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Rojal  iBitltntion,  310.  361.  391 
RojiLl  KIcroMopiail,  11, 114,  287 
Sooietf  of  Engineera,  36. 9u 

oorpii,  ooeulUtlon  ol  A,  265,  312 

oreaa;  projectiag  Luaaloni'  flgnreii  on, 
112;  >aain>t  tor  ■ma]ltaleacap«,122 

clialua,  ffhitworth.  616 

orew :  Batting,  128 ;  —  aooorata,  309 ; 
method  ot  oorredtinii  a  lading,  395 ; 


BoTowmula,  1, , 


i^(adita,6S5i  pitah  at, 


B«ctlDiia,  etaJning  wood,  176 

°eedi,  Indnenee  al  baa* 

power  nt,  106 
el  de  Terra.  196 
denium :  action  of  oolouad  light  on  tbo 
galTanio  oondDoUTltr  of.  66,  338:  ela- 
nwnt,  action  ofllgbt  on  >,  211 

Balauograchloal  1 18, 128, 138 ;  elnb,  13,  111 

Beniitiifl  laaiie.  208 

Separation  of  nannnaaa,  14S,  318 

Serruiti.  nilwt/,  in 

Setting  potatoee,  72 

Sewage,  puriflcstlon  at,  68,  112,  ISl,  X3 

Sbaft,  weigh,  147 

Shaking  arate-bart,  117 

ShakT  writing.  610 

Bhale,  diatillation  ot,  15, 13 

Bbarpanlng  flle>  bj  MndUHt,  137 

BbBTlng,  lora  ikin  after,  637,  869 

Sbedi,  roeonotlre,  499,  85S 

Bball,  gold,  371 

Bbellao,  deooloorlog,  633 

Sballi,  loaail,  til 

BblpbUldlag.  f t«l  for,  136 


ahlp<lea«l»r»iiii>nitai|  U 
lhm£i|,  iMiud,  « 


ooting,  rifle,  158,  603      

art-tli[ht,  Bjejnpa  (or,  377 


r,2gi 

■  fur  mi 


Ltiotnrlnir  at 

)n.377 


Hinht,  ejeoupi  fnri 
BiEual  lights, 'hoIi 

aienala :  dutant,  Ut,  173 ;  fog,  airaa,  OU 

recordinit  talegrapbiD,  4 
llEDi '  and",  nu  of,  211, 165 

IUtbi  :  blaok  atalna  on,  611, 660 ;  Ovma* 

148  ;  platiBnoi  allDT.  22 
lUier-UkB  pollih  on  braia,  108, 128,  ISe 
linainE :  laianiphoaa,  US ;  tnobina,  637 
tdepbona  at  Blanna  laitltata,  817 
liule  e.  oaapled  aajrinea,  ns,  315,  311 
372,  119,  472,  ISO.  Sa,  681 
BIpboD,  174, 197. 117,  273,  321, 351,  377 
'•^~-  lag-aignala,  818 
.212,^ 

198 ;  of  aaobar,  58S 
_    .    lE  booki,  880 
BkelDton  learoi,  S39 
8kio,  ura,  after  ibaTing,  837,  BSS 
Bkln^  kangaroo.  126 
BUgi.  blait  tnruoe,  452,  47B 
tlUta  and  alate  qaarTTlng,  133 
Blata-naili,  oUiag,  31 
ELitee,  376 
Bleaplag  on  back,  300,  323 


Blip  ompllng,  398 
"-  '-"inonnm  brake,  215 
and  aluggnard,  300 

bobfalee,  377. 401 ;  dr^,  17t|  maklH 
;   padetie  action  o^  tUf  aott,  1* 

rtituU.  374 

Booiatlee:  bnUding,  125. 881 ;  bleaidlr.lS 
Boclatf 'a  thread.  6^,  660 
"ooket-lolnt,  297 
oda ;  oarbnaate  ol.  219 ;  aaadiof  dhuU 
bT  r4U.  171  i  Mintlaa  ol  eanetla,  311 


trnm7u6 


Ouenat  and  Donet  jsmt  rai 
tank  eaginn  gn,  19, 13,  72. 1 

JJDOiau  Tibtatlona,  on  tbe  i. 

T*r;jngtbe  fnroeor  anelactitoon 


Bpecimau  for  Wbariam,  prnMistian  al 

570 
SpeeUelei,  581.  GOil,  659 
Kpnctroaoopa :  UnMni,  SOI;  prieme,  UK 

Bpoatcilmiannljil).  199,320;  pbelogiub 
at  red  end  or  tbe,  181,  280 ;  ular.  111 

Bpecala,  new  method  of  grinding  glaia,  B8 

Speoul^  refleotlaB,  70 

SpcciUum  fiiting,  121 

Speed :  of  iDODmutiia,  BSS ;  ot  ihlpa,  183 
ol  tralna,  20,  616 ;  on  Q.N.  20  rean  agl 


Spirit :  photofrapbi,  18,  81 ;  nied  bj  gbn 

eleanara,  632,  6i#3,  839 ;  ramiab,  saloai 

Ian,  20, 100,  US 
Bptnt-lereU:  doling  enda  ol,  401;  SbU 

nMd  lar,  81,  77,  Ul 
Sponge  iron,  W 
Bpongr  mnuc  p^ier,  46 
apontmon*  ■sneration,  17 
spot  lena,  a  palariaeope.  373. 398 
Spring:  bar.  74;tanu,  S31;nuttnaa,lS 

aotor,  ODopoulal,  128 ;  atapfor  hiojclat 


Bqnarw,  maglo.  172, 198, 650,  606 

ilain,  black,  260 

atalnlng  wood  eaaUiina,  178,  SOI 

Blaioa :  ink,  on  tnmitnra.  569  <  on  aloU 
nicria  aald,  481,  601 1  tamofing,  IS* 

Bttop:  elaatla,  S88;  OeilblerTdfi  ladll 
nbW,  172 

Stamping  foreign  gaodi,  179,  BOl 

Stw;  d^hi,  Prootoronthe.  U;  doohk 
100,  148,  196,  265;  —  near  1  Oea 
Bomm,  3H,  mnd'i  Boarlet,  U:  1 
Hjdi*.  115, H5i  laUBUh,  tadlu,  417 
M«rOa«tot,eBaU.lKLltf,lM,l6,>lt 
p,  BifBl,  Ml  KS I  truA  irf  MUltma,  M 


L  iim  «>  Toi-  zmi.  J 


■  BXOLiBH  noHuno,-! 


Buonn  17.  1878. 


MrA  BiiiV  boru  wia,  IS.  43 

tlut :  trithtncM  of,  meunrinE  ID« 
aHoart  of,  el ;  danhll,  313,  44S;  I 
B«Ir^  H^ :  »d,  el !  nrlible,  U! 
raifK>nrT.*.ll« 
Mkr,  IBSi  —  Donper.  45)  dreo- 
■  or,  le.  1 34,  i;^  1  hi  bait  |>rd»l. 

■  br,  38*.  Ml 


uv  Mthod  of  gettitl^  u 
•mit.  U4;  juht,  SM 
Ku-bidui,  injgctliul 

9^Jafn,  TriuiH.tIuntJc, 


e<i|n>  In.  SU : 


Hi—  liatnirtwiu  oa  oina.  US 
I^M.  3ia.  B7 ;  ud  Sis  patent  illdloi 

«taTiit>aiBtlaka.338 
ttiat,  brawn  hMd  to.  3ia 
ItanMMtaKUiiff.  77 1  aoaUBi.  m,  a 

11 ;  itMl.  637,  W) 


In,  ■t>Wfbtiil4B°,U7i  dlKuoa  of, 
Hi,  M)  aHwaoMt  ot  rni  at,  037, 
Wiidlptaf  tCa.SB,  S37.»a|  Tullot 
■ithta,tlB«i)f.  1«,U,  Bl.tS,  113,117, 
19,  Ut;  HpantiOB  of  Um  plueti  tniM 
tt%501,m^ 

■^U.  •IJuUw.  lis,  173 

1 1  tf;  ud  nuMt,  oalmUUiiK,  its 


alUpUaaUon,  SBI 

M  iMf*  MlUdluid,  GM 
Ikamt  (■tnaanatM'.  tlmpl^  173 
U;  ^Mriiauof.anjWhtiif.eil; 
'    ^M8,S«iB^kliwft,GS3,SM 


Ita;  ■ulnbDf.SU,SUi«mp<wltkmar, 
MBiBOtu,  583 

TafcnliiTH  ilnfiiif .  BUT 


TMth ;  suing,  7T,  W ;  woodsn  «,  Iron  is 

ooK-whHii,  tea 

T*mnph ;  dimli,  171  i  mfrtiuni,  t>30 !  Una 
andn^roBm].  379,  197  <  nninnii],  477 


Talmhou :  U,  B,  M,  M,  73.  71,  >3,  18, 
100,  Ui.  11M48,  149,  IW.  174, 107,  HI, 
3U.  4tS,  ITS  i  ud  .XoUnn  hirp.  503. 181 J 

Hid  livbtnlw,  G77 ;  vid  miaroph'^De, 
413.u8:u>i)«jTumi«pa,  H»  caU.  ■ 
now  term  of,  M;  aibov.  ISl  i  di*. 
phrtjrm.  HAW.  tifia ;  eleatr^mftfiivt  n  r* 
oriTinff.  M8^  fuU  WDonDicir  tha.  410: 
fajlorw.  »,  imlwk^jWt  h™.  87; 


303,341:  homhna  mte 

87 1  mloTophone.  511;  lusle^ulAT  Tlbra- 
Uon,  ttMoiT of,  131:  maiLCxI,  400,  tBl, 
not«  on  the,  3t,  AS;   Prof.   HughM'i, 


71:  Bdiua'l,  408;   ftmtTpB  pUtH   for. 
17;  FmiDh  >t   Pirii   EihlUtkon,  41S; 

TBlapfaonlo;  84], 337,314,' 4», MS, Ue^  477, 
533 ;  ndjnitiuiit.  40 ;  aUriii.  333 ;  Hmnd- 


BW,  £00.870.  bSS;» 
S47.  3M.  387,  »9, 
bid,  la ;  bodT,  a,'f 
-",  «S;ej 


;  diiphn^mf 


r.npld 


ohjil^SlMio*  BSTr^.^L'  ;'liim 


flbufffi  of  uiinila,  488;of ' 

rmillnii.  408 :  raport  on  aaiargrotmi,  IB 
Tnapsntnni:    blgh,    tharuooetar  foi 

SO ;  itnnstti  of  Iran  it  dlffonnt,  47S 
TempAnd  loala,  i  naw.  813 
Tnupcrlai :  bardeninr  nod,  438 ;  laM.  X 
Tsnnli,  lutg.  l>aUi,42S 
Tent.(luk,  47,7!» 
Taitlnf :  |u.  uatar  for,  398 ;  Intkic*  I 

KH  iuLbi,  187 ;  nwoluB.  134 
ThU;  foi  tolHoopsi.  118,  143;  (orthiw- 

[Boboblaot-glui.  306 
TulUa  tikbrloi,  pnotisg  bj  bmui  of  pbo- 


Tbeb[t,loDir  o 
ThnphUoi,  87 


;  Iti,  BU,  890 

I*.  130 ;  ToUalo,  43 
high  tADparatiirM, 


old  witgr  on  inn^nottarr,  1< 
id  llabtDiDg.  575, 985. 835 


Tlcdolonni,  561 

TichstiTrtem,  nUwiT.  origlB  of,  SS4 

TlektW.ntnn.  76,  38 

Tldoi.  on  tbe^^pr^Mimtion  of  motio 


-oT" 

Tlmbv.  »fe  worklig  load  of,  333 

Tln» :  it  tb*  AnCipodH.  SIO,  327,  «37 ;  of 

fill  of  aulh  U  tba  nn,  18, 44.  61.  35, 87, 

lie,  183,  135 
Tin  J  irtiolci,  Ibnuarlotr,  147;  dattrtuitioTi 

of.  £61 1  enunalllng,  313 ;  foodi,  old,  438, 

503 
TiBBtaw  Bit  inn,  807 
Tlrs :  UoTiilg,  504 ;  firtodBga,  111,  581 
ToH,  aCnilght,  583 

Tomato  on  bitter  mat,  (nftlnr,  040 
Tombrtoue,  IstUn  gn,  659 
Tona  of  ball,  661 


'oola  T  boring  for  wood,  147 ;  Britijb  a. 
Amsrlou,  568;  doablt-edgo,  D.  H.  O.'a, 
577i  for  tnmlbg  brut,  187;  griodlug 
dotting,  MO;  Jtpuen,  170,  GD«;  Utlie, 
Md  tool-iKHC  ilola.  136 1  Tvniih  tor,  £3 1 

Tootlwd  wbesli,  monldkig.  310 

Tooth-powdar,  170 

Torpwlo,  band,  508 

TDughetiiDg  mid  nnnaallng  gliui,  338 

Toot  In  Boutbern  Xorope,  451 

■" — '^■-    tiUts  drj  plit*  proaaH, 

ISO,  187,3l4inlkliv, 
TitMim,  384 


B.  IMEUtt  on,  Ul 

Tnin,  doek  wUb  ■  dataalisd.  684 
Tnlu :  InLaifaiaiiM  of  ioaad  In,  387, 410 ; 
nuusHunt  of,  505 1  PoUmaii  onr,  171 : 
n^awwa  on  Wdbad,  MSi  ^Md 


Tmni.ean :  braka  for 
Tramp,  tha  aj'i.  518.  < 


. .IionB,  653 

I'nnipaniiciiaa  tor  window  onuuDantitlai 

Tniuparant;   paper,  100;   Tirniih,  121 

Trapata  bar,  lit 

T™«mng.nolf.io,4S9 

Tndla,^tbn  a^whaol  and,  18,  [71.  189, 


VtO,  839,307.  W3 
Tr«a,  artlOolal,  78 


150 


Trigonoaatrr,  848 

Triple  Talra.  VealliwluHus,  140 

Tclplei,  or  Heiperoi  MM  limp,  Sll 

Trlpleiloon  UAt*n,  Hoghai.  114 

TrottlDg  borae,  photogcapUng  m,  59 

Trunk  engine,  model,  847 

Tabe,  grinding  gliH,  40O 

Tubal ;  laril,  WD ;  nndecgTOnnd.  171 


800,348 
Tunnel,  L.  ft  N.W.a.,  3BB 
Tnrke;  led.  djiing  wlcb,  557 
Tumonl  OwBpanj'i  prliai,  358 

Torning  i  oabe  in  a  laCba,  35 

TnrpaitiBa  M 1  Uanidde,  543 

TwiUght,  318 

Twiit  ind  nek  wheel!,  443 

TrndaU,  Prof,  on  tog  ilgnali,  319 

Tjpo-ahiBggrftphr  a.  aaUotTplo  printing. 


ULH,  the  ortfu  it,  l«8 
tiltramarina,  inipeiiiUtD  of, 
UndergToond   telegraph  llnai,  1173,  afTi 

Cemperatnraa,  report  on,  598}  tabia,  L/8 
Unfermentad  bread.  118, 170,  SO,  335, 1(8, 

1B7.  313, 34fi,  479, 055 1  wlnea,  S9S 

UniTeraalta' ^    — 

I7(«alnm,  ii 

UrannLibe 

Urea,  317 

rrinili,  InaSeniiT*,  98. 168 

Una  file,  how  to,  543 

Um  of  (igni '  Md  ",  841,  KS 

Uiefnl  oemint,  87 


iaw^bt 


TilTB,  triple,  the  WaaBnghDnw,  140 
VtXtm,  alr-pnmp,  108 
Tan,  eiper&iantal,  on  BrigUoa  Ballwar, 
371.605.655 

Tariible  itan,  18B 

~i[niib:  amber,  358j  bmib,  171 1  aoloar. 

llM  iplrii.  10, 100.  lis :  for  roUeci,  088 ; 


eihaut  oowli,  317 


Vamfihing  waUdng^tkiki.  454 
Vagetibia  tar,  583 

TtgaUblei,  adnltsraUon  of  botOed,  317 
"eUnitlai  of  bodlet,  Ondlng  initial.  395. 

'eneer,  poUlhLng  w- 
'metlan  blindi,  H 
'intilaling  eihi     ' 
Venlilla(inUm,8__ 
Veuoi,  dark  aide  of,  IS,  01, 117 
"lbiatiao*;atliqi)UU,4eei  otitTinai,n 
Ulniiw  the,  STJ;  aonorou,  HtlDn  of  i 
eleolrio  onrrenta,  235 
^aa ;  M  idJutabU,  345i  repairing  a,  58 


._._  of  Innir  detail,  paeiidoBoople,3<6 
VlgnettlBg  farrotrpea,  197 
Vignenaa.mukiWlll 
Violet  powder,  aiaanloated,  380,  378,  401, 

Plolln:  174,  300;  Franoh  polliblng. 

Sine  for,  555;  Kloa,  99;  mlotr-'— 
le,  349,  376,  4«a ;  pnrBing  fi 

Tamlihlni,  173 1  toalDg  Cba,  300,  MB; 

tutor,  187;  nRiiih,3Sl;  wood.gninDf, 

47,  74,  ee,  118, 140 
.iolini,  191^300,  333 

riolonoella;  31, 18, 45;  woodlioe  In,  835 
Virginli,  81,  eiS 

niluiitr  of  moon'i  dark  limb,  115 
niloD.  paondoicopio.  417 
Tialtiilon.  the  Oreaawloh,  331 
Tltallo,89a 
7<doe,  Ion  of,  148 
7aloBoo  In  Pern,  new.  SCe 
"-iloiuoei,  inbmarine,  B 

lie,  hablta  of  the  field,  58S 


Walking ;  tj,  hearing  the.  518 :  toon,  455 


WaUdnratli 
Willi,  damr 
Wualllte,  i 


loki.505i  tanoV,  41^454  ' 


a.m 


Waah-botUe.  InproTed  form  of,  SK 

WMhiog-powder.  375 

Wiita  of  uiUonal  monv.  more,  m,  165 

Waited  lud,  177 

Watah.  and  how  to  rnair  it,  5, 105,  488 1 
i'hben  tn.  116,  555,  006;  life  of  a,  401, 
451, 477,  530 ;  qnariai.  99,  113 ;  mbj  pin 
ol  larer.  ^1,  *8;  wbeali,  taking  bnm 
ont  of,  184 

Witeb.kaT,  lelr-iuijaitlng,  561 

WKohmilcenmdatbm,  DOtsfor,  08.345 

Witar:  birunifltar.  198;  eolonrini.  314: 
Altering  for  iteam  bidlen,  834 


fiudi 


,  _n  lard, 

;  lam  mlomsBOpe,  ill;  unMM  oi 
ling  deoiitf  of  aarth  aa  eonpand  to, 
;  ptpai,  480;  power,  505, Stt i  pnri- 
t.  08.181,  m;  raWng,  380.  878, 
458,  504 ;  refmeUn  power  tor,  174, 
:  iwimming  balow.  M«.  83S ;  tanp*- 
re  of.  rapTdlf  railing,  401 ;  nnder- 

'^oUr  boiM.  311 
I.  a«rated.  501 


Wilwproof  oonring.  606,  834 

Win)  lite.  582  833 

Wiraa  and  tldei,  on  the  propifitlon  of 

uotloa  In,  (80 
Weak  part  of  o/Undar.  300 
Waahneaa.  381 
Wealth,  BriCaln'i,  151 
Waathar  gnlde,  bvomatv  aa  a,  S8S,  808, 

635 
Webb,  to  Ur.,  317 
Welfi  itaaf  1. 147 

Wright!  and  maainnt,  tabtaa  of,  481 
Walra,481 

Welding  1  eonper,  33S  j 
WeBhiD  priam,   binoo 


What  ialtr  44,07 
Wheali  blcTole,  MOienerr.UO;  triotlon, 
■81  imr&it.  K3i   making,  44,  17)  of 


Wbieli :   beiel,  834 ;  drmlar  ooga.  088 1 
r.  105.  183,  181.411.414;  nllwar, 
—• ■-'    monldlnit,  310;  twlit  and 
p.  iroB  ooga  for.  036, 

imUnltlon,  133 
-    .of,  690 

845;  nUl^  403,478 


WiUowi.  479.  903, 109 
Wlnani,  deatli  of  Ht.  T„  431 
Wind ;  drlTlng  lathe  br,  85* 


Jotnti, SToTmO,  451 1  magnatlriBg  i 
&,  ns  1  tnmwv.  uO.  ut 

Wlm ;  eoanaotlng  reedi  aod^  i  at  ales, 
trlaal  ipparatoi,  ioldariag,  aSO,  STO,  400 

Wood :  lauda,  173 ;  boilig  tool  lor,  147  > 
ebinoal,  powde^d,  557,  SS3,  634 1  far 
poUahlng,  prnarinf ,  IB,  48  i  gmlB  of 
TlnUnil?,  98, 148  J  InJaoUoB,  M  i  pho- 
tcnapUng  oa,  119 1  aaodoni,  aUning, 

WoodbBTT  pmOBH,  UB 
Wosd^nttlng  miahiner;,  485 
Wooden  ;  ligi,  13, 4G  ,  pollaTa.  177; 

reat,  17  ;  >.  &on  t«st&inaag.whBili,  888, 

080 
Woodlica,  800,  814, 125 
Wood.Horldng  maohinecj,  bona-powartor 

..  jto^ng  tsaoblBa,  floek  or,  W6 

WorkoEota*™-" 

—orkbu:    mai 

PHiiKiUldt .  ___ 

'    '  Britlah,  84,  lU^  148, 184 


S?--'**'  ■*" 


Work!  I  on  aaalrtlaal  otaemittcj.  lOB.  401 

ondtanUrj,  4M 
Worinhop  :  applianeia,  Booe  naw,  187  : 

deotrki  light  lor,  408 
.rorm^otia  hanonlnm  laae,  833, 581 
Wonndi,  haaling  of.  84 
WTenabaa,  Imprand  pipe,  897 
Writan-  enmp,  505,  SS,  555 
Writera,  obUgaUoni  of,  to  readari,  608,  (50 
Writtng;  Ink,  indaibnoUhle,  £2)  i  ihak;. 


TADHT;    boOar,    581  j   daalgni,  4S 

•Bglnai,  ipHd  of.  45  i  itiam,  904 
Tim.  noTlBr  bu  880 
~  ~  " :  iupcorad,  58 1  plant,  tha,  195,  i 


l,«U;iuidbl 


450;  FI 
'"JOO^pbj  J 

litWiT' 

Zodiij'di'Ughl,  469,  480,  503 

Bool«g7,'  Buiai,.4A3 


t 

* 


ILLUSTRATIONS. 


IDIdLTOA.  fajdnuUie,  iH 
JOB  of  tood  detcotsl :    oKtim 


Hmp,  enmpmtd,  £71 
jHtion.STO 


Ig,  307,  370 


n  light  udKimd,teCI,lE 


,    raeuaninait   ct   uwnliur,  ol 
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HATING  laid  down  in  a  rongh  waj  the  , 
prirciple  of  the  scren-tracmg  &ppa- 
ntu,  iDcloBiTe  in  a  great  measure  of  the 
Bodc  in  which  it  may  be  worked  ont,  the 
not  )tep  is  to  couBider  the  latter  point,  with 
tlw  new  of  alterations  and  emendations,  if 
nch  we  poaaiblo.  For  I  need  not  inform 
the  leaders  of  the  Ehqlibh  Mechanic 
tlut  there  are  generally  diveri  and  sundry 
njt  in  which  the  larious  parts  of  a 
Bichine  may  be  m&de,  Bome  preferable 
mder  certain  given  circumstances,  and 
otliert  under  condition*  dissimilar  from 
thefint.  Thns,  a  beam  engine,  excellent 
be  pumping  water,  may  give  place  for 
tCut  purposes  to  a  horizontal  engine,  an 
Moltiting  engine,  a  steeple  engine,  or  any 
gdMrform  which  circumstance*  may  sng- 
|cit  ■■  prrferable. 

On  looking  into  the  back  Tola,  of  the 
boLisB  l^CHARic  I  Bee  a  rtfereate  to 
Ik  plan  of  Goobe  and  Sons,*  but  not  any- 
tlUDit  like  a  detailed  description ;  so,  in  all 
potabilitr,  it  appeared  elsewbera,  and, 
•ith  mnal  probabihty,  some  other  pen  may 
ItTe  illastrated  it  I  can  only  say  it  is 
*dl  worth  a  place  in  these  poees,  as  it  has 
Mood  the  test  of  long  practical  experience, 
itprcsoit  I  wish  to  point  ont  the  eesen- 
liil  differences  it  exhibits  to  that  of  my 
IM  paper.  The  tail-end  of  the  lever  in 
Cooke's  apparatuB  stands  out  hcirizontally 
Uiind  over  the  back-board,  and  verr  close 
to  it,  ud  the  pulleys  and  cords  take  the 
Bme  poBition.  Thns  nothing  stands  ont 
it  front,  bnt  all  parts  are  kept  ont  of  the 
«»  u  much  as  possible.  It  ia  evident  that, 
itttie  attachment  of  the  cord  to  the  lever 
■  to  be  at  Turiable  distances,  the  guide 
paUey  will  in  some  way  need  to  be  adjust- 
lU^  that  the  cord  may  pass  directly  to  it 
ii  a  direction  parallel  to  the  lathe  bed. 
Imr,  slthoDgh  in  Oooke's  apparatns  the 
«td  is  attached  to  a  pin  on  the  long  end 
d  B  lever,  this  lever  does  not  vary  in 
length,  bnt  the  cord  alwaj'B  goes  to  the 
■nit  pin.  But  this  lever  is  not  the  one 
•hieh  directly  moves  the  sliding  top  of  the 
W,  bnt  it  is  linked  to  anothrr  which 
Acts  this  sliding  motion,  the  latter  making 
1  nriable  angle  with  it,  and  the  exsct 
(gint  at  whicn,  for  a  given  pitch,  the 
HNnd  lever  is  attaohed  to  the  main  one, 
ii  determined  by  a  vernier  attached  to  it. 
ad  ilidiiig  on  the  long  one,  the  pitches 

'  ■  .  MwTMd  tbc    UBd 

■     ■■   ■mpiw    ■ 
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that  will  be  cut  being  marked  upon  the 
latter.  In  a  tracins  which  I  have  of  the 
iirran|i(ement  (but  which  is,  of  course,  BOme- 
irhat  obliterated  at  the  very  spot  that  I 
funt  a  clear  definition),  A  B,  Fig.  2,  may 
represent  the  main  lever  hinged  at  0,  and  U 
1  second  lever,  the  pin  of  which  is  attached 
to  the  nnder  side  of  the  slidii^  cover.  Tbie 
lecond  lever  may,  of  course,  occupy  such 
positions  as  E  F  Q,  and  when  the  main 
lerer  is  moved  in  the  direction  of  the  arrow 
the  rate  at  which  the  slide  will  move  will 
depend  on  the  relative  positions  alluded  to. 
In  the  drawing  the  connection  between  the 
second  and  first  lever  appears  to  be  by  a 
slide  or  sleeve,  that  can  be  slipped  up  or 
down  on  the  latter,  and  fixed  by  a  key  at 


c6 

any  given  point.  The  pith  of  the  arrange- 
ment is,  at  on^  rate,  as  stated  hers.  Any 
error  of  Tat«  is  not  of  much  importance, 
because  the  chief  object  is,  I  believe,  to 
chase  screws  on  the  fittings  of  microscopes, 
telescopes,  uid  instruments  of  that  kind, 
and  it  was  never  meant  to  apply  to  the 
production  of  long  screws.  So  far  aa  this 
plan  of  getting  variety  of  pitches  from 
levers  unit«d  at  various  angles  is  concerned, 
I  have  another  entirely  novel  arrangeinent, 
contributed  to  my  scrap-book  by  Hr. 
Gilray,  of  Greenock,  which,  however,  I  do 
do  not  feel  justified  in  giving  to  the  reader 
without  special  permission.  Experiment 
proved  its  capabilities,  bnt  I  think  it  '' 
proposed  to  alter  it  a  little  in  detaiL 


Now,  OS  compared  with  my  own  arrange- 
ment, there  is  this  advantage  cerlainly  in  . 
Messrs.  Cooke's — viz.,  that  the  lever  and 
cords  are  kept  out  of  the  wav  of  the  turner, 
and  that,  as  the  base  of  tihe  rest  is  the 
movable  part  which  traverses  to  and  fro, 
the  rest  itself  becomes  as  independent  aa 
an  ordinary  one.  The  theoretical  disadvan* 
toge  is,  the  error  of  pitch  resulting  from  the 
Lode  of  working  the  lerers;  and  I  think  it 
ere  as  well  not  to  trust  so  wholly  to  the 
grip  of  the  hand  upon  the  tool  and  rest  to 
steady  the  former  for  its  cut.  Then  comes 
that  terrible  item,  the  cost,  which  is  £5  (or 
£5,  for  I  am  not  certain  that  the  firm 
_..  make  lathes  for  amateurs  at  all).  Binoe 
writing  my  first  article  I  have  tried  to 
determine  the  possibility  of  securing  the 
above  advantages,  and  also  retaining  the 
rack,  and  also  the  possibility  of  keeping  the 
levers  and  component  parts  more  out  of 
the  way.  With  regard  to  the  latter,  two 
courses  appear  open:  one  is,  to  place  the 
lever  behmd,  as  in  Cooke's ;  the  other  t« 
itover  the  Bliding  bar, which  here  forms 
the  rest,  but  which  might  be  mode  to  snp- 

Krt  a  small  rest  like  that  of  the  formec 
e  drawing.  Fig.  3,  represents  the  appara- 
tus with  the  lever  arranged  to  stand  above, 
instead  of  below,  and  so  hinged  as  now  to 
give  a  right-hand  thread  by  the  direct  action 
(A  the  mandrel.  Provision  ia  also  made  in 
this  (which  may  be  considered  a  practical 
appliance  of  the  prinoiple)  for  the  drawing 
ont  the  sole  of  the  rest,  P,  to  any  desired 
extent,  according  to  the  varying  charooter 
of  the  works  required  to  be  chased  with  a 
■ew  thread.  The  parts  O,  P,  M,  L,  remain 
before,  but  the  hiuKe  of  the  lever  is  a 
boss  attached  inside  the  frame,  UM.  The 
axis  of  the  lever  is,  however,  now  extended  to 
stand  out  behind,  as  will  be  more  cleailT 
understood  from  the  enlarged  view,  R,  T,  U, 
and  Q.  which  is  an  end  view  and  sectiom 
through  the  vortical  dotted  line,  HO.  B 
is  the  semi-circular  cog-wbeel,  N,  of  the 
first  figure,  U  the  lever  H,  sliding  hr 
a  boss,  T,  on  the  horizontal  axle,  T, 
which  moves  the  wheel,  N.  to  and  fro. 
It  can  he  clamped  at  any  point  on 
this  axle  by  the  screw,  W.  Tlie  neces- 
sity  for  this  is  caused  by  the  fact  that  the 
lover,  H,  mnst  always  be  in  the  Same  vertical 
plane  with  the  axis  of  the  mandrel,  but  at 
the  same  time  it  will  be  necesaaiy  to  draw 
forward  the  solo,  F.'and  frame,  M  N,  in 
order  to  dear  the  work  whatever  may  be  its 
diameter.  This  is  first  to  be  done  so  as  to 
bring  the  rest,  S,  in  the  right  position.  The 
arm,  H  or  V,  is  then  drawn  along  the  axle, 
T,  until  it  is  in  the  ssme  plane  as  the  centre 
of  ^le  mandrel,  and  this  will  bring  all  porta 
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into  poRition  for  work.  The  pitch  will  de- 
pend on  the  difference  between  the  length 
of  H  and  the  diameter  of  tbe  wheel,  N,  and 
the  pitch  will  be  uniform  fur  the  length  of 
traverse.  But  I  would  alsi/  call  atten- 
tion to  the  fact  that,  disregardiiig  this  uni- 
formlhj,  alteration  of  pitch  would  also  be 
made  hv  bringing  down  the  cord  at  an 
angle,  K,  ae  ahown  by  the  dotted  line.  The 
cord  from  the  mandrel,  W,  ia  knotted  to 
the  peg,  1,  and  W^  which  pasaea  to  a  weight, 
ia  knotted  to  6,  the  ends  being  allowed  to 
hang  down.  Thej  will,  of  courae,  vary  in 
length  according  to  the  position  of  the  ap- 
p:iratuB  on  the  latbe-bed.  At  D  I  have 
shown  a  simple  method  of  attaching  the 
guide  pulley,  over  which  the  cord  possea,  to 
the  mundi-el.  The  casting  or  forging,  D,  ia 
made  to  fit  over  the  head  of  the  poppet,  and 
is  fixed  thereto  by  a  screw.  A  swmgiug  arm, 
working  in  a  slot  in  thia  casting,  carries  the 
pulley  at  its  npper  end,  marked  F,  and  a 
screw  and  thnmb  nut  working  in  the  end 
which  ia  forked,  allows  tbe  pulley  to  be 


of  further  adapting  the  apparatus  to  a  mul- 
tiplicity of  ecrcw  pitchea,  I  have  thought 
that  if  the  under  side  of  the  square  bar,  L, 
wi^B  slatted,  so  aa  to  allow  the  rack  to  imbed 
itaelf  to  about  half  its  depth,  a  number  of 
short  leugtha  of  different  pitches  might  be 
kept  and  a.  seluctionmade.eachrack  having, 
of  course,  a  suitable  segment  to  work  into 
it.  I  have  not  shown  any  special  way  of 
attachiug  these  segments — which,  of  ooui-se, 
must  not  slip  round  upon  their  axle,  but 
the  probable  wav  would  be  by  means  of  a 
little  pin  or  feather  inserted  at  that  spot 
— thia  would  be  bHterthanaclamping  screw. 
To  remove  it  the  axle  would  then  be  aimply 
pulled  BtrHisht  out  of  the  boas  and  the 
bearings,XX ,— a  fresh  segment  (it  more  than 
one  are  to  be  used),  held  in  position  between 
X  X  and  tbe  axle  re-inserted.  The  whole 
operation  would  hardly  take  a  minute  to 
accompliah.  A  flat  may,  with  advantage,  be 
Hied  underneath  T  for  the  aet  screw,  W,  to 
bed  Euraiuat.  T  should  be  turned  down 
somewhat  smaller  where  it  passes  through 


other  variations  of  pitch.  Of  course, 
every  fishmonger  cries  up  his  own  herrings, 
and  thia.  is,  I  think,  fairly  entitled  to  be 
called  a  "calla'herrin',"  as  it  never,  till  now, 
has beenplannedin detail.  Sofaraslcaniny. 
self  perceive,  I  think  it  has  at  least  a  claim  to 
be  tried  and  proven  by  some  of  your  en- 
thueiasLic  rcadera.  If  not,  it  may  serve  u 
a  safety  valve  to  the  high-pressure  screw- 
mania  of  theirs'  faithfully,  J.  I^ 


TSAJ^aA-TLAHTIC  STEA1UA8. 

A  N  intereating  paper  waa  read  recentl] 
■^*-  by  Mr.  Arthur  J.  Haginnis  before  tht 
Liverpool  Engineering  Society,  which,  il 
expanded  into  a  book,  would  nndoubtedl] 
have  a  considerable  sale.  It  contained  a 
brief  history  of  the  Transatlantic  shipping 
lines  and  their  steamships  ;  and  if,  to  th( 
facta  therein  recorded,  Mr,  Haginnis  wouU 
add  the  measurements  of  the  veaseU,  aik 
descriptions  of  their  en^es,  his  papei 
would  be  as  valuable  aa  it  is  interestiag 


F  i     C  .  -s 


raised  or  lowered  to  suit  the  position  of  the 
cord  when  the  arc,  G,  is  moved  to  different 
points  on  the  arm  of  the  lever,  Thia  cord 
should  iilwaya  pass  horizontally  from  the 
pulley  to  the  arc,  or  ni'arly  so  \  but  this  does 
not  matter  much  as  re^rds  the  second  cord, 
which  goes  t«  the  weight — the  latter,  with 
iEs  pulley,  I  have  not  shown.  lb  ia  a  simple 
matter  to  arrnnge  a  suitable  plan,  because 
it  may  go  right  away  to  the  wall  if  nccea- 
sary.  Probably,  I  should  fix  against  the 
wall  at  an  intermediate  height  (about  half 
that  of  the  lever),  a  horizontal  bar  of  half- 
inch  iron,  the  length  of  the  aile,  T,  or 
thereabout.  The  ends  would  be  bent,  and 
punched  for  screw-holes,  bo  that  the  bar  it- 
self might  stand  out  about  a  couple  of 
inches.  On  this  I  should  hang  a  pulley  by 
n  hook  so  that  I  could  shift  it  along  to  any 
desired  point,  to  suit,  the  position  of  the 
cord,  W.  Nothing  more  elaborate  appears 
to  be  necesaary,  and  a  pulley  so  slung 
adapts  itself  at  once  \a  the  strain  brought 
upon  it  by  the  cord  and  weight.  As  a  means 


XX  and  thesegment,  eoastomakeaslight 
shoulder  towards  T.  This  arm  should  not 
be  too  slight  so  as  to  be  liable  to  torsion, 
and  all  parts  should  be  well  fitted,  and  of 
sufficient  strength.  The  actual  size  of  the 
several  pieces  would  depend  on  that  of  the 
lathe  for  which  it  is  intended.  I  wish  it  to 
be  distinctly  understood  that  the  apparatus 
is  only  designed  for  suoh  light  work  in  wood 
or  bi'ass  aa  is  generally  done  by  means  of 
the  traversing  mandrel,  and  not  of  screws 
in  iron,  which,  neverthelaas,  may  probably 
be  lightly  traced  by  its  means  sufficiently  to 
give  a  start  to  the  chasing  tooL 

Before  lenving  the  subject  I  may  take 
leaf  oat  of  Cooke's  book  with  roapect  to  the 
pulley,  F,  because  it  adds  to  the  capabilities 
of  the  instrument.  The  cordfrom  the  man- 
drel may  go  to  F,  and  take  a  few  turns 
round  it,  being  fastened  to  it,  and  then,  from 
another  part  of  it,  a  cord  may  go  to  the 
lever,  5, — tbo  pulley  being  made  tieppti 
as  it  is  called,  like  tbe  cone  puUey  of  a 
power-latte.    '^  P^  ^''^'  e'iao"%>  P^'^ 


The  trade  with  the  TJnited  States  has  {noTtt 
to  be  the  norsery  of  ocean  steamships,  an 
all  the  great  improvements  iutrodnoed  iat 
steam  navigation  since  1840  have  been  mad 
in  connection  with  the  Transatlantic  linen 
Without  attempting  to  settle  the  t«M 
question,  as  to  the  first  steamer  that  oroMC 
the  Atlantic,  we  may  point  out  that  tJi 
Great  Western  was  the  first  to  demonstnri 
the  possibility  of  employing  steam  vessid 
as  regular  ti-aders.  That  snip  left  Brist^ 
at  10  a-m.  on  April  8,  1838,  and  arrived  I 
Hew  York  at  2  p.m.  on  April  23,  with  nearl 
200  tons  of  cod  still  in  her  bunkers.  Tli 
voyage  thus  occupied.in  round  numbers,  1 
days,  and  it  was  considered  that  the  qnantil 
of  fuel  rem  aining  left  an  ample  margin  f or  u 
delay  that  waa  likely  to  occur  on  the  voyag 
Retoming  from  Hew  York  on  May  7,  « 
run  home  occupied  14  days^the  aotnaltin) 
calculated  by  the  work  of  the  engines,  beiz 
only  13  days,  as  24  hours  were  lost  by  abq 
page  at  sea.  The  Great  Western  w —  - 
need  scarcely  say,  a  paddle- steam' 
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Krev  propeller  beiii|f  in  its  infancy),  and 
bd  a  oisplacement  of  2,300  tons ;  her  leneth 
between  perpendiculars  was  212ft.,  wita  a 
breadtli  of  35ft.  4in.,  and  a  depth  of  23ft.  2in. 
Including  the  paddle-boxes  the  breadth  was 
nearlj  60tt.,  for  the  floats  alone  were  10ft. 
wide.    The  Great  Western  continued  run- 
mug  for  some  jears,  but  it  was  in  1840  that 
what  maj  be  termed  the  first  regular  line 
wss   established    by    Mr.   (afterwards  Sir 
Samuel)  Cnnard.    On  July  4,    1840,    the 
Britannia  left  Liverpool  with  the  mails  for 
Boston,  which  she  reached  on  the  19th,  the 
Toyage  occupying  14  days  8  hours.    The 
Britannia  was  about  the  same  size  as  the 
Great  Western,  and  her  success  speedily  led 
to  the    building    of  other  vessels  on  the 
same  lines.     In  1843  the  Great  Britain,  the 
first  of  the  large  steamers  propelled  by  a 
screw,  entered  into  the  trade,  and  made 
some  rapid  passages ;  but  it  was  not  until 
the  formation  of  the  Collins'  line  that  any 
remarkable  advance    in  speed  was  made. 
That  line  commenced  in  1849,  and  eclipsed 
aU  others  in  the  magnificence  of  the  fittings 
aad  the  speed  of  their  steamers — the  Baltic 
in  1B53,  making  the  voyage  from  Queens- 
town  to  New  York  in  9  days  16  J  hours.  The 
first  vessel  of  the  line  arrived  at  Liverpool 
on  May  10, 1849,  after  a  rapid  pansagc,  as  it 
was  considered,  of  13  days.      The  rivalry 
l)etween  the  Collins  and  the  Cunard  line  led 
to  the  introduction  of    larger  and    more 
powerful  vessels,  and  the  duration  of  the 
Toyage  was  gradually  reduced  until,  in  1863, 
the^tia,  of  the  Cunard  line,  distanced  all 
competitors  by  running  home  in  8  days  3 
hoora.    Some  years  previous  to  that  event, 
howerer,  the  Collins  line  had  broken  ut>,  for 
in  1854  the  Arctic  was  lost  with  322  lives, 
and  two  years  afterwards  the  Pacific  sailed 
with   240  souls  on  board  and  was  never 
heard  of  afterwards.    The  Cunard  liners, 
either  by  the  exercise  of  care  and  skill,  or  by 
good  luck  (a  doubtful  factor)  had  traversed 
die  Atlantic  with  unfailing  regularity — only 
one  vessel,  the  Columbia,  having  been  lost. 
Tki  event  took  place  on  July  1st,  1844,  at 
Nova   Scotia,  owing   to   a  dense  fog,  but 
fortunately  without  any  loss  of  life.  It  may 
be  worth  noting  here,  that  since  the  com- 
mencement of  the  trade,  the  only  vessels 
belonging  to  the  Cunard  line  that  have  been 
lo6t  were  the  Columbia  and  the  Tripoli.  The 
latter  was  stranded  on  the  Tuskar  rock,  in 
1873,  but  again  fortune  favoured  the  line, 
and  passengers    and    mails    were    saved. 
Althongh  the  Collins  line  had  a  brief  exis- 
tence, the  Cunarders  were  not  left  in  posses- 
non  of  the  trade,  for  in  1850  their  largest  and 
most  powerful  rival  was  established  by  Mr. 
Wm.  inman,  the  City  of  Glasgow  being  put 
on  hetween  Liverpool  and  Philadelphia.  In 
1854  that  vessel  sailed  with  480  souls  on 
board  and  was  never  heard  of ;  but,  notwith- 
itanding  this  disaster,  the  Inman  line  con- 
tinned  to  prosper,  and  in  1857,  the  Collins 
hne  having  ceased  to  exist,  they  ran  their 
iteamers  to  New  York  instasid  of  Philadel- 
phia. Now  commenced  a  rivalry  that  has  con- 
tinned  to  the  present  time — each  new  ship 
k  being  expressly  desi^j^ed  to  beat  the  crack 
fend  of  the  other  line,  both  in  speed  and 
intke  comfort  offered  to  the  passengers. 
Up  iS  1867  the  Scotia  had  made  the  most 
npid  voyages — at  a  large  consumption  of 
eoal  per  ton  of  cargo,  however, — but  in  that 
jfMi  the  City  of  Paris  beat  the  Scotia's  best 
outward  voyage  by  33  minutes ;  and,  two  years 
afterwards,  ran  home  in  the  then  unprece- 
dested  time  of  7  days  22  hours  3  minutes. 
Shiee  then  the  Cunard  Co.  appear  to  have 
lUndoned  the  struggle  for  the  honour  of 
ittkine  the  most  rapid  passaf^es,  and  are 
piobaMy  contented  to  rest  their  claims  to 
poblic  support  on  the  unexampled  security 
vhich  passengers  by  their  vesficls  have  en- 
JQf  ed  oaring  a  period  of  more  than  37  years. 
The  averaee  duration  of  the  voyage  during 
the  first  nine  months  of  1877  was,  accord- 
Qg  to  Mr.  Mag^mus,  10  days  58  minntes 


for  the  Cunard,  and  8  days  21  hours  17 
minutes  for  the  Inman  vessels  on  the  out- 
ward voyage,  and  9  days  7  hours  7  minutes 
as  compared  with  8  days  20  hours  36 
minutes  on  the  homeward  voyage.  The 
Inman  line  has,  however,  lost  several  ves- 
sels, the  most  memorable  disaster  being  the 
supposed  foundering  of  the  City  of  Boston 
with  177  souls  on  ^ard.  In  1875  the  In- 
man line,  to  eclipse  the  performances  of  the 
vessels  of  a  rival  company  presently  to  be 
alluded  to,  constructed  the  City  of  Berlin, 
a  vessel  having  the  enormous  length  of 
520ft.  Oin.,  with  a  breadth  of  44ft.  2in.,  and 
a  depth  of  37ft.  7in.  With  this  vessel  the 
fastest  passages  recorded  up  to  1875  were 
made,  but  after  several  voyages  it  was  found 
that  the  hull  re^uirea  strengthening. 
Although  the  Scotia  was  a*  remarkably 
swift  vessel,  the  i*esults  obtained  by  the  use 
of  the  screw  propeller  in  the  Inman  and 
other  lines,  led  to  the  definite  abandonment 
of  the  paddle,  and  large  ocean  steamers  are 
now  invariably  propelled  by  the  screw. 

Passing  over  the  smaller  companies  who 
made  efforts  to  establish  Transatlantic  lines 
of  steamships,  wo  come  to  the  Anchor  line, 
which  commenced  by  sending  the  Tempest 
from   Glasgow  to  New  York    in    1856 — a 
vessel  that  was  lost  the  following  year,  pre- 
sumably with  all  hands.    Since  1863  the 
Anchor    line  has    made    steady   progress, 
although  six  vessels  have  been  lost,  the  re- 
cent additions  to  the  fleet  being  amongst 
the  larpfest  in  the  Atlantic  trade.      The 
Allan  line  was  established  in  1854  to  con- 
nect  Liverpool  with   Canada    direct,  and 
since  1859  a  weekly  service  has  been  main- 
tained between  this  country  and  Quebec  (or 
Portland).    Owing,  doubtless,  to  the  dan- 
gerous nature  of  the  voyage  when  nearing 
the  American  coast,  the  Allan  line  has  had 
many  disasters,  in  several  instances  happily 
unaccompanied  by  loss  of  life.  The  National 
line  was  established  in  1864,  and  has  carried 
on  a  regular  traffic,  so  far,  without  the  loss 
of  life,  although  two  vessels  of  the   fleet 
have  met  with  disaster.    The  steamers  of 
this  line  have  the  credit  of  being  well  and 
strongly  built,  and,  although  Mr.  Maginnis 
calls  them  slow,  the  outward  and  homeward 
voyages  are  accomplished,  on  the  average, 
in  11  and  10  days  respectively.   In  1866  the 
Guion  line  was  founded,  and  although  so 
unfortunate  as  to  lose  three  vessels  and  six 
lives,  it  is  undoubtedly  a  successful  line. 
We  come  now  to  what  may  be  termed  a  new 
departure  in  the  history  of  ocean  steam 
navigation.     Four  years  elapsed  between 
the  formation  of  the  Guion  line  and  the  in- 
stitution of  the  Oceanic  Steam  Navigation 
Company  or  White  Star  line,  and  people  had 
begun  to  think  that  the  Transatlantic  trade 
was  no  longer  a  suitable  field  for  enterprise. 
When,  however,  the  Oceanic  appeared  m  the 
Mersey,  fresh  from  the  hands  of  ner  builders, 
Messrs.  Harland  and  Wolff,  of  Belfast,  the 
older    companies     saw     that    thej     were 
threatened  with  the  competition  of  a  power- 
ful rival.     Instead  of  high  bulwarks  and 
narrow  deck-houses,  another  iron  deck  was 
added  with  open  railings  for  bulwarks,  so 
that  the  water  bad  free  ingress  and  egress : 
the  saloon  was  amidships,  extending  the 
full  width  of  the  vessel,  while  forward  and 
aft,  state-rooms  were  arranged  along  both 
sides,  with  extra  large  side-lights,  giving  so 
bright  and  airy  an  appearance  to  the  cabins 
that  intending  passengers  had  little  hesita- 
tion in  taking  up  berths.    The  engines,  too, 
were  of  a  type  then  untried  in  the  Atlantic 
trade,  being  inverted  direct-acting  surface- 
condensing  compounds,  so  arranged  that,  in 
the  event  of  a  break-down,  any  one  cylin- 
der  might  be  utilised  to  keep  the  propeller 
in  motion.      In  1872  the  Adriatic  made  the 
passage  out  in  7  days  23  hours  17  minutes, 
and  the  next  year  the  Baltic  came  home  in  7 
days  20  hours  9  minutes,  the  then  fastest 
passages  on  record.    In  1873  the  Atlantic 
was  lost  near  Halifax,  aod  545  human  beings 


perished  with  her — ^the  most  serious  wreck 
in  the  whole  history  of  Transatlantic  naviga- 
tion, and  one  that  gave  rise  to  considerable 
discussion  as  to  the  safety  of  very  long  ships 
— or,  what  is  more  correct,  vessels  of  narrow 
beam  and  shallow  depth  in  proportion  to 
their  length.  It  must  be  confessed  that  to 
the  enterprise  of  the  White  Star  line  passen- 
gers owe  whatever  recent  improvements  have 
been  introduced  into  the  vessels  of  other 
lines.  The  average  duration  of  the  voyage 
with  the  White  Star  steamers  in  the 
first  nine  months  of  1877  was  8  days  13 
hours  39  minutes  on  the  outward  voyage, 
and  8  days  10  houi*8  30  minutes  on  the 
homeward  run — a  result  mainly  due  to  the 
remarkable  passages  of  the  Germanic  and 
Britannic,  the  lattor  of  which  has  accom- 
plished the  outward  run  in  7  days  10  hours 
53  minutes. 

The  Dominion  line  was  established  in 
1872,  to  run  between  Liverpool  and  New 
Orleans,  but  it  has  had  the  misfortune  to 
lose  two  vessels.  About  the  same  time  the 
American  Steamship  Company  was  founded 
to  ply  between  Philadelphia  and  Liverpool ; 
ana  shortly  afterwards  the  Stsitc  line  com- 
menced to  run  between  Glasgow  and  New 
York.  In  1874  the  old  Great  Western  line 
between  Bristol  and  New  York  was  resus- 
citated, and  the  traffic  is  now  regular  but 
at  long  intervals ;  in  1875  the  Warren  line 
again  commenced  the  trade  to  Boston,  aud 
soon  afterwards  the  Wilson  line  between 
Hull  and  New  York  was  founded.  The 
latter,  however,  met  with  a  heavy  disaster 
in  the  loss  of  the  Colombo,  which  has  never 
been  heard  of  since  she  sailed  in  1877.  The 
Beaver  line  also  started  in  1875  between 
Liverpool  and  Quebec,  and  the  latest,  but 
not  least  of  the  lines,  the  Leyland,  com- 
menced a  regular  trade  between  Liverpool 
and  Boston  in  1876.  The  vessels  of  this 
company  are  of  the  same  type  as  those  of 
the  White  Star  line,  and  are  fitted  with 
four  cylinder  compound  engines.  The  use- 
fulness of  the  latter  introduction  is  seen 
in  the  figures  which  represent  the  coal  con- 
sumption of  three  typical  vessels,  the 


•8  . 
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tonii.  owt. 


knots,   lb. 

U-5  3tf 
138  3-3 
15-6     1-9 


Bootia  (1866)  ...  8  4  54  1.305  18*5 
City  of  Parid  (1807)  8  4  1  816  6  96 
Britaimio(1877)    ...    7  10  53     7456     4  5 

The  Scotia  was  a  larger  vessel  than  the  City 
of  Paris,  and  the  Britannic  is  larger  than 
the  Scotia ;  but  the  consumption  of  coal  per 
indicated- horae  power,  shows  the  advantage 
of  the  compound  system  as  much  as  the 
superiority  of  the  lines  of  the  Britannic, 
for  the  indicated  horse-power  of  the  Scotia 
was  4,200,  while  that  oi  the  Britannic  was 
4.920,  the  engines  of  the  City  of  Paris  de- 
veloping only  2,800. 

Smce  1840  56  vessels  have  been  lost,  and 
29  involved  the  loss  of  life.  At  the  present 
time  the  British  fleet  comprises  125 
steamers,  18  of  which,  with  a  tonnage  of 
49,710,  belong  to  the  Cunard  line ;  18,  with  a 
tonnage  of  52.650,  to  the  Allan  line;  12, 
with  a  tonnage  of  50,382,  to  the  National ; 
11,  with  a  tonnage  of  39,973,  to  the  Inman : 
and  9,  with  a  tonnage  of  34,213,  to  the 
White  Star.  The  Anchor  line  has  14  vessels, 
with  34,799  tons,  and  the  Leylandline  has 
6  with  a  tonnage  of  17,946 ;  while  amongst 
the  foreign  lines  the  Hamburg- American 
comes  first,  with  16  vessels  and  a  tonnage  of 
51.034,  closely  followed  by  the  N.  German 
Lloyd's  with  16  vessels  and  46.361  tons.  The 
French  line  has  10  vessels,  with  39,326  tons ; 
The  two  Dutch  companiies  own  10  steamers, 
having  a  tonnage  of  26,427,  and  the  Ame- 
rican Tine  has  5  vessels,  with  a  tonnage  of 
15,798.  As  some  idea  of  the  speed  of  the 
vessels,,  it  may  be  mentioned  that  last  April 
the  Germanic,  going  west,  made  410  Itmtts 
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ih  a  clayof  24Iionrs55  minuteB,  &nd, coming 
east,  in  October  last  394  knots  were  made 
in  a  daj  of  23  honre  26  minuteH,  at  the  rBt« 
n^ectivel^of  19^  and  19)-  miles  per  bonr. 
Mr.  Ua^nnie  would,  we  ima^ne,  earn  the 
thanks  of  shipbuilders,  en^i^neers,  and 
Others,  if,  taking  his  paper  as  a  naclens,  he 
gare  to  the  world  all  the  available  data 
about  ocean-^oing  steamers,  their  style  of 
bnild,  and  dimensions,  with  comparative 
diagrams,  description  of  engines  and  boilers, 
ana  authentic  figures  as  to  coal  consump- 
tion. These  data  shoiild  embrace  those 
appertaining  to  the  foreign  lines  if  possible, 
and,  for  the  sake  of  comparison,  the  figures 
relating  to  the  P.  and  O.  vessels,  and  the 
Cape  and  Australian  lines  should  be  added 
to  those  obtained  from  the  Transatlantic 
eom^anies.  An  important  ijtem  in  fhese 
details  would  be  the  amounta  expended  on 
repairs,  for  it  is  certain  that  long  vessels 
dnven  at  hi;^h  speeds  through  rough  seas 
must  be  seTercly  strained,  and  cost  more  in 
repairs  than  shoj-ter  and  perhaps  slower 
ships.  But  such  information,  tending  to 
■how  what  is  the  best  method  of  construc- 
tion, would  be  of  much  value,  and  liiLsteu 
the  further  improvement  of  the  oceali.going 
steamer. 


C&NOSS  AND  CANOEING. 

Bl  A   UlUBBR  OF  TBI   ^YAL    CAMOI    ClOB. 

SETEEAL  readers  of  this  journal  'hAviog 
writt«n  me  in  reference  to  the  abo^eBub- 
ject,  I  have  decided  to  write  a  shorl:  series 
of  article*  on  the  matter,  which  will  nasist 
those  who  intend  golag  in  for  this  uiost 
pleasant  mode  of  travelling,  in  b-uildiat; 
•c  procuring  a  good  nselul  canoe  suitable 
for  general  use. 

We  are  indebted  to  Ur.  MocOregor  for  the 
flnt  usefal  canoe  introduced  into  this  country, 
his  t;pe  of  boat  being  well  known  tn  moHt 
canoeing  men  under  the  name  of  a  "  Bob  Boy." 
Bis  travels  and  adventures  are  full;  described 
In  his  three  well-known  works,  "Rab  do  tbe 
Baltic,"  "  Eob  Boy  on  the  Jord*n,"  and  ■'  1,000 
Miles  in  a  Bob  Boy  Canoe."  The  publication  of 
these  works  gave  sn  impulse  to  canoeing,  and 
in  186(>  a  few  gentlemen  combined  together 
aad  formed  the  Canoe  Club,  which  has  now 
fiOO  members  on  its  list,  H.B.H,  the  Prince  of 
Wales  being  commodore,  Hnd  Mr.  HacGr^gor 
captain.  There  are  also  clubs  eatablialied  on 
the  Clyde,  Humber,  Mersey,  Trent,  and  other 
places,  the  members  having  made  cruises  on 
nearly  every  river  and  lake  in  this  country  as 
well  as  many  of  those  on  the  Continpnt.  There 
are  several  classes  of  canoes — light  Tftcing, 
travelling,  and  sailing  or  cruiaing  canoes.  Tbe 
first  I  shall  dismiss  with  a  few  wards.  They 
are  generally  bnilt  ot  thin  cedar,  with  canvas 
decks,  having  a  length  of  from  18tt.  tci  21ft., 
and  a  depth  of  7in.  to  9in.,  with  a  beam  of  lain. 
to  24in,  Several  of  these  may  be  seen  at  Cam- 
bridge. Under  the  second  we  may  class  tbe 
Sob  Bo;  and  Ringleader,  and  under  the  tliird 
we  place  the  best  type  ot  canoe  extant — the 
Nautilus — with  its  varionsmodificationa,  bsdow 
ased  by  the  majority  ot  the  members   of  the 

Canoes  must  be  strong,  to  bear  tbe  various 
knocks  and  shocks  inevitable  in  loading  on 
lailway  trucks,  steamboats,  carts,  &o.,  and 
more  especially  the  rocks  and  shallow  plnces 
met  with  on  many  rivers  and  parts  of  the  i.'4)ast. 
They  must  be  light,  to  enable  the  paddler  to 
drag  them  over  obstacles  often  encountered 
during  a  voyage.  Bandy  to  manage  on  a  rapid 
stream,  Or  when  paddling  to  windward,  or 
tailing  before  a  stiff  breeze,  and  at  tbe  same 
time  ol  a  convenient  size,  to  carry  its  owner  and 
s  supply  of  food,  stores,  and  luggage  wlien  on 
a  journey,  and  not  longer  than  will  go  on  a. 
railway  carriage  if  required.  One  great  ad- 
vantage ot  a  canoe  over  a  yacht  is  its  moderate 
ezpenee.  A  good  oak  cruising  canoe,  nith  all 
flttin^s  of  the  most  luxurious  kind,  uiny  be 
Vought  for  .£15.  complete  in  every  detail  : 
while  one  for  paddling  only  may  be  had  for  £"![ 
or  MS.  The  latter  kind  will  be  found  very  use-' 
inl  fur  paddling  about  on  inland  rivers  and 


I  would  advise  all  would-be  canoeists  to  leam 
to  swim  before  going  in  for  canoeing,  as  a 
oapaiie  may  occur  at  any  time,  although  in 
a  well-constructed  canoe,  and  with  moderate 
care,  such  a  thing  need  not  take  place.  To 
derive  the  greatest  amount  of  pleasure  from  a 
criiise  the  canoeist  should  poasees  a  muscular 
body,  presence  ot  mind,  an  aptitude  for 
cruising  and  camping  out,  and — what  is  more 
necessary  than  these— a  perfect  canoe,  complete 
with  all  its  sails,  gear,  stoies,  and  fittings. 

Every  one  should  carefully  consider— 1. 
What  he  requires  his  canoe  for  before  he  com- 
mences to  build.  2.  The  different  kinds  of 
wood.  Many  kinds  may  be  selected  for  the 
purposBj  bearing  in  mind  that  the  shape,  sise, 
use,  and  weight  of  each  must  be  considered  in 
conneotion  with  the  different  qualities  required 
in  a  travelling  canoe.  3.  Sailingpoweni,  inbad 
ai  well  as  fine  weather,  i(ood  shear,  water- 
tight compartmenta,  and  ballast  forming  a  life- 
boat. 4.  Sails— that  maybe  set,  reefed,  or  taken 
in  without  leaving  the  seat.  5.  Strength— to 
bear  lifting  ic  all  parte,  bumping  on  rooka,  and 
sleeping  in  bor.  6.  Weight— as  light  as  pos- 
sible, light  diaught  ot  water  for  shallows,  &c. 
For  hard  work  and  knocking  about  oak  is  by 
far  tbe  boat;  but  if  weight  is  a  consideration 
aome  other  wood  may  be  used.  The  relative 
weight  ot  woods  need  in  oanoe-building  are  as 
follows,  cubes  of  each  kind  exactly  equal  in  size 
being  weighed  :—Oak,  121b.;  yellow  deal,  lUb.i 
cedar,  7tb.  i  and  mahogany,  lOlb.  So  that  a 
canoe  built  of  oak  would  w^h  nearly  double 
that  of  a  cedar  one. 

(To  he  eonttniud.) 


RECOEDINiJ  TELEGRAPHIC  SIGNALS. 

A  METHOD  of  recording  telegraphic  signals, 
the  invention  of  Dr.  E.  W.  Siemens,  of 
Berlin,  hns  been  recently  patented  ia  this 
country.  The  improvements  consist  in  the 
utilisation  of  tbe  principle  on  which  an  other- 
wise stnight  line  traced  upon  paper  is  made 
to  deviate  from  side  to  side  when  tbe  current 


cylinder  which  dips  into  a  bath  ot  Noh  liquid. 
It  ia  preferred  to  dissolve  some  rennoos  or 
glutinous  substance  in  the  said  liquid  in  order 
more  effeetnally  to  fix  the  carbon  coating ;  and 
in  order  to  accelerate  the  drying  of  t^e  p>pM' 
strip  after  it  has  been  so  treated,  it  maj  be 

Ksed  over  a  wire  gauze   or   other   ■nrfaoe 
ted  by   a  flame.    The    movements  ot  the 
style    may    be     produced    in     any     known 

It  mayjtor  example,  be  attached  to  tlietoBgna 
of  a  relay,  or  to  a  coil  suspended  in  a  oircnlar 
magnetic  field.  When  the  style  is  moved  by  a 
coil  in  a  circular  magnetic  field,  it  is  preferred, 
for  the  sake  ot  lightneu,  to  make  the  coil  of 
aluminiuQi,  which  is  suspended  by  a  sinral 
apring,  and  in  order  to  bring  the  coil  lapid^ 
tack  to  the  position  of  reat,  and  to  prevent  its 
lateral  oacillatlons,  elastic  strings  are  stretched 
horiiontally  through  the  point  at  which  the 
coil  is  attached  to  the  spring,  tlieae  strings 
serving  as  conductors  for  the  coil. 

The  figure  represents  a  side  view  of  a  tel»> 
graphic  receiving  instrument,  showing  the 
courseof  the  paper  strip  through  the  apparatus. 
The  continuoni  paper  strip,  B,  is  drawn  from 
the  reel  and  through  the  instrument  by  the 
ordina^  clockwork,  C.  In  its  course  from  the 
reel  it  first  passes  over  the  smoking  flame  of  a 
lamp,  D,  above  which  is  mounted  the  metal 
roller,  E,  to  prevent  the  over  heating  uid 
scorching  ot  the  paper.  Tbe  paper  then  ia  led 
over  a  roller,  F.  between  it  and  the  tracing 
style,  O,  which  ia  attached  to  a  bobbin  pre- 
ferably ot  aluminium  wire,  suspended  In  an 
annular  magnetic  field  by  a  helical  spring. 
(That  part  of  the  coil  which  is  beneath  the  table 
ia  not  shown.)  In  order  to  centre  and  steady 
the  bobbin,  two  oroaa  wirea,  K  K,  stretched  by 
adjusting  acrews,  are  attached  to  it,  and  thsM 
wires  serve  as  conductors.  When  electrio  im- 
pulses are  transmitted  through  them  and  the 
coil  of  the  bobbin,  the  latter  is  caused  to  mora 
upwards  or  downwards  in  the  magnetic  field, 
and  the  tracing  point,  Q,  attached  to  it  marks 
on  the  blackened  paper,  B,  a  wave-line.  From 
the  roller,  E,  the  paper  ia  led  under  a  roller 


is  passed,  according  to  the  signals  sent.  Ac- 
cording to  the  present  invention  the  paper 
strip  has  its  surface  on  which  the  style  acta, 
blackened  with  finely  divided  carbonaceous 
matter,  such  is  that  deposited  from  smoke,  so 
that  as  it  is  psasad  under  the  style  the  point 
of  the  latter,  by  removing  the  carbon  along 
its  lice  of  contact,  producea  a  white  lino  (tbat 
is,  a  line  of  tbe  same  colour  as  the  p:iper)  on 
the  blackened  surface.  For  the  purpose  of 
blacking  the  paper  it  is  passed  over  a  smoking 
flame,  and  to  prevent  it  from  being  ignited  or 
charred  during  its  passage  over  tlie  dame,  it  is 
kept  in  cluse  contact  with  a  cylinder  of  metal 
<1K  other  good  conductor  of  heat.  In  order  to 
fftjt  Ijie  carbon  coating  on  the  paper  strip  after 
;the  line  or  signal  has  been  traced  thereon, 
03  to  reader  tbe  record  permanent,  the  paper 
strip  is  treated  with  alcohol,  ether,  or  other 
liquid,  it  being  '*>' ''"'  pnrpoee  passed  under  a 


through  a  vessel,  L,  containing  fixing  liquid. 
which  vessel  is  kept  charged  by  a  fountain 
glass,  M.  The  paper  having  thus  been  moist- 
ened is  dried  by  being  pa.ued  over  the  Same, 
P,  of  a  lamp,  between  which  and  the  paper 
there  is  a  screen  of  wire  gauge.  Althongh  the 
movement  of  the  tracing  style,  Q,  has  been 
described  to  be  effected  by  the  aotion  of  a 
bobbin  in  an  annular  magnetic  field,  it  is 
obvioua  that,  the  apparatus  generally  remain- 
iug  as  described,  other  known  means  of  giving 
the  tracing  style  up.and-down  movement  ia 
obedience  to  electric  impulees   might  be  em- 


Thbh 


Tsmarka  that  paticatg  having  tabsninW  mentaartiB 
emit  an  odoer  oloHly  reiemblinr  wet  lieen.  The 
odour  in  tetanus  ii  like  that  ol  a  wet  eleth. 
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TBI  WATCH,  Um  HOT  TO  REFAIB  IT. 

Br  Bmcotroar  Fsacticai.  Vatcbvakik. 
(CaUi^md  from  fogt  601.  Vol.  ZXV.) 
QDTCE  tho last  oontributdon  to  the  Enolibh 
■^  ICicKAino  on  tha  Abore'iiamed  subject, 
KVtnl  circamstancM  baie  occarred  throngb 
rtkb  «  eoatiniuuice  ol  the  aubjeat  bu  been 
DoamidablT  deferred;  and,  allboiiKh  it  wm 
rttfed  that  tlie  mbjeot  to  foUow  would  be  the 


HoiiT'band  TrkTonai  IrrasuUrlr. 

OocMionkllj  the  bour-band  get*  wrong',  and 
lUboogh  the  fault  (ifenerally  u  it  being  too 
mj  on  tiie  hour  wheel  socket,  other  caosea 
oteuiroallj  oocnr— namely,  a  tooth  baTing 
l«en  brokon  from  the  hour  or  minute  wheel, 
ad  abo  *  leaf  of  the  cannon-pinion  ma;  be 
Imken  ont.  But  there  are  inatancea  in  which, 
lUlwvffh  %  tooth  may  be  broken  out  of  the 
ninata-wbeel  or  the  cannon-pinion,  the  bands 
fill  tmT«l  oonectlj.  It  a  canuoif.pinion  of 
tmUi  ItBTe*  hai  one  of  them  broken  oat  the 
Ktkn  in  the  minute-wheel  will  carr;  the  hands 
wiUunt  it  bamg  known ;  whereas,  a  pinion  of 
tnlMTM  will  not  act.  whereby  the  hotu-Hand 
■iU  not  point  aa  it  ahonld. 

Again,  a  omnon-pinion  with  ten  leaves  will 
Mt  in  a  minnte-wbeel  it  that  wheel  ha«  o: 
ita  teeth  broken  out.  Bot  when  a  minute- 
■heel  Is  perfect,  uid  its  cannon-pinion  (of  Ira) 
hi  one  of  its  leares  broken  out,  the  hands  may 
tootinne  to  move,  bnt  they  will  not  point  eor. 
nctly  (the  honr-band  will  be  in  error).  Bat, 
■KhMch  damagtd  wheels  are  apparently  de- 
hidid,  all  wheels  to  watches  should  be  aooud 
udpwfeot 

OfMi*    watches    occasionally   err   in    

hUst  ot  the  hands  not  corresponding,  which 
mwtimea  is  caused  by  one  of  the  "mt"' 
ftaeta  "  hafing  been  applied  ol  a  wrong  t  _ 
kt  of  teeth  in  it.  The  following  table  of 
nimbsn  suitable  to  varioas  droamstances  may 
In  useful  to  workmen  genendly. 

Trains  of  Hotlon  VTorks. 

Cannon  Pinion. 

8  10  10  10  10  12  12  18  12  U  U  14  16  16 

Hinnte-wheel    Pinion. 
6   S  12  14  16  12  li  16  18  li  16  18  16  13 

Ifinute- wheel 
i4304O424S484848B456  6S5664e4 

Hour- wheel. 
SI3i36404036424S48424aS448  64 

TheM  trains  are  worked  in  the  following 
euanar.  OVke  the  first  series,  and  multiply 
tin  acnoQ-piiiion  by  iArw— twenty  .four  being 
lie  nnniber  of  teeth  suitable  for  the  minute- 
*»ei ;  next  multiply  the  minute-wheel  pinion 
j(»iiby/owr,  which,  being  equal  to  tweoty- 
TOT  also  (because  four  times  throe  are  twelve, 
tlw  namber  of  hours  to  complete  the  circle  of 
tvelTs),  prodoces  the  namber  suitable  for  the 
■Mb  of  the  hoar- wheel.  It  may  be  added  that 
theaearer  the  numbers  of  theteethinthe  two 
'Wis  s^prciximate  the  better.  Now  eitajnine 
the  third  aeries,  and  multiply  the  cannon- 
pinion  of  ten  by  four,  which  is  eqnal  to  40, 
uihe  number  suitable  for  the  teeth  of  the 
Biaate-wheel ;  and  then,  as  the  minute-wheel 
poioo  has  twelve  leaves,  multiply  tjiem  by 
tluee,  which  ia  equal  to  86,  being  the  number 
MMssary  for  the  hour-wheel  teetli — because, 
M  in  the  previoos  ease,  four  timee  three  are 

tlie  honr-hand  of  a  watch  may  be  in  error 
Mrtgaida  pointing  correspondingly  with  the 
aiante-haitd  through  other  defects  in  addition 
<*  Ihe  preceding— such  as  excess  of  end-shake 
<f  the  boor-wheel — the  hour-wheel  out  of  flat 
~*  minute- wheel  pinion  having  one  leaf  below 
Uis  teat,  whereby  the  hour-wheel  in  its  revolu- 
liws passes  o*er  it;  hence  the  disagreement  ol 
ue  ragolarity  of  the  hour  and  minute-hands  of 

TsTge  Watch  Catch  on  tha  Iiower  Pallet. 

If  balanoe-wheel  teeth  catch  on  the  lower 
pillA  and  that  pallet  be  wider  than  the  upper 
<M.  at  the  same  time  the  balance-wheel  teeth 
imp  BMWfton  the  lower  than  they  do  on  tbe 
Vpv  pallet,  it  beoomea  necessary  to  press  the 
mlail  tnrther  tbionghj  but  it  the  end  ot  it 


is  within  the  wheel,  and  cannot  be  reached  by 
any  tool  so  as  to  press  it  aa  required,  the  lower 
ptJlet  may  be  made  a  trifle  narrower,  by  doing- 
which  tbe  defect  will  be  remedied,  the  drop  ^ 
the  teeth  from  the  lower  to  the  upper  pallet, 
will  be  effected  eulirir,  more  drop  upon  the 
upper  pallet,  and  hence  a  more  equal  escape- 
ment. But,  in  the  event  ot  the  lower  paflel 
being  tbe  same  breadth  as  the  upper  one,  the 
watch  ahonld  be  taken  to  pieces,  and  the  dove- 
tail pressed  farther  through  to  make  the 
wheel's  teeth  drop  more  equally  on  each  pallet. 
If  a  difference  in  the  amount  of  "drop"  be 
recognised,  it  shonld  be  more  from  the  upper 
la  the  lower  pallet. 

Verso  FlTOts,  PnttinE  In. 
Pivots  to  Tergal  are  worked  in  in  vai 
ways  by  different  workmen  ;  but,  whatever 
method  ia  employed,  one  point  in  tbe  manipula- 
tioQ  is  import^t  to  keep  in  view — vis,,  that 
the  truth  of  the  circular  character  of  the  balance 
be  insured,  for,  if  not,  a  deal  of  time  is  fre- 
quently expended  in  completing  the  watch  to 
"keep  time,"  inasmuch,  if  tbe  balance  be 
"  thrown  out  of  round,"  through  the  new  pivot 
not  being  central  and  peipendicolar  to  tbe 
verge  body,  tiie  balance  will  be  "  out  of  weight" 
at  one  part,  and  necessarily  baa  to  be  Sled 
away  in  order  tbat  it  be  in  equilibrium,  which 
reduces  it  in  weight;  and  hence  tbe  "pen- 
dulum spring,"  if  little  or  no  excess  of  length 
remains,  necessitates  a  new  one,  whereas,  if 
workmen  insure  centringtbesteelplngso  that 
the  6all  of  the  balance  is  quite  Jlct,  its  equi- 
librium— BuBleient  for  practical  pnrpceea — will 
be  iuBured.  Borne  workmen  "  centre  "  tbe  steel 
plug  BO  that  the  balance  rim  revolves  some- 
what flat,  ^ving  no  attention  to  tbe  ball  or 
centre  of  tbe  balance ;  such  method  ends  in 
producing  unsightly  as  well  as  unprofitable 
work. 


Wlndlnc-stop  and  Bpriag  Action, 
he  winding  "stop  work"  wl 
rally  applied  to  English  watches 
stances  is  made  and  fitted  so  carelessly  aa  to  be 
cause  of   the  chain — and  occasionally  the 

Inspring — ^breaking.  How  often  has  the 
jobber  to  wiah  that  the  stop  and  its  spring  were 
sapplanted  by  some  other  arrange  meat,  becauae 
ot  its  frequent  failure  ?  It  often  fails  to  act 
from  having  excessive  ahake  or  freedom  ot  its 
blade  in  the  notch  of  its  stud,  the  blade  having 
been  filed  too  thin ;  the  resalt  being  that  when 
the  point  ot  the  fusee-cap  is—by  tbe  act  ot 
winding — presented  to  the  end  of  the  stop, 
instead  of  the  cap  abutting  against  it  only 
slight  contact  is  made,  and  in  consequence  of 
defective  form  of  tbe  end  of  the  stop,  the  fuaee 
cap  preuea  it  on  one  side,  allowing  the  further 
~'~.dingup  of  tbe  fusee,  breaking  of  the  chain, 

L  not  unfrequently  tbe  balance-atafl  also. 
The  proper  shape  of  tha  end  ot  a  atop  is 
seldoTn,  it  ever,  thought  of.  It  should  be  so 
ihaped  that  when  the  fusee  cap  end  is  in 
contact  with  it,  that  it  should  be  drawn  by 
the  cap  towards  Iha  fusee  i  at  the  same  time, 
whan  the  pressure  by  the  act  of  winding  ia  at 
itt  greatext,  such  preaeure  should  cause  the 
stop  to  go  nearer  to  tha  upper  plate,  irreapeo- 
tire  of  tbe  meana  resulting  from  tbe  chain. 
Fig.  60  represents  a  aide  view  of  a  stop  in 
relative  pobition  to  the  upper  plate,  C,  when 
the  chain  has  no  action  upon  it.  Tha  end. 
AB,  of  the  stop  being  sloped  downward  towards 
the  left  hand  it  may  tie  assumed  that  when  the 
point  of  tbe  fusee  cap  comes  in  contact  with 
the  end  at  A,  by  continued  pressure  (as  is  the 
---  ^|jg  ^^^  j,[  winding)  there  will  be  a 


tendent?  for  the  st<^  to  be  forced  towards  the 
npper  plate,  thereby  insuring  a  safe  abutment 
of  U^  C9P ;  whereas,  if  the  end  ot  the  stop 
were  formed  as  represented  by  tbe  dotted  line, 
D  E— all  eonditiona  beinf;  similar — the  stop 
wonld  be  pressed  from  the  plate,  and  thereby 
the  fusee  cap  would  pus  It— the  remit  being 
overwinding  and  breuiag  of  tihe  chain. 

There  is  yet  another  important  adjunct  to 
the  stop — namely,  its  spring — which  serves  an 
important  port  in  the  safety  action  of  winding 


up  a  watch-      Such  spring  requires  little  ex. 

Elanation  to  the  general  workman.  It  shonld 
sve  attention  directed  to  it  so  that  its  action 
insures  the  iKrfect  uplifting  of  tbe  stop.  If 
this  spring  be  close  to  the  stud,  failure  of  tha 
stop  rising  may  ensue ;  it  should  be  clear  of  it. 
well  curved  upward,  passing  under  the  stop, 
but  not  projecting  beyond  it  so  for  that  its  end 
is  close  to  the  pillar-bole  of  the  plate.  Shonld 
it  be  much  beyond  the  breadth  of  the  stop 
there  will  be  danger  ot  the  ptllar-seat  pressing 
it  when  the  plate  is  pinned  on,  and  thereby  the 
spring  action  deatroyed. 

There  is  another  fault  in  the  form  of  the 
stop  which  workmen  frequently  have  to  alter 
— namely,  the  omission  of  forming  a  hollow, 
or  bevel,  on  that  side  of  it  which  tbe  fusee  cap 
in  its  unwinding  action  should  be  aided  in 
passing  under,  for  it  occasionally  happana  that 
when  Uie  hollow  or  bevel  is  not  formetl  at  the 
side  referred  to,  the  edge  of  tbe  fusee  cap  abuts 
against  its  side  instead  ot  freely  passing  under 
it ;  in  some  instances  tha  watch  will  atop,  and 
in  others  an  impediment  is  presented  wUch 
prevents  the  free  action  of  the  fusee. 

Another  fault  to  be  pointed  out  as  a  defectiTa 
"stop  work"  ia  a  twofold  one.  When  the 
channel  or  hollow  in  tbe  upper  plate  is  so 
formed  that  the  stop  does  not  freely  get  pressed 
into  it  by  tbe  act  of  winding,  and  has  to  ba 
bent  more  towards  the  fosee  to  enable  it  to  ro 
close  to  the  bottom  of  it,  there  is  danger  of  the 
chain  in  unwinding  pressing  against  the  edge 
of  the  atop,  and  there  being  bound;  because 
tbe  stop,  having  been  forced  into  the  channel 
at  the  time  of  winding,  ia  prevented  beinfi 
released  by  reason  of  its  opposite  side  (opposite 
to  tbe  chain)  being  pressed  against  the  wall- 
it  the  term  may  be  used — ot  the  channel  from 
which  it  bad  been  previously  bent  to  allow  of 
its  depression  by  meana  of  the  chain.  Watches 
having  this  last-cited  fault  have  proved 
trooblesome  to  yonng  practitioners,  occasioned 
Dhiefly  from  the  fact  that  they  omitted  to  try 


defect  might  have  then  been  detected. 
Valnsprlnc  BreakiSK- 
Torious    are  the  causes    aaaigned    for  tha 
breaking  of  mainsprings.    Among  the  number 
there    is  one   which   every  workman   should 
prevent,  because  it  is  through  his  negligence 

t  it  occurs.  The  cause  here  referred  to  is 
wnnected  with  tbe  tiarrel  ratchet  aad  click 
[Fig.  00).  This  figure  is  intended  to  show  the 
barrel  ratchet.  A,  with  its  click,  D,  in  auch  a 
position  as  should  be  to  insure  a  sound  setting 
iip  of  tbe  mainspring,  iaasmDch  that  tM 
bottom  of  the  click,  D  (being  secured  by  its 
jcrew),  presents  resistance  to  the  advance  of 
the  rat<jiet.  A,  beyond  the  base  of  tha  click. 
It  very  often  occurs  that  the  click — although 
planted  properly  when  first  applied  (as  at  D) — 
by  occasional  repairing  becomes  shorter, 
irbereby,  instead  of  its  base,  E,  being  in  poai- 
tion  to  resist  the  advance  of  the  ratchet, 
becomes  formed  as  the  dotted  line  click  F,  and 
thereby  the  mainspring  power  has  the  tendency 
af  forcing  the  ratchet  so  that  the  ahortened 
;lick  is  tnrned  over,  which  results  in  the  main- 
apring  suddenly  releasing  itself  from  tension, 
by  which,  in  most  instances,  the  spring  becomes 
broken.  Again,  it  is  no  uncommon  occurrence 
that  a  mainspring  becomes  broken  by  it  sud- 
denly being  released  from  tension  in  oonse* 
quence  ot  the  click,  D,  being  thrown  out  ot 
Mtion  by  tbe  click  screw,  through  "over- 
lurning,"  giving  wsy.  Therefore,  the  click 
acrew  should  be  left  sound  and  screwed  down, 
»o  OB  to  secure  the  click  in  its  final  position, 
and  thus  insure  the  security  of  the  barrel 
ratchet  and  the  mainspring  from  breaking. 

"  FalllnB-off  "  of  "  CrosBinK  on  the  Poot." 

Siicb  defect  is  common  to  all  kinds  of  watches 

where  a  dovetailed  piece  is  employed  to  toru 
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tbe  aurfnos  on  which  the  end  of  the  lower 
pivot  of  tbe  bsUace-staff  ftete.  There  ue  saTSnl 
oausas  of  which  there  are  thrss  which  lequire 
potntiaif  oat  to  the  general  workman.  It  will 
not  he  BulGi^ieDt  to  know  that  the  pivot  Rta  the 
hole  properlj,  and  that  it  projeotB  beyond  ite 
aurface.  Neither  will  the  free  vibrator;  motion 
of  the  balance  be  inaured  because  tbe  jewel  of 
the  dovetail  is  smooth  and  central:  tbe  per- 
tecUj  cloie  filling  of  tht  dovetail  to  the  jewel- 
hole  moat  be  insured,  else  the  end  ut  the  pivot 
may  not  act  on  the  aurface  of  the  dnvetail,  and 
in  sncb  a  cage  the  shoulder  of  the  pivot  would 
be  acting  on  the  chamfer  of  the  hole^ 
thereby  the  diminution  of  force  vibration  of 
the  babnce. 

The  next  defect  to  be  noticed  is  one  of  very 
frequent  occurrence  among  yonng  banda — 
nauielv,  applyini;  too  much  oil  to  the  ainks  (or 
chamfers)  of  the  pivot-holea — aspecifllly  the 
centre-wbeel,  when  the  balance  ia  very  nuar  to 
the  upper  plate— in  which  caae  a  bar  of  the 
balance  may  become  oOed,  or  tbe  baluace-rima 
may  also  tn.'ke  oil  from  tbe  fourth  wheel  cham- 
fer. Under  Bncb  conditiona  instancee  occur  that 
very  minate  particles  of  fibroua  matter  adhere 
to  the  oil,  and  in  aoma  poaitiona  of  the  watch 
catch  or  rub  the  sharp  edgea  of  the  barrel- 
hollow  or  tlie  surface  of  the  upper  plate  ;  the 
defect  bein;''  augmented  by  the  jewel  hole,  or 
hotli,  beinj-  too  Lirge  for  their  reapeptive  pivote. 
Bemetly. — Rulso  the  balance,  and,  if  necessorj. 


curh-piUB  towards  the  ring  of  it — (,«.,  to  wards  the 
cook.  Although  this  latter  defect  may  not  be 
noticed  when  the  watch  is  held  with  its  dial 
downward,  the  falling  oS  will  be  evident  when 
the  position  ia  reversed.  Kemedj. — Bemove 
the  pondalum-spring,  place  the  colet  with  its 
spring  upon  an  axhm,  place  it  in  the  turns,  and 
mike  it  circular  and  flat  by  meana  of  a  small 
rigid  pointer. 


hole. 


Tbe  1  lat  ol  the  three  defects  ia  that  referring 
more  parlicularly  to  half  and  three-quarter 
plate  arranReiiients,  which  have  circulnr  end- 
pieces  instead  of  the  dovetail  slip.  The  cir- 
culnr end-piece  has ODcdisadvantage  connected 
with  il^nninely,  that  the  bearing  and  action 
of  the  pivot  end  is  always  on  tbe. aamepluce; 
consequently  tbeamooCb  surface  is  more  quickly 
worn !  whereas,  the  dovetail  slip,  when  replaced 
after  cleaiitnjt,  seldom  hsa  the  same  surface  for 
the  pivot  end  to  act  upon.  Therefore,  the 
i(ldi-nt,  or  worn  ond-piece,  is  often  a  cnuae  of 
,,he  fulling  olT  of  the  crossing.  These  reiuiirka 
apply  equally  to  the  opposite  end-piece.  An 
end-stone  that  is  cracked  or  deeply  ncratclied 
must  be  considered  more  worthless  than  the 
preceding. 

Depth  of  Verse  and  Follower  Hole*. 
These  holes  should  never  be  left  deep — i.e., 
lou){--aa  euub  add  greatly  to  the  loss  of  power 
and  freedom  of  action  in  the  encapemont ;  they 
should  be  half  oa  deep  as  t}ie  pivots  are  in 
lengtli,  and  the  length  of  such  pivots  should 
t>e  rather  more  than  half  the  tbickne^a  of  an 
ordinary  upper  plate. 

Pendulum  Spring  a  Cause  of  "  FallinB  OS  of 
CroasiDB." 
If  tlie  nininspriog  is  the  life  of  a  watch  tbe 
pendulum  dpriug  may  be  considered  the  soul 
of  it,  and  hvnce  uny  imperfection  in  the  latter 
materiully  iiiipcdea  the  regularity  of  its  time- 
keepiu),''  The  want  of  freedoui  of  the  inner 
coil  round  its  colet,  tho  cuil  rubbing  the  pen- 
dulum-spring atud,  coils  in  contact  with  eiich 
other,   the  Hprtng    cut   of  flat    aud    slightly 


tiuiukeepiiiff,  and  more  or  less  prevent  the  free 
uctiouoflhe  balance;  yet  there  are  two  other 
points  connected  with  this  spring  which  di'serve 
special  recognition — namely,  in  the  vert;i' 
watch  wbi^ii  ite  spring  U  a  little  out  of  flat  and 
the  balnnvu  neir  the  alide,  at  tbe  same  time 
the  alide  U  « thin  one,  it  generaJly  oecurn  that 
the  iiiaiJt  p:e.:u  of  tbe  index  is  nearly  ns  thick 
OS  itd  slidi.'.  It  ocuaaionally  happeus  that  work- 
men, in  at  living  to  free  tbependuluni  spring 
ol  the  balance,  keep  it  as  tow  down  in  the  elide 
oa  possible,  whereby,  while  the  baloni^e  is  in  a 
stale  of  reitt,  the-spring  is  free  of  tbe  curb.pins 
piece,  hot  when  in  action  tbe  distorted  coil  will 
lub  upon  that  piece,  and,  although  but  slightly, 
prc%'entthe  free  vibrations  of  the  balance;  and 
when  the  wateh  ia  reversed  in  position — i.e.,  tbe 
dial  upward — in  consequence  of  the  verge  ond- 
abake,  full  and  free  vibrations  result.  Some  of 
the  precedinj;  remarks  equiUy  apply  to  tho 
lever  wali-h.  There  is  one  analot;ous  caae — 
nnuiely,  the  pendulum -spring,  under  similar 
i-nnditions  to  such  ae  tbe  last-named  one, 
becomes  fuul  of  that  portion  of  the  over- 
sprung  index  whichiaovertheapring,  from  the 
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PART   I. -GENERAL    TREATMENT    IN 

MANUFACTURE. 
8.  A  SIMPLE  illustration  will  make  thiaper- 
-ti-  fectlyclear;  take  an  ordinary  Compound 
Uorizoutal  Bellows,  its  Feeder  3  x  6,  and  by  its 
aide  two  of  the  old  Diagonal  species  each  3  >  6, 
the  drop  in  the  former  and  the  nnk  in  the  latter 
being  the  same,  say  Cin.  New  give  a  stroke 
with  the  Feeder,  and  at  same  time  raise  one 
of  the  Diagonals,  the  wind  admitted  will  be 
same  in  both  cases,  but  more  power  will  be  re- 
juired  with  the  former,  because  there  is  the 
dead-weight  of  the  Feedpr-board  to  raise  ia 
addition  to  that  giving  the  actual  pressure. 
The  Feeder  must  now,  before  it  can  give  a 
second  etroke,  be  allowed  to  drop,  and  during 
this  the  second  Diagonal  can  easily  be  raised, 
tbua  at  once  bringing  the  amount  in  the 
Diagonuls  up  to  doublu  that  in  tbe  Beceiver  ; 
by  the  time  tbe  Feeder  is  ready  for  ite  second 
stroke  the  first  Diagonal  can  be  again  raised, 
and  ao  on  continually,  the  Diagonals  being 
thus  able  to  supply,  so  far  as-time  is  concerned, 
double  the  amount  given  by  the  Feeder;  it  must, 
therefore,  follow  logically  that,  so  far  as  the 
mere  obtaining  of  a  certain  amount  of  wind 


?,  and  with  a  g 


itruetive  labour,  the  Compound  Bellows 
is  a  long  way  behind  the  old  Diagonals. 

t  But  this,  bear  in  niiad,  is  not  n  fair  com- 
pariaon;  the  clement  of  blowing  labour  must 
he  taken  into  account,  and  in  thin  view  the 
Diagonals,  of  course,  lose  much  of  their  adran- 
t.ige.  for  it  is  clear  that  in  example  ju^t  given 
nearly  double  driving  pOEcer  will  bo  required. 
But  many  organs  are  ao  small  that  the  labour 
of  blowing  ia  very  light  iodeed,  and  procticully 
the  Blowist  wiU  feel  no  more  inconvenience  or 
fatiRue  if  his  up-stroke  be  converted  into  one 
o!  the  same  resistance  aa  the  down  (the  hitter 
remaining  uulightened) ;  this  advantage,  of 
[KiiirRf,  censes  as  organ  enlargei.  And,  in 
addition,  with  a  single  Feeder  uncounter- 
poiscd.  a  palpable  advantage  wiB  remain  to 
the  Diagonals,  for  the  dead-weight  of  the 
entire  Feeder,  with  its  neueaaary  bracings, 
is  inevitably  a  serious  item ;  in  tbe  Diagonal 
every  particle  of  this  oaaiats  in  the  actuol 
prcaatire  produced.  Besidua  this  there  is 
jome  labour  involved  even  in  tbe  descent  of 
tbe  singlu  Feeder,  for  obviously  the  hand  can- 
not even  remain  grasping  a  moving  handle 
witbojt  some  wear  of   tbe  muscles   going 


V>  An  ezemplifieation  of  de  buth  of  tlui 
cnuipariion  of  the  relative  merita  of  the  two 
forma  ia  furnished  in  the  case  of  the  olteratioiu 
niK.de  in  the  Cbicheater  CathedraJ  orgaa,  which 
^[^.  Hopkins  himself  narrates  at  page  &U  (l*t 
.'ilition).  Thia  instrument  had  originally  two 
ilijigonal  Bellows.  Their  size  is  not  given  i  but 
-  ill  1H29  Pilcher  ....  put  in  new  Hori. 
ziiutal  Bellows,  using  the  old  Diogonala  aa  the 
two  Feeders  i"  and,  although  tbe  organ  had, 
aince  its  original  construction,  received  the 
adilitiona  of  a  Trumpet,  a  second  Open 
Diiipa«on,  a  Il-rank  Uiiture  to  the  Oreob 
a  I'edal  Clavier,  Great  and  Choir  made  "  long 
oi^laves,"  beaidee  &  set  of  Unison  Pedal  Pipes 
)i.v  Pilcher  himself  (I  do  not  include  the  new 
Choir  by  Byfield,  aa  it  wbb  not  capable  ol 
uniting  to  Great  or  Swell^for  the  same  reaara 
tlic  Swell  of  8  Slops  is  Dot  reckoned,  the  Cooplei 
Swell  to  Great  not  at  that  time  existing),  yetirt 
tii'iiT  nothing  of  shortness  of  wind  t  and  it  wai 
iii>t  until  1844,  when  a  Swell  to  Great  and  ■  set 
uf  Daublt  Open  Pedal  Pipes  to  FFPF  wai 
iuhled  by  Gray  and  Davison,  that  a  Mooni 
H.'llowe  wis  provided;  and  this  would  then  be 
deairable  under  any  circumatonces. 

W,  It  will  thus  be  seen,  as  already  said,  that 
[  two  Diagonal  Bellows  of  given  arta  and  nee  are 
i'qi;al  to  Compound  Bellows  having  a  Feeder  of 
.  yiivalcnt  area  and  drop  to  the  united  DiofonaU; 
and  aa  there  ia,  as  in  the  preceding  case,  the 
(i.tire  wort  of  the  Receiver  extra,  the  reasrai 
wh,r  some  builders  barerefuaed  toabandontliie 
earlier  type  ia  at  once  apparent. 

X.  It  will  now  be  asked.  What,  then,  if  any. 
i~  tbe  real  superiority  uf  the  Compound  P  Tbe 
iiuswer  is  very  simple— vi».,  in  its  cotitpacfneM, 
/.r.  ilifif  0/  actuation,  and  compenaaiing  gualiliM. 
A  few  words  on  each  will  be  sufficient. 

y.  As  regards  coTapacfnesa,  tbe  old  Diagonala 
nure  generally  placed  side  by  side,  thus  taking 
ii;>  a  great  deal  of  room ;  and  although 
tlic  wind  supplied  wiis,  as  we  have  seen, 
quite  equivalent  to  a  Compound  Bellows  of 
KiLiiie  area,  and  the  total  of  room  occupied  con- 
sirl'^rably  less^  yet  it  would  obviously  be  gene- 
r;illy  bet'er  to  occupy  a  little  more  room  on 
tiii'Vation  with  less  on  plan  ;  besides,  the  Vo^ibU- 
action  FeeiUr,  iniprajiticable  with  Diogonals, 
t'urniabes  an  excellent  meana  of  economising 
area ;  then,  again,  two  Trunks  are  of  course 
Filways  requirwi.  It  is  true  that  one  Diagonal 
could  be  placed  over  the  other,  but  this  does 
iii;t.  much  mend  matters :  a  considerable  space, 
inly  half  ot  which  con  be  made  use  of,  must 
i'..'  left  between  Bellows,  and  their  convenience 
I'vi'   Blowing    if,   also  impaired.      Thia    latter 


riugs  1 


ropoin 


:a  of  it 


both,  of  course,  lose  their  force  wl 
the  Feeder  ia  cut  into  two,  as  the  dead-weight 
of  oiiutMsislsin  the  actun.ti<>n  of  the  other,  and 
there  ia  alao  no  ■'  blank  "  stroke.  Still,  ro- 
memlwr  the  friction  is  greater  (either  with  two 
feeders  or  one  Counterpoised)  than  with  the 
Diagonals. 

U.  Practically  it  comes  to  this,  at  least  oa 
large  un  amount  of  wind  can  be  supplied — with 
t  given  area,  lime,  poircr,  and  czpinditufc  of  con- 
struction and  meferial — with  two  DmgoDals  as 
with  a  ningle  Compound  Bellows,  and  this  nn- 
doubtedly  accounts  for  the  former  design 
ling^rin^  so  Ion:;  among  tbe  Germans  (lee 
Hopkins,  Para.  3I>)-  nhoare  generally  supposed 
to  know  what  tbcy  arc  about  in  organ  matters  ; 
iind,  considering  the  very  ctron«  admimlion — 
to  use  no  stronger  term — expressed  for  these 
builders  by  thia  writer  throughout  tbe  whole  of 
bii  voluuif,  it  is  rather  surpriaing  he  did  not 
pause  before  making  a  atatement  ao  extm- 
Drdinarj. 

•  All  rigtati  memd. 


Diagonals  in  all  coses  reqnire  for  their 
ncmaiutn  a  Blowing-beam  and  two  Tugs  or 
Connecting  Bods :  in  addition  tothta,  care  most 
he  taken  that  the  Levers,  &,•;.,  are  perfectly 
lr<',_>  during  the  descent  of  the  corresponding 
lirllowa;  if  the  latter  be  placed  one  over  the 
.>;nei  the  compUcation  of  the  Blowing  ia 
Turt.her  increased  bv  the  necesaity  for  aiidi- 
tiunal  arms,  &c.  With  the  Couiponnd  Bel- 
lies— even  with  two  Feeders  if  ot  Ibe  Cuckoo 
I.  itid — a  simple  Lever  and  Hod  are  all  required, 
.i[i<i  under  DO  circumstances  whatever  is  the 
i>linquishing  of  the  Actuator  demanded.     {Sea 

[5.a]  But  it  is  in  ccmpciuolion,  or  evenness 
ot  euppl.v,  that  the  Compound  posaessea  its 
iji'O^tt  advantage.  It  will  be  evident  that  the 
mnai'd  folding  of  tbe  Bibs  of  the  Diagonals 
nill  produce  a  stronger  wind  as  the  Board 
descends;  this  could,  of  course,  be  partially 
roii'.edied  by  making  one  or  half  of  the 
Iliagonats  with  inverted  rib;  but  it  ia  clear 
tliL' compensation  secured  by  this  would  be  in 
>ii-pensiun  during  the  raising  of  a  Bellows,  and 
till.'  expedient  of  two  foldt,  one  of  tbem  ia- 
v>.'ited,  does  not  eeem  to  have  been  thought  of, 
lLt<agh  quite  practicable.  A  rough  kind  of 
iiiuipenaation  was,  therefore,  attempted  by 
i^'iving  tbe  middle  board  such  a  tlant  that 
tho  uppi^r  board  in  descending  became 
d,'i!scted  to  such  an  amount  that  the  departure 
irum  true  Verticity  (and  consequent  diminu- 
Hon  of  direct  downward  pressure)  would  moits 
up  for  the  increased  density  caused  by  the 
intrusion  of  tho  folds.  But  it  ia  manifest  that 
such  an  arraiigement  would  demand  an  accn- 
Rtte  adjustment  of  defleotion  to  width  ot  rib. 
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gocliaa  is  by  no  means  practically  easy  even  to 
etlenlate,  and  then  stmctural  difficulties  might 
ari«e  to  prevent  the  carrying  out.  The  ex- 
pedient of  a  spring  (see  Hopkins,  par.  39) 
»  manifestly  an  imperfect  and«  to  some  extent, 
T&riablo  and  treacherous  one. 

b.  Now  arose  the  horizontal  Beceiver  figured 
bj  Dr.  Simbauli  on  page  34  of  his  "  History  " 
(first  edition)  :  still,  the  inequality  by  rib 
entry  was  as  g^^eat,  or,  rather,  greater  than 
before ;  and  a  second  fold,  with  inverted  rib, 
would  be  necessary  to  each  Beservoir  to  render 
supply  absolutely  uniform. 

C  A.  pair  of  Receivers  so  constructed  would, 
in&ct,  give  a  very  excellent  supply,  occupy 
ltt$  room  on  elevation  and  no  more  on  plan 
^lan  a  Compound  Bellows,  and  undoubtedly 
be  lighter  to  actuate,  as  (as  already  pointed 
ont)  eiiher  the  friction  or  dead  weight  of  the 
entire  Feeder  is  saved. 

d.  Seeing  this,  therefore,  and  considering 
ihat  the  Beceiver  will  require  little  if  any 
bncing,  the  entire  cost  of  the  Feeder  thus 
aved  (to  say  nothing  of  the  Escape  Valve 
ditto,  this  now  being  considered  fully  balanced 
by  the  extra  Bibbing  involved  in  having  two 
Beservoim),  it  would  seem  that  the  Compound 
is  the  inferior  form  ;  but  there  remain  three 
disadvantages  with  the  Simple — viz.,  the  chance 
of  non>agreement  or  disturbance  in  identity  of 
pressure  of  the  different  Bellows  ;  the  iuiprac 
ticability  (satisf actor il.v)  of  the  expedient  of 
Bonbls-action ;  and  the  elaboration  and  necessity 
of  relinquishment — either  in  Action  or  Blowist— r 
in  the  Feeding.  The  elaboration  is  practically 
wrions,  as,  in  place  of  a  simple  Bod  and  pro- 
trading  Lug  either  very  strong  double-armed 
Tnindels  must  be  constructed  or  a  Lever  over 
tbe  Beceiver  must  be  permitted ;  either  of  these 
is  in  practice  often  extremely  inconvenient. 
Tbe  relinquishment  is  also  a  point  of  practical 
importance.  The  chance  of  non-agreement 
may,  perhaps,  be  considered  of  less  moment. 

e.  I  have  gone  at  such  length  into  the 
qoestion  of  the  relative  merits  of  the  Simple 
and  Compound  forms — first,  because  very  erro- 
neous ideas  are  entertained  as  to  the  amount 
of  the  superiority  of  the  latter ;  second,  because 
it  affords  an  opportunity  of  clearly  exhibiting 
the  real  state  of  Mr.  Hopkins's  knowledge 
with  respect  to  this  very  important  portion  of 
tbe  instrument ;  third,  because  of  the  necessity 
at  starting  with  a  correct  typo. 

f.  I  have  said  what  I  have,  notwithstand- 
ing, or  rather  in  consequence  of,  the  high 
position  Mr.  Hopkins  deservedly  enjoys  as  an 
Ofjl^ist,  musician,  and  composer;  error  is 
nerer  so  mischievous  as  when  propagated  by 
one  who  is  entitled  to  authority  on  other 
grounds,  and  it  cannot  be  othorwl^e  than  hnrm- 
nil,  and  exceedingly  harmful,  to  the  highest 
interests  of  the  art  of  organ- building  that  a 
person  even  capable  of  falling  into  so  grops  a 
blander  (it  is  not  as  though  it  stood  alone)  as 
estimating  the  supplying  power  of  a  Compound 
Bellows  by  the  cubical  capacity  of  its  Receiver 
sbould  be  received  and  quoted  as  an  authority 
on  organ  structure ;  nnd  for  no  better  reason 
apparently  than  that  he  has  found  time  to  put 
forth  a  work  of  some  581  pages,  of  the  accuracy 
of  which  (so  far  as  the  structural  portion  is 
concerned)  the  foregoing  may  be  considered  a 
fair  specimen. 

g[.  A  few  examples  will  show  how  the  sound 
uia  bulk  of  Mr.  Hopkins's  work   have,  appa- 
rently,  impressed  some  constituents    of    the 
Organ-loving    wnrld.      Thus,    in    Eimbault's 
freface   to  the    "  History,"    wo    have    **  Mr. 
flopkins's    .     .     .    intimate  acquaintanoe  with 
Wfl  subject."   Shepherdson  says  (paiye  30),"  Mr. 
E.  J.  Hopkins    .     .     .    displays  that  acqusint- 
a&cewith  the  coEstruction  of  the  Instrument 
vbich    constitutes    him    a  great   authority." 
These  are  amateurs.     Mr.  Bishop,  jun.,  unable 
truthfully,  to  speak  of  the  book  in  such  terms 
aa  these,  yet  calls  it  (page  22)  a  "  comprehen- 
dve  work,"  and  then  proceeds  to  quoto  ver- 
batim the  greater  portion  of  page  73  (first 
edition),  in  which  Mr.  Hopkins  dilates — quite 
nnnecessarily  by  the  way — on  the  superiority  of 
the  metal  Tin.    I  request  the  reader  to  notice 
that  Mr.  Bishop,  on  page  20,  states  that  the 
firm  to  which  he  belongs  never  uses  a  lower 
ttaadard  than  25  per  cent.,  or  one  quarter,  of 
Ti«.    It  10  only  just  to  Messrs.  Bishop  to 


observe  that  such  a  standard,  though  consider- 
ably lower  than  the  minimum  of  some  English 
builders,  is  yet  (u  a  minimum  (and,  indeed, 
preferably  for  some  Begistera)  an  exceedingly 
good  one,  and,  so  far  as  I  can  learn,  higher  than 
the  English  average  at  the  present  time  (com- 
mencement of  1877);  but  one  cannot  help 
admiring  the  dexterity  with  which  Mr.  Charles 
Ken  wrick  Kenelm  Bishop  lays  hold  of  a  Name, 
the  Orgfan-knowledge  of  the  possessor  of  which 
he  miist  (speaking  generally)  often  smile  at. 

h.  Mr.  Lewis*  has,  on  page  1 0  (stated  to  be  a 
fifth  edition)  of  his  little  work,  gone — though 
with  considerable  caution — somewhat  farther. 
We  there  read :  "  The  foregoing  extract  is 
long ;  yet  the  authority  of  the  writer  justifies 
it,  since  no  one  is  better  able  than  Mr.  Hopkins 
to  speak  from  personal  knowledge  of  the  com- 
mon practice  of  the  day  in  the  treatment  of 
Organs."  The  extract  in  question  is  that 
of  the  whole  of  page  290  and  about  a  third  of 
page  291  (first  edition),  in  which  Mr.  Hopkins 
enlarges — not  without  some  exaggeration — on 
the  expedients  resorted  to  by  ingenious  Organ, 
builders  to  keep  an  instrument  of  a  certain 
number  of  stops  within  a  given  money  figure. 
Note  that  Mr.  Lewis's  productions  are,  accord- 
ing  to  his  own  admission  (see  page  19),  higher 
in  actual '  price  than  those  of  many  Organ- 
builders  ;  and  that  on  pages  41  ajid  46  are  given 
extracts  "  from  Rimbault  and  Hopkins's  2nd 
edition"  of  notices  of  two  Instruments  recently 
constructed  by  this  firm,  such  notices  being, 
to  say  the  least  of  it,  rather  peculiarly  worded 
for  a  work  professedly  written  in  the  best  and 
most  abstract  interests  of  Organ-building  art. 
On  page  52  a  Mr.  Bea  quotes  portions  of  pages 
2S8  and  280,  where  Mr.  Hopkins  agi\in  some- 
wlmt  loosely  inveighs  against  cheap  work. 

i.  As  a  wind-up  of  what  I  have  here  to  say 
with  reference  to  the  critical  qualifications  of  the 
average  English  Organist,  let  us  imagine  one  of 
these  gentlemen,  whose  only  knowledge  of  the 
Follows  is  derived  from  their  description  in  Mr. 
Hopkins's  work,  acting  as  roferpe  of  some  in- 
strument just  completed.  We  will  suppose  two 
Orpnns  side  by  side,  both  containing  compound 
Bellows  of  like  quality  5  by  8ft.  (a  very  common 
siz*^),  hut  the  Receiver  rising  in  one  case  Oin., 
in  the  other  12in.  The  "  judge"  seats  himself 
at  the  Instrument,  and  if  he  do  what  he 
ought,  draws  every  Stop  and  Coupler  that 
incroasps  the  Sounding-size  of  the  Instrument, 
th«n  puts  down  the  fullest  chord  legitimately 
possible,  and  while  holding  on,  watches  not  the 
Tell-tale  alone,  but  the  Blowist,  and  the  rate 
of  the  strokes  giving  the  feed.  After  this 
striking  exhibition  of  sajjacity  (so  admiringly 
instanced  by  Fork  el,  Seidel,  Lewit*^  and  Hopkins 
himself),  the  referee  enters  the  Instrument, 
and  has  the  Bellows  fully  inflated  to  mea- 
sure its  rise;  the  cubical  capncity  is  at 
once  seen  to  be  in  cue  case  25  per  cent,  greater 
than  in  the  other.  Both  Organs  may  be 
"  passed"  as  satisfactory  with  reference  to 
their  wind,  but  if  any  detail  is  ^one  into,  one 
(to  be  consistent  with  Mr.  Hopkins'  teach- 
ing) will  be  reported  as  possessing  one 
quarter  supplying  power  in  excess  of  the  other. 

*j.  Now  what  a  humiliating  spectacle  of  the 
blind  leading  the  blind  is  hero  pre='ented. 
What  are  the  real  facts  of  die  case  ?  Simply 
that  the  Bellows  of  the  less  cubical  capacity  is 
not  only  ahftohifehj  the  cheaper,  but  nlsolutcly 
thchtttcr  of  tlie  two;  the  diminution  in  the 
width  of  the  IG  ribs,  besides  consuming  less 
material,  will  slightly  enlarge  the  Receiver, 
consequently  rendering  it  a  little  steadier;  at 
the  same  time  the  3in.  of  vertical  space  gaint'd 
will  apsuredly  bo  valuable  in  most  ca^es,  some- 
times of  reri/  great  value  indeed.  It  is  not,  of 
conrpe,  for  one  moment  insinuated  that  the 
'*  Judire"  is  here  pronouncing  otherwise  than 
nccording  to  his  honest  conviction  ;  but  the  in- 
justice— palpable  and  real  injustice — done  to 
the  maker  of  one  of  the  Instruments  is  none  the 
less  wrong  ond  deplorable. 

(To  he  continued.) 


Impurities  of  the  Bhine.  —  Dr.  Tohl,  of 
Coloprne,  has  adopted  an  ingenious  method  of  detf>r- 
miniDi?  the  imimritics  in  waters  of  Ihs  Rhine.  By 
analysing  the  boiler  irirrustations  of  the  river 
steamers  he  has  detected  a  larore  percentage  of 
arsenidUB  acid  and  phosphoric  acid. 


CEEAmC  ENAMELS.-III.* 

THE  enamel  glaze  tb  boaght,  as  prepared  for 
photographic  work,  from  Worcester,  where  it 
is  msde  in  large  qaantities.  About  a  thimbleful  of 
the  glaze  (which  is  a  fine  powder  like  flonr)  is  placed 
in  a  small  narrow  bottle — fsv,  a  two-ounce  medicine 
bottle — and  the  bottle  filled  up  about  three  parts 
with  alcohol.  This  is  marked  '*  Glaze  in  alcohol.'* 
To  makeup  the  glazing  mixture  take  a  t^o  ounce 
paedioice  bottle,  and  put  in  it  half  an  ounce  of  un- 
iodised  collodion,  such  as  would  be  used  for  n^ga- 
tivoR  ;  add  to  this  a  quarter  of  an  oance  of  methy- 
lated ether  and  half  an  ounce  of  alcohol  •  now  add 
as  much  water  as  it  will  take  without  throwing  the 
gun  cotton  down  ;  to  do  this  set  the  tap  to  drip  « ery 
t> lowly,  and  get  one  drop  into  tbe  bottle,  ^h-^ke 
violently,  and  then  get  another  drop  in,  and  repeat 
the  shaking ;  so  go  on  till  six  or  eight  drops  are 
added,  which  is  about  enough.  Shake  up  the  bottle 
of  "  Glaze  in  alcohol,"  and  let  it  rest  about  two 
minutes  for  the  coarser  particles  to  suhgide.  X^fn 
carefully  add  some  of  the  upper  imrt  of  the  miztnra 
to  the  diluted  collodion — enough  to  make  it  rather 
opaque  and  milky-looking  will  do.  This  is  thf>  phize 
r^idy  for  use ;  it  must  be  well  shaken  up  each  time 
it  io  uaed. 

When  the  enamel  is  quite  cold  balanoa  it  on  the 
top  of  one  finger  if  small,  or  near  the  edge  of  a  piece  of 
flat  wood  if  large,  and  pour  the  glaze  mixture  over 
it;  then  immediately  tilt  the  enamel  up  to  the  vertical 
position,  htting  the  glaze  run  off  on  to  soft  tlutting- 
paptr,  rocking  the  tablet  in  the  meantime  to  p?  event 
the  formation  of  lines.  When  the  collodion  is  net, 
place  the  tablet  in  a  muffle  on  a  piece  of  fire  clay ,  and 
gradually  introduce  it  to  the  full  heat ;  keep  a  careful 
watch  now  to  see  that  the  burning  doss  not  proceed 
too  far.  The  glaze  should  only  just  melt ;  as  coon 
as  this  is  the  case,  which  will  be  seen  by  looking  at 
the  reflection  of  the  bent  wire  hfld  just  above  the 
tablet,  pull  the  enamel  out,  and  when  a  little  cool 
remove  to  a  block  of  wood  to  iret  cold  again. 

Tbe  imaga  is  now  indelibly  fixed,  and  it  may  be 
treated  roughly  with  impunity.  The  picti  r«  is  rot» 
however,  at  its  full  beauty  a^  yet,  as,  if  all  tbe  hatbs, 
&c.,  bHVO  been  in  good  order,  one  glax'ng  will  not 
he  Rufficient.  The  whites  will  be  glazoi,  or  have  a 
polished  appearance,  but  the  darks  will  bu  still  of  a 
roatt  purface,  and  not  tran.^parent  in  effect  ns  tb^y 
should  be.  This  is  overcome  by  repeated  glazi*  g-<. 
Noenarod  is  perf»>ct  that  has  not  been  ^lozed  at 
leant  five  tines.  The  number  of  nf  parate  harnings 
(«ay,  five  or  six),  as  here  recommended,  (rive  a  totally 
different  effect  to  what  would  bo  obtained  by  on« 
great  bum  with  the  glnze  applied  thicker.  Tho<<e 
who  wifh  to  save  them^iolves  trouble  will  work  in 
this  way,  but  any  one  who  wants  to  get  the  bcitt 
results  will  not  mind  the  trouble  of  five  cr  six,  or 
even  a  dozen  glazes. 

When  the  glazing  comes  nearly  to  an  end  there 
will  be  found  some  little  points  where  improvement 
is  needed  in  the  way  of  retouching.  This  point  i^ 
very  easily  gaired.  Collect  all  the  trimmings  of 
films  after  they  haro  benn  through  the  toning  and 
ammonia  bath<«,  and  all  waste  or  torn  films  as 
well :  plane  them  a  few  moments  in  the  muffle  on  a 
piocr  of  fire-clay — they  will  instantly  burn,  and  th** 
a»h  iH  to  be  carefully  collected,  and  kept  in  a  small 
bottle.  A  little  of  this  may  be  placnd  ont  on  a 
palette,  with  a  minute  atom  of  the  glaz'^  powder,  and 
one  drop  of  Rom**  essential  oil,  and  then  well  mSbed 
down  with  a  muller.  The  paint  so  obtaii  ed  may  be 
used  with  fine  brushes  dipped  in  turpetitiro,  aud, 
the  work  being  burnt  into  the  enamtl,  wi'l  tike 
the  same  colour  a'jd  surface  as  the  rest  of  the 
picture. 

Ceramic  colours  may  bo  applied  to  cramels,  ar.d 
burnt  in  with  eonr^idf-rable  snccfss,  hut  I  buvo 
foutd  much  difficulty  hitherto  in  getting  the  led 
Fhude9  wanted  aVout  the  lips  and  cheek:*  riirht.  I 
have  used  the  colouri*  made  hy  Lacroiz,  of  Paris. 

When  an  enamel  has  failed  it  may  \ie  put  ou  one 
pide,  and  when  th(  ro.  is  a  sufilcieut  of  thom  the 
imnges  may  be  dissolved  off  with  fluoric  arid, 
applied  with  a  rag  at  the  end  of  *a  stick,  and  th«  n, 
ni't.r  wa<-bing,  the  tablet  m'ly  be  fired  in  the  muffle 
till  it  melts  to  a  good  bright  surfaco-  If  this  tm 
carefully  done  the  tablet  ko  i  enewed  will  be  as  pood 
a^  a  new  cnr..  In  this  firing  after  cl'-aning  tbe  imase 
will  often  appear  again  when  in  tbe  h^at.  If  tbi^ 
be  the  ca'C  the  heat  »>hould  be  cor  tlnucd  till  a  full 
plize  has  been  o^<tiiined,  when  the  tabUt,  after 
cooing,  may  bo  again  treated  with  the  acid,  and 
ogain  filed. 

When  the  Fucccssful  enamel  'u  fini^ho'l  up  to  the 
la<t  heatiiig  the  name  and  address  of  the  urtist  and 
other  matter  may  be  written  on  the  back  with  a  fine 
bruf-h  dipped  in  tho  same  paint  as  u-ed  for  retounh- 
ing,  but  a  little  more  thinned  with  turp(ntir.e.  As, 
however,  the  enamel  is  to  last  for  tl.ouKands  of  years 
—  or,  at  any  rate,  hundreds — and,  as  tho  name  and 
position  of  the  person  photographed  will,  probably, 
bo  of  more  interest  in  a  hundred  years'  time  than 
tho  knowledge  of  the  name  and  addrc>)s  of  tbe  photo- 
grapher who  produced  the  work,  I  generally  print 
'  on  the  back  in  small  lettering  the  name  and  other 
particulars  of  the  person  whose  portrait  is  repre- 

1     *  Bt  Nblsov  K.  Ghekbill,  in  Phofoyrap'iic  Xrirs. 
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■rated  outheo1)TarM.  ThiiTemftrk.boweTer,  applits 
nore  to  perioiii  of  great  looiBi  diitinctiaii  tlun  to 
•TiiiDary  ptorle. 

I  fa»TB  i,o>  RODS  OTOT  thB  whals  pTOoeu  of  making 
oeiamio  emmeJi  u  I  am  naw  doii^g  them,  witn,  in 
my  owb  praotjofl,  unTAniug  auocvhi.  I  have,  ba  I 
■aid  at  Iha  brglnnmit,  tned  Chonund^irf  eipi 


tram  tbe  proccea  Kiren  aborv  hai  andcd  in 
dateiioration  ot  Ihs  work  aa  to  liad  lo  iti  abandon- 
msnt.  11  ths  failuiH  I  bars  enaoantcred  and  found 
•at  tfa«oaiue  otHere  dstailedin  fnll,  tliBj  mmldfill 
Hht  Seal  for  ■  montb. 

I  irill,  howflrer,  coDdenM  into  a  pangnpb  the 
■sun  oanan  of  fiilnn,  wbicb  aboald,  boircTer,  neier 
be  met  with  by  any  one  wbo  will  follow  m;  ipstrao- 
tJona  aoenratelf . 

Failnrea  in  enamele  are  of  fonr  diatiiet  elauei, 
which  m* J  be  tbm  sDamerated : — Clan  I.  Failarfa 
»  devalopmant.  Clan  11.  Fiiluw  is  tlie  dimtioD 
of  irettiDK  poor  aiaty  blniah  oolonn,  wbich  elaia  all 
at  once  whto  pat  in  lbs  mnfSe.  Claaa  III.  f^ilam 
in  the  dirretion  of  aiceiiiTe  blaokneaa  joat  the  oppo- 
■He  to  tbe  laet.  And  olaaa  lY.  FaUnrM  in  tbe 
glailns  operation  itielf. 

Witb  regard  to  tba  fint.r>la<B  of  ftSart,  I  wonid 
iDggeat  tbat  it  it  trnperaciTe  tbat  tba  dsrelopmant 
prooeed  aloitlr — tbia  aaemB  to  me  Ihe  only  oondition 
of  BDCcesi.  Tbe  photographer'a  knowledge  of  hi* 
faoainaf*  will  enable  Mm  ao  tomanase  the  light,  Itna, 
•xpoanre,  *o,,  of  tbe  film  ai  to  ■Mora  tbie  naoeiaary 
oonditioa  I  do  not  tbink  tbe  developer  I  bare  jriTao 
ii  by  asyneana  tbe  onlj  one  that  irill  do,  tbongb, 
Bi  in  my  baadi  it  aueceedi  tbe  beat,  I  nerar  dm  anj 


The  third  olasa  ariaea  from  there  b^s  too  mneh 
iridiDm,  or  too  moeh  in  proportion.  Both  th»a 
nay  be  anuded  by  a  etriot  adhareDoe  to  the  form^a 
I  have  BiTen. 

The  ff>>-'h  claaa  of  failaTo,  tbe  only  mu  to  be  really 
feared ,  li  Cin  moat  diSonlt  to  deal  with.  It  ia  mnah 
■■ore  oifflou't  to  deiaribe  tban  to  ahow.  I  might 
.J  AHemoi  Ward,  "  If  any  of  yonr  readera 
laln  New  Zealand,"!  will  giretbem 


Nererthelau,  it  IMma  to  na  that  tboat  who  regard  i 
the  miDrotame  aa  a  pont  aniiorum,  damaiing  to  | 
trae  aoiesce^  and  only  farthering  Buperfieu£ty  and 
■o-oalled  aeientifio  dilettanliam,  take  a  onesided  ' 
(nd  preindieed  Tiaw  of  tbo  matter- 
It  ia  not  tba  object  of  tbeas  linaa  to  gira  a  reriflw 
•nd  critical  diioniaioa  of  all  known  miorotODee. 
Tbe  writer  ot  tbeae  linea  haa  not  had  occaaton  to 
learn,  from  praotioal  eTp«rieDoe,  their  adTaotagea 
ar  dsfeeta,  aad  he  doea  not  oonaider  bimaelf  oom- 
patent,  witbont  anflb  eEperiance,  to  paia  jndgment 
opon  them.  Bat  baring  used  tbe  inatruaient  de- 
icribed  below  exelaaively  for  miking  plant  prepara- 
tioaa,  be  may  be  permitted  to  eipreaa  in  a  few  worda  , 
lii*  opinion  in  rrgard  to  tbe  demanda  required  of ' 

eibanatiTe  account  of  a  microtome  which  he  hai 
already  naad  for  a  namber  of  yean  with  good  raaolta, 
tod  make  known  ita  adiantaaea. 


avement,  by  makiag  ito 


nil  ooma  to 
informi 


The  chief  thini 


nil/)/,  tberttore 


hurnt  in  Ike  jiieturt  vrill  rub 

abadlT-laidRlaie  willbeita  . 

removed.  After  the  Gratglaie  ia  burnt  tiieenamel  if 
aafe,  and  any  further  error  in  the  matter  of  poariog 
on  the  g1aia,  Ac.,  can  be  rectified  by  aimply  waah- 
ingitoff  ^tain  under  tbe  tap.  Than,  again,  Ibira 
i*  a  poeaibitity  tbat  whea  too  mush  glaia  ii  ni«d  the 
anamd  will  epotl  bj  wbat  I  ha*e,  till  recently, 
looked  at  ai  "  tnuning  out,"  but  wbioh  I  bava  tinoe 
fODodontto  be  aimply  a  ainkiDg  in  of  tbe  image. 
tShobnt  remadiea  for  all  errors  in  glaiing  are  to  oae 
plenty  ot  alcohol  in  tba  ooliodion  and  plenty  of 
water,  and  at  tbe  aame  time,  the  amalleat  workable 
qnantity  of  glaia,  makiog  more  buma  of  it,  bnt 
doing  leaa  work  at  eaoh  born. 

In  oonelndiBg  tfaii  paper  I  wiah  diitinotly  to  dia- 
dem haTing  uda  any  invention  or  diaaorery  ocn- 
neoted  with  tbe  enamel  proeeat.  I  obtwned  my  in- 
fwinatioii  in  tbe  firat  ioatanoe,  aa  atated,  from  Mr. 
WalMHi,  of  Hull,  and  bia  prooeai  has  boon  the  anb- 
ttaatial  baaia  of  all  1  haTo  done  irith  entuneb. 


AIVET'S  inCROTOUE  AHD  ITS  USE. 
By  Dk.  JoBAHKBa  GsBin^AitD.* 

SJSCE  man  haa  been  engaged  in  mioroacopieal 
obterTations,  he  has  endeaTOuied  to  oontriTe 
outting  ingtrumenta  anited  to  the  preparation  of 
mioroeoapioal  objeeti,  and  therefore  it  ia  long  ainee 
ha  Brat  oontrired  apparatni  bj  meani  of  wbi^  rery 
thin  bnt  uniform  eeotiooa  of  tbe  objeot  to  be  ob- 
aerred  can  be  made. 

By  meaue  of  the  aimple  knife,  and  the  different 
eonatructioDa  of  the  double  knife,  it  waa  only  poaaible 
to  obtun  very  Ihia  uniform  cuts  of  oomparatiTely 
■mall  area.  Aa  attempt  waa  thtrarore  made  to 
•ontrive  iuatramentt,  wbicb,  by  meant  of  suitable 
meclianiem,  would  give  greater  Srmneia  to  the  knife, 
Bod  Kcnre  a  more  ncifarm  section.  Such  inatru- 
menta  an  known  aa  microtomea  or  aectioo-CDttera, 
That  the  eRdeaTOnrs  to  oonatract  a  miorolome  ore 
already  ot  aneient  date  it  a  well-known  fact.  One 
of  the  oldest  iitstrumenta  of  thia  kind  appears  to  be 
that  in  tbe  Utrecht  physicit  cabinet.  Since  tbat 
tiau  a  great  many  different  miorotomea  hare  been 
•onatmolcd,  which  have  more  or  lese  completely 
latisEed  the  demanda  made  upon  them.  The  objeo- 
tion,  howerer,  wbiah  baa  bton  made,  not  enUrely 
witbont  reaeon,  to  most  ot  these  instmmanta  ii 
Uiia,  that  althoogh  Tcry  complex,  tbeir  performance 
in  many  oue^  has  not  been  eqnal  to  the  rtqnire- 
n«ats  of  rigorOBS  ■cienoe,  and  eonaeqaontly  they 
baye  not  reoeiTed  Doeb  tavoor  from  ■pedaliats  in 


"fltauulated  by  tbe  Jmi 


The  amiarant  improvement,  by  m 
ioitead  of  wood,  which  probably  w 
Ley^er,  in  Leipiig.  girai  it  greater  pi 
While  it  cannot  be  deniod  tbat  tbe  material 
better  Bailed  for  euob  preciaion,  it  should 
ovorlooked  tbat  thFreby  eomea  a  greater  cln 
in  manaKlutr  tbe  koife,  which  ia  shown  im 
by  comparative  work  with  a  wooden  and  i 
microtome.  One  (rrs  greatly  if  he  helievea  I 
akill  of  1b«  cutter  haa  little  or  do  regard 
managameat  of  tbe  knife-  P.  Sohiefferde 
also  at  tbe  opinion  that  the  eliding  of  tbe  I 

tageons  and  jadicious  tban  the  oomplett 
pendence  of  the  inatmment  from  the  tndiridi 
of  tba  optrator.  If,  then,  inth  Biret'a  mici 
tbe  movement  is  not  by  the  free  hand,  but  bj 
of  alidea,  it  appeara  that  the  woiklng  of  the 
'  lilt  wooden  machine  ia  more  aalietactory  th 
the  ana  at  braea.  Horeoier,  an  initrui 
__B  latter  kind  ia  mnoh  more  noetly  tban  a 
one,  and  from  this  fact  alone  ita  ose  will  1 
lesa  general. 

A  eircumitanoe  which  in  parlicnlar  effe 
maohina  is  tha  poai^n  and  taetaniiig  of  th. 
Id  Leyier'a  inctrument  tba  piisition  and  fi 
of  the  knite  apprar  to  be  asms  as  in  thsRire 
tome,  made  by  the  mechanic  Verick,  in  Pari 

Imitations  ot  the  Bivet  microtome  ba 
bean  made  in  Breelaa  after  the  deaign  of  Dr.  i 
wbicb  differ  in  many  pointa  from  tba  origii 
struction. 

As  tocb  an  instrument  lies  before  me,  wh 
Leyaer's,  is  entirely  of  metal,  and  as  I  hi 
Dccaiion  to  oompars  iti  performances  witb  1 
Bivat's  conatructioD,  I  give  here  a  detailed 
tion  ot  my  instrument,  and  point  oot  where  i 
from  the  one  made  in  Breslau. 

The  niorotome,  as  originally  constnK 
Verick,  after  tbe  plan  of  Bivet,  oontists,  bes 
knife,  of  three  pieces — namely,  a  woode 
(Fig.  2)  16  centimetres  long.  6  centlmetri 
and  6  centimetres  broad.  On  either  aide 
block  there  ia  a  wedge-shaped  groove,  B  ai 
that  the  breadth  ot  the  upper  midiUa  porl 
only  meaaurea  13  millimelres.  The  groovt 
tha  left  aide  (when  the  instrumi   '  ' 

„jtb»nd  groov 

honiontal  pUne. 
tbe  left,  there  is  to  b 


on  the  middle  portioi .....    .  . 

parallel  with  the  wedge-abaped 
--■— -  long,  divided  into  millim* 


ronnui^  pi 


Each  divisiDn  oormponds  to  an  elevation 
millimetro. 

Both  the  wedge-shaped  cuts  run  parallel 
tdda,  BO  thai  tbe  upper  middle  portion  at  tl 
i*  ot  nniform  breadtb  from  front  to  back- 
wedge-alMped  groore  lying  in  Iba  inclined  p 
aaonrately  fitted  wooden  block,  F,  can  ba  moi 
and  forth,  npon  which  is  a  olip,  H,  proTid«< 
spiral  spring,  Q,  in  order  to  confine  the  objt 
out  directly,  if  it  ba  large  enouKh.  If  the  < 
too  imall,  bowever,  to  be  held  by  tha  cli 
alamped  between  two  little  piecee  ot  elder 
preferably  with  plants  imbedded  in  etearins. 

Fig-  3  shows  the  olip  with  the  object  hi 
■eeu  from  above.  In  tha  wedge-abaped 
lying  hcrjionta],  is  another  wooden  wedge 
to  and  fro,  which  projects  above  the  middle 
the  block  about  the  thickness  of  the  baci 
knife.  In  the  nppar  part  of  this  there  ia  i 
into  which  the  itrong  handle  ot  the  knife  i 
pretaed,  and  whichis  made  witb  greatest  care 
the  knife  may  maintuiD  the  most  advaotagec 


.nfor 


Itce 


regards  the  features  eesential  to  a  good  mioro- 

,  I  agree  in  tha  main  with    the  views  of    P. 

Scbiefferdecker.     In  how  far  tbe  inatrnment  deviaed 
by  him  comepoDda  with  these  I  cannot  judge,  for 

to  work  with  it.  The  moat  important  feBtnre  of  > 
)tome  appeara  to  me  to  be  the  simplicity  ot  iti 
ruction  and  at  tbe  same  time  its  chsBpneas. 
and  in  theee  respects  an  initnimcat  need  by  me  tor 
years,  and  in  no  wise  new,  but,  as  it  afpcars  to  me, 
BKain  and  B«sin  mistaken  tor  another,  and  with  io- 
juatice  defamed,  may  stand  at  the  head.  It  has  not 
profited,  in  my  opinion,  by  any  of  the  euppoaed  im- 
provementa  which  have  been  attempted  upon  it.  I 
rater  to  the  microtome,  made  ot  wood,  deviaed  in 
the  year  1868  by  my  friend  Rivet,  of  Paris.  The 
□omber  of  sectiona  I  bnve  made  with  it  linoe  it  has 
been  in  my  possssaion,  and  ot  which  not  a  amall 
portion  have  coma  into  the  handa  of  expert  apecialists, 
amounla  now  to  thouaands,  and  this  circumstance 
suMoes  to  ahow  that  tbe  atatemeutot  Hcrr  Alexander 
Brandt,  that,  in  Leuoord'a  loological  laboratory, 
wood  had  proved  to  be  a  poor  material  tor  ench  an 
iuatmment,  is  tanfonnded.  It  is  certainly  neoeaaary 
that  the  wood  be  aelected  to  anit  the  inatrnment, 
bet  it  thia  is  done  the  microtome  always  retaina  ila 
original  yalne,  praanming  that  it  it  carsfally  pro- 


potitiau  ia  quite  imposaible. 

The  outting  is  now  a  very  simple  operatio 
phues  the  wedge  with  tbe  objeot  clamp,  lu 
to  the  thickness  of   tbe  preparation   wbii 


Aa  rsgarda  the  construction  of  the  knife  it 
blade  is  55  millimetna  long,  by  16  mi 
broad,  and  makee  an  angle  of  15  with  tbe 
which  ia  60  millimetres  long  by  IS  mil 
broad.  The  handle,  and  alto  tbe  back  of  t' 
have  tbe  same  tbickeeaa  of  5  millimetras.  1 
ia  very  deeply  hollowed  above,  bat  beneath 
flat,  and  both  sides  are  poHsbed-  lbs  vt 
ccnetruction  ot  the  knife  is,  at  I  know  f 
pcrieDce,  of  the  greatest  importance  to  ita  i 

In  the  use  of  this  instrument,  which,  I  a 
explicitly  remark,  is  only  suited  for  the  oi 
objects  not  too  bard,*  I  take  care  to  poi 
npon  tha  surface  of  tha  objeot  already  pre[ 
thia  pnrpoee,  and  alio  place  a  few  drops 
upon  the  concave  aide  of  the  knife.  By  tb 
tbe  sactiOD  is  prevented  from  adhering  to  t 
whereby  it  would  be  braken  er  torn.  '. 
knite-blada  must  be  of  the  utmoat  poasibl 

■  For  ontUng  faardsr  wooda.  ud  sneh  Itke  i 
make  Bse  ot  a  mlerotoua  of  entirely  dillenst  com 
OB  Wslker'a  prinoipla. 
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am  ii  k  conditio  (ins  qua  «dr,  hardly    ratained   in  poiilion  by  thflm ;  u  liks  nuiiiDeT  ttio    fonuad  thii  Mrth  by  tfas  flow  i^ragBtioii  ol  mU 
nuntiaD.    I  do  not  allow  thi   labour  t'l    board  may  be  appliad  to  thg  oopii,  C,  u  that  Ihn    natter,  loitTing  the   water  origin  noaocoBBted  for. 
f  rom  oarernllj  stroking  ths  bhide  npon  Qip.  I  four  bole*  in  ths  ona  iihall   aiaotlr  ninoido  witb  |  Bj  thii  new  diaooTerr,  it  aeemi  that  all  the  ei 
Dn  afbH- imrT  nil  or  oiiht  cnti  of  uft,  or  I  those  of  the  ether.     Wban    (o  applied    it    ii  only    '  ■  ■     '        - 

fBsult  objoets.    aeeefwrr  to  place  two  or  more  pioa,  auoh  aa  ebowu 
D  make  rathtr    at  I  in  the  enimTing,   in  the  hold,  and  the  hoatii 
will  be  ratuued  in  ib  potitiou  with  rdferaooe  to  th^ 
lin  of  barle;)  s   oope. 
'    '  -    -  -    '       Tbiogi  hsiog  lo  amuged,  we  are  prepared  far 
bntioeta.  Any  article  nboie  parte  are  >;mmetricalij 
dif  poied  about  «  centre  line  tend  there  are  botti  of    i 


(fsrthiM  or  fanr  eute  ot  more 
h  Ak  muMr  I  Hto  bHU  able 
ted  aniwratiou  with  this  inil 
fBBple,  tbroogh  ■  eereal  Irait  (0 
ntadioal  Mction  whiah  ihowed 


lofjonng  l«>Tea,  together  with  the  all 
■iiKiM  ■odjae.    Saeh  complete  leetioiu  are  obrioai 
Mt  Id  b«  nada  by  Uis  free  band. 
D[  BH  eonpira  mj  iuttnment  with  tba  Bresl 
tha  diflowim  are  to  beeeanataglam 

e  cmUt  material,  and  the  clamiiaFU 

t  lectiaui,  partienlarly  ia  tbe  toUotiing  points 


/,  for  it  i>  preiumed  tbat  half  a  puttsri 


Bj  thii 

tioni  for  produoing  tbs  water  ware  pteieul  nndtrthe 
latttr  eyitem.  The  light  and  heat  bad  not  pwie- 
traled  the  asbola  ;  there  waetherefore  inteaaeaold, 
>■  there  ii  now  in  the  air  abore  ni  and  at  tbe  im 
bottom.  A<  the  aolidg  of  the  nebula  ilowlj  eoa- 
dauaed  they  canaed  great  praeanre.  Am  Uie  Kaeei 
are  ainreaacd  now  in  water  from  tbe  earth,  ao  we 
that  thar  were  at  the  brginning.     la  the 


imp,  which  in  Bi*et  1  iiu 
inluj  on  the  wedge  of  t 


lot  January  9th,  1878.   I         ,         . ,    _ 

illon  of  CBrrjing  tteta  eiparimenta  further  in 
l;u3ui  ivH  huHu  II  iTuuiif  uuH.     ixv  luD  u»ii  putiornH    uruor  to  reduce  these  liquid  gaaea  to  tbe  solid  form." 
of  any  snob  articka  be  plaoed  apou  the  board,  B,    We  bare  then  a  nehnloua  maaa   Glliag  tbe  whole 
._  11.-1.  .1..  — ...  i:_.  J~i,n  upon  the  pattern  fall,    apace  now  occupied  by   Iho  atmoaphere,  tbe  water, 
"--    '----'      "        -nd   tbe   ao!id  earth.     Under  the  uniTcrsal  law  of 


I    that  dra 


a   board. 


incline  1  sngraiiag  ehowa  three  diSii 
I  patlema  to  placed,  a  bend,  1 
perhaps  a  rim  round  or  o*al  in  aeelion,  and  a  bace- 
iDg  bracket,  anffioient  to  fill  tbe  Saik,  and  all  to  bi< 
nouldad  at  the  aame  time.  The  halt  pattema 
baring  beta  filiced  aa    required,   they 


1 1  regard  decidedly  l- ,- 

^  am  mm  upon  a  Itcel  peg.  The  reason  for 
■aebtarmng  ia  sot  erident  to  me.  MoreoTcr.  tbi^ 
duv  ilaaif,  which  in  nyinatrumeut  simply  oloae? 
^  tM  attoDg  apiial  spring  profidad.  here  1*  worheil 
•ith  two  tarewa,  the  use  ot  which  appean  to  mt 

(■y  preblemBtio,  and  noneceaaariiy  oomplioate  thf  .  „      ..-      ..    .     _ —  „ 

uoantaa.  The  right  and  left  wadge-ehaped  odIh  '  into  halea  maja  a  abort  diatanoa  into  the  patWrna 
>a  not,  M  with  ma,  parallel,  but  diverge  toward'  Plaoa  tha  nowel.  B,  npon  the  board  with  iU  piua  in 
lUtraat.  ADjt>»>umedBd>aDtagein  this  tor  tb-  iha  holo],  and  damp  it  there :  ram  it  with  saod  auH 
(sttiBC  vpaara  tome  illusory.  Tbe  greatest  dafeobi  'urn  tbe  whole  oier  ;  lift  off  tbe  board  and  draw  tha 
4pcar  to  me,  howerer,  to  cliiig  to  the  knife  and  itn  jMtti^rDS,  Beplaoe  the  patterns  on  the  board  and  . 
"  '    ■     ■  "■'      blade  of    the  knife  ia     "Pplj  the  cope,  C,  to  it,  paaaing  at  loaat  two  pina 

.  of  Iba  back  ,  ihtoQEb  the  holps  to  hold  the  board  and 


the  hearieat  molecules  at  tba  masa  anb- 
ainoa  towards  their  ceatre — aa  these  maleoulci  con- 
deuied  they  produced  preasura.  Henee  we  haTe 
tha  mult  in  our  ^oa-i-golid  earth,  the  water  reating 
on  it,  and  the  ur  cBTeloping  the  whole,  theenttra 
system  resnltiuK  naturally  trou  the  neboloos  maia, 
"--  sunlight  and  beat  ridoeins  or  refining  tha  atmo- 
preaent   condition   by   oaoie*  wdl 


_. i4  millimalm,  the  leosth  12  centi . 

Ikebi^th  IStnillimatrea.  The  reason  For  tbe  lon^- 
Inite  I.  do  not  comprehend,  since  in  oatting  only 
yt  of  tlM  edge  can  be  wed.  The  blade  is  oaly 
dfbtly  MDOBTe.  The  handle  of  the  knife,  whioh  » 
n  BiUaiatna   Ions.  13  millimatrea   broad,  and  4 

Mnwfnmiilicd  with  a  erDCiform  plate,  and  banoe 
Ismail  flrmoeaa  and  immobility — features  which, 
muJiug  to  my  eipericnoa,  are  indiapenaable. 
ntM  (pe^il  Mmaa  hare  rendered  it  impoasible  fot 
M  lo  cbttia  naatnl  taetions  from  tbe  Inilrammt 
atkn*  modited.  Careful  oompariiOD  showa  india. 
falaUy  that  tha  Biret  misroteme,  in  its  original 
liajile  form,  ia  capable  of  moat  excellent  pcrfor* 
moet,  aod  that  the  modiBcationB  nndirtaktn 
4e>  ft,  without  incretaing  il>  naefnlncas — indeed 
itattSag  (torn  it— haie  made  it  cunndecahly  more 

It  I  hare  wmittad  myself  abore  to  draw  atten. 
tin  to  the  ■dTantagea  at  an  already  celebrated  little 
iMtnuBlnl  in  ita  aimplieity,  this  it  becanae  I  foresee 
inat  Maalta  for  tbe  extension  ot  microsoopiral 
ttaattatioDB  from  ita  mora  extended  introdnetion. 
taibaMBao  ita  BDdrrralaatiOB  appeared  tomatmlr 
MtnOeintlT  jnaUGed.  It  is  greatly  la  be  desired 
lilt  a  akilfiif  meohauie  should  prepare  tueb  inalrn^ 
Mia,  BBd  it  ie  bardly  to  be  donbted  that  ha  would 
U  a  good  market  lor  them.  My  judgment  ot  thn 
Jatrsmaait  ia  from  almost  daily  oae  of  it  for  about 
ta  Jton,  and  I  am  in  a  position  to  oall  npon  a 
pmt  aanbar  of  aoieutifio  men,  in  wboea  kanda  are 
ttba  fosnd  praparatiana  made  with  it,  to  teatify  to 
ill  paitflvmBoaa. 


HXnrOlIT  IN  PAIIDEH  WOSE.- 
is  otion  a  aonioa  ot  oonsiderabla  dissatistaetion 

'a  cheap  easting 


TTiaot 


rectilation  and  the  adm 

ifae  prosess  as  before  directed  for  tbe  nowet.  The 
cope  asdnowFJ,  when  placed  together,  will  now  toro 
>  pertcot  mould. 


JL-M 
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THE  lECHirOLOaY  OF  PAPER- 
KAKIUG.-IX.* 
The  ChemiaalsnaadlD  the  Paper-mill;  tttelr 
nature,  Boonomiaal  tTae,  and  Hotboda  ot 
Valuation,  tba  BaooTsry  and  Be-nae  of 
Sodaaa  an  Soonomloal  '^ooesa,  and  In  Ita 
Sanitary  Bearings.  The  Diapoaal  of  "Waah. 
ing  and  Maohlne  Watera,  to  aa  to  Ulnlmlao 
the  Pollution  of  Straams. 

ALHOSr  aa  important  ai  the  introductian  ot 
maebinery  bai  been  the  applieatiaa  of 
chemioals  in  the  macufaotuie  ot  papor.  We  hare 
slreidy  saan  what  important  parts  soda,  cbloiine, 
ind  alumina  play  in  the  Tarious  stages  of  the  pro- 
Msa,  and  now  it  tiUi  to  ua  to  oonaidsr  ths  natnre 
df  tbe  commeroial  chemicals  coutuning  these  aoUre 
sgenta.  First  in  point  ot  time,  if  not  also  in  im- 
portance, webare  cauatioeoda.  Thisaabatwioa  oen- 
lists  eaaentially  of  the  metal  sodium  combined  witb 
uygen  and  hydrogen.  When  sodium  is  bnrued  in 
eiygen  gaa,  two  eqniTaleuta  ot  the  metal  oomlnna 
with  ona  ot  the  gae,  and  sodium  oxide  (If^O)  it  the 
resnlt.  This  anbttauce  has  a  powerfnl  affinity  for 
water,  with  whioh  it  cooabinca,  forming  eodinm 
hydrate  (NsHO).  The  reaction  may  be  aymbolisad 
thus  :-Ifa,0  +  H^  >- 2  NaHO.  This  agent,  ooo- 
ith  Tarying  proportions  ot  soda  atti 
rta  aa  "caustic,"  or 
mpliea,  it  ia   highly 


B  the  arte  aa  " 


t  seda.    Aa  Its  n 

:,  or  burning  in  i  _.    .__, 

ileliqnesoent  that,  if  left  exposed  in  the  vr  far 
name  little  time,  it  will  become  liquefied  by  tbe 
water  it  alMorbe.  For  all  substances  ot  as  acdd 
nature  oauatie  aoda  has  a  atroug  aSnity,  and  it  is 
iu  virtue  of  this  property  that  it  ii  >o  eminently 
<^aryiceable  in  the  tieatment  of  raw  fibre-yielding 
vegetable  snbttancea.  WhsQ  exposed  ta  iae  air  it 
^ooly  absorbs  moisture,  as  already  stated,  but  also 


ndC.    A  ia  a  plan  ot  the  flask  1 


andCai 


gigged,  are  good  for  any  Dumber  ot  pinoes,  and  all 

the  mt  goes  easily.     It  is  immaterial  whether  close 

(jr  snap  flasks  are  Dsed :  tbs  arrangement  holds  good 

fjr  all  machine  framing  whioh  ia  eymmetrical,  such 

ns  brackets,  benda,    elbows,  tees,   straight  pipes, 

wheels  irith  an  eren  unmber  ot  straight  arms  or 

without  any,  *i!.     We  may  even  go  a  step  farther, 

rir  if  tlie  piece  is  in  itt  maia  parts  symmetrical,  but 

baa  upon  one  side  a  hub  or  branch  of  some  sort  not 

tbe  thing    rsquired    npon    the    other,  then  it  aneb   hubs   or 

of  it.     Ii  'irao'^liesareattschtd  byeaailyfitdog  pegs  they  may 

amplu  ot  ■  '*  'ft*'"*^  when  ramming  the  nowcl  aud  removed 

intion  tha     "''™  """'"B  ""e  cope,  or  vice  vartl, 

bean  uat-        Ualika  the  makeshifts  for  eoonomy'a  sake  alluded 

the  arrangement  here  recommended  throws  no        ^„„  >m^,-.i,.  v~'  -'■ 

iply  the    iiig  economy  of  the  modem  paper-mill  is  now  irell 

,      .         .    L      ,.     ,     ,      .  -I""""-'  »nderjtood.     I  have  already  adverted  to  ita  action 

four   pina  have  to  be  altsched,  why  may  they  not      „as«,  oils,  gluten,  rasin,  and  ailiea,  aa  well  as  upon 

placed  ina  certain  po.ition?    So  that  it   only  ,  ^gn^i^^  i„^,  ^^  need  only  further  remark  that 

"     rhile  the  agent  is  iudigpensable  it  is  alto  aipenaiva 


costly  paHam.     Hasy  ahjfta  ore  made 
■md  ttai*  cxpODM  and  the  attendant  delay  ;  tor  in- 
Am*,  if  a  oaatiM;  breaks,  the  pieces  are  somatimo 
twpaiaiily  luited  and  made  to  rerre  as  a  pattern, 
WuKiiija   what  is  tormed  a  shslston  pattam  ii 
^  to  th«  mooldai^a  mere  ontlins  of  the  thi 
Wnd;  or,  psthapa, 
baat  with  to  enteric 
tt«B  slnfta  and  contri 

twetiaa  to  show  that  a  want  is  Felt  for  obeai 

kna,  eapedally  wbso   only   a  tew   oaslinga   am ,     -.     ,  .  „.. 

K^^rUtiMBnw,  tbshdors,  oall  the  rSader'a     -''ra  Uboornpon  the  moulder.     There 
tttaolian  to  a  oMirivaooa  which  may  satisfy  that  '  ?|(?°"  of » f™  Bssks-and  let  1 
••at  to  a  eertain  Utuilad  extent. 

Lat  tha  iron  or  braas  tonuder  nts  one  or  mora 
lufcs  of  Iba  kind  shown  in  the  engi 


if  soda  being  tbe  ri  .  .. 
IDS  exaat  composiiiou  of  this  sntiatanoe  in  the 
Lmbydroas  ooudition  is  Na^COt.  Wtieu  thia  is 
formed  from  eodium  hydrate,  a  molecule  ot  mter  ia 
iniolfed  in  the  reaction,  thus  :—2  NaQO  -h  COi  - 
NajCOi  -I-  H]0.  Soda  ash  and  soda  eryttali  oon- 
i-iat  eaaeotialJy  of  carbonate  ot  soda,  tha  farmer  being 
uahydroua,  and  the  latter  combined  with  aeran 
L^quiraleuli  of  water  ot  crystallisation.  Tha  aoda  ro> 
covered  by  indneration  from  the  waita  aoda  leyt  ia 
also  a  carbonate — indeed  a  crude  aoda  ash  often  quito 
us  rich  in  available  aoda  aa  ordinary  oommwoiBi 
ash.  The  impuritiea  are,  hawaver,  gaaaially  of  ■ 
more  obieoUonable  nature. 

iportant  part  which  eanstio  soda  plays  in 


inl  ,  -' 


uld  have 


-y  fissk  0 
holes  in  the  same  pitae,  so 
necessary  tha  same   board. 
.peraUve  tj  proceed  to  this 


THE  NEBULAR  HYPOTHESIS. 


iMelW.     lUa    flask    doe*  not    differ  from    tbst 

MinBrilj.  used  except  in  one  partieular — namely, 

tte  eentm  of  tbe  pins,  F,  in  tbe  uowel,  B,  and  the 

fliua  of  the  bolee  in  Uie  cope,  C,  must  be  equi- 

Mut  from  the  centra  linoa,  E  P  and  Q  H.    Let  a  „,  .    „      ,  „  „  _ 

■bODgbOMdha  made  similar  to  that  abown  at  D  in  TNtheMarob  number  of  Snence-OMsip,  Ur.  H.  P, 

tie  entnTing,  batteoel  on    one    aide    to    keep  it  J-    Me'et,  speaking  ot  the  reeent  experiments  in 

■b^lit,  tlse  other  side  being  planed  true  and  free  •^^   liqoefaotion   of  tbe  gases,  says  :— It  has  bean 

tnm  enm  or  twist.     Let  fonr  iron  lugi,  with  holes  disoovered  by  M,  Cailletot  and  M.  Esool  Pictet  that 

iith^Bimilartothasenanally  acrewed  totheoope  our  air  oan  produoe  waltr  ;  they  have  alec  oonverted 

tot  ot  t  aommOD  flask,  be  fixed  in  like  manner  to  ctygen  and  nitrc^eu  into  liquids,  and  have  produced 

tlHk«ud,ud  let  tbe  centres  of  tbe  holes  be  at  equal  uvaponry  cloud  from  hydrogen  under  great  pres- 

fc4aMBR««itIwoentreIiBes,BFandQE, making  ture  and  eiceaaive  cold.     Under  tha  nebular  hypo- 

Aaa*  ikimiem  the  same  aa  those  adopted  for  the  !  tlisais  of  Laplace  the  origin  of  water  is  nowhere    ..__,^g,  „.,„  „j...„„  _.„ 

(«*■  JIti*  »owaTidajittbatlhe_boari,  D.ma^be  !  ^^*it.[.'f5?^^„f^''°'*^  '"'j    *^'L^"f '"'' '^  f  j    L«ing  the  pnreat^rm  in  whic 


ig  to  about  10  per  oenb  ot  tbe  value 
tie  product — and  this  being  so,  it  is  important  that 
ibahonld  be  used  in  the  most  eeouomioal  manner, 
consiatent  with  effective  work.  That  then  ia  in  this 
rispaot  room  for  improvement  ia  very  many  mills, 
there  oan  be  no  doubt.  I  have  aeon  much  aooom- 
plisbed  where  tbe  txHling  arrangements  hod  been 
previonaly  considered  perfect.  It  ia  sometimes  found 


A^Kbta 


.  irohaee  soda  ash  instead  of  eanstio 
oda,  dissolving  it,  cansticiting  tlie  solution  with 
jiiek  lime.  When  the  waste  lime  sludge  oan  be 
oadily  got  rid  ot,  it  is  posaibls  to  make  a  proSt  ot 
liis  ;  but  at  moat  mills  it  ia  a  aerious  matter  to  get 
id  of  the  sludge,  aa  wall  as  tbe  other  tefosa 
lattors  whioh  so  rapidly  aooamalate.  For  siie- 
:akiiig,  soda  crystals  are  no  doubt  very  snitabh^ 
.i__  .L . • —  - — I!. I.  _.,_  j,pi„  purchased 
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own  diraottoDi  liomtrer,  I  s 

coiuJIt  good  tiie  ata  be  n*de  with  aodk  uh,  pro-  '■ 
Tided  oni;  it  be  qnite  free  from  oatoor  and  meohwi- 
otl  inpnriti^e,  and  it  ■houl'l  not  be  difficult  to  i 
treare  m  mpplj  meeting  theie  condit'ons.  Tbe  I 
reanit  of  tbe  nie  ■(  oah  u  agsioit  crjitKli  ie  > 
mmg  In  tbe  siiins  cbarges. 

Every  pAper-makflr  §tu>iild  know  tbe  etrenglb  of 
the  cbemiob  be  ii  B'intr,  Mid  that  not  so  mDob  t« 
Fklifr?  tbemarlf  ■>  to  the  ohumet«r  of  tbe  inndi 
wbieb  hia  mrrebaott  an  aendiDg  to  him— though 
tlua  lA  not  unioiportuit — but  what  ji  of  more  cod- 
qnenoe,  ibst  ha  m>;  be  enabled  to  regnlata  tbeir 
nie  in  the  mill  lo  as  to  enanra  nnifDrm  and  «ati>- 
faclo'7  leiolla.  The  dtterminitiOD  of  the  Bod»  in 
CMietio,  and  in  theTirioiii  carbonated  eompounda, 
ia  one  of  the  (implmt  of  rniElytiod  prooceaea.  It 
wenld  be  a  miatake,  bawerrr,  to  anppoie  that  area 
th'iiimple  opantion  can  be  done  auDOnafnllT  and 
BOcnntelT  withont  fome  maniiinlRtory  akill,  knd 
aiiitable  and  aconrale  weifiliti  and  mFHinrea.  Firat 
of  all  we  moat  prepare  a  atandatd  solution  of 
anlpbnrio  acid  of  luob  a  alnnRth  that  the  oontenta 
of  racb  diTi^ion  of  tbe  barette  intended  to  ^e  need 
«iU  eqnal  one  gn'm  of  real  soda.  Sf  operating 
npon  1(iO  graina  of  the  aampla  to  be  tiatcd  witb  snch 
a  aolntion,  the  diiiaiona  oonsamed  will  giie  the  per- 
eenlage  of  aoda  direct.  There  is  somo  tnmble  oon- 
neoted  with  tbe  preparatioQ  of  ■  aolution  of  tbit 
desoriptinn,  and,  unieaa  the  mill  ataff  inclnflfs  a 
trained  obemiat,  it  ia  better  to  aaeare  a  snppl;  of 
■oenntelj  adjaated  standard  arid  from  a  pro-  i 
feaaional  chemist.  Protsaiional  jealouaj  need  not 
ring  thi..  aa' 

if  tbe  practical  i 

In  addition  to  the  Ftandard  acid,  a  aolntion  of  . 
titmna  mnat  be  at  band,  and  in  soma  easea  it  will 
be  fonnd  adnntafceoua  (o  hsTO  a  snpplj  of  litnini- 
paprn  as  welt.  With  tbeie  ierU  prepared,  thi- 
appliancFS  required  for  tbe  actoal  operation  an.  , 
tew  and  ain^ple.  A  balance  and  weighta,  the  formei 
capable  of  tnrning  with  one-tenth  of  a  grain  ;  a. 
bnrtttaandftaDd— thehnretlegradnatedtoindioatr  , 
qnarter  per  ccntn.  will  he  enffloiant— a  larpa  , 
Mrcelain  baain,  with  a  snitable  tripod  atend,  and  i 
Bansen  bnmer,  and  a  few  (tlaas  atiiring  roda.  Boil- 
ing witir,  from  a  clean  kettle,  will  be  qnile  anitablp 
for  dis'Oliirg  the  sample.  Tba  prooeia  may  b.^ ' 
oondncted  aa  followa  ;— The  aample,  which  uaat,  of 
Bonrae,  ^e  a  fair  repreientntion  of  the  drum  or  caak 
from  which  it  ia  drawn,  ahonld,  in  the  caae  of 
easatic  acda,  be  qnickly  croahed  into  amall  frag- 
msnta  and  retnmFd  to  the  atoppercd  bottle  in  whicli 
it  was  collecttd-  Tbtre  is  no  need  for  grinding  nji  I 
tbe  aample,  for,  if  time  ia  oeeapied  doing  thii, 
moistare  will  be  abaorbed  and  the  results  ritiattd. 
The  contents  of  each  dmm  are  nanally  prett; 
uniform,  and  tbe  crnshing  recommended  wiU  giT.n 
the  operator  a  sample  qaite  fit  to  work  npon. 
Samples  of  roda  aih  and  aoda  otyatala  will,  of 
conrae,  be  fairly  representative  of  the  cat ks  from 
which  tbey  are  drawn.  One  hnndred  grains  of  th^' 
prepared  aample  moat  he  weighed  out  upon  a  watcli 
glaas,  or  alip  if  glawd  paper,  and  tranaferred  to  ii 
porwiain  barin,  with  st  least  half  a  pint  of  boilin..' 
water.  Tbe  watch  glass  ia  preferable  for  caDati<: 
■oda,  and  tbe  weighing  in  the  case  of  that  agent 
mnst  bedore  eiveditiouslf .  While  the  sample  i 
disfoltirg,  the  burette  will  be  ehat^d  with  tbr 
atandard  aciil.  To  tbe  toda  aolntien  a  few  drops  ol 
aolntion  of  litmns  aufficient  to  oolonr  it  diatinctlv 
will  be  addpd.  The  acid  will  then  be  mn  into  tt.- 
blue  soda  liquid;  at  fint,  and  within  reasonahl<' 
limits  this  may  be  done  rapidly,  bnt  towards  the 
close  of  the  operatioa  the  acid  must  be  addcl 
eantionaly,  and  tbe  aolntion  kept  well  stirred.  In 
the  ease  of  canatio,  when  tbe  blna  bas  distinctly 
cbangrd  inio  red.  the  operation  may  he  oonsidereii 
completed,  and  tbo  measnrea  ooniomed  read  off  thp 
bnrette-,  as  I  bare  already  indi»led,  this  is  without 
osculation  tbe  result  required.  When  tbe  soda  in 
tbe  aample  ia  a  carbonate,  (he  blue  eolonr  of  tbe 
litmus  will  be  changed  to  pvnk  before  all  the  aodii 
ia  nentraliaed,  owing  to  a  portioa  of  the  liberateij 
carbonio  acid  remaining  in  aolntion;  tbia  mnst  be 
eliminated  by  placing  the  baain  oyer  the  BnnaeTi 
and  boiling  the  aolution.  The  bine  oolonr  will  tha^ 
be  mitored,  and  mors  acid  mast  be  added,  repeat- 
ing the  boiling  from  time  to  time,  until  tbe  re<1 
oolonr  hecomea  prmnnont.  It  ia  sometime- 
neoeeaary  to  filter  the  aoda  solntion  before  testing  ; 
this  applies  specially  Is  recoTered  soda,  and, 
although  in  a  lets  degree  to  soda  aah. 

In  aamplirg  soda,  aa  in  eampliog  ererytbing  elsr, 
great  care  mnat  be  taken  to  aecura  a  fair  aTerag< 
of  the  rtock.  Frofeetional  chemista,  aa  well  a~ 
bnjera  and  aellers,  are  often  much  annoyed  by  tbr> 
direrepanoiea  in  the  reauita  obtained  onanalyain, 
traceable  alone  to  different  pamjilea  haring  beerj 
anppU'd  to  the  different  analyata,  under  tbe  aiannp- 
tion  that  tbey  mnst  bu  alike,  wbile  in  realitr  tbev 
are  often  nry  different.  This  is  eepecially  the  cai  c 
witb  aample*  of  rccorcred  soda,  and  I  cannot  ton 
itronglj  nrge  that  in  all  oosaa  where  dispute? 
nt   Iilwl7   to    arise    bttween    bnyn   and   aeller, 


mmpleasbonld  be  most  carefully  drnwD  in  dnplleate,  beap.  The  lime  rrqnired  to  oaaaticisc  •  Ion  of 
rither  mutoally,  or  by  on  iodependent  competent  ?oda  will  taty  from  y  to  15rwt.,  depending  npon  its 
party.  qoalily,  tbe  sirergth  of  the  re<!oTered  soda,  and 

When  eoda  has  dore  ita  work  in  the  prooera  of  I  whether  it  has  bien  diafolrad  in  clean  water  or 
boiling,  the  appnt  alkaline  liqnora  are  highly  I  coolinga.  It  ia  aearcely  postihla  to  eliminate  the 
ctiarged  with  matters  wlrich,  whin  allowed  to  Sow  carboiiio  aoid  entirely  from  solotiona  made  with 
Into  etreama.  produce  an  effect  which  is  rery  otfen-  |  roolinga,  yet  it  is  lometimes  imperative  that  these 
H^ie.  This  has  led  to  the  erapiration  of  theae  lie  naed  for  that  purpose.  Tbe  lime  will,  of  oourae, 
liqnors,  and  it  la  satjafaotory  to  know  that  in  moat  he  pnt  into  a  cage  hung  otct  tbe  tide  of  the  agitat- 
I'ues  the  operation  has  not  only  greatly  increased  ing  reseel,  and  not  into  the  resael itself.  Promfonr 
the  parity  of  the  atreams,  but  bus  also  proved  |  to  eii  hours'  steaming  nnd  agitating  should  be 
rfmuneratire  to  the  mill-owners.  That  the  process  I  ^nfEcieut  to  csnsticise  the  soda  as  tboroniibly  as  the 
may  be  condooted  profitably  or  otherwise,  will  !  condition  of  the  <olntion  will  allow.  After  from 
ilepend  npon  tbe  strengtb  of  tbe  waste  Ity,  the  two  to  four  houra'  qaieaecnce,  the  clear  oanatio 
;!Tice  of  ooal — taking  quality  into  aeoonnl^t he  liquor  will  be  mn  off,  and  the  lime  aediment 
iffinienry  of  the  apparatus  employed,  and  tbe  skill  i  agitated  for  half  an  hour  or  so,  witb  a  farther 
dith  which  it  is  worked.  There  are  manj  com-  !  noautit;  of.  water,  and  again  allowed  to  settle. 
petitors  in  tbe  field,  each  with  the  best  rroorery  I  The  weak  loda  eolation  thna  obtained  will  be  added 
iippsnitns,  ooonpying  little  or  no  room,  costing  lo  the  original  strong  liquor,  and  the  lime  waabad 
Utile  or  nothing  to  erect,  and  rACorering  the  soda  in  into  drainiig  resssla,  tbe  drainirgs  being  naed  for 
i  high  atata  of  purity,  at  an  inSnitesimal  coat,  and,  '  rJissolTing  the  neit  batch  of  poda.  It  ia  *erj 
i>f  conrse,  free  from  the  nntaance  of  smell.  Aa  I  '  diffienit  to  remOTe  the  Inst  portions  of  tbe  soda  from 
ileTOte  much  attention  to  this  branch  of  rbemical  ,  the  lime  sediment,  and  there  ia,  of  coune,  a  limit  td 
ing,  I   mnat  be  eicnred  for  not  girirg  an    ihe  amount  of  water  that  can  be  used  for  that  pi 


opinion  upon  any  of  tbe  competitiog 
iTill.  instead,  try  lo  point  oat  aome  oE 
^«hicb  a  good  recoi *■ 


By  a  procesa   of  washing  in  the  drainon, 

le  fratarea    tnalogona  to  the  proness  of  claying  sugars,  most  ol 

'ery  furnace  should  possess.     It    tbe  remaining  soda  liqunr  can  be  driien  out  or  dia. 

itmctBd  of  the  rery  best  fire-bricks,  '  placed  by  clean  water.     The  cauadcised  soda  liqnoi 

.   .!._;_  — . —    ^_  J   I  —  1 _•!!  ^  measured  into  the  boilers,  the  xalneof  eacli 

1  in  depth  of  the  i  


,ka"'''  best  "  plates,  and  the  workmanship  should  b 
<|nitc  equal  lo  that  of  a  Grat-eliss  (t'am  boilir 
Both  upper  and  under  aides  should  be  eipwed  t 
the  action  of  the  bot  gases  as  they  pass  onwan 
from  the  furnace  to  the    ' '  ^'       '       ' 


.iaed.     There 


I  alwar 


loiild  be  1 


rong. 


Fell  h. 


ind  capable  of  bei.     _.^  .  _ ,  _ . .. 

The  furnace  sboulif  he  aliat'ow,  Ihe  fire  bridge  low, 
tbe  hearth  not  too  deep,  the  roof  low,  and  the  pans 
long  and  rather  shallow.  The  drHUj^bt  should  be 
capable  of  easy  a'ijurtment,  and,  in  working,  must 
tie  frequently  altered.  The  quantity  of  eoda  re~ 
aovirod  should  be  equal  to  from  70  to  75  per  cent. 
of  the  aoda  n^ed,  anl  to  eeoure  this  none  of  it 
muat  be  drawn  up  the  chimney,  conrerted  into  alag, 
or  mn  into  tbe  rirer.  It  abould  be  posaibla  to  work 
the  tamaoe  witb  Tery  little  rmell ;  but  in  my  traTelc 
I  hare  only  aeon  one  that  com pletel;  preveoted  smell 
—a  T(ry  eipensive  erection  deaigoed  by  a  Frenoli 


_,   ..ith  freeb  eaostio  oi 

with  causticifed  soda  ash  liquor,  and  it  ia  bettor  fa 
use  tbe  new  and  recovered  together  In  some  definifa 
proportion  in  each  boiler,  rather  than  to  boil  at 
much  of  the  raw  matiriat  with  nil  fresh,  and  tb< 
remainder  witb  all  recorered  soda.  The  stoengtl 
of  the  reeovercd  soda  is  tbns  kept  nniform.  and  il 
I  srery  way  better  reenlte  are  obtained. 
I  The  natire  and  Taluation  of  bleaehing  powdei 
I  mnat  now  reoeire  our  attention.  The  chemiea 
'  composition  of  Ihla  subetanee  ia  ratber  oomplez. 
If  a  aample  of  35  per  cent,  powder  be  taken  and 
agitated  with  water  it  will  be  fonnd  that  abonl 
Si  per  cent,  baa  gone  ia  aolution,  the  remaindn 
being  inaoluble.  Ihe  soluble  portion  eoniisti 
chiefly  of  bypoob'orite  of  calcium  represented'  b] 
;  tbe  formula  CsCljO;.  This  is  tbe  agent  which 
yielding  up  its  chlorine,  performs  the  rery  im- 
portant function  of  bleaching  the  half-stuff  prepare! 
in  the  breaking  ingine.  Tbe  remainder  of  ttk 
totuble  matter  is  the  inactire  chloride  of    calunm 


,,,         A   "■J':"'^'    "".'■    "™    ■""■-  ""J""-"-— ■  ■-    soluble  matter  IS  the  inactire  chloride  of    calcium 


vard  should    tie  eTHporated 
mIow  that  itrongth  it  will  reqi 
'  I  make  both  tnde  meet. 


t  without  lo! 


colour  and  thiir  frothing  qnality,  tha  water  mum 


.       ^L  ».... ,  1— ™.„v-vid,  I  per  cent. ;  and  ailica, ic. 
c    1  per  cent.     I  hare  already  stated  that  the  cblorini 
■.  .    ■  I      I.     ij  I- V     .      .    f       ^*.    °'    ialield  in  Teryfublo  union  with  the  other  element 

most  raw  matenau  anouia  De  aept  oui  ol  our  riveiv  i  ^j  ^^^  hypochlorite  ;  it  may  indeed  bo  oonaidered  a 
there  canrcarcoly  be  two  op..ion,s.Na  to  .peak  ['ff  ^    ita   action   npon    oolourin| 

n(  the  off™i,e  appearance  which  they  ore  ,■=",'<''?-  |  ^^ter  b.ing  encr^eilc,  and  the  .'  '  -  '  - 
iplete  aud  permanent. 
The  destrnetiTe  tBeri  of  tbe  agent  may  re«d[l 
:tend  to  the  fibre  itself  if  too  strong  a  aolntion  0 
K)  much  beat  be  employed.  Tbe  li>mperatare  i 
jt  bleaching  pbauld  not  eiceed  90°  F.,  or  tb 
._..    -illnlcBe  will  be  sure  to  auffErin  weight,  coloDr,an 

_.   ifae-  I  strsngth.     The  only  physical  feature  of  bleachin 

itlls  reason    powderwhiob  it  may  be  well  to  note  ii  tbe  readinet 
rmakera  oti    or    otherwiie    with    nbicb   the    insoluble    matter 

_,  t  driran  tvi    subside    in    the    miiore,    this     being    very    rone 

._, ..., ,  bad,  ro  dtaht,  msDr  dJffi    ,  dopendeat  upon  tbe  nature  of  tbe  limestone  or  chal 

ulties  ts  oiercome  ;  i  Sclent  apparatus  was  yi  t  to  I  n^cd  in  the  preparation  oF  the  powder.  There  is 
«  oesigLedj  and,  in  some  cusea,  four  enlirel;  limit  to  the  power  of  ^ime  to  take  up  chlorine,  an 
iS'erent  aets  of  apparatus  wore  erected  before  a  re  in  pracliceitii  fonnd  difficult  to  get  tnat  portion  of  i 
iable  working  sy.tem  was  obtained.  This  iniolveil  ,  which  is  in  a  condition  arailable  for  bleaching  mnc 
9 uch  lose,  which  no  papermaki>r  reEolTing  to  recoier  abere  35  perceot.,  aud  at  that  standard  it  isnsuall 
lis  spent  soda  Dead  now  incur.    Some  of  the  earlier   sold  in  this  country. 


L  far  from  beini 
id  quite  realise 
ler  than  oppreeting 


I  effected,  i 
liy  it  should  n 


importance   i 


e  gain,  thin 


IF  Edinbui^h,  v 


rery  ton  of  soda  i 
and  a  half  to  t 


eight  tc 


should  b 


It  I 


from 

0: parte  liquors. 

Befora  thi 
the  organic 
that  the  \ 

the  recorery  honac  floor  in   such  a  way   that  thi    du, 

carbon  will  be  readily  btirned  out  without  ' 

tbe  mosa.     The  prodnct  i-banld  tie  apongy,  I 

and  easily  diseutred.     It  is     ' 

to  eau(tici>e  and  use  up  Ibe  recoicred  po  tu  : 

mill  where  it  is  produced  Iben  to  pock  and  n 

The  caaaticiaing  sppuratna  should,   if  poaiib 

BO  arranged  as  to  avoid  hoisting  and  pumpinf 

IS  seldom  that  the  lertla  are  such  as  to  adi 


la  sum  of  £500.317,  pn 
of  ,ei7,I4t.  Tbe  sniu  i 
>B  grant-:  d,  and  tb 

■  ■  ■  >  £ta.ii» 


rofitabh' 


Ounled  V 
310  Urea.    Of  Uii 
upon   endowmeni 


,  j;&au  . _,._  

s  of   tbi 

gmlheaggregate,  £3,76«,~" 


1    attainahlo.       The    agitatin 


-jitber  of   them 
Teaeels  should  be      . 

provided  with  ample  agilatiog  and  steaming  power, 
A  good  aiie  of  pan  is  lift,  deep,  by  Tft.  iu  diameter, 
and  capable  of  taking  a  charge  of  i2  to  I'tcwt.  et 
soda.  Tbe  aoda  ia  sometimea,  and  with  advantage, 
dieaolred  in  a  aeparata  leesel,  and  the  liquor,  free  ,  „„  ^ 
from    eedimetitary    matters,    introduced    into    thu  i  Xaki 

canaUciring  pan.    There  is  thna  no  risk  of  destroy-  I  incoi ..    

ing  the  agitator*  with  hard  lump*  of  fused  soda,  or  I  Xlrl^lil^S,  the 
piMcaot  briok,  whioh " '  --'-  '■----'    i..  .,...,  _i  .l_ 


branch  amounted  to  .£93.352,  received  ii 

I  20,073  policies   ^--=-.i- ^- 

I  The  aasurano 

:  the  year  was  .£171,137,  stood  at  £511,221  on  the  Sis 
December  last,  showiue  an  increaflo  of  £39.783.  T^ 

'  year's  business  in  the  indnatriol  branch  consisted  c 
the  issue  of  l.BfS'ii^  policies,  representing  a  ne' 
anntial  preminm  income  of  £751,607.  The  claim 
during  the  year  amounted  to  £3S2.370.  The  toti 
snnnal  preminm  income  in  tbi*  branch  amonnted  t 
-■—  ^-■- '-ttaeyau'of_.£St7,2X 


,  stood  on  the  31at  D 


r  dnrini  the  year  m 
tlaims  paid  XaltLflBT,  u 
funda  ilfiefiU, 
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SCIEN-nPIC  SOCIETIES. 


BOTAL  ASTSOHOMICAL  80CIETT. 

THE  int  BaatiDf  of  tba  naw  wieioo  wb4  hdd 
rt  tha  Sodatj'i  Uonma,  Burlington  Hniua.  ob 
?iid<r>  the  8t)i  iniiUut,  Lord  Linddji  M.P.,  Fra- 
riiia^  in  tka  chair. 

JidiD  Eilaid  Oare,  Ei\ ,  Auiituil- Engineer, 
D.P.W.,  lodift;  the  B^t.  Pnderiek  John  Hall, 
Hulajbar;  CollcKe,  H^rtforil ;  WiUum  HobPOD, 
Eq.,  Park  View,  Whullf  BuiBe,  Hanohrster ; 
LiMt.  Bobert  Hutrsan,  B  N  ,  H  H.  Doakrard, 
.ShMnifu;  WiUiam  Curti*  Oirer,  Eaq.,  60,  Oroj- 
nov  Paric,  CamberweU  r  uadF,  U.  Stereni,  E*ii., 
Ri..,  Clifton  Coll'ge,  Briatol,  were  hallotad  tor, 
aid  dolr  electal  frllom  of  tha  raattj- 

Mr.  NeUoD  *ip!ained  the  luhatanoa  af  a  p^wr 
■MS  "  HMuen'a  Term  of  Loag  Feriodi  in  the  Lnnar 
namj."  He  said  it  maa'A  be  remaubered  thitt 
■bant  thrM  jeara  ago  tbe  AHtronomer  Bojal  had 
*  in  a  paper  read  brfnre  the  tocietj,  that  a 
1  of  long  period  in  the  nration  of  tbe 
.  .  -.rared  bi  IlaaBaE,  ought  tobeomitted 
lor  tlie  fntnre.on  t£e  irronnd  that  the  latrr  inrnti- 
Htiona  of  Drlaunay  and  NKwromb  had  ihowD  that 
ik  nlse  waa  inaeniibla.  A  abort  time  baak  Pro- 
Immt  Naweomb  pntalinbed  in  tba  Ameriran  Joamal 
tfScitnte  aa  elaborate  inTa»tigaiion  d1  tha  correo- 
tina  of  Haiuf n'e  Tablea  of  the  Moon,  and  ihORsd 
Oat,  thoogb  Eanien  wae  able,  b;  meaae  of  certain 
iMat,  to  make  hia  tables  repreeent  the  notion  of 
Ae  mom  for  tbe  poriod  b^taegn  1750  and  lli50.7et 
Iv  parioda  before   that  HanBen'i    tablaa    showed 

" ■-     «j   wblch   it   wu   Jtxj  difficult  On    an; 

I  of  Uinaon  to  eiplain.  Mr.  Neinon 
Ibal  loma  of  th»o  duoordanoea  m^gbt  be 
I  for  by  taking  Into  CDn'idaration  the 
•ttioB  of  the  lan  apon  (ha  orbit  of  the  moon  ai 
iSeetad  bj  the  action  of  Vena'.  IMannaT 
U    ihown    that    the    aeUoa    of    Venni    would 


the  Harlian  equator  at  epoch  i*  eqnal  to  D  c     

part  oF  this  eonatruetioD,  up  to  the  point  where  (he 
arc,  p  I  a  taken  equal  (o  •—  N,  is  oommon  ta  all 
caaea,  and  tha  contlraation  from  that  point  takes 
le^*  time  than  is  required  for  writing  the  deeoriptioi 
of  it. 

Mr.  Proctor  alao  read  a  aeoond  paper  on  Hr. 
Stone'i  pnle  in  the  January  Domber  of  tbe 
Monthly   Noticei.      Mr.  Proctor  had  ihown  that 

'   n  jou   hare  an  objent  of  an;  nwgnilade  ;on 


annot,  I 


naking 


ibtjroi 

>  ol^eet  might  be  rendered  more 
iia-t^mtioii  it  would  be  fonnii 
Ihst  thej  were  not  so  bright.  In  iilnatration  of  the 
mistake  which  people  make  with  regard  to  thia,  ha 
drew  attention  to  Iha  fact  (ha(  one  ma;  read  in  the 
duek  hj  mrana  of  a  atagDifjing  glaai,  and  jon  ma; 
then  SFG  letters  dialinctlj  which  yon  could  not  nee 
withoTit  it.  but  on  compariag  tlia  brishtneta  of  the 
msRiiified  image  with  pign  ssen  directlj,  it  wonld  be 
reroirniiu'd  At  onoe  that  tbe  magni&ad  image  waa  not 
u  bright  ai  the  tinmagDified. 

Mr.  t^iong  seeaied  to  (hink  that  Mr.  Proctor  bad 
inppDBHl  that  this  law  alsnTefarred  to  stellar  pointi, 
but  this  wa>  not  the  ca«e.  An  object  like  the 
■atallites  of  Mars  would  of  courae  be  rendered  more 
ily  TisiblB  wi 


ne,  for 


)didni 


nsibla  s 


the     ..      „, 

orbit  for  the  apace 


hmr  orbit  f< 
mi   then    in 


It  would  be  etiden 
t«i  moving  in  the  larxer 
hn  kii  effect  upon  it,  an 
baUoy  inSueuoa  of  the  sui 
acMBi  would  be  graattr.  £ 
Ika  perturbing  in&uaace  of  I 
d  the  moon,  had  oiaitttd  ti 

•1  Taooi,  and  had  asiumt 


of  abont  flflj  jears, 
irlnt    for     a    iimilar 

rbit,  the  oarth  woald 
ODiurquentl^  tha  per- 
ipan  the  motion  of  tha 
annaj,  in  eoosidering 
0  enn  npoD  the  motion 
take  into  aoconnt  the 
H  csn^cd  bj  the  aation 
I  hut  tbe  effecta  would 
AatooT  each  other.  Mr.  Ntiros'i  paper  was  in- 
taicd  to  abow  that  it  was  poiiibla  tbat  tha  action 
•fthasnn  u)>on  the  alleruatt-lr  larger  and  smaller 
ttUt  of  the  mooD  might  iie  suSieioot  to  account  tor 
Ike  term  of  lon^  periiid  (or  which  Delannay  had 
Waa  noabla  to  fibd  any  eiplanatioD,  when  he  con- 
rilerad  the  moon  an  moiing  in  a  fixed  orbit  and 
Mleeted  the  effect  of  Venus. 

Kr  Draeh  uked  what  wae  the  altnation  ia  size 
rfiha  moon's  orbit  caused  by  the  action  of  Veaus. 
Ur.  Naiaon  aaid  ha  a»-ld  not  aay,  in  feet  or 
■ehaa,  bow  mueb  tbe  diameter  of  the  moon's  orbit 
loald  be  changed,  bnC  the  alteration  woald  amount 
tilery  little,  for  though  it  ews  on  for  50  years  its 
omnlstiTe  eltiKt  ii  ouly  to  make  a  diSeranoe  of 
tea  seoonda  of  time  in  the  moau'd  pkce  at  tha  and 
l(SO  years. 

Vr.  Proctir  waa  called  npou  to  read  a  paper 
"On  the  Determination  of  tha  Axial  Position  of 
Kin  with  reipict  to  the  Earth  at  any  Epoch." 
Hr.  Proetor  aaid  that  be  ha<l  int'tided  to  make  uie 
tlthaobaerTatioaa  of  Mr.  Or.en  to  prepare  a  new 
dart  of  Mars  to  submit  to  the  meeting,  but  that  be 
bd  fonud  that  the  work  would  be  greater  than  he 
bd  expected,  and   he  had  tliercfora    been  obliged 


iHiaently  its  brightae-s  would  not  be  decreued 
incnaaing  tbe  magDifjing  power. 
Mr.  NeiMin  thought  that  Mr.  Stone  intended  to 
'  lay  that  there  wan  an  additional  reasoD  for  seeinit 
imaU  points  of  light  wilb  a  large  aperture  aier  and 
iboTe  the  mere  incniase  in  light  coUoeted  by  the 
>bjeat-glass,  tor  wilh  a  Urge  aperture  yon  would 
tiaTO  (ha  ligh(  of  the  star  oallcotcd  into  a  small 
itellar  dine,  while  with  a  imaller  aperture  it  would 
t>a  diffsted  orer  a  larger  diac,  which  would  not  be 
10  eariiy  eern  in  coutrut  with  the  illumination  of 
tbe  atmoiphere. 

Mr.  Hsnyard  read  a  paper  by  Mr.  Plnmmer, 
"  Oo  the  Siippoaed  Influenoe  of  a  Mass  of  Briek- 
aork  upon  the  Errors  of  a  Tiansit  Inatmmeot  in 
,U  NKighbourhood."  Mr.  Flammerhad  found  upon 
tabaUting  the  aiimnih  errora  of  his  instrument 
that  they  were  piiitira  in  summer,  and  ncgatire 
during  the  winirr  months,  and  he  ooDclnded  tbat 
these  errars  were  Hue  to  the  radiation  o(  htatfrom 
a  great  mass  of  brickwork  in  the  neishboorhood  of 
tha  transit  instrument. 

Lord  Lindsay  aaid,  that  he  could  quite  undenitand 
tbat  the  beut  radiated  by  a  maai  of  brickwork 
might  cau<e  tbe  unequal  eipansion  of  the  piera  of  a 


had  ban  noticed  in  tha  errora  of  the  transit  instm- 
ment  at  (he  ob?iervatory  at  Armagh.  Tha  oron 
appeared  to  depend  apon  tha  state  of  latnration  of 
the  Kil.  Tha  obaerratory  wai  bnilt  open  a  hill, 
under  which  waa  a  bed  of  clay,  dipping  at  a  oon- 
■iderAble  angle  tolha  aurface.  It  seemed  that  aa 
the  clayey  strata  became  saturated  with  moistora 
it  swelled  up  and  oanaed  a  moremant  of  the  whoU 
anperinenmbent  maas  of  the  hill. 

Captain  Noble  mentioDed  that  tha  Tariationi  of 
tha  lerel  errora  of  hia  transit  iastramant  were  ao 
regular  that  be  belieVed  he  eould  tell  tha  time  of 
day  from  the  leial  error,  if  ha  were  taken  into  hia 
obserratory  blindfold, 

Mr.  Christie  remarked  that  it  waa  mncb  more 
ifficnit  to  nndentand  tbe  cause  of  the  ohangea  in 
simnth  than  the  cause  of  tbe  chanma  in  lord  error. 
It  wonld  easily  be  nnderslood  how  the  nnaiiaal  action 
of  the  sua  should  make  one  pier  expand  more  than 
the  other,  bat  it  waa  more  difficult  to  anderatand 
what  could  gire  riae  to  the  torsion  wbioh  eorra- 
iponded  to  a  change  of  aiimnlh  error. 

Mr.  Banyard  read  a  pap.:r  by  Mr,  Stone  on  tha 
fleacopic  obeerrationa  ol  the  transit  of  Venns._  Ur. 
jtone  had  rediscuased  tha  obserratiooi  pnbliahed 
n   tbe   parliamentary   rniort  upon   the   obeerra- 


,.  ._.  of  Yen 

parallax    of    B"  89— eqniralent    to    a    ann'* 
iiMXEOe  of  U  1,940,000  miies. 

A  diseoaiion  followed  aa  to  what  phaaa  of  tbe 
ibeoomena  of  contact  between  the  limba  of  Venns 
Lud  the  ann  obserrers  hod  afuall;  deioribed,  andaa 
D  the  ftonrcea  of  error  in  interpretiDg  their  descnp- 
ions.    The  meeting  adjourned  at  a  qoartar  to  ten 


ioyiil  Obserratory,  Edm 


:aof  t 


loilluB 


tetheei 


alight 


and  the  i 


„ ..-.PsreBictedtrom 

brought  into  eoineidenoe  with  the 
wirea  in  the  eyepiece.  Tbe  light  of  a  lantira,  at  a 
diatance  of  some  til  feet,  was  then  turned  npon 
one  of  the  pieri,  and  in  the  coufm  of  three  or  four 
minutes  tha  heat  of  tha  laut^xn  caused  (he  piers  to 
huekle.  so  that  tbe  images  of  (he  wirea  were  carried 
dii-tinctlf  away  from  coinoideore. 

Mr  Dnnkin  aaid  tbat  Mr.  Plummcr'a  diaeorery, 
with  regard  to  the  periodic  changes  of  bU  Iraohit 
(thing         ■         - 


R9TAL  HICHOSCOPICAL  80CIHTT. 

AT  tbe  meeting  on  March  6th  (Mr.  H.  J.  Slaak, 
President,  in  the  chiur)  a  lLi(  of  donations 
read  and    acknowledged,  and   four  gentleman 

elected  fellow*  of  the  Society.    Mr.  Chailea 

Steward  described  a  new  species  of  coral,  s^d  to 
hare  been  obtaintd  from  an  ialand  in  tha  fiunity  of 
Tahiti,  and  which  wa*  reftrrod  to  tha  genua 
Stjloatar.  The  oharacteristice  of  tha  genua  and  the 
distinotiia  featuree  of  the  new  apecies  were  exolained 
and  illoattftted  bj  blaek-board  drawings,  and  spem- 
meusofthecoral  were  eibibited  under  the  mioroacope. 
A  paper  "On  a  Mew  Onereulaled  Infusorian  from 
New  Zealand."  by  Sir.  Hutlon,  of  Otago,  was  read 
by  the  Preiident.  A  paper  by  Mr.  Adolf  Bcbnlia, 
of  Ulasgow,  "On  a  New  and  Simple  Method  of 
licsolriug  the  Finest  Balaam  -  mauuted  Diatom 
Testa,"  waa  read  by  the  Secretary,  and  daacribed 
the  success  which  had  attended  the  eiamination  of 
this  class  of  ofajecte  by  meani  of  tbe  reflex  illumi- 
nator and  tbe  immersion  paraboloid  moiitenad  with 
caator  oil  in  place  of  water.  The  linea  on  Jmphi- 
pleura  TielluciiJa  were  abown  in  this  manner  .by  Dr. 
' it  tha  paper.      '■—-—■■ 


the 


-_    that   Mr. 

<t  tbe  mott  acnte  of  obeei 
■Ufd  in  delineating  upon 
Tbae  waa  a  great  amDui.t  o 
•ad  correcting  a  chart  of  Msi 


" 


Dawea,    (hough    c 

laper  whn(  he  saw. 
wtfrk  in  goi:;g  or.r 
>,  and  the  paper  that 
—  ■-■■-   -•-„  that 


charges  occurred  in  all  t 
the  KoyalOliPprTatory  tbe  changes  w< 
tbat  b.'  could  tell  from  month  to  monl 
Urel  or  aiimutb  error  wonld  be  almost 
of  a  secD.id.  Tbe  origin  of  the'e  chanj 
undi>'coTured  :  wheth.r  it  not  that  Ur 
shift  d  periodically,  or  wbethi^  it  waa  a 

■  jked  over  Mr.  Plummer'a  napor  ralhei 
L(  he  did  not  think  that  Mr.  Plumme 
t  that  tl 


■eta.     At 
oonttai.t 


>  of  brlc 


MB  might  form  projfCtio.is  of  Mars,  _, „ 

rf  Uu  right  asoension  and  declination  of  (he  planet 

M  of  tha  tabolated  re^uhi.  on  which  Mr.  Marth 
W  «ipeDded  ao  mncb  Ubour.  It  ■  be  tbe 
lijht  asoeuion  of  Mun  >iud  i  tha  deolination 
W  any  epoch,  I  (about  2:tj  )  being  the  incliua^ 
tlan  of    the    equator    of    Mnr^i   to    tbe    terrestrial 

Sator,  and  N  (abont  i7i=)  the  right  ascension  of 
tisinir  node  of  (he  former  plane  to  the  latter. 
let  P  O  P*.  t'  O  E  be  dismi-ters  intersecting  at 
t«kt  aoglee  of  the  oircle,  PEP.  Take  the  area, 
r*  ~  I,  and  draw  the  chord,  ti  c  n,  perpendioular  to 
te',  enttiug  it  in  e.  From  ].  take  are,  2>  i,  of  j 
•irde,  pin,  about  c  aa  centre  =  •  —  N.  and  draw 
')  ivpendicular  to  n  n.  cutting  circle  P  E,  in  d,  and 


ight  be  duu  to  the  shifting  of  tht 
ground  iiarlf,  or  to  the  unequal  action  ol  the  sur 
on  different  parts  of  the  otuerralory  in  tummcr. 

Mr.  Penrose,  tbe  architect  at  St.  Paul's,  men. 
lioned  that  there  wa!<  a  rail  which  slipped  between 
two  ma.-Bee  of  stone  near  to  the  doorway  of  thu 
west  front  of  the  cathidral.  In  hot  weather  the 
oipan'ion  of  the  xtono  una  snch  that  the  rail  wai 
iomatimes  jammed.  On  making;  measnrements  he 
found  (hat  fh-;  peril  of  tha  wall  were  riiifbed  by  the 
eipansioQ  caused  by  heal  aa  much  as  an  eighth  of 


riroworka  Brakea.-Mr.  Smith,  the  inTentor  at 

the  vacuum  broke,  is,  saya  the  i'npinci^r,  a  man  not 
eaeil;  detorrod  by  diScultiea.  It  has  long  been  en- 
dent  that  an  automatic  brake  pOBsesiieBanenormooa 
anperiority  orer  one  which  is  not  automatic.  That, 
in  fact,  it  is  almost  certaia  (ba(  the  brake  of  tha 

brake  with  thia  nsfifnl  or  even  necessary  qualifi^- 
tion  was  a  matter  of  no  email  difficulty,  but  the 
inrentor  has  risen  with  the  occasion,  and  haa 
putonted  an  arrangement  for  rendering  bis  brake 
automatic,  which  will  commend  itaelf  for  its  sim- 
plicity. The  doTioe  is  known  as  an  '-Automatip 
AtUchmant."  it  consists  of  an  ejnctor  of  mncb 
tho  usual  construction,  but  iostead  of  being  worked 
wrth  steam,  arockat  case  iaattaohodtoit.  Thiscaaa 
is  fitted  with  a  fulminating  ignKing  arnugeman 
described  as  a    jnu.I 


To  the 

."attached  a  string,  whroh  runs  along  tha 

train.  Tbe  automatic  attachment  it  placed  in  tha 
guard's  Tan,  let  na  say,  and  ia  cocked  and  capped 
before  thetroin'starta.  Shoaid  a  couplingbreaktho 
string  is  tightened  and  pulls  the  trigger ;  the  rocket 
cumposition  ia  ignited,  the  gai  rushes  through  the 
ejector  and  creates  a  vacuum,  like  ateam.  and  the 


brakes  an  applied, 
be  fitted  to  CTBry  a 
the  ends  of  the  brol 
are  to  be  ttopiied,  s 


attachment  may 
-D  not  know  how 
ween   the  carriages 


i  the  i 


inform 


daily  c) 
at  the  I 


.  Gill   a 


ioncl  that  there  WM  a  regular 
f  crrori  of  the  trao>>it  in'trumcnt 
bserratory,  which,  he  bclieiod,  ha"! 
iug  coiucidant  wilh  the  height  of 
rratory  being  cluse  doTn  by  the 


«(gU 


uL,     Abnu 


-Tn,  L  h  h',  cnCling  p  ii  in  h,  and  on  this  arc 
«  from  A  arc,  h  D,  tqual  to  i.     Then  D  c, 

. laaalar  to  d  q  L,  giTes  r,  tha  end  of  po'ai 

■DsrfHara,  resn'^i^B  P  E  P'  at  disc  of  Hart,  and 
PPm  tlMiaeii^an,  while  the  minor  aemi-axia  ol 


tha  tide,  tha  obB< 
water. 

Mr.  Cbriaiie  niiyntioned  that  Mr.  Stono,  at  the 
Cape  of  Qjod  Hope,  had  eslabUnhed,  or  beliered 
b»had  BitubliEbed,  a  cunncctiuo  la.twton  the  changea 


Lori  Linrlsay  BUri(>e>toil  that  ench  ehingoa  might 

be  caused  by  the  percDlatioa  of  water  into  tbe  soil. 

Mr.  ^uiaon  mentioniid  that  a  remarkable  change 


hare  already  been  pressed  into  their  aorrice  by 
iuTcntora  of  brakes.  It  has  remained  for  Mr. 
Smith  toenliat  fire  io  hia  oauae,  uuleas  it  be  trae 
that  one  iagenions  indisidool  proposed  years  ago  to 
Ex  a  Gongreve  rocket  on  tbe  top  ol  erery  carriage  in 
otrjin,  all  tha  rockets  to  point  aatem;  when  the 
train  had  to  be  stopped  in  a  hurry,  aU  tbe  rockets 
were  fired  at  onoe  by  electricity,  and  the  raUrding 
inflnenoeotthe  rockets  brought  the  tram  to  a  itand. 
as  ArtemuB  Ward  might  taj,  ■'  in  a  btaxe  of  elprj. ' 
This  inrention  wonld  not  iuralidalo  Mr.  hmith  s 
patent.  Whether  railway  comp^iua  will  look  with 
faronr  on  a  scheme  which  includes  thecarrisge  of 
fireworks  aa  an  easeotial  feature  la  quite  aoolhar 
point,  on  iibioh  we  need  pconounce  no  obuu>^°' 
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SCBNTmC  NEWS. 

So  jroat  is  the  desire  foe  admiaaion  b>  the 
Bayal  Societj,  amongit  certain  clasnea  of 
acientifle  men,  that,  althoosh  only  15  nill  be 
elected,  more  than  EO  cancUdatce  have  either 
diraotl;  er  indicecU;  entered  into  competition 
for  the  honour.  The  list  of  forei^  member* 
vBs  made  complete  (EO)  at  the  doae  of  lost 
year  by  the  election  of  seren  members ;  but 
since  then,  so  great  has'  been  the  niortalit; 
amongst  the  savante,  that  there  siealreadf  six 
vacancies  in  the  foreign  list. 

Telephony  is  progressing  apace.  The 
Chinese,  who,  aceordinK  to  one  account,  refuse 
to  have  the  tdeftraph,  but  whose  language  ia 
in  reality  difficult  to  transmit  by  electric 
■ignslB,  are  pleased  with  the  telephone,  and 
already  messages  have  been  sent  over  a  wire 
600  mUea  in  length  without  much  difflcnlty. 
Sotne  of  the  employes  of  the  Indo-European 
Telegraph  Comramy  have  also  been  testing 
the  telephone  in  Fersia,  with  such  instrnments 
as  could  be  made  out  of  b  scanty  supply  of 
materials  by  Mr.  C.  Taplin,  at  Tabreez.  That 
place  was  connected  telephonically  with  Tiflis, 
and  at  night,  when  there  was  little  buslnesB 
paseing  over  the  wires,  conversation  was  carried 
on  between  the  offices,  songs  sung,  and  the 
usual  teste  applied  in  a  very  satisfactory 
manner,  tbe  distance  being  nearly  400  miles. 
The  best    results  were    obtained  with  vocal 

An  eitroordinary  statement  with  regard  ta 
the  use  of  electricity  in  indicating  the  con- 
dition of  a  line  of  railway  and  the  traffic  is 
reported  from  France,  where  the  apparatus  ia 
uiidergoiug  a  trial  at  Maraeillea.  The  invention 
consiata  of  an  electric  mirror,  in  which  all  the 
movements  on  a  line  are  presented  simul- 
taneously to  the  observeE  aa  clearly  aa  if 
be  were  looking  at  a  picture.  '  The  tertn 
"mirror"  ia  probably  miateadinfr,  aa  moat 
likely  all  that  is  meant  ia  that  each  train 
records  its  poaaage  from  station  to  ntation  at 

■  the  two  termini  uid  other  important  points. 

According  to  the  .^.thm-sunv,  the  Walter  press 
ia  giving  aatiefaction  to  the  newspaper  pro- 
prietors who  have  adopted  it.  Aa  an  eKBinpIe, 
it  is  stated  that  the  seven  Walter  presses  used 
by  the  Daily  Sewi  produce  1,500  perfect  copies 
per  minute,  or  90,000  an  hour.  Another  la  to 
be  erected,  when  the  production  will  be  equal 
to  lOS.ODO  copies  per  hour,  a  rate  which 
enables  papers  of  large  circuhitLon  to  give  latt 
news  without  changing  the  hour  of  publica- 
tion. According  to  these  figures  each  machine 
must  run  at  the  rate  of  nearly  13,000  an  hour, 
a  high  apeed,  which  involvea  nicely  balanced 
movementsand  good  ink  rollers.  The  limit  has 
been  placed  by  practical  men  at  15,000,  and 
that  only  at  certain  seasons  when  the  rollers 
can  be  kept  in  order ;  but  with  an  improved 
composition,  capable  of  withstanding  the  wear 
and  tear  in  all  weathers,  so  far  aa  the  Waltef 
press  is  concerned,  there  should  be  no  difficulty 
in  maintaining  a  rate  of  20,000  an  hour. 

HM.  Andrd  and  Angot  have  started  for 
Ogden,  Utah  State,  for  the  purpose  of  ob- 
serving the  tnLnsit  of  Mercury  on  May  6. 
They  represent  the  French  expedition,  the 
exDense ■  

■  tribution 

We  underatand  that  Dr.  J.  F.  Schmidt,  of 
Athens,  haa  at  last  placed  the  whole  of  Lohr- 
mann's  work  on  lunar  topography  in  tbe  pub- 
lisher's hands.  The  chart  of  the  moon  was,  it 
will  be  remembered,  to  be  divided  into  twenty- 
five  sections,  and  four  of  those  sections 
were  published  in  1824.  Then  the  author's 
sight  failed,  and  the  work  was  aas. 
pended,  until,  several  years  after  Lohrmann'e 
death.  Dr.  Schmidt  undertook  the  editorship, 
the  labours  □(  which  he  has  now  concluded. 

On  page  394,  laet  volume,  we  alluded  to  the 
success  that  had  attended  the  efforts  to  raiao 
the  st«amer  Edith  in  the  fairway  of  Holyhead 
Harbour.  The  vessel  was  beached  in  a  position 
where  it  was  hoped  the  damaged  plates  could 
be  repaired,  but  it  was  subsequently  found 
impossible  to  render  her  wat«r-tight,  and  ac 
cordingly  the  cradles  were  again  brought  into 
requisition.      Aft«r  seversl   hreaks-away,  the 


Teasel  was  beached  in  a  more  favonmhle  spot,  | 
patched,  pumped  dry,  and  tAken  into  tbe  I 
graving  dock,  A  careful  ezaminatjon  shows 
that  the  bull  is  perfectly  soand,  not  a  rivet 
having  been  started  by  the  strain,  while  tbe  I 
engines,  after  30  months'  inunersiou,  are  proc- ' 
tioally  uninjured.  ' 

The  Alpheta,  an  iron  vessel  of  1,260  tons, 
was  ancceaafully  raised  from  the  Bemtkridge 
[ledge.  Isle  of  Wight,  lost  week,  and  towed 
eafely  into  dock  at  Pc«tsmonth. 

Several  torpedo  boats  have  been  recently 
tried  on  the  Thames,  some  of  which  have 
surpassed  the  most  sanguine  expectations  of 
their  builders — if  we  may  accept  the  figures 
us  official.  Twenty-seven  knots,  or  more  than 
;I0  miles  an  hoar,  seems  an  extraordinary  speed 
(or  even  a  high-powered  steel-built  torpedo 
boat. 

The  London  School  of  Medicine  for  Women 
have  purchased  of  Dr.  Blundell's  executors  the 
traluable  collection  formerly  attached  tio  the 
iihoir  of  midwifery  at  Quy'e  Hospital. 

Tbe  leaves  of  the  castor-oil  plant  (Bicinus 
fommunie)  are  ssid  by  a  California  newspaper 
lo  act  as  poison  upon  grasshoppers,  which, 
after  eating  a  small  portion,  are  unable  to 
[Hove,  and  speedily  die.  If  the  statoment  is 
true,  the  leaves  may  possibly  be  of  utility  in 
clearing  kitchens  of  cockroachee. 

Several  unaccountable  explosions  having 
taken  place  in  connection  with  specimens  of 
toughened  or  hardened  glass,  a  doubt  has 
arisen  whether,  after  all,  the  discovery  is  of 
much  value  for  tbe  construction  of  domestic 
uid  culinary  vessels.  Herr  Lamek  haa  been  on- 
pleaaautly  "  peppered "  about  the  face  by 
fcagmenta  of  a  fliiBk  whioh,  after  being  in  use 
for  fourteen  days  to  catch  a  filtering  solution 
of  phosphate  of  lime,  flew  into  pieces  without 
any  warning. 

A  portion  of  tbe  Gilbert  Elevated  Bailway  in 
Ifew  York,  about  three  miles  in  length,  was 
opened  for  traffic  on  March  1. 

Some  experiments  have  been  lately  made  by 
M.  Boussingault  on  cementation  of  nickel,  a 
metal  which  has  several  of  the  properties  of 
iron.  While  it  combines  with  carbon  in  the 
process  it  does  not  (he  found)  acquire,  like 
iron,  the  properties  of  steel — viz.,  hardneaa, 
resistance  to  traction,  elasticity,  4c.  From 
Berzelius'  statement  that  meteoric  iron,  which 
is  always  nickeliferous,  retains  its  met&Uic 
clearsess  in  damp  air,  M.  Boussingault  sup- 
posed that  by  combining  nickel  with  steel  the 
latter  would  be  preserved  from  rust  i  he  accord- 
ingly prepared  steel  with  5. 10,  and  16  per  cent. 
I  of  nickel,  but  the  alloys,  placed  under  a  thin 
layer  of  water,  all  rosted  like  steel  withoul. 
nickel,  and  aometimee  even  more  rapidly.  In 
these  latter  experiments  he  found  he  had  been 
anticipated  by  Faraday.  But  with  a  larg(> 
proportion  of  nickel,  as  in  the  meteoric  iron  of 
Santa  C at harina,  Brazil,  which  haa  34  per  cent., 
there  ia  no  oxidation.  The  magnetic  pro- 
perties of  cemented  nickel  are  being  examined 
by  M.  Becquerel. 

Becent  microscopical  researches  by  MM. 
Meunier  and  Tiasandier  have  revealed  the  fact 
that  certain  ancient  cocks — Cretaceous,  Liaasic, 
Triasaic,  Permian,  Carboniferous,  and  Devonian 


.  and  may  therefore  be   legitimately 

sidered  as  of  meteoritic  origin.  Should  tbiti 
view  be  accepted  the  fact  of  our  globe  having 
received  materials  of  cosmic  origin  in  such  a. 
far  distant  past  is  of  considerable  interest ;  and 
it  ia  important  to  determine,  if  possible,  the 
precise  epoch  at  which  such  contributions  from 
space  were  first  received. 

Attention  having  recently  been  called  in 
Germany,  aa  elsewhere,  to  the  danger  con- 
nected with  paper-hangings  and  window  blinds, 
which  are  often  saturated  with  sraenic,  there 
has  been  found  in  Weimar,  in  the  house  of 

I  Schiller,   and   more    particularly    under    thi! 

I  present  wall-paper  of  hia  atudy.  a  paper  in 
which,  after  examination,  arsenic  bas  been 
ascertained  to  be  present.  The  pren^aturc 
death  of  the  poet  may,  it  is  conjectured,  be 
attributed  to  the  poisonous  exhalations  to 
which  ha  must  thus  have  been  continually 
eipoaed. 


A  new  anbatonce  called  plstfilina,  for  uae  ol 
artists,  has  Utelv  come  into  use.  It  retains  ita 
plasticity — which  is  equal  to  that  <rf  clay- 
indefinitely.  From  a  note  by  M.  Oiesel  to  the 
Berlin  Cbemical  Society  we  learn  that  it  is 
composed  of  sulphur,  oleate  of  zinc,  nnsBponi- 
ded  oil,  a  little  wax,  and  clay  (the  exact  pT«- 
portions  are  not  given).  It  ia  thought  likefyM 
become  popular  with  modellers.  The  price  n 
scarcely  1  mark  per  kilo.  Flastilina  containi 
sxo  substances  injurious  to  health,  and  can 
hardly  be  thought  dangerous  in  aonnectitn 
with  fire,  though  caution  would  be  advisable  in 
using  large  quantities  of  it. 

For  protection  of  workmen  •gainst  aoddenfi 
with  circular  saws,  M.  Qanne  nas  devised  U) 
arrangement  in  which  the  appearing  part  al 
the  saw  is  covered  with  on  envelope  which 
leaves  free  that  portion  of  the  tool  wher*  tlu 
wood  haa  to  paas.  This  envelope  is  soapended 
rigidly  from  a  small  standard  fttai  on  the  baiA 
of  the  machine,  being  connected  therewith  \m 
a  rack  In  large  apparatuses-^a  simple  rod  wits 
sleeve  and  screw  in  small  onea ;  so  that  it  can 
be  rapidly  raised  and  put  aaide  when  the  saw 
has  to  be  examined  or  removed ;  and  in  any 
case  the  arrangement  aervea  to  regnlate  tbe 
distance  of  tbe  envelope  from  the  table  ae- 
Eording  to  the  thickness  of  tbe  wood. 

The  taking  of  cod-liver  oil  is  seldom  found  a 
pleasant  operation.  M.  de  Pont«ver  reoom- 
menda,  in  the  Onion  H^dieale,  mixing  a  spoon* 
ful  of  the  oil  with  the  yolk  of  an  egg  ana  ten 
drops  of  oil  of  peppermint,  and  adding  half  a 
glass  of  water  with  some  sugar.  This  ia  said 
to  effectually  Qonceal  the  charaeteristio  taste 
and  odour. 

In  last  week's  number  we  described  a  ne« 
mode  of  demonstrating  the  laws  of  falling 
bodies.  Another  apparatus  for  the  purpooe^ 
devised  by  H.  Steroct,  is  described  in  a  reoeal 
numberof  theKevutUntmrisUt.  Weshallmard] 
state  that  it  consists  of  a  sort  of  fly.whed, 
supported  by  its  axis  on  two  thin  parallel  roils 
One  portion  of  the  roils  being  inclined  to  tbi 
other,  the  wheel  rolls  down  and  along  thi 
level,  and  by  electric  contacts  which  ita  udi 
iqakes  on  the  way  currents  are  sent  in  par 
ticulor  courses,  so  that  the  motion  of  thi 
descending  wheel  is  indicated  by  pointen  on  i 
dial  plate. 

That  section  of  the  Society  of  Germot 
naturalists  which  is  charged  with  questions  •! 
public  health  lately  applied  to  tho  Govern 
ment,  in  view  of  the  myopy  which  Is  so  pre 
volenti  to  take  into  consideration  the  health  o 
children  by  giving  a  better  light  in  sohool 
rooms.  Another  proposition  adopted  ia  tho 
children  should  not  be  required  to  read  mor 
than  three-quarters  of  on  hour  without  restlnj 
or  changing  occupation. 

M.  Bjerknes,  of  the  GOttingen  Society  e 
Sciences,  calculated  that  two  bodies  which,  i) 
an  incompressible  fluid,  undergo  period! 
changes  of  volume,  in  performing  oscillation 
perpendicularly  to  the  line  of  centres,  woul 
attract  each  other  if  the  phase  of  tbe  tw 
movements  were  the  same,  but  would  repc 
each  other  in  the  contrary  case.  Experimei 
has  verified  this.  Two  balls  suspended  in  ai 
are  let  drop  simultaneously  intA  water — thei 
oscillations  then  produce  attraction  ;  but,  i 
one  be  depressed  and  the  other  raised,  the' 
both  let  go,  the  movements  ore  opposite,  au< 
the  balls  repel  each  other.  If  a  smoll  bal 
oscillate  in  the  neighbourhood  of  a  large  bol 
of  density  u,  of  radius  r,  in  a  liquid  of  denait: 
q,  there  isalways  attraction  if  u  is  greater  thai 
q.  It  it  be  less,  there  is  attraction  or  repulsioi 
according  tothe  distancenpart  of  tbe  cent reei 

The  phenomenon  of  ringing  or  tingling  ii 
the  ears  (linniliu  aurium)  has  recently  beei 
studied  by  Dr.  Aigre.  He  believea  that,  ii 
every  case,  it  may  be  attributed  to  vibration  e 
tbe  walla  of  blood-veasela  of  the  labyrintlt 
These  vascular  vibrations  act  on  the  termina 
fibres  of  the  auditory  nerve,  which  they  agitate 
Tbey  may  act  on  the  nerve  in  two  ways — eitfaei 
by  increasing  in  amplitude,  or  aimply  by  reflei 
action,  by  concentration,  or  by  resonance.  Tht 
former  case  occurs  when  there  is  increase  oi 
diminution  of  tension  of  the  blood  in  the  veaaeh 
of  tbe  labyrinth,  or  when  the  constitution  ol 
tbe  blood  ia  altered,  as  in  chloroali  or  anwmik 
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LETTERS  TO  THE  EDIIOE. 


iel'RCope  ii  an  abaminabl;  bad  one,  bud  itmld  l>°  ,  apheTTC,  and  at  a  t«mp«ratnre  of  —39°  C,  r«aalngd 
■old  ilraittbtvaT  for  old  brais  aad  gtau.  I  perfeellj  tranipBrsat,  and  it  «u  otil;  tfae  snarmoo* 

Tba  moit  ■iopls  wov  for  "T.  F.  B."  (qner;  additional  redaction  of  temperatare  (mlculatel  to 
32288,  Vol.  XXVI..  p.  C35I  to  Bnd  the  Local  (and  '  nqaat  200"  C  )  tbat  > nffioed  to  proddcs  a  raomsatuj 
benoe  the  Graenwicli)  Uean  Tima  of  the  MnonV  foR.  Similarly,  M.  TittKi  found  tbat  lianid  oiT^an 
trasfit  at  hia  itation,  ia  that  ptta  on  p.  500  a>  ,  eitrU  a  raponr.  tensian  oC  320  atmoaphirss  at  tb« 
(ho  Ifautieal  Almaitac.  It  will  h«  bt»t  itluatratsd  temperatnn  ot  —140°  C.  Oijgea  bn  mon  tliaa 
bj  an  eumple.  At  wbat  tima  will  tb«  Mood  SodIIi  |  once  bceo  tabmittcd  to  praaenrea  far  in  cioaaa  of  tba 
in  LonKitade  3°  Weat  of  Oreenwiob  OD  the  night  of  aboTo  at  tbe  ordinary  temptratnrv,  and  baa  alowii 
Marob  IS?  Tnrning,  in  limine,  to  p.  41  ot  tho  do  aigna  of  liqnefjrinit.  People  ofttn  forget  that  a 
.T_...-._i    M. |jy_  f,|.  j(,pp],)^  „  g„^  (),,,    preriare,  howeTor  Rtrat,  will  canae  the  ooudenution 


Ml  and  that 

II  Far  nghaj 


.  er4«-  to /ocKtala  rtfiTma$.  Otrrmpimimib,  vKtn  the  Moon  will  cnaa  the  Meridian  of  Groom 
,2.^*  is"  "^^T^l  '"•'"*•  •*"  •*'*»■  'k  March  15  at  9h.  30  3in.  p-m.  We  farther  obterir. 
^».««W<^ttiI-tt,r,  u«U..OMpa^<h,  thathertran.it  there  on  tba  IClh  will  takapluM  at 
lob.  2t-7m.~B  difference  of  54  4m.  Then  we  aaj- 
aa24h,  :  12ia.  (i.«.,  3^  ::  54 4m.— what  wa  >bai: 
find  to  bs  '4Siii.  We  ma;  aay,  then,  tbat  the  Mooii 
will  aioai  tba  Meridian  of  a  place  3°  Wfit  of  Grecn^ 
wioboD  the  niebt  rafemd  to  at  91i.  SOSm.  L  U.T 
^  9h.  42  6m.  O.M.T. :  a  remit  amply  auffidcnt  for 
all  ordinaT7  porpoiei.  The  rigidly  aecaralA  aompa~ 
tation  ot  tbe  Local  Mean  Time   II  mean  ti  bonn. 

longitude  from  areanwiah.inTah 


u,  Ha  n  auiwiic  nu^aotai  For  nab  a pana  bu» 
Ma«aa  parttakr  knowladn  and  aipadmea  a<  tki 
■IBt  «  ^KB  a  piaaou  or  iad  a  f Dnntalii,  tlM  aa  in 
A^tttaga.  bowa  no  mora  than  what  ererybodr  doM, 
■Ir^tokavadBttarwHkthkBttta  ptttaBaotS 
d  i^Mteka  to  wTlta  tha  whnla  body  ri  ^aloka  I  a  tC 
fcMwhwaigraat  fawanmlBBeaa  dstralbaii  otiglBal." 


polatioa  to  the  aacond  ordtr  ol  differeni 
and  evan  the  oee  of  the  diftereniial  ci 
tba  caa D  of  the  Snn,  the  eqaation  of  time 
aa  an  dement.  Tbn<  on  tbe  day  wbic 
■elfctad,  the   Oreanwich   Mean  Time  o 


MMMWB    OOMXT— TEB    SBIiSNOOBA- 

PHIOAIi      OLUB  —  OASBOBIPXBOU8 

TOBSIZiS    —    OXMBNTIKa      OBjaO'f- 

SJUSS— A  OBBaOBUN   BIiri.B0TOR 

-HBTHOBIO    BATBIXITH  —  AS   XX- 

anD™M.T    BAD    TULBSOOPB-I-O.    wri^^riUd.  E:  "will  Tro..\r 

CAL    TJJCB    OF   MOON    BOUTHINO-   "-      " '"-  "^    "•       '' 

WHAT   18  A  KXTBD,  *o.r-BAaLOW 
L>VB  —  MKBISUJ9'    ON    OBDNUrOK 

MAPe— HOT  aiLTT— ABTIftUITT  OP 

MAH'. 
„P"?:}-I  •"»  iofonn  Mr.  Lai.  (letttr  14031 
TgL  Xm.,  p.  601)  that  the  periheUon  paaaace  of 
BAa'ieonit  in  1875  ocoarred  on  April  13th.  Itwa^ 
aiwnd  with  extreme  difficnitj,  and  only  with  tb" 
kpd  mitmmenta,  daring  iti  apparition  in   thai 


if  tbe  lemperatnre  be  aboTe  ita  "  oritioal 

point,       Tbif  point  ia  ditremnt  for  dlfferfnt  liqnida. 

For  liquid  CO,,  if  I  remember  rightly,  it  it  abont 

+  30'  C..  and  for  water  aboat  360'  C.     AboTS  thit 

temperatDra  do  amount  of  preaanra  will  effect  the 

condenaalioQ  of  ateam  to  the  liquid  atate.     Henee, 

whateTer  trouble  Mr.  Lancoiter  took,  by  meani  of 

powerfnl  freeiing  agenta,  to  reduce  tbe  tempentiur* 

of  the  oiygen  ao  as  to  introduce  it  into  hia  aloriiK 

w  oompn-    Teaael   in  a  liquid  atate,   it  would   neceaaarilj  ba 

ti  bonn,     gaieoua  on  ririog  to  the  ordinary  tempiratare,  and 

id)  of  tbt    would    exert  greatly    incrraaed    pretaure  into  tbe 

much   ic  I  bargain.      Aianming  tbat  he  haa   no  difficulty  In 

'ir,  inter-  |  making  hia  botllfB  itand  tbe  preaenre,  and  tbat  be 

I  at  least]  I  does    not    object    to    tbe  great  weigbt  which  tbe 

lulua.     In  '  neMeaaiT     strength    impliea,    what    has    be    got? 

luldentei  .Merely  hlghly-oompreaaed   gaaeoua  oiygfn.     Well, 

we  hare  '  be  oould  havo  had  that  if  tbe  liquefaction  of  oijgen 

the  Sua'i    had  sarer  been  effected,  and  ao  MM.  Pictet  and 

ibile  in  3^     Cailletel'a  experimecta  have  brought  him  no  uBarar 

>n  at   Ob.     to  his  goal.     In  tact, they  merEtvptotethe  diffieolty 

.._.      '41a.  p.m.  '•  Oh.  2tm.  4'4I>.   Q.M.T.     Thi  I  of  obtaiaiig  liquid   oiygeu,  and   ehow  coneluaiTelj 

fixed  Staia,  and  tbe  more  distant  plaueta,  may  be     Ihe  impoaaibiity  ot  retainirg  it  in  a  liquid  atat*. 

Uken  to   Bouth   12ni.  (and  not  12'  aa  your  com>-  .      M,  Piotet  hut  prored   that  Uie  denaity  ot  liquid 

apondant  writaa  it)  later  by  Graanwiob  time  at  hia  I  oiyg"  ia  about  the  aame  as  water :  henoe,  oiygn 

atatioo  than  they  do  at  the  initial  orie.  gaa  at  0°  C.  ia  about  699  timei  aa  ligbt  ai  tbe  liquid, 

"  Ajulo  "  (query  32280,  Vol.   XXVI ,  p.  635)  U     t>nt  at  -140'  C.  {the  temperature  ot   M.  Piotaf  a 

quite    correct    in   hia    value    ot    the   citre— tIi.,     aipniment)  these  699  Tolumea  would  be  deomaed 

39'3TaT9in.     The  number  of  graina  in  a  kilagmmme  |  tn  340  lolomes.     Aa  tbe  prnnnre  waa   320  atmo- 

'    15432  34BS  ;  and  ai  there  are  7,000  grain>   in  a  '  spheres  the  oxigen  which  retained  the  gi 


qaka>  ef  by  Blr.  Birt  {in  letter  14t62,"Vol.  XXVL 
t-laiyt  PraaDmablyitmuatbeaomekbdof  ataocia- 
liaa  fortbeaiaminatioD  of  the  Moon's  aurfaoe  i  but 
■laraa  I  know,  ao  publicity  baa,  up  to  tbia  time' 
tiB  ginn  to  ita  eonatitntion  or  objecla.  If  it  bo 
■kt  it*  titU  iDdicat«>,  I  thould  think  that  thera  are 
wuj  atodeuta  of  Aatiouomj  who  would  be  glad  to 
ku  it ;  mfoally  now  that  intateit  ia  Selenography 


Kund  aTOiidupois,  1  kilo  muat  ba  -  2-£0t6l921b. 
.m  aorry  ta  End  any  reader  of  tba  Enqlibh  Mi^ba- 
NJCtroublinghimself  abont  that  moatuDieientifio  and 
arbitrary  aystam,  the  metrio  one.  Let  the  Soulh 
Kenrington  party  penist  iu  their  endwioun  to 
ram  it  down  our  throats,  bat  let  na  adopt  the  wiee 
policy  of  the  old  lady,  who  "  went  on  never 
micding."  If  "  Ajnto"  wiahea  to  learn  how  really 
DDpfailoeopbioal  the  metric  ayatem  ia  he  ahould  read 
"ittleabillingtraotbythe  late  Sir  John  Htnohel, 


J  the  liqnefied  portion.   HenM. 

LancH-ter  took  aome  of  M.  Pietet'e  liquefied 
diygen,  and  atored  it  in  a  atrong  bottle,  the  latter 
•rotild  Im  anbjeoted  to  a  preaaure  ot  about  TOO  atmo- 
iipherea  on  acquiring  tbe  ordinary  tomperatura. 

In  further  reply  to  query  32015,  p^te  608,  napeet- 
ing  konmiia,  I  do  not  think  theaddiiiooot  Dewmilk 
lo  old  hoomias  would  retult  at  once  in  a  prodoet 
feaenbling  fresh  kanmias.  As  "  A."  seema  actirelj 
intereated  iu  tbe  subject,  I  condense  the  toltowing 


ibe  tube  of 
tud  the  eyep 


it ;  eapadaU]'  now  thatintataL a.-i-r 

bam  io  rcTiTed  and  alimuLated  by  the  pablioa. 
— ••(Mt.  Nnaou'a  Moon. 

_I^*ll!*n-"?'  **••  intormation  contained  in  r^plj 
)Ue4(Tol.  XXVI..  p.  607)  doea  not  enable  me  to  say 
l^tUBC  more  deBnite  than  that  Isuppoae  Mr.  Coi'a 
(■aflfemtobe  the  SphoenopteriaCrenato,  a  common 
Oitonircrona  form.  Aa  to  hi>  fossil  "aomethiog 
UaMB  a  ttognod  a  flsb."  thii  ia  simply  impoaiibl* 
tgdntrfy.  The  tme  Gab  of  the  coal  measnrea  were. 
mnoroid  in  their  character,  and  the  batraohian- 
Ifti  ttptilea  of  tbat  epoch  loo  diTeraifiad  in  their  Mich  ejrfpieee 
Miaetuie  for  any  ipaciea — or  even  genui — to  be  '^'  '*■  ■^'•**"'« 
nsgniwbla  from  lo  rery  Ta«ae  a  deiciiptian. 

I  wonld  aay,  ia  limine,  with  reference  to  qnerv 
KM  (Vol.  XX7I.,p.  6121  that  if  Mr.  Daiiea  his  an 
MnnomieBl  tcleaoope  with  an  object-glass  ol  7lio. 
(raay  other)  aperture  by  Dollaod,  he  is  the  unhappy 
rMlBBM'  of  a  [rieee  of  fraudulent  mhbiih.  There 
■arerwaa  an  optician  ot  that  name.  The  famous 
■akcra  of  aehromatica  in  dats  gone  by  were  named 
Dtlbnd,  and  the  apelling  "  Dolland"  boj  been  from 
toe  to  time  adopted  by  the  lowaat  atamp  ot , 
Mken  to  pasa  oft  worthlees  troth  open  thoae  who  ' 
ne  inonut  or  heedleas  ot  this  fact.  It  my 
IMnit'a  toleoDOpe  be,  as  he  aaya,  a  Dotland,  he  nay 
^MDt  the  lenses  or  do  anything  else  be  Ukea  with 
(ireferablr  use  them  for  a  camera  obtcnra  or 
•bow)-  Should  he,  howerer,  hy  a  lapsua 
.  hare  anhatitutfd  an  "a"  for  an  "o  in 
■thing  hie  qufstiou  and  be,  after  all,  the  owner  of 
■  NBlapeeimen  of  DoUond'a  work,  then  let  him  by 
•amaae  attempt  loeemtntit,  butseud  it  to  aome 
MBpettnt  optieian  to  Eee  what  is  the  matter  with 
it  Hia  eODcluding  sai>tence,  of  oonrae,  merely 
■Moibeaa  eommon  optical  illusion. 

"  Diioppomted  One"  (query  32265,  Vol.  XIVI.,  p. 

I"!"-  got  bold  of  a  Gregorian reflec ling  teleacope. 

rail ebield  or  disc"  is  the  second  ipecnlum 

Tbe  "  ooloored  glass  of  a  deep 


_.jlum,  and  tba  Metre."     It  has  been  reprinted     lS74)  which  paper  itaelf  obtained  them  from  t.„ 

Sir  Joha'a  "familiar  Leelures   on  Scientific,  Doi(y  Jfeu-J.    VBrions  tribes  in  Tartary  were  fonnd 

Suhjeeit,"  I  to  prepare  a  fermented  liquid  from  mara'a  milk. 

"  Ballymaainet  "  (query  32335,    Vol.   XXVf.,    Thoae  who  habitually  drank  this  were  entirely  free 


speaking  of  the  "  Barlow  Irom  consamption  and  oogaate  disorder!.  A  Dr. 
lona  the  >o-ealIed  "  Barlow  '  Pottinkoff  started  a  koumiaa  eitabliibment  at 
e  achromatic  combination  '  Hamara,  on  the  left  bank  of  the  Volga.  Dr. 
"at)  plaopd  in  I  Tajielski,  a  Paltab  physician  resident  in  Loodon, 


telescope,  between  the  object  glasi 

a.     It  ia  placed  within  tbe  focus  ot 

.  ita  effeet  ia  to  increaae  tbe  power  ot 

>  an  extent  dependent  upon  tbe  ratio 

vrithin  the  primary  focus  of   the 

'.elescope  to  its  own  [uegatiTe]  foeal  length.    Thus 

1  Barlow  lens  ot  lOin.  focus  placed  Sin.  urartr  to 

ihe  objeotiTe  than  the  focal  point  ot  that  objectiTe 

irill  tiaetly  double  the  power  of  erary  eyepiece  used 

*ith  it. 

The  aameoorraepondent  (qnery  32337,  Vol.  XXVI, 


■oight  li 


■£u,  h 


^'■«n»„en 
o(  tbe^t^'n 
vaoga  cakinr 
■ad  mait  be  removed  (by  unscrewing)  before  looking 
n  any  other  object,  celestial  or  terrestrial.  This 
Wine  been  dona,  your  correrpoudent  should  direct 
bit  teieoooiia  to  any  distant  ob}ect,  and,  b;  the  aid 
rf  the  task-work  of  which  ha  speaks,  mote  the 
nan  Birror,  nntil  the  object  he  is  regarding  appeara 
■kaip  aod  distinct. 

In  aaawer  to  "  DelU"  (query  32270,  Vol.  XXVI., 
|.  eia)  I  may  tell  him  that  "  tbe  opiDion  ot  modtrn 
artranoBien  with  regard  to  the  meteoric  satellite 

■ — sot*  were  suppoaed  to  hare  been  oalcn- 

•■^'  "  ^a,  that  (like  Vulcan)  it  was  nn 


lM«d  by  K.  Petit,"  ii 
FM>tM«|iTiae. 


iutrodncing    any 
u'asurable  error. 

The  "gold"  ot  " Edmund"  (qnery  32310, 
IXVI.,  p.  636)  is  worthless  iron  pyritee.  It  ii 
rare  to  examine  any  cocaiderable  qoantity  nf 
■ithont  finding  romsof  it  atieaked  with  tbis  mil 

I  cannot  answer  query  32316  (Vol.  XXVI.,  p.  636) 
being  ignorant  of  tbe  locality  to  which  it  refers ; 
but  with  referente  lo  the  succeeding  one  (323171, 
may  inform  "  Float "  that  the  latest  edition  of  Sir 
John  Lubbock's  book  oontains  all  the  information 
vhich  had  accrued  u^  to  the  dale  of  its  publication. 
kl  any  rata,  it  is  eminently  well  worth  reading,  for 
H  variety  of  reuona ;  and  ent^n  into  a  kind  of 
detail  whioh  ia  absent  from  Sir  Charles  Lyell's 
irork.  I  notice,  by  the  bye,  the  advertiaement  of  a 
hook  juet  out,  called  The  SaiDit  of  Hislary.  I 
tave  not  seen  it  yet ;  but  I  ahould  fancy  tbst  it 
aonid  contain  a  good  de:il  ot  information  ot  tbe 
(ieaoription  which  "  Float"  ia  seeking. 
A  Fellow  of  the  Boyal  Aatroaomloal  Booiety. 

CO^DSNSBn  OXYaSN  -  KOlTUl;JB  - 
ESTIMATION  OF  OABBOLIC  ACID- 
HEAT  FBOU  COAI.— BBTIUATIOU  OF 
BOHIO  AOID-DAVYUM. 

[11083.]-!  uiVotry  to  aay  t  still  differ  from  Mr. 
LanciBter  ag  to  tbe  prospects  of  seeing  his  oxygen 
dream  realised.  1  fail  to  psrcoiie  that  the  llquetao. 
t,oo  of  oxygen  by  MM.  Pictet  and  Caillateb  cau  be 
considered  at  all  an  approach  to  what  we  ahould  all 
like  to,  and  Mr.  Lancaster  believes  we  shall,  see. 

It  is  true  that  oxygen  haa  been  gblained  in  a  liquid 
state,  but  under  what  oonditions  i'  M.  Ciulletet 
fraud  that  oxygen,  nnder  a  pressure  of  300  atmo- 


ilk  ia  OB  good,  i.        ,  . 

for  the  manufacture  of  koumisa. 

The  following  is  IheproeesiotpreparaUon  : — One- 
third  ot  koumiss  ia  mixed  with  two-thirds  of  freah 
(mara'a)  milk  in  a  clean  wooden  veesel  reaembling 
an  English  charn,  and  there  left  from  six  to  eighteen 
'  hours,  according  to  the  alcobolie  strength  required. 
During  this  time  it  ia  occasionally  churned.  Any 
necret  there  is  in  koumiss- making  is  to  know  tM 
amount  of  ohnrnicg  required.  It  must  be  suBpended 
at  the  point  where  cords  or  butter  wonld  be  formed. 
Habit  and  practice  alone  loach  this.  Aftfr  thU 
ehumingand  fermenting  prooesa  has  lasted  for,  say, 
six  hours,  a  portion  ot  Ihe  contents  ot  tbe 
vesrel  is  drawn  off,  and  this  constitutea  the  weakeet 
kind  ot  konniiss,  Auother  portion  tapped  off,  after 
a  continuation  of  the  process  for  a  farther  period  of 
six  hours,  is  of  stronger  quality,  and  so  on  with 
tbe  last  or  third  degree  of  etrength. 

The  konmisB  ia  pot  without  delay  into  alRnut 
bottles.  When  koumiss  is  not  obtainable  fer  tbe 
initiation  ot  the  fermentation,  the  prooeiB  maybe 
coodueted  as  followa  :— Two  tableipoontuls  of  yaosi 
are  put  into  a  quart  bottle  filled  with  (mare's)  milk. 
and  tbe  mixture  is  allowed  to  ferment  for  twenty- 
foor  bourj.  Tbia  may  then  be  used  tuatead  of 
koumisa  forstartiug  the  fermentation  of  twice  ita 
hulk  ot  fresh  milk,  aad  this  again  tor  a  still  hirgar 
amount.  Some  patients  at  Samara  drink  six  or 
eight  bottlea  of  koumiss  per  diem,  eubsialing  entirely 
on  it.  It  is,  iu  no  aenee,  a  specific  for  coniumption, 
is  ot  sovereign  efficacy  in  recovery  from  a  long 


I  guve  t^e 


illness  where  no  organic  detrimt 

Clearly  the  London  koumiss,  of  whii 
analysis  on  page  555,  was  prepared  fromi 
partially,  skimmed  milk,  and  it  ia  probable  that 
sagor  woaalBo  added.  Tbe  koumiss  made  at 
Davoa,  Switierland,  has  the  fallowing  oomposltion 
Percent. 

Aloohol 3  21 

Fat        1-78 

Sugar     210 

Lactic  Aoid       0-19 

Casein  and  Albumin I'Stf 

Salta       -51 

Oarbonk  Acid 'IB 
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I  douotremamheF  wba^  procsii  I  formerly  bok- 
gwt(ii  that  Malco:in  Sillttn  ihould  trj  for  "  K^'ti- 
Duting  carbolie  Rciil  in  crudo  »nip1ei."  (Qn^rj 
33220,  pftjce  G12  )  It  in  diiEauIt  to  r«commeud  ■ 
f  rottiri  without  kna«ii>K  "liit  skill  the  qseriat  has 
in  chemicikl  maiiiimU'ian,  >nd  thoM  whioh  u-a 
e>iTi«ftb]e  far  the  <lranE  acid  an  not  appllaable  to 
dilute  lolutians.  Hitppaechacr'a  method  U  ana  of 
th«  Ust.  The  aolutian  of  the  known  qnantity  of 
the  sample  ia  treatpil  with  broniDe  water  of  known 
iliei.gth,  in  qnaiilitr  more  than  aafficisnt  for  the 
TOMtion  CpH(0  +  i;Br  =  CsHjBrjO  +  3HBr.  Th« 
tne  bromine  rrmiininK  ii  aacertainnl  by  adding 
pntasaiam  iodtifo  and  titntioH  tho  liberated  iodine 
with  ataadard  h;pa<ul|itute  i  tbe  orisinal  strerKtb  of 
the  bramiDH  walur  i'  usertained  in  a  similar 
trainer.  The  procras  is  accarate  and  f*ir]y  BimpLc. 
If  Mr.  Sellars  li  chemist  pnoogh  to  underatond  the 
prloripie  of  the  ahotn  process,  I  shall  be  happy  to 
vite  him  working  dttaili,  but,  otliErwiae,  it  la  use 

Anetlier  plan,  which  appearj  rery  simple,  bnt 
which  ran  only  ftiva  approiimate  reaulla,  ia  the 
followiDR  i— Take  lOOce.  of  th«  S  per  cent,  aolutiin, 
allow  any  tar,  &i' ,  to  settle,  filter  if  neceirary,  and 
add  to  100c.  of  th<!  cluT  liquid  10  drops  of  a  10  per 
«mt.  aolutian  of  firric  chloiiile  in  «at«r.  A  Ttolrt' 
blue  colour  i«  produ.'fd,  the  deplh  of  tint  of  wUeh 
is  compared  wi<h  that  yiplded  by  a  Freahly-prepared 

Teoua  Bolntiou  of  earbolio  ooid  of  known  itrensth. 
.  E.  Clinch  atki  a  ouriDn.i  qu'^tion  about  heat 
ttom  nwl  (qnciy  ^2390,  pa^e  G13).  In  two  coals. 
CODb^ninfc  rrspectiTuly  1  and  2  psr  cent,  of  a-h 
the  combnitihle  niiitli-ra  are  conaiHiaently  in  the 
proportion  99  anil  OS.  Hence,  if  bnmt  under 
«iaetlT  the  fame  cit.iditiaos,  and  if  the  combuiliMe 
natter  bod  eiacllv  tie -aine  oompoaition,  th»  £n>t 
coal  akoHid  Urt  ffl  minute*  to  tho  other's  98.  Is 
C.  E.  Clinch  snTo  it  did  notP  Um  be  tried  any 
Beient  care,  and  is  he  aura 
:i.t  liid  rot  inroUe  a  far 
larR.'r  popsibtlity  of  eir.ir  ttiaa  l-»9th  of  the  total 
rdiiuUF  II  ho  in  I  thould  like  to  koow  the  plan  he 
omrloyed. 

Bono  acid  (query  TJ257,  page  612)  can  be  det-r- 
mined  in  horu  by  litralion  with  standard  aulplii 


gouB  to  this  Bubatanoe,  the  term  aloohol  bu  been 
made  generic  and  has  therefora  been  applied  to  the 
wboln  class  of  substances.  This  term  baa  been 
still  further  eiUnded  to  all  neutral  compounda  oF 
carbon,  hydrogen,  and  oiygeii,  wbich  prodoce  ether 
by  the  abstraction  of  water  by  acids  from  these 
ivimpDuiidB.  The  alcobals  may  be  supposed  to  be 
dftived  from  water  by  the  aubstitution  of  radicals  of 
the  aeries  CaH~Ti  +  1  for  one  atom  of  hydrogen 
thus,  0  l^andO  1%^'- 

Methyl  alcohol  ia  one  of  the  prodncts  obtained 
from  the  deatruetire  diatilUtion  ef  wood  in  closed 
Tessels.  It  is  obtBinpd  from  methosalicylic  acid  by 
tlie  action  of  potassio  hTilrat*,  thus,  C;H40MeOHo  + 
KHo  =  CHjHo  +  CrHiOKOHO. 

By  tho  action  of  pstassio  hydrate  on  methylic 
ohloride.  whioh  is  ubtained  by  the  action  of  ohhirine 

CH,  +  Cli  =  HCl  +  CH3CI.  and 
CHjCl  +  KHo  =  KCl  +  CHiHo. 
When  distilhid  from  wood  it  is  aoeompauled  with  . 
acetic  acid,  methyl  and  ammonic  acetates,  hydro' 
carbons,  nnd  tarry  matter  This  mixture  of  sob- 
stances  is  satnrat.d  with  lime  and  diatillfd.  The  ' 
lime  retains  tbo  acetic  acid,  tarry  matter,  and  ^ 
water,  and  the  methyl  alcohol  and  other  sub-  ' 
Htaacei  diitil  over.  Arter  anolber  distillation  with 
liino  dry  calcie  chloride  is  added  to  the  dialillate. 
whicb  combines  with  the  mfthyt  alcohol.  The  other 
«.ibr.tanceB  cau  bs  drawn  off  by  beating  to  100"  C. 
Tbo  dry  mans  tbnt  i>  bf  t  ia  miird  with  wst«r  and 
diitillrd.  when  this  alcubol  distila  orer  and  is  dried 


listillsti 


[oicklim 


oh  oiperime 


Methyl  alnihol  is  an  ii.flimmable  colourless  liquid, 
having  an  clour  somiwhut  like  ordinary  alcohol, 
and  a  biurDing  tsitu.  It  has  a  speoiSc  aravity  of 
■Sand  boils  at  61J"- C.  Its  mol  enl.ir  weight  ia  32, 
and  one  litro  of  tbe  mpour  weighs  16  criths.  'Water, 
nicohol,  and  ether  di^soUe  it  in  all  proportions.  It 
burns  like  common  alcohol,  producing  water  and 
carbonic  anbydr.de.  It  is  generally  used  as  a  sub- 
stitute for  ordinary  alootol  on  account  of  its  cbeiip. 
ne-s,  and  the:o  two  lira  mixed  and  sold  as  metbj- 


[>ugb  s 


There 


'nish.    Thii 


d  lun  been  Bddi_ 

__  .  ._     ..  sul|>hato  a  single  drop  iiieicess 

will  change  Ills  col  >nr  of  the  liquid  from  u  wine  to  a 
bri|;htr«l  tint.  Tbc  acid  used  calculated  into  its 
oquiralent  of  hoiio  ucid  shows  the  amount  of  the 
latter  pi'esent  in  the  sample  of  borai^ 

Daryam  is  ■  nii'lBt  rraently  de.'nribed  by  M. 
Scrgins  Kern,  of  St.  FetersbTirg.  who  obtained  it 
from  aparlicnUr^udiilionrpsnltantfrom  the  analyst' 
of  platinum  or",  which  Bolulion  had  been  indicated 
by  Biinranas  lihily  tooontiin  an  aukiiown  mctnl. 
U.  Keru'b  anahtienl  antecedent'  are  not  rrry 
faionrable.  and  tti^ri'Ioio  his  discription  of  the  cha- 
racters of  Darynm  an  I  its  salts  most  be  receive  I 
with  some  nserra,  Ths  platinum  ore  from  irbieb 
Divyam  was  ohtaired  contained,  oceoidiug  to  M 
K-m,  only  about  U'Ul  per  cent,  of  the  n'W  metal. 
■" '■  ■"■'  '0  have  a  density  of  " '^  — ■*  -- 


ij{ht  approiimstlni 


0  ItH.     Boiling  SI 
-   -esriy  ,--  '  ■ 


yellawiph-red  sul(>bjte.  The  metal  dissolreain  aqi 
rrgia,  yicldiig  a  cbloridn  which  ia  *ery  loluljle  in 
water,  alcohol,  and  ether.  The  cbloridB  forms 
d'^ublesaltiwith  tLe  oblotiJeK  of  the  alkali- metala. 
'7h;  potaisium.  thallium,  arid  ammonium  are  in- 
■oluUe  in  walor,  hut  solnbleinalcohol.  T be  (odium 
aaltiineaily  insoluble  in  walerandalcuhol.  D'v^nm 
i-  predpitatcd  fi4iu  acid  solution'  oF  the  ch^cidd  as 
Daiynm  sulphide,  soluble  in  alkaline  solutions. 
Eran  in  solntions  of  Darjum  perfectly  free  from 
irmBBlphocyanide.-  give  a  ohamctirietio  purple  red 
•■nlanration.  I  tiiink  by  the  above  fa:ts  Sergius 
K-rn  has  proved  his  case. 

ShcfEsld,  Uarch  -J.  Hired  H.  AUen. 

OXTOBN. 
[14080.^— Wu:le  readii'i;  the  answers  giren  as  to 
the  cau'c  of  a  r.i-tnC  expliiiion  it  bos  occurted  to  me 
that  it  would  b>'  w.'lt  to  mpntiou  a-L  occaKionol  caoae 
of  accideul — viz  .  the  bun-ting  of  the  rptort  owing 
to  the  watiT  in  tbn  wasb-bottlo  rubbing  buck  into  it 
«onae(|nent  np"n  lie  supply  of  oiygen  cea-'ing  ti-m- 
porarilj.  A  frici:d  of  mine  once  suggested  a  mrnn' 
of  avoiding  this  calamity,  by  eonnec:ing  the  reloit 
wilb  an  empty  t»-pI,  which  in  it<  torn  i«  connpct  <l 
with  the  waab.bott>.&c.  If  the  rush  back  does  take 
ptaee  no  harm  ia  dun-',  and,  moreover,  it  serres  as 
an  indicator  to  the  opiralcr.  Ttils. 


ALCOHOLS. 


.  .  taliiii  of  «i.gat— thii«,  CfH,-0«  -  2Ct>,  + 
aCsBj  +  Ho.  From  tho  torumla  CiHiHa  we  se- 
tiat  it  is  a  compound  of  the  h^drocari'On  ethyl, 
C^IIi.  end  a  feiiu-mo  e-ule  ol  hydroiyl,  H>Oi.  and 
as  the  other  hvili-ocarbons  of  tbu  SPries  hating  the 
pneral  formuls,  I'oH-n  +  1,  to  which  CsHj  elhjl 
bilongi,  nnite  with  hydroiyl,  forming  homologona 
c;aipoiindii  posses  iug  obcmical  propectint   anal»- , 


Hlcobols  unites  with  calcic  chlirrdp,  forming  cryi 
having  the  composiiinn  SMpHoCnCIj,  and  it  dis- 
■nlvp"  baryta,  forming  tbo  crystal  compound 
2MpHDBao.  It  di-solves  ttniia  and  potassie 
bidritea,  iLndnben  mi.lieed  wuter  and  formic  acid 
ar.'  formed  thos,  CHjTXo  +  O;  =  OHj  -f  KCoHo. 
Sodium  and  potastiuiu  displace  eno  atom  of  I'Tdro- 
gt-n,  forming  fuo  niothjlatps  CHsSuo  and  CHjKo. 
When  heated  with  patas>ic  kydr.ite  bydnigpn  ia 
giTin  off,  and  pola>>i:;  oiilate  is  formed  (bus, 
aCHsRo  +  2KUo  =  (CoKo)-  +  5H9  Chloroform 
is  produced  when  it  is  di,.tillod  with  blpaching 
pnwder  and  wnter.  thus,  2CHsH0  +  4CanCl.  -  3oH, 
+  fCao)-0  (CaCl)3  +  2CHCj  H>d.o^bi<.ricacid 
ael*  on  it,  forraiog  water  and  metDylcbloride  thus. 
CHiHo  +  HCl  =  OHt  -<■  CUii:i  Similar  com- 
pounds can  he  fnrnied  by  the  action  of  UBr  aid  HI. 
It  forms  CHaHiSOi  and  (OH^VSi,  with  H.BO,. 
Whpn  it  is  dittilled  with  CHjHSOi,  methyl  eihiT 
i-  formeil  which  i*  isomeric  with  ethvl  n'cnhol  thus, 
CHaHSO.  +  CH3HO  =  HsSO,  *■  (CHaUO. 

Klhyli'-  alcohol  is  prejiarcl  bv  the  action  of  H( 
on  CHjHo,  girini  mstbyl  iodide  thus.  CHjHo  + 
in  ^OH,  +  CH,I.  and  by  the  aolion  ef  ainc  on 
the  iodide  ethyl  hydride  i'  obtaintd  thos,  SCHjF  * 
Zn  —  CjHs  *■  Ziil:,  and  by  tbo  action  of  chlorine 
nil  tbi"  bjdrido  rthyl  chloride  is  obtained  thus, 
CjHf,  +  C  3  =  CjHiOl  +  HCl.  By  a^^ing  on  thi' 
oliioride  by  potap-i'-  hTdtaic  tbn  alcuhnl  is  obtained 
thus.  C-ttiCl  t  KlU  -  CiHjHo  +  KOi. 

Acetylene  C;H:  h  priHlucod  tiy  tho  voitoio  cnrcent 
pn'-iiig  belWftn  carbon  points  in  an  atmosphere  oF 
b)dra«<'n.  nnd  ns^cpnt  tiydrou-en   anting  on   C-H^ 
H.SU,  with  lliis  forms  HC-HjSO^, 
ii'<  d  Hith  water,  forms  a'rcnhol  tiios, 
IH.    =   H^O,    +    CsHsHo.     By 

Sartof  iriehljeer  j cast  to  fuur  parte  of 
ifsoWcd  in  tvnnty  parts  of  wati^r,  fer- 
meiiuiion  will  commin--e  in  le-i  thin  an  boor  nt  a 
temperature  of  about  StTC.  Tbo  cine  sugsr  tikes 
up  water  and  forms  grape  sugar  thus,  CitHi:l>ii  ■*■ 
OHi  ^  2C«H„ri«.  and  the  vea-t  acting  on  th<,  graps 
HiiEur  foniis  eorliopio  aiihydiid"  and  alcohol  thus. 
C„H|.-0,  =  aCo.  +  eCsH.sHo.  Thpf-rmcnt.d  liquid 
i-  di^lillcil  by  which  the  om-le  a'cobol  is  ohtaiapd, 
■  =   __..       ^jj  tmal]  quantities  of  other  mb- 


whirh.heii 
Hl'-HiSO^ 
adding  oni 
cuno  pugar  difsoWcd 


f  qui 


'.    Thi.< 

ckliiu 


Ihn  lime  falls  to  po>td>T, 


t  and  Blliiwed  tc 


n  frs| 


.»d  until 


i-traeti>>g  wutiT  from 

illid  in  a  water  or  cii'cio  chloride  bath!  the  result 
H-ing  abioluh'  or  anhjdroux  uloibol.  Huwerer,  ii 
t  still  cniitsins  tnw^pH  of  water,  nibjeot  it  to 
mother  dist'llation  with  qnicklirne. 

K  thy  lie  alcohol  isaTolatilo,  inflimnable,  limpid, 
inlouiless  liquid,  wilb  an  sgrresblu  odi>nr  suil  a  hot 
lurning  taste.  It  builsat  Ttl'S  C,  and  bss  not  bern 
olidiGi-d.butat  — 111>C,  it  becomes  gluti  no  lis.  For 
his  rea-on  itii  nsod,  when  coloured  by  ooehiueal. 


vapour  it  is  16.  It  burns  with  >  nan-lnminona 
flame,  forming  water  and  carbonic  anbydrida, 
rtquiring  three  volumes  of  oiygon  for  perfect  com- 
bustion, thus,  CiH^Ho  -t-  60  =  aCoi  +  3oHi.  Ai 
it  bnms  at  a  high  temperature  and  dapoiita  no 
soot  on  bodies  introduced  into  its  flame,  it  far- 
nishes  a  very  valuable  source  of  heat  to  chenista. 
It  fonuB  the  obaraateristic  ingredient  of  fanaantad 
liquors,  of  wtiieh  on  extraordinary  quantity  iB  con- 
sumed to  produce  a  ntate  of  temporary  iuaanity  and 
curtail  the  natural  Ifngth  of  life.  It  ia  a  naroolic 
poison,  and  when  taken  in  exoeas  in  the  eoncMi- 
trat«d  state  cautes  death.  It  ia  one  of  tiM  mait 
important  medicines  and  one  of  the  most  importaat 
chemical  reagents.  Proof  spirit  contains  appraxi- 
matrly  equal  weights  of  alcnbnl  and  water  exaetly, 
-S0'7e  ol  the  former  and  49'21  of  the  latter,  and 
baring  aspeciGc  prarity  oF  '91981  at  60'F.  Whiskey 
and  brandy  pbnuld  coutain  upwards  of  50  par  eent. 
of  aliTObol.  Wints  contain  from  IT  to  7  per  omt., 
and  beer  ale  and  por»r  from  S  to  7  per  oent.  by 
weight  of  aloohol.     It  is  d.fficmlt  to  obtain  afaa^ute 

men  mixed  with  water  it  emit<  bpat  and  oontraots 
in  volume,  SO  volumes  of  WKter  and  53^  of  alcohol, 
producing  100  instead  of  1U31  volumes  of  the  inix- 
tura.  Alcohol  dissolves  a  great  many  substanoeB, 
end,  being  Tolatile,  can  easily  ba  separated,  leanng 
the  substance  dipsolved  in  a  pure  state.  It  diBBolTSS 
many  of  thevagetikblo  acid',  most  of  the  deltqoeaccat 
Balks,  many  of  the  giiaea,  the  hydrocarbons,  the 
epaecttnl  oils,  the  vegetable  alkaloids,  tba  raiM,  S, 
N».  KHo.  NaHo.  K-S,  NssS,  NH„  Br,  I,  Co.,  ON) 
{CS'.-,  PH3,  and  Fmall  quantities  of  BP,  aoft, 
sugar,  fats,  and  fiii.d  oils.  It  is  decomposed  wun 
passed  Ibrougb  hit  tubes,  the  prodoola  VBtjing 
according  to  the  tempornturri.  At  a  very  high  tern- 
perJtiire  bydragrn  alous  is  given  ofF  and  oarbon 
deposited  at  a  lowrr  Iumporoture,  napbthalin  and 
beoEol,  and  at  a  still  louver  temp.ratare  earboiDO 

lene,  and  hydrog  'n  sr.<  ;<  odui'td.  Bv  oiidstion  it  IB 
conri-rtpd  Grst  intj  sl'ehuli  nnd  afterwards  into 
acoiicneil,  thus.  f:H;Ho  +  0=  MeCOH  *■  OHt 
and  CH3C0H  -t-  O  -  CHjCoHo.  When  pon"<d  on 
sodium  or  pola"sium  ethkliitss  are  formed,  bjdrigen 
being  given  olf  tbus,  C^H^Nso  and  C]H:,Kd.  Wnan 
tresW  with  nitric  add,  oialin,  glycolic,  and  gly> 
oialio  aeids  aud  nitrons  ether  are  produced.  WhB 
one  part  by  wpi^ht  of  silver  ia  dii'dved  in  two 
parts  of  NOiHo  and  excess  of  alcohol  ndiled,  orystalB 
oF  argentic  fnlminato  aro  formeil.  When  treated 
with  chlorine,  hydrocblorie  acid,  clbylie  rhlorids, 
and  cblorsl  hjdr.it  ■  are  prodnopd  thus,  aCJIsHo  + 
401:  -  1HC1  +  C-HiCI  +  CaHjC'jOi  Colorofom 
is  prodncpd  whon  it  is  distilled  wiib  chloride  of 
lime.  Alcohol  takes  Iboplacsof  water  of  crystal- 
lisation in  the  following  compounis  termed  alDoho- 
latps  —  Ti».,  CiCl-tCiHiHo.  ZuC',,  SCaHiHo, 
M;0,CaoGC;HiHoN:0<M(;o6CjHiUj  and  MuClvlCi 
H^Ho- 

Pnenylie  alcohol  or  carbolic  uoid  IB  formed  ^ 

Casr-ing  fthylic  alcohol  thiough  a  rpd  hoi  tnbe  and 
y  passing  acetic  acid  through  a  rod  hot  tnbe-  It  is 
produced  by  treiting  anilino  bydroohlorata  with 
potassie  nitrate,  tbu.,  KHj  (CoHilHCl  -^  NOKo  - 
C,iHiHo  +  JTs  +  OH5  +  KCl.  It  U  obtained  by 
distilling  salii'vlic  acid  with  lime  thus,  C«HiO0oHo> 
■*■  Cso  —  CtHjHo  -t-  Cocao".  It  it  produced  by 
the  destructive  di-tillntion  of  msny  organic  bodi«a, 
especially  oF  coal.  The  oil  of  tbn  coal  tar,  which 
boils  between  ISu"  and  200C,,  ia  collect  d  aod  mixed 
with  a  hot  asturated  aoiution  oF  potassie  or  Rodln 
hjdrnie,  a-  d  wbou  sonic  pjwilir-il  hydrate  ia  a 


or  sodic  pbei,ate  will  fall  to  the  Inttom  of  the  Totaet, 
while  a  li,jhter  layer  of  oil  remains  on  the  top,  whiidi 

decomposed  'by;  HCl  when  the  pheuylic  aloohtJ  ia 
liberated  and  riaea  to  ths  top.  To  remove  water  it 
'  digested  with  calcic  chloiiilo.  It  is  distilled  when 
•-"-    -  ■-  Tolourlpssnertiles  ou  being  exposed 


.tallix 


to  a  gradually  dimi nibbing  tempo 
dnced  by  tlie  diptiilitinn  of  gum  h 
tuns  btnioic  acid,  CbH^CoUh,  from  which  CsHiHo 
ii  obtained.  Tbi-  gum  also  eont.iiiis  an  esaontial 
oil  and  three  varieties  of  rsin.  The  Xantharrhcua 
haatiliii,  the  grass  trc  <  of  Nrw  South  WaUs,  yields  a 
yellow  gummy  substsuoe,  from  which  this  alcohol  if 
obtained  by  distillation. 

Pheuylic  alrohul  or  carbolic  odd,  when  pnre,  ii  a 
ilting  at  about  35'C.,  and 


by  the  metuls  in 
CsHj(N' 


,  like  the  true  alcobola. 
Lot  the  U  of  the  HO  is  diaplaeod 
le  ee.me  way  as  acids,  so  that  this 
M  at  once  the  nature  both  of 
,  Picric  er  trinitrophenjlic  acid, 
any  acid  forms  salia  that  orys- 


It  has  tho  odour  i 


.Bed  as 


IH  n 


anlar  weight  ii 


fpctant,    tendering    sewage,    &,r.,,    i        

quiokly  arrpsta  all  frrmintatite  and  pBtnlai 
ohsugea.  It  readilv  dixaolves  in  etber.  ajtroot  m 
aoid,  and  alcohol,  bnt  is  learoely  Bolnttlg  in  ir 
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It<  ciyrit?a  rcad'ly  liqiieF;  in  preienre  of  mtHBlni 
wilh  (rattr  it  foroii  a  rrjttallice  hfdraU.  (P^Hf,! 
2H:0.  TrvKtrd  with  Tlr  it  forms  C.UiU.l 
Tr^Bttd  ii'th  ehlorirp  it  rormB  Iho  Biil»litiiti*i>  u 
dirt*.  C,HjC'-Ro,  C,H.(:  jHonnH  tV:r'iHo.  T™i 
With  Dime  Mid  it  fon^.  C,Hi  tNO..)Ho.  CHj  (Nf 
Ho,  ud  C«H,  (NOi^iHo.  It  forini  witb  ulDml 
oiidaaniBMlutilaeompoaEiI,  CbHiHuPbo.  Tbe  dye 
temcdauriiM  ii  farmed  bj  mixiiiu  li  *ilh  HiSO.  ' 


.1  H,S04, 


of  oxklio  acid,  nrarl;  riukI  to  t 
i)  jtrtdnallj   ulded.     Vihaa    p 
■olidifiea  ID  ■  preon  mui,  which  i>  nnt  i*ork( 
baiUng  water  to  naune  ■ama  of  the   H..S04. 
form*,  with  |iMuh  knd  lodi,  ar^alBlline  compoi 
Whto  put    m  a   »mlrd    (ab«  with    ■minDnin 
betted,  uiline  N  (r,HslH.  i.  formed,  thui,  C.HiHo 
-  NH,  -  N  iCHiJHs  +  OH,. 

Hugh  ClemuntB. 

DISTItLATION  OF  PHALJI. 
_  [lJl>91.f--"JrBTiTiA"   Oft.   IXm)  K-ltn  me 
' '  ']  hn  DO  doubt  conniiii  rj  1o  I 


f nVert  M 


"  wholesale  pirooj."    Toll 
an  DnqaaliB^il  denial,  ami  n 


It*.-       . 
"JnttitU" 

b»i«  prrpnri  d  to  iireie  their  »ceii«fj.  Attha  tini< 
wbm  IwToti»thelittpr  referred  to  I  hnd  neithtr  Men 
Bor  beud  of  Dr.  Mill'-  pnhli.'XiDn,  nndiflcr  an  cu- 
mination  of  the  pamphlot  I  GdiI  that  theanlypoiutin 
•biehthfrrB^emblo  one  another  ii  in  thp  li-t  of  i9ii. 
tSUtioD  prodn'-ti,  the  (tnwter  numher  of  whieh  mu-r 
be  foDDd  ia  "Un't  Dirtioi-ury,"  which  in  ti«l>niler;i 
WQik.  The  rcoaon  of  this  Fimilnr'it;  I  meiitionoil 
ia  IbeiinmhiTof  Feb.  12.  In  "Dolructire  DJB- 
lilUtioa  "  the  whole  aubji^  of  the  rormaiian  of 
enalii  diimiined  in  a  aetiteaco,  asil  the  manner  in 
which  the  Tationa  tlemrnti  ft">np  toficther  to  form 
ths  Bare  oamplicntnl  conipoui.di,  i>  hMr^-Jj  toaclwd 
opon,  theae  being  the  prJTieipal  po-nta  which  1  took 
«p.  BaidfM  thiim  theory  ot  eoal  foi  nintion  limilBr 
to  that  of  Dr.  Mills  epnenreil  in  No.  iiiHi  of  tbvn 
rerrjonmal— thaliB,  moiothan  tl-no  jcariaco.  J 
trait  I  hare  elarly  shown  Itnit  Ihi:  uhaiKo  oF 
1    piney "    of    which  I  am   aeeii:'vd    b; 

'      "  ■'-■■   Of 


t  the  nlich'o.' 


tnilb,  and  that  nrither  the  J 


foundaiioi 


r  our  roadere 
will  nin!in>r  it  -  a  mTnafipropriaiion  of  Titlunbl,> 
■para"  if  I  ahould  eonlinuij  the  aahjc^  nt  aome 
fatiiB  data.  Jup.  Bex. 

"Betemre  to  Ibo  book  conBrma  tho  Inith  oi 
"Jnp.  Bei'fl"  atatfmeDl*,  and  wi^  think  "Jus- 
lilia'e  "  charge  an  unfouuiled  on?. — Ed  ] 


THB  AZ.D&H7DBB. 
[lJ€e3.1-THt;  <il.Uh;.l«9  are  cimponni^a  Formeil 
W  the  oildalion  of  the  almbol^.  Thnn  m 
almhol,  nCH,HO  -f  O  "  UHg  +  FCOH  {f. 
aldehyde).  The  aKkhy.Ini  on  further  oxidiitin.. . . 
coorerted  into  aelils  that,  HOOH  +  O  ^  HCOHO 
(formic  acid).  lu  the  pame  way  cthytio  alenhi! 
ia  eonrerted  by  oxidation  into  acetic  alctrhydt 
and  hy  further  oii<liitinn  in-o  unit-,  acid,  thna 
CHjCB-HO  +  O  =  on.-  +  OHjr()H(ne"ticalde. 
h!  de)  atd  CHjCOH  +  U  =  CHjCOHO  (noetic  Ofui). 
The  alcd hold,  like  oilier  orifsiiic  rompoiindu,  when 
bnrsed  with  a  sulBrient  mp|ily  of  niycen  or  air, 
form  watir  and  earl.onic  anhydride  i  but  if  tfa<>  com- 
boation  ia  elTee'^cil  at  a  lnw  tempenitnre  wilh  aii 
inioScietit  supply  of  air,  aMr-hyde  and  other  c^m- 
piaiidf  are  fortaeil.  The  blrobuld  may  he  oiidincd 
by  a  mixture  of  margnnio  oiide  nod  PDlphiiric  ncid. 
From  the-e  reicLioi»  we  see  that  the  ald^hydiM  are 
compouudi  inti-rinHllato  hi-twi^nn  the  alcohnlN  anil 
tb«eoiTC*ponding  acids.  MctbjIInnlMhnlHC'Hlin, 
nhyltc  CHiCHjHO,  propylic  CHiGHjHO,  butylic 
CsB,-CH:HO.  &C.,  all  eoi.taia  Dm  Rroap  CH.HO 
audoiygfiiunittHwithHiof  the  group,  forming  watur 
lOB.)  and  lears  COH,  whirh  i^  the  irroup  eoinmon 
to  aU  the  aMfhirlrB  tbiu  :  HCOH.  L'U,(.'OH.  C^Ifi 
COH,  CsBtC'OH,  &c  ,  are  re^p'■otiIel1r  foriDic,  acclic, 
pmpioLiCt  butjiio.  £B.,al<lehyHo',  aiid  tlie  uii-li  ate 
eaaracterired  by  tLo  Rroiip  COHO,  whieh  is  formeil 
by  oafgra  ni  ittog  frith  the  aldihjde  group  C'I')1I 
bemmiDg  COHO.  Forniio,  acel  ir,  prnpioiiir,  butj  nc. 
ic.,  acids  are  rr<p«GIJTely  ariiil)  l-c«llv  reprc-cntiHi 
by  HCOHO,  CHjCOHO.  C-H;COHO,  COH;COHt». 
ie.  Tbe  groop  COH  of  the  aldthydea  is  coiirert.d 
iota  the  cotre-pOLdir.ft  aTci.hol  by  tbe  action  of 
EaKect  hjdrDgen  riTaiins  the  gronp  CH.jHo,  the 
aleghol  radical  CiiHjn -^  I  rcmaininn  unibing-d, 
Ttero  are  alrf<>hjdBd  tormid  from  tbe  mon"!ijdrio 
aiecbala,  Cnll^n  f  IHO,  Ciilf"n  -  IHO,  and 
C'HiQ  -7HO.  There  Is  ali.o  ua'al.lehyde  giToxal 
<COH.>i  formed  by  the  alr^tractloa  of  four  atoms  of 
tydroKCD  Irum  Ktyrol  (CU.IIU".  or  hv  thri  oxiilation 
of  alcohol  by  Diiricacid,thiu;CH]CH"HO  +  0'  = 
MBi  +■  (COUti.  The  following  ura  ilie  aMehjdrS 
dciirtd  froEa  the  CnHin  +  lUO  aeriia  of-alcoholii 
— Tia.,  fonaic,  acetic,  propionic,  butjrio,  raliric, 
maLthic,  caprylie,  eapric,  enodio,  lanrie.  and 
palmitic,  repmmted  simbolicblly  hy  HCoH, 
lH»COH,  CiHiCOH,  CiiH^L'OH.  CiHaCOH, 


be  formed  by  diftiliing  the  polaaaio  ealt  of  the  acid 
aeriea  CnH^n  +  1,  with  pottssio  forinntn,  thii«  ! 
CFrfX>KO  +  HCOKO  -  C-OKO-  +  <'HjCOH.  The 
aldthyde  OHjCOH  ia  c^nrorleil  b*  nai'C^ht  h-drogen 
into  the  aloohol,  thna  i  CHiCOH  +  H;  ^  CH^HtUO. 
Sulphuric  arid  converts  iho  almhuhi  inti  >i>iipkO' 
rihinarid.lhoarCH^nHO  +  HtSO.-HC-H.SO, 
+  0U<,  and  iwlaHric  cyaoiila  coniEFtx  t>ia  xnluho- 
Tinio  acid  int..  etiiylic  i.iir:|.-,  thii.  :  IIC-Hr.SO,  + 
KCS  -  HKSO4  -<■  t\It-.CS.  P..t»-»ic  h>dr 
coDTerta  th-i  litrile  ii:to  thi-  Klcohiil  Thus  ;  (.'.mCX 
+  KHO  +  OH-  -  C.H:,COKO  +  SH,  Tui,  ' 
ilaitir.g  with  potnsaic  ucvtale,  (.'HaOnKO,  we 
by  ttaii  arrieH  «f  rivciions a'oetiilul  Id  paia<>A-ic 
pionate,  CtH^iCOKO,  an.)  I'y  starting  u,;ain  wilb  the 
latter  we  can  ol'tain  (.'3n;CaKU,  the 

and  soon,  afcendiiig  the  striei  of  fatly  1 . 

Tbe  B^dehydni  co'iibinewith  oxreen  forming  acide 
thin    CnH;u    +   ICOH    +  O  -  OnlfjTI  +  ICOIIO. 
.th  bydrcirna  (orminit  the  oleohili, 

■"  ■'      icir-HO. 


and  it  i- 


nitor  a  rlay  hea 


hydrocianie  acid  a 


Willi  e 


I,  lhu»  .  CVII..1  +  lCf>H  +  :iHi      ,,... 
1(X>SMh.       IheyairO  produce  cr.vniiilliiie  o 
ponndi   Hiiih   the    dkaliiie  hydrie  auliihitc',  Ihi 
CnH-n  +    lOlII   +  HK'SO,  rrr  HKSDjC.Hir 
icon.     Wiii-n  hinti^  with  an  atnaionin  solution  of 
melnllic  fi^ret  in  dipn.'ilo.l.iiul  they 
.to  a.i.1..  thita:  fnlLn  +  U.-OII  + 
[>Ajrs  ^  OiH^n   +    ICOUO  *■  Aij.     Wli.n   I.  u'eil 
hjilrutn  hyiin^n>n  in  ctTcii  nff  :>'id  a 
.    la  foniied,  thus  1  CnII:n  +  imil  + 
KHO  ^H:    +    C>jr-,:i    +    ICOK'O.     Snd-u-n  ard 
la^siiim  .1•^■0lnp^«>  ttiC  aldchydra,  thua :  JC^Hui'^tiH 
K;  =  XiHalXJK  +  H;.    Aniline  art'tw  ..it  lh« 
lihld'..     forms     Hiami-ea,     thus:BCHjCOH    + 
ifsH^NH .  =  N  (r..H.l  1 

Nl.?;ll.l5 

Hylrncyanic  arid  poiiTertJ  aldohjde  into  ami.io- 

■iil-.    tliiia  !  CHr,t;OH   +    HON   +    oir..    -    X 

(CjUjCI'IIO)  H]  which  U  aluniu  or  lactam!.^  aei.l, 

mi  do-acid. 

—jelle  aldehyde  ran  be  boat  prepared  by  artlns  on 

sleuhol  ((.\.H,HO)by  pota>»io  biehrOTrate  and  siil- 

jihiiric  nniil,  and  allow  the  g.is  gircn  off  to  pa^t  into 

xtber,  intn  whieh  nmtnonia  is  pa!.ard.    The  iimmnnia 

ms  wilh  the  aMi-h)tIethBr"mifliindCHaCOHXH;, 

ich  giTcs  the  aldehyde  nlieu  di.tille.i  witb  di' 


ieaeid.     Or  V 


l.'.jH  .HO  ir 


and  ai 


,lh'd,  when  t^e  e 
!i-r,  accomoanied  by 
It  can  be  fii..ified  ly 
BuijEiiitiuJK  16  tu  ijne  uubiuM  ui  ferrous  chlotideand 
calcic  hydrate  and  dipbllini;,  whcu  tbe  pnte  ol 
pauses  into  tha  reciivsr  freed  from  ppuBsie  or  hydro- 
cyanic acid,  whirb  ia  rery  pui^onoua. 

Amygdalin  C,.„H-;SOii  +  liOHj  -  HCN  + 
S0.iHK06  +■  OdH'.COH.  Tbia  i^niduced  by  the  oxi- 
dation of  amygdalia  by  nitric  acid,  and  by  ihs  oxida- 
tion of  albumen,  camne,  fli  r  ii»,  and  gelatine  by 
aulphurie  afid  and  binoiido  of  niiingancja. 

It  is  alfO  prcilac^  by  healing  b'li'.ylic  chloride 
and  plumbic  riti^la  with  wjtir  tngethtr.  thtig  : 
;r:H;ri  +  Pb  iSOih  =  OH-  r  N.O3  +  PbClj  * 
-2CflHiC0H.  It  is  a  colourkso  liijtiid  bating  a  bitter 
taste,  and  an  asrceahle  odonr.  It  bums  w'th  n, 
snioky  flame,  at'diiinflammnlde.     Hrat'd  lal8U'C. 

it  holla  at  d  distils  over  unaltcn 

Uy  ether  and  alcohol  in  all  pro 
pxlmt  of  three  per  0«nt.  by  OH; 
Ili'<    air   it    oiidiaes    tolo    bri  i 


It  is  dipsolTcd 


flaning 


tnhe  heated  to  dull 
aldehjiio  ia  form.d.  It  i*  pr^partd  by 
four  pi.rt<  i.t  (\HiHO,four  of  OH;,  -ii  .  ' 
and  MI  of  Mi.a;i»  a  retort  and  di-tillir 
n  B)dohydo  pa-ars  rS  and  ia  mndrmed  in 
iTCr  cooled  Ly  lea  Ily  cnlnic  chleriile  it  it  free 
a  water  and  nlciihol.  It  is  thcii  mi  fed  with  tth. 
aepiira'fd  n«  dc'crihed  aborc. 


albui 


1  Ghri 


i<ry  .li^tillatioii  of  laetie  arid  or  a  l<i.-li.ti 
-elion  of  chlorine  on  dibit.:  C-HiHO. 
fnm.  d  when  ttin  dicbloti.ie  of  dielhyU 
.■J.'C-H.1~Ifs  is  acted  on  hy  argentic  i.i 
small  ■i.ia«tity  of  sulphuric  aiHd.  thn.  :  K-H.'-H^l-H- 
0'-  4-  -iNa.^gO  =  2AiiCI  +  20H..  +  :.',Vj  + 
A^H:i<?OI[.  Acetic  atdehyd.!  hna  a  molecnlar  w.-ticbt 
of  41,  and  ouo  litre  of  the  rapoiir  weighs  22  eritlx. 
It  hoila  at  -W  C.  It  is  an  i..lUnin.a1  U  To!atiin 
rulourleea  liquid  haring  asp»ciBn  grnrity  of  8.  It 
has  a  suffocating  odour.  It  mixes  in  all  pro|«r. 
tnna  with  watar,  alcohol,  and  ither.  It  gradually 
nbi-orba  oxyi;i>n  froin  tV'  n<r,  forming  antir  aci'l. 

itoa   nith  na^ronl  bydngin  farruing  iilobol. 

"luces    silver    salta     to    Hit    m»tnbic    ttite. 

slum   acting  on  it  formi  OHilXlK,  by.'ro^aTi 
(ToKed.     Pbociihoiia  chloride  arling  nn    it 

EPS  ethrlidiiiiit  .li'blotidc,  thui  :  ClI^^'OII  + 

=  PlK'Lj  +  CH;iCHC's. 

ron^    anliydride   cunnrla    lai-tamie    acid     or 

1  into  laetia  noid,  tbui.  :  K([''.H|i.'OHi.i!H.  + 
SiOj   -  ■JCsHjHOJOHO  +  L-OH-   +   :!S^    An.l 

ajT^H^l  HON  +''''oHs"-^'™ii.m'li:!i.tHa 

ChlorinaaGtingnnit|irodnrrachlaral,thu>:Cll:ii.'OII 

+  llCi.  -  CCljCOH  +  Sna.    Wbeu  treultd  w.th 
Mta'sic  hydrate  u  brown  ro-inoui  ma~'s  is  produeeil. 

When  H!d('hydu  V  k'pt  in  a  seil' d  tnW  it  c 
nio  elaldrhyile,  a  li'iuirl,  and  mHal.li  hyda, 
iryslalline  imdy,  bulb  of  wbirh  ore  iaumeric  1 
?UTu)drb}'rie  in  another  ixomeric  form,  pro:li. 
Iibiting  it  with  an  ei|ual  rotiinio  of  watr-r,  hi 
.iar>!  of  niliic  or  «n1pburtc  acid,  nt.d  eipnaing 
.imperatore  of  li'C.  when  mela'dehy.ie  cryjt 
lid  the  piiraldtliydo  remains  in  (.lie  liquid 
When  it  ia  di^i '     -■' 


'\HiCOH  X  H;  -  C,;HiCH;KO.  When  heated  With 
^olid  polaxie  hydrata,  nnla-sic  iT-mta**  is  formed 
thns  !  CftCOH  +  KHO  -  r^H.C'OKO  +  H^ 
When  treateil  wilh  pho«pbr>iie  elile n.le  ebb  roSeniol 
ia  form,  d  thna :  CiHii.-OlI  4-  Pt'li  -  POGj  + 
C4l(,CHCIi.  It  ia  con%crt«.l  into  nitro  beiaidc  a«[d 
ll»  c.-ii.o.ilp.ti-d  n-tric  arid  ihiKi  CuHiCOH  + 
UNO;,  =  OH}  +  (';  H;  XO,  H  is  !:o'd  iit.drr  the 
iDini'of  hyilrido  it  brnaojle  In  uiKilicioi'  it  U  used 
insltad  Of  pniMslfi  aciil.  It  ij  u-cd  for  Ecentin* 
soaps  and  for  flaTonring  confeelifncry. 

Hugh  Clemen ti. 


'em  bianco  to  the  form  oF  tho  pentagonal  dodeeaba- 
rlroii  than  they  do  to  that  of  tlui  y'li  aided  prism 
with  pentagonal  faeea.  I  hnvo  made  amall  modcla 
(if  t)ioi«  fortusforthnparpnu-or  cjnipariton,  asweU 
aa  of  all  thn  principal  f.^rnia  in  which  ininsralii 
crystalliae.  Of  eonr^o  it  is  rU'^il  le,  aud  perhapa  I 
~  ~  lay  probable,  that  Ih..-  er.r'ttals  are  six  aided 
I  ao  very  much  modified  th'it  it  is  utterly  im- 
pwi.ilc  to  dintinguiiih  hctwitn  t'lem  and  tho  dode- 
pabedrona.  In  the  present  Fa"-  it  appears  to  ma 
that  the  form  of  ijl  the  erystiil'  ia  lerf  '-imihir  to 
the  pentagoniil  dodecahedrona,  an.l  unlike  tho  ordi- 
nary six-Bided  prism.  I  am  loth  to  bi  licru  that  they 
ii-e  dod.'cahodrona  in  reality,  from  Ihcconsideraldoua 
ihnt  I  hare  nerer  known  calcie  carbonate  to  cryatal- 
lisB  in  tha  cubic  system,  and  would  fain  boliere  that 
they  are  six-sided  prisms  wiib  peiitagunal  faoeaso 
far  m'ulificd  lh«t  they  merge  into  the  form  of  doda- 
cab.droni..  Does  "O.J.  U."  think  tbia  metamor- 
pboais  (eorsidcring  the  manifold  froaKs  of  nature)- 
.1  V ^mely  improbalile,  or  eron  utteriy  im> 


lo?    In 


one  to  dream  of 
b  rale  spar  erer 
lein.  t>ccaase  I  ain 


U>a 


n  deal  in  facta, 


t  range  strictly  witbin 
ind  t.i^ts  alone,  and  if 


a  pealtd  Inbe  at  ]l>0  r.  f..r  ir.-o  or 
it  lns.il  water  thus  :  ^CHjC'OH  ^ 
I'^Hr.O  +  UKi.  When  it  ia  treal.'d  w.tli  acetic 
anhydride  in  a  sealed  tube  to  18:11^.  tli»y  utiite, 
forming  a  colnnrbiH  llqiiH,  thin  ;  (CiHaOtjO  + 
LHjCOH  =  CHJ-OHfCsHjlJJ.fr  CVHiuO,. 

■     Mehidn,  C,;HiCOH.  is  obliun<:.l  from  the 

au-r    ■■     ■ ■ 


coke  which  \i 
has  be< 

eakecc 


.    when  the  emulain  i 


alter   tlic  Gie.l  oil  oF  almoii.l- 


e  bitter  almi 


This 


[ire  joitr  own,  unU"  th"y  t.lly  with  those  of  the 
inmimr  or  thoseof  some  other  repot'oiscd  autho- 
ity.  "  G.  J.  If."  still  adhetc.*  to  hi-  statement  thftC 
be  six-sided  pri.<iu  is  11  ae-iudary  form  of  tho 
bombohcdron.  I  will  jusl  a!.k  him  ia  tbe  rhombo- 
hcdron  a  hrmihedral  form,  aid  id  the  six-sided 
rism  a  hobihelral  form  ?  It  ro.isnot  tbe  rhombo- 
idron  Ibi-  deriiod  or  aeeondiiry  form  i  If  he  i..  right 
then  theoblic^ua,  double  obli.|'ie,  rhombic,  and  tetra- 
gonal spheroids  nrd  tho  h  mihedral  formi  of  tb» 
tesTCrnI  aystom  arc  tho  pKtiiary,  ishilo  the  corre- 
■.pni^ding  holohidrjl  formi  arc  ascondary.  The 
plnnci  of  all  OTyi>tala  are  re'e-i-^il  to  axes,  and  on 
thi«  reference  is  ba-^id  thu  iliri-ion  of  crjstals  into 
the  i-ix  gronpj — rii.,  the  oc'iili^dral,  jiimmidal, 
hexne^mal,  rhombic,  monorlinic,  and  trielinio.     In 

the  urHt   thero  are  three  ,'ijnil   iixes.    

each  olh.n-at  right  angle'.  Tbe  facet  of  the  o- 
b'dron  are  oil  eqni distant  fmtu  the  pnint  oE  inttrfee- 
lion  of  tbe  axea.  And  if  thi-.  disiince  in  reprcfented 
by  unity  th»n  tho  param.  tern  arc  to  cocb  as 
1:1:1.  In  thernberacb  farcin  parallel  to  two  axes, 
atid  intersects  one  axis  at  thu  'aiuc  .li'taneu,  which 
may  be  taten  aa  unity ;  tbnn,  altioe  inch  face  wonid 
meet  two  axes  at  an  inBiiito  di't.mec  ati.l  Hie  other 
at  ei|nal  distance*,  wo  may  repre^eit  the  euba  by 
•  :  I  :  •  .  Tae  cnbo  ii  dtrirt<<t  from  the  octoheilron 
hy  planes  passing  through  each  "olid  angle  pam'lel 
to  two  of  tha  axes.  And  the  iliomhio  dodecLibcdron 
symbol  «  :  1 :  1,  triakis  ootahwlron  m  :  1  :  1.  tetra- 
Kia  hexahedron  ill:  n,  icosili.tr.ihedron  in  :  1  :  m, 
and  the  hcxakis  oetohi!dron  m  '  1  :  n  are  all  derived 
from  the  o.4oh('ilron  by  piam.i  |;Iam.l  in  the  poittjana 
represented  by  the  »ymbul^. 
The  hemihedral  forms  of  this  system  are  derived 


It 
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from  tbs  holobednl  forma  by  enlargini  tbe  altersftts 
pUon  of  iie  holohodrsl  formi  risp-ciiifl j.  notil  the 
intarmediate  plrniu  h^TS  diupp'-areH,  wbfn  formi 
■rs  obtained  barinfi  0DI7  ball  ttir>  mimbAr  of  fsen  ; 
heuoe  tbey  baro  been  termpd  beiiiih>ifrBt  form'. 
And  thne  forma  an  d«rifrd  froia  ili- h<iJob«dr*1, 
and  not  (hg  faolohpHriLl  frnm  the  hcmihednl.  By 
taking  tbe  ajmbDl  O  to  nrrraRnt  lbs  nctoHednm  or 
1:1:1,  tbtia  tbs  fymbola  for  ths  hcmihedral  formi 

thi  tetrahedron,  dfltoidal  (loH««hedran,  IriiODKl 
dodeoibedron,  heiakia  telnbsHron,  diskla  dndeca- 
lifldran,  and  tbs  pentaKonul  dodeo^ibedron  retpeo- 
tirelj. 

In  tbe  bexegonkl  Ibrm  ar«  foar  axe;  tbroa  latenl 
of  eqnal  length  intenectini 
■lia  lit  right  nnglea,  And  ei 

The  htiagonal  pyrmmid  ia  oonriVIflrrd  the  primary 
form  of  the  hexagonal  lyatini,  all  Ihg  olhtr  forma 
being  derirad  from  it.  It  i>  bounded  by  lireire 
iaoaocln  triinglsa  intaneeling  tba  Uleral  eiea  at 
»qn>l  diatancra  from  tbe  ceDire,  and  ibe  Ttrtical 
(lia  at  any  iioiat  m  hating  tbo  ajmbol  mP.  The 
heiBRonil  ptiam  in  derirtd  from  tbe  pytSimid  by 
anppoiiis  the  plauw,  instead  of  meeting  tbe  piin- 

dialaoiw,  and  brnce  pamllsl  to  tbe  pritiaipal  aiia.  Its 
■jmbol  in  therpfoie  •  P,  and,  m  it  ia  inclnsed  by 
t*o  ail-Eided  planis,  it  haa  tbe  rvnihc]  OP  addi- 
tionally. The  rhomboJiedTon  it  Heriied  from  the 
pyramid  ty  dtvelopijig  iti  aUernole  facet. 

I  ban  referrtd  tbua  bcitfiy  to  tbe  axes  of 
crjitala  in  order  to  ihow  that  they  are  the  buia  of 
tba  primary  forms  from  ithicli  thu  sfcondary 


eartfo].  Now  the  Tiolant  and  nneqnal  atrain  on  tb« 
tap  ia  pretent  in  the  ati^xwck,  ouly  in  a  leaa 
''egm',  and  t*  proie  it  let  him  take  a  alopeock  lika 
Fii{.  2.  that  rrqnirea  grindiug  in,  mix  Kr>a<e  and 
I'Uekleid  int4i  a  (tiff  parte,  rpr#ad  a  coat  allorerthe 
plui,  pat  it«n  it<  plane,  givn  it  a  tarn,  take  it  out, 
aid  yon  will  ace  pitohea  of  a  bright  appearance. 
These  patdbpH  or  Inmps  am  aametimea  canted  by 
the  metal  not  being:  well  miiad,  at  storcooki  an 
generally  ot  the  commoneat  metal  that  sin  be  made. 
It  be  were  to  put  a  ttopoock  in  thie  ita'e  into  the 
ubeFnia  in  letter  13789,  and  giTe  it  a  few 
,  be  would  baTfl  a  ftir  alrmm  of  water  rucDlag 
when  the  ilopcook  wu  tamed  off,  b»e*Q«e  tbe 
Inmpi  ea  tbe  plug  weald  grind  into  tbn  cylinder,  and 
form  a  hollow  place  all  round  the  ojliader,  ao  that 
the  water  could  rnn  whether  the  atopcock  wai  open 
or  abut.  A  tap  like  Fig.  2  might  be  n-bored,  and 
the  plug  re-lnrned,  if  yon  bare  a  good  tin.  of  plag 


r/  e.e 


Hugh  ciem«nta. 


BFIBIT  PHOTOOBAPHa. 

I110M.]~A  ritiiND  baring  thown  ne  a  DDmber 
of  the  ahore  ouriotitiei  ol  art,  it  occurred  to  ma  that 
their  prodactiin  without  eupernttural  aid  might  be 
aeoompliahed.  For  the  beneSC  of  tboae  who  hare 
not  aeen  aimilar  apeoimena,  X  may  say  that  they  are 
likanettei  of  anob  paraona  aa  may  chooas  to  sit  for 
them  with  the  addition  o[  taoh  objects  as  figures 
draped  in  white  in  tbe  backgronnd,  banquets  of 
flowers,  or  markings  of  various  kinds,  probably 
«aued  by  dtfcnts  in  tbe  pracesp.  The  conditions 
impoead  on  my  attempt  were  that  tbe  sitter's 
photogrsph  ihonld  be  taken,  to  all  appooraDoe  in 
Um  niuu  way,  and  tbat  tbe  gbost  should  appear  at 
darelopmant  on  the  oegativa.  To  do  this  properly 
(arpaTDopawesboiildsayimpraperlj),  it  it  necessary 
U  hare  two  Mmeras,  with  a  dark  tlide  that  will  fit 
«ilbar.  Camera  No.  1  ia  arranged  to  taka  the  titter, 
while  No.  2,  in  a  aeparats  room,  baa  been  prerionsly 
fodused  on  a  made  up  Gjiam  r*pr«tnitiDg  toe 
detirtd  ghost.  The  teniitiffd  pitta  it  eipottd  first 
for  the  ghost  and  then  for  the  dttir.  Both  oome 
Ontou  deielopment.  The  tame  can  b«  managed  with 
one  camera  by  bancg  it  arranged  to  lake  tbe 
'  "ipirit"  firit,  and  after  the  eipotuie,  remOTing  it 
to  take  the  titter.  OE  course  there  may  be  other 
mye  of  taking  these,  but  the  abors  answan  very 
well. 

Belfast  J.  Brown. 

STOPCOCKS- 
rM09S.1 — Isiato  inform  ".XquoAniaio,"  before 
I  BUwer  his  question,  that  I  neTcr  read  at  random, 
and  I  will  try  to  ihow  him  where  he  i*  mistaken  io 
erairtbing  he  tays.  In  the  Gist  place.  I  did  not 
prataod  to  use  "  C.  E.  B  's  "  own  wordt,  neither 
did  I  tay  that  I  did.  What  I  went  by  was  tb* 
goncral  tenor  of  tbe  letter,  and  if  "  ]Rn<xo  Animo  " 
will  look  at  the  fitat  few  letters  he  will  sea  that 
"  C-  E.  R."  quite  supported  him  in  his  theory  ;  to, 
man  if  I  had  misquoted  "  C.  £.  E.'t  "  wordi,  1  wai 


rong  u 


quite  wrong  resa 
porting  "  A,,  Li 


lUngi 


l&m. 


tarding  my  tt 


U  Bgaini 


At  1  ttated  in  the  b^inniog  of  my  letter,  that  hod 
it  only  becn"£quo  Animo"  and  "  A.,  LiTerpocl," 
I  would  not  have  written  at  ell,  bnt  tbe  editor 
omiltad  this  to  san  tpace.  He  atked  ia  letter  13S72 
"  How  are  ttipcocks  turned  out  so  accurst.-ly  in  the 
flnt  instance,  breauee  uDdoubt^dly  the  tame  method 
would  be  the  oie  to  set  a  faulty  stopcock  rigbt 
again  ?"  1  mi|[ht  jntt  at  well  say,  how  are  a  pair 
Of  boots  made  in  tbe  first  instance,  because  if  they 
want  mending  nndoubtedly,  Aa.  When  thsy  — 
£rst  msde  the  cylinder  is  bored  oat  (tea  Fig.  1), 
Ihe  ping  it  tamed ;  tbey  are  then  gronnd  in,  laa 
»  clear  space  of  abont  Jin.  at  tbe  bottom,  generally 
three  pirla  full  of  lome  kind  of  sand.  Now,  " 
tap  of  this  class  reqalrai  grinding  in,  let  him 
or  tnm  out  the  cyliiider  and  luru  the  plag-  Hi 
DOW  find  the  plug  nearly  or  guiie  Sia.  iM  tmal 
thaoylicderijet  this  is  wbalheauja  is  undoubtedly 
the  way  to  let  a  faulty  alopocek  r  gbt  agwu.  This 
ouebt  to  conTinoe  him,  on  reailing  hit.  own  letter 
13S72.  that  be  ahould  let  tbe  maiter  dr«p.  If  he 
will  force  a  screw  tap  through  a  not  with  a  one-ended 


to  spsre  at  the  top  of  the  lap,  only  what  would 

".Xquo  Animo"  do  with  tba  water  passage,  which 

..ould  ha  quite  as  low  down  as  thown  by  tne  dotted 

linea  F    Now,  both  taps,  Figs.  1  and  2,  could  be  made 

good  jobs  of  by  grinding  in  with  tbe  backward  and 

lo.'d  motioB.    I  hare  seen  clerer  men  try  to  re- 

d  in  laps  with  the  brace  (which  would  be  far 

better  than  a  lathe  for  this  purpose),  but  they  spoilt 

them  after  all  tbe  good  ad  rice  they  had  offered  tbem 

not  to  try  it    I  should  be  ashamed  to  put  a  tap  into 

my  latle  to  try  to  grind  it  in-    In  back  nambers  of 

the   Eholish   MiCHuric   I   hsra   seen   answers 

nongh  on  how  to  grind  in  stopcocks  ;  they  all  ad  rite 

backward  and  forward  motion.     8urely  th it  aught 

1  sttiffy  "  .£quo  Animo."   If  "  C.  E.  B."  will  Uke 

tap  like  Fig.  I  apart  he  might  Gad  a  thick  pallet 

of  aand  that  woi  luad  to  grind  it  in  with-    ^halt. 


SBIiBNOaBAPHZOAZi.— To  Ur.  Qaudibart. 
[1*198.1— Thb  crater  alluded  to  by  you  in  your 
letter  in  the  ENaLiSH  Michinic  for  April  25th, 
1873  (No.  422,  p.  113),  at  being  in  tbe  oaatra  of 
Heaiodus,  is  shown  on  LahrmauD's  map  {"  Eirle 
des  Monde  "),  and  also  appears  Tery  clearly  in  the 
drawing  of  Hesiodas  in  his  Vllth  section  (Schmidt's 
edition).  Hansen  it  shown  with  a  very  dislinct 
central  hill  on  both  Labrmann's  map  aad  on  tectiou 
XII.  He  don  not,  howeier,  ibow  any  craterlet  on 
tbe  floor  of  Hesiodiu  besides  the  oca  menlioned. 


Oi  July  23rd,  1874,1  found  a  crntArlet  in  tbe 
inttrior  of  Ibe  curious  formation  HE  i'  W.  oE  Fonta- 
nelU,  whioh  is  not  thown  by  B-  and  VI.  or  Lahr- 
mann,  Ar-,  and  is  not  found  on  your  drawingin  the 
EMQLiaa  Mechanic  for  Aug.  5,  1B70  (Vol.  XI.,  p. 
468).  Lumierf.— On  the  eieoing  of  April  22nd, 
1877, 1  found  atmall  crater,  now  under  the  ext>  ' 
of  the  E.  walls  of  tbit  crater,  which,  as  far  1 
am  aware,  bos  not  betn  noticed  before. 

Mr-  Birt.  in  a  letter  inserted  in  tbe  EnQlibh 
MsCSANicfor  Feb-  ITth,  1871,  mentioas  that  ba 
haa  not  seru  the  minute  craterlet  on  the  north 
letter.  No 
,  though   yOL 

opportunity,  you  hare  neTCr  been  able  to  see  the 
least  trace  oE  it.  On  May  29t1i,  1B76,  I  was  for- 
tnnata  enongh  to  recorar  this  crateiist,  though  it 
did  not  Msm  eiiotly  in  tha  position  which  Lohr- 
minn  and  S.  and  H.  icslgn  to  it.     I  also 


small  oratarlet  in  tha  interior  of  "h"     I  annex 
copy  of  tha  rongh  skatche*  made  at  Um  tiow. 
March  1.  Beibort  Sadlar. 

DABX  BIDH  OV  VEHTTS- 

[14097.1— Abb  I  NCI  from  home  has  prerontad  ma 
fram  replying  soaaer  tfl  Mr.  Liugdoa  s  inquiry.  I 
did  net  notice  any  "flickering  light"  On  the  an> 
illuminated  tide  of  the  planet ;  but  it  aeemad  tomo* 
"meamore,  tometimei  lest  visible,  eroa,  as  f ar  aa 
recollect,  to  total  disappesranoe  (I  hara  not  my 
nota-book  at  hand).  Thie  may  possibly  ba  another 
'ay  of  expressing  the  same  thing  ;  and  if  so.  I  think 
;  may  be  explained  by  anstcadiDess  not  of  illnmina- 
jjn  but  of  lisiial  power,  as  frequently  happois 
with  objacts—"  glimpse  stars"  for  instance,  or 
feeble  nebniM— just  within  the  limit)  of  Tisibiiilr. 


.-  easy,  aa  we  know  of  notfaiog  analogous  aioepttbo 
Buroral  light,  which  would  obTiously  require  to  b« 
[tramdy  intensified  and  extended  before  it  could, 
oder  such  oirenmtlanoes,  he  perceptibla- 

T-  W-  Wobb. 

ZODIACAZ.   lilQHT— VZNUS. 

(14098. ]— Hats  any  ot  "onrt"  notiaad  the  r» 
markable  dittioetaeis  of  the  oodiaoal  light  tlua 
■i  I  fancied  the  region  which  ooiht  to  bt 
led  by  it  appeared  brigbtith  on  Feb.  £5d. 
Th.  'JOm. ;  so  to  conriuoa  myself  that  it  woe  not 
cauteii  by  the  lamps  of  the  town  I  walkei  roniid  to 
the  western  shore  hers,  learing  the  town  at  mj 
baitk.  Tha  note  I  made  at  tbe  time  was—"  VaiT 
Tirid,  but  poled  much  cloie  Io  the  boriion  by  tha  low 
lying  mists.  It  extended  right  into  Aries,  pasting 
between  t  and  iFiioium,  liaviog  it)  apex  tonthd 
S  Arietia.  Ita  edges  are  Tery  ill-defined- it  aeemt  to 
melt  away  into  tbe  sky."  Feb.  2Td.  8h.  I  ha*a 
another  similar  note,  "Very  riTid  (oomparatiTeljr), 
the  cona  extended  to  the  middle  of  a  line  Joining 
e  Ariatis  (B.A.  lb-  47m.  54s.,  N.  Deo.  20"  13'  39^, 
and  the  planet  Man  (B.A.  2h.  57iu.  55t.,  ±  N.  Daa. 
ir  58"  SO"  ±).  At  8h.  40m-  parta  of  the  nppsr 
portion  of  the  cone  were  Tisibte,  the  lower  beiDg 
□baeured  by  elouda."  And  ta<nigbt  (March  2ndh 
altboagh  rather  foggy,  it  ia  eoaily  nsible. 

The  to-called  figurei  of  Tesus  on  p.  553,  Itttar 
13975,  are  oertainly  rery  little  Uke  the  sketche* 
they  are  supposed  to  copy.  The  bright  edge  ronni 
the  limb  is  shown  mush  too  narrow  (aboat  a*  1  I  3). 
Tha  brightening  towarda  the  terminator  is  tala% 
omitted.  So  also  ia  the  bright  spot  at  a  in  Figt.  1 
and  3.  Tha  woodcut  abOTS  it  in  the  soma  oolumn 
is  eioellent- 

Sonthamplon,Msrcfa3.    Fcoak  C.  Semiatt. 

abtbonom:ioao  notds. 
To  Mr.  T.  W.  ■Webb. 
[14099.]— On  tha  CTening  of  the  25th  nit.,  01 
loakiuR  at  I  939,  ts  which  you  drew  attention  ii 
letter  13938. 1  was  rather  aurprited  to  aae,  or  think 
I  saw,  a  faint  point  n  p,  tbe  lucida  of  tha  tri^a. 
Tt  appeared  abont  as  far  from  this  as  is  tha  mod 
N.sUrot  the  three.  Wonld  yoo  tell  me  if  this  i* 
the  little  star  yon  mention  in  your  letter  P  Ifitli 
I  think  it  mast  be  mneb  abOTe  13  magnitude,  foe 
my  ohject'glasB  is  only  a  2jin.  I  rae  you  plooa  thk 
companion  p.  the  Ineida,  bnt  I  tbonght  that  whtl 
I  saw  was  rather  n.  of  p.  I  am  sure  all  the  aalro- 
nomieat  readers  ot  "  ours  "  wonld  he  pleased  to  •«• 
mora  frequently  these  "notes"  by  tbe  aatluc  d 
"  Celestial  Objecti."  Xao. 


jtioned  by    soreral  of"your   aorretpOBdanli, 

■'  T-  K.  J  "  in  letter  11046,  seems  to  attrUnte  tU* 
entirely  to  the  pressure  of  tha  pant-np  gee,  batlUi 
ournot  be,  at  the  roada  often  lift  where  tMre  b  aa 
gaa.  I  think  both  agents  come  into  play  gMMnUri 
the  atrala  pretsing  abore,  and  the  gas  aurUnit  iH 
force  from  bntow  upward.  I  t-hould  ba  glad  K 
"  C.  M."  wonld  eipUia  mora  folly  what  be  nteaM 
in  letter  14047  by  saying  the  gas  wonld  not  expkida 
-  -    "purity." 


"C.M.'t" 


"  statememtTeniMt- 
irj   to   ignite    liriA 


I  cannot  agree  witl 

ing    fltmo    not    beiL„    

oarbnretted  hydrogen  {Gre-damp)- 
oannot  have  tried  the  experiment.  It  he  baa  not  I 
would  odriaa  htm  to  do  ao,  and  fret  the  erroneoM 
idea  out  ot  his  bead.  To  proie  his  theory  he  brion 
forward  tha  fact  that  pas  used  in  houses  will  iynlte 
when  a  red-hot  poker  is  brought  near.  Certainlytt 
will,  but  we  don't  bam  fire-damp  in  our  honsea  ;  tka 
gaa  burnt  in  streets,  honses,  Ac.,  is  totallj  diffcrsot 
from  fire-damp- 

Ths  reason  a  latety-lamp  beeomes  dangeraostl 
nss  in  an  eiplosiTa  atmosphsie  afler  hannc  got  ymj 
hot  is  that  the  fiame,  ooming  in  eontaot  with  tM 
wire  game,  so  absorbs  tbe  beat  and  ooola  tlte  fani 
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TKUB80OPIO  APaBTTTBES. 
[14101.1— Ir  I  irenlold  tkat  &  tplracop*  wm  of 
Km,  ■yiitBiii  I  thmld  eoaolndi  tbat  tha  "  aipoud 
Mliiui "  of  iti  O  G.  mu  oirctilu'.  nid  at  lin.  in 
«MBMer  (lettar  13810),  bat  I  iboald  ncTar  rnppou, 
if  I  haard  that  the  power  of  ■  lel-'cpn  «»  m  niuot 
Wtb*  Vnrh  of  Bptrtaniaeltcr  13309],  tbat  ftij  bat 
'     '  I  inlandsd.     The    bgfat-tnupinit 


"oTUa  O.O.  incnuv  »U 
mattmmrj  in  pie  tb«  wni  of  oircl-a  (kid  p'Mia 
■gana  |NS«n1l7,  ao  far  a*  1  knoii)  in  iquan  inchfi, 
ifaarafMt,  Ac  ■  *bj  ahonlda  raund  iucbln  ebaun 
HtnmO.a.t  Horaonr,  aairrUot  lin.  in  diunctor 
■tniBeli  in  ona  acn^aotr  ;  ita  ana  ii  leu  Ihaa  an 
bah.  lailDot  ihcn  a  mialakata  ipeik  of  tbe  powir 
I  a*  htiag  to  mneb  ta  tbe  tack  of  aper- 
a  aguora  ineb  be  ntod  for  tbe  porpoie  ? 
Blln.  O.O. 

WOODBN  BLIDS-BKBT. 

nncB.]— I  8IRD  jcn  a  daioriptioD  of  a  woodru 
tlila-raat  f or  enltiDg  liRbtacrawi  for  miciw-capii, 
lie.,wUebBMij  inleraat  aon*  of  jaor  Toodera.  It 
aM  — ila  lij  ■  triand  of  mine  from  bii  own  diiign 
tMnij,  ht  Barer  baTiug  even  leeo  or  nttair 
oiaiBad  a  nal  alida  iti-t. 

ll  eoaaiala  ofawocdiD  bo4^,  A  (made  of  boeeb), 

I — w"-~»ittaoriio»rjr«t  pitBB.     Fig.  1  ■' '■■— 

"    ~      "     ■        '.boUi 


tl  ate  and   Fig.  3  of  end,  b( 


tbe 
rrin  Itae  onttiag 
D  two  (lidea  (aa 


the  I     " 


I  filed  0 


dof  t] 


'1  not.     A  tbraa-ca 


a  wooden  ahoFt  at  Iha  bask  uf 
the  lalbe,  whicb  ii  tarned  br  a  *tnp  {ram  tti4 
mandrsl.  1'be  pall<7  on  thaft  thouH  >be  abla  to 
Khifl  along,  and  fiiad  b;  a  wfdge,  Bj  haTinii  tbme 
raodooa  jon  can  gti  nine  different  pitabei  of  thread, 
I  baie  drawn  a  rongh  akatofa,  abowiag  arrangementi 
in  Fig.  b.  Ickay. 

BUBBTITTTTXI  fOB  OBOAN  PSDAIi 

BAaana. 

[14103.1— When  I  Biid  tbat  "Titriel"  fell  into  a 
•imilar  eiror  to  myaelF,  I  of  oouraa  alluded  onlj 
to  fail  initiator;  atternpti,  and  I  hope  be  undentood 
turii  to  be  m J  maaniog.  Unliki  him,  howaTer,  I 
waa  not  ramrdod  with  »!«»••,  and  am  tn  thii 
momeiit  mjitiBed  to  know  bow  be  bm  attained  eacb 
enda  with  timilar  meaoa,  and  ao  soaminglf  eontnrj 
to  wliBt  one  miirfat  cipoct  from  Ifa*  thsorj  of  vibrat- 
ing bodiea,  the  fnadanKntal  pro(K»ilio!i  being  that 

binatioa  of  a  tonio  and  ita  barmonica.  Haw,  it  ii 
bard  torealiia  how  tba  latter  can  be  oMained  from 
the  timple  ta-and-tro  moTemiint  of  a  ribrating 
epring,  excited  aa  "  latriel'a  "  ii,  bj  a  plaok  at  tbo 
eilreme  esd,  and,  iflttiog  aitde  tba  fact  that  the  ear 
bai  bieome  acouatomod  to  anph  oombination,  ita 
mecbanical  effecta  on  the  BOnndboarJ  are  great. 
Tbere  ia,  I  think,  little  doabt  tbat  the  nodal  point 
ol  a  ribralin;  rod  or  apring  acti  aa  a  kiad  of  ful- 
crum, bf  wh^k  the  rsmuniog  portion  oequiraa  in- 
oreoaed  command.     Fortnoatolj,  it  ia  poaaible  to 


faatanedall  roand,  not  oontianonil},  baton  atndi, 
with  interrala  of  about  9in.  tetween.  Thoae  witb 
ono  aide  eotirel;  tree  eihibit,  like  the  plnoked 
•tring,  too  mnob  moboo,  and,  if  taated  b;  aand  or 
Bne  dnat,  inateod  of  thii  aattliog  into  oonoentria 
ringa,  atorting  from  each  point  of  junotlon,  it  li 
toiaad  all  BboDt,proiiog  that  ita  energy  la  all  wasted 
inilead  of  aettling  into  mnaioal  pnlaationa.  Tbera 
is  a  plan  that  I  think  will  graatl;  aiaiat  ita  enarop- 
tibilitj,  and  that  is  to  plane  etratebed  wirea  at 
ioternla  bracing  on  tba  bridge  ;  the  eonndboaid  ia 
tbaa  between  two  fpringa,  and  answara  to  the 
ilijlhtaat  ribration.  So  faroa  the  action  is  oonoarned, 
I  think,  for  the  ends  to  be  attained,  that  it  ia  per- 
fea>,  and  thaogh  I  think  Hr,  Gnikrod'i  objeotiona 
aa  to  ita  qniok  repetition  and  tbe  retom  of  aetioD  are 
Tklid,  I  do  not  eea  bowtbev  can  be  remedied  iiaoait 
is  obriOD)  tbat  ordinary  dampen  would  be  power- 
lex  againat  iueh  an  nnruly  Tibntor,  for  the  proba- 
biht;  ia  that  thn  wonld  be  aoon  fljing  about  tba 


molil 


po'sinle  detric 
oeonpanta. 


W.  H.  Daviaa. 


£i^ 


_ with  tbe _  _ 

lenona  being  on  the  ends  toieaiat  tbe 
—  p  neytw.  Tim  top  and  bottom  bare  two  grootea 
Mt  tm  ■aniTBtelj  in  their  length,  between  which 
MMa  bMwood  block,  B,  which  corrita  the  catlera, 
C  Ml  D,  tba  ona  for  ontaide  thread  and  the  other 
IviHidaUrtad.  The  aerow,  L,  which  carriea  B,  ia 
■■da  afatMlabcnit  lin- tuned  to  tin.  at  left  band 
Wl,  arf  Mgin.  at  right  hand  aide,  where  them  ia  a 
mWvaadpJQ.  Thathiekblaek  linea  ahow  where 
bMi  flatn  abont  {in.  or  ratber  leea  are  aerewad 
••  Ik  bearioga.    llu  aorew  ia  ont  with  a  a 

fa  tka  buwood  hloek,  B,  there  ia  a  bole  |i 
flMtkr,  bond  for  the  ontter ,  C,  which  coniiita  of  a 
W*-lttiBr  tobe,  F,  U  which  alidaa  tba  atcel  rod, 
ChwiBf  th«  p«int  gronnil  of  a  MaTenient  ibapa, 
mimaenm  eat  on  the  other  end.  Tbe  tnbe,  F,  ia 
Ii  tfMa,  and  mit  awar,  aa  ahown  at  O,  to  allow  i 
■BM|i>,  O,  paafing  tbrongh  the  atetl  rod  to  alidi 
Iwfcaidi  «■  forwards  wltboot  turning,  and  i, 
^■id  tifhtlT  in  the  block^.  Tbetool,  C,  ia  pro- 
iMkd  forwarda  l^  the  oat,  H,  «hi<di  haa  a  narrow 
VMr«  toniod  in  It  to  rtceiTa  tbe  plate,  K,  which 
AfiaaaBdiaaoewedthionghtothehIook,B.  The 
cMv  ftar  inaida  thnadi,  D,  ia  formed  of  a  bar  of 
"  '"        "  lib  the  end  li        " 


Ma  wMa  la 

Mialbw  lad  bdna  aqnored  Sta  into  tlie  braoa  plate 
*UB^B,aDd  fi  pnipalled  forward  b;  aonw,  L. 
llBridi^  Ot  body,  A,  the  hMt  plan  tor  tbe  alidea 
^MMM*  ta*  aoaaratatf  planad  alipa  on  to  the  top 
■IhMMliBrtradaf  eatting  afTaore,OF  dae  to 
iHV«M  M  ia  tb*  adddto,  and  eat  tbe  groore  in 
fctMWia.  IpniM-tbalaHM'.  Tbe  hraaa  plataa 
■)MriMi,Aa.,  anbemadeof  abcetbraaa.  Tba 
■W  «!  kM*  tab*  abonld  U  kept  from  ipringiu 
^mmiftl^mhtag  plaaaa  nndcr  it,  >«  atH. 


lest  the  aconatio  effects  of  a  bodj  Tihrattng  both 
witb  and  without  nodea.  If,  for  example,  one  of  tbi 
lower  baaa  itiingi  of  a  piano  is  plnckad  b;  th< 
finger  from  about  the  middle  of  the  atiing — and 
this,  I  think,  fairly  repreeenta,  ia  doplicale,  a 
Tibnting  spring,  partaking  as  it  doea  of  a  simple 
1 9- and  fro  moTement- the  note  given  it  a  monotone ; 
but  tboogb  Ibn  amplitiide  of  ita  swing  ia  great  the 
annnd  ia  rer;  frebie,  becanae  the  mere  motion  of  the 
■tiii.g  ittelf  Ibrougb  the  air  ia  not  anSaient  to  pro- 
dace  sonnd-waies,  and  it  has  not  the  power  of  con- 
rinding  the  necesf  orj  palsation  to  the  aonndboard. 
If,  now,  ihe  lame  atring  ia  almck  with  tta  hammer, 
the  ttring  no  longer  nbratei  at  a  whole,  but  alio  in 
rgimentB.  and  theltdiffennoe  in  power  ia  palpable, 
while  if  the  firger  be  applied  to  the  bridge  the 
^lecation  ia  manifest — the  first  giving  a  comptra- 
tirtitj  nlbw  and  jolting  motion,  whilst  the  anargj 
in  the  lattir  is  to  auRmented  aa  to  canie  a  par^ 
nnmhntis  of  tbe  wriet,  and  the  qoalitj  of  tho  tone 
ia  rich  and  fnU.  A  free  eod  wire  will  also  exhibit 
like  ptienomena.  and  aa  it  does  not  aeem  probuble 
that  a  apring  will  prove  anjr  exception,  I  eannnot 
bnt  coDclude  tbat  a  aharp  blow  witb  a  hammer  will 
be  found  preferable  to  the  twanging  method.  I 
must  thank  "Fiddler"  for  caUing  ntlention  to' 
another  inilanca  of  vibnting  strings,  not  eiaotl; 
withont  nodes,  for  tbe  manner  of  ptuoking  ia  dif- 
ferent, bat  one  in  whicb  motion,  a*  a  whole,  ia  too 
great  to  allow  of  their  dittinct  formation,  and  their 
partial  absence  ie  the  reason  of  weak  notea  in  the 
baaa.  If  Iha  tame  were  struck  tba  inoreaae  of  tone 
wonld  be  great,  aa  can  very  easilv  be  taled. 

Beferring  to  a  aoilable  aonndboaril  I  can  apeak 
only  from  theory,  not  bating  been  snooeaafal 
Inongh  with  springs  to  warrant  making  one 
ipem^ly,  bnt  I  think  the  prinoipia  vronld  appl* 
jafflountly  well.  The  aonndboarda  I  have  fonnd 
yield  the  beat  raanlta  have  been  thoae  that  were 


-. .  _  Jmpla  telephone  i 

wine-bottle  oork,  hollowed  rathar 
.CiaaioltiroBcore  wound  with 38 


inaiilaUd  w4n  (about  10  yards),  and  insnted  in  the 
hollowed  cork,  M  ia  a  permanent  magnet  pnahed 
tbrongh  the  bottom  of  W  aatil  it  oomaa  in  eontaet 
with  C,  and  D  the  diapfangm.  The  oontrivanea  U 
very  timple  and  not  liable  to  get  out  of  order.  Tbe 
aoanda,  too,  are  moch  louder  and  more  diatinot  than 
in  the  ordinary  telephone  with  thewire  woaodnnind 
tbe  magnet  ilaelf.  I  do  not  claim  originaliU,  bnt, 
never  baring  acea  the  plan  recommended,  tbongbt 
it  might  intereat  aome  of  yonr  telepbono-makuiB 


eiolly  to  tboae  wbo  ore  acquainted  witb  tbe  Moras 
eignala.  I  work  it  oa  followa  : — The  l«r  ia  applied 
to  tba  tdephonc,  D,  filed  to  double  line  wire.    A 


tbilling  and  a  halfpenny  ore  rubbed  bright,  tbe  half 
penny  is  laid  on  the  win  at  B,  a  pieoe  of  iret  paper 
sovera  it  at  C,  the  shilling  is  laid  on  at  A.  Each 
time  the  finger  preisea  the  vrire  at  E  a  diitinct  top 
LB  heard  in  ibe  telephone.  It  may  be  of  iDtaraatta 
roar  colonial  anbacHben  to  know  that  Bell's  patent 
telepfaonas  are  supplied  to  the  colonies  at  a  price 
[according  to  my  tbiaking}  which  nnders  it  bettBrto 
t>aj  than  to  risk  time  and  disappointment  in  making 
one's  own.  B.  Q.  Ber  ~  ~" 

23,Ot.Towei^atraat,4tb  Harob,  1B78. 


FBBBOTTFB  FI.ATSB  VOB 
IBLBFBONBB. 
ri4106.]— Son  correepondenta  say  then  ii  no 
ise  in  removing  the  japan,  and  otbera  aay  the  con- 
trary, withont  giving  any  reasons.  I  have  made  a 
pair  of  telephonea  partly  after  "  Haiy's  "  deaerip- 
tion,  which  work  wall,  and  vrill  give  "  SaMpehkt  ' 
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Get.  14043,  p.  C03)  the  rfason  why  I  thonjrTit  it 
adyartfigf  ouB  to  remoTe  a  small  part  of  the  japan 
next  the  maf^net.  Aft^r  buying  the  materials  I 
foand  that  ono  side  of  each  ferrotype  plate  was 
much  more  strongly  attracted  by  coutact  with  the 
end  of  the  magnet  than  the  otbcr  ridn.  This  I 
foand  was  in  con^eqncnca  of  one  side  being  two  or 
three  times  more  thickly  costed  with  japan  tbati  the 
other,  so  I  reE>olTrd  to  keep  thin  thick  ^at  of  japan 
next  the  moiitbpi«^cc,  so  it  wonld  but  prevent  tho 
moling  of  the  plate.  From  a  clipping  of  the  plato 
I  then  removed  the  japan  from  the  thinly  coated 
side,  and  the  renalt  was  greater  attraction  by  the 
magnet  than  before  removal.  So  I  came  to  the 
conolupion  that  it  must  be  advantageoni  to  clear  a 
a  small  part  of  the  disc  oppot=ite  the  end  of  the 
magnet,  and  did  oo,  with  a  round-pointed  knife  and 
glass  paper.  Btfore  serf  wing  the  di^^cs  on  I  gave 
tile  clear  spot  a  thin  coating  of  spirit  varnish  to  pre> 
vent  rust  Perthbhire  Farmer. 


best  repults  by  having  one's  hook-rod  arranged  to 
shorten  and  If-ngthm,  as  well  an  by  adding  some 
contrivance  for  enabling  the  operator  to  shift  tho 
pin  of  the  crank  hook  lower,  bearing  either  from 
or  toward  the  footboard. 

I  myself  am  against  the  idea  of  the  crank  hook- 
rO'l  being  vertical  when  the  crank  is  level,  because, 
first.  I  think  one  gets  a  sum  total  greater  amount 
of  square  or  all  but  square  pull  on  if  all  is  set  about 


REPLIES  TO  QUERIES. 


-♦♦^ 


•  • 


«-  In  thtir  onsiMft,  Oerrejpoiuienit  a/rw  r«- 
spectfuUy  requested  to  menfton,  in  eiieh  ttwiaiiM, 
the  title  and  number  of  the  qv^ry  cutked. 


r31576.]— Friendly    Societies.— I   thank    Mr. 
Brnbrook  for  his  information  that  the  report  of  the 


IiATHF.  FOOTWHBEIj  AND  TBEADLF. 

[14107  ]— Tn  the  Feb.  15  number,  page  553, 
131)71,  *'  J  L."  hns  been  kind  enough  to  express  a 
desire  to  know  whether  my  treadle  arrangement 
WAS  an  accident  or  whether  I  had  worked  it  out.  I 
shall  be  very  happy  to  toU  all  about  it.  It  was,  and 
was  not  an  accidc'it,  if  one  may  »o  express  it.  The 
fact  is  I  had  tho  excellent  good  fortune  in  my  earlier 
life  to  pos^e-s  two  friends,  both  admirable  practical 
workmen,  and  also  good  theoreticians,  and  all 
these  points  were  matters  of  thought  and  considera- 
tion with  them. 

One  friend  e<ipecially  had  given  his  more  careful 
attention  to  the  whole  crank  and  treadle  question, 
and  his  views  ware  somewhat  about  a^  my  lathe  at 
present  is.  His  lathe,  too,  went  a'lmirably,  and  I 
know  had  been  altered  by  him  to  suit  his  view, 
which  were  that  the  crank  rod  should  b;;  about  v^r- 
ticaU  at  the  last  part  of  the  pull  down,  which  would, 
it  was  held,  begin  decidedly  before  the  crank  got 
level  and  end  a  little  after. 

When  I  had  my  lathe  I  found  it  set  so  nearly 
correctly  that  I  never  have  altered  it.    If  I  ever  <lo 


do  not  think  this 
fight  of. 


point 


altogether  lo«t 
A.  X.  C*  E. 


MTCROSCOPrCAIi. 

[l4l08.1~Now  that  Drs.  Nicholl  aid  Bull  have 
shown  FO  conclu«»ivfly  the  ntt'^r  failure  of  Mr. 
Wer  ham's  meth«=^d  of  ri*<lufing  the  nntrle  of  other 


pl'iining  of  the  delay  m  publishing  the  report,  wai 
acknowledged  in  the  column  "  Answers  to  CorrSi 
ppondcnts,"  on  February  8th,  and  having  beec 
written  some  days  previously— a  fortnight  ago— 
at  the  time  of  my  writing  would  lv».  I  expect,  very 
near  tho  date  of  the  actual  publishing.  But  is  nol 
Mr.  Brabrook  himself  **  misinformed  "  as  to  the 

p^pi^^'objjj^  l^t  ^l-j^  ^U^Sl 

how  so  able  a  man  came  to  fall  into  a  mistake.  „onth  ago?  The  copy  I  now  have  is  caUed 
Re  .ders  <>'  ♦^^(•.^^^'•"▼^sy  cannot  have  failed  to  p^^  I.,  and  on  page  2  I  am  told  that  Part  II.  "  will 
notice  that  Mr.  W.  bas^d  his  objection  to  extreme  contain  lists  of  friendly  societies.  Ac.  Ac.."  so  tba^ 
wideangleson  the  gronnd  of  their  impos'iliihty.  He  |^t  the  date  mentioned— unless  the  bookseller  hu 
has  ovTRr  and  over  ajrain  put  it,  that  the  onj?lo  of  failed  to  execute  my  order  in  its  entirety  —  tin 
limit  of  rffract'on  rendered  it  impossible  to  make  a  report  was  not  issued  to  the  public,  but  only  Parti 
dry  lens  of  mor<^  than  about  87°  angular  nprrkure.  Will  Mr.  Brabrook  allow  me  to  withdraw  any  reflw 
It  seems  mBrvellon<t  tha*:  no  one  has  ever  called  his  tions  my  former  communication  seemed  to  cad 
attention  to  the  fact  that  argle  of  limit  ha*)  nothing  upon  the  office  with  which  he  is  connected  ?  Tin 
to  do  with  tho  maUor.  first  part  of  the  report  seems  fso  far  as  I  can  jadffl 

from  a  c  'sual  glance)  to  contain  a  great  deal  of  ven 
useful  information,  and  shows,  beyond  doubt,  thn 
the   Kesistrnr's  staff  are  doing    their    utmost  U 


The  angle  of  limit  cf  a  beam  of  light  pns«irg  from 
gla«s  to  air  is  undoubtedly  bc^o^  io\  but  from  air 
to  glass  it  is  coiivcrdely  the  surfaco  of  the  glass  th^t 
forms  tho  limit. 

Mr.  Wenham  has,  in  fact,  it  appears  to  me,  turned 
the  idea  topay-lurvey,  and  considered  it  as  if  the 
b^'nra  travell^l  in  the  other  direction.  A  beam  of 
lidl't  impinging  on  a  surfncc  of  plis<«  at  any  arirle, 
even  if  lin.  from  air,  will  be  part  of  it  transmitt«;d, 
and  form  an  image.  Of  rour^e  in  this  o\trcrae  ca«e 
the  maii»r  part  wonld  be  roflctod.  There  is  no 
angle  of  limit  for  light  pairing  from  a  rarer  to  a 
de»ser  medium,  except  the  limit  formed  by  the 
surface  of  the  substance,  and  therefore 


render  the  information  collected  by  them  valnafali 
to  friendly  societies.  I.  would,  however,  ask  Mt 
Brabrcok  to  consider  whether  my  suggestion  u  tl 
the  "  experience  of  sickness  "  returns  now  required 
from  societies  quinquenniHlly  would  not  be  far  mon 
likMy  to  be  com^ct  and  valuable  if  the  societies  wen 
obliged  to  render  them  annually  instead  of  at  thi 
end  of  every  five  years  ?  Separating,  in  such  annua 
returns,  the  new  members  joining  during  the  yen 
from  the  members  of  more  than  one  year's  memberi 
ship,  and  then  let  the  E^gistrar's  stiff  annlyse  aiM 
compile  the  f  xpericnce  (thus  collected  year  by  year 


a  dry  ob- 

jeetire  is  possiblo,  as  far  as  that,  only  is  concerned,  at  the  end  of  each  quinquennial  period.    On  page  1^ 

I  should  put  on  a  dodcre  which  wonld  enable  me  to  >  up  to  ISC^.     In  "  Hogg  on  the  Microscope  **  there  i>'  tho   Bcgistrar  acknowledges    that    in    those  luv 

shit t  the  lower  axis  of  the  mnk  book  rod  a  little    another  idea  ascribed  to  Mr.  Wenham  on  pages  ll.'>  societies    who    have   furnished  apparently  corred 

and  UG,  to  which  I  should  like  to  call  his  attention,  fquinquennial)  returns  it  has  transpired  that  profii 

and  a^k  for  an  explnnation.     It  is  a  description  of  sional  assistance  has  generally  been  found  neocssaiy 

. ^   „ „ ..  ,    a  >  inecular  eyepiece.  The  rays  aft^r  pa=«Bing  through  Would  not  annual  returns,  in  a  year  or  two,  wn 

I  poe  in  14057,  p.  406,  the  use  of  a  spring  is  advo-  "  the  eyepiece  are  stated  to  be  divided  by  a  prism  at  d  *^^«  <:??''»»«!«' ^J;.     »?"«*>«  a^jeavy  draflrufyn  spiU 

oated  by  Mr.  ChUds.    I  have  not  tried  it  because  I  a  picture  sent  to  each  eye.    The  objection  to  this  societies  with  ill-kept  accounts  ?   And  would  not  tfci 

I  reaUy  find  my  arrangements  so  pf-rfect  as  not  to  !  n^ethod  is  ^tat'nl  to  bo  that,  owine  to  the  distance  of  necessity  of  such  a  return  being  made  ^  in  »t«lfiu 

■'-----                    '^  —      -                                                                   incentive  to  correct  bookkeepm?  ?    I  again  boM 

that  the  forms  on  which  the  Oddfellows  reqnin 
their  sickness  experience  to  be  furnished  to  tbefc 


more  out,  and  so  try  the  position  of  vertical  when 
crank  is  level.  My  friend  used  a  oonnterbalanee 
juftt  heavy  enough  to  bring  the  crank  at  about  40^ 


be  tempted.  I  think  the  spring  w:)uld  hnrdly  bo  so 
pleasant  in  one  point  of  view,  and  that  is  the  inability 
of  the  spring  to  put  tho  crank  in  the  '10^  position, 
which  I  find  fo  very  convenient.  As  to  my  lathe, 
it  is  on  an  u^por  room  fioor,  and  is  a  fairly  powerful 


the  eyes  from  the  eye-lens  the  fi^^ld  of  view  is  small. 
In  attr  niptinp  to  put  it  in  oporat'on  I  have  found  a 


greater  objection — oro  indeed  (atal 
find  that,  when  anycontrivan 
as  to  divide  the  rays  from 


Gin.  lathe.    The  counterbalance  gives  apparently  no  i  is  bisected,  and  one-half 


vibration  or  roll,  and  it  is  onlj'  to  be  detected  by  a 
spirit  level  with  a  bubble,  having  one-tenth  of  an 
inch  motion  to  half  a  minute  of  angle.  With 
this  on  the  lathe  bed  there  appears  to  be  a  percep- 
tible roll,  but  only  about  1 -50th  of  an  inch  bublle 
motion.    No  hand  could  d>?tect  it. 

Bemarking  that  "J.  L"  was  purpriscd  at  the 
ease  of  my  footwhe(-l,  I  thought  I  would  sec  if  I  had 
erred  in  my  180  turns,  one  can  err  in  counting, 
and  I  only  tried  it  once.  I  firt-t  took  off  the  crank 
hook  and  th*  roughly  cleaned  the  surfaces  of  crank 
and  hook,  thou  carefully  oiled  and  tried  the  one 
tread.  34,  -K),  and  40  turns  were  what  I  got  I 
was  8  bit  surprised  and  tried  a  run,  crank  hook 
part  net  junijiinp.  I  got  only  130  turns.  I  then 
tried  a  lot  of  diff(rcrit  oils.  I,  as  a  rule,  use  ncats- 
foot  with  a  triflo  of  p*troloum  in  it,  to  stop  the  cold 
setting  it,  and  enabling  it  to  keep  good  longer.  I 
tried  almond,  olive,  pine,  tho  thick  d^po-it  as  well, 
then  a  very  crude  dark  treacly  petroleum,  th«^n 
laid,  but  I  <iid  not  do  better,  and  rathrr  wori'O  with 
the  stiff  lard.  I  then  recollected  an  old  experience 
that  I  had  found  it  unwise  ever  to  clean  off  tho 
crank,  and  that  wh(  n  I  did  I  had  to  run  the  lathe  a 
considerable  time  hcforn  it  got  to  its  eld  t-tnto.  I 
therefore  re-oi'ed  with  the  nrntrifoot  and  worked  it. 
Results  were  120,  125,  13t),  li2,  1.32,  144,  146,  139, 
145  ;  re-oil.d  with  a  drop,  1(>;},  1G9,  177, 174,  181  ; 


and  the  other  half  the  other.  Thu?  we  do  not  pet ;  that  for  eickness  experience  (apart  from  finaneia 
two  similar  pictures,  but  obviou^ly  two  entirely  i  effect  of  continued  sickness  on  ptirticnlar  societici 
different  onei),  which  cannot  combine  to  form  a  the  Registrar  should  press  the  adoption  in  the  retnmi 
stereo!>copic  or  even  a  non-stcreo^c^pic!!!  picture,  any  of  seven  days  a  week  sickness,  even  if  six  days  on)] 
more  than  a  horde's  hr^id  "cen  with  one  eye  atid  his  be  paid.  There  is  a  class  of  society  that  must  bsi 
tail  with  the  other  can  do  po.  I  cannot  cr nceive  '  sid  source  of  trouble,  I  should  think,  to  actoariei 
how  any  one  who  had  tried  this  could  ^rite  a  de- ,  Will  Mr.  Brabrook  kindly  say  if  it  is  not  ao? 
scription  of  it  as  even  a  p.i-siblfi  f-xuedirnt,  so  that  I  [  allude  to  those  who,  after  continuous  sickneisoi 
am  driven  to  conclude  either  that  it  is  wrongly  .  certain  duration,  deduct  one  day  or  two  days  p« 
ascribed  to  Mr.  Wenham,  or  that  there  is  sonic  very  I  ,^0**^  "f^  P»y.  ^^  perhaps  deduct  J  or  4  sick  pay,ii 
imnrrtant  error  i  ^^''^  °^  *^®  uansxi  monthly  contribution  !  There  mni 

In  reply  to  Me^-r^.  RolnilzP  and  Zeiss  (MOT.'i)  I   be;  hundreds  of  renders  of  the  English  Mkchahi; 
i.  i.i.»k    »,i -1^  i.u^     A^      ~.      4  A         I  '      who  are  interested   in  the  successful  working  e 

mu^t  say  that  while  they  deny  my  statpmct  m  j^.  ^^,  ^^^^^^  „„d  j  ^^uld  ask  aay  of  the  efec< 
words,  they  admit  it  in  fnct.  My  caution  whs  tive  of  "such  for  an  expression  of  opinion  as  to  th 
certain^  r.oeded  »«,  to  the  l-li-n.,  if  as  Mr.  Z»^i-h  -  j^^^^^  involved  in  the  present  quinquennial  retnrai 
sremsto  admit,  ;1 10  lon-es  out  of  ^'90  will  m.t  work  '  I  fancy  many  returns  may  be  "judged"  to  W 
through  the  ordinary  thm  glass.  I  did  not  not:c»  I  trouble,  and,  of  course,  where  this  is  the  case,  the 
the  numbers  on  tho-e  I  tried,  and  it  is  quite  likely  practically  mislead,  and  are  worse  than  useless  f« 
they  belo^go<l  to  the  majority.  I  did  not  remount  ttatistical  purposes.  I  have  seen  a  "  law  of  sid 
my  objects  on  purpose  to  measure  the  th-ckne-^s  of  ness  "  amongst  assumed  members,  mentioned  byoi 
cover,  but  baved  mv  cpirion  of  its  phorlness  of  i  actuary — viz.,  in  quinquennial  periods  call  the  toti 
workicT  distarce  on  the  fact  that  it  torn  h-  d  before  sickness  of  the  first  five  years  x,  then,  for  theno 
brinjrinsr  objeet'*  in  focu*.  while  with  the  pame  .  members,  call  the  bickness  of  the  second  period  )| 
obiec*s  thro »  different  l-lGin.  would  all  wmk  freely,  in  the  third  quinquennium  it  should  be  »  +  y ;  l 
Mr.  Znis-*  only  t\ke'  410  out  rf  500  cut  of  thecompc-  ;  the  fourth  y  +  ix  +  y) ; 
titiou,  and  his  letter,  therefore,  contrnn**  a  iiecdle!»s 
ehfillrnffe.  He  has  nind**  during  the  Inst  two  yenri 
150  with  Ion,'. or  working  distance.    lie  will  find, on 


the  fourth  y  +  i-t  +  y) ;    in  the  fifth  (r  +  y) 
^y  •¥  (x  +  y)]-  i  c,  calling  the  quinquenninms  1, 
■        -       2,  ' 


touched  with  oil,  all  points  in  work,  190,  18G,  19(5,    referrirgto  my  letter,  that  Idistinctly  spokcof  tho-e 


204,  and  then  I  tri"d  the  oviO  tread  five  times  and 
got  an  averngo  of  19.     In  starting  this  experiment 
I  remarked  that  the  niUnce  was  not  complete,  but 
at  tho  201  runs  it  wan  .so  much  more  so  that  no  one 
wonld  faave,  without  cnrutnl  listening,  heard  any- 
thing.   I  think,   howf-ver,  that  the  single  tread  is 
the  best  of  the  two  rough  tests,  for  the  other,  or 
long  run  test,  will  he  so  very  dependent  on  tho 
weight  of  the  wheel.    Now,  mine  is  a  very  heavy 
one,  really  two,  and  together,  at  least,  one  and  a 
half  times  the  usual  weight,  and  my  point  bearings 
•re  very  well  got  up.     I  in}>elf,  years  ago,  took 
great  pains  to  get  my  crank  b(  nrings  round,  fitted 
the  hook  well,  and  nicely  polished  all.  They  are  not, 
either  of  them,  caFe-hardimd,  but  though  only  j{in. 
wide,  it  is  clear  that  they  wear  wdl.     One  thing  I 
•m  careful  of — that  is,  I  prevent  with  every  care 
the  chance  of  grit  or  tumirgs  getting  at  the  bearings. 
Without  in  the  lea-^t  despising  calc*.:!ations,  I  think 
thig  is  ft  case  where  it  fvould  be  eftaier  to  secure  the 


I  had  examined.  Theya»e  not  row  in  my  po^si^ss'ion, 
but  if  they  wera  Mini1)orod  lower  than  410  he  do**:*  not 
challenge  my  assert'on  at  a'l.  Kssex. 

[Much  of  this  h  ttor,  reforrinor  to  its  la^t  subject,  is 


3;  4,  5,  &c.,  3  =  1  +  2,  4  =  3  +  a,  5  =  4  +  3.  and  I 
on  in  progresBiou.  Is  there  anything  in  th 
formula  ?  Some  societies  allow  pick  pay  "  wb 
pHrtially  disabled."  I  believe  this  to  be  a  grn 
abuse.  Flow  do  actuaries  allow  for  it  when  n 
supplied  with  the  financial  effect  of  such  allowanc 
diijtinct  from  "total  disablement."— Percy  Veri 


.,^  ,       ,  ...  ,,         ..        .u         *!     [31732.1— Preparing  Wood  for  Polieliing.- 

omittfd,  aTid  wo  are  mdi-po:«ed  to  continue  the  con-  ■  ^iituk  "  A.,  Liv(,^rpool,"  has  come  to  rather  a  has 
troversy.— Ed  ]  \  conclusion  when  ho  denounces  a  filling  of  tallow  a] 

^^^^^^^!T^TT~— ~T!^  pltster  as  *'  humbug."     We  have  a  great  deal 

The  number  of  miles  of  streets  which  contsiin 


mains  constauty  charu'ed,  and  upon  which  hydntnts 

for  fire  purposes  could  at  once  l)e  fixed,  in  each 

district    of  the  metropolis,   is   now  as   follows  :— 

Kent,  80  miles  ;  New  River,  100  ;  Ea«t  Tiondon,  85 ; 

South  wark    and  Vauxhall,  112^ :  West  Midd]eE>ex, 

70  ;  Grand  Junction,   41^  ;   Lambeth,  70  ;    Ch».Is»»a, 

50,  making  a  total  length  of  711  miles,  and  th«t  water 

companies  are  ready  to  alHx  hydrants  thereon  when 

required  by  tho  authorities.    The  total  number  of 

hydrants  erected  is  at  pre-ent  4,450,  of  which  2,706    _  ^. 

are  for  private  pnrposes,  542  for  street  watering,  016   original  qnenst  refer  to  the  index  of  Vol.  X  Vlll. 

for  pablic  asab  ^^^  ^^  ^°  Government  establishmcntB.   Dbaoon'b  Blood. 


polishing,  and  I  have  used  no  other  filling  for  yeai 
Besides  haring  the  value  of  readily  coming  to 
shine,  it  helps  to  bring  out  tho  shading,  whcrrai  t 
effect  of  sizing  is  to  annul  this  resnlt.  If  '*  A."  n 
try  again  on  a  piece  of  Spanish  mahogai;y,  one  li 
with  each  preparation,  he  will,  I  think,  be  conTerd 
— W.  H.  Daviks. 

[31732.]— Preparing  'Wood  for  Pollabing. 
Does  **  A.,  Liverpool,'*  mean  that  tallow  and  plasi 
as  **  filling  '*  are  to  be  avoided  P  He  says  he  foai 
it  a  *'  hnmbn^."    What  does  that  mean  t*    Let « 
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[giTfti  ]— BevamtaK  of  IiOcx>motiTe>  before       [siosa.l— DrBwIag  BtnBi  out  of  Itooomotlve  kaanVil):!?  it  but  iiciinlT.    liafenia^totba  iDforin«> 

etartliu.-"  A.,  Li«rpool,"  wUl,  no    doaht,  Ma  Tnboe.— Thi.  operation  cuDDOt  well  b«  done  when  H.m   siviu  me  b»  tho  former,  I  h«Te  ijen  iD'tb* 

fmm  tfacknawen  to  thin  queition  on  pp.  «OT  7  tb^t  ■tmm  i<  np,  and  I.  for  ona.  eannot  He  it*  DM^Mity  "i  iiliLriit    h!nc,vrl  ops  lift       edition    of    Ilenobell  t 

flMceiia  pmrtof  thoiitn.tBwhBnth8iit«.mlmale(»  wh.-n  a  tab«  breake,  and  needa  prompt  pInKinB.—  ■'TriiiliHi  iia  Aitrouomy"  (IKIH).   oap.  I    aoc.  «., 

mwer  tli»i   at    another,  i»id    that  tho    tbaory    1  Essaei.  tb,.!  nlirr.  Iba  inn  ><  appareotlT  flrat  Tisihlfl  m  tbj 

•dTueml   wu  correr',  which  baa  befn   ao  amplj-        1311171.1 -Coating  Wire  with  QutCupeTDlui  —  Imrmonita  disc  iinetnaily  below  it,  an.i  to  tha  beat 

nplainrd  OD  pp.  RW-7.    1  take  the  opportnnitT  lo  ScwrJ  i.iabo.ii  have  Wn  KiTen  in  earlier  »olurae».  of    my    re.i<!leetiou     haTinR    oboervod    it*    ntinff 

Ibaak  tbote  FMitltmen  for  their  information,  which  Parhapa  windina  on  ihect  gutta  wonid  nniwer  the  thpoutrb  a  cjlonrt^d  irlasi,  it  w  at  nparlj  an  may  be 

willdoabtleia  aet  »11  fenraof  "  A.,  LiTerpool"a'' on  piirpoie.      Ag  to  the  wiirk  »a  it  ii  done  at  »  factory  fir»  minutt*  tcpm  Ihu  apprarance  of  iti  npparedM 

tkeBibiFet»treBt.-0.  L.  P.  It  would  be  neceapnry  to  haTo  a  michine  to  •4Qe<'»  ""t'l    t^s  who^  orb  «n  be  awn.    A™.,ini  tbj 

taiaSfcl-Mliiiw  Borax  with  al«Mh.-Add  a  tha  gntU  IhrouBh  a  die,  tho  wiro  puriny  >n  tho  ''T'r^'Vf^'f'.'^ESTtZC  .S3''l^n^«d«2p'tS 

JeUpioch  ofborria..oona.ronhaTBn,.d.ro«r  oentre.-ODEu.loP.  an.l  ^,.,,1  i   .nd  the    't''°^"  ^°^  ^"^'''™"  ^*^ 

Khtdi,  which  mn»t  be  Glenfield  itarrb,  mixed  with        [3lflr2.]-Aah-pan  in  LooomotiTea.-Tha  aah-  '"'"-  ;"  ;    'ipj„  j°  .  „nroi«  in  tiu.  UtitndM  of 

Wt  water.     A  r.r.t  .mall  portion  of  bomx  will  make  p,n  in  n^w.Mry  ii.  both   porlabl.^.  and  looo...  to  ^i  C«  a  aa  n«rlTaS^mav  beV  8™th  of  ^ 

tt..l^b«fluida.w.ter.-P0LAKT«.  pr™.nt  t>  .c.,.- of  i.ir  -o  tb.  fir.  .t  time.,  and  SJX7oi^"G™ii"  aod^^*!' WaatT^p^^^ 

rSlSTS.  ]  —  HoRio    T«ik    Bnainsa    on    the  Mao  (o  pr.rent  buri.mirconla  falling  on  tho  road,  i  ^n^b  rcar-t  t^iat  I  have  no  earlier  Tolnmea  of  the 

SomarMt   And    Doraet  Joint  BaUwsT-T  "m  Perbapa      Kncinn  a     u-li-piii  dot.  not  filoloae      In  j,;^o,_,„„  Mechanic  than  Jane.  1875,  when  I  Srrt 

miiewbal  imrpriaed  Ihiit.  yaor  omr.potid.-nt,  ■•  Tho  the  en-o  of  alooomoliTotheaah-p.n  «l»o  pn-Tent-tbe  l,«^^l  of  the  pnblication.    Srferrin«  to  the  repljof 

New  tnof  k.-  on  p'.ire  007,  baa  disputed  n<y  an»w.  r,  doat  from  gettini  ai.iong.t  the  motion  work.-K.  H.  j,:,!.,^^  «_  RiehaHa.  I  hiTe  not  a  Iheodolito.  bat  I 

on  paire  .VH.  withimt   hiiTinir  firat  made  biniH'If        [3107:1.]— Dan tzio    apruoe—Ia    an    eitracb  ob-  ~„i>ik.hi' Ibia  wonld  be  more  M.ily  pnKurable  than 

acqaaintnl  with  tha  factn.    He  write,  that  engiiica  tamed  by    boiliiiK    tbii    yonni:  topa  of  the  black  w^,,    \„^^.]i    nnmWa  of  the  EnoUkh    Meckanic, 

ham  not  bpcn  built  at  Nine  Flina  for  the  Soiiii'ru^t  apmre-lir.    Aoothur  kind  of  ppnm  ii  made  from  ii,„ii^lia«  yat  [  have  not  the  .light^at  idei  of  what 

aad  Dorart  Joint  Railway,  and  that  "  he  UincliBed  mela.Mii  or  trrai-ln,  and.  tvioic  firmontnd,  ia  pro-  ,^,  uieaut  by  "rnnniiiK  out  b  mtridiin  lins.'*    A.  to 

to  think  that  my  >tiitem<-nt  in  e<^uiilly  inaGcnrate  bably  intoiirant  to  a  alitlit  extent.    Spruep  beer  n-,,.  plumb-bob.  I  auppone  I  eould  manufactara  one 

with  reapert  to  Drrhy."     Itianaelunafor  "The  New  prppared  from   £r-lop>  ia  antinmrhutie,  and  doubt-  mti,  aufficient  aworacy  hy  boring  a  hole  lengthway. 

Ckwk"  to  deny  tfan  exiitenco  of  thrae  <M)|rinea.  a.  Im.  eierciav.  a  '  healing"  inSuvticc  in  colda,  Ac—  tlimu  Ai  ivu  eggahaped  picrc  of  l«ul,  turning  it  down 

Ibey    are    well    known,    and    yonr   torrecpondent,  AniKri.  i,i  h,t  liitlii'  and  thou  panaiugBBtout  darning-needle 

-L.L.,"  page  iSS  Mate,  that  he  aaw  one  mnniBg        plnru.] -Compound  v.  Ordinary  Condenalag  tl,ruui..h  it. '  I  ha«   niaaona'  lerela  [the  ttiaagnlar 

**P"»P^'■^.?  and  Manehealer,  and  he  a.ka  me  to  BuBtoea  -lu  So.  tfS.  p.  (W7, 1  noticed  a  reply  to  ori.s.  I  i.r,  Hume)  home-made  and  fairly  accurate.- 

^m  thHottera  9.D.J,S,    Bpforo  an.weriug  tb,.  „  ^1^,,,^.  „,  ,,,^  „,,„,..  ,-,i„^    .j.,,;,  ,,,y_  hower«r.  in  J.  I..  H,  8. 

MtunI  bad  inquirip.  modo  as  to  tha  rtnaon  wi.y  ^^^^^^  "MnriuH    Kugiiiwr"  diipa.ea  of  it   ia    far  [33108,]  —  OraaniO   Chemietry.  -  KaTing  been 

""n""  wa.  ronmni  to  Manchealer.     I  found  fro,„  Mti.fwfory.    I  am  one  of  those  who  bold  that  iuiltcJ    by    Mr"  litvj    lo    throw    aome    light    on 

ttU*J..L  a"di.rrmtK,nofthcf.ng.re...pfrffCtly  with  e.,u-,l  ii.itial  ami  terminil  preo-urc.  and  ratio  iMmeri>mf  I  am  anTfon.  to  do  »,  but  I  am  afraid 

MjRct.and  that  the  engine  wa»  on  a   trial  tnp  of  ..X|.r.n..ion  tlirt- i.  no  a.1raiitago  in  the  compound  my  condenaer  will  prove  powerl-a  in  throwing  a 

Wore  beiniT  tanrfM  0T«  to    ho  joint  eomraitteo           ,,,„    i^t  a  diai.Wi.utage,  eren  when  conM.l.-red  b/am  of  light  on  that  aubj-^ct,  and  I  am  un:iwareof 

pw  particular  engiBO,  No,  II,  wna  not  sent  from  „,^  h.>at  engin.i.     For  ewniple.  tr.ko  an  ordinary  any  aatiafaclory  eiplnnat  on  by  any  ehemiat  of  the 

D^to  th«  Som«-et  and  poraM  RjLjIwa.v  diroa,  ^^^o„,;,.g  *,^i„^  and  arompound  engine,  and  let  num'rou.  ca^Tof  Taomwiam  that  occur  in  organic 

™Bath.  a.  MTeral  of  the  ptheri  had  Ijeea   but  WB.  thoinitinl  pn'saurr.  in  the  high-pr«nuro  c.vlindcrof  coranonnd..    The  intricaeii^s  of  thi.  mhMCt  are  like 

^  np  by   a    -gWHl.  train      without  atnam  and  th- l.tter -nd  th-i  .ingle  cylinder  ot  the  former  b«  the   winning,  of  a  labyrinth  through    which    the 

"ajKonpW      OTcrtheMKilBudlinoloRrcnt^dingPi,  ,.^„^      jj,,,^  anppojp  that  in  both  thcaeengin...  the  experimentJ^r  but  to  gfope  hi.  way  in   tho  dark, 

"*  ""  t-^;°iy  a  Txinion   and  aonlh-W  e-t.-ru  „,^n,  ;,  „p,„^, ,[  rfown  to  two  i«nnda  aboTO  the  ( Widering  the  nnmbi-rof  elemenla  tv.t  coUr  int* 

tn^i  train  to  fc in-  KIma,    U  wa.  knpt  Ihjn.  n  i^^^  „f  p.rftc-t  tacn^in,  ejory  rafionil  porrou  will  tli-  com|«-ilion  of  organic  compouuda  are  .0  few, 

;«A^orkiog  '"'I   tnpi  "itban  eiiL-inn  of  IJe  ^,|mit  that,  oa  th.i  lo.a  of  pres.ure  i.i  .^eh  ciiao  bai  „„d  thA  tb,!  varirti,-.  oi  riimlitie.   arn  ao  great. 

I«oi«i   and    South- Weatem   constniction   for  th.^  ,,.,.,„  ,h„  „„,„,  the  aanw  amonnt  of  heat  ha*  been  th-y  cannot  be  ilue  to  Ibn  coutaiin-d  radicaU  aloae, 

™LM,afterwhicb  It  wa.i.^i.t  from  Nine  him.  ,,,.„|,ed    by  the    aiugl<srylind..r  engiuB  a.  by  the  but  mu-t  be  influencu.1  in  a  HK-at  me-a.nra  h»  the 

ttihe  Somei^rt  and  Dorwt  Koilwoy-    1  saw  thi.  compound  engine.    So  far,  th.-n.  no  adrantage   ia  ,„„l,.,.uUr  arrange nt^nt  of   thei-o  radical-.      I  am 

uina  uy>e  f  b^iag  "^n'TM  from  Iw'by  to  Brent  rfi^.^mihle  in  I'itlier ;  but  let  ue  kwk  into  the  matfc-r  incliaMi  In  agree  with  Mr.  lirej'.  opioion  about  the 

AttolbowhuiU  atNitip  KIm.Ih.reamplepmof  „,„„,  fnijy.      In  tl«  compound  engine  the  heat   i.  ..oriiial  and  it.  iaomera.    The  instancs  mentioned  by 

that   the    I.ondonaud    South- UMlernUailwny  .lutribntwl  ovr  tho  ana.  of   t«x>  cylinder.,  and  Jlr.  lir,-» '"""unrtorfaloiainpleof  i.omcri.m-Ti.., 

Oapauy  bBTG  built  engines  for  Ihia  joint  lir*.  and  tb.-r<  for,- lh<-  auetuaiiiin- inteniperalarenre  not  iio  (bat  of  •'thyiiu  acetate  or  acetic  ether  and  butyric 

«jl  aany  day.  ago   I   .nw  aa  engine  of   Sou.b-  ^„„,  „,  j^  it,„  .in^Uejliiidcr  eiwii.^  which  i.  the  aiod.    The«  mbatanee.  thouab  wholly  diftoronl  in 

*"V"   ""'■'™'''!''?„1''i'e  ":"•  •"*'>  «>"  l'-*'""  only  gowl  wiut  I  plan-  to  the  crwlit  of  tlia  coin-  ,u\  their  qualitie.  yet    contain    eiicliy  the  aani« 

«£J.R.  npon  It   at  Clapham  JnnctiOB.    Alw  laat             ,,  ,.„)„,.    „„fl  ,,,1^^,  no  doubt,  i.  more  than  amonut  of  carbon,  hydrogen,  and  oiygi'U,  and  have 

-«*  alBrent  aidings  I   noticed  auother  oniiLji  of  „vi.rcou.e  by  tlie  lo.f  of  pns-aure,  and  thcmforo  lota  (he   Mme   apecific  grnrity   ami   molecnlar  weight, 

tattWealmpatle™,  bearing  lheletterHSj.U..i,U..  „,  h,.,,t.  in  the  tranamia-iou   of  .li-am  from  one  iiulyric  acLdV»m«lliug  like  n.ndd  buH«r,  i.  an  oilf 

*^"'i'.,.'r"'r',;"j,^  '"'?',     'T"'"-  ji'    il*  PylindortotheotbiT,    It  inhere  where  the  orilinary  liquid  that  caunea  alkalino  carbonatei  to  efferrBroe, 

•MCfbailt  by  the  Midland  and  LnndonandSouth.  con.i..|.ji.ig  cneine  obtain,  it.  advautiige.  for  in  the  reddens  litmna  paprr.  and  boila  at  15U'  C.  while 

affV?    ^"'"^7  -'^?'"S*?V  'fi'""!.           i        ,  ronipound eiigin.-.  iia  I  I.bto  j.iat  aliown.  a  errt.in  Bcctio  ether  ia  a  liinidd  liamd.  hayiog  an  uMrwaWe 

&OJ.B.   are   not   iDtrnded   for  (be  »"m'Tajt  ui.  rinnntily  of   h.«t    ii  n':«)rb.-d  in  k.eping  np  the  o-lour«,mewhnllik^thatot apple-.  andboLl.at7*''C. 

Dwaat  Joint  Eailway.  perhapa     lb"  h^w  Co.'lc  i„„p^,„re  of  the  pii"'.  and  othrr  wa-ite  room.  Acetic  acid  ha-   tho  formula   CHjCoHo,    potaa.io 

JiUehliBe,yonrreadcra.andalao     L  L.    page.189,  ,hicb  liMt  cannot  be  «..id  to  b^  uliliwd,  Wanse  in  aci^tat.,  CH,a)Kl),  aud  tthylicacetate  will  barn  tha 

toeirfaiDing  tor   what    pnri'OM  tlivy  bare  buuu  (he  »ing|H.c>liHjL-r.-n«inc  all  this  heat  i.  lout  in  the  formula  CH,i'0   H'.H-lO.      Br  wHng  on  CH,rO 

|!t^«.^     i    «■          ,TT/M    ■         .1       -.L      .    1.  ryliudi-r.  and  tbc^refore  i-Tform*  dnly.    To  pat  it  in  (C.H.,)Oby  KHOweohtainCKjCOKOandi^HsHO, 

JJI»l.]-8pltBoap(D,Q)-i-ma-lew:lhpolaah  .  ,i,m,i„    (^„a.   wo   havu  in  each  cnse  the    buii-o  bu't  WhenwBnetontintyrI«nndt.\H-i;OHOby  KHO 

i^Midtada.     It  you  are  aceuatom-Ml  lo   acBp-  amonnt  of  h.  at  to  bi-giu  with,  and  ^t  tl,p  krmiiia-  we  obti.in  C,H,t;oKO  audOH,.    from  this  reaction 

Wiliiga  (ew  experiment,  will  toon  stt  you  right,—  ,;„„   wk  find  that  in   each  cn.e  w.,-   li.iv"  lu-,t  Ihf.  we  conclude  that  the  K  in KUUdiaplaceamerely  the 

w.»,»-i     ™     ^        ,  ...           ^,                ,           .1  Mnie  qnan'ity  ;  but  in  the  ainnle  cjUn.lrT  ;.ll  thi-  H  in  thi.  croup  COHO  or  theradic.l.  uneh  aa  CHj. 

mniD.]— Bleetroplating.-ThcM  good,  msat  be  ^,.^t  i*  repr.  aentiNi  by  work  done,    ni>i\i    [-.,    Kf  which  l!ik«  the  place  of  tkoH.and  that  tho  radio»ls 

*^5SSn";I?'V            ..    V     ^              .        J    T,,      ,.  ronipoaud  euginc  only  a  imrt  of  ■ '              '   '     ■  ,  OH,  and  C.H-  am  nnafficted  in  either  caM.    The 

(IIBSr-J-TeleRraph  Injtrument  and   Block  tepri.ai.ntcl  bj'  woik.  the  rpmaiud  rrattion  Derhiipa  might  bo  maiieplaiucr  by  .bowing 

ftaU(0.«i.)--lb«Tflanidtat.hgyarepriuled,bul  pippg.  4p.    I„  conclusion.  I  wouk  thp  reuotiou  by  means  of  graphic  formolic.    Botyrio 

i.™  BO  poiiti**  kuowledL-e.— U.H.  not  RTirao    to    compound  en  si  ues                     :    ,  ^  .. .                  ' 

[31B^  I— Time  of  Fall  of  the  Ssith  to    the  mintlHnca    and    I   a<lmit  tli;.t    ns  vucinei  are  at  ' 
•"■— "  A    Fellow    of     tha    Koyal    Actrouomical  j  pn^umt  couatrnetid.  I  ahould  profcr  a   componi.d 

Soriity  •■  baa  evidently   been  nt  Mme  trouMo    to  u,;_,ipn :   bnt,  wcrp  I  going  to  make  an  CDEis",  it 
Miy  lomy  que-.tiOL.      As  tho  queri,t.  I  hare  Jo  ■  „rt„inl;,  would  not  bo  aro.i.pound  one,  a.  I  think 

^■k  bun.   whilst   at  the    anmc    time  1  bare  to  .  that  inorp  can  he  doim  with  a  properlr.coaatructed  u   w    ir  — 

i^ai  himthat.  in  all  caaea  of  circubir .  motion  ,;„«.,.  cylinder  euj,4ne  than  ever  was  done  by  the  H  H    H 

Sl!Llt!S^w-r  or  .'iT-.^V"?;  „u't.d  in  rli!!"  .'u^lte  ^  '» '""'Miuud  eu^dno.     In  a  ainglo  cylindor  there  1.  potaasic  hydrate  becomes  by  tho  interchange  of  the 

;SrV7v,rdTft-.nL    V^di;.\i,^nr^^^^^                                      ^'^    *""'=    """"    '^"    ■"    "■•;    """^•""•^  element,  it  and  UpotttasicWyr:itoi- 
""*■'  ."r. '■'V^^r"'  ™n'e^  rou'nl''.'e  one  qiiarli-r  I  pyjti-m.      Tn    aonie    cahea,  bowerer.  when    mrtiPS 


H    II    H    O    L 
H-C-C-C-C-6- 


rfarerolo.  __     

ti  the  centra,  it  nnil'-T  the  inQiinnce  of  cnntrnl  force 
'  alMr.  Thin  nmy  he  new  to  him  and  otbrr. ;  but. 
with  onr  Editor'a  ii-rmiHion.  I  will  dcmonatrale 
that  anrb  ia  (ho  fact.  In  tho  mean  time,  if 
"P.K.A,  S.''  will  look  into  tlin  Inw  D-il  giwn- 
rii,.  that  the  tqnani  of  the  limea  of  Fall  from 
CSrieat  diatincea  in  apace  arc  aa  the  culia<>  of  tho 

hm.  Tbo  last  law  ia  arrirrd  at  by  cou.idi'Ting  the 
«M*of  fall,  of  bodtea  from  di.tauce*  at  which  the 
niMirf  ^  ii  DO  longer  3:)':;ft,.  but  at  3  apinidinuia, 
fctBcantre  (qoal'  1,  nt  3  lemi-diama  lib.  £c  ,  &.:., 
•F  ].  Tneee  lawn  l^nd  to  very  intori'.ting  and 
iapartant  cooeln'^iona.  and  will  enaldH  me  to  abow 
Mat  the  *Dn'a  attractirr  power  on  ilanctary  matter 
ii  of  graater  inten.ity  ..  r-'iHrrtii  not  only  any 
lildRDce  thut  may  bn  due  to  aiin  or  maaf.  but  aim) 
a*  mardj  velocity  '  lor  in.taiicf,  whereat  the  rnrth*. 
All  J  of  atlractloD  on  matti'r  maj;  bo  uiea*urrd  (it 
4iflennt  itiDi-diam.  di.tancedj  iu  yaluea  of  i;, 
M  ^  ^,  ft:.,  lo  the  aun'.  (or  a  ma.,  of  eqnnl 
dae  to  c*rth,  and  harlng  tame  power  of  attraction 
Mnn)  willbe  meaiured  by  near  310?,  -^',  -*g-!^ 
4a.  I  hope  to  ba*«  the  opinion  of  "  F.  K.  A-  S."  on 
■       -G.  Pi: 


■B  alrea.ly  too  amatl  (or  llicir  work,  it  ia  HUH 

iraper  ID  'cominund"  than  In  put  ill  a  M^t  of  PFW  I       I      I 

igiuca.    In  nioHteai'i'awbfru  firm,  put  in  compound  H-C-C-C-C-O-K 

6h?o'uth"non>"ldngel!.B"DlI'rh.-a7™meone\»k  U    H  H    U 

iWtl, 


thnnlc^m-engine.— JiHN  : 
tiigc  iiridgre,  near  HudileraGeld, 


water ;  and  uthylic  accUle— 

H   O    L    .,r  ~-c-<:j», 
H-C-U-O -C-C-n)  +  K-O-H 


,  jf  the  pm„,.....„.-.,^...,- 

!ti.]_GBl»anlo  Belta,-lf  "  Z.  Z."  make,  a  become,  by  tbo  interchange  of  the  radical  CI; 

wii,n«iiu>Di;i.'.VLa.  it    K  ill  probublj'  Im  ii.  eiT.'ctire  aud  k— 
a*  any  ulhiT  form  of  Kalr-"ne  belt. — tKriiiKi.iu,  n    q  ''^~i\ 

[ai(iii8.l-Weiitbt  of  Bulpburle  Aoid.-Thu  in  f    "    V  \ 

Wi'iKhtwilldeiX'DdonthetiUHatityofirater.— J.U.  H-l.'-C-O-K  -h   ,r:-c-C-0-H 

p-NKKL'-Bnisa  Cannon. -Tn  "J.  H."-l  Riro  ,',  \     H     H,' 

rmpUalicillvJ'ii.irfi  J  advice,    "Don't."      Caalini  "  '- 

or<linar^'braBi'-fouDd<'r»huul<luotuudertakeit.  Gnn  pfitaaaic  acetate  and  ethylio  or  common  akohol, 

mr-tal  i»  coiiipoi-i-d    of    Ui    per    Cent,    of  tin.  with  trom  a  couniileration  of  the  abora  roriHUiH  and  tha 

liUi  per  ci-ut,  of  nipp-r.    If  "  J.  It,"  will  adyertiae  reactluna  jiruduccl    wo  objcrvs  that  the  KHO  doe. 

bin  udilrewi,  I  will  inform  him  whero  1  haw  soma  not  break  u|i  or  act  oii  the  group  firmly  iuUrlocked 

good  arcond-baud  guuA  for  lule,  about  the  size  ho  to  tho  left  ot  the  (J  above  which  ia  placed  the  letter 

reqnirea,— E.  H.  Y.  C.  L  iu  both  caaei.  but  on  tho  onlljiug  elBuiiut,  H, 

(»alKi7.1-8nnriae.-t  thank  "A   Fallow  ot  tho  and  tha  radical.  C.H:,  Ho  the  right  of  U  marked  Li, 

liojal     Xilronoininal    Sociuty  "  and    Kdward    M,  which  ate,  as  it  w«n.,  loosely  Ba-pcu.ed  or  attached. 

.  Ki.'liar.l-  fur  their  atU^nlion  to  n.y  inquiry.    E:,ch  and  are.  therefore,  ea«l^  disi-laocd  bif  tho  K  Of  the 

I  will  have  perceired  tliat  my  itock  ot  aatronomieal  group  KHO,    There  i.  uobutyno  acul, 
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[MlO*.l-I..MidN.W.H»ilw»y_i:nBtne,Com.   for 


.t  lout  thrae  nibitaiiiMi  hsTiiiff 

.on.     Tba»  we  1i«tb  two  bntyrio 

add*,  bat  wh«D  ire  tom  to  Tderio  add  we  Sod  tbat 
lit  molMukr  itraetara  can  be  Tepretentsd  in  four 
(uSuent  mil,  knd  that  three  bare  bean  idantified, 
UM  ue  known,  wbilo  the  foartb  hu  lo  Ur  elnded 
ilttWTj;  ther  M«  thenonDd:~ 
H   H   H  H   0 


-C-C-C-Qi-C 
U  H   H  H  O 


H-O-H    H   O 

C C-C 

H-C-H    H   O 


at  iiopTopMatio  and  the  trimethuctio  i- 


H       I  O 

H-C C C 


id  ths  fourth  metbolhaoetie  add  :- 
H 

H-C-H 


H   H           I           O 
H-C-C C C 


.1— L.  and  N'W.  BkilwayKiiRl 
walL— "  Itian  "  h;b  that  this  ennine  do 
in  winter,  which  I  know,  for  a  potitiie  fact,  aha  da«> 

"  3.  S.  W."  Hja  thai  aha  doea  not  ran  at  more  than 
3JS  miloB  per  hoar.  I  hsTo  known  ber  hi  mn  at  OS 
milea  per  hour  withoat  pitching  in  the  leaat. 
"J.  A.  C."aa;>  that  >ha  la  heary  on  repaira  aoil 
noniically  naeleaa,  rbolieTa  >be  i>  Tery  naefol  for 
mnning  the  different  tnuna,  eepecially  thoi4  between 
Cheater  andSbrewabnry.  He  aaya  alao  that  be  haa  not 
known  her  to  mn  tba  limited  mail.  I  have  known 
her  to  rnn  the  Scotch  limited  maila  tram  Carli'la  to 
IDnalon  at  arate  of  abont7Smileiparhoar.— W.  A., 
Crewe  Worha. 

[321 14.]— Colonrleii  Bplilt  Varniih.— Bleached 
ihslUo  ihoDtd  be  kept  in  the  dark,  and  uaod  aa  aoon 
aa  poaiibia  after  biwehin?.  Tbii  ii  a  trade  wcrst 
which  1  learnt  fmu  a  BirminBham  man,  after  fall, 
ing  to  dUfolve  tba  bleaehed  ahelbK;  wbicb  had  been 
expoied  to  light. — A  Babbibteb. 

[32119.]— apMd  of  Traina.— The  Irish  maiii  are 
alwayi  mo  hj  a  aingle  engine  with  7ft.  eia.  driTing 
wbnua,  ontaide  oninden  16in.  x  Uia.  of  the 
Harmion  and  Pandora  claaa.  The  train  leaTing 
Euaton  at  7.1B  a.m.,  which  ie  both  Iriab  and  Scotch 
mail,  ii  run  by  one  of  the  new  fonr-conpled  eniiinea 
with  eylindera  t7in.  x  Zlin.,  inch  aa  Meteor, 
Diaraeli,  aod  eometimea  b;  a  linBle  engine  with  7ft. 
driying  wbeela  and  ioida  ejlindera,  aneb  as 
Umpire,  Bnnnih,  Ae.  I  do  not  know  where  the 
fastest  rana  are  made,  bat  I  faaia  aeen  the  Scotch 
limited  mail  ran  from  WiUeaden  to  Harrow  [5^ 
loilet)  in  Gmin.  Htaeo.  That  part  of  the  line  riaea 
coaaiderably.      Tho    engine  waa    a  sinirle    7ft.  — 

?rfor 

.    -    -      i  he  hua  offered  to 

.  .  .  irlber  information,  I  shall  aak  him  to  tell 
ms  the  aiae  and  focna  orgUsaet  for  evepiece  aoitable 
to  oae  with  a  3^  O.-Q.,  ao  aa  t(        


maybe  need  in  tfae  arrangement  out  ihi-  pvu  iu  a 
terrestrial  eyepiece  P  Tbny  will,  I  auiijiose,  do  foe  the 
celestial  eyepieces  P— Definition. 

[32l20.]~DeAnitlan.  — The  beat  objectiTo  will 
certainly  gire  the  most  satiafaatory  reanlta.  Ton 
won't  beat  one  of  Wny'a  ain.  O.-O.'a,  price  .£0.— 

F.  C.  DiNNITT. 


Thay  am  rmraatnted  iymbolionlly  by  C,H-COHO, 
CHlCH,)rf3H,C0H0,  CMfaCOHO.  and  MeEtCH 
COHO.  Ths  first  and  tbir.l  are  more  Bymmettical 
than  the  othera.  Aa  in  the  cnea  ot  butyric  acid,  it 
ia  the  atom  of  hjdrogen  to  <ha  riitbt  in  the  foar 
graphic  formalB  glTsn  above  that  is  not  ao 
fboiongbl;  incorporated  in  the  compound,  and  ia. 
therefore,  displaced  by  nay  radical  or  element 
Mpableof  anbatitnting  it.  The  following  eases  of 
Ucmariam  may  be  cited— cii^  propvlia  alcohol, 
CH,CH,HO  and  iaopropf  lie  CH-CH  ICH,)  HO  ; 
ethylenio  oiide  (CH,',0,  ulrlehyde  CHjOOH  and 
oinylio  alcohol  CiHjHO:  tactic  acid  CHMtHO,  para- 
;«ttO acid  (CH,),H<X:OHO,  and  methvlBlvcoUic  add 
CU.UeOCUHU :  the  four  forma  of  tnrlaHc  arid ; 
funaric,  mallio.and  iaomallic  aciils  ICH),(COHO), ; 
can*  angar  and  ita  isomcro  Imiing  ths  formula 
CiiHuO,].  grape  aogar  C,,l{,..l\  and  ita  ieomtra  ; 
■>*rcb  CgHigOt  and  ite  isoQicrH.  Ac.  The  diS^ience 
in  all  tbtae  bodiea  haTJau  the  tamo  cDRi;>oi>itlnn 
thaitfore  dependa  on  different  arrang-cmeDU  of  the 
atomaofearban,  hydrogen,  and  oxygen.  Farinatance. 
■tMoh  ((^H|,Ot)  baa  ail  atoms  of  carbon  ten  of 
hjdiogen,  and  Gto  of  oiygeo,  and  by  different 
Kiawtemeiita  of  theaa  atoms  among  tbemaelrea  we 
obtain  dextrine,  gum,  cellDloaii,  glycogen.  Ac.,  the 

.....     ■jti.jt 

of 


otherwise  don't  do  so.  It  ia  a  matter  of  Imposaibility 
to  play  acme  passages  on  afonrksyed  or  six- keyed 
flote  witboat  the  long  FO.  T  moat  deddedly  object 
to*'01dPhiki'a"  sUtemsnt,  on  pa?eeil,that  the 
long  Ft  key  is  never  need  worth  mentinning.  There 
ia  not  a  piece  of  Sate  maaio  in  Fl|,  Bb.  En  Atl,  Ac., 
written  (or  the  Bote  bat  what  there  aro  plenty  of 

"      played  at  alt, 

'^out  the  long 


ra  of  starch,     .^opposing  v 

ir  hydrogen,  and  firs  w 


pHssagcs  for  that  key  which 

oicept  by  cross  fingering  on  i 

F3.  For  axample,  let  "  Old  Philo  "  take  Nicholeoi. . 
beunties.  orany  ot  tha  maaterworka  for  the  Bute, 
and  tiy  to  play  them  withoat  the  loi>)[  Fg.  Do  not 
think  rou  cannot  play  diffioalt  muaic  with  a  sii- 
koycd  flute— thai  is,  a  Bate  with  two  FH  keys,  B3. 
Ah,  eg,  nod  Ell.  You  can  believe  me  there  was  a  time 
when  1  could  play  almost  anything  at  first  sight, 
and  nbat  1  oonld  do  yon  can  do,  tor  I  conld  not 
whiatic  or  play  a  tnne  when  I  waa  10,  bat  determina. 
tioD  and  Kithont  assiatasce  overcame  the  difficulty, 
and  I  can  now  plu  halfadoien  inatrumenta.  and 
read  mugio  as  well  as  1  can  read  a  newspaper. 
There  ie  I'otter,  a  Bata-maker,  evennow  in  Loodon. 
Get  one  of  Badall's  Butea,  and  you  will  find  it  all 
}ou  daaire.  The  two  long  C  keya  are  no  nsa  to  ma 
in  aflntc-T.  Cudland. 

[32110.1-Teleplioiie  FaUnrea.-In  addition  to 
my  former  anawer  to  this  qnery.  I  have  to   atate 
iperienced  any  difficolty  with  the 


cubes  for  Ibo  oij-gen  is  tha  sngar.  It  these 
arranged  on  the  bonrd  in  a  different  position  con- 
aistcnt  with  tbe  tetrad,  monad,  and  diad  character* 
ot  the  carbon,  bjilrontn,  and  oiygan respectively,  we 
fihoold  obtain  dextrine,  gnm,  cellnloaa,  glycogen, 
&c.    The  following  are  srrangements  I  nave  made— 

™)' '  H  H  O   O   H  H 

H-C-C-C-U-C-C-H 
H  0  O    O   H  H 
H 
0.)      H         H         H         H         H         H 

H-C-0-C-O-C-O-C-O-C-O-C-H 

H  U 

A)  H  H 

H-C C-H 

H-0-C-O-O-O-C-O-H 

H-C 

H 
Aa.— HuoB  Cluibiitb, 


telephone  when  naing  it  upon  apiaaoormaaicalboi. 
I  have  noticed  that  every  chord,  and,  in  fact,  every 
combination  produced  in  the  piano  waa  conveyed 
intact  to  tbe  other  inatrament,  and  in  one  caae, 
althODgh  working  thrangh  a  distanca  of  abont 
SOO  miles  (do*  to  a  reaistanca  interposed  ia  circuit) 
I  toand  the  harmony  pure  throagboat,  and  not,  aa  I 
eipeeted  to  dnd  it,  alternating  aad  diacontinaoua. 
I  had  pievioualy  imagined  that  tbe  louder  tonea  by 
oauaing  tha  plate  to  vibrate  more  quickly,  weald 
produea  a  more  powerful  cnrrent  of  electricity,  and 
that  this  travelling  through  tbe  wire  quicker  than 
the  weaker  current  abonid  be    heard    firat  when 

case.    In  regard  to  the  iMnd,  I  could 'account  for 
the    indiatioctnesa  on  the  theory  of  interference  a, 
and  alao  on  the  diminlabed  intensity  of  the  tonea  of 
each  inatraueot  in  relation  to  ita  dialaaee  from  the 
telephone.     I  am  decidedly  of  the  opinion  that  when 
the  telepboDS  ia  placed  in  tbe  centre  of  a  number  of 
muaical  inatmmenta,  so  that  each  and  all  of  the 
distance*  are  equal,   the  whole  of   them  will  be 
heardat  a  distant  telephone.    I  bad  really  hoped  to 
pick  cut  of   the  received  aoaad  tha  fundamental 
tone,  and  then  the  harmonics  in  a  riaing  ratio,  but 
alibongfa  I  hare  experimentally  worked  upon  this 
anbjact,  yet  I  could  not  obtain  wbat  I  bad  expected 
by  theoretical  eonsiderations.— W.  J.  LahcAstko.       ] 
[33140.]— Theimometer  for  High  Tampsra-    I 
taroa.- There  are   no   tbermometers   which   will   i 
enatdeyoD  to  read  higher  than  abont  (MD°  F.,  bol    i 
yon  msjr  make  a  pfrometer  whioh  will  do  the  work   t 


for  yoa.  An  inn  rod  MOnrsIr  fizsd  at  OIW  tail.  •■ 
allowed  to  expand  at  tba  otbel  end,  is  tbo  bMt  ^ta 
yon  can  have.  Tha  rod  mnat  be  oOWMStwl  witki 
Bvatem  of  levers,  and  a  dial  witb  an  indes  flofa 
This  yoa  can  eaail^  arrange,  and  1^  KSttiHt  4 
expansion  obtained  m  boilintr  nurmaj,  (uAHf  X 
Then  plaoa  it  in  malted  flint  glass,  «Mb  jo 
ahoold  mark  1.1)00°  F. ;  it  will  be  an  easy  nusttar  fa 
yoD  to  then  make  a  soala  rnnning  as  to  about  IMB 
¥.,  although  yon  cannot  dapend  np 

yon  mnal  alwaya  bar '"  """ 

on  either  aida.- W.  J 

[saiUj-BterMSWiplo.- Ton  ibonld  aovat  A 
pictnm  m  osb  plana,  and  not  more  than  SLn.  froi 
oentra  to  csotre.  Thns  yon  shonld  look  for  M«i 
point  on  both  pictnras,  and  maasnra  batwaea  the  t« 
points,  and  tbe  distanoa  dionld  not  mneb  tmtti  Ik 
spaco  between  tba  two  pnnla.  Of  oobiml  if  jtm  tt 
an  amalanr  and  oannot  tell  wbiob  is  right  a«d  M 

by  all  moans  bare  two  r *  "' ' — 

stereo  card ;  then  pot  tl 
glasses  and  look  at  "" 
then  monntthem  L 
LAHcaBTBB. 

[33101]  —  Bnbbsra    for     Flat*  - 

HaoblBB,— The  nibben  for  a  aiin^lata  ahoali  b 
made  of  pieces  of  wood  5  x  S)in.  Aesa  ahdoUh 
covered  on  one  aide  with  two  or  thraa  layaM  • 
chamoia  leather,  between  which  and  the  wood  a  |B 
made  of  dry  flannel  or  wool  abonid  be  laidi  th 
leathers  should  then  be  polled  tightly  moBd  Ih 
aidea  of  tbe  wood,  and  tacked  all  rocnd  witt  laal 
tin  tacka.  They  ahoold  then  be  oonnaotad  Ittlh 
Bilk  flaps,  which  ought  to  reach  to  within  lis.  aflh 

.    pointa  on  tbe  conductor.    Tbe  ailk  abnnld  ba  IM 
black  ribbed  ailk,  and  may  be  covered  with  auMbt 

.    thickneaa  of  tbe  aame  ailk.  or  with  oiled  ulk.    Ih 
rubber*  ahould  be  mounted  so  as  to  be  bronght  eIm 

!    to  the  plate,  and  to  be  directly  oppotita  eaehoUM> 

W.  J.  ElNCiBTEB. 

[321  Be.]— Latitude  and  Iiongltnde.— A  dcm 

I    0flDngitudeutlatitade20°iB66  03mile*,atU^iti 

02-73  milea.  at  1S°  it  ia  18  OS  milea,  at  60°  M'MaailM 

;    andat65°itii30  7fl.    I  am  not  acquainted  witba^ 

,    aimple  method  for  obtaining  the  length  of  any  Mi 

tienlar  degree  of  longitude,  or  would  han  iM 

pleased  to  have  given  it.— W.  J.  LancagrsL 

r3317a.]-Pianoforta  FlayliiK-- 1  am  bmI 
obliged  to  the  several  correspondents  who  baTCflMI 
replies  to  my  query,  but  abonid  like  to  add  anMri 
with  referenoa  to  the  answer  given  by  "  ViUktf 

<^  accuracy,  and  very  properly  warns  ma  afiU 
working  for  that  end  only.  I  know  oae  ladf ,  «hl 
practises  some  five  faoura  daily,  who  plan  jnl  ■ 
well  aa  one  of  tbe  barrel  pianoa  wbloh  wa  aeu  lalb 
atreats.  My  diffienlty  I  may  atata,  perbani,  mm 
fully  aa  followa  :— I  am  acquainted  with  tin  ztm 
manta  of  harmony,  and  have  atndied  tba  ■oinnBi  4 
mosic  to  some  extent.  I  have,  fnrlhar,  dona  b^mI 
deil  of  singing  in  oratorios,  cantatas,  alMl  to  IMk 
and  find  that  my  ability  to  read  at  aigbt  and  BaiM 
stand  a  pianoforte  pleoe  is  muob  in  advaaoa  of  % 
finger  dexterity  wbicb  I  possess,  to  play  it  iiWiprtb 
when  I  have  learnt  it.  Bo  that  my  object  in  msMl 
ing  this  qaery  is  to  obtain,  if  possible,  soma  goiilk 
sdecting  pieoea,  tbe  atudy  of  which  will  aaabl*  ml 
to  spend  tbe  somewhat  limited  time  iriiioh  lIaMh| 
practice  in  as  pnG table  a  way  as  posdUl 
"Fiddler"  recomniendsBeatboren'ssonataa.  TIN 
I  know  very  well  by  ear,  bat  1  am  afraid  thatUM 
be  some  time  yet  before  I  can  play  them.    Cha  a^ 

one  reoommend  any  good  ei— ' '  -* '~~- 

according  it   ' '  '" 

F.  H. 

r3317G.]— Biohromato  Battarr.- Tba  oaHa  «■ 
work  well  tor  abont  an  boar.  Why  not  maka  ttM 
□p  as  Bnnsen's,  using  a  porons  cell  tor  tba  eatta 
pfata.  Then  tbey  will  do  wbat  yon  want.  Tbe  4  oM 
wonld  work  well,  arranged  aa  above. — W,  J,  Lis 

[32178.1— Horn  Talophonea.- Tha  wire  nndk 
Bolilered  to  the  wire  on  the  bobbin,  and  be  earatal  t 
wind  on  in  aame  direction,— W.  J.  LaiicasTBa. 
IS.J  —  Lantern.—  Tha   oondenaen   > 

..jdmthefollr- «.i^- 

o  fit  over  the  le 

I  to  make  eater _.    ,, 

chuck,  BDdroU  one  end  down,  so  aa 

then  make  analbsrring  about  lin.  widatofitinlolfe 
larger  ring,  the  larger  ring  being  Ijin.  deep.  Hm 
burniah  each  end  of  tbe  inner  ring,  so  that  it  iriUhM 
the  lenses  in  place  when  in  the  lower  baa,  bail 
placed  ia  with  plane  side  down.  Then,  on  touilfli 
the  inner  ring  ;  then  place  tbe  opper  lens'  oODSazaii 
down,  and  fasten  the  lot  doKU  with  a  atrongwb 
ring,  also  maheaamall  hole  in  two  parte  ot  tbeoM 
denser,  to  allow  any  beat  to  go  out.  The  tnba  b 
Silber  chimney  sboold  be  very  thin  mandrd  bna 
labe  ;  have  no  lumpa  of  brasa  in  it,  but  maka  tt  i 
light  as  possible.— W.  J.  Lincagteh. 

[32igi,]~Optloal.— Tbe  plane  aids  towaidi  11 
light  will  give  best  resnlts. — W.  J.  LaNCAarxB. 

1 32193.]— TonrmaUQB.— To  Mk.  LitvcuersK.- 

A  Nieol's  prism  wonld  ba  extremely  nsefnl  to  Ml 

Id  fact,  it  basbefbrs  struck  ma  that  a  pair  of  IsN 

glaEsoB.  witb  two  of  Nicol'a  prisms  in,  wnnlil  bata 

'    captuna,  beoanse  tbey  would  daaSini  d 

ID  from  surface  of  water,  and  w 


it  might  by  any  avil-diipotMl  p 
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PP7.  bnt  I  am  jnit  now  M  iiit«r«*tod  id 
>D  (miliBgr  ■  leetnri  on  it),  thkt  I  would 
lean  jrou  m  p»Ir  of  priima  kit^d^  to  init 
Tfl  writtcD  about.  Tour  kddreii  mi;  ba 
icli  Editor,  u  I  h»s  no  meanii  of  know- 
Irom  yonr  nont  de  plum*.— W,  J,  LiU- 


■urnitoda  (tan  ii  tbe  iKooiluy  ipcotram. 
ill  UlMcopu  wboM  O.a.'i  an  OTeroor- 
Ir.  Wrap's  obJActirra  ara  aboot  thi  onljr 
li  KT*  pTBcticitllj  frM  from  tbU  defeet.  A* 
romatii^  eTBpieea.  kll  I  csn  ut  ia  that  I 
I  it.  Wben  uing  tbe  »iia.  mirror  Uat 
i  almj*  preferred  >  HDfgbsD[kD  132  power 
Tor  Satarn,  to  a  SIS  or  ItO  whroniBtic 
ona.  bj  Browninf.  for  tbe  deBoitioii  of 
nit  for  colonri  I  preferred  tbe  US,  ai  it 
kem  nndi  tbe  beat.  The  power  I  ibonld 
r  >  tin.  aebro.  (or  mirror)  would  he  eo 
ItO.SOO.  300  (Hnf  ebenianl,  and  WO  (Rama- 
ia  nwtnl  far  Nebula.  Claster,  Saa,  Moon 
ikior  tbe  wbola  of  tbe  diica  at  ooce),  and 
IM  Bsd  200  are  tbe  most  eenenllj  aitfut 
amiiution  of  lonat  and  olanctai?  detail, 
bo  reaolatioQ  of  closer  clnnten.  and  tbe 
>(  double  atara.  3no  anil  401)  ham  tn  b» 
or  tbe  exaniiiatioi 


[33210.]— Ballar. — Appended  ia  a  roiurb  aketeb, 
■bowing  mode  of  aettina  for  a  I^nflaabire  boiler, 
7ft.  diameter,  a*  adopted  by  all  firat-daaa  boiler- 
makara.  Tbe  objact  of  oanainir  tbe  draaght  to  paaa 
first  nnderneatb  tbe  bottom,  after  leaTing  tbe  tabei. 
ia  to  eqoaliae  the  tomparature.  thna  preTanting 
atraining  aad  leakage  at  the  lower  aeamB  andriTeti. 
If  tba  dranftbt,  on  the  oontrarj,  paaiea  alon^  the 
aidea  &rat.  tbe  npper  part  of  tbe  sbetl  and  tnbea  are 
rendered  mncb  batter  tbao  tbe  lower  portion  ;  con- 
acquentlj,  tbe  expanaion  and  eontraetion  are  nn- 
fqaal,  aaaaing  aeriona  atraininr,  eapedailj  it  the 
feed-water  be  introdaced  at  alow  laTelp  and  oold. 
Thia  doea  not  applj  quite  ao  mnob  in  ibt  caaa  of 
Gallowaf  boilera,  aa  tbe  rircnlation  ia  more  perfeot. 


.r  tbe  enminati 


of  >] 


I :  but  1  wilf  not  adrin  on  tbla  sabject.n 
ariaa<M. — Fbakk  C.  Dinnett. 
-OIUhk  of  Slate   ITalla.-I  hare  rvad 

nsfld  for  tardeninir  and  otber  onldonr 
old  be  made  bot  before  immenion  In  tbe 

C. 

-OUlDK  SlKte  NaUa.— Oat  them  Tcr? 
ot  red  hot,  and  dip  tbem  in  any  kind  of 
ii.  Yon  eould  aw  an  old  piece  of  ibeet 
r  amall  holra  to  btat  tbem  on.  Let  them 
tbn  oiltill  tbey  drain  all  off  OD  palliDSOat, 


-Chbi 

— Diatome. — TpreHnmebj^'ahowo^ioctfl" 
ina  objecla  anltable  far  eihibitiou  to  a 
neaiit,  and  calculated  to  afford  plmFUrn 
ictioD  lo  them.  If  ao,  I  tbink  "J."  wooW 
Taaed  with  ipei^iiaeDfl  of  the  folio witi tf : — 
liaina,  Heliopslta,  Actinopljehni,  Aoln^o- 
*cinodi:'c'is.  Trieeratium,  CjmbfDa,  Pin- 
arirella,  PleurodiKma,  Oamphonrma  iri'Tni- 
id  Orlhoiira.  Tastes,  ot  coune.  differ; 
ind.  moat  ot  the  nbovo  are  aupsrb 

aI  gToupa  which  are  orewdinBly  Wiuliful. 
1  no  donht  "  J.-  would  fiid  tbom  lo  be  all 
— E.  Mawe  Sbith, 


.J   mma.  ui. 
id  many  of  t 


{. 


-Heliopplta,  Eopodiec.._, 

iwna  Aetinocjius,  Aotinoptjoh 
ceratiam,  and  latbrniahewoaa 


owing  to  ttie  inaertion  of  a  number  of  conical  wntrr- 
tobea  in  tba  oral  fine  taba.  Still,  it  ia  preferable, 
where  the  arranfremeota  pennic  of  doing  ao.  to  lake 
the  draught  laat  up  tbe  aidei!.  Tbe  feed-wuter,  in  all 
caaea,  ahould  be  delirared  vmn  3in.  aboTs  tbe 
I  furaacn  crowna,  by  meant  ofa  horisontal  ptrforatpd 
.  pipe,  carried  aererat  feat  into  Ihe  boiler.  As  regardi 
the  oomparatWo  meriti  ot  the  two  f  ystema,  Bloam, 
!  no  doubt,  may  ba  generated  more  quickly  [rom  cold 
water  at  atarting  when  the  ilrangbt  taki^a  tbn  nidea 
flrat ;  but  aa  this  ia  a  aoeondarj  consideration  in 
boilers  ot  thia  olass.  it  does  not  comp^niale  for  tbe 
eiila  rtfarred  to.— W.  Q. 

rSMiej- BoUar.— The  moat  appiorad  method  of 
aetting  Cornish  orlAneaabinj  boili^ra  is  to  split  thi 
of  tbe  boiler,  hribging: '" "    " 


front  by  the  two  aide  flors,  and   returning  it  undei 
thebailartotheohianay,  aa  showa  roughly  by  the 


-DldOak.-LiyoD  liqnid  ammonia  with 
brush.  The  oolonr  (on  newoakj  deewut 
od  does  not  fade,  this  being  an  artiSria) 
1  of  the  proceaa  oriaiuR  n'ltnrally  from  age. 
toai  rmipt  hoDk.)-F,  F.  C. 
-ViolonosUo- The   seratcbes   may  be 


b  soad  oil  Tarnish,!  abottld  say,  "  let  it 
.P.T. 

— Violoncello.- "C.  C."  would  do  well 
;  acratchea  on  hia  inatmiaeat  aloDS.  as 
o  reraoTe  them  generally  make  the  matter 
CIS  the  belly  ia  entirely  reT.mUbed,  whieh, 
nigbt  aeriously  iDJuro  a  good  inatrnmeDt 
3oka  aod  tone.  There  is  a  £□«  coarse  of 
rtho  "cello"  b^DeScbwert. which  can  be 
hrooghanymutie-stller.— Skilbch. 
-Boiler  Pluo.-In  the  mio  of  a  double- 
r.  it  is  boat  for  tlie  smoke.  &c..  to  Srat 
-       "  ,  iHillora,  and  tfaeo  back  again  at 


font 


_...    .  _    of  doubl,' 

•  iDgle-Saeii  boiler  tbs  other  ajatem  would 
If  moderately  pure  or  aoft  water  bo  n<->ii 
conwqnence  whicb  style  is  adopted.— W. 


.  of  boite 


1  then  oi 


-e  to  your  adrantngQ  through  lesr 

epaira.  By  bringing  Ibe  flame  back  on  tbii 
then  onder  bottom  to  chimiiey,  you  may 
t«»m.  bat  it  causes  mncb  more  nncqnnl 
and  contraction,  aa  1  taaye  found  from 
repair  them.  By  arranging  aa  in  fir^t 
■a  kn-p  the  boiler  at  a  more  equal  tempcn- 

ICTICAI.  BOILKR-UABBB. 

— Bollor.— I  have  had  preal  eipericiicc 
aaa  of  boilera.  and  find  it  better  to  fire 
atnbrs.  retnmiuEaloug  each  side,  and  then 
Imttoio.  lo  the  chimoey.  By  !o  doing  Ihp 
nhicb  settles  at  the  boftom  of  bnitfr  linpi 
41  tbe  iron,  aa  the  beat  ia  a  little 

5  along  sides  of  1 _ 
find  that  to  uuwer  the 


x:d  sketch.    Tbe  din 


[32318  ] —a.S.  Ballwar  Englnos.-Tbe  follow- 
ing are  a  few  of  thedimensiODs  of  tbe  express  enginos 
built  by  Measra.  Fowler  and  Co.,  for  the  abore  com- 
pany in  1800:- 

fL  in. 

niameter  of  leading  wheels      l    3 

Diameter  of  driring  and  trailing  wheels      ...    7    0 
From  centre  of  leading  to  ecutre  ot  dririog 

From  centre  ot  driring  to  centre  of  tnuling 

Total  wheelbase  ..."                                     '"  18  0 
The  cylinders  are  planed  inude,  distant  from 

centre  to  centre       3  4 

Diameter  of  cylinders 1  G 

L°DRth  ot  stroke 3  I) 

Diameter  of  boiler  (snalleat) 3  10 

Length  ot  barrai  of  bailer         l6  I 


Total  beating  snrtaee 


[33316.]— I..  O.  and  D.  BaQwar  BncbiM.— I 
belien  there  are  aii  engines  belonging  to  the Hrrtla 
clau.  but,  bowerer.  I  can  only  Tonoh  for  four.  Tbsr 
are  :— Boae,  No.  76  ;  Thistle,  No.  77 ;  Hyitle,  No. 
TB  and  Daphne.  No.  80.  Rose  was  built  by  B.  and 
W.  Hawthorn.  Newcastle-on-Tyns.  in  1803.  I  hara 
>eeu  them  muDing  between  Oxford  Junction  and 
Si-Tan  Oaks.  Beckenbsm  and  Norwood  Jonetion, 
SittingboDme  and  Sheerness,  aad  Chatham  and 
Bocheater,  Hyrtle  has  lately  been  shantinr 
dtrriagea  ai  Victoria  Tcrmiaus.  I  cannot  say  that 
they  are  running  now  at  the  same  plaaas,  as  tbsr 
seem  lo  be  ratber  unsettled  in  their  wort—Q.  L  P. 

[S3333.]-Vaiiatlaii  Bllnda— To  make  grmn 
paint  Tarnish,  grind  a  pound  of  Chiaesa  bins  and 
chromats  ot  potash  together,  and  nix  then  tbo- 
rongbly  in  onmrnon  oopal  Tarnish,  thinned  with 
Inrpentins.  The  bine  and  the  ehronate  must  be 
gronnd  to  an  imnlpable  powder,  and  the  tone  o( 
colour  Tarted  with  the  amount  ot  each  ingredient 
used,  A  yellow  green  requires  about  twice  the 
quantity  m  ohTomata  of  potash  to  that  ot  the 
Chinese  bins.- H.  Cs&wrOBD. 

rsssSLl- Hnby  Pin  of  X/ever  Watch.- Hi* 
fault  ot  your  watch  lies  in  the  pin  in  the  layer  not 
being  sufficiently  doan  to  roller.  All  you  hare  to  do 
is  to  bend  tbe  pin  a  little  towards  the  roller.  If  yon 
brad  it  too  eloie  <o  tbe  roller  the  balanM  won't 
ribrate  trsely.- K.  Hdddt. 
,  [33328.]- Paraffin  8toTea.— Watm  is  sometiines 
[  addi'd  to  paraffin  by  disbooeat  traden.  It  Mn  be 
det*eted  by  a  "  spntteriog  "  ia  the  flame.  If  yon  do 
not  with  to  spoil  yonr  wicka  and  burners  do  not  add 
any  water  to  tbe  oil.  It  canaaa  the  wick  to  cbar  and 
■nioalder,  and  crratea  a  smell.  It  is  about  the  worst 
thiui  yon  can  do  to  naa  aaoh  a  miilora.- Abixl. 

[3aaa».]— DaT^um.— A  Tery  rare  metal,  di«. 
eorend  in  platiniferoaasand  bySeiginiEeni.of  9t. 
Patflrtbnry,  Jane.  1877.  It  is  Bilrer-ooloured.  denn^ 
nearly  (ft,  or  between  oopperand  biamnth  ;  ehamleu 
equiTaltnt  abont  UO— IM.  For  a  snmber  of  its  m- 
actioDB  see  papers  in  Phil.  Naa..  Angnst  and 
NOTsmber,  1877.-1.  BbOWN,  Belfast. 

[SnSj.l— Mining  Queation  —Since  tbe  two 
■sa-ns  of  ^"ftl  run  paratli-1  with  i-ach  other,  tfae 
question  will  simply  ln>Dneof  a  ri aht- angle trianyle, 
the  two  i-idi-s  bi-itiB  Biron  to  find  the  other  aide. 
Now,  I' :  W  10' :  BiiO  fwt— that  ia,  supposing  yon 
were  lo  cnt  a  road  through  thi-  upper  seam  of  coal 
and  direct  to  tbe  dip,  its  length  to  where  the  erose- 
ent  mine  wnuH  gain  the  top  annm  will  be  600  fi^et : 
therefore.  6O0  feet  will  bBtbubypolliouBseor  longest 
aide  of  I  he  triangle,  and  60  Foet  tbe  perpendtmitari 
then  to  Sad  the  length  of  the  cross-cut  mine  or  base 
of  triangle  you  proceed  a«  toltowa  i— 

V  500=  -  ai»  =  4n7  S  feet, 
or  J  iOf'-'P  X  60  -  WB    „ 

In  the  aboTe  ease  1  am  anpposing  the  two  seams  ot 
coal  are  Tertically  60  feet  apart;  bnt  it  they  be 
DO  feet  apart  by  an  imaginarr  line  token  ai  right 
angles  lo  the  Una  of  dip,  then  theqaastion  will  stand 

thas-  

^soo-  -f  W  =  Sn-4  feet, 
or  V  101  +  1'  «  60  °  G03'4    „ 

— Alkx.  Camfbill,  Coal  Uiner, 

[33?37.]— Coal  HlnlnK— If  the  two  coal  leams 
are  60rt.  apart,  measured  at  right-angles  to  tbe 
aeama,  the  oroas-out  will  ba  602ft.  6iu. ;  but  if  60ft. 
apart  in  a  perpendicalar  abaft,  aeams  haTing  a 
BTadientot  1  in  10.  a  toTal  oroas-out  will  only  be 
lB7fL  eiu.— S.  H.,  Lirerpool. 

[32237.]-Ooal  Hlnlns  — "  A  Constant  Reader" 
oald  require  a  cross-out  BlOtt.  in  length  from  tbe 
.jwsr  to  gain  the  npper  seam,  driring  it  water  leTal. 
— Slamaman. 

[33339.1— BlOTole  Bearlngs.^I  deeidedly  reeom* 
mend  "  Bristol  Bicyclist "  to  ayoid  rollers  ;  they  are 
good  In  theory,  bnt  only  for  a  short  time  ia  praotioe. 
Cones  are  beat  for  back  wheel,  hot  nothing  better 
tban  st«el  parallela  for  front  wheel,  sneh  aa  on  the 
Premier  madiina  by  the  same  maker  be  namsa,— 

W.  L.  BlHNOLDSON. 

[3BHS.1— Brnnswiok  Blaak.— There  are  two 
kindsot  Bmnswidcblaek— til.,  best  and  oommon. 
The  way  the  best  is  manafaotared  is  aa  followa  : — 
Id  an  iren  bdlar,  orer  a  slow  fumaoa,  OOlb.  of 
torrign  aaphaltam  is  boiled  for  about  13  luinra,  and 
at  the  same  time  13  gallona  of  boiled  oil  is  re-boiled 
for  13  hoars.  During  tbe  boiling  of  the  oil  about 
131b.  ot  litharge  is  gndnally  introdaoed,  and  boiled 

intil  it  becomes  stringy.  Tbs  boiler  containing  the 
-il  i*  then  emptied  into  the  boiler  containing  the 
aaphaltnm.     They  are  both  boiled  together  until, 

ipon  trial,  tbe  two  mixtures  will  roll  into  hard  pills. 

rhe  mass  is  then  oooled.  and  mixed  with  60  gallona 

jt  lannntine.    Common  Brnnswiok  black  is  made 

as  follows  i—113lb.  ot  common  blank  pitoh  and  lialb. 

mmOB  asphaltora  made  from  tar  are  put  in  an 

boiler,  and  b<»led  for  33  or  10  hoars,  by  which 

—  the  gas  and  moisture  will  baye  eraporated.  It 
remains  standixg  For  two  nights,  and  On  the  third 
morning  ia  reboiled.  As  soon  as  it  boila  33  gatloas 
of  boiled  oil  are  added ;  tben  401b.  of  red  lead  and 
Wllb.  of  litharge  are  gradually  introdaoed.  and 
hoiledtor  IB  hours,  or  until  it  will  roll  rery  bard. 
When  ready  for  mixing,  80  gallona  ot  turpentine 
are  introdaced^nntil  the  wbole  mast  is  of  a  proper 
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riTcn  two  ortbrec  timCB  in  th(<  last  two  Tolnmes.   If 

yon  maj  begin  with  the  maVo  eJne"  BlLk.  an!) 
«tbrr  oolonredmiirbles.  •rhra  the j  hnve  bi'eD  nalishtd 
witb  tfae  thick  felt  and  pnity  pondi'r,  at  dceoribt-d  in 
jneriotit  nnmberi,  may  be  (inii^hec)  off  with  u 
moUtened  hnff  of  clean  oM  callixi  nod  a  little  patty 
powder.  If  joar  clockalatxl  i^  mnde  up  dF  BCTi'ral 
pieoea.  u  it  probably  ia,  von  may  have  to  tnka  it 
apart  before  ;oa  can  repolisb  it.     To  da  tfai»  plncti 

tfa*  pieocii  by  gently  lappiDtr  a  tliiu  table  knife  into 
Uuijoinla.  Tho  lontrertVc  jointB  are  noaked  theh^s 
liik  there  will  be  of  ehippinp  the  marble.  Wfaco  tbc 
work  ii  r»poli>hfd  etielt  it  together  bbhIo  with 
plaater  of  Parin,  darkened  with  a  amsll  qoantily  of 
lampblaFk.  I*t  the  miitnre  be  thin,  ao  that  yon 
may  get  fine  joints  ;  and,  before  it  is  drj,  wipp  off 
the  anperflnona  plaater  witli  a  cWn  white  la?.  Keep 
aU  iTit  away  from  the  work.— W,  H. 

[39a40.1-Cementina  Object- OUbi.—Ab  I  baTO 
Ii8»er  hndaoyeip*rifjipeincenieoUnKobject-gla9!Ci, 
I  woald  rather  withhold  an  opinion  Before  attempt- 
IDB  ench  a  thinir.  1  wonid  adriBe  Mr.  W,  H.  Dnvica 
to  try  the  effect  of  a  atop  of  10111"  61in.  or  7iD,  aper. 
tnr«,  when  on  object  appoam  »i!h  a  blurred  limb,  sa 
he  decerihea  Mara.  The  cnrioua  eBp.ct  aa  to  the 
angular  (fiamet^r  of  Mara  aeenia  inciplicnble— i  f  , 
nppoaing  the  obaenrationa  wr-ro  made  on  tbo  aame 
nighta.  How  does  the  inatrument  donl  with  -r 
Andromadio.  and  1  Bootia?  Thia  tut  ia  a  Tery  diffi- 
unit  atar.  I  hare  known  a  teleicojw  diTide  1  Coronn 
Bar.  qnite  eaeily  ;  yet.  with  tlii'  aaine  power,  at  tbe 
mnetime.  fail  with  1  BoSlia.—FnANKC.  Dennett. 

[33311.]— Talephana,— (3)  I  bale  wonnd  abont 
100  yarda  of  inanlated  wire,  No.  39.  on  my  tplo- 
pbonoa.  and  they  succeed  well,  (c)  When  the  wire 
was  wonnd  direct  on  to  the  magnet  no  arttculHtion, 
and  a  very  feeble  aonud  was  heard,  (di  When 
wonnd  on  a  boiwood  bobbin  it  wa*  all  thst  conid 
be  deiired,  and  articulation  qnite  perfect.— A.  B,  C. 

p32«B.]— Teloaeopo.- "  Disoppointed  One  "  has 
endently  been  preaeoted  with  a  3ft.  Orei;orian  re- 
flectinir  telff  cope.  The  orange-mlonred  jilaaa  ia  to 
be  used  on  the  inatrnment  in  ohaemDic  the  enn 
When  other  obiecta  are  to  bo  riened  it  mnat  be 
taken  off.  Probably  it  may  bo  anscrewed.  Th» 
■mall  shield  or  diao  i>  the  iitiiBll  mrtnl  or  amsll 
speenhiin.  wbieh  mnat  not  be  meddled  with  lonleia 
oat  of  aifinatmcnt,  and  than  oitlj-  by  a  peraon  who 
nnderatanda  teteacopea) ;  bat  if  it  be  protected  with 
a  cap  or  cotot.  that  mnat  be  rpmoted  hi-fora  any. 
thinff  can  be  seen  with  the  tele^eope.— 8I1N.  O.-O. 
_  [S»65jJ  — Toleaoopo.  — Eriitfatly  tha  "  Dis-ip- 
"  '  '  it  the  telctcopo. 
ahoald    b. 

only  lidded  when  aolar  work  ia  intended.  Wbat~do 
7«Ii  mean  about  the  "  amall  ahield  or  diio  . . .  seem- 
ingly to  eoTer  the  open  aperture  of  a  ailTered  epeca. 
lam  ?"  Is  it  a  amall  apecnlum  that  you  mean,  or 
the  large  one  at  the  bottom  of  the  tube.  If  "  ii.  U." 
doe*  not  obtain  qnit*  soffioient  intormatioD  aboot 
the  "email  shield,"  perhapi  he  will  send  a  aeotional 
oatline  drawing  of  the  inatniinentto"oim."— F.  0, 
Dennett. 

[32266.1  —  ToloicoBB,  —  Tonr  teleacope  ia  a 
Qworian  Trflector.  The  iraaea  falls  upon  the 
ailTered  apeeulum  at  the  bottom  of  the  tabs,  and  ia 
reflected  on  to  the  "  email  ehteld."  which  ia  a  small 
silTared  apenilnin,  by  which  it  is  reflected  through 
the  hole  in  the  large  specalom  lo  the  lenaea.  I^e 
eolonred  glaia  is  only  to  be  uaed  when  looking  at  tha 
IBD.  to  protect  the  e; ea  from  injury.  To  use  it  on 
any  other  ohJBct  yon  mnat  screw  off  the  coloured 
glaas,  and  look  along  the  top  of  the  toleaeope  to- 
warda  the  object;  ronte  the  tekacope  until  the  end 
U  JBit  aboTB  the  obieet,  theo,  looking  throuRb  it. 
moie  the  rack  alowly.  until  yon  can  aea  the  object 
^tinotly.  Tho  inatmment  will  then  be  focnsied.— 
No,  Hi. 

p2SB7.]— Friotlon  'WhMl.— For  the  inirpoM 
"  J.  B.  U."  requires  it  would  be  better  to  hava  tha 
■mailer  wheel  made  of  metal.  The  one  I  use  ia  east 
ID  typi>.melal  with  flanges  to  prerent  the  rubber 
band  slipping  off.  This  ahonld  be  just  so  mach 
smaller  than  the  wheel  aa  to  iuaure  a  firm  ffrip.  It 
the  rubber  is  too  much  stretched  it  loses  its  super. 
fioial  elasticity,  and  ia  more  liable  to  injary  from 
■harp  edgea,  Ac,  otherwise  it  ia  almost  eyerlaating. 


site  sides  of  railway  rn 
by  coning  the  wheels 
outward  direction,  ao 


n  by" 'St" 


n  plates 


ig  and  trailing  whccln  Uirgn'r  than 
rhich  slide  in  them,  thus  allowing 
end  play.    Varioua  othi^r  dericea 


[33385.]— Indiarubbsr  BisdlnK.—You  miut  pd 
tha  papers  between  two  Sat  boards,  and  knock  than 
up  quite  straight  to  the  edge  ;od  iut«Dd  to  eamapt, 
then  mb  some  indiambbcr  cement  all  alonff  witt 
jDiir  fi^ii^r.  H"  sure  to  mb  it  well  in.  Too  mori 
da  the  work  in  a  wiirm  room  mind,  and  not  M  papa 
hiip.  Fon  may  put  them  in  a  amall  eopyins  pn^ 
with  jneit  the  edge  out :  now  get  a  little  coarse  miulin, 
rob  a  little  of  the  cement  on  one  eidc  a  little  larin 
than  tho  back  of  fhe  paper,  and  when  both  ai '~ 


central  point  undiToeath  the  curriaire.  Rut  most  of 
theao  plana  for  preicntiEg  alip  of  tho  whfela  00 
onrreehave  the  objectionable  prourrty  of  increoEtio); 
theoanllalion  on  the  atrnight.  If  yoa  have  acceaa 
to  hack  nunibers  of  Eholirh  MrcHanic  I  would 
advise  you  to  look  ni>  March  and  April,  1X71.  ia 
which  von  will  ind  this  question  fully  dJMiuased.— 
H.  F. R. 

[33S76.]— LiBbilitioi  Of  Owners  of  Building 
Land. — All  thut  "  1  uoiperientia  "  need  to  dn  ia  lo 
let  the  land  as  a  garden,  making  the  ti'uaat  linbln 
for  all  nitfa  nid  taica,  except  Inndlord'a  property 

the  collector  or  refund  to  the  tepant.  No  dnabt  the 
land  will  he  liable  to  poor  rates,  hichway  mtea. 
general  dii-triot  ratea,  and  any  other  local  municipal 
ratea  nsually  paid  in  tbeboroDgh. — The  Yohrhiiibe 

[sa277.j-Dtutom«.-Refarringto  "W.  A.  F.'s  " 
qnary  respecting  the  diatom  Aulacodiacua,  Imavtell 
him  that  I  hare  had  aeat  me  by  a  frii>nd  recently 
returned  from  the  West  Const  of  Africa  a  smiill 
[oantitv  of  diatoinaeeo; taken  from  the  Hirer  Congo, 
irtbe  Liringstona.  as  Mr.  Stanley  would  prater  to 


iphths.— Poi.i 


■  pure  rubber  dissolTed  11 


I  Coala.— Doea  tha  qoBiat 

t  operations  thaeaeotat 
B  perceptible  P  Itwr"'" 


in  the  heating  powarL 
10  re  than  eompeasalai 
imposition  of  tha  coalii 


[S22(ia]-ao«t  fi-om 
suppose  that  in  any  prai 
I  per  cent,  eitra  aah  woi 
require  rery  deliciite  ob 
to  appreeisto  the  diffan 
and  the  eitraash  mi|fht 
by  other  differences  lu  t 

— SlOM*. 

[3:i:!8().]  -Heat  from  Coal.~Tt  is  qatto  possiUt 
that  the  98  per  c-ul.  combustible  matter  in  Ne.  1 
coal  would  give  off  more  heat  in  burning  th»D  thaM 
per  cent  in  No.  1.  Different  kinds  of  combnatibta 
matter  giye  off  rery  different  nmoanta  of  heata 
boming.  For  instance,  hydrogen  eTolvea  mora  thai 
15  tiuieaaamnch  heat  as  an  eqnal  weight  of  inlphBr, 
J.  BnowN.  Belfast. 

[82288.]- Aetronomy.- As  "  T.  F.  E."  can  anlf 
require  an  approiimato  answer  to  his  qnery-- 
'-  Having  tho  moon's  meridian  passage  at  Greenwfah 
giren  <aay,  from  .Vnulvcal  i4!m"nae|,  to  findont  at 
what  time  (Q.M.T.)  the  moon  wonid  crasi  Iba 
meridian  in  long.  3°  W.P"~he  will  be  quite  n«r 
enough  if  ha  adds  13'  to  the  given  time,  the  cegw 
renlion  for  daily  rariation  for  this  Iod^.  mI 
amounting  at  any  time  to  much  more  than  half  a 
minnto.  The  same  will  also  apply  to  a  star  oc 
planet. — Okobqe  Beli,. 

[32388.]— A^troaomy.  —  In    order    to    find    the 


aall  it.    I  hare  cleansed  and  mounted  L 

there  are  splendid  specimena  of  thq  Aulncodiscus— 
'  think  tha  Aulacodiscns  Cmi.    However.  I  iuclose 

rough  Hkelch  of  one,  and  if  "  W.  A.  F."  would  like 
_  little  cf  the  diatomacen  I  should  have  pleasure  in 
forwarding  him  some  if  ha  will  advertise  his  address. 
— E.  Mawk  Smith. 

raa278,l  —  Hicroaooploal.  —  I  do  not  know 
"  W,  A.  F.'s  "  method  of  transferring  the  scalen  to 
the  glasa.  but  I  think,  by  simply  pressing  a  portion 
of  the  wing  upon  the  centre  of  bia  elide  he  will  find 
a  auffieient  qoaotitr  of  scales  adhere  for  the  pnrpoae 
of  mounting,  and  if  they  should  not  ho  diatrihnled 
exactly  as  he  would  wish,  be  can,  with  the  aid  of  a 
bristle,  a  magnifying  glass,  lena,  and  a  little  care, 
arrange  the  scales  mora  to  his  liking— at  least.  I 
have  many  times  aucceedad  in  doing  ao  myself.- K. 

[33380.]- Two  Boilers  to  One  Engine.- Take 
ifie  from  caeh  boiler,  and.  at  a  short  distance 


thpo^rram.  join  into  one  'wh 

Place  a  atop  valve  in  each! 

work  the  boilers  togfther.o 

eiich  by  itself,  by  op°n. 

wl.m  working  together. 

therefore,  if  thoy  art  of  un 

not  hn  greater  than  tho  w 

aktr  one  will  bear.     I 

should  8Uggei.tB3in,  steam 

>ips  bang  used.    It  is  a 

mistake    to  put    these    in 

Ion    small.— St  HJiQHT 

'  the  meridian  of  Greenwich,  and  aftjv 
>nal  part  of  it  due  to  the  diffennMif 
longitude.  RiampU :  To  Snd  the  G.M  T.  of  tto 
moou'a  meridian  pasaage  on  March  IStk,  1878,  la 
longitude  15°  or  Ih.  west  of  Greenwich.  The  maaa 
southsatGreenwichon  that  day,  at  lOh.  lU'TrntB., 
and  on  the  I7th  at  llh.  17'5mia.  The  different  !• 
52  Smin.;  therefore,  2*h.  ;  63  Smin.  "  Ih.  :  ]r2miL, 
to  be  added  to  lOh.  ^'7min.,  because  tha  lon(itid» 
ia  west ;  BO  lOh.  W  Omio.  is  the  looal  time  of  tranitt 
over  the  meridian,  Ia°  west  of  Greenwich.  Batw* 
want  the  G.U.T.  1  therefore,  we  must  add  Hi.  to  lbi» 
result,  aa  the  longitude  ia  15'  west.— J.  Q.  ViNi, 

[32289.1  —  Wb  at  ia  a  Metre  P  —  According  l» 
Captain  Kater,  who,  in  1818.  compared  the  sUndaid 
yard  of  Sir  George  Shnckbnrg  with  twa  Fnmk 
standard  metres  by  Fortin,  the  length  of  tha  mata* 
equals  39  37079  Eagliah  inches,  the  metre  and  yarf 
having  each  their  normal  toniperatnMS--i.*.,  Ih* 
yard  02°  Fah.  =  laV  Cent.,  the  metre  33°  Fah.  ■ 
D°  Cent.  I^ter,  he  eatablisbed  the  perfect  anuH^ 
of  tbis  yard  with  the  standard  yard  conitmeied  Ir 
Bond  in  17flO,  and  adopted  by  law,  June  17tA.  1Mb 
as  the  Imperial  standard  yard.  Mr.  Miller,  in  itm, 
after  a  long  series  of  csrefol  experiments,  data- 
mined  that  the  French  standard  kilogramme  WM 
equal  to  1,5,133-3*0  grnina  Troy,  or  2'20t621  no—li 
avoirdupois.     Tbe  litre  is  eqnal  lo  1700773  BnglU 

B'nis.  These  figures  are  adopSd  by  the  FrOMfc 
ureau  dn  Lonxituda,  and  agrte  with  those  in  th* 
toblr a  annexed  to  tho  Act  of  Parliament  paaied  la 
18W,  authorising  the  employment  of  tba  metri* 
systom  in  Great  Britoin.— A  Barhibteb. 
[32200.]- Iiink  Uotlon.— I  send  drawingn,  whiA 


[:ia383.]— Violoncello.— The  theory  of  tbickerand 
fighted  atrina-a  is  that,  aa  each  note  requires  tbe 
to  be  of  eqnal  quality  and  power,  the 
- "    '    "  1    to    bo    proportionately 


Ihav 


is3.000per  . , 

and  about  Jin.  thick.  I  have  mine  made  to  order,  the 
c«st  being  4i.  per  pound.  I  must  confess  my  ignorance 
of  its  trade  name.  The  aizes  of  whrela  mentioned  by 
"T  -a  r-  _»„ij    T  ,h„ia  „y.e„;iy  bore  a  1  in 


[32273.]— Teleaoope— I  am  aonynot  tobe  able 
to  give  '■Totham"amore  satisfactory  reply  than  I 
am  going  to.  Tho  reason  why  ia  that  the  tolracope 
ia  not  aehromalic  ;  the  0,-G.  ia  one  of  tbo  "  cheap" 
onea.  If  jon  have  Volume  XXIII.,  jnat  turn  to  the 
number  for  Aug.  35.  p.  BH.  and  you  will  find  my 
experience  with  a  similar,  tbocgh  amaller  objeclive 
Myadrioe  ia.  aell  the  imperfect  glaas  yon  now  have 
and  purchase  a  smaller  and  more  perfect  inatmment 
With  the  money.- F.  C.  Dknsett. 

{32371.]- Ballway  'WThe oil,— Provision  ia  made 
'~  "" ce  of  dietiDoa  traversed  by  wheels  on  oppo- 


iengthened.  but 

I  satii.Ge>i  the  < 

it  during  liry 
Dse.    Hadihe 


edit! 


length  ia  added  to  its  hulk,  and 

■-  ""  lanatinn  of  the 

itraction  of  the 


wpstber,  leaving  the  c 

itringsbeen  covered,  aa  they  should 
g  their  greateat  contraction,  this 

uov  <mie  OBppeued.-W,  H.  DiTIEB. 

l2,]-yiolonceno.-The  jarring  is  Mu^ed  by 


the  catgnt  ahrii 

Ind'oiltheJtrlr... . 
Let  it  soak  in.  and 
■vercl    ( 


Dip  a 


irklyfi 


tboi 
Ithe 
improTa    by    c 


of  rag  in  ol 
im  tail. piece! 


I,  from 


iai   oilii 


C.  P.  T. 

[32282,1-Vio!onoello.-Therea.onof  "T.T.'s" 
third  and  fourth  Mtrings  jarring  in  fine  dry  weather 
IS  on  account  of  the  gut  iu^ido  tho  wiro  having 
slightly  eontrartrd,  and  thna  leaving  the  wire  like  a. 
-■■-"  —  "- '■--      ■  ■  '     however,  is  removed  on 


I  hope  will  mit  "  C.  E.  G.  H."— DonssT  MnnOB 
A.M.S.  AND  M.S  KA.M.C. 

[33200.]- Flatinuin  Silver  Alloy.- DisaolTeth* 
alloy  in  nitro.hydrochloric  acid,  breaking  il  down 
-  — lionally  with  a    glaaa  stirrer,  to  remove  Aj 


'Tbiai 


then 


o-pher. 


■  old  (T 


11  in  IT  d 


weather- Khi-' 


occasionally,  of  cour.e.aToiding  the  part  immerl 
above  the  bridge.  The  htrings  will  absorb  a: 
moisture  they  require,  and  the  proceie  will 
them  la«t  innoh  bngEr,— Siilbcu. 


stance,  then  evaporated  to  dry,  lusod.  and  waahed, 
which  will  give  the  weight  of  .silver.  The  plalian 
may  bo  assumed  hy  the  diff,irence,  or  it  can  M 
directly  ascvrtained  by  enironting  the  solntMB 
and  wn'^hinga  to  dry.  ilis-olriog  in  a  little  wate; 
adding  chloride  of  ammoiium  and  strong  a'caholl 
the  yellow  precipitate  washed  with  aloohc].  aoi 
ammonium  oUoride  is  to  be  oarefuUy  i«nittd.  aai 
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-«n>  Tin  Ihc  mrlaUic  pktinan.  Anntbir  ptun  ii>  t< 
InH  UiB  mWaj  in  wiiphnTic  acid,  iliLnteJ  oith  ni 
•ntl  balk  wF  wtt«r,  till  acid  tuniei  arc  givta  r>fl 
TW  eDlpbale  of  •iWer  ii  to  In  .li-n'oUt^J  out  viV 
limiittai  >int  mter,  auil  tba  reaidnK  Auoin  trenti'i 


p2f»7.;-Oalvuii«m.— \  current  woai3  he  pro 
MW>d  in  tba  emca  dficribail,  aad  the  linc  latm 
— ali  icptcMDt  a  UBO  plals  in  a  ponjas  cpII- 
•MBniar.  of  coarM,  tbai  Iba  op-nioirs  n-ere  doI 
Oani  by  th«  caatinit.  I  oaoaot  aar  whether  thi 
•Ibamra  would  Mparate. — 8iail&. 

psae  1-0.  1".  Pnalnea— Tba  eiprtii  engive, 
mnXinati  hjr  "NvwZ<-i^*nd"arcnotnD>'i>f«nontb> 
G:E.R.  Km.  er  ami  2gl  an  einffle  7ft.  tuniaet 
■ilh  antHile  ejjindcn.  Ko.  87  is  &  French  hnill 
(Bfiof ,  boilt  by  ScliDeider,  of  CrfnAot.  and  I  betii'Ti 
taiDfd  a  itold  madal  at  the  Parii  Eibibitiou  in  I'lil? 
OrS9I  I  eionoi  at  prcaeut  sifa  particulars  h(':coui 
that    >ha    ia    of  about    Huaa  dimaiiBioDi  aa  S7.~ 

[3:3ai.]-Jamlii  Hagaot.-Thii  ii  baUt  up  of  > 
MB  bar  of  platn  of  tbio  bootnof  iteel.  conni-cted  ti 
Nfl  iran  pD)a  pipni.  Ai  thin  plHt«i>  tnke  a.  Btronari 
■•9neti*iii  ia  proportion  to  waiibt  than  tbifk  ooei 
tta  mnlt  is  a  cooipaDad  nufrmt  of  great  energy.— 


r3132e]  —  Telaphone.  —  I  am  lurprined  that 
'JohD"  h»  (ailed  alloiether  with  tba  telepbonoa, 
-  ■  ■  heir  con- 
for   the 

iirbt  to 


UNANSWEEED  QUERIES. 


KtedplB  aa  jtunins  KaWaaie  elen 
pBdMlTO-inotira  fores.— Sio II, 

T3S3M  J— Vamlah  for  Tool*.— For  tool  1iaDi!l''i< 
tbv*  i*  Dotbins  brtter  than  gWlUc  raraiab.  It 
^■■M  be  pot  on  bofore  tba  hacdl.i  ig  nniOTeil  (mm 
tba  Ube.  Uaa  it  tlio  aame  aa  French  poliah,  and  iii 
^mH  qnantitia*.— Oh. 

pSSn^.l  -InatrumantforBednolngDnwInira 
— UVol  XV.  of  the  BNOLiaH  Mcciiaxic.  p.  311. 
"Of  "  will  End  a  drawing  o[  apHatograpb  (puuta- 
fT^  r)~A  BaRRiSTilt. 

[93311. ]—CDiiiit!Utator  fbr  Bitra  Carranla  ~ 
Tar  eoaDtiae  rarolnlioni  I  ate  a  Uttla  spiiaratnn 
maia  op  of  aat-melar  wbaeli.  wbii;h  record*  thn 
ia»lii  I  of  tnro*  made  fay  ih«  Gr'^tBrbour,  yihicb  jj 
WnifA  with  a  littla  elnteh  to  coonpci  it  to  » 
miety  of  inatmmcnta.  For  rate  of  rDvotutiori  of 
•maa.  tba  time  of  action  bai  to  b<>  notpcl,  nnd  tij^ 
mlaajea1at*<l  from  the  number  of  ri'volutiuuH.  I 
4aaat  nndentaod  the  ditBcalty  nhont  tlie  ?]'1iu<lT>i. 
TWf  need  not  eoise  cIo»  to  the  priuiiiry  or  i-irmit- 
kmkinsoneat  all.  Their  diatance  can  be  miuli' ai 
iiMiiiil.  a*  the  only  thing  of  consequence  ia  the 
Bofing  of  tba  teetb  and  Iha  ipi ' 


iiiaaction  in  properorder.  ^  A  d 


;1  IM  of 


a,  for  it  ia  (imply  a  cylinder  of  wood,  with  th> 

lilga  flipped  oa  it.  mouDtnl  on  bfRrlDKB-.  nitli  nt 
tRasgeneot  todrire  it.  Hy  own  it  oua  which  ii 
tiaBtad  toappiratu  bariDgaeTeral  other  D-en  ;  hTi 
jht Idea  once  glrcn.  aoy  on*  can  amuge  it  to  aui 
IMOWB  Bwau*  and  porpos-is.— lj[uu.\. 

[SSSI4  ]  -^  Blohromato  Battery.  —  The  livn 
aadaa  ia  vrry  rraat,  ao  it  ii  not  adapter)  For  wdrli  ii 
'■hU  the  liaei  an  to  hn  left  long  in  tbi  ralatiou  , 
Ikatfora,  it  ii  not  aoited  for  use  witb  bells,— 
bau. 

ni3l7.1 -Oapaoltr  of  Motala  for  HaKDOtlBm. 
— Ihare  Tcry  little  faith  in  tba  Tariona  formula 
^•la.  Thar*  i>  alwaya  an  elemant  "  e  •=  n  eoa'tunt 
iBTing."  and  ao  on.  and  it  aecniii  to  me  that  in 
fwral  tba  formnU  leaie*  ni  pretty  much  where  we 
•oe.  a*  this  c  ■•  jnit  the  one  thing  which  is  atwnjg 
•t  Biott  importance.  The  principal  laws  as  to  Hhupe 
tn  (1)  the  magnatio  momenta  of  Batnriited  aisgnrta 
<l  aame  nabstanca,  and  form  are  proportiaoal  totho 
abea  of  iheir  likedimeniiona  ;  (2)  iucylioderiof  tlie 
aaae  leagth  the  power  ia  proporliooal  to  the 
diameters.  Theae  lawi  leara  open  all  the  qn>'>>iuna 
«r  har-lnraa.  (jnilily  of  it^.  time  and  Rinditiona 

«bi«h  all  afleot  th  -  r^ault.  and  render  formulas  of 
GtUe  praclieal  nae.—SiuM^ 

rs2aiB.]-GBat  Ziao  PlalM— Thaw  an-  h«.t 
budaned  by  rolling  or  hammering  on  a  perfectly  Sst 

[JS«l]- 

S/'hut  1  thinicunt  inaaapanata  form.  Aa  to  the 
kmaalationa  fnm  anprepared  claaaical  aalbom  It 
^nld  probably  faa  ponaihla  to  pass  *ithont  doinif 
Ibem  :  bnt  I  haTe  raawn  to  belieya  that  eDDrirlerahle 
isportaDCe  i«  attached  to  them,  and  a'  the  pnaiagps 
■t  are  ueTer  diffienlt.  it  woDld  be  yery  nuwiie  not 
«  attempt  tbcm.— AnABa. 

r333?7.]-~ Wooden  Lesi.— T  wonld  advine  the 
eauai  of  tbetetogettwoatrongbranaorironfermlei 
mS  hateaed,  about  one  or  two  iDebeE>  From  the 
•■d  (or,  latber,  from  where  th«  end  should  be).  The 
■tial  Bhoald  profrct  beyond  tlie  wood.  Short  peas 
■1  tbea  be  driven  ioto  the  (•rmtt'S.  And  theae  cnn 
ll  ranwed  from  tine  to  tlnw->in  fact,  thu  wnrcr 
«i  Bake  Umd  bimaelt.  The  end  of  thr  leg  c:in  be 
iHMd  dowB.ioaatoformaafaonldorfarthfl  fcrrul" : 
"""      ■"  t  tbe  fermle  rising ;  bnt  I  Hoiilrl 

Mnlder  to  the  ferrule  oloo.  Thi* 
«  two  pnrpoeei  I  it  will  prorent  t1g!<  fi'rmlo 
•id  WulhiadaT  tbe  wood  From  being  tornor 
(be  top  of  tb«  ferrule.— Oh, 


._.,  careful  ii 

■tmction.      It  i*  certninly    no  datrimt..       . 
magnet;  to  bn  tight  in  the  holta—raiher  the  re 

tnkaeachothernp''a^ilT.  To  atrengthnn  than 
reply  by  "H,  F,  B  '  (p.  All).  Thpy  may  alao  oe  t 
atrengthened  by  ruhhini'  th'm  against  a  atronger 
magnet ;  bnt  I  ahould  take  them  back,  and  demand 
to  hare  them  changed.  Pstermn  changed  me  a 
pair.  It  c.nnot  signify  much  how  the  lelophonaa 
he  kept.  Theoratically  they  a'tould  atand  or  hang 
with  the  nor  fa  pol'^s  of  the  niagnata  dnwnwarda ; 
k<  ep  then  connected,  and  solder  the  wires  to  the 
binding  acrewa.  The  nlatos  rhonid  be  modi'rately 
tightly  pincho.l  in  their  pl.ines.  I  hare  triad  three 
pUlOH  in  each  inatmment  witb  a  hole  throu:(b  thq 
centreaofuti,  but  ahall  repUc  the  pn'.irs  bottom 
plate,  aa  I  lliid  no  Bdrantaie  The  2nd  and  nrd  aro 
certainly  adiantageons  ailditiona,  I  prefer  to  acripe 
the  yaroiah  oft  my  phita*,  for  the  piirpoia  of  acoDT- 
ing  them  with  und-papcr  occnsioiiolly,  tharuby 
rediiriiig  their  tliicknnH.  I  have  two  lirge  tele- 
graph  mntti|)li.'r"  of  a.fUM  tprni  each  in  the  circuit. 
No.  an  wire,  and  find  liltla  (if  uni)  diminution  ot 
aonnd.— l!fci)iinE  Un.i, 

[333.'a.)-CorroaiTe  Subllm»to,--Yon  ara  quite 
right  to  he  afraid  of  tbii.  ai  il  in  "  an  aieeedingly 
powerfnl  poi.on."  I  -honld  nou-ider  it  much  worae 
than  ararnic  in  paper,  as  it  i>.  1  t>,irik,  mere  vola- 

he  'auMiuicd.  It  ia  r*rt.inly  yery  deslrnctira  to 
ypgatable  and  animnl  life.  In  renlv  tn  your  nooaliou 
aa  tn  what  part  of  a  gr»m  would  kill  a  child -well, 
tbe  Fonrth  of  a  grain  would  kill  a  yonng  child,  and 
halt  a  grain  would  pro'iu.^c  dacidedir  unpleasant 
elfpcta  (t'l  ear  thu  least)  iu  an  adult.  The  medicinal 
doM  Tarira  fniiu  the  tw.^llth  to  the  thirtieth  part  of 

[t»nHt.]-Artll!oerforthanaTT.— The  heat  way 

for  '■  Fitter"  ia  ta  state  hi>faia. and  give  reference  ' 

to  the    rhi^F   eugineer,  Portamouth     Dockjard.—  1 

BoTAi.  Saw.  I 

[;<::»«.]  -FrOK  — In  a  fern  eaaa.     Sopply  with  i 

ioaects  (alire)  for  food.— An  a  in.  ' 

[:<£t:tS.]  —Covering  Taleaoope  Body.— In  mnni.  I 
pulatinv  bookhinder'a  elath,   1  alwaya  nae  atrong 

glue,     lium,    I  shiintd  think,  would  aoak  into  the  , 

doth  and  make  it  damp,  and  rery  liable  lo  packrir,  ] 

Let  your  lina  body  )><■  w»rm  and  the  glue  tolanhly  ; 
thick,  bnt  alill  thin  ennuiih  to  be  easily  na«l.     The 

taodar.  I  woulil  put  on  the  whole  length  at  once 
and  bring  tha  cloth  round,  so  aa  ta  overlap  abont  aa 
inch  i  then,  nith  a  rery  sharp  knife  and  a  struigbt 
edge.  I  would  cat  throuvh  both  tbickneiara  of  cloth. 
IF  this  in  dona  carefully  and  qnickly  you  will  make  a 
Tery  elo^o  jniat.  Yon  a)i03ld  haya  a  sponge  and  hot 
water  to  rainora  any  saparfinsaa  glue,  and  to  keep 
your  bands  cli'an.  It  will  be  tolerably  hard  ir  a  fair 
minutes.  Shoulri  yon  oh<erreany  blister*  orpuckara 
flatten  theiD  down  with  the  hot  eponge  haraly  damp. 
When  dry  you  might  give  it  a  coat  of  what  book- 
"    '  ill  glaira,  for  whiob  see  bask  nnmtaen.— 


ice  DOr  hiat  ■•  Oa"  has  replied  to  31imi,:31937. 

.  Jmawlloa.  p.  4IB. 

liow  P"r  cant,  at  Itigh-prcanue  Staaai,  115. 

IndootioB,  US. 

.  H|«'ulnip  llnnding,  tIS. 

'.  Htw  HnM-T  hiaiele,  IIR, 

,  Knlglita  oif  Wiodaiir.  410. 

,  Uonogmph  nt  FouU  Criutiuoi,  110. 

.  Foainii,  tin, 

,  Hathnaitieal.  til. 

,  Mienwonl.-al  a'l'l  [JptiMl,  tie. 

,  Antiqaaruu,  418. 

.  MleroMWnaOhjM'iiw.  p.  .113. 

.  «.  N.  Tank  Rnainm,  Sll. 

,  Bee*'  Fivdinir  KnCilea.  SL.t. 

.  UnenupUni  ILiiUay  Ouriagai,  S13. 

'.  B'ltatlniatH^'inVaaiin.Sta. 

.  Amiealihziteal  tv'ini.sri, 

.  Hew  to  Make  a  Ilwp,  £13. 

.  Hooniy  lr,in.  SU. 

.  Di'inir.UI. 

,  Cloak  Tool,  Sl-t. 

.  Handinw  Catixiio  Soda  by  Hill,  Sll 

.  PoinpeiJ,  &U. 


QOEEIES. 


ISSiil  1— Induatlon   Coils.— Wonld  "OnMn,"  oi 

Dma  other  oornMpuudvnt  wtio  kvi  cimitmnlad  oulla  oi 
hn  dlacpriodpla.  kinilly  gira  iiniiia  In'  ~      " 


Mameler.  10  inohes  Ion' 


■e  girlag  3ln.  spark,  o 


rintini  paper 
.  aetually  at 


rsESSi]- Underaround  Tubet.-Giin  any  one  of 
OUT  readeri  Enfurm  the  of  a  rec*ii]it  for  protefltlDV  Iron 
wsldad  tuhet  fromcorriwlinif,  whan  plaoBd  m  gTarel^  aoii 
more  piLrtioulirlr  ?— UEcHimc. 

[3B363.1— Dry  Soap,— Will  snma  kind  reader  inform 
mahon  they  make  dry  Map  for  ara-hliiii  clotheiF— 0.  S. 
^^[aaiSl.l-KxperiinBnt   with    Magnot.-What  ta 


I  Oh. 

[3a310.]-Otlt 


a  Ooala. 


rerealed  to  me  that  he  bad  dlicoTered 
aite  For  gold-washing  ;  he  sbowed  me  a  i 
had  collected  in  sume  weeka'  wurkii 
awfully  dlsappoiutcd  when  I 


-_ ,.  ._    _ „   from  a,  granite 

district,  and  that  hia  gold  apangles  were  simply— 
mica.  "Kdiiinnd'i"  cillnctiou  is  ot  equal  yalua  : 
it  is  simply  pyritaa  or  salphide  oF  iron,  ipoapabla  ot 

eipept  for  making  aiilphuria  acid,  tor  which  purpose  , 

it  would  hardly  pa>'  to  collect.-SianA.  , 

{3^110.1 -a lit  Appearauoe  on  Coala,— lliis  is 

eitker  anlpbur  itsell.  or.  moat  likely,  iron  pyritea.  ( 

Hhortly  after  I  entered  my  "  taeus  "  I  was  "  taken  , 

""'-"■'-icnnnarmyaelf.     I  obtained  pn-sesaion  ot  1 
metallic  crystal,  whi  h  I  eareFntly  tasted 

id:  hut   in  order  to  be  sure  I  deter-  i 

t  thrOBgh  the  fire,  which  I  did  in  a  ■ 


that 


.-,.1  Uueriea,- 
.__.J,  B.  M.,HtliMareh  " 
a  good  orgTin  hy  Walker 


i1r,  and  of  Gnn, 

KnKland.  and  nill,  who  am  relPil.iTiJy  iliipKnwed,  and  of 

Walober,  of  Lndwinborti.  CaiaillJ,  WiUla,  and  Laota,  who 

,     .  ,....,,  .,__„ ...__,.,__  .,,([„ 

laally 


lolllie  uniiin  1 
malal    (than  Bohmldt'sJ 


noua  blue 


with  nil 
mined  ti. 
small  en 

fusion)  I  obserrcl  a  yery  Buep 
a  atrong  smell  ot  burning  enl 
the  interior  oF  tha  crucible  th. 
It  "  Kdmnnd  "  wanta  to  waa 
"  go  and  do  like  wine."— Oa. 

[33ntl,]— Gilt  Appoaranoo  on  Coala.— The  snb- 
atance  is  iron  pyritea  laulphide  of  iron)];  not  being  a 
metal,  it  cannot  lie  worked  aa  propoacd.  It  is  uae- 
leas.  nnd  ia  a  fault  in  tha  coal.- Amaua. 

[a-J.tS.'l.l-Borew  nnttine  bj  Hand.— Use  a 
cleaning  tool  for  V  Ihreadv  What  ia  anaior  P- 
DuiutlT  McuBiK  A.M.S  AND  U-S.E.A.M.C. 


—  Clironistio    Pltoh    Pipe.  —  Can    aay 

■o  B.  X.  inbirin  nn  hair  to  miks  tha  abora 
t  siies  of  tha  dlflarenl  [arls  oI  it  with  small 


let  him 


I^TK 


*iit%rlbetapofth« 


.-Oh, 

.  -  Wo— 


aubmarlno   Volcanoaa.- The   maaler   of    the 

D.  M'B.  Park  (Briti.,h  barque),  which  arrived  at 

Weet  Gowra  ll-  W.)  on  tba  3rd  of  Mnrcb,  from 

Bataria.  Tcporta  as  follows :—"  January   29,  at  7 

'  I  a.m.,  in  lat.  4X0  X.,  loug.  21.15  W.,   saw  aeyeral 

*  I  aobmarine  yoli'anoes    thrawinii   large   oolnmna  of 

9 1  water  about  lOO  fnet  into  tbe  air,  while  the  sea  waa 

f  I  in  groat  commotion,  as  it  ia  when  there  ia  a  Tory 

-    very  cloudy,  with    rain,  and    nearly  ooloi.      Tba 
I  bound  wae  liko  distant  thundor." 


wtnfarmoaldfngpnplermliti^CraM  and 
.tuHod  ipwlmaiuf- T*»ioaawnr. 

[1)2170.1— Marino  Biamlnationa.— what  •»  the 
eiamiaatlina  which  ptrM)na  am  siih1«Dted  to  by  the 
Ikard  of  Tr»da  Iwfore  oblilnlng  a  onrtianato  ■■  batni 
compotant  to  aolin  tha  oapanily  ot  Moond  or  third  eogi. 
near  on  board  a  mrnlisnt  ■timnar'    Ain  whiob  booka 

t^uiMtlMT-L.  acoDKB. 

[32371.1— Bp  eon  lorn  Teatlng.- 1  ampollaWngtwo 
m^T.^Tn-nneorglani,  thaotherofmatal.  WiBMr.  Parklaa 


f»M7J.l— Contraotion  of  Pupil  of  tho  Bj-e.- 
Could  any  reader  ^Te  a  sun  rumuily  tor  tha  akore 
m.iliuly  P— T.  U,  U..  SaghlU. 

i  32773.]— Cleaning  Bronaa  and  Steal  Tffork.- 


pan  f    It  ia  iMDiingt;  Sijoolgnrtd  1 

[3-37*,  1—Won- Absorbent 
sQiniurhat  nuliaat  and  jiiUing  c 


atarlal.— SHalrod 
rtasUarJanall,  Ota 
racter,    I^iaay  say 
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ttat  l>dl*nlibOT  acd  ipoDirio-plUnB  lure  b 
lint  Htdk  Bad  tuM,  Um   uttai  li  tix 


rnSTS.]— Bnlei  tor  Choir.— Hv  I  inqoi"  i'  "me 
ulr-miMw  will  InrDiah  ma  with  m  ktIh  o(    rnlH, 


of  Vbcv  a^Ir  i  iow  to  k»p  •  m»rd  of  Ibdr  nUtiia 
Bwrita  nutoiwudtocuhhiipropemwudr— Csoii 

ISlSTa.]— Beale  in  Steun  Boilen  and  Hot 
WftMr  PlDB«.— Will  ■oiDB  rwdcrklndlr  tall  me  of  » 
,mrf»tono^lB«««Bboilm«ndhotwi.t«rplB«f  1 
b*t*  tmA  MiBtwIien  at  htBTj  labrkstlni;  petroUnm  oil 
balag  •  pnnntlTa  ininit  M-le.  C»n  inr  r«d«r  bill 
fMM  axpoiBM  wbet&r  it  conld  be  nwd  -Ith  eifrtj,  and 


dDMdtbnniitatlw  feed  pipeP-FtoHB  Miu. 

rsesn-l-APtlflOlal  Tre8».-I  *»«  to  pU™  eoma 
limtaHfrnV— *  In  a  oua  (w  ■tailed  blrdi.  I  bilme  thrr 
■ra  tamad  of  »ma  coinpoiJtiaB  tint  will  eat  nrj  huil. 
bat  Ml  too  brittle.  I  tbink  thtj  m  hoUnw  ^nd  tbtt 
Ufht.  DuTT*BdarwillRl'<ma>niialpt  Cnr  tha  aboTe 
I  iboald  faeoUiind.-BiH». 

rnSTaj-^TrapaM  BM.-Wm  aoma  radar  Undl/ 
■It(  Be  wttoBlin  Inc  naklog  tha  aboia  ponabla  t  What 
■honld  IwUie  laiatb  asd  dJanataT  of  bar,  how  abmld  the 
~  *-'  d  to  tba  v^i.aiidwhalwaaldbathaBoit 
"  I  it  1b  a  pauaiia  or  mom  t 
ra  li  nnall}  OMdr— BaniB* 


and  71. 'W.  Ball  way  UnBlnsa.- 

Oornmll'i "  perf Drmaofli 


whaaK  aad  tba  fmiub  wbj  tha  boilar  U  pUaed  eo  btgb 
abontb*  rallar  Tbeae  tBgise)  aean  able  to  maintain  a 
UgbipafdwIthahttTTloaabatUrtbaBtbae-faotari  on 
tba  Onat  Hoctban  Bulwi^.— Dddslu. 

maso.]— CemantlDff  I-rorr  to  Lathe  Chuck. 
— Ooold  an}  o(  jonr  naderi  oblija  me  wilh  a  mnipt  tor 
BuUav  a  oanoBt  tor  flilnit  bone*.  Inirr.  or  ilabutar  to 
mod-btoeki  to  be  than  ohoched  i 
I  had  bnurlr  a  tolanble  gnoi  • 

bar  twa  of  tba  tbraa  loirredlei.— , 

Biak*  It — eta.,  pUfloi  of  Paria  and  rnln ;  tbe  tfaird  i 
baTa  baaa  baeiwai.   bnt  I   haia  anUielj  tocsotten 


rassSLl-TorteK  Blmta.-Ii  thara  iuit  oheae 
caul  J  DonitraoCed  ipparatu  b  j  vhleli  theaa  Aaf^  buj 
prodooad,  aitber  bj  imoke  or  In  water  F  — Ajiara. 

[Sfflsa.i— NottlnB.-Conld  anj   of  joai 
Boriban  dovriba  the  inathod  nC 
looh  ai  in  UHd  b>  gardenen  to 

(323S3.]-Lo([al,-A  wife  I 
tovriua  on  eome  rafiled  land, 
befonfaer  iba  ihell  hiTS  CSC 


[32«t.l  -Ble  otrleal.— 


tbiit  if  her  bntbud  dim 
i^f  but.    Now.  fw  tba 


of  har  fumili.  FhB 

Dbtaioed  for  it  bj  tha  »diar.~ 

wrooiibtb].  .  _.._ 

drllMr  of  30  ifaerCa  tinfoil,  liu  .tio   1^  SLd.  f 

tha  papar  at  the  nidi  (projaotini  at  tha  lidai  ol  anna) 
A  daecription  I  baia  UT'.  "eat  the  paper  and  toil  a 
Kma  ilu."  whlrb  I  ouraot  think  comot,  ae  tba  [oil  •» 

a  par  whaa  laid  would  ooiwdda  at  the  aada,  Ibaiifc 
itrojing  tha  iunlatioD  of  tha  allcraata  eheeta  of  Ml 
S.  How  li  a  eoDdtoier  dud  t    Tha  doHriplloB  1  b*> 


oarrr  ooa  nd  of  tl 
to  wkth  tba  faO 


WmHiiiiiK. 


!  Btampi.— wiu  t 


reader  thHt  anawered  tha  abora  befot 
moald  wnnld  iln  If  put  in  a  hot  oTen  F    Ali 
para  bottle  raUiar  cat  In  oakct  the  ilie  1  we 

[32SBS.]— BeflrotlDK  Tsleicopei.— 
tba  plane  bo  frouj  a  ill.  foena  epacnlum  F 
■"-' -!«  of  e;epi*og  from  tha  plane,  u  1  • 


[Kt3S6.1— Hanohaatar  I 
>iitobBr  28  two  iiibaeriben  ga 
«lli,  bat  tbe  iuforiDelioB  wai 
Ike  to  know  the  walitht.  not. 


a  the  Bombar  fc 


ioiiiD  pattualara  oT  1 
gt  fullaoougb.  lahng 
mbded,  and  the  diainal 


[sraMLl-CirouIation  of  Bteam.—WUl  anj  k 


h1  in  mj  Uthe  F 
loaC.    rreiDim. 


:r— AaaaUT. 

nsssLi— oiobs* 

rr— *..-   '/w   •!.-  **l„u>i  „  „™   _„-._  ._ , 

__,, Dr.  WolluloB.  De  la  Caille, 

Heraobd,  HaraUne.  Uarar.  FlanuMed,  Brmdler,  *a.-' 
Tbeatanataaot  lettered  rrom  the  "  Brltith  Catalorna." 
Oa  tba  tBraatrlal  it  l>  aid,  "  With  comotloni  ud  addl. 
BptoUia."    Now  ara  tboT  of  anv  praetlaal  nie  ai 


todataf  b  tbe  "  Britlab  CaUlMoa  " 
wboor  I  flod  that  the  oalaati  '  '" 
bhh  abora  tba  wood  hariion. 


riacaab 


it  2°  too 


Lt  kiiidolo< 


aloba,  tha  Boath  pi^  bafinga  large  hole  la  Itp 

—A  ?aoa  Oa»in>i>. 

nms.]— OottSns  BtMl  DlaoB— I  oan  gat  a  good 
Mwlorappl7  Bona  hawonU  diaci  Id  thin  iheet  itasl 
aboat  Sn.  aqaare,  it  in  bright  aad  toft  iteel,  with  two 
diaiMBt  opviinfa  throogh  the  il«l.  1  propo«  to  do  the 
work  wHh  a  praaa  and  die,  flnt  cat  the  UaBka,  and  then 
ant  tba  opantnn.  If  the  beat  pbn,  pluaa  itata.  1.  What 
kind  of  preaa  of  intBelant  power  wonld  beat  oat  the  itcal 
bbwkaf  a.  Wbioh  Iteel  ii  tbe»ofl«t  fortha  pnrpoaaF 
S.  Bhonld  I  poDoB  the  openlngi,  or  oat  them  with  a  die 
■Dd  teaa  f-K.  H. 

rnSl.l— Tetaaoopa.— Oas  BBT  of  Toarraadi 
me  a  toaripUoB,  and,  IF  poadble.  a  working  it..  .. 
tba  BioBBt  of  tha  plane  mirror  of  a  reOeetlng  teleirope— 
i.t.,  of  that  kind  whhjb  eui  be  made  to  Dure  la  aTerj 
ponlble  dlrantiDB  P-C. 

[SI38S.1— Tarmoath  Boa'-wAlter*.— Caa  anr  eor- 
taapoBdant  btorm  »  bow  tlia  watarproodnc  at  what  ■• 
kainrs  In  tba  trad*  a«  Xaraumtb  aoa  'weatara  li  dona  F 
Tbaj  hara  a  ansh  batter  flnlah  than  tba  DrdiDuj  oUokin 
ooadi  BBiiWi.  Bpftifr  the  iBgradluIi  BHd,  and  the  mode 
at  ankeBtloB.-PBanoa  Hum. 

—  Cantro-board    Boat.  — WHl    eoue    of 


and  wbat  lii-  ibonld  il  he  P    The  oopplj  pipe  ii  12in! 
aboT*  the  retani  oondatiee  pipe.— H,  Ciana. 

[3239S.]— aympnlmogrsph.— Can  anjbod;  tall  ma 
why  tba  pandula  of  mr  ■rmpalmOffrmph  atop  when  the 
armi  are  Tied  on.  ai  before  ther  are  flied  It  work,  hnia- 
titnllxP    The  anne  era  mad*  of  whalebone,  which   li 

which  the  urioi  work,  aa  thej  hate  a  perfsotlj  haa 

I     [3240D.1  — Meahanlcal,  — WoBld   loma  meohanleal 

I  mis  bj  whlcb  ha  arrirae  at  hii  reaolu'r— Two  ihitta 
hare  to  mrolia  at  r%hc  BBglt*,  oaa  at  ti  aod  tba  other  at 
375  raToloiiou  par  miaate.  ^aplor  two  wheela  aad  two 
piniou.  Oiia  the  nnmbei'  of  teeth  to  each  wheal  aad 
hknion.  A  traotion  engine  weiglu  0  toBi,  aad  I*  capable 
toni  b^Eind.ttaeU  oil  a  goodjerel  road. 


Sf.S 


in  inoliaa  of  1  in  10  P— Hu 


I  OHd  lor  I 

r indigo;  I 
ir  obemi 


g  ID.    Firat,  aa  to  qnali^  and  jirloa  of  ladlgoea 
iflnlng  1  liia  of  oiitern  for  leSnlng  lOOib.  raw 

■tame  ;  and  mathnd  of 
al  oparatloniF- W.  T. 


ttSSB.]- 

«,2Dlt.loi 


).— Woald  Bomo  of  oar  oormpou. 

hat  lionita,  the  new  oompoand  for 
niniBT  i—niMj  ■  msde  of :  and  la  It  Bolnblaln  biaalphida 
oliHboBr  Alto  what  laUtancoa  ooold  be  dlHolTBd  In 
WMdphUa  at  eaibon  that  woatd,  on  erapontlon,  iaara  a 
lUn  Bonawbat  alaatk,  watarpnK^  aad  of  a  ODDiiBteBCT 


ifTmol 


arr  tamparatnn 
Dmponnd  of  gin 


sIIt  ;  liw  at 
aad  d>7lDg. 

[3»i)2.]~Harmoi  etMonkeji. 

•ttj  little  f  elloi 


stnent.    1.  Ae  to  the  beat  arruintnent  of  m 

emperatnre  ther  ebonld  be  kept  by  daj  and  at 
botli  winter  and  »BmmorP     2    The  klnda  of  food 


3,  Vbetherltbe  m 

IdbaenMdi 
nabla  Bi  to  : 


Id  give  BtTBBgtb.  bat 


rSBSS.]  -  Appant 
IdmaUBht.-lVBatad 
n^tB  oiraeantlj-lBvaBI 
aa  ntard*  aaa-baatad  rms  —,  —"^ 
Alao  tha  adTaataga  of  tba  latter 


tor  the   OxyhrdroKan 

inatcd  appllaooea— morepartlcniiirLT 
■     -    ■       -■  -  it«Jliag«».holdn»F 


[3089.]— Ernpp    .     _. 
nadir  infOm  ma  wbattwr  uui  •nnu-i  - 

lainr tbaa Knpp'a fonndriat P   Alaogire: 

allbcea  phoaa— nob  aa  the  namber  of  nenamplond, 
tba  amaaat  of  mon«  paid  jtarlj  for  wagaa,  and  whloh  of 
tba  two  ii  napabka  of  taming  ont  the  moat  work  P— U.  B. 


Boyal   Araenal.- Wni  ani 
partioula] 


obliged  for  thl>  inrormation,  bo  ■■  to 

two  little  cbapi  in  tlie  haalthj  liieli  _   ._ 

rear  ntra.  of  dilfaratit  ipariei,  whlta  faced,  with  bright 
white  patch  on  rorahead.     Dariag  the  eammar  thef  wen 

lata  anlirali ;  throngb  the  autamn  aad  winter,  ifawrrer, 
ther  biTe  bm  getting  gradnallT  weaker,  antU  now  tbelr 
llmtM,  eepedallT  tbe  hind  onea.  haTa  little  power  la  thau. 
One  of  the  monkeji  la  mooh  woth  than  tba  otber  in  tbie 
and  all  ratpaota  ;  In  ita  caae  there  aaeme  to  he  nneb 
internal  inflanmatioa  and  ewelliag,  with  great  pain, 
*-hoLdarm  T  ,„oantini[  to  Bironr  when  toonhod.  Both  have  clear 
inal  India-  ^riirbt  ejea  through  It  all.  The;  hare  been  kept  in 
I  blankata  before  tbe  in  all  tha  winter,  and  fad  on  milk  or 


naprettJ^BBl 


n.  diamatar,  «a<  aaw  tbraa  jaara  ago,  and  IthL 
gt  jatbeeboked  op.  Woald  air  in  tha  pipe  ean* 
Pbatlathafaallaiid  tbaramadjP  IhanWnlo 


eil  braid  ther  will  eat,  Int  hara  laat  begnn  to 
hrT  will  alBO  aaok.aod  Bamatlmea  eat,  a  bit  of 
,t.  bnt  don't  gat  magh.   An;  hinta  aa  to  the  treat 


[32Ka.]— Latha.-Caa  anj  one  giro  me  anj  iBforma. 
Hon  abont  a  amw^attiBg  lathe  which  I  havaP  The 
inthe  ii  made  bj  Ur.  W,  BLaokett,  tlmiUr  to  Ibat  adiar. 
Uaid  tif  l>lm  In  tbU  lanraal.  I  want  to  ablCt  tha  obanp. 
wheela  oi  tbe  latba  apindla  or  naodraL  bnt  I  caonot Ho 
N  baoaiM  tbtraiiaU-taatta  whealoatbaBpiBdla  wUafa 
geaia  Into  anotbar  UktMtb  wbad,  wUoh  6  ftud  an  a 

rdnat,  wUoh  oarrlaa  a  atod  whan  jaa  put  on  oa*  W 
obaag^wbaal*.  1  want  to  know  how  to  Mt  nrawi  «f 
Barnltah,  and  tba  ml*  how  to  and  tba  nrtoM  wb«li 
raqidnd  lor  Knw«tl»i^,  id^*  aad  deabU  ttnall.- 


BaUta.— A  hardened  redo  of  the  ao-alled  bo^ 
tree,  toand  onthebankiot  the  Amaion  and  OriaM 
ia  being  UMd  aa  a  anliatilDta  for  gBttaparoha.  EaJ 
of  tfaeaa  tnet  TWldi  from  1  to  t  kilagramm**  ' 
balaU  eash  jMt.  Thii  iDbatuoa  U  ao  aimilar  9 
appearanee  and  propertiei  to  gntlaparcha  ttuit  n  ■■ 
often  imported  aaaaoh.  It  U  taatelea*,  baa  tha  m' 
amell  aa  ffottaperoba  when  varmod,  baa  the  (•«■ 
leathn-lika  tonghiwu,  bat  ii  far  mare  tlaatia.  ti 
£0°  C.  it  beoaom  plaitio.  and  mdla  at  160°  C' 
hence  at  a  higher  temperatore  than  gnttaperebk.  I 
ii  part^  lolable  in  pnre  aloobol  and  ether,  fa« 
completely  aolnble  in  narmsd  tnrpantide,  and  >l 
beoiol  and  earbon  di-solphidg  eTen  when  cold.  I 
beoomea  strongly  olaotriGod  when  robbed,  andiai 
better  iaolator  for  heat  and  oold  than  Bnttaurohl 
and  will  donbtleu  aoon  findan  important  appUoatiM 
in  alaatralrtU.  The  canatio  alkallM  aod  eMotf 
tratod  hyMoblorie  add  hare  no  ^tion  apnn  tt 
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T.  Mrcbuox,  BjL,  Clt;  ttLmdim  BehaA, 
■■■■     M  inBttaa/ar  t)w"Hji*iM" 


Qneatiana. 
■Mi  toot  at  biug  b  dnvn  Inl 
■nwt  ]«Dgtb  of  virt,  ftllowlDfr 


1,  Disk,  HuTT,  RliB,  ttxrj.  uaA  Jni 


KB,  DB,  u«  ia  a 
tho  (or™  n  O.     The  (.>rtM,  F  0,  L  M.  « 
riUel  pialtiDDt,  B  O.  O  11,  uUog  ■ 


make  a  biuigla  equJ  to  m  siraiL  trlu^.' 
Ikll  ihewlaUoni  of  tlw  squUoa  U  (t>  +  1) 


Hid  of  6  +  4  i/S  laooa^.— J,  F.  V. 

Lrlm  triKTiRta,  ABC,  tnA  >  iwliitO;  nuih 
igim,  O  B  G,  O  0  A,  ud  O  A  B  an  oqiul.— 

Bolatlona. 

I,  =  ln(»  +  ii.a, -i»(»+i;(2in-i) 

«{«  +  l}>"'.a.-,>>n{«  +  l)(!«  +  l) 
=  0.(n-l-I>>-('-'^^"-"). 
-  — -'-— — ^_5P.8,  =  3ii'  +  3>i-l 

t^li?  ^-^^  as,  B,~as>  +  9<i-i 

-3a,ar=B'  +  «  =  "(»  +  i)=2S,.-iBiD. 

sii+V  +  '°<0,  n  know  tlukt  z,  y,  i  an  Uie 


(m,  bT  »  "eU-knoira  tlioomi  is  th*  "TI1M17 
ni"  (•»  Todhimtfr'i,  ohaptsr  £1} 
,'+»7  +  .')=xv.l.t+»l  +  l.)l 

=  <y>(i<  +  ir-P-Sii>vi). 

I17  ijamstrT,  iBtanhugUw  ■  *ad  ■, 


_    _      •) 

„.„.,.-(--j|....) 

-(■-'^')('-^)(-«)-- 

,....(■ -t?)»u..(.-^)... 
»•'  ~  '  It*  ~  '  •  • 
~a"."     'a*.* ""  ■  *  ■ 

h*  cB-alBolcati  of  (■  ia  tka'tm>  nprwfioiu  t 


rM.— (Magitio.)— DnwBaperpeiiriioiiUr  on  AC.  TTO- 
Fod  -  thun  the  triuwlei,  B  A  0.  C  O  B,  >re  equal  in 
;i7  rMpeot.  u  alu^  [riUKln  F  BO,  QO  B;  th-^n- 
'I  K  K,  F  O,  are  paimUaiogrami,  la  the  iwalLelogiam, 


tf  Su  Basun  Xwauiia,  U,  ItatiatMlMlrMt,  OnMl 
4«d«,  r.o. 


»  pw»Ue] 
.  F.  W. 


AnsireTa. 

MoDiaiiD.  729 :  F.  Fnlimsd,  7»,  7Sli  F.  9.  R.. 
«.  731 1  Amara.  729,  7M).  731 ;  L.  S.,  73U,  72:1,  7M 
wart,  730,  731  ,  Cuter  Pegg,  730.  731. 


USEFUL  AND  SCIENTIFIC  NOTES. 


s.  Bottlt 


Tbs  Aoms  ZiBwn  Tennis  HorkeT. 
little  maoliiiia  for  miirkiu^  the  «iurt»  in  li 
hfis  bcoQ  iatrotiuoed  to  tUe  public  by  Slei 
Brothers,  of  To«cr  tlbambert,  Liverpool,      it 

piats  o(  a  (hallow  toothfld  or  ribbed  wheel  held 

troanfa  tmrne  sttHrhed  to  a  coaple  of  amall  roller 
wheeU.  The  DiiuhiDB  onti  tbiiJt  be  rasily  raa  oiar 
■ny  diiUnce  without  mnkidK  a  mark  :  bat  as  FOOn 
ae  the  large  nheel  touches  the  erounil  it  begioa  to 
revolre.  and  laaTm  a  chalk  lia«  whereTer  it  ie 
directed.  In  the  front  of  the  troanh  is  a  block  of 
pn-pared  chalk,  kept  Dp  to  the  ribbed  wheel  by  a 
■priag-  {  a  small  oaa  of  vrater,  with  a  drip  tap.  is 
supported  on  the  handle,  and  thus  as  tLe  wheel 
rBfoIrei  it  prepares  the  whiting  or  chalk  paint 
without  Bpy  further  trouble.  Luiies  can  ase  thin 
machine  without  fear  ot  splasluDK  their  dreisai. 

The  Talephone.— At  the  ■neeting'  of  Eing't  Col- 
lege Eniineerinir  Society,  on  the  ISth  Februar; .  Mr. 
C.  W.  CunnicRton  read  a  ptper  on  the  "Tele- 
pfaone."  in  which,  nf terdeaaribmg  thcdifturpnt  formi 
of  tolephone  tnrented,  he  stated  the  theories  whict 
attempted  to  eiplain  their  action  :  for  the  moUr 

pinteof  the  Bondinif  instrament.  under  the  inSaence 
of  sound,  wu  amply  suSioiont  to  induce  currents  of 
elcelricity,  atronu  enouifh  to  caoM  the  plate  of  thi 


snrrg  to  oo&RXBPoimxiiTa. 

Trite  OB  o&e  side  of  the  paper  only,  and  pot  draw- 
iag>  tot  UlutmUotu  on  Mpamt*  please  01  papv.  1.  PM 
tlUH  to  OBerlw,  Bad  wheo  auworiBg  OBerlla  pnt  tbs 
-  maa  weU  a*  (be  titles  ol  the  aawtn  to  irlilta)  (b* 

.-r irelar.    3.  Xoehufe  li  made  for  luarUBg  letlan, 

fiurtsa,  or  ivpUei.  i.  Oommeraal  IMten,  or  qoerlee.  ot 
replisi  an  BOt  laMrt«d.  5.  Bo  quatkn  aalac  tor  eiliiin 
tion  or  seieBtiSo  laforBialloi  b  aninad  tAcoB«h  tbe 
port.  t.  Letlsn  Hot  to  oorTeepoBdeBta,  luder  «oT«r  t* 
^  Bditor,  ar*  not  (ornided ;  and  the  Bamn  at  00R» 


J.  O.  BiBoaAH.— D.  YoBoe.— David 
8^«r.— B.  H.  Webb.— UsJar.OeBen 
Bukey*iid  Co.— T.  Calllphnniai.— D. 


.-J.  L.— a.  J.  j< 

0.  C— X.  Y.— O.  Brfl-G.  9.— Bo«W«kir.-Tai — 
W.  H.  B.— Snyder.— Jobbing  Jatao.—O.  U.— F.  C.  B.— 
U.  T.  O.— F>niru*e.— W.O.  WeDley.- H.  G.  Parloar.- 
A.  E.  Bannir It, -Charity.— Sob  Roy.- J.  B.  CoUiu.— 
Huy.— W,  Q.  U.  A.— Kntliasiattio  Soot.^Iahn  HaU 
dron.-J.  Taylor.— B.  J.  UanbalL- F. 
A.,  LiTerpool.- A.  Pamphrey.— W.  WC 
Poole.-U.    Bontbett.- No  giinli.-Hks 

and  Bye.-B.  F.-I.bl«r.— Ne  Sulor.-O. _- .. 

—  F.  W.  C.— JebD  DawioB.  —  aiattoB.- Fiddler.— 
Btralght  Lint— Henry  JonM.— 0.  O.— W,  B,— As 
AaiioBS  Xuiiiiirer.- W.— Target.— J.  A.  W.— W.  P.  T. 

—A.  B.  ft.— Knqoirer.— J.  A.  A.~HarTy  B*t« W.  T: 

KnoL-J.  Brqwnln».-W.  J.  Lineh»m.-N.  T,  0.- 
TelWAps  Tele.— F.  L.  Blriffler— W.  I..— Poor  Flddlw, 
— C.  Cooper.-Eellear.— SnULllboj.- A.  SWfot— X.— 
L.  W.  D.— Boioollte.- Inqilrer.— J.  K.  Janningi.— 
Q.  J.  B. 
LonB  01  Flftb  ibd  J.  D.   [We  eansot  InTlle  oplDhmi 


land.     He  alio 
cd  in  the  recei< 


ot  tl 


I  obtained  without  the  use  of 


lutthe  fac 
nnntal  n 


1  the  t 


iVplat^" 


many  of  the  obserTpd    peonliaritius  of    the  sound 

tympani  being  funnel- ah  aped,  whilst  pecaliarly  sub. 
eoptible  to  tbe  luBuenoe  of  sound,  bad  no  sppcii! 
fundamental  note,  and  tharefore  traosmittecl  all  ol 
the  Boand  Tibratiani  impinijing  npOB  it  (within  cer- 
tain limit  a),  without  girins  nnduH  preponilerance  tc 
any  particuUr  tet.  lie  also  referred  to  tha  impar 
tnnt  pta*  tbe  iDstrumeDt  wat  likely  to  take  in  the 

cusfion  which  followed.  Professor  Adams,  refe    ' 
to  the  molar  theory  of  tbo  transoiissioo  of  si 
demonstrsted  by  eiperimont  tbe  effect  of  a  slowly 
Tibrating  iron  plate  in  cansing  electrical  curren* - 
His  apparatOB  eoniisted  of  a  murnet  within  a  bet 
opposite  to  the  pole  of  which  was  snspsDded  a  IL 
irtin  disc  ;  the  terminals  of  tbe  helii  were  conneol 
with  a  delicate  rr-fl>'eting  gntranomelBr,  throwi 
an  image  on  a  graduated  scale  ;  tha  elighteet  rib: 
tion  of  tbe  disc  produced  a  corresponding  deviati 
of  the  image  on  the  scale.  TbeproteiHiraliD  shon 
why  a  large  proportion  of  the  force  of  tha  sound 
telephones  was  lost  in  IrsDsmiasioD. 
The  PariB    Elxhlbitlon.— One   of  the    leodi 


tioo  of  M.  E.  Locroix.  Tbia  work 
a  cooiplele  reoord  of  tbe  progreni 
arts  up  to  the  present  date,  and 

■nd  yaiae  baie  been  assured  by  .    _   _. 

operation  of  a  large  namher  of  leudinu  antboritiF 
The  French  Ministers  of  Public  Works,  of  Con 


a  thorough  n( 


necessary  aesigtaDce  oa  the  part  of  the  Qorarn- 
mcnt.  eo  thnt  the  andcrtakiog  will  start  siider  tbe 
most  faTonrable  atupices. 


ANSWE&a  TO  CORRESFONDJBNIS. 


lianu.-J.    B. 
TTToro.-FBll 


lAppoIBotly 

(Yob  can  only  besoin*  laoh  by  being  regularly  artiiiied 
to  a  ei<U  engineer.)— J.  T.  N.  (Several  cheap  books 
bars  beea  odrertlied  on  the  nibjeiit  from  time  la  time, 
and  mnob  iDlarmatloB  girea  in  back  toIl)— GsirSi 
(Follow  yoBT  BMdieal  duld's  adrice.)— J.  Uoeaor.  (We 
(ban  tllBstntted  tbe  bast  knowB  flraanu  as  thay  hay* 
ooou  before  puUio  noUoa.  WaoertaiDlyhBnDDtiDOBi 
tor  a  daxriptlon  ol  all  tbe  anas  nsed  tu  tbe  serries^ 
while  so  many  Biore  Bsefol  and  ImportBat  matteiB 
dalu  oar  Hirdy-tand  efaoe.l— H.  Bobwsux  (Yob 
DBBDot  polish  wood  Stained  la  the  manner  yoB  desorlbe 
— yoor  oidy  retoam  b  to  raniisb  it.)— 1  Lubbbb. 
(Hot  at  sJl;  tbe  best  phonofrrapfaera  are  the  moifi 
legible  writsn.)— A  Dbipeb.  (All  are  aokaowladgid, 
and  we  hare  raoeired  notbiiw  from  yoa  lataly.)^ 
W.  H.  Dinn.  [We  an  glad  yoa  baie  tonad  laek 
pcooCi  of  the  'IdeelreBratloB  of  tha  Bboubb  HacBaBM. 
AsyoBsay  It  b  nothing  Ikew  to  bs^  bat  It  '^  ' 

tbelesi  giatidlnK.J- H.  O ""■- 

abitraot  sad  of  er  of  next. 

glren  In  our  ojlumiu  that  ia  Runsn  at  praaant  wtM 
regard  to  both  inbleotB.}- A  CoBSTurr  Sdmcbibb*. 
(Ordlaary  sUoklng  pUttar  Is  mods  by  apresiding  gan  oo 
tbin  Uoan  or  allk.  Wa  ouinot  ask  fUr  or  gire  raoiwa 
tor  "green  aalrea,"  Snch  (uiganit*  ara  eithar  usifai 
or  harmtnl  nnlsis  applied  under  proper  adrla*.)— 
a.  Y,  P.  (Bimply  InHrUng  your  letlw  wltboDt  Um 
BBBie  ol  tbe  diibauest  maker  woold  be  as»l«M.AM  to 

RTS  the  name  wonld  probably  sabiaM  aa  toan^oUoa 
r  libel.  Yon  bare  your  raaiedy  in  the  ODOBtJ  OOBIt 
IfyoafaBproTetbebetainBallsg*.)— H.W.J.  (T<« 
BBtDrtnnilsly.  OBC  lao  at  prsant  li  powsrlesa  to 
Interfere  in  nub  deplorable  oases,  antU  aotosl  orlau  b 
th*  rMult  of  the  tMriUa  prapaulty.  Kany  nolal 
reformers  and  good  men  hare  been  striving  to  eatabllsh 
hOBHi  for  the  inebrbtte.  aader  legblaUre  eontnl, 
when  bobltoal  drunkarda  might  be  placed.  Jurt  aa 
Insaiios  can  be  tent  at  prsaant  to  ttylams,  on  the 
taiUmony  of  nediool  ibsb  that  suah  a  step  la  aannaarr- 
TbarearB  inah  astMbUahmente  noder  prirati 


■^(Thanks  fifbS 
e  think  aU  has  bsaa 


F  rrisDd  might  try  to  pwanade . 

:tbem.J-TowiISBao  Pbtbib.   (Stmi 
,    L38,  FlealMUsat.)— BiiOEwai- 


tttT'&niia 


nport  Diti  be  oblsined  of  Spottiswa 

Sqmb's  printers.  Yon  W  better  get  t 
hrtmUU,  poblUhed  by  K.  W.  AUau.  11,  A  .  __  _ 
Uae.)-BoBiB(os  OacsOB.  (Yei.)-J.  K.  H.,  Hoiili. 
dale.  (Latltt-  nsit  week.  Daf^irtnuatsly  the  glaM 
illdea  bare  reaohsd  as  In  ftagaianls,)- PiroT,  (Yn.)— 
Nblsos.  ( Bimply  ultrio  aaid  1  prerlomly  promt  tbe 
metal  by  means  of  soap,  wax,  or  plaster,  wid  etoh  tbe 
dseirad  patUm  on  the  sisal  with  a  twedb  or  Use  pen.) 
-OBDBaic  Vital,  (lludia'ator  inastBlllteratnre,aud 
probably  the  leodiog  ai^entifle  works.  bBt  we  kBow  of 
no  sitnUiibm^nt  for  the  laaa  ot  tscluloil  books.) — 
fiiLr.TACQB  r.  ( BLmply  by  Isamlog  to  read  the  atgna* 
tares  at  the  beginning  at  tba  •tare,)— Stshbps.  (Bee 
artielea  on  ■■  Bailors  and  Boldarinv."  pp.  SSI  and  4M, 
Tul.  XX.,  Soi  310  and  5L1.  Bad  alw  indhM  to  srarr 
pidiUabMl  bonk  Tol.l-W.  a.  FsAHit,  (We  do  do( 
remember  Tweiilng  tbe  letter,)— HiItBB.  (la  yoBr 
letter  on  Ldod.  Injaotorseomplata— onslsBtP) 
fcBiouOuasBi,  B.T.  H.,  B.  J.— See  Indlosatohesk 


J.  P..  NOBI 


I,  A  Pole,  Tsriaopht.— Yonr  co 
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HOTICE  TO  SOBSCRIBERS. 


ssss 


TO  AMERICAN  i  BELGIAN  SUBSCRIBERS. 


^"?.!C'^'3 


CHARGES  FOR  ADVERTISING. 


r  ATHE-BED  CASTINGS,  all  SUef, 


PHILOSOPHICAL  &  ELECTRICAL 

Wlm.  Porooi  Pot*.  Cbbonis  H^idpl  Eng\nH.  Gh^^  Tils<»pbA, 
Umtrlii^  Kubliua,  and  Apiuuu. 

WaU  on  B^barr  WorKiDf .  wlUi  IlliwlAUd  DvorlptlT* 


2i  H.-P.  Horizontal  STEAM  ENGINE 

pci)l4^-n^aUn  of    >/.  O.'wilJ^I^'ln^uu'.  BvO^ 


"POK  SALE.— S' 


STEAM  ENGIHE  AND 


A     fflBST-CLASS    SMALT.   LATHE, 

'l\-  comiildUly  iBir-ict'nff,  Tilh1«wIn■«h«LdlTIAIldfcDnH' 
artil.  Bnlihvl.-aBr  Ik  iw  Hi  WILUAII  BOGKBi'.  KUtwaiUi 
C^KiTUbqn.  I>irl.«lrvBV  tlT»r*«4. 


LIVING    SPKCIMEN3     KOE    THE 
III~ftO'KIOPK.-U>NuCHII.UH    VOLTOI,    till    bwiUMI 

"°"eev."lord  s.  g.  osboene 


J^AIHE  FOR  SALE.— Bench   Latte. 


"POR   SALE,  SET    of  CASTINGS  tor 


EoUoway'B  pnrifjinjt,  coolios,  and  BtrenEtLsti' 
l»mli  lorpM,  «  Hi- bnln  clouiW-iU  OiHt  aii]  (naUi  Inm- 


TO  bf  DISPOSED  OF,  a  Bmail  t 


JO  h 


TELEPHONES,     Is.     3d.     Complete. 


TERMS  OF  SUBSCBIPTION.  J'HR  LAKE  DWELLINGS  of  SWIT- 

n..  XXI.,  xm.,  *"",  xuT.  ud  zzr.,  booBd  id  I  loi 


Uifsas 


'-TBHtt  *qiwri4  op  14  *ol.  X,  {««<01  Vula, 
n.ia.iH*.    Fert-CM  1(1.  ai^    (kHuIui 


^    DIOTIONAKY  of    CHEMISTRY, 

WtTTt.  r.BL,  uaatd   bjr  •nUiuiil  auuUaa  uil  rimsUixl 


THE    ECH 

Largest  Evening  CirculaU 
ill  the  World. 

ONE    HALFPENNY 

Sold  Everrwliere. 

rEE  ECHO  M  the  beet  roedii 
AdnrtkiBcr  Aitl(I«  Ut  Ma,  SitutlDna  \ 
ffMlad,  or  linJW  MinnoiwiiiinnU.  Tin  ttui 
oUowifor 

SFSCIAL  FSEFAID  ADVE^TISEK 

IDWaidhU.  I  LoHTtiaiu,  St  ed. 

AjidSCLparlnMitiOBloriuh  addltioul  Euht 

Ho  Ttud*  AmuoHniHata  of  mnj  JuiiltitLui 

Idnrtiiamenti  mut  b»  mit  to  the  i 
"■      id.W.0. 


THE  BUILDINQ  NET 


Oofti  iDititDls  at  British  Arcbltcda  .. 

Onr  Litkograplila  UlBitnUoni      

=-•-- lao(Art      

rtitinn. „    ._ 
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spoirrANEons  generation. 


nPHE  paper  byDr.Bastian  which  we  briefly 
-*-  noticed  on  p.  690,  Vol.  XXVI.,  and 
which  was  intended  as  a  reply  to  Prof.  Tyn- 
dall*8  papers  read  before  the  Royal  Society, 
has  |>TOdaced  a  rejoinder  from  the  famous 
physicist,  in  which,  for  the  first  time,  we 
DefieYe,  he  employs  the  argumentum  ad 
hominem.    It  is  well  known  to  those  con- 
Teraant  with  the  bearings  of  the  spontaneous 
generation  controversy  that,  if  toe  question 
vere  merely  one  of  opinion  and  not  of  fact, 
both  Prof.  Tyndall  and  Prof.  Huxley  would 
he  brilliant,  not  to  say  enthusiastic,  ex- 
ponents of    the  hypothesis  which  in  this 
eoontry  finds  an   ardent  advocate  in  Dr. 
Bistian ;  but  the  facts  are  against  the  theory 
they  have  formed — at  all  events,  as  regards 
the  beginnings  of  life  nowadays,  and  ac- 
cordingly we  find  them  honestly  separating 
tkeir     experimental    results    from    their 
necplative  inductions.    Towards  the  con- 
diuion  of  his  paper  in  this  month's  .^tfi«- 
Uadh  Century  Prof.  Tyndall  says  that  as 
to  any  suspicion  of  bias  or  prejudice  he  has 
<mly  to  remind  the  reader  that  few  persons 
It  the  present  day  have  more  distinctly 
tvowed  belidt  in  the  "  potency  of  matter, ' 
and  few  have  paid  more  dearly  for  that 
trowal  than  himself.    Indeed,    with    the 
views  he  holds,  he  has  taken  special  care 
thst  no  theoretic  leaning  should  taint  his 
lodgment  of  experimental  evidence,  while 
fait  only  desire  has  been  that  the  potency  of 
tmth  sboold  be  vindicated.    "  No  denier  of 
the  potency  of  matter  could  labour  more 
itrennously  than  I  have  done  to  demon- 
itrate  its  impotence  as  regards  spontancons 
veneration."    So  far  is  that  hypothesis  from 
Deing  the  logical  interpretation  of  known 
iict8»  as  Dr.  Bastian  asserts,  that  Prof. 
Tyndall  affirms    that  "  no  shred  of  trust- 
worthy  experimental  testimony  exists  to 
irore  that  life,  in  our  day,  has  ever  appeared 
independently  of  antecedent  life."    Some 
nembers  of  the  medical  profession  do  not 
leeept    Prof.    Tyndall's    ^rm    theory   of 
disease,  but  they  do  not  dispute  the  truth 
c£  the  experimental  eridence  he  has  brought 
to  bear  on  the   question  of  spontaneous 
generation.    Others  refuse  to  accept  either, 
aad»  nnable  themselves  to  explain  the  cause 
of  symotic  disease,  as  they  are  unable  to 
eoo^l  its  effects,    have    imported    some 
little  heat,  probably  engendered  by  pro- 
{enBonal  pique,  into  a  controversy  which, 
considering  the  human  interests  involved, 
diould  have  been  carried  on  as  calmly  and 
dispassionately  as  possible.    The  medical 
world,  in  fact,  is  divided  into  three  sects, 
aid  not  the  least  important  of  the  three 
have  loyally  accepted  the  truths  submitted 
to  them  by  Prof.  Tyndall,  and  done  good 
service  in  the  same  line  of  experimental 
diaeoTery.    It  is,  perhaps,  not  to  be  won- 
dered at  that  in  this    "  last   word  "  the 
writer  has  not  attempted  to  conceal    his 
eontempt  for  the  manner  in   which    his 
"respondent"    has   conducted    the    con- 
troversy, but  concludes  his  paper  with  the 
remark  tbat»  "  neither  honour  to  the  indi- 
vidual, nor  nsefolness  to  the  public,  is  likely 
to  aceroe  from  its  continuance,  and  life  is 
loo  serioiw  to  be  spent  in  hunting  down  in 
deteO  the  Protean  errors  of  Dr.  Bastian." 
BIOL  it »  a  matter  for  regret  that  when  the 
ofportuiity  ooeorred  for  settling  one  point 
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in  the  controversy,  it  was  lost  by  gross 
mismanagement  or  indifference,  and  through 
no  fault  of  Dr.  Bastian.  He  at  least  has 
shown  himself  ready  to  demonstrate  the 
truth  of  his  crucial  experiment,  and  it  is 
really  a  matter  of  some  scientific  interest 
to  discover  how  experimentera  like  Pasteur 
and  Tyndall  on  one  side,  and  Dr.  Bastian 
on  the  other,  should  have  obtained  con- 
tradictory results  under  what  are  said  to 
have  been  exactly  similar  conditions.  The 
experiment  consists  in  boiling  urine  in 
tubes  and  neutralising  it  with  caustic 
potash.  According  to  Dr.  Bastian,  the 
tubes  have -invariably  swarmed  with  orga- 
nisms a  few  days  after  preparation,  and  in 
spite  of  every  precaution  tending  to  the 
exclusion  of  atmospheric  germs.  Prof. 
Tyndall  has  repeated  the  experiment,  and 
obtained  results  which  differ  entirely  from 
those  invariably  following  the  same  scries 
of  operations  when  performed  by  Dr.  Bas- 
tian. In  some  cases  a  few  of  the  tubes  have 
become  turbid,  while  in  others  all  have 
remained  perfectly  clear  and  unchanged. 
Dr.  Bastian  retorts  that  too  much  or  not 
sufficient  caustic  potash  has  been  added,  so 
that  this  crucial  experiment,  which  he 
regards  as  definitively  settling  the  question 
in  favour  of  abiogenesis,  is  reduced  to  a 
controversy  upon  mere  matters  of  detaiL 
It  was  to  arrive  at  some  definite  conclusion 
as  to  the  cause  of  the  different  results 
obtained  by  M.  Pasteur  that  Dr.  Bastian 
went  to  Paris,  and  it  is  a  matter  for  regret 
that  the  experiments  were  not  performed  in 
presence  of  the  members  of  the  committee 
appointed  to  decide  the  question.  Regarding 
the  urine  test,  from  the  point  of  view  of  the 
unequivocal  results  invariably  obtained  by 
Dr.  Tyndall  in  his  closed  chambers,  we 
cannot  avoid  the  suspicion  that  through 
some  not  altogether  obrious  defect  in  his 
arrangements  the  experiments  of  Dr.  Bas- 
tian are  practically  worthless ;  for  Prof. 
Tyndall  expresses  a  confident  opinion  that 
by  a  little  practice  the  sterilisation  of  urine 
by  five  minutes*  boiling  might  be  rendered 
certain  in  every  case.  With  the  single 
exception  of  this  urine  test  the  whole  of 
the  experimental  evidence  is  dead  against 
the  hypothesis  of  Dr.  Bastian,  who,  to  use 
the  words  of  Dr.  Roberts,  appears  to  be 
blind  to  the  overwhelming  cogency  of  the 
case  against  him.  His  failure  to  answer  the 
very  pertinent  inquiry  of  Dr.  Tyndall  may 
be  regarded  as  a  tacit  acknowledgment  of 
his  inability  to  support  his  hypothesis  by 
experimental  eridence ;  and  his  suggestion 
that  particles  of  organic  debris  falling  into 
putrefiable  solutions  may  give  rise  to 
chemical  changes  resulting  in  the  develop- 
ment of  liring  matter  de  novo  cannot  be 
regarded  as  probable  or  even  scientific.  If 
Dr.  Bastian  can  destroy  all  germs  in  the 
air  to  which  his  solutions  are  exposed,  and 
then  show  that  organisms  appear  in  his 
tubes  through  the  falling  in  of  the  dead 
partkiles  of  matter,  his  hypothesis  would 
not  appear  so  visionary  as  it  does  in  the 
absence  of  that  proof ;  but  although  he 
may  consider  it  a  "  more  logical "  inter- 
pretation of  the  facts  to  assume  that  dead 
particles  have  set  up  such  aii  action  as  to 
spontaneously  generate  bacteria,  there  are 
others  who  will  regard  it  as  more  logical 
to  assume  that  the  organisms  were  evolved 
in  the  usual  manner  from  their  **  germs," 
whatever  we  may  understand  by  the  term. 
Dr.  Tyndall's  unanswered  question  is  not 
to  be  avoided  by  introducing  a  side  issue. 
It  is  very  definite.  "  Why."  he  asks,  "  when 
your  sterilised  organic  infusion  is  exposed 
to  optically  pure  air,  should  this  generation 
of  life  de  novo  utterly  cease  ?  Why  should 
I  be  able  to  preserve  my  turnip- juice  side 
by  side  with  your  saline  solution  for  three 
hundred  and  sixty- five  days  of  the  year  in 
free  connection  with  the  general  atmosphere, 
on  the  sole  condition  that  the  portion  of 
that  atmosphere  in  contact  with  the  juice 


shall  be  visibly  free  from  floating  dur^ 
while  three  days'  exposure  to  that  dust  fiUs 
it  with  bacteria."  It  is  no  answer  to  sueb 
a  question  to  speak  of  the  ultra- microscopic 
size  of  the  supposed  germs,  and  to  speculate 
whether  they  are  germs  or  finished  orga- 
nisms.  We  have  no  right  to  assume  that 
the  bacteria  which  swarm  in  unprotected 
putrefiable  solutions  are  generated  de  bov# 
by  the  filing  in  of  particles  ol  dead 
matter,  but  we  have  a  right  to  conclude 
that  they  are  produced  from  their  germs. 
If  in  a  sealed  chamber  a  number  of  twbes 
containing  putrefiable  matter  have  been 
kept  perfectly  sweet  and  clear  for  six 
months,  though  freely  exposed  to  optically 
pure  air,  and  if,  after  opening  the  chamber 
and  loading  its  atmospoere  with  the  dnst 
shaken  from  a  wisp  of  hay,  we  find  withia 
forty-eight  hours  that  all  the  infusions 
have  a  surface  scum  consisting  of  count- 
less multitudes  of  the  hay  Bacillns,  what 
conclusion  can  we  arrive  at  but  thai, 
the  bacteria  present  have  been  produced 
from  their  germs  mixed  with  the  dust  frost 
the  hay  P  The  experiment  made  by  I>c 
T^dail  last  autumn,  when  he  took  witk 
him  to  the  Alps  a  number  of  sealed  tabes 
containing  various  organic  infusions,  may 
rightly  be  regarded  as  conclusive  evidence 
upon  the  point.  These  tubes  were  sealed 
after  the  air  had  been  expelled  by  the  steam, 
and  there  was  conseouently  a  partial  vaeaaflt 
into  which  air  would  rush  when  the  loo^ 
neck  was  siiipx>ed  off.  Into  some  of  these 
tubes  the  pure  air  of  the  Alps  was  admitted 
by  snipping  off  the  extremity  of  the  neck  m 
a  situation  where  the  atmosphere  might 
reasonably  be  expected  to  be  free  mm. 
germs,  wnile  others  were  opened  in  aa 
exactly  similar  manner  in  the  dust-laden 
air  of  a  hay-loft.  The  results  were  pre- 
cisely what  prerious  experiments  had  led 
Prof.  TVndall  to  anticipate.  The  contents 
of  the  musks  or  tubes  opened  in  the  prae- 
tically  pure  mountain  air,  which  is  doubt- 
less not  altogether  free  from  duet,  remained 
perfectly  clear  and  sweet,  while  the  in- 
fusions contained  in  the  tubes  to  which  the 
air  of  the  hay-loft  was  admitted  speedl^ 
swarmed  with  organisms.  Whence  came 
they  ?  The  only  reasonable  answer  is  from 
something  contained  in  the  dust  of  the 
hay-loft,  wbich,  judging  by  analogy,  mnit 
have  been  germs. 

Dr.  Bastian  asserts  that  the  alleged 
behariour  of  the  inrisible  particles  (germ^ 
with  regard  to  heat  is  altogether  opposed 
to  that  of  all  known  risible  germs,  and 
referring  to  Dr.  Tyndall's  theory  of  the 
capability  of  germs  to  resist  a  boiling  tenft- 
pcrature  for  many  hours,  he  asked  what 
present  warrant  there  is  for  supposing  that 
a  naked  or  almost  naked  speck  of  proto- 

Elasm  can  withstand  four,  six,  or  oven  eight 
ours'  boiling,  and  he  answered  his  own 
question  by  the  rather  dogmatic  utterance, 
"None."  Prof.  Tyndall  replies  that  as 
regards  "  naked  specks  of  protoplasm  "  he 
makes  no  assertion,  but  he  does  affirm,  not 
as  a"  supposition,"  an  "  aesumption,"  a 
"probable  guess,"  nor  as  a  "wild  hypo- 
thesis," but  as  a  matter  of  the  most  un- 
doubted fact,  that  the  spores  of  the  hvcf 
Bacillus,  when  thoroughly  desiccated  by 
age,  have  in  special  cases  withstood  the 
ordeal  mentioned.  And  yet  these  obdurate 
germs  can  be  destroyed  by  five  minatc^ 
boiling,  if  the  heat  is  applied  at  intervals. 
The  finished  bacterium  is  killed  by  a  tem- 
perature considerably  below  that  of  boilisi; 
water,  whereas  the  germs  contained  in  tlc« 
same  liquid  will  remain  uninjured.  But  if 
the  infusion  is  frequently  boiled  at  short 
intervals  it  is  perfectly  sterilised,  because 
all  the  germs  have  then  been  subjected  te 
a  destructive  heat,  at  a  stage  m  their 
existence  when  they  became  sensitive  to  its 
effects.  Why  Dr.  Bastian  assumes  that 
germs  of  bacteria  are  "  naked  specks  of 
protoplasm  "  he  does  not  say,  but  he  con- 
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cedes  that  there  maj  be  a  "  thin  covcrinc:/' 
and  this,  as  Prof.  iSrndall  points  out,  may 
exercise  a  powerful  protectiye    influence. 
The  seeds  of  some  plants  do  not  lose  their 
terminating  power,  after  even  four  hours' 
boiling — e.q,,  the  seeds  of    the    Medicago 
(Lucem)  oi  Brazil,  the  toughness  of  which 
astonished  Pouchet;   but,  as  a  rule,  thej 
are  devitalised  bj  a  few  minutes'  immersion 
in  boiling  water.     Prof.  Tyndall   experi- 
mented with  peas,  beans,  cress,  and  mustard, 
tying  the  seeds  up  in  small  calico  bags. 
Thirty   seconds'    exposure  to    the  boiling 
temperature    destroyed    the    germinating 
power  of  the  peas  and  beans,  a  few  of  the 
cress    seed    sprouted    when   subsequently 
planted,  but  a  very  large  proportion  of  the 
mustard    seed    retained   its    germinating 
power.    The  explanation  is  that  the  water 
did  not  reach  the  seeds  in  the  interior  of  the 
bag,  for  when  the  mustard  seed  was  sub- 
sequently boiled  without  the  calico  bag  it 
was  completely  deyitalised.     It  is  mamly 
for  this  reason  that  it  is  so  difficult  to 
sterilise  tumip^cheese  infusions,  the  germs 
being  protected  by  the  fluid  in  which  they 
are  imbedded.    In  a  similar  way  a  pea  care- 
fully   coated    with    indiarubber    and   im- 
mersed in  boiling  water,  will  be  unaffected 
while  an  unprotected  pea  is  beine  reduced 
to   pulp;   and  it  is  not  improbable   that 
germs,  so  far  from  being  "  naked  specks  of 
protoplasm,"  may  be  so  clothed  as  to  resist 
lor  a  long  time  the  imbibition  of  moisture, 
which  is  necessary  to  produce  the  swelling 
and  softening  that  precede  their  destruc- 
tion.   But,  wbatever  ma^  be  the  cause,  the 
spores  of  Bacillus  subtilis  are  undoubtedly 
capable  of  resisting,  under  some  circum- 
stances, exposure  for  hours  to  the  heat  of 
boiling  water.      In  concluding    his    *'last 
word,"  Prof.  IVndall  says  that  the  present 
condition    of  the  spontaneous  generation 
hypothesis  is  such  that  no  medical  man  seek- 
ing to  realise  and  remove  the  causes  of  epi- 
demic disease,  need  have  his  mind  troubled 
by  a  doubt  as  to  the  derivation  of  those 
organisms   to    which  modem  physiology, 
with    ever    increasing    emphasis,    assigns 
functions  so  momentous.    Clearly  assured 
that  they  are  not  spontaneously  generated, 
his  efforts  will  be  directed  to  tne  discovery 


been   often    measured.       Going    a    little    tones  was  examined;    then   the   time  in 


further,  the  person  may  be  required  to  re- 
act only  after  some  property  of  the  stimulus 
is  ascertained.  Thus,  two  stimuli,  a  and  6, 
may  be  applied  interchangeably ;  and  the 
person  is  required  to  make  a  signal,  e,  when 
ne  knows  a  is  applied,  but  a  signal,  d,  when 
he  knows  h  is  applied.  Here  the  time  be- 
tween stimulation  and  reaction  becomes 
longer;  and  M.  Bonders  considered  the  in- 
crease as  representing  the  quantity  he 
sought  to  measure. 
The    present    experimenters  considered 


which  one  distinguishes  whether  a  sound 
sensation  is  a  tone  or  a  noise ;  and,  lastly, 
the  time  required  to  perceive  from  which 
direction  a  sound  comes  (on  the  two  sides 
of  the  head).  The  recognition  of  the  sim- 
ple tones  took, in  A.,  0019  to 0034  sec. ;  in 
K.,  0049  to  0*053  sec.  Higher  tones  were 
more  quickly  distinguished  than  lov^er.  The 
distinguishing  of  a  tone  from  a  noise  took, 
in  A.,  0023  sec. ;  in  K.,  0046  sec. ;  tone 
and  noise  were  with  equal  rapidity  perceived 
as  such.    The  localisation  of  a  noise  took. 


this  too  complicated.  After  you  have  j  under  the  most  favourable  circumstances, 
ascertained  the  stimulus  was  a,  you  have  to  |  in  A.,  0'015  sec. ;  in  K.,  0'032  sec. ;  but  with 
remember  that  to  a  the  reaction,  c,  belongs ;  ""'"     '     ■.•••-•       .i      ^»  •__ 

also  of  the  two  reactions,  c  and  d,  for  either 
of  which  you  are  prepared  to  choose  the 
right  one.  Thus,  in  the  prolongation,  there 
is  probably  an  appreciable  portion  which 
should  not  be  reckoned  in  the  time  of  in- 
vestigation of  the  sensation.  The  experi- 
menters, therefore,  in  all  cases  used  only 
one  reaction ;  and  the  stimuli  being  inter- 
changeable, the  person  was  required  to  re- 
act only  when  one  was  given. 

The  experiments  were,  then,  of  the  two 
classes  of  simple  experiments  (in  which  a 
single  stimulus  was  applied  at  intervals, 
and  the  person  answered  it  immediately 
with  always  the  same  reaction),  and  ex- 
periments with  distinction  (where  one 
stimulus,  a,  was  irregularly  exchanged  with 
another,  h ;  and  the  person  was  required  to 
react  only  to  a).  Pirst,  a  series  of  simple 
experiments  were  made ;  then  a  series  of  the 
second  class,  then  a  series  of  simple  ones 
again  (to  eliminate  disturbing  influences 
from  inconstant  action  of  the  mental 
mechanism).     The  average  of  the  first  and 


more  difficult  distinction,  the  time  rose  in 
A.'s  case  to  0053  sec,  and  in  K.'s  to  0*077 
sec. 

Optical  experiments  formed  a  third 
series.  An  electric  spark  was  used  as  lij^ht 
stimulus,  and  the  person  had  to  distinguish, 
in  one  case  its  direction,  in  another  its 
colour  (it  appeared  through  blue  or  red 

flass),  and  in  a  third  its  distance.  The 
istinguishing  time  in  the  simplest  case  of 
localisation  of  direction  was,  m  A.,  0*011 
sec,  in  K.  0017  sec.  That  for  the  two 
colours  was,  in  A.,  0*012  sec,  a.nd  in  K. 
0'034  sec.  That  in  the  simplest  case  of 
localisation  of  distance  was,  in  A.,  <H)22 
sec,  in  K.  0*030  sec. 

In  discussing  these  results  the  authors 
point  out  that  all  the  distinguishing  timet 
were  shorter  in  the  case  of  A.  than  that  of 
K.,  and  that  the  individual  distinguishiiijg 
times  are  different  from  each  other.  Their 
relation  in  the  two  observers  was  pretty 
much  the  same;  the  quickest  distinction 
was  that  in  optical  localisation  of  direction, 
the    slowest  that  in  localisation  of  sound 


the  second.  The  difference  is  termed  the 
"  distinguishing  time "  fUnterscheidungH' 
zeit),  i.e.y  for  distinguishing  a  from  6.  It  is 
defined  as  the  time  elapsmg  between  the 
first  commencement  of  the  sensation,  a,  to 
the  moment  when  it  is  perceived  that  it  is 
a  (in  opposition  to  h). 

We  do  not  stop  to  describe  the  technical 

arrangements  of    the  experiments.      The 

first  series  of  experiments  were  with  the 

sense  of  touch.      Two  places  of  the  skin 

and  the  destruction  of  the  germinal  matter   were  stimulated  with  two  pretty  strong  in- 1 


third  series  was  subtracted  from  that  of    (with  the  smallest  angle  of  divergence),  and 


recognition  of  weak  stimuli  of  touch. 

Like  other  observers  who  have  measured 
reaction  times,  MM.  Kries  and  Auerbach 
found  it  longer  for  optical  stimuli  than  for 
acoustic  or  tactile.  It  is  notable  that  while 
the  distinguishing  time  of  A.  was  shorter 
for  all  stimuli  than  that  of  K.,  the  reaction 
time  of  K.  was  shorter  for  acoustic  and 
touch  stimuli,  while,  with  optical  stimuli, 
A.  reacted  more  quickly  than  K. 


from  which  they  spring.  Por  the  sake  of 
the  public  »and  the  medical  world,  Prof. 
Tyndall  has  spared  no  pains  to  render  his 
demonstrations  so  clear  that  no  amount  of 
verbal  "  effluence  "  will  be  able  to  obscure 
them.  ''  This  accomplished,  the  controversy 
comes  to  a  natural  end."  According  to  Dr. 
Bastian  himself  the  question  "  lies  at  the 
root  of  the  most  fatal  class  of  diseases  to 
which  the  human  race  is  liable,"  and  it 
remains  to  be  seen  whether  he  will  loyally 
accept  the  teachings'  of  experimental 
or  demonstrate  their  incorrect- 
more   conclusive  experiments   of 


science, 
ness  by 
his  own. 


DURATION  OF  SIMPLE   FS7CHICAL 

PBOC£SSES. 

^HE  time  taken  by  operations  of  the 
•^  human  mind  has  become  an  attractive 
subject  of  experiment  in  these  days,  and, 
through  increasing  delicacy  of  apparatus, 
it  is  even  being  more  exactly  measured.  A 
series  of  experiments  recently  made  in 
Prof.  Helmholtz's  laboratory,  by  MM.  Kries 
and  Auerbach,  furnish  some  interesting  re- 
sults, of  which  we  propose  to  give  a  short 
account. 

The  method  adopted  was  in  general 
similar  to  that  of  M.  Bonders,  but  the 
psychical  process  measured  was  simpler, 
when  one  experiences  a  sensation  (from  a 
stimulus  being  applied),  and  is  required  to 
give  a  signal  immediately  on  doing  so,  a 
certain  time  elapses  between  the  moment 
at  which  stimulation  takes  place,  and  the 
reaction;    and  this    ''reaction-time"  has 


duction  shocks  interchangeably,  and  the 
person  had  to  react  when  one  of  the  two 
was  stimulated  (but  he  made  no  reaction  to 
the  stimulation  of  the  other).  The  distin- 
guishing time  was  found  to  be,  for  A. 
(Auerbach),  0021  sec. ;  for  K.  (Kries),  0*036 
sec.  The  position  of  the  two  parts  of  the 
skin  had  no  appreciable  infiuence.  When 
three  places  were  stimulated,  instead  of 
two,  disturbances  occurred  ;  but  after  ade- 
quate practice  was  had  it  did  not  take 
longer  to  distinguish  one  place  from  two 
others  than  from  one. 

The  time  of  distinguishing  intensity  of 
touch  sensations  was  examined,  strong  and 
weak  induction  shocks  being  given  to  the 
same  part  of  the  skin  interchangeably.    In 


THE  ORGAN:  A  COMPREHSKSrVS 
TREATISE  ON  ITS  MANUFACTURB, 
PROCtJRAL,  AND  LODGMENT* 

Bt  John  Watson  Wabman, 

AnodaU  oftk*  CoUege  of  OrganUtt,  London, 

PART    I. -GENERAL    TREATMENT    IH 
MANUFACTURE. 

k.  TF  it  be  thought  that  I  am  speaking  too 
-L  severely,  let  it  be  borne  in  mind  that  des- 
perate diseases  require  desperate  remedies ;  ths 
notion  that  the  player  as  arich  is  able  authoritap 
tively  to  direct  and  pass  judgment  upon  ihiB 
actual  structure  of  the  instrument  on  which  hm 
performs  is  as  widely  spread  and  as  deeply 
rooted  as  it  is  radically  false  and  mischievooa  ; 
and  while  those  who  hold  the  purse.«trings 


one  of  the  series  of  these  experiments  the    ?H?T^  ^  "^^^^^  ^""t^i^  ^""V^i?  on  in  tin. 
^^.,  ^«   i.«j   A  i.        1     V  Vl^.  ;  belief,  organ-builders,  not  below  the  average  in 


person  had  to  react  only  to  the  strong  -  intelligence,  will  inevitably  see  it  more  to  th«r 
stimuh  m  the  other  oiily  to  the  weak.  It '  advantoge  to  parade  (and  in  some  cases  to  pay 
appeared  that  the  distmguishmg  times  |  for)  patronage  than  to  express  their  real 
werealwayslessfor  the  strong  stimuli  than  opinions  as  to  the  critical  knowledge  evinced 
for  the  weak ;  one  perceives  sooner  that  the  by  it.  The  whole  subject  of  the  various  writen 
strong  stimulus  is  strong  than  that  the  on  the  Organ  will  be  fully  gone  into  in  a  f  utors 
weak  one  is  weak.  Expressed  in  numbers,  '  Part,  should  circumstances  permit  (see  also 
the  time  of  recognition  by  A.  of  the  strong    Pbefaoe.) 

stimulus  was  00*22  sec,  of  the  weak  0053  ;  1,  We  now  return  to  the  consideration  of  the 
sec. ;  ill  K.'s  case  the  numbers  were  0*061  '  actual  structure  of  the  Bellows.  The  choice  of 
and  0*105  respectively.  Comparing  these  the  particular  species  has  already  been  suffi* 
values  with  the  previous,  it  is  found,  as  a  '  ciently  gone  into  (4  f.,  and  on), 
principal  result  of  the  touch  experiments,  m.  Various  Points  CoNsiDBBED.—fif^ape  on 
that  the  "judgment  as  to  the  intensity  of  a  Plan.— The  actual  plan-form  of  the  Bellows  !• 
touch-stimulus  takes  place  more  uncer-  not  in  itself  a  matter  of  very  great  moment— 
tainly,  and  requires  a  longer  time,  than  the    that  is  to  say.  Bellows  may  be  square,  or  oblong. 


locahsation  of  the  same." 

The  next  -series  of  experiments  were  of 
an  acoDstio  nature.  In  one  case  the  dietin- 
goishing  time  for  high  and  low  simp^ 


or  pear-shaped  (as  smiths'  bellows),  and  woric 
perfectly  well  in  any  case;  but,  as  will  be 
directly^   the   particular   form   adopted 

•  AUrlgkto 
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affecta  the  amount  of  material  used,  and  there- 
fore some  plan  shapes  most  be  more  economical 
than  others ;  but  before  touching  on  this  it  is 
necenaty  to  bear  dearly  in  mind  that  the  plan- 
form  of  the  Bellows,  because  it  is  so  accommo- 
dating, is  above  all  things  liable  to  be  controlled 
hj  certain  other  considerations  which  are  gone 
into  further  on;  see«  therefore*  at  this  point 
thoee  Taiious  matters,  particularly  Feeder. 

n.  Supposing  none  of  the.5e  controlling 
reasons  to  be  in  farce,  the  choice  of  the  plan 
shape  of  the  Bellows  resolves  itself  into  two — 
the  economy  of  material  and  the  rigidity  of  the 
Feeder. 

a  The  economy  can,  of  course,  extend  only 
to  the  Bibs  and  their  Leathering,  for  the  amount 
of  square  area  of  the  varioua  Boards  remains 
the  Kime,  whatever  the  plan  adopted.  It  is 
baldly  necessary  to  point  out  that  economy,  as 
aforesaid,  will  be  obtained  by  the  adoption  of 
the  square  form.  Thus  a  square  bellows,  con- 
taining  16  square  feet,  will  have  IG  lineal  feet 
of  ribbing,  but  supposing  it  2ft.  x  8ft.,  the 
amount  of  the  ribbing  will  be  increased  to  20ft. 
lineal.  The  same  thing,  of  course,  holds  good 
with  the  Feeder;  supposing,  therefore,  that 
there  be  but  one  of  these,  the  perfect  square 
wiU  always  be  the  most  ei*onomical  as  regards 
materiaJ  of  Bibbing  and  Leathering.  But  there 
remains  the  question  of  Feeder  rigidity,  and 
tliiB  IB  faTonred  by  a  rather  long  Feeder,  for  if 
tlie  Board  be  wide  in  the  direction  across  Lug. 
it  it  obTions  that  a  stouter  brace  will  be  re- 
quired under  Board  to  prevent  latter  bending 
vider  the  force  of  the  stroke,  and  this  addi- 
tional Tertioal  substance  will,  of  course,  involve 
additicnial  vertical  room.  It  is  true  a  Bridge- 
Im^  (tt€  in  Detailed)  may  be  used,  but  this 
involTea  additional  expense.  Also  it  must  be 
remembered  that  a  narrow  Feeder  involves  loss 
in  material  just  as  with  Receiver,  only  that  in 
latter  there  being  two  sets  or  Folds,  while  in 
the  foRner  generally  only  one,  balance  remains 
IB  lavoor  of  Beceiver  being  kept  square  rather 
than  Feeder. 

p.  Design  Plan  of  Bellows,  therefore,  accord- 
ing to  circumstances  and  number  of  Feeders. 
A  very  email  single-feeder  Bellows  may  freely 
be  aqoare^if  preferred,  unless  of  very  heavy  pres- 
iuxe,  for  Feeder  is  sure  to  be  rigid  enough 
with  moderate  bracing;  where  g(Md  vertical 
height  exists,  have  perfectly  square  by  pre- 
ference. With  two  Feeders  the  plan  may  by 
preference  be  nearly  square— say  ratio  of  4  to 
5— then  Feeders  will  do  with  a  comparatively 
small  Brace  at  Lug  ;  the  brace  long-wise  of 
Feeder  can  always  easily  be  any  desired  width 
at  its  middU  wiUiout  increasing  vertical  space 
leqnired*  at  Hune  time  palpable  economy  in  the 
Smiver  ribbing  and  leathering  will  be  effected. 
It  will,  of  eonne,  be  understood  that  the  Lugs, 
and  eoneeqoently  hinges,  are  here  at  broader 
side  of  BellowB.  When  Bellows  has  three 
Feeden  it  cannot  easily  well  be  square,  for  they 
woold  be  redoeed  to  too  great  narrowness,  and 
tiUs  is  one  reason  why  more  than  two  Feeders 
to  one  Receiver  are  disoouraged;  if  Beceiver 
is  eompelled  on  other  account  to  be  longish,  this 
diieouragement  ceases,  and  when  the  Bellows 
are  reanued  to  be  very  long  in  proportion  to 
hieedtn  three  Feeders  will  be  well,  otherwise 
thej  mi^ht  be  wider  Lug-way  than  from  Lug- 
edge  to  hinge,  which  is,  as  just  mentioned, 
had  as  a  rule.  Generally  speaking  three  Feeders 
will  be  required  only  with  Windh  or  Machine 
hbvin^  and  not  always  then  (see  G,  d.  and  e.). 

q.  It  will*  of  course,  be  understood  that  this 
ffltHV^r  of  particular  area,  form 'is  subs<u:Tient 
ta  other  considerations,  as  aforesaid ;  thus,  for 
iMbmce.  to  give  the  entire  organ  a  square  form 
«n  plan*  aolSy  for  the  purpose  of  obtaining  a 
Bellows,  would  be  quite  absurd,  unless 
were  no  other  more  important  oonsidera- 

1  (see  SOUKDBOABDS). 

X,  RetaHve  area  of  Feeder  and  Beceiver. — ^It 

win  be  obvious  that  the  Beceiver  should  be 

than  any  single  Feeder  supplying  it,  for, 

>,  the  ascent  and  descent  of  the  Be- 

become  too  rapid,  and  therefore  liable  to 

;  thii  is  one  great  object  in  having 

than' one  Feeder :  and  practically  it  is 

that^  if  the  united  areas  of  the  Feeders 

1  that  of  the  Beceiver,  the  wind, 

vilk  oidiaarily  good  blowing,  will  be  amply 

iMkyenoagfa  for  all  practical  purposes.    In 

mmarpam  it  will  often  happen  that  the 


Feeder  area  will  exceed  this  ratio,  and  this 
even  sometimes  with  single  Feeder ;  of  course 
this  should  be  avoided  if  possible,  and  with  this 
view  the  author,  as  will  be  seen,  has  recom- 
mended two  Feeders  in  even  the  very  smallest 
Bellows.     (See  also   with  Conjoined  Receivers, 

B.  iZisc—It  has  already  been  demonstrated 
that  additional  rise  in  Beceiver  does  not  mean 
additional  supply ;  Gin.  ascent  will  be  quite  suffi- 
cient in  most  cases,  but  where  the  height  is 
good,  0  may  be  preferred,  only  remember  this 
will  add  1 1  in.  to  the  width  of  each  Beceiver  Rib 
(see  o,  j.).  When  Winch  Blower  is  used  the  9in. 
may  be  considered  dcsiralile  (see  20, 1.,  No.  3). 
Higher  than  Oin.  is  never  recommended  by 
author,  except  with  Micbino-blowing,  and 
then  only  when  there  is  fear  of  a  sudden  very 
large  d«>mand  ranning  the  wind  out  before  the 
engine  has  time  to  resume  itn  full  speed,  as  in 
tlio  Otto  Intermittent  (see  17,  a.;  also  with 
Coi\ joined  Receivers), 

t.  Trunk  entry.  When  Band  form  of  Bollows 
is  used,  Trunk  can,  as  already  said  (4,  e.), 
easily  bo  attached  or  "  led  out "  at  any 
desire  J  point.  When  Well  kind  is  used  the 
front  of  the  Trunk  will  be  determined  by  that 
of  Well ;  an«l,  as  room  laterally  will  here  not  (as 
a  rule)  be  scarce,  there  is  no  necessity  for  laying 
down  any  precise  rules.  With  Fan-bellows 
more  care  mu^t  be  used,  simply  because  the 
provision  for  Trunk  will  of  course  decrease 
area  of  Feeder,  and  it  has  already  been  seen 
(5,  r.)  that  such  decrease  is  unadvieable.  Ic  is 
obvious,  therefore,  that  whenever  Pan-bellows 
be  not  perfectly  square  the  Trunk  should,  if 
possible,  l>e  at  narrower  side ;  thus  the  reduc- 
tion of  Beceiver  area  will  be  less,  for  while  its 
set  in  to  accommodate  Trunk  will  obviously  ]>e 
no  greater,  the  length  of  the  space  thus 
secured  will  be  less — thus  less  amount  of  waste 
room  at  side  of  Trunk.  It  may  also  be  laid 
down  that  Beceiver  may  desirably  extend  over 
free  or  Lug  side  of  Feeder,  so  tliat  the  most 
effective  part  of  latter  throws  directly  up  into 
Receiver.  This  is  favourable  to  what  has  just 
been  said,  as  Feeder-hinge  better  at  narrower 
side  as  rule.  See  also  with  Conjoined  Re- 
ceivers (G,  z.) 

tl.  Folds  and  Compensation.  Two  Folds  will  be 
best  in  ordinary  cases — that  is.  two  pairs  of 
Ribs ;  one  pair  or  Fold  will  in  all  cases  be  in- 
verted, not  only  to  prevent  the  inward  pro- 
trusion increasing  the  wind  density  as  the 
Receiver  debcends ;  but  to  neutralise  the  effect 
of  the  wind  itself  tending  to  keep  open  the 
Receiver  more  when  the  latter  is  f  i^l. 

V.  Of  course,  Regulators  must  be  used  to 
maintain  the  folds  always  equi-distant. 

W.  The  most  convenient  Fold  to  invert  will 
in  manufacture  be  found  to  bo  the  one  next 
the  Top-board  (in  an  Exhaust  Bellows  this 
"  Top"  will  naturally  become  the  lowest  Board. 
See  also  with  Conjoined  Beoeivers  (6,  z.) 

X.  The  Feeder  ribs  may  also  be  inverted,  if 
desired,  in  all  cases  (see  also  17,  g.). 

y.  Waste  Valve. — This  may  be  divided  into 
two  species — viz.,  the  Esisrterand  the  Interior. 
The  former  discharges  the  superfluous  wind 
clear  out  of  the  b^ows.  The  latter  act  by 
retaining  open  a  Valve  or  Valves,  admitting  of 
communication  between  the  Feeders  and  Re- 
ceiver ;  thus,  as  one  Feeder  rises,  the  wind 
furnished  by  it  escapes  through  the  Receiver 
into  the  other  Feeder  which  is  descending  at 
the  same  moment.  It  is  hardly  necessary  to 
observe  that  in  this  case  not  only  must  there 
be  at  least  two  Feeders,  but  the  space  afforded 
or  created  during  the  descent  of  one  must  be 
equal  to  that — that  is  to  say  equal  to  the  feed — 
supplied  by  the  other;  and  for  this  purpose 
both  or  all  Feeders  ought  to  be  alike  in  size 
and  drop ;  and  if  three  be  used  they  must  be 
driven  by  a  shaft  with  an  equi-distant  three- 
throw,  so  that  when  two  Feeders  are  rising 
together — as  they  constantly  will  be  in  such 
case — their  motion  will  be  but  slow,  while  the 
descending  Feeder  is  moving  with  double 
rapidity. 

Z.  The  Exterior  Waste-valve  may  itself  be 
divided  into  two  kinds — (Ist)  when  it  is  placed 
on  the  Upper.board  ;  (2nd)  when  on  the 
Middle-board — between  two  of  the  Feeders^ 
unless  latter  detached. 


The  Exterior  Valve  on  Receiver  has  every 
advantage  except  that  of  quietness  and  pro- 
tection from  droppings;  as  regards  former  a 
good  Blowist  never  quite  fills  the  Bellows,  so 
this  can  go  for  but  very  little.  With  reference 
to  latter  it  must  be  remembered  that  a  valve 
may  as  easily  foul  from  something  being  hlown 
into  it  by  the  Feed  as  from  droppings ;  and  as 
the  top  of  the  Bellows  is  generally  shielded  by 
the  other  works,  and  access  to  valve — at  all 
events  with  a  rod — is  generally  insured,  this 
objection  also  is  of  little  moment.  Bear  in 
mind  that  the  blowing-off  often  assists  in  the 
ventilation,  and  also  tells  the  Organist  when 
the  Blowist  is  over-pumping.  On  the  whole, 
therefore,  this  is  dccidudly  the  best  form  of 
waste- valve. 

The  Exterior  Valve  under  Middle^hoard  has 
only  the  advantage  of  protection  from  drop- 
pings ;  the  slight  value  of  this  will  be  seen  by 
preceding.  On  the  other  hand  it  has  the  very 
weighty  objections  of  non-accessibility,  and  of 
decreasing  the  area  of  the  Feeders.  It  should 
most  certainly,  therefore,  as  a  rule  be  avoided. 

[G,  a.]  The  Interior  Valve  has  the  advantage 
of  quietness  and  safety  from  droppings,  but  in 
every  other  respect  it  is  defective ;  it  is  almost 
inaccessible,  and  has  besides  the  very  serious 
disadvantages  of  requiring  both  Feeders  to  be 
of  one  size,  and  of  demanding  additional 
Valves,  thus  increasing  chance  of  leakage 
through  Middle -board.  It  is  true  the  Suckers 
have  occasionally  been  made  to  do  duty  also 
for  the  Waste- valve ;  but  this  necessitates  them 
being  made  large  and  solid,  and  merely  faced 
with  the  soft  substance ;  and  such  a  form  is 
very  likely  to  be  noisy,  and  also,  unless  pro- 
perly guarded,  liable  to  damage  if  Bellows 
happen  to  be  turned  bottom  upward. 

b.  Except  with  use  of  a  shaft  driven  either  by 
Hand  or  Power,  the  necessity  for  both  Fee<l»*rs 
being  of  one  size  should  of  itself  be  an  effectual 
bar  to  the  use  of  this  form  of  Waste-valve,  for 
the  blowist's  up-stroke  is  so  much  weaker  than 
his  down,  that  an  easy  and  economical  Blowing- 
action  demands  that  one  Feeder  shall  be  larger 
than  the  other ;  and  although  a  moderate 
difference  in  this  respect  will  not  render  the 
Interior  valve  impracticable,  it  must  manifestly 
remain  an  imperfect  contrivance. 

C.  The  only  case  where  the  Interior  Valve  may 
be  considered  admissible  is  with  an  Intermittent 
Gas  Engine  (see  that  head  in  Department  of 
Blowinq.actxon),  and  funds  at  same  time 
limited.  In  such  case,  as  the  speed  of  the 
Engine  is  automatically  regulated  by  the  work 
it  has  to  do,  it  will  "  slow  down"  of  itself  as 
soon  as  it  feels  the  decreased  resistance  of  the 
Feeders ;  and  thus  the  wind  supply  become  to 
a  certain  extent  automatically  governed,  without 
the  expense  of  fast-and-loose  pulley. 

d.  Feeder.  There  are  several  distinct  con- 
siderations involved  in  Feeder,  which  had 
better  be  touched  on  separately.  As  regards 
Number,  it  may  be  laid  down  that  a  single 
Fiieder  should  never  be  used  except  either  it  be 
a  doii2^2e.action  one  or  space  very  confined: 
remember  that  two  Feeders  will  counterpoise 
dead- weight  of  each  other  without  any  further 
trouble.  With  regard  to  confined  space  there 
is  not  much  difference  between  the  supply  of 
two  and  of  one,  provided  the  area  be  same  in 
both  cases ;  still,  the  two  Feeders  will  not  give 
quite  so  much  as  rule  because  there  will  be  the 
lost  space  between  them,  and  also  for  the  reason 
that  it  will  not  generally  be  so  convenient  to 
have  a  smaller  one. drop  so  low  as  a  larger; 
but  the  g^ain  in  steadiness,  owing  to  the 
decreased  rate  of  speed  at  which  the  Beceiver 
rises  at  each  stroke,  is  so  great  that,  as  just 
said,  two  Feeders  should  always,  even  in  the 
very  smallest  Instruments,  be  by  preference 
used.  The  other  exception,  however,  com- 
pletely nullifies  advantage  of  two  Feeders,  for 
it  is  obviously  quite  useless  having  two  Double- 
action  Feeders  for  purpose  ofgaining  steadiness'; 
since.  Feeders  acting  both  ways,  the  supply 
will  be  same  (speaking  broadly),  whether  given 
by  ascent  of  one  large  Board  or  by  ascent  and 
descent  at  same  moment  of  two  of  half  the  size 
— therefore,  the  additional  cost  of  the  two 
Feeders  had  better  be  saved.  Double-actioa 
Feeders,  however,  will  not  be  common. 

e.  It  will,  therefore,  be  apparent  that  in  all 
ordinary  cases  the  best  number  will  be  two. 
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When  BellonB  am  very  long  in  proporti 
width  three  ore  Bometimea  uied.  An  ini 
•CCBTB  at  St.  Peter's  Chapel.  Canterbarj,  hy  \ 
Jones,  of  London.  i)iit  such  a  form  of  Receiver  i 
B.  u  already  anid,  very  in&dvUable,  and  note  . 
•ven  here  two  Feeders  only  will  be  better  than  | 
Ubici  (provided  Bcidf;e-lug  can  be  secured), 
nttii  a  Soot.blowec  is  desired,  and  there  yet 
MDnot — with  only  two  Feedera^be  one  got 
BuSciently  small,  or  the  posit  of  Handle  can-  | 
wot  be  BO  that  smaller  Feeder  cornea  right  I 
toe  Blowing  Pedal.  When  Winch-Blower  ia 
'wcd  it  is  QBuol  to  have  three  Feeders,  in  order 
to  eqaalise  resistance  ;  bat  with  a  Fly-wheel  of 
MiiBcient  weight  this  is  not  really  necessary,  | 
and  when  area  ia  very  confined  it  is  better,  as  I 
*  rute,  to  keep  to  two  Feeders,  and  thus  save  | 
tbespace  between  one  pair.  Of  coarse,  this  ia 
asonming  the  necesaary  Fly-wbeel  to  be  prac- 
ticable. When  machinery  ia  made  nse  of  for 
Bkiwing,  a  Crani-sbatt — similar  to  that  just  ' 
Mentioned  for  Winch — ia  often  applied  (it  is 
BDt  really  required  with  Hydraulic  Motor),  and 
in  such  case  alao  three  Feedera  are  often  em- 
ylOyed;  bat  If  the  Engine  have  proper  Fly. 
wheels,  or  latter  in  addition  applied  to  ebaft. 
two  Feeders  may  here  also  do  very  well ;  it 
€tas  Eopfine  used  in  which  the  nmaber  of  ex~ 
ploeions  is  governed  by  the  octnal  work  or 
load  ioipoaed  at  the  moment  (as  in  the  Otto 
and  Langen  Intermittent),  it  is  eometimea 
deeirabte  thnt  the  Ffeders  blow  ofF  into  each 
ether  (Interior  waite-valve},  for  then,  the  resiat- 
ance  being  lessered,  the  Fngine  will  slacken 
itself  automatically,  and  thus  in  some  caaea 
the  faat  and  loose  Pulley  (tee  IT,  d,),  with  Hu 
ohaAce  of  increaae  of  wind -pressure,  saved  and 
ftvoided.  It  will  be  evident  that  this  method 
is  quite  practicable  with  three  Feeders,  for, 
tboagh  two  will  be  constantly  feeding  at  once, 
yet  at  that  moment  they  will  abaayt  be  Feed- 
ing (lowly,  while  the  third  Feeder  will  bt.> 
jeaeending  as  ijuickly  oi  pauiilc— thaa  vent 
always  provided  (or  FeederB-in-action  to  blow 
vto.  See  also  farther  in  "Exact  Ab&anos- 
xznt"  (6,  w,  and  on). 

The  two  points   of  Inlerior  Valva  with  an 
•dd  nmnber  of  Ftedert,  and  of  tmploymeni 
httxrioT  Valve  with  IntemHtent  Oat  finginc 
wubttitMte  for  AtUomatic  regvlation  have  been 
already  mentioned ;  they  are  repeated  because 
af  their  importance. 

(To  h«  eoneintud.) 


iliaphragm,  and'it  is  assumed  that  the  pointer,  \ 
Laving  prodacedthera  by  vibrationa  of  the  dia-  j 
phragm  to  which  it  ia  afBxed.  can  also,  when  the 
notion  is  revereedi  reproduce  exactly  identical  I 
cibcations  in  the  diaphragm,  and  consequently 
the  sounds  which  gave  rise  to  those  vibrationa. 
To  loo^,  however,  at  a  piece  of  the  indented  I 
tinfoil  it  would  aeem  almost  impossible  that  \ 
the  minute  and  occaaionally  microscopic  marka  | 
thereon  should  be  capable  of  throwing  a 
tuetallie  diaphragm  into  a  Btato  of  complex 
vibration,  in  whi^  each  oscillation  is  poaaibly 
ot  different  amplitude  to  that  which  preceded 
ill  succeeded  iti  still,  from  the  demonstrated 
tieceaaity  of  making  the  repeating  cylinder 
rotate  at  exactly  the  same  velocity  as  the  re- 
'»)rding  inatrument  (one  instrument  answera 
for  both  purposes),  it  is  practically  demon- 
atmted  that  it  must  be  the  purely  mechanical 
liffercnces  in  the  indentations  that  cause  the 
iiapliragm  to  repeat  the  sentences  atamped 


form  to  obtain  the  beat  results,  but  even  with 
a  fly-wheel  it  is  vary  difficult,  if  not  impossible, 
to  secure  an  unvarying  peripheral  velocity ;  ac- 
cordingly, Mr.  Edison  has  adapted  a  clock- 
train  movementaathe  driving  mechanism,  and 
so  far  with  a  considerable  degree  of  sucoees. 
Eipanding  the  idea,  he  has  had  a  dock  con- 
structed, which,  instead  of  striking  the  hours, 
reproduces  the  tones  of  a  voice  which  once 
indented  the  phonograph,  and  strangers  are 
startled  at  hearing  a  clock  say  "  Six  o'clock, 
time  tor  dinner,"  or  "  midnight,  time  for  bed." 
In  Mt.  Stroh's  apparatus,  which  ia  worked  by 
hand,  the  fan  or  governor  consista  of  two 
brasa  diacs  attiched  to  the  upper  ends  of  two 
light  levers  geared  together  at  their  lower 
ends,  and  so  orranged  that  they  By  out  sym- 
metrically on  each  side  of  the  axis  of  rotatioD 
of  the  vertical  shaft.  "When  the  instnmient 
ia  started  (by  taking  oIT  the  presanre  of  a 
small  cotk.lined  brake-block,  shonn  in  the  de- 


TEE  FHONOOBAFH. 
'JIWO  very  successful  exhibitions  of  the 
X  phonograph  have  been  made  in  London, 
aad  there  can  no  longer  be  any  donbt  that  the 
>ew  ioatrnment  has  t^e  "promise  and  potency ' ' 
of  great  things  in  tlie  future.  We  mentioned 
ma  page  622,  last  volame,  that  at  a  recent 
meeting  of  the  Physical  Society  two  phi 
graphs  were  shown,  one  of  which  was  con- 
■tracted  by  that  well-known  mechanician,  Mr. 
B^h,  and  ia,  therefore,  an  improvement  upon 
the  original  sent  over  by  Mr.  Puacna,  Mr. 
Xffison's  agent.  We  reproduce  from  Engineer- 
«n7  an  engraving  of  the  form  adopted  by 
Hr.  Edison  and  thatdevised  by  Mr.  Stroh,  bu'. 
•nr  readers  being  already  familiar  with  thf 
principle  of  the  instrument  we  need  not  occupy 
apace  with  any  lengthy  description  of  its  de- 
buts. In  Fig.  1  we  have  a  brass  cylinder 
mounted  on  a  spindle  carrying  at  one  end  ii 
heavy  fly-wheel,  and  at  the  other,  a  winch- 
Bandle.  The  spindle  or  axis  has  nscrew-thread. 
snd  worka  in  a  screwed  bearing,  the  pitch  of 
the  screw  corresponding  to  that  of  a  spiral 
groove  turned  in  the  face  of  the  braas  cylinder. 
Over  the  latter  is  laid  a  strip  of  tolerabi; 
■toot  tinfoil,  and  the  vibrating  diaphragm  i^ 
adjualed  bo  that  its  style  or  point  will  travers*' 
a  spiral  line  immediately  over  the  groove  in 
the  cylinder.  On  turning  the  handle,  and 
speaking  to  the  diaphragm,  a  series  of  inden- 
tations are  mode  in  the  foil,  but  it  ia  of  tbu 
Srst  importance  to  maintain  a  regular  rate  of 
Ktetion,  and  have  some  means  of  recording 
what  the  apeed  actually  ia.  To  control  to  somr' 
«Ktent  the  speed  of  rotation,  Mr.  Edisoti 
adbpted  the  heavy  fly. wheel  seen  in  Fig.  l,bui 
Mr.  Stroh  has  devised  an  ingenious  form  of 
Knvernor,  shown  in  Fig.  a.  In  Fig.  9  is  «xhi- 
WuA,  in  aaesaggeratM  form,  the  indentationa 
podaced  in  the  tinfoil  by  the  style  of  tlie 


upon  the  foil.  The  latter,  of  necessity,  i« 
made  to  lie  very  closely  and  smoothly  on  the 
cylinder,  and  is  held  in  place  by  a  brass  cap 
at  each  end.  The  original  instrument,  as 
mentioned  in  our  issue  published  on  Novem- 
ber SOth  last,  had,  as  the  reproducer,  a  more 
delicat«  diaphragm  than  that  employed  to 
indent  the  tinfoil ;  but  in  the  instrument 
shown  in  Fig.  J.  Mr.  Edison  dispenses  with 
tbe  special  reproducer,  and  makes  the  one 
metallic  diaphragm  answer  both  as  receiver 
and  speaker.  The  instrument  made  by  Mr. 
Pidgeon  has  two  diaphragms,  one  of  paper 
and  the  o^iher  of  metal,  and  at  the  recent 
meetings  it  was  considered  to  give  the  better 
results  of  the  two;  but  Mr.  Edison  prefers, 
webehere,  to  use  only  one  diaphragm,  and  Mr. 
Stroh  follows  him — in  fact,  his  instrument  ia 
the  same  with  the  exception  that  instead  of 
the  fly-wheel,  he  hss  introduced  s^me  very 
ingenious  oontrolling  tceohauism.  Tbe  Bp«ed 
,of  ratktlm  must  obTionsl;  be  perfeeU;  nni- 


tail sketch,  which  passesngainst  the cylindried' 
head  of  the  fly-spindle),  the  diacs  fly  out  nitdir  ' 
the  influence  of  centrifugal  force,  and  tba  n>:  ~ 
sistance  of  t^e  air  to  the  motion  of  the  wgiaSki'- 
is  increased  by  the  increase  on  the  diamster  tl ' 
the  path  of  rotation  if  the  speed  become  too  - 
great."  On  the  contrary,  shoold  the  spail  ^ 
of  rotation  tend  to  fall  oil,  a  spiral  BlviM  ' 
draws  tbe  levers  and  the  discs  te^ether.Hil - 
they  offer  leu  resistance  to  the  n>tati<»t  of  tha  " 
spindle. 

It  will  be  understood  that,  although  tba  ' 
governor  is  a  much  more  useful  appliaBM  ' 
than  the  fly-wheel,  it  by  no  means  insures  p«b  V 
feet  uniformity  of  motion,  which  apparenCb^. 
can  only  be  obtuned  by  mesne  of  clock-wCK-'^ 
Numerous  applications  have  been  snggeatiii, 
for  the  phonograph,  many  of  them  e;  "      --'— 
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THE  LianXF ACTION  OF  THE  GASES. 
TS  the  uniiezed  entrraTin^  onr  readers  hi 

-■-    »  penpective   view  of    the  appacatua  „j  ..,- 

Di^Bi    of     which    M.    Pictet    saoceeded    in   nnder  a  miiahlo  coi 
h'qnefjing  the   f^aeea    (tea  pp.   395,  417,  Vol.    °"^'  of  kfep' 
XSTT.).     The  drawiag  U  on*  scale  of  about 


CARS  OF  THE  UICBOSCOPE.  I  pratwtt  it. 

jve      A    MICROSCOPE.wh,nnotiaD8B,«I.onld.l».j,     l^'i°/°f>'"*^™^ 

of    the  appacatua  by    ji-    be  kept  well  prolecled,  «t1ter  in  iU  e«a  or    '7 '^"'/JIP™"?"'*'?''? 
„,_,..       ''''      ..     ji    „n^„..„;,:hl-,.™%      Th..:;.. ...".  intenw  of  bodies  d™w-tub« 


ft  cloth    IT 


eitrhth  of  an  inch  to  a  foot,  and  the  appa-    ^^l^',t  ^™  '  w  tlT^  "^-  "^"T 


ntua  ia  arruifiea  lOr  the  condeoPntion  of  -in-i.U,  if 
oijgeD.  B  ia  the  retort  in  which  the  gas  ia  "?"„»««  o 
K«.«»ted.  and  F  L,  a  wooden  ca.o  fontaining  f^i^'  to  i  etami 
Mtronit  wrought-irontube.in  which  llieoiTgon  tiina  and  labour  a 
la  comprested  bj  the  force  of  its  evnlution  from  operation, 
the  lubataDcea  in  the  relorf .  Surroundin),'  the  A  pood  mimi<eoE 
imall  wrODght-iron  tuhe  is  a  krgir  pipe  or  that  it  ilull  rarpK 
■leete,  containinjf  liquid  or  perhaps  f  olid  car.  ""  **"!■  **•"  off  thi 
bonie  niid,  which  enters  by  the  pipe  seen  near   7^'"^'  "J""  *'"'* 


icroseope  llinn  to  itusd 
~~  ''  with  a  Klaw  ibmit 
'     iponn,  aid  [■ 

red  together. 


important  objeclB  will  oftrn  i 

-'       •      'leeaue  too    mncb ' 

1  prepare  for  tha  I  | 


loiled    b7  bandlinv,    bat  ike 

'     '    hold  the  obifl^t-glaMa 

theblaekeoiticeaf  Ac 

iteriw  of  bodieH,  ilraw-tubes,  ie.,  is  freqaaiitlr  tra(, 

I  very  firmly  attiohed.     Tharefore,  nsrer  toiioh  tfcilB 

"jP"."  I  with  the  fingers. 

iJ.  '!  i      A^ter  taking  an   ofajfotiT*  Ont  of  its  boi,  ititltc 

'"^'t !  lOTsw  on  tha  conr  oF  tha  boi,  or  place  tha  Uttn 

with  iU  open  end  ilown.     Do  not  stand  it  month  if. 


e  pipe  ft 


W-hen 


the  tetort.  B.  and   leaves  by  the  y.,.^  ...  ..^^ 

other  Md.  ,  Between  the  Inrfjer  tube  and  the   XwTi; ,?„!,"' ?'?.'"' 

eawnp  there  ia   a    filling    of    non-conducting   Ith,  cr  ho>°  'I''*  I 

material.     The    eaae.    H?  iocloses  an    almo.t  C  dnat  and  dtrt 

oaetly    similar    arrangement— n  amnll    pipe       r 

containing  liquid  carbonic  acid  passing  through  '    „; 


anIJ  be  bo  earefnily  protected     npoa   hwidli 
lire  to  ha  cleaned  or  duiil<d,    yonng    mier 
ciucr  and  exposes  tha  metal, ,  jour  frienili 
'ercii,  poon  bcgini  to  tarnish. 
eaniriK    hocomci     ahcolutelj 


.tch  all  the  doBt. 
hen  eihibitinK  tha  microscope  to  others  ureal 
is  neceraary  lo  hafp  mrddlesoma  fiogen  front 
ig  the  glass's.  Some  people  sra  nertr  content 
I ly  allowed  to  look  at  thiogs— they  insci 


>pi>t  ' 


ayapiat 


and    feel 

ng  then.     To  tkc 

»y  tha 

n  handli 

the  inst: 

imant, 

•rsfullj  u 

el  ii  as 

good  after 

:tnblo.     Nai 


e  been  lying  abont  ei| 
shoolJ    ba  kept  in  tbair  hoi»  i 


micrcscops  great  ei 


iiiLla, 


a  tat>e  in  which  suIphorouH  acid  is  ciroulati 

G  ia  a  EBBometer  containing  carbonic  acid,  and  '  fnao^^ng' 

h.  IS    the    reaerroir   in  which    the  liqaid  aul-    to   prerent  tha  lattir  aecideai 

phuroiu  acid  IB  stored.     P  represent  a  series  of    nsTar     ennine     liimids    unleei 

doable-a4:tion  pumps,  employed  in  maintaining  '  «"erod  wiih  thin  glui.     In  tht 

a  Tacaum  and  keeping  up  tha  circulation  of  the  ;  chemical  rtadieii  the  micro>copiil 

liqnld   guet.      With  thoae   details    and    the  I  ''f*'  "''^    ''1"'|','  ""'  ">"<"^'< 

ietaiptioa  given  {loc.  cit)  it  ia  an  eaqy  matter   *'V*'      '"    "all -appointed    Ub 

totewse  the .tage. of  the  process.    The pumpa    l^l.iJS'.reEr. t~cill  »««■    "'t ' 

<«btiiuc  and  anlphurouj  Mids  areforoed  into  gl^.  and  the  ol.j-ctito  should  bs  coated  with  ^ 


Elty  rears  a^  when  first  made,  I 

Lcmruineat  suffer  mora  injary  in  half  an  hour  at  Ik 

hands  of  a  tbonahtleas  and  dirty  person,   tkaa  ct 

I  ironld  fanve  >ustsiiie[l  in  tuentj  ynr'<  in  (ha  haii4i 

lotes  when     "'  '  careful  mioroacoinst.— iVoni  "  I'rafUcat  Hinh 

„.i   to   the     '"  '^  Sc'.eclion  and  JJn  of  tltc  JUicrotcotie,"  iff 

koop  them  ,  '"^K  Phin,  New  York. 


30UE  RECENT  lUPHOVEHENTS  UT 
THE  METALLURGy  OF  NICKEL'-I. 

ByALFBin  H.  Allbn,  P.C.8. 

i;i7cc.:'r«.(ffnto/  the  Bociely  of  Public  AnatyiU-^ 

withordiuiri     ''pUE  tr»lmant  of  oartain  ore',  and  mstallurncit 

iplnied.     Thp     J-     producta,  tor  ths  extraction  of  nicLel  and  e» 

of  thin  plate  '  bait.  Iib<,  for  a  long  time,  bern  oondocted  ekielf 

'    '  abroad;  and  tha  very  few  Esglirh  finna  who  ksv 

made  the  eilrsction  of  tbeia  metali  a  apeoiality, 

have,  with  mora  or  less  wisdoBi,  done  their  beat  ia 

keep  thair  proem ei  secret. 

Till  within  the  last  few  jam  tha  ores  workeC 
for  nickel  and  cobalt  have  alirsy*  contained  both 
Ibeaa  metals,  and  one  of  the  problemi  the  metal- 
lurgirt  hid  to  Hi  himielf  to  solvs  less,  how  iDoU 
adraDtogeonil;  tn  separate  these  two  metals  Froia 
Iha  other  elementi  preieat  unrl  finm  each  otbo:. 
In  their  chemical  bebaTioar,  as  ia  wtU  known,  nick^ 
and  cobslt  present  the  closest  resemblance ;  and, 
bad  it  not  been  for  the  difference  in  the  coloar  of 
their  salt*,  it  ia  quite  poauble  that  we  might  era! 
lowbeconroundiogtham. 

In  praotiea.  the  niekel  and  eobatt  hare  asnaiy 
leen  obtained  in  a  matte,  or  reialui,  contlinii^ 
■er J  variable  proportions  of  nickel,  eobnlt,  ooppec. 

other  eaies  adiautsgo  ha*  bean  taken  of  tha  eitra- 

ordinar^  affinity  of  niekel  for  ursanie— a  tact  whi«h 

eniLhlea  it  to  ba  separated  from  most  other  metals. 

ba   quantitativfly   dett 


.systc 


1  of  analjpia  by  the  blowpipe. 


Afler  a  oerlsin  amount  of  concenlrstion  of  the 
matte  or  speise,  by  roasting,  it  hss  bean  otoal  t* 
dte'Olvo  the  material  in  acid,  and  prooeed  oa  the 
vetl-known  lines  for  the  saparalieQ  of  the  metala. 
Tbiu  tha  copper,  araenie,  antimony,  i,e.,  bice  beaa 
precipitated  by  salpburetted  hjclrogca,  tlie  filtrate 
treated  with  an  oiidiaing  asant,  and  tbe  iron  thrawn 
ionn  with  chalk,  or  by  the  ciulious  addition  of 
.    .  _..        ,    .       .       ,  lime.     On  treating  tha  filtered  liquid  with  eolutioK 

MOT  rmeetiv*  tnbea  in  the  ewe,  II.    8  indi-  ,  The  rest  of  the  metal  woi  k  may  ba  protected  with    "t  bleschiog  powder,  tho  cobslt  was  precipitated  .ai 
eatea  Um  aopplj  and  eibanat  pipea  contaioiDg    oiled  silk  or  thin  indiarnhber.  [peroxide,  *nd  ths  nickel  was  separated  from  Ikt 

to*  inlphnroiu  acid,  BJid  C  the  •uppi;  pipe  for       When  liqaida  which  corrode  glass  are  nied  tho  '  tiltrate  by  addition  of  lime.    This  general  plan  bar 
""* acid    connected     io    the     compound    ^"">^  °'  'be  objeclivs  should  be  protcdad  by  meana    been  varied  by  aepirating  the  iron  and  arsauie  at 

Tba  mathoda',  of  whicb  the  above  is  an  oatlina, 
are  elill  employed  with  more  or  tta-s  modifiestivi^ 
hut  the  whole  procea*  of  nick'^l  and  co'mlt  eitras- 
tian  threatena  to  bo  romlutionised  by  the  diioovfry 


LtinR  pumps.    The  sulphurous  acid    "'''"7*!"°  le«f  of  the  be*t  mica,  which  may  bi 

rawn  from  reservoir,   K.  into   the    "^4:^^  'l""'  '''  S'J"""'"'  "  balsam. 

led   in   the  enao.   H.  va™ri=«,   in.    r   "'^'    '""'"?r,.,  are    e«e_ptional     prooantiona. 


ftreed  or  drawn 

Ww  contMned  .    .   __.  _.    ._^ ._ 

itaatlr,  and  ia  immediatelr  taken  hy  the  pipe. 

S.  to  the  pamp,  F,    where  it  ia  again  com. 

piMMd  and   forced  into  the  reservoir,  after 

■  iMing'    through  the  two  compound  pumps,  i  lensea 

Xantime   the  inner  tube  is  full  of   carbonic    eortaii 

acid,  which  ia  forced  in  through  pipe,  C,  and    '""'o 

vhich,  under  the  inHucnce  of  the  re fri^f crating 


CTOeptionnl     prooanti 

"icient  to  see  tbnt 

kept  tree  from  tl 


enees  and  metal    wi 

,od  finger  marks. 
Neier  touch  with  the  fingers  ths  inifaca  of  any 

,  either  ejcpieces  nr  objectives,  a*  this  will  he 

1  to  sod  tliem.  U*e  soft  eamelhair  bruaheJi 
ova  psrticlas  of  dust,  &c.  Where  dirt  aJhires 
strongly    use  fioe  linen,   fh'^htly    moittfned    !' 


laracter  in  New  Caledonia. 
Altbough  in  works  on  mineralogy  mention  is  nal* 
of  oiidiaed  minorsls  containing  nickel,  almost  tW 
'  kel   minerals    practically   available,  a  few 
ce,  weio  the  highly  compTci 


Act  of  the  conatanUy  vaporiaing  sulphurous     7'^X  '''"d''   ""IT'?'.''?  "'fti.'^T  f =«  ehamois  i  arsenides  alnrady  referred   to.     In  many 


paatore  of  about  Co  degreeii  belon  the 

tW  Centigrade  thermometer.  The  liquid 
kaoic  acid  poesea  thence  into  tho  tube  or  sli 
■noiuiding  the  oxygen  pipe  in  the  case 
lUs  tube    is  connected  to  the  pumps,  wl 


>of  '  Whonobjecliri 

•gcal  ._ . 


oil.     The  pi 


,ees  ahonld  be  fi 

mall  boi  by  itself,  and 
maat    be   remembered 


■ttbetabe  to  the  state  of  solid  carbonic 
Ik  Utter  is,  however,  constantly  vaporising 
ndabsorbing  heat,  and  ao  great  is  the  degree 
if  mU  auuDtained  that  the  osTgen  contained 
httB  tnbe  pajaing  through  the  mnaa  of  solid 
nAoBM  acid  ia,  nnder  the  joint  influence  of 
tH^tiatnre  and  pressure,  reduced  to  the 
Ifnd  atat*,  and  on  opening  the  tap,  seen  near 
fc  laaiiometer  on  tha  projecting  end  of  the 
M^thansappeaneither  ua  jet  of  mist  or 
■  topVM  Uqud  toygen. 


..  kept  in  a 
laed  for  nothing  ei<e.  11 
-.hattlia  gla-B  of  which  obji 
fnaily  acralclied,  being  sott    when   oumpsred    wit 

'requsntly  wipeil  it  aaon  lodca  that  eiqnieite'  polia 
ipon  which  its  cxcoUance  of  psrformauon  fo  muc 
■iependi.  What  tb^n  are  we  to  think  of  the  dir« 
en  hy  tho  author    ' 


cope,    IT 


e  told  t( 


10  of 


,  inhtlj  iiupregniHed  with  brick  dm'tp'No 
lietter  method  of  di-slroying  an  objective  rouH  poa- 
ahly  be  devi-ed.  Therorore,  sec  that  in  wiping  the 
■hghUH  pofi-ible  prcanure  is  u«J,  leit  any  particle 
uf  giit  should  make  a  scratch. 

ThoeipOFcd  parts  of  all  microscopes,  ••  -»li  •■ 
ths  olijectires  and  their    ~ 


Tbe'pecnliarity  of  the  New  Caledonian  ore  is  iU 
almost  abiolutfl  freedom  from  arsrnic,  copper,  ar,iL 
other  metals  precipitable  from  acid  sol-jtioiia  hj 
salphurelted  hydrogen,  with  (imnltaneoui  [reedoDa 
from  solphnr.  It  is  alto  remarkable  that  many 
specimens  ara  almost  wholly  free  Irom  cobalt,  aal 
in  no  instance  have  1  met  with  any  considerable 
proportion  of  thst  nietsl. 

The  ore  in  qusstion  consists  easentially  of  hydratel 
silicate  of  nickel  and  magBOiium,  Many  specimene 
contain  a  considerable  qnintity.of  iron,  whick 
appears  to  eiiit  partially  as  ferrous  silicate.  Mod 
of  tha  cargoes  I  have  examined  hare  costjiined  a 
very  approeiabla  quantity  of  ehroioa-iron  or*. 

Taking  tha  sihc*,  oiids  of  nickel,  magnesia,  aal 
water,  as  tha  eieential  oonslituenti  of  the  mineral, 
the  following  farmuln  may  bf  Hednced— BC,  ct-B- 
tieting  in  each  oasa  of  NiO  and  MuO.  :— 
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No.  1.  2R0,  33iO,  *■  en-o. 

No.  8.  RO,  3iOi  *■  i  H^. 

Ko.  3.  lORO,  BSiO.  +  3  HjO. 

No,  4.  KO,  aSiOi  +      HsO, 

'No.  5.  BO,  SiO-  +  a  HA 

-  -"  9)0,  «  (ii«rij)  3  HA 

No.  7.  *B0,  SSIO,  +  2  HjO. 

No.  9.  2E0,  3SiO)  *■      HjO. 


•No. 


Tbo  abora  Sftursi  ftSord  abnndknce  of  choice  to 
Ib.iBfl  ilpairoDH  tk  e«t«b]LfthmgBiiy  p&rtionlkr  tormulH, 
■nd  auflioieDtlj  indiokta  Ihs  gaunl  chinetai  of  ttw 

Altbonich  Bilicate  at  nioktl  ii  met  witK  io  other 
plicM  besido)  New  Caledooia,  the  eiiitsnos  of  eon- 
lid'^rable  rJnpoiiti  of  rioh  on  ii,  hoveTtr,  no  far  »< 
»  knoKD.  almoit  wholly  oonflned  to  that  looality. 
Tba  Fame  miarral  hu  baan  fonod  uid  eren  mined 
in  Spain,  in  the  proTinoe  oE  MaUfia,  bnt  the  ore 
tbtrafonnd  is  ntaah  poorer  thftn  the  Nov  Caledpni&n 
mineral,  u  will  be  lean  b^  tho  roUowing  ■ualjiea 
of  the  Ma]>ga  Ore,  which  I  made  in  1B7S  ; — 
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■  \  1  M 

Snlpbur 

trace* 

and  thm  tba  whok  filtered.  The  Bolntion  it  nearl;  |  iqnal  iratght  of  brown  ritriol,  the  aalion  epiedilj 
uflitraliied  bjeantiom  addition  of  ammODia,  ii  neit  '  b«giaa  (without  application  ot  eitsnial  hcait},  Iha 
traat«d  with  ammoniam  ooetite  in  exctei,  bollsd  |  mixtore  iwella  np  aod  qnickly  reta  to  a  bol^,  dry, 
wall,  the  iron,  alnnininm,  and  chromiam  filtered  poroiu  mui,  eonaiitioi  of  fine  ailica  mixed  with  IdU 
oS,  and  the  precipitate  redisiolred  in  hjiirochloric  phatca  of  nickel,  iron,  and  magnniam.  The  aatioa 
acid  and  again  preoipitatad  with  acetate.  The  mixed  Btronglf  Temiadi  one  of  that  by  which  "  anparphoa- 
Gltratea  andwajhinga  ace  heated  tobiHling,amnionii  phata "  ii  manafactared.  It  ii  well  to  add  a  amaU 
H^ded  till  but  little  free  Acatic  acid  ramuini,  and  praportion  of  nitrate  of  foda,  ao  ai  to  aToid  tba 
tlieo  a  enrrent  of  lulpharatted  hydrogen  i^  ii  neceaaitr  of  paroiidlaing  the  iron  at  a  aubacqimt 
pueed,  the  lolution  bang  kept  oanatantly  boiling.      I  itage  of  the  prooeu. 

Iq  thia  manner  the  nickel  (and  oobalt)  .raoom-  It  u  neit  deairable  to  heat  to  w^au  lO  aa  to  gat 
pietoly  thrown   down  la   anlphidaa,  and    thne  the  I  ^^  °'J^  f^.  *^pi"^e  »ad.      Tha  product   U  a 

iliffioultaeparaUonfrommagnefiaiareBdilypffecled.  ."'■r''''™?''"'**'-       ,.  

Ihe  precipitole  ia  wa.hed  with  water  containing  The  i<niited  product  a  next  dxraolired  m  a  muit- 
..mmoaiam  aoalate  and  eulphoretted  hydrogoo,  and  "'""  l^ant'tj  of  "ator  by  which  meaw  aihaa, 
i^thenrinacd  off  the  filter  and  treated  with  nitrio  , ''*'">""-'f'>°' "^  any  undecomposed  onu^^laftaa 
„rid  a  fow  drop>  of  aulphnrie  acid.  When  completely  1 »  residue,  aod  tba  metallic  en IphaWa  are  obtatned  m 
iliiaolTBd  to  anlphate,  ammonift  ia  added  in  Ik-io  '  •^""(1 '"'"•i'"'.  The  rend ue  »  allowed  to  lattla  aa 
.iceiB,  and  any  email  precipiUts  filtered  off.  The  """pIb**'?  »  P™»iblo,  and  the  deep  green  lolatilM 
:,mmoniacal  folation  can  be  treated  in  two  way*.  "•  ihen  h phoned  off.  A.  the  metala  prrnnt  oiat 
II  may  be  introdooed  into  a  platinum  crucible,  and  "  »nlph*t«i.  the  addition  of  any  componDd  at 
llie  nickel  thrown  down  on  the  pUlinum  by  the  c«lemm  la  rery  ob]«!tiooal>le,  and  hence  1  ratdaea 
.-iirront  from  two  oel!*  ot  Grove',  battery,  a  pbitinum  Uie  nsaal  doae  of  lime  or  chalk  by  magoeaw  obtained 
,.late  being  immeraed  in  the  liq»id  aa  an  anode.  byignitmBmagnesite.  Tbemagncaite  m  thomarkat 
[■heonlypreoaationnoeeeimTyii  to  keep  the. olotion  ?"''"'"  '  "'.'',.^  P?'  «*nt  of  "^  m«Bnj»""n  «^ 
-Irongly  ammoniacal,  and  allow  plenty  of  time  for  '"""K"^  "  *''«/l'*"  "'" '^■P'^ '"^  *''*  P"^?^ 
the  prtcipilation.  The  reauitt  are  Tery  arennte,  I .  "  "  A-mblt  to  know  before  baud  the  amonntof 
with  a  tend*ocy  to  bs  below  the  truth.  Ot  lalfl  I  i™"  Prewnt  m  the  liquor,  and  then  to  add  O* 
)iaTe  abandoned  the  eleotrolytie  method  for  diraet  I  tbeoretioal  qnantity  of  maguuia  necwaarT  lot  tfa* 
•feighing  of  the  nickel  ai  Bulphata.     The  eolution  of    "aotuni  =— 

.louble  aolphato  of  niohel  and  ammonium  i.  er^  p^  (go,,,  +  3MgO  =  FfjO,  +  SMgBO,. 

lated  to  dryneiB,  and  the  residue  hoateii  to  doll  red. 

i;eaa.    It  ii  moiitened  with  a  drop  of  nitric  and  the  !  I  hnie  found  in  practice  that,  if  introduced  in  tot 
The   mineral  which  ie  rieheil  in  nickel  is   of    a    ^ams  of  Bulphnric  aoid,  and  Bunin  gently  ignited.  )  form  of  fine  powder,  the  ignited  magneeite  will  do 

briirhl  grtm  oolour,  in  aome  eaiea  almost  riTalling    The  result  is  pure  anhjdroui  sulphate  of   nickel,       .  .i-  --.- -.-.-. .  _.___._      ..  ,_  i_.. 

the  lighter  ihades  of  malachite.     Between  thii  and  l  ,.DntaiDing  any  cobalt  (or  aoppec)  which  might  bare 

pnre  magneainn  ailieala  there  ii   every  gradatioun    ),0ea  preitnt  in  the  original  ore. 

and,  of  rooTie,  tho  compoaition  Tkrie)  within  Tery        j  nm  indebted  to  the  kindnois  of  sCTaral  of  my 

wide  limiti.  .tlenta  for  the  apeoimena  of  New  CiiiedoDinn  and 

The  mineral  hai  been  met  witb  in  other  placet  I  either  nickel    orot    arranged  foe  your    inapection. 

l^aidea   New   Caledonia,    and   has    been    vanonaly    '^b«  following  mineralodcal  doicnption  appliea  to 

named.     Of  course  the  analysee  show  great  raria-  '  ,1,8  „„„,  ipeoimens  of  New  Caledonian  ore. 

tiona,  and  on  that  acoount  it  is  diffioull  to  allribute        The  miniTal  ia  amorphous   nod   generally  mnefa 

"I."'*"'"*"^  formula  to  the  mineral.  lis.Qred.     The  fi.surjs  sre  often  filled  in  with  white 

The  ore  contained  no  copper  or  other  metal  pre-     .Hica,  which  thus  forms  thin  plates,  crossing  ma 
atde  by  julphnretted  hydrogen  in  solutions  con-     „nother  in  avery  direction,  and  enciosinf  ttw  gr««B 


1  the  exception  of 
traces  of  lead  and  arsenic.  It  will  be  observed  that 
in  this  case  there  is  no  combined  water.  Whetber 
the  mineral  bad  undergone  any  treatment  before  i! 
came  into  my  hands  I  am  nnable  to  say.  Ore  from 
the  same  lomlity  has  been  described  by  M 
Meissoniere  an  Pimclilo,  and  found  to  oontain  9'(i 

OF  course,  the  ore  actually  obtained  from  New 
Caledi    ■  ■---.-.-  -.         ■--  -   --> 


In  colour  the  mineral  ia  of  a  bright  apylfrgrwn. 
Oh  immarsioB  in  water,  some  rpecimena  fall  to 
pieces  with  a  crackling  sound,  the  Iragncnts  baring 
a  conchoid al  fracture. 

The    bardnM*    ia    about     S^,   and    tta    ipeolfio 

ifrarity  from  2  2  to  2  9.     The  streak  is  pala  green. 

The  minora!  gives  off  water  when  heated.     Foaed 

,  [n  a  borai    bead  on  platinum   wire,  it  gtrea  the 

ledonian  mines  is  not  alwaja  as  rich  as  the  spool-  '  urdinary  nickel  bead. 

■n>,  the  analyses  ot  which  are  quoted  in  the  above  The  mhicral  nsnn'ly  occura  in  veins  tranmiEg 
(able  !  in  fact,  it  has  heed  found  diffioult  to  insure  serpentina  rock,  and  ia  assoeialod  with  ehrome-iron, 
rargnes  of  ore  attaining  the  contract  qnality  of  II 1     itciitlte,  and  other  minerals  commonly  ocouricg  in 

Kr  cent,  metallic  nickel  on  the  ore  dried  at  100'  C      ,erpentinB.     It  si.o  ooonri  n.  a  green  eoatingon  the 
an  indnnce  known  to  me,  a  cargo  of  ore  wais  j  to.-in.     Veins  are  sitid  to  exist  In  which  the  nickel 
importeil  to  Rr.gland  on  tha  strength  of  on  aaalysM    ;,  wholly  rrplactd  by  cobalt. 

sliJxing  tho  sample  to  contain  liU  per  cent,  of  me-  It  is  evident  that  a  tolerably  a^nndant  mineral, 
tallic  iii^kcl,  and  only  3  per  cent,  of  magnesia.  «)i,uining  no  appreciable  (luantity  ot  any  foreign 
whilst  on  arrival  the  bulk  only  aasoyed  12-3  per  cent.  icTj  metal  but  iron,  is  em inontly  adapted  tor  the 
ot  metallic  nickel.  jxtrsction  ot  uickel,  and  coiispq neatly  it  ha       ■ 

A  large  number  of  samplei  of  New  Caledonian  I  traded  conpiiteratde  attention,  and  the  Ecunoi 
ere  have  pa'sed  through  my  hands  profosiionsUjr ,  i^  rnctinu  of  nickel  from  it  ha>  been  made  the  aab- 
and  I  have,  therefore,  had  the  opportunity  ot   he-     jj.ct  of  at  linit  balf-»doien  patents, 
ewning  thoroughly  acquainted  with  its  compo-ition.  :      One  ot  the  ctii.f  ot  thee  is  the  patent  ot  Mil. 

Tho  following  annlises  fairly  repre-ent  the  quiilitj    christofi'!  ai.d  Bouilh.^t,  ot    Paris.     Thia  ia   a  wet 
of  the  ore  imported  to  this  country.     No.  1  contain"    nroe«s  ba>ed  on  tho  solution  ot  the  ore  in  hydro- 
ft  larger  proportion  of  moisture  than  is  usonl,  but    chloric  acid,  oxidation  of  tho  iron   by  chlotiife     ' 
the  ores  ari  remarkably  bygroscopio,  guning  3  or    I    lime,  precipitation  of  the  iron  bv  chalk,  end  eautii 
per  cent-  on  eiposoro  to  a  fairly  dry  atmoipnere  for  1  treatment  of  the  liltrato  with  lime  water,  so  as 
a  few  hours.  _    ^  _     ^  |  pteeipitale  the  oiide  of  nickel  aiid  leave  the  mi 


lonseqnent  loas  of  nickel.     I  have  proTod  n- 
perimeatally  that  no  nickel  is  in^cipitated  as  loivaa 
ly  ferric  salt  remains  in  solation.     With  tha  oxida 
iron  is   precipitated  any  alumina  or  oxide  of 
iromium  which  may  be  present,  and  the  piecjpitata 
so  earriee  down  with  it  any  silica  or  other  luspanded 
attera.     The  next  step  ia  to  precipitaM  tho  niokd    -: 
bile  leaving  the  magneainm  in  solution.     This  can 
be  effected  by  several  methods,  of  which  the  foUow- 
g  are  to  be  preferred. 

Addition  of  an  amount  ot  calcined  manentai 

exactly  sufficient   to  precipitate  the   niakeS,  with    . 

'     ultanaons   or    sabaeqasnt    treatment  with    nl-    , 

irettad  hjdrogan  ;  the  proeasa  being  eondnaledBt 

oiling  htkt.     Tfaa  foUawinfc  is  the  nutka  1— 


No.  2. 

40  45 


Uxide  of  lead 

Oiide  of  nickel 
Maguesb    ... 


Although  the  nnalysia  ot  each  ores  >a  the  abotc 
is  much  rtimphfied  by  the  abaeneo  of  many  of  tie 
metals  commonly  asBaciated  witb  nickel,  a  really 
rapid  and  accurate  method  of  asiOfirg  New  Ctin- 
donisn  ore  is  still  a  desideratum.  I  kavo,  however. 
Died  a  |.MCfsa,  ut  Hh:ch  the  following  is  an  outline, 
witb  conri'tcrahle  facility,  and  can  rccnmmeud  it  .1  - 
being  thoroughly  reliable  and  well  eailed  for  ii^ 
[nteniled  purpAe.  Two  grammes  oE  the  dritl 
simpio  are  fu'cd  in  platinum  with  add  sulphato  nt 
potev-ium  and  a  fragment  of  nitre.  When  deeon- 
poseil,  the  contents  of  tho  emcihlo  are  treated  wit 


,  precipitation  of  the  magnesia,  to  the  patentees 
a  virtue  ot  necessity,  and  boMly  claim  a^  pi 
Ihoirinvfntion  "  tbeprcnipitationof  asnialli|iiantity 


esrlion  onJ  ot  sulibatca  contained  io  the  oxide  of 
nickel,  a  sulphnrous  seoriii  shell  be  formed  during 
and  in  the  nduction  of  the  Licbcl." 

I  am  myiclf  the  inventor  of  a  method  of  extract- 
ing niekel  from  the  New  Caledonian  ore,  which 
method  1  believe  to  be  based  on  sound  |irinciplcs, 
and  that  uuilcr  somewhat  altend  circum''taueca  it 
might  bo  fonnd  of  considerable  value.  The-e  con- 
■  ■       "  '  be  my  apology  for  laying  it  before 


the  ce'lcnUte^  amoant  of  work.  It  il  daeir. 
iblfl,  bowover,  to  test  the  liquid  towards  tha  end  of 
.ha  precipitation,  and  to  add  a  little  more  maneiia 


[■S  ^  Nia  -t-  Vg80«  *■  HiO. 
inly  parfnt  thvmtiaallr,  h 


f  MgO  4-  H: 


,pleto  withont  addtUoaof  any  ■.  „— . . 

the  amount  throretiaitUr  naDtastry.  ^a  matbod  , 
soggeited  it>e1f  aftfr  many  anaiiaaeasful  attem^  , 
to  prepare  a  hulpbide  of  magneainm.  Tba  enlphid*  • 
it  iiickul  is  obtaincJ  as  a  dento  black  preoi^tate  sol  1 
readily  oxidisable.  It  may  bo  eonrerted  into  oxidt  . 
of  nickel  and  metallic  r.iekel  by  the  usual  prooesata.  ■] 
An  experiment  on  half  a  hundred,  weight  ot  New 
Ca'cdoi  isn  ore  showed  that  the  above  proceaa  waa 
wai  liiirou^hly  practicable. 

Till  olijection  to  the  above  moile  of  precipitatinf 
the  nickel  i^  that  it  is  obtained  as  sulphide,  ar,d  thoa 
requires  further  manipulation  to  fit  it  tor  rednctiaa   ' 
to  metat.     A  glance  at  the  above  equation  appenn  "" 
to  indicate  Ihiit,  it  the  sulphuretted  hydrogen  wan    ' 
omittsl,  the  nickel  iroald  be  olitained  directly  in  tt«  '' 
convenient  form  of  oxide,  according  to  tha  equation— 
NiSOj  +  MgO  =  NIC  +  MeSOi. 

9ach,  however,  is  not  tho  case.     The  reaotioa    ' 
perfect  with  the  aid  ot   snlphurettad  ' 

bablyto 

of  nickel 


and  il 


Being  in  the  ha'iit  ot  frcr 
ot    Ni^w  Caledi    ' 

facility  with   whieti  it  was  decomposed  by 
For   several   riunons   I   had  usually  employed   sul- 
deeomposition.and  tbcadvantage 


'rcriuently  aA^aying  samples 
,   r  w:n    Ktruck   with    the 


ling  this 


nsteail  of  b>droi 


•  Caknlatcd  as  FeO. 


wo*  thus  T(ry  apparent.  Whin  liyJi 
is  employed,  a  considerable  excess  of  the  reagent 
),„  must  be  n^ed,  and  the  product  is  a  highly  aeid  liquid 
>b^'r  or  jelly-  The  effect  of  sulphuric  acid  on  New  Cule- 
I  donian  ore  is  very  ranurfcable.  Thus,  if  I  trgat  a 
Eqnal  12DS  per  oent.  XL  I  Bqaal  knC"  vrei^hl  of  tha  powdarad  on  with  a  qnaotl^ 
12 percent.  SI.  lof  nlpharM  add  and  w»»w ' — 


*;itrr.  the  residue  boiled  with  hydrochlorie  aciil. 
rv  protaablg  that 


taablg  that  a  portion  at  tl 


irecipilated  hjdnii  ,  

noiificatioQ,  bOBovir,  for  by  operating  in  a  par-  " 
,icuUr  inanuer,  I  baco  found  it  possible  whol^  to  - 
leparate  tlic  nickel  from  a  BOlution  containing  aiekri  ; 
Lnd  mHgneKiom  siilphiiteH  merely  by  the  treatoMol  '' 


the  I 


liiid  frc. 


,and  in 
from   n 


i-kBl,  1 


_!-ito  (and  _       . 

itlty  of  nilrato  of  soda).  This  modification  tl 
iiro'siss  has  not  hitherto  been  tested  on  laifV  ' 
.tities  than  lib.  of  ore. 


C&RDSOARD  SLIDE  FOR  GELATIHl 
FILMS.' 

SINCK  our  last    meeting    I   have   employed  ■ 
leisure  in  further  efforts  to  diniii  ■  '  -""  — '-' 
and     fraagibility    of     tbe     tourist's 
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impedimmita,  aod  I  haTe  jotted  down  m  few  notes 
of  the  ncnit  attuned  in  the  hope  that  thev  may 
prove  of  intereat  to  our  meetinfi^  to-night.  Whioh 
of  vs  who  has  enjojed  the  pleasures,  or  mourned 
over  the  disoomforts,  of  photography  in  the  fi<>ld 
has  not  at  times  diecorered  to  his  horror  that  the 
foeoeaing- glass  hat  met  with  an  accident,  an<l  can 
in  Boviae  he  replaced  hy  impromptu  ingenuity? 
This  misfortune  has  befallen  me  on  more  occa^ioos 
than  one.  and  I  am,  therefore,  in  a  position  the 
better  to  appreciate  the  chance  discovery  of  an 
efficient  tabstitute  for  ground  glass  for  the  use  of 
the  tourist.  No  one  would  desire  to  supersede  the 
ocdinaiy  foeussiog-screen  in  the  studio ;  but  some- 
thug  lighter  and  le^%  breakable  in  dearly  a 
dnideratam  for  out-of  door  work.  The  focuevin^r 
slide  before  you  was  made  by  myself  at  the  cost  of 
about  threepence,  and  it  oombines  the  qualities  I 
have  mentioned  above.  The  following  are  the 
■eeeaiary  directions  for  the  production  of  a  nlidc  9 
X  Tin. : — Soak  fifty  grains  of  gelatine  in  one  ounce 
of  wmter  for  a  few  minutes :  add  one  drachm^  of 
fresh  ox-gall,  and  one  drachm  of  skimmed  milk. 
When  dissolved  by  heat  and  thoroughly  mixed  pa»s 
through  the  filter,  and  flow  the  solution  over  a  clean 
and  d^  glass.  Now  place  the  glass  upon  a  level 
stand,  and  pour  the  remainder  of  the  gelatine  upon 
it  before  the  first  coating  has  had  time  to  set.  As 
iooo  aa  it  can  bo  raised,  it  should  bo  placed  in  a 
current  of  air  and  allowed  to  dry  where  no  dust  can 
settle  npon  it.  A  piece  of  moderately*  thick  card- 
board is  next  to  be  divided  with  rulo  and  compans 
into  (aay)  four  sheets  of  the  required  size ;  and  from 
aach  of  these  the  centre  is  to  be  removed  with  a 
sharp  knife,  so  as  to  leave  a  margin  on  all  four 
sides  of  half  or  three-quarters  of  an  inch  in 
bnadtb. 

Thrio  of  th'se  p-eoes  are  now  to  be  snporimpo«ed, 
dosely  glued  together,  and  placed  under  a  weight 
till  dry.  I  have  named  three  as  the  number  of 
VKftTM  to  he  used  ;  but  this  obviously  depends  upon 
tiitthidniess  of  the  board,  and  the  depth  of  the 
daik  alide  from  the  surface  which  touches  the 
eamera  to  that  of  the  sensitive  plate.  As  soon  as 
the  gelatine  and  cardboard  are  dry,  insert  the  point 
of  a  knife  round  the  edged  of  the  former,  and  strip 
it  from  the  glans  plate.  It  mi^  now  be  trimmed 
with  m  pair  of  scissors  to  the  required  sise,  so  as  to 
ovcriap  the  edges  of  the  aperture  in  the  cardboard  by 
about  three-eighths  of  an  inch.  Allow  it  to  lio  flat 
npon  the  glass,  and  bring  down  upon  it  carefully 
the  surface  of  the  thicker  cardboard  frame,  upon 
vhidi  some  strong  paste  has  been  sparingly  spread. 
The  vrhole  may  now  bo  raided,  the  remaining  oard* 
hoard  pastrd  on  the  gelatine,  the  whito  surface 
bound  nearty  with  lf>ather  or  dark  paper,  and  you 
huvo  a  foenasing  slide  which  will  bear  anv  reason- 
aUe  umovnt  of  wear  and  tear,  and  which  will 
««gh  hardly  as  much  as  tho  glass  of  a  slide  of 
■Btlar  sine.  In  order  to  give  additional  strength 
to  tho  whole  it  will  be  well  to  pieroe  each  ef  the 
earaers  and  insert  a  small  brass  paper  binder  with 
double  points  before  the  final  leather  or  paper 
covering  has  been  employed.  To  prevent  warping  it 
ii  bettor  to  place  a  considerable  weight  upon  the 
slide  for  some  hours. 

Tho  eardboard  dark  slide  I  now  produce  has  been 
prepared  for  use  with  my  sensitive  gelatiae  films, 
and  is,  as  I  have  ascertained  by  frequent  ezperi- 
Bont,  perfectly  adapted  for  itn  purpose.    The  size 
of  mj  wooden  slides  is  7|  x   5^10.,  and  accordingly, 
for  a  single  slide,  I  cut  ^ith  a  penknife  a  sheet  of 
cardboard  of  these  dimensions  to  form  the  bottom 
of  the  slide.    I  next  prepare  a  number  of  strips 
three-eighths  of  an  inch  wide,  a  number  also  of  one- 
quarter  of  an  inch  in  width,  one  piece  of  the  size  of 
the  bottom  with  an  aperture  7  x  4^|in.,  and  another 
fieea  io  form  the  shutter  4iin.  wide  x    Sin.    The 
ooildinK-np  of  the  slide  was  easily  accomplished  as 
fcrilows  : — Sheet  No.  1  was  placed  on  the  table  and 
three- eighth  inch  strips  glued  upon  three  sides  of  its 
wpp^T  surface,  the  opening  in  tne  fourth  side  being 
designed  for  the  insertion  of  the  sensitive  sheet. 
Upon  these  strips  half-ioch  widths  wero  fastened, 
and  the  vacant  side  of  the  first  layer  was  bridged 
•TV  with  a  half  inch  strip  of  board.    Next  followed 
three  tides  covered  with  the  thriee-eighth  inch  ptrips, 
the  vmeaat  end  being  left  for  the  admission  of  the 
shatter.    Lastly,  over  all  I  glued  the  piece  contain- 
ing the  aperture :  the  shutter  was  cut  from  tho  card- 
hoard  and    fitted   into  its   plaoe,  the   whole  was 
eoteied  and  made  neat  with  black  paper  and  colour, 
a  weight  superimposed  for  the  night,  and  in  the 
■oming  I  found  myself  possessed  of  a  fairly-effective 
iark  slide,  of  home  make  and  of  inappreciable  cost. 
When  the  sensitive  gelatine  has  been  slipped  into 
its  place,  I  have  a  small  piece  of  black  card  ready, 
which  I  insert   from  tho  inside,  in  the   opening 
through  which  the  gelatine  has  been  passed.    This 
dark    slide  was  so   eafily   made,   and   proved  so 
ffieient,  that  I  set  to  work  and  made  n  double  one 
iC  the  same  description,  and  also  a  double  one  for 
■ewith  glass  plates.    Tho  latter  it  not  yet  com- 
flslB ;  but  yon  will  see  that  it  has  sofiicicnt  stability 
ad  ■trcogth  to  answer  its  purpose,  and  the  method 
I  have  adopted  for  securing  the  sensitive  plate  in 
foutioo  without  admitting  light  seems  to  me  to  bo 
UQla  Wd  latiifMtory. 


THE  TECHNOLOGY  OF  PAPER- 
MAKINa.-X.» 

The  Cliemloals  used  in  the  Paper-mill ;  their 
Nature,  Eoonomioal  Uae,  and  Methoda  ol 
Valuation.  The  Becovery  and  Be-use  of 
Soda  as  an  Eoonomioal  Process,  and  in  its 
Sanitary  Bearings.  The  Disposal  of  "Wash- 
ing  and  Machine  Waters,  so  as  to  Minimise 
the  Pollution  of  Streams. 

THE  valuation  of  bleaching  powder  involves  more 
labour  and  manipulative  skill  than  the  testing 
of  poda.  The  percentage  of  available  chlorine  is 
what  has  to  be  determined  ;  and  there  are  several 
methndd  of  doing  this,  but  two  ara  generally  in  use, 
and  I  f*hall  describe  both  of  them.  The  reaction 
in  both  processes  is  an  oxidising  one ;  in  the  one 
ferrous  oxide  is  converted  into  ferric  oxide,  while  in 
the  other  arsenite  is  converted  into  arsenate  of 
soda.  In  the  iron  process,  as  it  is  called,  39*15 
grain?  of  pure  sulphate  of  iron  aro  dissolved  in 
about  four  ounces  of  water  and  acidulated  with  a 
drop  or  two  of  dilute  sulphuric  acid.  Two  hundred 
grains  of  tho  samplo  to  be  tested  aro  rubbed  up 
with  water  in  a  large  mortar,  and  the  solution 
made  up  either  to  10,0(H>  grains,  or  to  a  litre, 
according  as  Kngliah  or  French  measures  aro  being 
u^ed.  A  burette  graduated  into  thousandths  and 
decimals  thereof  of  the  whole  volume  of  the  solu- 
tion prepared,  is  charged  from  the  mortar  with  the 
aid  of  a  porcelain  ladle.  From  the  burette  the 
bleach  liquor  is  delivered  into  the  iron  solution  con- 
tained ill  a  vessel  of  about  12oz.  capacity,  until  the 
iron  is  all  changed  into  the  ffirric  state.  To  afloer- 
tain  precisely  when  this  effect  is  produced,  a  little 
of  the  mixture  is  lifted  on  a  gbHS  stirring  rod  and 
dropped  npon  a  solution  of  re<l  pru«siate  of  potash, 
whicli  has  been  previously  spotted  over  a  white  slab ; 
on  the  two  drops  coming  into  contact,  a  blue  or^ 
as  it  approaches  com plotion— green  colouration  will 
be  the  result  so  long  as  any  of  tho  iron  exists  in 
the  ferrous  state.  When  the  iron  w  coaaplotely 
oxidised  no  such  colouration  will  be  produced.  The 
iron  used  equals  exactly  five  grains  of  chlorine,  so 
that  the  calculation  is  a  simple  one.  It  is  right  to 
state  that  objection  has  been  taken  to  this  process, 
but  I  have  not  been  able  to  discover  wherein  error 
is  likely  to  arise  in  its  execution  more  than  in  any 
other,  unless,  at  one  point  where  a  slight  loss— and 
with  care  it  need  be  but  very  slight— occurs,  owing 
to  the  liberation  of  chlorine  in  the  ga8<=oas  stato 
towards  the  close  of  the  operation,  resulting  from 
the  iron  solution  being  acid.  To  in<(uro  satisfactory 
results— that  is,  results  within  1  5th  per  cent,  of 
tho  truth — the  following  particulars  muHt  be  attended 
to  :— 1.  The  iron  must  either  be  quitf^  pure,  or  its 
value  mubt  be  ascertained  and  allowed  for.  2.  The 
weights  and  measures  must  agree  amor^f?  themselves  ; 
it  matters  little  whether  oithsr  of  them  have  a  pre- 
cise valun,  so  long  as  the  smaller  weights  and  divi- 
sions are  aliquot  pArt9  of  th*>largrr.  3.  A  drop  or 
two  of  acid  is  sufficient  fo  add  to  the  iron  solution  ; 
more  mn>t  be  avoided.  4.  Caro  must  be  taken  to 
insure  the  complete  solution  of  tho  soluble  part  of 
the  powdor,  and  the  sediment  should  be  uniformly 
diffused  through  the  liquor,  by  stirring  with  the 
ladle  prpvioui  to  charging  the  burette.  5.  The 
burette  should  be  filled,  the  level  adjusted,  and  the 
testing  started  without  loss  of  time,  so  that  the 
seilimontary  matter  may  not  settle  in  the  burette 
before  the  operation  is  completed;  of  course,  the 
iron  solution  will  be  ready,  and  the  plab  spotted,  before 
the  burette  is  charged.  6.  While  the  bleach  liquor 
is  being  run  into  the  iron  solution,  the  lattar  should 
be  kept  well  stirred,  and  towards  tho  close  of  the 
operation  the  liquid  should  be  run  in  in  small,  suc- 
cessive quantities,  with  froqucnt  testing. 

The  arsenic  process  is  conducted  as  follows : — A 
standard  solution  of  arsenite  of  soda  is  prepared 
by  dise>olving  139  5  grains  of  pure  arsenous  anhy- 
dride, and  400  grains  of  pure  crystallised  carbonate 
of  soda,  in  G  or  8oz.  of  water.  This  can  be  bei<t 
effected  by  boiling  and  shaking  for  some  time ; 
whon  the  def^ired  effect  has  been  produced,  the  solu- 
tion is  allowed  to  conl,  and  is  then  made  up  to 
10,000  grains,  or  one  litre.  Ten  grains,  or  1  cc.  of 
thin  solution,  is  equivalent  to  01  grain  of  chlorine. 
The  bleaching  powder  solution  may  be  prepared 
precisely  as  I  have  already  described.  This  method 
of  making  np  the  solution  entirely  in  a  large  mortar 
is,  I  think,  more  easy  of  execution,  and  quite  a^ 
(satisfactory  as  that  of  transferring  the  solution  and 
sediment  with  repeated  rinsings  to  a  measuring 
fliisk.  One-tenth  of  tho  bleaching  powder  liquor  is 
drawn  by  a  pipette,  and  delivered  into  a  small 
beakf  r.  The  anenious  solution  i<4  run  into  this  from 
a  burette  graduated  into  cubic  centimetres  or  grAin» 
to  correspond  with  the  other  measures  used.  The 
operation  is  completed  whon  a  drop  of  tho  solution, 
lifted  out  upon  a  glass  rod,  no  longer  gives  a  blue 
or  violet  colouration  when  brought  into  contact 
with  a  slip  of  starch  pap?r.  The  starch  pnper  is 
prepared  by  soaking  filter  paper  in  a  solution  of 
iodide  of  potassium  ard  starch.  "Wlien  dried  it  is 
cut  into  slips  and  preserved  in  stoppered  bottles. 

•  Bcinir  the  8ubfftaiio«  of  thn  C.intor  LoctnrcB  delivered 
before  the  Society  of  Arts  by  Mr.  W.  Auaiorr,  F.C.S. 


No  objHstion  has  been  raised  to  this  process,  which, 
no  doubt,  gives  accurate  resulta,  but  it  will  be 
manifest  that  several  of  the  precautions  neoessary 
to  be  observed  in  the  execution  of  the  iron  process 
are  quite  as  important  in  this.  For  paper- makers 
who  have  not  the  requisite  laboratory  appliances  for 
delicate  and  accurate  work,  the  arsenious  solution 
could  be  prepared  in  tho  same  way  as  reoommended 
for  the  standard  sulphuric  acid. 

The  ohemical  agents  which  next  claici  our  atten- 
tbn  are  the  various  aluminous  compounds  used  to 
precipitate  the  restn  from  the  resin  soap,  and  also 
for  preserving  animal  sise  from  putrefaction.  The 
nature  and  effects  of  alum  and  the  various  alum 
substitutes  form  perhaps  the  most  important 
chemical  study  connected  with  the  paper  trade. 
The  only  valuable  constituent  of  all  these  substances 
is  soluble  aJumina ;  this  agent  is  chemically  com- 
panionised  with  sulphuric  acid,  forming  sulphate  of 
alumina,  and  it  not  nnfreqnently  happens  that  there 
is  more  of  the  acid  in  the  article  than  is  required  to 
form  sulphates  with  the  bases  present ;  the  excess 
is,  consequently,  a  free  and  very  active  agent, 
asserting  its  presence  injuriously  in  various  ways, 
some  of  which  have  already  been  commented  upon. 
Alum,  which  is  the  purest  and  bodt  known  of  the 
aKonts  referred  to,  is  a  crystalline  substanoe,  oon- 
sisting  of  sulphate  of  alumina,  sulphate  of  potash 
or  ammonia,  and  water,  forming  what  is  known  in 
chemistry  as  a  double  salt.  The  composition  of 
tho  potash  variety  may  be  thus  symbolised : — 
AI2  K:  4  SO4  -I-  24  H2  O  ;  its  crystalline  form  is 
that  of  the  regular  octahedron.  The  ammonia 
variety  may  now  be  regarded  as  little  better  than  a 
ehemioal  curiosity ;  the  extensive  development  of 
the  Sfcrassfurt  potash  deposits  have  preatly  cheapened 
this  material,  while,  on  the  other  hand,  the  largely 
increased  agricultural  demand  for  anmonia  hM 
raised  its  price  enormously,  thus  placing  it  beyond 
the  reach  of  the  alum-maker.  There  is  no  cause 
for  regret  in  all  this,  as  the  potash  variety  is  the 
more  regular  and  serviceable  article  of  tho  tnro. 

"Snlphate  of  alumina"  consists  essentially  of 
sulphate  of  alumina,  but  is  alvrays  more  or  less 
contaminated  with  free  acid.  Tliis  articln  is  not, 
like  alum,  a  chemical  compound  of  definite  com- 
position ;  the  amount  of  the  soluble  alumina  salt 
varies  through  one  or  two  per  oent.,  while  the  other 
and  worthless  constituents  are  mixed  np  in  all 
proportions.  There  is  but  little  insoluble  matter 
in  this  agent,  and  in  this  is  found  its  chief  difference 
from  alum  cake,  which  usually  contains  about  20 
per  cent.  The  latter  has  generally  a  smaller  pro- 
portion of  free  acid  than  the  former. 

Alumino ferric  cake,  which  is  a  comparatively  new 
aluminous  agent,  is  manufactured  from  the  mineral 
bauxite  by  a  process  which  renders  the  exclusion  of 
free  acid  from  the  product  easy. 

Knowing  something  of  the  uncertain  composition 
and  the  infinite  trouble  sometimes  eauned  by  the 
extreme  acidity  of  alum  substitutes,  I,  in  view  of 
these  lectures,  asked  all  the  paper-mak^-rs  in  the 
kingdom  to  send  me  samples  of  ^  the  aluminous 
agents  they  wero  using,  that  I  might  be  enabled 
the  more  fully  to  investigate  this  subject.  In  re- 
sponse to  the  request,  I  received  a  great  number  of 
samples,  and  aleo  a  number  of  letters  stating  that 
the  writers  used  nothing  but  alum  crystals,  the 
composition  of  which  did  not  require  investigation. 
The  various  makers'  samples  were  arranged,  and 
two  ounces  of  each  sample  ground  up  together,  to 
form  one  averafi^  sample  ;  the  resnlt  of  analysis 
showed  the  various  agents  to  contain  sulphate  of 
alumina,  free  sulphuric  acid,  and  iron  (eoe  Table). 


Maker. 


U.  D.  Pochin 
and  Go 

Mr  Arthur  and 
Link  

n.  D.  Pochin 
and  Co 

Cochrane  and  Co 

Winder  and  Co. 

Potur  SiH'm.'C  ... 


Substance. 


Foreign. 


Theoretical 


Sulphate  of 
olnmin.'i 

Sulphate  of 
Biumina 

Aluminous  coke 

Do. 

Do. 

Alumina  -  ferric 
cako 

Sulphate  of 
alumina 


5.S 
H 

3Q 


a 

B 

9 


©3 


fl5 


40  a*  =  Li  10    172  I   -15 
11-68= 12-50 


42-31^ 
40-»i8^ 


12-70 
:  12-20 


Alum  crystals 


3-70      -13 
1-24  i   -25 


HJ21=14-«  none     '77 
J8"5t= 


14-.W 
:j(J  12=10  83 


I 


none    {  § 


nono 


} 


9 
a 


These  resulta  are  instructive  and  requiro  little 
comment  on  our  part.  All  the  British  makes  con- 
tain more  or  leas  iron,  and  all  except  Spence's 
alumino-ferric  cake  contain  free  sulphuric  aci<L 
The  foreign  make,  of  which  I  received  three  samples, 
is  froe  both  from  iron  and  acid,  and  is  certainly  a 
voryfine  product,  well  suited  to  the  wants  of  the 
paper-maker ;  I  understand,  however,  that  the  price 
is  such  as  to  put  it  beyond  the  reach  of  tho  makers 


ENOLISH  MECHANIC  AND  WORLD  OF  SCIENCE:  No.  S78.        Mabch  22, 1878. 


g  M  iMt  tU  r«T7  bif  bmt  elttxt  of  papDra.  It  wiU  I  lonir  ■•  eomneD  Uir  i*  kllowei  fiill  n 
M  •l»»n*4,  tbkl  tbe  ««k«  niin  liy  Mr.  fip'iiw—  "i  rKtion.  th>  Kinr^  PalJution  Pr^^^l 
win  in  Ml  aiilKlr  kn'.WD  for  bu  MJi-ntifie  n-tmnh, ;  lh»;)''i>r  btlbn  b''t  Hiil  >i!  a  d^a)  Ittit: 
■M  biii<bt'r^i«kn4  (■>«•«>•  k^  bcfci'iB-ml  a»!iD(BC  |  Itw  i<  fir  i.'.or*  powtrfal  and  errtun  i 
t.nr— CTjnUicii  a  r'ltt.t*:/  Imnn  fTipiiT  ioE  of  inm,  j  mo  tLc  n«w.  Tbc  lattn  aimi  at  thepa 
vkitk  BodvBbtrviJtriiitlrM'lUiUkhkf'ir  i!'/n«of  tl.t     n'r^sii  from 


•  ,  bnt  fnr  aent  an4  mCHt  iHisarj  ;  tbi 

ka  k  liilbf  >R'iit,  nuit  nuk  »n7  bigh,  oving  Loth 
l»  ih  iii(ia  p*rQ>Dt*7«  <■!  kinniaa  and  tin  ntin 
■twcDllrreadd.  AlnailMlf  iiiihrnlirincontaiii- 
iilC  I  'HlKr  trM  aci'l  aor  itaolall*  matter,  aLd  in  tbc 
•kifinn  ly  of  it«  enii.pMiti'ic,  bat  it  miiit  not  b« 
IwitdUD  tbM  lli4  aaipbata  ot  klamita  io  it,  M  wrII 
Bi  ia  all  tb*  nabatitntM,  ii  an  %aA  lalt  liaLla  to  act 
ip*a  ■train'-r  plalno  and  DsarhiDi  hi'm  it  wnl  ia 

•■J  af  it*  t'lrv  in  tha  liiiiir  frueen  ii,  u  ba>  Wa 
■         ■■ ■  •  ^B  o(  tl 


■ty  io  tbit  I  tbt  Crack  and  call  it  trkp^oie.  It  M  buMBi, 
OD  Act  o' '  bowiTtr,  tbit  tbc  man  that  unoed  tb«  wcra  and 
Tk?  old  iDTtttfd  t>.c  Bnt  telrpboae  mi  B^,  a  Ocraaa 
I  it>  action  reh'o'.xa-tcr,  near  Frankfort-an-tbe  MuM.  I 
ificatioD  tf  exhibited  hit  ini^ramrat  bafDrB  tbif  •Ofiatr  fODTtSH 
infr  a  ear«  '  jexri  api,  and  the  attrntias  I  piid  to  it  then  hii 


•Inadr  ■f.^ieatid,  ti 
•tirial*  bf  *oda.  [I 
flat  (iT'i-t  obntaina 

ilaai 


Btt  >« 


that  « 


eonpaiatiTi-lr  aniall 
aulphat 


d  thut 


telepboDe,  bnt  I 


._  rolled  ar*  rotunda];  barB>'(-!,    bem  of  aerrin  to  ne  in  decipbcriuK  w 

liimn  tti«  fotiii>r  coan  down  onrt'-eritillj  npon  '  to  ht  tfac  tnia  tbeorr  of  th«  pnsmit  tslepkma. 
all  po'lnltra,  demanding  imm»dia>e  and   complete  '  eonld  EOt  Uj  nr  baa'  —  -     .  ■     • 

ee—at-.on  of  th«  poll'jtion  at  any  c.*t.  hareeite-niJOriifdoD- 

I  am  coiTinwil  tV.at   no  pro-»-B  of  fil'rmticD  i>  '  R(i»    med    at  a  ten- 

app!lea)i!fl  to  the  poriSeatica  of  tht  vaale  di^chaiyn  i  diaphrai m  of  akin,  at  1^  eeaira  of  vUali  «a<  ■ 
rtleireij  to,  nntil  at  l«iut  th-  itroi'fr  p-tnion  of  the  '  amall  plate  of  platinnm.  On  the  plat*  raited  tb«  1«| 
iDipuritie>  are  r»mr>r(d,  either  >>;  rinpl^  ^u>t:deiee  — platinnn  abod— a(  a  metaltriaoKla,  and  tbaollMr 
or  hy  prtoipitatiAD  vith  chrniml  az'nt*,  and  I  am  tvo  1m«  etTected  the  piuia  and  tba  nlraiue  coania> 
'     '  '  p--!  that  pnrifi-ation  bt  crFcipitatinn    tioa  of  t^e  Brranienent*-     Ai  tbeduc  waa  icilatad 

'  '     ■  *'-■'■  thT    by  the  Tf.if-,  the  wntral  Uf  of  the  triftB|(le  kept 

Ih- pint*,  hreakinj  ■.  -.— -l^i 


..  ,aulphnrie 
■na  ID  ILK  ai.da,  and  tbti4  pr-vipitale  iho  aluminH, 
Iti  rii»M  laUint  ib  arid  cba»r>fr.  Wb*n  the 
alBiBiaiHiH  a|r">t  enntsina  frM  arid,  tbia  will  Griit 
atk  uptiii  iba  rn-inata,  formins  a  neutral  lada  aalt, 
aad  prM:i|>itatinB  fren  I^aiii,  which  I  bato  alr^r 
tlatad  lu  Iw  undaairablB  in  thvpulp;  u^'iap  eice>* 
af  »Beli  an  aaant  both  evila  »iU  acfirna.  By  pro- 
fnlf  apporkioain^  the  iir'eipitatinK  a^eat  la  xh:  [ 
nai»  t(f  )k  preRipitat»l,acid  pulpi  urn;  )«  entireli 
amiiliH.  I>I  ouurMtbiareaiiKuiionly  beobUinrd 
«B  nti^faclory  «aT  wbi^n  thn  precipitating  aitant 
aoalK  m  bo  fine  and  ;  wLen  it  dwf ,  neutrality  may 
lUll  be  a'cured,  liut  alvay  iit  Ibe  aipeaaa  of  «a 
Baah  laain  litinff  pmaipitatad  tree.  Itotb  alnm  and 
•li.iB  eaka  eontnin  a  large  pprecntiRe  of  water 
»Utb  I'uiia  ctiuumnra  wwm  to  refiard  aa  an  im- 
yartai.t  mattir,  und  rhown  tba^a  whieb  contain 
kaat.  'I'liia  ia  a  Trrjr  nhauiit  pra<!cdure  ;  tba  fact  ot 
•aa  take  evutaininii  lU  or  (Ten  'Jll  per  o  iit.  of  water 
Mara  than  atiOthur  i*  of  no  cocaiMiui^nro  whaterrr  ; 
tk  HOI  utinn  of  rral  impurtunca  beinfi  which  contuna 
aoH  »olubIo  alamiua  anil  loail  frca  ucid,  anil, 
MCDndary  to  tliia,  vhiebcontuna  the  leant  iron  ami 
ai»(iluMg  or  Kritty  matter*.  Ilia  eilimatioD  of 
alanilna  ia  a  malttr  of  aoma  nicety,  nad  not  to  be 
aad'-i  li-kra  by  any  hut  aipsrienced  chemiatt.  It 
aaanot  K'l  iloin;  by  auy  timpli^Tolumalric  mtthod,  auch 
at  I  barn  U'-wrilnd  iit  H'litabla  for  lada  and  i-lilorino, 
mi  ( ran  wlutn  Mliiuaird  by  a  fa-iincci  rhemiit  in  a 
wdl-appainlod  laliont'ory,  fireat  caro  mupt  bo  taken 
t*  aartira  alrioUj  aconralo  rmultM.  Alumina  ia 
vtCfuiblnl  frotn  tba  liltcreil  mlutioD  by  ammoniu, 
Ml  tBa  iiriiripitala  ii  lialilu  citlitr  to  bo  too  liit'it  or 
tMlw**y,  juilaa  eertain  prccau  tionii  arn  obnerred 
W  MKhRlMl.  For  ilolula  of  tlin  prooeai  I  mutt 
■alar  to  I^wieniua,  ur  uny  of  the  othai  leading 
iMj/tiral  autbora. 

U  Iha  iiiiiiur  ebemieala  «n  nftnl  only  hrieSy  notice 
InnalpMla  iif  aoila,  or  aiiticblor,  uatd  to  na atralias 
iim  aeidilyet  the  bloMbnl  bHlfahilT.  Tba  action 
•I  Utia  aniit  baa  almaily  bitn  deacrihed.  The 
■Itant  itw^U  U  eompaard  of  a  xulpLur  acid  eantaii 
a  lalatin-ly  larRn  proportion  ot  niilphur  to  Ihs  oiTgei 
— '■■nidwith  il    — ■'  -■'■ --■ '-       


with  chrmial  aiini 

MJimtLtary  matttr  may  be  lerj  thsronghly  fppa-     noi 
rate^i  and    an  apparently  pare    diichar^e  ba  the'  tio 
nanlt ;  bat  I  hare  yet  to  Kar.-i  of  a  procns  that '  in 
will  itAutf  the  eraina  of  potlntini;  matter,  [otnfal-!    brt 
and  an^perdtd,  per  gallon  to  a  Jo«er  po^nt  than  a    em 
Itiwd  artlling  ajaum  witboat  any  cbtmieala  will  do,     mn 
e-pMlally  if    tba   affluent  water  from  tha  aettlinK  '  hti 
■T-t>m  14  pa«-cd  thro  igh  a  «imp!e  alb  SIter  befarv  |  tbi 
bticg    di-eharErad.      Cbemitai*   are  not  to  ba  bad 
gratnitOH'ly,  and  tasir  applir-aiion  on  a  l»r^  ipsl* 
inrtlrra  both  plant,  Mwim,  o'ld  labour.     It  is  belter, 
tberrfDre,  to  apend  a  little  more  money  npon  a  well- 
arranprd  ayst-m  lliat  will  work  ilaelf,  and  rtijnire 
CO mparntin-ly  little  attention,  tbun  a  tittle  lea>  upon 
,U..i  outlay. 


Ii.tt*r  than  all  the  ac 
wbirh  I  bare  alluded,  h^wi'T'^r.  i.  t 
in  tbq  mill  itaelt.  Let  lh<!  bmtii 
bathing  liiuida  be  >o  workMl  thil 
teriili  may  ([o  into  thecneine^  ao  cl 
little  further  washing  ;  n  bcttir  ou 
reault,  and  one-half  ot  the  pnllutin 
let  ■liu'iFt  thewbolA  of  tbe  maoii 
leeted  and  rim-ed,  which  will  oftei 
pro&t,  and  will     ' 


If  pre. 


eipable  of  I  of  thi 


.apt    only  01 


object  aimed  at  made  mora  ea<< 
An  efStncDt  aettling  ayttem   ahonlij 
containinp  f rem  21  to  3(1  honra  flow'  ot 
il  thfl  Iii]'iid<  arri  linger  in  the  ayaten  Ih' 
ts  pulrely,  especially  in  bat  weather,  wi'h 
wbieh  ia  ccrtninly  no  imprOTrment  upon  lb; 
condition  of  tilings.     l!:Tery  HuttlinE  btMoto  aliould  j  pli 
'-      -otidod   with  the    menns   of   diachargiog    and    pa 
ng    the    xlud^  aa   it   acmmulatei.      If    tbe    un 
!ra  h(i  well  coaatrui^ted,  the  alailga  ahould  lift 
wked  form,  easy  of   rcmsral   to  the  rubbiab 


il  of  wire  placed  in  a  aonndiog  boi.  At  mA 
it  ^are  a  mignttie  tick,  and  thaaa  bnig 
I  in  the  muMCal  order  giren,  raprodooad  tba 
1  tonnda.  Tbe  Bending  inatnimant  I  bm 
■hown  in  Fig.  1.  A  copper  wire,  in  pMriBg 
h  the  iklB.  ia  Sied  to  it  by  taaling  wai,  and 

^ ^low  in  a  fine  platinum  wire,  or  watch  hai» 

airing  tarred  up  at  the  end.  which  ruba  on  ■  plataof 
plitiuum,  P.  The  reeeiTinff  inBtmmant  i*  alia  il 
Fffeet  R«ia'i  arranTement,  bnt  will  be  afterwaidi 
de'cribed.  II  ia  the  tin>-babbiD  magnet  abawmin 
Fig.  3.  with  a  tin  boi,  B,  thrn  Sin.  dianetfr,  aad 
und>r  jin.  deep,  lying  oa  iti  polea.  The  meaaag* 
Gcation  to  ean  be  beard  from  tbe  pole*  alona.  Tbe  box  tt^ 
aich  begir.n  ftrengthena  it.  To  ahow  you  the  adraooa  ia 
wling.  and  telephony,  I  reproduce  the  B'ii  aoandi.  One  Bota 
boiled  ma-  by  ilaelf  woald  icaroely  be  considered  mniieal.  D 
I  to  riKjaT^  »ounde  rather  like  a  harab  fcratch  when  aoanded  b« 
will  be  the  itaetf,  and  it  only  becomes  mniical  by  contraat  wiU 
iated  ;  and  the  found<  wbish  'ollow.  Tbia  barahnraa,  which  ii 
ttr  be  col-  I  eiaclly  that  produced  alvo  by  tbe  hopper,  il  doa, 
done  at  a  I  among  other  sautca,  to  thii,  that  neither  tbe  boppiaf 
ity  of  the  I  legnorrnbhiDg  wire makeemo-e than onBConnectioa 
'f  BLub  of  I  at  each  break.  Thia  ii  beaulilnlly  ahowD  by  ihg  BJI 
ited  I  telephone.  When  put  in  the  cirauit  of  a  Tory  weak 
palvanic  pair,  and  held  np  ta '' " 


.Itbaugh  I  take  the  utmoat  ci 


ing 

- jiide,  with  the  eon- 

ililutiaii  ot  whiuh  wo  are  aln.ady  faniilinr.  Like 
sHil  otluir  eryntaltinc  liodiea,  itn  compoaition  doe* 
lat  rary  niucb ;  if  contaminated  to  liny  rcrioua 
aatant  it  will  Ihi  by  the  ailmiilure  of  foreign  eryatal- 
liaa  »qli>tance4,  delilHrately  aililnl  to  reduce  Uh 
aalwi.  '11hi  ■Irmgiti  of  tbe  oil  ot  rilriol  auppUeil 
la  tbu  Bill  will  btiaaorluiiiail  by  an  ordinary  hydro- 
Matur.wbil'i  iia  fmHlimi  from  eolonr  will  autncicntly 
iadioil'i  iti  purity  for  all  paper- making  purjioica- 

ilrforu  diaimaiiiiK  tlia  iinaation  ut  the  di>po<al  ot 
Dm  Inpnrn  water  diMcbartti'il  tram  Tarionn  luirb  ot 
A*  papi  r  pracniK,  I  may  ainto  thiita  Uiiiloldei^lTort 
Iw  biHm  mwleby  Mr.  Wm.  W  LaibiUo  to  reburn 
rtiwaatn  limamuilting  tram  IbeeaHatioiaing  pmenFa 
and  tbu  iirrparation  of  )ileaehii;i:  liiinur.  I  bate 
wan  Ike  pinroia  in  ommU'in,  and  wkila  it  kiu  not 
ft\  ntablirbrd  ila  daim  to  be  a  eomplate  anrraaa,  it 
■  an  I  Ifort  in  tba  rigbt  direotion,  and  will,  1  truit, 
aHJiuiUrlj  aneonpliah  alt  tbaleaii  he  dnin-il.  I'he 
d^iwal  ot  thrao  wiuto  produDla  ia  really  a  wiing 
VM'ition.awIi  aa  aura  waninat  all  wiih  Mr,  Tddille 
wd  hit  rvworkvT* auooaa*  in  their iftuH*  to  cunrert 
•bat  ia  at  prraent  •  fpRantic  uuuunce  into  a  uroful 

Uai7  and  Tarinl  baro  tiMa  the  aebrmpa  propnard 
br  the  purillrution  ot  waat*  angina  and  t— ■■'— 
«Hbi»>  lirt  tlia  tavt  Ibal  the  inillowurra  . 
%rtll  K-k— who  ha*«  already  adupli-il  i-rory 
*  pnieUniblo  aiiil  n  awiui'ily  arulab^  nu-anii "  of 
wiri/lcatioii  -  am  gMug  forward  ia  Ilia  pre«onl 
Htiion  ut  I'aitiumvnt  will  a  bill  Io  i'ni)iow.-r  tliem 
to  Uko  a  pitiF  Id  the  apa  at  a  ro>t  of  ovur  illlKI.DIIO, 
Vatify  to  the  iuanlHeienry  of  thrin  all-  No  donbt 
Muii  hiia  hmra  aeeomplialii'il  on  tbe  alretim  referred 
ko.  I  harp,  nij'M'lf,  dvvateil  nearly  four  yearn  to 
)ha  prvMi'm,  aiul  ronaidering  llio  eilent  of  the 
intnalry  and  the  auiaUnt»i>  at  the  fluw  of  water,  Ibo 
manlt  U  not  to  bo  deeplard  i  atill,  bowercr,  at  tba 
lua  af  Sftilland  atanda,  tlia  riparian  |iroperties  are 
aatilVnl  to  demand  abaolute  purity,  errn  a'  '  ~ 
aivaii*  of  atopping  tba  iadiutry  nltogetbar. 


THE  srticuUt 
though  it 
"-  if  the  Atlnnti 


NOTES  OK  THE  TELEPHONE.— I* 

Bt  It.  M- Feboubos,  Pb  D.,F.B3.E. 

tal^pbifna  id  already  an  old  atory, 

perfect  ia  our  network  of 
I    nnr     mnanH    ot     ponuUr 

itboul 


make,  at 

,  ™.it*ct.  Tba  rubbing  of  the  imall 

theplaleof  tbqpreaentderics  effeeti  «1«K 
>1  I  make-and-brf*k  contact  on  the  inr-iiualitiet  of  tk« 
,t  each  Tibration  ot  the  diaphragm,  inMi> 
r-,..-- with  a  apntter  of  irregular  and,  so  toapatt, 
unintentional  conlaeti  and  bmiki,  which,  aa  ia  tba 
case  of  the  hopper,  mar  the  parity  of  tba  aooad. 
There  is  one  pecnliarity  of  tbi«  rubbing  arrangaBmt. 
At  times  tbe  rasping  sound  yeiaea,  and  ■  d«r 
mellow  musical  note  ia  produced;  and  jtutaiToa 
iro  going  to  catch  the  arlicnlate  sounds,  the  nipag 
returns,  or  the  wire  gets  out  oE  gear,  and  ill  action 
csa.'04.     Such  Incid  intwyali  gi«  "  '" 

that  not  many  months  will  elapse  b 
huttcry  is  yoked  to  the  telephone. 


n  about 


;otbe  >i 


y  know  a 
T«,  therefore,  to  intn 
.y.    So  remarkable  a 


'ill  e' 


marrolluii'; 
,nd  tbe  nan 


ory  ot  er 


re  ths  galnaie 


..  I,  and   hold  ita  owi  Ua 

teleiraphio  lin?a  with  other  telegraphio  inatruiMata- 
I  do  not  think  I  am  fanciful  when  I  Fay  that  I  bafj 
heard  nrticolote  soundj  at  auch  timet-  If  lae* 
acluilly  Wire  tba  ease,  it  could  only  bar*  »riiB« 
from  f  uilden  eUangO!  in  tbe  roaistanco  of  the  citwM 
introduced  by  the  rubbir.  If  thia  yoking  iboJ* 
err'r  prore  »uccc-sful,  <b  will  be  as  applicable  to  tM 
K-u  teleplione  as  to  Bsll's,  and  tbe  old  knittlDg^' 
will  be  able  to  tell  an  articalate  Inle  in  aee««» 
magnrtio,  though  perhapj  not  ao  loud  or  diatiact  M 


re  ptr.'cc 


both  cijualW  anexp'ict'il,  G<|uully  told.  Tba  Gi 

tliut    ut    the     Ii  J  htiiing -conductor     by      Benjamin  i  ■— 

Kraiiklin,  and  tho  other  that  ot  the  telephone  by  !  dorelops 
I>rofcH-or  Graham  Bell,  botb  attn  in  IbeSrst  instance    ""^  ^"" 
profiuiiioiiBlly   non-arieatilie — the   former  b»ing  a 
priiittr,   sod    the   latter   a  proteitor   of    Knglicb 
' .uld  almist  taney.  if  they    •     ' 


eated 


Tba  Eiia  telephone  uu-j  t.c.mu  ™».i-~— ■ 
terest-  The  proctical  buay  world  payi  btt* 
.tention  to  such  acicnti&B  toys.  Same  liiteen  1»* 
,)i  _.«.-  ....i  f.hii  ratping  telegraph  all  at  one 
D-apeaklng  prMtical  instruDtf" 
Had  licia  been  able  to  maka  a  proper  aending  initr« 
ment,  speaking  telpRraohy  would  haTs  beennC" 
thing  of  tlie  past.     To  Bi^llia  duo  ths  m 


cated  rn 


Duld  bai 


wurnoi  tiiem  off  from  aueb  uppur^iitly  unlikely  a... 
hawk'**  problem!!.  "To  r.  1>  the  heaven  of  it? 
liRhtniug.  *H  it  hai  been  juit,  "  and  to  make  thi 
teublo  Toiiw  of  man  apeak  to  the  nttcrmait  endu  ol 
thoearlli."  aji  it  no  doubt  yot  will  do,  avnK'd  Ueforo 
hand  mira  visionary  projccta.  Tbe  tclephono  add> 
another  to  the  iiiTintions  ot  noti- technical  men.  ol 


I    hiatt 


irit-and.* 
_,    ,.   s  that  the  reeaij*' 

iment,  if  properly  made,  can  also  be  a  aaD»' 
iment.  I  know  that  auch  is  nub  the  pTottaa*^ 
of  his  inTentiou,  but  I  trust,  before  the  ere»* 
T,  to  show  that  auch  ia  really  bia  merit.  J 
of  departure  waa  quite  different  from  t" 
in  bis  own  light,  quite  original,  and,  ao  Ib^ 
concerned,  his  intentian  ia  quite  a*  mneb 
B9  he  clnima  it  to  be.  Tbe  differeace  bet*'' 
wo  tidophones  ia  viry  much  that  between  a  *■ 


pride  that    of  all  tbi 


only  whistle  and  Ol 


■efinort 


t^  of  a[ 


wbittler  hai  only  to  know  hit  powers  b 
full  pnasession  ot  tbem.     I   shall  now 


ae  the  Bell  inttrum. 


ind  singing ;  bn^ 


thn  inrrntor  is  a  ualire  of  tl 
reapcetvd  liitlicr  aua  an  ac 
aociuty.  I 

An  intorealing  diacuMion  took  place  recently  in  unde^tand  it 
one  ot  unr  newapaprm  aa  to  tho  difference  of  the  "^"i  "  "»*' 
p'niiiH  at  thn  ll.>rninn  and  Kngli!<h  languagea,  in  lo  '  ^alTanomcter 
much  that  the  t;.<rmun  luiiu<uag<- nnmrl  tho  instcu-  |  naturally  cikl 

mrnt    iVrnrfpn-eber   or    Fariipt.iker,    with     natite    October  Li^t  la    eiacmannp  me  ■ 

Toiiil.1.-,  wbi-iOM  Mich  wa.  the  poverty  ur  pedantry  ;  «™"«  <>'  "T  "■"■'  "O'''-     FiP-  "^  i»  Uw  diaf^ 

of  the  Kngliah  language  that  va  bad  to  borrow  from  '■  <""a!ly  giTcn  m  explanation.     Tba  aanding  an^ 

-    -      : .  _.  I  eeiyiog  inalrnmoiiti  are  fac-simild*  of  *«cb  O^' 

•  A  tapi'r  TiMd  nt  a  niMliDg  nt  the  Biml  Soottiih  !  and  are  eoonectrd  hj  two  wires,  orjby  ana  wire 
Baalety  ot  Arti,  anil  pnhltihod  la  the  £i,«'n.'.T.  ]  au  earth  return,  as  m  ordinary  tcteKiipbic  cnre** 


a  aid.    I  a?e<I  itaaearft.^ 


11UCIHS2.1878.        ENOLIBH  UEGHAITIO  AND  WORLD  OF  SCIBNCB:  Ko.  678. 


kr^m 


h  tka  and  of  •  telt  iran  pin  ti 
I,  W,  kbont  eia 
._.  mi  coili,  C,  of  fins  wi 

, The  duo  »  nailed  to  or  nipped 

fruna  of  tlui  mouthpiHS,  or,  kccoid- 
mf  to  Die,  Um  Mr.'pieoe  oF  tba  iHtnimnit.  Wban 
ur  MM  apwlci  in  tha  moatbplEce  at  the  taading 
iwtnUDaot,  *ibi»tioDi  an  produced  hj  tha  Toica  in 
<W  du«,  which  Meoriinfcl?  mrhs  tha  diao  to  go 
Urkwaida  ukd  toraarda  in  front  of  tha  pin,  which 
■  firtBaUr  tba  pola  irf  tha  nugaat.  Thia  aiotkia  af 
Aa  diaa.  bj  tha  wall-kaoirn  lawa  of  magaato- 
<lMtri«ltr>  Mneaa  «lsetric  CDTranla  in  tha  ooil  of 
~~~  avratponiliiig  in  atnngth  wilh  tha  aiteat  of 
'  ,tioD.    Theae  ace  aent  to  the  reoBiTins  initru- 

and,  moTiDg  id  ita  coil,  increata  ardimiaiBh 

tht  abitDgUi  of  iti  pola.  Tha  iron  ditc  is  front  of  it 
il  altwuklelj  additionaU;  attivatfd  and  lot  RO  aa  the 
annata  ais  tnnimitted,  and  thrawr.  into  Tibrn- 
tina,  whieh  are  pneiaelj'  aimilar  to  thoae  o(  the 
mdiac  diao,  and  toll  the  lame  tale  ta  the  ear  ol  the 
SrtBCl  M  the  Toice  of  the  apeaker.  I  hafe  here  a 
HfMt  with  a  coil  at  ita  end  now  connected  with 
Iha  lalraaomelar.  Yod  see  ai  I  moio  thia  piece  of 
nam  front  of  ita  poles  backward!  and  fomrdi 
h>v  b«aslafiill7  the  apot  of  light  reSected  b;  the 
Wgnat  DUiTar  tianla  in  perfect  correapoDiIonce. 
Wahftring  only  to  fane;  that  inalead  of  baiinit  a 
■m^  tnirror  we  hare  a  moring  diio,  and  thi 
Owj  af  the  iaatrament  ii  complete.  There  ii  the 
■art  perfect  eomapondenoebatw  at  D  tha  aandinit  and 
MUiiiUK  inatT»menta,  and  no  dialinelion  of  poloi  aa 
BabaUer;.  The  moiv perfect  1;  therreceiTe,  the 
Wte  psfeetl;  Iha;  lend  a  meuaga.  Thi*  eiplana- 
tiaa  ii  heaatiful  and  aimple,  and  one  waald  wish  it 
trv;  it  most  always  remain  the  papular  one. 
Tilgitaaatalj,  haweTir,  when  narrowly  aiamined, 
itialooadto  be  a  mere  hypothceia,  and  to  hare  as 


able  abont  the  telephone  ia  ita  eitrome  deliiscy. 
telephone  pnt  in  a  gaWanic  cireoit  can  indicate 
clearly  the  makes  and  break*  of  ooutaot.  I ! 
here  a  tiny  galTaaio  cell,  conaistir.g  of  two  G 
iron  and  copper  wirm,  -OOyin,  in  diami-ter,  imnie 
i'm.  apart  for  ahont  an  mch  in  diatilled  water, 
when  I  mb  looiely  one  terminal  wire  of  the  ail 
asaiatt  the  other,  ao  as  to  make  and  break  coniaot, 
the  frietion  of  the  wirei,  ioandible  to  one  etauding 
near,  ia  clearly  rendrreil  by  ihe  telephone,  and  thai 
inaoircait  of  700  ohms.     Thia  signi Set  that  '" 

throngh  fifty  milea  of  ordinary  telf^i 
abow  yon  Iha  eSeot  of  this  pair  on  the  nlTanom< 
it  scarocly  mOTes  the  spot  of  light.  Such  eiccj 
delioaey  almost  baffleaconcpticn,  bat  your  satoi 
*   will  ba  moderated  when  1  tell  you  thj 


aoonatie  instrument,  sui  gmeru,  and  its  amuUnees 
leemi  to  point  to  molecular  as  well  aa  Tibratory 
action.     The  lollowiog  experiment  seems  to  me  to 


it  J     TUSNINO  A  CUBE  IN  A  LATHS." 

,",°°^'! '  TJICKINQ    np    an  eiehange  the  othpr  day,  wa 

'^J;'8  I  Jl      nolioed  amonB  other  ram.rka  on  Uthe-work, 

n.  .i=rnifl.,-.wil!.    O"*    («Tid»ntly   written    by    m.aconatnction   after 

«  teOph  a,  d^ly  '  "^il-B  "  Hclt«pffel  "l.  stating  that  .he        "  " 

r  toW^ni,;^  .T;™      I  '  "'  **"'  prmo*  "'  machine  tools  was  limi 


lited  to  the 

Erodnolion  of  onrred  anrfacof,  or  plane  earfacas 
aTicg  oarred  ontlines.  So  far  from  this  being  the 
case,  the  lathe  may  be  used  nob  only  for  cinmlar, 
._■_    1 i^g^  boring  and  drilling  al~ 


nent  will  be  moderated  when  1  tell  you  that  Ihe    i._t  » L_: .i-.t; r. :..  ... j   ;:.,  : ; 


inUiteia  that...         „  ,_  .  _. 

itT  of  the  ear.     No  wonder, 

wighbouring  wirea  io  a 

'  the  faint  elootric  echoes 

^  affect  the  . 


Um  proeacdJEg  to  gire  reasons  for  thii  I  may 
Mm  some  of  the  cnaractatitlics  of  tha  instm- 

SM.    Ona's  first  attempts    at    telephoDe- making 
*itb  liearing  a  TOiee  at    the  receiring  end 
,,  SBBliBed    articnlata    sannds,    caoTeying    no 
its  WMd  or  meaning.     Though  the  instmmenla 


■hdtalspboi)    .  _._ 

■Maaiked  in  the  conitmction,  the  voice  ia  hoard 
Mak,  bat  apparently  for  off.  When  somelhiDg 
■  latletion  oomes,  the  voice  sounds  only  a  few 
Mil,>sd  yon  would  be  inclined  to  look  over  your 
■"■«  to  see  the  speaker.  Eilernal  noise,  how- 
■,nasneh  modifies  this,  and  what  with  silence 
M  alitllBa  Btlentioa  wonld  seam  land,  becomes 
■d  eonfnaiDR.  Favourable  potitioii  tells 
•dyin  ooa'a  i^predatioa  of  the  sound  tram- 
W-  Is  tse  present  state  ot  the  instrument, 
^  h  needed  ta  ioSDre  hearing.  I  hare,  how- 
ptMB  able  in  aome  iosUnc^s  to  hold  a  concersa- 
the  nsiie  of  a  class-room,  and 
nta  receivo  a  song  that  is  audible 
- ,--  HI  two  standing  with  their  heads 
^"W  <Mt  oft.  Bnt  generally  there  must  be 
^^  Bod  the  inatrument  mast  be  held 
J'tw  mi.  To  prevent  the  contusion  that  not 
2^WIy  snjna  when  both  speak  or  hear  at  the 
y* '■e,  there  are  two  iustrnments  used  at  each 
^l***WDona  getaa  long  messngo  ha  puts  both 
j"*<sn,  and  than  the  message  is  given  with 
fff^aty.  Soma  disappointment  is  felt  that 
fjf^'wsean  onlj  speak  to  one  liatauer.  This 
ifona  recollects  how  litth)  ot  the 


a  telephoL  _ 
the  grating 
to  rabagainstit,  ■ 
ot  iron  and  the  seniiaiiicy  < 
then,  llist  the  induction  ot 
telegraphic  cireuit,  eaosod  b. 
of  ceasing  enrtents,  is  not  only  sofBi 
telephone,  bnt  quite  to  orermaster  it.  anoioer 
romarkable  point  is  the  small  amount  of  magnetic 
power  requisite  for  working  the  instrument.  Pro- 
teesor  Bell  fonnd  that  the  residnal  magnetism  ot  a 
soft  iron  electro- maRoet  was  quite  sufficient.  In  the 
form  ot  tba  instrument  nhicn  I  hare  made  with  a 
borse-sbos  magnet,  with  pole  pins  at  right  angles  to 
the  plane,  I  can  attach  and  detach  an  armature  of 
soft  iron.  One  wonld  fancy  that  the  attachment  ot 
the  armature  would  dirert  lie  magnetism  from  the 
pins,  but  ita  removal  or  attachment  does  not  produce 
the  taiotest  quiver  or  variation  in  the  sound  sent  or 
leceived.  The  tnnd  of  magnetic  power  of  an  ordi- 
nary shilling  magnet  is  thus  immensely  in  excess  ot 
the  requirements  of  the  instrument. 

Patent  inventions,  though  protected  in  the  money- 
making  and  practical  world  from  imitation,  are  not 
exempt  from  ecientiflo  criticism,  and  it  is  in  this 
spirit  alcne  that  I  proceed  to  indicate  some  ob- 
servations I  have  made  as  to  the  rafionole  and 
form  of  tha  telephone.  Such  of  them  as  aro 
dependent  on  tho  ear  as  a  measare  of  sound  I  give 
with  eoma  difSdence.  The  ear,  as  a  judge  at  loud- 
Bcaa,  is  somewhat  capricious.  Corporal  anil  external 
factors  enter  into  its  indicationa.  I  have  sometimes 
begun  with  a  sonnd,  apparently  far  off,  and  by  a 
littlo  training  of  tba  ear  found  it  to  became  wonder- 
folly  strong;  and  again,  I  have  began  with  what 
sounded  very  loud,  and  yet,  though  evet^rtbing  was 
as  befars,  I  contd  not  afterwards  near  it  so  well.  I 
hare  tried  to  make  experiments  na  nearly  at  the 
same  time  as  possible,  and  it  my  results  are  wrong, 
it  is  not  for  want  at  csre.  I  would  make  one  other 
remark  aboot  them,  and  that  is,  that  they  are  by 
no  meaiu  complete.  Any  forms  of  apparatus  I 
snggeat  are  almost  hsphaiard,  and  are  by  no  means 
tba  beat  passible.    The  principle,   not  the 

form  of  them,  is  all  1  can  speak  of.    I  would, 

first  place,  take  exception  to  the  vibrating  theory  ot 
Bell — vii.,  that  it  ia  tha  vibrations  ot  the  disc  to 
I  and  from  the  pole  of  the  magnet,  in  eicursions  pro- 
I  partionate  to  the  inteneity,  pitch,  and  quality  of 
Ihe  vocal  sounds,  that  Pleclrioally  affects  the  inatm- 
ment ;  and  in  so  doing  I  only  express  the  disgatiafac- 
,  tion  with  it  ot  almost  every  one  who  deals  with  the 
telephone.  The  mero  vibrations  of  the  iron  disc  are 
insufficient  to  oecount  for  ita  action.  I  admit  there 
is  vibration  both  at  sending  and  receiving  instru- 
ments, and  that  is  indicated  by  both  nhen  the  piste 
falls  fonl  of  the  pole.  The  sound  is  a  rattle  eiaetlj 
like  a  vibratory  motion  interfered  with.  I  have 
even  observed,  or  fancied  1  observed,  that  when 
the  fnndamental  note  of  the  plate  was  aounded,  the 
sncceeding  note  was  blurred  by  its  prolongation. 
It  must,  moreover,  be  admitted  that  a  metal  or 
elastic  disc  of  any  kind  can  reproduce,  bj  its  vibra- 
tions, all  the  tones  ot  the  human  voice.  This  is 
abundantly  proved  by  the  mechanical  telephones 
that  are  at  present  so  popalar,*  These,  however, 
u  regards  sixs,  and  thickness,  do  their  irork  precisely 
as  we  should  expect  vibratory  membranes  to  do, 
ind  are  no  exception  to  the  ordinary  laws  of 
sooustics.  But  in  the  Bell  telephone  yon  have  no 
inch  simple  rule.  Tha  size  of  the  di<c  does  not  in- 
crease its  power,  and  -'-  "--' ' ' "   - 

the  sounds.    Beyond 

in  ita  work  instead  of  improving,  and  a 

oan    ba    received,    though    with     some    difSenlty, 

ihrongh  a  diso  lin.  thick.     The  success  ot  the  con- 

itrnc^n  seems  tolia  in  bmallnesa— in  oanfining  the 


lisahnsa  ot  the  impreasio 
work  has  of  neoesiity  all,  or 
lines,  wa  will  describe  the  pi 
or  "die  "  ia  alathe. 


I  that  the  lathe-formed 
even  any,  carved  ont- 
icees  of  taming  a  oabe 


^_c^_ c p 

y  ^ ^a       B 1 ■ 


in  the  I 


A  cube  may  be  formed  from  rither  a  sphere  or  n 
cylinder,  but  as  a  true  sphere  is  more  difficult  to 
make  and  to  chuck  than  a  cylinder,  we  will  Gr*t 
consider  the  formation  from  a  cylinder  of  wood, 
metal,  or  any  aubstince  turning  nsatl;  and  withoat 


■i.^;*- 


TlM 


with  the  notion  ot   the  a 


2^*P  ■(  the  Toioa  of  tha  speaker  Ls  given  to 
^**^  >i,  aa  it  were,  only  one  ot  his 
^2'*'  ^B   *'"    maasage    has    to     pa's 


maasage    1 

every  yard  ot  wnion  j 
mk^--r7v  ~  -  •••*  ■— *11  extant,  this  energy, 
if^Hai  that  arm  so  much  of  it  oomes  to  the 
^  •wtUolly,  what  strikes  one  as  remark-  \ 


will  reprcMnt  the  end  of  tha  cylinder,  and  the 
square  one  (ace  of  the  cube.  The  side,  S  D,  will 
show  the  length  ot  the  cylinders  large  enough  to 
form  a  cube  with  a  side,  8  D.     Than  with  great 

1.  J-  ."",r  i  earo  tarn  a  cylinder  of  diameter,  D  M,  and  height, 
the  diBo  falls  off    g  d^  taking  care  that  ils  eidea  are  perfectly  paralkl 

unfl  ■  m.......  ■  j^ij  ^^^^  jjjj  j„|j,  g^atte  with  the  axis  ;  "  soribe  "  a 

circle  about  it  Ofucflv  half  its  height  (making  CE 
^  K  a,  as  in  Fig.  .1).  DesoriDe  two  more  dia- 
meters, A  B,  C  U,  midway  between  D  M  and  S  F, 
thus  dividing  tha  oiroular  ends  into  eight  equal 
parts.  Then  draw  lines,  M  V,  B  T,  F  L,  Ab.,  as 
ohown  in  Fig.  4.  Chuck  the  cylinder  so  that  the 
interaeotion  of  the  lines,  B  T,  K  0,  ahall  centre 
truly  (b9  tested  by  a  point  tool  held  at  the  intorsee- 
tioD,  I,  and  which  will  make  a  dot  if  the  revolving 
cylinder  be  properly  centred  and  chucked,  but  a 
circle  if  not).  Now,  commencing  at  centre,  cut  away 
down  to  the  lines,  M  V,  FT..  This  will  give  a 
perfectly  sqoare  face,  M  V  F  L,  which  will  be  one 


m  rood  a  Fellaw 


et  after 


Polalwl 
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forni  ilmini  ia  Fin.  5,  6,  and  T._    . 


■n  to  the  lisM.  8  D,  ke.,  pnaa  tha 
ia  Fin.  5,  6,  and  T.  Anin  ohaekin;, 
rat  to  thn  Una.  US.  kud  repoting  for  (ha  oppowM 
tua.  rat  to  D  F,  Kod  tba  eabe  will  \»  eomplate,  u 
In  'Fig.  8.  It  nit  with  ihup  tooli  it  will  require 
bat  liitla  fiDlabioK. 

It  ia  apparaDt  tint  to  eat  a  oabe  of  a  gim  liu, 
tbera  Biut  he  nwd  a  cjlioder  wboH  diametor  aliBll 
bB  tba  diagonal  of  the  awTa  ot  Um  enba.  To  turn  • 
•dIm  frMB  a  aphan  tha  latter  mnet  haira  a.  diameter 
•qoal  to  tba  toiigaet  rdiaBOnal  of  tha  cnbe.  Id  eal- 
oolatiiig  thoM  lenKtba,  ie  amplojed  tha  pcinaiple 
that  thediairOD«l  of  aaqnara  ia  aqoal  to  tlia  aqnare 
toot  of  doable  ite  lida  ;  thna  to  get  k  lin.  Onba  w» 
ntut  haTs  eitlier  a  ejpliiider  of  ■  diameter,  D  M  <« 
v'aC-  1*14).  or  a  aphare  of- a  diameter,  D  V  = 
*/  2'»ia  t=  1*678  +).  In  a  fntnre  artiole  w«  maj 
deacriba  m  detail  the  proceu  of  tnrniiig  triangular 
and  aqoaM  pfnunlda,  Ao. 


SCIENTIFIC  SOCIETIES. 


SOCIETT  OF  ENaiNEERS. 

AT  a  meetiDK  of  thia  ■oeiatj,  held  Maioh  4,  Mr. 
Bobert  P.  Spiee,  Pruident.  in  the  ohaii',  a 
paper  wai  tead  b;  Mr.  J.  Walter  Paaria,  on 
Water  Fnrlfloatloii,  Bonltary  and  Indnatrial. 
Hating  recoaoted  tha  ebaraeteriatioi  of  moat  of 
the  ordinary  Glten,  the  anthor  gare  somo  partionlara 
o(  H.  La  Tellier'a  bjdrDtrimetic  parifisr,  whioh  waa 
daaeribad  aa  ramOTiog  tha  bardoea*  From  water  b; 
throwing  down  the  lime,  which  waa  aftorwardi 
intercepted  b;  filtration  thioagli  charcoal.  A  jat  of 
lime  wator  ia  made  to  mingle  with  the  atratm  from 
the  anpplj  pipe,  and  the  pemipitated  lime  ia  atter- 
wmida  arreated.  W  Sltration.  H.  Le  Tellier  hu 
■lao  iorented  a  hi^h-proginre  apparatus  on  tlie  lame 
prtoeipla,  for  dealiEg  with  large  bodiei  of  water  lued 
Ui  mannfaetnring  proeeeaa),  and  for  pariffinit  the 
faed-watsr  of  ateam  boilers  abOTe  20  hone-power. 
Oa  tha  aamo  bed-plata  are  Gied  two  cloie  Tiaaela, 


imallei 


tntai 


ig  tha  lima  water  o 


.^.  .  and  the  larger  tha  meehauioal  filter 
arreatuig  the  preeipiUte,  the  two  Teeicli  being  oon- 
neeted  bj  an  injector.  The  sappl?,  which  mnat 
hare  a  preainra  ana  to  a  Bolamn  of  at  leaat  lOFt.  '~ 
height,  entira  by  an  inlet  pipe,  and  moat  of  it  im 
throDtth  the  injector  into  the  Sltaring 


ni^pwfor 


vhidiia  anpported 


iS^I^' 


at  ita  lower  and,  kae[Hiigfti 

--'  apciaB.ln  ftr'-' 

Hi^ltkgtl 


right  anglaa  to  each  other,  f oi         „    ^  _ . 
mora  hitimata  anion.    A   valre  alio  admits 

abario  air  for  aiding  in  the  proccaa.  Arrived  .  ..._ 
tering  chamber,  the  lime  u  thrown  down  ta  be  re- 
moTtd  periodically  throngh  a  cleaning  pipe,  and  the 
pare  wat«r  panea  throngh  tha  filtcrtubea  "'- 
porifiad  water  raaerroir  below,  whence  it 
thnw^h  a  pipe  bj  a  pump  or  injector  in 


h  a  pipe  bj  a  pai 
ha  eDgina  and  tl 


vbtai 


le  boiler.    The  filler  proper 
m    tabca,   parfocatad  with 


of  wtohI 

holti, and  eoTerea^ dieoa  of  tett,   . 

pmsed  betwMB  eaat  iron  platea  aeiewad  op  wi 

gnn-malal  nut.    Tha  lower  enda  of  the  tDbeH 

conioal,  and  fit  into  aoeketi  acrewed  into  tha  ptatee 
vluch  aaparatetha  nnfilterad  water  ehambarfnim  tha 
lltared.  The  anmber  of  the  tabea  rariaa  with  the 
'ae«f  the  appantoB ;  bnl  tba  filtering  area  oFeaah 


»7  la^e  in  oompariaon  with  the 

. .  heing  equal  to  the  height  mnltiplied  bj 

droamferaoca.    Each  tuba  may  be  lif  led  onl  of 


oeenpieB,  heing  ac 


felt,    aipalliug  any    impnriliai 
eoUeoted  there,  to  be  washed  a 


■ocbtfor  cleaning  or  replacing.  Aolaanaicgof  the 
whole  appariitna  la  alao  effected  by  turning  ateai- 
iato  tba  ontlot  pipe,  which  haate  the  water  in  (1 
and  foroea  it  throngh  the  tabea  an 
fhioh   may   hai  _ 

d  away  by  tinaing  with 

•lean  cold  water.  Thia  appar&tna  ia  largely  em- 
ployed by  mumfaotorera  on  the  Continent ;  and, 
when  Died  for  potable  water  a  leooDd  filtering 
madiom  of  tegetable  chirooal  ia  added.  Mr.  A. 
Durand  Clare,  director  of  tha  laboratory  ot  the 
Eeole  die  Ponta  et  ChanaeiM,  Faria,  made  ar-  - 
exMrinenla  with  the  Le  Tellier  filter  porifiei 
1675,  and  found  that  water  of  34  dee.  of  hardi 
waa  Toduoed  to  5  deg.  after  pueing  throngh  the 
apparatni,  while  the  aolid  reaidLie  waa  reduced  from 
3*81  grammea  to  0'92  gramme,  a  gramme  being  equal 
to  IS  graina. 


A  PUNCH  for  cutting  lattera,  ta..  oat  of  paper, 
leather,  and  other  material  hai  been  invented  br  Mr. 
J.  A.  Hitter,  jun.,  of  St.  Martinaville,  La.  The 
eutting  face  ii  detachable,  and  aota  npon  an  elattio 
eoahioB.  the  whole  tool  being  ot  tciaiera  ahape. 


SCIENTIFIC  NEWS. 


BESIDES  t^e  expedition  fo  Utali,  the 
eipensea  ot  which  are  paid  bj  H. 
Biachoftaheim,  the  French  Academy  ot  Scienoea 
is  aeudiufr  U.  Fleiiriaa  Mid  M.  liemerder  to 
obaerve  the  tranait  of  Meronr;  in  the  neigh- 
boarhcod  ot  Fayta,  on  the  ooMtof  Pern.  H. 
Fleariaa  had  char^  of  the  mieaion  to  Puking 
.  18T4  to  ob^erre  the  tranait  of  Venui. 

The  labnoc  inTolved  in  reducing  and  work- 
ing out  the  obaervationa  of  the  tranait  of 
TenuB  made  by  the  German  expeditions  is 
found  to  be  greater  than  was  anticipated ;  an 
extra,  vote  of  JtSCO  ia  required,  and  the  reonlts 
will  not  be  made  known  tor  some  tiioe  yet. 

Mr.  L.  Smith,  ot  Bocheater,  N.Y.,  writing  to 
the  Beieivx  Obierver  (Boaton),  states  that  while 
comet-seeking  on  December  12  he  witnessed  a 
brilliant  shower  of  meteors,  which  must  have 
been  the  Qeminids.  He  estimates  roughly 
that  from  XIV.  h.  to  daybreak  four  obaerrers 
cunld  have  connted  at  least  1,000  ahooting 
stars.  He  alao  noticeda  remEirkablepaucityof 
telescopic  meteor*,  for,  during  a  watch  ot  ii 
hours,  he  saw  only  two  with  certainty,  and 
Bospected  one  other,  as  they  erosaed  the  field 
ot  hie  glass. 

The  firat  National  Entomological  Exhibition 
waa  opened  last  week  at  the  Westminater 
Aqaarium,  no  fewer  than  abont  900  cases,  the 
property  of  S60  collectors,  being  exhibited. 
The  exhibition  was  got  up  b;  the  entomo- 
logists themaelTea,  and  all  tlie  principal 
members  of  the  bod;  sent  in  cases.  Thus 
Lord  Walaingham  exhibited  a  splendid  collec- 
tion of  caterpillars  on  the  woooa  and  leaves 
thej  attack ;  and  Dr.  Harper  with  micro- 
lepidoptera.  Dr.  Power  with  beetles,  and  Hr. 
Champion  with  bees,  reapectivaly  exhibited  the 
finest  known  collections  of  tbeae  classes.  As  a 
"  show  of  insects  "  the  exhibition  was  donlit- 
leaa  snccesaful,  but  science  benefits  little,  it  at 
ail,  by  gatherings  of  this  kind. 

Mr.  Joseph  Paget  hss  ottered  a,  prise  of  XGO 
for  the  best  dry  prscesa,  and  a  committee  of 
the  Photographic  Soriety  has  been  appointed 
to  arrange  the  details. 

An  anonymous  friend  ot  humanity  offers  a 
prise  of  6,000  frtrnca.  to  be  awarded  in  1860, 
for  the  moat  useful  application  to  the  healing 
art  ot  M.  Fasteur'a  discoveries.  The  Academy 
of  Sciences  will  make  the  award. 

Prof.  Pierre  PieanJ,  of  Lyons,  will  probably 
succeed  M.  Claade  Bernard  in  the  chair  of 
physiology  at  the  CoU4ge  de  France.  He  was 
formerly  tor  several  years  assistant  to  the 
famons  physiologist. 

The  telephone  is  in  duly  use  between  the 
Exhibition  buildings,  Paris,  and  the  office  of  the 
Ministry  ot  Commerce,  the  wires  being  carried 
through  the  sewers  or  laid  beneath  the  road. 
The  electria  light  is  being  used  extensively  at 
the  works  on  the  Trocadfro,  and  at  a  lecture 
given  by  U.  Jamin  eight  Jablocbkoff'a  candles 
were  succeaatally  supplied  in  one  circuit. 

Herr  F.  Siemens,  of  Dresden,  has  succeeded 
in  remedying  the  tendency  of  hardened  glass  to 
ahatter  itself  without  any  apparent  reason. 
He  has  discovered  that  the  nnpleasant  effect 
is  caused  by  over-hardening,  which  can  be 
detected  by  the  prevalence  of  violet  tints 
exhibited  by  the  polariaator  when  the  glass  is 
examined. 

An  ingenious  form  of  ventilating  valve  tor 
use  on  board  ship  has  been  invented  by  Mr.  J. 
Bheppard,  toruierly  manager  to  Messrs.  Napier 
and  son.  The  valte,  which  has  i^n  openinif  to 
the  atmosphere  Sin.  in  diameter,  is  fastened 
inside  the  outer  plating  of  the  veasel,  and  ia 
connected  to  a  pipe  which  passes  up  between 
the  frames  and  opens  into  the  cabins.  There 
is  a  slide  to  regulate  the  quantity  oE  air,  and  a 
screw-cap  to  close  the  orifice  when  desired. 
The  chief  feature  of  interest  is,  that  the  valve 
ia  so  conatructed  as  to  pass  air  freely,  while  it 
excludes  the  water.  The  valves  have  been 
fitted  to  tiie  Dublin  Ca3tle,  mail  steamer,  and 
are  reported  to  answer  their  purpose  in  a  very 
satisfactory  manne;. 

The  Onion  line  hftve  ordered  of  Mesan. 
Elder  and  Co.  a  new  I^uuatLuitie  itMiner,  to 


mn  between  New  York  ud  LivwpooL  Neat 
tc  the  Great  East«m  she  will  be  the  Isr^ari 
vessel  afloat,  being  between  SOOtt  and  0OOfl 
long,  with  a  tonnage  of  abont  6,000,  buildon 

At  a  recent  meeting  ot  the  Moaical  Amo 
ciation,  Dr.  Stone  exhibited  a  Schiebler'i 
tonometer  made  with  ordinary  tuning-Ioita 
a  clarionet  with  19  notes  to  the  octave,  and  i 
bassoon  with  additional  notes. 

The  Midland  Railway  Company  last  wm) 
commenced  running  a  train  of  ciurisgea  on  tki 
Pullman  system  between  London  and  Kn 
Chester.    This  train  is  fitted  with  the  SmitM 

Professor  Hagenbach,  of  Basle,  has  ^van  m 
the  nse  of  hatha  and  packing  in  the  febNI 
diaeases  ot  children,  and  employs  sslicylattil 
soda.  The  drug  is  administered  towifA 
evening,  and  when  possible  on  an  emp^ 
stomach.  A  decided  tall  of  temperatnre  ooeni 
within  three  hours. 

At  the  meeting  of  the  Geological  Sometj  ■ 
March  6  an  interesting  paper  on  the  "  Geuor; 
of  Gibraltar,"  by  Prof.  A.  C.  Bamsay  and  iG 
James  Oeikie,  was  read.  The  chief  rock  iij 
pale  grey  bedded  limestone,  overlain  by  ahala 
containing  beds  and  bands  of  grit,  mndstOM 
and  limestone.  Foasils  are  rarely  met  with  Ii 
the  latter,  and  have  never  been  fcund  in  th 
shales.  The  only  recognisable  fossil  obtslia 
from  the  limestone  was  RhjnchoneUa  c« 
cinna,  which  would  moke  the  beda  of  Jniasd 
age.  AUround  tha  rocks  are  platforms.  ledgM 
and  plateaus,  evidently  the  work  ot  the  bm 
which  would  serve  to  show  that  the  rock  1m 
been  depressed  snd  then  re -elevated.  ^ 
discussion  followed  the  reading  ot  the  p^K 
the  authors  saying  that  there  was  some  ream 
to  think  that  Europe  must  have  been  sgsS 
anited  to  Africa  after  the  first  separation. 

The  report  ot  Major  Fielden,  the  natnialto 
ot  the  Arctic  Expedition,  ia  now  nearly  earn 
pleted,  and  will  shortly  make  its  appeaiufl 
as  a  Parliamentary  paper,  together  withsOO 
interesting  additional  remarks  by  Sir  QeocB 

The  twin-steamer  Express,  built  at  NsW 
castle-on-Tyne  tor  the  Channel  passage  IM 
tween  Dover  and  Calais,  was  tried  last  mm 
from  Coquet  Island  to  the  Tyne.  The  distna 
is  22i  miles,  and  was  run  iu  one  hour  tm 
twenty-two  minutes.  The  teial  waB,there{DH 
highly  satisfactory. 

Since  it  was  proved  that  there  ia  electridl 
in  the  air,  both  in  time  of  storms  and  unta 
ordinary  conditions,  many  physicists  ban 
sought  its  origin.  It  has  been  chiefly  altB 
bated  to  vaporisation  of  water,  but  this  M* 
seems  doubtful.  Thus,  in  tumultuous  boiling 
which  no  doubt  causes  electrification,  solid  4 
liquid  particles  are  thrown  against  the  wd^ 
and  where  this  cause  of  friction  ia  avoidsdv 
trace  ot  electricity  disappears.  And  a  *M 
slow  evaporation  must  furnish  very  little  elV 
trioity.  M.  Mascart  has  lately  npproedisdlk 
subject  from  another  point,  and  studied  theM 
fluenceof  electricity  on  evaporation.  HeplHfl 
a  number  of  basins  of  water  or  moist  MUfl 
under  conductors  of  grating  form,  connsdM 
with  a  Holti  machine,  which  was  driven  tf 
water  engine  and  inclosed  in  a  cose  Out  ailfl 
which  was  kept  dry.  The  basins,  too,  wM 
inclosed  in  a  case  in  which  the  ur  was  nfi 
larly  dried.  The  conducJxirs  were  kept  at  eM 
stant  potential.  The  evaporation  was  alw^ 
increased  under  thia  action,  whatever  the  ^ 
of  the  electricity:  in  some  crises  it  was  «*■ 
doubled.  If  the  temperature  vary  consideial^ 
in  the  indoBute  in  which  the  basins  are  pbM 
ithe    influence    of   the    electricity   is    entini 

The  French  Soci^t^  Protoctrice  de  I'EnfiM 
offer  a  prize  of  500f.  for  replies  to  the  fci 
lowing  questions :  Within  what  limits  shoql 
tho  State  interfere  to  protect  the  diili 
By  what  means  might  it  increase  tin 
lation  P  What  advantage  may  it 
from  societies  protective  of  infancy! 
Berlin  Ycrein  zur  Deforderung  des  " 
fieissea  offer  prizes  in  conned' 
following  among  other  subjects: 
an  untianspareat  red  enamel  o  ^ 
copper,  and  bronse ;  production  of 


SS 
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otchoDo  Mtd  gattaperoha ;  best  leriea 
-nunjifaneae  alloji ;  a  method  of  euy 
JUtion  ot  glycerins  in  beer  to  006  per 
rmistince  of  heated  iron  to  preworo  vxd 
i;  in Testigation  of  aniline  black, 
tal  accident  occnrred  lat«ly  in  the 
Hotel,  in  Paris,  through  derangement 
of  the  hoists.  The  hoist  had  risen  to 
id  storj  to  receive  a,  lady  who  wished  to 
L  Slie  entered  (forming  the  third  per- 
At  the  moment  of  opening  the  escape 
lock  for  the  descent  of  the  piston,  the 
instead  of  following  the  piston  in  its 
aid  movement,  was  raised  bj  the 
r-weight,  and  strnck  the  top  of  the 
BO  Tiolently  that  the  chains  o(  the 
r-weiKbt  broke.  TherenpoD  the  cabin 
vcipitated  to  the  bottom  of  the  shaft 
neshed.      The    three     occupants    were 

The  reason  of  ruptare  of  the  connec- 
tween  the  cage  and  the  piston  at  the 
letting  the  water  escape  will  perhaps 
idated  at  the  inquest. 
Jd  telegraph,  recently  densed  by  a 
artillery  lieutenant,  U.  Ackermann,  and 
a  telelog,  has  the  following  general 
iment :  —  The  receirei  is  a  simple 
■magnetic  bell,  with  single  strobes, 
is  kept  ina  circuit  with  constant  current. 
M  in  a  box  attached  by  a  hook  to  the 
and  when  the  man  carrying  it  wishee 
al  he  presses  a  knob,  interrupting  a 
contact.  The  cable  contains  two  in- 
eopper  wires  and  a  hemp  cord  to  give 
eaearj  resistance.  The  whole  is  wound 
aen  bs-nd  and  tarred.  It  is  wound  in 
I  of  200  m.  on  a  drum  of  sheet  metal, 
ttec?  consists  of  20  elements  in  a  case 
I  coinp:trtmentS  ;  the  zinc  cylinders  am 
[  fiut  to  the  wooden  corer,  while  a 
disb,  filled  with  blue  vitriol,  liee  at  the 
of  each  compartment.  A  23  per  cent. 
1  of  l^paom  salts  ia  used  as  filling 
J.  The  battery  will  act  at  3.000  m. 
t.  The  signals  appealing  to  the  ear, 
B  of  the  person  are  left  free  for  other 
™,  Buch  ns  defence, 
recent  paper  on  the  telephone  H.  Da 

considers  the  effect  to  depend  on 
>ns  of  the  ma<>netic  bar  in  the  receiving 
leot  on  Tariation  in  the  intensity  of  the 
a  traversing  the  bobbin.  There  occur 
tions  and  dilatations  of  the  magnetic 
les  through  giiccesBive  magnetisations 
•magnetisations.  The  plate  merely 
hen^,  bj  its  reaction  on  the  polsj' 
ity  of  the  magnetised  bar,  the  magnetic 
prodaced  in  the  bar.  The  superiority  of 
t  currents  over  voltaic  in  telephonic 
isaion,  he  thinks,  is  due  to  their  instau- 
Ci-nsidering  that,  according  to 
I  de  In  Hue's  researches,  the  curreots 
(d  by  vibrations  ot  the  voice  in  ordinary 
nes  represent  in  intensity  those  ot  a  '■ 
element  traveling  100  meg.  ohms  of 
ice  (or  10  million  kilometres  of  telegraph  | 
im.  in'^iameter)  one  can  see  that  the 
or  less  intensity  of  the  currents  used  in 
aic  transmission  can  enter  very  little 
•  phonetic  effects  produced, 
eaietance  of  the  air  to  the  motion  of  the 
the  torsion  balance  docs  not  seem  to 
:eivcd  any  scriom  attention  from  theei- 
terswiio  have  measured  the  mean  density 
;lol>e  with  this  balance.  It  bos,  how- 
:onsidcrable  effect  in  regular  and  rapid 
'  of  the  amplitudes  of  oaciUation.  This 
in  demonstrated  b;  MM.  Comu  and 
7Bmptfs  Eendus).  who  find  (1)  that  the 
lea  or  distances  ot  two  auocessive 
onsdecrease  in  geometrical  progression; 
that  tlie  epochs  of  the  elongations  ore 
meticnl  progression.  A  theoretical 
>nte  from  these  laws  is,  that  the  resist- 
,be  fiir  ia  proportional  to  the  first  power 
iguliic  velocity  of  the  lever, 
rt  time  ago,  on  the  representations  of 
vre  nnd  Soret.  the  Swiss  Qovemment 
ctual  measures  for  the  preservation  of 
blocks,  scattered  over  the  ground  in 
uid.  The  French  territory  also  con- 
large  nnmber  of  such  blacks,  which, 
,  are  rapidly  disappearing,  being  broken 
nilding  purposes.  Oeologists  have  been  ! 
ored  at  the  fate  of  these  interesting  | 


objeota,  and  MU.  Falaan  and  Chantre  lately 
appealed  to  tbe  French  Academy  to  come  tc 
the  rescue.    A  report  on  the   subject  by  M. 
'Daubrte  recommends  the  adoption  of  measa 
similar  to  those  in  operation  in  Switzerland. 


The  Soeiitt  iP AecUmatalxttn  in  Paris,  ha* 
recently  had  sent  to  it  by  Mr.  Seth  OrMtn, 
superintendent  of  the  fisheries  in  the  State  of 
New  York,  a  cooriderable  qomber  of  ova  ot 
Salma  /ontiTuiIu,  an  excellent  trout  ot  North 
America,  which,  by  reason  of  the  superior 
rapidity  of  its  growth,  will  be  a  valuable  acqui- 
sition. The  eggs  arrived  in  perfect  condition. 
The  society  had  employed  one  ot  the  refri- 
gerating apparatuses  of  M.  Tellier,  inventor 
of  the  Frigorifiqut,  whose  system  has  of  late 
been  so  extensively  used  in  transport  of  fresh 
meat  from  America.  The  eggs  have  been  con- 
fided to  the  care  of  some  of  the  most  competent 
members  of  the  section  of  pisciculture. 

Becent  statistioi  show  that  Germany  (with 
a  population  of  about  42  millions),  in  the  five 
years,  1860  to  1870,  paid  on  an  average,  per 
head  of  the  population,  17*22  marks  tor  the 
five  substances — sugar,  coffee,  tobacco,  beer, 
and  brandy  (beer  S'SOm.) ;  whereas  in  1874 
and  1875  the  average  was  S8'ia  marks  per 
head  (beer  14-S8m.).  Tbe  total  average  con- 
sumption in  1S74  and  lB75waBl,184miUionBot 
marks,  over  the  halt  ot  that  sum  being  spent 
in  beer.  There  has  been  an  annual  increase  of 
about  4G1  million  marks  in  the  expenditure  on 

Two  Bnsslan  doctors  lately  treated  the  case 
of  a  girl  12  years  of  age,  who  had  been  bitten 
In  the  hand  by  a  mad  dog.  The  wound  was 
canterised  Immediately  with  nitrate  of  silver. 
In  eight  days  the  cicatrisation  was  complete. 
Seventeen  days  after  the  bite  the  first  symptoms 
of  hydrophobia  appeared.  The  doctors  pre- 
scribed inhalation  of  3  cubic  teet  of  oxygen, 
The  effect  was  immediate,  and  in  two  bonre 


LETTEES  TO  THE  EDITOR. 

iWt  Stmt  Mi  n— !■■  niriaiftli  Itr  Ot  ijHihsi  ^ 
■■■iw.fasWwmliBiiMttJrwnigMWi^Mfisiilli.1 


AH  OhtfiHi  mti  Put-ijki  erdwi  to  U  ludi  P^M- 1» 
i.  PiMMoma  txmtMBt, 

*a*  In  vnUr  l»fiitaUmlt  nfnmsi,  Oirrmfniiimtt,  wtdt 
VHWuf  ef  my  Litfr  pm^uty  nHrtHt,  wiB  Mif  b> 
■uOiDiitag  (Iw  mmtvr  ■/ n*  Littn.  u  mU  w  Um  Iiofi  M 
wliidh  H  BjfpHin. 

"  I  wsnld  ban  oajwis  write  what  b*  kavn  ■■!  >• 
Busk  H  b»  Idkfw^  Imt  Be  aHini  and  that  ast  is  Hdi 
obIt,  bnt  la  bD  stfar  nb)«t*t  tm  SMhaann  bw 
ban  MOM  pHtio^w  kanrkdn  ud  apwfviw  sf  the 


occurred  (difficulty  of  swallowing  and  breathing, 
convulsions,  lui.),  A  fresh  inhalation  of  oxygen 
for  43  minutes  again  counteracted  these. 
There  remained  only  a  slight  difficulty  ot 
breathing,  and  this  was  overcome  by  means  of 
monobromide  ot  camphor,  the  use  of  which  was 
continued  tor  three  weeks.  The  girl  recovered 
perfect  health  with  the  exception  of  having 
aphonia — a  morbid  consequence  of  diphtheria. 

Some  idea  of  the  enormous  food  consumption 
ot  a  city  like  Paris  will  bo  obtained  from,  the 
following  figures,  which  have  lately  appeared. 
In  the  year  1877  the  Parisians  devoured  20 
million  kilogrammes  (odd)  ot  poultry  and 
game,  1S3  million  kilos  of  butcher's  meat  (19 
kilos  pork),  25  million  kilos  of  fish,  2  million 
kilos  of  oysters,  15  million  kilos  ot  eggs,  and  14 
million  kilos  of  batter.  The  consumption  of 
drinks  was  4  million  hectolitres  of  wine, , 
106,000  hectolitres  of  pure  alcohol  and  liqueurs. ; 
86,000  hectolitres  of  cider,  and  206,000  hecto-  i 
litres  of  beer. 

From  experiments  recently  described  to  the  l 
Paris  Academy  by  M.  Richet  it  would  appear 
that  the  gastric  juice,  by  its  disaolving  action 
on  caseine  (and  perhaps  by  another  action  still 
unknown),  causes  lactic  fermentation  to  take 
place  with  surprising  activity  and  rapidity. 
The  gastric  juice  of  fishes  acts  like  that  ot 
mammalia,  but  it  requires  a  temperatiire  ot 
35"  to  40^  C.  to  be  able  to  coagulate  ciseine.  It  1 
cannot  be  doubted  (says  M.  Bichet)  that  in  the 
feeding  of  new-born  children  the  spontaneous 
acidification,  almost  complete,  of  the  milk  they 
take  plays  a  very  important  rile  in  sparing  the 
young  organism  the  cost  of  an  abundant  acid 
secretion.  The  oxygen  of  the  blood,  too,  con- 
tributes (as  direct  experiments  have  shown)  to 
increase  the  rapidity  of  the  fermentation. 


Useful  Cement.— Disi 


>r   six  bits  ot 

ipirits  of  wine  hi  will  suffice  to  randtr  it  litiuid.  In 
wother  vessel  diasaUe  in  brandy  as  much  isinglais, 
previously  softened  iu  water,  as  will  maks  a  2oi. 
pbialof  stroD^  sine,  addinj  two  small  bits  of  Knm 
immoniac,  which  must  ba  rubbed  until  diasolved. 
Tben  mix  the  whole  with  beat.  Keep  in  a  phial 
sloiely  stopp^'d.  When  it  is  to  be  nsed.  tot  the  phial 
in  boilinir  water.  Tbis  cement  perfectly  reiiits 
Doiiture,  and  it  ia  taid  to  be  able  to  unite  sffectivsly 
two  snrlaeaa  ot  polished  stesL 


OBOANIO  OHflKIBTBT. 

[14109.J— Thi  priDoipalobjectian  to  iba  deSnitian 
of  orsanio  Bhsmutrr  ■■  the  "  Cbemiitty  of  the 
Carbuk  Compoasdi,  teits  apparantly  on  its  ia- 
clading  certain  iDbataness  looh  ■>  ths  ciides  of 
carboD,  mineral  carbonates,  metallic  carbide,  Ac., 
which  oDght  propsrly  to  bs  classed  as  inocganie. 
But  if  ws  logk  into  ths  mode  of  formatioa  and 
origin  of  these  bodies,  it  will  be  seen  that  every 
compound  ooatsimog  cacbou,  with  one  aioaption, 
and  probably  even  oarbon  itself,  ia  derived,  diieotlj 
DC  indirectly,  from  organic  sonroas.  It,  as  is  aap- 
poied,  our  planet  primarily  existed  in  the  nsbnJoas 
or  gsMoas  state,  there  b^og  eieaM  ot  oiygsa  pre- 
sant,  the  oarbon  most  all  hare  been  in  the  farm  of 
carbon  dioxide,  or  ot  carbon  vapour,  it  the  tempera- 
tore  was  above  the  diaaociating  point  ot  that  gae. 
On  the  ■abaeqnenl  liqnetaction  aed  sohdification  ef 
the  mass  ot  the  aarth,  no  mineral  malallio  eatbraatw 
ooald  have  been  formed,  as  tbn  are  all  deeompoaed 
.  at  a  red  btat.  and  oonaequently  the  whole  ot  the 
carbon  moit  have  remBiaad  in  tbe  atmaapbere  as 
I  oubonio  acid  gas,  whioh  mnit,  tliersfore,  be  the 
I  BOnroe  ot  all  oar  carbon  oompousdj. 

The  oldeat  rocks  known  to  geologists  are  the 
'  Lanrsntian  strata  of  North  America,  and  a  few 
isolated  patebss  in  several  othar  parte  of  the  worid 
supposed  to  be  ebrooologiaally  identical  with  then. 
Ths  eiistenee  ot  liviDg  organiims  at  sneh  a  remote 
period  of  tbe  earth's  hiatory  ia  shown  by  ths  pre- 
sence in  these  strata  of  beds  et  gr&phite  and  lime- 
stone, which,  is  themaelvea,  are  truly  inarganio,  bat 
which  geological  evidence  goes  to  prove  are  both 
'  derivatives  of  vegetable  or  animal  life,  tbe  farmsr 
being  the  ultimate  product  of  ths  netamorphism  ot 
coal  by  heat  and  pressnra,  and  the  bitter  the  reanU 
of  similar  agenaies  on  the  oaloareaus  skaletona  of 
marine  organiimi.  The  arganio  origin  of  coal  and 
ironslcne  being  undiaputed,  it  may  be  seen  that  car- 
bon dioxide  is  the  starting  point  of  all  our  oarbon 
stiamistry,  and  that  the  great  bnik — it  not  ths  whole 
— of  oar  mineral  oarbonaDeous  products  are  derived 
I  from  it  Ihrongb  the  agenay  ot  animal  and  vegetalJs 
lite.  Looked  at  from  lhi«  point  of  view,  "  Organie 
Ohamiitry "  and  ths  "  Ohsmistry  of  the  CaiboD 
Compounds"  may  be  taken  aa  aynonymoaB  ;  bnt,as 
[  will  try  to  abow,  it  would  kimplity  matteisgreatly, 
ind  place  the  ssience  on  a  better  footing,  if  auother 
lystem  of  definition  could  be  adopted. 

While  peopls  have  been  ranBacking  thsir  brains  in 
«  vain  endeavonr  to  disooveror  invent  an  asset  deS- 
uition  of  the  branch  at  sdenoe  knewn  as  omnic 
thomistry,  they  seem  to  me  to  have  overlooked  the 
fact  that  "  Organic  Chemiatry  "  itaslt  ir  not  a  term 
nhioh  ought  to  be  aaed  to  deaignats  what  is  now 
understood  by  it.  In  the  early  day*  ol  ths  soienee, 
'.he  term  "  Organic  Chemistry"  had  a  perteatly 
definite  eignifioatian ,  comprutatmding,  oa  it  did,  only 
'JiOBs  Bubatance*  wbioh  were  either  found  in  the 
Drganised  atruoturea  cf  planta  aud  animaU,  and  pro- 
duced, as  was  anppaaad,  by  the  ioSuenoe  ot  the 
"  rital  principle,"  or  whiob  were  derivatives  ot  snah 
prodnota.  The  idea  that  ne  organic  compound  oonld 
be  formed  sioept  by  a  living  organism  waa  ahown  to 
b«  utterly  fallaoions  by  ths  disoovery  at  Wohlar,  in 
1828,  that  urea,  anesaaDtially  animal  prodoot,  ooold 
be  built  op  from  purely  inorganic  materials.  This 
marked  the  commencement  of  a  new  era  in  chemical 
scisnce,  and  cheuiats.  now  no  longer  trammelled  by. 
ths  theory  that  the  "  vital  principle  "  was  in  soma 
way  neosBaary  to  the  formation  of  Bnch  oompoonda, 
widened  the  geld  of  their  invaBtigaUone,  and  pro- 
duced, synthetically  and  otbarwite,  an  immense 
nnmbsr  ot  nsw  compounds  all  containing  carbon,  to 
which  they  atiU  applied  the  name  "  organic,"  the 
charactSTUitlo  element  in  both  claaiei  of  eonpoonds, 
natural  and  srtiGcial,  being  the  same.  It  is  this 
grontb  ot  tbe  ohemiaby  of  carbon  componnda  tram 
the  elements  ot  the  old  "  Organic  Chemiatry  "  that 
baa  led  to  tbe  retention  ot  the  name  ot  that  trom 
whioh  it  ia  derived,  and  not  from  snjthuig  in  the 
acianoe  itaelt.  Tbe  term,  theretare,  "  Organic  Che- 
mistry," ought  to  be  restricted  to  its  erigiaal  ai|id> 
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fiotiaiiot  ftniniBl,  TN(atahle,  or  pfajriologieiJ  che- 
iiiutr7,  aod  let  the  "  Chtmiati?  oF  tfae  Cirbon 
Cosponiirla  "  bs  labslitnted  for  nhat  i>  now  knowD 
MM  oiganic    chrmutiT.      Iiut«»d  ot  a    emkll   port 


to  the 


incliidii  the 


ling  tbal  ■  compnhi 

ID  10  IDS  whale,  wtaioh  wi 

>  do  vnj  with  the  ncoeuit;  of  molciBg 
ODS  aenmiion  aniwer  for  both. 

Another  rFiiKin  why  a  line  of  demareatioD  ilianld 
be  drawn  between  them  ie,  that  ui  organic  cbsmie- 
try  in  not  BCttrtanij  re>triiil«il  to  carbon  Com- 
IK>iu:d>,  as  it  miftht  be  poeiible  to  bnild  op  an 
Exceedingly  complei  pystem  of  cheuic&l  componuds 
OD  a  baiii  of  lome  other  element.  As  ihown  by 
Mr.  Hannaj,  in  ■  paper  read  before  the  Qlugow 
FbiloMphial  Sooiety,  ohrominm  and  manRaneaa 
ni»y  be  made  to  form  series  of  rery  compiiokted 
compoDuds  by  naing  carbon  diaulpbide  aod  tctra- 
cbhnid*  as  lolrents,  and  working  in  an  atmoiphere 
ol  oarbon  dioxide.  The  object  of  this  ia  to  eiclode 
■ir  and  moisture,  by  both  of  which  they  are  imme- 
diately decompoaed.  Carbon,  on  (ba  other  hand, 
Hems  to  be  peculiarly  adapted  for  forming  com- 
poundiof  the  moat  complicated  character,  which,  as 
ft  rnle,  are  nndccomposable  l^  water,  and  therefore 
is  the  best,  it  not  the  only  dement,  npoa  whiota  n 
■ystem  ol  organic  cfaemiatry  coold  be  bated  in  b. 
world  lite  ours,  where  air  and  water  play  sneh  an 
important  part.  Bnt  the  powerof  forming  oomplei 
«Omponnds  being  a  property  common  to  other 
elemente,  under  oonditiona  different  from  those 
eating  on  the  earth,  one  can  easily  nnderstaod  that 
IiTing  organiame,  built  np  of  totally  different  con- 
■titnenta,  may  exiat  in  ''  other  worlda  than  onra  " 
— in  circnmatanoca  under  which  orgnnio  life  on  > 
earbcn  baaia  would  be  imponaible.  Another  eiceed- 
iDelyinlereiting  iMint  to  notice  ii,  that  carbon  ia  the 
only  clement  which  forms  a  perfectly  atabia  gas«ovs 
oxide,  without  any  tendency  to  pa"B  into  higher  or 
lower  atalea  ot  oxidation,  thus  fulElUng,  aa  qo  other 
element  conld,  a  necesnarj  qualiScstion  for  the 
position  which  it  holda  on  onr  planet.  If  the  theory 
of  "  apontaneous  generation"  could  be  oonfirmed, 
■II  tbia  might  be  held  up  fta  a  mtgnifioent  illaatm- 
lion  ot  lite  ot  a  partiouUr  type,  derdopiog  itaetf 
from  the  inerganic  materials,  and  accommodating 
itwlf  to  the  oonditioQs  by  which  it  is  eaTironcd. 
Bot  Ba  the  eiidecce  st  our  dispOBsl  disproiee  rather 
than  oouficms  this  theory,  we  moat  either  conclude 
that  all  this  marreltotis  adaptitnde  of  life  to  matter 
istherniilt  of  ohanoe — or  that  it  has  baen  elaboralAd 
■Iter  the  design  ot  >  Qreat  Pint  Cause,  tbe  Dinue 
Anther  of  all  that  ia  of  Order,  and  consequently  of 
Beauty,  in  the  material  Universe.       Jnp.  Sex. 


There  SMma  so  little  agreement  between  the  two 
figures  that  one  would  scarcely  take  them  to  be  both 
of  tbe  sameobject  seen  noder  evening  illumination. 
As  to  Mr-  Ntisou's  diagram,  the  couTiolion  comea 
Bomewhat  forcibly  that  he  has  misnlaoed  tbe  ridRe 
wbiah  I  have  marked  A  on  Fig.  1.  Now  for  m»  own 
figure  |2).  Tbe  great  ring.  H,  in  the  forked  and 
sfrpeotiae  ridge  a  a  to  very  closely  resembles 
Schrliter'a  DD  (see  Pig.  1,  p.  621)  that  it  appears  to 
be  what  he  saw,  bat  described  somewhat  ditferently. 


\i 
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The  cratorlet,  I,  occnpiea  tbe  iLte  of  the  white  apot, 

1  C.  »''.  One  ictereatiDg  feature  aboatPicard  ia  the 
platform  Z  ^  upon  which  it  is  situated,  but  which  ii 
not  ahoim  in  any  other  sketch  which  I  pOBsees.  Ai 
to  th«  viaibililr  ot  the  light  apot,  I  see,  b^  glancing 
overa  table  of  abont  57  obserrstiona,  that  its  bright' 
ness  gradually  increaaed,  during  the  Grtt  three  dkji 
after  erosaiBg  the  terminator,  and  retains  its  maxi- 
mum lustre  until  about  the  aeienth  day  after  eroas. 
ing.  After  then  it  gradually  geta  twnt«r  and 
faiatcr.  Tte  aise  (area)  ot  the  spot  yanes  in  s 
manner  which  is  at  present  inexphoable  to  me.  I 
hope  this  note  or  two  may  piore  aooepUbleto  Mt. 
Sadler. 
SooUuunpton,  March  6.      Truik  a  DenaBtt. 


to  the  Enoush  Mschanic  a  brief .- 

day's  inapectionot  the  Qieat  Eastern  Sulway  works 
at  Stmtford.  It  consiated,  I  beliere,  ot  a  desorip. 
tion  ot  the  maehinary ,  and  a  abort  account  ot  thi- 
nature  of  the  work  produced  thereby.  It  is  my  in- 
tention, as  I  kave  not  only  been  a  yiulor  at  the 


Sereral  of  the  more  recent  purebaiee  of  na 
I'.reef  American  manufacture,  and  they  at*  r 
i>f  eitremely  clever  dealgu.  but  the  work  pi 
I  y  them  is  eiqaitite.  and  they  are  alao  eo 
folly  finiahed  that  it  olteu  aeems  a  pi^  tb 
l:ave  to  be  euVijected  to  the  ratber  rough  trt 
(0  which  they  are  doomed.  However,  they  K 
to  be  uted,  and  if  in  anch  uie  they  get  a  fet 
these  are  at  leaat  honourably  woo. 

Before  I  enter  into  tho  coaatruetlon  of 
motive  it  is  neeeaaary  that  I  ehonld  give  tb 
ing  of  a  tew  technicil  terma  in  the  formatio 
framing  and  aome  of  its  adinccta  that  I  > 
obliged  to  use.  The  "  aile-boiaa."  Fig.  I,  i 
the  bearings  on  the  axle  of  the  wheels,  th 
aaaaller  beuicgs  generally  goby  the  name  of 
The  "  keeps,"  Fig.  2,  are  thme  psrts  which 
the  portion  ot  tbe  aile-boi  projeetiug  be 
nile,  and  are  kept  in  their  places  by  two  etc 
pins,  driven  from  one  aide  ot  the  aile-boi 
tbe  "  keep  "  to  the  other.  They  are  general 
of  cast-iron.  The  "  rubbing  pieces,"  A  A, 
lire  those  portions  of  iron  between  which  tl 
boxes  slide.  The  "  hornstays,"  B,  Pig. 
pieces  of  iron  placed  below  the  azle-boxei,  an 
to  either  aide  of  the  framing  nnder  the  i 
pieces.  Tho  front  and  back  part  of  the  engi 
^0  the  wheels  anpporting  the  aame,  ere  da 
by  the  terms  leading  and  trailing.  I  think  t 
III!  tbe  technical  terms  that  need  be  uenti 
regards  the  trambg  of  a  locomotire.  Thou 
ingina  are  tbe  same  as  those  of  auj  < 
utationory  engine. 

In  the  erection  of  a  locomoUve,  aa  in  ere 
elfle,  it  is  neoesaary  to  have  drawings  of  erff 
even  to  a  bolt  or  nvet.  lu  these  drawings  i' 
neen  that  the  foundation,  or,  as  it  is  tec 
known,  the  framing,  is  the  first  thing  to 
<idered,  aa  all  other  parta  are  bat  aa  adji 
'.his.  This  (tbe  framing)  is  out,  or  rather  | 
of  from  1  to  liu.  ihaet  iron,  the  shape  i 


raryinj 


ding 


ASTBONOmOAJi. 
[11II0.]-I  H&VB  not  been  able  to  look  for  tbe 
stars  Mr.  Eaptn  named  in  Orion  and  Hydra,  partly 
thmngh  the  bad  weather,  and  also  other  oinies. 
Oneel  tried,  but  like"  Mac,"  oould  not  make  out 
the  trapeiium  p  ■  Hydne  at  all.  Last  night,  how- 
ever, I  am  anre  I  fonnd  it.  Clauds  came  over,  in 
-the  tautalisingi  manner  tbey  usnally  do,  a  few 
Biomenia  after,  bnt  I  saw  at  onoe  five  stars.  Two 
were  mnch  smaller  than  the  others;  perhaps 
"  Mao"  could  net  oatch  them,  and  that  prevented 
bis  reooguising  it  as  a  trapesium.  At  tho  first 
Opportnuity  I  shall  try  it  again.  Is  there  a  white 
(tor  in  tbe  aame  field  a|  the  crimson  star  in  Iiepui, 
/  it,  about  the  aame  siieF  I  think  I  found  tbe 
crimson  star  lately,  bnt  am  not  aurs,  aa  I  oertainly 
do  not  see  red  atari  eaaily.  I  think  white  start 
■trike  me  most,  a  kind  of  steely  bine  next,  then 
deep  orange,  and,  lastly,  red.  Mr.  Webb  gives  a 
good  many  red  stars  in  the  two  olostcrs  in  the  sword 
handle  of  Pcraens,  but  I  aee  none  of  them— all  the 
■tars  look  peculiarly  white  to  my  eye.  As  to  the 
eolonra  of  most  of  the  objects  that  Mr.  Webb  gives, 
I  see  nothing  of  them.  I  tnppose  there  is  nothing 
that  would  BO  mnch  depend  on  the  condition  of  the  | 
eye  aa  seeing  eolonra  of  atara.  Would  it  not  be 
interesting,  and  probably  profitable,  to  compare  the 
colours  whioh  various  obseriers  see  in  the  same 
atari  P  Alao,  have  not  amall  companions  to  largtr 
atara,  as  a  mle,  got  a  blue  shade,  especially  if  the 
Urcer  atar  be  at  all  of  an  orange  tint  P 
Has  any  one  Dotioed  that  Sirins  is  mc 
season  than  usually.  It  has  ii 
hava  heard  others  remark  it  a 
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■edng  Keith't  "  Use  of  the  Ulobes,"  edition  1K», 
or  cither  of  the  later  editions,  he  will  find  a  plate  ol 
the  moon  in  which  the  objects  sre  plsoed  in  the  lali-  , 
tudes  and  longitudes  "  determined  by  Tobias  Mayor."  i  worka 
In  this  there  is  do  object  Bbowu  in  the  place  of    woikt 
I.e.  u'^  bnt  PIcard  appears  anrronnded   by  light,  |of  a  1 
which  is  extended  towards  the  N.N.W.    No  such  la.ed 
light  aa  this  now  exists— is  it  a  misplaoement  ot    With 

irc.^'"  ' 


e  bine  thii 


myself,  but  hare  been  numbered  among  thi 
in,  to  give  a  detailed  account  of  the  erection 
wmotira,  and  to  atate  briefly  the  machine:! 
the  cOQstructiDn  ot  rerions  parts  of  it. 
ippUances    for    the    manufacture    et    theei; 

I  give  two  fiiurei  of  this  region.  The  first  is  from  plAely  fitted  than  that  about  which  I  am  writior. 
a  diagram  of  Mr.  Neiaos's,  dated  July  27, 1877,  and  No  expense  ia  apared  by  the  company  in  secnrinR 
the  other.  Fig  2,  from  my  diarram  ot  the  eastern  the  best  loaohinery,  and  in  adopting  every  modem 
porHoD  o(  the  Hare,  taken  1ST7,  Sept  21d.  9b.  ;  impiuyement  in   material  and  ma^oda  of   work. 
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to  save  time,  aa  such  vast  pieces  ot  iron  an 
suy  to  be  pulled  about- 
After  having  bean  roughly  punched  Ont  i 
placed  under  a  large  double  shaping  machii 
almost  entdrelj  for  this  pnrpose,  where  they 
to  their  proper  finish.  They  are  then  plac 
large  fooe-pUte,  and  acourately  fitted  with 
bing  pieces,  which  have  in  the  meantln 
[ilaned  to  their  required  aiie  (which  vari 
much),  soma  thir^or  forty  at  a  time.  The 
pieoes  of  the  driving  wheels  ot  this  kind  ol 
often  made  with  a  wedge  to  form  c 
tbe  Ggare.  It  is  made  wit 
orew,A^.Fig.  sj  projectiog  from  tbe  belti 
.□d  passing  throDgh  the  horaslay,  which  1 
Dade  rather  longer  at  tbia  point  to  prevec 
lees.  It  will  be  perceived  that  by  aerewiu) 
int,  B,  at  the  top  of  the  homstay,  the  we 
leoessarily  proeaed  upwards,  thus  tightei 
kile-boi  between  the  two  mbbing  pieoes  ; 
idjusting,  tbe  check  nnt,  C,  will  prevent  anj 
'   '  Ambld 

(To  ht  continued.) 


worked ~entirerywi'th  exhaust  steam,  but  I 
been  able  to  obtain  full  particolars,  eo  I  will 
myaelf  with  placing  before  your  readers  t' 
result,  which  I  can  testify  as  being  bel 
actually  obtained,  having  ndden  on  the  en 
seen  it  in  operation.  Boiler  pressure,  I20I1 
sure  of  steam  from  exhaust,  61b. ;  injector 
dry.  H 

CONTINtFOUB  BBAEBS-TBB  ' 
ZNOH0T7Ba  AUTOHATIO  BBA 
[UIU.]— I  HAVi  read  with  great  intei 
very  able  article,  p.  542  of  last  volume,  < 
important  subject  of  continaooB  brake*, 
clearly   placea   the   brake    qneetion   betl 


In  my  drawing,  p.  578,  Vol.  XXVI.,  I  [ 
omitted  to  illastrate  the  WaaUnghouee  bra 
to  the  engine  wheela,  oa  it  can  be  bettv  ur 
when  ihown  upon  a  larger  acale.  Pig.  1  t 
elevation,  and  Fig.  2  the  eroaa  aeotior 
Weitiughonae  automatic  brake  as  fitted 
diiviog  and  trailing  wheals   ot  ft  omplei 

Two  brake  cylinders  and  apparatus,  ai 
the  drawing,  are  uBed—One  plaoed  npoD'ea> 
the  engine.  This  airangement  avoids  the  < 
lion  which  would  be  involred  if  only  OIM 
were  used,  and  alao  it  provides  for  an  aw 
tioD  of  the  brake  to  both  pain  <A  wheaU  i 

The  digram  which  I  now  aend  ia  an  eli 
reader  BDji  lenglheusd    deioriptiaa   nnoi 
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Tim  wlinB  of  the  WcrtiogluMue  mBtomatio  biaka 
■at  bSij  denumtntod  in  my  Isttcn,  pp.  578  kod 
S7  W  Bit  mtnae.  Air  ii  sdmittad  benealh  tbs 
itotan  in  Ua  bnks  ojlinilST,  E  ;  tb*  pUtoa,  pi«lon 
tai.  Bod  tfa*  omuMWliiiB  linki,  L,  kra  ruMd  abant 
fa.,  tU*  kt  OHM  eanM*  ifaa  two  aooaatiic-faoad 
knn,  H,  In  force  the  two  brake  hlooki  againaC  the 
w\mli  and  apply  the  brake.  The  nnt,  S,  npon  ths 
tCMi  hmi  ii  Bsra  to  adimt  the  brake  aa  tha  brake 
Hacki  bceoma  rodnaed.  In  Mma  eogiDca  thia 
•meat  te  ilightlj  BwdiSed  — tha  adjoitiaK 
bainf  plaeed  elaae  to  cash  brake  blook.  It 
B<^aad  that  the  brake  blocki  are  fitted  at  a 
-  of  thi 


S'bensl*  beiea  and  lida  rod*.  Uf  oonnatba 
mvrt  MT«r  be  akidded.  Wben  the  brake  ii 
■km  air,  tte  weight  of  the  puton  and  Uaks  raleaiai 
"i  ntlODt  ths  nae  of  aprf  ngi. 

iHCntioBadiD  mj  letttr,  p.  216  of  laitTolnms, 
tet  Book  difleraaoB  ct  apinian  atill  eiiita  aa  to 
ihllM  bnk««  aboiild  be  applied  to  enpae  wheali 
mat.  I  Mn  nrj  glad  to  ice  that  the  obiaotitm 
lidi  Im*  tor  ao  many  T<«ua  euited  to  brakes  on 
(■at  wbaala  b  faat  dyiBB  oat,  and  large  nnmben 
-ti^Maara  now  fitted,  aod  working  mwedinilr 
hU,  with  thaaa  brake*.  Tb<  adrantage  of  enRine 
'"'"' '~  T017  gnat  indeed,  aa  inch  a  Urge  proper-  < 
weight  of  tbs  enirina  mta  upon  the  I 
truing  wheel*.    Theee  brakes  havo ' 


Northam  and  Manehaatar,  Shafflald,  and  Liatoln- 
•hire  Ewlwaj  Campaaiei  of  tha  Cbattaire  lioai.  The 
Cbeahira  line*  joist  ooMmittes  haTa  fitted  naarlT  all 

tbair  paMenffor  joint  rolling  stock  with  the  Smitb' 
Taeaum  brake,  bMBiue  ths  joint  tnini  are  workci 
by  the  ManohesUr,  Sheffield,  and  Linoolnshice 
Campany'ij  engiaei,  which  bais  tbi>  brake. 
■ome  time  put  thii  ha*  canted  great  inconTe 
to  the  Midland  traffic,  more  s>pacia1l; 
eaniags*  fitted  witfa  ths  Tacanm  brakt 
reqaired  to  ran  in  tb«  middls  of  Iha  Midland 
line  trains  fitted  nith  the  aatomatic  brake.  To 
aioid  this  incDDTenienos  ths  Midland  fitted  their 
snginoi  and  cairiagei  reqaired  to  work  the  Liver- 
pool. Manobeiter,  and  Derbj  traffic  with  ths 
raounm  brake.  Thin  in  aoma  mninra  obviated  the 
inoooTenisDce  caoaed  b;  the  diffarenoe  of  brake 
■yatsme  on  the  Chaihire  liaat,  but  made  it  atill  more 
apparent  at  Derby  and  Trent,  as  through  carriages 
mn  on  many  of  tbe  eipresa  trains  between  LiTsr- 
pool,  Mancheitor,  and  Landsn,  Tbe  Midland 
Compaay  hare  therefore  lately  decided  lo  work  all 
ths  sxpreae  traioa  between  London,  Edinbargh,  and 
Qlaagow,  and  ales  the  exprue  traint  to  Leeda  and 
tbe  North,  with  tbe  Woalinghauas  aatomalic 
brake,  and  all  tha  sipreta  traini  which  run  between 
London,  Lirerpool,  and  Mancbsatcr  obly  are  to  be 
fitted  with  the  raeanm  brake— For  inatanoe,  tha 
10  a.m.,  13  noon,  and  tbs  Pullman  siprcas  at 
from   London.     Thia  daciaioD  came  into 


with  th«  nuina  rvreiaed,  at  %  «pMd  of  50]  milsa  an 
boar,  l.OSSft.  were  rnn. 

Upon  p.  627  I  mentiaaad  tha  aipaoted  diioouion 
in  the  Hones  of  Csmmona,  on  March  1st,  apon  the 
braks  qoestion.  nafortnnateW  tbia  oonld  not  takn 
ptace,  as  tbe  Preiidant  of  the  Board  of  Trade  sUted 
in  the  Honas,  on  Febmary  28tb,  that  he  bad  not 
rsceiiedtbe  replies  from  tLe  liailway  Aeeoeiation. 
Farther  papers  upon  ths  subject  were  placed  open 
tha  table  of  tbs  HooBS  on  March  tbe  5th. 

March  IMh.  O.  3.  B. 

OOLLIKBT  CATABTBOFHSB. 

[14115.]-THn  eorreipoadsnta  who  wrata  on  thi* 
anbjecl,  which  led  to  my  letter  (1-1016).  nearly  alt 
argned  tbe  improbsbilitj  of  eat  oaaaing  the  fioor  of 
miDCs  to  be  lilted  np.  I  therefore  endearonred  to 
prore  ts  the  oontrary,  and  did  not  cooaidar  it  at 
all  nec'saary  to  make  any  allmton  to  the  cue  of 
thill  being  forced  upirarda  by  the  preainre  of  tbe 
OTerlying  itrata  throngh  the  remoinl  of  coal. 
"P.M.,  Chester"  {let.  14100),  moat  therefore  not 
take  it  for  granted  that  I  waa  not  aware  of  tbi* 
ooiacidenca  from  tbe  fact  of  my  not  mentioning  it 
in  my  letter,  as  it  is  one  which  is  common  to  all 
miaea.  "P.  M.,  Cheiter's,"  snppOAition  ai  tothess 
two  canae*  acting  aimnltaneonely  is  erroneoua.  It 
ii  certainty  poasible  for  them  to  do  ao,  but  c>u«s  «f 
thi)  kind  mnit  b«  eioaedingly  rare  as  we  nOTcr  hear 


j^Tm. 


than  twice  the  relardiog  power  than  nhaa 
■  ia  reieraed;  they  can,  too,  be  inaUntly 
•od  do  not  damage  tha  sngine.  This  fact 
I  pTOved  in  America,  alio  by  Mr.  Drum- 
the  Nnth  British  Baitway,  and  by  ssreral 


(h  tbe  other  band,  to  rarerte  an  engine  takes 
■rval  MOOnds,  and  also  placea  a  rery  great  (train 
«aa  it.  I  bBTe  known  ssreral  eaua  where  the 
ttriOf  asl*  baa  been  bent  or  broken  throagb 
niBiing  the  engine  when  moning. 

lattar,  p.  627, 1  mentionad  tha  eiperimenta 
iTa  beaai  made  at  Darby,    They  are  being 


lauUfr 


_    .       ,.    throe  trial  trmine— the 

Yislingbowa  utonutic,  tha  Sanders' racnam, and 
fliSMith'aTaranm.  Host  Talnable  infotaution  » 
UafobUinad,  and  (he  qoestion  of  bnkos  upon  tho 
— '—  wbaaU  1*  modTiag  conaidcrable  attection. 
woriting  tbe  Weatioghoaie  train,  No. 
•  ■  with  tbe  anlomatio  brake 
train  only  (the  engips 
,  ,  tbs  engine  brake  was 
.  the  di^itance  ran  after  the 
rednoed  by  a  rery  eonaider- 
Theae  eiperimentB  are  still 

,,  March  Uth.    The  rwnlU  1 

ataow  that  in  erecj  trial  the  Westioghoaae 

JBJtM  nonditaelf  to  lie  tbe  beat  brake. 

iBMtisMdn  »]r  ktto-,  p.  221  of  Vol.  XXVT.,  ' 
H  Um  mUimi  MB  joint  ownart  with  tbo  Great 


Iti  amna  m , , 

MLmada  aanral  atopa,  with  tbe 
•Mdeg  npon  tbe  tender  and  trail 
taka  Gaiag  diiconnected) ;   tbe 


force  on  Monday  la»t,  March  the  lllh.  Tear 
oorreapoadcnt,  "Finem  Beipias,"  p.  G05  of  last 
Tol.,  seems  to  imagine  that  the  WeetiDghonaa  brake 
Oanses  incODTsnisDce  when  shunting  taka  place, 
and  when  diaoonnected  from  ths  engine.  This  ia 
not  tbe  case,  as  before  carriages  or  the  engins  ia 
nneonplad,  or  ths  brake  tabea  dtaconnected,  tbe 
lap,  F,  on  either  aide  is  closed  to  prerant  the 
cacape  of  air  and  conaeqnenC  application  of  the 
brakes  also  a  tap  ia  placed  under  each  anxiliarj 
reservoir.  If  thia  is  opened  the  air  eeeapes,  and  the 
brake  is  at  once  takas  off.  The  qneation  of  oost 
haa  been  decided  npon  the  North  Britiih  and 
otber  railways.  Ths  Tacnum  is  cheaper  in  first 
eoet  than  the  Weatingbouae,  bnt  the  Weatiag- 
hotus  ia  tbs  best  brake,  and  mnoh  ths  cheapest  to 

Yonr  oorretpondant,  "WillesdsD,"  p.  627,  makes  I 
a  atatement  as  to  the  slops  made  by  the  chain  brake  ' 
apon  the  Loudon  and  North  WCBtern  Railway, , 
which  certainly  ra]uires  corroboratioa  before  it  is 
received  as  an  engineering  fact  by  your  readers.  He  | 
aaye  "at  00  miles  an  hour  tha  train  can  ba  stopped 
in  10  eeoonda,  and  that  at  3S  miles  an  hour  the 
trains  atop  in  half  a  dosen  jatdt."  I  hare  myaelf  I 
worked  this  brake,  and  have  also  been  present  at ' 
eiperimenta  made  with  it,  and  certainly  no  sncb  I 
rosults  were  given.  Atao,  let  na  turn  to  the  j 
Newark  brake  trials.  Tbe  chain  brake,  at  a  speed  ' 
of  471  miles  an  hoar,  took  29  seoondi  to  stop,  and  I 
ran  l,337ft.-tri»l  No.  18.    In  trial  No.  31.  t 


of  them,  and  we  bare  always  fonnd  Iha  tme  canse 
of  the  uprising  to  ba  attribnted  to  either  the  one  or 
the  other,  not  both. 

I  take  "C.  M.'a"  msaniog,  with  regard  to  gaa 
not  eiplodbg  by  rsason  of  its  purity  (not  a  very 
correct  eipreiaian  to  nae]  to  ba  that  in  conseqnenee 
of  an  Ulsamaisot  gnantity  of  air,  the  mixture  ie  nob 
anffinently  dilated  to  render  it  eiplosiva. 

"  C.  M."  is  mott  certainly  miataken  when  he  sap- 
IKiaas  firedamp  will  explode  without  the  introdno- 
tion  of  flame.  Common  bouse  gas  will  1  bat,  ai 
"P.  M.,  Chester,"  says,  it  is  not  fire-damp.  Thia 
latter  gas  rwinires  a  mocli  higher  temperature  before 
it  will  explode  than  the  former  dooa.  T.  B-  J- 

I.U1I6.]— Betno  a  constant  reader  of  your  valu- 
able paper,  and  a  practical  miner,  I  have  taken  great 
delight  in  tbe  disauseiou  on  colliery  cataatrophai, 
but  I  am  surprised  to  see  how  imperfaotly  they  are 
nnderstood.  "A  Lover  of  Pure  Air"  wants  to 
make  ne  believe  that  gas  won't  light  when  we  S:e  a 
shot— why  don't  he  try  it  ?  Wben  1  was  a  boy  there 
was  a  great  deal  of  gaa  iu  a  pit  I  was  working  at, 
and  I  had  to  stand  at  a  pool  of  watar  with  a  cloth , 
and  run  U  tha  man  wheu  I  heard  bis  ahot  fire,  for 
him  to  extingniah  gas.  He  rery  seldom  missed 
firing  ths  gaa,  and  it  waa  fun  for  mo  when  he  nsad 
'~  '  '  et  it  out.     It   was  no  easy  ihiag  fo  do 

imea.     "  Q,    S.   W."  speaks  of   p«nt-np 
gaa  lifting  the  fioor  up  ;  it  ia  not  gu  that  dCKi  this. 
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«a  I  conld  prore.  Bnt  I  don't  <raat  lo  Impau  on 
Taluble  spioa.  W.  A.  Cuing  (letter  13986)  is  rqtbt. 
U  I  un  not  mut»ken,  ths  discnuioD  u  iM  abont 
•ida  iasQM,  and  ths  main  point  is  lost — i.».,  the 
pnrention  of  coUiFr?  oataatrophM.  I  think  shot- 
firiu  in  pur  pit!  ii  reiT  daDgtroui,  bnt  I  do  not 
thinE  it  II  the  oauie  of  all  tba  aiplMJoni  that 
liappeD.  When  there  ii  an  aiploBios,  tbers  hai 
b«n  n^liginca  or  ignorance,  or  it  conld  not  ha»o 
bappened.  When  there  ii  an  adMnnts  amount  of 
TCntilakton  to  render  harmleea  all  ioElamiiiable  gaHi, 
■IS  wfl  lufe  P  I  bare  knoirn  a  pit  firsd  from  a  shot 
and  there  neTer  naa  gu  Hsn  in  (ho  pit,  or  there 
was  BO  earity  where  pent-np  gaa  might  ha?a  oome 
from.  What  wia  tho  oaaie  of  so  great  an  explosion, 
for  tligrfl  were  three  men  Icitled,  and  the  doars  and 
■honpings  blowD  awa;  P  In  my  opinion,  the  ownan 
«r  their  agrnti  are  to  blame  for  nine-teathi  of  all 
the  aceidsnti  that  happen.  On  the  Sth  init.  there 
wa«  an  engine-Mnder  overwoand  the  cage  at  No.  3 
High  Blantjre,  Scotland,  and  aii  am  were  thrown 
doirn  the  pit.  I  think  the  manager  ought  to  hare 
been  put  in  priion  for  enlpable  neglect  of  dntr, 
inttead  of  the  engise-tandar,  for  not  hating  tea 
■afety  detiehiDg  hook  on.  It  ia  impouible  to  OTsr- 
irind  the  cage  when  the  detaching  hook  is  on,  yet 
not  one-third  of  the  collieries  uae  thsm  yet,  juat 
bacatua  of  a  little  Gipeorc.  It  coats  owners 
aoUung  for  dead  men.  If  onrlagialatora  woald  attend 
a  little  more  to  "  Britisli  intereats  "  at  home  instead 
of  imaginary  ones  abroad,  weahonldbe  all  the  betttr 
for  it,  and  mieht  make  men  do  their  duty  that  hare 
charge  □(  hundreds  of  their  fellow-men.  Some  may 
aaj  we  haTe  Gorcrnment  inipectors,  bnt  their  work 
u  a  dead  letlir  as  the;  do  it  at  present.  Again,  to- 
day (March  i))  we  hare  a  terrible  colliery  eiplorion 
near  Qla-gow— it  ia  almost  inre  to  he  "  occidental." 
We  shall  nprcr  improre  till  owners  and  mBoagcn 
■le  reiponsible  for  their  nefcligenea.         Snrder. 


OOniTEOTION  OF  HABKONIUBI  BaSDa 
WITH  PIANO  ^ItrlBIiB. 

[.14117,]— I  HAVE  read  "  Qnikrod'a  "  remarks,  and 
netioe  that  a  aaundpost  has  do  mechanical  action 
other  than  its  own  on  any  other  aahataoce — that  ii, 
■  loqndnost  caa  only  eonrey  a  prcrioualy  actuated 
thrODgh  a  aoundpoit,  brcames 
■ ily  a  rlbratory  eondnolor. 


sympatheti..  ,. 
Now.  if  ths  lubati 
otthe 


snhatance  in  its  formation  ia  in  oppoiitioa  to  the 
aonnd-gcnprator  friction  enanca,  and  a  reiaforce- 
ment  of  vibration  mar  be  expected.  This  TOinforee- 
ment  is  reaction,  and  ia  a  queation  of  leierigo,  ai, 
if  we  with  to  lift  a  weight,  ws  moie  the  centre  to 
do  ao  more  oaaily— thii  ii  a  figure  illnilntiiig  the 
reaton  why  the  sonndpoet  of  a  Tiolin  ia  put  away 
from  the  bridge,  and  n<>t  directly  under  it.  The 
proper  place  for  '■Qnikrod'a"  post  or  connector 
would  be  just  behind  the  root  or  leror  of  the  reed, 
and  on  itx  aoundboard.  We  can  ro  no  further  with- 
out aBOtlier  aoundboBr.!  to  attach  to  the  other  end 
of  peat,  nnd,  if  we  had  thin,  the  result  would  only  be 
■jmpathetic  and  not  mechanical  on  the  piano  wire 
of  the  fccond  aoundboard.  Tho  post  could  not  act 
on  the  wire  in  any  other  way,  because  there  would 
be  no  reinforcement.  Thfn  take  awoy  the  post, 
and  lot  the  circle  of  sound  belonging  to  the  har- 
moninm  reed  aot  aympathctioBllj  on  tho  wire.  It 
u  aaid  thit  a  apirul  wire,  when  tuned  to  pitch,  bss 
Ik  wara-liko  form,  and  that  this  is  the  beat  for 
sympathetic  Tlhrationa.  HikTing  come  to  tho  best 
condition  to  soond  together  Kitbout  mfchunical 
appliances,  let  ua  conneot  the  two  meliums  tt^ethoc 
BO  that  the  aelion  may  he  made  a  reaction-  Tbia 
oan  be  done  by  joining  (with  a.  filament  of  ailk,  Ac.l, 
the  end  of  the  reed  to  middle  barmoaic  of  the  wire. 
In  tbia  ca.'e  therd  would  be  no  iacreaxe  of  pound 
bnt  only  a  fiillneia  ;  jet,  if  the  attachment  waa 
made  to  a  harmouio  section  of  the  wire  (<ay  a 
fifth),  rcjictloD  would  enauo  and  increapc  of  sonnd. 
Tba  effi'ct,  howoTer,  would  nerer  ba  like  pcpsrate 
reeda  and  titringj,  for  one  mechanical  actinn  will  not 
more  both  in  a  direct  munner.  "  Intriul  "  thinks  it 
a  pity  ILtt  strings  are  not  bowed  with  chamhee 
ornns,  but  I  can  aisuro  him  that  a.  fitigor-kcy'd 
tml  is  anperior  in  tone  and  power  ti  all  chamber 
organs,  ;iad  costs  t^s  times  l^^ia  monry.  I  bate  not 
brought  my  iunlrumiot  to  perfection  yet,  but  gi»e 
me  a  atriug  and  fODDdboiird  long  ooough  and  I'li 
match  any  orguti  pipe.  Fiddler. 


TELEPHONIC  ADJUSTMBNT, 
[14118.1— One  irould  almoxt  think  that  wa  had 
bwl  enoufth  o[  tiU'phones,  nnd  that  the  subject  ia 
well-Digh  exhausted,  but  I  am  one  of  those  who 
think  there  ia  miioh  in  store  for  ua  yet  i(  we  only 
look  in  the  right  direction.  It  aecma  alnaat  absurd 
to  bear  'jueritti  eonhtsntly  stating  tbnt  they  cannot 
make  thi-ir  iuAtrumenta  work,  conaidcriog  the 
extremely  i^implo  nature  ol  liell's  tclepboaa-  To 
thaaa  and  perhaps  to  msny  more  of  our  readen,  my 
ramarks  on  telephone  adjustment  may  prore  areept- 


■ble. 


clicking  noiaa  when  the  inatrumenta  K 

nn,  whieh  ehangaa  to  ahnii  upon  the  eouw^iui  vun 

tiate  and  (ba  magnet  being  broken.  This  method 
firat  pnrsaed,  hut  iuBtead  of  gattiog  a  clicking 
noise  as  I  expected  I  got  a  peoaliaraeratahiug  sound, 
and  that  only  when  the  circnit  waa  completed  by  the 
wires  bnng  hooked  to  each  other  loosely-  This 
aeratching  is  in  b  rather  high  key,  bnt  aa  iinn  aa 
the  magnet  learea  tbe  plate  (by  aorewing  nn)  the 
note  changes  abmptly  to  abont  an  ootaTa  lower. 
This  is  the  primary  thing  to  notice. 

After    bBTing  adjusted  them    in    tbia    way,  we 

S myself  and  friend)  threw  a  line  wire  aorosa  a  atreet 
about  30  or  40  yards)  to  two  upper  wiadowi.  making 
contact  with  eartb  hythegas  pipe.  The  inatmmenta 
then  spoke  perfectly. 

At  times  we  heard  a  acratohing  noiaa  exactly 
aimilar  to  that  obtaioed  by  tbe  battery,  and  we  were 
at  first  puiiled  and  vexed  to  know  wbooni  it  pro- 
eseded,as  it  iuterfered  materially  with  the  speaking. 
At  last  we  tonnd  it  lo  be  the  result  of  the  two  wires 
ioaide  the  room  (we  had  uaed  uneoTered  onea) 
touching  each  other.  It  stnick  us  we  might  utilise 
tbia  foot  for  odjuatment,  and  we  at  onoe  readjnsted 
our  telephones,  making  Ihem  to  apeak  exceedingly 
clear  and  distinct,  the  roice  apparently  only  a  few 
yards  sway.  The  scratching  proneding  from  one 
end  oF  the  circuit  wis  heard  in  both  talepbonss. 

The  next  qnestion  la,  what  caa  tbia  scratching 
beP  It  is  etidontly  the  intermittent  breaking  of  a 
current  of  eirctricity,  for  when  speaking  ia  esrried 
OQ  at  the  aame  time  it  ia  intermittent  also.  Can  it 
be  that  there  i*  some  rciidual  current  in  the  wire, 
which  ia  at  the  bottom  of  the  telephone  altogether  F 
I  may  aav  wo  not  only  got  the  eonnd  by  a  Whcat- 
stonn  bridge,  but  also  when  we  connected  the  circnit 
itself  Dp  loo>ely- 

Our  latest  ciperim'ut  has  been  lo  put  b  human 
bod;  in  the  circuit  aod  i.p':akii:g  waa  still  heard, 
althongh  Tsry  feohia.  With  two  peraoniTery  lond 
Bounds  only  may  be  heard. 

Leeds,  March  Iltk.  W.  J.  Iilneham. 


TKIiKPHONIC  BOUNDBOABD. 

rit119.1— Ths  following  is  only  nn  idea  of  mine. 
The  phonojrrsph  »ound«  out  oier  a  apace  of  many 
feet,  why  does  not  the  tolepbone  do  so  P  When  the 
phonogrsph  is  used  tbe  second  time,  is  the  wire  point 
in  soundboard  remoted  or  allowed  to  remain  7  Well, 
snppore  the  tiilephsne  hai  a  point  a  la  phonograph, 
would  that,  adja>ted  aa  to  its  own  length  and  proxi. 
mity  to  the  magnet',  increaaa  tho  nound  ?  An  iron 
aoundboard  might  be  (and  perhaps  is  now)  too  rigid, 
bnt  I  think  the  point  should  be  hsrd  and  the  sonnder 
elastic.  Fiddler. 

TBLBPHOTIBS. 
[1(1201-1  HAVi  b«n  trying  »ma  further  eipe- 
rimrnti  with  tho  telephone.  On  trying  tho  alphabet 
I  End  the  icdiatinct  letters  are  b,  c,  d,  e,  h,  p.  t, 
bnt  I  suppose  this  woold  depend  on  the  distance  be- 
tween the  plate  and  the  msgdst.  I  bsve  also  made 
a  tdophone  with  a  hor'psbor!  magnet,  something  be- 
tween  liclI's  nnd  Dolbear's,  liut  I  cannot  report 
faTonnbly  on  it.  The  sound  cannot  he  produced  by 
Tibrationa  of  tho  metallic  piste,  as  I  hsvo  heard  the 
Bounds  Terv  di-^tinctly  with  my  ear  touching  the 
plate,  which  woul<l  sarely  stop  Tihration.  Thero  is 
certainly  no  occaaion  for  taking  tho  rarri^li  off  the 
ferrotype  plate.  No  Sirrah.. 

A  SIMPLE  PHONAUTOOHAPH, 

[11121.1-1  HAVS  just  conttnicted  a  rerj  aimple 
phonautogrsph  for  recording  the  Tibrations  CBUicd 
by  (ha  roice,  and  aa  it  U  perfectly  aucces-ful  eo  far 
as  it  goee  I  rcnturo  to  sead  you  u  description  of  it, 
thinking  that  perhaps  aome  ».uch  inatrumont  mar  bo 
of  n-e  to  some  ut  yo-.:r  numeroua  readers,  who,  like 
mjaelf,  are  juat  now  intere^toil  in  aujthing  bearing 
upon  sound  in  relation  to  telephony.  1  am  not  pro. 
fesaing  to  describe  the  brat  Rsy  of  making  a  pho- 
nautngTBph,  but  simply  to  alnto  how  I  made  a  rery 
primitire  one  from  malerisla  at  hand,  whieh  gired 
perfectly  satisfactory  reaulli. 

Thn  Tibrat'ng  .lisphrigm  h  apiece  of  while  kid 
strotohfd  orrr  one  end  ut  a '-liort  tin  tube  IJin.  in 
diameter.  To  the  centre  of  this,  OD  the  outside,  is 
uttacbed  a  aeiiing  nnedle,  the  eye  end  being  first 
stack  into  a  little  bit  of  soft  wood,  and  tliua  glupd 
on  to  tbe  dinphragm.  The  point  of  tbe  needle  for 
about  lin  from  the  end  ia  bent  at  a  right  angle.  To 
muliipiy  the  rfT^ct  of  the  ribrationa,  and  make  them 
mora  '*  Irgible,"  1  took  a  stocking  nei die  about  2JiD. 
long,  acd  ran  it  through  a  pi''cc  of  soft  wooJ,  about 
Itn.  Bfiusrc,  to  within  iin.  of  tho  eye  end,  and  bent 
the  other  end  of  the  needle  for  a^wnt  jlin.  st  a  right 
anple.  Throairh  the  piece  of  wood  on  tbia  needle 
must  be  al«o  iusert!^  a-i  orlinary  sewing  needle  at 
right  aniiltis  to  the  former,  to  form  n  pivot  for  the 
whola  to  work  upon.  These  aro  almost  all  tbe  parts 
reqnire'l.  I  pnt  them  together  on  a  light  piece  of 
deal  abont  2Dim.  by  4}in. ;  ao  inch  from  One  fide  of 
thit  rani  ■  iballow  groore,  ]iu.  broad,  the  whole 


length  of  the  board,  in  whieh  the  ai 
travel,  whilst  tbe  Tibrations  an  tntaad  npon  Urn 
by  the  point  of  the  lon«  needle.  To  make  tnil  groor 
perfeoUy  amovth  and  level  it  ia  lined  at  the  botton 
with  glau.  Over  the  groove  it  tapportad  tbe  pirn 
needle,  working  in  two  little  tlipt  of  aoCt  metal,  am 
ita  foot  resting  npos  gUs>,  the  beat  punt  of  tlia  lon| 
needle  thus  swinging  freely  from  side  to  side  in  thi 
groove.  All  that  now  remains  ii  to  fix  tba  tab 
with  the  diapbragm,  and  conaaet  Ua  nead!a  with  tb 
short  and  of  the  stocking  needle.  I  hollowed  onttb 
board  to  bring  tba  Beadle  affiled  totbediapbrafnoi 
alavel  with,  and  within  about  3-16tliiof  tbe  and  o 
tba  long  needle  whan  the  point  of  tbe  latter  ia  in  lb 
middle  of  tba  groove.  A  very  thio  alip  of  wood 
through  whieb  tbe  point  of  tbe  abort  noeole  and  lb 
eye  of  the  long  one  are  pasacd,  firmly  eonneeta  tb 
two,  and  yet  ia  not  too  rigid  (o  allow  of  the  perfae 
cammunication  of  vibrationa.  The  inttmment  i 
□ow  complete,  aioepting  that  at  tba  long  end  of  tb 
board  I  hareaamallgroovodpulleT,  whieh,  by  mean 
of  a  thread,  draws  the  elidea  nndar  the  Media  wttl 
tolerable  orenneia.  The  glast  aiidai  are  8in.  loq 
and  tin.  broad,  and  have  a  little  bit  of  laatber  gin* 
on  to  the  and  to  give  a  hold  far  the  book  at  tho  an 
of  tbe  thread.  The  point  of  the  longneedia  must  b 
adjusted  (by  sliding  the  small  wooden  blook  npa 
down  on  the  pivot)  nntil  it  resti  upon  the  anrface  e 
the  slide,  and  to  keep  it  steadily  pressing  a  aligb 
spring  aoti  upon  the  top  o(  the  pivot  needle. 

On  tinging  or  apeakicg  into  the  tin  tabe,  and  al 
tbe  same  time  drawing  a  smoked  glass  slide  nnda 
the  needle,  we  have  a  perfect  record  of  tba  rariOBi 
vibralions  thna  caused,  and  their  infinite  variety  tm 
marvellout  delicacy  are  aatoniahing.  The  beat  wa; 
to  observe  them  le  in  tbe  microaoope.  witb  a  lei 
power  ;  they  are  alao  effectire  if  thrown  by  a  magi 

I  should  like  to  have  laid  aomatbing  apoa  lb 
figuraa  and  their  production,  but  hare  already,  '. 
foir,  trespasaed  too  mneb  upon  your  space.  I  woab 
just  add  that,  if  any  one  ahould  feel  at  all  inclined  b 
make  use  of  the  foregoiTig  hinti  in  conttmcting  i 
phonautograph.  but  would  first  of  all  like  to  see  i 
slide  fram  tbe  inatrument,  I  will  gladly  forward  on 
nn  receipt  nf  an  spplication  to  my  initiala  at  tbi 
Pu>t- office,  Qochdalo. 

Bocbdale.  J.  R.  E. 

P.S.— I  should  ba  very  glad  if  any  one  woold  tal 
me  how  to  fix  tbe  smoked  glata  alidaa  permanently 
I  have  tried  photograpbia  vamith,  bnt  the  raanlt  ii 
not  aatie  factory. 

IMPBOVBHBNTS  IN  BICT'CI.BS- 
HAKIHQ  CHEAP  BIC7CI<EB. 

f  11122.^ — Now  that  the  bicycling  seBsou  it  comiB| 
on.  a  few  word!i  on  tbe  improvGmoatt  which  ban 
been  mnde  in  thesn  machines  may  be  welcome  tl 
many  of  "  ours.''  There  have  been  sweeping  changa 
in  some  firms.  Take  the  Coventry  Mochiniata  foi 
instance  ;  they  have  taken  out  pateuta  for  holhm 
forks,  tii¥s,  handle  bars,  axles,  and  bubs  ;  and  thi 
spokes  nra  a  combinatioa  of  (bo  nipple  and  apider— 
that  is  to  esy,  instead  of  a  loose  nipple  to  fBaten  tbi 
spoke  in  the  hub,  the  wires  are  drawn  thicker  at  tb 
end  intended  for  the  screw,  thus  obviatiDg  tb 
chance  of  breakage.  They  are  alao  fitting  rolla 
bearings,  tbe  eiL<e  or  box  of  which  opens  with  I 
hinge,  [acilitating  the  deanaing  of  them.  A  na« 
kind  of  spring  ia  also  introduced,  having  a  buffer  d 
indinmbber.  A  50"  light  roadster  weighs  331b 
Their  racing  machinea  are  a  novelty,  being  madi 
with  triangular  backbone  and  forks  (liolbwj -a  5«' 
guaranteed  to  weigh  not  morethan  2Dlb. 

Another  ttirlliuR  innovation  is  introduced  by  thi 
Surrey  aiaehinieta  Company,  whote  patcutd 
"  Invinciblet "  for  I8T3  lire  made  with  300  apokea  il 
the  front  wbeet  and  5u  in  the  back  <  Fancy  drillin| 
a  pair  of  wheels,  and  tapping  :!50 !  Tb< 
■y  liRht,  and  ore  fitted  in  tba  rim  ba 
nippies,  nna  ueadod  in  the  nare  or  hub.  The  frOBl 
fork  is  made  out  of  a  piece  of  hollow  drawn  ttco 
tube,  cut  op  letrgthwise  to  form  the  fork  le«,  te 
within  Sin.  of  the  top ;  in  this  part  ia  Gttad  tb 
Stanley  head  and  steering  |  tho  backbone  Knd  fori 


lolea  for  a 


step.  Thccrauki  are  detachable.  A  AVnoero 
this  build  is  guaranteed  to  weisb  not  mora  thai 
2tilh.  Some  of  our  rciidora  may  reeolleot  a  fai 
moiitbs  since,  wben  writing  about  hollow  forki 
ic,  I  uttered  a  prediction  that  ne  should  be  raab 
ing  about  on  Gl*^  weighing  2Ulb.  Behold,  now,  tb 
idiavcriS'-d '. 

John  Kien  (the  rbampionl  haa  also  oblalnd 
patents  for  improvpmenti<.  He  builds  bit"  Uctipia' 
with  frooi  60  lo  lUU  "pokes  in  the  driver,  and  ota 
hollow  forks,  und  makea  iim  backbone  and  fork  il 
one  piece  by  continuing  the  backbone  down  one  aidi 
of  tbe  back  nhi'el,  and  claims  to  bare  a  dut 
proof  bearing  for  it.  IluU  bcariugi  are  adopted  fci 
the  front  wheel.  Ilis  racers  nre  limilar,  but  light* 
—a  51"  weighing  uWut  2:Jlb.  Then  we  tan 
Carvtr'a  hollow  Kpokoi,  dotaebable  cranka,  anJ 
safety  pedala,  which  cannot  alip,  and  new  nillai 
bearinga,  wherein  tba  rollen  ara  ttm  to  ravoln 
without  touching  caeb  other,  and  at  the  aamo  tim 
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oumot  eroBS  or  lock.  The  "  Gentaor  "  (Coventry) 
if  fitted  with  morable  saddle,  detachable  orankB, 
an  beariDKs>-af  ter  Humber's  plan— tpider  wheel*, 
■ad  dastproof  parallel  bearings  to  back  wheel. 
These  are  the  principal  improTements  np  to  date. 
The  same  form  and  mode  of  propulsion  remain,  and 
I  think  will  as  long  as  the  bicycle  exists.  Our 
readers  will  see  that  makers  kare  not  been  idle 
iaxing  the  winter,  and  it  seems  difficult  to  imagine 
what  next,  and  ni^xt  ? 

In  reply  to  '* Pound  a  Week"  I  will  give  an 
Brtiela  or  two  shortly  on  the  subject  he  wishes. 
McaawhUe  let  him  save  his  money,  and  get  some 
mbber  tireB,  I  front  and  f  bock ;  also  steel  rims  and 
haekbooe,  and  a  bar  of  best  Low  Bloor  iron,  1|  wide    /n   i?^i  tt) 

by_J  thick,  and  8  or  9ft.  long.     Get  40  nipples    ^^^  w  fO  +  5!"  SO 
arilled  for  No.  0  wire,  and  16  for  No.  10 ;  also  lock-  _  ^  ^J 

mts  for  the  same.  Procure  80  yards  of  charcoal 
iroii  wire,  and  5  Yards  ditto,  No.  10.  Di>Ciurd  the 
old  parte  of  bicycle.  Order  steel  rims  and  backbone 
st  one  plaeo— front  wheel  5^,  back  20",  and  the 
■aker  will  bend  the  backbone  to  fit.  I  should 
neommcnd  Dmoe,  ef  Sheffield,  for  these,  as  I  know 
thij  are  reliable.  Order  the  backbone  1^''  thiok  at 
■M  and,  i"  the  other.  Let  me  know  what  your 
lesOBrces  are  for  making.  Are  you  a  mechanic, 
blacksmith,  or  what?  If  not,  are  these  avaiUble 
lodgood?  Fred.  Ii.  Striffler. 


purify  the  ether  from  aloohol  and  other  impurities  it 
IS  agitated  with  dilute  sodic  hydrate. 

The  alkali  neutralises  any  sulpharous  acid  that 
may  be  pre^nt  while  the  water  combines  with  the 
alcohol.  The  upper  layer  of  the  liquid  then  consists 
of  ether  with  a  little  water,  which  may  be  separated 
by  aUowiDg  it  to  stand  a  day  or  two  upon  quick- 
lime. It  is  then  distilled  in  a  warm  bath,  and  con- 
deuiied  in  yessols  sarrounded  by  water  at  O^C 

There  are  two  stages  in  the  reaction  :  (1)  the  cen- 
Tersion  of  the  sulpbario  acid  into  ethyl,  salphuric, 
or  Bulphotinio  acid,  and  (2)  the  decomposition  of  a 
frenh  supply  of  idcohol  into  ether  by  this  sulpho- 
vinio  acid,  thns : 

^]S04  +  0H- 

C:h:}  O  o-  Et}  o  ^  H= 


THE  XTHEBB. 
l141^}— The  ethers  may  be  dirided  into  the 
imrB  of  the  monohydrie,  dihydric,  and  trihydric 
sloohols.  The  ethers  of  the  monohydrie,  dihydric, 
tad  trihydric  aloohols  bear  the  same  relation  to  the 
ewTespondinir  alcohols  as  the  metallic  oxides  bear 
to  the  metalhc  hydrates. 

The  ethers  of  the  monohydrie  alcohols  are  repre« 
KDled  by  the  general  formalie  (CnH^n  +  i^sO, 
(CiiHsn-i)20,  and  (CnH2n-7)30,  the  methyl,  vinyl, 
ssd  phenyl  series  respectirely.  The  ethers  of  the 
libyuic  alcohols  represented  by  the  general  formula 
CsHsnO,  the  ethylene  series.  The  ethers  of  the 
trihyiiric  alcohols,  represented  by  the  general 
ftmula 

f(CnH2n)20 
■^(CnHsn-i^O 
((CnH.;n)20 

Thealeohols  and  ethers  may  be  regarded  as  formed 

SB  the  type  of  water,  thus  :  j^  I O    ^h»}o       me- 

tlkjlic  aloohol,  and  q^^  I O  methylio  ether. 

^  In  the  case  of  the  alcohols  one  atom  of  hydrogen 
is  displaced  by  the  monad  positive  radical,  while  in 
the  etheiv  both  are  du^placed.  The  ethers  of  the 
BOaohydrie  alcohols  are  formed  by  substituting  a 
isntire  monad  radical  in  place  of  the  hydrogen  of 

tkt  hydrozyl— thus  :  ^-^^j  O   is   ethylic    alcohol, 

sad   ^fr|  >  O  is  ethylic  ether,  formed  by  substi- 

tiliag  CaHft,  the  popitire  monad  radical  ethyl, 
iMisad  of  the  atom  of  H  in  the  HO. 

Sometimes  a  different  monad  positive  radical  from 
flat  contained  in  the  alcohol  is  substituted  instead 

t  the  hydrogen  of  the  hydroxyl—thus  :    ^S'  \  O 

CM    I  **■  J 

■rthylie  alcohol  becomes  (^  (j.  r  O  methylic  ethylic 

itter  by  Bubstihiting  C«Hj  in  place  of  the  H  of  the 
HO  eC  the  methylic  alcohol.    This  is  termed  a  mixed 


These  ethers  are  formed  by  distilling  the  alcohols 
d  the  seriee  CnHtu  +  tHO  with  H«SOt  in  two 
ilii«ei— thns  :  CoHm  +  iHO  +  HsS04  =»  HOoHan  + 
^4  +  OHa  and  HCnHjin  +  iS04  +  CDHaU  +  iHO= 
(CDHsa-t-i)tO  +  H9S04. 

These  ethers  can  be  converted  again  into  the  cor- 
ivpoading  alcohols  by  treatment  with  HaS04  and 
firtilliag  the  sulpho-acid  with  water — ^thus  :  (CoHiu 
+  i)iO  +  2HsS04  -  2HCnH«n  +  ,S04  +  OH,  and 
HCnH,n  +  1SO4  +  OH,  =  CuHjn  +  jHO  +  H,S04. 

The  methyl  series  contains  the  following  ethers — 
vii ,  methylic  ether  (CHslsO,  ethylic  ether  C4H:^)sO, 
haijxic  ether  (C4H9)*0.  amylic  ether  (CsHii)iO. 
■sUsyl-ethylic  ether  CHjCaHsO,  methyl-amylicethor 
CHiC^:iO,  ethyl-butylic  ether  CHiC4H.jO,  ethyl 
BBvlie  ether  CsHiCsHnO,  &c. 

Of  the  Tinyl  series  only  allylic  ether  (C3H5)20  is 


In  the   phenyl   series  we  have   phenylic  ether 
fjCJBiyO  and  benzyUcethor  (CrHrVK^. 
There  are  three  ethers  of  the  diyhdric  alcohols — 

a  ethylene  oxide  CsHtO.  propylenic  oxide  CJluO, 
amylenlc    oxide   C^HioO.     Of   the   trihydric 
ikofaohi  only  glyc^lic  ether 

f(CH2)20 

•<  (CH)20     is  known. 
<(CHa)20 

Ethylie  ether  is  prepared  by  hesting  a  mixture  of 
■Inhaiifi  aeid  and  ethylic  alcohol  in  a  flask  provided 
liu  atiMrmometer  toa  temperature  of  about  140''C. 
k  i—tinamis  san>ly  of  alcohol  is  maintained  through 
ifaBsd  into  the  flask,  the  HsS04  acting  apparently 
W  its  piwanee  only,  bo  that  the  same  acid  is  capable 
•I  OBBferting  a  large  quantity  of  aoohol  into  ether. 

Water  and  ether  distil  gver  into  a  bottle  in  two 
the  water  below  and  the  ether  above.    To 


<2)Ktls04+mO 
SO4. 

If,  as  it  has  been  supposed,  ether  is  formed  by 
the  abstraction  of  water  from  two  molecules  of 
alcohol  by  the  snlphnric  acid,  the  acid  wonld 
>)ecome  more  dilute ;  out  this  is  not  the  case.  More- 
over, if  the  fulphovinic  acid,  instead  of  being  acted 
upon  by  ethylic  alcohol,  is  acted  upon  by  amylic 
alcohol,  ethyl*amylic  ether  is  formed,  and  not 
ethylic  and  amylic  ethers  separately,  which  would 
occur  if  the  sulphuric  acid  simply  acted  by  abstract* 
ing  water.  This  ether  is  a  transparent,  colourless, 
mobile,  volatile  fluid,  has  a  powerful  and  peculiar 
odour,  and  a  hot  taste.  Its  moleenlar  weight  is  74, 
and  one  litre  of  the  vapour  weiehs  37  criths.  It 
boils  at  35*^0,  and  f  upes  at  —31°.  Its  specific  gravity 
is  '74,  and  the  specific  gravity  of  the  vapour  com- 
pared with  air  U  37  x  >0693  =  2'50l.  When 
inhaled  it  produces  intoxicating  effects,  causing 
tlnopiness  and  insensibility,  and  it  wa<!  used  as  an 
apio^thetic  until  superseded  by  chloroform. 

The  liquid  is  highly  refractive.  It  is  very  in- 
flammable, burning  with  a  yellowish  white  flsmc 
forming  water  and  carbonic  anhydride,  and  requires 
six  times  its  volume  of  oxygen  for  complete  com- 
bustion, thus  :  C4H10O  +  120  =  SOH-,.  +  4CO2. 
"When  mixed  with  air  or  oxygen  it  forms  a  dangerous 
explosive  mixture,  and  care  should  be  taken  not  to 
have  flame  of  any  kind  in  the  vicinity  when  the 
vapours  are  condensing.  When  unconfined  it  va- 
pourises  so  qaicklv  as  to  produce  intense  cold.  It  is 
consequently  used  to  produce  artificial  cold.  A 
mixture  of  ether  and  solid  carbonic  anhydride  pro- 
duces a  temoerature  of  —  110^  C,  which  is  the 
greatest  cold  yet  produced,  excepting  one  of 
—  140'  C.  It  can  be  mixed  with  alcohol  in  all  pro- 
portions, and  an  equal  bulk  of  water  dit>Eolves  about 
ii  of  its  volume  of  ether.    It  is  decompo.^ed,  when 

Eassed  through  heated  porcelain  tubes,  into  aide* 
ydo  and  carbon,  and  at  a  lower  temperature  defiant 
gas  and  acetylene  are  produced.  When  it  is  kept 
in  a  vessel  in  which  there  is  air,  acetic  acid  is  formed 
by  the  absorption  of  oxygen.  With  H2SO4  it  forms 
sulphovinio  acid — with  HNO3  it  forms  oxalic  and 
acetic  acids  and  carbonic  anhydride.  With  HCl. 
HBr,  and  HI  it  forms  hydrochloric,  hydrobromic,  and 
hydriodic  ethers.  It  is  decomposed  by  sodium  and 
potassium,  hydrogen  being  giv«i  off. 

It  in  decomposed  by  dry  chlorine  into  dichlorinated 
other  (QiHsClnXOand  perohlorinated  ether  (C2Cl.s)20. 
It  dissolves  oils  and  fats,  nitric  oxide,  ammonia,  I, 
P,  S,  and  auric,  ferric,  mercurio,  and  platinic 
chlorides.  It  also  combines  with  aoetic,  butyric, 
caproic,  venanthylie,  pelargonic,  and  cuprio  acids, 
forming  ethers  named  after  these  acids. 

Haloid  ethers  are  compounds  of  the  alcohol 
radicals  with  the  negative  or  chlorous  elements,  CI, 
Br,  I,  F,  or  ON,  which  take  the  place  of  the 
hydroxyl. 

From  the  monohydrie  alcohols  are  obtained  the 
following  series  of  lialoid  ethers,  having  the  general 
formulsD — CnH2n  +  ICI,  CnHsu  —  ICl,  and  CnHsu 
--  7i.-l.  From  the  dihydric  alcohoh  are  obtained 
haloid  ethers  of  the  forms  CoHsuHOCl  and 
OnH-nCls. 

From  the  trihydric  alcohols  are  obtained  haloid 
ether.4  of  the  forms,  CnHsn  —  1H0»C1,  CoHsn  — 
IHOCI2.  CnHjn  -  lCI:i,  and  CnHjn  -  lOCl. 

As  the  monohydrie  alcohols  only  contain  one 
semi-moltHsnle  of  hydroxyl  they  form  but  one  haloid 
ether.  As  the  dihydric  alcohols  contain  two  scmi- 
molcoules  of  hydroxyl  the  negative  element  can  dis- 
place one  or  both  semi- molecules  of  hydroxyl,  and 
thus  form  two  classes  of  haloid  ethers.  As  the 
trihydric  alcohols  contain  three  semi-molecules  of 
hydroxyl  the  negative  element  can  displace  one,  two 
or  three  semi-molecules  of  hydroxyl,  thus  forming 
three  classes  of  haloid  ethers.  A  fourth  class  is 
formed  by  substituting,  instead  of  the  three  semi- 
molecules  of  hydroxyl,  one  of  oxygen  and  one  of 
the  negative  element. 

Ethylic  chloride,  CnHjCl,  is  prepared  1^  saturat- 
ing OsHjHO  with  HCi,  and  heating  the  mixture  in  a 
flask  for  two  hours  at  lOO'^'C,  when  EtCl  forms  the 
upper  layer.  It  is  passed  through  warm  water  and 
over  calcic  chloride,  and  into  a  tube  kept  cool  by  a 
freezing  mixture,  when  it  is  condensed  to  the  liquid 
state.  It  is  prepared  by  heating  a  mixture  of  two 
parts  of  EtHO,  thres  of  H2SO4.  and  four  of  NaCl  in 
a  retort  connected  with  a  receiver,  surrounded  by 


water  at  a  temperature  of  about  20~C.,  in  whiah 
any  water  or  alcohol  passing  over  is  oondensed,  and 
;  EtCl  passes  on  to  another  flask  oooled  by  water  at 
O'O.  It  is  also  prepared  by  heating  phosphoruB 
trichloride  and  anhydrous  ether  in  a  seialed  tube  to  a 
temperature  of  193^0.,  when  phosphorus  anhvdride 
and  ethylic  chloride  are  formed  thus  :  3  (CsH^^O  + 
2PCI3  «  (JCjHsCl  +  P2O3. 

Chlorides  of  zino,  tin,  &c.,  acting  on  ethylie 
alcohol  prodnoe  this  haloid  ether.  It  is  a  colour- 
less liquid  having  an  agreeable  odour,  and  is  very 
volatile.  Its  molecular  weight  is  64*5,  and  a  litre 
of  its  vapour  weighs  32 '25  criths.  It  has  a  specific 
gravity  of  87,  and  boils  at  12''C.  The  flame  pro- 
duoed  by  burning  its  vapour  has  a  greenish  tinge. 
Alcohol  dissolves  it  freely  and  water  slightly.  'When 
it  and  an  alcoholic  solution  of  potassic  hydrate  are 
;  heated  in  a  sealed  tube  to  lOO^'O.,  ethylic  ethor  and 
'  potassic  chloride  are  formed  thus :  2C9H601  + 
2KH0  -  2KC1  +  OH2  +  (0-115)20.  When  it  ia 
passed  through  a  red  hot  tube  hydrochloric  acid  and 
defiant  gas  are  produced  thus  :  C^H^Cl  =  HCl  -h 
CsH4.  And  when  its  vaponr  is  passed  over  heated 
caustic  potash,  olefiant  gas,  potassic  chloride,  and 
water  are  formed  thoB  :  CnHjCi  +  KHO  =  CsH4  + 
KCl  +  OH2. 

Ethyl  iodide,  CaHsI,  is  prepared  by  placing  one  iMot 
by  weight  of  phosphorus  in  a  retort  with  condensing 
apparatus,  and  a  glass  globe  fitted  into  the  tubula- 
ture  with  a  tube  and  tap.  And  two  parts  by  weight 
of  flJcohol  are  poured  on  five  parts  of  iodine,  and  the 
solution  poured  into  the  globe.  The  phospboruB  ia 
melted  by  heating  the  retort  in  a  water- bath,  and 
the  alcoholic  solution  of  iodine  is  allowed  to  flow  in 
small  quantities  into  the  retort.  The  first  portion 
of  the  distillate  is  used  to  dissolve  any  io£ne  re- 
maining undissolved  in  the  vessel  in  which  the  mix- 
ture was  made,  and  is  transferred  to  the  retort  and 
the  distillation  continued.  Or  the  phosphoruB  and 
alcohol  are  placed  in  the  retort,  and  the  iodine,  dia- 
Holved  by  ethyl  iodide,  is  allowed  to  flow  into  the 
retort  slowly  during  the  distillation.  Or  the  aloohol 
is  poured  into  the  retort,  and  a  little  iodine  added,  and 
phosphoros  introduced,  very  little  at  a  time,  until 
the  solution  becomes  colourless.  More  iodine  ia 
added,  and  then  a  little  phosphorus,  until  quantities 
in  about  the  above  proportions  have  been  introduced. 
The  violent  action  in  the  retort  is  moderated  by  put- 
ting the  bulb  in  cold  water.  This  mixture  is 
distilled  as  before.  The  distillate  is  washed  with 
water,  digested  in  calcic  chloride,  and  redistilled  to 
obtain  pure.  It  is  a  heavy  colourleas  liquid,  baring  a 
molecular  weight  of  156,  and  a  litre  of  the  vapour 
weighs  78  criths.  Its  specific  gravity  is  1'95.  It 
boils  at  72^  C.  When  kept  in  a  bottle  not  well 
stoppered  it  turns  brown  from  the  liberation  of 
iodine.  It  also  turns  brown  by  the  action  of  light. 
It  is  generally  employed  in  the  preparation  of  ethyl 
compounds.  When  it  is  put  with  water  in  a  tune 
and  the  tube  sealed  and  heated  to  about  150°  C,  it 
is  decomposed  into  hydriodic  acid  and  ether.  Zino 
decomposes  ethyl  iodide  in  a  sealed  tube,  the  radical 
ethyl  being  formed.  When  a  mixture  of  ethyl  and 
methyl  iodides  in  equal  quantities  is  treated  with 
argentic  oxide,  ethyl-mothyl  ether  is  prodnoed,. 
thus  !  CHJ  +  CH3I  +  OAp,  »  2AgI  +  CsH5CHjO. 
When  this  iodide  is  heated  with  argentie  oxide  in  a 
sealed  tube,  ether  and  argentic  iodide  are  formed, 
thns  :  CaHsI  +  OAg,  =  (CjH5),0  +  2AgI.  When 
it  is  boiled  with  argentic  oxide  and  wat-^'r,  argentic 
iodide  and  alcohol  are  formed,  thus :  2C,H&I  + 
OHj  +  OAg,  =  2C2H5HO  +  2AgI. 

The  ctherial  salts  correspond  to  the  metallic  salts 
of  acids.  The  base  must  always  be  organic,  but  the 
acid  may  be  either  inorganic  or  organic.  Tkey  are 
generally  formed  by  heating  together  an  aloolud 
and  an  acid,  when  water  and  an  etherial  salt  are 
formed.  The  reaction  is  exactly  parallel  with  that 
occurring  when  an  ordinary  basic  oxide  and  acid 
are  brought  together,  thus  : — 

KHO  +  NO3HO  =  NO2KO  +  OH-and 
C2HSHO  +  NO2HO  =  NOtCjHsO  +OHs. 

However,  they  differ  from  the  metallic  salts  in 
being  soluble  in  alcohol  aud  scarcely  soluble  in 
water,  and  in  being  generally  uncrystallisable. 
Besides,  they  are  generally  volatile  liquids  harinjg 
an  aromatic  odour.  Itis  generally  advisable  in  their 
preparation  to  act  on  a  potassic  salt  by  a  Bulpho> 
acid  of  the  radical.  The  etherial  salts  are  deconi- 
poaed  by  water  and  alkalies,  just  like  the  metallie 
Falts,  thus  t-CaHsCOHO  +  OH2  =  C-HsHO  -I- 
HCOHO,  and  CHaCOEtO  +  KHO  =  EtHO  + 
CHsCOKO. 

The  monobasic  acids  form  one  etherial  salt  with 
each  monohydrie  alcohol,  two  with  dihydric  alcohols, 
and  three  with  trihydric  alcohols.  The  dibasic 
acids  form  two  series  of  etherial  salts  with  mono- 
hydrie alcohols,  the  normal,  and  acid.  The  tribasic 
acids  form  three  series  of  salts,  with  monohydrie 
alcohols,  one  normal  and  two  acid. 

Acetic  ether  CHsCOEtO.  is  prepared  by  mixing 
three  part.-i  of  strong  H2SO4  with  two  parts  of 
alcohol  and  standing  aside  for  a  day.  Melt  some 
sodic  acetate,  allow  to  cool,  and  put  four  parts  of 
this  in  small  pieces  in  a  rctori  On  this  pour  the 
mixture,  and  set  aside  for  a  day,  and  distil  when 
the  ether  is  given  off  thus  :  20.:H,HO  +  2CH8CO 
Noo  +  2H2S04^0H2  +  2UNaS04  +  202ll5C3HO«.. 
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nil  dried  with  emtoie  oblsrida  knd  rrdiitillad.  It 
mtj  be  prrpacEd  bj  diilillinz  tbrDi!  partx  of  H.SOi 
KO'i  Bijcli).  of  drr  plumbio  nectiklo,  thum  :  2CiITtH0  + 
Pb2CH,C0.  +  H,SO.  =  2C.H1C.H3O.  +  PhSO,  + 
OH,.     It  »  a  oolourlns  liquid,  boiliDe  at  T^'C.     It 


t  odQur 


HIDK    t 


dirnolm  rCBinB  and  FBieniial  oilr.  It  diualtei 
calcis  obloriiie,  formiDit  a  crjattlliaa  oomponnd, 
wlitch,  on  beinK  heated,  girei  oft  the  pun  ether. 
PolBftic  lydnts  decomposn*  it  into  ulcohoi  and 
polaoiu  aotiila,  thna;  CHjCOEtO  +EBO=EtHO 
+  CH3COKO. 

But]  lie  ether,  CiH-COEtO,  maj  be  prepared  by 
■baking  too  parts  of  Wyrii;  acid,  and  twoof  ethjlie 
•Icohal,  with  one  part  oF  HiSOi,  when  tbs  miitnre 
on  ilandirir  oriratia  irto  two  layfrs,  the  nppei 
1>«ir|(  biitjric  ethrr.  Agitate  the  rther  with  watar, 
and  afttiwOTdB  diitil  with  calcic  chloride.  It  mar 
*')D  be  prcpRTid  h;  dislilline  tog*lhrr  alcohol,  ml- 
pbnro  ari'l.  ard  'odic  kntmte— ibna  :  CiOtCONiio 
+C.HiHO  +  H)S0,=HN(iS0,  +  OH,  +C3HJCOE1O. 
Or  by  dirlilliiiR  calcic  bjdrtte,  alcohol,  and  aal- 
pborioacid.  Ill  moUcnlar  weight  is  llfl,and  a  litre 
ot  itsTaponrwtighi'BacrilhF.  It  IB  a  liqnidhaTiog 
a  aproiBo  KrBTit7  of  0,  end  boita  at  lirC.  It  hiu 
the  odour  of  pine  applca.  and  la  eitenaiiel;  oscd  in 
ronfcolionerr  for  SaToariog  crrams,  dutarda.  and 
inn.  It  ia  alBo  uacdin  docloring  bad  rum.  Wben 
inbaled  it  prodncca  hendaebe  and  irritatea  the  air 
tnbaa  of  tho  InEits.  It  i>  lold  at  artificial  pine  apple 
oil,  and  is  nwd  in  the  maaafactnre  of  componnd 
pel  fames.  Hngli  Clementa. 

MB.  BBEABST'B  Fl^TIJSa  MODBIiB. 

[14124.^— 81NCB  the  fnmpd  or  fabolona  dore  o[ 
Archttaa,  I  anppoas  that  flight  his  nnrer  be«n  ao 
aatiefaotorilj  demonatrat^d  hi  at  the  Hartley  Hull, 
Sonthamnton.  on  the  Glh  F^bmarr,  npou  the  occi. 
•km  of  Mr.  Prcd.  W.  Drearay'e  leaturo  an  "  AariJ 
NaTigatioD,  bsfora  the  memben  oC  the  Polytcchaic 
Institntian," 

Man;  fnrma  of  fli|tbtwsra  then  ahown,  the  anowaa 
«[  which  was  enhaaood  by  the  apaoion*  hall  in  wbieh 
tha  flipeiimanla  were  condncted.  The  model,  how- 
mer,  to  whieh  Hr.  Wenham  allndea  in  letter  140S3, 
llarch    Stb,    deaerrea    more    particolar    attention. 


Ipclarer  dumb  npon  the  platform  for 

Thia  model.  meaaDring  12}  feet  from  tip  to  tip  of 
wing  and  S  incbea  wido,  traTerard  tha  ithole  length 
of  the  hall,  and  ctcq  towarda  the  and  of  it^  fiight 
made  a  conaidarable  riae.  The  stroke  of  tha  wingt 
waa  abort  and  rat>id,  and  accompanied  with  great 
flattering  noin.  It  mnit  have  atmck  maay  amoogat 
tbe  large  audieaoetbat  themoana  wore  ham  indicated 
of  obtaining  a  fulcrum  npon  tha  atmoapbere  bj 
man  bimaelt,  a>  propoaod  by  yonr  oormpoDdect. 
Oifard-Blr«et,  Soatkampton.       W.  WllllamB. 


aOKH  ODDS  AND  XNDS. 

[14125-1— Mini  AT  V  BE  Plants.— Slice  tbe  top 
off  a  carrot  which  has  liren  kept  all  tbe  winter,  and 
filace  ia  a  saucer  with  e.  little  natar.  Id  a  fair  daya 
i(  will  put  forth  young  learea.  Or  take  a  buuah  of 
wheat  ears,  with  fonr  or  Gra  inches  of  stalk  left  on, 
and  BOak  in  water.  Then  place  in  a  gla»  of  water. 
Bfforo  long  each  grain  will  acnd  forth  ahoota.  This 
makes  n,  ipry  pretty  nrnament.  It  ahonld  be  im- 
meraed  in  water  cTary  faw  daya. 

Toothache,  to  Cure —An  old.faabioned  and 
very  eHeetiTe  remedy  ia  tincture  of  pyrethmni. 
Take  a  little  on  and  of  fitter  and  rnb  on  the  gum 
where  achiog.  With  pcrscyerance  I  haTe  always 
■nccFedad  in  nllaiing  the  pain. 

Bed  Sober. — Those  who  hare  bad  mncheiperienco 
in  nursing  iuialida  nill  know  boir  difficult  it  U  to 
kcfp  tbe  shin  whole  when  the  eafferer  ia  obliged  to 
Tcmaio  in  the  aama  poaition  in  bed  for  a  long  time. 
The  akin  should  be  eiamiaed  from  time  to  time, 
and  where  any  redDenB  appears  the  place  ahonld  he 
nibbed  with  a  fUce  of  lemon.  This  will  cfFectnnlly 
preTent  the  akin  breaking,  and  does  cot  cauae  any 
senfrttion  9f  smarting  nolesa  there  it  a  acre  place,  in 
which  case,  ot  coiine,  it  would  be  cruel  to  apply  it. 

Chilblaiks  —Bub  for  ten  laiantea  erery  night 
bororn  a  bat  £ro  with  common  brewer's  yeast. 
Chilblains  ready  to  break  baya  been  known  to  be 
Cnred  by  1  hi  a  simple  nroceal. 

QiNOER  I3eer. — 3)lb.  loaf  engar;  2oe.  bmiaed 
gingerj  Ijoz.  cream  of  Hrtari  juice  and  rind  of 
■ii  lemoDB  (squcese  and  elice) :  and  i  gallona  of  boil- 
ing water.  Let  it  atani  till  "  new-milk- warm," 
and  then  add  3  tableapoouEifal  ot  yeast  (iprend  on 
loatt  and  allowed  to  Boat%    Let  it  aUnd  all  night. 


PYBOTBCHWy. 

[1412G.]~I  HATE  entirely  dispenaed  with  tbe  DSi 
of  powdered  abellac  in  colourrd  fir*  compoaitiona  by 
the  following  mo  Jus  operon  di  .— In  prepariog,  for 
eiample,  a  oompoeitioii  eontuning  chlorate  ol 
polash,  nitrate  ot  stroiitia,  and  ahella«,  I  take  tha 
reqiurcd  qtuntit;  of  ordinary  ihellaci  and  baring 


sdded  an  equal  weight  of  tbe  atroa^  salt,  fnae  the 
miitnre  at  a  low  temperature  ;  when  cold  the  fused 
mass  ia  easily  redaeed  to  a  Goo  powder,  aod  tha 
ing    ingrediflnta  may    now  bo    added-     Tha 


what  difficult  to  obtain,  Derhapi  tbe  above  bint  ma] 
lie  nieful  to  amatenrs  who,  like  myietf,  reside  at  1 
diatanca  from  a  large  town-  By.  O.  Farloor- 


ISOMBBIBM  or  SBTHTL  AJSD 
BTHTLIO  HTDBIDB. 

IllIST.^-If  Mr.  Clements  Qeitn  14062,  p.  625) 
will  refer  to  Dr.  Fraukland'a  lecture  cotes  he  will, 
it  p.  37,  Vol.  II.,  find  the  following  pasBMe:- 

"  There  ia  aome  difference  of  apiuonaa  to  whether 
theie  compounds  (hydrides  of  tha  rsdicala  ot  the 
methyl  aeries)  are  identical  or  isomeric  with  the 
radicals  of  the  methyl  aeries.  Thus  methyl  and 
Bthelio  hydride  both  contain  C^He.  and  ethyl  and 
butylic  hydride  both  contain  CtH]o.  ThegTaphio 
formnliB  exhibit  no  ditferecca  between  theae  pairs  of 
bodies  renpectiveiy."  .  .  .  "  Someeiparimonta 
in  oonnection  with  this  subject  appear  to  show  that 
these  componnds  are  isomerie.  A  difference  betneea 


The  formula  if  dicblcr 

tbe  graphic  reprerentalion  indicates  the  ei 

three  ii-omera,  according  1«  the  paaitlona  of  the  tv 

chloiii.e  atoms  in  the  beuxi-na  chain,  thua  : 


aimilar  oaritiEa  to  be  cat  oat  nearer  the  ■nifaoa  Uw 
smaller  globes  wontd,  in  these  eaiei,  prais  towardi 
the  greatest  mass  of  matter  in  their  Tirini^,  and 
this  pressure  would  be  greater  the  nearer  tbe  cantr 
wai  brought  to  the  aurface  of  the  globe,  beeasM 
there  would  be  a  greatei  maae  of  matter  towardi  the 
the  globe  than  lowarda  the  surface. 


tbi^ 


"the  00 


CI-/       c-«  I  cl-/      ^-H  I «-/      ft 


would  not  be  the  pressara  oL ,  ._p  __, . 

would  Dot  be  greatest  irhere  the  Uuclmeai  of  the 
rocks  abore  is  greatat. 

1  do  not  thiok  any  ot  the  snppositioDi  of  the 
remaining  portion  of  "  Amara'i "  letter  are  JDstiB«d 

a  what  I  hare  said.  Wa  need  not  expect  to  Sod 
Tolcanoes  acting  simallaneonaly,  although  I 
beliere  it  ia  admitted  there  is  strong  aympatby 
shown  between  them  on  aome  occasions.  Waves  do 
not  all  run  in  one  direction,  either  aboTo  or  below 
the  surface  of  the  earth,  Aa  Humboldt  long  ago 
pointed  out,  "  earthqaskes  are  disUiguiahed  by 
rapidly  ancoeeding  ycTtical,  borisaatal,  or  oireolar 
(gyratory)  oscillations.  The  aback  is  propaptlod 
chiefly  in  a  linear  direction  by  undulations,  haying  ■ 

Telocity  from  20  to  28  miles  in  a  mini '         ' 

!l'  ■"■-. 

which    belong   ti 
circles."-"  Cosmoa,"  p.  191. 

I  am  sorry  to  spoil  tbe  joke  ot  the  old  lady  and 
tbe  rirnrs,  but  although  IhaTSnerer  said  or  thonght 
the  monntaina  had  formed  the  Toloanoet,  I  umt 
entirely  di>»ent  from  the  counter  proposition  et 
"Amara'a"  that  the  yoloanora  haie  formed  tho 
moun^Jiinsor  other  than  a  Hmall  proportion  of  them. 
Ifby  "yoloanoes"  internal  tores  is  meant,  wbidi 
may  erlie  cither  from  a  ware  of  the  molten  matter 
or  fron  pent-np  gases  driren  forward  by  each  waTH, 
I  could  agree. 

thought  I  had  stated   my  pro^Baition   olearlf 


C-£T 
t.-^  '•^FTA.  13  \PJtRA.  /.  .* 


h  that  aU  tl 


irials  of  wbioh  the  earth  H 


idy  of  these  formulv  will  aho^  Ur.  Clemei 
tbe  meaning  of  my  phrase,  "  a  oompound  ia  which 
tha  union  la  effected  by  the  bonds  1 :  2,  will  be 
different  from  a  eompound  in  which  2  :  4  are  the 
joining  bonds."  I,  of  oonrae,  did  not  mean  that 
two  or  faur  honda  of  carbon  were  inyolied  in  the 
union,  for  only  one  bond  of  eaob  atom  is  involTod- 
If  toy  Friend  is  atill  in  the  dark  ou  this  subject,  I 
will  ho  glad  to  explain  it  by  graphic  representatian. 
An  argument  in  taTOar  of  the  theory  that  the  tour 
bonds  ot  carbon  are  not  of  equal  Talus  in  combina- 
tion, ia  found  in  tbe  eiistenoe  at  two  bodies,  eacb 
haying  the  formnla  C.H^CI.  Ooe  of  them  b  a  gas 
at  —IS'  C.    Tbe  other  boila  at  12  5°  C. 

Wm.  John  Qiey. 

COAIi  AND  OOBAIj  IN  THH  ABCTIO 
BBOIOHS. 

■  [14128.1— In  the  firat  paragraph  ot  letter  14079, 
"  Amara  "  has  undertaken  to  combat  aa  arinment 
I  nerer  raised.  Nothing  in  letter  1401H  should  bave 
led  any  one  to  think  that  I  auppoaed  that  "  gra- 
Tity  would  prevent  the  condenaation  of  gaaoona  or 
Uqnid  matterfrom  oommeneing  ia  tbe  coolest  parta 
— rii.,  at  or  near  the  surface."  I  bad  eipressly 
stated  in  the  iecond  paragraph  of  letter  inBao,  that 
"  congelation  would  take  place  mnat  readily  at  tbe 
pslea.^- 

I  cannot  think  that  mj  aoDposition  would  "  forbid 
platinum,  gold,  &c.,  oecutring  atall  in  the  eitenial 
crust,  confinirg  all  such  heavy  elements  to  the  solid 
nucleus,"  because  metala  generally  under  favourable 


In  answer  to  "  Amara'a  "  third  paragraph  I  do 
mean  serionaly  to  ssy  that  there  ia  a  sense  in  which 
tbe  compression  caused  by  gravitation  must  be 
"  greatest  at  tbe  surface  and  become  nil  at  the 
oentre,"  To  endeavour  to  make  good  this  assertion, 
perhaps  I  ma^  be  aUowed  to  reatate  the  law  of  (ira- 
Titation  as  laid  down  by  Newton.  "  Every  particle 
ot  matter  in  tbe  nniieree  attracts  every  other  pnr- 
ticla  with  a  force  directly  proportioned  to  the  mass 
ot  the  attracting  particles  and  inversely  to  the 
square  ot  the  distauco  between  them."  It  we  anp- 
poie  a  globe  aa  Urge  as  our  earth  to  be  perfectly 
spherical  and  of  aome  homogeonoos  matorial,  ao  that 
every  segment  ol  it  should  weigh  exactly  tho  fame — 
it  wa  fnnhir  (for  the  aake  ot  argument)  suppoae 
the  centre  ot  aueb  a  globe  to  be  cut  away  in  a  cir- 
cular eavily  of  100  mitea  (or  100ft }  in  diameter, 
and  a  solid  ball,  80  miln  {or  80lt.)  in  diameter,  to 
be  placed  eiactly  in  tbe  centre  ai  the  cavity,  by 
Newton's  law  it  would  remain  sospended  in  the 
oentre  with  equal  space  all  Tonnd.  and  no  ineli- 
nalioB  to  preis  to  either  skla  j  but  U  wa  snppoia 


suppose  if  m „ _ , 

through  tbe  sedimentary  strata  at  the  present  da7, 
forraiug  new  Alps,  "Amara"  would  call  the  new 
comers  rocka  ot  tbe  ialeif  date.  On  my  theory  thos 
prraent  pmitiou,  beneath  the  aqueous  strata,  wonld 
entitle  them  to  rank  as  of  greater  autiqiity  than  the 
rocks  tbev  displaced,  or  ores  of '  the  solidified 
granites,  through  which  they  woold  also  have  pro> 
bably  forced  their  way. 

It  is  difficult  to  aaoertaia  exactly  what  t^ 
avtrage  preasDre  of  the  atmosphere  has  been  darinf 
a  long  series  of  years  over  Qreat  Britain,  as  obsa^ 
vatioBs  taken  once  only  in  24  hours  are  very  inpar> 
feet  and  only  admisaible  at  all  00  the  priocipls  ot 
errors  in  tbe  one  direction,  correoting  those  in  Um 
other  \  hut  from  tbe  beat  information  I  have  bMB 
able  to  obtain,  it  appears  that  the  barometer  stoiol 
higher  in  1S7S  than  it  had  dooe  at  any  timesinoa 
the  recorda  commenced  in  1771.  The  aooumalatioB 
is  but  slowly  passing  swaj,  and  earthqnakt-wavM, 
aaauming  they  do  rlee  from  tbia  cause,  need  not  Im 
looked  for,  as  "  Amara"  eeemsto  suppose,  daUj. 

Ae  to  what  may  be  tbe  thickness  of  the  errst. 
Humboldt  thought  it  might  be  20  miles.  TUa  is 
probably  under  the  mark.  The  preaaure  from  within 
itia  impOBsible  to  estimate,  as  the  expansive  forotof 
imprianned  gases  irould,  in  moat  esses,  t>e  local,  bat 
the  difference  of  eiternal  atmospberic  presfnre  indi.  . 
cated  by  a  difference  of  three  inches  of  mercnrj, 
ot  which  "Amara"  appeara  to  think  but  slight^, 
would  be  more  than  2,(iO0,000  tona  per  a^uare  mils. 

The  presumption  is  that  an  earthquake  1  "    ' 

would  sffcet  thia ' '■'  —- 

3f  tho  Atlant 


intry  woold  anas  0 


Tbe 

reporte.  ._ _  _.  _.  ,  ___„ 

W.  (West  Coast  of  Africa),  be  saw  several  snb. 
msrine  volcanoes  throwing  large  cDlnjnns  of  water 
about  lOOtt.  into  the  air.  Of  oourae,  snch  a  dr- 
cumalnncB  is  by  no  means  nnpreoedented,  but  it  it 

9th  March.  W.  O.  Wenlsr- 

[No  practical  good  will  result  from  any  further 

discnsiion  of  this  matter- — Ed.J 

MIOBOSOOFICAL. 

[14123.1-1  BEADiLT  admit  that  vot  either  my- 
aelF  or  any  one  el»a  baa  brought  forward  a  clear  Kud 
de&uite  plan  ot  measuring  aperturea  correotly.  I 
have  not,  however,  yet  done  with  the  queation,  in 
which  Drs.  Niebolla  and  Bull  have  taken  part  in  ft 
Rontlemanly  spirit  of  inquiry.  Want  of  leianm 
ha)  prevented  me  from  completing  the  eiperimnit* 
auggeated  by  their  remarka,  by  which  I  will  give  a 
clear  demonstration  of  apurious  aperture  from  eitrm 
rays,  included  by  all  the  uaual  modes  ot  meaanrB- 

I  note  the  insinuation  of  "  Essei  "  that  my  deura 
is  "  to  reduce  tho  angle  of  other  people's  abjeotim." 
From  the  number  of  his  writings  on  mattsra  mimo* 
soopical  it  ia  easy  to  gauge  the  depth  and  valo*  of 
his  knowledge  on  the  subject  j  but,  irrespeetiva  of  ' 
this,  I  decline  controversy  with  any  one  writiny 
under  an  asanmed  name,  and,  (nrther,  tha  shssr 
contradiction  and  peraonality  in  hii  style  of  argn- 

Buit  point  h'  

doB.  ''Eaasl 


u  me  a  question 


in  ohaiBotsiislie 


Maick  2S,  1878.       ENGLISH  M£OHANIG  AND  WOBLD  OF  SCIENCE;  Ho.  6?8. 


I      t 


1.^  «Mtcernhig  tint  "BinoanUr   EnpiBca"  de- 

KribM  in  "  HoH  oa  Uia  Muhomou,"  to  whioh  I 

■oiwv.    Thb  B*  wfi  that  ha  faimMlt  hu  fttteniptad        ,         a       s  ~ 

t>  MtiDoperatisnuid  fulad,  Md  po  woolil  hftra  it      *-         §      ^1 

Hbnd,  [orlhunuoD,  that  IhiwIialeuaralUaj,  ~ 

tai  "Dot   CTBQ    &    po^tibln  expedient!'*      &t  vn 

nmm  I  gaTe  MBpIn  JgniDn-tratioiit  that  by  a  pro- 

fCrlT-eoeai meted  ailaptatkiii  it  was  poisible  to  biiiot 

the  bal  cmerBeat  paddl  at  the  eiepisee,  and  get  a 

(BiUl  obJKt  in  both    e;F«   *ith  parodoiioapio    or 

rtveateopio  eStct.     Other fonnnof  binocular  mioro- 

HOpca  then  oecnpiad  mj  altcntion,  ■□  I  proceeded 

■a  tarther  with  thi«.    The  idea  baa  since   beeu 

matlr  ioipniTed  npon  by  otbcri,  and  "  Bieocnlar 

Ejfpiien  "  intanded  tor  linitls  tube  micriMeopn  are 

•Mofoed  b«  AmerieaD  optie'iant,  and  lome  ot  laj 

■inOiCQpirM  triandg  pouec>  tham.     A  "  DinoeDlar 

Er«viac«  "  U  BKDofaetiired  here  bj  Hr.  Abrenv  one 

r(  vhleh  be  faai  neantlj  pneented  ta  the  Bdjk)    jq  rectangle  ii 

IGonaeepiul  Society,  where  it  ia  aeceiiible  for  the 

iwct'«n  of  feUo-a  da«:ron,  of  >.>einK  it.     My  own    ^„  ^ ^  ^      ^^  ^^  -^  =  [li  a  +  J)  ("  +   0- 

flaa   far*    but    a    anall    field    of   Tiew,   a^d  wu  '  '  "  \3        'J 

p— Mam  pip.      Ia  thoae  oF  othera  thia  defect  baa         £  ~        '  >l       S    <       -^ 

kM  otareome   by   the    aid  of  a  form  ot  er/vting  '      S  ^        =a        n-^       S   . 

fbli,  and  tbe  arranRement  worhi  equally  well  wilb         B  S        °.  =        I  3       :S  I 

iithfT  bJKh  or  b>w  powen.  W,  H.  Wsuham. 


To  Bad  reaaltins  aqnum  ia  rectaoiile.  I  made  the 
foliowiafr  tormulni;— Let  a  repreaenb  aide  of  aqoire. 
Then,  if  a  beaneieanamber,  thenumberof  aquarei 


)  (P  +  l)  ;  but  ir  o 


ri4130.^ 


voi.TAia  tehoby. 

-PoR  aonie  monthi  put  I  hare  baen 
■nawgaiinn  tbe  "ocnlact"  electrical  charee- 
imloped  on  iran  and  copper,  and  Gad  that  tht 
tltctrinl  rvlatinnt  of  tbf  ae  iaet«la  depend  on  the 
■iBOipherc  BuiroiindlDg  them.  In  air  iron  i«  poti- 
tttei  OD  acoonnt.  I  beliore,  of  iii  (rreater  affin'^y  for 
Ik*  oinen  of  watrry  Tapoar.  Ac.,  in  air.  la  air 
eaBtunias  aalphDntted  bydroiCfln  copper  ia  po^itiTe 
«  aosoaDt  of  it*  trmt»r  affinity  for  tba  aulphur. 
n*  umilarity  of  the  canaea  at  work  in  theae  einrri- 
■aaata  and  their  analei^aea  with  liqnid  elrctro1>tiHi 
iiebTioaa.  I  ahiald  bo  Rlad  it  any  feliow-nadtT 
rainfer  mo  to  preriona  aeeonnti  of  experimenta  on 
UnaBbkct. 

Bdfait.  J.  Brown. 

X.n0A8'B  PABASOX. 

PUSIO-I  rEEL  myaelf  honoured  br  Mr.  LoCM'a 
Utir{14UdS,  p.  I>30,  laet  Tolume).  althonsh  I  m«l 
■ytW  I  am  nnable  to  Tsconoile  the  paragrapba  it 
f la  ill  I ;  bat  thia  ia  dgiibtlesi  owing  to  my  own 
atkaawK.  Ot  eonraa  tbe  two  triangles  forming 
tki  ibombindBl  raoaney,  extendiag  diagonally 
«■«■  tha  raotaairle,  hare  a  common  hypotheone* ; 
ftwfdra  tbraa  trianBular  lacaucie*  are  in  rontaot 
iM  racb  other  tfarouRhaut,  and  niDreorer  an 
hrpotbenn**  (in  a  plane  trianile]  mail  bo  perfectV 
Mnifhti  and  the  line  a  forming:  the  iqaaroa 
aafai^tly  coincide  when  tbe  ontiide  bonndury  of 
Ika  tgnra  ia  made  rcelaDgular.  Hr.  Lncai  then 
a^ibaahonld  beglad  to  compare  hia  oaloulationa 
attk  mine,  "  with  a  view  to  determine  tbe  exact  pio- 
fartmi  between  tha  aigoaro  and  the  panllelonam 
MA  wonM  yield  tbe  atraighteat  diagonal  with  tbe 
■■it  diirtorlioa.  or,  in  other  word*,  wbat  proportion 
•nU  gin  a  rhnmboid  ot  minimnm  allitnde  to  be 
tpaaad  of."  But  it  ia  the  eontinaation  of  thia 
aBtmoa  ttiat  I  eannot  ondentand.  I  am  to  note 
ttal  tliB  rhomboid,  wbo'a  area  I  oalcnlatad  by 
iMrithma,  "  doea  not  eiiat  in  the  pniile  wtich 

iSUtfd  in  a  lery  neat  and  

iMfan  Sttraoaeopio  Company.       ^    .. 

lb  ia,  that  either  tha  puialo  publiahed  by  tbii 
aM9*''T  differs  altovether  from  tha  deacriptioi 
na  1^  "  C.  W.  ¥■"  on  p.  479,  or  that  thli 
aaip'jon  baa  been  jncorrretly  giren,  for  in  ibt 
fava  there  abo'a  tbe  Taeant  rhomboid  doc*  anc 
•arf  exist  for  the  rcaaona  atat«d  in  mr  lettei 
(f.  SO,  otbemi'ie  we  ihonld  bate  61  sqi 
Ji "' 


rhomboid  racaat. 
do.    twieecoTerad 


Rye-bill  Park.  March  0. 
ri4133.  j-I  « 


'  II'  I 


P'>rt  on  of  8  by  5  fqnarea,  the 
i,.^<.u.i  purea  iKrougli  a  s,wco  of  2  by  5  aquarta 
u  b  to  c  {or  t  to  A)  an  iuelii.atiuu  of  2  :  5.  Iii  lower 
icctiou  ot  3  by  8  siiuaree,  tbe  diagonal  mna  threueh 
i  tfjnarea  and  3  in  htiKht,  a^id  inolination  is  3  :  8. 
The  difference  u~  -  ^  =  —  —  '^. 

S  t)        411  W 

Tha  proportion  in  15  :  16,  or  again  o(   V  in  the 

latter  caae,  between  tba  inolination  of  tha  two  dia- 

1,'onaU.     ^^  gain  b  each  section  of  8  aqnarea  =    ^, 

^  I  tquarc,  thdeame  amount  of  gMn  in  tha  lower 

■,'l  l"™  ^^,'1'^' -ectlonof  the  8  Bquarca=   ^^    -  J  pquare.    Total 

ot  apare  i  +  i  ~  1  aqaare.  Now.  in  nrranRin? 

,g  the^ 


EEPIiIES  TO  QUERIES. 


',*  In  thtir  MuiMrt,  OurmpoiUnitM  Ore  ra- 
rputfully  rtquMlid  to  manlion,  m  meh  Hutcmea, 
th«  Utli  OHd  number  «/ tha  gueryaalMtt, 

[Siraa  ]— Prepariaj  Wood  for  FoUahlns.— 
As  tiie  ongioal  querist  in  refereccs  to  thia,  I  mast 
thank  the  aereral  correapondanta  who  bare  so  kindly 
inloreated  themaelTea  in  the  matter.  I  may  add  that 
I  aized  one  part  ot  my  job,  and  tallowed  and 
plastered  tha  other  part,  and  I  antt  soy  I  woa  batter 
plrased  «itb  tba  latter  process,  bat  tbe  former  was 
iiaed  on  new  mabog-any,  the  latter  on  old.  Tbia  may 
have  made  a  difference.  I  shall  not  forget  tbe  weak 
gloe  proeesa  next  time,— C.  0. 

[31781.]— Midland  LooomotlTss.— To  "O.  L. 
P."— I  haalen  to  acknowledge  that  1  hare  been 
miataken  aa  regards  tbe  necessity  for  rereraing 
some  locomotiTea  preriona  to  their  going  ahead,  aa 
I  bad  not  taken  into  conaideration  tlia  amonnt  of 
"lap"  which  is  now  in  rogne  for  bieh-apead 
engiuea,  and  which  ia  aulEcientW  explained  in  tha 
letleni  ot  J.  Bsines,  3.  Mayer,  and  others,  on  p.  S07. 
—A..  Liverpool, 

r3l800.1  — Bpring  Uattreaa.  —  Tha  answer  of 
"  F.  K.  W."  (p  en\),  Npppnra  to  be  by  a  practical 
hand,  hot  I  think  his  metbod  might  be  improrednpon. 
lomoypsrs  ago  I  had  a  tall'aiied  apring  mattress 
node  almost  eisetly  as  "  F.  E.  V/."  diracta,  bnt  In 
ibout  a  year  or  two  the  "  strong  stringa  "  connect. 
broke  in  many  plaees,  thiongh 

, ,  — .  ..or«  into  holes  w' 

resting  on  tba  apriaia.    Any  o 


o  lay  on 

1."  Thna 


(iaaUftic  n 


rial  corering  C5  square   inchea 


the  calRulationa  I  haTC  made  lo 
&eoter  tha  proportiona  which  would  give  a  mini- 
MBU  of  distortion,  I  find  tbat,  for  Mr.  Loess's 
aiangtmeat  the  square  of  61  aquares  ia  the  b»<t, 
lai  that  >ny  other  number  giiat  a  vacant  (or  twice 
enered)  rh<inib»id  of  great  proportion.  Id  tbia  ttio 
altitude  H  -117012.  or  little  more  than  ono-lcntb 
attkeaide  of  I  aqnare,  and  the  aien  it,  ot  eour?'', 
l,£thof  tbe  entire  reclonRlei  ia  other  words  the 
isndoi  i*  the  mmt  "  strorioua  swindle"  in  ila 
FMent  state.  By  Mr.  Lueaa'a  Brrangemotit  I  mean 
Ibit,  wbera  ia  the  sqoare  figora  a  funilniretital 
i«n»!  of  1  or  more  ayaarea  it  taken  in  tiio  lower 
i^eorair,  from  the  npper  l>-tt  cnrner  of  which  a 
ligbt  line  is  taken  to  a  point  in  the  tup  of  tfan  Sgurv 
Artnt  from  iti  left  top  corner,  the  same  number  ot 
^■iss  as  in  tha  si-le  of  such  ag.inm  taken.  AW  a 
hrixOQtal  right  line  is  taken  in  proloagation  of  the 
itf  af  nch  aqnare  across  tbe  figure.  Lastly,  a 
fageanl  right  line  it  taken  across  the  lower  rect- 
M^io  formed.  Tbere  may  he  other  methods  of 
wnOB  wbidi  might  lead  to  snuIoRona  result",  hut 
Iksndm^  ioTBsUgated  tlii>  particular  arrange- 
mL  Tba  ^mpleat  and  ncit  best  acbemn  i^  a 
i^nof  9  •qnaiai,  where  what  I  call  tbe  funds. 
■ital  ii  1  sfDnn.    As  will   be  seen  below,  tlio 

itiSMBN  simpla  to  make. '  To  take  sctuorc'  ot  eT«n 
iMhnfail,  tb*  beat  rejalU  I  tabalateai  foUoas : 


i  ~  1  sqaore.  Now.  in 
M  -t  cegmenu,  making  thj  apparent  13  x 
lUro  ia  an  opoi  apace  or  alit  left  blank 
auonala  of  (tiSunnt  indinationa,  which  are  imiien  i 
.  rpreraa  order,  and  nisking  a  large  obtuie  angle  at  | 
M  iunclion  opening  np  frum  b  to  c  (or  i),  and 
iieraad  order  from  g  to  j)  (or  ft  to  t)  till  tbe  open-  I 
g  reaches  a  height  oT  J  aquare.  Slide  up  b  i,\ 
■ppirgtbnsamoanglaof  indicBtor3;8  (i  a.,  kelp- 
ie b  ii  II  to  m  I  the  has-}  till  it  rcichea  oppu- 
tt  !>  9.  You  hare  a  aection  of  5  parallelogranm 
i  =  i  squaraa,  aa  marked  byootttd  ' 


oonseqneaeea,  bat  the  reality  mnatbe  "slept  upoa" 
to  appreeiata  it.  My  improvements  were  :— 1.  To 
subatitata  itont  webbing  for  the  strings,  inior- 
weaving  the  lengths  with  the  widths,  and  both  with 
lops  of  swings,  and  nailing  the  ends  to  oatsidea  ot 
frame,  lliat  was  done  B  or  B  years  ago,  and  the 
mattress  boa  required  no  repain  sinoe,  I  don't 
know  whttber  tbe  plan  ia  new  or  not,  bnt  I  should 
suppose  not.  aiitiaauch  an  obvious  improvement. 
Yet  [  bare  seen  good  (i  e.,  dear)  spring  chairs  and 
roaches  done  on  the  string  method.  Webbing,  of 
course,  costs  a  few  ahilliugs  more,  3.  To  substitute 
a  piece  of  felt  carpet  foe  tbe  "  strong  oanraa  "  to 
Mirer  tha  springa.  3.  To  bare  the  hair  stuffing 
muda  up  into  a  tbia  separate  mattress,  t 
■priaga,  iaxead  of  "  tockiag  downall  roam 
the  springs  caa  be  easilr  got  at,  whea  rei; 

OnS-^l  ]— Ulxtttg  Borax  with  Starch,— Seeiag 
that  thia  baa  not  been  answered  quite  aoeurataly  by 
two  gentlemen.  1  give  my  own  knowledge,  which  I 
bsie  upon  ciperience.  The  purpoae  of  adding 
har.ii  Id  atnrcta  ia  to  tbin  (not  thicken)  it,  and  so 
Biimit  ot  tbe  linen  being  more  evenly  starched  than 
it  the  aUrsh  went  gelatinous  and  thick.  The 
borax  doea  not  cauae  the  linen  to  be  atifter,  nor  yet 
mom  limp,  but  it  producee  glosa.    Aa  to  preventing 

out  of  ten  sticking  is  caosed  by  the  iron  being  too 
cool.  TheirouBbonldbeaobotaatotorm  a  stratum 
ot  sh^am  between  itself  and  the  liaen,  though  not 
sobotaatoaoorcb.  I  have  not  tried  aU  starchea,  bnt, 
aa  far  aa  I  know,  potato  is  tbe  only  atareb  wbicb  will 
"  thin  "  with  borax.  It  may  be  easily  racognisad  by 
preasing  the  finger  on  it  (being  in  a  powder),  whan  a 
peculiar  crackling  will  be  noticed,  which  cannot  be 
described,  though  moat  readily  felt.  The  only  objeo 
tion  I  have  to  potato  starch  is,  the  fact  ot  Unan 
atittened  with  it  being  hygToseapic,  and  requiring  to 
he  kept  in  a  dry  warm  place.  The  plan  adopted  hare 
ia  to  mix  about  a  quarter  ot  a  teaapoonfnl  ot  borax 
to  every  3  toospooufnla  ot  atarch.  There  is  one 
Urge  maker  who  manatacturos  and  sella  potato 
atdrcb  whose  nsme  I  forbear  to  mention,  lest  some 
"  good-natured  friend  "  should  consider  this  a  puff, 
and  say  aa  maeh,-W.  S.  TrAvih. 
[31878.]— Bogle  Tank  Engines  on  the  B.  and 


>n'.-<  i  to 
.i.-pp,  n 

+   i    -' 


The  p< 


ling  through  1 


n,/o(x,i,3equa 


,  _     „  angle  ;  opp.^sito  to  tUoaa 

if  ai,Rle  :iillb<v>i.g  passed  at  oich  end  throunh  !• 
.qiiHFti  the  pirjllol  lines  of  anglD  ^  niu  11  through  3 
tijuarsa.  J.  K.  Jennings. 

Li'  gham,  O^kbam,  March  11, 
[We  have  devoted  all  tba  apses  wo  can  "pare  at 
present  to  tbia  and  similar  paradoxes. — Ed.j 

DI8TII.I.ATION  OF  8HALB. 

fHI33.1- Leaving  "  Jusfitia,"  whom  I  do  not 
ki'ov,  tr>  reply  for  himaetf,  1  should  feel  obliged  if 
"  Jup.  Kei."  would  r[Uote  thi  popsago  in  which  my 
th-ory  of  the  formation  of  coal  has,  he  thinks,  beeu 
a:iticipDted.  I  hod  hitherto  supposed  that  theory — 
which  I  buve  ttrmed  cumulative  retotulion- to  be 
ivply  my  own.     All  modem  tiblps  of  product 


A  beeu  buil 

ucb  eiginea  bad  bean 

That  refu 

louauGsswit 

respect  to  Derby  still 

d  D.  engines  to  whiob 

nrVan^dD" 

attcr  of  fact— oameiy, 

ngloesbavebeenbmit 

n  den)  log  the  troth  of  tbe  aUeged 

iLidi,! 


n  of  cc 


»piloli 


1  mode  by  Hig 


reviaod  and  extendcl  to  wiibin  sbout  two  montbe  of 
Ilia  date  of  publication.  Edmund  J,  Milla. 

'    College,  G>aigoiT. 


that  slate  of  dul 


-  'i:'.ij<  building  oprratioQs  at  Nine  Kli 

-  .  ,.  further,  and  inform   '"C,  B  S,"  tUat  not  only 
I.  ■  no  engines  been  built  at  Nine  Elms  for  tha 

~,  indD.  line,  bat  that  no  engines  of  any  kinder 
II  •■  any  purpose  whateror  hare  been  bailc  at  Nine 
:.. ins  since  1871.  which  was  long  anterior  to  the 
transfer  of  tbe  S.  and  D.  line  to  the  joint  owning 

been  built  by  a  Bristol  firm,  and  this  is  what 
"  C.  R.  8."  may  possibly  bo  rnnningbis  bead  against; 
bnt  I  think  1  may  fairly  retaliate  apon  "  C  K.  S." 
his  not  over  coartoons  adrin>.  that  he  "  should  Grat 
make  bimaelt acquainted  with  facts"  before  ventnr- 
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in((  to  CTirlridiet  »o  poiitiTely  i 
what  he  ia  writing'  fthont.  ai 
ftbout  &BTtliiiiR  but  nh&t  h«  thi 
Th»t  IB  the  principle  opon  wh 


inahljQi 


i«  tbio 


_  -.tBrdwuys 

A  proper  one,  and  defieii 
otber  coTTeapoadeut,  psst 


eitW'C.E.8. 

or  present,  to    _   „_   ..    

ftRBinet  bim.SBd  thus  cbdsa  the  fuDtest  blanh  to 
TiieADi]  saffnta  tberaoeof— Tbr  NkwCumk. 

[SlfflW.l-Oil  for  yluto.-"  H.  a.  M."  U  quite 
correct  in  inppOBiDtr  that  no  oil  ie  requisite  (or  the 

rds  of  tbe  Boehm  flut«,  I  am  no  BntepUyer.  bat 
kooir  tbat  no  leatber  will  remaio  ioK  and  pliable 
long  whick  ia  Pipoeed  to  olteniBte  wetting  and  dry- 
ing. My  eiperience  with  glrcarine  led  me  to 
re«imniend  tbe  trial  of  it  for  the  pnrpopB.  Shoald 
■'  H.  Q.  M,"  bare  an  opportnnity  of  trjiner  it^_|»r- 
bap«  be  wonli  kindl;  let  na  know  the  reanlt.-W.  S. 

[31015.]— Tim o  of  Fall  to  Sun.— The  limplest 
way  of  Ending  this  ia  ae  follows  :— Let  I  be  tbe  time 
of  (ailing  to  t)ie  centre  from  a  distance  a,  and  let 
T  be  the  time  of  one  Tevolotion  ronnd  the  snn  at  tbe 
lame  diatane«;   tben,  b;  the  well-known  forronln 


2»n 


by  the  fint  formnla,  or  auppoeiag  ^   to  b«  Sl'SU 
&!■,  wa  get  f  -  ^-  -  <H-67.    The  above  methoil 

ii  the  simplaat,  inaamncb  ■>  it  only  reqniraa  that 
tbe  length  of  tbe  yrar  ahooM  be  known,  and,  th«re- 
fore,  freea  the  reinlt  from  snob  errors  as  might  ansa 
from  a  wrongly  aasamed  rnlne  of  the  eon's  diatanoe, 
fto.,  as  well  Biwhattnightarisefrom  complioated  mnl- 
tipUoationi  and  dinsiana.  Hr.  Vino  seems  to  think 
that  tbe  time  which  a  planet  wonld  take  to  f aU  to 
the  inn'a  eentrs  is  one.fonrth  of  its  periodia  time. 
liiis,  however,  is  not  correct ;  the  trae  rnla  is  to 
divide  one-fanrtb  the  peruxlic  time  by  the  sqaare 
root  of  two.  Treating  it  in  this  way  wo  get  a  result 
pretty  doaely  agCMicg  with  that  In  Chambera'a 
■  *' Desoriptiie  Gleometry."  which  was  perhaps  eb- 
tained  bjr  a  diBerant  method— W.  a.  P. 


maintained  in  the  ictarbeater,  there  is  no  interral  or 
-adden  jnmp  from  a  big^ber  lo  a  less  presiare. 
^eTera]  pairs  of  theM  engioea  have  bean  fitted  to 
-3A-going  steamers,  with  a  boiler  pressnre  af  IfiOlb. 
l>thesqnare  inch.  They  invariably  badanrfacecon- 
ilenscm,  whioli  performed  tbeir  duty  perfecti};  with 
n  steady  vacnam.  A  imall  qnantityoi  soda  isintro- 
'hiced  with  the  feed  water  in  order  to  protect  the 
toiler  from  tbe  corrouon  coDaeqnoDt  on  nting  pnre 
^^ter  alone  at  tbe  preunra  and  temperatnre.  One 
;onnd  of  Boda  for  saeh  ton  of  coal  consamed  ia  the 
iiroportioD  no7  used.  Zinc  was  originally  tried,  but 
iras  abandoned  on  account  of  the  expense  and 
ironble  atteniiant  upon  its  use,  and  it  is  now  an 
,irknowIadged  fact  that  a  pound  of  soda  is  quite  as 
I'fFeotive  in  preventing  boiler  corroaion  ai  a  pound 
of  iino.-P.  H.  Wbbhau. 

[SlBai,]— Pomiiell.— A  good  work  is  "  Pompeii,'' 
Lie.,  ke.,  edited  by  Tbomae  H.  Dyer  :  0.  Bell  and 
!4ons,  Tork-atreet,  Corent-garden,  London.  IBZG. — 
I.J.W. 

[3!03a.]-WheaI-lCaklnK.— "  J.  L.  B.,"  in  Ms 
query  addresbed  to  me,  p.  BOS,  No.  fl76.  giiea  the 
□oat  unique  explanation  of  tbe  caau  of  dishing 
vbeels  that  ever  I  heard.  Is  he  not  aware  that.  boW' 
ever  mach  a  wheel  ia  dished,  tbe  axle  is  bent  doHn- 
irards,  ao  that  the  bottom  epoke  of  the  wheel 
tFoald  be  perpend icalsr  on  level  HroiiDd  ?  There  are 
no  rata  and  ditches  he  speaks  of  in  London,  and 
yet  wheels  are  dished  here.  If  his  theory  were  true, 
'but-wbeeU  wonld  only  require  to  be  dished  on  tbe 
near  side,  the  streets  being  convex,  and  they  keeping 
(ontiBOallj  on  that  aide,  I  cannot  see  mnch  advan- 
tage in  the  contrivance  given  by  "  J.  B.  C,"  for 
i-o ring  stack*.  It  wanld  take  longer,  and  he  would 
-oon  spoil  his  twisted  bit  when  it  came  upon  the  iron 
liolt  through  the  centre.  How  iroald  he  get  presenni 
upon  tbe  brace?  The  tmenees  of  the  mortices 
ilepeads  more  npon  the  work  of  the  box  than  tbe 
liariag,  and  with  very  little  practice  one  conid  bora 
true  witlioat  anch  an  appendage,  and  I  am  ante 
lauch  qolcker.— F,  W.  Sheabinq. 


myself  aa 


scribed. 


I  have 


band  reds  c  . 

*[ "  shooting'    ...  .  _     _      ... 

rrtie  is  "  shot "  lyinp-  on  lt<  back,  and  the  ol 

is  then  "  shot  '*  with  itfi  gilt  edge  down,  wb' 

reverses  any  error  in  the  plana,  and  so  ta 

frame  ont  of  wiodinir  bv  dividioK  the  prrora  i 

ihe  joints.     This  is  ouoof  the  wiiaklc  son 

imatenrs.     There  ID  another  which  may  bene 

me,  simple  as  it  ia.     It  i<  impoaaible  to  sq 

iaf  article  if  the  square  in  cn-uAed  to  follow  a 


The 


lite  sides  altemtte) 


,St:-.;' 


, inywood.Sor  lOin.li 

rebate  one  angle  Uin.  deep  a  . 
off  tb*  opposite  angle,  and  cnt  the  piece  L 
pieces  of  equal  length.  Having  accurately 
^oar  frame  lay  it  upon  your  bench,  and  pn 
the  pieces  of  wood  at  each  comer,  the  rt 
coarse,  fitting  npon  the  angle,  and  wind  a 
^tnarter  inch  cord  twice  round  the  frame,  • 
corner  pieces,  and  tie  it  at  one  comer,  Ni 
four  pieces  o[  amootb  wood.  Sin.  long,  and  1 
thick  as  a  carpauter'a  pencil,  inaert  them  I 
Lhe  cords,  one  on  each  side  of  the  frame, 
-.wiating  the  cord  with  them  you  can  make  it 
IS  yon  like,  and,  baring  seen  that  your  mil 
lood,  and  yoarframe  does  aot  wind,  lay  it  Uf 
liench,  and  pnllont  tbe  bits  of  wood  without  i 
ing  the  ivrd  or  comer  piecea,  lift  ont  the  fra 


quickly  as  possible  it 
before,  replace  the  [n 


nnit  depend  upon  the  primary  pressure  employed  in 
ttie  boiler.  For  preeaores  under  SOlb.  per  square 
iueh  tbere  is  aearcely  anything  to  be  gained  by  oom- 

Kunding  engines,  and  in  cases  where  this  has  been 
ne.  by  the  adaptation  of  an  additional  and  larger 
r"nder.  disappointment  has  been  tbe  result,  unless 
boiler  preseare  bat  bean  considerably  increased  at 
theaame  time.  I  was  onoe  acquainted  with  a  mann- 
faotorar  who  adopted  the  converse  ol  Ih'ia  course, 
EBpasaenadaeoDdensiogaaaiDeof  20  h.-p,.  which, 
from  tb«  addition  of  extra  maahinery,  gave  ontin- 
aoffioiant  power  for  the  work  it  had  to  porform.  Tbe 
prtaanre  in  boiler  wa*  lov.  and  it  waa  not  thought 
adriaaUa  to  increato  it ;  accordingly  an  independent 
non-eondanaing  engine,  working  with  about  UOlb, 
atoam,  waa  puta^Sit  soose  dLsUnce  from  the  other 
to  aot  aa  an  auxiliary.  The  exhaust  steam  from 
"'    ---' onvejod  into  lhe  boiler  of  the  r- 

ftetement  made  .. 
onlj  aboat  half  tbi 
reqnired  in  tbe  Istl 
tod  uved.  If  ate 
enirine  at  a  good  « 
lOOlb.  parsqat~ 


iol^eu.....,lu|. 


nin  ther- 


9,  thn 


act  ofexp 


-,!  I.rilivnterwa.  tben 

„ andiaoretbanbairthe 

ism  is  employed  in  a  eoademing 
conomica!  working  pressure- say, 
nch— a  compooBd  engine  becomee 

laity,  for  if  this  iteam  i*  to  be 

•ipanded  aome  fifteen  times,  tbe  shock  and  strain 

«anaed  by  letting  the  whole  pressure  —  ' ---■- 

large    nuton  would    H    -    '■— '   • 

itrengthand  weight  □.  ,. 

atand  it.    Bnt  there  is  a  losa  in  fall  ei 
these  high  pressures  which 
adtanUgea.   The  i 

pBrformed,  in  itsel 

TediK«i  Ibe  Ga^  volume  and  pressure,  Thisoiay  be 
Mrtly  oompensated  for  by  heating  or  steam' 
jacketting  the  cylinders,  by  which  beat  will  be 
aWrbed  by  tbe  steam  during  cipacaion  Ihereii 
Bat  a  preferabia  method  ia  to  carry  the  steam  f  roi- 
the  htgh-nresinro  cylinders  into  an  intermediate 
tubular  cliamber  of  considerable  capacity,  like  a 
MODudary  boiler,  which  may  be  heated  by  tbe  wast' 
beat  from  the  furnace.  From  this  it  ia  conveyed 
perfectly  Creed  from  condensed  water,  and  in  a  liestei! 
and  fully  expanded  state,  into  the  low-preasun- 
cylinder.  I  introduced  these  engines  previously  tr> 
the  year  1882,  and  obUined  a  piiie  medal  tor  tht' 
one  exhibited  at  the  Internationat  Exhibition  in 
Iiondon  at  that  date.  I  uanally  made  the  InrfH. 
cylinder  about  four  times  the  capacity  of  the  sme 
one,    with  the    fame    f      '      '  -  ■ 


[32119.]  — Speed  of  Traina.  — The  following 
\«.;.fs   of    locomotivo»   are  used    on    tbe  L.N.W. 

\>.i-\way  for  lh.?wnrkincof  the  Irish  mails  t-No.  1. 
I.nituf  Xh^!  Luke'  eiiaa,  7ft,  Bin.  driven  single, 
Imi-n'ioHB  of  win -h  lii^-e  appeared  before.  No.  Z. 
V.'lil/ii  new-  roniilci   iift.  Oin.,   i  wheels  coupled, 

,,..-„.  ,      .  |j,^j,j  ..    r, 


of 


No,  ; 


Kn( 


Tbnfol 


twhcolociii'l-lBft. Bin.,  cylinders  16  x  2i. 
ftiiiL.-  i'  til,,  woriing  of  the  enginea  for  the 
mil  Saliiv-li..v,  IMarch  3,1, 1878.     Thefignrea 
■I  ri'fcr  to  which  class  the  engines  beUing  -.— 
Down.— 7.15  a.m.  ex  Enston. 
Enston  to  Crewe. 
Name. 


Penr 


,a(2| 


n(2) 


Crewe  to  Holyhead, 
„    Waverley  (1) 
..     Pioneer  {S) 
..    Shah  of  Persia  (3) 
...     John  Ramsbottom  (3)    . 
...     The  Queen  (3) 


uston  to  Stafford. 


...    Soultd)  '..'.  sni 

...     Monarch  fl)  ...  WO 
SUfFord  to  Holyhead. 

...     Monarch  (1)  ...  230 

...     Sl*phenaon(l)  ...  zm 

...     Sou^tdl  ...  8(lt 

...     Monarch  (1)  ...  2.10 

...     Stephenson  (I)  ...  !!7I» 

...     Soultfl)  ...  8U1 
:;  engines,  all  hetonging  to  No.  1  clai 


k  few  turns,  adjust  yoar  angles  and  tighten  i 
off  any  glue  with  a  aponge  and  warm  wal 
leave  it  to  dry;  you  may  than  bradtbem,  or, 
atill  better,  make  a  fine  saw  kerf  in  each  aa 
insert  a  bit  of  tbick  veneer  with  glue, 
tallow  on  the  bits  of  wood  will  prevent  thei 
ing  to  tbe  frame.  I  make  lots  of  frames  tl 
uid  never  have  any  difficnlty.-H.  A„  Lisboi 
[321E0,]— Angling.— Salmon-spawn  is  ai 
lent  bait  for  treat  and  obab.  Cheese  poatt 
"Dili-'  nVl  Cheshire  cheese  aad  the  crumb  c 
lin.xl,  nnd  mix  them  up  to  a  tolerable  degrei 
..jHiiji^ny;  this  is  good  for  chob.  White  brea 
Kiii'iiii  orumbs  of  white  bread,  dipped  in  h 
till'  {.ilii  of  your  hand  until  it  attains  a  g< 
t-i'ii'iicy  ;  it  1*  good  tor  tench,  carp,  roach,  a 
^Vlii'iit' paste:  Qet  some  new  Wheat,  rem 
1,11-'.-,  :ind  than  cmsh  in  a  mortar  ;  then  po 

k  iir  water  over  it,  and  gently  simmer  th< 

Htion.    ^Tben  cold,  it  will  be  something  liki 
Put  a  amall  piece  on  the  hook.    Sheep'a  bli 
laSron  make  a  good  pa^te  tor  roach,  bias 
perch,  and  troDt.     Another:  Anexcellentpa 
No.         be  made  by  dipping  the  cmmb  of  new  white 
2. ma        lbs  liqaor  in  which    ohandleni'   greavaa  h 
3.1(KI        boiled,  and  adding  a  little  of  the  grearea,  an 
up  till  atiff  ;  this  is  £rst-rate  for  barbel. 


for  Iiathea. 

the  slow  motion  is  working,  are  the  lever 

(7o)  are  connected  to  the  lever  (Pt-  A 
would  make  all  quite  clear,  as  it  is  rather 
in  my  paper  of  last  August.    And  what  n 

lathe,  with  pnllsy  fixed  on  mandrel?  And 
••"  tiiaatemCD,  to  which  the  top  of  the  lev 
jointed,  rises  and  falls  in  the  bedJK 


lathe-head.      1    cannot  n 


ike  ii 


It.-TKI 


[32108.]  —  I.atitude  and  Iiongltude 
number  of  feet  in  a  neogmphioal  mile,  meo 
rav  reply,  pageflll,  No.  876,  was  obtaineil  fn 
tables.  Dednctions  from  Airy*s  and  Capti 
Clarkfl-s  dimensions  of  the  earth  give  ree 
8,08e'5tt.  and  a,0372ft.  aa  the  approximate 
to  a  geographical  mile, — Full  and  Bti:, 

[32170.]— Pianoforte   Flaylll^. 


g  tbe  up  maila  during  the 

Outraoi,  71 
Lily.  222 


Wellington.  218 

KusmU,  m 
If  E,— The  working  of  tbe  7.1S  e 
The  engines    named  will  work 
probably 


... id  Eaured  h} 

itablafor'T,  H."     ~  ' 
'  Piano  fort  I 
.ly  to^F.H. 


would  be 
[32170.J_ 


F.  F.  t 


■ain,  though 


a  i^a.     These,  by 

^.r-....  — = »n  ii  both,  gave  ofi 

nearly  the  same  power  with  a  boiler  pressure  of 
1501b.  per  sqmire  inch.  The  two  cylinders  workerl 
cranks  at  right  angles  on  the  same  main  abaft,  ami 
the  pressure  in  the  interbeater  waa  nearly  uniform 
if  made  of  snfficient  capacity.  It  was  often  argne<l 
that  there  must  be  a  loss  of  power  by  aipaoding  tbe 
■team  from  the  bigh-preasara  cylinder  into  a  larg^' 
interapaea  in  the  pasaage  to  tlie  low-preiaore  one  ; 
Init  auch  ia  not  the  ease,  for  if  the  expansion  in  thp 
higb-proaaure  cyiirider  ia  so  adiuated  that  the 
torminal  preasure  at  the  time  of  exhaust  eqnali  thai 


Itf-The  jelly-like  anbstancr 
a,  I  should  think,  frog-ipaWQ- 
''     ip  placea,  unleaa  thrown 


[SSI  20.  ]— ■What 
found  in  Gclda,  &[ 

It  uauallv  occurs  ...   ,    , ,   

about  by  DOTS,  and  consiats  of  a  great  many  some 
what  globnl.ir  masses,  each  having  a  dark  upeck  in 
the  centre.     Near  the  sea,  jelly-fiah  are  aometin 
found  on  the  fields,  having  hcen  carted  in  with  s 
weed  as  manure.     They  are  sometimes  stranded 
the  cosat  in  great  numbers.— J.  H.  C, 


maa.— Atler 


I  me  most  misleading 
the  ENaLiBH  Meciu 
immand  Beetboven's  sonatas  to  a  be 
ivalent  to  patting  Virgil  (in  the  orig: 
hands  of  a  child  juat  Uarning  to  spi'll. 


Pi. 


called 


s  faciles.     _,. 
as  difficult  t< 


tainly  help  to  stnootb  the  way  to  a  worl 
as  a  whole,  is  tbe  crowning  glory  of  cc 
pianists,  as  it  ia  the  sloagb  of  despond  to 
approach  it  wlthoat  due  preparation.  Kqui 
chievouB  is  "  Fiddler's  "  doctrine  as  to  m( 
precision.  Uoiart  anid  tbere  were  three  gre 
sites  for  a  good  player,  the  head,  the  heart, 
tips  of  tbe  fingers,  raeaaing,  bf  the  lant,  I 
ability.  If  there  were  no  necessity  [or  Ibis  w 
not  see  ao  many  great  composers  orrnpyi 
time  and  thoughts  with  the  production  o 


Est 
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and  I  bole,  that  Bconrap  of  mechsBi- 
neemwrr  prelimiD&ry  to  th<'  etndj 

c.    "FiildlBr"  Buys  to"F.  H."  'lo 

Bntlmna'i  aoaatu  ;  raj  adricB  i>  thsi  oF  jfr. 
Ik  to   peraoBB  abont  lo  miuTy,   "  don't."    At 

not  for  tbeneit  two  or  thnw  jours.     I  trust 

*nddlw"will  foraive  mt  tor  oontrmttictind  bim  ; 
(■d  I  am  rare  be  vill  eTenluall;  airroe  with  too  if  be 
iriQ  pan**  the  book  1  have  npommmiled  to  "  >',  H .  " 
—na.,   "  Th«   Art   of   Pienoforte   PUjiiiB."— Ne 

[SJira.l— More  Telephones.— I  h«TB  fonnd  it 
unfer  fairly  weU  to  toist  the  wirea  toretbsr  kb 
" JenctioD  "  sagaefte,  bat  wb;  not  mike  mn  of  tba 
inb  bj  wlderiDB-?  ThiB  cia  euilybe  done  in  tbe 
liillanriii?  war.  which  I  first  taw  mentioned  in  thew 
mcn.BB'lwhich.  I  haTefreqaFDtl;n9dwitbtDeoeai 

Qbu    the  cniia    of  wirr   -  '"   '—-'  -"■ 

ddth  ud  twijt  together 
il>«itul.iK<L9  a  msn'E 
imdt  of  powdered  n 

in  takes  fire,  and  when  it  is  iianit  ont  tba  ioint  ii 


■Diwnr.  It  sppean  there  are  two  kinda  of  thii 
bindinq — one  witb  the  simple  iodiBmbber,  which  i* 
worthleu;  and  anotber  dans  with  a  oement  (tbe 
compoBition  of  wbicb  I  want  Ia  kuow),  which  vill 
stand  for  jenn  fair  wear  and  tear.  I  onoe  aaked 
ni7  bookbinder  what  IhiB  cement  wns.  Ue  aaid  it 
waBamiitnre  af  irlne  nod  indiambber,  whiah  mi  all 
"  boah,"  as  Bash  a  miitnre,  as  a  eeoient, 
be  mada.— Jamb  Eose. 

r3S3SS.]— Indiarnbber  BlndlnKn.— PlsaM  rater 
to  Hoe,  6EI  and  G&3  {187S),-~ZuhnbdOKF. 

[SaaSB,]— What  la  •  Metre?— From  rmdinir 
your  paper  I  find  that  man;  of  jonr  readers  do  not 
qnite  naderetand  the  French  metrical  ijstetn  now 
in  T«(rueinDiaiiy  European  sonntrieB.  The  followiaer 
maj  be  of  intereit  to  them,  piplainiug  wh;  tbe  euct 
DipasiireB  were  adopted :— When  the  great  Revolu- 
tion broke  out  id  France  the  French  Mtanta  wished 
preSt  by  the  blow  wl 


OBtitDtiOl 


batitu 


,  eTcrj  part  ot  which  bI 


[331K).]-Thicrtlo  Bobbin.— la  reply  lo"OTer- 
iiAM"  (p.  633,  Vol.  XXVI.l,  na  to  wbetbsr  a  full 
KSB  empty  throstle  bobbin  runs  the  fastest,  I  (gaits 
«ne  with  him  when  ho  Bars,  "  If  it  ran  qnickpr 
iba  foil  of  yarn  it  wonld  snarl  or  DO  slack.'^  Bnt, 
■  rrvards  the  drag  cansed  by  the  action  of  the 
kWnn  npon  the  wufaer  cloth,  I  aitirel^  diaa^ree  : 
-^■- <-iBi,   inaiamoh  as  the  drafr  or  frieliop  i>  only    i 

Md  bj  extra  WFight  of  bobbin,  aiiainin[[  (hat 

AewBiker  cloth  isalt  oEthe  same  kind.— 30  Y£ABs' 

[SBU  ]— Old  Oak.—Osk  iRay  bo  made  to  aBsnma    i 
la  vptaranoa  of  ape,  and  fieu--    ' '  ' — ^-■'-'- 


etukeu  from  one 

.   _  f   that   thii   new 

item  should  bare  more  chaDcea  of  becoming 
lirersal.  ao  aa  to  make  the  oonfuBion  ariBlDS  from 
0  use  of  different  mcnanrestoceaae.  It  wns  thoneht 
ccsaary  to  take  its  baaia  from  Nataro- the  dimen- 
ma  of  tha  earth.  Rut  in  order  to  Gi  the  length  of 
B  fundamental  nnit  on  which  tha  whole  ayatem 
>B  to  rest  it  waa  neceassr^  to  know  eurlly  thi 


■tronomers  accorc 
lished  i 


Df  thos 


I  of  the  1 


.n(rly  measured  t1 
France.      Tliia  (tr^m. 
7yeftr«(17lia-17«i)iii 


Soma    Frei 


tor  from  S4  K 


1 

I 


■Mart.  1  kept  them  In  a  hoi  for  two  daya,  witb 
bo  large  tanoers  contaiaing  each  about  a  wine- 
Aarfal  of  liqnid  ammonia— tbe  lienor  ammonite 
Mimimni  of  ttie  ihopi- obaoirinB'  tbe  liquid  about 
■BT  twelra  boon,  or  oi  aoon  as  it  Iiad  nearly  U»t 
■■L  Tbe  colonr  ii  permanent,  and  quite  through 
ilhoaid  <^a.  when  planed).  It  tko  work  cannot 
hiipupul  in  this  way.  I  abould  eugKest  tbe  emptoy- 
BBt  of  powdered  carbonate  of  anmonia,  mixed 
lih  powdered  qaicklims,  and  n|iplied  dry.  Thia 
Maid  diieDRaffe  the  gas  alowly.  It  ibonld  be 
•puid  with  oil  skill  or  TarniKhvd  ptperto  prerent 
hmot  Ba>-  Sbonld  the  second  pUa  be  tried,  I  ahall 
b^idto  hear  thereanlt.  Do  not  tnt  tbe  liqaidon 
<Ib  wood,  as  the  resnlt  woqM  be  a  failnre.  The 
■baru  mueb  iEDproTd  by  adreasiigof  linseed  oil, 
■Ii  a  Tery  deep  red  with  alkanet  root. — Jcz. 

[Smt.]—Violoncella.— Varnish  ii  pat  on  an 
iMrameiit  to  prereat  tbe  wood  abiorbioff  moistare. 
BjOB  remore  the  vaminh  the  'cello  will  become 
W>jiiiweiHht.  and  doll  intone.  Therefore  Tar- 
■A  or  polish  over  the  place,  nnd  novsr  mind  appear- 
mta.  I  should  trauBpo-fl  xome  ani  into  the  baaa 
diT.aBd  play  them  .-Fii  idle  it, 

PBSlfl.]— Boiler.  -Wo    hnro    Ibree    Galloway 
Ulen  the   --ama  siie  as  yonra,  auj  tlify  no  Iin>t    . 
that  tbe  .-iiirs  ot  boiler,  then  oiiJ.t  tbo  boiler  lo    ' 
rtiamey.     Gullowayi  fct  their  bailers  up  in  thi^ 
Ky.-C-  O. 

pKIS.]  —  0.:?T.  Ballway  Zngiisa.— I  belioTe 
kt  Wt  is  the  onl;  one  of  SleMri.  Fowler's  7rt. 
■afled  enrines  which  has  not  bees  altered;  the 
■aaiuing  five,  numbered  265  to2i]D,  beioR  now  coD- 
Nrted  into  "  single"  enitinp).  1  aia  informed  that 
Ime  are  tbe  oiily  7tt.  conplcd  engiiea  whiob  have 
kn  built  for  the  C.N. :  and  shoald  Uketoknowit 
«■  is  tb°  caao.  They  had  onttidt  bearings  nnd  '_ 
Basks.  Tbe  later  patlerns.  with  eonplinir  rods  i 
Hikiiui  on  the  wheels  direct,  baye,  1  beliore,  Oft.  Zia.  i 
■iaala.— a. 

\iH3j  "— Kefttie  Pish  for  ITanuro.— Tlie  pre- 
•KstioD  of  fi'<h  manure  ia  (onicwbnt  as  foUows  :  - 
upomre  tu  hydraulic  prcs'uro  to  extract  tbo  oil, 
•sdthen  k  rlow  drying-  in  cloves  cinatmeted  ape- 
tiklly  for  tbe  purpose.  '*  Fish  "  vill  find  an  ex- 
boitiye  ae'cription  in  licrtraiu's  "Haryest  ot  tbe 
8m,''  witb   ^oniedata  as  to  the  financial  Talueof 

»■*,- W.  S.  TliAVIS, 

32211.^— ConjurlDB. — The  way  this  trick  ia  done 
iiufollowg  ■— 'Ihe  rose  in  KrmBii;ntly  dyed  red. 
■tlorc  tbe  trick  is  performed  the  roin  in  placed  in  a 
wids-niouthcd  bottle  eoiitaiDiiiE'  liiioid  ammonin, 
AiA  Ueachca  it.  It  ia  1h«n  tuken  oat,  and  showo 
toihe  andience  oa  a  white  one.  It  :»  then  fanned, 
■Ud  eauKS  tbe  raponrof  the  ammonia  to  CTapo- 
nlc,  and   it  retorua  to  ita  original  red  oolonr.— 

Hut. 

[ia77  ]— Diatoma.- 1  bplieve  I  haTO  tbe  aamo 
fiafanu  under  the  name  A.  ICittooiiB,  so  named  after 
Itr,  F.  Kitlon,  of  this  city,  n  leiy  clever  micro- 
noptst.  If  Mr.  Smith  (see  p.  22)  wtuld  kindly  send 
■a  a  uaiil  quantity  ol  the  diatomactip,  I  Ebould 
-my  sli.'-  --    --     "    -''   " 


obtained  the  lengtk  of  a  complete  merirlian 
the  earth,  through  both  poles,  wss  calculated, 
I  to  ana  lae  40-millionth  port  of  it  formed  the  metre— 
I  the  fundamontal  unit  of  the  new  metrioal  system, 
-  which  wni  Intioduced  intoFranee  attheendof  1801. 
From  this  metre  (the  nnit  of  lenirtb)  the  units  of 
snrfiice,  TDlon,e,  capacity,  and  weight  are  derived, 
aad  all  the  other  meaaurea  are  ranltiplea  or  anb- 
ntultipleeof  these,  Thouuitiof  tbe  mnltinles  have 
Greek  names  prefixed  and  of  the  aabmnltiplea  Latin 
names;  Ihna :  multiplying,  deea  meana  10  times; 
beoto,  100  times  i  kilo.  1,000  times ;  myrio,  10,000 
timea.  Diridiig :  deei  meana  iVth  part;  ceoti, 
T.'.ith  parti  milli,  T^Vith  part.  LeuRth:  Theunitof 
length  ia  the  metre ;  it  is  tbo  lO-rnillionth  part  of 
tba  distance  from  the  pole  to  the  cqaator  measored 
^ong  the  surface  ot  the  ocean. 

1  metro  =  30-37070000  inchea 
=    3';iB08IK)l7  teot 
=    l'O03«33O5e  yarda. 
S  f  i  millimetre  "  ir\'th  metre, 
J,-%)  10  millimetres  -  I  eantimetro  ■=  in^th  metro, 
^'S  1  10  ceutimatraa  »  1  decimetn  =  ,\th  metre, 
g  (_10  decimetres  ••  1  matra, 
10  metres  -  1  dccnmetre, 
■  m    (10  decainetrea  -^  ]  hwtometra  =  inn  metres, 
o^  -^inheclomatres  =  I  kilometre  =  1.000  metres, 
3-2'  (l  kilometre  =  l,0!1.1lVKinWyBrdB. 
Thia  will  Brrre  na  an  eiampla  how  all  the  other 
luit  of  anifaoe 

in  are  inches, 
10  7rtViftn:l.^,S77  fqiiaro  feet. 
rilM0;»2t)113  nqunre  yard*, 
nillimetrcB  =  1  aquare  centimetre,  tee. 


Caninr  Works,  Norwich. 

.]— VIoloDOellO.— PleBHc   Rct  a    now   nut 
pieoe.  both  of  ebony,  and  i>laced  at  a  itood 

I,  when,  unksB  the  aidea  are  leoae.  the  remedy 

tin  hi  eompleto— good  strings,  too.— Fiddlbk. 
QbH.J  — Indlambber  Blndinc.- Tbanka  to 
'nhna;**  bat  the  information  he  Riresienot  what 
'  wnt.     I  have  tried  hia  plan,  and  il  dors  aot 


)  equaro  iH-ctomctn-s  =  1  aquare  kilometre, 
Ihcctaro^'  11.!WO332011J  aqnare  yards 
.-  3''l7n4yi  acres, 
Ikilnmetre  -  121711131  ai 


etro  =  ei,0ST'0Slfil3nn»in)  cnblc  inches 

3e'»L»)a07t)13U3  cubic  feet 
l-auStKJl'ilOllOO  cubic  yards. 
1,000  cubic  millimetres  "  I  cubic  ci-ntiiuetre, 
1,1X10  cu>iioc<>ntimstrea  ■>  1  cubic  docinietra, 
l.OJO  cubic  decimetres  »  1  cubic  metre  =  1  stero. 
The  multiple  and  anbmnltiiilcs  ot  the  atcrn  are  nacd 
Kenerully.     Capacity:  Tbo  unit  of  capacity  ia  the 
litr«. 

1  litre  =  the  capacity  oC  a  cubic  dcciaietre 

-  IfiUmiMli  Bullous 

-  1  7e\ffnu  pints 
1  kilolitiB  —  E'lpivilty  of  I  cubic  metre 

1  2S>UWIiICIoailon». 
Wciglit :  The  unit  of  wuiEbt  is  the  Rramme. 
I  gramma  °>  tbe  weight  of  the  cubic  ocutimstre  of 
diatilleil  water  at  WX'  Fuhr.,  ita 
pcint  ot  vrcati'st  deLiily 
=  15  4-t£<lS7  gntios, 
1  kilograi 


c=  15,4.Hl>'3487  grains 
-  a.^27,SlH  ounces 
a  ■iWUm-ini.  aToirdnpois, 
-C.  B.  M, 

r322Ba.]— ^Phat  Is  a  Metre  t>— A.  metre  is,  by 
di'GuitioD.  iiil-29a  "  lignea"  of  tbo  "  Tolao  of  Peru," 
the  toiae  being  a  Ptsodsrd  bar  which  is  correct  at  a 
temperatara  of  10  2G°  C,  comapondiug  to  6120'  F. 
A  toiae  =  7B'734103  inchea,  Iha  inch  being  Vith  part 
of  tba  English  standard  yard  at  temperature  B3°  F. 


Heneo  wo  boar  a  metre  '^  3S'37043S  inches  [Lient.- 
Col.  Clark  on  "Comparison  of  Standards,"  Pbilos. 
Trana.  Boyal  Society,  1M8.  1875).  The  British 
Commisaion  on  Standards  found  the  commercial 
metro  to  be  equal  to  3Q  38203  inches.  Tbe  ataodard 
kilogramme,  oalled  tha  "  Kih>gr»mme  des  Arehiyea," 
=  e'20U1'J12S  atandard  platincm  pounds  {Profeasor 
W.  H.  Millar  on  "  Construction  of  New  Standard 
Pound,"  Philoa-  Trans.,  Vol,  148,  p.  893).  Tbe 
kilogramme  ia  correat  at  temperatnro  of  maximnm 
density  ot  water,  nuder  atmospheris  proasnro  of 
TOO  millimetrsa  of  mercury,  and  in  Utilnda  ot  Paris. 
The  point  of  mniimum  density  ot  water  is  commonly 
spoknn  of  as  4'  C. ;  bnt  Profeisor  Miller  takei 
S'OtS"  C,  which  waa  the  result  obtained  by  Uassn. 
PUytair  and  Joule.  This  latter  temperatnro  oorre. 
spends  to  30'  101'  Fahr.  If  the  density  of  water 
under  atmospheric  pressure  and  at  4*  C,  betaken 
as  unity,  then  we  have  its  density  at  0°  C.  (oorre- 
sponding  to.1^°  Fuhr.) 

fS;  :!?!£}""»'"■•»""■■ 

According  to  KnpfFi;r*s  obseriatiaai,  aa  rednoedby 
Professor  Milter,  the  absolute  deustty  of  water  (in 
gnmmea  per  cnbic  coutimetrel  at  1°  C.  ia  not  1  bat 
1000013;  multiplying  the  nnmbera  given  abore  bf 
this  factor  wo  hare  as  absolute  density — 
0"  0.  =  inmnssi 

(Profeasor  Everett  on'"  C.  G.  S.  System  of  Units.") 
The  kilogrammo  was  originally  intended  to  be  tha 
weight  of  a  cubic  decimrtre  ot  pun  water  at  ita 
maximnm  density :  it  will  be  seen,  howerar,  tram 
the  above  figures  that  it  uotunlly  is  aomawbat 
greater.— B«x. 

1— Iilnk  Motion.- 1  give  below  drawinn 
■-  ia  tta 


of  the  straight-link  n 


I  think,  ii 
I  employ  the  atr^bt 


than  OOlb.  to  701b.  per  square  inch.  Tha  bursting 
preSBUra  would  be  about  ISOIh.  per  square  inch  fit 
the  Tertical  seam  is  aingle-rivetcll  with  cold  water, 
and  at  7ulh.  of  steam  per  square  inch  the  roppor 
would  lose  ilB  tenacity  by  nboiit  one- tenth,  reducing 
the  Btrenifth  to  about  lUOlb.  per  square  inch.    Dy  all 


a  dopblo-ri 


a  (if 


boiler  ia  of  the  upright  typel. 

boiler  ahcll  is   Jin.   and  fire-box  lin,   thick.     The 

shell  ought  to  have  lieen  iin,.  nnd  fira-box  3-lBin. 

thick.—  PltACTirALBoiLEU-JHKEH. 

rsMOS.]- Tacht  Engine.- These  mn  from  250 
to  300  revolutions  per  minnte  (the  screw)  for  Sin.  to 
lin,  cylinder  eniiinos,- PmcricAL  BoiLeu-uaebb. 

[32208.]  —  Oreat  Eastern  Engines. -The  W 
class  of  engines  were  broken  np  many  years  ago. 
The  271  class  were  built  at  Canada  Worlca. 
Rirbonhesd,  in  tS-'^l),  from  tbe  design  of  Mr. 
Ooocb.  The  cylinders  were  ISin.  by  2ain..  and 
a  single  pair  of  Hft.  6ia.  drivers.  Until  lately 
these  wcra  the  Tilbury  engines.  Mr.  Ooocb  a 
en^nes  wro  sU  after  this  sti'to.  His  first  tauki, 
bnilt  at  Strstforil.  were  small  engines,  outside 
cylinders  12in.  by  V£in.  Tlie  driving  wheels  were 
Oft.  Din.  .  Afterwards  10  tanks  were  built,  witb 
ISiD.  cylinders  and  Hit.  "in.  wheels.  Several  of 
these  are  still  running.  Kiithtcpn  Icon  pled  goods 
engines  were  bnill-H  at  Cniiiuln  Works,  fl  from 
Sharp's,  and  0  from  Kltson  and  H'^witsoa'a.  Theae 
were  the  well  known  "Biitleiflies."  They  had 
cvlindi'ts  ISin.  by  2kin,,  nnd  four  lift.  Bin.  drivan, 
iwo  of  these  engines  are  nowmuuiDg.  No.  218  was 
one  of  this  class  smB>.hed  up  In  the  Thorpe  aecidant. 
No.  87  is  one  of  Mr.  Sinclair's  fiueeipreasea,  outside 
eyliniicTS  IWn.  by  :!Mn.,  and  a.  single  pair  ot  7ft.  lin. 
drivers-  She  wa'  bnilt  in  IWVt  by  M.  Schneider, 
and  exhibited  in  tho  Puna  Fihibition  of  that  )-ear. 
No.  2fll  is  a  bogie  cntine,  built  by  Mr.  Johnson, 
with  liin.  eyliudur.a.  They  can  be  auon  every  day  at 
Liverpool-atrcet.- G.  P.,  Stratford. 

r322m.1— B.H.  Engines, —The  folloii 

__■!_  ,^ :.__  ,  L..^^^f    „       

diameter;  i  leading- 
wheels,3ft,0in.  diameter;  whecl;b;iBC.  IKft.  ;  extreme 
length   of    framiog.    21ft.;  boiler,   lOft.^Siii.  long, 


lud  lift.  long.    I  bcli 


'oal  diameter, 

,    nU,  with  the 

been   converted   into  coopled 
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Tfaerwera  bnilt  br  StephaDaon,  in  ISSO  mi  1351,  I  >  iMneil  i  than 
framkdmini  ot  Mr.  Cntmpton'i.    Since  tbe;  hare  '         '■ 
DMNl  altfTM  thej  hiTs  doue  aaiBg  Tar;  good  ram 
betmcn  Dover  and  Londoo.— W.  L. 
^2200.]— B.B.B.  Dxproaa  Bnclnei.— In  replr  to 
New  Zealftnd."  I  am  vai7  plaunl  that  I  Km  ftble 
to  inform  bin  th&t  he  ii  qnila  right  in  tbinkini;  that 


.   0    i! 

0    It 
0    21 


Ditmeter  of  cjlindera  <15) 

Stroke  of  piaton  {22)     ... 
Crntrea  ol  c.clbdeTB 
Breadth  ot  ateam  porta... 
LcDtth of  atekm  porta  ... 
Bieftdth  of  ezhtnit  porta 

lApof  Tklve        

Leadofnlra 

Tr»»elof™iTa    

Diameter  of  piston-rod... 
C«ntre>  of  eoDDacttn|r-rod 
Centrea  of  ontaide-rod  ... 


J^ngih  ot  barrel  lin'pUtea  Jin.  (nil) 10    SJ 

Diameter  ontiide  imallBat  plate        t    3 

Onteide  diameter  ot  tnbei  (IBl,  12  and  13 

W.Q.) '.,.'      0    2 

nq.  ft. 

Anaof^rata      U   o 

WHiaLB  AND  AXLia.  ft.  in. 

DiMDeterofdriTing  wheeli    8    o 

Diunatar  ot  driring  axles       o    ot 

Kametar  of  leading  wbeete      3    6 

Duaeter  of  leading  aziaa       o   fi 

Sinile  lundapring  applied  traniTaraelr  ofer  foot- 
pUta  and  linked  to  it.  Pompa  at  aide  of  fire-box  and 
worked  from  onnkaxla.    Componnd  frame  with  in. 


wnasT  IM  woBEiKa  OBrmt,  tone. 

Oa  foor  front  wheels ie\ 

On  driTing  wheel*         10 

Total  2B1 

I  Ter7  moeli  wish  that  aome  ot  onr  raadors  hutlI.I 
jtiTB  tba  dimeniioni  of  tbe  "  Lnne  elaas,"  ami  nl-n 
"  Poplar  ola«a,"L.B.  and  S.C.R.—aTBAlaHT  Linv: 
(3S303.1— Jamin  Uaonst.— T  inclose  ukuti-li  c! 
what  I  baliere  to  be  the  mairnet  in  qaeetiou.  Ti<k,< 
apiaceot  wronght-iron  pipe  abont  Sin.  lonk;  br  hn 
diameter,  file  away  one  tide  nntil  tbrongt  (we 
Tig.  I),  and  than  (after  xitteniDg  it  in  fire)  wind 


inir  the  diitanee  between    aide   of  tree^  Bnt  all  dependi 
penail  marki    jon    arriTa  at    once  at   the  power.  ■■■—-' 

Thai,  auppoiejon  focita  the  aiiteenth  ot  an  iuoh, 
and  find  that  on  the  paper  it  appeara  to  be  2(in. 
long:,  a  simple  dirition  ■nm— tliiig  ;  2t  -i-  '  »  iU— 
gires  jon  40  as  the  nnmber  of  diamelen  magnified. 

— GLATrOK, 

.]— Woodon  Lo^S.— I  fixed  a  terrnle 


with  cotton.eorAed  wire  in  direction  of  iteiength, 
as  in  Fig.  2-  It  ti  nperior  to  the  ordinary  farm  oE 
Duwoet  ir  it*  great  power,  arising  from  seTeral 
eanses.  The  poles  are  close  to  one  another,  and  hare 
large  snrfaecs,  and,  from  their  proximitr,  the  part 
of  the  wire  in  the  interior  of  tube  reacts  on  both 
poles,  thns  atiliiing  batter;  power  to  the  fall.— 


[3i,S12.]-BpoDBy  Musio  Paper. 
iIoDlit  that  Ihe  paper  has  bepn  in  soma  d 
Isold.  The  body  of  tbe  pap^r  bss  gi 
Ooly  thing  lo  be  done  is  to  put  anotb^r 
book  mast  Iw  pulii'J  to  t>ii-. 


- 1  haTe  no 

inp  place  or 
le,  and  the 


D  Bolntian  of 
oeei  gine.  111.:  ■  'i|i  lo  dry  ;  when 

drj  "rolliuj:     ■  i  ..f   rrKaing  them 

between  poll  -':  -  :t\ 

[31312.]— Spongy  Muslo  Fnper.— Yes.  Sponge 
wfUi  thin  parchment  eiie  or  lelatine,  or  send  it  to 
any  print  coloarer  to  be  siud.  or  write  with  lithoi 
grapbie  ink  or  chalk.— Bobh  Fuer- 

£!331.]-8trengtli  of  Boiler  Plata.-If  "  Test 
tj"  mil  sa;  what  sisa  ha  proposes  making  his 
boiler  (he  does  not  say  what  type  he  intends  baving), 
aome  of  "onra."  no  donbt,  can  help  him.— Prac- 

TICiLBoiLBE-MAKKB. 

[3332a.]-M:icroBOop!o  Field  of  View.- Arrange 
the  microscope  (raising  it  on  booka,  fto.,if  neoesaarr) 
BO  that  the  .erspiece  ia  lOin.  from  the  tabledotb. 
Illnminate  tbe  field,  and  b;  placing  a  comeiion  mla 
on  table  and  looking  witb  one  eje  at  tbe  latter,  and 
witb  tbe  otber  (brongh  mieroseon,  yop  will  be  able 
to  compare  the  diameter  ot  field  wiih  thediTisiona 
ot  rale,  ani  read  off  the  apparent  diameter.  The 
diataoae  of  lOin.  is  arbitrary,  being  the  arerage 
distance  at  which  moat  persons  read  with  oomfort. 
To  God  magnifying  power  ot  lens  lay  nile  on  stage, 
focn*  between  two  diriaions,  and  laying  a  pieoe  of 


crotch  for  a  friend  of  mine  that  weara  very  well, 
and  perhaps  it  wonld  answer  "  Chester's  "  purpose. 
Drive  a  piece  of  atont  copper  or  brass  tube  on  the 
wood,  leaving  tbe  end  projeoLing  about  an  inch. 
Toro  an  ordinary  wood  screw  into  tbe  wood,  leaving 
tbe  head  in  tine  with  the  end  of  the  tube,  and  flUnp 
the  space  with  solder,  well  sweating  it  in  with  a 
copper  bit.— Wu,  Whslan. 

r3232r.J— Wooden  Legs.— If  "Chester's  "triend 
will  only  combine  the  snggestioss  gitan  ia  the  two 
stiBwera  to  his  quorf,  he  will  hare  what  is  desired. 
With  tbe  bnuK  nr  iron  ferrrnle,  it  D!ed  tn  the 
wav  giieo  by  "O:: '— vis.,  pegged  witb  wood— 
■' Chester's  "  fripnd  reil!  find  it  very  ohjactionablo 
wolklDK.  flBperisll.!-  uiiOD  hard  roads  or  paTement, 
as  the  jar  praducoil  nl  each  step  is  very  tiricg'  and 
uoplctisant ;  V,iit  if  Die  portion  oF  tba  ferniU  ei- 
tondinif  bnvoii'l  tij,-'  nooden  Isf  is  plng«ed  with  a 
numlKT'ii  iiih  •'■.:'■  ■  discs)  this  being  preferable  to 
lentliT)  .  ,  .  :  restar  cue  in  walking.  To 
Itocp  t'.i  I  p[aj»,  he  wonM  find  a  shoe 

<»uM   ...  ^vd  with  little  eiMOte.  by 

any  ehoooiaker,  conaisting  of  a  roaod  sole  rather 
larger  that!  tbe  ferrale,  and  tbe  upper  formed  by 
two  pieces  of  leather  with  holes,  which  can  be 
drawn  together  by  laces.  If  tbe  ferrale  is  made 
larger  at  the  end  wbieh  touches  the  ground  the  sboe 
cannot  slip  off,  and  will  give  greater  snrfaca  tor 
tread.— CuABLEB  E.  Clench. 

[32328.]  —  Telephone.  —  Tonr  ferrotype  plate, 
according  to  your  query,  is  tombing  the  magnet. 
Take  the  plate  off,  screw  the  magnet  hack  about  Jin., 
then  screw  the  plate  into  poaition,  and  slowly  scrow 
np  y  our  magOBt  (at  the  same  time  singing  a  high 
note  into  tbe  instmment)  nntil  yon  hear  a  disoonlant 
noise,  which  it  caused  by  the  plate  vibrating  against 
tbe  pole  of  tbe  magnet ;  then  give  the  screw  about 
halt  a  turn  in  tho  opposite  direction.  Yon  can  re- 
magnatLse  with  a  powerful  magnet  by  simply  robbing 
tbe  Dsrf  The  tclepbonea  may  be  kept  in  any  posi- 
tion, and  with  the  wires  attached,  for  there  is  no 
action  going  on  nntil  yon  apeak  into  theiaatmment. 
O.  E,  C.  C. 

[32318.]— Telephone.— Is  "  John  "  sure  the  con- 
nections are  all  right,  as  otherwise  it  woold  be  im- 
possible  to  obtain  saceeas  i  By  far  the  best  way  to 
adjust  the  magnet  to  diaphrsym  is  to  allow  tbe 
'-- ~~  '-    project  about   a  qaarler   ot   an   inch 

j__   .u._  jj^g  fitting  mamol 

t  its  shitting).    Then 
....       „  the  mouthpiece   part 

throngb  a  washer  of  abeet  lead,  which  will  keep  tt 
flat.  Thenpbuelblocksotoorkaboutlin.  thickoD 
the  wooden  ease,  and  screw  the  mouthpiece,  with  its 
diaphragm  down,  on  lo  the  case,  till  a  thin  card  can 
only  just  be  inserted  between  magnet  and  diaphragm. 
Tbe  adrantage  of  this  method  is,  that  one  aeea  what 
oaa  is  doing,  and  is  not  working  in  thadark,  as  when 
the  diaphragm  is  ^nehed  betwMn  the  ease.  Tbe 
cork  forma  a  delicate  spring,  br  wbieh  tbe  instru- 
ment can  be  adjusted  ntber  way  with  great  nicety. 
The  magnets  are  certainly  weak,  but  tbat  would 
hsrdty  account  tor  failnre.  It  matters  little  how 
tbe  telfpbonea  are  kept— whether  standing  op  or 
lying  down,  connected  or  disconnected.  You  seem  ' 
to  have  taken  great  paina  with  yonr  instroments. 
They  should  succeed.  I  could  not  get  mine  to  work  ' 
tilt  I  adopted  the  pbin  I  hnve  mentioned,  bnt  now    ! 

I'm  almoat  sure  yonr  fault  must  be  one  of  adjust-    ' 
mcntonly.-HAIT. 

[32330. 1-A.nerold— Most  probably  the   pointer    I 
touches  the  glass.    Mine  did  tbe  tame,  ao  I  took  it 
OHt  and  bent  it  back  very  gently.-O.  E.  C.  C.  | 

[32331.]  —  Bronitnp  Brass  Work.  — Boil  tbn 
articlea  to  be  broaaed  lu  stroug  soda,  to  remove  all 
grease  and  dirt.  Be  careful  to  keep  them  under 
water,  or  the  air  will  leave  a  mark.  Any  rongb 
placss  tbat  remaia  can  be  scoured  off  with  sand. 
Dissolve  3d.  worth  ot  corrosive  sublimate  in  vinegar, 
place  your  brastwork  in  it,  and  rab  in  with  a 
painter's  tool,  keeping  it  (the  snblimate)  worked  up 
from  tbe  botlom.  If  too  muoh  sublimate  is  used  it 
will  turn  the  articles  white.  This  will  turn  the  work 
black  when  nearly  dry.  Black-lead  the  same  as  a 
stove  would  be  done.  It  a  steel  is  wanted  best  on  a 
stove,  and  lacquer  witb  pale  lacquer.  If  green 
bronie,  mix  half  pale  gold  and  half  green.  Try  it 
on  yonr  thumb-nail,  and  it  not  to  yonr  fancy,  add 
more  ot  whichever  is  wanted.  The  heat  required 
when  yon  put  on  tbe  lacquer  is  just  suffit^ient  to 
throw  up  a  steam  when  the  brosh  touches  it.  This 
abonld  be  done  as  quickly  as  possible,  and  then  beat 


beyond  the  wooden  case 
qnlt*  tightly,  BO  at  to  pi 


r32331.]— BDRfne-room  Artlfloera. — larvp 
"  letter  I  snbioin  full  particulars  ot  pay  and 
tion  accorded  by  the  new  Warrant  of  Jnne,  IS 
1.  £n;Tin«-roDm  arfijiceri;  Pay  under  3  years' 
vice,  6s.  3d.  a  day  ;  above  3.  Gs,  9d. ;  above  fl, 
above  10,  9s.  Sd.,  on  re-engaging  for  a  further  ' 
of  10  years ;  above  13.  es.  Ad.  Age  for  enir 
f  utnre  to  be  from  21  to  30.  Bank  as  at  preaent  I 
below  chief  carpenter's  mate),  a.  Anaetingen 
room  arUfloer  must  obtain,  before  being  oonfii 
in  the  rating,  a  certificate  from  the  chief  engi 
or  engineer  in  charge,  approved  by  the  oomman 
officer,  that  he  is  capable  of  taking  charreof  aw 
in  tbe  stoke-hold,  and  baa  proved  himself  an  i ffi, 
workman,  and  is  deserving  of  confirmation.  B, 
receiving  the  first  increase  of  pay,  after  3  years' 
vice,  be  must  obtain  a  certificate  from  a  chief  i 
neer  or  enmneer  in  charge,  approved  by  the 
manding  officer,  stating  tbat  he  is  capable  of  ta 
charie  of  a  watch  in  the  engine-room.  3.  ( 
Engitit.room  artificer  (nnmber  to  be  limited  to  . 
Bank,  to  be  nejt  above  the  chief  oarpfluter's  t 
Pay  under  3  years'  servioe.  «s.  9d.  a  day  ;  abo 
7b.  Extra  pay  of  Ss.  Sd.  a  day  to  be  granted 
when  employed  on  ships  other  than  thote  to  ■ 
they  belong,  executing  repairs,  i.  The  now  act 
pay  to  commence  from  1st  April  last.  In  futui 
man  is  to  be  advanced  from  one  scale  of  pay  U 
higher  unless  ha  has  maintained  a  "very  gt 
character  during  the  previous  twelve  monthi 
Adoancement :  Engine-room  artificore  who 
completed  10  years'  service  as  Bach  will  be  qua 

room  i^ifioers,  provided  the^  have  maintaii 
"very  good"  character  dnnug  the  previoo 
months,  and  have  re-engaged  for  a  second  peii 
10  years.  Fifty  engine-room  artificers  wil 
advanced  at  once  to  chief  engine-room  artifi 
notwlth  standing  they  have  not  completed  10  y 
eervice,  on  condition  that  previons  to  advance 
they  enter  into  a  new  new  engagement  to  sen 
yeare.  6.  tTm/omi ;  Bine  cloth  tunic,  or  oloso-fi 
pea  jacket,  witb  uniform  buttons ;  bine  cloth  w 
coat ;  blue  or  white  trooaers  ;  can  as  at  pre 
Chief  enttne-room  artificers  to  v 
on  each  sleeve  ot  the  tonic, 
chief  petty  officers  to  be  pensic  .  . 
and  under  tbe  same  regulations  aa  other  chief  j 
officers !  and  if  they  are  required  or  allewed  to  : 
beyond  20  years  they  will  be  granted  the  usual 
tiona  allowed  to  other  chief  petty  officere  under 
lar  drcnmstanoes.  The^  will  not  be  nllowe 
receive  tbeir  pensions  while  serving.  8,  Mess. 
Engine-room  artifisara  and  chief  engine-room 
ficere  will  all  mess  together  in  a  separate  mess  [ 
which  will  be  provided  for  them,  and  a  stoker  w 
allowed  to  take  care  of  the  me«B  plaoe.  bammi 
Ic.  The  pay  ia  for  T  days  a  week,  and  candii 
must  enlist  for  10  years.  Application  sboold  be : 
to  the  officer  in  command  at  any  of  the  doeky 
Tberoit  no  chance  whatever  of  atuiniog  Che 
ot  engineer  {  hut  tbe  above  scheme  is  pretty  i 
taking  into  ocnsideratiou  free  lodgings,  aep 
mess,  and  other  adrantagsB.  Artificen  are  no 
request  in  the  navy.-C.  E.  K. 

[32336.1-Barlow  Eyepiece.  —  What  "I 
macanet  "  meant  is,  I  suppose,  the  Barlow  lee 
achromatic  concave  leni  jilaced  behind  the  eye 
of  a  teleacope  to  increase  its  power,  by  virtoall 
eressing  the  focal  length  of  the  objective  (lei 
mirrorl-  The  tens  conaista.  I  believe.  o(  a  dc 
convex  flint  lens  placed  between  two  double  con 
of  crown  glass.  The  power  ot  an  eyepiece  in 
junction  with  the  Barlow  is  meaanred  in  tbe 
nary  manner  with  adynamomeler.- F.  C.  DK!st 

[32312.]- BlActtlo  BeUs.— I  inclose  a  akeb 


7.  Pensions ;  1 


Theci 


s  complete  for  the  tt:lf  phot 
iring  of  copper  and  Y  a  c 


To  he 
o  relieve  sore 


tent  positioos  of  the  two  diviiioni  on  ihe  f^m 


'SS 


earn  kettle 

lisb  the   prominent 

h  pale  gold.-WK. 

[S2S32.]— Bubmarine  Foraata.— Trees  growing 
BO  close  together  as  yon  describe  would  Bhade  each 
other,  and  coald  not  all  get  the  snn  at  the  aame  hour, 
and  oonseqoently  not  tbe  same  power.  This 
dillennoe  wonld  he  felt  moet  on  the  aast  and  west 
lidei  ot  the  forest,  and  name  little  diataooa  in  an  the 
•aiith,aBdoB  tbenerthadn  of  forMtGf  tbatn** 
mn  eloM}  tht  ifawi  Moin*  thUMi  OB  tfa  Borlh 


D  and  Y,  a 

oantaot  between  copper, 
wUl  explain  itself  beat. 
■prioB  eontMUmaker,  D. 


s  broken  bel 
s  pnt  into  circn 
'   "      The  dia 
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ma  beip  him.    The 


HlhfrpaoplUr  eonriniEtioD.  A  aprins.  S,  ii  eon. 
■Ulri  thnivtb  &  biodinr  Hrair,  L,  with  tha  lini- 
«in,  tad  u  txmi  w  that  ihg  free  mid  pUji  betwaen 
iMMateet  pi*«ai,  T  mid  B,  lbs  fonaer  of  which  li 
— iH>a  with  tlu  Mmhoav,  the  Utta  with  ooe 
Hb«rt)iaX.«daoefa<eelL  TheoUMrpdeottxttteir 
M»Mi»  til  tn  tiia  Ntnra  win,  u  ebown  in  Pi>,  3, 


.   let  Ton  know  ihftt  be  it  there,  Mid  _ 

■oon  M  the  bell  etops  ringinn  moTe  the  awitch  tc 
■tad  1  to  connect  teUphaaea.  The  oth^  itktion 
mnat  move  hie  awitch  ea  aoon  u  be  fane  ran  reply  l:c 
Toaroill.  Yoo  can  no*  goon  witfa  joar  apekkiuL-. 
mai  u  *oon  et  fioiabed  moie  awitch  to  atad  3  it  bol  h 
flnda.  Oneoell  L^clitDchJ  will  not  liag  ta  Ter;  fu- : 
better  uu  two  mt  each  end— 0.  B.  C. 
I  [33315  l-Grmln  of  Violin  Wood.— "  Fiddler  ■ 
Mki,  "  Wfiy  ahonlii  the  snin  of  the  hard  back  W 
plicedat  right  englee  to  the  (tniaor  the  soft  bell;  i" 
The  vram  neTsr  is  ao  plaoed,  neier  wea,  anil 
probably  neTer  will  be.  The  frraio  mna  from  top 
to  bottom  ID  all  inatramenta  of  tfaa  Tiolin  tribe.  Thi' 
figure  of  the  wood  nma  the  other  waj.— Quini. 

[323U.]-Vlolln.-How  Oil  "  Fiddler  "  a«lc  int-b 
a  qoitition  P  It  ie  neiar  done.  He  matt  mjitali:^ 
the  flower  of  tha  wood  for  grain.  Bat  aa  hia  qaerj' 
amaenla  to  a  atatemrnt  which  mar  mislead  othet-.i 
IwilleipUin.  Tbe  breaeti  and  backs  of  Tiolina  atr 
made  with  the  vraia  to  mn  the  name  way.  From 
end  to  end  tb«  breait  ot  Swiai  pine,  cot  aa  marktd 


^im  tba  c 


uahoKoin 


Mliia,  prBMinr  againat  T.    Ttu  _._    .  ^_ 

ttM  in  euonit.  Bj  preaaiOK  tlie  aind  the  aprins  ie 
kM^t  into  eoatact  with  B,  and  tha  bell  at  f  artber 
atataaa  titwi.— Oi^tton. 

nma.]— SlAotrlo  B*Ub.-I  aend  a  roaih  aketch 
aUItlunkwiil  anit'-X.  X.»  O  O  la  a  pieoe  of 
tnM  ibaped  like  tba  thafta  ot  a  oart  (oul;  the  tele. 

taUceathe^aaeof  the  horae),  aeennd  to  the 
boaid  1)7  a  abort  [rnce  of  atael  iprioB.  The 
tdabdw,  b7  iU  WNffht,  brinp  H  int«  eoataet  with 
fiaaieby  breaJdoK  oommnDication  with  the  ape^- 
■^  tartrament,  and  bringipB  the  bell  into  readinea* 
•-  — !-J —  a  alrn*].  Direetly  the  td^one  ie 
iprioga  op,  ""^'"g  oontaot  at  H  A,  aa 


h^liaf  tba  l«la|ibODe  into  oooneotion  with  the  line 
aa.  JU  ebown  in  tha  aketch  the  bell  ii  ready  to 
Marina  Arsal  from  the  dialaut  atatioo.  but  bj 
Mte  down  the  aprinr,  D  (aimilar  to  the  kej  aaed 
■rtM]loiaatelegivh},roaeatotE  connection  at  I. 


saiS 


tawnll,aiinFw.a. 

.9>MB,}—ClMitrlaBBlla.— Hake  oonnectiona  like 

'■-'-^  -  "^oth    endi.      DeaoriptioD  of  aketch :  S. 

talephona  i   B.   bdl ;   C,  battery ;   B, 

'  or  saa  inpa  win  do  ;  L,  Una  wire.    Tbe 


'U  It  bath  end*  to 


with  line  wire,    When  _. . 

b*  in  eontact  with  the  centre 
.  -.  oall  attention  at  the  other 
■witeh  to  No.  3  atod,  which  will 


■  in  tb>^ 


in  Fig.  1  (croea  aeetion  of  tree),  at  A,  and  tbe  bafk 
of  aycaoiore  entai  maAed  B.  I  bareaeeD  and  nadf 
a  few  with  flat  backa,  cat  ai  marked  at  C.  Bat  ai 
they  aeldom  look  handsome,  and  the  propriety  of 
this  mode  baa  been  qneationed ,  It  U  ni>t  3 one  now 
by  the  makara.  The  oroes  patlprn,  or  flowr,  of  tiin 
wood  seen  00  backa  of  yioliaa,  ca.\]eii  chneklo  woixi 
by  the  cricket-bat  malcera,  is  lounri  ori-avionalij'  iu 
all  olose-ffrained  woods,  and  on  thi'i^nniij-  iii<I?of  II 
tree.  It  la  caoaed  by  the  aap  l  „ 
•eason,  and  remaining  loDier  on  tiint  ^\rlH.  Id 
the  tree  irrowi  more  on  the  suHuy  ^j.iiv  iiml  -liouiil 
be  taller  there.  Bat  tha  brantli.r.  ^r>,»-  miirc.  ^.ij.l 
larfter  also,  on  that  side.  Tti'ilr  tc"i^1il  »i.il  Uni 
drawing  of  the  soo  oomlnne  to  aend  tbe  trunk  OT«r 
that  way,  and  lo  compresa  the  largir  qnantity  uf 
wood  into  a  curl,  and  atrelob  the  aiDaliarqnantityorr 
tbe  other,  aa  shown  in  Fig.  1  j  hence  tSa  snparicr 
quality  of  wood  on  one  side  of  a  tree  grown  an  thn 
Bouth  aide  ot  a  foreat  or  doater  of  treea.— Boaii 

r333W.J-Barfaaa  Printing.— Aa  regards  tie 
difEcnltiee  of  tinooRraphy  in  presenting,  nnaer-bitinfr. 
Ac,  may  I  draw  Uia  attention  of  those  intereetad  i  a 
tnch  proooaaea  toaaewona,  wbiehiafreafrommaiy 
of  the  difficoltiea  mentioned  ?  The  original  writinit 
is  maiie  on  ordinary  paper  in  a  limple  ink ;  ordinaiv 
gall  ink  will  anawer  if  to  be  copied  aa  aooo  a' 
written.  A  film  of  getatine  is  prepared,  tapport«i1 
on  alateorothersnitable  material;  this  iamoisteneil 
nilL  nn  eiciltnir  flcud,  and  all  inrface  moistar' 
r^moTpd.  The  wriUDg  is  brought  in  contact  wilii 
the  gelatine  surraee,  passing  itthroagha  pair  of 
rollj^,  liio  paper  in  remoTed.  and  the  plate  ia  fonnd  in 
beiaipressefl  witk  the  writing.  It  ia  at  once  ready  to 
be  inked  with  a  saitable  ink,  which  will  only  adhere 
where  the  ink  hat  tondied.  The  reanlte  areyery 
perfect,  and  with  care  mnoh  mar«  perfect  oopiea  can 
be  pmclaced  from  atone  Or  line,  aa  the  gelatine  i« 
capablit  of  more  gradatioiia  than  either.  I  ahall 
be  glad  to  send  Ur.  HorUake  lamplei  and  further 
particiilacs.- A.  PDMPUMT. 

[323Sl.]-Dark  Tont.-Atter!0 ; 
in  iBBdacape  i>hotoi(raphy  I  can 
rocoiDioeDa  the  Archer's  camem.  In  the  space  oF 
II  X  II  >  ISin.  whole  plates  caa  be  well  worked.  I 
s)iall  be  ;lad  to  send  drawtaga  aid  description,  if  tde 
approTes.    The  plau  hnnan  advantage  ovri 


aa  a  tool,  but  fixed  so  as  to  preaent  a  long  surface  to 
the  blades ;  then  pat  on  fast  speed,  and  apply  wato', 
and  let  the  tool. hoi  and  stons  travel  from  end  to 
end  aatil  the  stone  toachea  all  over,  and  all  the  wa; 
along.  I  have  aeeu  them  trued  up  in  tbia  way  in  a 
rery  short  time.  The  way  to  set  them  in  the  lathe 
ia  to  the  bearinga,  and  not  the  knivea.— A.  BiiD. 

[33308.]  —  Ohromatlo  Pitch  Pipe.  —  Unlaai 
"T.  D,  J."  ia  particularly  anxiona  to  make  the 
above  I  ahonld  recommend  him  to  inreat  St.  in 
Eardle^'a  patent  chromatic  pitch. pipe,  which  for 
portability  and  osefnlnett  ia  wouderfallj  good  and 
cheap.  It  ia  made  ot  metal,  and  contains  a  whole 
chromatic  octave  in  the  epaoe  of  aiin.— F.  T.  D.  B. 

g338Cl  ]— CamentinglTarrto  Latha  Chnek.— 
ink  "  J.  L.  H.  8."  will  find  tha  following  a  good 
recipe  fer  hia  pnrpoaa :— Burgundy  pitch,  31b  ;  rosin, 
31b. ;  yellow  wax,  3oa.  Melt  all  thaM  together,  and 
then  add  plaater  of  Faria,  21b.  When  wanted  tor 
use.  chip  out  ai  much  as  will  cover  the  obaok  to 
l-iein.,  spread  it  over  the  anrfaoe  in  amall  pieoea, 
mixiug  it  with  an  eighth  of  ita  bulk  of  guttapercha, 
in  thin  alioea ;  than  hold  a  heated  iron  over  the 
chnck  till  the  mixtom  and  tbe  gnttaparoha  are 
liquid,  cool  the  iron  a  little,  and  etir  the  miitnre 
until  it  ii  bomogeneoaa  ;  then  chook  the  ivory.- H. 
CaAWFORD,  Liverpool. 

[32381.]— Qilt  ComsTB.— Theae  are,  I  nndsr. 
ttand,  a  mixture  of  whiting,  glue,  and  linaeed  <ul, 
and  can  be  caat  in  a  fieiible  or  gelatine  monld,  com- 
poaed  ot  glae  and  treacle,  or  glyoeriue.  but  aa  thsy 
can  be  bonght  at  a  pictore- frame  dealer'i  for  6d.  a  set, 
ready  gilt,  t  ehouid  think  it  is  hardly  worth  while  to 
bether  with  making  them.-W.  H.  Datiib. 

C33381.J— VoTtez  BliiKa.-The  beat  way  of  ahow- 
ing  theae  in  air  it  to  make  a  small  box  ot  cardboard, 
like  «inu"»i  diagram,  with  a  hole  about  Jin.  in 


A 


diameter  at  c.and  two  small  ones  at  nand  b.  Now, 
fit  two  lest-tnbes  with  cork  and  tuldng  the  latter, 
to  be  jneerted  in  the  holes,  a  and  6.    Put  a  email 

Toantity  ot  ammonia  and  hydrochloric  acid  in  aaidi. 
_.i.  i.„.  ._j  i_  .  .I..J.  ii —  'lie  box  will  be  filled 


escape  at  C.  being  larger  or  autaller,  aocording  to 
the  leroe  with  which  the  oppotite  end  Is  tapped.  To 
produce  tham  in  water,  take  a  glass  of  clean  liqnid, 
and  dip  the  end  of  a  cedar  pencil  in  milk,  to  aa  to 
leave  a  drop  adherin?  to  the  end.  By  bringing  thia 
into  contact  with  the  anrface  of  the  wntei,  the 
milk  will,  in  deacending,  form  a  beanlifnl  ring.  Tba 
above  ia  taken  from  Caatell'e  new  publication 
"  Scienoe  for  AIL"— Uivbituh. 


UHANSWEBED  QUERIES. 


a'  eiperienr c 


Trlinar 


n  the  folio 


1    of     B 


.iaied    ■ 


:  It  does  n 


nod  the  m: 
ffork  in  a  emmped  noiition.  Tl 
affected  by  the  wind  like  tenta.- 


A.U.S.  AHD  ^IH.  SOO.  AftTs! 

[33S59.]— Vranoh  Clock.— It  von  pnl  a  Tei; 
moch  weaker  mainspriag  yon  will  God  it  greatly 
diminiab  the  fault,  but  I  do  not  think  that  yon  will 
be  able  to  quite  core  it.— W.  Q.  H.  A. 

[3330D.]— Lawn  Mower.  -'  Yon  oannot  grind 
tham  any  better  way  than  yon  are  doiog.  I  repair 
and  grind  them  the  tame  way  with  emery  and  oil.  I 
hare  tried  atonet  in  a  alide-reat,  but  yon  won't  da 
them  Irae  that  way.  Yon  aiait  ran  the  knives  tLe 
other  way  abont.  1  crota  my  atrap  in  the  lathe.— 
CO. 

r333eO.J— Ziawn  Mowera.— Tbe  earieat  and  bea! 
way  to  grind  the  blades  ia  to  fix  a  piece  of  atoLc 
(broken  grindatone  inita  Gnt-rale)  in  the  reet,  eama 


jQoery,  *38. 

aneS.  ConchriloBiml,  *3§. 

31TT1.  Dyeinit  Leather,  4% 

S177S.  PanchiBglron,  «8. 

SITTH.  BtmiKth  of  annpowdar.  438. 

.11783.  To  Deodorise  Tarpgntiot^  438. 

31783.  "■-'-' '—  "" 


..-ilDtwrmtor,  438. 
flts  Oenerator,  438. 


.  flpoBdofTraini.  p.  S38. 

,  Cold  Waterproof  Cement,  S33. 

.  8ca1ptareandUodel1iog,S38. 

.  HinlnirQaaitionii,  £38. 

.  PeDdalom  Eiperimeulii,  S38. 

.  Steam-gimge  Ijooomotlve,  S39. 

.  Ooninintalor  lor  Extra  Uutrsnit.  59. 

.  Head  0«ar  tor  Pit,  S3a. 

.  Egg  TiBH  Boilan,  53B. 

.  HUiia-TBlve,  533. 

,  Looparlnr  eewLagHachiBe,S38. 

.  Seotoh  EsDnnaa,  &39. 

.  Ciieket  Balls,  S39. 

.  Alum  AnalTsL".  S3». 

.  Bolnble  Pmiiian  Blue,  S38. 

.  Uuihroom  Qro-riaK.  US. 

.  }iiplnriDDinProp»riniHydn)gea,5S9. 
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QUEEIES. 


■■  t32«S.]-B.  Bo.  Bxunlniit 


tloci  ulud  vi'rJ  NC'  Mt  the  euminaCian  in  prmotial 
chemaUjJ—a.  J.  13. 

[satM.]— TwtBt.-I"  tliero  mj  Iwirt  tali™  out  In  the 
dr»flolBro.iBsfrnniuorniulBp— Corros  Ciai.nn. 

ISStft?.]— L.    and    B.'W.   BoBta    EipTOSB.— Will 

loDgtk  at  baiter,  tahw.  and  liia  ot  fir»-haiP  Alto  n 
drKription  ol  lbs  brake,  whicli  lodlu  ratluroompliiatod. 
— Shokt  BnoiE, 

[32108.1— TliB  PhonoKraph.— l>oiibtl«i«  wmia  ot 
jour  TvidfiFi  haTB  had  an  opportnnilj  of  oxnuiDinj;  tb« 
photioerftphfl  wLich  bnve  been  nihibit^  mt  3if«tiiuB  uf 
ih*  eociolT  of  Tslpgrsph  Kn^inwn  and  of  tlie  Phnioil 


[32120.1— 8oi«nC  8  Bxamlnation,- 1.  Two  (nroo" 
t  aOind  Mllj.  rmpuIiTcl/  utupoD  a  point  or  putlcle  in 
icectioni  at  liffbt  ajuln  to  «oh  other,  find  tbe  nu^nitude 


lliniro  whnt  fom 


L3£(2].l— Bnit  or  No  Salt  In  Food.- 
io.  SSK.  p.  47«,  uti  thit  criiainalt  fed  enti 
orlde  of  Kdium)  died  of  iote-tlnnl  > 


lolionl  thut  ii 


Brtar  of  diaplinMrm. 


LOT  of  Hit  im  tho  «IFar<t  of  the 
of  talcinnehalera.  I  tboolcl  be 
iplj.    Alio  u  tben  aa;  proof 


[32*09.]-Yaollt  Boilar.- Would  "ilTt-ij,  Mel- 
bourne." Biye  onr  roLdrni  i  ptotoli  of  hi.  yBrbt  holler  f  I 
tor  one  ibonld  lilio  to  •<«  boo  Ihs  lire-hoi  ivnd  tubs  (if 
anj)  in  ■rrmBfftd.-rinnic.i.  BuiLin  Uaekh. 

[SSilO.V'HllBla.- 1    bnTO    noma    fonr-put     aoBS!' 

VhiC  pnrt  ibould  each  piny  f- Poor  Uuucuv. 

[mill.]— TBlaphone— Woul.i  "Oob"  (1*W)  gits 
p^leDlHTB  rCBpoctiiii7  bii  instrument,  itntln>r  bow  tbc 


l»opolr». 


or  tho  rei 

[3«li.]-Wlndmilli. _..  .,,- ,.  .. 

tbs  "MiDei'e  T<'ltboi.lt,"  nllow  mn  to  tuirgtrt  how 
cmtir  jonr  meohuiical  r^^advn  will  TAlno  hu  or  nnr 
ons  oIk's  uperiiMice  <it  to  tlui  nnmb<!r  of  hoiirn  in  uch  gl 
tbt  twel™ 


orked.  nnr 
■    inidhtl 


leP-AKTBVB 


)  of  the 


Ciinnii 


ornwler 


in  blund.te*n,aBdfiFaUrt<|ai[i]»lt.aod 


At  lb?  aDihul  duLdA  oo 


Ljr  be  1. 


than  (or  jnlajine.  snch  D>  in»jr 
[SUSfl,]- OiyhydroRen  Ijinlit,- 1  iliaU  be  alnd  (o 

at  iLeatinir  thi«  oKT[rvn  pa4  imul  In ,  tlw  oijb^dru^u  U>r]it, 
iiy  [KiMlni;  It  IbtCiniih  a  be.itcd  cuil  of  co]ipor  take,  in  tbe 
luiuiner  of  Mr.  M-'tcher'B  iniP-nioos  hol-iiir  ud  iraafalow- 
oipo.  ThHretinllT  It  (bnnid  inrr».e  thn  Heht.  but 
■betber  it  will  do  w>  prKtinllj  I  Inn  to  tbon  hiTini 
[he  nen-FAnr;  ajipamtua  and  tiuju  at  tbcir  diepopol.- Ut, 

tKKJl.l— Carbon  Block. -Wnuted  a  (mod  rwripe  for 
maUo^-  cnrhon  ).l»;k<.  fnilnhls  tor  jeicellen'  work,  malt- 


^nllerttd'^ijtberiieottb 
)ul[|  beat  Mvondi?    Wbt 


M.l-Hel  da  Voire, - 


rsaiis.j-BMnrn  Tiokota.- 
whiah  ntnin  liekeb^a  ™  avaUnh] 
Tt  inal?o^h^™th«  jKond'"balf' 
aonwin-.  it  tMiel.  wero  of  lonjr 
compaaj.'-Wii.  JoRH  tlnKi. 

[32*1*.!- HeliopolU.-In  a  dimiMioB   taMIr  upon    of  tho  Ju-imol  ot  the  F; 
tbo  liU  {J  tbi>  oily  I  hsio  been  at  a  loai  u  to  what  hai    "niple  form  of  ralranic 

■wrtrijhttoboail'   ■■     '•■  ~ —   „-«.!  H...^ —  , 

fRuralb  Btyled  lie 
Bnk,  at  prweut  in 
t£e  HaUopolin  from  .._. 

aalljwiui  brought,  the  *  .     ..._., _  .     ,.p__.._,.  , __p „ 

aannl  plaaa  which  are  ttroiod  Hdiopolie,  I  luppoie  tihrnllQn  of  platoi  an  dejcribed  in  Tynilall's  w 
trom  them  hininE  been  trmidei  of  the  tun  In  thoH  wund.  p.  139.  What  ig  the  moit  MiitaUemaleriil 
placH.    Biititi«hM^ly  li'-'-  ■•-         ■  ..>•... 

toTTQedso-    Of  the  Egyptian  lieliopc 
■hie  to  italber  any  infi.mit.linn  »  lo 
■■       sinploottheiun.  While  bre 


littA  and  made  ^ 


iiflddleaf- Fdo> 


[3UUi.7— Iiarjte  Talesoovei.— Vould 

..IronaEnlOAl  eraTeppODdeuta  kindly  rive  ui 
rent  a  d«crlption  o( ■" ■ 


LHD  of  tho  Uelboan 


rcfiactor  T—Txix- 


la  holler,  bMidea  wUch  ft 
Ittteteoi)  ua>to  iirt  tue  cuut  ralraP  How  ii  It  that 
tbe  fesd  overcomaa  tho  preeBnre  Id  the  boiler  t—Bitax 
Bkta. 

[3S43S.]— Annlarltjr  of  OonnaotlnK  Bod.— Om 
any  ot  "  oara"  piawe  ehDV  a  rule  for  finding  tha  aafm- 
inrilj  oftbeconneotingrDddurinfianypBrtottbaitrakar 
Kaniple ;  SnwOM  lenirtli  of  Doanaatlng  rod  vpuX 
onink  2ft.,  find  ansularit^T  ol  conneotlni  rod,  aappc 
lbs  pi'lon  to  ba  in  tbe  i»ntra  of  eyllnder  r  Alio  whan  taa 
nunk  ii  at  an  an«le  of  90'  to  find  pwilinn  ot  the  piitaiB 
hcnil  in  tbo  oylinder  I  Buppoee  tha  anjile  at  balt^traka 
it  78^  27',  tbe  piatou  baa  traTclled  ift.  10  Dud  tha  lioflh 
ol  conncoting  rod.  PleaM  work  oat  arithmeUoally,  aa 
I  am  only  jiut  becinBinii  to  Isam  al^bn  and  trlgoao- 
metrr,  ao  I  iboald  sot  olenrly  nndentand  tha  ahora  If 
mrked  oat  by  trioanometiy.  I  liaTa  got  tha  ahon 
eiauplai  from   Enr'a  work  on  the   itoaia  anftn^— 

EMIlDtaiB. 

[32*17.1  —  ClBt«m    Loakaio.— We    ban  a   alala 

(3*tem  wtaicb  leak.,  the  jainta  boin*  imperfaet,  WIS 
wrae  one  kindly  uy  bnw  tuoh  ou  ha  it/ipped  f  If  br 
oemcnt,  what  kind?    1t>  liie  k  4ft.  m  Kl  ■  2i,  a^  b 

tramiray  in  tlie  eoontry,  baildliur  toa  ilacpanin  i^nTd    ' 
InManil  of  oonorete,  anil  to  inre  on  both  lidei  ot  tbarall» 

the  nil*  to  ho  pa>e<l  with  inacailam.    Will  any  of  jo^ 

_._j.__  ^-j,, j[  jiij^  kaowof  any  bMmmj  baTtaf 

other  anbrtaiKa  tban  enncnta  tor  ■ 
and,  it »,  how  it  bax  aaiworcd  t  Al»  tha  ob)iigBai^ 
ij,  to  pavlngr  In  the  abon  maBoer  r— A.  B.  &. 


Mm  laid  vriui  any  other  ■ 
ird,  and,  if  »,  how  it  bw . 
t  any,  to  paving  In  the  ab 
[32(39.1- DefeotiTa  ] 


I  ba"t  way  to  bhkck  in 
I.32Ul.]-OaB  ItaslTis.' 


e  Febnmry  nnmher  |  aowmpliih 


d   ihB 

LOk^- 


>iiib  to  oonrert  Into  a  na 
'  iTiT  whether  thii  eaa^ 
dftetaneweyUndcrtttl* 


[32112.1- HaatiiiKGIne.- Whi 


mnuine  rlRht  t 


I  pntmyEbit^ 
_    _  ibcambly.  and  niK 

10  hoase  mort  nnplowitly.    How  oan  I  lemsdy  tMP 
CO. 

[.^2U3.]— Blaokleadine  Stovs.- How  oas  ttte 
Injiirioui  (to  eierythlni-  but  the  eCuTeJ  and  tranbliiiMM 
operation  ba  diapaneid  with  withoat  Mcrtadnc  an«>- 
-nceif-C.  O, 
[32141.1— FluiduandforTabea  of  Spirit  La*«l— 
-I  bcUero  that  the  Said  uFcd  tor  flilinir  them  ii  ipErttidf 
.pfTonrco 


Thaben,  Kamae,  and  I       .      , ,      - 

hare  been  qnKe  ai  important  ritj  in  it ., ..„..  ._ 

the  beat  of  my  belief  UBchronicled.  Ibaie  nremembrannj 
of  reading  tut  at  thu  place  at  one  of  tlie  irtteJT  of  tlie 
mined  temple  lAtlll  ituHlinE  a  naunoro  tree  whicli  trn. 
dition  atatee  liai  bean  etandinaf  2,000  yean,  and  under 

ud  oorrafpoBdents  of  the  Mkc^davic  pmbably  are  versed 
Is  hietory,  vmo  light  upon  thin  enl^ject  will  doubtlsB 

P  [S211S.]— Compreaaod  Air  Chamber  and 
Famp.— I  want  to  haie  maiTe  a  oompreei"']  air^hamher 
capabla  of  holdin^'throanibiBfeet.  wiltaenfllaieBtrtrangth 

H  it  ii  poaiible  lo  make  it.  Which  wnnhl  ho  the  bat  and 
itronnat  maletin]  lOinbinedwIthllEhtnenandtheihapar 
I  want  it  to  rritt  no  an  ordinary  Ubie,  witli  pamp  and 
hoee  ittachtd  for  eincriniDDte.  Will  lome  of  your  readers 
deicTibg  what  nort  of  pnmp  would  he  the  bent,  aleo  about 
tha  welsht  ot  the  ehaniber  when  fully  ohanicd  np  to  6< 
atmo^arear— J.  H.  S. 

[3SUS.]— Bteotrloal.- To  "SiDKa."- Itl  introdn»- 
ot  a  Uclnnch^  cell  and  a  b^Tl  fin^^t  a  J^^n't'eui^ 

[32117.1— ail di 05  Framaa.— ShouH  them  1ia  any 
lew  hints  on  gildioa  iron  frames  will  gcvatly  oblige— 

in  the   KoTal 

poHihla  to  baoinmined  logota  comtnlsnien  P  *  JVrhapj  it 
i>  aa  wrll  to  stata  that  I  am  agad  IH,  and  am  a  pupil 
teacher  in  the  fifth  year.-O. 
[32*19.1— Taleph  DOS  .—I  >bonld  be  ghid  if  any  one 

™  ""'"Tlje°K^im'wironi"Trt_'' 

honae,  and  jj  connectada 

lly  catch  1  ■       ' 


iptahl*,— T.  F,  At 


[32429  n— Bicycle.- 

nlfcedthlrtr&dDI  a'daj 

'     V  thii  diiUnoe.  and 

moat  anitable  uaehi 

laaneunamllymoJr 


.    Perhap)  tbe  lonlit 


jonthi  inKeolORiail  and  botani- 


'h  work.  The  Uigbland 
for  a  {food  dpal  of  bard 
ig  BOTcrnl  "kini,  ot  dilfe. 


work.    1  ihatl  ttrl  iimtcfal  (nr  I 
onthexuhJ'-ct.-EK^caiunc  I 

[,T2W0.]— Dob  Bklns.— Hai 
be  made  Jnto  loathnr,  and  dyed  and  drcMod  the  nnual 
yellow  colour  euitabia  for  (flovnf  Also  what  Bpaoiea  ot 
dog  ekini  are  bert  (or  glo.eet-C.  COOFKB. 

[S2W1.1— Legal  tiuory:— *  person,  by  will,  left  the 

her  life,  and  after  hei  death  llie  ntala  to  ho  dirided 
equally  amongit 


haa  to  be  divided.  B  nhtaina  a  ehare  of  tha  property  on 
behaU  ot  the  child  which  larri'ed  it>  father,  Vot  died 
many  jeara  before  the  diviiion  of  property.    le  tblaflhnre 

ot  the  estate  of  C  tho  ncond  bubaiuTp'— Riu'iuaT 

[32132.]- Battoni  Hada  f^m  Bona,  ftc.- In  a 
former  qnny  I  aikcd  what  material  nmbrrtla  and  paraeol 

Bortef  malarial  in  apptaiBBoa  1*  made  Into  bnttove,  and 
w  I  buiey  tliay  caanet  ba  lamed  tram  bone  or  Irary  tor 
tha  prioa  tb«a»K>ld  at,  I  hm  they  miHt  be  made  et  a 
material  euuy  aod  ^lokly  laoulded.  BdBg  In  want  of  a 
matarlal  al  •Dmathlnf  of  tha  laae  kind,  can  any  nb. 
agribar  ambt  ma  f  TbaoolonrlialaeaoadaiylBportaBoe. 


uld  kindly  intncm  me  ?    Wnnid  they  InoroHtii 
■      ■  •  wbBt  I  nin  nia  to  dja  tk 


[32H5.1 -Induction  Coil.— To  ■' 
iuE  ot  neanitmatlngmyooil(Diadeaiw( 
on  Fergnwm'a  prineiplB,  I  ihonld  1 
would  kiudly  ny  if  paper  leaked  In  r 
(.which  I  Died  lor  ininlatlnul  «n  be  ni 
(Tuttapnrnhn  tiiane  yon  adriea;  and,  i 


lingto"DT=--> 
obliged  If  rm* 
ntion  ot  ibA^fea 


wound  with  lib.  No.  38  wire.— F.  C.  F. 
r.lillfl.l— Boaty  Maohinory,— Oan  any  1  ^^ 


r,  the  oSoa 
Fonid  like  t 


[33W7.]— Blaotrloal  Indicator.— Will  noma  of 
[ndicator  in  tbo  llivor  Comml»ioneri'  offloes  to  >bo«a 

I  w^mUi  T^ir  nn  finf  nf  thpfe  now  pDenmatic  Munaw^^ 
illy  pnlenlod.    They  oon**^ 
parte,  a  pecnliar.sbaped  boi  opaa  ^^^ 

;h  ot  Teryonall  tuba  (any  length),  ^g 

ilaM  siphon  mercorlal  preainre  gania.  The  box '•^ 
be  lecurod  to  a  post  and  cloaa  down  to  lo*  watfr  *^i 
und  the  .mail  pipe  which  it  oonneoled  to  the  top  ^~ 
box  tfl  led  avnr  abore  high  water,  and  theiv  eannetr^^ 

tha  proMora  gauges  in  Ihli  -    -   -'■ ^ 

hung  up  in  a  hnone  cloee  at _  —  

Sipe,  and  tiiii  compraiBian  wonld  pmu  the  meronry  ^^  ^ 
1  tha  gnnge,  whic^  hai  a  acale,  and  ihowa  exaeO^  1 
many  feet  ot  water  there  ii  aboro  tbe  lahBierte^^  .  ^ 
Nowilloonld  only  getamila  ot  tbe  •mall  pipal^Ta 
tbo  ofleta.  and  tha  gaoge  bong  up  th««,  it."p*-^S« 
EVfaathr,  bat  laying  Uil>  mile  of  pipe  la  ant  at  th*  ^Sr 
Um,  lUdlB  plaoa  et  It  I  want  to  nq  an  alaalrtoal       ""    ■ 
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to  kapt  In  ■  hoiu*  of  nod  lii*  Mid  With  gooil 
wlA  to  ksDir  K  m&  ud  (implB  uathod  ol 


nillnC  Tenth. -»fUl  .nj  o(  "oai 
tofin  D«  Hine  iiHtnuliona  on  l»t)i.flllli»  p 
r  tnne  back  taath  ioat  begiimLiiv  to  deeH^n 
od  I  h4i»«  il  I  au  Ui«o  U  Dnos  I  ibaU 


id  thsmilt 

relophone. 

lit  sa  fvdi,  for  tba  pnnxae  of  havlur 

•ndent  tell  mo  wt 

-  a(  ulsphoon  Siut>i>d  ;  ud,  If 

A|Mr?hfr40Tend    wItb 

'«U  to  hhTO  a  lenatii  of  cotninan  irapiwF 
to  K  b^l  it  «tlisr  sad,  to  oill  Uteit 

ba  utaaoicd.    Would  tbo  obnp  trUphai 
Sl  auh,  ba  or  uj  UM  to  DM  F-Tawn. 
n«0(Tio    Bsll.-I  ham  u  dntrio  b«n 
ui  A  B  O  iutniiwnt  wUoh  X  wiih  to  loi- 
k   L^lAocbA  bAUerr  mad  pub,  to  una  of  h 
'  "      "      "   '  bglD(  Bitda  too 

r«T«nl&g.    Hoiv 


jonr  puiih  batnsD  Aair.  1  *Dd  2S.  ■ 

p«tait  OTHj  TW-    Pnt  TonneU  In  "imn —„„  .„ 

UwlDOil  rtgiitntioD  ooBunUtMoIvbiobatsriMrtr  joa 
belongto.)— HoBuaOonw.  tPIim  Mnd.)— nbioDoai 
STAva.  (It  kail  bj  immtdiiUelr  puslnlu  the  lotios 
«i  «.. !,—_» .  .1..  ,„eu  bu  notblBg  lodu  with  tha  caua 


.  find  thU  kftar 
tr  to  nquin  ol 
Bd  P— W.S. 


d.  faoldloirlOO  mlloBi  at 

e   oil  whjla  it  il  boilinfr. .....  _. 

at  kind  of  pomp  for  tba  &boTH  f — U.  Btf. 
'BklOK  Butts  oat  of  Watob  WlikslB 


.ken  or  the  fiDitfar  F- 


Indor.-WbBt 


e  proper  und  pip*  to  oH  froin  iteuu  boLLi 

«ft.  of  n  una  ^It.  of  lin.  pipe, 
thaj  sre  all  apen,  I  «ui  get  no  pr« 

mwe.-a.  S. 

'iin&r  FhotOBTKtilu.— To  "  A.  1 
.    Oonld  TOB  IBT  wbi 


3w>logioal.— I  ibun  bs  obli^  If  ion 
Ml  me  boir.  ind  darini  wbu  period,  t) 
lliiti  foaod  in  the  SilarUn  oaniflntDrnit. 


BnnoFuTtDrfi  1  and  mre  tbere  ^rood  mu 
^  &iutr^i&.  wheTT  the  prtrdqce  of  muia 
il;  dirpcAed  of  F  la  dobI  ohemp  then  J 
in  tlie  iiliLnd.— B.  J,  Jobbbob. 
Aohrom«tio  ObjeottTsa,— whut 
qulitt  b«[w«n  Eniliih  liio.,  (in.  H 
w.  irvd  Bngiifh  IJio.  with  Pranch 
tULt!>)iii..|ro.  and  liB.r    Thitli.wc 

"i«l  iU;,re,  and  u  I  CBnnot  gnt  it  a.o' 


l^*iD^  fnar  drawB  openiiuE  to  mbont  ISiD,  in 
*  ot>jei-l-}rlL4d  ia  compofled  of  two  lenapfl,  a 
liidapiauo-concaTd^  ttisr  ■'^  plaood  both 
Il  in  not  «iD>mied  :  their  total  It  About 

WidonWa^nTe'i,  dHUmt'liboni  Uln.'^m 
!>■.  Tha  ona  nevMt  tha  obiDDt-glui  it 
wu,  url  one  Dnnat  ejeplcn  aboat  Jia. 

•BUuajepiece.  wbicbiideBiTicnt.    ban  ao/ 


1.  Writ*  OB  ana  aide  of  th*  pApv  rolj,  Bnd  pnt  dnir. 
tin  loT  Uloetntion  on  atpuata  pieoia  ol  papar.    t.  Put  ,  i 
t.llM  to  aaario,  (sd  whan  aniwwtiw  qnariM  put  Uw  ' 
V ■'-,  ikatttlaBofUnqnariaitowSiohtbo  i  .-.__ 

qnariaa  or  rBpllBt.'°*!'o™i^Jl.lMi^r^^rt2r?;  !  ^'S^JiJJ^'.^^f^^J' 
!  npligi  in  oof iBMrtad.  S.  Bo qnaBUBa Bikfnslor ednoi.-  wHbukabauaiUiiiiphtiuH^iDniih 
I [_•.«-  i_j u —    ., ^   tiroQgh  the     pUnrtir,    faBu«ri^    uUiiniUul  a 


r,  FLiTcaiK.— a.  and.— W.  H.  D*Tla.~0. 
L.  Ml.:hleli.-M»]or  LTmbwtj.— J.  Elliott.- 
— W.  B.  Metford.— Ohamploo  Broa.— B.W.  Ar 
— W.  Hunt.— W.  B.  Oibanie.— J.  L.- 
Colline.— F.  G,    B.— Wil!«deB.— W.    . . 
Hmrb  ClomentB. — A,    P.  U,— SpvtmTi.— i 
bello.— W.  K.  Brown.— BU.frM.—W.  Bnr 
^Nsnio,- StTDBibali.— Ohalt.— New    Z*«iKna.~ii,   s., 
A  BegiDDer.- Omen.- W.  1,  B.—Joha. -Cotton  Mill.— 

— Toio  ConBort  bat. -J.  O.— B«b].  anookB.-B.'  B.  C— 
Pejcho.— W.  L.  Pendered.— J.  E?Miiiiont,-F.a.A.8.— 
J.  F.  Diokaon.- Nioba,— Bupa  Tadam.— R.  H.— 
F.  O.  B.— J.  C— M.  t.  J.— F.  B.  Wailfl.— F.  J.  Jaok- 
Bon.— Inqulrar. — HAmmer. — No.  3. — Bbort  Stroke.-^ 
W.  T,.le.  — Malt  and  Hopa.-Wm.  GnM.— iSqao 
Aolmo.-O.  P.— Aniiona  Enqulrv.— An  Old  UambeF.- 
Battenhaw.— ;.  WilHni.—FUlai  Agrioolia.- T.  K.— 
YonniI*nd.— O.O.G,- Momenlnm.— a.  D.— WaIUmj. 
—O.  P.  Turner.- J.    Brow-     ■•-""'      '     w-:.i.. 


Coopar.— J.  H- 
1.  II.-E.- 
B».-lJon*l. 
.— 0.  Leiec. 


tding  Niu. 


A.  Wright. 

sbAok 
(It  i( 
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ni  mt  from  Anitralia 

•Sdms  ikid  Iniih  tlm 
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phonogmph  on  p.  375.  Ho.  662.)— ¥.  W.  Oxbkicbiei.  ,  ^^_^^^_^.^_^._^__-.^^^^_^^^^ 
fSuch  an  inTitation  would  in  all  ptobability  be  uaolwu. ' 

byi£Si,s.,s.?i.-Jr.rs.;i5;,  Paris  exhibition. 

"...a."™;:  o' fi',.  .WiSi'^i- ,S-^: I  SPECIAL  NOTICE. 

SSS.  TIKES' ,„'!"?.,£S'Si.S"w7'to?:   TO   MANOT.tOTCRKKS,  Jialentais. 

ibitraot  would  be  aooaptAhle.i-ConFr  FOBOO.  'a-.»  :'         ""^       •*""■ 
ir  bay  other  reipeotAbb  makw,  will  beflt  Advil 
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ARTICLES. 


SCBSWIUHIA.— m. 

Pft  prerioaa  p^per  apon  Borew-chuing 
oontriTwiceH,  I  had  occaaion  to  mention 
Alt  of  the  Heaars.  Cooke  and  Sons,  of 
Tork,  wlioae  tugh-clua  work  is  too  well 
known  to  need  HpeciaJ  mention.  I  have  now 
neaTed  their  kind  pernussion  to  describe 


graduations.  Fig.  2  ia  a  plan  view  of  the 
krera  and  their  attachments.  The  main 
lever,  a,  on  the  end  of  which  the  cord  ia 
attached,  ia  pivotted,  aa  aeen,  upon  a  screw 
attached  to  the  case,  bat  the  short  lerer  is 
piTotted  to  the  ander-side  of  the  aliding 
cover,  Thua,  if  the  long  lever  ia  moved  aide- 
ways  by  the  cord,  the  cover  will  slidw  in  the 
aame  direction.  The  rate  of  traverse  dependa 
on  the  distance  of  e,  the  end  of  the  short 
lever  from  the  pivot,  a.  The  anglea  made 
with  each  other  by  the  levera  are  wholly  dis- 
regarded aa  not  affecting  the  praeffcat  nae 
of  the  apparatna,  and  none  ^nows  better 
than  the  inventora — who  are  makers  of 
astronomical  instmmenta  —  the  precise 
nature  and  amount  of  theoretical  error  in- 
troduced 'hj  the  plan  here  adopted.  Find- 
ing that,  (or  the  reqnired  purpose  of  the 
apparatua,  this  is  oi  no  importance,  the 
arrangement  has  not  been  complicated  by 


invented  by  them  more 
',  and  itti  ingeniona  arrangement  will  be 
«  aaoe  ^(parent  The  perspective  drawing 
rftberaataad  tbadetuls  are  copied  from 
feaoagi  kindly  sent  me  by  the  inventor  a 
W  jmn  ago.  I  believe  I  had,  at  the  same 
far,  Mat  me  a  few  more  particulars,  of 
4U,  kowaver,  I  only  seem  to  have  some 

S  brief  notes  in  my  scrap-book.    They 
Iwwever,  afford  enfScient  explanation 
|r  omr  preMnt  pnrpooe.    Referring  first  to 
M  po^eetiTe  drawing,  A  is  the  sliding 
*nr  «C  tbo  boUow  baae.    The  latter  being 
iuaiBuJi  at  D  ■•  to  allow  of  its  being 
^(d  to  the  lathe-bed  \j  a  T-headed 
b    Iiiddeit  are  the  working  levera,  by 
iA  the  fa^  u  slid  to  and  fro.    Upon  the 
i^A,.i*obunpeda«mall  hand-reat,  made 
1h*aiBll  manner.    The  long  lever  ia,  aa 
t W 161%  aiBj—ted  with  a  vernier  at  the 
ili  t>  Mfll  ttrther  rednee  tiu  aeveral  main 


additions  by  which  thia  error  might,  no 
doubt,  have  been  corrected.  It  is,  there- 
fore, more  than  probable  that,  if  I  had  my- 
self adhered  to  my  original  idea,  instead  of 
going  in  "  for  correction  of  error,"  the  appa- 
ratna would  have  proved  quite  aa  efficient 
in  a  practical  point  of  view.  Still,  I  am  in- 
clined to  adopt  the  rack,  sjid  endeavour  thna 
to  introdnce  the  corrective  at  the  aacriftce 
of  simplicity.  The  cross  lever  ia  attached 
to  the  main  one  by  a  slide  or  link  at  e,  ant" 
the  two  are  wedged  by  the  long  cott«r,  e,  a 
the  regaired  division.  In  regard  to  thi 
latter,  MesBra.  Cooke  aay,  "A  sliding  index 
traveraea  a  divided  portion  of  the  lerer,  and 
when  it  ia  deaired  to  uae  the  apparatna,  the 
required  number  of  threada  per  inch, 
divided  into  40,  will  give  the  corresponding 
number  opposite  to  which  the  sliding  index 
shonld  be  fixed.  Thus,  if  10  threads  pei 
inch  are  reqnired  [40  -t- 10  =  4),  the  indei 


should  therefore  be  fixed  opposite  the 
figure  4,  and  the  corresponding  acrew-tool 
held  on  the  rest.  The  drawing  showa  the 
rest  of  the  arrangement  so  clearly  that  no 
further  dcacription  need  be  given,  except  in 
calling  attention  to  the  elevation  of^  the 
pullejs  in  Fig.  3.  Comparing  the  latter 
with  the  plan,  it  will  he  aeen  that  the  cord 
to  the  mandrel  passes  to  the  largest  ^art  of 
the  puUej,  while  the  cord  to  the  weight  ia 
attached  to  the  lower  part.  The  corda  are 
simply  looped  over  a  pin  at  the  end  of  the  ■ 
lever,  aa  seen  in  both  drawings.  The  pulley 
sized  that  the  end  of  tne  lever  traverses 
half  an  inch  for  every  revolution  of  the 
mandrel. 

Of  the  apparatna  thua  described,  Uessra. 
Cooke  apeak  thua :— "  It  was  invented  by 
Hr.  Cooke  in  1838,  and  has  been  used  daily 
in  OUT  works  since  that  time.  By  the  use 
of  it  an  inexperienced  band  is  enabled  to 
cut  screws — tne  machine  giving  him  a  tme 
lead — after  which  he  may  finieh  them  in 
the  usual  way,  the  only  attention  nec^essary 
being  the  steady  holding  of  the  screw-to^ 
on  the  small  rest,  and  giving  the  neceasarj 
reciprocating  motion  to  the  lathe.  In  use 
' '  machine  is  clamped  to  the  lathe-bed  in 
same  way  aa  the  ordinary  hand-rest, 
as  parallel  to  it  aa  the  eye  is  capable  of 
jing.  Before  looping  the  cords  on  to 
the  small  pin,  there  should  be  several  turns 
of  the  firat  cord  made  around  the  mandrel 
o  ineure  its  working  without  alip,  and  to 
lecnre  the  reqnired  traverse,  for  the  leaat 
lip  would  he  fatal  to  its  correct  action. 
The  weight  must  also  be  heavy  enough  to 
keep  thecord  tight,  so  that  the  coils  on  the 
mandrel  shall  be  undone  instantly  aa  the 
treadle  riaea.  With  theae  precautions  there 
ia  ever}[  reaaon  to  suppose  that  the  appa- 
ratus will  always  prove  as  efficient  in  other 
hands  as  in  the  maker's,  when  once  the 
knack  has  been  acquired  of  causing  the  fly- 
wheel and  crank  to  swing  only  half  a  turn 
and  back  again,  and  also  of  gripping  the 
tool  and  rest  firmly  together.  But  the 
necessity  of  acquiring  thia  knack  ia  not 
confined  to  such  apparatus  as  the  above, 
for  without  it  nothing  can  be  done  with  the 
travertvng  manArel  unless  the  alide-rest  ia 
used,  and  even  then  the  treadle  action  has 
to  be  learned  by  practice.  Of  course,  one 
object  of  Messrs.  Cooke's  machine  ia  to  do 
away  with  the  traversing  mandrel  for  mere 
Ecrew-chasing  purposes,  and  to  aubstitnte 
a  plan  applicable  to  lathea  in  which  the 
mandrel  runs  in  a  collar  and  back  centre, 
and  my  own  opinion  is  that  they  have 
achieved  this  in  a  perfectly  practical  and 
satisfactory  manner,  so  much  so  that  my 
only  regret  ia  that  I  cannot  afford  to  pnr- 
chaae  the  apparatus — the  price  I  see  ia  £#, 
and  not  £5  aa  stated. 

With  regard  to  the  arrangement  of 
rack  and  toothed  segment,  sketched  in  a 
recent  number,  the  only  alteration  that 
some  might  find  easier  to  make  would 
be  to  substitute  a  round  bar  of  iron  for 
the  squared  slide,  under  which  the  rack 
is  fixed.  Thia,  as  it  would  of  oonrse 
be  turned  in  the  lathe,  may  possibly  be 
easier  to  get  up  than  the  square  bar,  which, 
simple  as  it  ia  on  paper,  requires  very  good  ' 
filing  to  make  it  work  smoothly,  yet  wi^ont 
shake  aa  it  ought  to  do.  The  bar  weitld 
require  to  have  a  flat  filed  below  on  which 
to  attach  tlie  rack,  and  by  this  it  could  he 
kept  from  rotating  on  its  axis.  At  the 
same  time,  it  ie  not  aa  good  a  plan  as  to 
have  a  nicely  ^nared  bar.  I  am  not  sure, 
but  I  believe  I  am  right  in  thinking  that 
square  or  triauKular,  or  other  shaped  bars 
of  steel,  can  behad  accurately  rolled,  which 
would  require  very  little  touching  up  on 
either  aide.  Juat  a  rub,  perhaps,  on  a  flat 
hit  of  oilstone.  We  countiy  folk  are  at  a 
aad  disadvantage  in  not  being  able  to  go 
out  and  hunt  up  auch  articles,  and.  indeed. 
city  folk  certainly  ought  to  do  all  thioga  of 
this  kind  far  better  owing,  to  the  facility  >.t 
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obtaininpr,  at  on  hour's  notice,  not  only  tools 
of  all  kinds,  but  also  ynrious  odds  and  ends 
80  valuable  in  a  workshop,  hut  absolutely 
beyond  the  reach  of  those  who  live  at  a  dis- 
tance from  London,  or  any  large  manufac- 
turinpf  town.  It  is  true  that  one  can  send 
for  such  things,  but  every  workman  knows 
the  vast  advantage  of  being  able  to  go 
personally  to  the  toolshop,  and  there  to 
pick  out  for  himself  exactly  the  article 
suited  to  his  requirements.  Well,  I  am  not 
envious.  Give  me  country  air,  and  let  me  see 
spring  dawning  on  every  shrub  and  tree, 
and  I  will  put  up  with  a  few  of  these  incon- 
veniences of  the  workshop.  In  London  it 
will  soon  be  all  up  with  J.  L. 


REVIEWS. 

A  Siar  Atlas  for    Students  ayid   Observers, 
By  11.  A.  Proctor.  London :  Longmans. 

'T^HIS  star  atlas,  which  shows  fi, 000  stars      ___  ___ 

-^     and   1.500  double  stars,   nebulffi,   &c.,   eould   compel  their  surveyors  to  study  it 


is  now  so  close  upon  us  that  this,  the  third, 
edition  of  the  only  popular  accor.nt  of  the 
transits  of  Venus  and  the  prominent  part 
they  play  in  the  science  of  astronomy,  will 
be  welcomed  by  an  ever- widening  circle  of 
readers,  and  the  facts  recorded  will  probably 
have  no  little  influence  in  determining  the 
details  of  the  British  Expedition  of  1882. 

Tlifi  Construction  of  Uonds  and  Streets.  By 
H.  Law  and  D.  Kin  near  Clark. 
London :  Crosby  Lockwood. 

This  book  is  almost  a  new  work  by  Mr. 
Kinnear  Clark,  for  the  fact  is  that  he  has 
revised  and  corrected  the  "art  of  con- 
strnctinj?  common  roads."  originally  written 
by  Mr.  Law,  and  has  supplemented  it  with 
a  treatise  on  the  **  recent  practice,"  in- 
cluding pavements  of  stone,  wood,  and 
aspbalte.  As  a  digest  of  all  the  available 
facts  in  connection  with  road- making  Local 
Boards  would  do  well  to  have  a  copy  of  this 
work  in  their  board-rooms,   and    if    they 


is  so  well  known  to  our  readers  and  the 
astronomical  world  generally  that  we  need 
scarcely  do  more  than  announce  the  pub- 
lication of  a  fourth  edition — an  event 
BuflRciently  remarkable  to  form  the  l)est 
testimonial  to  the  value  ot  Mr.  Proctor's 
labours.  Three  editions  have  been  sold  in 
about  the  time  that  it  was  expected  the 
first  would  be  distributed,  and  such  evidence 
of  tlie  growing  popularity  of  star  observa- 
tion induced  Mr.  Proctor  to  issue  a  new 
and  cheaper  edition.  The  date  for  which 
the  atlas  is  constructed  is  188<),  so  that  it 
is  more  nearly  correct  as  to  the  places  of 
the  stars  than  when  first  issued,  and  it  will 
continue  to  be  so  until  18VHX  It  will,  more- 
over, not  bo  so  far  from  exactness  (on 
account  of  precession)  as  the  S.  D.  U.  K. 
maps  and  Harding*s  Atlas  are  now,  until 
lt>27.  In  the  present  edition  the  gnomonic 
maps,  which  in  former  editions  were  em- 
ployed as  index-plates,  have  been  replaced 
by  a  single  sheet,  showing  the  arrange- 
ment of  the  northern  and  south«^rn  maps 
at  one  view.  They  can  be  obtained  in  a 
separate  form  of  the  puMishers,  but  as  only 
a  com^Miratively  few  of  those  to  whom  this 
atlas  is  most  useful  would  have  occasion 
to  use  the  gnomonic  maps,  their  omission 
seemed  to  be  a  suitable  means  i>f  reducing 
the  cost  of  the  present  edition.  Numerous 
corrections,  many  of  them  supplied  by  the 
remarkable  double  and  triple  star  dis- 
coverii.»s  of  Mr.  Buruham.  hav<»  be<m  made 
in  the  maps,  the  alterations  having  been 
made  in  the  original  drawings  by  the  map- 
pist.  and  fresh  photo-lit iK^urniphs  taken. 
To  those  who  are  about  to  become  the 
owners  of  telescopes  we  would  say  that  Mr. 
Webb's  "Celestial  Objects"  and  Mr. 
Proctor's  "  Star  Atlas  '*  are  the  necessary 
complements  to  the  instrument. 

Transits  of  Vcntts.    By  R.   A.  Proctor. 
London :  Longmans. 

This  is  the  third  edition  of  a  work  of  so 
purely  tet'hnical  a  character  that  many 
were  surprised  to  learn  that  l.-^OO  copies 
were  sold  within  six  months.  The  subjoi-t. 
however,  though  not  a  pnpulai"  one,  had 
attracted  considerable  attention  oxving  to 
the  prominence  given  in  the  daily  papers 
to  the  ar-counts  of  the  preparations  f^^r 
observing  the  transit  of  Venus  by  various 
Governments,  and  also  in  conscv^uence  rf  a 
controversv  between  some  of  the  leading 


we     might    see    much    better    roads     in 
suburban  localities  than  we  find  at  present. 
As  a  rule,  suburban  roads  are.  to  use  a  little  j 
excusable  hyperbole,  either  deserts  of  dust  t 
or  oceans  of  mud — that  is,  when   they  are 
not  covered  with  those  nubbly  stones  or 
fragments  of  granite  laid  loosely  on  the 
surface,  to    be  ground  to   powder  by  the 
wheels  of  passing  vehicles.     Few  parishes 
will   go  to  the  expense  of  even  hiring  a 
steam-roller  to  consolidate  and  surface  the 
roads,  although  it  would  be  true  economy; 
and  it  is  doubtful  whether  the  Society  for 
the  Prevention  of  Cruelty  to  animals  would 
undertake  to  prosecute  a  Local  Board  or  two 
with  the    view    of     trying    the    question 
whether  horses  are   not  cruelly  treated  by 
being  compelled  to  draw  loads  over  high- 
ways sui*faeed  with  a  layer  of  loose  stones. 
London   itself   offers    an    admirable    ti-ial 
ground  for  the  different  kinds  of  pavement, 
and  the  Gorj-^oration  desei'ves  the  thanks  of 
th6  municipalities  for  the  manner  in  which 
they  have  endeavoured  to  obtain  the  useful  '■ 
information   published  in  the   reports   of  1 
their  eni;ineer.     The  most  interesting  por-  t 
tions  of  the  book,  to  the  general  reader,  are  | 
those  which  describe  the  modern  methods  ; 
of  paving  streets  in   towns,    in   order    to  j 
Fceure  a  suitable  surface  for  the  passage ! 
of  heavy  traffic  with  durability  and  clean- 1 
liness.     Asphalte,  granite,  and   wood  are  j 
th(»  three  materials  now  used  throughout  j 
London,  if  we  except  those  few  instances , 
where,  as  on  the  Enihankment,  the  autho.  : 
rities  prefer  to  try  Macadam.      Of    these 
there  peem«  to  be  little  doubt  that  wood  is 
steadily  gaiuincr  ground,  tliouijh,  probal)ly, 
where  the  abolition  of  n^^i^5e  is  not  the  Hrsst 
consideration.  granit»»  cubes  will  si  ill  hold  | 
their  own.  It  is  known,  from  data  obtained  ; 
by  observation,  that  a  horse  travels  many  ! 
more  miles   without  falling  on  a    wooden  • 
road  than  on  either  granite  or  asphalte;  I 
but  besides  that  advantage  there  are  others  . 
which  tend  to  bring  wood  into  favour.      It 
is  not  so  cleanly  as  asphalte,  but  it  is.  pro- 
bably, ehea^vn*.  and  can  bo    more  readily 
repaired,  while  it  alTordx^  the  best  fo«»thold 
f«>r   horses  and   is  less  n-.»isy.      Woo-l    is. 
however,  liable  io  !ib**orb  iu«»isture,  and  m;iy 
become     so     impregnatiMl     with     noxious 
matters   as  to  be   positively  offensive  and 
damrerous  to  health  at  certain  simsous;  but 


tion  given  will  be  found  of  considerable 
value  by  surveyors  and  others  engaged  in 
road- making. 

Mineralogy.    By  J.  H.    Collins,   P.G.S. 
London :  W.  Collins,  Sons,  and  Co. 

In  this,  the  first  volume  of  Mineralogy  in 
Collins's  Advanced  Series,  the  author  treats 
of  the  general  principles  of  mineralogy, 
leaving  the  detailed  descriptions  of  the 
minerals  to  a  separate  work  now  in  the 
press.  Mr.  ColHns's  "First  Book  of 
Mineralogy  "  is  well  known  to  the  students 
in  the  elementary  stages  and  to  working 
miners,  and  in  writing  the  present  work  he 
has  kept  in  view  their  special  regairoments. 
He  has  used  plain  language,  and  in  dealing 
with  Crystallography  has  remembered  that 
the  majority  of  his  readers  would  labour 
under  the  disadvantage  of  a  defective 
mathematical  training — consequently,  the 
definitions  and  descriptions  are  not  always 
so  precise  and  perspicuous  as,  with  greater 
knowledge  on  the  part  of  the  reader,  they 
might  have  been  made.  Mr.  Collins 
recommends  teachers  to  make  constant 
reference  to  models,  and  especially  to  actual 
specimens  of  the  minerals  referred  to  ;  and 
although,  of  course,  there  cannot  be  any- 
thing very  novel  in  his  treatment  of  the 
subject,  he  has  produced  a  condensed 
treatise  (with  nearly  600  illustrations), 
which  will  be  appreciated  by  working 
miners,  students,  and  others  who  are  unable 
to  obtain  the  larger  and  more  pretentious 
works  on  mineralogy. 

MiifCfiUaneous  Papers  Connected  with  Phy- 
sical Science.  By  H.  Lloyd,  D.D.,  D.C.L. 
London :  Longmans. 

The  learned  Provost  of  Trinity  Colle^, 
Dublin,  has  followed  the  example  set  him 
by  other  contributors  to  the  Tmnsactions 
of  scientific  societies,  and  has  reprinted  in 
a  volume  some  of  his  most  interesting  and 
valuable  i)aper8.  They  are  mainly  upon 
subjects  connected  with  the  science  of  light 
and  magnetism,  but  two  of  them  are  upon 
the  climatology  of  Ireland.  Several  of  the 
papers  are  reports  made  to  the  British 
Association — one,  an  elaborate  account  of 
the  progress  and  present  state  of  physical 
optics,  having  been  made  so  long  ago  as 
1834.  Many  of  the  papers  on  optical  sub- 
jects are  treated  m  the  mathematical 
manner,  and  are  consequently  less  popular 
than  they  might  otherwise  be ;  but  they  are 
valuable  contributions  to  science,  and  the 
fact  that  they  are  now  gathered  into  one 
volume  will  be  appreciated  by  many. 

De^ifnicfire  Distillation,  by  E.  J.  Mills, 
D.Sc.,  F.R.S.  ^Van  Voorst\  is  a  "  manual- 
ette''  of  the  paraffin,  coal-tar,  rosin,  oil, 
petroleum,  and  kindred  industries,  which 
will  b'j  found  useful  by  both  students  and 
manufacturers.  The  former  will  appreciate 
the  value  of  the  bibliography  which  Dr. 
Mills  appends,  and  the  latter  should  find, 
in  the  explanation  of  the  principles  under- 
lying the  processes  with  which  they  are 
familiar,  knowledge  that  may  be  of  im- 
portance in  assisting  them  to  make  new 
de]'arturos.  and  to  open  out  fresh  fields  of 
industry. — The  Picture  Amateur^ s  Hand* 
booh  and  Diitionarif  of  Painters,  by  P. 
Darvl.  B.  A. ;  Crosby  Lockwood),  is  intended 
as  a  guide  to  the  amateur  in  ascertaining 
the  authorship,  quality,  and  value  of  a 
picture.  The  various  methods  of  paintinft 
are  brit  tly  described,  and  the  pi*acticu 
details  o£  the  various  processes  from  the 
eouKueiueineut  of  a  picture  to  its  restora* 
and  1  he  results  actually  secured,  are  now  eour^e  a-^j'hjltv*  stands  Ijrst.  Tiius.  for  four  lioii  are  e\plaiiiod.  accompanied  by 
esen»el  in   the   author's   clear  and   in-    loads   of   um«l  nvn.url  tVotu    :i    nia*ada!M    disrripiii  n^^    of    the    different    "  Boh*)ols, 


woo  I  pavemcTits  have  in  reeent  years  mm-h 
imprt^ved,  and  there  is  hi  ill  probaMlity  of 
men  in  the  astronomical  world.  The  object  j  further  impriw*  m*  u(.  It  ap]vars,  tvK>.  that 
to  be  ob;ain«.»d  by  observations  of  the  there  is  a  saviu'^  nf  l.ib  Mir  in  elrau-.niL: 
paspaire  of  Venus  over  the  face  of  the  sun,    wood  ;is  e-.mipan-il  v  Iih  ::raai:''.  thoa-Th  i-f 


l>re 

terei=;ti:].r  style,  and  though  the  subjcit  can 
never  ha \e  :m  absorbing  interest  to  thi^si' 
of  the  »mU»1.o  who  read  fcifntifie  books, 
even  wm-u  they  iwe  acquainted  with  the 
import  a  It  nature  of  the  ob?crvationj» 
described,  the  approaching  transit  of  1882 


roiid.  \\  is  fo'iud  that  one  load  is  v.  ui\»ved 
tViMU  a  irrauii*  surface,  au  I  one  ihir'.  .'f  a 
load  froiu  a  wood  paxeniv'ut.  The  laM.  s  of 
cost  of  coustrueiiou  )«ud  uiaiuii'uuiee  sup- 
plied by  Mr,  Clark  arc  useful  for  ^.rnr poses 
of  comparisoEit  while  the  technical  inf«>rma*  - 


'1' 
a* id  a    •lit.iior.arv    of    painters,    with   the 

eop\i&>tsar.d  imitators  oi  the  masters.    Mr. 

Daryl  makes  a  slip  w!i»  ;i  ho  attempts  to 

compare  the  piljjmentary  colours  with  the 

coloui's  of  the  spei'ti'um.  for  he  tells  us  that 

"blue  Is    the  oo vaplomontary  of   oraugew 
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becaiue  orange  ia  composod  of  jellow  and 

nd.and  with  blue  would  mate  white  light." 

••  Blacs,"  Bays  Mr.  Daijl, "  are  either  feixo- 

Cjanidea  ot  poitutium,  as  Fruaaiaa  blue,  or 

vegetable    dyea,    as    indigo.      Neurl;    all 

greena  are   exiraeit  of  copper,'' — Morality. 

Vj  James  Flatt    (Simpkin,   MarEball,   and 

do.^,  is   a  tbonghUnl    little    book,   which 

cannot  bat  do  good  to  all  who  read  it.     Mr. 

Flatt  is  a  well-read  man.— 7ViuIe«  TImnnism 

and  ilt   Btavit»,  hy  Sir  Edmund  Beckett, 

Bart,  FCroebj  Lookwood),  is  a.  reprint  of 

Kr  Edmund's  letters  to   the   Timet,  with 

some    additions.     We    believe    that    the 

msjori^  of  working  men  heartily  like  Sir 

Edmund's  denunciations,  powerless  a,a  they 

are  to   effect  any  change  in  their  belief  in 

muonlam.     They   ore   too  one-sided.      Sir 

Bdaund,  for  instance,  asks  the  unions  to 

'inatify   their  prohibition  of   piece-work 

mereTer  thej  can,"   apparently   unaware 

thai  the  uniuna  do  not  prohibit  piece-work 

per  ae,  but  object  to  having  piece-work  and 

time-work  mixed  up  in  sneh  a  manner  tliat 

the  work  which  ^elds  least  mone^  ih  dune 

by  the  piece,  while  that  which  jiclda  the 

most  is  done  on  time.     The  nnioiis  eay. 

•Let  the  work  be  done  on  one  system  all 

Kwmd,"'  and  where  it  is  almost  imposaiblc 

to  do  it  by  the  piece,  they  inaiiit,  as  far  an 

tbey  can,  on  time-work.     Con  Sir  Edmund 

point  to  a  trade  without  a  union  to  which 

m  artisan  in  a  good  position  would  carif  to 

■pprentico  his  son  ?  Trades  withoat  unions 

kre  the  dregs  of  the  labour  market  ns  tlieir 

ibTee. — Prineiplen  of  Elementary  Mvckanii-/i, 

br  De  "Volson  Wood  (Triibner)  in  a  tait- 

lioak  bj  the  professor  of  mathcmatii'H  iind 

mMbonicR  in  the  Stevens  Institute  of  Tech- 

Kilogy,  which,  eo  for  as  we  can  see,  is  un 

impruTemcnt     upon   half   n   dozen    others 

vtich  have  become  reco^'nised  class-books. 

— i  Lttlure  fn  the  Wiudn,  Ocean  Curivnla, 

mi  Tidet,    by  W.  L.  Jordan  tHjuxlwieke 

ud  Bocrae),  is  a  second  edition  of  one  of 

of  Kr.  Jordan's  "  ChitllcnKe  "  lectures.  The 

uthor  appears  to  think  thitt  seieiitifiu  men 

Tin  discasa   a   difficult   subject   in   public 

iutead  of    in  camera.     His  hypothesis  is 

jrobahly  as  sound  as  others  beariiiir  on  the 

tides  and  ocean  currents,  and  tlixse  who 

nil)  to  know  what  it  is  will  find  it  in  these 

kctarea ;    but  a  scientific  society   is   the 

jwper  place  for  its  discuHsion.    We  do  not 

ndersland  that   the    Royal    Society    has 

irfiwed  to  receive  Mr.  Joidiin's  papers. — 

BdT.   Telephone,  edited  by    Kate     Field 

IBndbury,    Agnew,   and   Go.)  reads   mure 

ib  an  advertisement  than  a  description  of 

Be  telephone.    At  least,   we  can  find  no 

t^ilsnation   of   the  principle   of  the   etee- 

tntal  transmission  of  sound,  but  simply  ii 

hief  history  of  Prof,  Bell's  experiments 

ad  a  hotch-potch  of   "  extracts  from  the 

)»M»,°  of  no  value  whatever. — Tlie  Future 

•fSnrifairy  Kcten«,  by  B.  W.  Riehnrdson, 

Ul.  (Uacmillan),  is  a  reprint  of  an  address 

Uivcred  before  the  Sanitary   Institute. 

fte  Wodwiek  Syitem  of  Rifled  Ordaitnev,  by 

h  Inrentor  (C.  F.  Hodgson  and  Son),  ia  an 

OMnmt  of  the  treatment  received  by  Mr. 

T.  F.  Fadwick  at  the  hands  of  the  autho- 

litita.    The  War  Office  offered  Mr.  Pad- 

^  £100  for   hia   invention    of   what  is 

am  Ute  "  Woolwich  "  system  of  rifled 

ihat  is,  studded  Iproject  ilea — on  th( 

, that  he  was  the  first  to  introduce  i1 

kthenotica  of  the  department — Bvilderf' 
•i  CSnrirariora'  Price-book,  by  F.  T.  W, 
Bier  (Crosby  Lockwoodi,  is  the  well- 
hmnaiuiiial  the  publication  of  which  if 
We4  for  by  those  ta  whom  it  is  useful.— 
.hriM  on  jfodern  Horology,  by  Claudius 
mtiet,  tianolated  by  J.  Tripplin  and  Ed. 
V,  ILA.  (J.  Trifiplis),  is  the  first  part 
■  a  Engliah  edition  of  the  valuable 
yrf  wnnier,  c«.ntaimng  the  oritiinal 
<VB(A  platea  and  woodcnts.  It  is 
**  Mmaari  work  on  wutohnuiking. 
■*rii  donbtlwa  find  a  large  circle  of 
***■  raumgit  the  repreaentativcs  of  the 


tradein  this  country, — The  Student's  Alifd>i-a. 
by  the  Ri^ht  Rev,  J.  W.  Colunso,  D-D., 
edited  by  Rev.  J.  Hunter,  M.A,  (Long- 
mans), is  practically  a  new  bunk,  com- 
ptising  Fart  I.  and  portions  of  Fart  II.  of 
1  lie  well-known  Algebra  of  the  Bishop  of 
Nital,  with  additions  by  the  e<litur,  the 
wliole  revised  nnd  approved  by  Dr.  Colenso. 
It  is  well  adapted  for  the  nse  of  pupils  in 
si'hools  and  colleges,  apecimena  of  uni- 
vi^ty  examination  piipers  havin)^  been 
furnished  W  the  editor. — Elonmlanj 
IS.itajiy,  by  W.  Bland  (Bemrose),  ia  the 
E^esond  part  of  u  useful  little  manual  on  the 
Rcience,  the  first  pail  of  whioh  we  noticed 
fiiroui'ahly  sometime  buck. — Induitrial Art 
\  Hardwicke  and  Bo^e)  ia  the  first  volume 
of  n  monthly  review  of  technical  and 
scientific  edncatiun.  The  illustrations  of 
avl  work  will  lie  nscful,  but  the  descriptions 
of  some  of  the  articloa  deaeribcd  partake 
to?  mnch  of  the  nature  of  advertisements 
to  be  received  with  confidence  by  the  public. 
8uch  sentences    as   the  following 


it  perfect, 
evei-y    detail. 


technical    and 


workman  ship  of  the  - 
ncd  beautifully  finished    \ 
Tbc  prices  are  moderate," 
place   in    a    review    of 
ticientific  education." 

We  have 
QMirryiiii).  bv  D. 
wixid);   the  Umii  _  , 

(Htttdwieke  and  Bogue) ;  Ilialonj  of 
PlanlK.  by  John  Smith,  A.L.S.  (Hard- 
wieko  and  Bogue);  The  SfiniUlie  Bu«iV 
nf  Mii/ie,  by  Dr.  Slone,  on.'  of  MeBura. 
Kiivello's  music  primers  ;  Ileiuiinfiiiliiv 
BnHn-aift  f.ir  AV>u  Countrlrt,  by  R.  C. 
Rtpior  (C.  and  P.  N.  Sponl;  Stiulii»  tii 
riiu'ieol  HcU-iee.  by  W.  J.  Millar  iHarl- 
l„TOHi;h  and  Co.;  and  The  Lake  IhrelUag^ 
nf  Sieitzi-1-lau.l  niid  Other  rurln  of  Ei-rojif. 
r,j  Dr  F.  Keller  (Longmans). 


THE    ORGAH:    A    COMPREHENSIVE 
TREATISE  ON  ITS  UANUFACTURE, 
PBOCURAL,  AND  LODQUENT* 
liT  John  Watson  Wjirjian, 

Attaeialt  cftli'  Collryi  k/  Orj^ni^f.  J^ndm. 

PART    I. -GENERAL    TREATMENT    IK 

MANUFACTURE, 
f.  ■fJT'ITQ  regard  to  Form  of  Fteder  there  are, 
'  '    broadly  speaking,  three — the  hinjjed,  or 
nineiforui ;  the  eucino  {a  mere  vnriety  of  the 
iiiaged) :  and  the  whole  drop,  which  ia  simply  nn 
inverted  Hoiizontnl  Buceivcr,  generally  of  one 
fi  lid.  Either  variety  mny  Lo  of  either  Double  or 
Single  action.   Tbc  Hinged  is  the  most  general 
nnd  useful  form  (us  the  Blowing  action  is 
'simplified),  it  must  he  conaidcFcd  tbo  non 
l^pe.  The  Cuckoo  should  only  be  UBtd  in  HI 
O^fnns  which  have  no    Foot-blowing  acti 
^rd  it  will  bo  manifest  that  these  are  rai'e, « 
pnjatively  ;  its  advantages  are  thnt  the  side 
pieceii,  or  linings  (which  should  with  Cuckoo 
nlways  be  attached  to  middle-board)  will  !  ~ 
crease  rigidity  of  Bellows  without  adding 

v^nical  apace  required,  and  that  Blowing-acti 

in  limited  to  simple  Lever  and  single  rigid 
R.id.  The  Feeder.board  must  alao  bo  ren- 
dered rigid,  but  this  can  be  done  by  girder-shaped 
Itrscepiece  or  pieces  firmly  affixed  edgewise 
liuaeath  Feeder,  Of  course,  when  Bellows  nr 
Inrge,  this  ceases  to  be  practicable  without 
n  der  Brace  or  Spine  than  is  deairable.  The 
'.'ickofi,  however,  is  strictly  to  be  guarded 
ii^Tiinstwhen  Foot-blower  ia  used  (stelfi.B.),  foe 
iKit  only  can  one  Feeder  not  be  used  without 
other,  but  there  is  no  way  of  blowing  by  foot  a( 
<i'I,  without  either  loading  odo  Feedi>r  (nod 
IVis,  even  if  permiBsible,  would  render  any  but 
ti.e  very  smallest  Dellows  too  heavy  for  foot  to 
I  -drive  at  all),  or  having  two  Pedals,  and  wltI- 
iug  them  reciprocally ;  this  latt'^i  ia  generally 
impracticable,  and  Hlwayi  '  '     ' 
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thrown  up  with  aomo  velocity ;  the  risk  ia,  of 
conrao,  not  ao  great  with  machiuerj  that  never 
Bxceedd  a  certain  rapidity,  but  it  ia  always  best 
to  have  two  Feeders  if  of  whole-drop,  for  while 
'  igle  one  of  the  aize  of  Hcceiver  will 
;ry  undesirable,  two  will  do  very  well. 
Bemember,  however,  that  all  whole-drop 
feeders  cause  more  work  in  Blowing-action. 
Tlie  foregoing  relates  to  Single-action  Feeders, 
With  regard  to  Double-action  the  Cuckoo 
should  never  be  made  so ;  the  Whole-drop 
Peeder  is  never  recommended  to  be  made 
double-action  when  of  the  full  aize  of  the 
Receiver,  for  the  amount  thrown  is  so  great  in 
juch  cases  as  to  peril  steadiness,  and  making 
two  Feeders  of  it  here  doea  not,  an  already 
Jeen  {6,  d.),  mend  matters ;  if  the  designer  in> 
tends  to  use  only  part  of  the  apace  under  the 
Receiver,  and  economise  the  remainder,  well 
ind  good. 

ll.  The  be^t  method  to  follow  whan  space  i  < 
rery  limited  will  be  to  have  double-action  hinged 
Feeder,  the  under  one  to  drive  with  up-atroke ; 
[hia  ia  always  a  good  arrangement  with  scanty 
winding,  for  not  only  will  Blowing. action  not  be 
?h>borated,  it  will  be  eiiaplijied,  as  but  one  Lug 

wanted  and  no  increase  of  height  involved; 

te,  however,  tbo  pre.ience  of  a  Fool-blower 
renders  it  impTacticabte.  And  it  must  be 
Linderatood  that  double-action  Feeders,  except 

directly  to  be  stated,  are  not  advisable  an  a 
rule,  tor  the  simple  reason  (which  must  always 
be  botno  in  mind)  that  they  save  tpaet  and  lime, 
but  not  power. 

i.  This  exception  relstra  to  Feeders  thatare 
diftiuct  from  Keceivera.  Here  we  may  freely  .use 
[louUe-oction  Feeders  with  parallel  ribs  Game 
shape  as  whole-drop,  only  that  in  thia  case  it  ia 
generally  more  convenient  to  place  them  up- 
ighl — thuaarisea  the  "Vertical  Feeder";  it 
nu.it,  hovevcr,  be  remembered  that  the  same 
fundamental  rule  holds  good — -the  Feeder  mual 
lie  aoialler  thnn  the  lioceiver  it  supplier. 
Double-action  Feeders  are  more  fully  described 
further  on. 

j,  It  may  be  here  observed  that  the  Feeder 
ribs  have  oceaHloually  been  made  to  fold  out- 
wards. An  exauipli:sw».l  furnished  intheOrgan 
by  Willis  in  Exhibition  of  Isn^,  afterwards  at 
Muawell-hill  first  paKoe;  alao  a  small  instru- 
ment made  by  Mr.  W.  Pugh,  ol  Canterbury, 
from  drawings  of  present  writer.  The  objects 
Iheavoidaaceuf  rompi'essioiv  of  the  Fowling 
and  chance  of  bloiEiag  outwardt  of  ribs 
when  narrow  in  proportion  to  amount  of  drop. 
Nothing  is  gained  in  economy  of  material 
unless  Kiba  allowed  to  project  beyond  Board 
edge. 

k.  With  reapect  to  Size,  the  ratio  of  area 
total  to  area  of  Rvceiver  has  already  been 
1  (3,  3.).  It  only  remains  to  say  that  where 
there  are  more  than  one  Feeder  they  should  be 
alike  in  size  if  ntacAinc  blotner  used,  or  handle 
■ailiU  (unless  ouea  mere  occasional  handle. 
Teacher's  blower"),  or  it  bo  doilbU-baTtdled 
— that  is,  ablonistat  both  ends  at  on<:e.  In  all 
other  cases  ana  shoulJ  be  litrger  in  area  than 
otbor  (the  drop  always  the  same  in  all),  and 
the  larger  be  driven  with  the  downatroke  of 
the  Uandle.  or  with  the  right  foot  of  the  Pedal 
action ;  if  both  actions  present  this  consi- 
deration of  posit  of  the  larger  Feeder  must  be 
thought  of  in  deciding  nliich  aide  to  posit 
Uandle.  Where  there  are  three  Feeders  blown 
without  a  tie  vol  ving-oh  aft,  two  will  be  alike 
and  the  third  rather  larger— the  latter  driven 
by  the  np-stroke,  the  two  smnller  by  ttaedown ; 
but,  as  already  snid  (P,  d.),  three  Feeders 
with  a  Beam-blower  should  always  bo,  if  pos- 
sible, avoided.  Wher.over  the  Interior  form  of 
Wasto-volvo  is  used  tl.e  vent  must,  of  course, 
be  equalised  i  thereforo.  with  such  Waste- valve 
(which,  however,  is  not  a  desirable  form,  see 
6,  c),  three  Feeders  are  forbidden  altogetheor. 
unless  driven  by  revolving  shaft,  and  whether 
two  or  three  Feeders  be  used  they  ought,  with 
this  W.-wte-vftlve,  to  be  all  or  both  of  one  size. 

1.  The  posit  of  hinge — tlir  t  is,  afc  what  pArt 
of  Organ  and  Bellows  the  hinj^e-aid '  of  latter 
should  be  placed — demand-  a  little  luore  con- 
sideration; the  posit  of  Blowing  Uandle  or 
other  actuator  is  fully  gone  into  in  Blowing- 
action  (18,  i.),  and  this  to  a  certain  extent 
obviously  involves  the  posit  of  Lug,  and 
therefore  of  Feeder-hinge  i  hut  it  does  not 
inevUably  do  ao,  and  Litter  will  now  be  con- 
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sidered  with  reepect  to  itself;  of  coarse  its 
agreement  with  best  posit  for  Handle  is  studied 
as  far  as  possible. 

m.  There  can  be  little  question  that  the  best 
aide  for  the  hinge  in  a  small  Organ  will  be  that 
nearest  tiie  kejs ;  this  is  supposing  two  Feeders, 
and  thej  smaJl  enoufirh  to  be  driven  by  simple 
Socket-pedal  {see  Blowing  action.  16,  u.),  in 
each;  if  there  be  Swell  Shutters  opening  to 
outer  space  the  room  under  them  is  economised, 
and  whether  they  be  at  back  or  at  side  (as 
when  Keys  also  at  side)  this  will  be  convenient. 
It  is  true  the  arrangement  will  not  provide  a 
Teacher's  Blower,  but  Case  will  here  be  narrow 
enough  for  this  to  be  afiBzed  on  as  an  extra  to 
outside  of  Case  side ;  or,  if  preferred,  it  can  be 
a  regular  Lever,  with  reversible  socket  handle, 
this,  generally,  only  when  intended  to  act 
through  wall  or  partition  at  back  of  Organ. 

n.  When  Bellows  too  large  to  allow  of  Socket 
Blowing-pedals  (in  such  case  there  ought 
always  to  be  two  Feeders  present),  the  best 
arrangement  will  unquestionably  be  to  have 
hinges  at  side.  Bellows  at  same  time  being 
kept»  if  possible,  so  that  Handle  comes  conve- 
nient for  Teacher — that  is,  not  too  far  to  the 
side.  The  reversal  will»  of  course,  bring  Handle 
at  back ;  if  room  can  be  allowed  behind  Organ 
this  is  all  that  is  required;  or,  to  pass 
through  back  waU  or  partition,  is  good  in  cham- 
ber arrangement;  if  room  cannot  be  allowed  at 
back  of  Organ,  a  Back-blower  can  be  very 
•easily  provided  to  act  on  the  existing  Beam. 
The  Foot-blower  will  be  Pedal  and  T-sphidle 
acting  on  the  Feeder  nearest  performer. 

0«  The  two  foregoing  will  be,  as  a  rule,  the 
best  arrangements,  but  they  cannot  obviously 
always  be  carried  out.  First,  a  small  Organ 
may  have  but  one  Feeder :  in  such  case  it  is 
best  to  hinge  it  at  side,  having  Foot-blower  as 
last  said ;  Blowing-handle  will  ship  on  a  square 
protruding  through  and  from  side  of  Case,  and 
so  Huidle  be  adjustable  to  project  either  to- 
wards front  (thus  giving  Teacher's  Blower),  or 
towards  back  of  room  (or  even  through  back 
wall  or  partition),  for  regular  bio  wist;  if  no 
room  thu8«  ship  on  upright,  blowist  is  still 
back  out  of  the  way.  Second,  if  no  Foot- 
blower  required,  and  there  be  no  room  at  back 
of  Organ,  and  it  also  be  not  practicable  to 
carry  Handle  through  back  wall  or  partition, 
hinges  may  be  at  side  nearest  Player,  then 
Blower-handle  at  back  part  of  side  of  Case. 
T^ird,  the  economy  of  room  must  not  be  for- 
gotten— that  is,  that  the  placing  of  Lug  at 
narrower  side  of  Feeder  will  involve  less  loss  of 
room.  Fourth,  the  keeping  of  Lugs  a  certain 
distance  apart  must  be  borne  in  mind  {see  s. 
nevi  for  this.) 

p.  Hinge  placed  at  back  has  not  been  men- 
tioned, and  simply  because  the  author  most 
strongly  deprecates  this  position  if  it  can  be 
avoided.  If  the  Bellows  be  small  the  use  of 
Socket  Blowing- pedal  becomes  prevented,  and, 
in  fact,  the  application  of  any  Foct-pedal  ren- 
dered difficult ;  while  the  Blowing-beam, 
:although  at  front,  will  generally  be  wrong  for 
Teacher's  Blower  (and  also  in  way  of  Touch, 
action),  while  Bio  wist  proper  cannot  be  got  out 
of  the  way  without  a  second  lever.  Of  course 
there  will  be  cases  where  blowing-handle  can 
only  be  at  front,  as  when  Organ  fits  into  Recess 
almost  as  deep  as  itself ;  but  in  such  event  it 
will  be  better  to  have  hinges  at  side  and  Blower 
projecting  from  front,  for  Blowist  will  be  little 
more  inconvenience  than  if  just  round  the 
comer,  and  the  advantages  of  Teachers'  blower 
and  non-interference  with  front  action  become 
secured. 

In  some  cases,  where  a  confined  Organ  is 
'placed  in  an  apse,  it  will  be  best  to  hinge 
Feeders  at  back,  and  have  a  plain  Blowing- 
beam  projecting  from  Side  very  near  to  Front; 
by  this  means  the  Handle  will  be  at  some 
shallower  point  of  the  apse,  and  can  be  as  long 
ms  desired  without  *'  grubbing  "  against  wall. 

q,  No  special  directions  necessary  for  Cuckoo 
Feeder. 

r.  With  respect  to  the  particular  side  chosen 
for  hinge  when  at  side,  go  if  circumstances  will 
permit  of  it  by  convenience  of  Foot-blower; 
this,  of  course,  will  generally  bring  hinge  to 
right  of  player,  so  T-spindle  to  left  of  kim^and 
pedal  thus  under  his  right  foot. 


8.  There  now  remains  the  consideration  of 
the  drop  of  the  Feeder,  and  the  relation  of  this 
to  the  distance  apart  of  the  Lugs.  It  will  be 
obvious  that  a  certain  such  distance  must  be 
maintained,  otherwise  the  deflection  of  Tug-top 
becomes  too  great ;  a  safe  rule  will  be  the  same 
as  for  Draw<4kction  {see  that  Department) — viz., 
one-third  as  minimum ;  thus,  supposing  the  drop 
of  the  Feeder  6in.,  the  two  Lngs  may  be  as 
little  as  18in.  apart,  but  no  closer ;  this  point 
must  be  kept  in  view  in  the  entire  designing  of 
the  Bellows.  With  regard  to  actual  amount  of 
drop,  it  is  difficult  to  give  any  precise  direc- 
tions; care  must  be  taken  that  it  be  not  too  great 
in  proportion  to  width  of  Feeder  across  Lug, 
for  then  space  is  lost.  Of  course  a  narrow  rib 
and  slight  drop  are  more  economical  (if  not  too 
limited)  than  more  drop,  for  the  fold  reduces 
the  capacity  of  the  Feeder ;  and  although  the 
drop  is  greater,  more  power  is  required,  or,  as 
an  alternative,  more  motion  at  Blowing-handle. 
It  may  be,  I  think,  laid  down  that,  for  a  Bellows 
containing  40  square  feet.  Gin.  will  be  a  very 
good  drop ;  and  that  4in.  on  one  hand  and  9in. 
on  other  may  be  set  as  boundaries. 

{To  he  eontintted,) 


CANOES  AND  CANOEINa.-II. 

Bt  a  Msmbbb  or  thb  Botal  Canob  Club. 
{Continued  from  page  4.) 

CEDAB  is  a  nice-looking  wood,  but  is  apt  to 
split  when  exposed  to  the  sun,  and  also 
any  bumping  on  rocks  will  be  certain  to  split 
the  planks.  For  decks  nothing  equals  a  piece 
of  well-seasoned  cedar.    Bed  pine  is  a  hard 


practically  useless  in  a  sea,  owing  to  their 
want  of  sheer,  the  top  of  the  stem  and 
stem  -  posts  being  lower  than  the  deck- 
line  amidships,  which  makes  running  dan- 
gerous when  the  water  is  at  all  lampy. 
They  are  apt  to  bury  their  bows  under  water 
and  lose  way,  when  a  following  sea  is  liable  to 
swamp  them.  To  remedy  l^is,  Mr.  Baden 
Powell  designed  the  Nautilus  canoe,  which  was 
built  on  entirely  different  lines  to  the  Bob  Boj. 
The  Bingleader  was  longer  than  the  former* 
and  had  less  beam,  but  she  cannot  be  considered 
an  improvement  on  a  Bob  Boy.  Either  of 
these  canoes  will  sail  well  with  the  wind  any- 
where abaft  the  beam.  For  full  description  of 
the  Bob  Boy,  with  illustrations,  I  must  refer 
my  readers  to  Mr.  MacGregor's  excellent  work. 
"Bob  Boy  on  the  Baltic."  I  cannot  advise 
any  one  to  have  anything  to  do  with  either  of 
the  last-mentioned  canoes.  I  will  now  ptoeeed 
to  describe  in  full  the  modified  Nautilus  oanoe^ 
which  I  consider  to  be  the  best  yet  constracted. 
The  original  Nautilus  was  14ft.  long  and  2^tt. 
beam,  height  of  stem  21in.,  stem  18in.  The 
following  particulars  and  ^mensions  wiU«  if 
followed,  form  the  best  type  of  canoe  for  all* 
round  cruising  and  general  travelling  puxpjses : 
Extreme  length,  14|ft. ;  beam,  28in.  to  8(Mn.; 
height  of  stem,  21in. ;  stem,  18in.  or  19in.  If 
the  canoe  is  intended  for  much  open  water 
cruising  the  beam  should  not  be  less  than  80in.» 
or  even  32in.,  the  greatest  beam  being  about 
12in.  abaft,  the  mid  length  depth  of  k^l  liin.* 
but  if  a  centre-board  is  used  the  keel  may  be 
reduced  to  iin.  Two  watertight  bulkheads 
should  be  built  in— one  at  the  iMick  of  the  seat 
upon  which  the  back  rest  hangs,  the  other  tfl. 
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heavy  wood,  not  often  used  in  canoe-building, 
but  ships'  boats  are  often  built  of  it.  Yellow 
pine  is  often  used  for  the  planks  of  canoes.  All 
spars  should  be  made  of  this  material,  being 
light  and  straight-grained.  A  mast  made  of 
pine  will  break  on  coming  in  contact  with  any. 
thing  without  tearing  up  the  deck  or  breaking 
beams.  Mahogany  is  a  good  wood  for  canoes, 
large  numbers  of  ships'  boats  being  now  con- 
structed of  it.  Spanishchestnut  is  a  goodwood 
for  the  timbers,  and  it  is  very  tough  and  strong. 
Birch  is  a  very  g^ood  wood  for  the  beams, 
carlines,  timbers,  &c.  For  all-round  cruising 
nothing  equals  English  oak  for  the  planking. 
The  three  floor  streaks  on  each  side  should  be 
strong,  the  fourth  lighter,  and  the  top  streak 
of  mahogany  or  cedar,  and  the  deck  of  cedar, 
well  supported  by  pine  carlines  let  into  the  top 
of  the  beams  ;  t^is  gives  great  strength  to  the 
deck,  and  adds  very  little  to  the  weight. 

Before  proceeding  to  describe  the  best  type 
of  canoe  for  cruising,  it  will  be  as  well  to  give 
a  few  particulars  of  the  Bob  Boy  and  Bing* 
leader  class  of  canoes ;  the  former  are  about 
14ft.  long  and  26in.  beam,  generally  of  oak, 
with  cedar  deck,  and  rigged  with  one  mast  and 
a  low  ugly  lugaail.  The  well  is  small,  nearly 
square,  and  covered  with  a  macintosh  apron.  No 
rudder  is  used  with  these  boats;  they  are 


farther  aft,  the  space  between  forming  a  Ic 
access  to  it  being  by  means  of  a  lid  l^hind 
back  rest.  The  main-mast  is  stepped  about  T' 
from  the  stem,  the  mizen  about  8 ft.  from 
stem,  no  foresail  is  used,  but  the  boom  d 
lug  projects  9in.  or  lOin.  before  the  mast, 
masts  should  be  stepped  in  tubes  firom 
deck  to  the  keelson,  which  may  be  of  oopptf^ 
wood.     These,  of  course,  must  be 
fitted,  as  a  great  strain  is  put  on  them 
under  sail.    The  depth  at  midships  shoold 
about  llin.  from  top  of  top  streak  to  the 
of  keel,  and  the  keel  should  have  about  1\ 
of  camber — this  will  give  a  large  amoimti 
sheer,  and  prevent  diving  when  running  ~ 
short  seas,  and  also  create  a  tenden<7  to  uy 
herself  after  being  upset.    In  the  drawing  # 
half  deck  plan.  Fig.  1,  gives  the  half  wid^ 
of  the  deck  line,  also  the  form  of  well  i 
lockers  (a,  a,  a,  bulkheads).    The  bodj  pi 
Fig.  2,  shows  the  shape  of  stem  and  ste 
posts,  also  the  position  of  bulkheads,  msi 
&o, ;  a,  a,  a,  bulkheads ;  h,  locker ;  c,  back-l 
The  rudder  should  hang  about  4in.  bekNr 
level  of  keel,  and  be  fastened  to  the  stenii 
by  a  long  rod  and  eyes  on  each,  sa  it  mm 
necessary  to  raise  it  when  coming  to  shu 
— ^Unes  run  from  the  yoke  (whidi  looks  fai 
if  brass),  to  an  arrangement  m  stetring ' 
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tke  foab  bj  which  Uie  bftadi  are  at  full  liberty 
to  litciid  Uie  Bwla.  Tha  veil  is  covered  by  a 
fuMing  irooden  uover,  hinged  od  to  tbe  front 
eombin^  and  Bgaioiii  the  middle  of  its  length, 
thepart  near  tbe  body  being  cut  out  as  iu  tbe 
dnwing,  Figa.  8  and  4.  With  care  this  can  be 
Sited  wktertight  round  the  combing ;  the  por- 
tion which  ia  hatened  to  the  combing  *iU 
■  a  r«et  for  a  compaM,  which  should  be 
1  down  by  a  Ummb-acrew   from   the 


^d  tacked  eloee  in  round  the  body ;  this  also 
fama  •  ntefnl  corer  to  the  well  when  the 
t^MM  ia  not  in  use.  11  a.  centreboard  ia  used 
in  a  euioe  it  will  oecapy  the  apace,  A.  B. 
in  the  body  plan,  Fig.  S,  and  tbould  be  made 
tt  lin.  galvMuaed  iron.  Faddlea. — For  tceneral 
(nniinff  work  an  8ft.  paddle  is  bett,  jointed  at 
the^ddle  by  neani  of  ferrulca.  Thu  enablei 
tha  pMldle  to  be  easily  etoved  under  the  deck. 
ttAoold  b«  made  of  yellow  pine,  free  from 
kMta,  and  bound  with  copper  round  the  ends. 
fatti*veUing,&*tTaight  blade  with  romided 
c^  ia  better  t^n  a  apoon-blnded  one ;  tbe 
httr  hold  the  water  better,  but  are  not  <j  any 
Me  tor  steering  when  sailing.  An  Indiarubber 
aan  jiist  ontaida  the  band  on  each  side  will 
MTCBt  the  drippings  from  runtiing  inboard. 
Icood  plan  for  carrying  the  paddle  when 
Mw  nu  ia  to  have  a  brass  crutch  fastened  to 
tte  top  atreak  near  the  elbow.  The  paddle 
Hsti  in  this,  with  the  blodo  trailinif  in  the 
ntat.  By  this  means  the  boat  may  be  kept 
^^er  oontrol  when  ranning  before  a  heavy 
Nk  as  the  rudder  is  often  oat  of  the  water. 
(hieihonld  be  taken  to  taoure  the  paddle  by  a 
Aort  line,  aa  it  i*  very  liable  to  get  washed 
my.  This  once  happened  to  the  writ«r  when 
MaciTiiaeeiz  miles  from  the  shore. 
(Ta  bi  conlintud.) 


At  Oreenwich  Mean  Noon. 


fie  V  B      nation  n.; 

ar^i  North.        ^"°*- 


1  0  3  S5'85p.m  0  42  47j  4  36  13 
CO  £27-26  ..  jl  1  l'  6  30  46 
li  0  1  ^-55  „  1  19  SO'  8  22  30 
Ull  59  46  62a.m  1  37  4C10  10  «i 
mi  £8  38  S3  „  1  K  21 11  64  40 
KlI  57  42-33  „  '2  15    7  13  38  49 


0  88  50  73 

0  58  33  50 

1  18  16-27 
1  37  5004 

1  57  41'S1 

2  17  2459 


Mod  of  m 
■bKBtly  it 


ts 


TbeHoon 

kBcwat  91i.  14-Sm,  at  night  on  the  2nd,-  and 
her  Krst  Quarier  at  2h.  54-8m.  p.m.  on 
■       ~  1  wiUbeFullat5h.57-3m.  inthe 
of  tbe  17th.  and  enter  her  L.ist 
at  8h.  33-1  a.m.  on  the  4th. 


11    S-2a.m. 
2  41-2  p.Di. 

7  19  0    „ 
11399    „ 

8  32  3  a.m. 
7  413    „ 


iKacB  .will  be  in  eonjanction  with  Saturn 
'B-B-eathe  ftid;  with  Hercnry  at  7  a.m. 

■  «k;  with  Hars  at  6  p.m.  on  tlie  7th  ; 

loiter  at  11  a.m.  on  the  2itb ;  with  Venus 
■MS  <n  tlie  2Sth ;  and,  lastly,  once  more 
-ik  flrtom  at  S  oTdodc  the  next  morning. 


Ooonltatione  of  land  Hear  Approaobea  to)  Tixed  Stars  by  the  Uoon. 


Name  of 
Stir. 

1 

370eminorum 

84aemiDoram 
48  LeoniB 
76  Virgiuis 
67Aqaarii 

6 

m 

S 

6 

Moon's 

f.4 

m 

anc«. 

Limb. 

4i- 

h.m. 

9  61p.m 

Dark 

69 

^m 

Dark 

25 

65 

6  40   „ 

Dark 

61 

84 

156 

t  4  26    ., 

N.N.W 

208 

176 

10  60  p.m. 
loss  „ 
7  48    „ 


J 

Moon's 

ftS-M 

Limb. 

.i. 

Bright 

267 

Bright 

Bright 

233 

■ 

ill 


t  Near  approaohea. 


fa  an  Evening  Star  during  the  entire  month  of 
April;  and  is  most  tsTOurably  Bituiit«d  for  the 
observer  about  the  middle  of  it.  At  this  time 
he  seta  more  than  two  hour*  af  t«r  the  Sun,  and 
may  be  well  seen  in  the  west  with  the  naked 
aye  on  clear  evenini^.  He  attains  bis  greatest 
elongation  E  (19^  40')  at  7  p.m.  on  the  16th. 


11 

Kigbt 

Ascension. 

Declination 

North. 

Souths. 

=       . 

h.    m. 

1 

1  25-6 

0  34'7 

0  46  6  p.m. 

6 

1  59  6 

13  47-9 

11 

2  2S'8 

17    7-7 

1  103    „ 

16 

2  50-9 

19  203 

1  127    „ 

21 

3     4-3 

20  Sl-I 

1     64   „ 

26 

3    8'4 

20  10-6 

0  50-9   „ 

The  planet  will  thus  trarel  from  Pisces  into 
Ariea,  without,  however,  approaching  any  star 
more  conspicuous  than  the  4^  mag.  one,  i 
Arietis,  North  of  which  he  will  be  found  on  the 
evening  of  the  2tst. 

Is  a  Morning  Star  from  the  beginning  of  April 
to  the  end  oE  it,  and  is  an  interesting  tele. 
BCOpic  object,  presentioi-  a  crescent  like  that 
of  the  Moon  when  the  latter  ia  nearly  six  days 
old. 


h.  m. 
22  6-4 
22  18-4 
EJ  330 

22  48  8 

23  67  

23  23-3    1       3  580 


The  path  thus  indicated  will  carry  Yenus 
From  Aquarius  into  Pieces,  through  a  tolerably 
barren  region  of  the  sky.  She  will  be  situated 
I  degree  or  two  to  the  North  of  the  4tb  mag. 
■tar,  \  Aquarii,  on  the  afternoon  and  erenin); 
of  tha  15tU. 

Uara. 
westatedlast  month,  we  shall  discontlnna 
Epbemeris   of  this  planet  until  he  ap- 
proaches the  Esrth  again  sufficiently  near  to 
render  his  superficial  detail  visible  in  the  tele- 

Jnpiter 
Is  a  Morning  Star  during  the  wbole  of  April ; 
but  ia  about  as  badly  placed  tor  the  observer 
as  he  well  can  be.     He  will  be  in  (aa.called) 
quadrature  with  the  Sun  at  Sa.Di.  on  tbe 26th. 


20  26  5 
20  290 
20  31'2 


19  39  9 
19  31-4 
10  23  5 


7  42-6  a. 
7  25  9 

7    90 


Jupiter,  startingthna  from  apoint  to  the  Bonth 
of  ir  Capricorni,  will  travel  towards  the  star  u 
in  the  same  Constellation. 

We  give  a  short  Hat  of  the  (possibly  ofaMrr. 


Savitm'i  Satellites. 


h.m... 

Tr  E 

3  68    0 

Ec  D 

4  24  14 

BhI 

8  41    0 

Oe  R 

Shi 

6  16    0 

Tr  E 

3  20    0 

TrI 

Ee  D 

TrI 

2  66    0 

ShE 

3  56    0 

Shi 

3  S6    0 

Ee  R 

2  18  15 

EoD 

3  55  12 

Shi 

3  ao  0 

TrB 

S  45    0 

Tr  I 

4  49    0 

OcR 

4  19    0 

Oc  D 

2  40    0 

TrI 

3  25    0 

8h  B 

3  43    0 

Ec.  Eclipae;  Oc. Occultation;  Tr.  Tranaitol 
Satellite:  Sh.  Transit  of  Shadow;  D.  Disap- 
pearance; B.  Beappeatance ;  I.  Ingreaa;  S 
Egress.  Tha  printing  of  a  phenomenon  in 
iloliet  indicates  that  its  visibility  is  rendered 
doubtful,  either  by  the  brightness  of  the 
twilight,  or  by  Jupit«t's  proximity  to  the 
horiiOD. 

Satnm 
Is  much  too  close  to  tbe  Sun  to  be  visible. 

Is  still  very  well  placed,  indeed,  lor  telescopic 
obaervation,  aa  he  is  visible  during  the  whole 
of  the  working  bonrs  of  tbe  night. 


13  44  8 
13  46-3 
13  47-4 
13  48  0 


9  12'8  p.n 

8  es-e   „ 

8  32-6  H 

8  12'6  „ 

7  62  6  „ 

7  82-8  „ 


Uranus  will  thus  never  depart  very  far  from  tbe 
immediate  neighbonrbood  of  tbe  6th  magni- 
tude Star  V  Leonis. 

Heptane 
Is  in  conjunction  with  the  Sun  at  4  p.m.  on  tbe 
27th ;    and,   consequently,  is  now   wholly  in- 
vieible. 

Bbootlns  Btara 
Should  he  looked  for  on  tbe  nights  from  tbe 
19th  to  the  21at  of  April  (and  notably  on  that 
of  the  20th).    Also  from  the  26  to  the  30tb. 
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Qrssnwioll  M«ui  Time  of  Southlnn  of  Ten 
of  tha  Friuoipal  flxad  Btais  on  NifEbt  of 
April  Ist,  1BT8. 


Star. 

SoutiB. 

b.  m.   B. 

6  Cancri        

...     7  lU    1-20 

lUnKMajorii 

...     «  10  42-74 

a]lTdia>        

...     8  4]   2117 

Eegulua        

...    9  21  :!l-ie 

a  Urea.  Majoria         ... 

...  10  IS  4431 

...  10  32   13-20 

...  11     2  1340 

^Corvi          

...  11  47  U3tJ 

Spicu  \  irguuB 

...   12  37  53  3G 

The  metliod  of  dctennin 

IDS  the  T^al 

Time  of  SouthiaK  oC  either  of  the  Stara 
above  list,  will  be  found  onp.  COof  Vol.  XXIII. ; 
and  that  of  finding  the  inataot  of  its  Meridian 
Psaaage  at  Greenwich  for  nny  other  night  in 
April  on  p.  303  of  Vol.  XXII. 


"drum,  there  nre  vLbrationa  wliich  have 
ither  lighting,  heating,  nor  chemiiral  action. 
Miirht  we  not  attribute  to  these  hitherto  re- 
iictionlesa  rnjB  the  variationa  of  the  rcaialancc  ? 
This  question,  then,  as  to  the  natuTe  of  the 
ctive  raja  is  still  an  open  one,  the  decision  of 
hicb  remains  for  futare  researches.  It  ha* 
also  jet  to  be  determined  whether  the  change 
in  conducting  power  is  to  be  nacribed  to  a 
superflciiil  transformation  of  the  conductor,  or 
whether  it  is  accompanied  b;  molecular  changes 
of  tha  entire  mass." 

In  conclusion,  M.  Forssmann  colls  attention 
to  the  following  phenomenon.  After  the 
bar  had  for  some  time  received  ethei 
vibrations,  which  liad  passed  through  copper 
aalt,  the  current  streogth,  on  removnl  of  the 
copper  solution,  ro'ie  very  quicklj  to 


ACTION  OF  COLOURED  LIGHT  ON  THE 
GALVANIC  CONDUCTIVITT  OF  8E- 
LENIUIC. 

AMONG  other  phjsicieta  who  havo  been 
atudjlng  the  variations  produced  by  light 
in  the  conducting  power  of  selenium  it  AT 
Forasmann,  who.  in  a  recent  number  of  \h 
Jnnatcn  der  Fhysii  iinil  Chemie,  deals  with  the 
influonce  of  coloured  light.  He  employed  tor 
his  experimenta  bars  of  cnst  selenium  of  about 
Smm.  diameter,  which  were  made  condu 
bj  heating  for  some  time  in  nn  air>bath. 
influence  of  coloured  light  was  first  eitaniined 
b;  sending  the  light  through  glasses  of  various 
colours  to  the  bar  of  selenium,  nnd  measuring 
the  reaiatsnce  of  the  latter  bj  the  deflectiona  ol 
a  galvanometer.  In  one  such  aeries  of  expert' 
mentathelollowingmean  values  were  obtained; 
In  daylight,  a  defiection  of  205  scale  diriaions ; 
under  red  gla*a,  194  divisions ;  under  blut 
glass,  IS8;  under  green  glass,  If  if).  Using 
lamplight,  direct  illumination  gave  adeflei"' 
of  175  divisions,  while  with  red  glass  the 
flection  was  170,  with  blue  lC!t,  with  yellow 
and  with  green  143. 

From  these  and  from  nit  the  other  meagurc- 
aients  it  appeared   that   the  increase  of  the 
conductivity  is  much  leas  when  the  light  p 
through    green    glass    than    when    it    posses 
through   light  of  another  colour ;    thus    t' 
actbn  o(  the  green  part  of  the  spectrum  see: 
to  bo  a  minimum  on  either  side  of  which  thi 


THE  TECEKOLOaT  OF  FAFEB. 

XAxma.-xi.* 

Tll«  Tarlona  CUasM  of  Paper ;  Charaotariatto 
DlffsFenoea.  The  Detarmination  of  the  Aab 
or  Loading.  Water  Supply.  Genoral 
ArranBament  and  Coostruotlon  of  tbe  MllL 

rHE  almost  endless  variety  of  parpo^ei  to  which 
the  material  ii  now  applied  invalves  the  pro- 
ilastiOD  of  papert  differing  verr  widely  in  oolonr, 
tiiture,  aad  etrvtijflh.  Far  bank  notes  and  deeds  01 
ririntu  kinds  we  must  h&ve  paper  that  will  rtaiid 
iiinch  tear  and  wear,  while  tor  newrpapan,  which 
nm  now  ouniidfrrd  lold  twenty.fonr  boim  aflar 
I  ablication,  a  paper  indifferrnt  both  as  to  itoenfth 
'.nd  colour  will  tie  quite  snitabU.  We  moat  hava 
^Ironf,  heai^  maaiilla  pipna  f or  wmpprrs  and  b«fi, 
lud  hght,  airy  tifsuei  to  be  applied  to  pooh  vanad 
fiurpoeos  u  making  letter  book*,  wrapping  up  ailvv 


■»"■',  ""■■'""^'  ■  y™   "'.J  lZ      ir^^i.        1      -         I  ['lata  aarl  jewellflrj,  and  for  dcoi 
■mal  value  m  direct  light.     With  selenium    ^.j^ j,^    y^^  niai.tii«>  have  lalin 


solution  the  opposite  occurred. 


id  bibnlMB  paper*  br 


IHFBOVED  TEAST.  j 

AN  improved  method  of  manufacturing ', 
jeost,  which  ia  claimed  to  yield  a  stron!;. 
while,  and  sweet  product,  has  been  recently  I 
patented  by  Mr.  J.  A.  Liel>ert.  of  Poctsmoutli.  ! 
improved  jeast  ie  produced  at  a  nominal  I 
and  without  the  use  of  i-heuiicals  or  costly 
plant.  It  ia  stated  to  he  of  good  <iualitj,  re- 
markably durable,  and  equal,  if  not  superior, 
to  any  yeast  of  foreign  innnufacturo.  Thi- 
patentee  takes  brewers',  distillers',  or  othei 
yeast  fresh  from  thetun,  and strain^it  through 
a  fine  hair  sievo.  pressing  the  liquor  out  by 
means  of  an  ordinary  si'Few  or  filter  press.  Thi' 
yeast  is  then  put  under  a  l,ir),'e  volume  of  puri< 
cold  water  in  a  large  yeast-liack:  or  othet 
similar  vessel,  stirred  well,  and  allowed  ti< 
settle.  About  every  eight  hour*,  when  thi 
yeast  has  fallen  to  the  bottom,  the  dirty  bitt«( 
water  is  run  off  through  a  tap  or  bung  bole, 
placed  underneath  at  tbd  end  of  the  yeaat-l>ack. 
Thii  process  ia  repeated  as  often  as  necesaary, 
until  it  ii  found  that  the  bitterness  and  colour 
are  renlnve'l ;  which  is  generally  effected  in 
two  or  three  washings.  The  yeast  is  neit  re. 
fcrmentrd  in  nnheaded  casks,  or  other  open 
vesseln.  under  a  low  temperature  of  about 
from  42  to  43  degrees  Pahr.,  produced  by 
placing  the  fermenting-cnsk  in  an  outer 
vessel,  or  rcfrigenitor,  filled  partly  with  cold 
■water,  which  cnn  be  cooled  in  nny  approved 
manner,  either  hy  the  addition  of  ice  or  b.v  tbt- 
use of  an  ordinary  cooling  apparatus;  ^j  to  5 
per  cent,  of  pure  alcohol  is  then  mixed  with 
about  10  per  cent,  of  cereals,  auch  as  the  flour 

_  .. of  wheat,  rye,  buck-wheat,  malt,  and  similar 

Pnrthor  eiperimenta  were  made  bv  M.  Foras.  cereals.  (The  patentee  prefers  a  miiture  of 
tnann  with  light  which  was  posted  through  en""'  P"'^  °!  ^""'^r  gr""nd  rje-flour.  bud. 
8ome  green  eolutions— vii-.,  those  of  cupriu  wheat  flour,  and  Hungarian  or  C'alitorniao 
chloride,  chromic  chloride,    selenium   in  aul-    'heat  flour.)    To  tlieso  ingredients  about  tw.> 

Ehuric  acid,  nickel  salt,  and  others.  We  may  galbns  of  hot  water  is  added  tor  every  lO-l 
ere  also  givothe  numbers  of  our  series.  While  po'inda  in  weight  otthccompressedyeaal  (that ' 
in  darkness  the  deflection  was  108  scale  divi-  l^inB  sufficient  to  break  up  the  yeast),  tb.- 
sions,  lamplight  gave  150  divisions,  with  cupric  temperature  being  from  170  to  1«0  degrce- 
chloride  H6,  selenium  solution  131,  chameleon  ^ahr.  The  whole  is  then  ntirred  into  a  thin 
solution  153,  and  nickel  solution  143.  The  niosh,  and  allowed  to  stand  in  a  covered  vesstl 
entire  seriea  of  Mpetimenta  yielded  the  follow-  for  lialf  an  hour,  no  as  to  effect  the  formation 
ing  results  :—  of  grape  sugar,  which,  after  cooling,  is  added 

The  cthervibrationspossingthrough  various  to  tha  yeast.  The  hittrr  is  then  permitted  to 
liquida  modify,  in  very  different  degree,  ferment  Plowly  over  night,  but  beforepressint.' 
the  oondoctivity  of  selenium.  A  cupric-salt  about  20  per  cent,  of  thick  butter-uulkorothtr 
Bolution,  although  it  admits  the  greater  part  similar  albuminous  or  gelatinous  substance  la 
of  the  visible  spectrum,  produces  nearly  as  added,  and  also  2;  to  6  per  cent,  of  gluten  to 
much  diminution  of  the  current  strenc^h,  as  '  five  the  jeast  a  proper  consiatenny,  and  abouf 
completa  exclusion  of  light.  The  suFphuric  1 10  per  cent,  of  farinaceous  Bubstance,  by  pro. 
acid  coloured  with  selenium,  which  waa  mueb  fereneo  potato  starch  ;  the  proportions  necea- 
lesB  penetrable  by  Ught,  than  the  cupric  warily  varying  accordmg  to  the  seasons  of  the 
chloride,  made  the  current  strength  even  I  J  ear.  The  yeast  is  again  pressed  to  obtain  the 
greater  than  in  directly  incident  light.  The  !  proper  consistency,  and  ia  then  rolled  with  t, 
chromic  chloride,  though  quite  iotnin  spa  rent,  I  common  wooden  roUer-pio,  or  oilier  suitable 
gave  about  the  same  values  as  those  in  direct ;  implement,  to  procure  a  sameness  of  colour 
light,  and  it  waa  the  same  with  the  chameleon  '.  throughout ;  it  should  then  he  cpread  out  in  [i 
aolution.  The  nickel  aalt  and  the  indigo  dry  cor>l  place  as  long  as  nece-c^ary  to  allow 
solution  diminUhod  the  intensity  of  the  cur-  |  the  gas  to  evaporate;  and  finally  bo  pressed 
rent,  and  the  latter,  when  sufficiently  concen-  I  hard  into  strong  Ugs  made  of  canvas  or  other 
tratcd,  even  gave  the  same  current  strength  ;  suitable  material,  which  arejewn  up,  ond  kept 
fts  was  obtained  in  darkness. 

"  Prom  this  I  conclude,"   says  the  author, 
"that  in  general  it  U  not  the  light  vibration  a,       Sm.H.  W.  Hamkerkihth,  ot  Soatb  Reni!,  Ohio. 

or  cert»in  kinds  of   them,   that  prodi    "  -' ■     ■.-■.--■ 

Tariationt  of  conduct;  '  ' 


li1o<tiag  and  filtering. 

The  papers  in  every-daj  use  m*y  be  olaiiiBed  ui 
varioai  ways.  For  oar  prefsnt  purpoie  it  will  be 
:  iiScient  to  look  at  them  as  dirided  into  fonr  gronpi 
— U)  printing  p»Ben,(2)  writing  papers,  (3)  wrjp- 
I'iuS  papers,  and  (4)  miFCellacieDus  paper*.  Tm 
lirat  group  oompriics  about  one-half  of  the  entiie 
viper  manufactared,andof  course  i Del ades  prodoota 
;ri<iely  difteriud  in  their  nalnre.  Beginning  with 
tjewppaprrB,  ws  havo  a  variety  of  fabrin,  into  tha 
isinipoiilion  of  wbiefa  may  enter  esparto,  itraw,  and 
'.(ood.  Made  from  oil  sspirto,  carefully  beaten  out, 
iind  not  too  heavily  loaded,  the  pradnet  may  be 
,'ostidered  qnite  equal  to  all  the  requirsmrats  c^  a 
lirst  class  rawspspor.  Miied  with,  fay,  7  to  10  per 
rent,  of  wood  Gbrfl,  or  10  to  15  per  cent,  of  straw, 
laparlo  will  give  a  fairly  good  pspir  far  the  ordinaiy 
'un  of  nampapers",  while  with' 
.food  or  straw  thostreuKthof  tt 

iiraw  and  wood  by  themtelvei  do  not  give  strOBg 
iiapi-ra,  bi^t  still  thfy  are  produced  and  oonsvmed  ia 
'oi.siilerabls  qnaatitiea.  The  amouul  of  clay  inln- 
ilucid  >ill  also  msterially  influence  the  character  of 
l.he  ptoiluct  A  psper  made  from  a  short,  bard  fibre, 
nnd  heavily  loaded,  nay  be  contidered  at  the  botton 
of  tha  fcale,  both  as  regards  i-trecgth  and  flsnlnli^ ) 
iha  mTe  look  of  the  paper  may  bs  good  enon^ 
Ifoitto  newspaper  pipers  cams  eommoa  andmedmm 
in-iutings — they  arc  intermediate  in oharaoterbetwoiB 
utwHgiapers  and  fine  printingi,  and  are  of  alnurt 
imdleai  eompwition  and  tone,  to  >nit  the  views  at 
the  priati-r  and  his  (lienti— Ihs  element  of  coal 
iilwsja  being  prominent.  They  rarely  contain  aB" 
tfaing  of  a  nature  stTonger  thau  esparto,  and  parha 
•  litilo  jata.  Fine  printing*  are  mare  careful . 
prepared  t)iaii  the  other  varietieB  wrhivo  spoken  ol. 
the  bleaching,  pulping,  toning,  and  Ftrainirg  bcips 
1)11  very  cacernlty  attended  to,  and  the  strength  of 
Ihe  falric  increaied  by  the  addition  of  from  5  to  10. 
or  even  20  psr  opnt.  o[  strong  ragi.  The  beantr  ef 
the  teilaro  cf  Fome  of  the«s  papers  is  admirwile, 
and.  perhHpt  more  than  any  other  chi<>s  of  mackiiw- 
made  papers,  illaitratea  the  perfection  to  which 
the  art  bai  been  brought.  It  i>  eomparstivilr 
euy  making  beautiful  papers  when  a  long  prio*  eaa 
be  got  for  tbom,  Bnch  as  will  enable  tbs  mannlai 
tumr  to  u<ie  the  finoit  mat^riaU  ohtainable,  bnt  it 
requires  skill  nnd  oxperisnce  to  prodyce  the  adod- 
rahlc  ^pecimi'ns  I  speak  of  with  eompatattvirir 
worlhleie  materials,  and  at  ?msl1  cmt.  The  oettea 
or  linen  rags  to  ko  blended  with  tb*  esparto  an 
not  into  the  beating  engine  as  bleached  half-staS, 
ind  tbo  two  materials  are  beaten  up  together.  "Ai 
Sect  of  CTsn  5  per  cent,  of  linen  npon  the  eharaotw 
of  esparto  paper  is  very  notioeable,  fspedall/  aa 
conferriog  a  oonsiderable  degree  of  strength  to  tkt 
>h>et. 

In  tbo  scoond  gronp  ws  have  writings  of  all  kinii, 
divi'tbls  at  once  into  engine-piied  and  tab-abil| 
machine-made,  and  hard-mode.  The  firrt  naman 
variety  dilfen  bat  littls  from  flne  printings,  and  li 
produced  to  meet  the  popular  demand  for  eWap 
irnndii.  Ergine-fiied  writings  may  cootunalarfW 
itign  of  rag  stuffs  than   printings,   and  ■!• 


ken<J, 


u  a  cool  dry  place  ready  for  u 


e  htnvily  »i«d,  i 


■ell  a 


nerally  colonred.  too,  t 


di  red.     They  ai 
the    ta^ite    of    the 

a  very  large  vsnetj  of  papers,  dilferina  la 
weight,  colour,  and  markinf.  Among  tBM> 
wo  baic  Poms  of  the  most  beautiful  products  of  tba 
papei^naker's  art.  made  from  tko  Goest,  wfaitnL 
aud  stronecBtof  materials,  beaten  po  asto  nt^aB 

their  good  qnllities— strength,  flai 

ticity — anoontaminatrdwithmioerh 

fully  and  appropriately  water-marked,  and  si 

to  jierfection.    In  recent  ti 


ui.=  .raiaiiiucu.  iiui,  Yi.j™-i..-^tingbrokpnniili.    It  coEsiats  of  a  jiw,  heai...,  i--     j     .     ,  ,i 

tiona    of     another    order.      The   perceptible   "P^" 'he  fi*h  Plate  at  one  side  o!  H.e  joi^t  of  th  ?';t^''ii;^^",»'^"';' f  ^f, 
Bpectr^m  produced  by  light. heat,anJche'mical-''^-t.;';:S'"d%';.t'^^^^^^^ 

force,  embracea  rally  two  octaves.    It  la  not  at  |  not  on  tha  end  of  tha  bolt,  so  a«  to  bear  tjghtlj  on  •  Being  the  pnUtum  of  tlv  Ci 


all    impoiaible,    however,    that,   beaidea  this  I  the  opt««ita  fiah  plate. 


I  before  the  Bedetv  ol 
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froatariooi  wlDiitarai  of  ooUdti  luil  linnn  fi)ira. 
Soma  of  llmi  coatain  a  small  pcroantscn  orHiyor 
Hul  hmrdsaing,  othars  ntirch,  eitUer  jiitrodui'.ei^ 
drj  or  twelled  with  boiling  water,  or  both  Kifant' 
■V  1m  pment  »\mif  with  irh&teror  riloTiTini 
"'"    ~   J  b«  raqnirnd  to  giia  tbo  pupor  tho  reqni- 


>  tW  ai 


fat  (;hn<>»  ' 


■nd  pa;  for  an  Dnneeptionitl  articln. 
Th*  Gbna  an  drawn  out  m  aa  io  retain  u  mnr:K  of 
Um  original  leiiTtb  ai  pwriblr,  and  the  peculiar 
(hake  which  the  riparieDced  ratman  Domain  nicitei 
to  tin  mould  can^et  thtaito  intprlioe  istci  dptronRlr 
hltad  alwat.  Me^ari.  Hodgkinran  and  Mnsri. 
8pic«r  )uT«  wnt  me  aOTOO  ipecimcni  of  han>1  made 
mtm  wUcih  are  limp'r  faallleiii,  whilo  Mesan. 
Coma  Allan  and  AnBaDdals  haTa  haadcd  me  an  Pi- 
tiMiia  eoUeetinn  of  thfl'r  machins-mad"  writinvi, 
ihieli  Tn7  well  itloitrate  the  temarku  I  him  jui-t , 
■idt.  Acconnt-book  papen  b*1oD)[  to  thin  cro'ip, 
Md  diSar  but  little,  nalna  in  thiijkni>ii«  aid  8>iTu]e. 
froaifh  wTitinfra  wa  ham  heim  ■peiikinK  of.  M'i''h 
((the  paqter  imcd  far  thii  parpoieiii  yet  mi'lo  by  , 
kaal.  Arliat*'  papan  may  also  be  (nnailc^  under 
this  bead.  Comiilaiiit  hai  bern  made  that  pii|ier« 
fUDDt  DOW  be  p)i  that  are  ah'olutrl;  IruatworlhT 
In  Uyb-elara  work.  It  is,  of  conr'o,  a  unmt 
latlar  for  the  artiit  to  find,  after  he  has  spent  miirh 
tiae  and  labonr  in  derplapinfc  his  idnl,  that  the 
ihatt  npon  which  be  haa  been  workia;  hai  lint  itn 
latiiei»  »nd  ita  anrface,  and  ia  no  longer  t':n  thinir 
tl  beanty  whiub  it  appeared  to  be.  I  am  iucUniil 
Id  tUnk,  howerer,  that  if  paper  erer  wa«  proilii<:ed 
witli  all  the  qnaliti>a  dnired,  ib  can  ati'l  be  pra.luee4, 
aodtbat  prolia'^y  the  prGrailing;  cry  foreli.'B])  soorl' 
ktiBot  heen  inoperatifo  in  eraa  thla  deuarlmuut  uF 
Ibtnde.  I 

1%»  third  group  enbracea  papen  of  the  moat 
nUj  difltnont  chamctnH,  from  tlie  thinnaat  of 
MitothB  hFATiett  manillaa.  The  rarielj  bcr.1  in  , 
Mnd  endleit,  laeh  aa  to  dtfy  eron  a  paoainir  | 
Hiiriuuu  to  the^Tarioua  c1aiiBe>  in  tSr  Jthort  time  at 
manitla,  jule,  ami  flnr  wastf. 
eompaaition  of  the  Ktroniti'i' 
ineh  aa  carlrid|:e<,  miL.iila-, 
.  while  aodgea,  palmetto  lenvm,  rnugh 
paai,  itraw,  and  eapirto  figure  in  the  I'Kbt't  and 
naker  eUMe<-     Clay  plays  an  important  part.  to3. 

Udrarion*  oolourinB  matters  added  to  all  the  olae.^ol 
■ihipj  the  Tarietien  very  griatly. 

bi  tiu  fonrth  groap  ia  embraced  all  the  varjetiiis 
rf  wlaortd  and  fancy  papera.  anJ  to  tliwe  Mitainlr 
■•  cstira  lectore  mitiht  be  profitably  deToled ;  I 
■Ml  for  the  prewnt,  howBTer,  leave  them  un- 
tehei. 

BoBidi,  whieh  can  aeanwly  be  included  in  any  oT 
Ih  gTRi|u,  an  Qbeil  for  a  varii-ty  of  purpoaiv, 
WtmUj  moit  larKcly  for  binding  hooka.  The 
aw  aatoriala  uaed  in  their  manufacturo  are  of 
Ih  eoaneat  kind— indeed  what  all  othor  milla 
iMHt  can  bfl  rvadity  nicd  ap  in  the  board  mill 
TaamaehiiKry  iDTolred  ii  mnoh  lata  elabotatj  thark 
Ikat  wad  in  prodneioa  paper.  The  fiaeet  boardii 
n  atiU  Bade  on  menlda  by  band,  but  the  greaL 
Wkof  tboBi  are  prodaord  en  maohinea  resembling 
kmtondof  the  Foardrinier  or  th«  "  cylinder.'^ 
Iliiav  Binterial  ii  not  aaually  biiled  at  all,  but  ii 
M  Moa  pnV  into  the  engine.  The  atulf,  aftar  b^ng  , 
kwlMi — and  of  coano  that  ii  an  operation  that  ie  , 
Mtoanied  nry  fai^ia  run  dirent  into  atulf  chut^,  i 
■dboMlluH  on  to  the  wire  of  tbe  nanhine,  the  | 
Mnd.trapt  and  straineit  being  dia-  ; 

._ with.    Tbe  board  ia  not  made  at  onra  by  the  | 

■nil  diaining  of  the  atuft  npon  the  wire,  u  paper  ' 
k,  hot  ia  Bwda  in  Uyen.  Stuff  of  tha  thiGknra<i  j 
MMHtrj  to  pnduGe  boards  of  medium  thickapia  < 


takes  to  prerent  the  tempernlnm  riaing  too  high, 
tbe  TMii1t>  are  fntl^fuctory.  Tbe  batrd<  hare 
6nallyta  ha  cil'ndpred,  the  rolU  by  wbicb  thia  ia 
done  h4-!nff  h-alol  by  "t"»m,  w'li'jh  enalil"«  thnm  to 
imriHrt  n  mash  higher  aiirfai'e  tothegno.lii  than  they 
wouHifeild.     B^for.' anhiwtins  the  biard*  lathe 

slf^amad  for  a  few  neconda  to  anfte'n  them  a  little  ; 
in  fait,  the  steaming  and  hot  oalendering  are  exactly 
analogont  to  the  damping  and  ironing  of  linen. 


fdv  lutftly  in 
•ad  kcavMr  eh 


SOKE  RECENT  IHPROVEUENTS  IN 
THE  METALLOEGr  OP  NICKEL.'-H. 

r.y  Au^niD  H.  Allen.  F.C.S. 
(Vief-PTf>!ilmt  of  the  Bodily  of  Pablic  Analy>l$.) 

WHRyN^w  CalcUniiti  oro  is  treatp.l  by  mag- 
nolia for  t'oe  aoiinrnlion  of  thu  iron  and  the 
nii'k'-l,  the  lumid  separoiod  fr.™  the  pnvinitite 
QonUining  thn  Utter  mct>l  U  a  coacpntrated  aolu- 
tlnn  of  nenrly  pnro  magnc  iiim  anlpbate.  An  e*inm- 
tial  part  of  ihi^  iuT'<ntion  for  wbiob  I  elainii^l  pro- 
toetinn  wa>  the  production  of  mBznr<s;am  xiiTpaate 
from  Ibow  l'c|nor»  by  tbe  pmcas  of  oraporntinn  an  t 
OTTata'li'ation.  ATrr.iire  aum  n-es  of  ore  w.ialil  liHd 
nearly  l.W  per  oimt.  nf  rrv*taUi,"Opl  "  Rinoni'',"  and 
I  found  <h'it  by  far  the  greater  pnrt  of  thin  amount 
WB1  fairlv  obtamaht:<.  If  nndae  dilation  of  tho 
I'ftuoT"  b'  nroid  d,  the  fluid  aepwuted  from  the 
nickel  prndpitit  ■  is  n-arly  •Btiirnfe'l  with  magie- 
Hinm  Hiilpha'."  whrn  c.ild.  Xer  hiL9  thin  bean  ob- 
lainerl  nholly  from  tb»  magnesito  n!>ed,  for.  if  the 
ore  coitaiii  15  p'r  cent,  of  macnejia,  the  yield  froin 
thit  jonree  alone  i*  tSenrctically  e.iual  ti  921  PT 
cent,  of  Bryflilli-od  siili-haie.  But  it  ia  just  tlii 
abunituat  prnd»ctinu  of  "  Kpuim  lalt*  "  that  pre- 
TrntA  tbe  prnceu  being  a  omple'c  uuGcei'i.  Any 
n-ftTueai*  in  tho  nre  no'S'>*itBto«  til"  nrnplovment  of 
aulpliurir  Bci  i  for  it*  aatMratinn.  It  woul  I  roiinira 
Terv  eieeptl'innl  circumataneoa  Id  ena'Je  the  aboro 
eTinVmO'i*  yi  'id  iif  "  EixomB  "  to  be  u^ofnl  as  a  pur- 
pntiie.  l.iif  T'llly  tho  ehiof  application  of  luagnchium 
sulliliiln  i«  for  wriglitins  cotto:i .cloth. 

A  f«w  ;[tnrsiieo  thi  nunnfaotnre  of  "  Kjaoms" 
in  the  ahOTe  manner  would  pmliahly  haiB  be^'n  a 
perfect  *uerM.»  ;  hut  tlio   dl-conry  of  tl.o  naliro 

pnjTent*  any  lik"lihood  of  its  profilaMe  mantifiiotnra 
from  nieliel  o-n,  while  tli"  proneut  prioe  of  nickel  is 
iniulTielent  to  wlmit  of  lh»  proc-^i  biing  Kurcoia- 
f  utly  wiirkdl  wilhont  regard  ti  nocniidBry  prodiiolii. 
As  mentinnod  before,  faowerer,  the  proce<a  ia  louurl 
in  principle  and  may  bcoomB  aTailaUc  uuiUr  altered 

A  proeef^  eomowhat  akin  to  ray  own  haa  heen 
patonloil  by  M.  Kumi>n?ki,  af  Parii'.  In  point  of 
diito  hii  patfiit  has  •omi^wtnt  the  priority  n!  mine, 
my  apcifioation  baring  been  filed  befor.'  the  lapse 
of  tbe  irii  montha  which  ended  with  the  publication 

M.    Kamienaki    di'folvoi  in   hydroohlo 


and  two  and  a  hilf  hundredweight*  of  anthracite ; 
the»e  are  welt  mixed  and  auhjected  to  asood  heat  in 
a  reverheratory  furuace  for  four  or  fire  honrs.  when 
an  addition  of  from  two  to  four  hundredweight  at 
granulated  metillla  copper  ia  made,  and  after 
another  hoar  the  charge  is  tapped  into  moiilda,  or 
skimmed  and  run  into  water.  To  refins  the  omda 
metal  thoa  obtained,  one  ton  ii  remelted  with  two  er 
three  hundredweight  of  copper  soales.  one  huodred- 
weight  of  sand,  and  a  htlC  hundredweight  of  lime, 
on  Olid  Mag  atmoaphore  being  maintained. 

Thia  proceii  hai  been  yery  pTnorerinply  triad,  OB 
a  mannfactariiig  aoale.  nnd.T  the  immeliate  auperin- 
londeuDB  of  th"  iurentor.  Ai  in  most  of  tha  appli- 
eationa  of  nickel  thi  metal  ia  n>ed  in  alloy  with 
copper,  the  aliOTB  method  aeemi  admirably  adapted 
for  tho  parpo>ie.  The  firat  nrod^ot  containB  moreor 
leia  iron,  and  in  practice  ib  bai  been  found  »ery  diffi- 
cult to  refine  thiu  evei  by  ri'pnted  treatmenti  with 
copper  oiide.  The  alloy  tb'is  conlaina  an  excnaire 
proportion  of  opprr.  and  Qorman  silier  prepared 
with  it.  rnioiraa  a  farbher  addition  of  nnalh>yed 
nickel  obbiined  by  aome  o'.her  proceia.  Tbla  ia  a 
great  disadvantage,  but  the  prolnel.woDld. uBierthB- 
l'>aa,  hare  mivle  its  way  ha^  the  Q^man  ailriar  pro- 
dnc.nl  by  it  bac^i  of  gocl  quality.  Tho  oania  of  Itt 
.  failure  iti  thli  ro^pjot  is  not  very  apparent.  I  hare 
1  "lamined  varioua  samples  of  tho  oopp-i^nickel 
alloy  rcultiuK  from  the  tro^tmontof  New  Caledonian 


following  analyes  represent  the  general  oomposi- 
lioii  of  tfao  alloy,  a  spciimBii  of  which  ii  on  tho 
table  :- 


PiTcant.    Percent.    Pur  cent. 


-  -  .  ,  .  .  ■«  the  i 
water  and  earhonstH  of  magn 
aopitrnt''B  the  niekd  fr.nm  the  oil 
tionat  precipitation 4  with  carhoni. 


iiider. 


(Mid  not  wall  be  made  aniform  with 
■ttariala  nied ;  tbe  abett  ia,  therefore,  run  out  very 
lia,  BO  aa  to  form  a  aheet  aomebhing  liko  good 
Awvbrowu  paper,  and  thia.  after  paasing  between 
fcfUBi  rolla,  windi  npon  the  upper  one— wliieh  is 
miUj  of  wood— until  >  sufficient  tbickueds  hoa 
tn  attained,  whoi  -   -       - 


h  chloriu9 
nm.  and  then 
e«inm.by  fra- 
ofso-liiim.  He 
product.  It  is 
orident  that  the  same  obj->ction<  which  render  my 
process  impepfrct  nppir  with  mneh  greater  force 
to  that  of  M.  K>iniion-lLi. 

As  the  Ifiw  Caledon'tin  ore  conlaina  only  some  15 
ppr  oant.  of  heivy  met«l«,  it  is  cTident  that  very 
great  and  dosiruble  concentration  would  be  efTcct^d 
by  a  furnace  opT*tion  which  would  got  T..I  of  the 
silioa  and  magnooia.  A'arioua  proceoes  hare  been 
»u|pg»»tfld,  in  whieh  thii  principle  is  applied,  tho  fol- 
lowing being  those  moot  worthy  of  noiioo.  . 
Jules  Gamier  ha<  patantB'd  a  process  by  ! 
roposfs  to  obtain  an  impard  oast  nickel  bj 


whi'h  he  propi 
^Pl.ing  tto  ». 


land., 


r  Clod 


Ho  I 


icible*  1 


■  Rdl.     Tbe  T 


.  layen 


!e,l  ii 


•A  other  whUa 

•U  abaat  or  bsajd.  Tbe  roll  round  which  tbo 
tadi  an  formed  ia  giooied  iu  leceral  pl.iCTe  loRgi- 
WbaUj  ;  tba  gnxTt*  serve  to  guide  the  kait^  Q<iod 
kslitaptlia  oyhnden  as  they  attua  the  dcaii'el 
H^HBa.  Aa  tba  aheab  ars  romond  fro.u  th.t 
id  thqr  are,  of  cou»e.  currcd,  but  urn  easily 
PMMd  oat  Sat  apon  a  table.     They  ars  thou  niodo 

ItapilM,  alternated  with  felu,  and  sque-ixl  in 
kjdiB^  prwB  until  the  bulk  of  thn  molatuni 
HMMtrenKnad.     The  drying  which  fulloi 

Tkii" ,. 

ol   tbe  others  may  be  combiued. 

to  ba  dried   by  the  air  they  are 

I  grass  plots  or  pat  up  in  rucki. 

slow  proeaaa,and,  n:i1o.^s 

nanti,  quite   in.ippliotlile 

rapid,  but  it  it  also  mom 

rr-—w.     «.  ._>ra*  are  just  hot-air  obam- 

w>,  b  BhUh  the  board*  are  arranged  in  rai'kii. 
M^taliidSMiqWy  in  UKae,and  if  care  be 


.  _ .  .  bloat  fornaeo  similar  to  that  used 
odnetion  of  pig-iron,  tnppinR  off  the 
tal  at  jntcrTBl*.  Ac.,  and  *ui»er[uontly 
a  crude  nickel  by  pud*'" 


IVh-n. 


r  M.  Oari 


siieeocds  in  working;  thofe  proeorses  to  a  profit. 
Gsrmen  silver  will  drive  brass  c|'iite  o  it  of  market, 
and,  doubtlcs''.  many  nfoor  common  ir.m  implemenh 
will  be  superseded  liy  thn««  mannfavtiired  of  nick.>l. 
Pollowing  tbe  pr<  pcileut  M.  Gainier  ba>  already  set, 
in  calling  tbe  Cahdonian  ur.i  "  Gctrnlcrite,"  he 
miflbt  cbri'lo^i  the  metal  ri^nltinc  from  llicnboro 
paT>!n4^l   pmec^spH   tlia  name    **  Gjimi'^rium  "    or 

Tbe  nexidry  oroeom  for  trea'ina  Now  Ciil'dnnian 
nrei*  that  of  Mr.  Alpiai.dor  l-.Lrke>.  of  Hiruiiug- 
b^m.  A>i  rieacribod  in  fats  patcut,  the  proofsa  cun- 
>i-tj  in  fniing  oiidi'-eil  compnuadn  of  nickel  with 
ixiile  of  nnpp'r,  fl.iz<-s,  and  ciirbonnc'nu'i  uiit'ln-,  *t 

'    oMain  an  alloy  of  copper,  niuk"l, 


Hu'oseiimntir 


la  of  01 


ivil.     A  suitable 


«  Ciiemical  Soetiuu  ol  tl 


I  am  far  from  betieiing  it  impossible  tn  orereono 
the  difficulty  CO  nneeb  dwilb  tbo  nsooE  Porkes'  alloy, 
but  I  »m  uoahl.i.  without  committing  a  breach  of 
conGdonoi^,  to  indicate  the  direction  in  which  I  am 
dieposed  to  look  for  enoccis. 

An  altemntiie  proc-«s,  d  scribed  under  Parkas* 
patent,  consist*  in  fusing  New  Caledonian  ore  with 
fluor  spar  and  c»rbon.  with  addition  either  of  sul- 

5 bur,  eulpbate  of  barium,  or  sulphate  of  calcium. 
ly  thia  mqana  tho  pat-ntce  claima  to  obtain  a  aal- 
I  phido  of  iron  an.1  nickel  which  bo  can  treat  for  the 
preparat'on  of  nickel  hy  well-known  procr*sB9.  I 
bare  boil  some  eipprienoe  with  the  produ.-t  of  tbil 
mode  of  treat inent,  and  find  the  malts  very  difteraat 
from  what  the  patentee  aopposea.  By  fusing  New 
Caleiloniio  nickel  ore  with  Buor  spar,  salt,  sulphur, 
and  oarbon,  tliere  is  obtained  not  a  anlpbido,  bat  a 
silioide  of  nickel  and  iron.  A  reguln^  obtained  in 
this  way  contained  17  pnr  cent,  of  silicon,  of  whioh 
2  per  cant,  vai  graph'toidal,  and  thn  rest  combined. 
It  might  bo  eappO'td  that  tbe  failnra  to  obtain  a 
salphiDO  was  dne  to  the  Tolalilisation  of  the  free 
sulphur  at  a  comparatiTely  low  lomporatnre,  but  a 
similar  produrt  (though  poorer  in  silicon)  resulted 
when  I  substitutfd  a  miit'iro  of  plMatcrof  Paris  and 
ooka  fortlio  CrotanlphnF  of  tho  prorioiis  experiment. 
I  ByaomowhatTirying  the  onnditioGs  I  found  it  quite 
I  possible  to  obtain  a  eulphida  free  (rom  silicon.  I  am 
I  engaged  in  eiperimeiitiog  on  the  whole  sabjeet,  and 
I  propoie  to  employ  th?  proecsa  for  obtainiTig  pure 
!  ailicide  of  nickel,aud  to  sea  how  far  the  method  is 
I  gonorally  available  for  the  preparation  of  metalliB 
Bilioid.-s.  It  is  evidently  more  convenient  tbau 
!  thoea  involving  tba  ns>>  of  potas'inra  aiUoo-fiuoride, 
and  it  will  proWhly  much  taeilitabe  the  preparation 
of  graphitoid  silicon. 

Before  leaving  the  subject  of  Parkoi'  patent  I 
may  say  that  recent  eiparimonta  made  at  Binning- 
hsm,  on  a  manufacturing  Hcole,  hare  given  exeeed- 
inply  hopeful  reeults,  but  snooets  ia  not  jat 
eon.pletely  attained. 

Hywhat^'Tor  method  the  ore  is  treated  the  ulti- 
mate product  (eaoept  in  tbe  cn>e  of  Parkos'  eogp^r 
nickel)  is  a  more  or  loss  pure  oiide  of  niekel.  This 
in  reduced  by  heating  in  pote  with  charooaJ.  Tha 
curious  niaMOS  of  metallic  nickel  known  as  eob« 
ni.^kel  are  made  by  mixing  the  eiido  with  wheat 
flour  and  water,  so  as  to  form  a  thick  paste,  which 
is  cut  into  nubos  with  n  knife  and  dried.  In  somo 
C:LaeB  the  flour  ia  omittal,  tbe  precipiut'd  oxide 
bciig  iti^Klf  CTit  int.i  ru)  e.>.  The  cubical  maBSSi  are 
beati'd   in   a   plumbaso   crucible,    with    cbarooal 

Commerslal  niekel  raiies  muah  in  qnality.  Some 
aiiuples  arc  more  alloys  of  iM>pper  ond  nickel.  All 
tho  HO-called  "nicked  coini"  arc  really  copper- 
nickel  alloya,  containing  a  largo  proportion  of 
copprr,  generally  t*o-lhu'd«  of  ths  whole  weight. 
Copper  in  in  no  w»y  objpc'ioiublo  in  niekel  to  be 
used  for  the  ntaniifaetuie  uf  G  Tman  eilvor.  bat  the 
presence  of  more  than  tracia  of  iron,  sulphur.  l»d, 
and  aaUmouy  mnst  be  oiref utly  avoided. 

In  analjaiug  aamplc! 
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nickfl  aHoTi    It    i*   ""eW  if    TEmember    tbftt    thf    almoat 

dp»ertedlr  finouritfl  method  of  precipitating  ooppf  t 

Kith  the  iMo-anipliBte  (bjpotolphite]  of  Hodium  Ran- 

rot  tw  emplojid,  u  verf  coneidertble  qqantitiei  of 

nrakrl  are  liable  to  b«  eicnaltanFOuBl;  prtcipitaled. 

Bcsnlti    obtained   by    this   procese   an  >omi:time< 

f  mnFona  to  ths  extent  of  5  per  oeot .  or  even  more. 

An  Qiflkel  alloja  are  ratufd   by  the 

oonUined,  and  niokal  ii  wortfa  in,  to 

diCEeraooe  is   qui^e  inlolenbld.     A  prooePH  l  paie 

laigel;    eraplojrd    witb    eieeedingty    aatisfactor; 

rcenlts  is  tbs  preoipitatien   of   oopper   as  ouproua 

■olpbocyanide,  by  adding  an  alkaline  snlphita  and 

salphacyanida  t*  (he  tainlly  acid   aolution  of  the 

alloy,     Anotber  good  method  in  eleotroLjaii   in  an 

add  aolutioo  of  thaanlpUata.    After  remOTJngtba 

coppvT  the   niekrl   may  he  throirD   down  in  the 

eame   manner  in  tbe  sotuUon   rendered  etrongly 

anmimiacal. 


ippoHsbls.  It  ia  manifeit.  therefore, 
Cbiit  in  tbe  telephone  an  nndnlBtion  epoilrd  ia  «□ 
nndulatiOD  gained,  and  that  if  any  nndulAtion  nan 
have  an  effect  on  it,  it  is  not  beoaaee  it  ia  an  nndnla- 
tion.bnt  becanae  it  approiimatet  to  a  momentary 

_..    cnrrant.     The  aeoond  iltngtration  ii  thia  !— I  take 

,  or  even  more,  the  finest  platlnnm  or  Oermaa  ailTar  wire,  and  attaoh 
□niti  of  nickel  ana  end  io  the  luminal  wire  of  a  galTanis  pair.  I 
bt.  per  tb..this  take  the  other  terminal  and  mn  it  ap  and  doirn 
nmewe  t  fai.T«  '  rapidly  on  the  fine  wire  wrthont  breaking  ooBtaot, 
"  u  to  leaaen  or  incrsaie  the  sironit  reaietance  liy, 
"= *■  — -ndnding  the 


BOTES  OH  THE  TELEPHOHE.-I] 
BtB.  M.  FEBOnsoN,  Ph.  D.,  P.E  S  E. 

FIBST,  to  ahow  the  utmost  ertant  of  a  disc  i 
tion,  I  eonneot   a  telephone  with   the  ( 

Dometer,  and  Ihsn  tap  on  the  dtee  ;  the  daflacti 

the  spot  of  light  BO  made  mnat  be  indeBoitely  greater 


iny  one  made  by  aonnd.  I  put  my  fimrer  'n  moving  armatorea  w  i 
and  keap  it  there,  for  if  I  let  It  up  aoddenly  ,  ""li '^8  action  only  of 
tha  motion  and  coanter-motion,  prodndng        ,"'?!''  tel'phoni 


oppoeile  anrrenta,  would  eliminate 

BOW  lift  the  fipger,  and  you  s*e  that  in  eaca  oa 

the  diaplaoement  of  the  >pot  of  IJRht  i*  barely  Jin,  \nowii 

I   now   take   thia  two-pola  magnet  (Fig.    3j,   and  I  Pf."' 

bring  qnita  doie  to  it  a  beaTT  place  of  iron,  one    "■  '■'" 

Tibration  of  whish  reada  tha  litrht  off  the  aiwle,  and 

whan  I  eaaaa  it  to  ribrate  quickly  with  my  hand, 

yOD  aaa  the  aert  of  Gted  qairer  of  tha  light.     The 

■Mrrenti    here  generated  are  indefinitely    slronger 

than  thoBB  of  a  tcle^booe  can  be,  and  yet  if  they  are 

deapatched  tbrouefa  a  telephone  their  preianee   is 

ntterly  ionored.     To  make  tbe  eaae  atill  etronger,  I 

take  B  £Slb.  iron  weight,  wbieh  ie  a  dita  of  tolerable 

dimMuioni,  and  as  I  cannot  well  ahake  anch  a  diac, 

iaprwenoeof  the  magnet,  I  ahall  ahake  tbe  magnet 

inpnaeneaal  it.     Here  again  the  aniUtioa  of  tbe 

■pot  of  liaht  is  aa  before,  aid  the  telephone  ia  dnf 

to  Um  whole    proaeediog.     t    ahall   row  vary  the 

•zMcimnDt.     I  ahalt  preaa  tha  magnet  cloie  Io  tbe 

weight,  and  tap  Tory  funlly  with  the  handle  of  a 

•cnwdriTar  on  the  other  aide  of  tbe  weight,  and  tha 

leUphaDa   does  not  miia   a  single  tap.     There   ia 

■«>)*thia(r  remarkable  in  the  eitrrme  senniliienras 

of  the  trhphnne  to  lonndi  in  the  dine  and  cnra  as 

compared  with  ita  indifference  ti  strong  nndnialory 

enrrenta.     Eien  whan  the  ma^rnet  is  placed  on  an 

armature  of  poliehed  iron  mach  heavier  than  itself 

and  pnllr>d  away  without  Daisa,  the  telephone  ie  atill 

etlent.     The  tog  felt  in  drawing  away  tbe  twn  from 

eaeh   other   might    make    ona    lhii>k    (hat  if  any 

ordinary   magneta  alactrie   UDdolation  woald  effect 

tbe  telephone,  it  abonld  be  one  thaa  genrratsd.  How 

dittarent  ia  the  action  of  the  infinitraimiil  galvanic 

pair  already  referred  to?    Bach  individnal  break 

makes  a  diatiuct  tick,  tboagh  the  strength  of  the 

oarrent  it  trsnamits  ia  immeaeorably  weaker  than  '  „^t&l.  of  the  heavy 

that  indacei  by  drawing  away  the  armature,  -"'<  '  '-        -    '   •-    >- 

the  serin  of  breaks  or  partial  hreaka  ia  dinti 
heard  when  the  connecting  wires  mn  looaety  on  _  __ 
other.    Thia  auroly  must  arine  from  the  fact  that 
tbe  telephone  recorda  an  electric  break  or  momentary 
orurent,  bat  not  an  undulatTon.    One  could  acaroely 

anytbina^nearer  abroalc   than  the  fall    of  [  iil^T 


in  an  unbroken  way,  ahntting  ont  or  indnt 
rasiitanca  of  thete  highly  non-conducting 
the  action  is  not  marked  by  tha  telephone.  If  I 
attach  the  ends  of  tbe  line  wire,  one  to  each 
terminal,  and  place  one  terminal  on  any  portion  of 
tha  fine  wire,  or  lake  it  off,  thus  shnnUng  off  or  on 
the  raaiatance  of  tba  intermediate  wire  at  once,  tbe 
telephone  now  aaavreri  to  the  electric  pnlses  tboa 
made.  It  woald  thas  seem  that  tbe  telephone 
anawera  to  an  eleotrio  pnlae  or  break,  but  is 
inoapabie  of  rendering  tha  Ena  outline  of  an  andnla- 
tion,  and  that  eash  electric  pnlsa  ia  recorded  ia  tba 
initramesl  as  vrell  as  tbe  saries  of  tbem.  In  con- 
tinuation of  thia  argnmaot,  I  would  mention  an 
,,  investigation  I  made  with  reference  to  the  form  of 
,f  '  the  telephone.     It  struck  ma  that  sa  in  all  magnetic 

.,.; —  _i 11.  . ...    ij^j  together,  any  effect 

Vi  enhanced  aa  compared 

pole,  tbe  aame  wonid  be 

All   Ulephonee    hitherto 

_  ..ly  bring  one  pole  into  play.    To  test  if  aoeh  would 

be  tha  casa,  I  cooBtructed  a  magnet  of  tbe  ehape 

ahown    in    Fig.    4.     I    took    an    ordinary  ab''"   - 

id  acrewed  an  iron  pin,  Jin.  long  am.  ,._ 

',  to  ona  pole,  and  put  a  lin.  bobSin  or 

007  copper  wire  on  it.     On  the  other  pole  and  iron 

atage  P  was  erected,  to  wbiah  wai  sorawed  an  iro 

ring  S^in.  oubide,  Sj|in.  inside  diameter,  and  Jii 

thick.    On  tba  under  aide  of  the  ring  a  diao  wi 

soldered,  with  aa  little  vin  between  as  possible.  The 


an^  '  diac,  and  to  eoptinne 

°l'7    pole  all  roand  it.     I  begoQ 

vibrating  theory,  and  found,  whei       „ 

that  tbe  ditc  of  ferrotype  plata  conveyed  the  aound 
'tary  i  ^^ii  anongh,  bat  was  accompanied  with  a  mati 
—        ■■  lale.     U  was  too  thin  for  its  site.     As  I  did 
in  to  mske  a  vary  loud  iaatrnment,  hi 
nt.  I  did  not  chanye  the 


eorrent  strength  after  tbe  Gi 
aimatnre  from  its  magnet.  "  ' 
of  the  cnrrent  correaponding 

of  tbe  iron  from  the  poles  prevenla  anvt .,_ 

domded  break.     But  it  may  be  raid  that  in  vihrat 

bodies  no  individual  vibratioa  ie  heard.     It  ii  o 

the  vibration  1  io  teriaa  in  a  note  or  noiae  that 

andihla,     fiat  how  doea  it  happen  that  the  ain..  .     ,„„„„  „„,  „,  ....„  ,_.™  .„■ 

break  in  the  cireoit  of  almost  tbe  waakeet  pair  that    than  the  other.    To  the  bobbii 

can    be  made  is  telephoned   to  perfection,   if  thf  ~        ■  ■  "      - 

principle    advanced   be    not    traeP    It   may    eeen 

MtomiBtodiatiDyniahthMbatwean  ahreakandao    disUnoe   hare   ia    veri  marked,' a  thick  diac 

nnJalation,  but  I  shall  cite  two  other  ajample".     I    only  railed,  and  nothing  more,  from   the  p 


inly  t» 


a  magneto- electric  machine  that 
v^mvalent    to   a  battery  of  six  or  Bavaa   unnaen 
•lamenta.    The  armature  reroWes  aboat  foi^y  limes 
in  a  saoond.  and  give>  off  in  tha  eame  time  eighty 

OOuiderable  drpth  from  a  high  maii .^  . 

minimum.     When  I  put  tha  telephone  in  circnit  and 
work  the  maahina.  thoaa  nndntations  are  rendered 
by  a  doll  wbirr  minslei  irith  thf  aonnd  produced  in 
the  iron  by  its  rapid  roUtion.     When  the  mot'oo  of 
the  armature  ia  alow,  nothing  bet  the  latter  noise  is 
haard,  and  the  electric  undntBtionB  do  not  crop  up  at 
all.     But  if  I  substitute  for  thia  ponerfol  in^tra. 
meat  a  medical  magnetic  machine,  the  wave  of  which 
is,  OToa  in  highly  reaiating  oircnita,  of  much  leei 
Bitntngth,  but  whose  nndalatioBB  are  cat  abort  di 
their  maiimnm,  eaoh  gleotrio  throb    ' 
■onndi  like  tbe  lap  of  a  h 
nuohine  is  driven  fait,  tha 


rer  wall.     For  one  of  thi 

.  ...  of  brass  iaatead  of  iron 

•o  that  I  could  demonatrate  the  diffaraoce  batweei 
a  two-pole  and  a  oue-pole  telephone.  On  eending  ■ 
message,  and  keepiug  oaa  of  Ibeae  in  each  band.  1 
found  that  tbe  ironataged  inalrumBut  waa  londei 
ihe  bobbin  sole  I  fiied  a  fara<i 

.  ,, idjusting  aetew   to  n^nlate  tbi 

distanoe  of  tha  disc   from  the  pin.      The  effent  a< 
diatanoe   hare   is    very  marked,  a  thick  di 

'  „   more,  from   the  pin   to 

the  beet  effect.    Taking  off  tha  diac,  and 

laying  bare  the  pin  and  platform,  I  now  took  a  box 


of  tinned  iron  plat> 


in.  deep. 


ly  ear  to  the  open  end,  1  gradually 

.  ..  .1 — ■_  ._  L___  ^ijg  masical  scale 

lom.     When   thi 


undnltttion  of    brmigbt  it  close 

sum  to  a  low    ganK  by  a  peraon    in  a  distant 

middle  of  the  box  waa  held  just  ,     .    . 

to  act  clear  of  it,  tha  aonnd  waa  as  in  tbe  usual 
telephone,  I  then  laid  t^e  box  down  on  the  pile, 
and  expected  the  aound  to  die  away.  But  no  \  it  was 
etill  there,  hnt  like  tha  faintest  echo  miles  away.  I 
then  gradually  abifted  the  box  towarda  the  other 
pole  atago,  and  it  grew  loud  till. 


act 


ting  of  tha  Boyal  B 


, ,  not  only  hear  a  neiaage,  but  funtly  sand 

tbni  imparted  1 1  than  carefully  listeaed  to  hear  any  sound  that  tbe 

pot  the  magnet  in  tha  oircoit 


pin  might  ai 

ofaB , , , 

■o  (o  tp«ak,  •  nlfMk  msaaaga,  \ 


rrpMted  tl ,. . 

reautt,  only  the  difference  between  the  vibra^ni; 
posittan  and  the  twn  pole  positions  iras  not  so 
marked.  Tbe  sonnds  were  now  lend  enough  to  be 
heard  in  a  room,  and  the  pin  rnade  itself  heardat  1ft. 
off.  I  now  repeat  this  eipsriment.  The  scratahing 
sonnds  joa  thuB  bear  are  familiar  to  any  ons  who 
has  dealt  witb  the  Beis'a  lelephone,  and  prora  no- 

liatakeahly    tba    identity    in    action    of    tht    two 

letmmeata. 

I  prooaed  to  develop  what  I  consider  to  bs  the 
theory  of  the  lelephona.  The  firat  great  oontribn- 
tion  to  telephony  comea  from  America,  whitie  in 
1837  Page  diaoorered  the  sounds  that  aoooBpanr 
tbe  m^netiiatioD  of  iron.  His  observBtiaiii  have 
been  very  mach  extended  by  the  Qermans.  I  ahall 
endeavour  to  demonatrate  tbece  sonada  to  yon  by 
maana  of  tbe  two  bobbin  magnet  I  have  onea  or 
twice  referred  to ;  and  as  it  plays  a  ooniiderable 
part  in  my  oommnnication,  I  may  hare  daBcribe  it. 
It  ia  a  horse-ahae  magnet  (Pig.  3),  aboat  5ia.  in 
length.  A  pin  ia  screwed  at  right  aogle*  to  ona 
pole;  and  in  order  to  allow  tbe  pin  on  the  other 
pole  to  be  l^in.  diatant,  so  aa  to  admit  of  larga 
bobbins  on  the  pins,  an  iron  plate  is  attached,  into 
which  the  pin  is  screwed.  The  pins  are  lin.  thick 
and  lin.  high,  tha  bobbins  are  nearly  llin.  En 
diameter,  and  are  filled  with  -1)07  copper  vrim.  Tha 
reaiatanee  of  the  two  is  200  ohma.  This  may  not 
be  the  best  tor  the  purposes  forwhich  I  use  it,  but  it 
dees  well,  and  I  have  not  aonght  to  cfasoge  it.  The 
pole  pins  are  flat  on  the  top,  and  keep  fixed  any 
article  of  iron  placed  on  them,  partly  In  their  Sat- 
neaa  and  partly  by  the  strength  of  tha  magnet. 
Whan  tba  fiat  round  box  (Fig.  3),  made  of  thin 
sheet  3in.  in  diameter  and  }in.  deep,  is  put  on  the 
pole,  tha  magnetde  sonnds  can  be  wall  shown.  I 
work  now  with  fiansen  oells,  and  I  close  oirenit 
by  dipping  thia  wire  in  a  cap  of  mcrcary.  A  aoand 
is  heard,  but  so  faint  as  to  he  only  beard  by  thoaa 
anite  near  it ;  but  when  I  break  cironit  by  taking 
tba  wire  out  of  tba  eup,  a  loud  tick  is  heard  audibly 
tor  a  eoniidarable  dittanee.  You  hear  it  almost 
reaches  to  tbe  end  of  tha  hall.  These  ticks  indioate 
a  new  molecular  dispoaitaon  in  the  iron,  ija  partieica 
in  the  line  of  magnetiaation  taking  a  new  aet  irith 
tha  magnetism,  and  than  relapsing  into  their  former 
atata  on  tbe  demagnetisation  caused  by  the  oeasing 
cnrrent  Befioad  obaerveri,  such  as  Joule,  find  that 
tha  iron  lengthens  in  magnetisation,  and  of  oeona 
shortens  to  its  old  aiia  when  left  to  itself.  Tha 
aonnd  tbna  prodnoed  ia  at  basis  a  molecular  vibra- 
tion, though  it  may  involve  in  it  the  ordinary  li 
verse  and  longitndical  vibrat'  '      ''^  -   - 

tick  these  last  sonad  loodeat. 
ever,  it  ia  alleged  by  several  obtervera  that  it  ia 
the  molecular  vibrations  chirfiy  that  sound,  tboorb 
these  may  be  accompanied  sympathetisally  Mr 
ordinary  vibrations.  When  you  make  and  break 
contut  suddenly  tbe  initial  and  final  tick  sound 
togetbtr.  If  wo  understood  the  oonditiona  in  which 
these  magnetic  sonnds  are  best  produced,  wa  shoald 
be  in  a  poiitioo,  I  humbly  think,  to  coostmet  the 
best  telephone.  We  ean  laam  aomething  of  tbeaa 
by  pnttiog  one  or  two  pieces  of  iron  ou  the  polea. 
To  a  certain  aitant  sixs  increases  the  aonnd,  as  yoa 
will  hear,  whan  I  put  a  2in.,  a  4in.,  and  a  6in.  plata 
on  these  poles.  Osnemlly,  however,  a  certain  aiaa 
answers  be>t  for  a  oartain  position  of  poles.  Thin 
plates  are  londeat,  and  thick  plates  seem  to  keep 
ikt  sound  within  tham.  I  have  here  an  ordinary 
glue-pot  of  oaat  iron,  with  two  boloa  in  it  for  aereir- 
ing  it  tightly  to  the  poles.  The  ticks  from  it, 
though  scarcely  audible  in  a  room,  are  given  ai  thin 
tinkling  Bonnda  to  those  near  it.  Anything  nuule 
np  in  tha  form  of  a  closed  box,  howarer.  tounda 
loodeat,  aa  you  paroeire,  when  I  pnt  a  Sin.  diie 
and  a  Sin.  box  on  tbe  polea.  Shallow  boxes  can  be 
used  instrad  of  platea  for  telnphonn.  Deep  or  lam 
boxes,  tbongh  they  may  inrrsaaa  a  mneicrt  aoBod, 
sonnd  hollow  in  speaking.  These  magnetic  soartda 
are  always  louder  when  there  is  facility  of  vibratioa. 
The  magnetic  force  plays  bast  on  tbe  best  iaatre- 
ment.  Henoe,  perhaps  BeU's  vibrating  diao  is  tbe 
best  form  of  development  or  reaonance  for  these 
magnetic  Founds.  He  has  diveoverad  a  method  at 
ignetic  aonndi  loud  and  audible,  joat  ai 


1   the  single 


atieal-instrnmeni 


a  almosi 


■ingi.     The 


when  it  is  gently  tapped,  and  whoa 

you  lick  and  tap  alternately  with  about  tbe  aam^ 
londnesa  yon  can  acarnely  disoem  tbe  diSaranBS. 
We  bare,  honever,  at  basis  a  molecnlar  action,  of 
of  which  the  vibrations  of  the  armatara  plate  ara 
bnt  a  msnireatation.  We  may  have  in  its  vibrationa 
a  momentary  redistribution  of  magnetic  matter  In 
a  magnetic  field  i  but  it  ia  not  the  simple  play 
between  magnet  and  keeper  that  is  the  easanoa  tk 
Profnaor  Bell's  theory.  The  action  oncurs  whaa 
tha  keeper  Ilea  fixed  on  the  polea,  and  vrithont  > 
keeper  at  all,  for  with  eleclrlc  messages  posrerhl 
enough  the  core  of  the  magnet  itsrlf  pounds  without 

any  aid.    The  magnetic  conditions  tf  this  at" 

as  yet  oompsrativsly  uDeiplon 

The  n „_  :_ 

Bob's  appUeatian  of 


ily  noeiplored  tanitorj- 

in  the  history  4t  lalsiiliooy  WM 

gf  thcae  ticks  t.^  the  teltpatihiin 
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•«(   mnainl  Hntidj.     Tlit  rnkgnetia  tieki   of   tb« 
fUa  aad  tmhIi  jut  numin^  tit,  far  the  most 
put,  tlie  fanduamtsl  notia  prodaced  bf  tm»*erM 
nhntuKU-    When  the  oarraat  ji  freqneatlf  intci^ 
nptad,  tba  indiTidul  lieka  ars  no  loDgsr  obaened, 
M  a  Bat«  U  pTOdaoad,  dipeodcnt  in  piteli  toWj 
<B  tbe  fraqaanej  of  tbe  btaRnptioao.    Thia  not«  is, 
howtrer,  konmpauM  by  the  oetallie  cling  of  ths 
fntlsoNatal  iiiit*^  aod  the  ihupneii  of  ths  fornter  i 
ii  tharabj  mndi  impund.    It  u,  theTeFor*,  of  the 
irtBoit  importaDoe  to  inppreu  thia  ooDfoiing  easam- 
pHdmnit,  Bud  thii  ii  doDs  in  grgrj  good  telepbooi! 
brdunpiarorMnSiDg  the  tandameatal  note.     Thi> 
k  iSected  by  iuiimiiiji  the  diapfarum  between  ti 
^eoai  of  wood,  lo  that  it  Mnadi  doll  aod  d«ad  qni 
without  eUng.    When  a  weak  KalTaaie  pair  U  e 
IcBponitd  ^  pottiDR   tbe  bJads  of  a  hnU«  in 
iirablar  of  ordinair  watrr,  and  tht  other  eltment ... 
■applied  bj  the  eod  of  (be  copper  wire  oomina  rrom 
Um  hiDding  loraw  oF  a  Bell  telephone,  and  when 
tka  wJTa  from  tbe  other  aerew  ii  made  to  tonoti  ths 
part  of  the  knife  abore  the  water,  the  firat  magaal 
tidii  bvid.aiid  wbtD  it  ia  lifted  thearaord  aound 
!■  filfaer  eaea  it  ia  a  dnll  tap.     The  loadnesi  ai 
UBaiical  ehiraoter  of  thne  tioka  ia  a  rongh  tut 
tlu  toudoBU  and  definitian  of  the  inatmmnnt.     It 
coofaraia  toaoonitie  prioeiptai  that  any  ainglsTtbra- 
lioB  irpeated  with  anj  degree  of  ioteniily,  in  ao; 
ndsr.  and  with  any  rapidity,  wil]  be  able  to  render 
■Q  t^    eooiplEiitiea    of  artionlata   epfeob.     Tbe 
■■inetis  tick  or  tremor  ia  capable  of  all  Ihia.     We 
luiT«  bat  to  lend  eleetrin  onrnnta,  wbioh  are  Ihe 
dcotrie  iotecpretation  of  tbeta  aonoda,  lo  anch  a 
■Bfaatic  arrangement,  and  the  tick  will  rtproiioee 
thM  to  pvfect>on.     ETerjthiog  depandi  on  tbe 
petftetton  of  the  eending  iutrament,  and  theniD 
tkiifly  1^  tbs  inp«rI»otioB  of  the  Beii  telephone. 

Wa  BOW  coma  to  the  orowaing  ataoe  in  the  biatorr 
fit  tdepbosj.  PrafeMor  Qraham  Bell,  in  addition 
ta  dcrelopanR  the  neeiriiig  initrameDt  of  Bmi,  bee 
Wing  iaatmmant  makta  a  perfect 


It  d»ea  ic 


tt*  senTtrao  of  the  reeeinng  action — ni.,  iaatead 
rf  eleetriratj  producing  aoond  tfarangh  molraatar 
lelMB,  that  aonod  prodncai  aleotrioitr  thronsh 
— tafailer  action.  TibratioDa  play  their  part  in 
Aaaa  in  the  magnetin  tink,  in  aoma  way  baighten- 
iaf  tbe  aetioo.  Each  elamtut  of  aonnd  may  Im 
milbiuH'  like  tbe  tick  which  ii  eoDrerted  into  a 
MtMMlan  oarrait,  and  reeorded  at  the  olber  and. 
It  tbR«  M  nek  moleonlarly  (teneratad  aarreDts, 
Odr  piMenaa  bM  not  hitherto  been  inipected. 
latUng  bat  a  magnotio  anbatanea  produoea  them  i 
HrtUag  bnt  raeh  ean  meal  their  eiiataaoe. 

I  woold  lam  np  what  I  hnmbly  aabmit  aa  the 
tteny  o(  thia  perpleiiag  iDitmrarnt.  At  thn  n^ 
eaiteg  atatioB  it  ean  be  proved  wall-nigh  to  di 


eal  Bot  ■  Tibratian  meDhanioalty  prodnoad,  that 
aadli  tbe  eonnd,  and  tbia  moteeidar  Tibration  be. 
eiaaa  londer  the  eaaier  tbe  aoaading  body  Tibratea. 
Soing  tbnt  then  ia  the  moat  perfect  comapondaDca 
MwHn  the  aeading  and  reeeiTing  inatmmenta, 
thra  it  orary  reaaoa  to  lo  belicre  tut  the  eending 
iartnoBeet  eihilnti  the  eonTena  action  to  th* 
wamag  initramant,  and  that  there  again  aonnd 
tab  «B  iron  eo  ai  to  prodnoe  moleeolar  cbaTigeti, 
tta  alertiio  power  of  wfaiob  ia  mnoh  enhanced  )tj 
fttTibration  of  tbe  aonadiDg  body. 

that  tbia  theory  ia  not  all  apeonlation,  I  iatroduca 
ta  MOT  notieannew  form  of  Iba  telephone,  half  Reii, 
bit  Bdl.  It  i*  nothiEg  elaa  than  the  two-bobbin 
■ifMt  (Fig.  3)  irith  tba  aballow  tinboi,  B,  plawd 
m  At  pcdM.  Here  ther«  ia  no  Tibratiog  diie.  Wa 
wi^  call  it  a  fixed  plate  WephoDe,  for  the  box  ia 
leld  firmly  by  tbe  poke.  With  two  ancb  inatra- 
Mate  I  bave  ooeamonaUy  worked  qnile  aBliafao- 
ImJIj;  bvtaaiti*  only  bare  in  pieoet,  and  not  pnt 
tr  tit  nae,  it*  aetion  ia  not  yet  qoite  to  be  depended 
H.  Howavmr,  it  hai  reaebid  tbe  atago  that,  with  a 
be  tdephone  at  tbe  one  aod  and  it  at  the  other, 
■■aagaa  can  be  alearly  ginn  and  reonred  by  it.  I 
kna  lad  no  labonr  ia  tbe  conitraotloa,  aa  tha  part) 
rf  it  ware  made  to  darelope  mignetie  loond'.  It 
■i|U  ba  eallad  a  tree  and  aaey  telephone,  for  any 
Map  at  iroa  laid  «o  the  polea  will  aond  or  receive  a 
■amaga  ia  a  aott  of  way,  very  mnoh  proportional  to 
Iba  powBi,  •>  yoa  have  heard,  of  ahowing  magnetic 
titu.  I  eaa  eaaily  aaaid  a  mntloel  meaaage  throngfa 
tk  oaai-irea  ^no  pot-^metimea  even  a  nrlM] 
■■ia|»  I  eao  alto  with  eaee  dalirer  a  meaaage 
tbaogh  a  biaooit  tin.  Tbe  aballow  tin  box  ia 
MlaaleJ  bveaoa*  it  ia  the  moat  reaonant  of  magnetio 
Maa^  Still,  even  here  vibration  followa  hard  on 
A*  heeli  of  molaenlar  action,  for  1  cannot  screw 
IksN  bosaa  firmly  to  the  polea  withont  very  mnch 
lmh«iB<  lb«  aonnd.  They  can  be  preaaed,  how- 
tiw,  by  SWOodMl  frame  OD  Ihe  polga  withont  com- 
P»miiiaK  tbai*  aotioa.  On  the  other  band,  it  thay 
Mk  antbaar  polea,  the  maaiagn  it  not  well  aent. 
IhhaariK  "f  >^  »■*'  Pl>te  lelsphone  on  tbe  drift 
4  tlima  aelai  Buat  ba  evident  to  any  one.  Beis'a 
I  saa  Ml  im  wire  in  a  ooil.  In  the  praaent 
Oa  wtn  and  coU  ia  only  bent  np  into  a 

" — *  "  box  pnt  CD  the  top.     The 

lite  aonnd  when  the 


jnrranta  tranimitted  are  atrong  enongh.  The  box 
jnly  aRrvee  to  bring  them  into  reliaf.  With  weak 
jurrenta  I  mnit  nae  the  box,  fer  my  ear  ia  not  aenai- 
tive  enoaah  to  hear  tliem  in  tbe  core.  So  mach  for 
^Ivanio  cnrrniU.  With  telephonic  cnrreate  tha 
901  ia  again  neceaaary.  Ia  it  notalmoata  certainty 
ihat  I  anontd  alao  hnr  by  the  oore  it  my  ear  were 
iharper?  The  Bell  lecaivar  ia  thus  not  saaentially 
difFerant  from  the  Eoa  receiver — it  ia  only  an  improved 
moliGcation.  Wtieo  I  apeak  thnnigb  one  ot  theae 
telaphonea  I  nae  aa  iaatramenl,  in  my  opinion, 
identical  with  Ball'a ;  and  when  1  reoeive  at  the 
other  end,  I  have  oiJy  the  developed  knitting-ion 
and  coil  ot  Reia. 

Before  canelndin^,  I  woald  only  gnard  nyaelf 
agaiaal  tha  poasible  unpotation  ot  not  full*  appracia- 
ting  the  (oainaot  the  man  who  hn  preaentea  the  world 
with  tbia  wonderful  gilt.  I  have  andeavoored  to 
prove  that  in  fntDre  booka  of  acienoa  Bell'a  dia- 
eoveriea  will  be  given  ai  twofold ;  flrnt,  having 
deviaad,  perhapa,  the  beat  way  of  developing  magni  tie 
lonnda  in  iron;  and,  aecond,  ot  ibowiog  that  the 
condition  prodocad  in  iron  by  eitemal  sounds  reanlts 
Id  electricity.  Bat  I  cannot  cloae  my  eyea  to  the 
tact  t»t  it  ia  taiy  to  regiater  or  examine  a  thing 
whrn  it  ia  got.  The  getting  of  it  is  the  important 
matter.  Erery  problem  la  aaey  when  it  i*  rolved, 
Imt  that  does  not  detract  from  tha  merit  ot  him  who 
lolveii  it.  Proteaaor  Bell  baa  tnrniahird  new  material 
For  thought  and  advaooamaDt,  which  other*  may 
work  np  aa  thay  may, bnt  bia  ia  tha  merit  ot  creative 


FBACnCAL  KBCHAKISH-ly.' 
Bt  Hb.  Jobhua  Rosa,  M.E. 
Taettk  of  Qear  'Whaela. 

IN  ideoting  which  of  tha  onrvra  pravionaly  do- 
acribed  aball  ba  applied  in  the  formation  of  a 
wheel  or  wheela  the  eonttrnctor  ia  goveraed  by  Iha 
pnrpoaa  for  whioh  lh«  wheel  '      ' 


from  involute  teeth.  Epicycloidal  teeth  are  em- 
ployed wheo  tha  distance  between  the  oentres  of 
the  wheels  in  {rear  ia  peimanently  fixed,  bnt  wben 
thia  diatanca  ia  required  to  vary,  involute  tetth 
'  '       aaaona  which  will  appear  in  dne 

On  aceonct,  however,  ot  tlie  difflcnlty  ot  eon- 
atructin^  epicycloidal  teeth  tor  [litchet  leaa  than 
about  Iio.,  it  ia  the  nanal  praotioe  to  apply  the 
involnto  curve  to  all  pitches  ot  that  and  leti  pitch. 
Small  out  g«n,  both  involute  and  eDiovelaidal. 
have  indeed  beon  made  of  late  a  aj 


,  because  tha  eonditioi 


...  he  them  ii    .__ 

ordinary  eourpa  of  workahop  manipulation.  Fine 
pitch  gear  couetnislian,  both  as  regardi  the 
invclute  and  epiaycloidal  farms  ot  t«etb,ie  indeed  ao 
entirely  a  branch  by  itaelf  that  it  mutt  reoaiva 
aeparatfl  treatment. 

Ij>t  us  now  proceed  with  the  oonatruction  eta  paur 
of  wheels  to  work  together  and  not  to  gear  with  any 
other  wbeela.  Tbe  dittance  between  the  wheal 
cxntres  being  permanent,  we  aelecb,  according  to 
cnatom,  epicycloidal  teeth  with  radial  Bank).  If 
then  we  are  given  the  diametETof  the  wheel  at  the 
pitch  circle,  and  the  pitch  and  number  of  teeth,  we 
may  proceed  tt  once  with  the  practical  conabiie- 
tlon  ;  bnt  it  ia  obvions  that  tha  circa mterenoe  of 
tbe  pitch  circle  must  be  annh  as  will  ba  diviaibla, 
withont  leaving  a  remainder,  by  the  given  pitch, 
othsrwiae  there  would  be  at  one  part  of  tbs  wheat  a 
traction  ot  a  tooth— a  aanatmction  whioh  ia  im- 
practicable ;  so  that  if  the  circumstaDoea  of  tbe  oaae 
reqaire  a  definite  circamterance  ot  pitch  circle,  the 
pitch  of  the  teeth  muat  be  made  each  ai  will  dlvid*  ' 
intothatcircnmtarenc)  without  leaving  a  remundar; 
bnt  if  the  circnmstancea  compel  a  definite  pitob  we 
must  make  the  pitch  circle  of  a  circamteronee 
diviaible  by  the  pitch  without  leaving  a  remainder. 
It  one  of  two  wheela  is  to  be  twice  as  larse  aa  tbe 
other,  one  will  contain  twice  as  many  teath  aa  the 
other  ;  henoa  it  ia  muoh  mora  simple  to  gauge  tha 
aiia  of  tbe  wheel  by  the  nnmbec  of  teeth  it  oontuni, 
mi  to  avoid  ealculaciona  in  the  workihop.  Moat 
workman  have  a  printed  table  containing  colnmna 
of  fignrea  nnder  the  following  headinga,  "  Number 
of  tooth,"  "  Pitch  1"."  "  Pitch  3","  Ac. "  Diameter 
of  wheel."  Ac.,  eo  that  a  teadj  eetection  of  pitcha 
or  diameten  tnittbte  to  any  given  drcnmatanoea 
may  be  made  i  or,  Ending  none  to  exactly  suit  the 
requirementa,  we  may  aelect  tha  neireat,  varying 
either  the  pitcb  or  diameter  as  may  be  moat 
anitable.  It  will  generally  be  fouod  that  tka  pitch 
diameten  of  wheals  tor  certain  pitchea  and  nnmbrae 
of  teeth  ran  to  two  or  three  places  ot  dacimala,  and 
that  thata  dacimala  are  not  oonvertible  into  ancb 
fractiooa  of  an  inch  aa  are  marked  o 
measnring  rules.  This,  where  aecaracy 
(and  accuracy  is  invalnabte  in  gear  work),  hat 
a  serions  drawback  in  Ihe  pra'itical  opcrationa  of 
the  workabop.  Tbe  special  steel  gear  mlea  ot 
Brown  t  Sharpe  are  theruFors  a  boon  to  cavatnl 
workmen.  Theae  rales  are  marked  in  fine  clean  line* 
to  various  fractions  of  an  inch,  aa  6.  7,  8,  9,  10,  Ac., 
up  to  3Sths,  enabling  ths  tetticg  of  the  oompasaet 
lo  correct  radius  at  well  at  their  ready  adjnttment 
ts  chord  pitch. 

The  diameter  at  the  pitch  oirele  and  tbe  pitch  and 
namher  ot  teeth  being  determined,  we  have  to  find 
the  proper  addition  lo  make  to  the  radius  ot  tha 
pitch  circle  for  the  points  ot  the  teeth,  and  thia 
addition  ia  termed  the  addendam  or  "  depth  beyond 
the  pitch  line,"  aa  marked  in  the  wheel  scale.  The 
propoHiona  in  that  aoale  are  those  given  by  Prt^ 


versally  accptad,  except  it  be  la 


jfarw 


V/^' 


il  tha  employment  of  the  tbeoretioally  most  de- 
.irable  form  of  tooth.  It  ia  perhaps  tha  better  plan 
lo  first  explain  the  mode  of  constrnction  of  the 
TariouB  forms  ot  teeth,  and  to  sabeeqnently  explain 
tha  oonditions_ whioh  determine  the  aeleation  of 
then.  For  a  pair  of  wheela  in- 
r,  and  not  designed  to  wori 
.   „  .  'heelaof  adiSorentdianieter. 

teeth  having  epicycloidal  facet  and  radial  flanks 
re  nsnally  conceded  lo  be  tbe  moat  deairahle.  If, 
owaver,  wheela  rsqnire  to  operate  with  othera 
aving  a  different  number  of  teeth  tb«y  are  termed 
iterchangeable  wheels,  and  reqaire  to  bate  bypo- 
ryoloidal  instead  ot  radial  flanks,  the  faces  remain- 
ing apieycloidal  as  before.  Both  ot  theae  forms  of 
leeth  are  tarmed  epieyuloidal,  aa  contradistlngaiabed 
rmm  tba  ScifalUc  Amrrican,  Oontbuad  trons  p.  IM, 
ToL  XXVL 


.   .   .  clearance,  which  we  will  leave  for 

future  consideration.  Beferringlo  that  aoale,  than, 
we  add  to  the  diameter  of  oar  pitch  circle  _  an 
amount  eqoal  to  twice  the  "depth  beyond  pit^ 
line"  given,  for  the  aeleeted  pitch,  on  tbe  aoala, 
and  we  have  ihe  total  or  extreme  diameter  to  wbioh 
the  wheel  moat  be  turned,  and  while  the  wheal  ia 
in  the  lathe  wamnat  strike  a  fine  circle,  ot  oorraet 
diameter,  to  aarve  aa  the  pitcb  circle.  Our  nait 
duty  ia  to  ilivide  off  tbe  wheel  at  the  pitoh  oirele 
into  B^  many  diviaiona  at  there  are  lo  be  teeth  in 
tko  wheel,  and  in  tbe  case  of  the  larger  wheela  thit 
is  no  easy  taaV,  becanae  the  pitoh  given  ao  far  ta 
the  arc  pitch,  and  we  have  to  convert  it  into  chord 

fitch.  Thia  we  may  do  by  the  construction  given  in 
'ig.  24,  p.  19i,  Vol.  XSlV, ;  butoven  by  that  oon- 
atrnotion  it  is  impracticable  to  let  the  oompaaae* 
to  the  exact  proper  distance,  because  an  error  of 
halt  thethickDesa  of  a  line  will  be  multiplied  on 
going  around  ths  wheel  t>y  aa  many  time*  aa  the 
pitch  ia  oontained  in  the  mrcumference  of  the  pildl 
circle,  so  that  in  a  hundred  teeth  ths  error  would 
ameant  to  the  tbicknns  of  fifty  linea.  and  as  all  tbia 
error  would  t^  apon  tba  lait  tooth  it  would  ba  too 
great  to  b«  admiaaible.  By  tbe  oonttmction  abown 
in  that  fignre  wa  mna  aet  the  oompaaaaa  ao  netc  at 
to  Bare  apaaing  ovtr  UM  whad  two  <v  tbrta  timet, 
and  this  ft  a  great  aaat***"—  ■  -  it  (|  im- 

praetieaUe  to  aat  tha  ■«  to 

apaoe    oft  tba    wtal  'mL 
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■ntn  kt 
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,n  onlj  adopt  a  mrtbort  thjit  will  be 
nt  aod  that  will  diTide  vhatorer 
b9  butween   i,   nFtmbn-  of  taetb  ; 


rea  Dnmber  of  tMtb) 
'ole,  Tig.  26,  we  m*rk 
o(  tbe    circle    ■<    ma 
u  ai  equBl  in  number    one  hilt  of   tbe 
iuiDtb«r  of  teotb,  tbelkst  diTuion  lO  mi__ 
'       '    '    '      tb«   figure  b;  B.     Cammenciag 


mod  lUi   DIK7  Va 
{tor  a  wbtd  '      ' 
■n  potnt,  A 
an  O*  bft 


SCIENTIFIC  NEWS. 


eicitine  aolution  ia  composed  of  6  pints  ot 
nater  to  one  of  Bulphuric  acid,  to  which  ia 
kidded  12oi.  of  bichromate  of  potuh.  A  b^Aaiir 
ot  ten  cella  ia  Bafficient  to  bring  a  platiniun 
wire  of  H  «.  W.  G.,  30in.  long,  to  a  red  heat 
ia  a  very  short  time  vhen  air  is  injected. 
"od^  MarersirisT?'  "ThTvMrthat  the  total '  Opinions  are  divided  as  to  the  cause  of  the  le- 
.ost  ot    the   Loaa   Exhibition   wUl    proba,blj  I  •"'"'^"^  «»"''?'.  ">«  m'^ntor  cLummg^  tiftt 


ttn  at  A,   <re 


igiire  b,  H.  Uommflncmg  ^^^^  ills.OOO.  an  expenditure  incnired  with-  l^y  are  due  to  hie  oompoaite  met 
,°t5di  of  tCriJrJ^^^l  '>°t  the  knowledge  of  Parliament  or  the  aano-  ''^'}^  <»'''="  ««»^,  *>>«  l?'***^? 
''?™-„'''*''/^'"'*'.f^r'°,B  Lion    ff    the  Tr^ar--.     An^rt,    from  «!!    ^-on-    "Oting   cause,  the    circulation   thn 


and  C  D 


s  readit;  obtuneJ  b; 


■t  C,  aod  midna;  betwera 
wamark  a  point,  Di  aod  ao 
oompanca  were  nt  correctly 
■otly  diamrtricilly  opponite  to 
tbe  i«adiir  thnt  D  msy  be  mor 
matcaisbt  rdpt  inUr^eeting  i 

■nou  to  Dj  but  tbe  procMi 

■ham  Ds  tfaat  tbe  compoues  ire  let  too  close  to- 
(sUur  to  an  amonnt  Fqnal  to  tbe  eneDiphteealh 
part  of  the  diiUoca  between  C  and  D  at  tbe  pitch 
dnlei  henae  ire  ma;  oilstone  tbe  compasa'^s  with  a 
■HH  a  slip  of  atone  applied  lo  both  points  on  tho 


IlaaDUine  the  wheel  hsTiuK  an  erei  nnmbor  cf 
teeth,  A  and  D  are  t«o  correctly  marked  diTi^iona. 
mth  our  eompaiien  corrected  to  the  bent  of  oor 
iodjpnent  wp  proceed  ia  obtain    two  more  correct 
ffinilon<  aifotiom  : — SttrtingatD,  we  mark  within 
Uie  eirele  the   litiea   1,  2,  3,  4.   and  then   atarting 
bom  A  we  mark  tbe  line*  5,  6,  7,  8,  and  9,  and  tbe 
«aatre  betwern  the  lines  i  and  0  ii  another  c 
diriBion,  and  if  tbe  line?  ciactly  meet  at  tbe 
the  ecmpa^'CB  are  correetlr  sat ;  hot,  if  not,  « 
otlitaaR  Ihi-  point)  agaiTi.  Here  it  ia  to  be  not' 
.    in  tbe  diriiioi.a  marked  to  obtain  our  Ent  pai     . 
the  mark-  were  all  made  ontiifle  tbe  eircl-?,  and  all 
ihort  and  of  a'loiit  equal  leogtb.  while  tbe  diiitioui  , 
to  obtain  onr  teoond  point,  E,  were  marked  within  1 


of   the  Treasury.    Apart   from  all 

^iderationa  as  to  whether  or  not  the  Exhibition 

BOS   worth    the    money,   a  lery   seriouB — the 

ommittee  call  it  "  grare"— irregularity  has 

.      <een  committed  by  some  persons  in  authority ■ 

.nd  B,  and  carried    j(  the  Uonse  votes  a  euoi  of  money,  or  the 

f.  .„7'.^Ti'„*:.1^  I  Treasury  BanctiOQS  its  expenditure,  John  BuU 

~  '"  "°"         may  grumble,  but  he  knows  thst  the  vote  has 

Ijeen  regular,  or  that  his  servants  are  prepared 

(o  jnatify  their  sanction,  hut  in  this  case  a  sum 

tif  £15,000  has   been  expended   without   the 

iianction  of  the   Trcnsury,  and-wlthout  a  vote 

from  Purliiiuient.    If  the  moue;  was  spent 


hey  are  due  to  his  composite  metalUo  pl^ta^ 
I  th« 


a  bnn&-fide  eipenses  ot  that  Exhibition  there  .  the  pupil  of  the  eyi 


icting  cause,  the  circulation  that  promoted 
iBsisting  to  bring  fresh  sotntion  continnallj 
into  contact  with  the  plates.  When  air  ia 
l.'eing  forced  in,  the  battery  develops  an  enor- 
mous amount  of  beat,  and  aft«r  a  time  the 
i:ells  become  so  hot  that  they  cannot  be  tonclied 
\fith  tbe  naked  hand. 

Duboisia  ia  a  new  drug  introduced  from 
Australia,  containing  a  principle  resembling 
:itrapiae  in  its  action.  It  is  an  extract  from 
tho  leaves  of  Buboisia  myoporides,  and  will 
pirobably  form  a  substitute  for  beUailonna,  at 
promptly  and  certainly  in  dilating 


le;   the  ( 
.  and  thiia 


nothing   more   to  eay  except — Don't  do  it 

iigain  ;  but  from  the  manner  in  which  a  request 

tor  tho  items  hn^  been   treated  a  vi;ry  unplca- 

tiant  Buspicton  hiLs  got  abroad  that  aomothing 

reel  I  inorc  than  a.  "  grave  irregularity  "  has    bi«n 

rek    perpetrated.     Hence  the  milil  recommeadiition 

may  ,  ,it    the  Committee  of  Public  Accounts— that. 

thtt    whenever  it  ia  proposed  to  hold  an  exhibition 

■  ^;  I  irhich  will  in  any  materiiil  degree  increase  the 

expenditure  under  the   various  sub.heads,  a 

lOte  to  that  ellect  should  be  appended  to  the 

U"to"keepthBViae;  !'"."'°»^  /?'  th«  information  of  Pirliament. 

gmler  aoonracy    On  small  t  "'"  not  satisfy  the  present  critics,  and  will  not 

" -"    ■-'-  ■      -      -'  -    '  inspire  them  with  any  confidence  in  the  ability 

iif  the  Department  to  advance  the  ijcst  interests 


med  a 


wheels  it  is  pom'tiraes  adriiable  to  step  the  poi— 
nf  tba  oomps-ifrs  around  to  set  them  approiimatcly 
Mimet  wilhant  drawtn?  any  lines,  tbe  objeot  being 
to  avoid  hivirg  a  oonfusion  of  lines.  Starting  agui 
bom  D,  we  mark  tbe  lines  from  10  to  13  JDclaaiTO, 
ud  starting  from  A,  wo  mark  thoae  from  14  to  IS 
iBslnaive.  obt-iiiniog  the  piint,  F,  correctlv.  Con> 
ttnnni  this  pmoesa  batweea  A  and  E,  E  and  D, 
D  and  F,  and  F  and  A,  we  may  step  or  divide  off 
tba  wheel  more  accoraleiy  than  ia  poaaible  by  anj 


mi    with 

t  may  be,  will  be  too  fine  in  itself  and 
too  widely  distribntad  to  be  found  by  any  ordinary 
mrkshap  mea-nrnqieiit.    If,  however,  Uie  nnoibei 
of  teeth  in  the  who  1  is  an  odd  inatead  of  an  even 
one  the  prooess  rrquirei  to  be   sUgbtly  varied,  aa 
follows  I  Setting  tbe  compares  as  near  as  possi 
by  the  metbod  abown   in   Fig,  21,   we   start  fr 
■ny  point,  1,  Fig.  27,  and  step  off  the  divii>i< 
from  2  to  9,  an  1  then  commencing  again  at  1 
4iviaioBS  from  10  to  17,  and  the  error  of  the 
ot  tba  eompasnes  WSl  be  shown  in  the  diffcronca 


The  death  ie 
:Lt  Ueilbronn. 
(he  piopoundt 


announced  of  Dr.  J.  R.  Mayer, 
The  deceased  was  famous  ae 
r  of  tbe  mechanical  theory  of 


e  oompissei,  and  aince  then 


<   tbe 


ire  17  di 

«  alter 


i.I7lh  part  ot  Ih?  diffarenoe.  Thin  being  done  an 
nearly  as  the  judgmeBt  can  determine,  we  find  the 
ewitra  between  S  and  17,  which  must  be  done  with 
aoothar  pur  of  oompaaiiea.  because  it  is  imprao- 
tieaibls  ta  reiet  the  pair  fint  used  as  Ime  as  thp 
'       '  u  enabled  as  to  do.     Wo  then  dra«.' 


arkasf 


At   the    Koyal    Institution    recently    Lord 
Bayleigh  "discoursed"  on  the  explanation  of 
certain    acouatical    phenooiena— miiinly   with 
reference  to  the  maintensnco  of  vibrationa  pro- 
ber   ducing  sound,  especially  by  meanj  of  heat.     A 
ren     modification  of  a  Trevelyaa  rocker  was  shown 
^    to  be  capable  of  producing  a  continuous  sound, 
iblfr    [ho  maintenance  of  tbe  vibrations  depending 
°^    .n  all  coses  upon  the  maintaining  force  being 
thr    applied  at  the  right  moment.    The  hydrogen 
gg^    ringing  Same  was    ahawn   in   various    forma. 
bi>.    Lord  Bayleigh  saying  he  had  worked  out  the 
explanation  mathematically,  but  hesitated  to 
put  it  into  a  colloquial  form.    A  simple  glasa 
tube,  with  a  ball  ut  one  end,  when  hentEHl,  gave 
out  a  continuous  musical  note,  as  also  did  a 
tube  with  a  wire  grating  in  it,  the  grating  con- 
tinuing the  note  after  the  tube  was  removed 
from  the  source  ot  heat.     Lord  Eay leigh  said 
he  believed  the  explanations  usually  gireti  ot 
many  of  these  phenomena  were  incorrect,  but 
on  lue  Jine  :  from  the  nature  of  the  conclusions  at  which  he 
Q  of  circle,    had  arrived,  and  the  short  time  at  his  disposal, 
point  npoii  |  [^  was   impossible  to   describe   thni 


H.    Then  nating  tbe  other    ___ 

5"  .^"J"^'™  ."f  M  and  L,  we  draw  the  seotiori  i  audience.    'Presumably  fhey  will  appear  in  mo 

5  ^-A^i.C^    Taking t^™':!nd'^.r!,f%°'^''    »'''=°'"1  ^■>'">"«  "'  ""^  "  T^ecry  ot  t^und." 
01  eaea  nifision.      lakLngtne  second  pair  of  com.  .  ■' 

paMea,  wsfiid  on  the  line,  L,  the  centre  brtwefuM        At   the    meeting   of   the   Edinburgh    Koyal 

a>d  »,   prodneing  the  point,  O.     Adjuatinj  then-  .Society  last  wei-k.  Prof.  Tait  gave  an  account 

o'tiair  upon  O,  th^  I  ot  his  investigations  into  tberuinl  conductivity. 

s  generally 


.    .       cideawithM 

m,  with  thwe  compulses,  rest  one  point 
eantn.  A,  and  mark  on  the  inside  of  the  circle  tbi 
UiMi,  B  and  C,  and  the  diatsniie  between  C  and  I 
will  be  that  of  tbe  drat  and  adjusted  pair  of  com 
paases.  Th-n,  aUrt  ng  from  B,  we  mark  on  the  iuFid. 
at  the  oiro).<  the  diTisions,  tbe  lines,  D  E  F  and  G 
ati  th>n  eonmericiug  at  tbe  point  I  wo  mark  ala 
intUe  tbe  eirele  the  diviaionf,  HIJ  K,  anl  equi 
distant  bet^te  n  K  and  G  on  the  circle  we  obtw^ 
■notber  of  our  permanent  and  correct  pointt  o 
divisiona.  This  procca  we  Barry  out  on  tbe  otbe 
iidaof  tbe  eirele,  bosinning  first  at  C  nnd  tbrn  *t  I 

1  P  and  Q  at  the   circle.     We  have  thu 


N  ^".^li,'*'';    Ho  Cnda  that  there 

""'"  '"  '  thermal  conductivity  on  a  rise  in  temporatur 
and  not  a  decrease,  ns  in  the  else  of  iron  ;  tJiat 
the  tliermal  conductivity  of  electrically  bad  is 
greatly  inferior  to  thot  of  electrically  good 
copper;  that  German  silver  is  aliout  the  s.imi' 
as  electrically  good  copper  in  conducting  power 
for  heat,  but  he  was  not  able  to  give  the  pro. 
portions  between  the  thermal  and  electrical 
conductivities  of  the  bodies  named. 

.     „ ...  ,      A  modification  of  tho   bichromiito  cell  has 

imdnoing  anitbpr  permanent  divi>ion  eqniiiiatani:  ,  b«eu  introduued  to  this  country  under  thi:< 
botwarn  P  and  Q  at  the  circle.  We  have  thu-  name  of  tho  pneumatic  battery.  Instead  of  ii 
carbon  plate,  tho  negative  consists  ot  a  copper 
plate  coated  with  lead,  one  side  of  which  is 
faced  with  platinum.  The  most  peculiar  fea- 
ture of  tho  cell,  however,  is  o  uielliod  of 
aerating  the  solution  by  means  of  n  perforatcil 
__^^^^__^_^_^_  tube  fixed  into  the  bottom  of  each  cell,  and 

F.  Eoarrri  finds  the  temperatn.-ea  of  the  flan.,  of  *''«"¥^  '"^"'^  »'■■  "=??,*»  blown  by  a  fan  or 
tbaBnnaen  burner  to  be  in  the  e.ternal  anvslopp  'orced  by  pressure.  Tho  result  le  said  to  be 
l.S6(P;intheTiol«tportioa,l,SI>0°iintboUna,I,20a'')  Ikn  ostnotdlnaiy  derelopment  of  power.    The 


Tho  Pharmaceutical  Society  have 
iiAtalogue  of  the  collections  of  materm  nieaio 
!ind  chemical  products  in  theii  museum,  which 
iinfi  been  prepared  by  Mr.  E.  M.  UolnMO, 
F.L.S.,  the  curator. 

The  lifo  of  the  eteam  boilers  in  the  Navy  is 
BO  unaatis factory  that  it  is  proposed  to  appoint 
n,  committee  ot  naval  officers  and  Bcientifie 
i'xperte  to  prosecute  further  inquiries  into  the 
itauae  of  the  deterioration.  Tbe  committ«a 
which  bus  been  sitting  under  the  presidency  of 
Oapt.  Aynsley,  C.B.,  will  be  dissolved. 

The  Yorkshire  College  at  Leeds  has,  thonka 
to  the  Drapers'  Company,  been  able  to  add 
lectures  on  coal-mining  to  its  carricntmn.  The 
iMurae  commenced  last  week,  when  Mr.  Lnpton 
delivered  the  first  of  the  aeries  ot  lectures  on 
the  theory  and  practice  of  coal-mining,  mining 
i;ngineering,  and  colliery  management  to  the 
twenty-two  students. 

A  aignalling  appeuatat  for  the  telephcmo 
has  recently  been  devised  by  Dr.  Pulieg,  of 
Vienna,  and  has  the  fallowing  arrange ment : — 
Two  telephones,  without  sounding  pieces,  are 
connected  together,  and  placed  with  their 
bobbins  oppoaite  two  tuning  forks  of  exactly 
tbe  same  pitch.  On  the  oppoaite  side  of  each 
of  the  tuning  forks  is  placed  a  metallic  belL 
Between  this  and  the  fork,  and  re«ting  against 
the  latter,  hongs  hy  a  thread  a  small  brsaa 
ball.  The  tuning  fork  at  the  sending  station 
is  struck  with  a  leather- cove  red  iron  hammer, 
whereupon  the  fork  at  the  receiving  station  ia 
also  put  in  vibration,  and  causes  the  ball  to 
strike  on  the  bell.  The  signal  having  beeo 
answered  in  the  same  way  from  the  receiving 
station,  the  sounding  pieces  (which  include  tbe 
iron  membranes),  are  adjusted,  and  the  corre- 
spondence begins.  The  bell  signal  is  bo  strong 
l£at  with  closed  doors  one  may  hear  it  in  an 
adjoining  room. 

-eadera  may  be  aware  that,  in  i^  irork 
published  in  1804.  M.  Du  Honcel  referred  to 
1  inventor,  who.  with  tho  signature  of  Charlea 
(..,  sQggeated  the  possibility  of  eorrespond- 
ig  by  means  of  an  apparatus  formed  of  a 
ire,  and  two  vibrating  plates-  M.  Dn 
Moncel  has  now  oacertoined  that  this  was  H. 
Charlea  BourveoUe,  sub-inspector  of  tele- 
graphic wires  at  Auch.  It  is  unfortunate  that 
"'  'orted    from  working   out    hia   in- 


■oited  hy  the  points.  1 
pitch  circle,  and  contin 
prints   we   may  obtain 
SLin  an  «cea™:y  tha 
■Iq^ping  entir-iy  snrau 

CU.KU.andPQ.on  th- 

ling  tho  procFBiftom  tboi,> 
all   tlio    othere,   and    tbu^: 
wQuld  he  najblaicablo  b; 
tbe  circle. 

gonio 


Tiie  event  of  the  French  Academy  stance  of 
the  11th  March  was  the  exhibition  ot  Edison'a 
phonograph.  The  representative  of  the  inven- 
tor, approaching  the  mouth  of  the  instrumontr 
first  said,  with  a  loud  voice  and  a  very  strong 
English  accent,  "  Le  phonographe  pr£sente  see 
couipliments  i,  rAcsd^mie  dea  Sciences."  A 
minute  after,  amid  profound  silence,  the  little 
apparatus  was  heard,  with  amazement,  to 
repeat  the  words,  giving  all  the  inflectiooa  ot 
the  voice,  including  the  English  accent,  bnt 
with  a  peculiar  falsetto  tone.  The  success  wae 
so  marked  thnt  the  grave  tusembly  burat  into 
applause,  and  eagerly  deme^ided  a  fresh  expe- 
riment. The  American  ^fiomonstrator  again 
spoke  into  the  in  strumerjtt,  which  then  repro- 
duced hia  question  andf  aaawer  in  the  moat 
comic  manner :  — "  UAsaief^  pbonogi^he  pallet 
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v6  FrsD^als  ?  Oui  Mdssieu.*'  To  convince  the 
moft  incredulous  that  there  was  no  trickery 
IL  Du  Moncel  himself  made  a  third  experi- 
ment, and  the  voice  ns  of  a  second  Du  Moncel 
vas  heard  in  the  hall,  "  L'Academie  reniercie 
M.  Edison  de  son  interessante  communica- 
tion." It  was  with  difficulty,  wo  are  told,  that 
the  meeting  settled  down  after  this  to  its 
noHnal  course. 

Some  cnrious  experiments  have  recently  heen 
made  by  Messrs.  Dietl  and  Vintschgau,  with 
regard  to  the  effect  of  morphium,  coffee,  and 
wine,  on  the  "reaction  time" — that  isj  the 
time  between  action  of  a  stimulus  and  reply  to 
it  with  a  signal.  The  quantities  taken  were 
only  SDch  as  to  leave  consciousness  perfectly 
intact.  Morphium  was  injected  under  the  skin, 
and  it  caused  a  lengthening:  of  the  reaction 
time,  which,  however,  disappeared  in  about  45 
to  50  minutes  if  a  now  dose  were  not  injected 
or  sleep  did  not  ensue.  On  taking  a  cup  of 
coffee  the  reaction  time  was  conflidcrably 
shortened,  and  thlq  effect  was  perceptible  oven 
two  hours  afterwards.  Next,  champagne  was 
taken  in  various  quantities,  and  with  these 
results  : — If  the  quantity  of  wine  is  not  very 
great,  there  occurs  for  a  certain  time  a 
ahortening  of  the  reaction  time.  If  the  wine 
is  slowly  and  gradually  tlnmk  the  shortening 
continues  longer,  even  if  the  quantity  tnkon  is 
greater.  If,  lastly,  a  largo  qnnntitv — t'.j/.,  a 
bottle  of  champagne — is  drunk  quickly,  the 
reaction  time  is  very  soon  (considerably 
lengthened. 

The  experiment  of  Ilarvey  is  well  known,  in 
which  a  hen's  egg  is  uncovered  on  the  third 
day  of  incubation.  The  beatings  of  the  heart 
are  perceived,  but  suddenly  ptop.  The  e<^f^  is 
then  put  in  tepid  water,  and  the  heart  ))egins 
ti>  beat  again.  M.  Dareste  has  lately  gone  a 
little  further.  He  takes  from  the  sitting  hen 
an  egg  which  has  been  three  days  under  incu- 
hation,  and  keeps  it  at  ordinary  tetnppraturc 
for  two  or  three  days  (of  24  hours).  Then  he 
replaces  it  in  conditions  favourable  to  incub-i- 
tion.  The  fowl  is  developed  as  usual.  It 
appears  from  this  experiment  that  the  life  of 
warm-blooded  animals  may  be  suspended  for  a 
very  long  time  without  death  intervening,  jnst 
as  is  the  case  with  very  inferior  animals — aj., 
rotifera. 

In  connection  with  the  recent  rapid  progress 
in  electric  lighting  it  is  interesting  to  recall 
the  fact  that  Otto  Von  Guericke  (lifJ02-ir;S8), 
burgomaster  of  Magdeburg,  and  inventor  of  the 
air-pump,  was  the  first  who  produced  ligh!«  by 
electricity.  He  did  so  by  simply  pressing  his 
hands  against  a  globe  of  sulphur,  which  was 
ttt  in  rapid  rotation  about  one  of  its  diameters. 
The  effect  he  describes  as  being  similar  to  the 
glow  of  sugar  when  bruised  in  the  dark.  The 
•park  was  obtained  more  distinctly  a  short  time 
iiterwards  by  Dr.  "Wall,  by  rubbing  a  piece  of 
amber  with  a  woollen  cloth.  He,  with  others, 
believed  that  in  such  cases  the  light  was  the 
caose  of  the  electric  state.  The  advance  from 
Uiese  germinal  observations  to  the  electric 
light  as  now  used — e,'j„  in  our  lighthouses — is 
remarkable. 

At  a  recent  meeting  of  the  French  Physical 
Society  M.  Bertin  exhibited  some  new  applica. 
lions  which  M.  Dnboscq  has  made  with  his 
projection  apparatus,  whereby  opaque  objects 
ma  horizontal  plane  are  sufficiently  illuminated, 
aad  their  image  thrown  on  a  screen.  Among 
the  experiments  made  was  that  of  Arago,  in 
which  a  horizontal  magnet  is  carried  round  by 
the  rotation  of  a  copper  disc  under  it.  If  the 
diac  is  cut  there  is  no  movement  of  tho  bar. 
Fragments  of  camphor  deposited  in  water  were 
ahown  in  rapid  rotation,  which  is  instanta- 
neously stopped  by  the  presence  of  a  fatty 
nhstaace.  The  system  of  waves  produced  in  a 
mr&oe  of  mercnry  in  vessels  of  various  forms 
was  siso  exhibited. 

The  important  researches  by  M.  Pasteur  on 
germs  contained  in  the  air,  have  led  to  some 
quite  new  methods  in  surgery,  especially  that 
A  Liater  (producing  a  spray  of  carbolic  acid 
abont  the  part  operated  upon),  and  that  of 
Ooerin  (the  nse  of  wadding  in  dressing  wounds) . 
It  ia  a  eoricns  fact,  however,,  mentioned  by 
ths  eelabtmted  tzaveller  D'Abbadie,  that  on 
the  ahofei  of  the  Bed  Sea  tho  conviction  is 
QBtretml  that  a  wound  to  bo  healed  must  be 


exposed  to  the  air.  His  own  experience  con- 
firmed this.  Every  bandaged  wound  gets 
inevitably  inflamed.  He  suggests  the  possible 
absence  of  germs  in  the  air  in  those  regions. 


LETTERS  TO  THE  EDITOR. 
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USEFUL  AND  SCIENTIFIC  NOTES. 


Great  Wostcm  Railway.— Owing  to  want  of 
flnfficient  acconiTnodation,  somo  extonnive  nitcra- 
tioDR  are  aboat  to  be  carried  ont  in  the  Paddiogton 
Station.  A  contmct  has  heen  let  for  Bome  portion 
of  the  work,  which  will  be  poshed  on  an  rapidly  as 
possible,  in  ordor  that  it  may  be  ready  for  tho 
Hnramcr  traffic.  The  new  lines  and  subway  between 
West honrae- park  and  Binhop's-road  stations  are 
approachintr  completion.  The  Nethcrton  and  Hales- 
owen Kiilway  will  \te  roadv  for  opening  in  a  few 
days.  Thin  line  will  afiFord  a  new  route  between 
Dirminsrham  and  Dndley.  The  works  of  tho  Bli-ndlGy 
and  Kidderminster  Eiailwny  have  been  completed!, 
and  thii)  iiiio  is  now  ready  for  insp(*ctiou  hy  the 
Hoard  of  Trade.  Good  pro(;n\«>s  is  lieini;  made  in 
the  construction  of  a  branch  liuo  into  Stcurbridi{0. 
A  plip  over  the  Mcrthyr  tunnel  h  to  be  n'paircd  as 
early  as  poftriible.  In  the  mo:inti:ue,  by  nrrauflroment 
with  tho  TaflF  Vale  Com  pan  v,  the  traffic  botweon 
Morthyr  and  Neath  is  carrio'l  l)y  wny  of  Ah^rdare. 
A  vote  of  the  proprio^ora  h:iR  hcon*  taken  for  tho 
ezpenditare  of  «C251jO<Mion  capital  accjunt,  for  addi- 
tional currinjifos,  extcLsinn  of  workshops.  iiii])rovo- 
mrnts  at  Padiiinf^ton,  Bri^^tol,  Bath,  uud  S-vimsea 
station R,  and  for  othor  p:irpo.=>ci'. 

Death  by  Drowning.— MM.  Berfforon  and 
Mont:iuo  Imve  nerforni'-d  »  fiorirs  of  pxpi'rimrnta  at 
the  CollcRO  of  France,  for  th«  jmrposH  of  throwing 
lisrht  on  some  qncstion-4  connoi'ted  with  death  from 
submersion.  From  th<'Pe  expcrimentn,  and  from  the 
po<t-niort<-m  examinatious  made  by  M.  Bergeron 
at  tlio  Morsrnf.  the  authors  draw  tho  following  con- 
elusions  :— I.  'i'ho  only  ooustiint  aiid  certain  si(fn  of 
death  by  drowning  ie  the  presence  of  foam,  not  only 
in  the  mouth,  but  in  the  larjnx  and  bronchiul 
tubes.  2.  There  is  always  Home  degree  of  congestion 
and  occfisioaally  of  ochymosis  uniier  the  pleura,  but 
the  latter  never  preflcntM  the  dottc<l  appearance  seen 
atter  deatb  trom  Ruifocatlon.  'A.  The  intentiity  of 
the  congestion  and  the  exlcut  of  the  cchymoBcs  are 
alwayfl  in  proportion  to  the  efi'orts  mudo  by  tLe 
animal  durin'^  the  Btruggio.  This  has  been  con- 
firmed, for  tbo  human  Hultjct,  by  the  post-mortem 
(^xiimi nations  made  at  the  Morgno  during  tho  last 
ten  years.  Tho  rc.-ults  obtaiutd  by  tho  College 
rxperiincnts  arc  nndoubtodly  valuable,  so  far  as 
thoy  go,  but  we  may  be  permitted  to  doubt  whether 
they  can  l}0  applied  to  cases  whoro  the  individual 
has  been  submerged  for  any  great  length  of  time 
before  examination  of  tho  body.  The  distinction 
under  f^urh  circumstances  would  seem  to  be  ex- 
tromely  difficult,  if  not  impossible. 

How  to  Keep  a  Piano.— Otto  Brunning,  writing 
to  the  Journal  Oc  Mitsique,  of  Paris,  says:— *' The 
piano  is  constructed  almost  exclusively  of  various 
kinds  of  woods  and  metals ;  cloth,  skin,  and  felt 
hein(i  used  also  in  the  mechanical  portion.  For  this 
reason  atmospheric  changes  hare  a  great  eifect  on 
tho  quality  and  durability  of  the  instrument,  and  it 
is  necessary  to  protect  it  from  all  external  lijfluences 
which  might  affect  the  materials  of  wbich  it  is  com- 
posed. It  must  bo  shaded  from  the  sun,  kept  out  of 
a  draught,  and,  above  all,  guarded  against  sudden 
changes  of  temperature.  This  latter  is  a  most 
freqment  cause  of  the  piano  getting  out  of  tune,  and 
the  instrument  should  be  kept  in  a  temperature  not 
lowf  r  than  5ideg.,  and  not  higher  than  8Cdog.  F. 
When  too  cold  the  wood,  cloth,  and  skin  swell,  and 
the  mechanism  works  badly  ;  when  too  warm  these 
materials  shrink  and  produce  clicking,  squeaking, 
and  other  diagreeable  sounds.  Moisture  is  tho 
greatest  enemy  of  the  piano,  and  it  cannot  be  too 
carefully  guarded  against.  In  a  very  short  time 
damp  will  destroy  every  good  point  about  the  instru- 
ment. The  tone  becomes  dull  and  flat,  the  wires 
rusty  and  easily  broken,  the  joints  of  the  mechanism 
stifE,  and  the  hammers  do  not  strike  with  precision, 
and  if  these  symptoms  are  not  attended  to  at  once, 
tho  piano  is  irretrievably  spoilt.  Therefore,  do  not 
put  your  piano  in  a  damp  ^^round-floor  room,  or 
between  two  windows,  or  hctwtou  the  door  and  the 
window  wh(  re  there  is  a  thorough  draught.  Never 
leave  the  piano  open  wkeu  not  in  use,  and,  above 
all,  when  tho  room  is  being  cleaned.  Do  not  put  it 
near  a  btovo,  cliimucy,  or  hot-air  pipes.  Always 
wipe  tho  keys  after  playing.  Never  pile  books,  music, 
or  other  heavy  thintrs  on  the  top.  Bo  careful  when 
using  tbe  soft  pedal  not  to  thump  tho  notes.  Do 
not  allow  flve-uoto  or  other  exercif.es  of  a  small 
compass  on  a  piano  you  have  any  regard  for.  A 
leather  cover  should  be  kept  on  the  instrument  when 
not  in  use,  and  removed  every  diiy  for  the  purpose 
of  dusting.  A  cnshion  of  wadding  or  a  strip  of 
flannel  laid  on  the  keys  will  help  to  keep  them  whito 
and  preserve  the  polish.  Never  leave  the  piano  open 
atter  u  umnical  evening  or  dance.  If  you  are  obliged 
to  have  it  in  a  damp  room,  do  not  place  it  against 
the  wall,  and  raise  it  from  the  floor  by  means  of 
insulators,  and  always  cover  it  after  pla>  ing.  Em- 
ploy the  best  tuner  you  can  get,  and  it  a  ntw  instru- 
f  meut,  let  it  be  turned  every  two  months  during  the 
first  3'ear,  and  at  least  throe  times  a  >oar  afterwards. 
Always  have  it  tuned  after  a  boiroe  if  the  room  has 
been  very  hot." 


[Iff  do  not  hoUL  owraslMt  rmpemMU  fttr  th»  tpMsMaf 
3wr  oorrupondmdt.  The  EdiUir  rmpMtfiuiy  inqumtt  ikai  tM 
MmmimioatioM  aKovUL  b*  dmwn  up  oi  briit^y  as  fmikUJl 

AU  eommiiuueaiiaiM should  h»aAAntmd  to  tho  Mttorq^  tho 
SxoLUH  MiCBAaric,  31.  Tamtbock-ttrtet,  Ctntmi  gariia 

r.c. 

All  CheqM^  and  Pori-officB  Orders  to  he  mado  PuytM$  to 
J.  PASMOaa  £i>WAanB. 

*«*  In  ordor  ioJacilitai§  re/erenc;  Chrr§9p<mdtmU,  wktm 
tpeaking  of  any  Letter  premoiuHy  inaertcd.  will  ohUge  by 
mmtioning  f ho  number  of  the  Letter,  aa  well  ae  the  jpei^  am 
which  it  appears. 

**  I  would  have  eveiyoae  write  what  ha  knows,  aai  aa 
auoh  as  he  knows,  bat  no  more  t  and  that  not  fat  thia 
only,  tmt  in  all  other  rabjeots:  For  suohaponoa  maj 
have  soma  particular  knowledee  and  expenanoa  oi  tka 
aature  of  such  a  person  or  such  a  fonntain,  that  aa  to 
other  tkinfi^  knows  no  more  than  what  everybody  doflib 
Mid  yet,  to  keep  a  clutter  with  this  little  pittanM  oi  hiib 
will  undertake  to  write  tho  whole  body  of  pfayslokit  avlaa 
from  whenoe  great  inoonvenicnoes  derive  tliair  ori^aal.'* 
—Mont4iigne^e  Beeave, 

»»• 


EKRATTJM  -  SPIRIT  PHOTOGBAPH8— 
DARK  BIDE  OF  VENUS-TELBSGOPIO 
APEUTUtlKS-TIMB  OF  FAI|Ij  OF  THAI 
EARTH  TO  THE  8ITN— VORTEX BIHOB 
— "ORAVB  IRRICaULiABITlwS"  AT 
SOUTH  KBNSINQTON— SIR  EDBCXTirD 
BECKETT  ON  TRADES-UNIONISM— 
COIjOUHS  of  STAHS-HELIOPOIjIS— 
FLUIDS  USED  FOB  SPIRIT-IiBVEIiS— 
FINDER— MICBOSOOPE  OBJECTIVBB: 
AND  STAGES 

nnai.l— In  my  reply  to  query  322S0  Getter 
11087.  p.  13),  "  1  kilo  must  be  =  to  2-204G1921b.'* 
should  be  "  I  kilo  must  U  =  21i(UG2i:ttb." 

If  Mr.  Erown  (letter  1 1091,  p.  10)  will  turn  to  p. 
lU)  of  Vol.  XVU.  of  tho  English  Mechanic  he 
will  find  a  description  of  a  uiuuh  more  siiapla 
method  of  cfTt^cting  the  fraud  which  he  describea* 
than  his  own ;  aud  a  very  much  moro  striking  one 
to  boot  :  inajmuch  us  the  oonfidii  g  diriciple  ma^^  ^ee 
tho  plate  ('Icanrd,  coated  with  collmlion,  sensitised, 
and  placed  in  the  dark  slide.  He  may  then  pose 
him«<  If  lietore  tkn  camera  with  the  ab!M)lot9  oer- 
tainty  that  no  **  ghost  *'  has  previously  been 
impressed  upon  the  collodion  film,  and  yet,  upon 
again  accompanying  the  operator  into  his  dark 
room  and  watchiug  the  development  of  tho  plate,  he 
will  find  hi-t  own  counterfeit  presentment  accoia- 
panied  by  that  of  "  Katie,"  or  of  "  John  Kiug  "  in 
all  bis  glory.  I  was  in  hope  that  this  most  con- 
temptible imposture  had  been  finally  exploded,  and 
that  the  application  of  section  •!,  of  5  Oeo.  IV.,  ch. 
83,  to  those  respectable  gentlemen,  Monck  and 
Slade,  had  driven  spirit  photographors  to  earn  an 
honest  living. 

I  cannot,  at  this  moment,  lay  my  hands  upon  tbe 
ori({inal  record  of  Mr.  Webb's  observation  of  the 
dark  side  of  Venus  ;  but,  in  connection  witb  letter 
1K)07,  p.  10,  should  like  to  ask  him  whether  tbe 
unilluminaterl  limb  of  the  planet  appeared  lighter  or 
darker  than  the  surrounding  sky  ?  I  heartily  ondorae 
the  concluding  sentonce  in  letter  1401)9. 

It  may  be  a  **  mistake  "  (as  asserted  by  "  Siin. 
O.G."  in  letter  UlOl,  p.  17)  "to  speak  of  the 
power  of  a  telescope  as  bcinsr  bo  much  to  the  inch 
of  aperture,  unless  a  square  inch  bo  used  for  tbe 
purpose;*'  and  I  am  not  concerned  to  defend  the 
praotico.  It  is,  however,  unireri>al ;  and  when  it  ia 
said  that  a  fine  objeot-glasa  under  favourable  oiroom- 
stances  will  bear  a  power  of  100^  to  each  ineh  of 
aperture,  every  observer  and  optician  will  at  onee 
understand  it  to  signify  that  a  4iin.  objeot-glaaa  of 
sufficient  excellence  would  define  well  with  a  power 
of  425  ;  a  7iin.  with  one  of  750,  and  so  on. 

I  muf^t  crave  the  forgiveness  of  Mr.  Pinningion 
(reply  31915,  p.  19),  for  saying  that  what  ia  true  in 
it  is  not  new,  and  what  is  new  is  not  true.  He  ia 
entirely  correct  in  his  assertion  **  that  the  sqnaiei 
of  the  times  of  fall  from  different  distanoes  in  ^paea 
are  as  the  cubr-s  of  the  distances  '*  of  the  f aUiOjpr 
body  from  the  Sun's  centre,  but  is  wrong  in  mii 
inference  from  it.  I  suspect  that  his  niistake  baa 
arisen  from  hi^  confusion  of  the  law  whioh  he  hai 
deduced  with  Kepler's  third  law — viz.,  that  tlia 
squares  of  the  times  of  roTolution  areas  the  oubea  of 
the  mean  distances  from  the  Sun,  or  as  the  cubea  of 
the  major  axes  of  tho  orbits.  This  law  and  the  one 
he  enunciates  ho  appears  to  regard  as  identical; 
albeit  it  by  no  means  follows  that  the  time  of  fall 
must  be  rqtial  to  that  of  one  fourth  of  a  revolution. 
Rpvoi  ting,  for  in-tnnce,  to  my  own  example  on  p. 
GOO,  of  Vul.  XXVI.  (letter  14027),  while  it  is  quite 
trnc  that  the  Earth  would  take  82d.  5h.4m.  38  4aee. 
to  fall  to  the  Sun's  centre,  it  is  newi  to  me  that  the 
length  of  our  sidereal  year  is  328 1. 20h.  18m.  33'6aee. 
Or  taking  th  ^  ca^e  of  Jupiter,  y^  ho.->*>  mean  dit»tanoe 
from  the  Son  is  5*2028  times  that  if  the  Enrth,  we 
may  say  oorreotly  that  as  P  :  5  2028^  ::  82  211'5> 
days  :  975*6 1=-* ;  but,  if  my  memory  serves  me, 
Japitor's  sidereal  revolution  takes  considerably 
longer  than  3902*5G  days  to  accomplish. 
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If  "  Anuuw  "  (query  S2391,  p.  24)  wUl  make  a  box 
of  eaid  2]fiii.  to  3ui.  Bqaare,  aiui  about  an  inch  deep, 
and  will  then  eat  a  circolar  hole  of  iin.  diameter  in 
the  top  part,  he  will  haye  a  very  "  cheap  and  easily 
oonatroeted  apparatlui"  indeed,  for  showing  Tortez 
rings.  I  haTeseen  it  oonttmoted  of  ordinary  plariog 
oards.  It  is  used  by  filling  it  with  the  nmoke  from 
a  eigar,  and  then  sharply  tapping  the  bottom  off  the 
box  with  the  finger.  Upon  eaoh  tap  a  Tortez  ring 
will  issne  into  the  air,  until  the  supply  of  smoke  is 
exhausted. 

▲t  last,  that  barefaced  and  most  impudent  jeb,  the 
Loan  Collection  of  Seieotifio  Instruments,  has 
attracted  the  attention  of  the  Committee  of  Puhlie 
Accounts,  and  in  their  report  just  issued  very 
foreible  reference  is  made  to  the  scandal  invoWed 
in  the  manner  in  which  the  public  pocket  was  picked 
for  the  prirate  benefit  of  a  needy  and  utteriT  un- 
Bompulous  confederacy.  "The  object  whicn  the 
committee  had  in  riew,"  we  learn,  "has  been 
■ecored  by  the  statement  which  the  Treasury 
directed  should  be  appended  to  the  appropriation 
account,  and  which  shows  the  expenditure  upon  the 
Exhibition  in  question  during  the  year  187^77.  In 
addition  to  the  sum  of  jB  13,677  lOs.  7d.  so  shown,  it 
is  stated  that  thfre  was  a  prerious  payment  of 
about  £500  in  1875-76  on  account  of  the  Exhibition, 
and  that  there  are  still  outstandbg  claims  which 
will  amount  to  about  jei,000.  The  total  cost  of  the 
Exhibition  will  then  probably  exceed  ^615,000— an 
expenditure  which  was  incurred  without  the  know- 
led^  of  Parliament  or  Treasury  sanction.  Eipla- 
nations  were  made  to  your  committee  showing  the 
gradual  manner  in  which  the  proportions,  and  con- 
sequently the  expenses,  of  this  Exhibition  had 
grown,  but  they  trust  that  the  minute  issued  by  the 
Committee  of  Council  on  Education,  dated  the  18th 
of  December,  1876,  will  prerent  the  recurrence  of 
these  grave  irregularities."  It  is,  bdeed,  to  be 
trusted  that  some  strong  and  stem  measures  will  be 
adopted  to  render  it  impossible  for  the  future  tbat 
so  wicked  a  waste  of  public  funds  shall  ever  a^ain 
take  place,  merely  to  proride  for  a  mendicant  chque 
who  want  situations,  but  who  prefer  battening  on 
the  tax-pa^er  to  eemiog  an  honest  liring  as  clerks 
and  such  like.  It  is  to  be  hoped  that  a  stop  will  be 
put,  at  once  and  for  all,  upon  such  people  travelling 
en  prince  at  the  public  cost,  and  drawing  public 
moner  for  rendering  "  assistance  "  "  without  the 
knowledge  of  Parliament  or  Treasury  sanction." 
No  wonder  that  "  private  and  confidential "  cir- 
culars were  hawked  about  by  this  set  for  signatures 
to  petitions  to  perpetuate  a  condition  of  things  on 
which  they  throve  so  merrily  at  the  public  cost 
Forewarned,  however,  is  forearmed,  and  it  is 
earnestly  to  be  hoped  that  the  House  of  Commons 
will  profit  l^  the  report  from  which  I  have  been 

? [noting,  and  insist  upon  itself  deciding  to  a  single 
arthiog  the  amount  to  be  annually  spent  by  the 
Brompton  Bing  and  their  uders  andfabettors.  '*  It 
is/'  lays  the  proverb.  '*  of  no  use  crying  over  spilt 
sulk,"  and  we  may  confidently  assume  that  not  the 
smallest  fraction  of  this  jB  15,000  will  ever  be 
refunded  to  the  nation  by  any  of  those  who  obtained 
it  in  so  discreditable  a  fashion.  Should  this  recent 
report,  however,  have  the  result  of  effectually  stop- 
ping the  machinations  of  a  powerful  cabal,  perhaps 
the  money  will  not  be  wholly  lost  to  the  country. 
We  all  buy  our  experience,  and  the  nation  has  paid 
pretty  well  throuf  h  the  Lose  for  it  in  this  particular 
instance.  But  the  inquiry  must  not  stop  here. 
Months  ago  I  was  accused  of  "  malice  "  for  point- 
ing out  what  has  now  been  openly  proclaimed  by  the 
Committee  of  Public  Accounts ;  and  either  that  Com- 
mittee or  some  member  or  members  of  Parliament 
ihonld  now  insist  upon  the  ver^r  fullest  details  of 
every  single  item  of  expenditure  in  connection  with 
the  "  Loan  Collection  " — even  to  the  coat  of  the 
**  private  and  confidential "  petition.  I'  have,  over 
and  over  again,  called  attention  to  the  existence  of 
A  Ring  of  jobbers  who  trade  upon  the  Endow- 
ment m  Besearch,  Loan  Collections,  Solar  Physical 
Observatories,  and  the  like,  to  fill  their  own  pockets 
at  the  public  cost :  and  as  exhaustive  inquiry  into 
the  items  of  expenditure  of  this  last  derice  of  theirs 
could  not  fail  to  bring  the  leading  wire-pullers  pro- 
minently to  the  front,  and  to  show  the  public  by 
whom  they  have  been  robbed.  If  it  be  necessary 
their  names  oin  easil]r  be  furnished  to  any  com* 
mittee  of  inquiry  or  individual  member  of  either 
House  who  ma:^  require  them.  A  meet  dangerous 
combination  exists,  and,  in  the  public  interest,  must 
be  broken  up  and  rendered  impotent.  The  sooner 
this  is  effectually  aocomplishkl  the  better  for  scien- 
tific honour  and  morahty,  and  for  the  national 
interests  at  large. 

I  have  just  been  readbgf  with  very  gn^eat  inter- 
est. Sir  Edmund  Beckett's  little  pamphlet  on 
■  **  Trades  Unionism  and  iU  Besults."  It  contains  a 
heavy  mdictmeut  against  the  British  Workman ; 
but  one,  alas !  the  leading  details  of  wluch  can  be 
but  too  easily  corroborated  from  the  experience  of 
may  one  and  every  one  who,  from  needing  his  ser- 
rices,  has  been  brought  into  contact  with  him.  I 
am  not  myself  an  "employer  of  labour,"  in  the 
ordinary  acceptation  of  the  term ;  l^  which  I  mean, 
that  I  do  not  carry  on  any  trade  or  bniiiieM  whleh 
nvoUes  the  employment  of  worknen. 


then,  I  may  clum  to  regard  them  with  a  tolerably 
impartial  and  unprejudiced  eye ;  and  the  narration  of 
some  facts  in  connection  with  them,  which  have 
fallen  within  my  personal  cognizance,  may  not  be 
wholly  uninstructive.  Some  time  ago,  then,  one  of 
the  lead  gutters  on  the  top  of  my  house  leaked,  and 
the  wet  came  through  bto  the  bedroom  below.  I 
sent  to  my  builder,  and  asked  him  to  let  me  have  a 
man  up  to  see  to  it.  Four  men  (or  rather  three  men 
and  a  lad)  arrived ;  and  this  was  their  course  of 
proceeding  :~They  first  came  round  to  the  front  of 
the  house  in  a  kind  of  procession,  and  stood  regard- 
ing it— apparently  admiring  its  architectural  eleva- 
tion. Then  two  of  them  went  round  to  the  stable- 
vard  at  the  rear  of  the  house,  obtained  a  ladder,  and 
brought  it  back,  the  other  two  remaining  in  the 
carriage-drive.  One  of  these  gentlemen,  who 
returned  with  the  ladder,  subsequently  mounted  it, 
and  inspected  the  part  of  the  roof  where  the  leak 
was ;  upon  which  he  descended,  and  the  whole  four 
went  round  to  a  pump-house  in  a  field  adjoining  the 
stables,  and  sat  aown  to  smoke.  (By  the  bye,  wish- 
ing to  be  aocarate,  I  think  that  only  the  men 
smoked— the  lad  merely  gaping  into  space).  Ulti- 
mately two  of  them  returned  to  the  front  of  the 
house,  finally  mounted  the  ladder,  and  in  about  an 
hour  and  a  quarter  did  the  exceedingly  little  there 
was  to  do  to  make  the  gutter  perfect.  And  this  is 
the  Dignity  of  Labour !  (with  a  capital  D).  Here 
was  a  job  which  any  really  honest  workman,  whose 
sole  object  was  to  perform  his  task  quickly  and  effi- 
ciently, might  have  finished  single-handed  in  an  hour, 
for  which  I  was  charged  for  four  men  for  three- 
quarters  of  a  day.  As  a  matter  of  course  I  complabed 
to  their  master,  but  merely  with  the  result  of  obtain- 
ing a  promise  that  if  I  could  give  him  the  men's 
names  he  would  take  care  that  they  should  not  be 
sent  to  my  house  agab  !  So  much  tor  an  illustra- 
tion of  the  way  m  which  work  is  performed.  A 
word  now  as  to  the  work  itself  when  it  is  done.^  A 
friend  and  neighbour  of  my  own  built  a  nmnsion. 
It  was  completed  and  bhabited,  when  my  friend 
found  to  his  dismay  that  upon  every  shower  one  of 
the  cellars  was  flooded.  Efforta  were  for  a  long 
time  made  in  vain  to  trace  the  source  of  this  ;  but 
ultimatelv,  after  an  infinity  of  trouble,  it  was  dis- 
covered that  one  of  the  large  water-pipes,  instead  of 
being  carried  down  into  the  ground,  actually  ter- 
minaied  in  ths  substance  of  ths  wall  itself;  the 
rascal  of  a  workman,  to  save  himself  trouble,  and 
get  paid  for  what  he  had  never  done,  havmg  so 
finished  his  job.  After  this  illustration  of  the  work- 
man's honesty  I  may  pass  on  to  his  independence 
and  high  principle.  The  reliering  officer  of  a  Union, 
of  which  I  happen  to  know  something,  was  appliea 
to  to  bury  a  child,  and  on  askbg  the  woman,  who 
made  the  application,  what  her  husband's  eambgs 
were,  was  informed  that  they  were  14  shillings  a 
week.  The  officer  was  new  to  his  work  and,  accept- 
ing the  statement  as  true,  did  defray  the  cost  of  the 
child's  funeral.  Upon  his  bringing,  however,  this 
expenditure  before  the  Board  of  Guardians  for 
approval,  inouiry  was  at  once  made  as  to  the  real 
earnings  of  tne  applicant's  husband,  and  it  was  then 
ascertained  that  they  were  not  14,  but  30  shiilincs  a 
week.  A  subsequent  threat  from  the  reliering  officer 
produced  an  immediate  repayment  of  the  sum  dis- 
bursed ;  and  upon  his  asking  the  people  how  they 
could  so  impose  upon  him,  he  received  the  reply  from 
the  wife  (woo  was  again  spokeswoman),  **  if  I  had 
told  yon  the  truth  I  should  never  have  got  the 
money  /"  Another  and  very  recent  instance  indeed 
came  under  mjr  notice  m  the  shape  of  a  man,  who 
actually  went  into  the  workhouse  rather  than  take 
a  situation  at  18  shillings  a  week ;  as  he  demanded 
22  shillings,  and  had  determined  to  live  upon  the 
ratepayers  until  he  got  it.  Upon  being  informed 
that  he  would  be  straightway  taken  before  a  magis- 
trate as  "an  idle  and  disorderly  person,"  however, 
this  pattern  artificer  speedily  took  his  departure.  It 
woula  seem  from  Sir  E.  Beckett's  pamphlet  that 
cognate  f  acti  adf  anced  by  him  have  been  vehemently 
denied  by  Messrs.  Potter,  Jones,  Simcox,  and  Co. 
I  tlierefore  give  a  simple  narration  of  what  has 
occurred  within  my  own  personal  experience,  leering 
to  others  the  task  of  drawing  their  own  inferences 
from  it. 

In  connection  with  letter  14110  (p.  88),  I  may  tell 
"BrickwaU"  that  the  late  Admiral  Smyth  did 
institute  a  series  of  experiments,  with  reference  to 
the  varying  pf  rception  of  colour  in  stars  by  differeot 
observers.  He  embodied  the  reenlt  of  his  researches 
m  a  small  book  called  '*  Sidereal  Chromatics," 
which  was  printed  for  private  circulation  by  J.  B. 
Nichols  &  Sons,  in  1864.  '*  Brickwall "  might  pro- 
bably obtab  a  copy  of  this  work  by  advertisbg  for 
it,  and  it  is  really  well  worth  having. 

In  reply  to  query  32414  (p.  48)  the  Heliopolis, 
whence  the  (so-called)  "  Cleopatra's  Needle  "  was 
brought  is  close  to  Matar^h,  some  two  hours'  ride  to 
the  N.E.  of  Cairo.  It  is  the  <*  On  "  of  the  Bible.  It 
waa  partly  destroyed  by  Cambyses  when  he  invaded 
Egypt,  2,403  years  ago,  as  narrated  by  Herodotus. 

Spiriti  of  nitre  b  eertaialy  not  the  only  fluid 
emirtoyed  for  fllUng  the  levela  of  Astronomical 
lutmoMste  M  Mtnined  hgr  '*  J.  L.  H.  8."  b  query 
8»IM(p.48).  OidiBwyakoliolliMed,  udlre- 
ti  Mm  kMd  wd  nad  that  Mae  el  the 


superb  and  most  sensitive  levels  made  l>y  Ertel,  of 
Munich,  are  filled  with  sulphuric  ether. 

"  X.  Y."  (query  32456,  p.  49)  wiU  find  that  aD 
inch  object-glass  of  about  12in.  focus,  with  a  thick 
cross  wire  fitted  b  the  focus  of  a  low-power 
Bamsdeu  Eyepiece,  will  form  the  very  finder  he  re- 
quires for  a  4f in.  telescope. 


Of  how  many  pairs  of  lenses  does  your  cot  respondent 
conceive  that  a  properly  constructed  iin.  Microaoope 
Ol^ective  is  made  up  ?  Moreover,  what  in  the  worid 
does  he  want  to  exchange  a  mechanical  stage  fora 
*'  Spring  "  one  (whatever  the  latter  may  be)?  No 
one  wbo  has  experienced  the  comfort  and  con- 
venience of  a  thoroughly  well-made  mechanieel 
stage  would  ever  part  witn  it. 
A  Fellow  of  the  Boyal  Astronomieat  Sooietr- 


BED  8TAB8  AND  COLOUB8  OV  &TAB8 
— VOBTBX  BIN08— HBATIN O  OXiTTS— 
FINDBB  FOB  4|in.  BBFBACTOB— aX> 
••F.B.A.S."— PBOOTOB'B  ATIaAB. 

[14135. 1— As  Mr.  Oore  (let.  14058)  suspects,  in 
number  18  of  my  list  of  red  and  orange  stara 
(English  Mbchanic,  Feb.  22.  let.  1399$,  <  ia  n 
misprint  for  I.  Two  other  small  mistakes  occur  m 
the  same  letter,  and  I  had  better  rectify  ihem.  For 
"  between  his  pair  and  *  Cbminorum  in  right  angles^ 
read  "  between  his  pair  and  1  Gemborum  in  right 
ascension."  . 

No.  12  is  apparently  variable,  and  might  be 
watched.  I  estimated  its  magnitude  on  two  nights, 
and  measured  it  on  three  nights.  The  estimations 
gave  7*2  as  a  mean,  and  the  measurements  gave  the 
same.  The  star  is  No.  16,  appendix  I  in  Birminf  • 
ham's  catalogue,  and  the  magnitude  assigned  is  7  8. 
Though  I  observed  the  region  several  times,  Mr. 
Oore's  6m.  orange  star  has  escaped  me.  Presum- 
ably  this  is  the  star  that  '*  Brickwall "  Qeii.  14110». 

t.  38)  calls  white.  Once  or  twice  when  a  party  oc 
kdies  and  gentlemen  have  come  to  look  at  some 
celestbl  objects,  I  hare  repeated  Admiral  Smyth's 
experiment,  turning  the  telescope  on  some  donUe 
star  and  requesting  each  to  write  down  the  coloon- 
The  result  IS  always  curious,  and  even  in  single 
stars,  where  the  colour  to  me  is  most  prononneed, 
the  diiference  of  opinion  is  very  great.  I  have  not 
by  me  any  of  these  results  or  would  send  them,  bnt 
any  one  with  a  telescope  has  genendly  plenty  of 
opportunities  for  repeating  the  experiment.  I  will 
annex  to  this  letter  a  few  stars  for  experiment,  and 
if  the  colours  are  sent  to  me  I  will,  after  a  time,  aeod 
up  the  results,  which,  beb^  thus  placed  side  by  side, 
will  facilitate  the  comparison  in  greater  manner, 
and  at  the  same  time  take  up  less  spaoe  than  a 
number  of  independent  communicationa  to  the 
English  Mxchamig. 


CoLOuaxD  DouBLK  Stars. 


No. 


Name. 


Bight 
Ascension. 

h.  m. 

..      0  41  .. 

..      6  32  .. 

..      7  28  .. 

..    10  37  .. 

..    12  60  .. 

..    14  46  . 

..    16  67  . 

..    17  66  .. 


DeeU. 
nation. 

•t-67    0 

-  S4t 

4-82    t 
4-    621 

•i-ao  0 

•1-40  14 

-  11    f 
4-21  ai 


10  ...  •>  CassiopeisB 

20  ...  rOrioms 

21t  ...  Castor 

22  ...  36Sextantis 

23/  ...  12  Canum  Yenat    . 

24  ...  30Bootis 

26*  ...  2 1900  Libras 

26  ...  96  Herculis 

■ 

t  A  blue  companion,  9'6, 72*. 

/Cor.  Caroli. 

*  In  field  S  LibrsB.    There  is  a  blue  star  N.F. 

The  following  preparation  for  obtabing  vortex 
smoke  rings  I  have  read  of  somewhere.  Piaoe  liquM 
ammonb  in  the  box  described  by  "  Manritian  "  (reply 
32391,  p.  47),  take  a  saucer  with  salt  in  it,  poor 
some  diluted  sulphuric  acid  on  the  salt,  and  plaee 
the  saucer  in  the  box  also,  and  proceed  ai  "  Mjuui- 
tbn"  describes.  The  tapping  should  be  veiv 
gentle  bdeed.  To  the  latter  part  of  his  answer,  1 
may  add  that  a  magnifying  glass  will  greatly  Up 
observation  of  milk  rings  in  water. 

Surely  "  C.  0."  (query  32442,  p.  48),  might  plaet 
the  obnoxious  glue-pot  on  the  fire. 

*'  X.  T."  had  better  have  a  finder  with  objeei^ 
glass  of  lb.  aperture.  Mine  is  a  little  larger,  and 
has  a  focal  length  of  about  13b.  My  telescope  Is  a 
5m.  refractor. 

My  thanks  are  due  to  "  F.  B.  A.  S.^  for  kindly 
giving  me  the  magnitudes  of  some  objects  in  my  liM 
aoeeraiogto  Argelander.  It  is  unfortunate  as,  he 
says,  that  Mr.  Proctor  has  based  his  magnitudes  oa 
those  of  the  B.  A.  C.  To  this  fact  is  also  doe,  per- 
haps, the  omission  of  certain  stars  visible  to  the 
naked  eye,  and  which  has  caused  ethers,  I  dare  saji 
like  myself,  to  make  blunders  in  stellar  observatioo, 
since  we  have  not  equatorials  with  circles,  Ae.,  sm 
therefore  depend  upon  atlsses  to  help  us  to  fioa  the 
objects  we  may  desire  to  obf  erve. 

If  "  Choir  Boys  "  (query  32375,  p.  24)  will  eon* 
municate  with  me,  I  can,  perhaps, beofsonse  aervioa 
to  him.  T.  B.  Xspin* 

Wallasey  Beetory,  Birkenhead. 


ACiBCH  2d,  1878.        KKQLIBH  HBCHANIO  Am)  WOBLD  OF  SOIflNOB :  No.  679. 


63 


THX  OAS-BSaiNS. 
lConUiuudfnmp.su,  Vol.  ZX7I.) 
ll»t3&.]-No.  ^-C.  D.  Abel,  >  Dommnnigi. 
6«B Imb NioolaM A.  Otto,  oTDnb,  near Coloffiw, 
Ikrmmj-  N.A.OttooeoapaspodtloaiiinlatiMi 
to  tha  gM-«tigiiia  dmiUr  to  tiMt  bdd  br  Jhbm  Wfttt 
uagnMUaBwithlli*itaBn-«a>iM.  OtlMrinTntoM 
Mora  Un  had  datined.  vA  pnttoaDr  appliad 
it*kM,vlueIi  ■lilllioldtluii'oiniHMMatialMrt* 
«(tM  »4naliM.  Hanrd.inlSaO,  Brrtiabodnoed 
tte  KkW-hAaM  orUnan-  ud  iU  ■ttenduit  iw«r- 
itir.  r.  H.  Wenliuit  in  IBM,  brouglit  ont  ia  u 
«l>drt  {Wtfect  form  tha  doabls  piiton  atmoiphariB 
aafogine,  wUch,  thoaffh  deiaitod  in  its  iafuer  hj 
ih  Bttnataml  pannt ,  itiU  unrTiTM  in  hwkltliT  Titditr, 


)Mf^  alida  Taira,  di*|MBriDK  tbarebj  with  Iha  an- 
««rWD^  aad  anpleMaotncH  of  liahtuic  br  eleotri- 
Hr.  WanEam  haa  nndoabtadlr  tba  banoar  of 


apraaUealMid  omnnanial 


f  meohmoinl 


.  Otto  iatrodncad  tba  now  vaU-kiiowD  Otto 
(M  Lwogao  ■tmoapbeiie  saa-ensiaa  ba  aatarad  a 
latallj  nnoeennjad  Mid,  asd  prodaoad  lor  niera  of 
«U  power  what  bad  baen  ao  long  deiiiad— a  small 
motOE  coBfaininiF,  in  a  bltbtrto  nnkuonn  eitent, 
'  and  natfolnaaa.  It  ia  ao  part  of  mj  ob)<-i-t 
ithaineBMiiTaimpTOTaniwitisDbiiequanlly 
1  iito  Ue  ennps  by  Mr.  Otto  and  his  able 
HtatnP.W.aadW.  J.Croagloj,  of 

1 1  bare  alraady  indicated  prerioaBl; 

vhMa  tba  datulad  inforaatioa  may  bo  loand,  bnt 
Iwvold  aimpl;  obaarra  tbat,  in  tbawbobliBita  of 
—fcanieal  InTmtian  no  man  bMuittfal  anileation 
■itmmut  to  *a  tot  oan  ba  fonnd  than  Otto'a  applioa- 
ton  af  a  frea  ^iton  to  BananH  and  HaUanod'i 
«^M,  j^f,thamatB<&aog«a(BratalMtwb««l,aod 
•l«W  (AuB*  of  aoUoD  and  prindple  Nfultad.  Tba 
ianotiaa  oompriiad  in  tba  preMnt  patinl  maf  be 
wiiawd  a*  tha  itiotian  of  tba  prablam,  how  to  ooa. 
TBtarqid  (ZDloaioD  bto  a  oontinnad  direot  aatinK 
jiBiura.  In  lla  aaawntial  {cfndpla  it  ia  a  oomblna- 
IkBof  tba  ordiaaiT  Koa-angiiio  ai  left  br  Lenoir, 
Haion,  Mid  Olluri,  with  the  lut-^i-«n(lDi  as  Inft 
hi  Sdriing  Mid  Eoidon— it  hai  wmbined  t  no  failam 
iBtoni  a  conplate  sncceu.  Any  ana  tahinit  the 
tnaUa  to  examine  Inuaj'a  pat«nU,  No.  '|^and 
Va.  j^,  commnnicated  bj  Hr.  Otto,  will  satily 
taeathedevdaptntntof  tbiaenginefrom  an  attempt 
Id  intaodaee  a  horiiontal  atmOiFbeHa  pu-engiaa 
witb  a  diSerenlial  itroke — a  qoiok  outitroka  and  a 
daw  in-atreka.  It;  wonld  ha  a  gnat  miitahs  to 
caMider  tbia  angina  ai  a  bappy  inipitatiou  tpring- 
■veomplato  from  the  head  of  the  inrenlor.  It  u 
ttonantt  of  «  bmg  gcatatloa,  whieb  ean  ba  readily 
iHid  for  iQwardi  of  three  jeart  of  kboriooi  ai- 
fBimot  and  nnffineUng  pCTaararaiica.  Tba  faot 
tbit  an  ez^oaiTa  miztara,  fired  in  the  preMne*  of  • 
Mj  gl  air  Id  a  oloaad  Teawl,  woold  prodnee  aa  efhet 
im  to  the  eoDhinad  aetien  of  the  expioeioo  and  rab- 

SHtt  espaniion  at  the  inert  gM,  wa*  well  known, 
bad  baen  made  the  aabjaet  of  a  proriaional  pro- 
-tadiDD,  in  no  wa^  detiacta  from  the  merit  and 
arifinaUtr  et  Mr.  Otto'a  inreotian,  bnt  rather 
'  '  ' '    ■  it.    Tbebononr  dne  to  a  inoeaaafnl  in 


'boa  Mr.  Otttfi epeciBeatInn will  inSoieiiUTaiplaiD 


■imloahFO  miztaw of  oomboilibla  gaa 

'MwJuuad  into   the  ausiD*  ojlinder,  where  it  is 
jpitad,  rMoltiaff  iaaaudden  expansion  of  Um  gaua 


it  of  bait,  a  gnat  put  of  which  is  iMt 

onlesa  apadal  proniiou  are  made  for 

id  Taiy  npidlr.    Aooord- 

jaMmbnatiblamiitiiraoI 

.  .  r  with  air  ia  introdtwed  Into  the 
ll^ndar,  tagrtbarwitbairorother  gas,  whieb  maf  in 
m^  not  iinifort  •ombuition  in  aoob  a  manner 
ttat  tba  parlwUi  el  tka  aombntUble  miztore  an 
■ate or laa  dap aiaed  loan  iaolatedoooditioain  the 
■lir  or  other  guai,  ao  that  an  ignition  instead  of 
■  ^ploeion  (BcniBg,  tba  flame  wiU  be  eammnnieated 
rradMlj  from  ont  oonbnstibla  partiela  to  anotbar, 
Hwnty  aflaetiac  a  gradaalderalapinent  of  heat  and  i 
(atMipoadinggaadaal  expansion  of  tba  gases, which 
«iO  aaabb  the  BotiTe  power  soprodooed  to  ba  ntiiiscd 
la  tlw  BOat  sffaotiTe  manner.  The  mode  of  using 
tttgaaaa  asd  other  airangementiof  the  engine  maj 
ki  mkwilr  niodited  in  eanjing  ont  this  inrentioD. 
Ttait  aeeacding  to  one  arraagement,  the  gases  an 
kMaari  Motba  qrlinder  at  Btnoiplierie  preunre. 
IW  avliMdec  iii  lor  this  pnrpeie,  prorided  with  a 
JMe  bwwy  ■wtabla  potte  br  the  admiiaion  of  air, 
aid  as  tall —to  mlztare  «(  eombnitiblo  gas  and 
tmtti  and  idr,  «>d  the  moretunt  of  tba  slide  ' 
i^Mai  h7  VMDI  of  a  oai 


■ugine  shaft,  that  dnrinjt  tba  Bnt  partot  tba  etroke 
of  liia  piston  air  alona  entvs  tba  e/Hnder,  while 
daring  a  inoceeding  portion  of  tba  atrobe  the  miz- 
tara of  gas  or  patrolaam  ruonr  and  air  is  intro> 
dooed  baUod  the  air.  Thii  mixtare  on  entering  the 
^lindar  will  beeoma  more  or  leas  dispersad  in  the 
—  prairionlv  Intradaoed,  the  partiatae  of  tba  mix- 
a  being  ilt^ted  Dcarart  togethar  at  the  pointo 
.._■«  tbar  enter  the  eyliodef,  and  beooming 
mdoallr  moro  diipened  a>  thar  bIs  with  the  air 
In  front.  A  oommnaisaiion  bdog  now  artabllshed 
Iv  tba  elide  betwoM  a  small  flame  and  the  eontenli  of 
tba  ejrlinder  at  tbe  point  where  the  eambaatibla 
ntixtnra  is  moat  donso.  Ibis  ignitea,  and  tbe  oombns- 
tion  at  thawbole  obarga  takes  plaee  gndaallr,  the 
mixtora  burning  with  grednaQy  deoreaiing  rapidity 
is  the  flame  ezteada  to  those  pwUclas  that  an  mon 
dissipated  among  tbe  air.  The  siadnal  expsniion 
>t  this  gas  tknii  produced  eaases  the  pistiui  to  cooi- 
pMnita  stroke,  ud  on  tba  retam  stroka,  which  may 
be  elteeted  titbar  by  tba  momantam  of  tbe  fly.whed 
•r  by  the  introduction  of  a  aimilar  ohnrge  at  the 
other  end  of  tbe  erlindar,  tbeprodDOta  ofoombna- 
tion  are  expelled  througb  a  vain,  after  whiok  tbe 
>boTei.descnbed  operation  ii  repeated  for  tbe  nezt 
itrofce.  According  to  anotbar  arranKameot  (the 
-•  aotoallr  carried  out  in  tbe  Otto  silent  englna). 
9  DOmbastibla  gas  and  air  or  othtr  gas  are 
Lpleyed  in  a  comprested  state  in  the  enEioa. 
Par  this  purpose  the  eu^jine  ma;  opersle  ae  aboTS 
ieaeribed,  the  gas  and  air  being  simply  compresaed 
bo  the  requisite  degree  before  being  introduced  into 
kha  cylinder,  or  ^  preference  the  compraiiion  in 
the  erliDdarilseir,  in  the  fallowing  manner: — "The 
Bjlinder  is  oaaalrasted  of  greater  length  than  the 
itroke  of  the  piston,  so  that  tber*  is  a  space  beyond 
bha  latter  when  it  is  at  end  stroke.  Aiaaniing  tba  spaoB 
to  be  filled  with  a  portion  of  tbe  gaseoos  products 
if^oombosbon  reaolting  from  the  last  stroke  at 
jtmospherio  pressnre,  the  piston  in  perfonnicg  one 
part  of  its  stroke  draws  in  atmoepberio  air,  after 
wbieh  it  will  draw  IntbeoomboeliblBmiztare  dnrlng 
tbe  remainder  of  thestroke.  Tba  eylinder  will  than 
be  filled  with  tfaraestrato  of  difFereat  gaaea  more  or 
lais  iotermbgled  at  their  jonotion — namely ,  a  stratam 


tioned  spaoa  at  the  end  of  the  eylindi  „     . 

will  in  this  oonditioa  still  retain  their  stratiBed 
chanoter,  tbe  partiolea  of  oombuitible  mixture 
being  diffused  to  a  oertoot  eztont  throngh  the 
other  strats.  The  chaive  ia  now  ignited,  and  borna 
gridaally,  and,  with  the  sane  effect  as  described 
with  refereoee  to  tbe  first  arraagemeat,  on  tba  ratom 
itroke  the  prodocts  at  oomboation  are  expelled,  with 


. .    .  anginaa  operattng  aeoordiDg    .    .    . 

abore  daiciibed  inrention  is  eilectod  by  admitting 
more  or  Ises  of  the  combaitible  fta  for  each  ohargs. 
Thii  is  don*  by  regntating  the  tune  of  opening  and 
eloeiog  of  an  admisSLDn  tkItb  on  the  na-inpply  pipe. 
The  moUon  of  this  Talra  is  ngnlated  br  a  rotaliog 
earn,  eapable  of  being  adjuBtad  longitodinally  on  iU 
shaft  by  any  suitable  known  arrangement  of 
goramor."  The  inrentor  elaimi  ae  his  iniention — 
First,  admitting  to  tlie  cylinder  a  mixture  of  oom- 
bnatiblo  gai  or  rnponr  with  air  separate  from  a 
oharge  of  air,  or  incombuatibla,  so. that  thedsTrlap- 
ment  of  heat  and  the  expansion  oc  increase  of  prai- 
sare  may  be  gradnal.  snbttuitially  u  and  far  the 
paipoees  set  forth.  Seocnd.  Compresiing  b^  one  in- 
itroka  of  the  piston  a  charge  of  eombaefible  and 
incombustible  fluid  drawn  into  the  cylindi>r  by  ile 
prnnooi  ont-stroks,  so  that  tba  oompreascd  charge 
when  ignited  propels  the  piston  during  the  naitout- 
atroka,  and  the  product)  of  oomhuition  are  expelled 
by  the  next  in- stroka  of  tha  piston  snbatantiauy  as 
desoribed.  Third.  Begolatiag  tha  admission  of  the 
oombastible  gaa  or  Tapoar  to  the  eylinder  by  means 
of  a  separate  slide  oootroUed  by  a  gorernor,  so  that 

when   tbe  speed    nf   ^n  eniTinn    innrvAAAi  tht 

buitibla  ehsrg"  - 


separate  charges  m  oombostilde  finid  and 
drawn  into  tha  cyliader,  which  clurges  are  com. 
pressed  by  the  in-stroke,  and  then  ignited,  so  as  to 

propel  tba  piston,  which  I7  its  retam  itroke  eipela 
the  prodacta  of  combustion.  DaacriptiTocritieisnuol 
this  engine  appeared  in  Engineering  and  the 
Engineer  for  Jnly  13th,  1BT7.  Any  one  interested 
in  til*  details  of  this  inrention  oan  best  study  It  ic 
tha  Otto  Silent  Oac-EDgine. 

No.  1876— C.  Linford,  Abbey  Iron  Works,  Leicee. 


their  main  feature  and  object  to  render 

possible  tbe  eonstroetion  of  gai  engines  of  buge  tiie 
and  power — a  result  which  has  hitherto  been  dotmed 
nnatuinabla,  or  at  least  impoaaibla  to  effect  eaouo- 
mieally."  He  goee  on  to  say— "In  carrying  ont 
this  purpose  I  employ,  as  main  featoros  of  my  inren- 
tioo,  the  combination  of  a  piston  fitted  with  a 
I  babuiOB  weigiil,  in  such  ■"»"""■  that  tba  dead  weight 


of  the  piston,  which  has  to  be  lifted  by  tbe  exploeion 

»t  gas  and  air  on  the  np  or  ont  stroke  of  the  piston 

in  air  and  gas  engines  as  hitherto  oonatracted,  may 

be  redncad  to  a  minimnm,  or  only  to  as  much  aa 

"1  OTeroooM  the  trietioo  of  tbe  piston-packing  in 

deteant,  thereby   redaoing  by  a  ootiaiderable 

lunt  tba  ebane  «f  gas  and  air  neoesaary  tor  Uft- 

eaid  piston.    In  oonneobin  with  and  anziliarr 

Ihe  abore  I  empl^  a  reeaiTW  and  tar-ynmf  to 

^T  tbo  Mlinder,  or  nearly,  of  Um  exploMd  gasei 

daring  tbo  desoant  of  the  ]»eton,  that  rmdaring  wt- 

neeeasary  the  eontinned  deaoent  of  the  niiton  to  tbe 

bottom  m  tbe  mllnder,  as  has  been  nsail  hitlwrtoi  to 

ezpeltbt  azploded  leases,  atthaiame  time  obriatug 

the  aeoeesity  of  raising  the  piston  at  tha  termination 

of  tbe  down  stroke  pmione  to  the  eommeooement 

of  the  Dp  stroka,  as  now  generally  In  nee,  bnt  wbicb 

iDtee  an  almost  insnperabledlffiaDlty  with  anginaa 

k  larger  siie."    The  patentee  olums  prinoipally 

The  combination  of  piston  and  balanoo  wwght 

in  gas-enginea;  apeooliar  conitrnotion  of  pistoni  in 

^  and  gaa  engines  1  tbe  oonitraetion  of  an  internal 

endless  raok  aotnaled  by  silent  olutoh  gear  acting 

on  themainsbaftby^londinot,  orbyWooTDore 

intermediato  pinions;  the  nse  in  gai-engioes  of  a 

ipanded  radc  attaohed  to  beam  or  lever  gearing 

pinion    and  elutoh  on  fly-wheel  shaft;  using 

balanoed  tuatona  in  air  and  gas  anginaa ;  niing  an 

'ion  chamber,  wherein  a  charge  ia  drawn  1^ 

n  while  tbe  piston  is  at  rest;  driringont  resi> 

sacs  by  atmospheric  praasare,  and  then  pcodn- 

..   „..  partial  Tacnnmfor  BdmiBsionofnexteiplaii*e 

ehugn."     I    hare  neither    seen  nor   heard     of  an 

engine  working  aa  the  aboie  oanstmction,  nor  do  I 

think  I  erer  shall     I    hare   no  doubt  that  tbe 

patentee  before  this  has  found  ant  what  a  hopeless 

task  it  is  to  attempt  to  dodge  the  law  of  graritation. 

At  tbe  same  time  I  atterly  tail  to  eoe  the  utility 

of  employing  an  air-pump   to   draw  out  reajdnal 

gaaea,  aa  it  would  eVidently    take  quito  aa  muoh 

power  to  work  an  air-pump  aa  it  would  to  lift  a 

piston,  while  then  would  be  tha  demdsd  disadiantage 

of  employing  two  pistons  instead  of  one,  wbieh,  in 

a  general  way,  most  people  think    quito  aafficicnt 

traabla  to  keep  in  order ;  and  if  tbe  air.pnnip>,  aa 

ahown   in  Figs-  3  and  S,  sheet  1,  drawn  to  scale, 

e   same   area   as    tha   working    nyliudar, 

tbe  act  of  invduciiq;  tha  propoud  Tacaum 

they  1 


of  Ui*  engine,  1 .   _  , .  ,_. . 

'ill  andorae  as  tha  rasDlt  of  bis  azperisooe- 

No.  Vms — Q.  F.  Badfem,  a  oommunication  from 
Otto  Sack,    and   I      ~ 
This  invention  oon 
atruction  of  gai-m  ... 

oecnpiea  lees  apace  than  those  hitherto  constmnted, 
and  the  action  of  tha  engine  is  mode  mon  regular 
by  tha  manner  in  whioh  the  effect  prod ueed  by  the 
explosion  of  the  miitnn  of  air  and  gaa  ia  atiliied. 
A  oylinder  of  saitabla  oonstmction  is  proriiled  with 
a  diflarenlial  piston,  the  axploaira  ohamberii  placed 
at  tba  side  of  the  oylinder,  and  is  provided  with  a 
slide  valve,  tor  tbe  admission  at  aath  ravolatiou  of 
the  driving  abaft  of  tha  required  quantity  of  the 
ezplouva  mixture,  which  bein^  ioflamed  enters  tbe 
cylinder  Mow  the  piston,  oetiog  upon  the  smaller 
surface  thereof,  and  before  the  piston  orrivea  at  its 
higheat  point  a  valve  oock  allows  the  mixture  to 
enterabore  tbe  piston,  and  act  on  its  larger  anrfaoe. 
When  tha  piston  has  oompteted  its  stroke  the  valve 
eock,  operated  by  a  link  molioi,  alloirs  the  escape 
of  the  gases-  Tbe  cylinder  and  eiploaion  chamber 
londed  by  wator.  An  arrangement  is  pro- 
lubricating  the  piiton  with  distilled  water. 
The  pislon  is  connected  to  the  crank  in  ths  uaoal 
manner.  The  driving  iharts  an  made  hallow,  so 
that  they  maysarveas  raaerrairsforoil.  Tbe  valve 
cock  is  operated  from  a  grooved  diso  oa  the  crank 
ahaft,  moving  a  lever  icclesad  witJiin  a  wing  to 

through  the  hollow  valve  dock.  Tba  slide  vslva  ii 
aperated  by  a  topped  disa,  having  a  steel  Uppct,  on 
which  elides  a  pnlley  on  the  forked  eiid  of  a  rod^  a 
spiral  spring  serving  to  bring  the  slide  bsisk  to  its 
normal  position  atim  it  has  bcoo  rused.  On  tha  top 
of  tbe  alide-vslve  ia  a  pipe  coming  from  the  oom- 
prejser,  and  provided  with  a  suitable  valve  and  a 
governor  for  regulating  the  action  ot  the  throttle- 
valve.  The  compressor  is  in  diroot  communication 
with  the  air-pump,  which  is  doable- soting,  aid  ia 
operated  by  gearing.  The  pump  sucks  in  air  and 
gaa,  and  thcrou^biy    miies  and  farces_  them  in  a 


from  petroleum,  ki 
engines  otSO  horse  poi 
mixture  la  produced  in 
3135 


1  the  e 


No.; 


e,  and  parsSn  oi 

and  upwards  the  o] 

separate  apparatus 

Xcuis     Simon,     WilCord-rosd 


Nottingham.  This  provisional  speciBcation  relataa 
to  improvements  in  the  cousttuction  of  engines  to 
be  worked  by  power  derived  from  nir  and  oil  eom- 
bined,  and  consists  mainly  in  ao  constructing 
•nginea  that  the  whole  ot  the  workisg  parte  an  in 
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cdnt&incd— tiiat  la 


)",  r^^'i'  ^Uo\lt 


TOiT,  tbe  tiTO  bring  iboa  combined  in  Bnitablo  prO' 
portione  in  b  plmmbor,  and  cnuned  to  du9  into  a 
□ylindtr,  whtro  they  nra  eiplodod  (or  the  derelop- 
meutof  poverbj  nipuiBioE,  and  mada  to  aotopoD  a 
piatoD  in  thn  ontinar;  wajr  o(  stetm,  for  the  more- 
meot  oF  tbe  rarioiiB  parte.  The  power  cylinder  in 
incloaed  in  a  water  jacket,  kept  aopplied  by  a  >niii]l 
pump  worked  by  the  main  ahaf  t,  tho  water  beitift 
takes  froni  and  returned  to  a  trcmgh  tormiag  part 
of   tbe  fonadation,  or   in  any   other   Goii*eiiieiit 

No.  jgig— J.  H.  JobDsau,  a  communioation  from 
J.  Wertheini,  of  Bombeira,  Frankfort,  Germany. 
Thia  inrrnlion  oonE^isIa  of  n  CDmbiaed  Btmoepherio 
gaa-engiDB,  in  whieh  tbe  explosive  power  aad  tbe 
presanre  of  the  atmoaphera  are  both  ntilised  as 
motire  power.  la  carrying  oat  this  inrention  a 
cylindrical  explosion  chamber  ia  connected  by  means 
of  a  siphon  or  bont  pipe  with  a  roierroir.  In  thii 
tiipe,  at  its  lower  part,  in  a  paddle-wheel,  with 
cnned  float  boards  or  paildles,  aerring  to  reeeive 
and  tranamit  the  deielopHl  power.  The  conoeoting 
pipe  and  reaerroir  are  filled  with  an;;  aait«bie  liqoiiT 
Ait  uid  light  gas,  mixed  in  b  certain  nraportion,  ia 
then  introdnMd  into  the  oiplosien  chamber  and 
ifpnited.  Tbe  explosion  now  fallowing  foreeg  the 
liqnid  throngh  the  conaectiug  pipe  into  tbe  liqaid 
naerroir,  and  the  Kriaid,  Dj  meana  bereafter 
deacriben,  is  forced  to  pass  the  said  cnrred  float 
boards  on  the  lovrer  pui  of  the  wheel,  oansing  it  to 
nTolre.  A  Tscunm  i>  formad  in  the  eiplMion- 
ehamber  end  ia  the  eoanectin^  pipe  after  the  explo- 
eioa  haa  token  prace.  The  hquid  will  tirra  eonse- 
qnently  return  by  the  preaanre  of  the  atmosphere 
Team  the  reservoir  to  the  eiplofiion  chamhcrt  and 
will  pats  the  appf  r  port  of  the  enmd  float  boiirde  i^ 
the  wheel,  faniiehing  tbe  power  to  tnm  the  wheel 
■nd  to  refill  the  eoDoeetiDg  pipe  and  Mm  eiploaion 
ebambf  r  after  baTing  earned  the  ezpoliion  of  tbe 
waste  prodneta  from  the  oombnatioD.  A  freab 
qoantity  of  Usbt  Ru  and  lix  U  do*  intiodneed  and 
ignited,  and  the  procoH  leoommenoed,  and 


ktmoapherio  r  pnmp  ahere  ia  space  and  stntEng-boi,  thnragh  which 
ntn  n  n-ipi^  »  piston-rod  works,  and  which  red  eosnects  the 
piston*  in  the  two  oyliaden,  tbe  bottom  of  the 
roTerted  cylinder  or  air-pamp  is  closed  eiatpt  by 
way  of  aa  inward-  workir^  or  flap-ralTe.  When  tbe 
piston  of  tbe  inserted  cyliDd«rwMadi,Uu air  abore 
ibepiston  ia  diachi 
in  the  top  of 


Dd  by  way  «t  a  iiipe  ar  opening 
inder.    Tha  aotun  oc  working 


diract  t 
identa  to  the  mode 
to  me,  w 


e  of  water  aa  an  tntarmediate 
agent  in  the  prodnetioD  of  a  Taoaiun  woe  first 
wptieil  to  gas-engines  by  Hagon  in  his  potaati 
1860  ""^  1S63  '  '"*'  "'■''^i  ^tBT  the  eipenditnre 
of  Taat  aams  of  money,  in  disastroni  fulnre.  ft  is 
bard  to  aeo  how  the  produeta  of  tbe  explosion  of  a 
KMseona  componnd,  reactung  at  tbe  moment  of 
aiploaian  5,000'  Fahr.,  can  be  mixed  intimately 
with  a  body  of  water  by  socceasire  aad  quickly 
reeorricg  explosions,  without  developing  an  amonot 
of  ateam  fatal  to  the  exiatenoe  of  any  Taonom  what- 

No.  ^-Mr.  P.  W.  Bonllon,  of  Tew  Park. 
Otfoidahire.  Thia  iarention  eonsiati  of  impn»«- 
'~  '~  engines  woiked  by  the  oombnstion  aai 


-Kos.  igjj  and  j^. 


No.  |g7g— W.  B.  Lake,  aoommnQicatianfroma. 

B.  Brsyton  of  Eietar,  New  Hampahire,  U.S.  Thii 
inTentioa  for  improTementa  conoooted  with  the 
piatona  of  air  and  gas  engines,  waa  illoatrated  and 
deaoribed  in  thia  joarnil,  page  3TS,  Vol.  XXV.,  and 
---  *"*  -".he  Bnma  Vol,  I  pointed  ont  th  '■ ' 
1  been  made  the  snbjeet  of  ai 


Ired  in  the  explosion 

the  explo^ioa  oylioder,  the  piston  in  the  lattor  aod 
tbe  pistoD  in  the  inTorted  eylinder  are  fomed  np- 
.  wards.  Thia  movement  disoharn  the  «r  from  the 
'  spen  top  of  the  eipiosion  chamber,  whilit  the 
I  inverted  cylinder  or  air-pamp  becomes  ebargod  with 
air  bj  way  of  tbe  flap-valve  referred  to.  The 
Itmospheiia  p[«t  anre  npon  the  piston  of  tho  explosion 
eylinder  now  forces  down  the  piston,  its  rod  being 
fonnetted  to  the  piaton  of  tbe  inverted  eylinder  or 
lir-pamp ;  the  latter  piaton  oompraaaaa  and  toroes 
ihe  air  ont  by  way  of  the  connaoting  pipe  timnigh 
one  or  other  of  the  porta  of  tbe  tiurd  cylinder,  tbe 
piaton  and  rod  of  whioh  bj  ordinaiT  connectiODs 
transmit  tha  power  to  the  main  shaft  Of  the  engine." 
To  say  tbe  leaat  of  these  two  inventions  th«y  are 
rery  clearly  described,  a  pret^  aoreaign  tbe  inventor 
^nowa  what  he  ia  driving  at,  a  ven  nncommoD  trait 
at  speclficBtions  in  ginwml.  The  firat  of  theae 
designa  has  been  to  a  certain  degiM  anticipated  by 
N.  A.  Otto,  inaDDmrniuiioatioDtoImray,  fa«,  bat 
in  thia  instance  it  ia  presented  in  a  far  more  likaly 
and  workable  form.  Tho  prinoipal  objection  to  a 
Sriog  prooesa  whioh  extends  the  whole  length  of  tbe 
ttroke  IK  the  larco  amount  of  Inbrioating  material 
req-nired  inside  the  nlinder,  and  the  large  amount  of 
■rater  required  oalatde  to  render  it  wwfcaUe,  and 
keep  the  eylinder  atany  moderate  degreeof  tmnMra- 
tare.  The  valve  gear  is  well  deaigned,  and,  with  the 
aioeption  of  tbe  ioseparable  diawbaoki  indicated, 
reflects  credit  on  the  Inventor.  Witfa  ngaid  Is  the 
gerond  part  of  the  invantioD,  It  ii  well  deaigned  aod 
carried  ont.  The  arranmiMnt  wUeh  oompnwete 
ur  in  the  inverted  oylioMt  or  idrfomp,  lo  aa  to 
nearly  double  the  atmomhwio  prtHnre  obt^ned  in 
the  explosion  cylinder  wwn  admitted  to  the  working 

3 Under,  is  wiginal  and  good.  Bat  one  defect 
heree  to  any  posiible  arrangement  en  tUi  prin- 
eipla.  The  eagine  to  develop  any  nsefnl  amoant  of 
power  mnet  M  eambrona,  and  the  diffimlty  of 
keeping  three  pistons  in  order  can  be  readily  nodar- 
stood,  to  aay  nothing  of  the  friction  involved.  Hr. 
HaJlewell  has  done  all  that  can  be  done  with  tbe 
principle,  bat  it  ia  incnrable. 

No.  il^-B.  EaUewell,  Engineer,  Blaokbnni. 
Thia  invration  relatea  to  improvementa  in  gas  and 
water  motor  engines,  and  in  gaa-motor  engines.  The 
fint  part  of  the  invention  liilates  to  that  dasa  of 
engines  in  whiefa  vrateriansed  intermediate  between 
tbe  workii^  cylinder  and  the  explosive  charge.  This 
oombined  gas  and  water  motor  engine,  one  form  oF 
which  ie  constmctad  vrith  a  mun  and  minor  cylin- 
der af  siphon  form  opon  the  minor  cylinder,  is  ■ 
third  cylinder  eontuntng  a  loose  piaton.  Between 
the  junetion  of  tbe  latter  oylindera  is  the  explosion 
chamber.  Tbe  main  cylinder  is  Open  at  lop  and 
contains  a  piston  oonnrcted  by  piston-rod  with  the 
crank  of  the  engine  shaft.  The  cylinder  containing 
the  loo>e  piston  ia  made  with  a  valve  or  valves  for 
the  discharge  of  ur  dnring  the  upward  movement 
of  the  piston,  and  for  the  readmisiioii  of  sir  daring 
■   thereof.    In  soma  c^es  I  employ 


A  ITBW  PHOTO-PBINTIBrG  PBOOESS 
[14137.]— NoTiciKQ  aeroal  quaations  in  yo 
wlnmas  oonccrning  tbe  lincognphio  and  ott 
[iroeesaes  of  printing,  I  should  like  '"  " — '  "■ 
[itteation  of  your  correipondei 
nbots-printing  processes,  which, 
.  '.«_  .^^  the  tad.  Zii 
itaining  prinlinasnil 

„  __  of  lootal  platee  by  u 

neceaaity,  a  tedious  series  of  operations,  tiia  nsi 
of  wUeb,  noreover,  is  not  alwaya  so  succ«Mfnl 
conld  be  daaired  ;  but  there  is  reason  to  believe  tt 
of  producing  printing  blocks  by  means 

.nhv  will  ha  In»ntj>d  UHin.  and  to  help  fl 

_-  , pnbUsh  t 

followtng  description  of  a  process  invented  b 
"  ■     ■  the  '-    ' *  ''-■  --=-'■—  ' ^- 


leoverr  I  will  ask  yon  i 

-acription  of  a  process  in  . 

Oobert,  the  director  of  the  printing  department 
the  Bank  of  Franee,  whidi  he  gave  in  a  paper  n 
befrae  the  French  notiwrapluo  Society  :— 

"  I  have  been  stodying,"  he  said,  "  to  replace  i 
lithographic  stone  by  plate  glass,  of  which  we  hi 
no  fear  of  having  a  scarcity,  and  I  have  sneeaac 
beyond  my  axpectattons ;  the  only  novelty  being 
the  employment  of  gronnd  glass.  As  to  the  pbo 
iphie  aid  lithographic  maaipulations,  the^  i 
.._il  known,  and  I  have  not  changed  then.' 
Sobert  takes  a  ground  glass,  made  roogh  mtluT 
an  acid  or  1^  any  meduuiioal  means.  On  the  fine 
gnmnd  surfaoa  he  poars  the  fallowing  mizbii 
Albumen,  lOOoi. ;  Inchromateot  potash,  3oi. ;  I 
plate  being  held  all  tbe  time  1^  an  india-mbl 
holder.  When  corerad  the  plate  is  tamed  ups 
down,  and  hooked  upon  a  piece  of  itring  han^ 
From  the  ceiling  by  means  of  an  iron  eya  scm 
into  the  handle  of  tbe  plate-holder ;  the  plate  u  n 
mada  to  tnm  nviilty,  in  order  that  the  oentrifu 
tondenn  may  bring  the  solntion  on  the  anrtaee 
even  and  aa  thin  aa  possible.  It  b  neoMtWTT 
have  the  prepared  surface  aatbinaapanible.  Wl 
dry  it  is  put  into  the  seraw  ra««B  or  priating  frai 
ondartha  olijectto  be  reprodoead ;  if  placed  in 


^<^187G~^-    ^^'°'b11>    oDgiaesT.   Blackburn. 
This  invention  relates  to  improvements  in  gas-motor 

' —  and,  firstly,  "  To  that  class  of  engines  wker< 

usion  of  goi  and  uir,  on  being  fired,  aete 
le  piaton  as  the  motive  power,  and  tranamite 


npon  tie  pia 

by  connection  ina  mouva  power  nireci  H>  lae  engine 
shaft.  For  the  purpose  of  insuring  a  m>re  gradual 
combnstion  of  tbe  gas,  with  conaequant  ^adoat 
aooumulation  of  force,  I  provido  for  tbe  cylinder  a 
perforated  false  bottom,  throngh  or  byway  of  which 
the  iuflummable  gas  possee  to  tlie  cylinder.  The 
valves  are  ao  timed  as  to  permit  the  piston  drawing 
into  the  cylinder  a  quantity  of  atmospheric  air, 
whereon  the  gas  is  injected  under  tbe  perforated 
plate  by  means  of  a  pump  (or  it  maybe  drawn  in  by 
tbe  conUnuous  movement  of  the  piston),  and  passet 
through  the  perforations  in  ii  divided  state,  nnd  itt- 
oonaumption  is  gradaal,  o,  rapid  firing  or  eiplosioa 
being  nvoided."  Secondly,  "  to  tho  conatruclion  ol 
engine"  hsring  three  cylinders.  In  a,  vertical  ena'nci 
of  thia  chisa  above  thu  main  oxplosiou  chamber  is  a 
smriU-r  or  ii.vorloi  cylinder  or  air-punip,  tlio  latter 
comnunlcnline  by  mcana  of  a  piim  with  the  third 
cylinder,  which  in  its  conatmctiou  and  fittinp-up 
resembles  an  ordinary  double  or  singtc-actiug  liigh- 
pre>aure  cylinder.  Between  the  top  of  tho  explosion 
chamber  is  open,  and  the  inverted  cylinder  or  lur- 

[SuMikmtHt  to  the  ESOLISH  MSOBASJO  ' 


rKsed  poaitioi-.     — , — , 

cylindera  under  the  piston  and  below  the  explosion 
chambtn'  ia  occupied  by  water,  while  the  loose 
piaton  rests  upon  the  inner  rim  of  the  minor 
cylinder,  and  immediately  above  the  explosioc 
chamber.  Tbe  action  is  as  follows :— When  tbi 
main  piston  is  raised  and  the  crank  nenring  ite 
highest  pinnt  or  centre  of  motion,  tbeexploaion  oi 
gas  and  air  is  effected,  and  the  loose  cylinder  il^ 
forced  upwards  and  is  momentarily  held  or  trappeil 
in  its  raised  poaitioa  by  the  action  of  the  vbIvo- 
referred  to  or  by  clip  apparatus.  The  partial 
vacaum  caused  by  oombnstion  is  now  to  be  destroyeil 
by  the  ascent  of  water,  which  is  forced  downwaTdn 
in  the  main  and  upwards  in  the  small  cytini5crs  bv 
the  main  piBlon  in  its  downward  stroke,  the  motion 
beiag  given  to  the  latter  by  atmo.apheric  pressnro. 
The  mun  piaton  and  orank  are  now  at  their  loweet 
position,  and  EU  soon  as  the  crank  bos  passed  tbi; 
lowest  centre  the  loose  piston  is  released^  and, 
iagether  with  the  water,  descends,  tbe  weight  of 
which  acts  directly  on  tbe  under  aide  of  the  main 
piston,  forcing  it  npwards.  Meanwhile  the  water 
and  pistons  have  rcsnmed  their  ortginat  positions  in 
reaJinesa  for  Vao  next  oiploaion  of  air  and  gas. 
Various  motbodi  are  also  described  for  clipping  anil 
holding  the  looac  piaton  of  tbe  Wenham  Atmosphenc^ 
Qas-Enginc,  and  for  im_provement)  ia  the  valv'.> 
apparatus  relnling  to  engines  described  in  a  previona 
specification  of  tho  invcnton.  No.  ^075' 


the  shade,  natorally  mora  is  reqoiied.  Whenoipo 
the  plate  is  taken  into  the  dark  room,  and  withi 
any  pr^minan  operation  it  ia  Inked  over  with  « 
nary  printing  ink  i  the  ink  (ti^  to  evarr  part  1 
makaa  it  look  like  a  blackboard.  The  glaas  is  tl 
dunged  into  a  ttay  oontaining  water,  when  imi 
dlaldy  the  ink  breaka  up  like,  as  it  were,  a  sea 
ioe,  from  all  the  parts  00  which  tho  light  had 
action,  and  leavaa  the  image  standing  ontin  b 
rslief<  All  that  is  neeeaaary  now  is  to  send  it  to 
ordinaiy  lithographer  to  have  aa  many  printa 
may  be  required.  From  200ta  1,000  may  baprii 
off  the  same  plate. 

Spainmens  of  bank  notM  printed  by  M.  Oobe 
prooess  have  all  the  shanneaa  nnd  flnaneas  that 
be  desired ;  and,  altlioagh  the  plate  does  not  per 
of  Uis  printing  <rf  a  large  nnmber  of  eopiea,  tner 
a  protaaUli^  ot  ortrooming  that  difflonlty,  wb 
afler  all,  is  a  small  one,  ai  tbe  printing  bSoek  il 
wsily  produced.  Possibly  soma  one  will  discort 
means  of  utilising  tbe  prinejpla  in  tha  preparatioi 
blocks  to  be  used  with  letter-press,  nd  also 
reproducing  ordinary  photogiaphi  instead  of  aa 
liiu  diawingi.  OlMrbo 

oniB  W  JLN  iilNO-. 
rui38.]— Id  view  of  the  many  aoddanta  that  I 
oocnrred  of  lata  at  the  diflarwt  minaa  in  Engl 
and  SeotUnd,  and  also  at  the  Qrand  Hotel,  Pari 
few  words  ai  to  two  of  the  Bun*  cansas  ^  aeddi 
—overwinding  and  breakage  ra  ropes— nuf  no 
out  of  place  in  yotir  columns,  and  tM  inportanc 
the  aubjeet  ii  fnilf  home  out  by  tha  fact  that 
Home  Sewetaty  hM  ^van  instamotionB  to  Iba  m 


parfeotly  effio 

detaching  hooka  and  apparatni  in  nae  that  will  1 
certain^  prevent  tha  poaubtlity  of  Mther  loaa  of 
~  ~  damage  to  cage  or  abaft,  in  eenrae  aithar  vX  tt 


r  breakage  o 
dmcantMcag 


Jno.  F.  DiokKtL 
(To  U  eontiiMwd.) 


fitted  for  manslanghtar),  thm  wonld  have  bean 
other  effecto  flowing  the  oversrindiag  than  a  sK 
loss  of  time  in  reattoeUng  rope  toeage,  and 
lives  ot  the  nnfortnnata  miners  would  have  t 
snared  to  their  f  amilisa ;  and  snrely  at  BtantneBI 
:  than  enough  of  tamiliea  have  lost  the  breadwim 
witboat,  by  the  non-adoption  of  ebrioai  and  a 
'  proved  means  and  appUanoss,  raanfaig  aneh  riik 
I  In  this  district  (Gavdand)  haidlf  a  mine  bat 
'  aa  appliance  to  prevent  sneh  poasiUUIaM,  and 
'  many  instances,  had  they  net  baanso  adopMB 
livei  wonld  have  bees  saorifled.    Coadtbriog  I 


.jch  efGcient  preventive  means  waa  mada  eom| 
gory,  and  so  give  an  assnnnce  to  tha  miners,  tha 
they  run  the  gauntlet  of  tbe  maoT  daBgita  it 
below,  at  bast,  they  will  be  bmght  Mttly 
bank.  W.I 
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OBQASTO  ACZD8-MOHOBABIO,  i>IB&. 
BIO,  TKIBASID,  AJtV  FOIiYBABIO- 
FKaPAAA.TIOB' ANSFBOPBBTIBB  Of 
ACCTZO,  IiAOTIO,  AHD  BBNZOIC 
AOID8. 
ri4I39.1— Thk  organig  Midi   oonitituta  b  rtiy 

lapartant  ehu  ot  eompODnda.      They  ar*  ir"-" 

iMt,  dibnlu,  tribuic,  or  polyliuio,  aceoidii 

ftvrBontoinoM,  tvo,  three,  OF  man  BBmi-iBOl» , 

trKCOHO},.  Fonniowiid.HCOHO,  iimoDo- 
'—'t  onlj  HCOKO,  ainea  it  oontaioi  only 

im  Hmi-noiMoIs,  COHO,  oE  oxatyl. 
Oxalia  acid  !■  dibaaio,  bocaiua  it  ooDtulm   tiro 

nai-moleenla  ol  oxaljl,  and  fornuCOHO,  COKU. 

ind  (COKO)!.  ■ 

fCHiCOHO 

-(cacoHO 

ICHHOCOHO 
ivUekona,  two,  ortfareeof  th«  atoms  of  hjdrogon 
.like  thm  iami-iDOl«oale(of  oiatyl  «Bii  berepliuMf] 
kfina,  two,  or  thrM  atona  of  a  monad  metal,  dueh 
thui  w«  b«T«  tba  foUowing  aalti— 


fC^COKO       fCH;COKO  fCa-COKO 

^raCOHO       JcHfcOKO      ud  JCHiXlKO 
ICBHOCOHO  (CHHOCOHO         iCHHOCOKO 

F^nimellitia  Mid,  C(Hi  (COHO)i,  coataiiu  tour 
NB-BOlMnlea  of  outjl,  aod  ia  therefore  tatrabaiic 
-Ortb.  tba  H  Id  tlia  four  gioapn  oF  COHO  can  be 
oflMea  llT  one,  iwa,  three,  or  foor  alonu  of  a 
MMd  m*t)Llio  element. 

Hdlitia  acid,  Cs(COHO)t,  conUios  aii  lemi- 
■QMiilLa  of  ozat;l,  and  ia  btzalwaio.  The  inter-  , 
atteti  pmfJlaBlBacid  CU^COHO)t,  i>  noknewa. 

Tba  monobaitc  acida,  hanng  tba  general  formula, 
aOfi  +  iCOHO,  b  deriTod  from  the  methyl  uHn 
rfilooboU.  The  olcie  or  aonlie  eerisa,  haT[nii  tht 
panal  formnla,  C(CnHin)  "(CmHtm  +  ,)  COHO. 
■  daivad  from  the  Tinyl  Msiea  of  aloohola.  Tht 
heUe  Mriea,  haTing  the  general  lormulB,  C(CDH.'a 
+  J  (CmHim  +  0  HOCOHO,  ii  deriTed  from  the 
(VBh  aeriea  of  alcobols.  The  giyoiylie 
Mm  the  lenval  fornala,  C(CnH,n 
HCWOHO,  i*  derirad  from  the  glycerioa  e> 
•■oob.  Tlu  aromatic  or  bennria  aeriea,  haTiag 
tb|>Mr»]  fortniila,  CnH-n  —  ;  COHO,  ia  derired 
mm  tba  pbm^l  wriM  of  Moobola.  And  the  pyrnric 
■riM.  ba*ln(  tbe  general  formnla,  CO(CaH'n  +  ,] 
OOHO,  are  tbe  laaukatone*  of  oxalic  aoid.  The- 
ftttn  or  acetic  aarNa  oontatnl  formio,  aeetie,  pro- 

rie,  bn^rrle,  Tnlaric,  o^roie,  oonatithylip,  cnprj- 
pdatgonie,  cl^>Bio,  lauric,  mp'i^tic,  pnlmitic, 
Migaaie,  ilearie,  araebic,  behemic,  hvaeiiie,  erratic, 
M  melfaiic  adds,  haring  the  formula},  U,  CFIi, 

<!ft,C«r.  C,H,.  CsHii.  C^u,  CrHii.  aH,-, 
Wb,  CuBa,  CuH:j.  CuHji,  CisHi,,  C-H^,, 
C-uS*.  C^Bn,  CwHi,,  CKHi,,,  and  CV.H.j 
MfMbTely,  to  each  ot  which  tbe  group  COH<_i  i:i 
itaAti,  rendtring  tbem  all  mooobuic  acida. 
ThaoHieoraarTlioaaiuaoaiilaiaiaerjIic,  mathy- 
elie,  pyroterabio,  damalnnc,  damolio, 
■Tfeloleic,    olaio.    elaidie,  doeglic,   and 

ingthaformaiBC)Hj,CMe"Me.CEti'H, 

CEt"Ma,  CEt"EI,  CMe"HC99,  CP+  "H,  CUd»U, 
C*i'  CbiHa,  Ci,k„,  CuH„,  fc,,"      "  " 

iaattaebaST 

Tba  laetio  aeriea  coDtaina  gljeolio,  methyl  glycol! 
Mgethrl-lBetio,  aeeto-laotia,  paralaotie,  oiybuty- 


ncids.  hayinir  the  formulm  CUeH0[C0H0)3  anil 
CHHO(COHO),  reapeetiToly, 

The  Buccinic  aerien  coataina  miJanic,  anasioio, 
pyrotartuio,  adipio,  inmelic,  auberic,  anemic, 
aebacic,  and  raccflllic  aoLda,  baTinr  tb«  formality 
CHs(COHO)i  (CH,HCOHO)j,  CjHtfCOHO)!,  C.Hx 
(COHO),,  (CH~)i(COH0(,,  CCH,),(COH0)j.  (CH.)- 
(COHOli,    ICiia'HCOSOh,   and    (CHi)u(COHO)i. 

Tetrnhydropbthalic,  haiahydnwhthalic,  tartro- 
phthalic,  and  aliiario  acida  are  «buio,  and  hava 
the  formula!  (CiHjMCOHO),,  CCaHiWGOHO):, 
(CjH.HOWCOHO),,  and  C(CH).(COHO),  reipoo- 
tirely. 

Tke  tribaiie  aeida  oontain  oitria,  triearball; tia,  and 
aeoaitic,  haTina  tbe  formnln  CiHiO'.COHO),,  CjH^ 
(COHO)j.  and  (CH)](COHO)i  respectirely. 

Pyromollitic  add  C,^:(C0H0)4iatetrabuic.    A 

Sntabaiie   acid   ii   unknown.     Mellitio  aoid   C^ 
OHO)e  ii  hczabaiie. 

Aoetio   acid,   CH3COHO,    ia   prepared   by   tho 
'■  'llation  of  wood  at  m  red  heat 


MQlie,  angelie, 
■MiagJe,  Bbyfei 
nde.bamgthi 


aa^,  Uijtijj,  <>:i>i><»,  and 
ib  ot  whiah  the  group  COHO 


oxalic,  diethoiolic. 


_.  CHEliO,   {CHjhEtO,  (CH:),BtO,  and 

KAd",  CHtBO  mpeatiTaly,  to  eaoh  ot  whish  the 
COHO  ia  attached. 


0  both  of  whioh  the  g 

is  or  baoioic  aeriaa  contoini  beuanic, 
'ie,  lolnyli 

, alpha-«yi ,  _,— ,  ..__ 

_  CiH,,  CsHj,  C,H,M*:,  CHjICoMeH^), 
C(Cyt)Hj,  C(C,Hi)HjO,  CEKCHitH,  und 
'i»elj,  to  ail  ot  whioh  the  BTOUP 

p^TUTic,  conTolrulino- 

, — , Imo  aoida,  baring  the 

COMe,  COtCi^n).  CO(CnHs,)  and   — 


JfflSP 


to  aU  of  whioh  the  grgnp  COHO 


n*  d 


may  be  conTenienlly  dirided 

Metka  funn«ie,  tactiirie,  malic,  and  encciaia, 
Mag  tba  KMieral  Cormul«  (CnH^n  -  ,),  (COHOji, 
Cdbn  -  iBOh.  (COHOJ,  CrHjT,  -  iHO,  CnHm, 
HXmCU,  and  CnHmCml^m  (COHO^. 
1W  (nmaricuriei  eontaioa  furmario  and  itaconic 
tbe  formula  (CH)-,  (COHO)i,  and 
laapaotiTelj, 

containi  tartaric  and  glyco- 
fonnnhe  (CHHOHCOHO): 
,.  St  reapeetiraiy. 
oontaina  niaJio  and  tirtronie 

in^gUmatt  to  tht  EUQLtaS  MEQUASIC,  JU<»rcA  29,  l!»78.J 


•■■  miBiD  acnaa  coniaL 
*■•  Mida.  btring  the  form 
■d  0(CHHOMO^O)i%  re 

ui   BMdia  Mri«  contain 


retorti.  Dnrinu  tba  diitilUtion  tarry  matter, 
wood  naphtha,  occtane,  methyl  aootat«,  Ac.,  an; 
girea  off.  Theag  prodoeti  are  condensed  in  re- 
ceirera,  and  the  liiiaid  is  decaated  from  the  tarry 
' '  :r.   Whuo  thia  liquid  is  dLitilled,  wood  caphthk 

a  orer,  then  ths  acid  with  come  of  tbo  tw. 

'  carbonate  or  calcic  hydrate  ia  added  to  the  dia- 

9,  when  tirriaingtothc  surface  is  akimmed  off 
The  crude  acetate  la  eTipornted  to  dr^nsat.  Thp 
dr^  residue  ia  gently  roasted  to  net  rid  of  impn- 
riUea,  and  ia  decompuaed  by  H^hiO^  if  it  ia  a  scdie 
acetnta,  and  by  HCl  if  a  calcic  scetate.  It  is  alio 
manufactnre-I  from  eanduat  Bhavings,  chipa,  i,o. 
The  sawduat  is  supplied  through  a  hopper  OD  to  ac 
endleia  cbain,  which  ia  worked  orer  rallers  by  a 
iteam-cngine,  the  sawdast  beirg  carried  along  the 

The  matile  matter  paiBC 
airbooisod  sawdust  Islls 
unotbcr  plan  an  archimedian  icraw,  worked  by  ma^ 
rhinery,  passes  the  sawdnit,  &e..  From  oca  end  ol 
Lhe  retort  to  tba  other,  during  which  tba  volatilc- 
matters  paia  through  a  pi^  from  tke  tube  to  th6 
xindenser,  while  the  carbonised  wood  falls  oat  iit  the 
other  end.  One  hundred  patti  of  the  dry  wood  of 
birch,  beech,  osk,  aah,  white  poplar,  and  Scotsh  Gr 
iin  4-4,  43,  3'9,  3'7,  3-3,  and  21  narts  of  purt 
icid  reapectivaly.  It  may  I>e  obtainei  in  a  state  of 
snrity  by  distilling  potasaio  discetate  thus : 
iCHiljCOKOCOHO  -  CH^KO  +  CH3COHO.  11 
IB  prepared  by  (be  oxidation  ot  alcohol  by  allowing 
:he  alcohol  to  trickle  onr  shavings  soaked  witb 
rinogar.  It  is  alio  obtained  by  the  reaction  of  anl- 
phurie  aoid  on  sodie  acetate.  From  the  aymbolic 
forunla  the  molecular  weight  is  60,  and  one  litre  of 
tbe  Tapoor  will  therefore  weigh  30  criths.  It  is  a 
(olourleiB  liquid,  having  a  spaciflo  gravit»  nf  I'Ofi 
tmiling  at  IlST.,  and  fraeiing  at  17°C. 


thna  I    3CHsC0H0      .      _,      . 

:lCHsCOa.  When  aated  on  by  chlorine  in  the  day- 
Kght  three  chlorinated  compoands  are  prodacad  by 
Iba  chlorine  taking  the  place  of  one,  two,  or  three 
ntoma  of  hydrogen  in  the  radical  CHs ;  tbui  we  have 
CHjClCOHO,  CHCl^OHO.  and  CCljCOHO,  and 
aCl  is  produced  in  the  rMctian.  Alnminic,  ferric, 
plnmbto,  potassic,  and  sodic  acelales  are  its  most 
important  salts. 

AQ  acetntM  are  soluble  in  water.  On  heating  a 
■olid  acetate  with  atroig  aalpburio  aoid  and  aloohol, 
i*etio  ether  ia  formed,  thus  :  CH^ONaO  +  H,SO, 

EtHO  =  OHi  +  HNaSOi  +  CHjCOEtO.      ■ 


icetate  ia  heated  with  soda-lime  marsh  gas  is  formed, 
thus :  3CH,COSao +  CAHoJiaHo=3CH,  +  COCao" 
'  2COEfaot.  AmrnqnicaoelAte  in  presence  ot 


_  white  precipitate  of  atgentio  acetate, 

irhich  is  soluble  in  am monic  hydrate.  Calcic  ohioride 
tives  no  precipitate  with  acetatra. 

Lactic  aoid  (CMaHHOCOHO)  ia  prepared  by  dis- 
'olving  about  5  grammes  ot  tortario  aeid  aud  a 
kilogramme  of  cane  sugar  in  <>  litres  of  boilingwaler 
and  allowing  to  stand  for  a  few  days.  Afterwards 
iidd  one  litre  ot  sour  milk,  containing  OOgrs.  of  bad 
cheese  aud  400gra.  of  oxide  of  linn,  and  put  away  for 
ibont  ten  da^ s  at  a  temperataro  of  about  40'C.  The 
zinc  unites  with  the  loctie  acid,  forminR  lino  lactate. 
The  mixture  ia  heated  till  it  boils,  and  is  filtered,  and 
~,lie  aitrata  evapoiKtad,  whan  the  sine  lactate  <n7Slul- 
iiea  in  priami,  Aft^  re- crystallisation  it  is  dis- 
olvad  in  water,  and  8H1  ia  paaaed  through  the 
silntion,  when  the  acid  is  sat  free  aad  linc  nilpbide 
1)  formed.  The  acid  solution  is  eTUporatad  on  a 
tratcr  bath,  the  residue  ia  dissoWed  in  Bome  water. 


and  agitated  with  etbtr,  whieb  (okea  up  the  add. 
The  Botutaan  of  the  aoid  in  elbar  is  ov^orated,  wfaini 
the  lectio  acid  remuna  as  a  eolonrleas  think  liqnid. 
Chalk  may  be  nsad  instead  of  line  oxide,  wban  baaati> 
f  ul  tnf  ta  of  aoienlar  prismsof  ooUe  laeUtaaraformed. 
These  cnstals  are  re-erysUtised,  and  treated  with 
one-tlurd  ot  tbair  weight  of  HjSOt,  and  heated  with 
aloohol,  whioh  dissolves  tbs  laotioaiiid,  leaving  caloio 
sulphate.  Pure  laeUo  odd  remaina  on  atajwratiog 
the  aleokolio  eolution.  II  ia  formed  by  the  oxidation 
of  prepylio  Rlyeol,  thai :  CHgMsOCHiHO  +  0,  = 
CHiUuCOHO. 

, CMeHCrC0H(5 

OH3  +  KCl  +  CH,McoCOHO.    It  is  l    .  , 

I  from  ethylidenie  cyonbydntte.  Ibua  :  CH]  CHiCyo 
I  +  KHO  +  OHi  -  NHi  +  ClIsMaoCOKO,  It  ia 
'  produced  by  the  action  of  nitroua  aeid  on  aianin, 
thus  :  CHMeWHsjCOHO  +  HNO3  =  Nj  t  OH) 
-I-  CHiMeoCOHO.  It  ia  formed  in  aonr  milk,  in 
malt  vinegar,  in  planta,  and  in  animala.  Naaoent 
hydrogen  acting  on  pTruvio  aeid  forms  this  acid, 
thoa:  COMeCOHO  +  Hi-CHjMeoCOHO.  It  is  a 
colourless,  transparent,  syrupy,  uncrystalliiableliqnid 
having  a  specific  gravity  of  1-23.  Water,  alcohol, 
and  ether  dissolve  it  in  all  proportions.  It  has  an 
aoid  taste,  and  it  ia  odourless.  Caao  sugar,  milk 
sugar,  dextrine  gam,  and  starch  pais  readily  into 
'  tactic  add  under  the  influence  ot  decompoaing 
animal  matter.  It  can  be  oonvert»l  into  propionie 
acid  by  satarattng  it  with  gaseous  UI  in  the  cold, 
then  sraling  in  a  tube  and  bsating  to  IVf  C,  thai ; 
CMeHHOCO  +  2HI  -  CMeH^OHO  +  OH,  + 
I|.  When  it  is  heated  to  about  2ti0'  C.  it  is  deoom- 
posed  aldehyde,  carbocic  oxide  and  water  being 
formed.  Nitric  aoid  convarta  it  into  oxalic  aoid. 
It  coagulates  albumen.  When  the  hictatei  ale 
bested  witb  HjSOi  ihey  d^iit  a  solid  brown  anb* 
stance,  and  give  off  carbonic  oxide.  To  deteet  it  bl 
a  aolution  einporate  to  tbe  conaiateney  ot  a  aynip  in 
a  water  bath,  add  cthylic  alcohol,  and  a  litUe  M  a 
solution  of  oialio  acid.  Add  baryta  water,  whieb 
precipitsles  baric  oxalate,  while  the  baric  lactate 
Fems4ns  in  solution.  Filter  and  add  a  solution  ol 
calcic  sulphate,  which  precipitates  baric  sulphate, 
filter  and  evaporate,  when  cryatals  of  ealeia  bMbito 
are  farmed  in  tnfta  which  can  be  verified  by  the 
mionMcopfl. 

Benxoio  acid,  CaHiCOHO,  is  prapatedl^  laUi- 
mition  from  gum  hjiniojn,  of  which  abont  one- 
seventh  consist)  of  this  acid.  The  gum  benioin  ia 
placed  in  a  shallow  iroa  pan  covered  with  a  sheet  of 
filtering  paper,  over  which  is  placed  a  cone  ot  writ- 
ing paper  as  a  reoeiver.  When  the  iron  pan  ia 
heated  the  bSDiuic  acid  volatatiseB.  and  condansaa 
on  the  papsr  receiver  in  needle  cryatala.  It  may  be 
prepared  by  boiling  the  gum  beniun  in  powder  wiUl 
oalcic  hydrate  for  aaveral  honrs,  Gltaring  tba  inaola- 
ble  lime  and  resin  from  tbe  oalde  banaoate,  and, 
after  concentrating  the  wlntion,  odd  bydrooblorio 
Boid  to  precipitate  the  add,  which  ia  omuned  pnta 
by  sublimation.  It  is  prepared  by  the  oxidation  of 
bemoic  aldehyde  or  oil  of  bitter  abnonda  thoa  1 
UH^COa  +  O  =  C^COHO.  Itisprodnoedby 
ieoompoaing  phenyl  cyanide  bv  potassic  bydrata 
thus :  CHiCN  +  KHO  +  OH.  -  C^HiCOKO  + 
NHy  It  is  prepared  by  convorting  naphthalin  into 
phthalic  acid  by  prolonged  bailing  with  nitric  aold, 
nheo  phthalic  aad  is  depoailed  in  lamellar  cryaWa 
3u  evaporation.  Convert  into  calcic  phthalate  and 
beat  for  several  hours  to  a  temperature  of  about 
ItU'C.  with  oaldc  hydrate  without  free  aocois  of 
sir,  when  calcic  benaoate  ia  formed  thus : 
JCaC9H^04  +  CaHOj  =  2COCaO"  +  Cb2C,Hs0,. 
Diaaolre  and  precipiUte  with  HCl  or  H^Of.  It  ii 
produced  by  toe  joint  action  ot  carbonic  anhydride 
mi  aodium  on  nhsnyl  bromide  thus  :  CeH^Br  -t- 
■ZO,  +  aNi  =  CfHiCONao  +  N»  Br.  It  ia  pro- 
Jnced  by  oiidieing  gluten  or  caaeia,  and  hf  boiling 
bippnric  acid  with  hydroohloric  add,  when  it  assimi- 
lates tbe  elements  of  water,  aud  forms  butyric 
wid  thus :  CsHJiOj  +  OH.  =  CcHiCOHO  + 
CHsNH-COHO.    It  ia  produced  by  treating  s^rol. 


C»Hj. 


CO;  +  CsHiCOiiO. '  It'  is  'producod "  by  acting  on 
liiunamie  acid  witb  fused  potaasio  liydrate  thus : 
OsH^OHO  +  2KH0=C.HiC0K0  +  OHjCOKO  +  Hj 
Benzoic  acid  is  monobasic,  and  occara  in  light 
feathery  snow-white  glittering  crystals.  It  has  a 
rery  fragrant,  pleasant,  aromatic  odour,  dne  to  the 
praaenca  of  traces  of  the  oisontial  oil.  It  prodooes 
s  pecnliar  hot  sousatioD  when  aome  of  the  orystala 
ore  plaoed  on  the  tongue.  Water  disaolves  it 
Bl^htly^  and  ether  and  aloohol  freely.  Iti  molaoular 
Teighlu  122,  and  one  litre  ot  tba  vapour  weighs  61 
mths.  It  melts  at  121°C.,  and  boils  at  241^0.  Ita 
TBpoor  bums  with  a  smoky  Same.  AU  benioatea, 
except  those  of  tstial  metals,  are  soluble  in  water. 
It  Bublimaa  when  heated  in  a  take,  forming  naedle- 
^baped  oryBtola.  Ferric  chloride  in  a  solution  of  a 
hanioate  gives  a  red  precipitate  of  ferric  benioafe. 
Oalcic  chloride  gives  no  precipjtata  in  solutions, 
lieing  soluble.  Flumbio  acetate  give;  a  white  pre- 
cipitate of  plombio  heuzoate  in  aalutions  at  sodic  or 
[iDtaasic  beuoato.  When  ammonic  benzoate  ia 
treated  with  HCl  it  is  decomposed,  benioic  acid 
being  precipitated  in  cryslali.      Hugh  Olemeiita. 
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A  OOlTTIIinotTa  BRAXK. 


to  TODT  IMdrni : — "  A  TCt7  raooeuf  ai  triftl  of  L. 
omtiniiOM  nHlw*7  bnk«,  tha  isTantion  of  Ur. 
Wood*,  Iha  Hiniitor  of  Rkilnjs,  vu  nude  jmttt' 
daj  on  the  Suidhiint  line.  At  kbont  10  minataa 
pHt  9  s.m.  an  axperimaiital  train  itartad  op  tlw 
main  lino  to  try  tbe  nsv  brakaa,  and  it  comprited 
flro  paaMpgar  CMriara,  a  brake  Tan,  and  a  poit- 
oSm  no,  tud  WM  drawn  bj  ono  of  tha  otdinaiy 
main  lias  pMaiiig«r  ongioM  of  31  tons.  The 
Mliil«tj>  ot  Bulwaji  wai  in  tbe  train,  u  well  aa 
•ome  of  tba  heada  of  the  imilwa;  Bnb-ilsHrtmcnt*. 
Thotndn  hannf  l«tt  Bpenoar-Btreet  at  10  miDnt«i 
pMt9>.m.,  tnTdlnd  to  Woodcnd,  48  mila  diiUst, 
and  l,84ait.  aboTe  the  lerel  of  the  Mdbourne 
tcrmimu,  and  wai  hack  at  l.T  p.m.  On  the  jontnej 
it  wmiatinMa  traTeUed  at  the  rate  of  60  milea  an 
iMiir,  and  the  trial*  of  the  new  brake  ware  mads 
whan  it  wn  going  at  its  faiteet.  On  tbe  down 
j«iinie7  (awa;  from  Hdboaroe)  there,  of  '' ' 

Dot  oovor  the  beat  opportonitiei  to  tes. 

brake,  linea  the  general  gradient  in  thftt  diieotioi. 
b  a  n^g  one,  bnt  eran  on  tbe  down  trip  oppoi^  I 
tui^  WM  found  to  prore  Ita  Taloe,  and  it  mm 
foDM  eapabla  of  itoppinit  a  train  going  at  th«  rate 
of  SO  mitei  ma  hour  within  the  diitance  oorered  bj 
thrae  talegnpb  potti,  or  between  an  eighth  and  a 
ninth  ot  a  nule.  Betnrning  on  tbe  dsaeandinR  grade, 
tbetraln  wn  alopped  oeren  timei  between  Woodend 
and  SDobnrj,  a  i&itanoe  of  33}  milee,  and  here  • 
■till  man  oonclatiTS  tett  was  applied.  Anin  the 
new  brake  worked  well.  A  train  coming  down  an 
inoline  at  the  rate  ot  60  milei  an  bonr  wai  itoppad 
wttlun  the  epece  of  one-third  of  a  mile,  the  valoe  of 
wblefa  aehierement  nwy  be  partly  nndmtood  when 
it  it  mentioned  tbkt  hj  meooa  of  the  old  bnkeing 
•pplionoaa  it  ii  oometimea  found  altooetto'  im- 
poaiiUe  to  itop  a  train  on  ■  decline  throogb  the 
uwffloienaj  d  tbe  brake  power.  Hr.  Woodi  itatet 
that  h*  inwnted  the  new  broke  aome  15  jeara  ago, 
ITnriber  be  do««  not  doire  that  aoTthing  ihall  be 
pnbUabed  abont  It,  inumooh  aa  lie  baa  not  jet 
•nffioaatlj  leeared  or  protected  Mi  patent  righta 
In  the  invention.  The  broke*  baTa  been  mode  from 
Ui  (the  oommiuioDet'a)  plane  and  direotioni  bj  the 
•itiSoanemplojed  intlie  WilUonutownworkahope." 
Th*  XtOowm*  TtUgraph  of  tha  lOlh  nit.  aon  -. 
—"  A  nrj  MitiifoetoTT  trial  woi  node  jeitBrdaf 
of  a  new  oontiaoona  railwa;  broke,  inrented  bj  tha 
OomniMioner  ot  Bailwor*.  An  engine  and  tender, 
_^.. >. = .._._     .,rtodat 

by  the 

>r  the  engine,  and  to  opply  ■imultaneoul;  lo 
.._j  -ebiola  in  the  train.  Yeaterdoj,  however,  it 
wna  ontj  Stttd  np  on  tbe  oarriagee,  ond  not  on  the 
•ofine  or  ran.  The  tnin  ion  iMtwean  Mdboame 
od  Woodaid,  and  eTarj  trial  wai  eminenUr  tatta- 
fartorr.  In  going  down  a  Etoda  of  1  in  50  the 
train  wai  pallMJ  up  hj  Hr.  Woodi'e  brake  in  SSho-, 
wUle  on  a  grade  1  in  200  it  look  tbe  ordinaiy  brake 
BOW  in  naa  on  tbe  OorerDmant  linea  Ifmin.  (o  itop 
the  tr^.  Wth  a  hearr  loaded  Imin,  and  tha 
bn^  fittad  right  Uuongh  il,  tbe  atoppoge  will  be 
alnoat  iutontuieoni." 

farther  triali  of  this  new  broke  tbni  bigfal]'  com- 
mended  will  be  looked  forward  to  with  mnoh  intenet. 
BTow  Zealand. 

THS  HATtraiLATIOS  OF   MUSIC -KB. 

ooun  BBowir'a  stbiotubbb  Ajsn> 

ABTIIUJIVBBBIONS. 

[14141.]— Fob  aome  eaoia  or  other,  which  I  do 
_j|  pretend  to  diTlne,  Hr.  Colin  Brown  dote  not 
daign  to  repl*  to  the  qneitioni  of  fact  relating  to 
tU*  anbjeot  which  I  have  put  lo  him  (letter  139S8)  ; 
bnt  I  hove  no  donbt  it  will  be  allowed  that  it  woa 
(fnite  within  or  pririlege  to  oik  him  those  ques- 
taona,  and  that,  in  dne  regard  to  hie  honoar  aa  u 
diapntont,  it  wai  alao  imparatire  On  him  to  replj. 
aince  be  had  niidertaken  lo  poia  judgment  npon 
my   riewi  aa    I    oonoeiTe,    baiora    ho   nndentood 

Thaie,  for  example,  are  aome  of  tLe  axprea- 
aiona  wbich  be  bos  thought  fit  to  uie  :— ''  All 
tlb  ugnments,"  loT*  be,  "  reaolTB  tbemaelTei  into 
thenioal  formnlaot  Indiea'  logic, '  jujt  became '— 
(letter  ISSSO).  "  It  ii  only  another  eiampla  of  boiv 
toeta  con  be  twiated  lo  anit  o  foTOarabla  bypolheaie , 
and  how  an  eamcit  inqcirer  con  ride  a  hobbr  to 
daath." 

—    be    con    eat"""" 

to  indulge  thaa  treel*  in  oil  thia  __„ .. 

banunem,  whiob  ba  hai  apparently  lonnd  aopalo. 
table,  ainica  he  haa  not  retraEted  it.  T  aoknowMgi! 
ha  Dkdo  one  f otilo  attempt  to  joatify  himaell  whan 
be  bad  reoonrae  to  eeriain  iufiting,  bat  fahe  and 
•nanuing,  aimiiea  tor  the  pnrpoae  of  illnittoting  an 
abanrdi^  he  imagined  be  aaw  in  tha  atatamantlbtt 
the  aerie*  of  mUo*.  oonnrae  or  rodprocal  l«  tbe 
barmonio  aerie*,  eipreiaaa  with  equal  tr>lh  the 
ralatioDi  of  the  DOteaot  thoHala  [n  iMlr  octefraB 
ue*  to  ma  to  thai  with  whieh  tha  haiMdi  viHaa 
Kpreaaei  thab rdotioni  In  thdr  Oftebm^ 

[5iiFpI«MMt  to  a»  UKH 


iiV.  WIU  tUi  attempt  lam  not  aatiafied,  and  in 
ordarto  enable  Hr.  Brown  to  do  tbe  thing  that  ia 
right  I  will  briefly  atate  here  tba  main  poinU  of  my 
Tiawa,  which  he  haa  oaaarted  ore  obsnrd  or  antruE. 
Firatly,  I  maintain  thot  aimplioity  of  ratio  ii  the 
pummonnt  principle  of  the  mathematieol  relotioni  ot 
tha  notea,  and  that  tha  foot  is  obriona  in  tba  atmc- 
tue  of  tba  diatooio  acala,  and  in  the  two  aorta  of 
chords  whiob,  pari  ptaan,  eompoae  it,  aioeo  it  ia 
eitabliahed  thot  thoao  rcdotian*  arise  in  nnbroken 
ftnm  from  the  firat  four  primes,  1, 3, 3, 5.  Secondly, 
t  bat  oa  from  these  primsa  two  reciproeol  aerie*  ot 
rttio*  ariie,  so  slao  there  exist  in  tha  aoole  two  con- 
>'Dr*e  ordera  ot  notes,  diatingniahable  aa  the  harmonic 
rind  hypharmonic  Orden :  Drat,  tbe  barmonio  order, 
<lDb,  ray,  me,  eob,  ta ;  and  tha  byphormaoio  Order, 
ma,  rab,  dob,  lob,  fob. 

Bj  thi*  time  it  may  be  that  Hr.  Brown  has  pei^ 
<:nTed  that  theae  are  not  mere  osaertiona  supported 
by  twiabed  facta,  bnt  are  *imp1j  true  *tatemants  of 
rnlities ;  ond,  if  ao,  ia  it  not  due  from  him  to 
]idkiiowledge  ha  hoa  done  me  on  injnstice  in  tha 
to  teat  tbs  new  opinions  he  has  sxpreaaed  both  os  to  their  manner 
■"  **■**■  ■'■■"^""  '  end  anbatance  ?  Bnt  if  Hr.  Brown  hai  not  yet  mode 
tits  needed  disooverj,  I  beg  to  direct  him  to  one 
esay  teat  to  ba  found  ot  the  Tery  root  of  the  matter. 

The  two  aimptest  serial  ot  rotio*  oriiing  from  the 
primw,  1,2.3,5,  are,  first,  1:1,  2:1,  3  : 1,  5  :  I ) 
'MOad,  1 :  1, 1  :  2, 1  :  3, 1 :  5— tha  two  acriea  being 
-Miproijal.  Tbe  firat  acriea  dstermineo  tbe  timpleat 
farm  of  tha  mojor  or  harmooio  ohonl.  Take,  for 
example,  the  harmonic  doh  (i.e.,  mojor  tonic)  ohord 


The  seoond  aeriea  determinee  tbe  aimpleat  form  of 
tlio  minor  or  hypharmonic  ohord.  Toke,  for 
—  ;la,  the  hfplwnnonic  me  chord,  otherwise 
loted  tha  minor  ehord  of  lab —  ' 


1: 


=■  di  :  di 
-d    :  di 


Snppoaing  there  nerer  had  been  a  Loeal  OoTarn- 
ment  Board  in  eiialeace,  oenld  we  hare  been  in  a 
■rone  conditioB  with  respect  to  pollution  of  onr 
riTtrs,  or  ths?  means  !ot  purifying  onr  sewage  than 
wearaatiba  preasnt  momentF  I  think  not.  Bnt 
if  the  QoTemment  had  paased  an  Act  at  the  time  tbe 
Oeoerol  Board  of  Health  woa  eatabliahed,  compellinff 
mry  town  oooadl  and  parish  aatbori^  to  abate  the 

-    -  '"--trom  oasspools  or  sewage  within 

penoltiaa,  and  if  tha 
, , id  to  infliet  tne  penal- 
tie*  whenOTOr  tha  nniaanoe*  were  prorad,  the  diffi- 
«ultiaa  would  bara  la^ahed  bf  thia  time. 

Bad  the  eonsnmlng  of  araoke  and  tha  oondensa- 
lion  of  tba  nponn  from  alkali  works  beeo  left  to 
tha  wildam  of  the  Local  Goierament  Board,  nothing 
wonld  er«r  boTe  been  done  to  abate  the  nnisanee, 
but  we  should  haTs  hod  a  lot  ot  Una  books  witb 
itatistica  on  the  anhjeat. 

On  the  other  bond,  tab)  our  gas  works,  whloh 
sra  nearly  all  under  the  monacement  at  private  or 
pablic  oomponias,  onrwhtoh  the  Local  OoTemmmt 
Board  hai  no  eonttol ;  j«t  it  i*  a  woU  known  fact 
that  they  ore  tha  best  mona^,  moot  eeonomiool, 
and  most  i^oBtable  works  in  tha  coanirj.  Tber 
hOTO  bean  and  are  now  oontinnatly  improving  both 
the  parity  ond  illuminatiiiE  qnaU^  of  the  gaa,  bnt 
Int  the  Iiocal  a»T«mBuni  Board  or  any  other 
OoTemment  beord  onoe  gat  the  power  to  oontral  the 
gas  works^  ond  there  wul  be  on  end  to  oil  farther 
prognis  10  gas  iuprovamenta.  Wa  sball  buiTe 
nothing  but  "meddliag  and  maddliog,"  and  the 
goa  will  be  left  jn  tbe  aama  nnmanageabls  atate  os 
the  sewage  ia  in  at  pment.  Than  we  aball  hove 
papraa  md  on  the  euHecC  at  the  I.  C.  B.  on  tba 
gaa  qoeatioD,  snoh  as  Hr.  Bualgette's  able  paper 
on  the  "aawsge  qneitiou,"  stating  that  "  no  pro- 
gress had  been  made  during  the  last  qnortor  ot  a 
oantary,  and  that  the  qneation  waa  exhoaatad,  and 
that  no  further  improramenta  an  to  be  eipeoted  ia 
tha  futorv."  It  will  he  dork  timet  for  Eagland 
when  onr  gas  ia  bconght  nnder  the  oonlrol  of  tba 
Looal  OoTemment  Board  aa  proposed  bj  sona 
people.  "Wm,  Bnmi. 


1 ;  3  -    h  :  m' 
1 :  G  -  di :  ml 
If  Hr.  Browu  will  now  deliberalalT  try  this  praposi' 
ond  aay  whether  he  ooncedea  ita  truth  or  not, 
—    if   ha   does    not  oonoeda  its  troth,  if  hawill 
ilamonslrata  ila  fallacj,  lahall  in  either  oaae  take  il 
aa  a  Tavour,  and,  ae  I  daal>t  not,  other  readen  of  tha 
GNausH  UxcHANio  also  will  to  take  it. 
Hanh  !8th.  Fred.  J.  Jaokson. 

FTTBinOATIOB'  07  BBWAOB. 
[14142.]— Tsx  sewage  quaatian  mnat  have  beeu  a 
Fourca  of  ooisidsrshle  rsvenne  to  tha  patent  olBee 
doringthelast  SOyeora,  torit  oppearsUiat  upworda 
of  400  palania  bare  bera  granted  during  that  time 
lor  ditferent  pnieoaae*  relating  to  the  pgnBoaHon  and 
utilisation  of  sewage.  Tet  tha  Looal  OoTorDnant 
Board,  with  all  these  patents  befon  thorn,  ud  their 
4wn  expentive  and  axtenaive  inrcatigation*  to  boot, 
appear  taba  quite  paralyaed,  and  nnaUe  to  adriae 
looilbaardshow  to  diapoae  at  their  sewage,  so  as  not 


POBTABLV  7BKT  HACHZSV. 

lUlC]— At  dittarant  times  I  have  Man  varioaa 
inqoiries  tor  a  fret  moobina  that  will  Faatan  ootoaoy 
table  with  a  mavabla  traodle  action.  I  have  eoo- 
pleted  a  maehine  that  will  aoiwar  to  these  reifnir^ 
ments,  and  tha  fallowing  i*  a  deseription  ot  it  t— 
The  moohine  fixes  on  to  tha  aide  of  a  table  with  a 
fcrew  olomp.  In  the  port  of  the  damp  where  tba 
eorew  goea  through  is  on  arm,  into  wbioh  ons  eod 
of  the  rpindla  that  oarriaa  tbe  driving  pnliey  file. 
Tha  other  sod  ot  tbe  same  ipindla  goes  through  the 
Ijook  of  the  clamp  (whieh  forms  the  body  of  tha 
machine).  On  the  end  of  thia  spindle  inside  tha  body 
il  fixed  the  transmitting  pulley,  and  on  tha  ontiida 
is  fixed  n  fly-wheel. 

From  the  liody  of  tba  maohiBe  goin«  parallel  with 
the  edge  of  the  tabla,  and  parUy  on  the  table  (east 
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{leatation  that  the  Local  Oovemment  Board  wonld 
let  them  out  of  their  diffieultiea  by  their  promiatd 
report  on  tha  anbwct  ot  bow  to  get  rid  of  their 
lewage,  bnt  whan  the  report  ot  B*wlin<on  and  Brad 
was  published  ia  the  beginning  of  1877,  tha  local 
txwrda  that  expeotad  great  thinga  from  it  wen 
thorongbly  diaappointedtofladcothiDgn^w  in  it,  nor 
'  idiostion    of    any    plan  or    process  wharaby 


le  discharged  ii 


Tbe  Local  Qovemmeot  Board  sapersed  the  Qmeral 
Board  of  Health,  and  the  two  boarda  token  together  ' 
Save  been  in  aiiatence  for  neorlj  30  yesri,  with 
Jmcstunlimiled  powers  to  iuveiligate  and  adriae  on 
the  question  of  the  trcatmentot  sewage.  What  has  , 
the  Local  Govsmmtnt  Board  dona  to  advance  our 
knowledge  on  this  important  snbje^  during  all  thma 
fean  ?  Netbing  np  to  the  present  moment  lo  show 
"at  sewsga  can  be  pnriflsd  ao  aa  not  to  be  a 
Liaoiee.  Israntthat  the  aevaral  oommlsiona  and 
mmittcea  that  have  bean  appointed  from  time  to 
ne  to  lavestigale  and  adviaa  on  thia '  aabjeet  have 
collected  and  pabliahed  a  great  many  valuable  facta 
and  statiatiea  on  tbe  matter,  which  go  far  to  show 
the  iacapooity  of  town  oonncili  and  local  boarda  to 
deal  with  auoh  an  important  and  decidedly  difficult 
question,  bnt  they  hove  not  ahown  a  single  instance 
wharnn  sewage  ha*  been  or  can  be  purified  in  auoh  a 
naaner  s*  not  to  be  or  beoome  a  nniaanoe.  Elunly 
IhisionolataUalantoTTstaleatthiDg*.  Insteadol 
hoviBB  onr  aewago  pnriSed,  wa  an  getting  all  our 
altar  running  strsawi  alloT«rtha  oonato;  pallated 
wHfaan  aboMJaahla  Mh—si,  — d  tba  Loeal  QoTora- 
■nIBmvI  MB  4a  ithhi  tokalf  ib*  Tactoas 
'■'■*■■  *awM  wi  wWMjllifctoli  Mt  «|  tbair 


on.  The  orma  on  14in.  long,  and  are  driven  in  the 
following  way : — There  are  two  atrapa  from  the 
treadle — one  from  tbe  top,  and  tbe  ether  from  below. 
Tbe  top  strap  goes  to  die  driving  pulley,  and  is 
tastened  on  one  aide.  The  bottom  strop  gow 
throngh  a  pulley  on  the  frame  ot  tha  treadle,  and  it 
faateued  on  tha  other  aide  ot  the  pnllay. 

Under  the  treadle  is  filed  a  apnng  to  bring  tba 
trWle  back  after  being  preeaed  down  by  the  fort. 
The  top  atrap  draws  tbe  pulley  one  way  round  and 
drives  tha  maebiiie.  The  bottom  strap  draws  tha 
pnliey  back  ogoin.  Fixed  en  to  the  driving  galley 
ipindla  (tbe  pulley  running  free)  ia  o  transmitting 
wheel  with  0  groove  On  it*  rircnmfcreuce  for  a  atrap. 
On  tbo  tide  ot  ibe  soma  wheel  is  an  annular  groove 
in  which  mna  a  ailsnt  olick.  A  strap  ia  pnton  the 
traosmilling  wheel  and  drive*  another  pnliey  holt 
its  siie  an  to  which  ia  put  an  eaoentrio  and  itnp 
which  cause  the  saw  arms  to  reciprocate,  n* 
eceentric  ia  conneetod  to  a  aeporot*  arm  fitted  on  to 
the  Bi  ■.■--..-- 

apiodlos  of  both  as 

the  eooentric  and  it*  pulley  also.    The  oooneotinc- 
rod  ia  on  knife-edge*. 
The  silent  click  ia  mode  o*  follows  : — The  driviag 

Snlley  at  a  distance  from  the  oeabe  equal  to  tha 
ietance  from  the  centre  (of  the  tranimittinc 
pi^ley)  to  tbe  middle  of  the  annular  groove  is  out  o 
slot  psrsllel  to  the  diameter.  In  thia  slot  runs  tha 
circle  ot  a  email  wheel  oonBtitating  tbe  pawl.  On* 
end  of  the  alot  ia  in  s  right  tine  with  tbo  diameter  ef 
the  pulley  and  at  right  angle*  with  its  diametar- 
The  consequence  ia,  when  the  pulley  goea  on*  war 
ronnd,  the  amoll  ratohet  wheel  runs  tree,  and  the 
otbar  way  it  catehea.  Bj  this  means  s  great  spaad 
is  acquired  with  very  little  aetian  ot  tba  teat.  I 
shall  be  glod  to  let  any  one  hove  tha  drawiag  whw 
care*  to  advertise  his  willingneos  to  paj  for  tba 
tni^  bting  made.  W.  J.  B. 
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THBOPHXLUB.  fn:BZLZ>U8,  AKO 
OATHABINA. 

\UU*.y-Ta*  MxnBfUTiiifr  ikrtob,  wUeli.  I 
Wtn*.  ii  fairij  ■Monto,  «m  mad*  at  atiaatd  p.n. 
<■  tka  9th  of  JuDM7  lut,  and  ii  lo  noUka  the 
npi  with  whicb  I  have  coDrand  it  U»t  p«rhapi 
MM  e(  f  onr  raadsn  night  lik*  to  OMBpan  it  both 
■  ilkthar  m^M  and  with  tha  moon.  Indaed,  hMring 
kid  owaiiau  latolj  to  oumiiia  aomewhat  in  detail 


i  Mrtkoa  of  Ih*  Tariooa  nap*  that  are  pnb- 
,  I  wai  Bodi  itniA  irith  tha  diionpeocia*  I 
ia  thom,  aod  I  feal  veiy  itroDglj  the  need  that 
tt  M|(fal  dntwiogt  of  the  Tariana  lunar 
-iosa  aa  a  it«p  to  tha  piodnotion  of  a  map  far 
man  psfiot  than  any  w*  UiTt  at  pneent. 

W.  J.  B.  B. 

ABTBOVOKIOAI.  SOTBa 
[11145.^1  uimuh  obliged  to  "Hm"  far  hie 
ki>d  opinioa,  acd  regret  that  I  oaoool  aoBwar  hi* 
wfoij,  ■>  I  Mn  at  pmoot  from  home,  and  haTO )  ' 
mi  iitj— niug-boot  with  ne ;  bnt  it  la  not  i 
jntaUo  that  ha  m>T  haTi  gliinpecd  BJ  minnte  it^ , 
■aOtailTtrilmof  mjMirroib  noeh  damaged  by 
bHBM  and  Uw  introaion  of  inaeet*  (an  ~    ~ 

•Nth  nfaht  b*  obriittid  b*  hariiic  >  tx 

imt to  tbe tpowhiM).    Idaro  a^  loal^ 

bitarpin  kTOrygooonl  Haie,  andhiin.  of  p.  may 
kamocoMearktedeaeriptioo. 
CUtohMB.  T.  W.  Webb. 

KaVATOBUI,  HOnON. 

[1U4S.] — A.  coitRasKiirDiHT  aiked  in  the  lart 
WiBa  lOr  «  (ioiple  aetbod  of  obtainiiig  an 
mittiial  notion,  bat  aa  I  h»Te  not  the  paper  b; 
■»I  stBDOt  ttitx  to  the  letter  by  nombtr.  Th- 
MNMpaejiagehoKaaa  adaptation  t^LoiJLiiidaa;' 


fitting 


iMM  0itn  In  VoL  XXIV.,  Ho.  613.  which  I  Bud 
•■kaTWT  f^ly.  It  baa,  I  mar  mt.  been  highly 
^jtwai  tlhflb.-W.  J.  Lvioartrr.  A,  a  icretr 
mM  la  iMMnt  the  uimath  motion,  wbioh  is 
MbadlvSi  pi»,B,  tnraing  in  the  solid  pUUr, 
Cbb  ■  «*U*4  dreU,  F,  an  arraogemeat  with 
mt  ■>■!■  ii  aMaia  a  (low  notioa,  the  tdge  of 
la«hMl,D  D,  bengbonad  with  an  iodiuubber 
mL^  toad  Iv  tha  axle  of  one  of  lbs  cloch 
4iL    nm  MMdying  rod  ia  graduated  and  nad  , 


oB  whm  elampad,  at  Q.    The  rodi, 

a  imaUwhosJ.X  (A  L  beiog  tbe  i: 

aiit),  may  Miily  be  remoTed,  alio  tbe  handle,  M. 
The  line  which  pauea  from  K  over  L  ii  olamped  at 
H.    A  rcfarenaa  to  Lord  Liodaay'i  artide  wUI,  of 
Sonne,  render  thii  a  little  dearer. 
Bedgata  Honae,  Tenbory,  a.  F.  Tnmar. 

Uamhie. 


BMUD  a.  ■  irwBu  ■  BDiiBa  urw  BTflaiDg  iKii  wees,  ana 
a  lady  who  i*  a  gnat  invalid  wai  holding  it  to  her 
ear  to  liiten,  wtiea  ibg  eiolaimed  it  waa  giTing  her 
a  galruio  ehoek.  I  tbonght  at  fint  it  mnit  be  dl 
imagiution  on  her  part,  hot  I  nude  aome  fnither 
eiperiinent)  that  qnite  eosTinerd  no  it  wa«  aa  ihe 
aaid.  I  iiBT*  tritd  eereral  other  penou,  and  I  have 
foand  one  or  two  that  can  dtt«et  a  prioking  feeling. 
bnt  only  tttj  aligbtly.  T  should  be  fUd  to  lovn  if 
anyone  ebe  bai  felt  any  eimilirwnutiaD  in  otingthe 
telephone,  w  I  thoald  not  have  tbonght  then  wai 
fflffioient  oomnt  to  prodoee  any  leceible  efltet. 
The  mniolei  of  tha  lady'i  bandii  were  quite  drawn 
op,  mod  powerfully  oontrBotad  while  the  telephone 
waa  being  epoktn  through.  Shawai  not  boldiog  it  to 
her  ear  at  the  time,  lo  conld  not  tell  whan  the  i peak- 
tog  took  pUc«;  bnt  wbenerer  it  did  bar  maialea 
W.  T.  O. 


IHJBOTtHO  BOI.nTtOB8  ISTO  BTBAU 

BOII.BB8. 

[U148.]— I  RBRimTH  ineloee  a  rongb  gkafoh  .. 

a  plan  for  putting  any  liquid  into  a  itaam  boilfr 

while  tlie  B(Mm  ia  op  without  the  liquid  Roing  put 


the  pomp.    Tbe  apparatu .    _ _      _     ... 

•omethiDg  tike  (ketch,  that  will  bold  about  3  or 
galloue.  No.  1  and  2  are  two  }in.  tape,  and  3  and 
are  two  tape  or  plan  (we  nie  plan).  When  yoi_ 
want  to  put  the  liquid  in,  yon  Bast  ehnt  1  aod  2  tape 
and  open  No.  4  to  Ut  the  water  out.  When  that  ii 
dona,  yon  aknt  No.  4  and  open  No.  3,  and  put  the 
liauid  in  with  a  tao'dii^theo  abut  No.  3  and  opi 
Ko.  1  and  S  and  the  l^uid  will  be  gone  in  a  fi 
minnte*  with  the  feed  water.  Thig  pGui  deane  tl 
'  10  boiler.  Wa  baTO 


lud  it  tor  yea 
ooet  ii  rny  little  tc 
from  pnmp  to  boiler.  a  a 

OOLLIBHT  OATABTBOPHVB. 

!.14149.]-P.  H.  CHBBTiB,in  letter  14100,  aeka 
for  aome  eiplanalion  of  my  latter  14047.     I  laid  that 
gai,  whioh  wai  liberated  from  tbe  (Oal  ibot  down 
by  powder,  and  the  freeb  inrface  eipoied,  would  u 
be  exploded  by  ttie  ignition  of  tha  powder  became 
"  I  "  purity."    It  woold  probably  ignite  and  add  to 

s  fiiih  of  the  powder  blast,  but  would  do  Lothing 

ore  proiidad  the  veoUUtion  wai  perfect. 

P.  H.  Cheater  weme  to  be  ignorant  of  tha  faot 
that  firedamp  require*  admixture  with  tit  to  tbe 
extent  of  ooa  part  of  the  former  to  from  about  aeren 
to  fifteen  parti  of  tha  latter  before  it  beeomei 
eiploaiTe.  I  may  add  I  baliare  the  tumperatura  of 
the  miitnre  to  rer;  mnch  afiect  ili  axploiirenen. 
The  higlnr  tbe  temperature  af  the  mixture,  a*  in 
deep  miuea,  the  gnater  mnit  be  the  dilution  to 
randf  r  it  safe. 

P.  H.  Cbtater  farther  eontradioti  what  T  i^d 
abont  tlie  ignition  of  firedamp  by  ared-hat  iron,  aod 
adTiwd  ma  to  gat  the  idea  ont  of  my  head  by  trying 

I  axpertment.    I  am  pretty  well  oonTincod  thai 

hai  tiot  done  le.    Uowaver,  to  prove  what  I  laid 

to   be   corrtct,   I  will  gire  a    (nmioary    of    aoma 

'  Dentaeoudnctedby  Q.  C.  Greeuwell,  E>q.,in 

t  the  Tow&aly  Colliery,  fit^ated  a  few  mile* 

'  NeweaiUe-on^Tjoa.    At  the  aboTa  oolliery 

_  atrong  blower  of  gai,  which  wai  piped  to 

baok,  and,  altar  being  paued  throDRh  naphtlia.  wa* 
~  '  *'  '     iUamiBale  tbe  btapatead, 


•Bgine-rDom,  An.  Mr.  Qreanwell  found  that  thona 
oould  be  ignited  by  a  red-hot  iron  pmioni  and  after 
ita  pauagethroDgh  naphtha.  Thni  dearly  pioring 
the  earburatted  hydn^eu  of  the  mine  capable  ot 
ignition  a*  I  pointed  out.  I  think  P.  H.  Cbwter 
will  not  take  nuin  him  to  contradict  the  anthority 
abon  montionad. 


TBIiBFHOXrr. 
[141S0.]— AlTxa  trying   Mr.    Bennett'a  experi- 
ment  (letter    14IU5,    p.    17],  and  finding  it  work 
admirably,  I  railed  it  ai  foUoiTB  : — 


°^-<I^° 


A,  the  tdepbone,  which  ia  of  oanrae  Hplied  to  th» 
ar.  Ooe  oF  iti  terminal  wirea  ii  partiaUy  immened 
n  water  oonlaincd  in  the  TCiiel,  B,  in  wkidi 
Lnotber  short  wire,  C,  i>  also  immened.  On  the 
ircujt  being  completed  at  D  the  lound  is  distinctly 
Ludible  in  tha  telephone.     All  the  w;- '     " 


was  no  ground  for  donbt,  ai  the  ic . — , 

ai  andiUe  ai  in  Mr.  Bennett's  eiperimant.  I  then 
joined  tbn  wires  at  D.  and  completed  the  oironit  liy 
dipping  tha  wire,  C,  into  thawator,  bntoosld  gat  no 
sound.  I  then  attached  a  pieos  of  tiofoit  to  oiw 
wire,  and,  plaoing  it  in  the  water,  wsH  able  to  gata 
alight  aonud  on  touching  the  sartsoe  ot  the  water 
with  the  wire,  C,  which  wai  rreatl;  augmented. 
howeTOr,  by  bringing  C  into  contact  with  tbe  foil 
(underwater).  It  the  wire  is  held  in  one  hand,  and 
tha  other  one  ii  dipoed  ioto  the  water,  the  MHUid  ia 
still  heard,  althoogb  aomewhat  enhdned,  notwith. 
standing  that  the  •lectridty  passes  throng  tha 
body,  and  that  there  ii  onlyooo  metal  in  the  water. 
This  ismorethinl  oao  make  ont,  and  aball  begUd 
if  aomaonawiilaxplsinitto  A  Beginner. 


TBtiUPHOm  IiVOTDBB  KXPSBIICBNT. 

[14151.]— LKTiTBia  on  the  telephone  are  now 
common,  and  many  ot  your  readen  may  be  glad  t* 
know  of  the  follewing  rery  striking  experiment.  It 
ii  Inteodod  to  demonstrate  to  an  andianoe  the  changes 
which  the  moTements  of  the  dispbrafpi  prodnoo  in 
the  condition  of  the  magnet,  thus  girmg  rise  to  the 
indnced  carrenti. 

Oneof  thapansof  aamsUpairofac  ' 

damp  of  a  retort  atand,  and  the  r  

weighted  so  as  to  exactly  coontarbalanne  the  imt. 
Two  pioi,  P  Q.  are  inierted  into  the  eork  Uoing  el 
tha  damp,  their  puTpofa  being  to  aet  ai  stop*  and 
limit  the  osdllBtioni  ot  tho  index  to  a  Tary  imaB 


angle.  The  bar  magnet,  N,  ii  placed  en  a  bkiek  of 
wood  onderoeath  tbe  iron.  A,  aod  the  damp  ii 
adjuated  10  tliat,  when  the  index  ia  praaiing  againat 
P,  A  may  be  rather  more  than  tin-  from  S.  The 
position  ot  tho  pin,  Q,  mn<t  be  anoh  that  when  tbe 
index  ia  presiaa  againat  Q,  A  may  not  be  remOTOd 
bryondihas^iereaf  attraction  oi  N.  Ifnowatele- 
phone  diae.  D,  is  held  tin.  away  from  tha  pole  ot  N, 
the  attractiTS  power  of  the  uignet  will  be 
diminiihod,  and  A  will  rise  aa  f ar  aa  the  stop,  Q, 
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parmita.  On  th«  diie  beinn  withJravn,  tho  mk^ot 
TCBumefl  its  power,  and  ihe  piece  of  in>a  resames  iti 

Bat  theaa  maTamenla  »nnot  be  Been  at  a  distince 
libM  tiitj  an  necofBurilr  small.  1  thereFore 
adopted  the  Kn-ansiniont  ■hown  in  tbe  Egare.  it  in 
dnm  on  k  Urger  lole  than  the  rest  of  tbe  dU- 

E  B  IB  apiece o(  erinoUnO  BpciDg,  about  3in.  lonir. 
It  U  puHd  thnnigh  *  omk,  C,  tUe  end,  B,  b«infr 
Tti7  uightlj  longer  tlimn  the  end,  G.  An  aiiB  oF 
Ooppawire  isinBerted  tfaroaRh  lbs  cork.  One  end 
of  it  ia  prelecEGd  and  beat  into  theform  of  tbe  Irtter 
L,  aa  ihein]  at  K.  Two  inppcrla,  of  whicb  H  is 
one,  are  made  of  tbeet  bnis,  M  t^i  a  Bmall  block  of 
wood,  ha^ntt  a  hole  at  tbe  top  vbicb  is  filled  with 
meroor;.  S  Ib  a  battorj,  Z  is  an  electric  beil.  Con- 
BMtiana  ara  made  b;  wiree  as  tbowa  in  the  GRDrc. 
Thenieof  thia  apparataa  is  ai  follows  :->It  is  placed 
la  that  wben  the  bearicr  ei:d,  B.  of  tbe  eterl  ia 
raitinB  upon  thepin,  O,  the  tud,  K,  ia  lin.  below 
the  acala  pan.  The  wire,  K,  ehoald  then  be  odjnBtcd 
M  that  the  point  may  be  l-16iD.  aboTe  tbe  mrrcur;r. 
Nov,  wbcn  the  eiperiment  btfora  deecribed  is 
rapealed,  the  scale  pan  in  dtacendiBg  will  press  upon 
E,  Urns  causing  X  to  dip  into  the  niercnrj,  making 
cleotrinl  eonncotion  between  tlie  wires,  S  and  T, 
and  ringing  the  bell,  Z.  It  the  apparatna  ia  pro- 
perlj  a^uBled  (which  ia  easily  done),  thii  operation 
mv  be  repealed  with  great  rapidity.  The  moment 
thai  UiB  disc  ia  preitated  to  the  masDot  tbe  bell 
liagBj  nosoaner  uitwilfadrawnlban  uiebellBlopa. 
Speravl. 

ON     THX     MBA-BTrBDHENT     07     TBK 
ASaiM    OV    APBBTI7Bn    OT    MIOBO- 
BOOFB  OBJBCIVQIiASBaB. 
[l«5a.l— Th«  eiperimonls  of  D™.  Kiekolla  ud 

Boll  hanng  called  far  further  trials  and  eiplana- 

ezplieit  maUTier.  I  have  lenR  helil  the  opinion  that 
no  method  of  mManremeot  hitherto  used  baa  given 
anyreealUat  all  approaching  to  sccanc;,  and  in 
many  inatBUoea  tho  ancle  of  aportnre  of  microscope 
ot^estiTea  haa  not  reaoted  even  to  half  tto  nnmber 
of  degrees  attributed  lo  them.  Tbe  mistake  ariai^a, 
M  I  hare  repeatedly  nrged,  from  tho  entrance  of 
obBquepaneiliOTnLyBaitendiDgin  a  direction  away 
(ram  the  central  or  aiiat  one,  to  that  it  ia  tbe  apgle 
ti  the  extreme  raya  at  the  margin  of  the  Geld  of 
view  tbatwemeasnre  LDBtead  of  theanclepropcr. 

In  order  lo  eonfine  tbe  apei  of  tbe  cone  or  penei 
of  nya  to  one  central  poiqt  in  the  oiial  focni,!  pro 
MM  tbat  the 
formed  with  a  i 


of  rvya,  from  an  angle  taken  from  the  axial  focal 
point,  np  to  a  known  diameter  of  atop.  The 
arrangement  that  I  nae  ia  a  form  of  adjustable  alit, 
conaiating  of  two  strips  of  very  thin  platinnm  fnil. 
One  piece  ia  cemented'  on  to  a  parallel  alip  of  thin 

(lato-glaaa,  which  ia  mode  to  slide  audertwo  staples 
y  a  Duoromebar  eercw  acting  against  a  oonnter 
spring.  Tho  Gied  strip  of  foil  ia  attached  to  one  of 
the  sUploa,  FO  that  xhen  the  screw  ia  qnita  home 
the  edgea  meet.  The  Tarions  widths  at  which  tbe 
instrument  was  set  were  meaanred  nnder  the  micro- 
scope with  pjepiece  micrometer.  Having  got  the 
desiird  width,  the  objeot-glaaB  to  be  measnred  was 
attached,  and  tha  body  of  the  miomacope  lowered 
till  tbe  slit  came  in  contact  with  tbe  front  leaa,  a 
drop  of  water  having  been  placed  over  tbe  slit,  to 
prerent  nndne  refraction  and  obtain  mora  light. 

The  apparent  angles  inoladed  by  these  different 
limiting  edges  or  atopa  were  meaanred  by  the  n>nal 
icotor  method  of  rotating  tha  miomsaope  on  a  tarn- 
^le,  gradoated  into  dpgrees,  aod  atetrtaininir  the 
vanishing  point  of  a  diataiit  light,  or  preferably  by 
means  of  an  examining  lens  at  tbe  eyepieoe,  so  aa  to 
olHerre  tbe  diaappearance  from  tbe  Geld  ot  an  aotoal 

Tba  real  or  true  angles  were  estimated  from  tho 
iatonee  of  tbe  focal  point,  up  to  tbe  known  maaBure 
of  the  edges  of  the  etop.  Avoiding  fractions  of 
degreea,  the  following  table  gives  the  oomptuatiTe 


si  poiqt  .  . 
it  tha  aector  measnrement  eboutd  be  per- 
formed with  a  Tory  narrow  slit  or  minute peiForation 
■at  praoliely  io  the  focos :  but  this,  though  rif^ht  in 
tboorf,  waa  found  to  bo  difficult  iLnd  impracticable 
tor  high  powers,  a^  even  the  narroneat  (lit  tbat 
ooald  be  O'ed  must  have  a,  diameter  causing  an 
■norof  angleto  he  iadicated  greatly  in  eicesa,  and 
it  waa  impoaaible  to  assign  the  exact  limit  of  anglea 
beeaoaa  no  diitiuct  image  oould  be  Been  through  a 
miniite  alit.  In  order  to  obviate  thia  oljection  and 
obtain  a  reanlt  that  ehould  be  con-signed  to  an  exact 
centra  line,  a  half  screen  biaeclicg  the  field  in  tho 
tooal  plane  was  next  proposed,  tho  screen  to  be 
shifted  allecnatelj  during  the  measurement!  Bnt 
this  plan  was  abandoned  as  attogttter  FallacioaB, 
for  it  is  theproporty  oF  a  lena  that  every  open  point 
on  ite  working  aurfaoe  admita  a  rsy  from  every 
poition  of  tha  field  ot  view.  The  effect  by  obscnr- 
Uig  the  alternate  holvea  ia  simply  nil,  the  sam  of 
the  tiro  meoanrements  being  equal  to  that  of  tbe 
ealira  nnoovered  lena.  I  mention  thia  bcoauBn  Dra. 
HidMillB  and  Bnll  asppase  that  as  tbe  reautt  corra- 
apnida  aeaier  with  tbe  open  meaauremcut,  it  must 


I  neit  propoaed  ta  eliminate  the  marginal  pencils 
ot  Ott  field  by  means  of  a  small  atop  aat  in  the 
focoa  of  an  eyepiece  adaptation.  Tbii  baa  alao  been 
found  to  give  unreliable  meaBorements,  bat  still  ' 
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Tbe  last  item  with  a  >.tap  l-600th  of  an  inch  in  dia 
meter  ini<icatc»  an  aperture  of  S0°  by  the  usua 
methods,  whereas  tbe  tive  angle  is  only  31^— ai 
error  being  shown  in  exoaH  of  more  than  tourteei 


«  called  notice.     CH  thia  I  now  give 
additional  dem  onatration . 

I  aelaoled  a  l-{ith  ot  ftna  qaalitj, which  worked  us 
■u  iamanion.  This  poaition  |iraTeati  qnibbling 
ooaocniiDg  raiiona  potiUons  of  adjustment.  The 
^lertom  ■«  meaanrea  by  tha  aeetor  thnngh  a  slide, 
with  water  between  that  and  the  front  lena,  was 
120^.  The  focal  diatanoa  aa  immsrsioD  was  Oil 
(I  nae  a  Zentmayer  form  of  stand,  which  is  Gtted 
witiia  miaromeler  scale  and  vernier  directly  on  to 
tha  fine  motion  slide,  so  thac  depths  can  be  meaanred 
very  accurately) ,  The  diameter  at  trauBmiaaion  on 
the  Borlaceof  front  lens  was  07.  Tbieiaaaoertained 
bf  allowing  a  drop  of  milk  to  dry  on  the  front,  and 
■MMuiog  the  diamtiFr  ot  the  light  spot  from 
)«ia11al  ivja,  entering  tha  bank,  using  a  low.poi — 
obiBet-glasB  and  micrometer  eyepisea  for  tba  m 

The  field  of  yiaw  inolnded  a  diameter  ot  '03  ol 
■t(i((e  miorometar,  Now,  having  the  eiaot  focal 
Aiatenea  from  tha  anrfaoa  of  tbe  front  laos  aa  a 
•tutiDS  point,  it  remained  firat  to  aioartain  what 
wan  the  apparaot  aperturen  taken  throogh  TarioaB- 
Biaed  atopa  set  dose  on  to  the  front,  banog  definite 
''— -'-TB  that  could  only  admit  tbe  baaa  of  a  o 


The  annexed  diagram  demonitrataa  Iha  can  .  . 
this  error.  The  central  anxlo  shown  is  the  true 
apertiim  assigned  by  the  width  uf  the  small  stop  at 
the  hose.  The  oblique  angles  represent  the  pencjla 
including  the  field  of  view  and  showing  light,  or  an 
image,  in  the  eyepieee  np  to  an  angular  range  of  50'. 
Aa  1  bare  so  repeatedly  nrfied,  it  ia  these  ontaide 
rays  whicb  are  ruperadded  to  angle  of  aperture 
'-'---  by  the  nina!  measurement,  and  whieb  are  the 

F.  H.  Wanham. 


FUBITYINa  WATEB. 
[UIS3.1-I  AM  aniiona  to  know  wboUur  then  ii 
any  cheap  and  readily  arailabia  means  of  pnrifying 
water  for  drinking  pnrpoeea  other  than  GttralLOn.  in 
which  I  lure  only  a  liiaitid  belief,  and  regard 
simply  aa  a  means  ot  removing  tolid  ii  "*"  *~ 
tbere  any  trottworthy  method  of 
whether  a  water  (hnnld  be  suipecttd, 
having  been  arouard.  is  tbtre  any  mei 
ing  that  water  other  than  diBtillatiouP 
what  ia  the  act! 

I  am  told  that  ll „ 

OD  the  oxygen  in  tbe  permanganate,  and  become 
oxidised  and  burnt  up.  Awnming  that  epeuks  at 
Bacteria  are  the  epeclfic  poison*  of  certaia  diieuaea, 
will  tba  addition  of  tbe  permanganaioa  to  water 
deatroy  the  Bacteria  and  rendar  the  water  aafe  to 
drink  f  If  (o,  to  what  estent  sbon\d  tha  per. 
ba  added  t  Oatil  tha  oolont  begins  to 
'  ilini— how  loiffF  "What  lOaet 
■ataa  haTanpon  wakmhaHilf 


charged  with  limeP  In  a  back  number  i 
Jntirial  fiir  Fraktist>i»  Chemie  Hcrr  Kan 
says  that  tannin  ortannio  acid  ia  a  tmrtwort 
ot  tho  parity  of  water.  Wben  analyaing 
specimena  of  will  vrater  from  a  churchyard 
Leonhard,  near  Nuremberg,  Xammerer  tsBt 
water  by  means  ot  tannin.  For  this  porp 
cntric  inches  of  the  vrater  were  placed  in  i 
cylinder  ;  to  each  aample  was  added  O'lB  cnbi 
if  a  freshly  prepared,  cnid,  eaturated  eolal 
anoin,  and  left  standing  in  vessels  closed  ai 
Jxht.  Tbe  first  sample  inrtantly  became  clo 
the  separation  of  a  rapidly  increasing,  ci 
—Ipitatc,  which,  at  tbe  end  of  an  hoar,  foi 

1    gelatinona    precipitate,    and   after    tt 

for  days  did  not  eettle  clesr  and  colourless 
~  iplc  from  the  eeeond  well  acted  in  a  i 
iner  i  at  the  end  of  an  hour  there  was  a 
gelatinous  precipitate,  which  eoon  took  a  grej 
light  green,  and  Gnally  dark  green  colonr,  da 
trace  of  iron  in  the  water.'  The  thirdsampleri 
ita  elear  appearance  a  longer  time,  and  in  tl 
tour  hours  only  a  alight  turbidity  could  be  obi 
yet  in  Et  hours  a  thick  atarehy  precipita' 
formed.  The  oi^anic  natore  ot  the  preolpitai 
nndonbted,  bat  was  further  proved  by  chorr 
when  it  gave  off.  like  a  residue  obtained  by  ei 
a  Btrongodoai  otlinmedbom,aiidlettb 
...  Bmall  amoant  of  ash  in  proportion 
volume.  For  the  parpoae  of  testing  for  i 
,nic  acids,  sulphuric  acid  was  addei]  to 
ta  of  each  sample  of  water,  which  ws 
lied  oS  to  oro-Gfth  its  original  volume  ; 
email  quantity  of  the  tannin  solution  added 
rc'idne  caused  an  immeiliate  coagulation  to 
jelly.  Since  snlphuric  acid  precipitates  tanni 
ineons  aolntion,  and  thia  oreclpitalion 
_.  .  /,  and  ia  difficult  to  clarify,  it  was  t' 
possible  that  the  strong  reart'On  in  itbesc  r> 
might  be  referred  to  the  urecipit.ation  of  the 
by  the  sulphnric  aeid.  ]iut  this  siippmition  i 
igree  very  well  with  the  volume  of  the  prec 
s'hiuh  seemed  diaproporlionat^ly  ta^er  thi 
IQsntity  at  tannin  employed.  Comparative 
uenta  were  mode  nith  tannin  preeipilal 
niphuric  acid,  and  goUtin  precipitated  )';  I 
ind  ahowcd  that,  on  heating,  the  taobin  diii^o 
the  sulpbtLric  acid  and  water  before  it  reach 
boiling  tempemtare,  and  on  cooling  was  preci 
-      '-.,  and   roon  eottled,  leaving  tho  liquid 

priclpitato  formed  by  tannin  in  a  aolu! 

gelatin  is  not  dL'solved  by  dilute  sulphotic  aci 
hen  boiling,  but   ceems  rather  lo  increase 

Snvipitate  formed  by  tannin  in  the  residno 
iatillation  reacted  precisely  like  the  lit'cr  ;  oi 
g  to  boiling  they  seemed  rather  to  increas 

After  he  had  foand  hj  further  eiperimant  t^ 
larbidity  prodnced  by  tannin  solution  in  th< 
eamplea  of  water  were  not  cansed  by  all>Dme 
by  gelatin,  KBmmerer  feels  that  he  h  justi 
drawing  the  foUowing  oonclnsiona ;— 1.  The 
be  no  longer  any  doubt  of  the  prwonce  of  gel 
well  wator.  In  some  caaes  it  is  found  in  ooi 
dy  large  quantitiea.  2,  Tannin  is  a  anita 
nt  tor  detecting  thia  and  similar  solistanct 
ttiia  teat  ouRht  never  to  be  omitted  in  an.-il; 
atar  for  bjgienic  piirpoaea.  3.  Tbe  prese 
kits  and  other  compounds  found  in  water  may 
10  precipitation  by  tsnlltn.  To  judge  ot  the 
'  water  from  the  tannin  reaction,  it  mu^t  at 
lent2lhoura.  4.  Everywatertbalsuffera  c.i 
able  turbidity  with  tannin  mnst  be  held 
jroiis  for  drinking.  It  seems  to  make  i 
ce  whether  the  precipitate  falls  at  once  i 
after  some  time,   as   the  time  depends  It^s 

itanoca  dissolred  in  the  vrater  which  retard  t 

Would  Mr.  Allen  kindly  express  an  opinion 
(neBtions  herein  mooted,  and  say  especially  n 
lusp-cteJ  well  water  might  be  used  wilt  iinpi 
t  baa  bonn  boiled?  8.  H 

NOTES  FOB  -WATCHMAKfiiHa  A 
OTHSBa. 

[14151.]— TuE  follovring  "  notes  "  eitracte 
in  American  tvchaical  joomal  may  l-e  us< 
your  readers,  and  will  probably  snggest  othei 


For 


naUnce 


night  be  safely  submitted  to  the  action  of  tl 
Main  Springa. 
When  a  main  spring  is  cleaned  most  inexpe 
Totkmin  will  tnkn  huld  of  one  end  and  p 
pnog  about  half  its  length  ttraight  out  to  sal 
fhia  practice  will  break  epringi  when  nothi 
(ill  j  and  springs  treiitod  thus  generally  brco 
tbe  vratch  baa  been  di-livercd  to  tba  cuatomi 
tew  duyr.     breaking  into  many  piecea   i 


.   the    I 


letbei 


V 


the  aoid  it  ooutainB  will  eat  intVEhsBpriug,  a 
ftnallj  dcatioy  its  texture.    .'Yhs  ooil  nean 
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tviea.    Tlia  ■prinK  liai  bacoma  ■■>  impregDated  with 
lei  thM  it  hu  DO  life  left. 

To  Purify  Otl. 
Ta  mmka  Ifaa  oil  parr,  tikg  a.  noorf-titea  boUet  or 
«Ub-  peea  of  Icnl  which  hu  a  thick  cnatiag  or 
1«1  rnat,  ent  it  np  flue,  put  it  into  the  oil,  ancl  let 
it  (taad  for  two  weeks.  Thia  oniUM  the  scirl  to 
Nttla,  ud  it  then  reiemblM  milk  at  Urn  bottom. 
Kav  ponr  oS  the  lop,  ud  yoor  oil  is  pare.  Common 
•■-^-'  —a  be  treated  in  this  manner  and  madi 


oil. 


atirane  bptween  ni—Tii.,  ara  the  erjitala  of  calp 
•par  found  bj  Hnih  ClamentB  pentagonal  dodwa- 
hedro:is  or  not?  Ha  now  bbjh,  "I  acill  co-^sidair 
the  errntala  referred  to  h^ar  a  grealor  memblinct 
to  the  foriD  of  the  pantazonftl  dodecahedron  than 
thoy  do  to  that  of  the  six  gideil  priam  with  peiita- 
canal  face*.  Of  coiirAe,  it  [i  po-«i'>le,  and  porhapi 
I  ma;  aiy  probable,  that  Iho  Fry-tala  are  >ix  aidoJ 
priimB,  >o  Ter^  much  modiBnI.  tbii>:  it  ii  inipo*si- 
lil*  to  diitingaiab  between  thorn  and  tha  dodeoaba- 
dron<."  Now  I  bare  aot  the  li-aat  h-'Sltatinn  in 
wjinft  that  any  miDCralo^it.  willi  pruliwl  know. 
'-^—   of    tba  snbject,   would    at  onoa  dintlD^iui'ili 


I  batireen  calc  spar,  i 
with  iK'iidtRani '  ' 
I  be  modifiad,  ai 


.  tha  form 


wid.     Ti-! 


yonr 


calc   .p.r 


»  thi^y  migl.t 


tbni 


uttiun 


the    primar/  foi  .  ,    .  .    _ 

Cuba  or  a  rhombahedron.  I  do  not  at  all  wisli  to  lei. 
I  myRclf  ba  drawn  l.y  Hueh  CleinenlH  into  tha  dij. 
rii'sino  of  lecond.iry  qii  wtioun,  but  I  may  ia»t  Buy 
tb:it  I  Htill  ailhrra  to  luy  •tatamuot  that  iu  oalcifi 
carbonate  tba  •ii-iided  priiio  is  u  necondary  form 
of  the  rbomboh'dmn,  and  I  nay  av  boiKuaa  tha 
clfa»»Ka  in  a  cry.Ul  of  tint  suh-taneo,  in  the  fomi 
of  a  hrxa^ioi'Sil  pri;ita,  ia  paralL;!  to  the  oT'ifiiial 
fneei  of  the  prliuiry  rfaoinWob-^lrau,  and  not  t< 
thoiieottb»  ncodiiiiary  pri^m.  Thin  in  whiit  pliowi 
that  thn  rliombohe  iron  if  in  onleic  ear^ioniita  the 
primary  f.irm  i  no  matter  wbiit  forni  thut  miliKta^iee 


largo  cl 


As  to 

Itiipli  Clumenta'n  rritentcd  atntt 

nientth.ttbe 

■  h^D. 

bohedron   it  a    Becoiidary  (onii 

of   the  hpia- 

pyramid.  I  Bnnd  disKranii  pho 

wins  lii>w  tlio 

Inttf 

is  dcrirwi  from  Iha  former,  and 

CliG  pmof  (bat 

the  h 

ciHEomil  pyramid,  or  iBO^iccleK 

dddcRabedrun 

ul 

Bhall  CBll  It,  i>  tba  Beoon-lary  f 

rm  iu  caluic 

CFirlio 

latc.Bijl  thut  tbi'  cli  araui-ia  npwr  Durallal  toall 

Iha  fiUK-x  of  iL  cry.'lal  of  that  form. 

but  aU»y»  te 

tho-o 

only  of  the  prioiarif  rhonibohtd 

roil.     Thoagh 

thror 

Flicully  the  rhonibohcdron  oan  b 

di.riT.^d  from 

the  i 

oswl-n  dodrcabcdrou,  the  d'O 

i  1  which  the 

lat^r 

i.  actually  th-  primary  form,  a 

n.l  the  runner 

tbe» 

ooiidary,  arn  lif  any)  vtry  faw. 

I  ounuol  re- 

mam 

wt  a  tiii(rla  niintral  in  which  it 

u  ao,  tbouuh. 

imi',  I  cuiDot  tay  that  it  is  impoiaitle  that 

tboro 

miy  bo  a  faw. 

Udhf  dippintr  a  piece  of  pahshed  sterd 
tatamihe  poljih,  ivdooa  the  add  with  ruin  waier 
ntil  it   will    not.     Rinea  tha  wheel  well  in  water, 
nil  will  aliia  reatora  tha  pol'Dh  to  atecl  that  hat 
iMblBodbjheat. 

QriitdiitK  Olauei. 
Praride  twopieea«  of  cork,  oua  contwrcnnd  one 
IRIRZ  (which  may  ba  cut  to  shape  uft,r  iSttine  to 
btic).     Take  aoapper  ecnt  or  olhor  xiiitaUourtii'lii 
id  lOft  aol.ler  a  screw  to  lit  tho  lathe  and  then 
ni  it  to   tho  cork  ;   then  get  a  twcuty-firn  eeut 
may  wb«vl.  sneh  aa  i^  ntod  on  gfiiiiip 
■od  you  haTB   a  cnmplels  outfit  fc 
■lira  itlafuea.     Fi^li-h  the  tdac  on   . 
tttbaeoacTy  whef  1.  or  u«a  a  piece  of 
Ik  other  rork  rfanald  ba  waicd  ' 
Wtatd.     The   spe^-taole  lonres  ma 
■aa  emery  wheel,  if  thnwhoel  ia 
htha  *o  u  to  rcTolTf.     Another  n 
iMDBon  piece  of  windo*  rIib'  in 
hrtMid  malie  a  erindatone  of  (h 
nbnto  grind  on.     Crmtnt  it  oi 

tbtlau  heing  from  2  to  2'S  ini _ 

liyose  not  fnmitiar  with  thin  method  wouM  bo 
WFicedto  ree  how  fast  the  gla><<  h  cut  away.  For 
otttr  apcrtacle*  or  WBtch-4.  In  grinding  watch 
idMMt  pnt  them  flat  on  tha  cbnck  ginai— not  on  Iha 
■dp-  J.  T.  M. 

IHZ  EBSTIBH  BA08T0NE  AND 
OHTBTAIiS. 
{11155.1— Hl-ok  Clbmentb.  in  his  letter  (I  tOM, 
^  IS),  on  thia  sohjei^  in  the  K.vulibh  Mbohanio 
rfVarah  15,  again  goea  off  into  eoUatoml  ■ull-ot'i 
■tkhliaTe  really  nothing  to  do  with  the  qaattioQ 
itacne  between  him  and  me.  As  I  wjah  to  keep  to 
Ikia  I  mnit  r«capilulala  a  little.  In  tha  MB'juanic 
Ek  Jaanary  11  Hugh  Clemmta  had  a  letter  |lUtlJ-l, 

h  tS8),  in  which  he  itated  that  be  had  f'lLind  aomn 

ojilala  in  the  Kentiah   rngatoiic,  and   al^o  staged 

fatbetly  that  they  wtre  peirtagonil  doitwahe'lro.-ia, 

ai  that,    on    making  a  (luslitatira  analyai<,    be 

bnd  that  the  laid  crystals  were  compo'e'l  of  calric 

sAanate  and  an  appn^iatire  quantity  of  iron.  On 

lading  thia  I  waa  rery  etrongly  of  opinion  tliat  he 

■aa  nriataken,    and   that  be  bad  not   really  found 

olait  catrbonata  crystallised  in  pentagonal  dodeca- 

tafant,  or  any  other  form  balonRing  to  the  cubic 

*  Boaonetrie  ayatem  of  eryatalliutiou,  but   that 

ttl  aiyatala  ha  had  fonnd  yre  really  ot  rami  form 

Mltiiiijl  to  UiB  hexagonal  ayatem,  and  wbicb  oould 

ta  laired  from  the  obtasa  rhombohpdron,  which  ia 

tta  pncOBfT  form  from  which  all  cryatale  of  calc 

ipar  can   be    derived.      Farther    consiilenng    the 

■riter,  I  thought  it  extremely  likely  tbat  he  had 

■iiiakeii  a  peculiar  form  ot  hexngona!  prii-m  which 

hil!  aetagonnt  fnoea,  fur  a  pentagonal  dodeeaha- 

Ina,  and  I  wrote  a  letter  (13917,  p.  SOnj.  which 

Mated  on  Fehmary  I,  and  in  which  I  deacrihed 

iMtao  forms  of  cryetala  and  the  manner  in  which  i  faces,  which  a 

tby  were  respeetiTely  formed  from  their  primarina,  |  obtained  from  a  rhombabodron  by  a  rrplaoEment  of 

■  (ipbriatioD  which  I  had  to  repeat   at   creator :  tbe  lateral    aiiglei,  priJiideil    tbLi    replaoemeiit  ii 

kogth,  illii'trKted  with  diagrams,  in  a  sjbscquant  I  carried  eo  tar  that  the  reniai:iing  pKmury  facrs  juat 

htter  (14019,  p.  ST9),  which  appeared  oa  Februnry    equal  the  scconilaries  prodiicerl  Uy  the  ruplnccmeot. 

!bd.    Thia  latter  letter  waa  in  aniwcr  to  one  of    Fw.  T  i*  tliu  primary  rhomlwfaedron.  tba  laaR<  hcinj 

HiMlh  ClemeDts's  il3S>'j6,  p.  5301,  February  8,   in  I  marked  h',  tbe  ai'Uloa  ",  and  tlta  tAa-a  a.     Fig.  IU 

■tidi,  in  reply  to  my  former  letter,  be  adhered  to    shows  the  later-.d  aneki  partly    replaced   by    the 

Us  (tateoicnt  that  bis  crystals    were    pentagonal  |  aeoondnry  face*,  u  a  a;   and  Fit;.  11  abowfl   the 

hikfaliiidi  nil  a  nod  nothinir  cImi.  going  off  into  a  reaulting  i'O.ici'tet  dadccahedron,  the  remaining 
itradicting  Dearly  [  parte  of  tha  ptimary  faces  ot  the  rhomhohedrou 
K  down  hi-i   own    l>eiDg  markod  V,  and  the  secotL-lary  facca  produced 

ifiniona  in  a   rcry  dogmatic  and    "n  cathedra"  |  by  the  n-plsc-'ment  of  tha   latcrnl   angli;>i   of    th» 

■aner.       In    my  letter  (H019,   p.   573),    I   Ktated  |  rhoinbohedron  being  marked  a.     The  i-o-cil  s  dodo 

tec  I  adher^  ^nbotintiaily  to  my  oplnionfi  ox-  i  cahedron  inny  alao  iii^  obtainod  by  replaeeTaeut  of 

FTMad  in  my  Grat  l^t<:r.  and,   in    revpoii^f  to   a  I  the  ba>*l  edgna  or  ansles  of  tbo  hnaEontl  priem. 

nh  eipreiE<4  by  Hugh  Clement',  explained  ho*    Many  mioerale,  cr;cHtali  of  wbicb  nccar  in  tbi-<  form, 

tte  two  forms  of  cryetala  in  qneetion  were  deriyed  |  hare  clearaRe  paruHel  to  tha  prtm'^ry  fuces,  V 


'bedronas  the  twotormB  of  h „ 

in  Figs.  8  and  8  in  latter  11019,  p.  57:'),  Feb.  22. 

Any  difference,  howerer,  between  High  Clammrti 
and  me  as  to  cryitallisatioa  Itaa  notbinq  whatarerto 
Bay  to  the  real  question  at  is^ne,  nor  do  I  think  itot 
raiT  ninoh  eonaequBnoe  in  any  rdapect,  aa  I  aoeoaot 
for  it  in  a  great  measani  in  this  way ;  Hagh 
Clements  Hies  tbo  words  primary  and  aeoDndarr 
abffllutflly.  and  with  reference  lo  soma  thsoretieu 
syrlam  ot  crystalogany.  Inse  tba  aama  words  nala. 
tirely,  and  with  referenoa  to  the  actual  oryatalliaa- 
tion  of  the  particular  mineral  under  ooniideration, 
and  as  T  hare  atated  in  a  former  Icttir  (14019,  p. 
57U|,  irbcn  two  forms  of  cryatala  can  be  mulually 
derircil  from  each  other,  one  it  often  primary  ana 
the  olbar  secondary  in  thi  cryatala  of  one  mineral, 
whiUt  in  the  cue  of  another  mineral  (heir  mlatire 
poaitiona  iu  tbit  respect  ara  rerersed — t  y.,  ingalana 
the  Cuba  ia  the  priiuary,  aul  in  oetobedd  and 
doilocabedral  crystal*  ot  thia  mim^r'l  thq  cloaTage  ia 
culncal  or  parallel  to  the  taofls  ot  the  primary  enhe  ; 


cubical  c^'ptuls  ii  octoho  Iril  or  mrillfl  ti 
of  tho  primary  octahedron,  and  in  hiende  or  snl- 
pbiret  of  zinc  the  primary  form  is  the  dodecAbedroD, 
nod  the  cl^taTBgo  in  cu'iic  and  octobndrjl  cryatala  ii 
dolecnhedral  or  parallel  to  tba  taocB  of  the  primary 
dodocibedron;  BO  alio  in  calcic  carhoaiitc'bqclearaga 
Ih  parallel  to  tlie  original  faces  of  th"  primal^ 
rhouibolii'dron,  and  in  mMnctio  prritsa  it  h 
pitrillel  to  the  original  taoea  of  the  primary 
biiignnn!  priim  ;  whilst  in  qniirlz  ths  cleaTaga, 
though  diffinnit,  ia  obtainable  in  both  Ihoaa 
dirvtioiid  f  and  ihonith  ths  ito'crtoj  dodeea- 
bedron,  ealM  by  Hugh  Clements  the  heia- 
goual  pyramid,  oocurv  in  thia  mineral,  it  most 
'ia  coufiidnred  a  Boooudary  form,  as  cl.rarsge  oan- 
lOt  ba  obUineil  parallel  ti  all  its  faoei  but  only  to 
U  atternale  faeai,  or  tbe  original  fnraa  of  tfaa 
imary  rliombohedron,  or  lo  tho  tncrs  of  the  aii. 


1  \w. 


In 


ctthedfTin,  lo  called  became 


right 


lI   nxi4  of  tbi  cryital,  but  a 
all  fornix   belonging    to  that 

■yetem,  it   koh  for    nothing    in    doteriuiDio^   the 

t>rimary  torni  of  theoryital.  Them 


I  they 


n  tbo  CL 


heia^n^il  ayxtem  to  tboie  which  I  haeo  . 
Li'ined,  I  do  not  eiclmlo  tha  isoscfllan  doilecifaedron, 
though  I  have  doable  as  to  ita  luiing  entitled  to  ba 
ever  coneidr^red  a  primary  form.  Is  it  net  a  isry 
sxtraordinary  circumitinoa  that  In  a  Tory  larga 
riunibsr  of  mincrala  the  clcaragc  should  )>a  parallel  to 
(he  faces  of  the  rhomhobodrou — tbtt  i',  to  tho  faoai 
of  a  form  wbicb  is  (aooording  to  Hugh  Clements) 
not  only  accondary  but  hemihadral— aud  only  to  tho 
iltemato  faces  of  the  form,  which  is  (aac^rding  to 
ibe  aamo  uutbority)  not  only  tha  primary  of  the 
rhombohtdron  but  of  tba  entire  heiaRonnl  eystam, 
sbil-t  tbe  minerals  (if  there  ara  any)  in  which  tbo 
rloaraga  ia  paralhl  to  all  the  tacea  of  thi*  aama 
primary  form  arc  very  few.  Con  Hugh  Clamoata 
name  any  and  gire  an  authority  ?  In  foot,  if  it 
ihontd  be  oonaidBred  uecfsaary  to  refer  all  the  fomM 
at  crystal  belongiDg  to  the  hexagonal  system  to  ana 

irimary  form,I  think  that  tba  rhombobeirdu  shoald 
e  tha  one— forUiit  reaaan,  that  a  very  large  aumbar 
of  minerals  baye  cleaToga  in  tbe  diraotion  paroUtl  to 
the  faoai  of  tha  rhoaibabedron,  and  that  this 
iilearaga  could  not  bo  properly  referred  to  any  other 
)trimary  form,  whilttcleaTageintbe  t»a  other  direc- 


la  thoie  minerals 


^an  bo  referred  to  the  rhombobedrai  . 
d'roclion  perpendicular  to  the  principal  nxia  being 
tba  aama  in  all  tha  forms,  and  tbat  parallel  to  tha 
faces  nf  tho  hex^onal  prism  being  in  tba  direction 
"     '  '  I  ml  edges  or  an  gUis  of  the  rhombo- 


rallel  to  ii 


referred  id 


.-  ,- imary  forms  by  tbe  help  of 

bftams,  which  hare  been  tery  accurately  en- 
pn«d  <p.  5T91.  The  next  step  in  the  clitcpod- 
iMm  waa  ■  letter  (U078,  p.  U-."J),  March  S,  Mailed 
I.E.  Collina,  in  which  the  writer,  wbilc  eiprp>sing 
Hi  apiaioD  that  I  waa  probably  Tight,  Bii(,'i!"^t''d 
nM«r  poaubla  explanation — rix.,  that  tbo  i:r>htil9 
hM  ij  Ua(h  Clements  might  be  paendomorphs  ot 
■b  i(H  after  pyiitm.  This  I  think  v^ry  much 
■■•  BBlikriT  than  my  explaoation.  I  now  come 
hAtoHaifcCtemBDla'a  last  letter  (14003,  p.  15), 
■Iti  A*  pHMBt  pMition  of  the  original  question 


has  it  parallel  to  the  aeeuudury 
IHcea,  a,  ng.  i:}  is  the  soalene  dodecahedron, 
»hich  may  lie  obtained  from  a  rhombobeJron  by  a 
berelment  of  Iho  luterul  cdge^.  Fii(.  V2  sbowri  the 
lateral  edgna,  e  c,  of  tliu  rliaia!H>be  lro:i  (lartly 
bevelled.  Fig.  13  ii  tho  port 'ct  figure,  the  face,  e, 
bein){  alt  aecoiiilaryi  nnd  produced  by  tliacoiiUiiucd 
berelment  oF  the  lateral  arises  at  Ibe  rhombobtdron, 
la  all  these  figures  tho  principal  azia,  a'  a',  of  tha 
ciyatal  ia  abown ;  thofe  two  forms  of  ti-iangolar 
dodecabedroQ  bear  mnch  the  saina  tolalioD  to  each 
Other  in  their  mode  ef  formaticu  from  the  rhombo- 


.__  ..-_,  ._  .'hich  that  elpaTBga  should  hi 
the  iso-celes  dodacahedrou,  if  that  form  were  coiui- 
dered  tha  primary.  This  latter  cloavige  and  that 
jiarallrl  to  the  faces  of  the  rhombobadron  are  ofttD 
ro-existant  in  tbe  same  mineral,  as  in  quartx  and 
tourmalin",  wLich  Roe.4  far  to  ehow  tbat  both  can  be 
[iroperly  referred  to  the  rhombobodroni  and  that  tha 
[ham>iab(:dron  might  bo  Tory  fairly  caneiilared  the 
primary  form  of  all  crystals  belonging  to  the 
hexagonal  system.  I  do  not  think  it  will  ba  neces- 
sary for  me  to  write  again  on  this  suiijcct.  I  do 
Dol  caro  to  kt  myself  b^  drawn  any  furtber  into  a 
eontruyiT'y  ou  any  of  the  collitTal  iuues  as  to  tho 
formation  of  cry^taU  which  Hugh  Clements  has 
raided.  I  nrota  iu  the  first  instance  chitdy  leit  any 
of  your  younger  reader:^  should  tiadtily  come  to  the 
coDcinsMn  that  cnle  epur  cryHtallieed  in  the  form  of 
the  poutagDiial  dodecahedron,  or  any  other  form 
belonging  to  the  cubic  system,  on  the  strDugth  of 
SLicb  a  Btateruint  as  that  which  Hugh  Clements  lo 
unheaitstingly  made  in  liii  Cnt  letter  on  tiia  subject. 
If  be  bad  m-ntioiied  liii  crystals  in  tho  sima  way  in 
his  fint  lettar  tbat  be  hiu  in  lii<  la*t,  I  would  not 
have  thorigbt  it  nrceiaary  to  writu  at  all.  Long  a* 
I  hare  male  thia  l<-tter  I  bate  paused  oTer  three- 
foiirlha  of  Hagh  Clemcnts's  letter  aa  irrelorant, 
thongh  I  am  gtad  to  sea  from  tbo  lecturo  ha  hat 
giren  oa  on  the  aiee  of  ciystala,  &,e.,  that  he  baa 
bean  makiDg  himaelt  up  in  tha  di^tinetiona  betwaea 


V) 


Y.SGLV-B  MHr.-iVTr-  \KTt  wORT.n  of  gCI'^VCFiK^  679.       Mabch 29, 1878. 


fMri  ^r«U7  ''.^li  v.«*  vit  «**..  -'•lift  •O''  -*•*  '^^' 

•KT/  ib««s.  to  cvc/v  •£*%  U4>M  erj*:*.*  t*^  .7  A*e. 

O.  J.  H. 


•=,./•-.   •«   •  ~  /  7  :ax«.*-ir»---« — jook,   iiir*  for 

7-*-.r'*->»»  ' 

%jirj^  w/ii  Mr    K  4r«.     A^  *i*;^:ia»:i=  of  -^rpri** 


c 


'pec  yx'tl^z  as  t»  2«!tA 


iftU  e?  t*::« 


SFBCITLAB  BKFLZCn07. 

*c A/i  /fe** /'  f  -7 » 7..  ?•  o.  i  '# ,  '>■»;•,»•  7**''. ,  ->  A  p  -.  ,  J  '1 T- ; 
ISytr.  ^Ttfk.'Z  '*  ynr  rt^-Utr»  »..!  ^t'-a  »*%-.«t  Mr. 
I;f<:tt*»  tii^orf  «/  •^A.j^r  r-ft*r\i'»n   £.*«,  .:iC4  Pro- 

^kU;4  by  tM  OA^rrnAr.*.  |;%t  t^;r  l-iAft*  of  birr.oir, 
4r  r«tr<4r  IIm  ii**  of  r.'sr^r^).*  of  t^^  p%rr'c<Ur 
lunb'/vru*- vbotisT''**  r..x»*i'  *  0.  "*  *r./il  «r.o,  I  *  **p*ct, 
it  th^4i^Uu§[wr*^Cir*f!t/^^f  »r.  ifr:E»07tfefli*.o^-«-rv'*- 
t»f7,  o».l/  |«<?r«,.t»^  fi'm  <//  i»7  if.*:  ►*■>!! r.«t  'A  t:.«! 
«h«»y<tfTr  jb  tb*  F*r  W*«t,  *Ir*^'i7  r*T.4*r»H  rU»!«:i 
ar^nwi  ffj  it  At  I  rrf%ffi  option  of  Ju!44  Wmc.  i'i  r.ii 
•*  Voytjf^  h  U  U'sf.*:'*  It  f»ib^iri*A  {f,r  M'-r*. 
Ifi^tt  ar>l  ^JhrwtM  boMiy  to  ^/rinff  tb^  '|'j«!^t  on  '#  -.for*. 
*  Iftftrn^'d  v/^t't)*^  ftfi'J  V>  Atterr.p*.  t)  di«c:i^ii  it  00 
«A/  cAh«r  4%f  tb*n  tb«  l«t  of  April. 

Qui  Antra  Legit,  I#«sit  «rt  IlUtoriam. 

K'*!«n.  A;.ri'.  1 . 

rri  tti^  pbo^of raphir  «««;tiMi  of  t^^  Anntrricfti  A^tro- 
fff^mi^*!  H«M«i7  of  Cin«:ir.ri%ti  44m  rr^  to  iit:ract  tbe 
ii:it«;ri!ftt  of  tb«;  wbo>  pf:'i»'ttiifiti  vor;4 

A«  18  v«]l  kriown,  tb"  a^MTe.rjftme'l  ro^i^tf  bt« 
for  »oni4  ttmft  pMt  (/#9^»  'I'ns'itinip  i* n  attAriti'^o  to  an 
irif|uirf  into  th«  ph7«tc«l  Mitur4  of  th»  iitftra,  ftrM  it 
i%  owing  to  tb4  infr^nirm*  combinAtion  o'  photo- 
tfrftpbr  with  ft«troLoni7  tb«t  our  wouderfal  ftdrfences 
bATt!  b»«;n  mad^. 

lli^  ftppar«tU4  whicb  i^t  iroc^ty  b«4  at  it^  Hi«po«al 
i«  tb«  mo«t  p>rf*:ct  that  in<?«thanir%l  ar  d  optical 
•f:i»n<»  had  /^rt  (>Mn  aMft  to  proioT^,  arid  14  a  •o-irc4 
4>f  «nv7  not  only  to  th«  phoioffrApb«rfi  of  Am«:rira, 
tnit  alto  to  ib4  otf^errafori*-!!  of  b(/th  eontin#-nt4. 

Wh«!n  it  i*  borri«  inaiind  that  tbivnocif  ty  T«"'y\rfA 
abaolutclr  no  h^lp  from  dttrtTnmtmX ,  but  in*«t4  i(ii 
▼»ry  roniiid<!rabl«?  exp^nMn  aolely  by  tbe  Tol'jn^ary 
contribution*  of  ita  m-m}tiir*,  on«  ean  ^a^ily  app<-e- 
'TtatA  \\m  lovi;  of  Rri'nr«  vihicb  titw\n  in  th«  Far 
W^t,  a  land  >o  lightly  »uppOMd  to  be  the  borne  of 
a  rraiiii  rri«t«-riali*ni  and  exajric^f^t^'l  "p^ciilati'/n. 

The  pbotoffrapbic  Ruction  *rf  the  American  Afttro- 
noinical  H'Kricty  ban  accomplished  what  our  photo* 
irrapherR  h»r«  no  far  fa'l«*d  to  nrodiice— rix.,  an 
«;nlarg«rment  of  a  »ma11  ph'Hofrraph.  without,  at  the 
»ame  time  UminK  definition  and  detail.  O^ing  to 
the  eienllent  rhsract^r  o'  their  inMir'iniffntx  and 
pre|iarationR,  a^  well  an  tf>a  peculiar  method  of  pro* 
c#diire  (which  th^y  »ti'l  r«*irard  an  their  own  n-t-r-i), 
they  are  in  a  pONjtion  to  prrKliict  ^nlarircrn**ntii  of 
photoprmphR  t'>  any  d^Ninid  t'\%n  without  any  Io«ii  of 
HcnrnMN.  Ilia  irrcatnr  the  fnlarKement,  the  more 
iiumt-ronii  are  the  dMaili ;  and,  wh^ii  eiaminM 
under  the  ma^nifyinK  (claaa,  mich  pirturfM  f-zhibit 
the  moKt  perfect  photfif^rnphie  Hurf«c#,  whihr  thoH<! 
takfn  \ij  ordinary  mcthr>dii,  when  Himilarly  troatfid, 
merely  ahow  the  fibre*  or  atructiire  of  the  rollodion 
or  paper.  It  can  iia^ily  be  imairinrd  how  important 
thin  fact  is  for  attiirjinfc  the  object  which  tho  aocinty 
haa  in  riew— i.e.,  the  inve«itigation  of  tho  phjaical 
iiAtiire  of  the  heaT(-nly  tiodio*. 

I'ho  picture  of  a  Htiir  properly  enlar^^od  miiHt 
afford  the  mont  inttreatinir  clue*,  and  ancordinsly 
for  roiiin  time  pant  the  photoyraphio  PKction  ha* 
buried  itaflf  ^-xcliinivfly  with  the  enlargHment  of 
ntar  photof(ranh*.  Wn  pihall  takii  thn  followini;^ 
paanafre  from  a  communicntinn  on  the  nubject  which 
the  Nnw  York  I'hotofjrajthic  H^trtild—a  paper 
Hinirularly  well-informed  on  niatt(*rH  of  thit  kind — 
treata  in  an  article  of  eonnidrniblo  lenffth  : — 

Profe<inor  Monkhouao  went  with  tlio  plate  into 
the  dark  chamtNtr,  in  order  to  develop  the  picture. 
Fully  an  hour  elaniiofl  t^cfore  he  returned  to  hia 
roUeaffuen  in  the  laboratory.  He  ahowiHi  •xgnn  of 
unu»ua1  nxcitfment.  A  nliicht  pallor  had  oTorHpread 
hia  eoiintrnanco,  while  the  moiatnro  in  hia  nyea 
lietrayed  the  fact  that  he  had  t>i*en  thf  NnVij<*ct  of 
iinnKual  emotion.  W\h  eollea(;uea  regarded  him  with 
inquiry  and  HNtoaiithment.  They  an^peetcd  that 
Home  aitraordiniry  nrmt  munt  bafo  occurred  to 
produce  audi  a  wonilvrful  alteration  in  tbi*  calm, 
cold  obaomir. 

*  Mr.  HmtL'n  Mm  Umi  tlin  upoi  of  light  mmn  upon 
MnriMiry  in  irAiiiilti*ii  n>llniion  nf  thfiiitrt.fi,  itoomM exncMy 
til  mirnii|Minil  with  thn  April  Jokiiof  "().."  who,  it  will  be 
iilNMirvml,  lUtrH  litM  iMiinmunlrntUin  from  Kit*rn,  wliioh  wo 
onnnliiilo  In  iiitimd'Kl  (<>  moan  tlm  illtiiinr*tRbln.  Mr. 
ClirUtiw,  hownvrr,  in  milN>r  itarniHitni'.-ui  adojitu  thn  idoa 
iif  thU  NnrrtifMiiii  with  a  t<'lMiiiMi)M>,  who.  In  npito  uf  the 
brlfrbiniiMiif  thniinrniiindinir  phutuapharo,  aeea  hb  own 
Imaffa  radiictad  from  Muroury. 


o*.'-.*r, 

P.-of4^%0T  Moncaors.!^.  wao  s»i  eit'rV y  rwa'iH 
tr.  «  roxpo*TT».  r»'!naii*'i*l>nt-asd*T;i«,t:yer:;oy**i 
tr.*  MhUj^'iV.m^i  of  k.«  eo.>iTie«.  who  w*r«  •«- 
as^Irir.g  *a<r-.  d.«:t%ii  */  the  p'x'Jt  w.ir.  •a0*7  •ff^rsy. 

*•  I  on^uSijT  er»T75£:a»  I  •**  bpr»."»a-.'i  Profe«*^W 
KArk,  ••  a  aa-re  £/T,«r.t  of  tv»  ::!^Af::a^o&.  W< 
ar»  tiae  Tietitr^  o*  a^  o?::'»l  i.las'os.  Ti:«  prr'at. 
if  er.!arr*d  2*  mi.Iios  of  mV.  i'trm  of  tia*^,  won'd  of 
<»^r*e  gireoii  the  p:r*.rsr«r  of  th*  »t*T  7  hyrx.  Taat 
I  ord^'r^tard  wA  ^i-ivt  admit.  Jii*,  that  til*  ^lar 
i»  p^^Ud  with,  t  ^aas  l^sisr^,  ih\i  t-^'c^f  ttere 
rM^mbie  exae^ly  ts<r««  oc  OT.r  own  plaa«t,  wbo*e 
rat'  r»,  acwriing  to  all  tee  cif-rortri^n  bith«Tto 
made,  i»  t't%  ly  dI9er»Dt  from  that  of  acy  fixed 
fU>r^O-<t  I  fi-.d  it  oil*.*  impo*B:b>  to  be'-iere." 

Profe%*or  Mor.Vtoi"*  li-t*'M  with  a  *xii»  to  tie 
mr.rU  of  K:*  rfAf^ut,   cviin?  a4>e::t  sow  and 
t'l^n  :  ar«d  aa  t).*:  Utter  c^aeed  to  ^p'^ak,  he  replied  : 
■*  Yoa  are  p»rf*€tly  riifht  in  be"i*Ti3jr  that  what 
Ton  hav»  before  yoo  ia  not  a  pLctar*  of  tke  star  > 
L}T9!     Vo-a   have  bef>>re  rt\n  a  ptctare  of  a  frnaU 
portion  of  our  own  earth.     T~e  star,  whose  photv 
yraph  we  hare  ja^t  tak»n,  rttann  the  ray?  of  I'/ht 
to  u*  in  the  came  combi'>atioa  ia  which  it  orig:ni'iy 
received    them.    It*    Kcftc*    mu«t    b)    a    perfect 
mirror;  which  would  support  my  »Dp')o*it:<'-n  that 
it  i*  composed  of  the  roble  m»talj  only.    Giren  a 
i!ijffiei*nt'y  hii^h    temperature,  it  wi.l  be  covered  ] 
with  fluid  metal  like    quick«ilrer,  and  thi*  forms  ', 
the  refleeting   surface.    L'ght   takea  about    1,759 
y^r*  to  eome  from  that  atar  to  u*.    Double  this 
nnmVj«r,  and  you  have  th«  period  whish  it  rtquirea  ' 
to  fifii  there  and  back.    Vow,  examine  this  picture, ', 
tbiak  of  the  time  when  it  wa*  originally  formed, ! 
and  then  n^cail  to  mini  your  Biblical  history.   You  < 
are  now  looking  at  f/t<  pajnay*i  of  Out  children  of 
iMrael  through  ih^  Red  .S«i.  1 

Thr^  thousand  fire  honired  and  eighteen  years  ■ 
ago  that  event  happened,  the  picture  of  whicb  you  : 
are  now  examining,  lli?  rays  of  light  which ; 
streamed  forth  from  the  theatre  of  that  event  were  '. 
not  loftt.  Mot;t  of  them  were,  no  doubt,  disi>ipated  ' 
through  the  univene,  but  aome  were  int<*rc<>pted  ■ 
and  returned  again  to  our  earth  by  reflection. 
Chance  willed  it  that  our  photograph  should  be 
taken  exactly  on  a  day  to  which  we  could  a<*Hign  a 
hi«toricaI  event  We  have  aefratives  for  each  of  the 
following  da>M,  and  we  shall  be  able  to  join  the 
children  of  Israel  in  their  march  through  the 
wildemeas.  Inasmuch  aa  we  ean  select  stars  at 
any  deaired  diatancc,  we  have  the  mf  una  given  us 
whereby  we  may  take  at  any  time  a  picture  of  any 
given  day  of  the  pa-t.  Snould  we,  for  instance, 
wi^h  to  know  what  spectacle  prerent»d  itself  to  the 
eye 4  of  Oolumbu*  when  he  fir*t  trod  the  soil  of 
Am«!riea,  we  have  only  to  make  the  following 
simple  calculation — Columbn*  firxt  set  foot  on  the 
Inland  of  Guanahani  on  Octo^>er  12,  a.d.  1192. 
Since  thou  im  yearH  137  diiyf>  have  clap!*«fl.  Ity 
halving  thia  numl>er  we  g(:t  I8S  years  251  day.*. 
The  ftar  table  tells  us  that  the  star  «  Cassiopeia  i« 
diataut  from  us  by  exactly  this  number  of  light- 
yeard.  By  taking  a  photograph  of  this  star  we  can, 
by  mean<t  of  the  picture  ao  obtained,  be  present  at 
the  landing  of  Columbn*.  Ancient  history  is  no 
longer  a  sealed  book  with  dark  pages.  We  no 
longer  need  to  study  history  in  the  antiquities  of 
our  earth — in  remnins  and  fragments.  From  this 
time  forth  we  shall  rrad  it  in  the  heavens.  No 
time,  no  place,  is  too  far  shut  out  from  us.  Kacb 
star  gives  tho  picture  of  a  difffnvnt  century — of  a 
different  cycle  of  centuries.  We  fhall  be  able  to 
look  back  into  timea  the  most  remote  and  discover 
the  history  of  the  creation  of  our  own  earth.     O. 


Wow  wv  tee  at 

to*  eannot  veawn- 
7T  yean,  ot  mneh 
Ht  tbat  there  will  be 
to  the  aietion  of 
li  b»fro«  IStoMtimea 
It  will  maaia  then  to  aaeertaia 
B0C  £x  witkia  mow  narrow  lioiila 
Xz^  =e*£  period,  add  toe  period  ol  tho  ineqaalify, 
M>Iy  9c»i«siaif  toe  ohfcrTataoBiL  And,  nirtfaer, 
e  two  pviodf  dedaeed  from  obaenation 
aot  in  reajoaahae  aeeovd  with  one  another, 
*  T->w  of  the  tieory  of  pgrtnrbationi. 
izji  Swvfiah  adentist  haa  attempted 
hi£7  cf  tiii  kiad  abost  11  yeara  a^.  Hia 
mz.ti.  howTTcr.  uv  isadxianble.  ai  I  think.  He 
rarxcded  i=  w^ggjpiktisy  the  oheefrationa  aa  well 
as  roz^'A  be  'rperted  ^y  rapposiag  the  mean  period 
to  b«  7-^  i9  7ear«.  as.i  that  there  waa  an  ineqnalitj 
•^oe  to  tbe  a«t^  af  Jupiter,  abuee  mazimnm  was 
I1  yeaTv  ani  f&raSfou  3ft  periods  of  the  comet,  and 
alio  acother  due  to  Saturn  with  a  mazimnm  of  S| 
Tears,  a  period  of  10  yeara.  and  which  was,  moraofer, 
due  to  t::e  »q-iar«  of  the  diftarhinff  foree.  Now.  in 
riew  of  the  cireamftaBce  that  the  comet  approaches 
Jap'iter  more  nearly  than  Saturn,  and  that  the 
Jovian  iseq'salxtT  has  a  period  more  than  three  tiows 
tiat  of  t'se  Satcraiaa.  without  taking  aceoaat  of 
other  matt^n  w'-i*3  tend  erea  more  in  the  same 
direction,  ire  s&all  pnrexre  that  the  Satnmiaa 
inequality,  instead  of  being  luTer,  covild  not  possibly 
have  b<en  detected  in  comparison  with  the  Jorian. 

B^idee.  it  would  he  more  satisfactory  to  obtain 
(Tooi  resuita  by  means  of  one  inequality  as  inTolriag 
fewer  aa^umpuons. 

If  we  a«^aae  a  mean  period  of  77  years,  as  in- 
equality whose  duration  is  19  periods,  and  wihoas 
maximum  is  -ft'S  years,  we  shall  obtain  the  foUowiag 
reaults  •  — 


B  C.  ll-7« 

-  ft-3 

9?9-70 

-•88 

A-D.M-a5 

-  3  2 

..      10M28 

+  •27 

Ul3t 

-  0  « 

.      1145-29 

+  '14 

21830 

+    -77      .. 

.      122352 

+  -38 

2«'30 

+  18 

130179 

+  -22 

373-84 

*    -97      . 

.      1378  91 

+  -87 

451-5 

-r  1-85       .. 

.      145«-48 

-•48 

5:V)-g4 

+    -83 

1531-62 

-•58 

ft>3-8 

•0 

1607-84 

-•69 

6S4  8 

+    -53 

.      1682-73 

-•37 

7*)U 

+  -w    . 

1759-23 

+  -59 

837W 

+    -07      . 

1835-88 

-  -08 

912-25 

+    -43      .. 

.      1910-42 

— 

I  haye  rentnred  to  place  in  the  table  tho  rsioli 
obtained  by  Ponteconlant  for  1910,  as  the  observed 
time  for  that  epoch  will  no  doobt  ba  rery  cloie  to 
Ponteoonlant's  predicted  result. 

The  first  and  fourth  columns  of  the  table  ezplui 
themselTes.  The  second  and  third  are  the  remain- 
ing deviations,  after  taking  into  account  the  in- 
equality. The  deriations  without  the  inequality 
would  be  as  follows,  very  nearly :~ 


-  -1 

-    -63 

-  2-31 

+  88 

+  2*54 

-  !• 

-  1-3 

-  2  08 

+  4-58 

+    '48 

+  1- 

-  3  53 

-    "02 

+  462 

-    '2 

+  1- 

-  4-48 

+     10 

+  6-26 

-    -46 

+  1- 

-3-49 

+  2*07 

+  3-42 

-  2-78 

HAIiIililY'S  COMET. 

fl41/i7.1y-TiiK   number   of    apparitions   of   this 
comet,  wnich  have  been  fixed  with  a  groat  degree  of 

firobability,  amount  to  24,  a  greater  number  than 
laH  boon  recorded  of  any  other  comet,  with  the  excep- 
tion of  perhaps  the  comet  of  Kncke.  On  the  other 
hand  it  must  bo  admitted  thut  for  the  first  fourteen 
centuries  siuco  the  <ybristian  era  the  passages  of  the 
comet  in  question  have  been  judiciously  estimated, 
rathnr  than  accurately  calculated.  If,  howeviir,  we 
dismiss  from  our  minds  for  a  moment  tho  doubts 
which  may  exist  respecting  the  assumed  times  of 
perihelion  passage,  and  examine  them  with  the  riew 
of  ascertaining  whether  they  exhibit  a  certain 
amount  of  regularity  In  aooordaaoe  with  the  theory 
of  portarbatioB,  and  if  we  find  this  to  be  the  ease, 
then  this  ninU  and  the  aisamed  timM  of  passage 
m«j  bt  noniidwirt  to  bt  MtoaUy  ooaftraatoiar. 


It  will  be  seen  that  the  assumption  of  the  in- 
equality represents  the  observstions  within  the 
limits  of  probable  error,  except  as  regards  the  two 
earliest  apparitions  and  the  fifth  and  serenth.  I  can 
only  suggest  that  the  times  of  these  four  passages 
are  erroneously  estimated.  That  there  should  be 
errors  to  such  an  extent  is  not  at  all  surprising.  It 
would  be  strange  if  there  were  not.  There  can, 
bowerer,  I  presume,  be  no  doubt  as  to  the  existenes 
of  the  inequality  considered,  whose  origin  would  be 
at  98023  A.D.,  where  its  effect  is  niL  The  un- 
explained residuum  will  consist  of  the  other  in- 
equalities combined  with  the  erron  of  observations. 
Tbe  comet  approaches  Jupiter  more  nearly  than  any 
other  of  the  superior  planets,  and  its  action  would 
be  very  much  greater  than  all  the  rest  put  together. 
It  is  to  be  remarked  that  the  principu  part  of  the 
action  of  Neptune  and  Uranus  would  be  due  to  long 
inequalities,  very  nearly  of  the  same  period  as  the 
one  I  have  ascribed  to  Jupiter.  These  comparatirely 
small  inequalities  would  bo  masked  in  tbe  obeerra- 
tions  by  that  due  to  Jupiter. 

Aa  might  be  expected,  Angetroaa,  by  tbe  nse  of 
two  inequalities,  has  succeeded  in  representing  the 
observations  more  closely  than  was  poraibl4  with 
one,  but  then  his  inequalities  were  inconsistent  with 
theory.  It  remains  to  he  seen  how  far  the  inequality 
I  have  considered  is  in  accord  with  theory.  The 
argument  of  the  inequality  will  be 

13c  +  2*  +  2j, 
where  e  is  the  mean  anomalistic  moTsment  of  the 
comet ;  «  that  of  the  perihelion  ;  j,  the  mean  motion 
of  Jupiter.  In  order  that  the  period  of  the  above 
argument  should  comprise  10  periods  of  the  comet, 
it  would  be  necessary  that  the  perihelion  ahonla 
have  a  retrograde  motion  of  37''  annually  with 
regard  to  a  fixed  equinox,  which  .is  a  rery  probaUa 
amount.  • 

It  is  absolutely  nece8*ary  to  rtake  into  considera- 
tion tbe  motion  of  perihpl'iion  in  estimating  the 
period  of  the  inequality.  Wi'itbout  that  motion  tbe 
period  would  have  been  tbric^la  as  great  as  adopted. 
Angstrom  omitted  this.         i] 

If  the  prosress  of  analyst  u  shall  ever  render  it 
powlUe  (ail  think wiU be^  the  mm)  to  eaienlata 
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HemaMr  ttia  aliMlnla  rertBrbBtioni  of  HKller's 
(•■•t,  Uan  tilt  prindpal  put  of  noh  periarbk- 
iknu  will  pmlwblr  ba  fmnd  ioelndad  in  ui  in- 
tqaalitr  KppraxiBKtely  idmtiiml  with  the  < 

It  mnit  Dot  b«  forgoMaB  tli»t  Hallar'i  oomflt,  like 
■oti  of  tba  Twt.  MMM  or  ikirta  th«  uteroid  zone. 
■■  I  mtj  Boet  witk  coUiiion*  or  anknown  pertarb*' 
Dmi  in  Iboas  Mvioni,  M  Buy  hmn  batn  the  cas*. 
Moordiss  to  m  ranMUoo  thkt  h>i  beeo  m*de.  witb 
Biik'i  cant,  anflUMwiM  with  Eneke*!.  In  the 
iHltcT,  CBDUDR,  for  »M  nTolstioD,  kD  kppkivnt  dii- 
upeBEftnoa  «t  the  alteot  of  the  rewtiuK  nediam. 
W.  C,  B. 


SIBTIU^TXON  07  OOAL. 

II«!IS.]-Ilf  ngmxA  to  Dr.  Uilli'  lett«r  (1413n). 
Wt  to  aUta  thai,  ia  mj  aDtWRr  to  "  .In-titia'i 
aevaatioB  of  mj  piTBtinn  fram  hii  (Dr.  Milli*  ra 
Ktwtjan  on  " Inialninti*a  DistillKtion."  I  hud  L. 
JBttirtinn  of  oalliac  in  qaaitioa  the  orininilitr  of 
tet  work,  but  meniywiabed  to  ifaow  that  nr'  " 
«B  bob!  diatiUation  waa  Bot  takeo  from  that  no 

ladnDS  ao  I  painted  onttfaattheinfarmntioa  |._ 

aaaaot  eontauwd  in  thelwok.  Bnd  tbetafore  conld 

wt_haTO  bean  taken  from  it ;  and  alio  that  Dr. 

I*  tbaoTj  of  coal  farmalioa,  one  of  the  poiata 

u J 1 :_.  ,^^^  f^fg^  the  publication 

Dr.    Milli^  naFarchea  on 
"vhich  1-e  ■wmitohaTB 

,,  „.,.,■  be  toimd,  1  think,  either 

iatha''PhiloaOptai<!al  Maaaiine"  or  in  the  "  Pro- 
taafflpga  of  the  Boyal  Socielv";  bnt  ths  narttcnlar 
frfnvnea  which  I  nade  wsa  to  a  reprint  of  the  Can- 
lar  ladDTaa  oa  "Carbon  and  ili  ComponniJi," 
MTtreJ  bafore  the  Sodetr  of  Arti,  br  Prof.  BartT. 
■  "  the  Emoush  Michahic  of 
and  from  which  I  make   the 

king  of  celliilonB  lC,HioOi)  Prof.    Barff 

Mja :  "SoDpOM  I  tnkn  tt>it  qDaotit*  tiiiee,  that 
via  be  C,.Hk,Oio.  nV  will  caTi  the  Bnt  one  mole- 
«alt  of  woody  Ebre.  bd^  we  w'lTI  ral'l  Vbt^»e  Voo  mol^ 
taka.      Kow,    eappose    I     lake     from    tlitpe   two 


4  the  "iBknna 


B  tho  other  does  ia  propartioQ  to  iti  other 
ta;  anii  if  wr  crooD  doin^tho  CRn-ethinir. 
ihe  formola  oF  fbe  near  euhttaiw,  anil 
waaa  away  the  elninenta  of  water  frooi  it.  m  ihall 
fit  a  iBbfltakM  contninio?  raoro  carbOTi  AtUl ;  and, 
ilhat,  WB  can  go  on  DQtil  we  set  a  snbatnuca  known 
^«r  the  name  of  anthracite  coal." 

Kow,  tfaia  ia  eiactl;  the  thn»-T  of  "  CunnlatiTe 
lanlBtion  "  as  eirea  by  Dr.  Mill*.  WhcibPr  the 
Uaa  oiifinated  with  him  or  with  Prof.  Itarff  I  caa 
i*r  BO  opiaion.  That  is  a  matter  the^  mait  be  left 
laiattla  between  thiiniaaWee.  Jup.  Bex. 


lUISO.^-Iw  reply  to  "  Jop,  Ew."  I  hayB  to  sUte 
t^  the  altiniate  pnrpoie  of  my  letter  baa  bssD 
attained,  BBd  ths  deairo'l  information  elicited. 

Whether  be  derived  the  facta  canceniing  the  dia 
tibtion  of  coal  from  Dr.  Milla' book,  OT  "cribbod* 
Urm  fmn  tbs  aama  grantleman'a  lectures  is  a  mattei 

—  Jie,  Btleatt.    In  either  case  tbpi] 

^  abonld  hare  been  acknowlednd.     It  ii  to  bL 

kfcd  thst  "  Jop.  Bex."  may  be  more  forlnnate  in 
Us  (ntare  mmmnnieBtloni.  Juadtla. 


TKLXPHOHXS,  OOBK  OB  NO  COBS. 
[14160.]— Hatimo  mad*  telepboDci  both  with  and 
•ilbaat  eerea,  I  bBT*  oome  to  this  concluaJDD 
nvldinr  tbon.  If  loodiwM  ia  wanted  thny  are 
kattvwitliaat  mn*,  bot  if  diatiactneaa  of  articnla- 
tiaaia  da^nd.  then  by  all  meaoa  nae  a  oore  in  front 
^  BBtnal.  BtgwrdiBi  tba  atael  from  which  the 
■BTBola  MO  aadt,  I  tbiofc  "aprintr  iteel"  ia  a« 
•Bad  BB  B4tf,  M  it  «Bii  b«  loiDperad  rery  hard.  I 
Ib««  triad  '^  ailnr  ataol,"  bat  it  did  oot  anawer  well. 
aa  2  oonld  sot  gtt  tba  Dacoata  strong  enonRh  made 
fro^  it.  My  masnata  are  Gin.  Iodk,  and  Jin.  dia. 
BBt^,  with  a  ear*  of  aoft  iron  sotdaied  on  not  more 
tkan  iin.  lonf  and  of  samg  diameter.  It  is  a  mnoh 
Kora  aimpla  plan  l«  aoidar  the  core  on  than  to  tap 
aa(aataDdi«nwitlB.  BymarneliungwithaatroDBr 
hMBB  alm>  Btacnet  I  found  them  eapabU  of  lifting 
K  am  11  band-ne*  I  waa  naing,  whioh  weijhi  fire 
aaaeaa — BOtfaiaii  toicly  atroureaouB'h.  I  haTo  naed 
■•■M  m»A  No.  SB  wirv  for  lelaphone*  with  trood 
The  «ndi  of  ooil  ihonld  be  soldered  to  hind. 
Bood  ooDtact. 


BtttwmOD 


at  aaeh  end  for  cODTanation,  let  one 

-*  and  the  othpr  at  the  nr,  bnt  to  heai 

both  telepht 


awrsr  ainff  mi 
pot  both  tdAelei 


id  the 


wrwiU 

•at  btWiw  ^iB. '1^  plan~i'a^optia'Gi..  .. 
■aat  a  «iid«  OB  tb«a>  of  tba  ^lereqoired,  and  thon 
oat  il  eat  with  B  pair  of  idtMra.  This  can  ba  done 
iHT  Baailr  withont  apdUoff  tha  plates  in  the  least. 
ISadt^ftU  tbt  f«m^  phite  betaken  oS  tela- 
ibaa^aadthaMrpBl  cm*  to  maitnet,  attheaame 
1tm»  kildiig  th*  tala^AB*  near  to  a  magnetie 
■BiUBa  la  ■otion,  tba  otaoking  aonnd  canaed  by 
thaHaUsiaad  bwoUng  oontaot  ii  easily  heard. 
Aa*iB,if  alfa  phi*  Wlaldon  tha  tdephone  and 


inaide.  Vo  donbt  before  lonif  wg  ahall  hear  of  tela. 
phon>s  rery  mnch  saperior  to  any  yst  made,  at 
already  aeteral  modifications  haTS  been  mada  with 
adrantage.  Blaatne. 

T&B  PHONEIDOBCOPB. 
[Uiei.']— FOKthe  information  of  thoaa  who  ma; 
be  KOrkiDg  in  the  icry  large  Esld  of  aiperlraertnl 
atndy  opened  ont  by  tba  iotroduciion  of  the  lela- 
phoun,  and  ita  siater  inatmmpnt,  tho  phoaoffraph,  1 
send  a  description  of  the  phonrijoacope.  Varioni 
inggeationa  hare  from  lime  to  time  been  made  id 
^our  parea  aa  to  the  manner  in  which  the  iron  diao 
m  Ihe  telepboae  vibrates  when  itreeriTecimprejiioni. 
af  aoond,  and  eipecially  that  of  the  human  TOiee, 
Wa  are  certain  thit  the  metal  plates  do  take  D|^ 
theiesoundi  in  their  completeneas,  both  withreapeol 
to  piMh,  qaality,  aad  relaUye  intrniity,  fur  without 
the  last  two  we  oould  hate  no  articulate,  and  with- 
out the  Srat  no  mutical,  tranamiaeians.  The  aubj<ict, 
L L .  __.L_._  fully  worked  out,     -    ' 

ew  to  elucidatini 
the  mattsr,  anil  affordi 
intricate  plate  Tibritioue  apparent  to  the  (ie.  Mr, 
Sedler  Tajlor  derisd  hu  phoneidoscope.  Id  thie 
inalrumaut  a  Sim  of  aoap-buhble  aolation,  when  it: 
a  >tate  of  tenuity  auffieiant  to  ahoir  inlerferencf' 
colours  by  reSKCfd  light,  ia  brought  under  the 
influence  of  tie  aPrial  di«liirbancfl  resulting  from 
vocal  or  other  tounds.  DeGaiti  fignrea  then  forin 
tbeu^eliea  in  the  film  coTroiponding  toeachdiffereni 
aonnd  as  it  it  pretented.  Uuuh  G^rea  aonaiat  ol 
colonrpd  bands  and  circlei,  symmetHcnIly  placed, 
~    '  '       '  irding  to  Vkc  thap< 


any  really  aatiifaetocy  einlanation  of  lh( 
in  qoealion  been  given,      with  a  view  ti 


In  doaliDfr  with  the  aldabjdea  (letter  150«,  p.  IB), 
Ur.  Clementa  omita  to  give  the  new  view  aa  to  their 
Kinatitntiou.  which  view  seems  best  to  explain  their 
reacttona.  The  moat  marked  characteristic  of  the 
ildehvdea  ia  the  extreme  rtadinaas  with  which  they 
ihaorb  oiyRen,  and  paiB  into  the  correspondiDg 
scids.    Now,  if  wa  take 


Bi  tha  graphio  formnia  of  acetic  aldehyde,  this 
tendency  to  become  oxidised  ia  not  very  eiplioahle, 
for  theaddedatomotoiygnninuatKoin  between  ths 
oarboD  and  hydrozen  marked  1,  a,  and  as  a  matter 
of  fact  it  is  alt  but  impossible  to  insert  oiyEen 
between  carbon  and  hydrogen  in  this  way.  The 
alcohols  differ  from  the  corresponding  bydrldee, 
merely  in  having  an  atani  of  oirEi^n  inlsrpDlated. 
bnt  not  only  do  the  liyilridea  fibibit  no  tendeDf y  to 
become  oiidised,  but  it  i;  uUa  impoaeihle  to  oxidise 
,  them  withoDt  destroying  them  altogether,  I  know 
alcohota  can  be  foroin^  froni  tha  bydrideq.  bat  the 
procosa  is  certainly  not  one  of  direct  oiidatioo  (as  is 
tha  formation  of  acLdn  from  nidebydca)  bnt  ratber 
one  of  anhatitntion.  A/ain,  tbe  fonaation  of  slda- 
bvde-ammocia  ia  difficult  to  nnderatiod,  nslng  tbo 
old  formnia  for  both  carbon  atorna  being  fully  satu- 
rated. There  aeemi  no  reason  why  another  mole- 
cule should  be  takec  ap,  nor  indped  ie  it  raay  to  pee 
how  it  can  get  booked  on.  And  the  same  remarks 
will  apply  to  theconililHtion  of  tba  polymorio  niodi- 
Gcationa  of  aoetio  aldehyde.    If,  however,  wa  aienBe 


a  of  tl 


sound  of  givan  pitch  aud  quality  with  the  same 


O  9 


these  dilGcnltira  vanish.  It  it  then  mj  to  nnder- 
atand  the  tendency  to  become  oildised  to  aeetio  add, 
or  hydrogenised  Into  ethylic  alcohol.  The  power  ot 
.  formins  comVinationa  with  ammonia  is  also  readily 
I  eiplieatile,  for  NR,  can,  ot  course,  act  ai  a  diad 
J  raaical,andacatic-Bldebyde  ammonia  may  be  written 


hydea  are  analogous  to  tha  ketonea  (whieb  oc 
ipporl  discs  of  sheet'braaa,  througll  which  ,  ^  tg^^^^^'pf'^The'^d^oir'i^"^/™' 


The  instrnment  ia  shown  in  my  sketch.  A  hnai 
eylinder,  B,  has  inaorted  at  iti  lower  end  the  tube, 
C,  andcaniea  at  ita  upper  end  theoirculsrand  hori- 
lontal  plate,  A,  which  is  annular,  ila  perforation 
corrsspOT'ding  to  the  diameter  ot  B.  C  oommnai- 
cates  with  the  couical  BiouChcieoe,  E,  by  mean*  of 
the  indiambber  tube,  D.  The  wbol*,  for  conve- 
and,  P.    The 


When  the  phoneidoscope  is  io  u'e  these  apertnrea 
are  made  to  contain  the  film  of  aosp-hobbla  volu- 
tion to  bo  experimented  upon.  We  thus  have  a 
plats  consialiDg  of  an  extremely  delicate  medium, 
and  which,  by  reason  of  tbe  fact  that  the  colours 
nSected  from  it*  aurface  are  sn  indication  ot  its 
degree  of  tenuity  at  anv  point,  alfor'^a  na  a  help  to 
realise  tha  state  into  which  it,  or,  indeed,  any  plate 
ia  brought  under  tho  influence  of  aonorons  vibra- 
tions. The  figures  are  infinite  in  variety,  and  tba 
remits  as  beaotifnl  as  their  origin  is  simple.  So 
sensitive  are  these  films  that  ther  readily  diidnguiah 
sounds  of  the  same  pitch  bnt  of  different  timbre.  I 
Thua,  if  the  vowel  Eounda  of 'the  hn man  voice  ba 
.nto  thn  inatrHment,  each  one  will  ba  repra- 

by  it4  own  distinct  colour  figore.  although 

they  may  al!  have  been  intoned  on  tha  same  note. 

I  have  not  hid  the  opportunity  myself  of  cariying 
on  any  invcstigstions  with  the  phone! lioicope,  but 

pbenomena,  took  upon  myself  the  taekof  introdnclng 
it  to  four  reailera,  I  may  mention  that  it  can  be 
pnrohascd  completo  in  London  tor  s  very  maonable 
prico.  Phthyux, 


H  H-N-H 
H-C C-O-H 


-_  tbi*  view.     _.  . 

therefore,  better  to  view  thealdebydas  as  containing 

diad  carbon,  and  having  tbe  conatitutionaltoriunla, 

fCuHin  +  1 


_  great  oharacteriatic  of  the  aldehydea 
namely,  ready  oiidisability.  It  ia  obvioos  that  tbe 
formation  ot  Bldehydes  by  oxidation  of  alcohols  is 
much  better  explained  on  the  supposition  that  tha 
chanffs  oonsists  merely  in  removing  two  hydrogen 
atoms,  leaving  ths  semi-molecnle  of  hydroxyl  in  ita 
place,  than  by  asaumingthnt  the  atoma  dodgeabout 
in  the  manner  neeeasary  to  yield  the  formnia 

Icofe 

I  will  deal  with  Mr.  Clements'  commooication  on 
iaamnrism    (page  19)    next    week,    bnt    may_   now 
'k  that  tha  formnia  No.  1  for  cellulose  is  im- 

, jta.  becauae  it  makes  carbon  a  hexad.    1  oon- 

rratnlate  my  friend  on  bis  neat  little  paragraph 
anent  tbe  nae  (Pj  ot  aloohot. 

WUIiam  John  Oror. 

LATHB  FOOT-'WHSm.  ARD  TBSADZJI. 

JlllM.]— Mat   1  U  allowed^  to^  eipl. 


snks,  and  cc 


At.COHOI.8— AI.DBBTOBS. 

[111S3.]— In  refenince  to  letter  14(W0,  page  U.  an 
nount  of  Kotbe'a  method  ot  naming  alcobola 
ay  be  of  soma  interest.  This  chemist  proposed 
k  oall  methylio  alcohol  "oarbinol."  and  to  Mame 
-iher  moDohydrio  alcobola  aa  derivativea  thereof. 
Thus  ethylic  alcohol  is  termed  methyl  carlunol. 
because  it  may  be  viewed  as  derived  from  cnvlpiuol 
by  replacing  one  atom  of  hydrogen  by  metliyl. 
Similarly  propylio  alcohol  mav  be  cnllid  ethtl 
carbinol,  and  roon.  This  method  has  thi'  advuntiLiifi 
of  clearly  indicating  whether  a  givrn  nicobol  i^ 
primary,  secondary,  or  tertiary;  tbui,  Imtjlic 
alcohol  is  propvl  carbinol  |  secondary  butjlic  slcohoi 
ia  tnelhyl-athyl  carhinol,  indicating  that  oue  hydro- 
gen atom  of  the  original  carbinol  la  replaced  by 
methyl,  and  another  by  ethyl  j  tertiiry  butylic 
alcohol  is  tnmethyl  carbinol,  showing  that  all  the 
hydrogen  atoms  are  replaced.  This  syetem  bus  been 
fnrthn  modified  by  Odling,  tor  particuUra  of  wboaa 
plan  see  Fownaa,  2nd  vol.,  page  117- 


frfend,     -_ --.   . 

oae  a  apring  to  my  treadle  P     ft  is  beci 

off  to  mnch  dead  weight  from  the *" 

qnently  lessens  tha  friction  on  id  am,  aiiu  uu  tns 
,athe  crank  abaft  centres.  1  do  not  discard  (or  ra- 
^ommend  it  to  be  diacarded)  the  dead  weight  on  tha 
wheel  to  brinn  the  crank  to  tbe  40"  poaition.  bat  nss 
it  in  conjunction  with  the  spring.  Uhilds. 

HO&SB   POWEB,    FOB    DSIVINO  WOOD- 

woBSiHa  machhtkrt. 

[141Stl— A  FEW  weeks  back  Ton  broaohed  the 
applicability  of  horse- power  to  drive  wood.working 
machinery,  and  I  had  hoped  tbis  anhjeot  would 
bave  been  followed  np.  I  think  it  would  intereet 
many  oE  your  readers  to  know  how  tar  it  would  be 
(iraoticable.  and  whether  apoed  enouxh  could  ba 
obtained.  For  instance.  I  have  a  family  of  boys 
whobaveanideaotstartinirin  a  year  or  two  for 

machiaery  for  JBinery  purposes — on  a  small   soal^^ 

the  aobject  would  ba  read  w'ith  interest  by  others,  I 
know,  in  the  same  ahop ;  or  anything  else  on  wood- 
working machinery.  N.  Z. 
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EEPLIES  TO  QffEEIES. 


tu  MU  and  nuiN^fr  of  JfM  qw*rv  aibti. 

[31617.1 -Anal; Bin  of  BoUn  and  Hanuvea.— 
HaTing  Bivon  a  rooirh  outline  of  thn  m.thn-i  (n  he 
folloired  ID  Ihn  nnal.THiB  of  aoils  (p.  4ft:t.  Vol.  X.VVI.), 
I  DOW,  in  RontinHation  of  tho  sabject.  take  up  tho 
BDiUrsis  of  mFinurpi.  coaGaiDe  myn-'lf  only  to  the 
BmiBr«lpriDoipl''s  of  tLi-procMB.  leaving  "  Arra"  to 
•xtand  tbeJW  princtplM  ia  all  tbcirmiuuljic.  Eitinut- 
lion  oj  nwislu-rc;  Weitrb  off  6—10  Kraio)  of  tdn 
nunnre  ia  a  tarei)  poroelnin  Heh.  Dry  in  an  oil  rrnn 
at  I>G°C.,iiDtilthair«igbt  remains  cnnotiint.  Itia 
nUom  DOCASBaiy  tbi ' 


■t  cramotPiO;,.  OrlBi'-f'!"!'''  'OOJof  PA.  Tue 
nlimiition  of  thephonpboriR  acid  in  tho  ninanrei* 
catIhI  out  prfci^ly  nrcuritini;  to  tho  dirnctioD^ 
([iyon  above.  SfTeral  triili  timy  be  ma'lB,  taking  BO 
e  c.  for  envfa  trinl.  Thf.  folloiriui.'  "qmitioD  will  shoir 
the  To:iotioa  tbat  tnhpa  tilBCo  lietn.H'n  tbo  UTaaic 
aitriite  nn<l  tbii  bydiic  Hidie  piiorphato. 
2U,0,(iC0j).  +  BPOIToSao,  =  (U,0,l,  P,  0^  + 
4SO,Nuo  +  OH,. 
Eslvnalion  nf  tiiljihHrii:  aehl :  Tiiko  tba  remainiDS 
porliou  of  tbe  G1lral«  anil  ooidify  witb  bydrocbloric 
acid,  B.M  boric  chloride.  Lent  nently  for  some  time, 
nllow  the  precl]>itila  to  subside,  dectut  the  cli-ar 
fluid  tbronub  a  iillflr,  wfttb  tho  preniyitato  with  dis- 
tillfd  wiitjTOn  to  th"filtT.  drv.iitiile.  and  wciifb  OB 
hirio  pulpbntc.  Eslbnailn/,  r,(  alkilicl :  To  tbe 
tillrato  from  the  above  add  milk  of  limp  to  throw 
majuci' 


uitrotreu  in  mnoures  has  been  iiiyen  over  and  orar 
agaJDin  thcso  eolnmnn,  and  aa  tbare  are  Tcry  f«« 
tBxt-book#  but  what  give  detailed  direotioni  of  Un 
FTOcosn,  I  have  thonubt  it  quite  nnneoeaury  to  ia- 
scribe  it  bere.  I  will,  towsTer.  bit  mott  faappytt 
nanist  "ARre"  over  aoy  difficulty  that  be  may 
encouoter.  I  append  tablM  of  anal/iti  to  ihow  bow 
tbe  t^anlta  are  generally  itatMl. 

)Ioi«tarB  andoriranio  mattaf  ■ IT^ 

f'hoHpborio  acid  t ... 

Alkaline  aaiu  '.'.'.  ■.'.■  '"., 
I'arbonic  acid,  oiida  of  iron,  Aa, 
yiliocous  matter 


3a-is 


iild  tr 


Ball  I 


a  Glt'T. 


_„  ._-„  ,,„..JtitT  of  ammoniJtcal  •™l>»"'wliieh  are  I  the  filinHowith'tha  aldition  of  ammoiiiB  bydra^!. 
ndatiUHd  white  drying.  But,  sbouH  it  borfquired,  1  nmmonir  carbonaie,  and  ainmoaic  oialato.  add 
all  that  is  □cnH^sary  ii  to  fit  op  a  Iv^t  tuho  an  a '  wilfr.  filter  affnio.  and  eniporata,  HoMify  with 
Wonlfe'ii  battle  arniDKement.  an<l  a^•pinlte  a  current ;  bTdropliloric  Mid.  dry.  i  mito  «eo*\v,  and  w--'i8'b  an 
of  air  troi    ■'         -.--..---- -i  - -— ■    -     •■ 

difference  in  wi'iebt  befoni  nod  itftrr  dryi 

tho  avmonia  trapped  in  tbe  teat  tube,  equam  luc 

Tnnninft  back  th'  nnid  aolutiou  tritli  flaiiilard  sodu. 
and  ealpulatiiiv  the  aniinonla  a*  cubonute.  Ktliiaa- 
lion  of  tola'.  r:lnHI<i  Mutfa- :  Tiike  from  1— Sumiiis 
tit  Uie  drif^  uBiiipli-  ia  a  tilatinam  ili^  and  isnitn, 
ban?  earefnl  not  to  nniploy  too  biirh  a  hmt.  or  too 
atronic  a  eiirrc^nt.  othcrwitp  thr  alkidini-  ehlu-tJeii 
«ill  voUlilinn,  ami  the  pbospliateB  fo'e,  nnTrloidn?  a 
portion  of  tho  '■MrbaDHi'eonH  matter,  whirb  nwy  thm 
BKapeeortihuBlioii,  ;iudthnaIi>adtoernir.  Thprolonr 
of  tbe  a«li  \s  c.trelDlly  noticod.  It  nuirbtto  In  Tliito, 
.  >opbi-tii-.«- 


y  be  SI 


^ed.    K^-ti 


-^  r- ■"  Wdahoff  i.O— I'laram' 

of  tbo  minura,  digi-^t  for  wiino  tiino.  with  or-a-'ionnl 
atirrins,  allnw  to  nettle,  nnd  pass  the  liquid  tbrounb 
a  tared  filter  piper ;  repeat  the  di.'pstitiK  aoTi-nil 
timei,  and  Gninh  off  by  tranKtetrinir  the  whob-  otlhi- 
inaolnble  portion  to  the  filter  dry 


drivd  at  lliO"  C.  to  a  pliitinum  diiib,  aurl  iiiuite,  nntil 
tho  cari>onaceaa«  matter  i»  completeVv  I'liiniii.iti'd  i 
allow  to  cool,  aud  boil  with  suceetiiiya  portioni  of 
m?')erately  r'.tnnv  htdroohloric  ncid.  The  sanil  nod 
rdfidan  a  filternl  oft.  wuthed  with  bol  water,  driL-d, 
i^.'oilol,  and  wriglnd.  The  filtrate  n  now  made  up 
to  a  known  rollimi-,  find  n<>mined  for  lirnn.  niaR'- 
ni'^ia.  pboiiiborlR  aclil,  fuliilinrie  arid,  iron  und 
aliminn,  anrordinjr  to  th-t  direction*  ei,v*n  niidiT 
'•  analyFi*  nf  portion  aolnhla  in  wster."  Kftiiaalion 
r^nstmaKtU!  Weich  off  a  unnn'ityof  tus  manure 
■woriliiis  to  *hi>  proportion  of  aminnuia  it  \\  na- 
piv'cdto  ronbiin.  lutrodnos  into  a  fliek  taniii'brd 
with  a  doliTWy  tuV,  bent  ut  an  obtoio  anjle,  to 
wblob  '.9,  ndnptAl  a  IJebiif  eondeuMiT,  set  in  thi*  re- 
reiW  poiiition.  To  Ibc!  pitr->>ne  end  of  the  OOn- 
denmr  n '|DiU  tnhe  ii  fastened  by  meaoa  of  a  per- 
forated i!Ork.  and  made  to  dip  into  a  KCf  iver  con- 
■   '   ■  ■  finantit^  of  etaiidard  liydrochlorin 


.„,l,wbirbh_, 
ealciiim  tuhr>. 


n  doliyen 


weigh.  diff'^Tcnce  cquiila  portien  boluhle  iu  water.  The  hydrochloric  acid  ou^ht  to 
Mil  the  filtrate  and  wuvhinx' thoroughly,  and  niiikr  few  drops  of  litioni.  Drpunb 
np  to  a  Rtren  Imlk.  say  KM  e.e.  TriLDslpr  one-tliird  modTalely  atroni*  solution  of  a 
to  an  eruporation  biisin.  and  erapurato  with  the  until  the  eToIrnl  ateam  co:is''<i  t. 
addition  of  eicp^N  of  sodic  cariionate  and  potn"ic   of  the  aoid  solution  blue  whlehj 

nitrate,  dry,  iiuito,  rediaeolve  in  water  ai'idulatod  I  ~ 

with  bydnwhlnric  acid,  now  add  eiceu  of  nmnionie 
hydralo.  aiid  then  acttic  aci'l.  Slier,  dry.  iaiii>»,  and  I 
Wflidh  th.i  preciuilato  as  FbP.O...  KsHn-Hiai.f 
Linw  :  Take  lUU  c.o.  of  the  Gltntte,  and  aiid  excen^ 
of  amnionic  oxiUta,  oovcr  tbe  ^lase,  and  let  it  stand 
in  a  wnmi  pUcn  until  the  precipitate  has  completely 
■absidrd,  dpeaiit  off  tbe  elenr  Buid  on  to  a  Glter 
witliaut  distnrbios  the  pn.'cipitate.  now  wueb  the 
preeirdtate  witb  email  sneeemiiTc  portions  of  hot 
water,  and  allorr  it  to  dry  in  the  tunnel,  «".■-*  H.» 
dry  precipitate  in  a  idatinnm  di<h,  in< 


Milouted  with  : 
manure  with  i. 
c  soda,  and  Inil 
m  that  portion 

„. ._  immeiliotely  in 

contact  with  the  deliverr  tnhe.  The  broken  g\-\t»  in 
the  chloride  of  calcium  tub^  is  new  thorou,(lib 
riosed  down,  and  tho  qnintity  of  free  acid  a«ptr- 
tfiined  by  means  of  standard  ioda,  from  which  ii. 
durircil  the  proportion  of  ammonia  in  tb'?  manure, 
Wbon  well  ei'-cntcd  tbii  procsiis  not  lew  ftceurate 
tliau  that  of  precipitstini:  the  ammonia  with  pla 
tinic  tetmcUoride.  The  era  ploy  i       '    *— -'- 


iJcranie  matter  and  ammo 
•iiAatilf  pbosphttte  of  lime 
Inialnhle  pnoiphate  ot  lim 
dulphateoF  lime    ... 


10-a 

18  40 

u-nt 

311 
S8'18 


10(H» 
Of  oonrse,  if  tho  analysis  is  oaTriad  ont  u  gina 
iboye,  tho  tabulation  of  the  resalta  wonld  ba  aoow- 
what  mora  elaborate. 


Alkalies 
I  Salpharic  acid 
l.Pboaphorieacid 
fOrgwiic  natter 
I  Forrio  ox  ids 
J  Calcic  oxide 
'  \  Magnetic  oxide 
.  Alnoiinic  oxide 
LSulpharic  acid 


Soluble  in  h;ln>ohloric  aoid- 


s  tbel 


Imolnbls 

Moiatnra 
— H.  TzRVET,  Clippen'a  Oil  Works. 

[31873,1— Bogle  Tank  Baffiiiea  aa.  tbs  HomHS 
sec  and  Doreet  Joint  Ballwaj;. — May  I  ba 
allowed  to  stele,  for  the  information  of  "  New 
Ciogk  "  and  "  C.  E.S  ,"  that  the  ennnes  in  qnestioi 
— 3i  in  numlier — worebntlbbythe"  AronsideEagina 
Company,  ot  Bristol?"  Atallerenta.thej  hars  thsif 
nameplate  on  them.  I  hare  been  on  tho  foot-plata 
of  No,  11  angiue,  and  in  contenation  with  tbe 
ilriTQr,  and  found  tbat  'he  did  run  to  Darby,  ■• 
staled  by  "  0,  E.  8  "     They  are  mme  ot  the  mod 


plined 


.  little  ni 


ited,  nnd  tbe  oivrntiau  ea 
1  aboTB.  only  tb»t  tho  oppi 
to    a    great    extent,    dui 
and  tho 


,. with    the 

■ariwl  condi-nser.  aa  there 
i.  ol  frothini.  In  the  analyaii 
tho  proce^  in  semewhat  modi- 


.iid  ruM  5  01 


tke  Bodic  h}diic  phosphate  lolut 
ce.  of  an  acid  soluliou  of  oeelati 
diaolrin?  luu  gmmii  of  the  en 
imter,  with  the  aildjtion  of  109 

Heat  tu  about  Sd'  Con  thewal.. -. 

Ibe  UTanic  nitrate  from  ii  Imrette  gmduiLted  into 
tenths,  at  fint  ropiously,  and  then  gnwlually  aa  Ihi 
anpeariDce  of  n  reitbrowu  ealoaration  increaan 
when  a  drop  of  the  polnlion  is  hrourcbt  in  cantiiH 
with  a  solution  of  ftri-DvyBuiilo  of  (ntanvinm.    It 
beat  to  buvo  tlie  solution  of  femx^aniilo  of  poti 
•iun  in  tlu-  form  ot  drops  on  a  glai'i  pIbUt  rot  ovei 
■beet  of  wLilo  iia|H-c.    Notieo  the  nnmber  of  c 
naad,ani1f>raw('d  tbnsi  Ijupiiofe  1:16  eo.  were  l. 
eniirad,  this  nnniber  ^bonU  6u  mailo  up  to  St),  or  erary 
W  to  HW.  tbe  Bolutioii  Of  unoio  nitrate  will  then  he 
of  meh  itrenRth  that  2(1  o.o.  will  eqnal  aU  c.c.  oi  the 
hjdric  Bodio  phosphate  Bolntion,  or  £U  e.e.  will  equal 


n  at  170'  C,  wr^i^^h, 

I  weitrb  a^ain  :  differ- 

matter  in  tbe 


•ool,  ami  drenrfa  with  earbonie  acid 
170' C,  and  wri^h  as  eafbonale.  orie 

and  weigh  as  ealinc  oxide.    KifiiiiH 

nana:  To  tho  filtrale  from  which  the , _._ 

■apsrated  add  amuiooic  hydrate  aorl  hydric  sodic    mtruut  in    directly   determined,    as    also 
pbiMphato.aiiit:itBTiRoromly.  carer  tbe  b^alccr,  and  l  tlio  insoluble  portlen.     Procee.!  to  make  - 
allow  to  slanil  I J  or  lii  hourii  in  a  WHrm  plito;,  after  I  extract  aa  directed  under  "  I'Stimatioo  ik 
iriiiok  eoUect  the  pn-cipitate  on  a  filter,  rinse  ont ,  of  portion  solnblo  In  water,'' 

the  gUws  with  a  whalebone  B^tnla  and  a  portion  of  " — "-'■ •  — :ii-   -• 

the  filtrate,  wash  tho  precipitate  witb  a  sotntioa  of 
ammonia,  1  in  3,  unlit  the  Qaiil  piiniiiiK  through 
taaTCH  no  resiilno  on  being  eroporatci.  llry  the  pit- 
ci^tate.  transfer  to  a  platianio  crucibls,  put  the  lid 
on,  heat  gently  at  firat.  and  Gnally  to  inten<>e  rrd- 
new  j  incinerat-?  the  filter  paper  separately,  add  esh 
lo  tbe  eontrnts  of  crucible,  and  ignite  again,  y.fli- 
malion  ojpftn'jiJioHe  nei.l :  For  this  will  hn  rcijuired 
a  standard  bolution  of  orauic  nitrate,  a  sironi;  solu- 
tion of  acetate  of  aala,  and  a  solution  of  potaH.-icfiT- 
locyanido.  The  nranie  nitrate  solution  is  standari-'ed 

S  means  of  a  nulutioii  of  bydric  potnaaic  pbospbalo 
known  alrcugth.  For  thiB  purpose  take  pure  dry 
DaB-rS(a<ssc«d  phoi<phate  oC  soilaj  tritnmto  the 
crystals  in  a  porcelniu  martar,  and  prou  tlie  powder 
batwean  Bbei'ta  otblutling-papcruutil  tbelj9tAh»et>i 
aienoUingor  inoialened  with  it.  1Vtd|[h  off  1(11183 
grama  and  di:<BolTo  inalitre  of  dUtilted  water.  Kvij 
100  C.C.  will  eqnul  a  grjui  of  P/Jj.  Next  wei;.'b  oil 
roughly  aliouc  4U  gia.ns  of  pure  eryitallised  uninii! 
nitrate,  dii^eolTo  in  a  litre  of  disMlhyl  wali-r,  witb 
brisk  agitation.    Now  measure  off  exactly  ftl 


aqupoua  extract.    ._ — -- 

'  ■  "■  "-f  same  as  that  described  aboye.  With  regard 
insoluble  pnrtion,  drv  at  120'  C  .  and  wi-igh, 
n,in  at  170'  C.  and  weigh  ;  diffureiica  gives 
the  total  amount  of  insoluMe  matter.  Now  ignite 
gentiv,  nntil  tho  rc^lduo  lieeomcB  white,  allow  to 
cool. 'and  weigh  again  :  diHoroure  given  tlio  organic 
mutter.  It  is  someiiines  eoii'id"red  mere  couveniont 
to  estimate  tbe  tolnl  phoipliorio  acid  in  supcrphoa- 
phales  crnri metrically.  Should  tbat  be  requin'd 
w(iah  off  1— S  ernms  ot  thi)  manure,  and  inli^nately 
mix  with  a  mixture  of  eqiril  parts  of  KNt^  anil 
N;iC(^  ;  heat  geutly  for  aomo  tii:ie,  allow  tu  cool, 
•nd  treat  with  hyilrorhlorio  ac'd,  pa'S  tliroiigb ;  a 
filt^,  add  amnionhn  bydriiln  to  di'tmct  alkaUnii  ru- 
Bctien,  and  then  aei-tin  acid,  until  tke  white  pr<Tipi- 
tata  of  plKMiihate  ot  liaie  in  railiwolTcd  i  fllt«r  o3  any 
firric  plio'iinata.  ami  lo  tho  llltrati!  add  nitrate  of 
uraunm.  boil  for  some  time,  und  set  asida  to  eool ; 
aild  S  droiM  of  ehlorotorm,  agitata  yignniusly,  nnd 
iitlnw  the  preetpilate  to  stilmdn,  ileeant  tbo  elenr 
fluid  on  to  a  Glter,  and  mpcn^.  tlie  washing  and  boil- 
ing witb  frrsh  I<ortUin-i  of  ditlilled  water;  dry. 
sep-irate  the  pmipitnto  and  inrimvati^  tiie  filter 
seiHTntelir.  rea'iying  tho  a-h  in  the  cmniblr,  ignite 
the  whole,  and  weigh.  Should  there  bo  the  least 
tniee  ot  ^re'-n  cohnr  in  the  ignited  mws,  mux'  - 
witb  nitric  anid,  awl  ignite  agaio.  In  tbe  cianii 
tioii  of  rcrtHTu  bonn  pn-iiaratioiM  it  is  Mmetlnnii 
rwiiiircd  to  detennina  tbenmonot  ol  fat.  Tueftfct 
thii>  dignt  !i—Vi  gramn  of  tbe  eamplii  with  lioiliug 
i-liale  or  petroleam  spirit  io  n  Huk  tnrniiihed  with  a 
Hmall  rercnud  rondenwr.  alhiw  to  cool,  di'ouut  the 
■inrit  into  a  small  migbnl  Insin,  repeal  the  oprra- 
tion  with  a  fresh  qaantitj  of  sinrit,  oTopoTata  the 
spirit,  and  dry  at  a  lempentare  of  IHU'  ''.,  and 
weigh   the  fat.    Aa  the  etUmatten  ef   the   total 


„..., ,,„.;Krfal  „.,- 

useful  far  any  kind  of  work. 
sumption  of  fuel,  and  fitted 
to  pnll  up  sharp.  There  ware 
by  "  NwlwiB,  of  Gl' 


light  in 


remoTcd  to  malra  r 


r.  Ordinary  Condeiuliic 


[31!17(1.|— Oomponi —    . , _ 

BnKlnea.— John  S.  Snoderland  did  a  bad  day's 
work  when  be  abandoned  his  faith  in  tbe  cimpoimll 
engine.  The  ouo  Rolitary  fault  with  which  fal 
cburgea  it  in  "  the  lo>a  of  heat  in  tbe  transmissioB  . 
of  sti-am  from  one  cylinder  to  the  other,"  then 
being,  ho  says,  "  a  ci'rtiio  qnantityot  beat  absorbed 
in  keeping  up  tbo  temperature  of  the  pipas  and  ths 
wasteroOT.i,  which  heat  cannot  hesaid  to  beotiliMl"  ' 
First,  let  me  say  that  in  a  proporly-deaigiMd  pair  at 

■■waste  room"  between  the  oylinders.  There  ii  ' 
onlv  a  short  but  spaciani  receiTor  «*t  with  tbs 
cylJndem  and  well  cinthed  to  praem  It  asfarai 
pofsihie  from  radiation  and  condaBSation.  Ot  ooniB 
It  muat  be  admitUd  that  soma  beat  is  lost  in  tba 
reeeiTcr.  but  I  can  ossnra  J.  3.  8.  that  in  firit-daa 
engines  it  is  a  mere  trifld.  J.  8.  3.  gncs  on  to  mif, 
"  in  the  sin7le  cylinder  engine  all  this  heat  ia  lost 
iu  the  oylinder,  and  therefore  portorma  daty."  I 
tail  to  SCO  til"  necessary  connection  between  tlsB 
conclusion  and  its  premise.  Indeed,  it  m^  ba  bI 
ouc;  stated  that  heat  doos  not  neoeBsorily  perfgm 
duty  bec4use  it  ia  iu  the  cyliuder  tbat  we  bHe  nght 
of  it.  It  Is  chicGy  by  Biaintaining  anch  illogiad 
liositions  as  tbia  tliat  J,  S.  S.  foils  lo  Uitoorer  the 
uilTantage  the  com pinnd  system  besonr  the  aingb- 
eyltndur  engine,  lie  sava  that  with  aqnal  initial  and 
ti'rminsl  prepares  in  the  two  types  of  engino  "we 
hare  in  eaeh  (UM  the  same  umenut  ot  heat  ta  becia 
with.  BU<i  at  the  turoiiualion  wo  find  that  in  oaefa 
case  wt  huie  lost  tho  snine  quantity."  Higbrr  np 
he  has  Ihi:  same  thin(t  in  other  words :  "  Etot 
rationnl  person  will  adnii'"—'--  "■-  '  '  - 


1.  deacriboB. 


Ltio^ 


Innliy  tho  ci.  .,._ „.   .. 

I  sight.  Hpp-^iirii  to  lie  »b  J.  S. 

iilllioucli  I  boi«  lo  still  pass  nx. — 

p.rriioTi."  I  cannot  acjuiit  the  conclasion  of  J.  8.  S.  i 
ii.i)e:'d  I  will  proTU  to  him  that  in  reality  it  is  tar 
olherwine.  The  "  amount  of  heat  absorbed"  hjtbj 
tHO  engine*  is  the  vi-ry  core  ot  this  question  M 
relative  economy.  If  J .  3.  S.  wonld  term  a  eoneet 
idea  ot  the  oper.itiona  at  work  in  a  staam-enffina  be 
mnnt  look  upon  the  metal  of  whicb  the  engine  is 
oanatmcted  a*  being  in  crerypart  an  open  rooeptade 
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into  which  heat  can  readily  be  ponrcd.  and  from 
whUh  it  can  he  as  readily  aacked  ont.  Xove,  with 
ttds  idea  ateadily  before  his  mind,  lot  him  inqniro 
whether,  under  the  conditions  (rivf>n,  thcn^  is  uny 
radb  thinir  a^  pquality  of  brat  ah«orbrd.  The  top 
staam-port  of  the  hiffh^pretnnre  cylindpr  of  the  com- 
poud  opens ;  steam  enters  at,  say,  75lb.  Hbsolnto 
per  F^nare  inch ;  and  the  piston  passes  down  until  .i 
certain  capacity  is  filled  with  steam.  While  this  is* 
ffosDff  on  the  bottom  end  of  the  cylinder  is  op«'n  to 
the  rceeiTer  and  filled  with  steam  at,  pay,  125lh. 
ahaolnte,  or  considerably  above  boilinpr  point,  and, 
therefore,  retaining  tbelatenthoat  of  steam.  The 
difference  in  temperatore  between  the  live  steam  at 
top  side  of  piston  and  recei? er  steam  at  bottom  side 
is  very  small,  say,  60^  Fahr.  All  the  time  steam  is 
rcterinR'  there  is  a  slow  cnrrent  of  heut  pafiMinur 
down  the  barrel  of  the  cylinder  and  through  the 
IHfton  from  the  lire  fiteam  to  the  cooler  atenm  Vjelow ; 
and  as  this  heat  passes  mdro  follows  np  from  the 
boiler  so  lonsr  a^  the  ntcam-port  reinsiuA  open. 
When  the  point  of  cat-ofT  is  arriTpd  at  tbo  moR.<'nip 
of  heat  for  that  h  slf  stroke  is  finished.  Now  turn 
to  the  sintrle-cyjindcr  enfnnr ;  the  top  port  0Tv>nA  ns 
before  and  continnQ3  open  till  the  f^amo  rn  parity  hnji 
been  filled  as  bffore.  Bnt  while  this  i.^  f?oine  on  tlm 
Iwttom  end  of  the  cylinder  is  open  to  tho  oold 
eoadenser  at  a  prcssnre  of,  ?ny,  2lh.  ah.^iolnto.  or  far 
hriow  tb*  point  at  which  tho  latent  hmit  of  Ktcam 
[that  LUOC^  which  is  liko^  a  cat  in  tho  hrlly  of  o^ery 
engineer)  can  be  retainod.  Tho  diUnrnncn  in 
temperatore  between  tlie  liyo  st^'am  iii  tup  and  the 
rannm  below  the  piston  in  enormous  in  thi^  cn^p, 
chir^fly  becttose  one  is  above  and  Ibo  othor  bdow  the 
lioilinif' point.  There  is  in  con8oqut*n(H)  a  trtMnrindons 
ssd  rapid  flow  of  heat  down  the  ni<  tal  oF  thr 
cylinder  and  throaeli  the  piston,  and  im  Mn«t  flown 
en  it  is  followed  up  by  frei^h  heat  from  tlni  hoih'r.  ^o 
that  by  the  time  the  point  of  cnt-off  is  nrrivod  at  a 
far  greater  quantity  of  boat  has  passed  than  wns  tho 
rase  with  tho  compound,  although  them  is  only  an 
equal  rapacity  filled  with  ntoam.  And  fnrthi-r  thnn 
that,  the  cylinder  bein?  open  to  tho  cold  oondmsor 
for  half  the  stroke,  every  particle,  po  to  Mpe:ik.  of 
krat  has  been  sncked  out  of  the  metal  of  the  barrel, 
the  ports,  the  piston,  and  cylinder  end.  Tien  when 
tie  fresh  steam  is  a<1  milted  all  thifl  motiil  requires  to 
he  refilled  with  h^at,  be8ideNthequ.«*n1ity  thnt  "  runs 
over"  nif  ntioned  aljcve.  Now.  J.  S.  S.  will  observe 
tkat  this  heat  rfquired  to  refill  tho  m^tnl  nnd  that 
which  mnsoyer  into  the  mcnum  side,  thoneh  "  lost 
in  the  cylinder* '  is  far  from  doing  uppfiil  dnty. 
Tudcfd  it  is  worse  than  useless,  for  it  of  conrA«,  in  n 
■eaanre,  ppoils  the  racnum,  or.  in  other  words, 
euMs  more  power  to  be  expanded  on  the  air-pump 
to  keep  the  Tacuum  at  the  prescribed  point.  J.  S.  S. 
vill  Icnfl  see  that  as  dirt  in  Faid  to  consi^st  of 
"matter  in  the  wrong  place,'*  *o  eeonomy  in  an 
eigine  constats  of  "  heat  in  the  right  place."  T  hope 
kt  will  acknowledire  that  he  erred  in  his  reply  in 
SMuninir  the  equality  of  heat  ahsorl^ed  by  the  two 
ogines.— Maiiin£  Engtnkkk. 

[321S3.''— Barth  "Worma.— Unfore  tl.-ii*  quest ?on 
IS  answered  I  should  like  to  know  whether  a  portion 
•f  an  earthworm  is  furnished  with  a  new  Iicad.— 
Oabdener. 

[3S131.V Bollinff  Stock.— The  lightest  is  on  tho 
>*ertiniog  line,  the  heaviest  on  the  Great  Western.— 
Loco. 

[32132.] —In jeotors.— There  was  a  discussion  on 
tkia  qneation  a  little  time  back.  An  injector  drives 
water  against  a  higher  pressure  l}eeanso  it  adds 
veloeity  (momentum)  to  presnure. — Audax. 

[SS170.1— Pianoforte  Playing.— T  strongly  re- 
eoBiaend  "F.  H.'*  to  obtain  and  work  throQirh 
HaUe*8  **  Pianoforte  School."  Tt  consists  of  a  num- 
kr  of  inecea  of  all  degrees  ef  difhenlty,  vnrj'ing  from 
ooMpoeitions  anitable  for  mere  children  up  to  snob 
talks  aa  Mendelsaohn's  famous  *' Hondo"  Knch 
lis  fnlly  fingered,  and  the  tempo  markeil  by  the 
**  F.  H.  "  had  better  get  one  at  a  time, 
iter  it  before  getting  the  next.— Wm.  John 
Gbkt. 

[S8170.1— Pianoforto  Playing.— I  do  not  object 
tn  *'  Ne  Sntor's  "  statements  as  far  as  they  go.  hnt 
did  he  notice  that  the  querist  said  he  knew  all  the 
aeales  ?  Now.  I  think  when  any  one  ean  finger  all 
tke  Bcal^fl  properly  he  can  do  more  thnn  some  of 
thaM  who  i>rofesa  to  play  Deethovcn.  It  in  h^re  thnt 
■a  many  fail,  because  they  get  on  to  the  inptmct.lon 
hooka-  Why,  onr  poor  fellow  has  alrendy  had  so 
■any  reeom mended  him  that  it  will  cost  him  I  know 
BOk  what.  I  atill  say  practise  your  fcsIob  end  play 
n>etlioTrn  for  his  sonatas  area  complete  pi'inofort« 
Mkool.  Bnt  I  must  apologise,  for  I  am  only  self- 
tBBfffat. — Fiddler. 

^92187.1— Setting  Potatoes.— I  have  been  for 

■rreral  years  making  experimentii  on  potntocR  nnd 

potato- planting,  and  have  arrived  at  the  following 

eoMehuiona :— Let  me  aek,  first,  arc  the  potatoes 

nqpived  of  a  saleable  or  table  sixe,  or  do  yon  wish 

to  ipei  aa  heavy  a  crop  as  ponsible  from  the  gronnd  ? 

IfnrtaWe  or  tale,  choose  sets  about  the  size  of 

omU  fowls'  egga ;  bnt  if  for  a  good  crop,  choose 

tka  largoit  potatoes  yon  can  got,  and  cut  them  into 

M  many  pieoes  as  yon  can,  but  be  sure  and  have 

two  eyea  in  each  piece.    Lay  tho  pionoA  fi)r  5  or  6 

dayi  in  a  dry  situation  boforo  planting,  for  the 

cnparta  to  dry,  and  you  will  get  a  luavy  crop. 

Ian  year,  after  planting  my  potatoes.  I  hnd  a  lot 

dl  sMMles  swept  np  that  had  been  broken  off  f^onie 

«l  toe  sets,  ana,  aa  an  experiment,  I  picked  out  12  of 

tbeetrangett,   aboat  Sin.  long,  and  set  them  in 


some  good  light  gronnd,  with  nbont  lin.  of  the  j  years  old  now.  I  cinnot  give  an  opinion  as  to  name 
top.q  above- gronnd.  Not  ono  fuilod,  and  they  gave  of  maker,  but  it  might  have  been  moilo  by  Vdams 
»s  gooi  a  crop  sn  the  potato  Reti«  clooc  to  them  ;  hut  during  tho  latUir  part  of  the  last  century.  The  four 
cnro  mnst  bo  taknn  not  to  cover  them,  or  they  will ,  lenses  in  the  nppf*r  hair  form  tho  o.vopicce,  and 
rot.  Now  for  the  ground  and  planting.  If  tho  np  till  recently  two  lenses  havo  been  used  instead  of 
gronnd  is  cl»y,  nnd  low-Iyinsr.  don't  plant  potntoen :  one  aH  eye-lens.  Tho  lower  is,  of  conrso.  tho  object- 
the  chances  are  that  you  will  lo.<4tt  Ihrr-o  eropa  ont  of  :  lens,  nnd  the  one  al)ovo  corrects  in  part  tho  abbera- 
fonr  bv  the  bliirht.  Son^ed-  nh'r.sn(1vtrti5->  {lotatoes  ;  tion  of  tho  ohj(>et-lons,  at  tho  sumo  time  reducing 
as  blight-proof— tho  *' Snowfl:ike,"  for  in.-tanco;  i  the  power  of  tho  microscope.  Thi.^  you  can  easily 
bnt  last  season  I  lost  all  my  crop  of  that  by  tho  !  tketch  ont  by  producing  the  diver  jont  beam  from  the 
blight.  If  your  ground  is  lik'ht,  then,  tho  fir^t  object-lens  to  the  second  lenses,  then  tlio  beam  will 
mild  day  in  Febmary— or  earlier,  if  you  can— spmnd  ;  bo  refracted,  and,  of  course,  less  divergent  until  it 
your  mannre,  nnd  dig  it  ronghly  in  (I  am  supposing  i  reaches  tho  ficM-lens,  from  which  it  emerges  as  a 
your  ground  hiis  liecn  rouL'hed  up  in  the  fnll  of  the  |  convnrgont  lx>am,  and  so  pa^ises  through  the  throe 
year) :  then,  as  soon  as  you  cnn  with  safety— which  .  oye-lensos  nntil  it  crossed  over  jast  above  top  oyc- 
mnfct  depend  upon  your  situution,  nnd  the  amount  i  lens.— W.  J.  L.vncautek. 

of  Pjiolt^r  from  _frost.=^  yon  cnn  get-plant  your  sets^^^  [.12? U».] -Cementing  O.-O.— Very  many  thanka 

..  ^^^^  ^^^    j,^  ^^  Dennett  for  the.ir 

must  confess  my  heart  sank  within 
,  ^,  ,,         ^.,  ..,,.,  *       mo  on  rending  the  heading  of  the  former,  and  I  was 

gronnd  thorouirk.ly  until  you  get  the  distance  for  i  ,„neh  relieved  to  di-cover  the  "exceeding  badness" 
nnother  row,  wMrh  should  Ikj  from  row  to  row  rpi^twl  to  the  orthographv,  nnd  not;  to  tho  telescope, 
about  lift.  Oin.,  bnt  for  heavy  crop i>i.r^  may  bo  Mft.  the  moro  so.  ns  I  gather  from  the  conclusion  a 
As  Hoon  ti-  they  nrn»»M>ve.grpnnd  earth  them  np.  .  ^puni„o  "  Dollond  "  is  valuable.  I  had  tried  stops  of 
nrd  krep  tho  wends  down.  Abont  two  e«rthiru?«..up  '  „u  npi-rtnres  withont  effnet.  but  I  am  glad  to  say  1 
will  be  pulheirnt.  .!»oose  a  di^  time  for  digging  jj^^^  ^ow  trnced  the  fanlt  to  its  f-oun^o.  Happening 
and  storing,  an  tho  le.ii»t  damp  will  encourage  to  turn  tho  tulw  on  a  smnU  single  ptar  I  noticed  it 
hhirht  ttftrr  they  n:-e  storc.l  Always  set  early  ^„  double,  and  that  the  second  appearance  was 
.Horrs-there  IS  I.  .IS  (Imiup- of  lo«4  by  Hjit'h^^  i  vidently  a  naoction.    This  pnt  n:o  on  tho  right 

rneonimend         Kar  y    Uo^v,      "  Snowllak^V      and    trai-k,  and  bv  adjusting  tho  reguUtintr  screws  I 
JMjignuin  Honum.  *  for  hf-avv  eropi»er8  ;  and     Ash-  "      " 


or  sneit^r  irom  rro.^i.^  yon  can  get— plant  your  sets,  n\  r.S2?lt>,]— Cem< 
by  diptriug  a  trench,  and  ph'eing  the  Hi:t.i  from  lin.  to  I  to  '*  F   It  AS" 
«in  deep,  and  ISin.  apart  if  for  tahlp.  or  2ft   iipiirt ;  replies*  th'onirhT  i 
if  for  h«  nvy  crop  ;  cover  them  hglitly,  nnd  dii:  the  i ,«« <,„  readine  thi 


leaf"  f  ?r  \».tv  e.irlif.'t.- Xit»i;i: 


rmec(*edeil  in  getting  theeyo-arlasaes  andO.-G.  paral- 
lel with  eiK'h  other,  an*!  now  hope  all  will  bo  right. 


[^•JIOII— Anhronu.tic Kyopioco  for Befrnctor.  |  As  rt  ;rard.^  th^»  test  Hu:jtrestid  hy  Mr.  Utjnnftt  T  may 

say  my  Htudies  have  to  bi^  pnrsned under  dilficnlties  ; 
for,  liesides  living  in  a  Fmoky  town,  a  very  small 
htrip  of  t(ky  only  is  available  to  mo ;  but  I  intend  to 
erect  a  small  observatory  in  a  more  commanding 
P0i>i(ion  now  that  I  fiml  the  tclcscoiK)  is  worthy  of 


— The  ordiu.iry  Ifuiryhpi.inn,  whon  rightly  mridi',  is 
achrosiiatin.  buttheu<e  of  an  nehromatle  cyc-lnns  in 
a  Hu-7yb*'Diii.n  Hr-ini>tinien  makes  n  l>ad  lens  work 
fairly.  On  a  rrood  ohji-et-h-ns  T  wonld  not  reeom- 
in»»nil  nn  ae^:ri>inat'(Tyepiecf».  V.iit  wKere  the  ohjt'ct* 

lens  i-*  infurior  Itr.iight  bend  van  ta^'cous  to  u.sosuoh    it. — W.  11.  Daviks. 

annyepiece.— \V.  J.  Lano.\stki:.  |     f^o.^-^X  |— Permanent  M:a5rnet8.— Ont   some  of 

r322fl7.1— Piatoms  — Tf  von  obtain  a  simple  of    tho  best  round  str-.^!  for  making  tools.    It  is  sold  by 

each  of  the  following  -liatoms  you   will  have  a  fair    "ny  «f  the  tool  dealors  in  Icnjrth.H  of  about  13in., 


eoll'-rtion  of  gi")od  populir  diiitom^,  only  T  must 
tf'll  yon  tlirtt  Th-ive  Irft  ont  of  my  li^t  a  numl«er  of 
most  iiijiirnifii''-nt  ohji-nts,  whirli.  hf>wpver,  mav  bo 
mention«'d  bv-and-by  when  yon  have  f  xhan^ited  the 
folloi'.imr  list  :  —  Ar;ichnoidi sens  I'.lir^nliergii,  ditto 


then  cut  the  h-ngths  up  into  three  pieces  of  rqnal 
lonarths.  or  you  ean  cut  tho  two  off,  and  saw  the  other 
length,  then  vou  would  prob.ibly  have  two  4in.  and 
ono  oin.  h-ngth.  Now  heat  the  two  pio»*es  required 
uearlv  to  a  ^liite  heat,  and  well  hammer  thorn  all 


innoniim:*.  P]euro>ii.'irm  anjnlatnni.  ditto  formosura,  ronnd,  ng.iin  h.-at  to  a  little  lower  temperatnre,  and 
Triw^nitiuni  fuvus.  Surir.Ua  gemma.  Amphiploura  cool  in  watnr  a  s  cold  as  you  cm  got  it.  afterwards 
pelhirida,     N.ivie«la     rhonihoid'-s.     rainpUodisrus    heat  them  till  they  have  a  straw  tint.     ^  on  may  now 


cri^tatus.  Co''r*onoma  lancoolahim,  Pinnularia  major. 
— W.  .1.  IiA::i.'ASTLi:. 

r3?'J07 1  -Dintoms.-The  An]acodi'»cns,mentio''ed 
by  Mr.  Mawe  Smitli.  in  l-is  r«»ply  on  j).  2\,  is  now 
called  the  A.  Africatius.  It  w.is  first  con.-iilriv«l  n 
very  beautiful  speeios  of  tho  A.  Kittoni ;  but  difTiir- 
ing  in  certain  narticnlars,  it  recoived  the  h l)ovo  name. 
It  may  l)e  interesting  to  '*  Oiatomist  "  to  know 
somothin?  of  its  habitat.    The  Congo  river  bus  no 


clean  them  with  emery,  or  in  any  other  way  yon 
think  proper,  and  magnotiso  them.  When  dono  the 
•tin.  shouM  pick  an  oiinco  wr-i^rht  up  easily,  and  if 
you  mako  them  Oiu.  long  they  ought  to  pick  up  a 

L'OZ.  Wi'ight.— W.  J.  L.VX«A81KIl. 

[822 '>1.1— Telephone.— 1.  Cut  them  with  a  sharp 
pair  of  sci-^Bor."* ;  the  seissors  iietid  not  bo  too  large, 
bnt  there  an»  two  ways  of  cutting— ono  where  you 
bring  the  prong  down  upon  tho  metal  towards  your 


north  side  tlir-re  are  two  very  large  creeks,  ono  called 
the  Pirate  Oreok,  and  the  out  rr  one  the  Bnnaua  Creek; 
it  is  on  tho  outer  bank  of  the  last-named  creek, 
towards  the  sea,  this  Vautifnl  diatom  is  fonnd, 
oozing  out  of  the  suud  between  high  and  low  water, 
forming  green  pi>ot4  qnite  ornamenting  the  beach 
for  miles.  The  nigh-water  mark  is  fringed  with 
gieonby  them,  and  they  tin?e  the  foam  of  tho  lap 


then  let  the  near  prong  of  scissors  bo  towards  left 
hand,  nnd  ntop  prong  outside  and  away  f rom  rlate. 
I  havo  ont  plates  verv  easily  liko  this,  and  without 
any  bt^nding.  2.  Wind  on  to  bobbin  not  more 
than  \oz.  of  cither  3&  or  M  for  tho  half  mile.  3. 
Koundly,  lOft.  of  32  gives  a  rcslitanco  of  ono  ohm  ; 
thus,  if  yon  used  a  quarter  of  uu  ounce  of  32  wire 
you  would  have  a  resistance  of  rr'.i  ohms.  4.  (o),  Tery 


ping  waters  with  the  same  colour.  Thev  propsgate  '  ^'Ood  sound  proiluced  ;  {b)  a  little  rounder  tone  m 
there  in  countless  millions.  Any  one  who  will  take  '  "»>'  own  experiments,  but  no  loudor  than  rt ;  (c),  not 
the  trouble,  and  endure  tho  heat  of  the  tropical  son.  I  ffood  at  all,  better  to  have  an  insulator  by  far ;  (U), 

y  quantity  of    ^^  'iK^t  boxwood  bobbins.— W.  J.  Lancaster. 

[.^1225.5  J— Magneto-l!leotrio    Machine.— Most 


may,  when  the  tide  is  down,  gather  any 
them.  I  wa.-*he4l  out  a  quantity  of  diatoms  that 
fillpd  a  glHS<*  tumhler  from  a  cigur-boz  full  of  sand 
.scraped  up  by  a  littlo  negro  boy  with  a  small  tin 
.scoop.  When  fresh  fonnd,  tho  appeamnce,  under  a 
iin.  objective,  was  very  interesting.  Tbrongh  tho 
outer  coating  wns  se^n  the  markings  of  the  f  ra^tules, 
and  between  the  frustules  green  granular  fpots, 
somewhat  darker  thnn  thprei>t.  Occasionally  the 
diatom  wonld  pwing  half  round  and  back  again. 
There  was  a  thin  cover  glass  over  them  which  pro- 
bably confined  their  movoments.— iiuLEMBKMBO. 

[32227.]— Field  Glass.— First  un«^crew  the  small 
screw  which  holds  the  pyi»picces  and  bar  in  position, 
then  remove  the  two  tnVs.  and  unscrew  tho  ring 
round  central  tube.  This  will  readily  unscrew  with- 
out any  difTiculty,  then  takeout  the  spiral,  well  clean 
it,  and  repltce  it  so  that  it  will  work  easily,  a  littlo 
grease  Ix'ing  put  on  the  out^tide  cf  spiral  to  make  it 
work  fn'pl}'.  You  will  find  it  work  well  if  you  care- 
fully follow  my  instructions. — W.  J.  Lancaster. 

[.^2230.]  — Bicycle  Bearings.  —  I  mu'>t  differ 
altogf  thfT  with  Mr.  D.  L.  l^-nnoldson 


probably'tho  cause  is  tho  looseness  of  tho  spring, 
which  presses  down  upon  tho  axis  of  bobbin  plate. 
R^'niovetho  screw  which  holds  tho  spring  in  position, 
then  take  spring  off,  and  bend  it  a  little  more,  and 
again  screw  tightly  in  place,  when  you  ought  to 
obtain  a  good  current.  .  See  that  tbo  spring  inside 
box  is  free  from  oil.  and  that  it  presses  up  againei 
the  end  of  axle.— W.  J.  Lancarter. 

[32202.]— Lighting  FarafAn  liamps  by  ^eo- 
tricity.- Vou  cannot  do  this  under  a  considerable 
expense,  and  then  it  would  bo  far  from  satisfactoir. 
Y«ju  would  havo  to  htat  the  wick  sufficiently  with 
I>latinum  wire  to  liberate  a  soflfieient  quantity  of 
vapour  to  be  ignited  on  the  passing  of  a  spark.  The 
outlay  would  bo  enormous,  and  the  success  un- 
reliable ;  sometimes  a  littlo  dranght  would  preTent 
one  of  the  lumps  lighting.— W.  J.  Lanca»teb. 

[.322^5.1- Toleacopo.- Your  telescope  is  one  of 
the  old  forMi  of  reflectors  known  as  a  Gregorian, 
and  vour  dilKculty  in  using  it  seems  to  be  due  to  the 
,     „      t       .  , ,        noldpon  as  to  the  ;  fact'thit  yoii  hnvc  nsed  it  or  endeavoured  to  use  it 

value  of  roller  bearings.  I  have  tned  the  par^.llel,  y^jth  tho  .snn-glass  on.  Notv,  I  think  if  you  will 
as  he  recommends,  the  douMe  cone,  and  the  cycle,  as  follow  mv  -^nggeationa  you  will  be  able  to  use  your 
fitted  in  the  "Special  Challenge,"  and  consider  that  telescoiMj'with  success.  In  the  first  place,  see  that 
tho  latter  improves  the  machine  alwut  20prr  cent.,  ;  the  two  sppcalun.s— the  ono  at  the  bottom  of  tube 
especially  npliill  or  against  a  luad  wind.    The^-  give  ;  ij„,|  th«<  other  near  the  top  (.shield,  aa  you  call  it)— 

are  clein  ;  then  set  to  work  to  obtain  an  image  of 
t-omt<i  distant  gaslight,  carefully  focun  with  tho  nut, 
moving  pinion  in  rackwork  until  the  imago  is  per- 


no  troiihle.  aind  one  drop  of  oil  in  each  is  sufil.-iei.t 
for  a  lf)ng  dii3'*s  journey.  As  to  dunkbiUty,  I  roile 
mv  machine  pretty  hard  last  year  ovr-r  our  routrh 
Northumlterland  roads,  and  the  whr-el  is  as  sbr  .idy 
and  true  as  when  I  i^ot  it.  I  cleuniMl  the  hoariugs 
for  the  first  time  last  week,  and  the  rollers  wero 
p».-rfe''t1y  smooth,  with  a  fine  Mack  poliiih.  I 
certainly  would  not  Ivo  wit'iont  thi;:n 
their  cost  twice  what  it  is.— D.  Cico.-rrf. 


fectly  liefiniMl.  Xow,  if  the  niglit  is  clonr,  turn  it  on 
to  any  o^>j  'ct  in  tho  heavens— take,  for  instance, 
Mizar;  this  is  the  middlo  star  in  the  tail  of  tho 
<ireat  Be;»r.  and  ea.-ilv  found.  When  you  hare 
now,  wero  j  adjusted  the  telescope  a  littlo  you  ought  to  be  able 
easilr  to  find  that  this  .v.tar  is  a  double  one.     If  yon 


[.32240.]- Microscope.— To  Mil.  Lan'CAster.—  |  do  tliis  successfully,  then  work  away  at  some  other 
The  microscope  your  sketch  illustrates  ia  above  70  [  of  tho  well-known  doubles.— W.  J.  Lancar  teb. 
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rssSTS.]— T«lM0opB.— SoaathEnir  wranr.  Will 
ym  aUto  In  uiother  qnfrr  tii«  mukn'a  dusi  of  the 
SJn.,  the  my  it  is  moaoted,  and  the  kind  of  eyepiroi 
ran  DM  P  Do  not  tbrow  amy  the  leni  Dntil  jon 
kBOwthal  it  iiwarth1«u.  Thrre  marbeiometbiiiK 
elte  thao  ohieot-leni  wretwt.  Send  fall  partimlan 
SI  to  cxnutmetion,  and  I  irill  tr;  to  help  jon. — W.  J. 

LlNCABTRR. 

[!l2S77.1-DlKtoiEi.— Mr.  Smith's  Aialom  is  an 
AnlaeodiKna,  aihnnippoie*,  bnt  i>«t.4.i:mi.  The 
tnaA.erux  of  EhmbrTs  (in  "  MikroKPologin  ") 
hu  onlj  been  fonnd  in  the  TlrRinian  drponita. 
Ehienbtrr  Rim.  in  the  •aim  work,  another  6gtm 
of  A.  eniz,  found  in  maoo.  This,  howeTpr,  in  not 
theianieaii  the  drpoeit  fomi.  and  is  prohuhl]!  .4 
fcaM- of  Balfi.  The  Afrfoan  tann  ia  A.  a/neanus 
of  Cottain.  It  ii.  homrer.  onlj  a  rarie^  o(  A. 
Kittoni,  Araott.— P.  Kitton. 

reaSTS.]  —  Jnaoot  Baalei.  —  I  Isto  fonnd  tba 
lollowioBplan  Terr  taooeiifnl  in  trannferrinR'  BCslea  1 
— Takoa  »tn'p  of  oriling  paptr  iin.  in  iridlh,  Hoable 
it  tranireTBelT,  out  off  a  piore  oftha  wine,  nn.l  tilam 
it  on  the  atrip  of  psprr  aloae  ta  <hr>  donbtfl.  pliiM  it 
CnthBcoTerot  a  kook  of  a  pi  cc-  of  pla.lp-ela»B.  nib 
the  paper  with  a  puper-knifaor  (he  thiinib-DBll  upon 
the  paper  carefnllr.  and  reraovs  th'  wins  nith  ths 
tbrorpa  ;  place  on  a  thin  oOTer  in  nieii  a  mannrr  that 

" n  biiecti  it,  mb  the  paprr  with  the  fin«r. 

—  "- ir  don  Bot  elip.    On 


UUn^oaK        .   . _ ,. 

theMpMDoet^f  theaoalMirill  be  found  ad  hri 


tbe  onter  nufaoei  ai 


-- e.  dirt,  Ac.— the  way  to  obtain  them  {■ 

to  hold  the  wins  on  a  pieoe  of  atifl  eardboard,  and 
with  a  abarp  knifa  icrapa  tho  wio^  the  wrenf  way — 
doitverr  sentlr.  to  u  la  korp  tbem  whole:  then. 
I  1 . .  _  .  ^^^^  ^j^^^  ^  nioely  aa 
" —  may  monnt 

.__      ... ..  —  ,...,,... ^nda  balaam 

pTeferable  in  tho  dry  atato.— W.  J.  LiNCAanB. 

raaSSl.]— Mleroiaaplo.-Mitke  aaturated  aotn- 
tiooa,  than  ponr  a  drop  on  to  the  alide  ;  1(t  it  ootct 
the  portion  yon  TM|aire.  and  place  in  a  warm  onp- 
board  and  bAow  to  «rysla11iae  ;  don't  heat  tha  alido 
tM  much,  otberwiae  it  will  be  too  thick  and  will  be 
M  BO  nine  to  yon.  Then  make  a  thin  rinr  of 
otment  and  place  rlaaa  on  and  cement  down,  tahinir 
care  not  to  beat  the  alide  too  mnch.  There  are 
DPndredi  of  anbatance*  yon  on  eaeily  get  from  any 
dMmiat. — W.  J.  IiAircABTSlt. 

pl2SI.  I  —  Hioroaoopf oal  Preparation.  ~~  The 
noosd  ilati  wh  eridently  aoddanlally  placed  an 
Oa  other  by  BonrEogna.  I  bare  had  nnmben  of 
BonrgogDB'a  obincls.  and  bafo  aeen  many  broken 
onea.  bnt  Dsnr  found  saoh  a  caw  aa  yon  apeak  of. 
It  wonid  not  be  of  any  naa  wbaterer  aa  a  0 
thethinn-r  tha  irliM  the  batter  for  optioal 
— 'Y.  J.  LANCABTia. 


P>1IS92.1— Lantom  Mloroaoopo. — BemOT 
gether  tbe  erector,  and  ow  only  tbe  fiepieci 


ia.  tbe „„ 

have  more  li«ht  and  a  batler  definition  ;  bat  if  yon 
wuit  to  make  a  good  niioro»«.po  for  joat  lantern 

EOD  abonld  at  once  diipecae  with  the  eyepieoe.  and 
avo  a  proper  amingement.  Two  l^naea,  either 
ainnle  or  acbromatio.  are  all  yon  reqnire,  tbe  ratiM 
oftheirfoci  being  ae  3  ia  to  1.  andtheir  dittancet 
■part  ha]f  their  anm.  A  diaphragn  niniithii  placed 
in  front  of  the  amallent  lena.  and  within  the  com- 
bined roens.  Thia  abonld  be  ao  amcged  aa  to  oorreet 
•pherioal  aberration,  and  yet  not  to  matfrially 
leaera  the  amnnnt  of  light.  The  lenaea  ahonid  both 
be  plama,  and  abonld  hare  tbe  piano  anifacfioDt- 
ride.  I  will  willinglr  giTayoaatiyniorainfomiatlan 
joa  may  lagnira.— W.  J.  Lanc&btsk. 

(83303.1— BoadlDg  Iiamp,— Tho  b«st  bnm-r  I 
kMw  of  Toanawar  lonr  pnrpoae  is  tho  roond  Silber 
boner.  The  light  obtnincd  with  this  hurocr  ia 
purer,  ateadier.  and,  while  more  brilliiint,  is  yet 
•ofler  than  with  any  oltar  bnrnfr  I  hare  eier  i»ed. 
•ad  their  annber  and  Tariet)-  bsTe  b'on  eodiesa. 
Soob'a  bnmer  can  be  mounted  on  the  lop  of  a 
•hallow  rceerroir,  even  hi  ahatlow  as  one  inch,  and 
it  will  bnrn  well  for  tf-n  or  twr-lve  honis  nithaat 
any  attention.  I  abonld  really  he  rery  plcK>i<?d  to 
And  a  better  bnmer  than  tbo  one  I  baie  mcBlioned. 

— W,  J.  LlBCiBTIB. 


laatTolnma,  hawill  find  that  I  stated  tbat  »».. 
oamagea  were  lo  be  conitmoted  by  the  eonpaoy  on 
tha  American  principle,  with  amall  priyate  compart- 
menta.  Pottr  of  tbe  firat  of  thaae  new  carriagei 
were  flniabod  on  Saturday  laat.  Uarpfa  Stb.  On 
Uondar,  the  Ilth  of  March,  the  "PallmaD.car 
tratna",  eomposrd  entirelrof  AnitrieaD  cara.  which 
have  been  disrontinned  aince  May  tha  Ilth,  J«n, 
Mrain  oommenred  to  mn  bntween  London,  Man- 
ebealer.  and  Lirerpool.  One  PoUman-car  train 
leayra  London  at  B  p.m..  the  rlher  leayea  Livi^pool 
■tlOU.  andHanehrpter  at  ll,!Ga.in.,  forLondoK. 
Thefiratand  third. class  onrs  hare  been  Tery  con- 
■iderahly  improTed,  and  there  is  "  no  eitrm  charge  " 
for  riding  in  them.  I  send  the  followiBBr  cntting 
from  a  local  paper  npon  tbe  snhieH:  of  the  new 
Barriagea:— "New  Carriages  en  the  Midland  Bull. 
way.— On  Moodiy  new  carriagea  were  ns»d  for  the 
finttimeon  tho  Midland  Railwa;.    They  are  eon- 


a  the   Pnllman-car  prindpla,  bnt  are  tbe 

nnd  Railway  Company.    T 

eidnaive  of  baffen,    and 


frty  of  the  Midjnnd  Railway  Company.    They 


1  the  same  ^ay  aa  the  Pallman  palace 

was  rompo'ed  of  foar  ears  belonging  to 
ind.  and  n  ptrtuOT  car  belonEing  to  tbe 
CnrnpiLDT,  The  cara  are  of  lofty  propor- 
I  fitted  on  in  a  moat  bandaoma  and  con- 
lannar.  UiWQ  antering  a  oar  a  smoking 
!eB  the  door,  and  to  tbe  left  a  passan  con- 
i  saloon  for  non-amoken,  wid  fnrther  on 
mber  of  Mmipriyata  eompartmenta,  the 

..  which  are  nmmgcd  after  the  aaonar  of 

ordinnry  firat  and  tbird-elaaa  paiaoDgart.  At  the 
and  of  each  ear  ia  a  compartment  for  paMssgara' 
Inggage.  The  enra  nre  abont  tbe  aama  wcdgfat  aa  the 
Pallman  care.  They  attracted  Eonsidarabla  atten. 
lion,  and  were  well  Ellcd.  No  extra  obarga  is  made 
for  trayelling  by  tbaee  new  carrisgas.  and  there  ia 
irery  indaoeniert  for  iharbeing  largely  patronised. 
Tboy  mn    aniaotbly.  and,  _ like  the  Pnllnian  oara. 


T32.l0i.1— HagnetB.— It  nn  want  abort  magneta, 
hey  mast  be  proportionBUy  wnaller  in  area:  job 
incot  obtain  the  uimB  amount  of  magnatiam  in  the 
ame  rolame  if  of  a  anbieal  or  oblong  form  as  yon 
an  in  Mnie  Tolame  ermnged  in  length.  Abont  the 
i-at  proportinna  I  beve  fonnd  for  bar  magneta  ia 
?ntrth  =  10.  diametiT  1.  If  yon  work  to  tbis  aeale 
on  will  set  abont  the  beat  poaaibla  leanlts.— W.  J. 


for  Bednotag  Drav- 

iDgH— 1  Bnonia  iigiiiK  lbs  belt  inatmment  for  yonr 
pnrpnae  woiild  hn  >l  p-ntagrapb.  I  am  atraid  yon 
would  tind  it  a  dilHi^nlt  iostniment  lo  make  ;  bnt  if 
jon  like  to  try.  I  will  gi'e  you  tha  information  bow 
to  makfl  it.-W.  J.  LANOASriK. 

[n2^U.]~BicbrDxnBte  Battorr.-Tas.  tba  eola- 
tion i^oifl  nnste,  If  ;on  remoya  tha  sine  then  tbe 
iiolntion  will  not  Lnrt.  Tbe  two  c«lls  wonid  ring 
tbe  Iwll  far  nboat  half  an  boor,  and  then  wonid  be 
Bied  up.  They  are  iiry  good  eella  for  short  eetion, 
hut  are  entirely  need  np  in  BU  honr. —  W.  J. 
Lancabtkk. 

ra2321.]-8teenKth  of  Boiler  Plato.-I  am 
obliged  to  "  Prscticsl  Boilermaker"  for  notidnit 
my  query,  and  will  try  to  bo  more  eipliat.  1  wiab 
to  conetraot  an  upright  tabular  boiler  of  copper, 


farther  axplanatioui.  Tddt  oorraapondant  aaka  Ear 
an  opinion  on  bis  Fig.  S  aa  ao  JmpreTement.  In  nr 
opinion  it  fa  impiBotioable.  Kionld  a  lulway  smiA 
persist  in  trying  bis  improTement,  I  wonld  tay  tiy 
with  a  boat  horw  and  not  a  tip  hone.— J.  Hooa- 

[33330.— Aneroid.— The  caotral  ipindla  worka  ta* 
tightly.  Toaahonldgiyoit  to  a  watohmakw  or  •• 
opiioian  to  clean.- W.  J.  LaxoaanB. 

[3t33t-1— ArtiflMT  for  thaNaTT.-'neraiiw 
chance  wbateTBT  of  promotion  to  an  eogiaear'a  bath. 
It  ia  not  ncoeaaary  to  haya  worked  ina  marina akop. 
They  will  take  yen  from  a  looomatiyo  abop  if  foa 
bayo  eerrad  a  legal  apprentioeBhip,  and  can  pndne» 
a  sharaetar  aa  to  aUli^.  For  farther  partunlant 
wonld  recommend_yon  to  apply  to  SuparintendaBl, 
Steam  BaaerreOfEse,  Cbatbam.— B.  D. 

[333ta.l— Klsotrlo  Bella.- 1  send  an  illaatration 
showing  ''  X.  X."  how  bo  can  connect  bia  bella  aa^ 
telephone*  by  one  wire.  He  moat  naa  a  rel^,  u 
shown.  The  awitch  has  3  koobe- NoL  1.  9,  and  3. 
The  handlaa  of  both  awilohea  moat  ba  tnraed  on  Ne. 
I  whan  not  in  nae,  waiting  calls,  both  on  No.  1  for 
telephonio  mcBBBgea,  and  aitber  on  No.  3  for  ringiac 


the  hoiler  to  be  a 


•)  Wtj-A   bv  I 
indred  oil.  ha> 

[ibPB-thst  IB. 


—  tubes  as  can  be  got  i .. 

I.  or  lOin.  in  diameter,  and  Hie 
iBiveofdome.  I  want  to  work  i 
r  pqudre  inoh.with  a  cylinder  UId 
ike,  nnd  it  sbonld  ba  cspnble  0 
reTolutiont  per  minute,  doing  : 
' The  boiler  wil 


buminc  potrolpi...  _.    

:ick  nnder  each  itnTihle  row  of 
11  of  tubes  will  form  a  eeparate 
met  pnimney  foreaoh  wick,  Tbe  wicki  will 
e  whole  leneth  of  each  pair  of  tabea  under 
icy  miiv  hnppen  to  be,  so  that  practically 
..  ._  ill  be  flFinie  psning  np  every  tube.  The 
object  in  view  ie  to  Het  a  powerful  boiler  in  a  small 
-  and  aa  light  as  poisible ;  and  if  tbe  feed-water 
itert  nearly  to  boiling  before  paaaing  into  it,  I 
1^0  not  seethe  nec^^elty  of  baring  at  one  time  a  large 


a  good  idea  of  tbe  siae  of  tbe  field  .  ..  . 
meaauring,  and  keep  both  ayes  open,  ao  tbat  yon  can 
are  tbe  dine  of  light  and  stage  at  aama  instant,  than 
take  a  foot  rate  and  lay  it  upon  atage,  juat  abore 
aperture  in  stage.  'Sow  look  throngh  miorosoope 
with  riithb  ejc,  and  look  at  the  mie  with  left  eye, 
then  bring  the  end  of  role  to  one  aide  of  tha  fidd. 
and  menanro  dimnoter ;  this  will  giye  jon  siio  of 
field.  To  get  the  ningnifylnB  power  yoa  will  require 
a  micrometer  for  sUge.  Yon  will  then,  knowing 
apcwrent  sise  of  field,  and  nnmber  of  thoaaandths  01 
an  inch  yon  can  see,  beable  todetermiae  tbe  power 
o(  oiicroEcone  in  diametera. — W.  J.  LiucABTBa. 

[323281— Telephone.—l.  No,  the  tighter  the 
better  when  once  adinsted.  3.  Fatal  to  sucoeaa. 
Tbe  magnet  muft  hold  an  ounce  weight  to  iosure 
most  perfect  anocesa.  3.  Probably  by  again  bardeo- 
iug  them  and  n^magnetiaing.  i.  WbicheTer  way 
yon  please.  The  screws  ahoold  not  go  throogb  the 
pUtc,   but  round  tbe  oataide  of  it.— W.  J.  Lan. 


bell  to  call  attention  at  the  other  end.    I  abonld 
inaoine  it  wonld  be  better  to   alter  yonr  bell  to 
liuine  stroke  (the  connections  make  tbe  diftarBBod, 
uud  tbe  relay  will  make  it  eontinaona.     I   ihonla 
make  tbe  relny  of  small  siie,  and  t«  fit  in  at  tho  back 
of  the  awitch.    If  you  ahould  not  nnderatand  lb*      ' 
reUy.  itg  action  is  thus: — When  handle  ia  tnned 
on  No.  3  right-hand  awitoh  a  currant  of  «leotriai^      ' 
Is  mot  through  wire  to  the  other  and,  throngh  No.  I     ' 
knob  to  (-kctro-magnot  is  rolay,  which  draws  down     ' 
tbe  Fprine  until  it  touchea  the  other  wire,  wkltA 
■wads  a  cnrrsnt  Ibronah  the  battery,  and  atrikea  tba 
beli,     I  tnut  the  other  oonneotiona  will  explaia 
themaelyes.- C.  O.  G.  ^ 

gSStS.l— Qialn  of  Tlolln 'Wood.- 1  am  mMh 
ged  to  the  gentlemen  who  haya  anawerad  m* 
question:  "Whyibould  the  grain  of  the  hard  hack 
be  placad  at  right  angles  to  tha  grain  of  the  aoft 
belly  f"  They  aay  it  ia  ncTOr  done,  but  tbat  if  a* 
raason  why  it  thonld  not.  Hay  I  yentnre  to  Bik 
tbom  the  reaton  why  the  grain  [s  plaoad  paralld  In  ] 
back  and  belly,  and  wbat  objection  tfaers  is  to  Mi 
apposite  prooeeding  P  I  need  not  aay  that  I  am  la 
esmast,  and  wlah  for  more  inFormation  on  what  I 
consider  an  important  point-— Fiddlib. 

[333iS.]— Oraln  of  VloUn  Wood.— Deaidta  U* 
STident  eiparienoe  of  wooda  "  Boah  Faker  '*  baa,  f 
Chink,  fallen  into  error  in  mppodng  tbat  the  Agm* 
of  certain  hard  wooda,  laohDicadly  oallad  tbe 
"flower,"  is  only  oa  one  aide  of  thetne,and  tbala 
tree  grows  more  on  the  aide  ezpoaed  to  the  ena,  1. 
The  "  flower  "  appeara  only  on  hoarda  tbat  aia  oat 
neetionally,  or, ai  itia  termed,  "on  thoqnartar," 
thoae  cat  from  the  ontrido  wonld  abow  dart  tpatta, 
called  the  bead,  and  wonld  be  raiy  liable  to  anUt  or 
i^rack,  I3ak  sUrea  are  a  familiar  azam^  ol  weed 
mt  or  rent  with  tha  fiowiarT  aid*  ont,  and  theae  tt  la 
ilmcst  impoaaibia  to  aplit ;  and  it  any  one  takettiN 
trouble  to  examine  the  endway  grun  of  andi  boardi 
tbe  reason  will  be  apparent.  I.  Oontrarjr  to  wfaal 
might  be  eipeoted  the  yery  tandeney  of  aR 
Tegatalion  to  tumtowarda  tba  light  will  beeaon,  0* 
looking  into,  lo  beowiogtoaqnieker  growth  on  tba 
Jark  aide,  though  it  ia  probable  tba  inn  eMttB  an 
atlractiya  luflnenea  aa  well.  Bnt^  I  think,  tha  m 
of  bent  treea  will  be  fonnd  mom  in  tbe  preralw 
certain  winda  than  in  light  and  ahade  In  tbe  M 
«tanyt»te  thor  hare  -  ■--  =  ---  ■  ■ 
these 
winda 

(32318.j-Telephone.— I  noticed  tbe  paodiar 
effect,  due  to  the  intent  listening,  at  onca,  aad 
found  that  hy  utiag  tha  instnmant  tor  any  ga»- 
aiderable  period  of  time  it  gaye  riao  to  hnrnminTr 
and,  Cually,  headache.  This,  I  think,  ia  da*,  aal  to 
inT  ai-tinn  an  the  teOHr  tympani  Or  OB  tha  mem- 

-W.  J.  Lu? 


aoientifio  principle.  A  a.  Fig.  1,  a  WTOaglit-iiaDbaT,  I 
and  e,  Figa.  1  and  2,  a  eopportof  B  B,  wood  bat,  wludb, 
1  think,  a  railway  sulih  will  nndentazki  witbont 
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MrtaiiiKi  to  results.  Doea  b«  not  kaow  that 
ritiih  workman  is  the  most  eonwrrdtite  indi- 

in  the  wbol*  limedom.  and  tbat  be  in  di^tec- 

to  itick  to  hie  own  trade  tbontib  he  etarro  oq 
I  icRvrJ  all  iDQOTBtionB  st  "  dKngeroaa,"  knd 
DC  hU  ritrbte  aa  a  citiiSN  ?  It  bas  always  been 
d,  probftblr.  atwnvs  will,  as  long  a>  bainan 
I  Uata.  Look  at  the  introdnctioD  of  steam  for 
itire  pnrpeMB.  All  the  coacfa  proprietors  then 
M  with  one  acrord  that  thoT  wonld  ba  minM! 

kes  oC  their  paexeDncrs ;  bol,  in  spite  of  thi^ir 
or,  tt«am  made  its  way,  and  who  nil!  pretend 

that  ire  are  miraeoff  now  than  before  its  uie  ■■ 
naafnl  ooTelty  has  its  decriBrs,  aud  iinco- 
f  must  expect  its  need  of  abase.  LitbocFTapberA 
to  think  that,  beeaose  the  work  would  Iv  dona 
<Ai  cheaper,  thev  would  lose  a  correspondinif 
a  of  their  profit,   neTer  eaioulatinir  in  their 


ua  in  raoh  larito  town,  to  thoroughly  push  tbp 
,  ahowins  satnplraof  resolta,  anil  quoting  lower 
than  tiie  ordioar^  lithottraphprs.  The  publio 
wrtajnly  epprcciate  this,  and  if  the  partners 
iflScient  capital  and  pfraeTeraOM  to  carry  oh 
ade  in  spite  of  opposition,  it  would  be  aare  to 
ayiniT  cooMra  in  tbB  end.  With  reference  lo 
raclicat  part  ol  the  qaery  I  will  eItd  what 
!  anri  narticnlor^  I  can.  bnt  it  is  very  difficult 
rongblT  doflCribe  a  proress  like  thia.  where  the 
I  depend  so  mncb  on  the  manipulation  and  skill 
operator.  The  workman  ii  accnstonied  to  go 
by  ml«  of  thumb  than  by  seientiSo  oceuracy, 
,  bj  lonor  practical  experience,  is  enabled  to 
of  the  effe':t  to  a  nieetf,  by  signs  that  woold 


irely  □ninteUig'ihli 

'  the  tyro  does  sot  succeed  in  his  first  attempt 
tie  IB  pretty  nearly  certain  not  to— he  must  not 
aU  blame  on  the  proceaa,  but  pot  it  down  to 
n  want  of  experience  ;  bnt,  I  think,  that,  with 
latrar^tion  giTpu  here,  and  contipned  prac- 
bfl  amateur  will  be  ablo  to  torn  out  Tory  fair 
of  ■  medium  deirree  of  finenees.   The  line  piste 

OT  spirit  lam^  :  when  cooled  finely  powdered 
a  dolled  oyer  it  out  of  a  linen  has  :  this  is 
m1  orer  tbo  plate  by  means  ot  a  round  camel- 
>nisb,  an  eyen  circular  rootion  beinfr  main- 
.   ,Wben  sDfficient  resin  baa  adhered  to  the 

ith  the  fatty  design  ;  the  plate  is  then  cooTai) 
1  water,  and  allowed  to  remain  a  few  minutes 
■  per  cent  solution  of  eomrnercial  aitrin  acid. 
s  atpih  of  about  '00.^  of  an  iuch  is  ohtaioed. 
lepth  has  to  be  delermined  bj  frequent  experi- 
aa  it  is  yery  important  it  should  not  be 
led.    The  plate  is  now  bitten  to  snob  a  triiial 

aable  extent,  aud  it  may  be  mentioned  that 
ret  etthinft  is  the  key-stone  to  thereat.  If  it 
I  wrong  '■  jou  cannot  doctor  np  yoor  plale, 
roo  may  save  further  trouble  by  beBinniuir 
.  When  dry,  it  is  aBoindusted  with  resin,  and 
(d,  the  fringe  of  resin  thus  adherioB-  to  the 
rftbe  linea,  seryinn  to  protect  the  etched  part 
iny  further  action  of  tha  acid;  the  plate  is  then 
I  orer  lightly  with  strona:  sum  mociiaee.  which 
■ediately  washed  oft,  A  roller  charged  with 
niphic  ioic  (No.  2,  mixed  with  middle  Tamiab,  is 
at)  ia  then  paased  oyer  it.  backwards  flad  for- 
.  serenil  times,  so  that  more  ink  may  adhere  to 
aei.  Cosrser  resin  is  now  sifted  on,  and  it  is 
I  mom  stroBgly-  This  causes  the  ink  to  melt, 
iTf>r  th"  r'Sin  fringe,  and  thus  form  a  secore 
roof  yBmieb-ToacarefulobBeryertheUneB  will 
r  thicker  aflereyery  heating-  The  strength  of 
■d  is  now  increased  to  5  per  cent.,  and  tbe  plat 

i_  b'ated-  cooled,  gummed,  inked,  resincd  ani 
I  just  na  before,  each  time  tbo  proccesei  being 
1  fuKber  than  tbe  last.  Ordinary  plates-such 
illastrationa  to  tbe  Fuaro— hava  to  ba  bittei 
ibcmt  8  to  12  times,  while  yery  Gne  ones,  end 
nafera  from  steel  engrayinin,  have  often  to  b 
aa  many  as  SO  timas—of  course  proportionately 
r  each  time.  TbeM  initructions,  as  I  have  said 
,  will  enable  an^  OBO  of  ordinary  manipniatii 
'    to  engrave  line  plates  tery  fairly,   but 

I  to  finish  o3  tbe  fine  tint  and  crayon  drawingi 
antifolly  and  delicately  u  they  are  done  hi 
.,  Alex.  Zimmerman,  and  other  cleTcr  Frencf 
.rers.  Years  of  practice  are  wanted,  and  each 
idnal  has  his  own  particular  pet  mode  of 
faicb  aaits  bim  beet,  and  which  be  coasii 
ioTtnal!  others,  aod  jealooily  retains  aa  a  trado 

i. — EbnistA.  Nuth. 

151.] —  Dark  Tent.  — Aa  the  pbolegrapbic 
a  is  rapidly  approaching  I  gire  a  detailed 
or  to  this  qnaatioo,  in  hopes  of  Besisting  any  of 
B  "  who  aro  destrona  of  practising  wet-plats 
•firaphy  for  landecappa  this  next  seaJion.  I  made 
toot  from  instrnctioDS  given  in  Cassell'a 
i:Kab>r."bnl  modified  it  to  suit  my  own  circum- 
•■.  Before  deacrihiog  ite  conitmction  I  may 
bat  it  aoawered  its  pnrpoM  admirably  in  erery 
ct  i  knl  atiU,  wet-plate  outdoor  work  is,  geno- 
■peakiDD.  a  most  laborious  amasement.  and 
asnlt*  I  Bsye  obtained  with  dry  platea  are  so 
taetarj  and  trustworthy  that  altboDgh  I  still 
Ma  uj  eppantDB  for  wsl  platea  ready  for  work 


First  conatmct  a  shallow  box.  A,  24in.  long,  ISia. 

'ide  outside,  and  2in.  deep  inside,  tbe  bottom  hein; 

in.  Aoi  tbe  aidea  lin.  thick.  Next  oonstract  the  lid.  B, 

'hicb  ia  a  board  jin.  thick  at  top,  with  the  ledge,  lin. 

hick  and  liu-  deep,  cail-id  on  to  it^t  a  dietance  ot 
ijia.  from  tbe  edge,  ao  that  the  lid,B.Sta  cloaedown 
apoD  A  when  the  tent  ia  cloaed.    I  may  here  say  that 


tha  wood  Died' mnet  be  pine,  c 
wood,  foe  the  lake  of  portab 
giie  the  ahore  dimenaione  us 


BCaaoned  I  am  oonrinceii  that  eyen  then  the  strength 
of  itwonldbeaaitesafficienttoaland  all  the  rough 
oaage  it  would  get,  which,  would  doabtlesa  be  no 


'ery  small  amount,  judging  by  my  own  experience, 
riatfiog  got  the  bottom  and  top  of  tbe  tout  made, 
be  next  atep  is  to  form  tbo  body  of  the  tent.  Thia 
8  dona  by  tacking  twilled  calico,  ore  edge  roaad 
.he  inside  edge  of  A.  and  the  other  edge  round 
.be  outer  edge  otB.  The  width  of  the  ealicoshould 
not  be  less  than  SOin..  as  if  leas  the  tent  will  not  be 
Igh  enough.  There  must  he  tbrM  folds  of  calico, 
>e two  outer  ones  black  and  the  ianerono  yellow- 
.  window  must  then  be  made  by  cutting  a  piece 
iia.  by  lOiu.  in  the  back  of  the  tent,  throuRb  both 
folr!s  of  black,  into  which  opening  two  folds  of 
yellow  calico  mnet  be  stitched,  making,  with  the 
iiuiog,  three  folds  in  all,  which  will  be  found  ontta 
lufficient  to  protect  the  operator  from  fog,  and  yat 
jupplj  plenty  of  light  to  work  by.  The  door  ot  the 
tent,  21iti.  high  and  14in.  wide,  is  then  oat  in  the 
front,  aud  the  lent  will  then  present  tbe  appearanoa 
shown  at  Pig.  2,  with  the  exception  of  the  stand, 
which  will  be  aabsequently  described,  and  fonr 
(traps  tacked  at  luck  and  front  to  fasten  the  tent 
whan  closed,  C  C  C  C.  Eight  boles  are  bored 
through  the  front  edge  and  comers  of  B.  throngb 
which  the  tapes  which  hold  the  curtain  in  front  of 

the  body  of  the  tent- two  folds  of  blsck  and  one  fold 
yellow  calico.  It  must  bo  6ft.  ein.  long,  so  as  to 
hang  30in-  below  tbe  bottom  ot  the  tent,  and  Eiio. 
wide.  Tbe  top  must  bo  gathered  until  It  is  only 
SOin.  wide,  and  tapes  stitched  so  ss  to  come  opposite 
the  holes  1  to  S.  shown  at  B.  The  yellow  lining  ot 
the  curtain  need  not  come  within  30in,  of  the 
bottom.    Three  tapes  must  bo  aewu  on  each  side  o( 

tent.     Fonr  pegs  and  strings  will  be  required  to 

{roTButthe  tonl  being  oyerturoedby  a  gust  of  wind, 
ig.  3  shows  the  tent  when  pegged  down  and  ready 
for  work,  from  which  the  position  of  tapes,  Ac-,  may 
be  nnderslood.  It  ia  not  drawn  to  scale.  Tho  tent 
is  expanded  by  inserting  two  lin.  rods  ot  dry  pina, 
which  must  be  long  enough  to  keep  tho  body  tight!; 
stretched,  R  B.  Pig.  S.    The  bottom  aud  top  of  the 

broad  strap  fa-teoed  at  the  back  of  tent.     If  ia 

dotted  line),  and  the  tent  itself  is  finished.  The 
operator  woold.  howeyer.  feel  hardly  a?  comfortable 
as  might  be  desired  when  manipntatinir  a  "whola 
plale,"  with  bis  tent  precariously  p 
wall  or  other  temporary  supp— ' 


. .       -  'S"tb* 

.  .      the  floor.and  kneeling 

before  it  be  any  more  condniziye  to  that  case  which 
is  Dooessary  for  the  operator  to  feel  to  perform  good 
work-  A  stand  ia  therefore  a  necessity.  Mine  is 
constmoted  as  follows  :— A  triangle  is  made  of  Jin. 
sheet  brass,  jio.  wide  (see  Pigs.  4  and  S),  ot  the 
following  dimensions  .-Length  of  sides.  8iu. ;  length 
of  projections  for  holding  legs.  lin. :  width  of  pi-o- 
iections,  lio.  The  legs  are  remo'able.  being 
fastened  in  by  the  bolls  and  wioged  screws  (Pig-  5). 
The  lege  are  made  Of  Fine,  SHin.  long,  jin.  square  at 
the  top,  and  taper  to  tin.  ronnd  at  bottom.  They 
are  fermled  and  steel-tipped  at  bottom,  and  baia 
braaa  plates  on  each  aide  at  top  to  prevent  splitting. 
This  tripod  ia  fiied  by  means  of  three  brasa  clipa  to 
the  bottom  of  the  tent.  Two  of  tbo  clipa  are  of  Ih* 
shape  abown  at  Fig.  S,  being  made  by  beading  two 
strips  of  brass  and  drilling  the  holea  for  tbe  ecrews. 
The  other  is  shown  at  Fig.  7.  These  three  olips 
being  screwed  on  to  the  bottom  of  the  tent,  as 
shown  in  Fig.  B,  tho  tripod  may  be  filed  in  a  few 
seconds  by  laying  it  upon  the  tent  bottom  in  the 
position  there  shown  by  the  dotted  line,  and  then 
sliding  it  back  until  tho  loop  on  Fig.  7  projeota 
■  throaeh  the  slot  on  tho  front  of  the  triangle,  shown 
at  S,  Fig.  4,  The  strip  of  braaa  which  is  fastened 
by  the  short  chain  ia  then  slipped  into  the  loop,  aud 
the  tripod  is  securely  locked  to  the  tent.  The  whole 
operation  may  be  done  ia  three  aeoonda.  When 
moving  from  the  scene  of  one  operation  to  that  of 
another  I  carry  the  tripod  separated  from  the 
lent  [the  top  of  the  tent  being  next  to  tbe  Iw&rsr'a 
legs,  to  preyont  the  troosers  being  toco  by  tbe  t 
'■     '  nlloml.  hot  when  traTBlling  by  roi 

i:   the 


triangle  to  tbe  teat,  which  protects  the  clips  from 
injury.  The  cnrtain  need  not  be  remoyed  unless  the 
tent  is  reqiirfd  to  abut  up  quite  close,  A  tin  tray 
lOin.  aqouro  and  lin,  deep  is_alBO  reqoiredto  catch 
tho  developer.  *o-    Walei 


■  I  dispense  with,  and  I 
LC  else  to  do  likewise,  U 

beobtsinedatamoaienfs 
ary  is  to  flood  the  plate, 
mixture  of  golden  ayrup 
ind  water,  ennal  parts,  to  which  anongh 
la*  been  added  to  cause  it  to  mix  freely  wkb 
the  dereloper  already  on  the  plate.  Drain  the  plate 
a  little  flood  a  second  time,  drain  again,  aud  then 
place  in  tho  [ilate  box  When  arrived  at  home  the 
plates  mnitt  be  wished  till  all  traces  oF  the  eymp  are 
removed— they  may  he  then  fixed  and  intensified  as 
usual.  If  it  is  fouod  thit  the  plates  mnst  be  left 
tiQ  tbe  following  day  before  fixing,  they  must  be 
thoroughly  washed  to  remore  all  trsoes  of  the  syrup, 
and  thou  refinoded,  or  the  developer  left  in  the  film 
will  cause  it  to  become  aolnbla  in  the  cyanide.  I'ha 
plates  will  atand  exposure  to  strong  Buushine  for 
several  seconds  without  injury  if  tho  syrup  has  bean 
usi'd  as  dirrotcd.  In  flooding  the  plate  tbe  first  time 
care  must  be  taken  to  carry  the  wave  over  the  plats 
without  any  pause,  as  in  developing,  oi  the  negative 
will  be  stained.  In  aonclasiaD  let  me  recommend 
Uis  DM  of  albumen  a>  a  aabatratom,  u  tbs  "  grip  " 


photogriphio  pnrpo 
notice.    AU  that  is 


rlVr'.r??*    M~' ? 
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■tiBitcr  A  li>«T  ornn  i«  nni*;;;  •,!*  »,'  J[  II  •  , 
HtrttfvriiD-A'^r..  I^->".  Cut-s,  4>-.tftii ia«^- 
I.7M.  7i>*n  M*'l.  U\r^-.!ir'r.%n.  Or-Ar  O^'.t?*. 
>*r>Kt  ■'.'hap*:  l.i'iT'V.:  .M-i>>H«il»i:ii  LBiT-rr-rT. 
K4inlMnr>>  '(•7»r.»V.T'"»*a'»n  twr.**r4  M  sv 
0»wjr«'<  Oi«?*l,  V,'■ll^■«r  *B>I  ]t4rb>^Mr'.\t'r^rm'. 
(mW*  li«n  IwHi  v.om  or  ;«•<  ^aUf^vl.  ttklE? 
unj  llrtir  <r'.i-«^f;  t','r<  h  *»  hi  'j'wa   ir. 

r«a  M  Mm  at  liv  iikri*'.  •ncr>4.  Hin>k>T.  kn4  nl. 
KtM^jiB,  Wh'bror.lt.  I  'ill  B4*  vritt  iriti  icWe'. 
1«  aiipkraff*  anr  Mrtj-'l-.r  'viiMtr  cr  Vi:!>!*r>,  I 
WM  viKHf  4t>rriUrr  UitBrallr  t'.«  rk>n«l*r  of 
toM  tol^ronnd  in  did  ov-n-.aHof  wLieb  wtfcwr 
nvA  ifoiHvrfql  tk;i:P>  •■.'1  il  "H.  C."  will  iMk  M 
mrl^ttorayaiR  >.*  Kill  f.i^  tfckt  l»h  tbiM  W£» 
*»h  t>>  b<Wk  cwH  '.M  otvac  «Ttir«ta  hxir  OMh^ 
ttn  ir»W  Snnt ;  It  •••  nr  LfMHirr  Vi  i}!!!)!*  Me«r>. 
I  4o  n«tiriiQmtr>A*r.Rr  nak'r*  R.PCtMn  •).  •in>w  I 
•mnai'l'-r  Mr.  H.  V.'iUi'  t^,-  l*-t  f-r«^:-»;  tnli'j'.-  in 
toN  okgntn'.  Th*  wwk  hj  Mr.  l/w:>  i4  lArtl'^iisr'r 
VVA,  t»t  I  nm*r  ti*nnl  tnn>  t-.*t  I  ili<ilic-!  >4  nst'i. 
VmniW-  in«icM  feilnimUr  ibitri,;K*i.T<  ;b  jMBli.t 
wvriimtt*,'if  Ui4  t«c>.  liM.  4!  i.-iuv  ef  L.>  «^p>. 
Int  Uw  full  «mti  will  orii'jr  rJr***  th<r  fi^a^b 
M«i|i1->:  ttipy  BBi  U.I  tr*"-  fnr  >im,ti'.-.n)  m-. 
'*  S.  C"  wwul'l  lilwi  fttr-r  ai.f'oriii^i  in  r^w^Kn  tt 
thn  i(«K]it7  ■r.'i  miir^.t  of  malU.  f»  I  d>i>i  not 
■tmtini)  Mat  )i>T>,  alttiwrh  I  r^vU  Damt  t-TH-  or 
foar  Snnt  who  v  -•  »i',h  (ii>t->).  I  m\y  oiMrtfiin  hin* 
l)iKttl)ftt«n">f  •>.<- <.r»',nt  l.v  ih"  j-reiwii*  IliJi-nniKit 
)t  n»np»nrl  f '.TfiqrkliJy  with  tl:>Mf:  Iw  «I4  Mr.  tt'. 
llill,-H.'i«VI/.F-. 

':;^r;  .—riei-'iSn*  nronxn,  *?.— A  v-ry  wo-i 
i-ft*i>"f*r'-lf*ii!!:r '-?'■■'■'. '■'*"ii  fcru",  #■!.,  o.r.'lari' 
I  hfcT«  ii'«!il  a!'.;!  "rit  niiiwn  ih  RliMT-ir:?  rs^- 
Ii«l4*n,  tniiy'.>,  &"  .  M  a*  frdlqw :— Titk*  Im, 
oxalic  affid,  fiut.  iVtrn^tvi*.  I'lt.  tr-m  anKir  id 
■i4w4*r,  lax  tmrtni!.  a.-.'I  a  -u.T  i'-ut  ']q^D*it7  nf 
wafer  t4  Riakb  a  ii-iil".  A;.^!t  n  kmall  Mrlnn  t» 
WiBBM.aMlKi..  ■■.*:'.'.  »  l!>=i.':!brai-:>~.orMft 

(»B7T.<-Arttll':l*l  Troni.-lf    fur  a  nt**  4ft. 

><iauv«*tal>!'»-k'>r  w<>vlab'>iitl:{in.  .<  tin.  r  itia., 
iMn  30  W»  tlirwuli  t>">v.tr».  tiiroae'il^nf  thMw 
holM  pBab  piHv-  of  n-lntha  of  an  in-'L  ronnd  if«a 
«ft.  l»n,  cka-^i  tlK-m  on  t^.i-  .iLii  r  >■:•]*.  Iw^t  llmni 
•ItOMlfaor  alAui  aii*-half  or  (iiw-lLirl  cf  thE  Iriiith, 
li«B4  MM  |i)«w  1«  l);i  rixkl  owl  aauthir  to  tlw  Wt. 
tiriat  Dm  »)x  piM»  a  In  ibHi^,  Im-ii.1  an  l,>.f*ra.a>.<l 
MO*.  TbiM  will  form  l)i<i  lA'ly  of  tLit  trw.  Vaa 
wUl  BOW  rr^uim  alnut  npouul*  *H>)it  of  win,  lin. 
Msm,  art  IB  pJKH  Vft.  or  Hft.  kiiK,  twi^t  it  iBnnH 
MM  tcwa,  ami  bn^rf  it  in  anr  nhaiiii  fan  lifc-.  To  form 
Um  btaanlMa,  bisd  altosathv  lu  a  t>-w  vUkd*  with 
eopMr  wirr.  If  run  am  a  poor  mui  hiark  iron  wir* 
irill  do.  To  form  Hi-!  trunk  n--!  MnnlJ  pifma  irf , 
Tintinnwk.  lii  t»  tfan  In-fi  with  (^4p|wr  lnai<-.  nut  th* 
pianM  tha  nils  jou  n'i|iiin>,  thn  Kitinlli^  thn  piimt 
tha  hottin-  thn  tm  will  look.  To  farm  thn  root*  n*a 
w  of  BOrk,  an-l  nail  thi  m  to  tba  trm  ImtH, 
'     '    'u  thn  inintn,  eov.^r  all  th>- 

round  vary  tlHfat,  iio  all  nmln  wItL  FOtton.'liiht  a 
pimaofpapM,  aod  bam  all  thnrniflH  enH'' oCnivn 
all  a  Kood  thick  mat  of  vlui  i-impt  tfaa  oork  ;  wtun 
dry  KITH  anotber  eoitt  of  glvr,  roTur  it  with  trca 
BOM  iwt  fitir.  or  noloar  a*  van  lik*.  Rira  the  Mrk  a 
raatofTer/tliinKlna,  miiI  ilimton  rlry  mloiir.  ilou't 
paint  it.  To  Uiak*  an  oil' Look i> iff  trunk  to  the 
MIDB  kind  of  Irrit,  oDl;  without  tin  cork,  hand  a 
piMoot*(ilr  mrd  roonri  thrr  ti 


i^,ni.—J.  hi^,^^,  Btlfus. 

",i".:."— Tort«i   Ris«a.— t  ';»T»  nW  a  : 
w-yj-;  10X.  ;ia,  '^un.  '.:i'..  im^.  an.-]  Us  -irr 

ii-  f-riv^tot  Iwpk.  wile  Mtip  of  ia'Hai-i'-Vr 
w,-.' ■;r«i:»«iti»fc»  on  it  to  Jrinr -*-.ii.« 'a- 
:'.•■' --i.  ZtwjLpropd^iB.orSa.aaokcr.-^ii' 


A=!  £=>].  A<  IM  IrcTt^  of  indiB;  ii 


w(ii-,;e;Tr:=e<to=».  Th*a  aHnmins  load  <•  1 ; 
:  -  . ;  =  K  toi»,  r-  II  =  »)  toni ;  or  1  bainjr  ■ 
■;-  ■  S* -  K-'.  T^*»  S5-*.  -  fl  -  17,-r  toBi.  Am. 
-E-7TTTia2x».  Mar  B.-»d.'ord. 

Jbnkvjw. — I  haTO    n^ 
.  .r   BKal    vonu    nora  tbaa 

,    »CT  cticr  ki=.i  :!  food.    T»r  prefer  tkaBi"aliTa 
i=i   :3iaiati)teiiET."-F.F.  C. 

'32401.'— Elactneal.— I.  Th.  1.  Tinfiul  matt 
be  IMI  tj^  i*Mr :  (ar'i  alienate  aheet  joiwd  to 
ose  win.  tie  othen  tlir  fame  to  aaatker  wira,  OM 

[   win  itlderan  toot-  rid*  of  huafc.  the oUmt aoldwtd 
la  t'ae  o^ixr  uie  of  break.     3.  Mar  ha  eepaiala.  kal 
fecirallr  pUeed  ia  bate  of  maehine.    4.  B*wi 
joor  wiK  o: 'BOne  (BBt  Ikr  of  iioa.  ear  5u.  li 

'  armf  and  ^14Ln.  thLpk.  too  wiQ  haTe  a  ■ 
w-ii  aai^netiae  jimr  tt«e!  Boeb  bctta  tk 
i£(  w  ... 


-, kMin 

IBBSMtaMt 

Bed.-%M4. 


v.^'.  1  •'.•elof  wrivor  paptr.  and  lie  _-  

;.-,:ri-:r=^ a siare oil  ••FooiieriBtr  linm  i:.--^:  -b 
;-.•  'xai:  ap>!tar>.  Wacn  falL  Irvktlr  t,'-  (h- 
3:^r4=d.aad  MwhenB*!  win  iM«.  T?  [?>.;•.;'•■ 
t-.-  •&=«  in  w%'!er.Cil  m  liBi»|»i<ulKlMarti>*:  wita 
•■'.':'^.  *ai4Ti  tain?  adrqpof  mLk  rciy  eloH  to  far- 


"Sil'*: 


;  ;;*  Mtior..— V.  ■';, 
— Vort«x  Blnrx.— To  r 


w'sifilalitl-JtV^ 
i:-.i':i^n'.''t.r«fti.«UM 


:ioJ*fcchU:i.-li.'H. 
■:;>r.vi"— rlr?ul»*lott  of  Boli«r.-'"-it  off  tie 

■bto  t'.>  flz  a  til'--  Xt.  loBr.  )i-:l  or.  iirnthnr  rlho^ 
ht  '.IiAtqpof  t'Li>.  :i>!«t<<ii  fix  1  rr."-.!''.  sin  Im.;. 
Ywiwili  wr.nt  at.afcaboBtSft,  A>rF.  TTi-'lEiK"! 
frr.in  ti.f-t'-po'tRptankrnta  Wi>  to  tik"  l..i--_nu- 
W».  Ti!  a  Im'i  i,-it  on  rtiA  »i.i'  of  f.-  tar.k  ar.<! 
4W  Bp  tlv'[.t.  Piit  a  Ii  1  ge  IIm:  tank,  an.1  jtiii  wi:! 
'.  anlbf  eor.T'yi:;; 


.    .  t»  pnxarr  wire  of  t4-rna(e  ia.  howMW, 

:oo  'Xi'l :  K  ij  t'se  miallMl  whi4  oovbt  to  k 
cM  :  70=de=Mn  an-  net  awd  with  Medical  edOi, 
a:d tbtr  weald  4e  like'.Tto do aitc'iiff  to tbe c4 It 
not  TO  ".be  r«ti(at.  Ta*  deMripllani  are  wn^ 
boib  ■*  to  cakizz  and  mcvrtin^  tbe  i  nmlieiNi 
T=e  foil  f'^onU  b>  fai\!.>r  than  Ih*  paper,  aad 
tbe  MDtweUoai  n^ad^  ;o  t=«  fprin?  and  leraw  bb- 
rait' of  tbe  break:  tbitii  in  the  priDtarr  dlcul. 
no?  the  Kvnadarr.  P-rauoent  misnctuoi  wonld 
be  i=4n«4  :a  tteel  br  as;  aril  in  which  any  ennent 
rircn'atef  :  tat  i!*  ttr^a^h  d^pndi  oa  the  qoanttlj 
of  ecrrcnt  ;is*rUs'.  anr!  A-  propfr  adjnrtncDt  M 
!be  wire  to  the  ha-.tsry  power  oted.  "  D.  C.  S." 
•bcnl  J  er-'ieaTo:!?  to  eii>ter  the  pricciple*  iarolTai 
:=a;itbera-'|^>Wfor-  trricp  to  ito  thinsi  wiUont 
a  "roper  ciaprebeoiioB  of  teem.— 3mx^ 

'3jM:  ;— Tbe  PbonoKraph.— I  (xinioed  oaa  of 
iLf  t  r-c'^'tr^'ph*  eiiibiiC'l  at  the  R<*«tiDC  of  the 
i^;»;«al  Soc^t;  :-l.  lliauettTof  rrliadrr,  B>>oat4 
o*  l;ic.  2.  I'iamel'rof  I'.iikpbraemi.abont  SiD.  I. 
PLt?ii  of  icrfw.  aboat  *  tbreids  to  Ibe  inch.  4. 
Ij'-iictb  of  [vi::t'.  ahont  :t.|6iii.  Tbey  are  ratka' 
h'.uot  and  i^oluii'd.  f.  Toe  tin!ui1  wu  fattened  to 
t(?  c.ilis'ier  hr  mtace  of  Rnm— a  littlt  bnulied  onr 
t'le  o':TTla:<[in7  rod  ii  >G£i:ient.  I  haTa  nada  a 
p'toooprapb.  F->;<)  r^.ii-  b?  faippr  to  iniwcr  fortiiw 


1   Ticket!. — Prrhapi   the  n 
i.Tanjoi  ■..  .    . 


atwkT' hi(*  a  ■niir^r '>f  hot  wi 
r«M  nwto  the  t«n!i  yw  wa 
wat^to  fffd  tbe  biiii-r  mtfli. 
or  l;in.  piiifK  wou'.d  »t«  oniti 


asrieeaaof  I 


inseb  '.Kxt  if  pot 

....- ntbr>-i-kint:.cRft. 

p!"i  of  ['i]M',nr  tfls  cini.btiOH  mi.'rt  lu"  (trer.tcr 
than  yon  rniaire.  Atnii  nent'.  yon  nn  tb'nreTD- 
Utc  t.'i*  h*at  to  fiBit  yoiiruilr.  Yix  a  pmall  ttopronk 
in  thn  low'iit  pIsH!  in  tbe  rrtaru  i<i|<i:  to  act  a*  a 
•ipbon.     Yon  ^'M  tnkc  a  rii-ir  of  *mal1  idpn  froii 

' --"-  ''■'"  v^YiuViFl  M 


off  waf»r,  th"  ■■ir':ii!»tion  will  b-  r-omnU  tf .  Yon  fan 
•o  adjust  th(^  tap  t'lkt  wKt^r  or.lv,  or.  if  moro  Ik-hI 
i.  rHiiiip-d,  f'caiii  «•  w<-il  will  l,l„ir  off.  I  think  von 
will  not  l>eaM<!  uii'l'T<raD-lition<  to  nijtkq  thcothT 
ilan  work.    Itcturn  pipe  c.in  be  led  to  pump  eid- 


ft.: 


[:i-£V*t  l-Clronlstion  of  Bteam.— Yonr  iini>plr 
>l[>n  i-  not  too  Hm^ill,  nail  pr-suniirm  that  the  Uiri. 
>ip<:>^liav.<u  fall,  lethal  tli<>  eaiid'orcil  i-trani  niu' 
iin  fr«-ly  awav,  and  that  jour  Jin.  wmti'-piiM-  i 
nrrW  Mow  w.it*r  Invi-I  into  hoitor.thnmiii  nothini 


,  „./B  a  eontof  ^Ini ,  „ , ...„ 

or  ODD  laniH  holn  any  hIisiki  you  like,  glun  annli 
made  with  oird  on  to  tti»  trunk  about  Iio.  iliamntrr 
aod  2iD.  or  Din,  Ionic,  cut  tin-  out  I'liila  an  rafnei  ui 
JOB  CBD,  mil  fflun  bihI  whiliuii  iato  a  thick  paite. 

with  Aama,  Irit  dry,  ikod  iluit  oa  cuiuur, — Cuit^T. 

riBmi-l-Tortni  HlnKa-l'rom™  a  band.boi 
with  a  tiithlly  Stlins  lid,  in  whii-h  cut  a  mand  hole 
l|io.  diameter.  lumrt  ik  i.inri«  of  iimDulclerinj  browi 
Mtwr  till  thn  box  n  fall  of  Hmnkii.  A  tap  on  the 
bottom  of  thn  biix  will  now  rtart  a  rioit  from  thn 
hots,  which,  if  tho  Rurroundiiiir  air  be  at  leat,  will 


for  li"atiiifOr  drjini;  puT|io'<".  Am  to  tLn  "co'i- 
tinnoiiH''  niraiUtion  miind  thn  ih-v>,  rorre<-'-I.T 
ripi'ii^inir  tbnru  ia  boiie,  tU"  nn-ii-ura  bting  tho  name 
at  both  iulot  and  outl-it.— W.  (i. 

|:{S.1M.]— a^^palmoRraph.  —  l>,>Thap<i  thnro  in 
too  maeh  ffiettou  Iwtwnen  p~n and  papr,  IFafflxM. 
tub>i  |iea.  it  ri'iairfa  to  barn  thn  hrokun  rigi^  at  thn 
point  enrefully  rounded  off  br  RoFtcBinE  in  Uio  Hnuie 
nf  a  Fpirit-Inmp  till  tbn  Inbn  in  on  thi;  point  of 
rlooinK  up.  If  the  mtio  of  t1ii>  Icnatli  of  tho 
pendalnoi  hIkitu  tbe  nupiiort  to  tliat  bi'low  be  too 
Hniit,  till)  friction  qnickly  orrriNMnen  the  momeatuoi 
of  tbn  WEiKhtii.~J.  Dii'in-N,  Ilclta«t. 

niZfn.l-Ueohantoal  —In  nply  to  thciiicrirnaf 
'■■'-'  ■*■ '      imiBR  thn  ■hofti  connfcU-d 


Fhaala 


ipeadofdi 

iDM  1 ;  H>  nny  two  oomben  wbow  prodact 
16  (aa  4  aad  ^J  giitt  tbe  ralatire  proportion 


_. ^o  mtacti'D  i*  made  on  the  full  fan 

both  wav!.  and  thp  only  uriDi  ii  tbe  tnmble  af 
tnkins  a  fra*h  ticket  wnrn  rtqaiied.  >'o  dosbt  the 
former  plan  of  rednced  fare  for  aihort  time  «••  to 
'nonr^K^  tniAic  by  ^nna  an  indncemmt  tonakiM 
miiht  uot  otherwiw  be  ui 


r:&l!4.;— Bellopolla.— Tn  the  notei  to  Bdoe*! 
''Hcrodo'tui  "  it  ta>'  thttewere  in  Kiypt  twodtiB 
of  thi'  naiui'.  (Ine  of  tbi^e.  now  calleft  ManlanB, 
n.iii  probsbl.v  the  "<)n"  of  the  ScriptnR*;  bbI, 
according  to  Strulio,  rcli'hratod  for  tha  woriUptr  ' 
the  BQB,  Tli'Tc  arr  but  isconaidcrahle  resuini  of 
this  cit.T.  M'lijbt'i  "  Torn^raphical  DielioDBir" 
eayii  Malaria  (the  inme  ai  Mantanca)  ia  a  riUantf 
Kzypt.  fire  n-.ilrg  north. catt  ot  C.iiro,  A  Lttla  to 
the  north  of  thi"  Tillaire  ara  fonnd  the  nini-af  Ike  - 
HD^ient  On  or  Hi>Uopoli9,  one  of  the  moa^  cclcbratod 
citira  of  Ancient  T-nyrt.  It  i>  atiU  marked  by  in 
ohtlisk.  Urft.  hish,  and  by  thn  niina  of  nerrral 
spliiniea.  3*Tary  wiya  ;— "  A  berbaroiit  Perriaa 
overthrew  her  trmplra.  a  fanatic  .Irab  hnrnrd  her 
booka.  and  oncaoliturvoliclirk  oTcrloakinttherniina 
aajato  pBjaengere.  thi:-  once  wan  Keliopolii."  Od 
ia  Dimcd  in  th.'  Ribli'  only  In  couDertion  with  tka 
hi'fory  of  Joacph,  who  miirried  Afenath,  danfhiB 
of  thopiicit  of  On;  hut  Ihia,  I  think,  meanatka  - 
Uviiy  of  whom  he  was  prieat.  not  thia  o&iid'i 
naidenco.  Ilcroiiotin  •!.!>  (Enterpa  tii.) :— "'  F^db 
the  co4i>t  inland  to  Heliupolti  the  diataneo  ia  naarly 
the  aamo  ni  from  the  itllur  oF  the  twclre  daitlea  at 
Athena  to  the  fhrinc  of  Jupiter  at  Piia.  .  .  .  Th( 
di'itancc  from  Pi»  to  .-^tliona  wanto  preaaalylt 
atadia  of  one  thon«.ind  fire  hunilred,  which  is  tha 
rxict  nnnihiT  of  ntadin  bt'twiit  Hdiopolia  and  tka 
aca."    A  itBtlinm  ia  BWlft.  Pin.—PoNTO. 

r»:>lie.^7-El<«trlcal.  —  To  '^Sitnu."  — UaqHa- 


tionaUy  the  pnper  ol  lbs  ._ , 

and  the  foiln  make  cnntaet  and  abort  eiroBU  tha 
iulcnde-i  condenFOr.— SlUMA. 

[TO119.]-Teloplione.-"T.  P.  A.'b"  nanato 
nm  iiiiloatronganouith.  There  wonld  be  no  BOfaa- 
taira  in  hariniir  a  nrtnm  win.  aioat  prahably  tha 
lUB^ncta  are  too  fur  away  froB  tha  dina.  Ub 
remedy  i<  of  ROursoobTioua.    I  Uare  a  palritttglB- 


p'lOI] 


;nrt.     Tliei 


which  m 


■o  of  tl 


y  thiu  thcet  tr 


lit  or  no  Salt  iiS  Food.— VafalaUM 
r  ito  alemento,    at''™'"*  aod  ladipii 
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Tcfora,  DO  ntlt  were  psten.  it  wonli  b«  feand 
tterftioTn.  Thkt  it  is  benpficinl  ia  cartain. 
a  wiJ'l  Buimtl  instinct  trubm  its  nan,  ni 
li  »»k  it  gremiilj.  ETeironolrton.fnrtber- 
tbkt  liorws  anil  ifaecp  nn  hotb  benefited  b; 
them  rait  id  addition  ta  that  natnrallr  mm- 
in  tfaeir  food.  It  ia  atw  &  wnllktioifu  fsat 
1  parti  of  Africa,  wbers  salt  in  Teiy  icarcA,  lo 
ia  tha  cravinR'  for  it,  that  it  ii  naed  mnch  ai 
otmiA   are  with  ns—tm  a  ipedaJ   loxaiy.— 


M.l — Carbon  Blook.— I  find  tc 
[»J  for  raitingr  •innll  iBfrot*.  Tl.' 
1  or  rnbb.d  perf«ell.T  dat,  and  >  t 


abonld  be  mada  a 


OTANSWEEED  QUEKIES. 


.HflOl.  L,  nnd  8.  W.  R.  Emrti 

31W17.  WatT  Panip  for  Tire, 

mim.  Tlritiih  WinM,«K4. 

;11K1S.  Irtrewt  Hunpincr  Enc 

JIKIG.  Kavnr  MuliniM.  Ill 

31MI7.  PhattlMf. 


honbi  bfl   . 


rTaiinWM'ini.UI 

(Vt  T  iroil,  Kt. 


ny  ■(!•  and  ihape  jon  liks.  When  no  r hsreoai 
iokble  b«th-brick  or  pnmi^e  can  ba  □»(],  bat  I 
4«  kpt  to  leBTo  particlpB  of  srit  in  Ibn  metal. 
Bi  CBDMholeain  ths  plate  wh?n  it  is  roUei] 
'■idea  fpoilins  tharnllB.  Ydd  mifcbttr^fiinat 
if  nod,  blacklrad,  and  plailer  of  Pariii  mudr  \ 
paatc  with  watar.  This  irill  stand  a  vtry  hinh  . 
>tai«.  If  jonwintto  make  proper mrbon  | 
Ton  Kill  require  moalds  and  a  preas  timJlBr  to  | 
ued  in  tbe  manofaEtDre  of  the  hlucklead  po1<I  | 
■bopa.  Tit  what  I  ban  rrcommeDdefl,  and  if 
n't  anrceed  write  iirain.—Oii.  , 

8.1— Briok  Haklns.— From  loDtc  eipmenw  i 
ild^  Twomnend  Bradler  aoil  Crarea'.  brick- 
[  macbinery.  TheirmacbinesTcrf  >aldom  Ret 
repair,  torn  out  eicelleat  briekg,  and,  in  my 
1,  are  tba  beit  macbioea  made. — G.  A.  It.  i 
II  .J — tiesal  Quary.— 1  tralbtr  from  the  atalp.  I 
in  thia  qnerr  that  the  propertj  ii 


.  roUwlii.n  Tnmsfnr 
.  nniirtinirMlll,»-|. 
.    Xbv  Woudharr  I'ri 


num.  Ln-aiga"*tlnn 

rsinn.  Zm.ionlni.  sns. 

.'Utl7.  rViuunntiil  Tamimr,  Ikn. 

K2M>i.  Kteatite  Dincls  rw  llurnpr', : 


ratale 


Tha  a 

0  B  abaol 


QUERIES. 


to  aa  moat  nrimlUta  and  aancinaaiinl.  The  kUn  eon- 
pialaiimpljoIaBiroular  Lola  in  the  >L<iootii  bill  about 
10ft-  in  luameuj-  and  ill.  dcup,  whbh  u  ILneil  wtth  lamna 
ot  gjnum,  an  ontiiinK  att.  \\iih  \<j  itt.  6iii.  ia  widtU 
biunii  left  in  front  for  flring.  Ou  the  t.)p  ol  Cfaia  a  hnllmr 
Boiie  IS  boilt  DP,  alnat  lOIt.  diannv  r  at  baltnni,  audSft. 
in  rll^iDMtDr  u(  Iflp.  «  otf  feet  in  he<Bht,  Ihr  tliickDui  A 
the  vail*  baini;  [turn  S  to  3  feet,  and  wLon  oouuliited  n. 
wmbli'teomnoliataitiaiintii-oyatenbd]  BTOtto.  Aheap 
of  etrao  I*  then  U^hled  in  Ibo  iuCerior  au[l  fretta  strair  is 
mntiiiualljn.lile'l,  care  brtne  lal.i.n  to  kr*n  it  kpU  rtirred 

bqiin.    Wlien  tliu  kiln  ban  co<i1ed  down  tlm'^ 


Dm  S  ta  li)  ruliiu  mrtrp-'  nf  plsitor  (IMI  Ut  2£0  buibali). 
Ilia  vutcrial  u  uiial  prinuipail;  for  rou^b  mbbla 
L*-onr7  ill  Ibii  countr.T.  It  iLnpnaFA  to  me  that  thii 
<  tluKi  i^a  nio't  vnetuful  way  tit  app];in|-  beat.— Kiia. 
[SJlf-t.]— Braks  tta  Ore  Tram  Care,— I  nhould 

.1 1.  ..i,iip.d  to  Hny  of  yoar  milun  nho  ciiiild  iriie 

a  i^  a  BuitEiUe  nwl  oUertuuI  bmlie  (or  tcama 


nnl  fnr 


re  In  I 


>  1  in  XI.  and  a  lenLthof  Dboiil  « 

rtilUinilly  in  enntroUiltE  the  loui 

.    ..  —   gntairny.    Tbp  mun  oftbix' 

the  lUwneti-r  nf  the  wInk-I*  Itt.  Din.,  and 

KMKtaii  aboHt  I  ton  arwt.-'MaBaiari.iJ>. 

r:m».1-8Mtliu 

-"Tn  of  1 

--t 

Inurth.  iat. ._  . 

Ie^  m  a  holHiiir  tcnperata 
What  AhnuM  lie  tbe  sliei 


ta>iUr!^n 


i!X 


r  Kiw.l— Harmonium. 
uiTi<  !i  nnre  actual  previim  to  b- lloera  tbaa  tbe  nnHaarj 


to  know  thn  hnt 
■  B)  to 


ml  tnallovtnra 


inintr  the  leatarial  of  which  they  are    

Itoft,  mother-o'-pparl.  At-,,  dan  only  be 
late^  in  that  method.  Porcelain  .clay  is 
atei.  Tliia,  of  conme,  ia  raralded.  nlpo 
t*.  Paper  pn'p  (papipr  irrlch^)  ie  doabtleFa 
CtJInloid  ia  nlu>  aT'iilable  for  thn  pnrpoiie, 
\  bn  maiie  almart  any  rolonr.  hot  yon  do  Dot 
'what  pnri>*a*  yoD  n'qnTra  tba  material,  ao 
ii  rather  difficult  to  adrias  yon.— Ox. 
3.;;— Kloa  Violin.— I  am  jorry  I  csnnnt 
yon.  Ton  mitrht  read  Duboani.  nlao  Otto, 
Tia!ia,  aa  likely  eonroea  of  iafonnation.  Any 
Sbrary  haa  them.— FiddlCb. 
3.1— Black  lead!  OK  Stova,— "  C.  O."  should 
id  what  kind  ot  "utove"  ba  meana.  I  can 
lasd  ''  Bninewick  blwk,"  thlDnid  somowhat 
irpentinp.  for  reiiiter  atoTes  ani(  tbe  tike: 
kitchen  "  rangee"  or  store*  (like  Smith  ami 
lod'a  "  Mialreaa,"  *P.)  it  doea  not  last  laa«. 
at  beat  ot  the  parts  nronnd  the  fira  bnraa  it 
[nenlly  with  a  diaaitreeablo  odonr.  A  Kood 
itanilmK  Sre  aa  well  aa  grapbite,  bnt  uot 
■K  M>  often  rnnevrintr.  and  notwndinKa  peon- 

>D.  il  a  deaideratum.  Ot  conrae,  "  C.  O." 
*  blacklead"  contains  no  lead :  ila  nie,  tbrre- 
Biut  lend  to  laad-poieoniDg',  amougat  iti  dis- 
igca. — Daohhekt. 

l,— Fluid  need fbr  Hpirlt  Iisvel,— Spirita 
>  woold  doahtli'as  anamr  the  purpmo.  hat  I 
liritd  of  wine  is  generally  uifd.  Tbe  former 
liable  to  dpeompoaa  ander  the  inSaenen  of 
[  ■honld  think  tnlpbate  of  indigo  would  be 
,  eoloar  for  jou.— Ob. 

-.]  — Elsotiioal  Indicator.— Aa  tbe  in 
m  "  An  Old  Reader  "  requirea  wonld  take 
no  mnch  of  your  Talnablo  apace,  and  would 
iBDd  MunenttherelabaratedrawiniTBlotnake 
cit.  I  think  bo  had  b  tter  idrertise  bie 
in  yoar  next  i»>ne,  nnd  I  will  commnni»te 
prirataly   the  particalarB  he  reqnirej.- 

.] — nninc  Teath— I  bava  tried  all 
I  and  way.  bnt  the  only  eonnd  tooth  I  bHTe 
ad  I  treated  thus  ;— I  aoraped  all  tho  docayed 
off,  then  tonched  it  with  nitrate  of  ailrer- 
lar  canatic,  which  turned  the  place  black 
TfiUed.    bat  did  not  diieolonr  the  wbola  of 

lont  pain.     I  bun 
i-t  laat  lo 

utmctioi-.     .  1       .   -, 

IT  complaiDta.  ne  well  aa  dont  ard  rben- 
The  ofd-fathionrd  reinp'ly  for  tootbache  ia 
he  lifer  in  ord,>r,  and  tl^en  tnke  qniniie.  i.. 
od,  too.  onir  quinlnn  and  the  lirir  don't  m 
.  tlii^  that  irhuti  Tcr  would  art  direct  ou  thi>  si 
[■yatem  would  proie  tbpbiiat  rfmcdj'.  Iwill  ,  '.'' 
ioi«  on  thitpieatutly. — Kidhlkh.  j  " 

*.]— Colonr  for  OonfeotionBrr.- Cochi-  ] 
ilaviwcr  "  W.M.S.'a"  purpose,  llecnnbiiy    ,, 
arcd,  atth*  Italian  wareboniemen'ri,  bright    n, 
amleu.— PoMTO.  I  ii 


Vllnnr   I 


any  of  " 


with  other  metnis  Cnc  rtvla  r    I  alaai 

r.iria  a  rchvlo  xton  by  tbniwins  nns  aet  of  rerdi 
lima  by  leerhanical  mean^  so  that  tbe  lenlacan  I 
ilnji  of  themMlTO'  or  niwd  la  fnll  onan.— U.  K.  S. 

r32.t«tT--JL«nl.— phouM  1w  (Tia'ly  ohiiwd  if 


I  who  am  "learned  in 


e  follewiTit 


lertaiD 


Wh. 


in  hh  behalf  hai 


all  tlio  money  he  could  br 
ithcrwlw  left  £nirlan<].  an'1 

the  .aid  nmiwrtr.  jet  neither 

-Jthainti-luntbemortmnior 

liHTt  of  It.  I  tbnrfnrfl  a>k,  u  it  a  (aet  that  iu  point 
iw  I  bennme  tbe  abeolutn  ovn'^r  of  the  »ld  pronvrtr 
r  the  tapae  of  tweo^  jearaf  An  I  miiioniiiilo  to 
■e^Hl  nnrtmirea  or  any  mm  el>e  fur  any  anrpliu  rents 
•  di-dnrtimr  mr  intereat  and  nil  nther  no-eHary  ei- 
aforoolleeUmtlwnnrtiaadkeeianvlu  repair  llio 

.impertyP    I  bare  eeaaoit  to  bol^efti  that  the  owner 

•I  tho  property  ie  atill  ttriai;  but  not  In  any  part  of  tbe 
L-nit"i  Kin^idom.-UiMiS. 

rWIO?.!— I 'onBituds. -Win  any  one  Inform  mo  what 
nc4l'Dil  wai  Bdnptscl  hf  eTiiloriDi  uaTlmtora  of  iihl  tn  Bi 
bolonuitodpofnew  land-  thit  ther  fonnil  and  Iniidol 


rsLSWi.l— Bail  way    Compftnloa 
Praffl.'.— Could  Bin  of  yoar  uiin»'..iia  i 
ho  Ebaptor  and  diteofllio  Aot  <,t  Vial 


1 33IC9.1— I  Dflamm  attoT 


Biieh.  Aga«.— 8tBi 
I— Telephone.— w 
■ft  iron  polo-piim;  foi 


In  Ul.'W  .V)  dntrnns    i 


lioitbeinteiTiMrd?— J.  WiLio: 
■1.1— Photo^raohto.— Will  noma  c 


bink  tnotUache i 


rione  £G  yearn  ai.-. 
trelh  stopped,  but 


inrtlTl~11 

.Ter  tin  .ilver  from  •laate  arniiiltlziHl  iv.per  t 
hoiiM  !k|.<.i  l^el'd  t'>know  linwinrMncotho  i^old  frvm 
innntity  of  oil)  toDinn  biIh.-iriLius  Aaaicoi.x. 
SJtTS.l- Wlro  Tramwaya.— I  ahould  fwl  miinh 
li  wl  If  anr  reader  wirtiM  kindly  »iro  noiae  imitlenlir* 
inerilnv  wire  tnni'vnT^  whetHar  there  la  any  bntler 
lii  thvi  that  patented  hy  Ur.  Ilodnann  nnnR  yo  -.n  ntn. 
Iherii  an  any  linna  at  pnwnt  <n  aetnnl  ait,  their 
i«>1iii,  liowai'  reniilmd,  oml  w^irht  oariiad  pi'r  ilty,  awl 
..m-n>ni'tpFrt<niwr  uilnf    Ali./i.tlieh'  —•  -' -  - 


..  ntTln:  .  .     .     _ 
I  a  IrniDTtut  t-i  kniiw,  in 
noh^n^J  would  be  of  .'ori 
-PUaLtr  of   I'uriB.- 


f.;!?M 


ij  di^ailf  rwpert- 
,i  «ny  ot  ronr 


relatire 
Itwonld 

-_  , ._..  tbe  nnn  moDd  Uie  aMas  after  harliH 

'J  tbehottimir    DimeniUm  to  b*  ■.■fren  tofamaee, 

lies  aail  ebiainey  wlU  oUigo- linwiuou. 
[■tW&V-BirtllMiwara  OTen.— Can  any  mder  of 
unrs"  U'U  ne  Iiow  to  buiU  a  anall  orea  for  flrinv 
nii-l.nty  unil  obina  nftor  piiinUiii;  It  wiU  Yitrifiablo 
ilunn.  oiic  thiit  wonM  lake  In  a  good  need  plate  f  Iflad 
Dciitbbourina  KluMbiiniir'a  millllB  only  ju-it  fliea  the 
L-<i]oarfl  without  properly  nimnfr  them. — Uakhel 

[SiilTT.]- BnlldluK  Bootetioa— Can  they  Pnr- 
elia*e  froporty  IjBKnily.— Xini  director*  of  a 
Imiblln;  anrirty.  which  i"  enrolled  under  Ih"  Ituitdlne 


rkjiaviii 


beet  any Ar^iijtt'uice  to  me  in 
atvrlniirthr    From  the  rwoUeetion 
.     .        J  .yitoin  riven  (or  oblaininglUbar- 
rti4  ui  w,>rL,  of  s^ilb.  aiatity,  from  nii  quartere  ot  malt, 
I  am  unable  lo  do  thia.— ai*i.T  asp  Smv. 

[311179.1— ntiUaatlon  of  riaz  Bhoran  for  Vlre- 
lighta  or  i'apor.- Hatluit  ouiixideiabtu  bodineai  with 
I'cutch  mills,  whero  lliii  ia  pre)>ar*il  fur  iitHTkrt,  I  hare 
Inn  enllj  thonjjht  tlmt  some  U'tler  puniosa  roald  ba 
I'ttiicteil  with  tlM  ahorca  whieli  (all  (niin  the  Uai  In  tba 
iimivas  of  BTntching  than  at  pretvut.  An  n  n  Je  the  many 
tons  ul  theae  aliorra  that  an  duily  madu  diiring  tbe  nainn 
u-o  furtbamostuaitwurtod.  A  aiD.111  porlicin  aronwd 
liy  poor  peraonft  for  flrlnii,  ami  a  au'iUl  qiuintitj  gathered 
in  hi'Ops  to  rot  for  manure.  I  refer,  of  oeurve,  to  milla 
ilrivin hv  wnter-pnWBF, .ia  wbm  ateaio  ia  omploytd  they 
are  ui>-d  tor  flriujr  tlio  Iv'kr.  Could  tbeao  shores  not  ba 
uiiule  up  with  iHiaie  reslnnufvatorial  isluoakeaat  arantU 
lost  and  Mid  bir  Orrlitrl'tii,  or  eoaM  paper  oE  a  cheap  hind 
Ip  mad*  from  Ibem  t  Any  nimestuns  on  tbia  labjeot 
«1U  very  mucli  obt^  the  writer,  who  would  be  willing  la 
i>nUiriqtocorr(.-iipunjlin<iuwitbiuij  one  who  conld  auAgaet 
11  practimi  plui  fur  uiiu^  npwhatia  now  literally  thromi 

IS^tSn.l- Pianoforte  FlnylnK,- 1  am  rommondns 

1}  lenru  to  pLiyon  the  p'ami,  hut  liavin^  badtbemia. 
f.irtnnato  Invitlie  littl-?  fioevF  uttherii-'ic  baud  I  would 
like  to  i^et  tbe  0(<iuluu  of  aoun'  of  our  pnifirtalotiBl  nadan 

lainii  alilu  to  bvcamn  a  tulonMe  perlnrmer,  or  to  itnaUly 
Ix  a  tiadH>r  oE  the  hi>tnimeat.  I  bbj  nr  thai  I  can 
Vbiy  oetaics  with  the  a>t»nil  llnmr.  ai  tfaA  I  hare  no 
'IiiUi-ulty  in  rcieliins  an  nctare  or  ninth  with  tbe  tbnmb 
luul  third  llD;ier.  Hill  "  Sa  )<utor  "  eiprcra  bia  opinion  F 
I  am  irrntefnl  tur  hi*  kind  ami  talnalilo  nUrioe  on  a  pra- 
vioiia  oowion.  Will  he  M  me  know  what  work  he  eon- 
Fi'lcM  bi4t  for  the  itadf  of  maaeal  biilory  to  nuke  up  tor 
iLimtnatlonr—AiutiECR  ll»-*ici»». 

I32W1.1— 8«1UnK  Anna  to  Publla  Rnemy.— t 
rteently  malntnin^l  f'at  th^n-  almui.i  .■li-ital  hiwB  h"ro 
iithe  Guiti-d  Kin^lnni  fiirMd<lin,c  ilntltb  citiinu  (under 
l.flalts)  to  Hell  «"'■»  I'ld  mnnilion  of  war  to  a  n:itiou 
aKk  whomwu  ml)r  Ihentw^ir.  Am  I  rirht or wronn f 
IF  riffht,  idiwHi  slate  ininiahuent  tor  infraotlon  of  aolil 
h«< -K.  )I._U. 


.1 -Narrow   Givue«  Query .~I  accounted 

..Id  Ir.  I(  iwb  in  tiio  narrow  c  v;.~<  l.m  the  antho- 
-  MnllyM  tinui— 


rtboo;.- -   -- 

ly  nf  a  iiaiaitntliui  ••(  (lolln 


:s"t!: 
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L  of  t^  EKbgfl  U 

Ltb  of  ths  mill,  u  tbe  fluigu  ot 


tha  nOa  ilmji  remidiiad  of  tbia  ><M 

luT*  klmTi  fpok—  -'  "■ -■-■  " 

UMnronwDt),  bDl 

ptlled  lo  reWnthBintmJdirtinM  iS!  Sin,  unch»Bg«l 
Us  iKtinrtlrt'ehiuMtf rirtio  o(  m  wen  5(1.  i»iiks  (oot. 
aide  meuDnm-nt) .  ud  nKtarkllr  tfaa  nuge  csina  to  ba 
apotoio(M»«t.  eiin.onfl.  latWojmotr— B.  M.  a. 
[SMB3.1— Meroury  Hft.— WI17  ia  menarj  nanillj 
keptmiTODbDttlaar-R.W;S.  R. 


r3«Bi.]-a«lTantilDK.-Will 

toll  ae  what  plut  ia  1 '—"  '" 

protsbla  eoat)  for  gut' 


tired  (md  1^ 

,  .„   ,._  ...iainf  on  II  I 

.rtiolta  to  batnUcd  mm  aniAll  lor^Dp. 
n  ...  nu>  khnnt  la  ioDhea  lonji  sod  >  ( 

r3£185.]— BoUer  SauBH.— Will    m 
•- 18  lor  nttnutinic  tbg  liia  ai 


Ttaci 


F  almfta  tor  Ci 


r  pomidA  wcLglit. 

a  oomapondeut 
helgbt  ot  obiin. 


. ■.  (Kb  9ft.  long  bj  itt.  S 

irith  una  intornaJ  flue  Ht.  Sin,  dia,metar,  uu 

IsaiSSO— Japuui"''"  Klln.~I  hire  b 


a  tfaekit 


ot  not  b«t  anoogb  to  dry  Ponl  j|iq 
'  I  taka  it  doim  and  build  a  pi  op 

oold  obllgo-S""  Jl".  X.Q.B. 

rS3*87.1— Tha  BBr.— Will  imj  of  joai  randara  Itiodlj 
iBlonii  na  irbatlwrtbsDrgiuiBot  tba  Mnare dHtroyed 
In  daftfocaa  arinnff  Irom  KtaXei  (avarP    If  not^  pl^ 
wbiit  ia  tl«  emafc  ■■  nt  Uowa  I  md  haw  TB17  irell 
Ktothar  timealoui  acmal;  bauU  allF    Doth  inyi 
diaobuga  n*tt«r  >t  Umaa.— la^uiBM. 

[SMffi.]— DrlTinff  Belt.— Wliatbar  ii  a  lantboF 
nrandropa  bait  baaciuaptad  r 


a  bifb  IE 


rapljia 


rfat  tor  taotara  pnrpaaaa  P 
ijitute.    Bnnxon'i  — ^  chi 

[32502.]— Laiincli  Engine  ■ 

'^M^-h™j  b«  IwoeBc^  to  otbera  I] 
labia  cjlioder  aDgiDe,  3)lii.  bar 
■     ■-       ■        •      lin  supplj -t< 

to  UT  deflnila  001 


id  Boiler.— I  wljh 


'  Plata  M 
Ihs  ail 


alitr 
Lolir 


Tan  adjiutab 
lar  OlIU.— Will  maj  r«a4 


lanB.— Can  jon  inform  m 
nr  a  diiaot'Tiaian  priam  (A.* 


[ftisis.l— OlaftDlna  Coppi 

kindlT  Inform  B»  of  tha  haat ' 

pau,aaiLMpaiu,*e.,barannUimla(r— OoFrBBSKiiM 

[SBKl.l— BmBry-wli«el.— 'WooB  anj  raadar  anawi 
tba  lollowlBC  :-lliDe  ia  a  lin.  whaaU  Uhu  dlaBaler.  ^ 
inillatiu  eimilar  aaw.  Wbat  fpMd  ahould  I  nin  it 
Whlobwayronndlabeatr  WoaU  tt  iBjuv  tlw  trmpar  ■ 
•av  T  Whan  tbse  la  nmli  to  be  «at  awn  wonld  it  1 
bettar  to  taka  a  littl«  U  odb*.  and  kaap  (oinc  n — ■■  — 
-DDnd  until  OniahadP  iaj  otlMr  bula  rai — 
rorking  would  ba  thaiUoUj  nottavd.-^.  M. 

[SiSSl.J— n_raiiii«^  -     -  — 


iae  and  boiler  f— 1 

[32503.]— CIiBmloal,— I  ahonld  he  mnoh  oblintd  if  I      , , . , - 

^mBcnrrHHindent  would  tell  me  what  ii  formed  whan  for  Uaieb  3,  Cnniia  wa«  atated  la  ba  Ml  Sy  B"  K.A.,  ai 
lannoni  and  atannic  cblorida  are  added  to  a  aolntion  of  a  atill  to  ba  S'  north  o(  y  LmbIb.  Nov  y  Lm^  ia  IMi.  U 
tildialtr  AIM  wbV  th^pradpiUtaiaionietiniM  pupIb' M'6"  a.A.  Tba  abOT*  oaBBot  W  ngooolW  wUb  th*  E.4 
idaometimasbrowar-H  S  = -..hinh  I  bare  fltoi.    It  maat  ba  eltbar  a  BilaUfca  rf  th 

[3aM.]-aonK  flnaaiUB-I  bare  a  «n,  which.  1 1'^nte^  wrf7«ri^»™l^  WT-T™^^    Wool 
.b^aouaded,  ma^H  a  bulling  nol»;  it  ia  iTiirhL  attli  it  I  aaj  on»  laj  whlab  ia  oonraat  f— J.  K 
luiwa  that  tbere  ia  aomething  wrong.    What 
that  can  badoua  to  mnedj  itr— Jon*  A«dia8i 

[32505,]- Inhabited  House  Duty. -A, 


?  Bigned  bj  tha  aorraji 


[SWSe.l-ZinooBraphy.-Will  K.  A.  Knlh.  latter 
MOia,  pa«e  577,  ptb  tha  proper  qnantitiei  for  miiing 
tha  biehrematUad  ffelatina  aDiation.  and  alao  itate  wbat 
a<id  la  naed,  and  of  what  itieugth  tor  cngrsTiDgP  Aoj 
other  infonnation  aa  to  probable  diSoultiea  would  be 

r32«0.1— Watch  Query-— I  hare  bought  an  adjnat. 
lag  nid  (S  iMlla) ,  but  cannot  taU  how  to  nae  it  properlj. 


i^  Fractlaal  Watehmakt 

[32101.]  — Vaniali  BtAlna.- What  wiU  take  out 
Ttfniahataina  from  oilcloth  f    Tnrpa  don' tEoueh  them. — 

FiDDLia. 

rSMeS.]- UomantnTn.—Howmanr  tone'  weight  will 

ft  hall  Iflnwt.  atrika,  Uling  ISft.  T    And  wbat  bright 

■  •  a  ISewt.  hall  hnia  to  ba  takai  -      -  -     '    ■     -- 


— Barew-«nttiiigby  Hand.— Uanr  thaska 


[32W5.]-CoIourleaB  Spirit  Vaniiah  — ThaohH 
for  tho  LDfonnatlon  gi*en  bj  aeTeraJ  oorrBapondenta. 
I  hare  ineneitrd  in  diaaolTing  a  fair  pereenUga  of 
UfBcfand  lac,  and  hare  added  a  little  aandarac^  bat  Bnd 
that  whan  applied  ths  wood  appaan  lo  bo  froatad.  Per. 
bapa  Bome  one  who  haa  raallT  made  tha  Tutiiah  will  hj 
what  ia  wroagr-WiLLiaiT. 

[SMM.  7— Eye  Bight.- During  tha  lait  few  rean  m? 
Bfcaight  baa  not  baen  what  it  ahould.  I  uaedtohaTagooi] 
•raiight.  bnt  now  it  aeama  to  ooufoie  thtnga  in  a  peculiar 
m  the  folTowiDg  whether 


onlT  in  th« 
,d  olearVr  the  latti 

»boBt*2ft.j  ■■"° 

.- , ja  of  4(t.,  a 

thB*T«ataboatBft.dlataBea.  I  eai 
Mite  peopla'a  featnrea  at  a  farther 
Untt.,  altbongb  I  can  laa  talafrnj 


£iSiBgata 


: — I  eaa  read  olearlj  the  latterpi 
of  tbia  papar  at  a  d" 
liatenoe  of  aboBt  2f 


[32507.]-Ji>intllllFlpei.— Howaretheendaoftwo 

sngle-aa  W^iW.  1*5°— without   [saving  a   holB.'aS 
1  gensrallr  pit  at  tha  outer  corner  r—JoBi. 
[31506.3- Batteries.— HowarebuDlphateotmercurj 

old.  or  the  carbon  plalfl,  or  both,  be  temored  t  WiU  some 
line  dwiribe  tnllj  the  boltla  trntterr  for  biohromiLte, 

too  ia  pnt  oot  ot  action,  aiie  being  to  work  an  ebctric  ball 
IhroDgh  SOOft.  r— Josh. 

[szua.l- MBcnltuda  of  Iiunar  Bellpie.-WlU 
ims  of  OBT  aatronomera  kindlr  '-"  -■■—  -- -■- 
Bathed  adopted  to  calinilate  the 


rmsli.]- riret  B.&.  SzamlnAtton.— Woald  an 
r»dar  kindlT  apeoHl  tba  four  aplatlaa  or  moral  «aia  (7 
1'ope.iTqniiedforthe  lat  B.A-eianilDatlanP  Imiaalt 
vhom  ths  eplitlaa  Ksaddraaaed.— B.  TucUK. 

[32583.]— Double  81«p.— Can  aoma  aatRaMBiial 
>Mrraap"BdeDt  glre  me  the  name  and  data  of  a  *ida 
d^^I  oamaWoa.  latalTf  It  lias  aoms  7CIB.tnb 
,..£  Oon)BiB,abont  aO'B.otit.  Tba  oompouaota  BMna* 
vtrr  eqnal  In  mBfnltDda;  thar  wan  (moghlj}  «a  tka 

I  H,.ine  piirallal,  and  ±  M"  apart.-Uac. 

t32S2i.]— Fl«  Bkine.— Will  anj  one  inlBrm  na  haw 
rj  make,  dreaa.  and  flaiah  pigaltia  laaUw,  aultablabr 

I  =uldleaaBdpnrHar-C.J. 

i      [32525.]  —  Shafti     In     'Wrbntiiit     M* 

1  llollorB.-l  haTB  madaa  preaa  to  pnt  aWta  In  w. 
maohine  rollari,  bnt  now  that  it  ia  nniahad  I  And 

iiuab  the  tbift  in.  I  huTe  a  frame  Wt.  Sin.  lo 
t.road,  made  of  hard  wood.  Bin.  bjr  *in.,  pi 
.  inB,  on  a  taWa  3tt.  from  the  gioBBd.  I  thBB  g 


I  then 


I.  belti  I 


glDE  machine  bloeh  at  the  opiiesti 
a  lin.  hole  through  i  I  then  nt  ay 
w  I  want  to  know  bow  to  fit  |aiv> 
ork  eaalar.— U.  T.  O. 


ia  the  tuual 


a  ntf  old    a 

irn  Dj  ifBimaine  ana  uo.  in  good  ooadztioii 

dipallj  to  the  weaknaaa  of  the  wiraa,  and  alao  the ',. 
Ij^ug  without  aeraw,  tharebj  caoaiBg  tliBm  to  ^Ip  in  tbi 

'oin  it  with  the  Unto  or  violin  oeoaaionallT,  will  aoma  onr 
,.  .. ..  i.;_ji "'• -inld  be  worth  mr  while  re. 

B  aoitabla  f—J.a. 

mo  correapondcnt    kindlj 


^^eaigl 


[ht.  will  bathing  them  with  a 


■eagthan; 


thamf    1 


.  right  f- 


[3H»7.1-MatIiBmKtloalIiistrameiit.-I  ha>a  a 
■kthamafieal  iDBtramant  that  ii  irenarallj  called  by 
BlBeraadial,  withamagnstioneadla  Donnected  tbarsoi., 
laUeh  hai  latBl;  gona  out  of  repair— that  ia,  there  ia  no 
eertelvtir  belonging  to  the  necdla,  and  it  will  not  atand 
arttbin  Btienl  dagreeB  lo  tba  aame  naint  at  iii<T»iii..>. 
Ubml  lakllfaetDbUndllaBroner 
thma  how  to  repair  It,  and  gat  it 

P>"«-1-P»per  CBnoe.-WoaU 
tannr  ma  with  inatinctiana  tor  hnilding  a  paper  canor. 
(talBg  detaili  of  method  ot  prerflkring  tbe  paper,  and  at 
iBitFniiig  it  to  tlie  rlba,  and  aaj  other  hlate  naiiaamij  T— 

[SSlMLl-TlBiaaor  ITewMoon.-To  "  P.  E.  A.fl.-' 
—H  Aadlag  the  tima  of  naw  moon  for  Fabmar*,  Har, 
aad October.  1K7S,  Wthe  taU»in  PBrnuaoB'*  ''Aatro- 

Bomy"   (Bdltion  1811),  "■ — 

IS'  IS",  3-  iV.  and  e'l 
Almanao."  If  701  wUJ 
ym  win  abllga.— J.  C. 

[sun}.]— CemeaC— Oaa  Hf  ona  inform  ma  et  a 
aamsBt  or  wu  for  Ailing  up  Ike  pona  of  oorha  lor  Oaaki  f 
At  tbar  hax  to  itand  •  rary  Irigfa  leuoemtore  laboat 
«»•?!)  IlidiarBbbBreork.«*««io._fS:a  * 
^tyW'-]  r  BjohTOffcta  BftttWT.-Vhat  k  tl* 
4Hetm4Botiie  (orce  of  a  aMM  bielinuta  eall  f  b  It 
BMable  tor  the  a]eMr4a  ligW:  aat,  «  «,  binr  ^v 
*lra*nli  Iqnart)  would  b(  imlMil  tofin* talriy  ■«•< 


B  of  tba  difleranro 


itriniing  it  throofl 
se  the  gange  nnml 

[32511.]. -riuts.- Will   eon 

(Ive  parfionlara  ot  the  lateet , 

jdaua  aCate  in  what  maimer  it  diSera  from  the  Kookatro 
Boahm  initrumant,  and  if  not  trouiiliBg  them  tno  much 
will  Ebaj  briefly  atate  the  adTantagea,  if  nnj,  of  the  aboiF 
Iat«a  oTBT  the  pniB  Boahm  ojiindri<ml  iDatrumaat  f — J.  O. 

[325ia.]— Westiaehouao  Brske.— Cun  ■•  U.  B.  S.," 
u-  anr  bodj  alee,  kindlj  eipUIn  tha  action  of  the  triple 
nlTflF  A  rough  Bketch  woaidobligo— ToKOovHoa'aCiT. 

[32S1S.]— Enlarginn  Carte-dB-Viaitea.— I  made 

roond  hole  in  one  endTl  fitted  into  it  a  'Bieall'leni  with 
tbia  rough  In.trument  (I  sonld  MuroalT  riia  it  the  digni- 
Sednema  of  camera).  I  wai>  enabled  to  throw  on  tsoTV 
Irom  Bmall  carte-de-riai(ea  rellectionaof  beada  enlarKadtu 
%  quarter  of  life  Biia,  tba  ontlinea  and  chief  doUiili  of 
which  I  traced  oitk  a  pennl,  and  flniahad  altarwarda  in 
I  colour!  with  TBiy  good  resHllB.  I,  howaTer.  wanted  tn 
ilarge  the  heada  on  tba  eardato  Ule-tiie,  bat  found,  on 
MmptiBf  la  do  ao,  that  tba  nfleetion  beoune  ao  wak 
_id  faaa;  it  waa  iupoailble  to  traae  it.  FerhapiBomB  cor. 
r«<pDQdeDt  who  b  aoquaiptoil  with  pbotcgrapbj  will  lei 
me  kuoir  if  it  ia  poaaible  to  BOlargB  aueh  baada  to  li(*4lii 
-it  one  operation  In  thia  manner  f  Frobablr  there  ar^' 
enBeBhattaranitedfortbepnrpoaa  than  tbaonalpoaaaia. 

[32S14.1-Hopktn*on    aftfety-vftlTa.-wiU    mny 

i.Bkalch  would  Dbtige,  or  Bay  in  what  back  number  i' mac 
ga  fonnd.    Also  tj  which  wbj  tha  parfuiaied  holaa  (tii 

ihouid  look,  upwarda,dowawanla,  orBidewa7af.-lKaH. 

[SaSlS.J-IWminB.- 
9a4h  Eopped  flr^boxen  - 
lopa.    la  tfaii  tnu  * 

the  bait  poeltian 

U.  B.  asD  L.  CLtaHEB. 
J3!S1<.]-0- B.  B.  BDKtni 

1  YannHtb  P    I  baliare  thi,  _ 
1  ningle  dririnfl  whaela  about  6ft. 

1 — J  ...-  ]((y,  Blaekwall- 

B  diMng  wbaala  I 

[aU7.]-To  Watob  7abbeTB.-I  baT«  drlUad  np  a 

■bio«  to  pM  BH  ^mt  In,  bot  ooot  gwt  tba  naw  bit  bn 

fa.   vn]BOM*MMWlBetb*wvtkayAtBlHt«udi>r 


rx»U1— PlTBt  B.  Ba.  SzwmliiBtioii.- WillieM 
iSdidaWot  laatyaar  kindly  gl«  an  Idaa  of  tha  a»B^ 
„  pnctksal  aWi.tr,  ™«l-tt™.'    H«  ^."2* 


,„_ -ta  required  ol  him  ?  Whrt  ia  tba  praotleal  eiaiii.^ 
tioninbiohwr  r  Can  tha  BBeaBaant  akDl  in  diwectlDa  la 
1^  a^dSdt  I.itauchaaoaniiBmaBtw'.dwittanIa 
leaoheiT  Al«  plewa  nama  aoma  good  worfca,  BlBOaalaiy 
and  adianoed.  on  tiU  Bub)eot.  Thej  ahonld  not  hg  ua. 
tomical  books  hi  tha  ordinary  aenao.— Bnanairoaa. 

[SSSn.l-Telephono.-WillBomaktadnmdatlalw- 
mi  whether  a  Eatteiy  cuirant  oooaaion^lT  pa^ 
Siroughthe-iraa(toringbeU)  oonnwjlad  witt  Iwd  W* 
iifaonn,  thereby  innr«aln|r  the  maguat  poww.ii  hkelj,  la 
Douna  o(  UiBB, to  be  detrlmontal  to  the farrotyptplalm f 


r3252B.l— To  PhotOgrBphera.— Can  any  d  Ih 
nnm^oaa  pbotographio  amalmra  who  ooiMoealU 
^naMrqucnesglTe  ma  any  Informatiau  ai  to  thwB 
serienoe  ot  a  naw  kind  of  aoparatui  I  bar.  uaaa  a« 
Jtalriend'ar  It  I*  oaUad  Dnbnmi'a,  and  raqni™  w  *lj 
™m' hut  I  do  not  quite  nnderHwid  the  wurUag  ol  B 

iS2528.1-8te«m    Lmnoh. -Will   asBa  earnnt 

,l,nt  kindly  cin  mo  inatniction  f  I  am  dm  bnildiafl 
■^m  laniuih  tor  rirer  work,  and  to  taka  pleaaon  pBM 

WoiTta '^ " S'e'''Board  of  Trade P  0" J^?^ 
"nd  of  hoU^  In  the  boat,  dtbar  wrtliial  or  barta«lal » 
wbaljr  J   1  am  about  lo  pnt  two  amall  wtkal hoil«l> 


Teuide-  alawbinU  aa  to  proonBaiation  wonM  bBMS 
uSlul  to  ma.  I*'""°"™'^i^l2S^t^^^SI 
i^Ml'^wlll  ditlar  rtdaly  aa  to  BfonumOlatiou.  Bi 
^"g  «™oon««.aa«a  with  a  ?<>a^  *!- A" 
^r7™Si«i  w^  a  tenrth  ayatea.    I  h»TB  detarmlnad 

lage.  35  and  M.  werda  asdlng  ta  1»™»  ™i^,"'^ 
Kd  TO*  are  dirMtad  to  be  pranooBicad  dw  ""  «•  ™ 


H^Twha 


^nLV  in  ih.  BaMrf  .^  bat  am  n. 
An  aiamnle  at  an  Kngluh  wac4  cn< 
■ound  would,  1  think  -"-  ' 
Q.mea  »"'> 'Jl"'***V:''3,"TrVj;_ 
monnt?£rBi°«"lS.^fcil^irX^La- 
i^jitjit\  rrtntr^  fTable  0.  PBgB  Till.)  the  tonn,  in 
i!iS^d«5^-ingii*'»"™'l"  «*»*»  iBflnlti™,  q<y 
Teth,  liBuedh.  Kapb.  P"""*  "J""  5|?'^^I^■^ 
ihnJi  •auTdina  to  g-narai  mlea  tba  Brat  two  latt 
?o^t^SS%ll.bl..  Thiaahouldb. 
™,  Sing  wilhiSt  math-  — '  '"""—' 
Br.t  p«rplur.  Tba  third  U 
thoahorte.ycttheortgi     ' 


[32S31.1, 


,.. haTing  lon(  a  1  eanniit  da« 

„ jded.— W.  G. 


Oanned  Maat.-Will  ar 

tba  follo-ing  iaformalionl-...  ."r-'----.  ..  _ 

oS"™n£37S!W.  Wgall™-!  'HzL^^r 

oaaa  who  ly,  or  nJy  partly,  o.™d  wl.lle  "S™!, 
lS»t  what  lima  do«t  It  plu  to  cook,  mi,  Mb.  <iaul 
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If  and  mau  in  tira  ibotm. 

BoLcnoB  n>  Ui. 

nat.  Btact. 

I.  K  to  K  B  7.  1.  B  tikM  Kt.  (a). 

luioqBaieh).  a.  kuieoKi. 

l&Uk<*F|ch).  3.  AnjtbteK. 

iQiutaa. 

3.  BUkoQ. 
I.  It.  to  Be  (A).  U.KiiuiT». 

(a)  1.  Btak«Q((r). 
!.QEttoQ<(ch).  -i.  KmovH. 

>.  Kt  tn  K  f.  a.  Asithiu. 

P>)  I.  BtoQKtS. 
£4toKS,*<. 


LijtoUitti.    ».  ?J^^y?5.'    3.KtiD 


JMiQfc-lB  41S  atn  la  no  rnuM  jonr  nr  i[  Bli. 
|IV  I-  P  **km  Kt.  lHBiiuB)t  a  Kt.  In  411 
IfHHTF.    a.  9^«>   3.QloKBBm^. 

t,  C  C— TliBBki  for  tlK  p>pan, 
EUTIflH  CHUB  PaOBLBU  ABBOGIATION. 

U  J«  iilil^i  Hnt  ta  mait  ba  origiiul,  ud  hitlur 


Miriwfll  0WU8  nwh  pnlticAi  I 


)  prvThnuto  the  Judtfci' 
Ddi>at  toba  dijquKliijvl. 


i*|li  pnfalBm  Bi»  to  mt  (to  Domprta  for  tha  liiigli 
IBUan  prl»),  bsi  BSC  In  additioii  ta  a  Ht. 
^t^  floor  an  taka  two  priua. 


Mor,  O,  MalTarn-Toad,  Dilitoo)  bj  April  30,  IBTH, 
■a  (Mh  pmblam  UBrt  bare  U»  oompnor't  motto 

Inpatash  wHl  b*  Bade  and  (Ornrded  to  Ibe  jndM, 
taifH  proiuDiioad  muid,  It  will  iliari]  j  b«  pHnteo  Id 
MOfOa  fOllootw  rviodlcali.  tba  Cbaw  Kdllon  of 
•kbh  an  mcaban  ot  thg  auotiatian  :~llliulraU>d 
Unttm  Kna,  Land  aid  ITour,  iUaitnltd  Anrtiot  n.il 
— -    -ie  JTm*.   dun  Hd»wj  CkrMKte,  fliidirr./d,- 


— ^. .  . — .  ---it  Had  all  will  bo 

idalHia  tka"W«t  PaparL" 

"  -  -'- lodnlKaun.  Abbott,  Andren, 

tIjntimVfm  lci)Ia<n  ;-BwDtT,  Ui  noTolir,  10; 

BfcyHy.  10;  aomtnatioa.  10  ;  lariat;.  S. 
nr  ■»!■■■  an;— Fisr  but  h(  (iDoladinii  Prtii  priia), 

0;  acoind  Ht,  C9!  beat  (aar-uonr.  £3;  bert  threa- 
aenr.  H;  beat  tinuwior.  £1.  The  Ti«~pr«ldent 
<Kr.  Asdmn)  hwi  alw  gfaiad  a  oopr  or  Ibe  fortb- 
mB^Bg  "Oben  Oou,"  bf  'i.  A.  Ullaa,  for  tfas  third 
iait  eat,  and  mlaiu  misor  prliae  will  aleo  ba  giiau. 


CpM  ot  ■duoklloa  In  aarDunr.~A.n  Inte- 
jDplant  the  eompUKtJTe  lam*  defoted  in 

,  JO  Tuioni  ediiotioiiAl  patparei  ia  to  ba 

nth*  rcMOtlj-unedrapwtof  tbaMiuiiteroF 

Pablie  luttraclion  for  Saianr,  a  kingdom  with 
tSaaOOO  inksfaitanta.  Tba  wMa  nambar  of  •daca- 
linal  otaUuhmaDti  ia  8,606;  at  Kh«lAn  and 
|—'l  '-  aafiOO i  of  iaatrnoton.  t.iOO.  Tba aalariea 
MMmt  to  ajaOfiOO  mwkii,  and  tka  toUi  adaoa. 
tfCMl  cxpcDBMan  IB.OOOODO,  al  wliiih  B,0(».O(Ware 
•Mta^batadb/thaOoTEtnnieat.  Xka  M^tadeTBtai 
NMaDB«iAaloita7a»mDaaiA  aad  XeaUchul'%. 
tJil<rW  to  Ifaa  «<mml  (oboot  iTitMB,  asd  neuJj 
MBMdi— *»..  1.0U,ODQ  marki-to  tha  daTcnity 
rfldMv,  wit^  it!  »l  Piiaf Hwn  and  S.UKi  atwlente, 
%M<aa  MaajOOa    Bsrk*   terjWHioDt.      'Xfae   toUl 

-     d-aait  oC  tba  Lnpiir  Ijainnitr  ia  1,1H^KI0 


AITSWISB  TO  CORRBBFONDEHTS. 


•.•  AD  rXMMwXu 
</  til*  Esauaa  Iti 

aanlM,  fT.C. 
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ABTICLES. 


IE  DIFFICULTIES  IH  THE 
tTUDT   OF  CBTSTAL8. 

Y  J.  H.  Collins,  F.G.S. 

1  (Iw  MinunimMi  Bociiti  iff  Orut  Briteii 
1.   DECEPTIVE  FOBHB. 

A).  Comparixm  o/  form*. 
onndlDg  planes  of  crjatal  forms 
QBuallf  referred  to  Biz    distinct 
i"  of  aiee,  in  which  the  axcB  vary 
ti,  relative  position,  and  number, 
ntial  charactera  of  these  sjatems 
^  in  all  mineralogical  tezt-booliB. 
not  be  referred  to  here.   The  object 
'eeent  article  ia  to  call  attention  to 
■cBemblancsa  which  eiiat  between 
id  combinations  belonging  to  die. 
tems,  und  to  auggeat  certain  obser- 
an  Huch  "  deceptive  forms"  which 
Dade  by  Btudents  who  find  them. 
rolved  in  difficulties. 
Eejulor  Octahedron  (Pig.  1).— The 
:  forms  closeljreaemble  the  regular 
Dn,  and  raa-j  even  be  abaolntel; 
uiehable  from  it  when  the  sevenU 
pen  to  be  aearlj  equal,  or  t 
al  form  happena  to  be  aomewhat 
f  developed  or  distorted ; — 
tetragonal  pyramid  111. 
tetragonal  pyramid  101. 
hemihedral  form  of  the  ditetrB' 
-amidirhkl. 
rhombic  pyramid  111. 
rhombic  combination  101,011, 
fculiar  combination  of  a  rhombo- 
nth    the    basal   plane   eometimcs 
in  ekaiybile. 

gularly  Developed  Oelnhedroni. — 
acnte  rhombonedron  which  may 
1  from  fiuor,  by  omitting  one  pair 
f  the  octahedron,  exactly  resemblca 
rhombohedron  aometimea  seen  in 
d  ckaiybite. 

combination  (Fig.  2)  sometimes 
ipinei  much  resemblea  the  acute 
edron,  with  basal  plane  (Fig.  3) 

irregularly  developed  octahedron 
'ten  seen  in  alum,  exactly  reaembles 
ibic  combination  102,011  (macro- 
th  brachydomcB),  which  is  aome- 
led  the  rhombic  pyramid  on  square 

Cvle  (Pig.  5).— The  following 
y  cloaely  resemble  it  ;— 

a.    Tetragonal  Forms. 
square   tetragonal   prism   of  1st 

square  tetragonal  pi-iam  of   2nd 


l3.  J^ombie  Forrm. 
rectangular  prism,  101,010,001. 
prism.llO.OOl, 
'  macrodome,"  Okl.lOO. 
"  brachydome,"  hOl.OlO. 
"brachy  priam,"  IkO.OOl, 

7.  Bexagonal  Form, 
rhombohedron,  when  the  angle 
littl«  from  right  angles. 
XTH.— MO.  eao 


4.  The  rhominc  dodeetAedron  (Fig.  6) 
closely  resembles  the  hexaeonal  combina. 
tion  of  priam  and  rhombohedron  (Pig.  7j 
aometimea  seen  in  eolette. 

5.  The  htrahedron  (Pig.  8)  often  eloselj 
resembles  the  tetragonal  sphenoids  which 
are  the  hemihedral  developments  of  th(- 
tetragonal  pyi^mida,  la  and  lb.  Such 
sphenoids  are  often  seen  in  the  chalcoprit^ 
from  the  mines  near  Bedruth. 

6.  The  pentagonal  dodecahedron  (Fig.  9) 
very  cloaely  resembles  the  hexagonal  com- 
binationof  prism  and  rhombohedron  (Fig. 


Combinations  of  the  cube  with  the 
octahedron  (Pigs.  11  and  12)  very  closely 
resemble  combination  a  of  a  tetragonal 
a  with  a  pyramid  of  a  different  oruer — 
either  110,001,101,  or  100,001,111.  Here, 
of  course,  the  resemblance  will  be  more 
close  in  proportion  as  the  slope  of  the 
pyramid  approaches  that  of  the  regular 
octahedron ;  and  this,  of  coarse,  depends 
upon  the  relative  lengths  of  the  principal 
and  lateral  axes. 


7.  Combinations  of  the  cube  with  the 
rhombic  dodecahedron  (Pigs.  13  and  14) 
may  closely  resemble  the  tetragon^  oom- 


6.  The  peculiarly  and  partially-developed 
combination  of  rhombic  dodecahedron  and 
deltohedron  (Pig.  16),  figured  by  Duu  as 
occurring  in  gamel,  mignt  be  essilj  mis- 
taken for  tlia  tetrt^onol  combinabon  of 
frism,  ditetragonal  priam,  and  pyramid, 
10.1nm,lll. 

9.  The  combination  of  octahedron  and 
rhombic  dodecahedron  (Fig.  16}  closeW 
resembles  the  tetragonal  cotnMnation — llO, 
111,101 — aometimea  toaaiia  eaintarUe. 

10.  The  rhombic  macle  of  Harmotome 
(ahown  in  croaa  section  in  Pi^,  17]  resembles 
very  closely  a  tetragonal  prism. 

11.  The  tetragonal  made  of  Buiile(Fi^. 
13)  cloaely  rcacmbles  a  hexagonal  combi- 
nation of  scolenohedron  and  prism. 

12.  The  rhombic  macle  of  AragtmUer 
Chaleoeite,  and  Nitre  (F^.  19)  closely  re- 
aembles  the  hezagonsi  prism,  110,001,  or 
120,001. 

13.  A  great  many  cubical,  tetragonal, 
rhojibic  forms  and  oombinatione  are  apt 

reaemble  certain  obli<}ne  and  anorthic 
combinations  when  their  axes  are  not 
highly  inclined. 

M.  Cleaved  fragments  of  tetragonal, 
rhombic,  and    oblione    minerals    may    be 

istaken  for  cubical  forms. 


(B).  JMenaimUum  of  the  True  Cryttal 
Syetem. 

14.  Cleaved  fragments  may  generally  be- 
lt once  distinguished  from  true  crystals- 
by  the  appearanee  of  the  phmes,  but  a 
ijryetal  form  cannot  be  aatisfactorily  deter- 
mined by  observations  of  ita  cleavuges.  If, 
however,  there  happen  to  be  three  seta  erf 
cleavages,  all  forming  equal  angles  with 
each  other,  and  all  eqnaUy  perfect  and  eariiif 
^fain«d,  it  will  probably  belong  to  the 
cubical  system.  Of  courae  the  cleavages 
may  often  be  detected  by  careful  examina- 
tion— as  flaws,  &c. — without  actually  de- 
stroying the  cryataL 

15.  Similar  planes  are  usually  marked 
similarly  with  roughneaaee,  striations,  cnr- 
rature,  and  the  like  irregularitiea.  Hence, 
if  in  a  crystal,  for  example,  resembling 
Pig.  4,  we  find  all  the  planes  of  equfu 
brightness,  or  equaltymarkedwith  atriations. 
Sic.,  wa  should  be  disposed  to  call  it  on 
rregularly  developed  octahedron ;  but  if  the 
larger  planea  differed  from  the  smaller  ones 
!n  theae  respects  we  ahould  be  probably 
right  in  setting  it  down  as  a  rhombic  com- 
bination. 

In  the  cubical  combinations  Fig.  6  and 
again  all  the  planes  will  probably  be 
[uSar  in  surface  condition;  whereas,  in 

Piga.  7  and  10  the  phmes  M  will  probably 

differ  from  the  planes  R. 

16.  Similar  edges  and  angles  are  likely 
. .  be  similarly  modified  or  replaced  by 
other  planes.  These  aecondary  planea  are 
sometimes  very  small,  but  they  may  often 
tie  fonnd  on  careful  examination.  Thus,  in 
anch  a  form  aa  Fig.  6  all  the  edges  may  be 
fonnd  replaced  by  small  planes  if  it  is  truly 

cubical  form;  while  the  hexagonal  com- 
jination  (Pig.  7)  will  be  likely  to  exhibit 
replacements  only  on  the  edges  between  the 
U  or  the  planes  R. 
seldom  that  a  student  will  find  all 
these  indicationa  £ul  him,  bnt  if  he  cannot 
get  a  clue  to  the  real  form  either  from 
replacements,  striations  and  roughnesses  or 
cleavages,  he  may  have  to  examine  portions 
of  the  crystal  ontically,  f"    —>••-•■  ""--  '"■ 


,  which  case  he 


only  by  destroying  the  crystal.     _ _ .  _ 

operandi  may  form  the  subject  of  another 
commnnicatioa 
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THE  SIEAH  JACKET.* 
rPHE  exact  value  of  etcntn  jacketing  for 
-'-  cjlinders  has  been,  a  Bnbject  of  contro- 
Teray  ever  aince  Watt  first  introduced  it  to 
the  notice  of  enfjinferB.  He  aaw  clearlj 
oiongb  that  to  obtain  the  greateat  economj 
it  was  necessary  that  the  Bteam  should  not 
bo  cooled  hj  coming  in  contact  with  a  cold 
crlinderj  and,  accordingly,  in  the  apccifiea- 
tiou  of  his  patent  he  stated  that  the  steam 
Teasel  most  be  kept  as  hot  as  the  steam 
-which  enters  it  durinc  the  whole  tame  the 
«DgineiBat  work,  and  he  proposed  to  effect 
this  object  bj  first  surrounding  thecjlinder 
with  steam,  and  eecondlj,  clothing  it  with 
wood.  During  tbe  century  tliat  haa  elapsed 
since  Watt  obtained  his  patent  the  steam- 
jacket  has  been  the  sport  of  manv  invcn- 
tora,  most  of  whom  failed  completely  to 
laderstand  the  principle  on  which  the 
utility  of  the  jacket  was  based.  The  great 
mistake  was  tne  snpposition  that  tbe  jacket 
waa  intcndiid  to  prevent  loss  of  heat  by 
conduction  and  radiation;  and  at  one  time 
it  was  a  practice  amongst  some  engineers  to 
"jacket  with  exhaust  ateam.  Just  as 
many  nowadays  fail  to  comprehend  the 
theory  of  the  componnd  engine,  so  tbcy 
tail  to  nnderatand  the  nature  of  the  service 
performed  hy  the  steam-jacket.  The  func- 
tion of  the  jacket  is  to  prevent  the  conden- 
sation and  liquefaetion  of  the  entering 
■team  as  it  cornea  in  contact  with  the  sur- 
faces of  the  cylinder.  It  will  be  understood 
that  the  jacket  being  in  close  connection 
with  the  boiler  the  steam  contained  within  it 
is  actually  hotter  than  tbo  steam  entering 
the  cylinder,  because  the  latter  has  been 
ali^htly  reduced  in  temperature  by  undcr- 

King  a  little  expansion  in  moving  from  the 
iler  to  the  ovhnder.  If  the  cylinderwere 
not  kept  hot,  the  steam  would  be  condensed 
by  coming  in  contact  with  the  cool  aurfaee 
of  the  metal,  and  it  would  be  con{lensed 
still  further  by  condensation  during  expan- 
sion ;  but,  if  the  cylinder  is  surrounded  by 
hotter  steam,  the  slight  condensation  wtiich 
theoretically  takes  place  on  expansion  is 
compensated  for  by  the  heat  of  the  steam 
is  the  jacket,  whica  thua  not  only  prevents 
an  initial  condensation,  but  also  the  lique- 
faction folliintng  on  expansion,  which  is 
thus  transferred  from  tho  steam  in  the 
cylinder  to  the  steam  in  the  jacket.  The 
great  advanta^  of  the  jacket  is  couac- 
quently  found  in  tbe  fact  that,  whereas  con- 
densation in  tho  cylinder  would  be  a  serious 
loas  of  heat,  the  condensation  in  the  jacket 
in  no  wayrepresentsaloaaof  fuel,  for  what- 
ever heat  is  withdrawn  from  it  is  expended 
in  mointniuing  the  steam  in  tho  cylinder  at 
its  full  p(>ner.  and  consequently  the  ateam 
ia  used  with  the  greatest  degree  of  economy. 
The  rationale  of  the  action  of  the  jacket  is 
beat  acen  perhaps  by  looking  at  the  cycle  of 
phenomena  taking  place  in  a  simple  un- 
jacketed  cylinder.  When  ateam  enters  sach 
a  cylinder  a  portion  of  its  heat  is  expended 
in  bringing  up  the  metal  surfaces  to  an 
«qual  temperature  with  the  steam,  by  which 
aa  Bpprcei:tblc  quantity  of  steam  is  con- 
densed into  water,  which  passes  through, 
not  only  without  doing  work,  but  actually 
reducing  the  temperature  of  tho  cylindt^r, 
the  heat  contained  in  wLich  ia  abstr^ted 
by  the  water  an  it  ia  reconverted  into 
Taponr  at  the  end  of  the  stroke.  Without 
a  means  i>f  keeping  its  contained  steam 
hot,  the  cylinder  may  thus  be  said  to  act 
as  a  coudcnter  at  the  beginning  of  the 
stroke,  and  as  a  boiler  at  the  end.  the 
result  being  a  great  waste  of  heat.  There 
are  other  mi'au^  i>f  keei>ing  the  ateam  hot 
than  by  auri-ounding  with  a  jiMiket  opi'n  to 
tbe  boiler — notitbly,  lir>t-air  supplied  oy  the 
fnmiC'j  giisi'H.  an  1  superheating  the  steam. 
There  are  piMi-'.iivil  obji^etioun  to  the  em- 
ploymp.'nt  i>l'  ciiho;-  of   tlio^x;  devici-s,  and 


tbe  only  successful  method  of  minimieing 

the  internal  condenaation  of  steam  is  tho 
nee  of  the  jacket.  Ht.  Fletcher,  in  the 
useful  aud  practical  little  manual,  whose 
title  we  give  below,  tells  us  that  there  are 
still  to  bo  found  some  engineers  who  call 
in  question  the  benefit  to  be  derived  from 
the  use  of  the  jacket,  and  hy  the  aid  of 
figures  and  "  repaired  "  indicator  diagrams 
prove  to  their  own  satisfaction  the  truth  of 
their  opinion ;  but,  says  Mr.  Fletcher,  very 
little  dependence  can  be  placed  on  the  re- 
sults arrived  at  by  theoretical  investiga- 
tions, hy  which  we  suppose  him  to  mean 
such  "theoretical"  investigations  aa  he 
refers  to,  for  it  ia  certain  that  if  the  engi- 
neers he  haa  in  his  mind's  eye  were  better 
acquainted  with  the  theory  of  the  steam- 
enirine  they  would  cease  their  laboured 
attempts  to  prove  by  figures,  and  what  they 
arc  pleased  to  term  practical  experiments, 
that  the  use  of  the  jacket  is  a  mistake — 
summing  up  their  judgment  in  the  erro. 
ncOHS  conclusion  "  that  the  loss  from  radia- 
tion may  just  as  well  come  from  the  steam 
in  tho  cylinder  as  from  the  steam  in  tho 
jacket."  This  view  of  the  question  is  not 
by  any  means  uncommon  amongst  "  prac- 
tical men,  who  seem  to  be  unaware  that 
radiation  has  nothing  whatei'cr  to  do  with 
the  matter.  Radiation  is  a  loss  that  goes 
on  with  every  boiler,  as  well  as  every  cylin- 
der, and  no  one  would  propose  to  steam- 
jacket  a  boiler,  but  we  do  take  care  to 
clothe  them  where  possihla,  and  prevent  the 
loss  as  much  as  we  can.  And  jaet  as  the 
engineer,  well  versed  in  the  theory  of  the 
ateam-engine,  puts  a  jacket  around  his 
cylinder  lo  prevent  interaal  condensation, 
so  he  clothes  the  jacket  to  minimise  radia- 
tion. But  the  loKS  from  condensation  of 
live  steam  and  subsequent  evaporation  of 
the  water  is  far  greater  than  that  from 
radiation,  which  can  be  materially  reduced 
by  very  simple  means.  There  is  no  doubt 
that  much  of  the  opposition  to  the  steam- 
jacket  found  amongst  practical  men  ariees 
from  thefact  that  their  experience  ha!t  been 
acquired  under  unfavourable  conditions. 
Eithet  the  cylinder  and  its  jacket  have  been 
badly  dcaigaed,  or  the  ateam  uned  has  been 
abnormally  wet.  The  many  defects  in  con- 
struction arc  clearly  pointitd  out  by  Mr. 
Fletcher,  who  promises  us  a  treatise  on 
steam -jacketing,  which  wc  arc  sure  will  be 
welcomed  by  engiucera. 

The  leading  principles  of  efficient  ateam- 
jacketing,  though  simple  enough  in  them- 
selves, require  no  little  skill  fur  their  suceesB- 
ful  application,  and  a  brief  nwuiii"  of  theru 
may  aCord  food  for  thought  tii  Tmuiy  of  our 
engineering  readers.  In  thi:  first  phice  the 
jaiHcet  should  completely  encircle  the  cylin- 
der from  end  to  end ;  and,  secondly,  it 
should  be  constantly  supplied  with  ateam  at 
the  full  boiler  pressure.  Tlic  arrangement? 
should  bo  Bueh  that  the  steam  circulates 
freely  around  the  cylinder,  while  at  the 
same  time  accumulations  of  air  or  water 
should  be  rendered  impoHsilile.  The  work- 
ing barrel  of  the  cylin<Ii;r  should  be  made 
as  thin  as  pijssihie,  and  of  the  best  con- 
ductor of  heat — a  point  of  no  little  imiKir- 
tauce,  which,  when  properly  attended  to,  is 
pi-oductive  of  eonsiderablo  udrant.-igej  for 
the  object  is  to  impart  the  heat  of  the 
jacket  steam  to  that  in  the  cylinder,  while 
by  using  thin  metal,  aud  that  of  the  hardest 
kind,  wear  is  reduced  to  a  minimum.  Mr. 
.Fletcher  proposes  that  phosphor  bronze 
should  be  used  for  the  purpose,  as  liners 
,  made  of  that  alloy  might  bo  nia<lc  as  hard 
:  OS  deairetl  and  be  furnished  with  an  excel- 
lent aurfoce  to  reduce  friction  to  a  minimum, 
while  their  thenuiil  conductivity  would  be 
more  than  three  times  tliat  of  cast-iron. 
This  suggestion  ia  deserviug  the  attention 
of  makers  of  steam-engines,  for  a  phtisiihrjr 
bronze  liner  would  not  odd  mat<-riiilly  to 
the  expense,  while  the  extra  cost  would  lie 
coTCi'ed  by  its  durability  and  great  conduc- 


tivity.    To  obtain  the  greatest  economy 
from  the  jacket  it  ia  imperaUve  that  the 
working  ateam  should  be  as  dry  aa  posaiblo, 
because  all  wet  steam  is  evaporated  in  the 
cylinder  by  heat  abstracted  from  the  steam 
in  the  jacket;  and,  last  but  not  least,  all 
jacketa  aud  other  receptacles  for  live  ateam 
should  be  carefully  clothed  and  lagged  to 
prevent  radiation,  for  the  loss  of  heat  from 
this  cause  is  sometimes  very  great.    For 
instance,  the  great  Corliss  engine  at  Um 
Philadelphia  Exhibition  had  a  ikyer  of  lis. 
of  hair-felt  and  logging  of  lin.,  while  over 
oil,  and  separated  by  a  half-inch  air  spac^ 
waa  a  casing  of  polished  iron,  radiation 
being  less  from  amootlt  and  bright  snr&MS 
than   from  rough    and   dirty    ones.       Mr. 
Fletcher  gives  a  couple  of  diagrams,  ahow. 
ing    bow     the    8t«im- jacket    should    b«    . 
amnged,  and  those  who  are  interested  is    - 
the  subject  wonld  do  well  to  read  what  he   '. 
has  to  aay  in  the  little  work  which  we  hope    : 
is  only  the  forerunner  of  a  large  and  ex-    ^ 
hauattve  treatise. 


THE    OBaAN:    A    COHPREEKHSm  . 
TREATISE  OK  ITS  MAinTFACTVB^  - 
FBOCITBAL,  Aim  LODaKBBT.* 
Bt  John  Watson  Wasxuf, 
AmodaU  of  tht  CnUrtii  a/  Orguuti,  Lniat. 

PART    I.-GENER\L    TREATMEHT  DT - 

MANUFAaURE. 

t,  'T^HE  amount  of  the  Drop  should  almt}t 

-L  be  same  in  sU  Feeders  forming  a  poriica 

of  one  Bellows,  althouifh  such  feeders  omj,  U 

already  seen,  easily  differ  in  area.     The  tsmh 


_  mple- 

It  must  be  strictly  borne  hi  mind  tU 
tliroughout  this  entire  description  of  ttl--~ 
Rellows  the  keys  are  always  assumed  to  be  rt'^ 
ths  front ;  that  is,  the  most  elaborately  tieilll^ 
fn^ade  of  the  Instrument.  When  kejl  «•  ■^~ 
otherwiseplaced  ■uchconrideratioiuMBnla>  "^ 
volvpdinthe  position  of  the  Flayer  maitk* 
modified  accordingly. 

U.  It  will  now  be  as  well  to  give  a  little  nod 
Information  with  reepeet  to  Donble^otica 
Feeders,  as  they  are  not,  except  Uie  Terttnl 
much  known  in  England. 


shape  hinged  to  its  mdei 
both  hinges  being  at  same  aide,  and, 
close  to  each  other;  the  under  Feeder  mint  M    _: 
smaller  than  the  otber— that  is  toes;,  itmHl  ^^ 
not  comesofaratiug-edgeastheupperVeadait. 
the  latter  thus  overhang  lower ;  the  Lsg  ii  tB 
upper  feeder  (same  board  aa  usual),  the  valNK 
in  the  under  Feeder  ore  placed  as  usual  (attV 
surface),  those  in  the  board  to  which  Lvf*    .- 
attached  are  also  on  upper   surbce,  as  uHlL    . 
but  they  must,  of  course,  all  be  orer  the  ■*    : 
in"  of  the  under  Feeder,  so  to  havaBe  '•^b'^- 
munication  with  latter;  a  Tmnk   most  I"*-,' 
cub  fnim  under  lower  Feeder  (n— r  hing*  tjl  *  -  - 
most  saving  of  space)  to  Keceiver.  The  botK^ 
edge  of    lower  Feeder    must    alwsj*   be  A     ■ 
contact  with  something  soficiently  stcceig*^- 
tirml;  resist  downward  stroke  of  Lug;  ■'>^^?  ' 
contact  ahoujd,  by  rightB.be  the  entire  wid^- 
of  Feeder,  so  to  save  Bracing  latter,  axoent** 
sides.    The  lower  Feeder  may.  if  dealwd, J* 
hooked  down ;  but  note  it  will  have  a  W*y 
traversing  motion,  and  both  IfooUng  (it  P**~ 
sent),  and  Trunk  just  spoken  ot  mnstaaw^' 
modate  this. 

W.  Tliifl  is  an  excellent  form  of  Feeder,  far  »* 
not  only  does  not  complicate  but  posiliT*"J 
limplifiei  Blowing-action;  and  little  if  ■i^' 
additional  space  is  required.  But  It  amt  bff  "^ 
nil  cages  remembered  that  donbl»«eti^^ 
Feeders  oconoTnise  only  time  and  tpoM.  ssd  K^ 
poicei-— at  all  eventa,  to  any  great  ^x^g,- 
I  These  points  in  connection  with  Doablewt*'"^ 
have  already  been  touched  on  (6,  h.  anU).  , . 
X.  The  Whole  Double-dmp  oettoa  m^,  JL 
chuose,  be  made  exactly  Uke  pweadiag.  at>*3 
'  ~~     •  .Ui  rights  rum  wl. 

i 
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ba  now  all  parallel,  >nd,  therefore,  d.<>       Till-tali. — See  own  Departmatt.  \  tX  all  eTenta  to  n  great  extent.    Neither  oui 

Another  and  more  common  waj  ia  in  I      WxiaHTg, — 5m  own  IKu.  (16,  n.)  I  Uie  inner  be  the  iBeaerroir   helonging  to  the 

MhFeadsnot  aune  aiie,  the  lower  OD''  g  Acrnii.  CooarBDimoH.— The  oomplatc  I  o"ter;forthie.  the  outer.  inn«t  have  the  heavier 
BeliowB  oomprehenda  the  fcllowinir— Boring.  P«»»"™'''^fi™^ '''a'«^«'P"a"™»»Ppl'e 
Brare«,  Doors,  Pramea.  Gnazdi.  Hingea.  to  tto  o^ter  nniat  be  participated  in  by  the 
Leatherinf;.  Lu^a,  Panels,   Begolators.    Siba.  i  "mer. 

Spines,  and  Siidcera,  Tiea,  and  Tie-rods;  also  >     j.  Speaking geoeraU;,aiulleaTingBMerTOin 

Access,  and  Framing  and  Qenenl  Workinga.  .  ont  ot  queation,  there  c*n  hardly  be  a  groa^ 

'   Forall  tlieaetMharaafter  follyin  Parll>s(ail«il,  '  mistake  than  the  placing  of  one  BaoeiTer  inaide 

Connection   op  Difrbiiit   PitiBanBiB. —  j  another ;  for  even  aappoaing  a  auffioient  supply 

See  in  IiOCXTiOM  kSD  Abbamonknt  (8,  w.,  and    at    the    two    pressures   obtained,   ttiwe  ttuut 

<    an).  remain  tbia   important   objection — vie.,    that 

f,  CoMBiKiTioH  OB  DoiTBLB -FSBseusi  Bit.  [  "'"^  '^^  ""**'  Peoder  ia  inevitably  in  it*  wrt 

LOWS.— For  the  Aatomatic  Valve  ftrrftngement    ""^  monwnfmn  a  Large  one,  it  remaina  in  it« 

by  whioh  one  Blowing-handle  or  other  Aotuator    "HPP'v  wd  q*ick  motvtn  «.  SmaU  one;  ao  that 

■»  enabled  bo  aapply  two  Keceivera  not  alike  in    "^n  if  room  aotmlly  »ved,  it  is  at  the  expense 

Bre«Bnre,»««inABaii(OBiuHT  (8,y.)  andEiaaB-    »'  Pn*»  «"»  steadmeea :  there  are  also  the  oom- 

<oiBB  (1-t,  i  ).     That  treatment,  of  course,  aup-  '  plications  of  TtlUalt,  and  diCBcalry  of  ai 

waea  two  independent  Structures ;  but  it  wfll ,  fj^  "^  BecaiTer.    Sm  further  ir  « — 

ivident  that  a  compact  and  not  very  large  :  ^    ■  *-l' 


aiptot«  aepuate  atraetnre,  with  bot}i    ; 

and  Top-board;  the  latter  ia  firml.v 
1  to  Bottom-board  of  the  npper  Feedui , 
rom  iin-  to  lin-  away  from  it — that  ie, 

that  ipaoe  batween  the  two  Boards : 
era  nsBSWsry  to  keep  op  the  oommuni  - 
ithUi*  outward  air,  sa  one  Feeder  does  , 
o««chaag  the  othw ;  tbe  Snckers  ai 
ide  of  Lower-board  of   upper  Feeder. 

nndK   nda    of    Top-board  of   lower 

«t  oooTsa,  Tnmk  from  latter  t<>  ' 
The  whcde  surface  ot  Lowest-boan] 
r«nsted,  hooked,  if  daiired.  Thif. 
oent  neccaaitatea  an  extra  Board;  but 
ly  be  avoided  by  numing  one  or  moic 
'  tunnels  thron^jh  Beceivor  (Tronk- 
ac,  the  valves  ot  Uppei.- 


n  RasBBvoiBS 


h  placed  at  U>e  part  o/  Jt«:ri«r  ftoarcJ    ^.^^   bMowb.  caiMibto  of  giving  two  dUtinct       j  j.  Exhadpt  Bm-Lows.— Thew  will  oftra  b« 

Iw  Tnm*i  the  valves  of>wer  Feeder  ^jll^isures,  will  be  in  many  oaae?  very  conve-    nwuired  for  Pneumatic   Draw-action,  Ac.    An 

I  liont.     Oneanch  design  will  now  be  given.       I  SxhaostBeUows  may  bedrnplydeacribed  as  u 

g,  Thit  Bellows  is  made  in  the  ordinary  way  '  ■'"linary  one  turned  upaide  dovra ;  the  Ln^  (A 

HBnumoM  h*  Antiior    lor" it  I  -fl»»t  is.  with  Tmnk-band  and  two  Feeders    '™  ^Mders  thus  at    the    highest  instead  of 

^lS!to?hs?eriiS^!^  of    'the  number  of  Feeders  is  not  material),  but    'he  lowest  point.    The  Valves  or  Saokers  mnrt. 

3'^^«1rr^thl'h«Beceiverintwoinst~dofinone.TheWd    l.^.-r^  ,'^    '.^_^i?.P^r'^  °    '^ 


low  of  free  laediiw.  Tfaia  last  amnge> 
not  reeoQunsDded  "--    '--■---    •--  -■■ 


Ceceiver,  and  raqniroa  space  beneath 
Lill,  it  may  sometimes  be  of  use  wheD 
ery  eonflned.  and  then  yet  exists 
r  the  Lower  Feeder  to  draw  from. 


olso  ahould  be  lin.  (or  2in.  it  possible)  wider  f»*"»"''n-'  (correspondiM  to  the  Feedew)  will 
ihBB  uOTol ;  inside  the  band,  and  exactly  ^,  't  toP  (outwde) ;  those  of  the  Yaewiim 
teneath  the  division  between  the  two  Eeceiveis. ,  '^^"•*,"  («"f  ""ff,  *«  *he  Beceiver)  at  upper 
vill  be  a  Partition  placed  edgewise,  in  contact '  '^^^^}  MiddJe-board.  Tiie  Weights  wiU  now 
.ithEeceivera.  and  extending  nearly  to  bottom  be  attached  to  the  underside  of  Bottom-board, 
..f  box  formed  by  the  Tnink-bind;  from  or,  better  atill.Uid  in  on  ashelfaiBxodfco  Utter 
ihis  Partition  a  Seoond  bottom  wiU  eibdnd  the  ■*'  sntBoient  disUnce  from  it  to  admit  them. 
,  ntire  portion  of  the  space  beneath  one  Re-  ^ho  Bottom-board  should,  when  quite  down. 
.-; —  ,u...  catting  off  all  communiration  with  '*»*  on  the  floor  or  some  other  suitable  t»n- 
■  ■■      ".....    —  g^,j^jjj|j   atniction;  BO  to  prevent  the  Weignte  dragging 


•  DoiihU-Acliim,  Vertical  is,  in  working, 
ike  preceding  (first  ot  the  two  forms) 
lat  Uie  Feeders  are  all  set  up  on  edge ; 
iver  is  now  disconnected,  and  com- 
d  with  entirely  by  Trunk  (often  ot 
.Ule      length       as     at     Winchester  ^  j^-j^  y,    p^^ 

^-   ^   '■;■  V  "'■^^"Wl    ^"'.''""*''!lK>ttom;lh^re  must  he  sufficient  spa 
[  uaed  chiefly  with  Water  Motor,  and  '  ^ 

ia  exceedingly  well  adapted  ;  in  auch 

!h    Feeder    has   ««ien^J  '"o  'olds.  .  ;„^t^  ^^  t^^^       rt_     In  se^nd  bottom.  n«i.- 
.  more,  and^re  ^e  gene^y  two  ^  „, 

.ITTC™"!^.!  '  .!^_'J._I    .nfacient  siio  ;   and  on  these  will  be  laid  or 


•0  far  open,  and  thus  straining 


snace  fiin  fj   ■  the  Fold*,  Ac. . 
TbeUeerS^rndt^ttomTnd  Middle  board\  t*"""      or,  if    this  be  "not    practicable,    thi 
as  to  allow  free  opening  of  Rccei        '  ""'•■ *  *"  ""''"^  *"  *'"'  ""''"'•-'""l  *■• 


Feederj — and  these  whole-movement 
9  in  action  at  once — that  is  to  say,  halt 
itroke,  and  the  remaining  half  with  the 
broke,  and,  ot  course,  a  very  large 
ot  wind  ia  iuppliad ;  bnt  the  force 
ia  obviously  in  same  ratio,  and,  there- 
n  hand-power  is  used,  care  is  necessary 
ve  too  many.  Here  is  the  ^eat  value 
;1e  powerful  machine  mot«r.  When 
as  two  folds,  one  should  be  inverted. 
snever  the  Feeder  is  double-acting, 
.ver  should  be  enlarged  in  proportion, 
it  onateadineaa.  As  to  do  this  laterally 
.  in  most  cases,  to  lose  the  advantage  ! 
om  saved  by  thedouhle-actiou  Feeder, 
nerally  beat  to  have  on  additional 
Receiver  the  same  size  as  the  lower 
placed  immediately  over  the  latter,  the  ! 
da  ot  the  two  reoeivera  ooojoined  by 

0  insure  exactly  uniform  ascent.    Tbe  ' 
ivers  are,  ot  eonrse,  in  oommunication 

1  other  by  the  Tmnk  aa  well. 

If  a  small  Bise  be  all  that  is  demanded 
I,  and  these  Beceivera  be  large,  each 
te  but  one  fold — one  of  the  two 
I,  ot  course  havinj^  Inverted  rib.  But 
sable  Bise  be  wished,  or  it  Bellows  so 
at  a  wide  rib  materially  diminishes 
adty,  it  wiU  be  best  for  each  Beoeiver 
ts  two  folds — one  inverted — aa  usnal. 
dtr  Mparats  from  Beteiver.  Some- 
eFeedet  ia  pat  at  a  distance  from  the 

!  the  oommnnication,  of   course,   by 

Th*  advantages  are :— 1.  A  saving  ot 
ide  ease;  2.  A  greater  ateadioess  in 
•s  any  Jnk  at  the  Feed  is  diminished 
ud  elteot  by  the  elasticity  ot  the 
ot  sit  contained  in  the  Trunk.  Addi- 
ork  ia,  of  course,  involved,  as  another 

required.    The  Trunk.band,  or  Box, 
■eier,  be  often  dispenaed  with. 
*  is  obviously    an    excellent  method 
iK-rcom  inside  case  is    liajiCed,   or  a 
•«d  (aa   HjdrauUo    Bngine    in   some 

bich  is  at  bB  jerky.  With  a  Kotary 
ie.  or  driving  Shaft,   furnished   with 

EccentricB,  Ac,  there  is,   of  course. 

•*  onsteadineas  («>  17.  1.).  See  also 
>■  un>  AnuKaaiuirT  (7,  b,  and  on). 

nana  Blowing-action  ia  always  tlaha- 
ilh  panDel-nSbcd  Feeder,   as   singli 


^-nfflcient  size  i 
itherwise  applied  the  Automatic  Valves,  of 
lOurse  arranged  to  close  when  the  npper  board 
cf  Beceiver  has  risen  to  sufficient  height.  It 
vilt  be  in  this  Bellows  desirable  to  have  (in 
nddition    to    moveable   Feeder  and    Beceiver 


Bottom  mnat  b«  united  to  the  Uiddle-board  by 
a  sufficient  number  of  cords  or  Tie*.  Of  course, 
no  Waata-vnlve  is  required. 

It  will  be  seen  that  an  ordinary  Bellows  can 
easily  be  converted  into  an  Eixhauat. 

k.  BssBBvoiRB. — Suown  Die.  (14,  j.). 
•"  LOCATION  AND  ABttANQEMENT. 

1.  OittBBAL  Location  and  ABBANoamNT. 


Panels)  the  Middle-board  to  screw  to  Trunk-  l"-*^  '^T  axceUent  and  sate  rule  with  regard 
l«nd,  screws  passing  through  former  intc  ^  the  looation  of  the  Bellows  will  be  simply 
litter,  heads  thus  beneath ;  Feeders  ■'  set  in  "  '  this— bwp  them  oulrida  the  OrgJin  if  posiibla ; 
the  requisite  amount :  this  decrease  of  relative  particularly  is  this  to  be  desired  when  the 
irea  ot  Feeder  surface  will  diminUh  defecl  ;  Ocgaa  ia  Urge  enough  to  allow  (snppcaing 
t>  be  now  noticed.  First,  however,  it  is  neces-  BeUows  absent)  ingress  of  the  entu«  peraou  to 
observe  that  the  relative  area  ot  the    the   space   immediately  at  the    back   of    and 


IBO  Beceivera  ahould  be.  if  possible,  such  that 
tlio  one  forming  the  Beservoir  is  smaller  than 
rde  other,  so  tostill  further  diminish  the  said 

h.  The  foregoing  is,  as  just  said,  very  handy, 
iiut  ia  defertive  simply  becaose  the   steadi- 


nill  M>proxiniat«  to  B«ceiveT  area  :  and  this,  as 
Lilready  seen,  makes,  nnleaa  with  good  Blowing, 
tie  Beceiver  doBM:  atill  this  need  not  lie  so, 
f>r  the  stroke  may  always  be  proportionally 
'tower.  The  defect  may  be  mitigated,  first,  by 
I  klaoing  siae  of  Feeders  (gob  lid  ot  altogether, 
■•\  oouise,  it  latter  small  enough,  but  then  the 
liellows  become  aa  extravagant  in  material  as 
Bi  complete  independent  Beservoir  (*s«M,  i.,and 
on)  ;  2nd,  by  so  apportioning  the  pressures  that 
both  are  almost  ^waya  in  use  (this,  of  ronrae, 


..^ ^   _.  only  foraamall  portion  (t 

the  Choir  Organ,  taking  Qt  6w.  and  Ped.  i 
with  the  heavier — this  is  perfectly  practicable 
iLOd   good)  ;    4th,    by  ao  arranging   that   the  | 


beneath Claviers,assuming  these  placed  aa  usual 
m.  Before,  however,  going  more  particularly 

into  exact  arrangamente  under  the  various  cir- 

oumstances,  it  will  be  as  weU  to  touch  on  oneoc 

two  general  points, 
n.  Siis  of  BtUmat  Neeaaari/  for   Aut«maii« 

ContrDt  of  Sa^M. — This  is  gone  Into  nndar 
with  focAstroke  '  Dix.  of  Sub  (15,  r.). 


ighter  is  always  ia  use  (as  when  heavier  take 
only  Ped.) 

See  all  these  arrangementa  hilly  in  ArroB- 
TioNSiNT  (S,  I.,  and  on). 

i.    Osx    BltLOWS    (BsCltVBB)    INMDH    AK- 

oTHEB. — This  has  in  some  cases  be<>n  done,  as 
in  the  Organ  by  Hill,  in  the  lat^  hall  at 
Belfast.  It  will,  however,  l>e  obvious  that  in 
such  case  botb  must  be  Beaervoira  ;  for  the  innsi- 
one  must  tn  such,  oa  its  rising  or  hlling  will 
inevitably  affect  and  vary  the  density  or  pres- 
anre  of  the  wind  in  the  outer  Bellows ;  and  the 
(alter  could  not  rise  and  fall  without  inter- 
fering with  the  inner  one  unless  tbe  rise  (of 
the  onter)  were  mode  so  considerable  that  the 
'  adrantage  of  saving  space  would  be  neatcaliaed, . 


0,  Fe«iUr  ai  Diitanet  from  Receiver. — This  has 
already  been  treated  in  Dmion  (4,  o.) ;  conatnie 
what  is  there  aaid  with  what  is  directly  given 
■rith  reference  to  distnnM  ot  Beoeiver  from 
Sonnd-board. 

Jftcestity  imdTreatme^  of  CaiteaineTtBttiowi. 
— See  own  Department. 

p.  DiitaTue  ofBelloWM  (Rteeivtr)  from  SauMd- 
ioard. — This  matter  muat  be  touched  on  care- 
fully—1st,  because  it  is  one  ot  great  importance 
[and  that  in  the  first  lay  out)  ;  2ad,  because 
Lhere  ia  a  great  diversity  of  opinion  respecting. 

q.  The  general,  though  not  invariabl*.  beOet 
in  Uermany,  France,  and  Knglond  on  this 
natter  (sofaraalhavebeenable  to  ascertain) 
:s,  that  a  Beoeiver  cannot  safely  be  kept  moob 
farther  from  its  Windchest  than  about  12ft., 
except  with  the  awistonce  of  on  (intermediary) 
Beservoir.  Professor  TOpfer,  ot  Weimar,  haa 
in  particular  been  very  strong  on  this  point 
[observe,  I  am  not  giving  Prof.  TOpfer  as, an 
*uthority  on  Organ  structure,  having  no 
4iact  evidence  as  to  his  real  knowledge),  and 
B'rL-nch  and  Bngliah  builders  have  constantly 
Morked  on  thia  aasamption. 

r.  That  this  view  is.  however,  partly  ewo- 
aeous  ia  demonstrated  by  tlie  usage  ot 
.American  huildera  who  happen  in  this  reipeot 
m  have  gsne  further  than  ourselvea.  With 
Ueears.  Johnson,  of  Westtield,  Mass.,  SOtt. 
distance  without  Beservoir  is  not  at  all  aji  nn- 
from  Bellows  (Bdceiver)  to 
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Windehest ;  (ud  the  prwent  writer  c&n  testily, 
from  uttoftl  handling  cf  one  of  their  instru. 
ments,  tbkt  it  can  De  done  witli  piopnetr- 
The  Organ  erected  by  this  flrm,  in  the  North 
Congregational  Chnroh,  Springfield,  Mosa.,. 
abinds  at  lome  height  on  a  gallecy ;  the  instru- 
ment itself  is  lof^,  and  its  BeUom  are  on  the 
fioOT  of  the  Chamber  beneath;  there  ia  no 
BeieFTOir,  and  jet  the  wind  lupplj  It  remark- 
ably eren  and  firm. 

a.  It  may,  therefore,  I  think-,  be  safely  laid 
down  that,  except  where  coetof  Beaervoiroan 
be  easily  borne  latter  may  be  done  without  np 
to  length  of  3DfC.  of  Windtmnk.  At  same 
time  I  do  not  wish  to  erpeak  too  dogmatically  •□ 
this  point,  and  any  fresh  information  will  be 
tioite  welcome. 

t.  Of  conrse,  it  is  iatpemtire  that  Tronks  be 
larger  and  oomeie  tamed  more  eaaily  as  length 
increases.  For  want  of  this  we  hare  in 
England  examples  that  are  not  altogether 
satutactory.  An  instance  occurs  at  the  Pariah 
Chnroh,  Stony,  Kent  (by  Wedlake),  where 
tba  digtance  is  rather  long  (probably  about 
soft.),  audthe  space  not  permitting  of  a  Eeser- 
Toir,  and  the  Ttnuk  not  mach,  if  any,  largai 
than  in  ordinary  oaaea,  the  wind  supply  is  nn. 
steady.  It  is  only  fair  to  say  that  the  dlffl. 
culties  to  be  encountered  in  Uiia  Organ  were 
considerable,  and  that  it  yet  presents  some 
excellent  features. 

Forexaotsize,  treatment,  &c.,  of  Windtmnk 
under  all  circumstaaces  see  that  DepaHmenl. 
(To  be  continued.) 


machine  may  be  kept  in  reToIntion  for  some 
time,  uid  a  WHuidenble  namber  of  dischargee 
obta^ed  without  apparent  enf  eeUement  of  the 
secondary  battery. 


STNCHBONISDra  CLOCKS. 

A  METHOD  of  synchronistng  the  public 
and  other  large  docks  of  a  town  has 
been  recently  invented  and  practically  per- 
fected by  Mr.  G.  Lund,  of  the  firm  of  Lund  and 
Blockley,  Pall-mall.  The  principal  fetitDre  of 
the  invention  ia  the  means  adopted  to  hold  or 
shift  the  minute  hand  of  a  uock  when  the 
apparatus  is  actnat«d  by  an  eleotrio  current 
sent  from  a  dock  roistering  tme  time.  The 
apparatus,  as  shown  in  the  engraTing,  is  in- 
tended primarily  for  use  on  tonet  and  other 
large  clocks,  hut  by  eimple  iDodiScations  it 
becomes  applicable  to  dooka  of  any  dimeusiona. 
The  drawing  shows  the  appaiatos  in  elevation. 


upper  arms,  b,  before  the;  b^in 
The  snail  should  lift  the  lever,  D,  hig 
to  be  csnght  by  the  oateh,  E,  say  I 
before  the  completion  of  the  hour.  X 
to  limit  the  play  of  the  leven.  It 
that  the  pin  on  the  weighted  lerer,  ] 

deaoribed — that  ia  to  say,  to  open  tl 
levers  by  an  upward  movement  iuetei 
downwnid  one.  In  applying  the  arr 
to  ordinary  or  small  docks,  where  the 
lever,  D,and  the^nail,  H,  arennnece 

S'm  (F)  which  acta  upon  the  pair  ol 
,  being  worked  directly  by  the  eli 
rent,  the  second  inclines  of  the  paii 
are  dispensed  with,  and  the  first  inol 
long  enough  to  prevent  tlie  pin  (F 
their  ends.  The  action  in  thia  case  i: 
pin  (F),  which  may  itself  be  the  ar 
the  electro-magnet,  is  moved  in  one 
by  the  eleotric  current,  and  again  ret 
a  spring  or  oounterweight.  The  p 
the  -parta  may  be  vertteal  or  horii 
thought  beat,  and  the  abort  arms,  1> 
levers  or  pins  thereon  may  pass  thro 
in  the  dial  so  as  to  act  upon  the  min 
they  may  act  upon  a  ube  hand  t 


;  dial. 


FLANTS'S  BHEOSTATIC  XACRIHE. 

ANEW  rbeoatatic  machine  has  been  dnriaed 
by  M.  Qaston  Plants— the  outcome  ol 
his  researches  into  the  static  efEscts  of  voltaic 
electricity  when  studied  by   the   aid   of   hia 


secondary  batteries.  Having  observed  how 
easily  an  insulated  plate  condenser  could  be 
chaived  by  means  of  a  sooondary  bsttery  of  800 
couples,  M.  Plants  connected  a  number  of  con- 
densers, nude  up  of  thin  plates  of  mica  and 
ttnf<^,  which  he  dlkpoeed  in  a  similar  manner 
to  the  couples  of  the  secondary  battery  itself, 
BO  as  to  be  able  to  charge  them  in  quantity  and 
discharge  them  in  tension.  All  the  ports  were 
oarefuUy  insulated,  thp  commutator  being 
oon^oaed  of  a  long  cylinder  of  ebonite,  having 


by  oopper  i 


ee,  bent  at  their 


e  traversed 


which  ia  made  to  act  upon  the  set  hand,  C  (or 
it  may  be  upon  a  false  minute  hand,  or  upon 
the  countei^iBB  of  the  minute  hand),  of  the 
clock.  This  arm,  b,  of  the  lever  may  con- 
veniently be,  and  is  represented  as.  the  sborter 
arm.  The  other  or  longer  arm,  b',  of  each 
lever,  B,  ia  of  ng-iagform,  or  coBHiats  of  two 
inclines,  the  inclines  of  the  two  leven  crossing 
each  other,  as  shown.  A  weighted  lever,  D, 
which  ia  held  up  by  a  catch,  E,  ouriea  a  pin, 
F,  the  normal  position  of  which  is  in  the  space 

between  the  two  first  zig-zags  of  the  pair  of   that,  aa  we  nzgd  np  at  the  stan 
levers,  as  seen  in  full  lines  in  the  sketch.    The   to  b«  psrfsetly  sbU  sod  quiet,  aod 
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u«d  np  at  the  stan  tka;  ■ 


were  connected  with  the  two  armatures  of  each 
coadenier,  and  fixed  on  an  ebonite  plate  at  each 
end  of  the  cylinder,  which  is  capable  ol  tieing 
rotated.  The  following  account  of  hia  results 
is  given  by  U.  Plants : — If  the  end  conducting 
wires  of  Uie  apparatus  be  brought  into  com-  i 
nonication  with  the  SOO-conple  secondary  | 
battory,  even  several  days  after  the  latter  baa  , 
been  charged  by  two  Hansen  elementa,  and  it 
the  oommntator  be  rotated,  there  is  obtained,  | 
between  the  arma  at  which  the  armaturea  ol 
the  extreme  condensers  end,  a  series  of  aparke 
quite  similar  to  those  given  by  electrical 
machines  having  condensers.  By  using  an 
apparatus  having  but  30  condensers,  each  of 
7S5  square  inches  of  surface,  I  have  obtained 
•parka  l-6in.  in  length.  By  uaing  a  battery  of 
200  couples  I  have  produced  sparks  0'32tB.  in 
length.  The  discharges  of  statio  electricity 
thus  obt^ed  ore  not  alternately  pceitive  and 
negative,  but  are  always  in  the  same  direction. 
Hence  the  loss  of  force  resulting  from  trans-  \ 
formation  should  be  less  than  in  induction 
apparatus,  for,  the  voltaic  circuit  not  beinfr 
elosed  for  an  instant,  there  is  no  aouversion  iS 
a  part  of  the  current  into  ooloTiflceffeoL    Th* 


open  or  separated  from  each 
other.  O  isthearbnurof  theaethand;itoarriea 
a  snail  or  cam,  H,  for  lifting  the  weighted  lever, 
D.  When,  say,  at  the  expiration  of  every  hour. 
the  electric  current  amvea  from  the  normal 
clock,  the  catch,  E,  is  wiOidrawn  by  the  action 
of  the  current,  from  the  weighted  lever,  D  : 
the  latter  thus  falls  into  the  position  shown  in 
dotted  lines  in  the  sketch,  and  in  its  downward 
movement  the  pin,  F,  by  pressing  on  the  first 
inclines  of  the  pair  of  levera,  B,  forcee  their 
longer  arms,  b',  open,  and  tbereby  cloaea  their 
shorter  arms,  b ;  and  these  arms  are  thus  oaosed 
to  act  upon  opposite  sides  of  a  projection,  I,  on 
the  set  band,  C,  and  move  this  hand,  and  oon- 
sequently  the  minute  hand,  exactly  tc  zero. 
should  it  be  either  fast  or  alow ;  the  shorter 
arms,  b,  again,  open  and  tree  tiie  set  hand.  C, 
when  the  pin,  F,  on  the  weighted  lever,  daring 
the  continued  descent  of  the  same,  by  pasaing 
down  the  second  inclines  of  the  pair  of  levera, 
allows  their  long  arms,  6',  again  to  close. 

A  sUght  dwell  or  reat  may  be  given  to  the 
levers,  B,  in  the  closed  poaition  of  their 
shorter  arms  by  having  a  short  vertical  portion 
between  the  first  and  second  inclines  or  zig- 
zags. The  weighted  lever,  D,  is  gradnaUy 
raised  again  to  ita  normal  position  by  meona  of 
the  snail,  H,  which  acts  upon  it  or  upon  its 
pin  daring  the  next  revolution  of  the  set  hand 
arbour,  O.  In  its  upward  movement  the  lever, 
D.  has  again  to  open  and  close  the  pair  of 
levers,  B,  to  allow  the  pin,  F.  to  pass,  but  by 
arranging  the  snail,  H,  so  that  it  does  not 
baftin  to  aot  nntil,  mj,  S  minntas  after  the 
hoar,  Uu  art  b«ad,  C,  baa  got  elsu  of  the 


the  earth  was  oontinnBlly  changing  the  sa 
■tus,  bnt,  he  Mid,  amongst  the  atara 
■Bofa  aetirity  prav^led  that  the  rosr  of  tbf 
or  tha  volcano  would  •esm  lilenoe  by  c 
He  laid  that  tha  distanos  of  tha  stars  had 
onlated  diffgrrotl j  by  diffNent  people,  but 
all  wrong,  and  only  ona  star's  aotual  dit 
known,  and  that  was  280.000  miles 
earth.  He  said  that  ths  fiiad  atars  were 
snormons  distanos  from  ths  sarth  that  < 
ths  asms  distanee  would  appear  only  as 
ths  ssesDd  m^aita4a.  The  Isotnrsr  alM 
how,  l^  tha  diteovsry  of  spsobmn  an 
different  shades  of  light  ooold  bs  so  eom 
tba  compoaition  of  sImb  to  a  oartain  sitei 
dstermiaed. 

The  leetnrer  ezhilubed  tome  very  besot 
graphs  illuBtrsting  various  viawa  of  tb 
and  mors  sapsoiaUy  of  tba  milW  way. 
that  oar  wlar  aysten  hod  been  developed 
had  been  entirely  npiet  by  stellar  investif 
eoDslnaion  the  Isotarer  Mid,  that  iaitt 
nabsls  diuorered  b;  vsry  powtrfol  teleu 
part  of  another  solar  system,  th«  vrer 
part  of  oar  own  solar  ajBtem,  and  we  h 
been  able,  stsd  with  tha  moat  powerfn' 
evsr  io rented,  to  get  to  the  outtjing  ajab 
doobtltss  filiated  lieyoad  our  cwa,  and 
that  tiis  profandtty  of  the  hsavaui  was  : 
and  woold  nevsr  be  fsthamsd. 


ON  BASIOXETER  FHSHOIO 

LIQUIDS. 
(Bt  U.  Beruneb,  /in  Annabn  d«r 
-OTEUENrS  ainiilar  to  thoaa    in  i 
'    liquid^,    Thna,  ifa  torsi 

diio  of  mica,  black(^  aa  oae  stda,  ( 
other,  bs  hung   in  /  aalphtda   of  oarboa 
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id  aide  be  expoied  to  tba  raj*  of  & 
iTca,  Mj,  a  •teuiiM  caodle,  tbs  dUe  ia 
stty  attnwtcd,  bat  >ft«r  ■  gbort  time 
)  umgoocnn  it  tha  mil  oE  Ike  nutl 
ritfa  Ui«  huid.  If,  hewCTrr,  itroaii 
lirMiad  OD  tha  diio,  it  ii  %i  ones,  or 
t  abort  attnetloa,  atroDglj  repelled. 
tonion  balanes  be  hniig  in  water  Uiit 
1  from  AJr  bj  boiling,  and  then  ooaled 
Unrenture  of  tbe  room,  oonaeqneiitlT 
ithermanona  liquid,  there  occon,  witfa 
D,  an  eitreanet/  alight  attraction,  hut 
exposed  to  itroog  lotar  rayi.  it  ia  at 
iDCllT  attracted,  lad  onlj  after  a  long 

jjoidi,  raaatlj  the  aame  phenomenon 
air.  At  attunphirio  preeanre,  eioept 
aion  of  the  diao,  a  mncb  leaa  intenait; 

nqnired  in  tha  latter  caae  than  in  the 
adiometer  maj  alao  be  amnged  in 
'bon,  i[  the  raoei  of  the  oraii  are  pro- 
ra7  abote  detoiibed,  and  ita  rotalion 

pTFttj  rapid.  Id  gmeral,  the  Bfiitt- 
lablfl  bodj  ia  iulptude  of  carbon  ie  lo 
■  eitremslj  difficolt  to 

0  the  ^itton  of  real. 

1  in  air,  a  rotary  moTement  maj  be 
qoida  bj  htatiog  the  rotary  body  on 
FBitical  aorfaofB  and  anda  from  within- 
lougiah  THtangnlar  caw  be  mada  of 
aiing  a  donbla  wall  on  on*  aide  in  one 
;tb,  and  a  double  wall  od  the  apponte 
erbalf.  Fill  th«ae  walUntorrala  with 
h  a  fonnel  to  tba  middle  of  tbe  caae, 
thith  it  nu7  Boat  in  water  and  may 
ao  attach  a  weighted  wire  at  tha 
}  the  oase  in  horiiental  poaitioa,  with 

at  a  giren  depth  under  the  water 
^sfl  ^Tiog  been  brought  into  cold 
with  hot  water,  and  it  imnDcdimtely 
1  abont  its  middle  point,  the  simple 
ited  with  aabea,  and  eonieqnentlj  pie- 
ed  oHberiarface,  being  attracted, 
attraction  and  repnliion  through  heat 
all  kinda  of  non  aalid  matter,  tbg  idea 
,t  their  eauae  ia  alio  ertrywhere  the 
9  foregoing  aommnnication  may,  per- 
leterminiag  tha  nalnre  of  the  pbeno- 
-eater  certainty  than  has  hitherto  bean 


a  aort  of  aatigmaUam  id  tbe  imagaa.  Tbe  rertiaal 
lioei  are  aharper  than  the  boriEontal  linu.  Tbe 
raflscting  anrtaoa  ia  badi^  ulTered,  and  baa  been 
injured  by  want  of  care  la  baadling;  in  addition 
to  Ihii  the  ailraricg  of  the  exterior  is  an  ineon- 
Tenienoe  which  by  aonther  arraspmncnt  will  dia- 
appear,  and  will  permit  of  obtaining  panoranic 
Tiews  without  any  utarmption  in  Ibair  eonlinnity. 
For  all  theaa  reaaooe  tu  print  wbioh  haa  been 
obtained  and  ttibibited  doee  not  prmaaa  all  the  per- 
fection daairable,  bnt  it  lantdy  aaffiee*  to  ibow  that 
the  Snal  encceaaia  ataarcd.  The  definite  and  reriied 
apparatoB  ia  now  in  oonree  of  oonatraotioD,  and 
will  mut  probably  be  made  in  eneb  a  way  u  to 
remedy  an  imperteetiOD  to  wbioh  I  bare  not  yet 
drawn  your  atteotioa.  On  the  proof  bifore  the 
aoeietf  it  will  be  aeen  (bat  tbe  landioape  ia  in  a 
'     -'  ,t  U  to  lay,  the  objeda  wbioh  in 
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ipanying  illtulration  we  giro  a  diagram 
ibeliogripb,  which  wae  thua  dtacribed 
0$  in  a  communication  to  the  Photo- 
y  of  Franco:— "  1  bare  the  honour  to 
togmpbic  apparatus  intended  to  pro- 
)  plate  and  by  a  aingle  eipoeore  the 
ipiiaisg   a  nearly  complete   circle  aa 

poeitioo  or  ftatioa  from  wbioh  it  la 
le  only  iotermption  in  the  image 
e  whole  horiion  ia  tbat  whisb  corre- 

anpport  of  the  mirror  whieh  forms 
'ftture  of  thia  inetmmeDt ,  it  tboa 
F  two  Tiewa  b«  taken,  obaeramg  that 
iccnpiea  a  difffreot  place  in  each,  a 
ilntelj  emnplite  may  be  aeeand  The 
oompoaed  of  an  ordinary  camera  in- 
iDgle  of  90",  ae  if  it  were  detired  to 
e  tky  ;  it  ia  anrmonntad  by  a  parabolic 
aead  at  a  oectaia  diatauoe  afaoTa  the 
■  of  whiab  ia  eqnal  to  ita  aui  Tbe 
ia  mirror  ii  to  reSect  all  the  luminous 
g  from  tha  direnpointaof  tb«lionion 
rate  tbem  apon  the  lena,  L,  which  they 
ing  upon  the  senaitiTe  plate,  P,  under 
^of  the  correspoDding  point*  With 
lia  obtained, in  tbe  form  of  a  Bircle 
id  image  of  the  horiion.  Tbe  bon 
oome  naturally  cnrred,  bnt  the  Tertical 

deformed ;  and  tha  anglaa  obtained 
e  of  the  circle  to  the  different  pointe 
ire  exactly  eqnal  to  tboie  formed  by 

«  of  tbe  hotiaon  and  all  Tiaible  objeeta 
eby.  This  proprrty  makea  the  appa- 
aluable  for  reooDnaiaaaaoea — for  in- 
auntiinouB  oonntries;  and  it  can  be 
by  tbe  aid  of  two  or  more  panoramic 
rom  determined  plaoea,  tbe  operator  can 
<n  a  maptheexaetpoaitioiu  of  different 
alcDlatetbeir  altitude.  In  thia  manner 
td,  with  little  labour  and  expense,  the 

ire  any  of  tba  details  oompleted  by 
la."  It  ia  for  thia  object,  in  fact,  tbat 
faai  been  planned,  and  called  by  ita 
aliograph."  The  problem  waa  drawn 
udant,  captain  in  tbe  engineera,  and 
iiaut, -Colonel  Mangin,  of  tbe  aame 
la  Daleii)at«l  the  form  and  aiie  of  the 
>tndied  the  Tariona  optioal  oenditioaa 
toaatiity. 
0  the  aoeiaty  ia  rather  primi- 


follow  from  right  to  left  are  prodncfed  on  tbe 
print  I'rom  left  to  right.  If  only  artiftie  rei-nlta 
■ere  daaired,  the  film  could  b«  trauaferr«d  npon  a 
pellicle  and  printed  from  tbe  rerenad  tide,  and  the 
iooonvenienoa  woold  then  diuppear.  But  for  typo. 
irapbioal  uae  Una  manner  of  proceeding  would  hate 
bad  iHnlta  in  eonseqnenoe  of  the  Tariad  oontrao. 
biona  of  the  pellicnUr  imag*,  wbioh  would  render 
the  anglea  inoorreat ;  thia  will  neceHita  a  modifica- 
tion, for  wbioh  pnrpoae  there  are  eeTeral  plana  to 
shooee  from. 


to  ao^  aiaa  witboot  any  ladeDey  wbatersr  ntbar 
to  ihp  or  alter  ita  form.  Tbe  pin,  O,  la  not  an 
abaolntely  neoeaaary  part  of  the  tool,  bnt  it  ii  a 
I  Taluable  addition  ai  it  ataadiea  the  tool.  Thia  ia 
I  neoeaaary  when  the  apindle  of  the  machine  in  whieh 
it  ia  nael  hai  pl»  in  the  bearinga,  whieh  ia  Terj 
often  the  eaie  with  baring  and  drilliDg  maebiiea. 
llie  Dse  of  O  ia  to  aot  aa  a  nide  flx«d  in  tba  tabic 
upon  which  tbe  work  ii  held,  to  prevent  tiie  tool 
from  apringing  away  (ron  tbe  rat,  and  hence  en- 
abUngitlodo  mncb  imootbarwork.  It  isufoalto 
make  tba  width  of  tba  ontter,  C,  to  anit  aome  pieee 
of  work  of  wbioh  there  is  a  large  quantity  (o  do, 
.  beoanae  when  the  outter  is  in  the  centre  ot  the 
atook  both  edges  maj  perform  cutting  duty ;  in 
which  oaie  the  tool  oan  be  fed  to  the  out  twio*  aa 
fait  aa  when  tbe  outter  is  uard  for  an  inoreaaad 
diameter,  and  one  eatting  edge  only  ia  aperatire. 


plain  sores  in  halt-o(.-   

In  addition  to  its  Tain*  aa  an  adjiutaible  boring 
tool  this  derioe  may  he  used  to  ent  ont  aweepa  and 
Oarrea,  and  ia  eepecially  adapted  to  outting  thoae 
ot  double  eyea.  Thia  operatioa  is  abowu  in  Fig.  2. 
in  which  D  ia  thedonbla  eye,  A.  ia  tbe  tool  itoek.  F 
ia  the  adjusting  sorew,  and  C  i<  the  ontter.  The 
eireelar  ends  of  omineoting  rod  strips  and  other 
aimilar  work  also  fall  within  the  Dtorinoe  of  thia 
tool,  and  in  tha  ease  of  aBcb  wari  npon  rod*  too 
long  to  he  rerolnd  tbia  ia  an  importent  item,  aa 
Buoh  work  haa  now  to  be  relegated  lo  that  sloweat 
and  matt  unhandy  ot  all  machine  tool*,  the  alot-. 
ting  machine.  Tba  tool  was  invented  by  one  of  tbe 
engineers  ot  the  Tranaatlantic  ataamsliip*,  wbo  nn- 
fortnnately  negleotad  lo  pattnt  it. 


A  NEW  TOOL.' 

AKEW  and  very  naefut  tool  bai  of  late  been 
introduced  into  tha  marine  en^ne  mana- 
faotoriaa  of  Qiaagow,  Bootland,  and  it  ii  likaly  lo 
Snd  an  axtoDded  field  ot  nsef almas,  beowue  it  ia 
capable  of  performing  a  claas  ot  work  which  is  some- 
what tninbleaome  io  nanipolateand  uauany  require* 
a  great  deal  of  hand  finiafaing.  With  this  new  tool, 
however,  moat.  If  not  all  (he  uand  manipulation  can 
be  dispuised  with. 


W= 


In  onr  ingTaTinga,  Fig.  1  shows  the  oonatreotion 
of  the  tool,  which  conaiata  of  the  atook,  A  A,  with 
the  abank,  B,  mada  tapering  to  fit  the  aooket  ot  a 
boring  or  dnlUng  machine.  Throngh  the  body  of 
the  itock  ia  a  keyway  or  slot,  in  which  ia  placed  tbe 
outter,  C,  provided  in  the  centre  of  the  upper  edge 
with  a  notch  or  receaa.  Into  thia  alot  fita  tbe  and 
ot  the  piece.  D,  which  ia  pivoted  apon  tha  pin,  E, 
Tha  radial  edge  of  D  baa  (emale  worm  teeth  upon 
it.  F  ia  a  worm  screw  in  gear  with  tha  radial 
edge  of  D.  Upon  tha  outer  end  of  F  is  a  eqoara 
pcojeotbn  to  receive  a  handle,  and  it  ia  obrions  that 
by  revolving  the  screw,  F,  the  eatter,  C,  will  be 
moved  through  the  ilot  in  the  itock,  and  henoe  the 
liie  of  the  circle  which  the  cutter  will  describe  in 
a  revolution  of  the  Block,  A,  may  be  delerminad  by 
operating  the  acren,  F.  Thai  the  tool  iiadjoatable 
for  different  sisaa  of  work,  while  it  ia  rigidly  bald 


SSATH  07  THE  "  HABKONIOITS 
BLACKSSITE." 

ire  all  tbe  old  readen  and  oorreapon- 

of  tbeEHQUHH  HacHaNic  will  laara 

with  regret  that   the  "  Harmonious  Blackamilb  " 
(Ur.  Alfred  Savage)  died  on  the  Bth  ult.,   aged  Sa 

Cars.  Hia  maay  oontritmtaona  must  be  remem- 
red  by  all  eieept  recent  readers,  and  bis  abaenee 
fcooi  the  pagea  of  our  later  Tolmnaa  baa  often  been 
regretted  by  oarsalves  and  othera.  His  letters  were 
always  ao  full  of  intOTBUition  On  tbe  aalneat*  to 
nhicb  he  devoted  bii  attaation,  and  withal  to 
hiimoroos  and  interesting,  tbat  noene  eonld  help 
miiaing  them.  Other  conefpondents  have  lo  a 
oerUin  extent  oooapied  the  gronnd  be  once  b^,  bnt 
we  always  felt  indebted  to  him  for  having  in  tbe 
earlitr  days  el  ^  exlatenee  of  thia  ionmal  ao  freely 
given  so  much  valuable  information  on  subjects 
ooneeming  which  hi*  knowledge  waa  probably  un- 
paralleled. Tbe  removal  by  death  ot  one  after 
anolber  ot  tha  old  correapondenta  of  tbe  Enqubh 
HiCHAHTC  reminds  ua  every  now  and  then  of  tbe 
faot  that  tbe  journal  itaelf  ia  growing  in  yeara.  We 
oan  lUl  of  ua,  a*  we  suoeead  eaob  other  in  onr 
generation,  whether  a*  oootribntore  or  itadrra,  in 
onr  effort)  tomainlunita  nHfolneasand  poailion  In- 
lael,  best  inanra  the  most  fitting  memorial  of  onr- 
solve*  in  the  hearts  and  minds  of  those  that  follow 
n*.  None  ean  hope  more  effeotnallj  to  do  tbi*  than 
did  the  "  HarmooiDna  BlaokaoiUi,  and  those  who 
gTatafnlly  remember  hia  aervioet  will  beat  mauifeat 
tlieir  appieoiatiou  thereof  by  emulating  them. 


FEOTOGRAPHT  ON  PORCELAIN.' 


nim  praotioal  teat  the  following  formula  i» 
reoommendad  tor  obt^ning,  with  nniform  snooasa, 
superior  poroelain  piotnrea,  poasessing  ibengtb, 
beamty  of  tone,  and  permasenoy. 

Albumenislng  the  Plate. 

Dissolve  three  grain*  ot  chloride  of  ibonUnm  in 
fonr  drashms  of  water,  and  add  to  tha  white  of  one 
egg,  beat  to  a  itiS  froth,  let  settle,  and  fitter 
through  sponge.  Clean  the  porcelain  plate  bj  lay* 
ing  in  aeid  for  several  hours,  wa*b  tberovgUy,  and 
when  dry  wipe  with  flannel  dipped  in  alcobA,  and 
rab  dry  witb  clean  flannel ;  remove  partiele*  ot 
dust  with  oamel'a-bair  bmah,  and  flow  on  tbe  albn- 
men  cold,  drying  it  in  over-beat.  Plate*  tbua  pre- 
pared can  be  kept  any  length  of  tinM,  and  are  ready 
for  Hse. 

Benaitlalng  the  Plate. 

Dissolve  one  ounce  of  nitrate  of  silver  in  twelve 
drachma  of  water  (by  grinding  the  silver  in  a  glaae 
mortar  and  adding  the  water.)  Take  from  thia 
fonr  drachma  into  a  olaau  nadnated  or  wide-mouth 
bottle,  andaddtheiwto,  by  dropa,  liquor  of  ammonia, 
which  will  brown  the  eolation ;  ODntiniie  adding 
until  it  ia  clear,  then  retom  to  tbe  eight  draehms 
of  plain  ailvar,  which  will  brown  all  tbe  tolDtion;add 
by  drops  tba  nitlie  Mid  C.  F,  nntil  it  ia  clear  i  than 
add  the  twelve  draobmasilverthn*  tT*aled  toWelve 


■  TroB  Tha  PsotDiniphic  Ssvi  if  Li 
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ODDceBotOSper  eeot.  klcohol,Btirrin{{  whiUadilir<i:  ; 
ator,  iind  It  in  readj  tor  me.  This  tolntion  will 
keep  for  any  lonRth  of  time,  and  whan  it  nM|uir« 
r^f leDisbiDK  maka  naw,  and  mix  nitb  cdd,  filter,  %a<3 
it  III  read;  for  use- 
When  waoloJ  for  nae  filter,  ponr  into  a  clean 
Ulh-holdsr,  varm  the  plate,  aTiA  dip  into  the  bath, 
let  mnain  therein  two  minutiiB  for  poli^hnd  plates, 
and  three  niinatcB  for  those  with  a  groand  aarfaiw  i 
remoTS  from  balh,  let  it  drain,  then  daw  Kith  1)5 
per  cent,  alcohol,  pooring  on  the  oorner  raSeieDt  to 
coTflrthe  plate.  A  repetition  of  thimpott  a  diffe- 
rent oomsr  of  the  platfl  maj  be  required  before  the 
Slate  preienU  an  even  surf  aoe ;  When  the  plate  it 
rained,  and  dried  by  heat,  it  is  famed  from  fire  to 
tan  minnten.  Should  a  TDjiour  appear  after  fuminK 
Kent];  hpat  the  plate,  and  it  will  disappear.  Print 
m  ihada  deeper  than  tor  paper. 


.til  the 

^,v~ .  a-- oniform  red  tint,  thei 

in  aereral  changes  of  wi 
in  a  folntioii  prepared  the  pama  as  for  paper  printA ; 
examiiie  the  prOKreiie  of  the  toniuR  hf  tronemitted 
lifcht ;  care  must  be  taken  not  to  OTertone  tbe  piict, 
When  toned  wash,  anti  plaoe  in  tbs  firing  aolotioT], 
prepaml  of  one  ounce  hypDiulpbato  of  BoJa  dis- 
iolnd  in  ten  onnces  water ;  Gi  from  fire  to  ten 
nuantei,  then  wa-h  undfr  a  mniiiDe  atream  from 
ten  to  Gtteen  minutes  ;  dr;  over  a  (tentle  heat. 

For  jirinta  to  be  plain  or  tinted,  plates  with  a 
polished  entfMe  are  n^od  ;  for  fine  aitiitio  finish  in 
colooTj,  plates  with  a  ground  »urfaos  produce  the 
daeirjd  re^nltt.  Fbategrapfaic  printi  upon  wntch- 
diali  can  be  made  is  the  same  msoDcr.  A  few 
ipeeimens  maile  by  this  prooeu,  divplajed  in  hand- 
some Tilret  Clues  or  frames,  will  result  pnfitablj 
to  aDj  establishment. 


SOK£  £EC£HT  lUFSOTEUEHTS  IN 
TEE  METALLURGr  OF  NICKEL  '-III 

Bj  ALPitsu  H.  Allbn,  F.C.S. 
IVice-Preiidmt  of  the  Society  of  PuhHc  Analysli.) 

THE)  following  are  analfscs  of  nickel  obtained  bj 
ChrlstoSe  tiom  New  Caledonian  ere.  No.  1  w.u 
malted  nioket  obUined  b;  a  wot  proteaa.  No.  S 
was    maaofaotured    bj   a  '  combined  wet   and   drj 


iLddn  coisideiablr  to  the  fuii\ii11tf  of  the  metal  with- 
lint  canring  any  aubsFquent  inoonTenienee, 

The  prooe«  ot  dcpo-itiBR  nickel  hj  the  bnttery  is 
mo  which  is  now  Tory  citensiTily  carrind  on,  and 
las  bean  the  anliject  of  more  than  one  laWKnit. 

PraeticallT,  the  only  nolution  eraployed  for  the 
jlectro-dcpoaition  of  nicknl  is  that  of  the  double 
lulpbate  oC  nickel  and  ammonium.  It  seems 
importaDt  to  armd  the  preseDco  of  fixed  alkalii':', 
ind  nitrntes  are  al^o  said  to  be  projndicial.  In 
iha  patent  grsntad  to  Brooke',  elaborate  precau- 
jions  arn  l^on  to  ensure  Ih^  production  of  a  pure 
liclicl  salt,  and  the  company  interaslod  in  workir>[; 
;his  process  appear  to  kaie  been  duagrteibly 
istoninhi^  to  find  thit  sueh  precautions  were  un- 

patents  tor  Iho  deposition  of  nickel  from 
tolntion*  containing  the  cyanide  ot  nickel  and 
notaisinm,  the  tartrate  of  nickel  anil  potaitium. 
inri  the  chloride  of  nickel  and  ammonium,  sereral 
patents  hare  been  taken  ont  tor  the  ubc  of  tbe 
ionble  sulphate  of  niukel  and  ammonium.  In  the 
Kiurse  of  an  inquiry  into  the  detuili  of  one  of  lho!e 
procesne;,  I  obaerred  a  Tory  curious  fact,  which  I 
^uheequeritly  incor|iarated  in  a  speciGcatioo  drawn 
lip  for  the  nso  of  my  clients,  and  which  I  sea  his 
lorraed  the  foundation  of  a  reetnt  patent  deiccibod 
t)  tbe  inTention  of  a  Mr.  Jobs  Uawin. 

Altbanfch  thp  douHA  sulnWe  nf  nickel  and 
»minnnium(NiSO.  +  (NH.).SO,  +  CH.O)  is  r.'Bdily 
•nluldu  in  water,  eren  mora  so  thnn  the  fulphate  of 
nickol  it  elf,  it  ii  almo.-t  insolu'jle  in  liquiiin  con- 
taiuins  m<ich  sulpliata  of  ammonium.  H<iDor>,  if  a 
strong  EOlution  of  ammoniam  sulpbale  be  ndded  to 
a  liquid  oontnining  sulphate  of  niekol  or  sulphate 
at  nickel  and  ammoainm,  a  bc.intiful  light  blue 
fry^talline  precipitate  of  the  double  sulphate  i* 
thrown  down,  and  the  liquid  becomes  nearly  ooloni^ 
■         ■  ■  ■     '■        that    the 

ckel  in  old 

n  causes  a  similar 


the  liquid  bei 
method  may  bo  used  to  precipitate  the  n 


iibout  2}in.  in  diameter  by  IJin.  deep,  a  t 
[>i{>e-olay  support  for  the  sapeule,  a  pah 


-cct  the  I 


nnded  al 


into  the  ei 


The  operation  in  itsalt  i 
'imple.  Fifty  tn^ns  ot  Ibe  nampte  torn  : 
liieeee  are  weighed  and  placed  in  the  capsn 
renient  way  is  l«  balanoe  the  eapsnla  in  I 
iiiiid  weigh  the  p^ier  in  it.  The  eapiul 
f-ontenti  are  than  placed  opon  the  enppor 
hnrner,  the  flanie  of  which  niuat  be  oon 
ihat  it  will  be  quite  smokeless.  By  ci 
':apsn1e  n  little,  and  placing  the  platina  to 
Ml  as  to  Dauee  the  flame  and  hot  air  to  pla: 
the  fragments,  the  carbon  will  be  burned 
more  quickly  than  when  It  is  left  open, 
tional  stir  with  tbe  end  of  the  brass  wire  i 
portions  of  the  ash  to  the  oxidi?io] 


>he  c 


ent.    The  b 


ould  i 


prceipitat' 
niiiKnepiii] 


r  ton 


.  solubio 


sulphat 
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CarboB    
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Nickel 
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As  in  ease  of  iron  the  presenoe  ot  carbon  oi 
ulicoD  greatly  promotoa  the  fuitibiiity  of  nickel. 
Fur«  mektl  is  well  known  to  require  a  very  high 
temparatnre  for  its  fusion,  and  when  thii  difficulty 
ii  OTarcome,  it  is  diScnlt  to  obtain  the  oasting  free 
of  bubbles,  Piofesaor  Winkler  has  reconlty  achiereii 

Kt  SQCoeas  in  this  direction,  and  hat  obtaiapd 
>  and  compact  ingote  of  pure  nickel  and  coluJt 
by  insuring  a  sufficiently  high  Icupcruture,  suit- 
able poll,  taking  preaautions  to  keep  out  carbon 
and  silicon,  and  easting  in  an  atmosplure  tree  from 
Oiy^eo.  For  tbe  fasiou  he  employs  a  ponelain 
enteibia  embedded  in  a  raagno'ia  pocking  containe>< 


tory  to  ponr  tbe  metal  into  tbe  mould  through  a 
flame  of  biiming  petrolenm. 


The  following  nnalysee  of  a  nickel  anode  ia  dni- 
to  Hr.  W.  E.  Oard.  They  are  iutsresllnii  as  show- 
ing tbe  elleotof  tba  cIeetro-chemi<.-ai  nation.  A  it 
the  original  anode,  and  B  the  same  anode  after  thi' 
loiB  of  upwards  at  SO  per  cent,  of  its  weight  bj 
eolation  in  the  olectro-nickdlins  rat  :— 


phate.  Theferrous  and  mujinasium 
anlphate?  are  not  precipitated  with  nearly  the  sQme 
case  as  the  nickel  sulphite,  bat,  in  presence  of  thi: 
last  ea't.  they  are  more  or  lais  dragged  down  with 
the  nickel  precipitate. 

As  iron  in  the  ferric  slate  is  not  precipitated,  tho 
impure  solution  of  nickel  sulphate  obteincd  by  thf  i 
solution  of  metallic  nickel  in  a  mixture  of  nitrit 
and  sulphuric  acids,  can  reaJily  be  treated  wit)i  I 
picrss  01  ammonium  sulijUate,  and  the  precipitated 


precipitated 
a  the  nickel- platdcg 


liiUal 
double  sulphate  of  nickel  am 
washed  with  water  cont 
nium,  and  raJissolTed  te 
bith. 

The  solution  for  depositing  nicksl  slionld  not  have 
atiaher  dcmity  thau  about  I.USO,  and  should  be 
kept  rather  alkaline  than  acid.  Thaooirent  musL 
be  cnrofully  regula'ed,  or  the  depoait  loiea  iti  lu>,tre 
A  ooating  of  any  thickness  may  hi  deposited,  and 
almost  any  metal  may  be  corered.  The  deposit  oE 
nickel  ii  sspreiaUy  euilod  for  iron  and  steal  articles 


n  the 


er  ot  specimens  of  nickel-plated  articlns  are 
able.     I  am  indebted  tothe  Sheffield  Nickel- 


labla  to  withstand  the  inSncnce  of 
For  fire-irons,  polished  fenders, 
and  other  comparatiTely  lirge  artinlai  of  steel  and 
iron,  it  is  very  wall  suited  ;  and  for  ooating  surgical 
instruments,  and  similar  articles  of  steel,  ite  tub  ib 
daily  aiteodiog. 

It  has  h™n  proposed  to  employ  a  magneto- eleotric 
machine  for  sep,irating  metallic  nickel  from  thc' 
crude  solution  of  the  ore,  but  I  am  not  awsra  that 
the  process  has  been  actnally  carried  into  eflect, 

Tue  ditcorery  of  the  New  Calsdonian  deposit- 
will,  no  douM,  before  long,  enuse  *  great  erti-nsioii 
in  the  amplication  of  nickul  and  iti  alloys,  while,  at 
th^  same  time,  from  the  neglect  at  the  old  cm  and 
processes,  cobalt  cempouuds  will  become  more 
eipenaiTe. 


effected  in  from  ten  to  fifteen  minntes. 
liapsnis  has  be^n  allowed  to  oool  ooraplat 
lie  placed,  with  its  cenlentsi  on  the  balani 
weight  of  the  residue  ascertained;  this. 
'Of  two,  wilt  gire  the  percentage  quantity  c 
matter.  Allownnee  wilt,  of  ooune,  be  ma 
normal  ash  of  the  paper.  The  ash,  as  a  r> 
i[nite  white  ;  but,  depending  npou  the  en 
iif  the  pnper,  it  may  either  be  grey  or  r^ 
vond  AuppWof  gasehnnld  beproridedlort 
er  tbe  work  will  be  tedious. 

The  character  of  the  watfr  supply  of  a 
largely  iuBucnccs  the  character  of  the  ] 
<luced.  Of  conrie,  I  do  not  refer  to  any  ' 
may  be  aroilablo  for  power,  but  to  tha 
^saeatiol  for  washing  and  dilating  the  pii 
in  ercry  way  suitable  for  the  production  o 
L-las les  of  paper  this  water  should  be  quite 
jolourlaes,  free  from  all  ridibla  impurity 
kl°o  from  the  diiiolmd  chemical  impiin 
mdiron.  It  is  but  rarely  that  wo  meet  i 
jwB^eeqing  all  these  qualities  in  a  high  i 
'.hentipply  is  obtained  from  a  stream  it  m 
Umlnnted  with  colonring  matter  derived  : 
table  sources,  and  at  ctrtain  scaeons  it  eel 
he  impure  from  minanil  and  other  matte 
into  it  by  the  rain.  To  insure  a  constant 
Itnown  quality  from  such  a  source  a  re:< 
hiter  will  be  neccisary.  The  former 
large  enough  to  contain  as  many  days' 

iver  tbe  periods  during  which  tbe  floo 
erionsiy  impure.  If  tbe  normal  oondil 
Tster  sopply  ia  sncb  us  to  inToIra  const 
,ian,  then  Uie  filters  must  be  extensii 
irranged  that  a  porUon  of  the  systei 
dcancdoutat  any  time,  while  the  remain 
at  work.  For  erery  1,000  gallons  of 
qnirijd  per  21  hours  you  must  haTe  a  filti 
of  from  one  to  one  and  a  half  square  yi 
most  suitable  nuterials  are  sand  and  ktbtc 
in  thras  or  four  layers,  fine  washeii  sau 
tbe  upper  stratum.  Drain-tiles  will,  o( 
laid  pretty  thickly  in  the  bottom  ;  and  ii 
tageoos  te  hare  a  few  Tertieal  air  pi  p^ 
eating  with  tbe  drains  ;  these  are  especin 
abls  when  running  the  water  on  to  the  fi' 
first  time.  Bat  the  water  may  be  quite 
colour  and  suspended  matters,  and  still 
suited  for  the  purpoaes  of  tbe  pa 
It  may  ba  hard,  or  alkaline,  fron 
sonce  of  lime  salU,  which  will  r 
the  chemicals  used  at  all  the  stages  of  t' 
detraoUng  from  their  effect,  and  inp 
use  of  brgor  p 


Ofcc 


I,  the  1 


it  of  tl 


be  but  slight,  bat,  on  the  other  b 
seriooe,  depending  upon  the  pr 
the  wuter,  and  the  Tolama  of  it  umu  lu 
operations.  There  is  no  good  or  readiJ 
means  of  oreraaming  the  difficulty, 
agente  may  be  used  to  remore  a  portion 
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A  Tery  nsefnl  addition  to  nickel  to  be  east  u 

plate*  for  anodes  is  a  smaU  proportion  of  tin. 
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read  balOre   the  Chemical  Soction  ol  the 


t  the  use  of  tbeii 


THE  TECHNOLOGT  OP  PAPER- 
I  KAEUTQ.-ZII.* 

The  VafloiiB  Claasea  of  Fapsr  \  Charaotariatlc 
DiSercnoes.  The  Determination  of  the  Ash 
Of  liOOdinK.  Water  Supply,  General 
Arronsement  and  Cons  truotlon  of  the  Uil] 

WEharenow  to  consider  the  method  oteitimotin,- 
tbenmountof  ash  or  loading  in  paper.  luali 
wcll-condncted  esteblidhments  thi^  operation  is  now 
Tcry  frequently  conducted  so  OS  to  control  the  use  « 
losing  matters  in  the   mill.      Paper-makers,  as  ii 


,uito  n 


le  the  i 


convinced  that 
tradeequal  Tigilance  Wduld  be  equally  trpaid,  Tb<> 
following  apparatus  is  neceisary  for  the  succesi-fu^ 
and  rapid  oaecution  of  the  process  ; — A  balanc 
weixhing  two-tanths  ot  a  grain,  a  platinum  capsule. 


cost  will  not  ia  erery  case  aioeed  the  gs 
the  eril  is  really  a  serions  one  an  (ffort 
mode  to  collect  snrfaae  water,  aud  apply 
portions  of  the  prooeai  whore  soft  wal 
desirable.  If  the  mter  is  contaminated 
it  will  be  qoite  unfit  tor  pore  white  pa 
iron  is  preeipiteble  from  ite  solatioD  by  a 
when  so  precipated  it  cannot  but  affect  ' 
the  paper.  (Jf  course,  the  quantity  n 
indeed,  it  usually  is — almoat  iiifinitesima 
CBse  it  may  be  disregarded  ;  but,  if  it  sbo 
to  anything  like  a  grain  to  tbe  gallon,  it 

says  if  water  contains  only  one-fiftieth  of 
of  iron  it  will  be  prejudicial.  Aa  there 
grain-t  in  an  imperial  gaiJan,  tbe  qnanli 
■"  '  '  ■-  about  ll  grains  per 


sucb  waters  eiist  at  all  in  the  proiii 
mills,  gi re  them  a  wide  berth,  as  "- 
unsuited  for  any  but  medicinal  pni; 
be  Ihe  nature  of  the  supply  or  ita  » 
ible  to  have  a  couple  oE  days 


they 
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4i]ed  fioni  time  to  lime.  Wh«n  tba 
<»d  direct  into  amill  mpplj  oUttrae, 
(  m  pump  becames  ■  •erions  mftttar. 
at  w«tar  uied  per  ton  a!  fine  priotiiiK 
•d  ihoald  Dol  eueod  40,000  gallons, 
rinn  pnoBatioai  u  to  boiliUK.  mwb. 
laa  muliiiie  inter,  whioh  I  baTe  indi- 
ime  to  time,  bit  kdopted,  the  qnantit; 
mn  30,000  RaUona.  Writingi  will  take 
■  lover  qntdiUee  leH. 
«T  d>js  of  tbe  pwer  trade,  mitt  for 
Mea  wu  «aii«idarM  iadiepniMbK  ud, 
itifelf  reMDtl7,  the  idea  of  bniUiiiK  a 
ra*  Iram  vater-power  wooU  Dot  ba 
MM.  ThedardopmaDtotDurooal-fi'^l 
lydtvin,  with  the  utrodacUoa  of  eiparto 
■,  hare,  howerar,  oomplelfl;  obanRed 
i  of  ■<ieoei«.  No  doobt  vaUr  pnw< 
importano,  bnt  ebei 


?SA''".?i'*"iv^"'iv"'?'™r.:;K    sciiNnnc  societies. 

working  with  iniufficiant  or  indifferont  bailer 
pOHer,  or  with  boilan  that  ira  not  la  fint-oWi 
condition.    Steedf,   earafal  firing  in  tbio  lafan,  lEOH  AHD  STEEL  INSTITUTBL 

in   allacnate  InrnneM,  will  ei(e  tot  roonomioal ,  ,  ,, 

rerolU    oompared    with    heiry,     r«:klc»    firing.  T^E  .pnn«  meeUng  of  this  iwtilate  ™  hel» 

«,ndnel^nn!d«U.,impr»Hon  that.  M  the  itsIS;  -L     l»t.*«A  «t  the  Hall  of  the  Io.htot|on  rf 

ii  difficult  to  kttB  np.  the  oorrset  thing  to  do  u  C'"I  Engineers.   Great  Qeor^eitreat ;  Dr.  C.  W. 

to  pitch  on  at  manj  ooala  ai  |>o»ibl8.    Let  the  Biemans,  Pretident,  m  tbe  ehair. 

Sintit*  ot   amake  conitantt;   iaenine  from  tbe  _  .    ..         ,. 

UMj-top  ipeak  to  the  .beorditr  ot  &»  pnwtice.  Heport  Of  the  ConnoU. 

Mid    alio    the    bUcki     which    a   foggr    Obt    irill        The  Conncil,   in    pniiaoting  the   ninth  annn 

inerilablj    bring    down    to    polloto    tbe    produet.  report,  laid  thej  had  mnch  p'eatore  iabeuuaUc 

Heebaaieal  itokert  are,  no  doubt,  Tei7  itood  thingi,  to  congratulate  tbe  members  on  tbe  aantinDSd  pro- 

'   but  tber  ere  onl;  neoMaarj  wban  men  and  m*»t«r  rperitf  of   the   ioititute.    The   total   nnmber   ot 

1    are   alike   oareleu  or  ignonal  of  U»  prioeiploi  memlnri  eioeedi  nin<  hundred.    There  continoei  to 

•    iuTolTed  in  the  oomboetiou  ot  fuel.    The  eipoeed  be  a  ■lead]'  acceuian  of  now  memberi,  aontribnted 

._r , .1    portion  ot  the  itoam  hoilen,    ai  well  u   all  the  both   b;   this    and    foreign    countriei,   fortr-eenn 

ingiDg  the  raw  material*  iaio    pipes  leading  the  ileam   through  the  mill,  ibould  being  pronned  for  etectioa  at  the  meeting.     The 

ue  mut,  and  remaring  tbarefrom  the    be    coaled    with    nan-coudncting    materiati.      Tbe  council  eubmitted  to  the  m»ting  ot  memberi  held 

let,  cODpled  with  an  abandaut  'npplf    elndge  icttling  from  machine  and  engine  waten,  at  Newcastle  in  September  last,  a  pn^Mial  for  tho 

ug  water,  and  a  read;  ontlet  for  the    miied    with  a    imall    proportion   of    rongh   fitira,  ostabliibment  of  a  fund  drsigned  to  recogaise  Hr. 

;o  far  to  eompeneate  for  the  abtence  of    mikM   a    rerj   mod    coating  agent.     The  boileri  Jnoae'i  Hrtioei,  and  to  aid  taie  widow  and  family. 

if  it  romei   to   be  a  cboico  between    »hoald  he  blown  down  a  few  inebsa   everr  thift.  This  propoeal  was  ananimoiulr  approred  of,  and  a 

ie  or  the  other,  and  not  both.     The    especially  if  tbe  water  in    is  anj  war  hard  ;   and  FOTamittea  waa   appointed  to  oarr;  it  into  effect. 

irr  to   keep  a  lOO-iccb  machine  mill    they  thoald  all  be  inaured,  maeb  more  for  the  lake  The  council  baTO  the  pleaiure  of  anoonociiig  to  tba 

tS50hor«e-poicer;andnodaubt  if  an;    of  Ihe  ayatematic  inspection  which  that  inTOlTei,  memliers  that  tbe  baudaomeaam  ot  £3,318  baabeen 

>ro|>or1iaD  ol  Ibii  could  be  got  Eteadilf    than  tbe  aeeuring  of  a  few  hundred  pounds  in  the  rained  ia  neponae  totheappaalof  the  Mmmittee,iii- 

i(   would   he  Talnahls.     Water  at  tbe    ereut  of  their  blowing  up,  cinding  £117  contributed  by  the  Nawoaotla  Beeep- 

r.  is  Tiry  flaetoating  in  amount ;  aud  ,  tion  (Simmittec.    The  deaths  of  the  lonign   and 

II  pfrbapi,  aboie  all  other  indn-trial  gfuoml  aeorelaries  crested  laosDcici   which   hayo 

p>,  reijuirts  a  p"rfectlT  steady  power.        ttoi^vttt     air'n  Ofin?iiri"fTiiTn  vni'va  b™n  tlieA — the  former  by  the  appointment  ot  M 

e^siiry.  indeilendeotlj  of  -h.t  may       USEFUL  AHD  SCIENTIFIw  NOTES.  Doby,  ot  BruF«ls,  the  latter  by  the  appointment  of 

0   turniah  or  Bupplem'nt  the  driTing  •** Mr.  J.  S,  Desn«,  of  Dsrlingtnn.    The  receptioD  ot 

:siderab)o ;  and  it  will  often  be  found        "^i^  Heat  Value  of  FnoL— With  regard  to  the  nn    invitation   from  M.  TreHA,  on    behalf  ot  the 

er  price   of  eoil   at  one  place  cam-    important  qoeatioa  of  tbe  heat  Taloa  of  fuel  it  has  Soci^tf  des  Ingenieuni  Cirila,  to  riait  Paria  in  the 

lOtber  will  be  of  more  teal  impoitsnce    '>™''  praved  tbat  conclnaiona  from  the  reaults  of  eniuing  anmrner,  and  the  ooncnrrsnt  holding  ot  tbe 

etencw   or  non-eiiitenoe  of  lo   mnch    elementary    aualyai a      are     xery    nneertain      and  International  Eihibition  in  that  city,  have  induced 

Tbia  leadi  me  to  say,  in  reference  to    "'"o  t*"*'  ""'«  reliance  can  be  pUoBd   on  direct  jbo  cnunoil  to  recommend  that  tbe  next  aatnmnal 

of  a  silo  for  a  paper-mill  that  duo  re-    ".l»"™*'9",  "^r"",'"  ''t^  "w*  r™-  .  '■'?^I°  moetieg  .hould  be  held  in  Paris. 

0  had    to  the  following  among  othw    f>if  (.ftimwc^B  iiiJwi'ric,  Dr.  Woyl  points  ont  the  ■ 

jilityofgetUnaaaidrngintotbeworki    ^igjoua  prodoct.  of  decompoaition,     Intbiametbod  feasor  Tuuner.  e.proasirg  reeret  at  nothcingabloto 

port   for   amral    ot   esparto;  ready    ^he  necidcnt  ol  too  small  a  sample  being  naed  is  attendthemeoting,  the  Preaidaataaidi  Thanks  to  the 

od  ooal  at  cheap  ratea ;  skilled  labonr    i™ded.  aa  also  too  great  polreriaation  and  drying  at  liberal  prorision  mode  by  Mr.  Bessemer,  it  was  Uie 

1  houe  aeeommodation  for  the  same;  high  temperature, and  thedrconpoaingaotion  ot  at-  pleasure  and  duty  of  their  president,  at  the  begin- 
efure  matlen,  Irath  solid  and  liquid,  niaBpherioaiTgea,wliichistherewitheDnnectedj  and  sing  ot  each  year  ot  office,  to  preaenl  the  Beaaemer 
-ilk  of  interdict  sea  nuiaancej  and,  if  the  whole  of  the  coke  ia  weighed,  and  ita  oarbon,  ^U  maiil  to  the  gentlemaTi  who,  in  the  opinion  ol 
lable  water-power.  In  oonstructicg  a  hrdrogea.  and  mineral  eonstitnents  determiueil.  tbe  council,  had  distioauiahed  himself  in  the  branch 
B  plan  shonid  be  well  conaiderad,  ao  Tbe  water,  tar,  aod  gas  tbat  irs  '  'of  sppli«d  scienoe  wbicli  tbey  themielvea  CDlUrated. 
us  operationa,  including  tbe  moving  of  measoivd,  and  their  heat  ot  eombnstian  ...  !;),«  cboioe  of  tbe  council  bad  fallen  this  year  upon 
im  one  place  to  another,  may  be  with  tbe  aid  of  data  that  have  hem  ,  gentleman  who  (he  thought)  waa  pre-eminently 
withth8siaalle«te»penditureotUbonr.    I'avre    and    SUbormann,  and  Deville.  fii.tiHedtotbe  distinotlon.     Tbey  all  know ProtMSor 

«<nbered  that  tbe  materials  in  process    "»"'  T'll.  «'  «'°'»«;,  ■*<*™  *?•  '™»      Tunner  from  hla  works.     Proreisor  Tanner  waa  at 

into  paper  eontinnaUy  descend  aa  they    ?»'o"  of  the  coal  by  the  amonnt  of  hee'  ...  ^^^^  j^^  ^j  ^  .ncient  iron  dittrioL     StyiU 

the  mill.     They  are  first  put  in  at  the    ^„*'"ThrJ'™™^.fn^nf  J^^  «^  .^        '    '  '  l»d  pro.lnced  for  cen'.nriea  iron  ot  vary  high  merit. 

ler,  then  discharged  from  the  bottom,    «"■  -T^J  IT^'^U  i^d  it  a  hifb  tomncr-ture      '  The   cutler  ot  Damascus  had  for  centuries  forged 

,to    the    breaking    engine    o»er    the    "^""„',"i™''',      l,'*■^^„   T   .^  hi.  hladea  of  Stjrian  iron-at  any  rate  Styrian  iron 

charged    from    the    bottom    into    tbe        Tho  Old  Ago  of  a  Planet.-Mr.  B.  A,  Proo-  ^^   entered    largely  into  the  composition  of  hU 

,  the  bottom  of  which  tbey  discharge    '<'^P°,^''^.!^*vS^^^f  !'pitJ»^.fc'l,.''°  material;  and  he  rememberod  that  when,  in  1851, 

ranlio  pre«i.    At  this  point  there   is    ^"^'^^t^hTi^^^'^^^ iV^Ltil^tLkVnih.  *'^'   international    jury   made  certain  eipMidMito 

«Lk  in  the  grariUting  prooesa,  hoisU    "^„'^5;' S  l*"' ^'"i"  tL  l™ul«^  ^«rinS!  upon  the  scythes  aeit  from  StyrU,  ther  wweper- 

lilt  the  pressed  balf-sluft  to  the  level    lZt,ot    a^h^etT^xi^Un^  detLiI?^  c«leri  f""'?  'orp^aed  to  find  that  tbe  keen  eJge  ot  tCa. 

■  engine ;  from  tbe  Utter  it  dischsrgea    ^^b«  on't.  diS'Lion"  ^^d  the  p^^a  small™  implements  would,  without  iniory,  out  off  tbe  bead 

5hme  chests,  and    thenea  on   to   the    ftaa  the  earth  were  refe'rr^d  to    a«    repreeenling  of  a  osil.     That  high  claas  of  matmal  was  aot  to 

f.     If  this  hoi-ting  can  bo  a»mdod,  so    venous  at»go»  of  pUnetary  old  age.     VeS^  which  be  attributed  simply  to  the  skill  of  the  oporatof. 

Itr.     It  is  eeUom,  howevtr,  that  s  aite    ;,  nearar  to  tho  aun  tban  the  earth,  and,  therefore,  Nature  had  b«n    veiy  kind  to  the  ironmaster  of 

Ed  whwa  tho  whole  proeeia  will  go  on    probably  of  later  birth,  is  alio  smaller  than  tho  Styria  in  praridiog  bun  with  a  spatbose  ore  ot  ei- 

lifticg.  osrtb.  and  is,  theoretically,  either  in  tho  same  stage  traordinary  purity,  and  providing  him  with  foe]  id 

ngs  should  nil  bo  roomy,  with  high    of  planetary  eiistesoe  or  even  less  developed  than  abundaDca  of  the  highest  quality  in  the  form  of 

ell  lit  and  ventilated.    It  is  a  mistake    our  planet.    Tbe  eridenoe  gained  by  taleacopia  oh-  enormons  forests,     Still,  wiih  all  those  adTanlajiei, 

at  woik  can  be  either  well  or  chesply    servation  acoords  with  this  view.    It  has  recently  results  i>ncb  Ba  we  hear  of  would  not  be  realised 

I,  confined,  ill-ventdsted  apartments,    been  noticed  that  in  certain  pbaaes  we  catch    the  withont  the  ikilful  application  of  sciantido  know* 

I  of  workmen  will  grow  up  under  tho    illumination  of  what  are  rsgarded  aa  the  oceans  of  \„\gf,     Tbey  were  very  proud  ot  tbair  achierement* 

Bunc   of  cheerful   Burroundinga,   than    Venus,  tbtunh  some  have,  as  Mr.  Preotorconsidera,  jn  bla*t-fumaoes,bottheStyrian  fnrnaoo— alUiOogh 

saing  atmnsphete  ot  a  close,  crowded,    wildly  interpreted  Ihophenomonaas  indioaUng  that  ,  difteront  instrument  from  the  bla.tfomaoesinlBla 

mill.     The    mscbitohouse   especially    Venus  has  a  metallio  surface  inclosed  m  a  alassy  oonntry  — waa    one    of    peculiar    merit,    and    tba 

-Hila^od,  aud  this  must  he  arranged    envelope.     About  Mercury  wo  know  too  little  to  economical  resolta  which  bad  been  obtained  


Hiuui  wwi«i.uujr  •iiotii  iiuru  smaller    tnan    vno     carin,    una    aiso    more      re-    -..-,.-=  .!"-■-; • — "";r  7— — ^■— "  _.  VI 

^^g    „..r  the  drying  cylinder,    aud  „ot«  from    the   sun,    nn,f  therefore   probably    ot  ironstone  in  tbin  connlry.     Prof essor  Tunner  might 

a   speedily  removed  it  will  condense,  earlier    birth,  this    planet  might   be    eipocUd   to  bo  said  to  be  the  leading  spirit  ot  that  centre  of 

m  allpaits  of  theroof,  Ac.     Various  have  reached  a  much  lator  stage  of  development,  an  indnntry.     He  need  not  hL>reenlargauponhis  works, 

been    devised    for    tbe  ventilation   of  ioterence    which  facta    observed   by  tbe  teteacopo  which  were  well  known  to  them,  sod  which  wm 

f,  and  some  ot  thom  have,  no  doubt,  eupport.    Our  moen,  a  atill  amnllar  planet,  and  oer-  largely  onotrd  in  Iheir  own  eiDcllent  metallurgy  by 

;     aalisfactory,      Boyle's    vai,lilalor,  tainly  as  afnlly  formed  planet  older  than  the  earth  Percy  1  but  Professdr  Tunner  bad  tor  many  jeara 

i    splpndidly    when    thcro    U    a   good  from  which  it  was  thrown  oft,   givea  atill   better  been  active  in  calling  into  eilatenca— or  prodaong-'- 

Je     does    bnt    little    work   when  the  opportunities  of  telescopic  observation,  and  ta  theo-  jonng  mBlallargiata,  who  had  done  good  work  in 

outside    ia    stiU.      The    Archimedeau  relically  most  likely  to  tell  ns  of  the  old  ago  of  Aostria,  and  who  had  also  given  to  them  iadirootly 

tor  ha.  been  extensively  BdopUd,  and  a  Pl^net,    ^^  "r^'-to  »" '°'??V'''5^i;TZi,nt''™  BO"ie  bwiefils.     They  were  now  receiving  a   large 

stiafaclion    woecisllv  when  driven  by  (or  having  air  of  eitreme  rmnt.)  and  without  seaa,  ^^pply    of    ferro-mangineae    from   the  diatnct   of 

rui^tshiflTn^TEls  insures  a  con.  Tl«"  ="  be  hardly  a  doubt  ttst  many  of  the  tea-  giyri^-a  materinl  whmh  they  oouhi  not  prodnco 

,  whi..h  would  fail  in  culm  woalhei-  ISoT^h^^o^mlot  theTm«U«  of'th^  ^^JdaStarlrin":;  '"-  ""t«^''  "f  '^  ""■ 

stoppage  or  slow  motion  of  tho  Bcrew  j^j^.    p^ptor  thinka,  are  the  result  of  tbe  falling  Mr,    I.   Lowthian  Bell  aaid,   he  accepted,  witb 

B  was  dependent,  as  it  is  in  the  case  j^f^,  tj,p  ^^^'i  mass  of  meteorio  bodies  at  a  period  ffeUnga  ot  very  great   pleasure  indefd,  the  duty 

raeh  like,  upon  the  power  of  the  wind  p^j^^  ,„  1,,^  nitaining  rigidity.  Thoogh  we  sea  some  »hich  the  president  had  imposed  upon  him— namely, 

Anothtr  system  is  to  have  n  doublo  pi.ojts  that  have  reached  tho  death-liko  ttage  and  that  of  convoying  to  his  friend  Piofeaeor  Tunner 

haft  rising  from   tho   roof,  with   the  others  alow ly  ten diD«  towards  it,  yet  when  we  look  the  mark  of  high  esteem  in  which  the  Iron  and  Steel 

H  arranged  that  soot  and  dust  cannot  with  still  wider  scope  we  sea  soma  of  oar  own  solar  iQgiitgte  in  this  eoiuitry  held  him. 

boiiecB   shooU  be  situated  haring  a  towarda  t"  lite^e'ri^.  "ihVhSt  aTd 'light  of  one  The  Preaidont  stated  that  the  first  ordinary  buM- 

•  mi  aeeeM  of  fuel,  and  the  points  particniar  ayalom  is  not  lost,  hut  go  to  keep  up  the  nosa  on  tho  agenda  was  a  diacuaaion  ol  one  01  m. 

»mU  Bwt  lu^ely  to  U  oontnaied.  eternal  iatetoluuigea  ot  aramwal  Titality.  Percy  a  papers  read  at  Newoastle— 
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Th«  Proteotion  firom  Oxidation  of  Hetkia  by 
»  Coatins  of  tlielr  own  Oxldea. 

Tba  dircuiion  was  tLen  cammaaeed  bj  Hr. 
Bakn- :— Dr.  Pero;,  the;  would  rerolleot,  klluded 
to.  a&dbroagfat  ronrard  Man  inilancs  of  tbat  ei- 
oaUml  ooating,  ths  fact  of  ths  Bubi'kd  irjn.  Now, 
it  windd  be  in  th>  knowledge  at  all  gmtltmtn  coa- 
Dsotcd  with  iron  and  Bt«el,  tbatwhare  tha  nili  ware 
watted,  Bt  th87  lucially  netn,  and  ■heet  steel  was 
goisg  tbrongh— saf ,  for  the  making  of  pen-iteel— 
thajr  had  a  aoatisg  of  Tarj  aicellest  charuter,  and 
TFTf  mooh  BDalogoaa  to  that  pToiuced  bj  Profesaor 
Barff'i  prooeei ;  the;  might  bend  that  aheat  at-el 
&baat  without  dalaehing  Iba  beaulifuU;  perfect 
scale  which  was  Diian  it.  He  might  alBo  call  attsa- 
lion  te  tha  slaiian  oFtha  fnmlture  on  gnna,  which 
it  dona  bj  charcoal.  There,  again,  he  thonght  the 
■ama  ocnditioa  obtained,  bat  it  wai  carioai  that 
tber  did  sot  get  that  very  perfent  rejiataoee  of 
-aiidatian  that  apf)eared  to  have  been  dona  I^  Mr. 
Barfr,  in  oarrring  it  oii>,  ha  might  tar,  perhnpi  in  a 
mere  leieDtifle  way.  With  copper,  h,  had  a\v,  as 
«tber  chcmiats  perhaps  have  dono  in  the  laboratory, 
had  aipsrieace  of  the  beautifully  oolonred  oiide 
of  Mpper  which  ocoatrad  very  of  too  on  the  surface 
of  copper  which  had  been  wound  roond  the  eombue- 
tion-tube  aabmitte^  to  gaa.  Th-y  got  there  a  coat- 
ing of  the  oxide  which  wonderlullT  reeiated  CTery 
■nion,  but  he  mnjt  aayha  thooghl  Dr.  Percy  had 
adduced  one  ioatance  of  the  protection  of  metala  by 
oddatioa,  which  appeartd  to  require  more  eiamioa- 
tion  to  ahow  that  it  was  an  absolute  fact. 

Mr.  Snelua  aaked  if  it  would  be  possible  to  get 
aoma  ioformalion  from  any  of  thcmembera  as  to  the 
practical  method  of  carr^ ing  out  tba  proceai  P  Mr. 
Barff'a  paper  (which  be  had  read  through  care, 
(nllj)  gare  them  no  information  at  all  as  to  how  tlia 
proceai  waa  oarriod  out  practically,  and  he  daresay 
-there  were  many  other  persona  lika  himaelf  who 
were  anxious  to  make  eouie  aiperlmeuta  npm  the 
matter,  if  they  knew  eiactly  the  modw  operandi, 
so  that  they  might  not  go  blundering  about  in  the 
dark.    At  present  there  had  beeu  no  de>aription 


inlemally  with  a  protective  lining  of  oiide,  throagh 
the  action  of  the  aaperheited  steam.  It  waa  stated 
by  Professor  BaHT  that  the  proeeaa  oould  be  applied 
to  bridges  and  roofs  and  large  piecos  of  iron.  Ha 
doubted  whether,  except  under  Teryexcoptionfllcon- 
ditiona,  that  application  could  be  made,  and  if  made, 
he  (Mr.  Nareej)  thought  it  would  be  verT  nudeair- 
abU  to  ialroJnce  a  material  io  treated  into  coo- 
■troetiona  of  any  kind. 

Mr.  I.  Lowthian  B-II,  MP.,  said  he  Tory  much 
qaeitioned  the  truth  of  the  last  obserration  mads  by 
his  friend  Mr.  Nnrsey— rii.,  that  oxidising  iron  by 
Boperbeat'd  ateam  must  necessarily  weaken  it, 
beeanae  they  all  knew  tbe  eemmou  mode  of  anneal- 
ing boiler.shceta  was  by  eipoaing  them  to  a  high 
temperature  for  a  considerable  time,  and  letting 
them  cool  gradnally.  With  regard  to  the  mode  of 
carrying  the  oiwration  into  effect,  he,  with  hia  friend 
Mr.  Snelns,  would  like  to  know  tha  industriii 
method  followed  by  Mr.  Btrff;  but  there  waa  no 
aeoret  aa  to  how  the  Buaaians  carried  oat  the  pro- 
ena.  becaoas  that  waa  mentioned  in  a  paper  read  by 
Dr.  Percy  himself.  The  ateam  wUcb  liad  to  oiidiu 
tha  iron  waa  remoted  along  with  the  iron,  and  be 
lad  no  doubt  the  oprmtion  of  eonrertinfr  the  iron 
or  the  oxide  waa  effected  by  the  juice  of  the  wood. 
With  reference  (o  the  nae  of  it,  he  himself  had  leen 
in  the  United  States  many  locomotira  enziuee 
cOTarad  with  that  material,  t  a.— engines  corered 
with  material  made  ia  the  Basaian  tasbion,  and  it 
waa  impossible  to  conceive  any  substance  that  pre- 
verred  iU  hrightn»s,  and  abaence  of  tami.h  lonBOr 
than  did  tba  iron  docribed  by  Dr.  Percy. 

Mr.  Baker  alao  opansi]  tha  diaanaaioD  oq  Dr. 
Pttc;  a  other  papai — 

On  ths  C>nw  of  the  Bllaten  on  "Bllatar 

Bteol." 

Mr.  Baker  aald  hs  would  jaat  exhibit  wbat  waa 
heirg  done  daily  in  Shaffieli  for  tha  purpose  of 
ntiliaiug,  perhaps,  some  of  ths  materials,  hut  also 
for  the  DUTpose  of  producing  a  certain  quality  of 
■tesl.  He  had  einmioej  a  Urge  number  of  tboie 
reoon»er»iona  and  failed  to  ace  any  blisters,  which 
wai  an  additional  procf,  if  it  wera  required,  of  Dr. 
Percy's  idea  that  they  were  formed  entirely  by  thn 
operation  of  oiide  of  iron  being  embedded  and 
entaogl'd  in  the  ma°B. 

Tba  President  said  that,  aa  no  other  gentleman 
wisbed  to  speak,  he  would  close  thediseuaaion,  add- 
ing his  own  tdttimony  in  faroar  of  the  tiewa  ei- 
pressed  by  Dr.  Percy.  He  himself  bad  seen  ateel 
produced  by  fntian.subjecttd  to  beat,  embedded  in 
charcoal  for  a  length  of  time,  and  bad  never  SEcn 
the  alighteat  trace  of  blister  upon  it,  which,  at  any 
rate,  waa  an  indireet  proof  that  when  there  was  no 
oxide  enclosed  ia  tba  metal  blisters  were  not  formed. 

Mr.  I.  Lowthian  Bail,  M  P.,  then  read  a  paper 


mtha 


of  s 


snlpbu, 


ind  phoBphorna  in  tha  refining  and  the  palling 
urnan  and  the  Bessemer  conrertar,  ODnGued,  how- 
erar,  to  the  behaTJour  of  carbon  and  phosphorus 
when  fluid  coat  iron  i<  eipo<ed  to  the  action  of  the 
fnsed  oiida  or  oiidrs  of  tbia  mstal.  A  marked 
obangeii  ia  uodoubtedly  produced  by  this  operation 
in  oa»t  iron.  About  33  per  cent,  of  the  carbon  and 
60  per  cent,  of  the  silicon  are  thus  ramored  ;  hot 
the  pboipborus  ii  only  slightly  affected  by  the  treat- 
ment, while  the  iron  simetimes  absorbs  snlphur 
from  the  coke  employed  in  the  operation.  Tbe 
writer'a  olaima  to  norelty  are  oonfiaed  to  hla  dis- 
covery of  the  toflaeuM  ot  temperature  in  modifying 
the  order  of  rapidity  in  which  carbon  and  pbos- 
DhoTUB  leaTo  pig-iron  when  exposed  to  the  ao^on  of 
'" —  "~    "   "ilala  of  fuaiou.     Many  aiperi- 


uotad  U 


temperature  just  suSdent  to  keep  tha  substance* 
iiqaid,  the  phosphnrns  was  eliminated  mora  readily 
thaa  at  a  mnah  higher  temperature.  As  to  tha 
adaptability  of  tha  pnriSed  iron  for  st«el,  Mr.  Bell 
feels  bound  to  admit  that  if  O'l  per  cent,  haa  to  be 

.  considered  ai  the  limit  to  which  phosphoros  can  be 
toleratad  in  ateel,  be  has  atill  to  look  forward  to  tbe 
future  for  the  roatiialion  of  his  hopea.  The  main 
result  of  hie  experiment  was,  that  S  tons  of  iron, 

'  containing  on  an  average  above  IS  pec  cent,  of 
pho'phoms,  had  this  impurity  diminished  to  0229 
per  cent.  The  uniformity  of  results  in  working 
thia  process  appears  to  be  rather  a  question  of 
mecbanioal  arrangement  than  one  of  chemical  diffi- 
oulty.  Some  experiment  I  on  the  conversion  of  this 
purified  iron  into  ateel  were  carried  ont  at  Wool- 
wich by  Mr.  Price,  and  tbe  rosults  wert  quoted,  and 

rrofasBor  Williamson  lail  be  roee  to  oongratn- 
lata  the  institots  on  having  rectived  ao  extremely 
I  valuable  a  report  upon  that subjeot.  Theadditlonal 
'  knowledge  with  which  Mr.  Bell  had  favoured  them 
beyond  that  which  was  commuaicated  at  Newcastle 
waa,  in  several  respects,  ua  members  bad  no  doubt 
noticed,  of  conaiderable  importance.     He  would  not 

E resume,  after  tbe  aooonut  with  which  Mr.  Bell  had 
(voured  them,  to  go  into  any  analysis  or  partieu- 
lare  ot  hia  experiment*,  because,  of  conrja,  that 
would  claim  vary  great  attention,  and  depend  upon 
the  particulars  in  each  case,  in  order  to  obtain  the 
results  racoKled  ;  but  many  of  his  meult*  apprared 
already  to  be  of  oouaiderable  importance,  and 
especially  those  which  showed  tbe  importance  of 
regulating  ths  position  of  what  he  might  eall  the 
waahing  materials,  oxide  of  iron,  rendered  fluid 
partly  by  silieon  and  partly  by  other  materials,  by 
whioh  tha  removal  of  the  aihcon  and  phosphorus  bad 
been  effected.  Of  courss  members  were  perfectly 
well  aware  that  in  the  operation  tbe  oxide  of  iron 
had  to  d*  twothingi,  as,  in' fact,  Mr.  Bell  so  clearly 
pointed  out.  One  part  of  it  had  to  supply  oxygen 
to  the  phosphorua,  which  had  to  be  removed,  of 
oonrse,  thereby  being  reduced  to  the  metallic  stale 
ot  iron  ;  whilst  another  part  had  to  lay  hold  of,  and 
to  keen  hold  of,  the  phosphorie  acid  which  had  been 
foimed.  Now,  he  noticed  among  the  earlier  atate- 
ments  ot  Mr.  Bell'i  ^aper,  a  summary  of  the  average 
ot  oxide  ot  iron,  which,  according  to  the  particular 
proportion,  would  be  required  to  remove  tbe  phos- 
phorus from  a  ton  of  pig.  The  quantity  was  canrider- 
oble— tea  cwt  to  the  ton.  Now  he  had  no  doubt 
whatever  that  it  hadoccurred  to  Mr.  Bell  to  diminish 
the  amount  otoiideot  iron  which  was  lued  by  replac- 
ing that  part  of  it  which  bad  not  got  to  give  up 
oxygen,  but  which  bad  merely  to  act  as  a  base — either 
lime  or  some  other  bass — whieb  vrtn  ot  comparatively 
little  value  Ot  course  any  base  which  waa  strong 
enough  at  the  temperature  at  which  the  operation 
waa  performed  would  do  instead  of  oxide  of  iron  to 
kelp  hold  of  nhospboric  acid  when  it  was  formed, 
and  it  waa  of  course  well  known  to  all  members 
that  if  inatead  ot  having  chiefly  one  base  present  in 
thrir  cinder  or  alag,  if  they  had  several— perhape 
with  one  or  tha  other  bases  in  addition  to  oiida  of 
iron — that  they  would  thereby  tavonr  one  condition 
which  waa  apparently  of  great  importance  in  this 
operation — namely,  the  fluidity  of  the  mass.  Ot 
conns  salta  ot  silica  aontaining  a  gooil  many  bases 

t*mperatare  in  order  to  bemade  liquid,  than  ailicatea 
of  one  base,  or  ot  few  bases,  and  lie  had  very  little 
donbt  that  Mr.  Bell,  who  was  ao  keenly  alive  to  all 
tb?  conditions  which  bore  on  that  great  problem 
which  he  had  worked  oat,  had  already  had  occaaion 
to  replace  someof  the  oxide  of  iron  which  bad  been 
present  in  these  experiments  by  another  base,  or 
other  bases,  tor  the  purpose  ot  doing  that  part  of 
tbe  work  which  oxide  of  iron  was  intended  to  do. 

Mr.  Saelua  said  Profesaor  Williamson  had  apsken 
about  what  he  conaidered  ot  tho  utmost  importonoe. 
and  it  so  happened  that  he  had  hit  upon  the  nail 
which  hs  (Mr.  Snelns)  had  bsen  trying  to  drive 
home  for  a  eouaiderabia  tima.  Six  years  ago  be 
took  out  a  patent  for  nsing  lime  tor  the  lining  of 
puddling  and  other  fumacss.     That  patent  was  still 

ilid,  and  ^  ^'^  refrained  tram  saying  anything 


six  years  hsbod  bam  ttyiii^  to  d«Tiii«  simm  iimiliilii 
cal  meuB  for  applying  it  in  praatiM.    Ha  b«U*ral 
he  had  snooeeded  now  io  doing  so,  nad  ha  ahngM 
not  have  risen  on  the  present  ooeodon.  nor,  indaai, 
until  it  had  been  parfeoted  fn  prketioa,  bad  it  not 
been  that  Professor  Williameon   bod   niaad   tba 
qneation  as  to  the  aSaet  of  naing  niwH<ttr  oiidt  ii 
order  tO  do  tba  duty  wluoh  Ur.  Bell  mnda  tho  nUt 
•f  iron  do  in  double  proportion.    Professor  WUHaa- 
son  had  meotiooed  tha  oxide  of  iron  in  Kr.  Bell'i 
proeeaa  aa  doing  a  doable  da^.    It  haddooetkol 
of  sopplvingoxyfan  to  tbtpboiphoniaiabltnMltaB 
metal ;  tha  oiida  of  iron  bod  nlae  dona  (ha  Awif  «l 
oombiningwitb  tba  pbosphorio  neid  so  prodnead,  mI 
many  yeus  ago  tha  same  idea  ooontral  ts  bin  (Kf. 
Saelua).    Ha  pat  it  into  praotioe,  and  ha  bad  toll 
casually  a  good  manj  membera  of  tba  inetitiita  an 
years  ago  that  he  bod  anooatded  in  radudnc  ^m 
phoms  in  Cleveland  pig-iron  down  to  nnder  0  1  p« 
cent.,  neing  limeatonaoa  the  lininx  of  bis  fDnaaa, 
and  tba  praaidant  would  ramamberi  no  doubt,  Ibal     - 
he  attamplad  to  URa  tha  aa-ne  material  in  hia  i» ' 
volving  fnmooa.    He  (Hr.  Snelua)  went  to  aaa  it  d 
workat  Birminghooi,   and  than  waa    a  difflsol^ 
in  usint  it.     It  ooonrred  to  him  what  the  diSsil^      - 
wai.    Hs  thonghtstill.as  hsthOBgbt  then,  tbatU     ■ 
was    simply  one  ot  temparatare.      This    rarolvlig 
tnmace  was  not  an  inatnimant  in  whiob  ao  (or  Kr, 
Siamena    had  been    able    to    get  np  a  very   Ugh 
tampemture— osrtainly  not  aa  high  aa  ha  hod  baaa    ' 
able  to  get  in  tbe  Gied  melting  fnraaaa — and  tke    ^ 
consequence  was,  that,  in  the  axparioMMta  wbkk    - 
were    triad    at  Birmingham,    the    Uung  matMU 
of   Ume   did   not   get  snffioiantly   heated   to  lel  ; 
hardened,  and  that  involved  tha  lima  pediog  oC,    ^ 
and  miiing  with  the  ball   ot  iron,  and  there  Mi    '~ 
conaidoTabla  difficulty  in  dealing  with  tha  natarM  V, 
under  thooa  draamstanoaa.    Prenont  to  that  ha  hail  .-_ 
himaelf  lined  a  Bessemer  oonTarter  with  UaMriao^  !~ 
■ud  be  might  mantian  that  the  raault  he  got  than    - 
from  3  or  1  tons  of  iron  so  trtated,  perleotly  ei^ 
roborated  tha  fact  that  ha  bad  aaaartained  in  ilialli 
with  a  hundred-weight  and  a  half  of  iron — that  Ibt  ' 
phosphoms  was  almoat  partaotly  eliminalad  oaiw  i^ 
tbosa  circBmitaacas.    In  the  Baasamar  iiiiaial  li  ^ 
thouabt  there  were  praotiflal  di&enltica  in  vplyiw  t~ 
the  lime  in  a  Baisamer  vessel — there  ware  prannj  M 
difficulties  in  applying  it  in  Ur.  Biemana*  ratal'  ~ 
furnace  ;  and  thoea  diffionltiea  be  had  been  bi 
his  braioa  aboat  for  several  year*  past  in  n  ' 
overcome,  and  he  hoped  soon  to  have  thee| 
nily  at  putting  tbe  thing  into  piaetioal  o| 

Mr.  Riley  said  it  was  most  impoFtaat  __. 
neers  and  metallargists  ehonld  oome  l«  soma  diAMlg? 
opinion  as  to  tba  maximum  amonnt  ot  pbuayh«Miff 
which  it  iras  pos'ibls  to  have  in  a  steal  nil.  BimPj'! 
years  since  he  hod  several  rails  taken  np  01  tt^?*- 
Oreat  Northern  line.     Mr.  Price  Williama  TtUwt^  \ 

gipar  on  the  "Life  at  Steel  Baila,"  and  UOhTs: 
iley)  found  in  several  ot  these  ated  rails  MP^ 
waa  aa  muob  aa  '274  of  phoaphomi  in  than.  Ili^^! 
raila  were  steel,  and  be  believed  tie  Waa  ootiMt  Wg  '■ 
saying  that  they  ware  now  down  on  tha  ftv^- 
Northern  Line,  and  it  10,  they  had  hcen  dowa  ^K;  ^ 
years.  He  thought  it  wonld  oome  u  a  qaaatiMam^v 
to  what  amonnt  of  phoaphorns  they  eoaki  da  »L- 
in  at«el  rmila  ;  hla  impreasioa  waa  that  tbey  eotUAl 
with  conaiderably  more  than  3-lOtha  par  oent, 

Attar  Bome  oonveraational  ramarka  from  anL_ 
members,  Mr.  Sidney  Thomas  aud  he  bad  M  li 
lenlion  ot  aaying  anything  to-day,  but  IB  IT 
subject  of  the  Bessemer  eonvartat  hod  bean  ap** 
it  might  be  ot  iuteroit  to  mamboi*  Io  kWHr  tl  "*  ' 
hod  been  enabled  by  the  assistauoa  of  Mr.  Mi 
of  BlaesavoD,  to  remove  pluaphoras  almoat  aa 
by  the  Bessemer  converter.     Of  oamBa  t'   ' 

meni    would    meet    with  a  BmUa   ot  Inei ^.-_, 

gentlemen  would  soarcely  baliara  it,  hat  ha  ban  ■ 
results  in  bia   pocket  of  some  bnndral  asd   ** 
analyses  by  Mr.  Gilchrist,  who  had  bd  alMO*>"    .., 
entire  conduct    ot   the    einerimeata,  viiyinf  x**^^ 
the   very  small  quantity  of  six  ponnda  n  *•»  "^R 
handredweight,  and  the  rest''      ^         -  if  -»  rtaH 

theory  with  which  ha  origins  .,  

that  in  their  wont  results  SO  per  o 
pboras  was  removed,  and  in  thdr  beat  be  ■ 


1  or  ine  einerimeata,  viiyinf  "^Zg 
,11  quantity  of  six  ponnda  n  *•»  J^S 
t,  and  tha  resnlts  ail  carrieJfeP*  VSH 
hich  be  oripnally  started,  and  o'fc*'*"^ 


before  them  at  a  futora  ti 

The  PrB.iident  said  Mr.  BellhodoC 

valuablafncts  which  in tereatedagreatmaaret**^^^ 
Ha  found  that  he  could,  by  treating  ClMelnA  'St 
metal  in  a  rotary  furnace,  such  aa  thaj  taw  »*  iM 
Clarence  Works,   rodnoo    tbe    pboaplnraa   t»    d^l 


3-lOtha  to  4-iatha  per  eaai 

other  results  had  bean  given,  ahMria*  thMb 
phoapborua  bod  beenrednoed  balo»  l-lOUpv' 
TheslaBprodocod  gave  6-lOtba  a'-"  -*---" — 
cent,  ot  phosphoric  acid,  ha 

phosphorus   in  tha   metal  ii     

reduced  to  1-Tth  per  cent  Now,  m  t^— »— ap- 
two  fignrea,  they  agree  very  madh  wtth  tta  iM*  *  M 
whieh  be  found  in  treating  tlN  aaaa  aab)w4ur- 
another  way.  At  Towceiter,  in  Oa  liMin  ^Iji 
oaee  tbe  slag  generally  wna  fnad  Io  anWa  •■f^Si 
6-lOths  to  T-lOths,  aomatimaa /S>lMa  rf  atapka^S 
acldj  but  tba  metal  pradooM hi IW |ng«*  ■"^ 
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■  hMncbtl*  k  (wjlow  poraaDtKga  MmJ. 
,  ttao.  tluT  mif  hi  aomidir  it  w  *n  M«ainplUI»d 
t,  that,  vbalher  Iher  dwlt  with  pB-mtbal,  or 
■that  tMj  doBlt  with  Drei  Mntainiiig  a  larga  pn- 


faellj  uplioabla  tor  tha  pradootion  of  ((mI-  The 
atioii  of  the  ralatlTe  merit  of  the  tiro  madiw  ol 
DC  it  waa  Doe  of  aipasM,  and  on  that  inhiMit 

{w«n  itiU  witiioat  mffldent  iatormatian.  Hr. 
nte  UMb  eertidn  data,  eommeaoiaK  with 
inhnl  pi^meUI.  Be  tabjeeted  that  metal  to  a 
IbIdc  proawiti  aad  in  that  operation  he  used 
nrt.  of  oiide  ps  ton  of  iron.  Now,  without 
lUng  in  an;  wa;  to  dUooBias*  Hr.  Boll  and 
■da,  he  tbODRht  that  he  wonld  hare  to  mioc  , 
it  prnee—  before  he  eonld  tempt  ileel  mannfao- 
wa  to  DM  it  pBotioallj.  The  emplsTment  of 
mt-  of  rich  oiide  of  iron  wonld  form  an  item  o* 
■ante  altogether  ont  of  propor^on  to  what  wa 
w  pmeticallr  admiaiiUe.  lOewt.  of  rich  oiidi 
lid  not  ho  Talned  at  Iom  than  prebablj  1(H,,  am 
\iiLg  to  that  the  ooet  of  the  otMration  ilielf,  tbi 
1  naad,  h«  thoniht  thsca  eaDld  be  no  ma^in  ![ 
our  of  DsiD;  the  cheaper  Clarsland  metel  ai 
iMi^ed  to  tha  dearer  Camberland  metal ;  bnt,  ai. 
.  WiUiameon  had  laid,  other  baeea  might  be 
md  to  take  the  place  of  oxide  of  iron ;  and  Mr. 
ilna  bad  bronght  before  then  a  echeme 
idi  ba  bad  bMD  working  ont — tha  snbititntioii 
lime  for  lining.  Certunly  he  (the  Preei- 
it)  looked  with  moeh  faranr  opon  that  pro- 
1^  and  made  an  aiperinient  at  hie  eiperi- 
rtalworki  at  Birmingham  with  alining  ot  that 
erintion.  The  diffienlt;  they  mmnnlarsd  wi 
iLtba  lining  itaalf  waa  not  infflcientl;  hard  t 
M  the  aeUoa  ot  the  ohargai.  It  might  be  thi 
ij  did  not  get  enffieient  heat  to  oonaolidata  it,  bn 
itfaa  lioMatoae which  tbarnead  eoatuaed  maf. 
oa  t»  aome  extent,  whieb  ha  thonght  made  it 
iUa,  BO  that  the;  did  not  obtain  aatiifactOTT 
ilti.  Ai  regardi  tha  qnestion  of  phetphomi  in 
I  iteal,  he  might  itate  with  aome  eoDfidenoe — 
nag  made  a  great  maoT  expnimeata,  and  Keo 
I  leinilta  npon  a  large  aaale  in  a  prooeaa  of  making 
■I  for  matrriali  eontuning  a  Mnaidarable  amount 
fho^arni.  There  waa  r>o  diffioaltr,  for  in- 
■ee,  m  aonierting  eld  iron  rails  f  wbioh  might  be. 
apiat  eitent  at  leaat,  Cleveland  raita)  into  slstl 
ib  of  eneh  qnUit;  aa  might  n,tiatj  all  tha  mrcha- 
alteita  wbiBfaangiMerainaiatedapon.  The  limit 
ad  ha  abonld  aitign  to  phoiphorna  in  ino' 
■hrial  waa  i  per  sent. ;  inereaNag  tha  auonnt  < 
Mfbonu  in  ttael  bejond  i  p«r  cent,  there  wi 
■tdaoger  ot  makiwtbeetral  brittle— that  ia  to 
R,  et  making  it  fHlnBder  the  teat  of  a  falling 
■ght.  That  diffionltr  inoraaard  Tar;  moeh  with 
k  rednetion  ot  temperatare.    On  a  hat 


t  the  ti 


nt.  of  pbD9] 
n  2-l(Hha  p< 


ndini 


lutphnr. 
aodwial 


■I^iuIjiIb  which  i 
^.  «ih,  which  il 
■^  "  ptnwide   ot 


Such  metal  ironid 

meohanical  teat  that  might  be  applied  ta  it, 
Id  nerer  be  Died  for  prodndng  torginga.  It 
ha  ttiA  that  manganoa  waa  toastaelmaker 
'^■litr  waa  in  raligion—it  corerad  a  mnltitade 
ud  thoae  things  were  of  a  Incifar  kind — 
"andeutDhnr.  It  thej  gari  him  the  wont 
'led  h.a  to  make  etael  o[  it 
Admiralt;  teat,   he  wonld 

, ash  nieel  ahonld  narerthalew 

ta  mA  in  sneli  applioation*  aa  ware  now 
iclitnl  of  mild  at«el.  No  boiler  ahonld  be 
~  irginga  shonld  be  made  of  it,  and, 
DO  glut t  ihoild  be  made  ot  it. 

_,^n  Bslt,  M.P.,  aaid  ha  recogniaed 

Jj'alhil  Ihe  Tary  fnrrert  riew  which  had  been 
Ij  Proteaaor  Williimaon,  with  rfgard  to 
y~i  duty  played  by  theoiidaot  iron,  and  that 
*"^datj  waa  actoally  perfornied  waa  obiiana 
"      ""  '  '  ich    KBi  given  in  the  paper  he 

lid  h«  mn  that  ihe 
ptEViida  ot  iron  eiietad  to  a  mnch 
itin  lie  aiide  before  it  waa  naed  than 
I,  that  the  eietaa  of 
oxidiaing  the  pboi- 
'~  miD regard  CotUS'inantityofoiidii,  which 
■aiil  Um  Mme  time  answer  what  the  priiidsnt 
'■'inillM  matter,  ha  innild  call  attention  to 
J!«Ual  he  had  mcr^lr  aunmad  lOcwt.  aa  a 
""■■I  quantity.  Hs  might  inatanoe  that  in 
""  -■  ■■    ■  "     ■    [  8  per  cent,  of  phos- 

whi<A  that  anhaUnce 
the  reanlbng  cindtr, 


a>dlebelheeit« 
'^PMBitttd  to  M 
*Vnit  expect  to  _..  .  .  .... 

"'  If  h  were  to  tell  ibem  not  one-half  had 
.  "^  to  the  ton  of  iron,  he  wonld  etill  be 
'Wiutk.  The  eipirimenta  in  eonneotioit 
infficiently  adranoed  comdi- 

I  with  the  mattorat  present. 

be  had  examined  the  qneation  narrowly  he 


MlkT 


^k'wa.Bfhpli 
""■Jil,  Id  com 


re,  in  the  erent  of  the  ioi 


lime  in  a  pi     _    „  _  ._     .  .   

__]  the  privilege  at  seeing  the  experiment  referred 
tobjhia  friaad  Hr.  Snelna  ;  fanthe  might  «ay  thia, 
that  the  Walker  Iron  Works  in  the  year  1850,  which 
wa*  therefore  twenty-aeTen  yeara  ago,  and  at  that 
time— and  be  thonght  hie  friend  Ur.  Wales  wnnid 
hear  him  ont  in  what  he  sajd— the  plentiful  applica. 
tioD  of  iron  ore  as  a  material  for  feiUing  waa  a  thing 
that  they  nerar  heard  ol  before,  and  almoat  the  only 
foreign  material  that  they  erer  wei«  permitted  to 
intmnoe  into  their  paddling  fnraaoae  was  limeelons. 
The  BUtira  fettling  of  the  paddling  tomace  at  Walker 
for  at  least  fire  years  anterior  to  the  year  1850, 
were  ptrFormed  exelnnTot;  with  ironstone.  With 
regard  to  tha  phoaphoma,  and  aeparating  the  phoi- 
phoroa  from  the  raaidoal  or  reeldnarj  prMocc,  that, 
nndoabtadly,  waa  a  qneation  «f  very  great  import- 
aaoe.  Ha  made  a  ealonlatton  uMn  one  occaiion  as 
to  the  loea  that  the  praaanoa  of  phoephorna  in  Clare- 
land  pig-iron  entailed  npon  the  world.  He  mads  out 
in  the  first  place,  that  it  did  other  pig-iron  a  world 
of  harm,  and  in  the  gesond  place  it  wotUd  ha*e  done 
the  whole  world  a  world  ot  good  if  they  conld  hare 
placed  it  nndar  other  droamatancsi.  He  might  toll 
Mr.  Foi  that  they  had  already  been  follD wing  that 
branch  o(  tha    ■□bjsct ;  bat  he    waa  too  intent    at 


{  theic 


ntree 


.  .  ion  to  the  as«  of  . 

_-  got.  Now,  to  go  back  to  the  qneition  of  the 
qnantity  oE  oxide  required,  of  oonraa,  aa  the;  very 
-roperly  pnt  it,  tha  whole  ralne  of  the  thing  was 
'hat  it  wui  good  for.  It  he  proposed,  for  instance, 
}  nse  a  qnantity  of  gold,  or  any  Tory  eipensive 
laterial  in  the  operation  in  queetion,  and  that 
quantity  of  gold  or  eipeneiTe  material  amonnted, 
prroeat.,  to  more  than  the  yaloe  ot  the  improyement, 
then,  of  ooarse,  he  mutt  make  his  bow  and  go  ;  hut 
he  did  not  think  be  had  arrired  at  that ;  ha  thonght 
thay  might  do  with  a  yer;  much  leas  qnantity  than 
he  had  mentioned  himself. 

Mt,  J.  Irelaad  then  read  a  paper  on  lome  recent 
impraremeuts  in  the  manufaetiire  of 

IroD  Sponga 
by  the  Blair  process.  The  anthor  deaorihed  the 
ordinary  method  of  eoastmoting  the  fumacei  for 
the  prodnctiOB  of  iron  tpODge,  and  afterwards  ex- 
nlained  the  improvamenU  be  bad  recently  affeetad 
in  their  details.  He  stated  that  in  Ihe  aatumn  of 
last  year  ha  was  requested  by  the  Indian  Ooiem- 
ment  Id  reduce  some  of  the  iron  ore,  of  which  there 
ara  large  depoaite  some  50  milts  distant  from  the 
Warora  ooalfielda,  the  eondition  being  that  the  ore 
moit  he  reduced  with  Warora  coal,  a  qaaolity  of 
each  haying  been  sentorer  here   from  India.     The 

.. int.    of'  metallia  iron.     The  coal,  on  the 

other  hand,  is  v(ry  poor,  being  a  blank  lignite, 
oontaitibg  ahoat  IS  par  sent,  of  ash  and  10  per  oent. 
ot  water,  bosidea  a  groat  nnmbor  of  anlphur  pyrites, 
Lud  it  win  not  oohe.  Mr.  Irelaad  operated  oo  some 
JO  Ions  ot  the  Indian  ore,  and  iron  sponga  of 
Uniterm  and  excellent  quality  waa  nroducrd,  part 
of  whicb  had  been  tinoe  mada  into  Brat-clasa  tool 
atael,  and  some  of  it  melted  in  a  capola  into  pig- 
metal.  The  Indian  GcTemment  are  b«  satisfied 
wiUi  the  experiment  that  lbs  question  of  areeling 
works  on  Ihii  prinoiple  for  Ihe  manufacture  ot  iron 
and  elael  in  India  ia  now  nndar  oonaidEratioa  by  the 

Mr.  Miohael  Scott  read  a  paper  on 

Btael-Caatinc  Apparatua, 
1  which  he  described  an  arranRement  which  had 
been  SBOcessfnlly  applied  to  the  Siemens  open- hearth 
ateel-melting  furnaoe  in  order  to  facilitate  the 
oaating  of  ingots.  It  uonsista  ot  an  iron  trough  lined 
with  tilei,  closed  at  both  ends,  and  mounted  npon  a 
"  crane  hinged  to  an  iron  column,  upon  which 

tha  ladle  which  primarily  receiyes  the  metal 

from  Ihe  furnace.     The  spout  and  arena  reyolre  ox 

e  Tertical  axis  ot  the  latter  in  a  boriioatal  plane, 

d  the  msuldj  being  arranged  ciroularly  around  the 

lumn,   Ihe  enter   end  ot  the   spout  ia  brought 

sneeeMiTely  OTor  the  moulds,  when  the  small  stoppers 

being  raiaed  by  lerers,  metal  flowing  from  the  ladle 

Kiaaea  into  tha  moulds.  The  small  stsppsra  aretben 
wered,  so  as  to  dose  the  orifices  in  the  noules  and 
stop  the  flow  ot  metal  throngh  them,  and  the  ipoot 
ia  tamed  nntil  it  is  otat  another  pair  of  monlda, 
filled  in  a  similar  manner,  and  so  □□  until 
i\m1  is  run.  Mr.  Soott  suggested  the  D?e 
of  this  apparatni  in  a  modified  form  in  fieasemer  pits 
Mr.  Beaaemer  pointed  ont  ae*eral  practical  objec- 
tioas  to  the  nie  of  each  an  apparatos  in  oonnaotion 
with  the  Baasamer  process,  howerer  well  it  might 
nswsr  when  applied  to  the  T' 
Mr.  Charlea  Wood  read  a 


total  mueage  of  the  railways  of  the  world  was 
aoe,000  miroa.  Dedncling  17,000  milea  for  the 
United  Kingdom  gare  189,000,  while,  adding  to  the 


while  it  ia  4,500,000  within  the  kingdom,  maUng  a 
gnai  weight  of  30,204,000  tons  ot  rails  in  use  in  the 
worU.  It  waa  explaiaed  that  the  17,000  milea  of 
rulwaj  in  the  United  Kingdom  w«r«  taken  as  being 
donhle,  ae  althoogh  soma  were  single,  yet  atatione, 
sidiDgs,  and  prinla  Unea  gare  a  oonaSdeimble  addi- 
tion. The  ayeran  lite  o(  a  r^  bang  oaloolalsd  at 
ten  years  tbeoretieally  brought  the  annual  reqnlia- 
Tha  total 
000  tOE 

-- To  thu   B^l"therefore,  fir! 

Wood  argned  that  orders  were  being  kept  back  in 
consequence  of  the  depresaioD  of  the  timas,  bat  that 
ultimately  there  must  ba  a  powerfnl  reaotion  and 
good  tiraei  tor  the  railmakeri.  He  anggeeted  that 
railway  companies  ehoald  aniil  ibemsalTea  ot  tha 
aent  Ion  priors  for  pnrebaaisg  stocks  of  raila. 
'.  Wood  then  pointed  out  the  deteda  and  diaad- 
—itaaea  ol  timher.laid  permanent  way,  and  after 
describing  rariona  forma  of  iron  permanenl-way  {a 
~  ~  the  Continent  and  in  India,  he  intradnned  to 
a  ayttem  of  iron-way  daeigned  by  hinuelf ■ 
This  system  oonaiita  ot  a  wroDKht'  *  '  * 
trough  cross  sleeper  with  a  apeci^  ai  . 
clip-jaw  in  which  the  rail  la  held  by  m 
wooden  key.  The  sleeper,  with  its  two  clip  ehain 
and  two  wooden  railway  keys,  fire  pieoea  in  all, 
forma  a  very  simple  arrangement. 

Price  Willjaiaa,  referring  to  the  life  ot  • 
rail,  obsarTed  that  that  waa  a  tery  diffienlt  qneation 
'j>  determine,  oning  to  the  great  yarietiea  of  traffic 
m  different  railways,  and  to  Ihe  fact  that  both  iron 
ind  steel  rails  were  still  used.  When  the  nae  of 
ron  Twls  had  been  disoontinned  and  atad  nils 
done  were  used- which  in  coorie  ot  time  thay  wonld 
be— thea  only  could  Ihe  life  of  a  rail  be  definitiTelj 
ealoalated.  The  lite  of  a  rail,  moreorer,  bad  to  b« 
timated  by  the  amount  of  trafflo  ^aiaing  oyer  it, 
imbined  with    the    speed    at    which  that    trafBo 

Hr.  C.  B.  Holland  read  a  paper,  in  which  he  de- 
Boribed  the  manntactara  of  Beasamar  steel  and  sled 
.ils  at  the  works  oE  Meaara.  Brown,  Bayley,  and 
ixon,  at  Sheffield. 

Dr.  Percy,  F.B.S.,  placed  before  the  meeting 
me  particulaii  as  to  the  manafactore  of  Japanese 
copper.  Bare  of  thia  metal  present  a  heantifnl  roea> 
coloured  tint  on  their  sarface,  which  is  dna  to  an 
'  '  thin  and  pertinaciously  adherent  film  ot 
of  copper  or  cuprons  oxide.  Thia  tint  ia 
le  least  degree  affected  by  free  expoanra 
:moephere.  Dr.  Percy  placed  before  the 
meeting  bars  which  he  had  poaieeaed  for  30  yearBi 
and  which  had  andergone  no  change,  althoagb 
freely  exposed  to  the  atmosphere.  TW  aeoret  of 
■■■'  -  '■  ''ea  in  oastina  the  oopper  under  water, 
dog  rery  hiKtily  heated  and  tbe  water 
being  also  made  hot.  Dr.  Peroy  stated  that  he  had 
snooeeded  in  casting  copper  in  this  way,  and  had 
produced  similar  resulta  to  those  shown  in  tha 
Japanese  metal. 

The  concluding  paper  waa  read  bj  Mr.  C.  H. 
Halcomb,  ia  which  he  described  a  new  form  o( 
'pint  for  raila,  which  is  bang  tried  on  the  Uidland 
.nd  other  railways.  It  ia  known  as  the  AoMtw 
.Dint,  and  embodies  the  appUeation  of  the  principle 
ot  Ihe  wedge.  It  is  made  of  etoe],  ia  aboat  18u. 
long,  and  may  he  described  as  a  kind  of  clip.  beU 
up  to  ils  work  by  wedge  pieces  with  serratad  adnt 
"  slippiog.     So  f ar  aa  it  has  been  tried 

o  have  answered  well  aa  a  meana  of 

joining  tbe  enda  of  raila. 


THE  IH8TITOTI0N  OF  CIYIL 
ENQINSEBS. 

AT  the  meeUng  on  Harob  S6,  Hr.  Bateman, 
President,  in  the  ohur,  the  paper  read  was  on 

Dlreot  Aating    or   Non-Botatira    Pamplnc 

Bnglnee  and  Pumpa, 

by   Mr.    Henry    DaTey,    Aasoo.   Inat.   C,E.    The 

-  ithor  diacuseed  some  new  form*  of  diraet  mUub 

imping    engines    and    pnmpa,   aa  a    qneation  M 

Istiite  coil  and  efficiency,   illnstratin|i  Ua  a^a- 


xsmplee.     The  dutet  aeting 


imic^  machine  nnder  faTonrablecironmatanoea, 
bnt  ita  range  of  expsBsire  working  waa  limited. 
Compoand  rotatiTe  engines  had  been  made  to  do  a 
higher  duty  than  Cornish  enpnee.  In  tiie  earb 
days  of  pumping,  Homblower,  Trerilhick,  Wooll, 
and   Sims   eiperuoented   with  compound  Comiab 


Cornwall  I  but  these  attemps  h 

.  le  engines  were  ai  ogle  acting,  and  the  die- 

tritiution  of  Bteam  waa  anoh  aa  to  lead  to  great 
thermal  loea  from  the  oooling  inflnenoe  of  tha  aoB> 
denser.  E^m  theae  and  other  praatical  deteoti  tba 
angiaea  tall  into  disuse.  To  work  direet  aellns 
engioea  expanaiyely,  orrtain  ooaditiona  were  naaa*. 
sary.    An  inert  misa  most  be  ponded,  wUah.  If 
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ill  iiiBrtik  ftl  tka  b««iiidiiB  and 
the  end  o(  tb*  itraka,  &aii 
<limtiilt'^"y  piaMOTs  of  the 
•nplqted  in  Drerooningtii*  aIw^hum-v.— — <■»- 
ance  oE  On  pmnp.  Ib  riii^  oylindtr  enginej  thii 
iDTclTid  baatr  initikl  atraini,  ooiuulcrabtB  piiton 
■Mad*,  Hid  %  Urge  inert  nuui  fat  Tender  »  high 
MgTM  ot  axpuuion  rauible.  TbsM  obsUcloM  were 
mtond  in  tha  dinct  doable  aeting  eanpaiiiid 
engine.  Tbii  part  of  the  Eabjeol  wai  gmphicallj 
fllnitnM  b7  indiealor  and  velooitr  diagram!,  tekeo 
from  eonponnd  and  Corniih  engineg  under  Taiioiu 
eOD^tioni  of  workiDE.  the  resnlta  being  tabulated. 
Tht  nlatira  ooet  of  aamroaud  and  of  Corniih 
en^SB  wuneitoorapared,  aa^  ii  was  ihowa  tbat 
the  oott  ot  the  engine  and  bnildiagg  «ai  1e»  For  the 
"iBpOUtid  Uian  for  tha  Coniigh  engiua.  The  anther 
-■  J— J1-.J  'MTtnln  improTflmeuts  ia  Tulve  freart, 
lie  oonstruction  ot  pnmpa  and  pump 

^Dg  much  heaTier  liftn  tbaa  thoie 

I7  mad.  Aiei»mple>,  a  300-H  P.  oompound 

Mgfm,  enpkijed  nnderground,  in  forcing  againit  a 
oolumn  l,100fb.  inheight,  and  aeOU-H.P.oompOBDd 
engine,  Mtaaiing  tito  20-iDeh  plungars  by  apeara, 
■gaiiut  a  ooluma  of  700ft.,  itere  referrod  to.  Ad 
imwoved  torm  of  pnmp  work  was  adopted  to  render 
wath    heaTj  lift*    praatioable    and    safe.    Twent; 

diagiaiM  ot  tbe  lift  of  pump  mUee,  and  othRB 
abowii^  the  sbockB  productd  tn  the  opening  and 
eloaing  of  Talrei,  were  eihibiled.  In  an  addenda m 
tlie  anther  touebed  briefl;  on  three  qneitioiu  of 
ipeinal  intenat  in  eouneDtion  nilh  the  subject  of  the 
paper.  Theia  relatedto  tbeecoDomieal  oseof  Bt«am, 
m  rcgaid  to  tbe  d(gr«e  of  expaoKion,  as  to  bow 
grtattf  eooDomy  might  be  seaDred,  aiid  as  to  the 
Mmdition  of  niaiimnm  efficimc;. 


SCIENTIFIC  NEWS. 


SOCISTT  OF  ENaiNEEBS. 

AT  a  meeting  of  the  Society  of  EoKineers,  held  on 
Monda;  ereninii,  April  1st,  ir  tbe  Societr'a 
Hall,  Vietoria-Btreet  Weatminster,  Mr.  J.  Bernaja, 
Vioe- President,  in  ttaa  ofaoir,  n  psper  waa  read  b; 
Mr.  W.  SoLHnliPyder  on  '*  EnnaliBing  fba  Wear  in 
n'M'twHi*.!  Qtoam  r«iir<j>H^*  Ttfi  uutbor,  after 
•hioh  the  horiioatal 

the  older  tjpe,  the  beam  eegiiie,  explained  tbat  one 
objeetlon  to  ita  use  waa  the  great  and  uneqnal  wear 
ot  tba  ajliDdtT,  which  was  due  to  tba  weigbt  of  llie 
iditon  ooailDuallj  rubbing  backward*  nnd  forwards 
on  it,  and  to  tha  diffisolty  foand  in  labricaticg  it 
snfflcieotly,  eapseially  nhen  the  cjlinder  waa  kept 
hot  by  the  now  uniTenal  steam  jacket.  Alter 
anDmatating  the  erila  resolting  from  the  unequal 
wear  of  ejlmdera  and  piatona,  the  moat  important 
etpadienta  for  prSTenting  it  were  described,  and  the 
kntbor's  reason*  gi*en  *by  they  could  cot  tulfiUhrii 
pnrpoK  in  practiKa.  The  author  tLea  E^^e  a  do- 
■erlptlon  oF  hi*  method  of  remedyiog  the  eril.  Thii 
WM  staled  to  eon«i'<t  in  makiug  the  piatou.rod  wit! 
a  camber  or  upward  bend,  in  encb  a  manner  as  that, 
when  loaded  with  tbe  weight  of  (he  piaton  and 
pbeedintha  cylinder,  it  uiasmed  a  straight  line. 
and  tiaiiaf erred  the  weight  to  outside  euidaaL 
Special  toola  are  osed,  which  render  the  prodoctiou 
of  these  rods  easy  and  Mrtain. 


THE  KETEOROLOGICAL  SOaETT. 

rjIHE  usual  mnathly  meeting  of  Ibis  Bceiety  wai< 
X  held  on  Wednesday,  the  20tb  nit.,  nt  lhr> 
Institntion  of  Ciril  Eogineera  ;  Mr.  C.  GreuTes, 
President,  in  tbe  ehatr.  Hr.  B.  L.  Smith  wa- 
•laeted  a  Fellow.  The  diacnaaiou  on  Dr.  Tripe't 
upar  "  Od  the  WiLttr  Climate  of  Some  English 
Baaaide  Health  Beeortt,"  was  reaumed  and  con- 
Olndad,  after  wkioh  tbe  following  papers  were  read  : 
— "  Notea  on  a  Watcrapout "  by  C»pt«n  W.  Wat- 
•on,  F.M.8. ! "  Notaa  oo  the  Oecurrraoe  of  Olohulair 
LigktDtng  and  of  Wataraponti  in  County  Donegal. 
Ireland,"  by  M.  Fittgerald  ;  and  "Obterratious  ol 
BainfaU  at  Sea,"  by  W.  J.  Black. 
The  diaeosiion  on  tha  subjeeti  of  watenponlE 
n  Aprili; 
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in  wbicb  a  periodical  exaniiua^on  of  the  rclulii 
•peeds  of  different  ebafte  and  apindles  is  neceirai 
to  eeenre  good  work.  The  labour  of  going  round 
mill  and  takiogtfae  spneda  will  be  mueh  reduoed  I 
■cans  ot  this  bandy  coonter. 


WE  announced  last  week  tbe  deBth  ot  Dr. 
K.  J.  Mayer,  who  died  at  Ileilbronn,  on 
the  20th  of  March,  a^d  G3.  This  distinguished 
Glerman  phjaicion  devoted  bis  leisure  to  the  in- 
restigatioa  of  abetroae  queationa  in  physical 
icience,  and  so  long  agoaa  1S42  be  published  a 
paper  in  which  tiie  relations  Babsisting  be. 
iween  beat  and  work  were  defined,  and  acalcn- 
latioDof  the  mechanienl  equiTolentof  heat  was 
^ven.  That  the  calculation  afterwarda  proved 
to  be  erconcouB  in  no  way  detracte  from  the 
meiita  ot  Mayer,  for  certain  data,  required  for 
the  accurate  computation  of  tbe  macbanleal 
equivalent  were  then,  tmavaJlable,  or  available 
Duly  in  a  defective  form,  and  tbe  calculation 
was  found  to  agree  fairly  with  Joale'a  when 
based  on  the  more  accurate  knowledge  aubae- 
quently  gained.  Mayer's  work,  it  must  be 
remembered,  wa«  not  of  an  experimental 
tmturo :  he  had  not  tha  means  to  check  hie 
hypotheses  by  practical  teste,  but  worked  out 
bis  theories  in  hia  study.  In  1B45  he  published 
a  remarkable  paper  ou  "Organic  Motion  and 
Nutrition,"  and  in  1848  appeared  hia  famous 
esBnj  on  "Celestial  DynaniicB,"  in  which  he 
propounded  tbe  hypotheais  that  the  sun'a  heat 
is  iti:\intaincd  by  meteoric  matter  drawn  into 
its  furnaces,  ^is  paper  on  the  mechanical 
equivalent  ot  heat  was  published  in  1851,  and 
proved  to  be  his  last,  tor  his  mind  became  un- 
hinged by  the  severe  labours  he  had  undergone 
and  the  absence  ot  appreciation,  not  to  say  re- 
buffs, ho  met  with  amongst  his  soientiflc  con- 
iporaries.  Dr.  Robert  Julius  llayer  was  one 
of  those  ifi;;antio  intellects  which  make  them- 
s  felt  under  any  circumstances.  Under 
favourable  conditions  he  would  liave 
1  without  dispute  that  prominent  place  in 
the  ranks  of  sdentiflo  men  which  cannot  be 
denied  him  now  by  those  who  at  one  time 
depreciated  his  work. 

On  the  same  day  Prof.  A.  Lamy  died  at  Paris, 
here  for  many  years  he  had  occupied  the  cb  ait 
ot  Induatrial  Chemistry  at  tbe  Ecole  Centrale. 
"  '  I  chieSy  memorable  for  his  isolation  and 
ination  of  the  properties  of  tbHllium,  the 
discovery  of  which  was  at  one  time  claimed  for 
bim  in  opposition  to  Crookes.  That  claim  could 
not.,  however,  bo  maintained,  bat  M.  Lamy 
speedily  took  the  lead  in  working  out  the  new 
metal  and  ite  properties.  In  I860  he  invented 
the  pyromeiere  known  bj  his  name,  and  he  waa 
also  the  first  to  obtain  induction  currents  from 
terrestrial  magnetism. 

The  annual  meeting  of  the  Cbemical  Society 
was  held  lost  Saturday;  Dr.  Qladstone,  presi- 
dent, in  the  choir.  In  hi«  report  tha  president 
referred  to  the  post  year  as  an  eventful  one  in. 
the  history  of  tne  society,  ita  precise  position 
and  the  value  of  its  fellowship  having  been  set 
at  rest.  The  fund  for  the  encouragement  of 
research  hsd  come  into  operation,  and  the 
Bocioty  waa  now  a  purely  learned  body,  the 
Institute  of  Chemistry  having  been  founded  t<:- 
snpport  tbe  professiouLtl  interests  ot  chemiate. 
The  society  has  neartj  1,000  fellows  on  it^ 
list,  and  is  in  a  flourishing  condition. 

The  small  planet  discovered  bj  Herr  Palisa 
on  tbe  28th  ot  February  (No.  181)  has  been 
named  Deiopaia. 

The  Selenographical  Society,  of  which  some 
mention  has  (dready  been  made  in  our  columns, 
has  been  established  to  promote  the  advance 
of  aelenocfraphy  by  aiding  those  engaged  inthi- 
study  of  the  Burfaco  of  the  moon,  by  nffotdins- 
them  information,  and  by  giving  them  oppor- 
tunities of  consulting  the  work  ot  tellom- 
labourerg.  Mr.  W.  B.  Birt  is  theprosident,  thi 
Rev.  W.  J.  B.  Bichards,  treasurer,  and  Mr. 
Herbert  Sadler,  32,  Manor-street,  CInpham,  id 
the  secretnrv.  The  Rev.  T.  W.  Webb  and 
Messrs.  a.  Knott.  A.  A.  Common,  >'.  E.  Green, 
E.  G.  Lodcr,  J.  W.  Durrad,  and  E.  Ncison  art 
ameniist  those  who  hnvc  already  joined.  The 
annual  subscription  is  half  a  guinea. 

The  Patent  Reform  Bill,  introduced  by  Mr. 
O.  Anderson,  M.P.  for  Qlangow,  is  understood 
to  have  been  drafted  under  the  aospices  of  a 
committee,  ot  which  Sir  W.  Thomson  is  presi- 
dent. The  bill,  we  need  scarcely  say,  proposes 
to  tednoe  the  fees,  and  ia  generally  adapted  t« 
promote  Mid  encourage  invenUon.  It  hai,  how- 


iiver,  little  chance  ot  beconnig  k 
neesion,  imleas  the  flotue  anddanly 
to  do  something. 

Some  important  experimenta  we» 
wee'k  at  the  works  of  the  Leeds  Forg 
In  testing  the  comparative  strength 
boiler  flue,  and  one  of  similar  dim 
pox's  patent  corrugated  principle, 
yielded  under  an  hjdratuic  preaanr 
whereas  tbe  corrugated  flues — of  < 
limilar  quality  of  metal  and  of  the  i 
aesB — could  not  be  bulged  until  a 
ioOlb.  was  reached.  This  result  v 
unaatiBfactory,  and  on  examination 
iovered  that  at  the  point  of  coUapsi 
t  defect  in  the  weld.  Previous  teati 
lished  tbe  fact  that  the  corrugates 
iritfaatanda  pressure  ot  1,0001b.  t« 

At  the  general  meeting  of  the  In 
Uechanical  Engineers,  on  tbe  II 
scientific  investigation  of  tha  cos 
different  descriptions  of  railway  tra 
:ied  on  will  be  brought  before  thi 
rbemeetiagis  expected  to  be  large 
by  meml>era  and  those  interested 
matters. 

It  is  stnted  that  Prof.  Emerson  £ 
discovered  a  new  explosive,  com; 
two  sulwtancee  which  can  bo  kept  i 
>at  risk,  and  con  be  mixed  aa  requi 
n  Talnable  blasting  and  explosive  a 
powder  is  a  mixture  of  75  parts  of 
potassium  with  25  parts  of  sulphn 
discovered  by  Prof.  Reynolds  some 
which  can  be  obtained  in  quant: 
waste  product  of  gaa  manufacture 
explosive  is  a  white  powder,  wh 
ignited  at  a  lower  temperatnre  than 
and  leaves  laaa  aolid  reaidue. 

The  Journal  o/  Hortimltttre  saj 
rhomas  Jackaon,  gardener  to  Col 
died  lately  at  the  age  of  106,  retai 
faculties  to  the  lost.  He  came  of  i 
stock,  for  hia  father  is  said  to  have 
age  of  116  y«ars. 

TheprepBTationstorM.Giffard'sg 
tive  balloon,  to  be  located  behind  th 
ai«  progressing.  The  work  of  stitchi 
waa  commenced  lost  week,  100  wi 
employed.  Ita  dimensions  ace  55  m 
or  130ft.  by  118tt  The  oar  will 
persona,  and  the  cable  will  be  GOO  i 

A  new  process  adopted  by  U. 
engineerondchemiatin  Paris,  for  p 
reprodnction,  in  blue  lines  on  whi 
industrial  drawings,  pinna,  maps, 
oently  been  broughc  before  tbe  Ft( 
d' Encouragement.  It  is  based  on  t 
of  perohloride  of  iron  of  being  red 
tochlorida  by  light.  The  latter 
changed  by  a  solution  of  prussiate 
while  the  former  is  immediately  co 
The  copying  paper  is  sensitised  by 
in  a  bath  formed  of  100  of  water, 
perchloride  of  iron,  and  5  of  oxa 
other  vegetable  acid).  Thedrawin 
parent  paper,  is  placed  on  a  dry  s 
copying  paper,  which  iu  called  "  cyi 
exposed  to  the  light  under  glasi 
seconds  to  the  sun  in  summer,  a 
seconds  in  winter  ;  in  shade  tbe  ex[ 
from  2  to  40  minutes,  according  i 
The  electric  light  may  he  used.  At 
the  sheet  is  placed  in  a  bath  of 
potash  (IS  to  IS  per  cent,  of  wr 
immediately  colours  blue  all  tho  ; 
the  perchloride  baa  remained  in(u 
not  affect  the  parts  where  tbe  salt 
duoed  by  the  light.  Then  the 
washed  with  water,  and  passed  int> 
8  to  10  per  cent.ot  hydrochloric  aci 
moves  tbe  salt  of  protoxide  of  iroi 
Hashed  again  and  dried.  The  d 
appears  in  deep  blue  tints  on  a 
ground,  and  has  the  aspect  of  a  dr 
by  hand  with  blue  ink. 

A  telephone  on  quite  a  new  p 
been  invented  by  M.  Bregnet.  It 
cation  of  the  electrical  phenomei 
b;  M.  Lippmann  in  capillary  tubes 
strument  (according  to  one  on 
conaiata  of  a  cylindrioal  veaael  cont 
mercury  with  acidulated  water  abo 
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iiqoid,  but  not  reacbine  tbe  mercarj, 
»  vortical  tube  drawn  to  a  point 
•lao  containing  mercucy.  The  mer- 
«  tnbea  of  th«  two  inatrumanta  is 
bj  meani  of  a  wire  iaauing  at  the 
the  mercnry  of  the  two  TMseU  is 
Dnnected.  The  vibrattona  produced 
'«  in  tte  air  above  tlie  mercury  in 
re  traailatad  into  Tanationa  of  elec- 
lOMO  in  tilB  marcoiy,  and  cor- 
~  "  a  an  produced  in  tbe  nir 
1  in  ttae  otbar  tnba.  {U. 
labjeot  will  ba  fonnd  in 


inid  vstal  ii 


X] 


HUMtt.  Seven  law*  tendered  thia 
pcaetiM  obligatO(7.  iiter  the 
mqaeat  it  tell  into  deanetDde,  and 
made  iinpOMible  nnmennii  Icinda  of 
I  that  bad  before  been  vei7  pioduc- 

naiiiaifilif  bj  Boll,  Eobne,  and 
ke  it  Te*7  prafaaUe  that  a  pboto- 
;>roc€GS  takea  place  in  the  retina  in 
F  vision,  and  that  the  material  acDBi- 
jjht  ia  proviaionallj  accumulated ; 
regenemted  after  each  act  of  viaion. 
9  has  alao  obaerved  that  if  the  e;e 
1  to  a  graduallj  increaaiug  imprea. 
imeat  comes  when  nuthinK  con  be 
t  can  tben  be  demonstrated  with  the 
Mcope  that  the  vessels  of  the  retina 
of  blood;  which  wonid  indicate  that 

material  passes  directly  from  the 
the  retina,  and  ia  replaced  from  the 
ime  experiments  in  aupport  of  thia 
been  recently  mode  by  II.  Exner. 
tbese  the  field  of  viaion  was  divided 
ito  and  a  black  half,  and  a  white 
brought  into  the  black  half.  This 
9t  covered,  however.  The  e;e  was 
on  the  tioundary  of  the  two  halves 
white  appeared  nearly  black.  The 
the  white  circle  was  now  removed- 
appeared  distinctly  white,  and  only 
iteness  gradually.  This  is  explained 
ang  that  the  aapply  of  visual  mate. 
'  retina,  which  with  the  defective  cLr- 
ras  not  mode  fjood.  was  oonsumed  in 
ilf  of  the  Geld  of  vision,  but  in  the 
k  half  conld  still  serve  for  perception 

Dtillotion  of  stars  continues  to  occupy 
^y'a  attention,  and  in  a  recent  paper 
lltian  Academy  he  discusses  a  seriee 
otiona  which  seem  fully  to  demon- 
lat  Btara  wlioae  spectra  are  charac 

dark  bnnda  and  block  lines  scintillate 
.  Btora  with  fine  and  numerouE 
ines,  and  much  less  than  those  whose 
resent  only  afew  of  the  princip.U  lines, 
^rd  to  the  colours  in  scintillation — 
iprincipally  red. oTSDne, yellow,  green, 
w.blue,  and  violet — he  mentions,  inter 
:blue  Bcema  generally  to  predaminate 
other  colours  in  rainy  weather.  Bed 
loit  coBHlaut  type ;  green  and  violet 

rsre,  yellow  ia  rarely  absent,  and 
iTsry  frequently  predominant, 
listed  by  Dr.  Cones,  of  the  U.S. 
tliit  a  breed  cf  solid-hoofed  pigs  has 
Uy  been  eatAblisbcd  in  Texas.  The 
1  phalanges  of  the  toes  are  united  to 
'ingle  broad  phaJani;  above  thia,  how- 
^Dlher  two  phalsngea  of  each  of  the 
icipal  digits  remain  perfectly  distinct, 
'f  ii  perfectly  solid,  and  on  ile  sole  there 
id  ingular  elevation  of  homy  aoba lance, 
'  curiously  like  the  frog  of  the  hnrse'a 
lie  breed  is  so  firmly  establiahed  that 
"fy  to  revert  to  the  original  and  nor. 
<"  ia  observable.  It  is  further  stuted 
Ibecrossof  a  solid-hoof ed  boar  with  a 
'«  ordinary  type  a  majority  of  the  litter 
fpsculiarity  of  the  male  parent. 
'Wsoast  at  Creuaot  the  other  day  an 
'  ittet  weighing  M,000  kilo  gram  mes. 
jjlstion  succeeded  perfectly,  and  M. 
a  vu  encouraged  to  go  still  further. 
mpuing  to  cast  an  ingot  of  125.000 
■uies,  or  two  and»-halt  times  the  weight 
*'(at  piece  which  has  ever  been  pro~ 
'hs  Krupp  works. 


LETTEES  TO  THE  EDITOE. 


H  bs  koowL  iMt  BO  Bun  I  imL  that  not  In  Ihii 
only,  bot  In  all  etna  labjaBtoi  For  nohaimm  n^ 
ban  ■saw  iBitioalsf  kavwMcs  oad  sipvww*  of  tbi 
aatar*  of  swi  a  pnm  or  laoh  a  bmitalii,  that  h  to 
9tlH  tUiui,  kmiwa  BO  iBon  Hum  lAat  ovwybady  don, 
•alntitokMaacliittwwIthtbb  llttls  ntMano*o<  bit, 
vi|liiidKtakBtowTiMtta«wbolsbadro<A7ilekii  avioi 
ben  wbODflS  unci  isoonvoilaiuiia  dvira  lliBlr  oiiglxiaL" 


"« 


"OBaAITON'fi"  OBOA2T  AJiTD  OTHSB 
THIHQS. 

[141S5.]— Wrkri  is  "SanlRyBisaF"  Conld  not 
be  nave  ilippsd  in  a  note  when  bo«aw  "Orparon'i  " 
pen  aiako  a  tlip— not  that  it  kaa  >lipp«d  very  often  ; 
— itill  Bocb  thJDgi  will  happen  in  the  biat  written 
lattcis,  as  well  aa  tbs  "  reflalatod  families  "  who 
come  under  that  suncrUtive  description. 

The  first  Blip  IB  a  v<?y  Bmall  one.  In  the  firat 
letter  (p.  (»,  Vol.  XXVI.)  bo  aa;a  :  "  Gat  oat  the 
key  [rams  bMreis  Ulin.  x  2^in. ;"  the*  ought  to  be 
2iin.  at  tb«  front  ond,  and  SJia.  at  the  back,  to  that 
tbs  koya  ara  level  when  raiaed  on  top  of  pitman  rod. 
Immediattly  below  this  ha  aaya,  "tha  half  row 
board  oil  top  ia  Jin.  thick,  ao  that  a  pieca  ot  Jin. 
pine  mnat  be  olued  on  top  of  tube  board  at  bora  ead 
to  fjira  a  level  (ucfaca  For  gnids  board  to  rait  on." 
The  "  piece  oF  pine  "  most  be  at  least  j tha  higher 
than  the  half-row  tul>e  board,  bb  as  to  allow  tha  slop 
valvo  on  the  half  row  to  open,  and  it  must  be  pat 
along  the  back  as  well  ai  on  Uia  [root  of  basi  half. 
A  ruriona  miataks  occurs  at  the  very  commsnoeueDt 
of  tbe  stcoad  Utter  (p.  117),  relative  to  tbe  GtliDK 
of  tbo  atop  vatvea  or  mutea.  He  puta  it  tbua  ; 
"  Oliie  tbe  atop  valrea  on  the  akin.  .  .  .  Take 
one  ot  the  valvei,  and  apptyine  tt  lo  the  pUea  it  is  to 
occupy,  notioo  how  it  lies."  Theiastruetiooaareall 
right,  bat  they  are  mif  ptoud.  Toa  take  tbo  valro 
Slid  tit  it  to  tbe  plaos  it  ia  to  ocOuot,  and  tben  yon 
Klae  tbo  skin  to  it.  and  I  may  remark  that  thoGtIing 
mnat  bo  very  carefully  done  or  yoo  will  bare  no  end 
of  troablD  at  tbe  treble  end  ot  tbe  inatrament.  Yon 
mnat  net  trnat  mQch  to  tbe  leather ;  see  that  tbo 
mute  fita  op  neatly  againat  tha  tabea  all  the  way 
along,  and  then  Bt  it  down  to  tbe  reeds  jnst  a* 
nntly.  Of  oonne  yon  will  underctand  that  yon 
plana  oS  the  inside  ot  tbe  mate  lo  make  it  Gt  tbe 
eiige  ot  tnbe  board,  and  off  the  oatiide  to  make  it  fit 
the  reeda.  In  bending  the  mote  aprings  I  alwayi 
turn  tbe  two  eada  at  right  aufrlea  to  each  other — not 
both  in  tbe  same  direction  aa  tbown  by  "  Organon." 
I  never  aaw  them  done  that  way,  and  ahonfa  think 
that  unless  tbe  wire  waa  very  BtiH  yon  would  hardly 
get  atrength  enoogb. 

A  little  lower  down  in  tbo  same  letter  the  oart 
leti  onoe  again  before  the  horaa  (I  need  not  quote). 
rbe  reed  valves  are  glued  on  a  atrip  of  felt,  ana  when 
dry  are  eat  apart,  tben  you  find  oct  the  eioct 
where  tbe  pitman  rod  comea  down, 
"Organon''aaja,  Yon  will  Gnri  tho  tool  oaed  by 
ihoenakeni  for  cutting  eyelet  bolea  tbe  very  thing  to 
cnt  out  both  the  felt  and  wood  to  fill  tbe  hols. 

I  onght  to  have  pointed  out  in  paaaing  that  just 
before  be  tells  bow  to  do  tho  atop  valves  ho  bIiowb 
how  to  put  on  the  spring  rail.  In  doing  ao  be  omita 
to   mention   that   the  rail  moat  be  glued  to  the 

I  aoundboard,  as  well  as  aorewed.  Nobody  would  Im 
likely  to  be  mialed  by  that,  though ;  bat  be  makes  a 
miatake  in  giving  the  diatanoe  of  aprtng-rail  from 

!  froot  of  aoand-cbeit.     The  way  to  got  the  distance 

I  ia  to  plaoe  one  of  the  aprings  to  be  oaed  in  a  piece 
ot  board,  juat  aa  it  wiU  be  in  the  rail,  and  meuan 
the  distanea  from  coil  lo  Iwnd  at  point.  That  will 
be  the  distaaoe  of  centre  ot  spring-Tail  from  pitman 

!  rod — that  is  to  say,  the  point  of  the  spring  most 
reat  jost  behind  tbe  pitnaa  rod  and  lbs  rail,  for  tbe 
epringa  mnat  be  put  on  to  suit  that-  While  I  am 
at  the  Bpriaga,  anyway,  I  may  point  oat  that  they 

'  mnat  not  be  driven  into  tho  rait.  Yon  must  drill  a 
bole  joat  tight  for  the  wire,  so  that  yon  can  paih 
them  in  te  place  with  a  pair  of  anall  pliera,  groood 
to  tbe  abape  shown  in  Fig.  1.     The  object  in  view, 

I  in  abaping  tbo  pUen  so  is  to  avoid  touching  the 
coil  in  aay  way.  If  jon  s^ueeae  or  preaa  tha  coil 
at  all,  in  presaing  the  tail  into  the  apring-rail,  yon 

,  weaken  the  apring,  a::d  the  key  ia  then  lighter  tban 
the  reat  land  if  youapoila  apnng  hers  and  there,  jou 
will  God  that  you  have  ruinid  the  "touch"  of 
your  inatrument- 

Now  abont  tho  gnide  pins,  which  have  to  ba 
driven  for  the  reed  valves.  They  mnst  be  driven 
exactly  in  liaa  with  the  centra  of  the  ilot.  They 
mnst  all  be  driven  tbe  same  distanea  into  the  sound- 
board, and,  if  yon  have  an  eya  to  the  eteriinl  fitness 


of  thing),  they  most  be  driven  in  perfectly  rtralght 
lines  from  end  to  end  of  tbs  instnment.  The  toel 
to  do  thia  with  will  oost  you  Bra  miaalea'  work  to 
brgin  with,  and  giv«  yon  a  job  worth  looking  at 
when  yoa  ara  finiahed.  lUra  a  pieoe  ol  wood  bng 
eaovirh  to  reach  from  inalde  edge  af  aprlng-rd  to 
ibx.  b^ond  opposite  end  of  valve  slot,  wide  inongti 
to  r«ach  from  edge  of  one  ilot  to  edge  of  seeond 
next  one— that  is,  it  oovers  one  Blot  eatirdy,  and 
its  edges  run  parallel  with  the  inuMs  edges  «C  the 
nMgbbonring  one  on  either  aide.  If  mar  ^na  an 
lin.  long,  make  yonr  (toage  lio.  dfep.  to  benn  witli. 
Off  thia  itha  yoo  will  "  rabbit  "  ith  on  Uie  bwar 
aide,  until  the  aection  ahows  aa  it  ia  in  Fig.  3.  TIh 
apur  or  tongue  abown  on  undo-  side  llta  into  tbs 
Flat  in  the  soundboard.  Yon  mark  tbs  plaoes  for 
your  pina,  and  drill  holes  for  tbem.  Of  eoon^ 
yoa  make  mre  to  drill  the  boles  exaotly  true,  and  in 
the  oentre,  Tho  drill  will  be  a  ahade  largvlhaa 
the  apriog  wire,  so  that  your  gau^s  slips  easy  oft 
the  pins  when  driven.  Fig.  3  will  show  bow  tn 
'    "^       tiots,  I  think. 

yoa  will  nadostand  that  to  nas  &is  pin 
gBuire  all  tbe  valves  mnat  be  tha  same  length.  Q 
yon  boy  them,  yon  are  sure  to  nt  tham  so  ;  if  yon 
make  tbem,  yon  had  bettar  make  tham  all  tiutBame 
length.  Ot  Gonrae  you  will  gradnate  the  fait  and 
leather  to  anit  the  varying  lengths  of  valva  slots  ; 
bat  tbo  Talvoa  tbomselves  are  more  easily  handled  it 
they  are  the  lame  length  throughont.  Had  I  boen 
at  "  Oi^anon'a  "  elbow  wben  he  waa  making  tha 
drawing  which  aceompanie*  Ittter  II.  (p.  117)  I 
wouldhareauggoated  twoaltoratianaiQ  it-  Thefirst 
one  would  bare  been  to  make  tho  point  of  tiie  spring- 
reit  behind  the  pitman  ra4  instead  of  in  front,  aa  he 
ehowB  it ;  and  seeond,  the  insertion  of  a  atrip  ot  fait 
(Htma  tbioknesa  as  ia  nsad  on  the  valves)  under  the 
rear  end  ot  tbo  valve,  joat  behind  th'?  gnide  inn.  I 
auEgn^thia  on  the  laanmption  that  Uie  malodia  sat 
it  in  front.  The  ohjeot  in  view  is  to  give  tbe  large 
reeda  the  beat  chance— i.e.,  the  largest  Dpeniog.  It 
you  look  at  the  drawing  yon  will  ace  that,  aa  at  pre- 
sent arranged,  when  yon  posh  down  the  key,  the 
valvB  wonId  bng  tha  board  in  front,  and  ^1  ths 
opooing,  or  Ue  larger  opening,  would  ba  in  rear, 
juat  where  it  is  not  partionlarly  wanted.  The 
drawing  ebowa  tha  depth  of  tbe  wind-cheat  all  right. 
I  ahoold  judge  it  abont  i  of  a  rim  on  theappar 
board,  and  )iu-  on  tbe  lower ;  bnt  be  vanes  the 
baaioeis  in  the  third  letter  by  leaving  the  }in-  on 
the  underboard,  aFter  making  hia  upper  rim  Ilia- 
deep.  I  do  not  take  this  to  ba  a  slip  ot  tbe  pen.  It 
looks  like  a  clear  caae  of  beteropbemy.  Thewind- 
choata  are  got  up  both  ways— sometimes  with  liin. 
rim  on  tbe  upper  board  and 


_,,^,. in  the  lower,  a 

tbe  rim  ia  divided  in  ths  middle,  aaab 
in  tbe  Fi^.     "Organoo"  waa  writing  o; 


oia 


and  thinking  of  the  other.  Tbe  wind-efa(at  does  nrt 
require  to  ba  mors  tban  Ilia,  or  Uin.  inside.  The 
tiaaa  reeda  object  to  it  being  smaller,  the  treble  do 
not  seem  to  relish  it  any  larger.  If  any  fallow  wanto 
to  do  tbo  thing  "  no  to  the  knocker,"  thoogh,  he 
can  make  the  middle  board  oF  his  bellows  on  tbe 
bevel,  so  that  he  rcqnirea  IJin,  ot  wind-ebest  at  the 
Lasi  end  to  bring  hia  aounJboard  level.  The  baat 
rwds  will  acknowledge  hia  kindnaas  in  doing  the 
little  bit  ot  extra  work  by  giviog  him  a  fine  rolling 
mellow  tone  in  eiehange  therefor.  In  ottering 
tbwa  criticisms.  Sir,  yon  will  permit  me  to  say  in 
addition,  that  "Organon"  deaerves  credit  for  the 
olear  and  masterly  way  ia  whiah  ha  handlaa  hia 
anbjoot-  Yoo  will  be  pleased  to  observe  that  nearly 
bU  the  pointa  in  which  I  have  felt  obliged  tp  snpple- 
ment  bim  are  what  yonr  predeocaaor  ueed_  to  deeig- 
■'  dodgea  -, 


ta  which  most  ba 


leen  to,  eepeciidly  the  fitting  ofthe  atop  valves,  the 
driving  ot  the  golds  pina,  and  the  palbng  on  of  tbe 
valve  apringa. 

If  "  Boehm "  (page  273}  want*  a  portafale 
Amerioan  owan  of  (onr  oetavsi,  why  does  he  nrt 
try  aoms  a!  the  agenb  for  Hai on  and  Hamlm  F  I 
know  the  Brm  make  these  instnimenti.  I  do  Mt 
know  it  they  export  them  to  Eoglsnd,  bnt  it  be  taUs 
to  get  one  there,  why  no*  apply  to  tbe  gvtltouB 
who  advattiaeB  himself  en  yonr  tcoot  page  as  aa 


taw  weeka  will  let  him  get  one. 
"  Clyde,"  aama  page,  ia  a  httla  indefinite  In  his 
inery.     Has    his  preaent  inab^mont  o 

'.L-  ^^r J-  9      Tt  ....1-   nna   agt,   tbsn  ha 

vitk  at  seta, 
^™.-    „„ would  bs  a 

matter  to  add  the  stops  and  the  celeste-  He  can 
get  a  o'leste  set  in  a  l>osrd  by  itself  and  plant  it  on 
the  back  put  ot  the  present  aoondboard.  The  eon- 
neetioDB  would  be  very  eaailv  made,  aapedaUy  by  a 
nractJBtd  wood-worker.  If  hia  preaent  board  mly 
contains  OBo  aet  of  reeds,  Ishonldbaa  little  doabt- 
tol  obout  his  beUows  being  eqnal  to  tbo  mud 
required  for  3t  aeta,  hot  I  will  tell  bim  bow  to  find 
out.  Take  off  the  back  of  tbo  case  and  meanre 
the  reeervoir.  If  it  ia,  say,  S&n.  lonB  by  Ito. 
broad,  and  opena  out  Sin.,  and  holds  2|  tiaua  tbs 
fall  of  ons  feeler,  then  it  is  good  for  aj  aeta.  It  is 
very  eaay  to  God  that  ont,  and  when  fonod  ontwnto 
again  and  get  more  explieit  Instraotioin  aa  to  Ivw 
to  do  the  work. 


99 


BNGLISH  MECHANIC  AND  WOBLD  OF  BOIENCB:  No.  680. 


U  W.  H.  O^kMd  (qucr  81S32,  p.  274)  ouriw 
«at  Ui  idM  of  p!«tttlnr  Um  nb-IlM*  Bntenaath  tba 
boUiMa  board,  ke  wul  mqnir*  to  sat  a  itost  mml- 
UM»  iron  book  lemrad  into  one  afuM  jiuite  in  tbo 
Miliog  tt  tba  nam  wben  tb*  isitoi^Mt  ii  to 
■taad,  Md  •  itoat .      '  '        -        -      - 


bj  lb*  bMb.  A  littl*  prMliea  win  bo  nqoinl  to 
nta  mod  job,  bat  "paliBDaa  ud  pCTMmaoo," 
4o.  &•  «an  Ntii^  faunMU  ia  fin  minntM  H  to 
how  tba  TMd*  will  iniTfc,liQtb*n>U;ii«edBat  sin 
biBMlftba  tcooble.  If  bo  gab  >  good  taba  bond 
■■d  good  laedi,  bo  will  gat  itood  tona.  Tbara  ia  ona 
UuDg  ba  eu  in  vary  eanlj.  Ha  no  raurtition  o0 
tba  ipMa  raqnirad  bj  tbatnb  bH*  boudao  m  to 
beep  Iba  wind  mnj  from  tba  nat  of  tba  obtat. 
Soma  makan  do  tlria  and  aoou  do  not — it  depends 

l»ard.    Eater,  oT  Brattel- 

.t  any  of  tba 

Miaiwa  I  now.  i  anoold  qoalifT  Uial  ■  littla  bj 
aaj iag  tbat  it  ipaaki  raadiar  than  fht  otb«i.  Boma 
of  tba  Otbar  makan  hava  "oribbed"  from  Eiter 
wUoh  goaa  to  abov  that  ■  food  thinr  ia  i^praoisted 
(not  uprapriatad)  in  tbia  wiokad  (rorld.  Tba  initm- 
maot  ha  latan  to  a>  baring  Ii  act  of  reada,  tba 
^  *«t  bainR  of  powarfnl  tons  and  named  "  elariDtt," 
u  a  nrj  eommon  form  aad  pivtt?  chMp.  Tha  rary 
baat  way  to  da  with  that  i  ut  of  onnnoad  raeda  oan 


ttffoub  tba 
batt&aaji 


a  jean  bafora  doing  io 
i  ma  luTantad  Or,  at  laaat,  patt 
raHr.  Ana,  I  baTaaeaoilon 


in  tiila  oonnt>T 

aoBoot  HaaoDaod 


elude  tbat  tbay  mBai  haf*  aeqnirad  tha  patoat  lubt. 
If  they  Itare  dona  ao,  it  ia  not  luiUkafy  thtj  noTa 
got  proteotion  in  England  alio.  Via.  I  la  atill 
another  form  of  tnmolo,  and  I  bdiara  it  to  be  tba 
h««t  of  tha  lot.  It  it  the  ioTantioa  of  Hr.  W. 
Ewall,  of  the  Mnnroo  B«ad  Company,  Woroeatar. 
""  bold  tba  patent  and  mannfaatnre  tha 

lawiog  ia  balf  tbe  uia  of  longitndinal 
L  are  tM  anda  of  ontaida  box,  B  tha 
top  of  aame,  which  nnat  bo  ur-tight,  C,  ■  ilanlin- 
dionlar  paititian  with  wind  apaniny  in  it  liin.  in 
dlanotar,  in  poiition  aa  abown ;  O  u  anotber  imall 
difiiion  with  tmall  hole  in  it,  Ummrh  wliloh  tha 
wire,  B,  paaaaa;  F  ia  a.mbbttball  about  Uin.  in 
diamater,  laapeDdad  by  a  atont  Unan  ^r«ad, 
Q,  from  tbe  bent  win,  S.  Tha  bean^  of 
tha  thing  ia  that  you  oan  raffnlato  the 
langth  M  the  wave  by  drawing  ont  or 
puhing  in  the  wire,  E.  Awtnlly  iimpla,  ia  it 
notP  Now  to  apply  them,  or  tomaof  them,  jonhaTe 
to  pntaTBlve  oier  all  tba  wind  openinga  Imdieg 
from  tba  wind'cheit  to  tha  balloita.  The  tremolo 
atop  nnat  eloee  tbia  ralre,  beoanaa  all  tha  wind  rnnit 


knowB  aa  Knd's  MMilat  itai,  tba  podtku 
B.A.  It.  G3m.,  deeUwttion  1S°  I'aootb. 
tUnk  "Briakwall"  eonld  bai*«  ob 
•oarlat  itaratall,  or  haeoniduot  bamfi 
natiead  it*  intanaa  oolon  wUab  te,  at  HL 
it,  "af  tbemoat  inlaDiaeriman,raaamb 
drop  ontbeUaehgtansdoTtbaakr." 


r  I   C.3 


.r^n 

-^ —i       - 

\ 

1    ■ 

D 

i                 1 

^  /  e .  s. 


baaaanon  onaofGeo.  WoodaandCo-'aoTgaoB.  If 
"W.  H.  Q."  cannot  tee  ooa  of  them  I  will  tell 
bim  bow  to  do  with  it.  "Aaolina"  (the  gtnaine 
arHela)  ia  pndnead  by  a  nry  light  narrow  reed, 
Bonnttd  b  tnba-board  to  match,  and  ia  a  rery 
prat^tdo  atop.  "Vox  hnmana"  ia  aomattmea— 
bdaed  nanally^a  half  aet  of  16ft.  raeda,  with  email 
ebannala  and  UttU  Toioing-^Mher,  I  alnold  lay, 
littla  twitting. 

lam  fairiy  bafBad  to  find  the  name  and  nnmbar  of 
*  qnary  put  tome  tiata  ago  olnoemiBg  a  tnmelo  for 
an  Amariotn  organ,  bnt  I  ahall  aniwer  tba  qnary  all 
tha  tame,  and  tntt  tba  gentleman  who  put  it  may 
ran  bit  eye  o*ar  thit.  Tha  ordinary  Amtricta 
I 1 '-taaimply  of  a  email  box  Wd.  long, 


na  oi  a  win  nzaa  on  the  npper  luriiee 
of  tbe  aforeMud  pleoe  ol  tbia  wood,  aliat  tha 
"  olapper."  Rg.  4  thowa  the  anangamtnt  of  tha 
tlung.  Fig.  5  It  another  form  of  tnmolo  ralie  in 
wUab  tba  bingod  diaper  of  wood  girea  plaoa  to  a 
light  ntatal  caatiog  attached  to  and  k«t  down  by 
ft  bn«t  tpring ;  it  bat  only  bean  abont  two  yaan  or 
ao  in  nte,  bnt  1  wotdd  nte  it  in  preference  to  tha  old 
one,  tbare  being  lata  "  thnmp  "  to  it  than  the  eom- 
moa  one.  If  any  of  yoor  raadan,  wlie  are  mann-  i 
Uotann,  tbink  of  adoptiq  it,  tbay  had  bettw  look    i 


paat  tbrongb  tbe  tremolo  when 
yon  mnat  ont  two  openinga  in 
match  tbote  in  the  bottom  of  t 
Figa.  4  and  T).  One  of  tbeea  openinga  mnit  be 
iaolatid  from  tbe  raat  of  the  wind-obat  1?  having 
diTiiioDS  put  ronnd  it,  aame  l'i'*lrnilla  aa  rim  □( 
wind'Chaat,  and  leather  put  on  it  the  aaaie  alio. 
Then  yon  bon  two  {in.  bolaa  down  through  the 
middle  board  into  Iba  ballowi.  Then,  If  yon  have 
done  your  work  properly,  yon  can  hare  all  the 
trembling  yon  want.  I  inppoae  I  need  hardly  men- 
tion that  Pigs.  4  and  S  ooght  to  hiTe  boica  to  corer 
them  ia,  the  aame  at  it  ebown  in  F^.  6,  only  then 
it  no  partition  in  tbam.  I  wonld  bare  giren  yon  tha 
boiaa,  bnt  Coiwreaa  oUpped  ten  oentt  aK  the  dollar 
latt  week,  and  I  poeitiTely  eonld  not  afford  to  do  it. 
In  ette  the  inquirer  ihonld  require  to  inquire 
further,  I  tend  off  with  thin  letter  a  tremolo  box 
addrraMd  to  "  Organon."  Fig.  7  ia  tba  plan  of 
bottom  board  for  ngt.  4  and  5,  and  opaninin  made 
in  aoondboaid  lor  Fig.  6.  KleTa. 

BTETD'B  SOASIiHT  STAB. 

[11166.T— In  reply  to  "Brickwall"  Oet.  14110)  I 

may  tell  hin  that  than  ia  no  itar  of  about  the  tame 

"i  fallowing  the  erimton  atar  in  Lapna.    Then  it. 


On  tha  erening  of  Uarob  lOtb,  IS 
obaarrad  with  the  6i^in.  Mara  aehroma 
in  tha  obaerratory  of  W.  Q.  Lettaom,  1 
tba  gnidaoea  o(  "  Briokwall  "  or  any 
Baxenwbo.maywiabtoaaaaraally  baai 
IgiTeadiagram  of  tba  field  with  a  atodi 
Oooa  found  than  will  be  no  miatakain  t 
it  ia  by  tar  tbe  awet  intanaa-oirfaiired 
ever  obaarrad.  Tbe  ttar.  A,  it  n*«riy 
tba  aearlat  atar  and  whito,  tberaTort 
■triking  oonttatt.  Tha  atar,  B,  it  alao  < 
Tha  othen  an  tmall.  O. 

STAR  y  Biasz.. 
[14167. 1-LUT  night  I  kwked  at  latt  1 

Siion  to  tha  brigbtaat  ilar  p  Bigel, 
pin  named  tome  time  back.  Tbe  i 
been  ao  aatramely  onfaTOnrabla  tbat  I 
onabla  to  look  for  ii  before.  Tbougl 
wat  particular ly  good  I  did  not  get  a  t 
tory  Tiaw,  for  Bigel  wat  low,  and  ofti 
for  a  time  by  amoke  from  a  raQway-  B 
I  aav  a  faint  ator  n,  and  perbapa  a  litUi 
warda  I  fanoiad  there  waa  anotber  a/,  i 


obaarTBtiOB  at  at 

and  aboold  not  be  surpriaed  if  Hr.  L_, 
were  aU  three  ineorreot.  The  Brat  I  f  el 
of,  at  I  thought  I  taw  it  both  with 
The  baat  time  for  me  to  obaarre  Orioi 
tembcr  or  Oetober,  whan  ii  aontbi  « 
morning.  I  hoTe  nsTer  at  any  other  t 
many  taint  itan  at  than.  Bi 


intereetei!  in  the  ■nnonncemsnt,  ia  tl 
ichrift  }uT  AtiroTUmU  for  27th  of  Har 
a  totally  new  enter  N.W.  of  Uytriuni, 
E.  of  Madlar't  grey  tpot,  which  waa  di 


deaoribea  it  at  its  diaoorary 


aUaok'J 

/ 
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,  —    .m-tUrda   of   Hni ,_„..     .„ 

Dr.  Klate'O.  and  Umm  b  »  ^  dc  nlUv,  B,  hmt 
"  wUdbpnlaUjalMinr.    Mr.NeiNi 

k  hSB  U»  owa  olMmtions  of  the  apot, 

Atr  Ma  bj  EUin  w  ewtaklj  not  is  nutaim 
■n  1870  to  1875,  and  I  Iwn  nrulf  fnqnai.Ur 
aaael  th«  k^m  b  1874  Mid  187S,  bat  otrUinlr 
WW  ■oUdM  wiMiBK  ft»  B%*  dkoOTsrad  by  the 
imwa  HboMMv.  U  •knja  ba  looked  tor  on  the 
m«ftt*|niMtwortlu  Hwb«t  Badlsi'. 
^N.B.--»fc>  mitm  abonld  be  obMrm^  on  at  neai- 
fr  *''^fc*^**'tJ*  "''  KlBi"  ''^  >*  dii^poat  nndsr 


BTBINO 
(1U69.>- 1  FIND  bj  MpniBient  Uwt  %  null  diit 

ri  Hia  noUl  plalc.  aboot  llin. "^     ' 

akiMar  win  oHtei)  tbnagh  » 

adwAan   far   tba  tabnlu 

Mm.    TUa  dke  U  bald  be 

I  br  '*>  adfaa,  Fut- 1 . 

''"»  cootaot  wit£  th« 

a  of  theLpa.    Tb< 
1  an  qaito  *a  lood  and    alsam 


ud  AucB*  br  '*■ 
unHaa  i>  euaa  « 
.haidMv  the  M 


awaantly  atraiaad  bf  oadeiata  w^bU  orar  pnHaja 
atita  termini,  ao  that  wban  pnlladkt  aitbacaodtbe 
wcicht  mv  be  nada  to  atrik*  a  reionaBt  plate  or 
ball  at  tba  oppMite  tarmiaoa.  To  thia  peroMnent 
win,  «ther  at  ita  tanoiiii,  or  at  an;  interMiediate 
pout,  a  telcpboDio  diag,  with  ita  abriDf  and  book, 
may  be  attaobad,  ao  that  oonramtion  may  be 
oarried  on,  not  ralj  batmen  the  tcrmiul  partiea, 
bat  at  tba  aaau  time,  with  an;  otheca  ajtnated  near 
the  eoona  of  tba  wire.  I  aae  no  reaaon  to  donbt  bat 
that,  if  a  wire  waa  thoa  afauned  aloa^  the  length  of 
a  atteet,  branih  itrinn  might  lead  to  eash  bnnaa, 
and  enable  all  the  raiidanta  to  join  in  leneral  aon- 


TBa  HOBSBBHOB  KAOBBT 


StowEaiton. 


3.  Bippealer. 


STBONa  TBZ,SPHONS. 
ri41T0.]^lHCB  onr  lait  oomapondenoe  on  thin 
iQDjeet  I  haTfl  triad  a  few  more  eipirimenta,  and 
hare  been  rery  iiicageifal.  When  o^hng  attantion 
m  J  Toioe  can  now  be  heard  twentj-fite  Tarda  from 
the  rtcciTing  telephone,  almoit  u  load  na  mt  the 
tranimitticg  and.  Thii  U  more  than  three  timee 
the  distance  I  coold  hear  when  laet  I  wrote  on 
the  anbieot.  The  loand  beat  heard  at  that  diatanoe 
i*  "  Cackoo,"  and  m;  call  bell  ia  qntte  nnneeea- 
■a<7.  JotiD  7artiuiB. 

CAHOBB  AND  OAJfOBINQ. 

riilTI.]— Havthq  read  Iha  article  in  the  ENOLiaa 
Mbchanic  on  "  Cuioea  and  Canoeiog,"  I  Tentsra 
to  inggeat  ■  light  and  oonTeaient  amngemeot  for  i 
the  aail  to  be  nixed  and  loweted  in  caae  of  a  aqoail- 1 
Wonld  TOO  kiDdljt  let  ma  know  throagh  yoor  i 
jonmal  whether  it  would  be  pnutioable? 


[U173.>-I  AM  (Ud  to  aea  •« „ 

hoimaboa  nagnat  Mephoaa  in  the  BiMuaH  Hs- 
CH&Hic.  t  maat  eonfeaa  that  I  waa  diaappointad  on 
reading  Prof.  A.  B.  Dolbaar'a  little  book,  «  The 
Telephone,  and  How  to  Hake  It,"  and  whloh, 
Klthooith  moot  ably  wtittag,  maj  be  an  nadlect 
textbook  on  the  pbgnosana  of  atoitrid^,  mafnet- 
iam,  and  aoaad,  ia  not  what  it  pr^eaaea  to  be — ria., 
a  handbook  oo  the  telephone,  aa  ont  of  130  pMea 
oolr  S8  era  derotod  to  thla  iBatramant,  and  hi* 
direotioiu  "  how  to  make  it"  an  oompraaaed  into 
bare);  8.  It  wonld  have  baea  interaetiag  to  all 
readsra  to  bare  bad  alaa  a  Foil  deieiiption,  with 
woodenta,  of  Prof.  Bell'a  telephone,  inataad  ^  a  taw 
lioea,  in  which  Prof.  Ball'a  meriU  aa  an  inrentor  U 
thia  inatrament  are  barelr  reaogniied ;  and  bia  dii- 
eoTeriaa  in  the  problem  of  tranambtiBg  entiouli  ue 
alluded  to  ao  briefly  that  the  general  nadv  might 
imagine  that  hia  matramoit  ia  not  the  moat  pne> 

_  In  the  direeliana  that  the  anthor  (Fnf.  Dolbear) 


ton,  I  

into  drtoil,  and  explained  more  dearlj  how  the 
wires  ihcntd  be  wonnd  on  the  bobbins  and  OMiDSotod. 
To  lon-elaatrioiana  it  la  important  to  know  It  two 
line  wirei  are  reqnired,  or  whether  one  ia  anlSeient, 
the  other  oonneotion  being  made  b;  earth. 


Tour  oorreapoodent,  "  W.  P."  (letter  14011),  haa 

[ood  daaerlption  -'  — ■— ' '- 

pla  form  of  telepl 

old  kind  It  anligal 


a  good  dnerlption  of  what  upeara  to  me  to 
pe  a  iimpla  form  of  telephone,  and  I  ihonld  be  glad 
if  he  wonld  kindl;  enlighten  me  upon  the  tolLnring 


i .  Which  dircetloD  ahonld  the  wire  be  wonnd  apon 


i     ibookattaehedtotheendof  the 


-  month,  ao  L._  __   „ 

aaaaimianM  ol  change  of  poaition  tor  apoaking  oi 

■toiia^g.    FK[  m  tbe  atnng  eonnecting  the  pair 

*;,  it  ia  eaaj  to  make  ita  ten- 


tt«l£>BshtSia'-.- 
te  efnal  for  both  toe 


-notbet  plan,  whioh  anawera  tqaallr  well  (aee 
.flB.  1  and  J^  la  to  aolder  a  wire,  of  which  tbe  end 
a  hnoked,  W,  Fig.  2,  for  the  attachment  of  tbe 
■MnK,S,totheoentraof  theear-diao,  A.  Thiawira 
*«f«achl«»ftbtba(  ita  other  end,  B,  Fig.  1,  being 
■aldved  to  the  cantM  of  tbe  montb-diae,  and  beiDg 
■dtably  bent,  tUi  diae  ia  by  it  held  jnat  in  front  of 
Ibe  lipe.  Fig.  3.  The  other  diao,  A,  beier  pnued 
b  tbe  ear,  and  held  aa  before,  hj  ita  odgee,  leates  to 
Ua  wira  and  ita  monto-diio  perfect  freedom  of 
•Oration.  Thia  artmogement  anaweri  perfect); ; 
M,  aa  tbe  apparatna  tfana  eonatrncted  ia  not  of 
eganaiuent  (orao  for  the  pocket,  it  ma;  be  altered  so 


u^te  faahton.    Thia 


b;  making  a  aimple  joint  ii 

Thia  moge  bemg  tighteiKu  u;  ,[■ 
fnnuahad  with  a  icrew  thread  and 


first 


)|;Hia  BcowBiT  Tibratiou  remaine  nnmier- 
Thla  nodifioatioa  ia  alao  purfoetlj  anooeaa- 
Miara  tiiat  for  ordioar;  pnrpoaea  and 
itaneea  tba  atriiv  or  wire  tale|>hone  will 
»  iMsd  Dora  ajefal  than  tbe  electric. 
_  <(  imiid  ia  mach  neater,  and  it  needa 
■  oall  bell,  for  a  thin  wire  ma;  be  per- 


, ,  _, iga  pin,  C,  and  latting  the  rope, 

B,  looae  he  oonld  lower  tbe  maat,  Bail,  and  all,  aa  in 
Pig.  2,  t^  polling  the  rope,  B,  and  giring  the  maat 
1  atart  with  his  band  ha  wonld  hare  bi«  sail  art  in 
laaa  than  a  miooto.  Tij.  1  abowa  maat  down ;  Fig. 
i,  maat  fixed  for  aailing  |  Fig.  3,  midahip  aeotion  of 


f   reela  of   hard  wood,    wcnnd  with 


.-   ..1.    Both  pairs  of  telephonee  hare  their 

eaxsmade  of  wooden  bom  obtained  Froni  achemiat, 
ind  the  paiti  inclosing  the  magnet  are  made  of 
cardboard,  rolled  into  a  tobe  to  fit  the  magnet,  and 
fined  on  to  the  boxes.  Both  pairs  tranimil  an; 
nonnd,  iuclading  the  toond  of  thepiano.  and  alt  the 
letlera  of  tbe  alphabet,  but  the  pair  with  the  card- 
board reels,  and  No.  28  wire,  are  far  inperior  to 
(he  others,  tpeaking  with  remarkable  clearness, 
iind  oarrjiag  eren  a  whisper  distinctl;.  I  mentloa  ' 
Ibis  with  tbe  riaw  of  helping  thoae  who  cannot  get 
bnuB  reels  Suil;,  or  who  are  troubled  b;  the 
pitienie  liabilit;  to  break  of  the  No.  3S  wire.  It 
fJao  shows  that  tomed  wood  eatei  are  not  abeo- 
Intal;  neoeaaar;  for  nsefnl  inatranienta,  tbareb; 
redooing  the  cost  of  '"'^■"fl  then  conaiderabl;. 

XT.  Z. 


the  bobbin,  and  if  tt  ia  indifferent  whether  tbal 
placed  npea  If.  pola  be  wonnd  r^ht-handad  or  left 
2.  Whether  the  enda  of  tbe  wtrea  are  oonuoBtad  b; 
ir  if  merel;  tolated  togetbo  be  aafSeiant  t 
jtanee  th«  aitremitiea  of  tbe  bant  pieoaa 
should  be  kept  apart,  and  if  the  aoft  iron  polea  nra- 

Ead  allBhtl;  b^ond  the  bobbina,  aa  in  Praf.  Dol- 
r*a  tdephona,  wonld  it  not  do  aa  wall,  and  ba 
aimptar  than  fliiiig  on  a  bant  lueee ;  also,  if  it 
would  be  an;  detriment  to  aolder  on  iha  soft  iro* 

can  be  regnlatod,  and 

SrOTOmaot  to  hare  an 
■pieae  to  enable  the 
magnet  to  be  brought  backwards  and  forward!  aa 
reqairadP 

5.  The  siae  of  the  magneta  P 

6.  What  adrantage  ii  fonnd  in  Blling  the  telephooe 
with  paraffin  (I  presnme  onl;  the  tail-peoa),  and 
whether  white  wax  melted  wonld  not  anawsr  the 
same  pntpoie  ? 

I  shodd  be  glad  to  know  how  the  wires  should  be 
oonneoled  witb  the  line  wires,  whether  hr  merd; 
twiatiog  or  b;  soldering,  and  U  an;  kind  of  wireoan 
be  oaea  tar  linaa.  HonglbaUo. 


aeeret  of  Ps;oho,  a 
Birmingham,  in  ooi 
formanoe,   a    aimilar   ■ 


lormanDe,    a     simiuir    KatomKmi.        ■' 
indiridaaia    hare  propoondad  at   fB 
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gmt  nruit;  of  nrj  iogOTioni  lolnlionB  at  tbo 
myitorr,  n«arlj  tbe  whole  o(  whioh  id«>9  wouW  he 
isipoMiljIfl  to  sanr  out  witk  Biiaceu  precticallT. 
■ud  I  am  inrpTiKiI  tbkt  no  ons  Memi  to  haTfl 
thoDgbt  of  a  nnplp  >ud  praotical  method  ot  toru- 
inr&n  inviHible  oouiianiikfttioa  hotweOD  thq  openh- 
,]  and  the  fig:ura  itself.    Tbe  fut  of 

Ji  rettinftOD  »  hollow  kIms  cjlindBr  is 

•  proof  that  IkaMUmDnicalioa  cornea  through  that 
ejlinder,  otbarwiie  a  tolid  Rul  or  g\tu  Blab  would 
b<  Died.  The  pueomatie  theory  ii  notonable,  the 
tmriooi  moiioue  oould  not  be  obtained  hj  tbe  alter- 
Bata  Qompreflpioti  and  exhauatiDa  of  air;  bat  what 
ii  topreient  aieoond  emallfr  gUa«  cjliuJer  beinK 
piuluid  np  from  nndflrntath,  and  beinK  laiBOd, 
deproMcd,  or  reralted  to  anj  extent,  and  yet  be 

hose  itandine  round  1  or  a  Blip  of  bLu* 

'  "       '    mi)[ht  be  worked  in 

ble,  and  the  tnaehiner;  ot  tbe  figure 
■lOlion,  hut  guided  to  a  nicety.  I  uais  iiibii  tut 
aatomatooB,  and  aia  couvincf  d  that  they  arc  hotli 
worked  on  tbii  priaoipla.  Somn  time  a)ro  I  cen- 
temptated  making  a  talking  bead  to  be  Sied  on  ■ 
■olid  rod  of  gliii^a,  all  parta  being  opon  to  eiamina- 
bm.batkaTa  never  had  time  to  cari^  the  idea  out, 
and  merely  meation  it  to  ehoir  that,  la  my  opiuion, 
It  ia  poaaible  to  produce  eomelhiog  oren  mora  re- 
markable than  Paycbo.  I  hope  joa  will  ffire  jnui 
raadeiB  tbe  opportanity  of  eifrcuiag  their  opiuioi 
upoa  mj  theory.  "W.  O.  P. 

BSAJEBB. 

[14175.]— In  readire  tbe  Tery  intnwting  letts  of 
"  C.  E.  S.,"  p.  30,  on  brakp»,  I  >ee  remarka  on  tbe 
ntenom  brake  on  the  CheKbire  Udm,  which  1  can 
bardly  reconcile  with  what  I  liave  oba erred. 
"C.  E.  S."  ieem4  to  say  tbat  the  Mi'lUnd  have 
been  forced  into  the  nse  oF  tbe  vacuam  brake  bo- 
eanie  tbe  Cbeibire  linea'  enginea  and  carriagoi  hare 
bean  fitted  with  it.  I  fail  to  are  how  the  filling  of 
th«r  trains  could  affect  the  Midland  train*  from 
Liverpool  to  Loodon.  I  have  aean  the  9. 10.45  a.m., 
IS  noon,  S.35,  aad  4  p.m.  trains  from  Lirerpool  to 
London  and  the  oorreapondtng  down  trains  soore<  of 
times,  and  tbey  baTo  always  bnu  oompoaed  of  Mid- 
land carriagea.  and  drawn  by  enginea  of  the  890, 
1070,  1280,  and  1310  claisee.  X£cy  seemed  quite 
complete  in  thcmseUns,  and  iodependeDt  o!  every 
other  eoBpanj.  It  b:irdl7  aeema  likely  that  the 
Midland  Company  wnuld  fit  their  mast  important 
•xpreasea  with  a  notorionil^  bad  brake  no  aa  not  to 
elaeh  with  tha  Che^hica  linea,  whoae  line  ia  barely 
one-fifth  of  the  wbole  diatance  to  London  from 
Liverpool.  If  tbe  Midland  hare  adopted  the  vacuam 
■o  as  not  to  olaah  with  tha  Cheabire  linea,  one  coald 
kardly  have  a  mote  strikiec  example  of  the  per- 
nioioue  effeeta  of  different  compaaiea  adopting 
diftareot  brakes.  I  abonH  be  very  gfad  if  "  C.  E.  S." 
WDuU  set  me  right  on  this  point. 

A  statement  that  han  aurpriaed  mo  has  bren  that 
the  L.N.W.  Railway  Company  only  allow  the  chain 
brake  lo  be  uied  in  cases  of  cmergonoy.  On  the 
Buxton  line,  and  some  of  tbe  local  truins  bttveeu 
Maccheatcr  and  SUrakpart  the  brake  ia  nsed  on  the 
least  pretext,  and  in  a  mo-t  unpleaaant  mnnner— the 
I  ahoek  with  which  it  is  applied 


graduating  its  force,  may  tbua  ho  ooDTeniently 
studied,  and  tbe  inetantaneons  characterof  its  work- 
ing ii  beautifully  shown.  Appaodad  to  the  brake 
gtar  ia  a  nozile,  arranged  for  the  exhibition  of  a 
cnnoB*  phenomenon  wbioh  waa  first  observed  at 
Philadelphia.     By  tnrning  a  tap  a  jet  of  air,  released 

andtbi*  jot  will  aiipport 'two  or  three  balla,  aa  balla 
are  often  supported  by  a  fountain.  The  peculiarity 
of  I  be  effect,  bowaver,  ia  that  the  jet  aoeii  not  be 
vertical,  bat  tbat  it  will  eupporb  tbe  balls  when  the 
courae  of  tbe  air  is  at  an  angle  of  15'  with  tbe 
horizon.  If  tbe  force  of  the  jet  in  these  circum- 
eUnce^,  in  diminished,  the  balla  do  not  Fall  verti- 
cally, but  btckwatdj  along  the  oblique  line  of  the 
stream  of  air,  eo  aa  to  come  nearer  to  the  noaxle. 
The  balls  may  be  of  any  material,  as  glass,  wood, 
or  indiarubber;  but  a  hollow  indiorabber  ball,  whieh 


al    thiokue 


onghout 


ilaya '  aome 


ourious  pkanonena  of  ratatioi 
jat  it  aeon  befrina  to  apin  :  and  m  tlte  spaed  of  ita 
rotation  incnraAca  ita  fbipe  gradually  changes,  und 
it  beoomea  fint  an  ohlate  spheroid  and  nltimatel; 
an  almoat  fisttened  disc-  A>  it  ll,itteng  its  axia  ot 
rotation  gradually  tuma  round;  and  when  this  axis 
eomes  to  be  at  ri^ht  angles  to  its  original  position, 
tbe  apced  oF  the  rotation  diminiabcEi,  and  the  ball 
ultimately  cornea  to  rest.  Kor  a  moment  it  remains 
motionless,  supiiortcd  by  the  jet,  aud  th,.n  it  buniua 
to  spin  ngain  Dpon  an  axis,  and  repeat'!  the  fariu''r 
cbnnse^  of  position  and  of  Fpwd  adinfinilum.  At 
tbe  Iiiternational  Kxhibition  at  Philadelphia  thtao 
rotatinjT  balla  attracted  {tmat  atteution,  and  aome 
of  tbe  moat  eminent  mathematjcittaj  lo  the  United 
States  were  occupied  in  formutnting  Iho  law?  which 
governed  their  movement*."— rimfls,  March  9. 
March  27.  O,  B,  8. 
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■ial  of  tbe  dilfereat  brakes.  Tbey  have 
■oma  trains  Gtti'd  with  Smith's  vacuam  brake,  and 
lately  hare  had  an  engine  (Odin,  GUI)  and  eiaht 
coaches  fitted  with  tbe  Westinghouse  brake.  This 
«etiunly  is  a  step  in  the  right  direction,  and  it  is  to 
be  hoped  this  company  will  think  £t  to  adopt  tbe  air 
brake,  tor  if  any  railroad  waa  ever  in  need  of  a 
powerful  eontinnoua  brake  tha  L.  ftnd  Y,  ia  that 
nllraad. 

It  aMna  a  pity  that  "  C.  E.  5."  should  be  contra- 
dieted  after  he  has  been  to  the  trouble  of  makinfitbe 
inqniriea  about  the  taok-engine.  It  may  atraighten 
matter!  a  bit  if  I  say  that  Ho.  II  had  a  plate  on, 
with  Avonaide  Engine  Company,  Brutol,  No.  11S5, 
1877.  'Wonld  "  Egeria"  be  kind  enough  to  give  a 
t^le  of  the  engine)  working  the  d^p  and  night  ei- 


ar«  placed  0  ,  .  .. 

the  required  fit,  and  on  them  the  framing  is  mounted , 
which  bas,  of  oonne,  in  the  meantime  bad  all  necas- 
sary  ataya  adjusted. 
The  cylindora,  after  baring  first  been  Vorcd  V.y  one 

litt«d  and  finifhed,  are  then  bolted  to  the  framing. 
The  conni'cting  rods  ara  fitlod  lo  the  croos  hcn'1  of 
tbe  piston  rod,  and  alio  lo  the  crank  pin  of  driving 
wheel.  Tbi4  finifhaa  tha  conslructino  oF  the  engine. 
The  boiler  id  12tb.  long  x  ift.  broad,  and  is  liinted 
by  an  hydraulic  riveting  machine,  not  long  estab- 
lished in  these  worka.  Tbe  fire-box  and  casing, 
when  tbe  barrels  of  the  boiler  and  tubee  of  tbe  same 
havobesn  adjn!ted,»re  riveted  to  tbe  tubo-plaie.  The 
whole  ia  then  mounted  on  the  framing,  the  ateam 
and  exhaust  pipea  fitted,  the  boiler  lagged,  and  the 
locomotiva  ia  finished.  Ambld.eiler. 

BTCYOIiB  BRAKES. 
[14178.]— I  BEQ  to  enbmit  the  following  idea  of 
mine  to  bicycLista.  It  ia  a  brake  tbat  acts  on  both 
front  and  lund  wheels,  the  latter  actuated  by  tho 
fanner.  In  tha  fork  or  Fome  convenient  place  over 
tha  front  wheel  ia  pivoted  a  lever,  tbe  shorter  arm 
of  which  carries  a  roller,  the  lon;[er  arm  ia  brought 
oloae  up  to  the  handles,  and  may  be  actnntcil 
either  by  pasbing,  as  in  the  thumb  brake,  or  by 
twixting  the  handles.  The  latter  may  be  effc^cil  by 
having  a  short  chain   attached  to  the  lei  ' '  ' 

ia  wound    up,  or  by  a  cam  or   projection 
tho  handles,  which   pushes  the  lercr  out 

handloi  ars    turned.      Tbe    hind   wheel    .^ 

applied  aa  follows :— The  front  wheel  ia  braked  by 


prtssea  fn>m  Luiton  to  Carlisle  ? 


L.  Ii. 


nothing  whatever  to  do  with  the  action  ot  tbe  auto- 
matic brake,  but  it  is  attracting  great  attention  at 
the  present  time,  and  I  think  the  following  cutting 
bum  the  Times  will  be  interesting  to  your  readen  : — 
"  A  Curions   Phenomenon.  —  The  Weatinghouse 


.....  „  apparatus  which  dis]>layi  tha  action 

of  the  platform  of  a  single  carriage,  with  the  brake 
loTeis  fitted  to  tbe  wheels  ;  and  upon  the  platform 
•re  tbe  brake  cjlindera  of  tbe  other  eairiagcs  of  a 
long  train,  placed  aide  by  aide,  but  yet  separated  by 
the  same  tecgtha  of  tubioo  whieh  would  intervene 
between  tbem  in  a  tnun.  The  wbole  action  of  tha 
brake,  the  measi  of  putting  it  on  and  off,  and  ol 


'.    front 


wheel 


braksa  i  thia  roller  is  fixed  on  a  apindle 
pended  in  a  fork.      Tbe    epiadls  projects   through 
tbe  fork  an  one  aide,  and    eaniee  a  small  pulle 
to    which    the    cord   of   the   hind    wIieoI    brake 
attached.    Thus  when  the  roller  ii  brought  in  co 
tact  with  the  front  wheel  it  revolrea  and  wia^a  i., 
the  cord  of  the  hind  wbicl  brake,  whi'ih  »  thereby 
applied.      lioth  wheels  can  therefore  be  braked  a 
onec.     I  cannot  say  whether  this  is  practicable  a 
not,    aa   I   have   not    tried   il,   not  being   tbe  poi 
aenor  oF  a  bi<Tyclo,    I  fire  the  idea  for  what  it  I 
worth,  and  shonid  like  to  hear  what  F.  L.  StritHer 
or  aome  other  bicycle  authority  thinki  about  il. 
Abergayenoy,  March  25th.  W.  B.  D. 


VHB  BBITISH  WOBKUAIT. 

[14173. J-^The  facta  recorded  by  "  F.  E.  A-  8.." 

""'  "         I  onhappily   only  a  too  common 


11131,  p.   G2, 


Aoyono  i 
,\  repairs  will  be  v 
uiihtr  complaints. 


have  occa- 

quite  fair, 

..  .  ....        ,Jcalofll^ 

Tiriliih  tcoHinaa ;'  Tbe  prccidiug  column  of 
"  F.  K.  A.  S.'s  "  letter  relates  to  what  he  (and  a 
goad  mnn;r  others)  calls  "  a  barefaced  and  most 
impudent  job-"  That,  also,  ia  unhappily  i 
solitary  instance.  Pbyaiclana  do  not  mind  at  1 
making  a  good  long  matter  of  chargea  over 
•implo  ailments,  and  generally  it  ia  more  oai 


get  a  doctor  into  yonr  boom  than  to  get  him  awaj 
from  it.  We  hare  heard  atao  ot  lawyers'  bills,  and 
even  of  connael  of  high  standing  who  accept  large 
feea,  and  make  no  appearance  \a  support  ot  thrir 
clients,  and  of  many  wbo  do  thia  Willi  a  tolerable 
certainty  that  they  will  be  unable  to  render  Ihe 
•eTTieos  piid  for.  \Vuald  it  be  atridly  fair  to  treat 
thcio  matters  aa  typical  of  the  "  British  gentle- 
man^" Aa  lo  the  core  of  the  man  wbo  gete  Union 
aKaiiitauea,  to  which  ho  is  not  forced  bj  abaolale 
neeeaaity,  it  is  bad  and  dishononrabls  conduct :  but 
i'  it  much  worse  tbaa  the  ceone  adapted  hy  muel 
higher  and  mora  educated  olaassa  with  the  Bluecoit 
Sbjhool,  and  a  good  many  other  funda,  whic^ 
otiginally  intended  for  one  (and  a  uaeasaitona)  claie, 
have  been  grsduilly  absorbed  by  another  and  wtll- 
to-do  clastF  The  tact  is,  these  things  are  eat 
miittets  ot  cLms  at  all — tbey  are  inherent  in  hauaa 
uBture-  Tbey  may  even  be  trarcd  lo  a  fallacieai 
teaching  of  polilical  economy,  by  whieh  "  Biyia 
the  cheapest  market  and  sell  in  tha  dearo-l  is 
convcrled  into,  "  Do  at  little  as  yon  can  aad  get  aa 
much  aa  you  can  tor  it."  BeaUy,  too,  if  ws  hnk 
at  those  propositions  side  by  aide,  it  is  very  kard  ta 
aay  whera  is  the  dilttrenoe,  and  wby  one  is  right 
and  the  other  wrorg. 

There  ia,  in  truth,  a  sarioas  problMn  ti  social 
and  political  economy  andcrlying  all  thass  matten, 
which  tho  coming  ege  will  Bare  to  settle  paaMably 
and  gradually,  or  violently.     No  complaints  ahont 

rkman  will  aid  the  settlemFUta  which 

if'cs  pt  work.  The  same  Mmplaints 
ifd-thi-y  are  only  getting  slninru 
and  more  defined,  becanae  the  time  u  fait  approach- 
inji  when  the  caasps  themselves  moat  be  examined 
and  remedied.  Tbe  current  complaints  nboit 
srrvasta  are  only  another  form  of  tha  tame  tb-ng. 
Tbey  arequitetiucand  rcaaonable;  yat,  naraidDxiial 
at  it  seams,  they  are  utterly  nnjast  and  nnreasoo- 
able.  People  expect  from  their  serrauts  an  amoont 
of  steady  indnstry.  genial  good  temper,  self-denial, 
and  salF-control,  which  they  do  not  ea^eot,  and  if 
y  did  would  certainly  not  get,  from  thidr  own 
_..  ightcRi.  The  increase  oF  riches  and  luxury,  tks 
growing  dieiuclination  of  the  employing  slirsn  ta 
that  honourable  domestic  ocDupation  which  Ih^ 
□nti'e  Bi  menial  labour,  have  created  a  dcmSBd 
ind  the  national  supply.  Prceiaely  the  (sas 
es,  operating  like  a  contagion,  render  tba 
ice- supplying  classes  avirioto  the  restraints  of 
..._cstic  life.  IF  the  evil  (audit  ia  a  greit  onejii 
to  be  remedied,  tha  cure  must  coma  from,  andba 
applied  to,  the  employing  classes  firsL  Until  tbaj 
cognise  the  "  Dignity  ot  Labour,"  those  oF  whoa 
.e^  claim  to  be  the  leaders  oan  only  be  eipBct<dte 
■ire  to  escape  the  "  Berrility  of  T>a^oar." 
The  fact  is,  and  it  ia  in  vain  to  abnt  onr  eyti  ta 
.  ,  tlmt  hitherto  tho  world  has  been  worked  upon 
the  pyatem  of  enslaving  the  many  in  order  to  coatri- 
'late  to  the  luxury  of  the  few.  Tbat  systsm  Ial 
leen  alowly  cbaneing  throngh  some  centnries ;  and 
low,  by  a  law  ot  nature  which  accelerates  ths 
motion  produced  by  a  couatantly  actiog  force,  tbt 
steps  of  the  change  are  becoming  more  rapid.  It> 
vain  to  complain  ot  the  change,  neeless  to  mni4f 
d'plorc  even  the  miatakea  and  conseqaent  evia 
which  attend  it.  Probably  the  poor  British  work- 
men, whose  dilatorinesB  oor  friend  records,  did  not 
bold  a  discussion  knowingly  on  political  oconoM 
daring  their  smoking  iaterral,  but  something  A 
this  kind  possibly  did  paaa  : — "Jolly  sort  oF  plaes 
this  chap  has  got.  Bill,  hasn't  he  r"  "  Ah  !  aad 
he  grumbles  about  a  little  drop  of  water  retting  in; 
I  wish  he  bad  to  sleep  in  mv  place-"  "  What's  lb* 
next  job.  BiU?"  " Don't  know,  the  goTemornp 
do  this  properly,  don't  be  in  a  hurry  about  it,  yoo're 
net  wanted  anywhere."  If  it  just  did  oc<nir  to  toma 
oF  these  British  workmen  that  this  offered  an  na- 
promieing  look-oat  for  the  Saturday,  and  thai  ow 
friend  oould  lietter  afford  to  spars  the  moacf  Una 
tbey  and  their  families  the  wages,  ia  it  to  n  voT 
greatly  wondered  at  P  It  ia  wrong  ;  I  am  oot  ddeod- 
ing  the  actual  oonne  tben  and  so  (rften  adoptsdi 
but  what  I  do  wish  to  do  ia  to  poiot  oat  that  it  ia 
but  a  ront-h  and  practical  form  vl  tbe  oomiug  qoas- 
tiOD,  "  V/bv  sboold  labour  and  bars  naceaaahes  be 
the  lot  of  one  claes,  idleness  and  loinry  Iha 
privileg(»  of  another  olassr"  Ths  aoswoi  to  thtt 
will  never  again  be  the  ono-aided  one  of  the  salt 
and  still  present  aocial  system.  Those  who  Maim 
the  taperior  poaition  and  higher  advantajtas  will 
biira  to  prove  tbat  tbey  are  entitled  (a  tbem  bv 
their  own  cuntributions  to  tbe  well-bting  of  alli 
Tho  selt-constitnted  leadera  of  the  social  system 
will  do  well  to  aak  whether  the  oonduct  of  lb* 
Britl).h  workman  is  not  a  natural  reaalt  of  the 
examploa  set  him,  and  tbe  conditiona  maintained  tv 
IhcniselTee.  Bicm*. 

KEAIiIBO  07  WOinrDB. 
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healed  ehonld  be 
and  obeerration  Lave  giran  me  a 
and  I  have  no  hesitation  in  sa] 
whieh  is  kept  as  mach  aa  noia.' 
tact  with  tbe  air  will  heal  in  ha 
exposed  wound  wotUd.    In  tlia 
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is  remoTfd  ft  Ivgo  opon  eore  it  left 

takn  WMki  and  aometimDa  months  to  beil 
I  oOmr  kand,  if  tbs  bliater  la  prioked  ta  Tem^n 
lid,  and  th«  ikin  olloirpd  to  odIIums  od  thi 
1  ud  eanfollj  ainorcd,  it  will  beal  in  ■  tev 

^na  old  ikin  driei  op,  adbcTe*  to  tbe  wdudiI. 
mu  oS  nearlr  in  one  pieoo,  when  tbe  hrnliug 
■  ia  complstc,  mnd  Iwtm  hmrdl;  any  sear. 
•nd  auctaou  appUeataoiu  Hhonld  be  aToidtd, 
■•  part  ahonid  not  ba  eTcn  lUDiateDed.  The 
MB  not  lait  long,  and  loon  abatei  withont  ■□  j 
ktion.  I  have  ^w  HaD  ^aA  banefit  doriiod 
raring  moiied  wonndi  with  aolladiaa  at  the 
■Jnj  were  bleadins-  D'A;ibadie'a  b«ndai;ad 
t  amy  bara  bnn  impraperlj  or  loo  tigbtl; 
;ed.  Host  voiinda,  it  properl])  treated  at  tbp 
irill  beal  b;  Gnt  istentioa,  but  arc  rctardtd 
■tinoal  wa»hLon,  (Irensing,  and  eipo^'prp. 
1*7  the  coBgnlnm  or  other  inern^tationproriilrd 
on!  is  aofttQfd  and  iGinoied.  Ta  prooF  of  h1    ' 

jivt  atBted,  I  may  menttoo  a  ■jstem  of  t 
IB  Mulj  introducfd.     A  "tnall  blister  ia  mil 
Biuof  ■  caotbaridiue  application.     The  per 
>wFC  to  escape  and  the  lymph  ii  iDtra.luccd 
b  th)  akin  ;  bnt  tbii,  ot  toane,  A  too  iitach 
9  for  poor  psaple  who  baio  to  be  Taocinaicd 
■iiinK'  Oa. 

— I  think  cacM  of  blood -poiaonins  otii^Sj  arit 
nt*  of  fnll  faabit  at  body,  who  oomnme  Ur; 
lin  of  alcohol,  and  wLo  maka  full  mFnla  i 
DwboleFCine  food.  Tn  tbe^a  mM  the  blood 
to  be  alcvady  eharfted  willi  noiiODa  ini 
perhapa,dei«iiipue>or(nnioinate«oaoi> 
le  air.  With  too h  proplethe  slljibteat  i:  .  , 
liwa  tbvir  linn.  Tn  fast  it  haa  been  aaid  of 
]'  dnymen.  that  if  they  once  go  into  hospital 
I  injury  they  leldom  come  out. 


BCBKWMANIA. 
n.] — I  AH  glifi  to  see  that  yonr  ab'eooire- 
st,   "  J.  L.,"  hu  taken  up  tbe  mbjcet  of 
ratting  in  the  lathe.    It  is  a  pnr^nit  in  which 

aome  interrtt,  and  I  snppoao  there  are  few 
ir  tnmen  who  havB  not  fett  the  nacasaity  of 

pome  aimptc  attacbmnnt  to  the  lathe  which 
it  a   corrert  strew  with  ease  and  dwjut'-li. 

to  romember  haTinB  ifna  in  the  Mechanic 
years  ago  a  defcription  of  icrew-outtinji 
ta*  by  a  Mr.  Taylor,  which,  I  think,  from 
.'§"   dneription,   wat   nearly  tbe   same  a^ 

macbine.  A  aort  ot  box  wu  faatened  on 
ha  bed,  and  the  Trcst  was  faatoDed  to  tbe 
le  lid,  A  loDR  Wer  was  pivntrd  in  the  boi 
tbe  lid.    To  the  other  end  wan  Gied  a  cord 

reioi;  OTcr  a  palley,  was  wound  on  tb« 
A  abort  IcTer  was  attnehed  to  the  lid, 
I  other  end  could  be  clamped  on  the  loni; 
I  any  desired  poiitian,  thoa  TOrying  tbs  pitch 

■e  nerer  made  enoh  an  appsrataa,  bnt  on  my 
ibe  I  haTE  an  arranBonnnit  which  I  find  very 

It  ie  an  exlenaion  of  the  plan  eiren  in 
colnmna  *nme  time  Bfn  by  Mr.  Wenham. 
ly  my  readen  will  remember  thut  Mr.  Wen- 
aminjicnMnt  coold  not  lery  well  bo  applied 
to  lathea  in  wbich  the  elide-r<>«t  had  a  lorei- 
sti'le  at  the  bottam.  My  alide.reat  h  not  80 
leted — benoe  an  eiten-ion  of  tbs  plan  ia  neees- 
I  may  »tat4  that  the  back  gtur  aite  ia  placed 
.be  mnndrel  vpindle  and  cot  behind,  aa  in  the 
7  pUa.  The  Inlhe  band  gaea  direct  to  a 
I  pnli<!y  03  thi>  oile.  and  n  small  pinion  gears 
n  large  wfaetl  on  the  mandrel  'pindte.  In 
if  the' ordinary  back  gear  shaft  there  ia  a 
iipindlo  mivio  of  i  gaa  tube,  and  moiian  is 
itiel  to  it  from  the  raandr-l  t^  meani  of  three 
'beels.  the  middle  one  of  which  can  he  thrown 
[?ar  when  thaappiratna  ia  not  reqiiircd.  This 
■mnit  c«u"m  the  apindia  to  rotate  in  tbe 
rectioD,  nnd'at  tbe  fame  mte  as  tbe  mandrel. 
I7  neeeraaiy  that  the  wbeele  on  th"  epindles 
faare  an  eqoal  nutober  of  teeth,  tbe  inter- 
I  wbeel  may  haie  atiy  convenient  nnoilwr. 
s  boUow  projeetin;  end  of  the  bnck  aTiindle 
li  a  nnm^erot  pall'rn  screws  ot  ciifferent 

The  pattern  scrcw>  are  about  3ln.  long, 
ri-,  of  eonrae,  •  nnt  fltt«'l  on  each,  and  are 
dintborbafCbymeaTiaortbeset-iCTaw.  Each 
I  be  fattened  in  the  jaws  ot  a  lonir  fork  con- 
rod  which  passes  then  the  latbe  bed  in  a 
:h  the  back  fp  ndle.  So  far  this  U  Mr,  Wen- 
irraDgerncnt.     By  throwing 


'  of  eoume.  be  remOTcd,  and  tbo  carriage  will  then  be 
Free  to  more  when  motion  is  transmitted  to  the  rod. 
Now,  it  ia  endeut  that  if  the  hinges  ttrongh  which 
the  lerera  mote  be  clamped  at  eqnal  diatancea  from 
the  axis  ot  motion,  the  front  lerer  will  moTO  at  an 
equal  rata  with  the  back  lerer,  and  a  screw  can  be 
traced  corres ponding  to  iha  pattern  serew  we  are 
uaing.  By  olteriog  the  ratio  of  the  dijtaieus  of 
these  hingoi  from  the  centre  of  mirtion  we  can  rary 
tbe  pitch  at  phsaaure,  so  that  one  pattern  aorew 
will  aSTTo  for  Tariona  nnmben  of  tbreada.  The 
orror  arieing  from  tba  obliquity  of  the  eoaneeting 
rodi  ia  Trry  triSing.  The  sllde-roit  if  very  eon- 
lenient,  though  not  at  all  emeotial  to  the  complete 
working  of  the  apparatua.  If  tbe  V-lool  be  rigidly 
cctinoclpd  to  the  front  rod,  it  may  he  held  (teadilj 
on  the  top  of  the  T-rest.  I  have  a  smalt  simple 
slide-reet  wbich  fits  in  the  aocket  of  the  ordinary 
handreetj  it  is  ycry  eouTenient  for  use  with  this 
apparatus,  u  the  screw  is  ea>ily  romorablo,  it  can 
be  readily  adiuitcd,  ondtAkcs  op  very  little  room. 
OrdeHo  Vital. 

TELB8COPIC  APBBTUBBS  AND  TIHB 
OF  SABTH  FALIiI^ia  TO  aUN. 

ri'tl82.'|— "SttN.  0.0."  seemi  to  beandeTsomv 
misapprehension  ai  to  what  ia  meant  by  the  niagni' 
lying  power  of  a  tileecope  being  fo  mnch  to  the  inch 
ot  aperture.  He  eeems  to  auppoae  that  it  is  aaper- 
fieial  meajiore,  whereas  it  is  not  ■uperfloial,  bat 
linear.  Tbua,  when  we  aay  that  tbe  power  is  100  to 
tbe  inch,  it  ia  notjneant  that  it  is  100  to  erery  round 
inch  or  rn  nare  iaab  in  the  O.G.,bat  to  erery  inch  in 
tbe  diameter. 

Kinding  that  the  reanit  giTBU  in  my  letter,  p.  44, 
differs  to  widely  from  tba(  pTen  by  "  F.B.A.-S.," 
p.  61 , 1  have  nry  carefully  r«>i«od  it,  bnt  can  e^me 
to  no  oltier  corcluaion  than  that  there  givan.  Per- 
haps "  F  R  A,3."  or  "  W.  C,  E.,"  if  this  Bhamld 
meet  their  eye,  will  point  out  where  it  is  wrong,  it 
it  is  so.  I  haTC  only  employed  equations  wbich  ~~~ 
recognised,  to  wit- 
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Kepler's  law  and  the  Taw  of  falling  bodin,  for 
nhich  see  "Pratt's  Mechanical  Philosophy,"  if 
ncccjsary ;  a  and  >•  represent  tbe  same  qnantitiea  in 
each  of  thsm  by  hypotbesia  ;  and  if  tbe  carreotneas 
o!  them  is  not  disputed  it  is  easy  to  sea  that  f  ia  to 
T  in  a  eomtant  ratio-V.e.,  as  1  is  to  4v'i!".  Mr.  O. 
Pinnington  is  correct  in  saying  that  the  law  of  tall- 
ig  bodiei  is,  that  "  tbe  iqunrrs  of  the  times  rary  as 
ha  cnhes  of  the  diatancca."  The  law  is  equally  trae 
for  bodiee  falling  to  a  contre,  and  for  bodies  rtiolr- 
*  ig  about  one.  W.  O.  P. 

T^EI  KANUFACTnBB  OV  BALTPBTBEt. 

1  lllSJJ.l—THETiE  is  an  idea  frequently  current 
among  unacieDtiQo  people  that  saltpetre,  beirr^  a 
native  product,  cannot  be  mannrAclured  artificia.ly. 
V*ry  often,  alro,  I  have  observed  that  wbfn  the 
manufacture  of  saltpetre  was  spoken  of  it  was 
understood  aa  meaning  the  mfining  or  reorysbnl- 
lieing  of  theiialiie  article.  As  saltpetre  ia  knovrn 
'  think  a  deaoriptioa  of  its  manufac- 
tereating  to  n^any.  Although  thoro 
ire  several  methods  of  manufacturing  it  I  will  only 


100  parts  ot  oor  commsntia)  mnrialo  will  raqnjre 
,  9  parts  of  our  nitrate  of  aoda  ;  but  in  rams  worka 
the  marialo  ia  weighed  out  in  owtr.,  making  th* 
quantity  ot  nitrate  of  soda  1221b.  for  eaeli  owt.  ot 
muriate. 

Befors  detailing  the  prooesa  I  may  mention  that 
Qerman  mvriataa  contain  chloride  of  magnesinn  and 
snlpbats  of  lime,  which  require  to  be  rendered  in- 
soluble, or  the  former  aatt  would  aocumqtate  in  the 
liquors,  and  ultimately  orysfalline  with  tbo  sadt- 
petre.  U  is  therefore  esjentul  that  these  ingredieiita 
be  estimated,  and  inffioient  soda-oab  used  to  pm- 
oipitate  them  from  the  liquors.  The  liqoon,  how- 
ever, ahonid  h<  t«sted  ptoiodicolly  for  magneeiuD 
and  lime  salts  <a  solution  of  carbonate  of  aoda  will 
do),  and,  if  preient,  preoi[Htnted  by  adding  th« 
neoeeaary  quantity  of  aoda-aa b.  Kelp  mariate,  oB 
tbe  contrary,  nsually  contains  alkali,  which  t* 
^ecprally  taken  np  by  the  lime  and  magnerinm  aalta 
m  tbs  Ditrate  ot  soda  and  tbe  watn-  u«ed.  Whim 
using  kelp  muiiate  I  have  seen  the  alkali  in  eieeas. 
bnt  never  in  any  quantity  to  be  checked.  If  it 
ihauM,  however,  have  inereaied  too  much,  I  would, 
it  twisible,  have  changed  on  to  German  muriate  fof 

The  charges  of  "mnriate"  an.l  nitrate  ot  soda 
having  been  weighed  out,  the  fir^t  operation  ii  to 
boil  them  together,  whicb  is  done  in  large  drcnlaj 
iron  pans,  heatsd  either  with  close  steam  or  Are. 
Tbe  mother  liquors,  wnihinga,  Ae.,  from  previon* 
workingi  are  pumped  into  the>e  psas,  into  whicb 
the  "mnriato''  asd  "  nitrale"  are  dissolved.  If 
eodaaah  ia  required  it  ia  now  di-aolvrd  in  alittla 
hot  water  and  put  in  also.  Tbe  whole  is  heated  up, 
kept  well  agitated,  and  allowed  to  boil  for  about  two 
honn,  aDOording  to  the  atr«ngtb.  The  cbemioal 
action  which  goes  on  is 
Muriate.      Sit.  aoda.      Common  aalt.      Ssttpetrs. 

KCl    +      NaNO,    =        J'aCL        +      KTfOs 

As  ii  well  known,  saltpetre  (nitrate  of  potash)  is 
mnch  more  soluble  in  hot  water  than  in  cold,  wtulst 
the  aolahillty  ot  common  salt  ditters  very  Uttla  in 
hot  and  cold  water.  Our  boiling  liquor,  then,  being 
saturated  with  saltpotrp,  and  tbe  mother  liqnon, 
tc,  when  we  itarted,  being  saturated  with  salt,  it 
is  evident  that,  althoaith  all  tbe  saltpetre  formed 
has  gone  into  aolution,  tbe  greateet  part  ot  the  salt 
cannot,  beiug  low  soluble  in  hot  liqtisri  than  salt- 
petre ;  therefore  it  precipitates  in  fine  oryalab 
throughout  the  solution. 

The  fires  are  now  drawn,  or  the  steam  shut  off,  M 
the  case  may  be,  aod  tbs  liqoor  allowed  to  settle, 
when  the  salt  sod  insoluble  mattjrs  sink  to  tha 
bottom.  These  are  fished  out  hy  the  workmen  with 
perforated  iron  shovels  iutodraiiiera.  After  further 
settling  tbe  olear  liquid  is  drawn  off  into  coolera  to 
cryatallrae.  It  is  becoming  more  general  to  run  the 
liquor  off  bj  a  pipe  at  tbs  bottom  ot  the  pans,  with- 


ip  that  whici 
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couDtrjr — viz.,  the  double decompoeition  of  chloride 
of  potassiom  and  nitrate  of  aoda.     The  theory  of 
is  aboQt  the  aimplest  there  ia,  but  it  is 
requires   to    be    regulated    1^    oarefiil 
abemieBiHnal;<us.     It  the  chloride  ot  potaasium  and 
then  Iho  propor- 
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n  beaiings  transversely  acro's  the  foot  plate 
liding  poppet.  On  each  side  of  this  aile  two 
tevers  are  fitted.  Tbsoneonthe  hack  siJsis  in 
ith  th*  back  spindle,  and  the  fork  oonnecting 
fastened  in  a  movable  hinge  whii'h  can  ba 
1  I  ..... 


IB  IPIBViDp  carnage  Di  uie  aiia^reas,  ana  id 
t  is  pivoted.  Tha  senw  of  the  top  slide  must. 


these  are  obtained  in  varions  atatoi  ot  parity,  dif- 
proportiona  are  used  for  every  fresh  lot, 

calculated  Irom  the  analysia. 
Muriate  of  potSHh  it  tbe  oommercial  name  for 
dorido  of  potaaFinm  tne  pereeatoge  of  which 
inges  from  70  to  85  in  Ocrgnau  and  Irom  81  to  90 
L  kelp  muriates.  These  mnriates  al-^n  oantiun 
ilpbnte  of    potaab,   but  in  ealtpetre- making  this 

sulphate  is  calculated  to  chloride  and  added  to  the 

thlorida  already  eiisliTig.  aa  tbe  quantity  n^naJly 

E resent  (from  J  to  f!  per  cant.)  is  deoomposed  olio. 
1  nilrste  ot  coin  the  refraction  (impnritiee)  rangea 
from  3  to  S  per  cent.  Suppose  we  hare  muriate  the 
total  potash  in  which  eqtialn  VO  per  osnt.  chloride  of 
potas^inm,  and  we  have  citrate  ot  aoda  with  Ii  per 
wo  find  out  onr  proportions  as 


:  ThPI 


e  will  bo 


_     -J,  that  ot _ 

'JO'i  bj  the  simple  ealeolation — 

Percentage  ot  nit.  soda.  Eq.  of  pnrs  ait  soda. 


Eq.  of  ohloT.     Eq.  of  nit.  '  cblor.  in      of  nit.  soda 


are  laid  a  few  dean  nitrate  ot  roda  bags  and  a  layer 
ot    salt.     This   way,    of    course,    saves    time    and 
'-'-  ir.    Wbeo  the  ealtpetro   is   erystalli'ing  th« 
r  is  usually  agitated  either  by  band  or  ma- 
chinery, topnuiuoasmall  oryatAla.  Wh™  auffieienlly 
»!  tin  mother  liquor  is  run  off  to  be  ueed  over 
^in,  and  we  have  loft  tbe  impnre  saltpetre,  coa- 
kininp,  when  dried,  ahont  15  per  cent,  ot  aalt. 
The  products  wa  have  now  got  ara  saltpetra  oon- 
iminated  with  aalt,  and  aalt  [in  tbo  filter)  contMoiig 
iltpetrfl  from  a  small  portion  of  the  mother  liquor 
ill  remaining.     These  we  have  to  parity.     On  look- 
R  back  at  the  soluliiUtiK*  ot  saltpetre  and  aalt  in 
hot  and  cold  water  we  find  how  we  can  do  this.    If 
.  ,  it  oold  water  on  the  saltpetre  we  will  dissolve 
the  salt,  and  comparatively  little  of  the  saltpetre. 
That  little,  howevor,  ia  dissolving  lowers  tbe  t«m- 
,  ..  ..ureof  the  water  to  sneli  an  eitent  that  a  Uiiii 
film  of  ice  forms  on  the  top.    This  reduotioa  in 
temperaturB  renders  thesaltpeire  all  the  leaseolable, 
and  docs  not  affect  the  aolnbility  of  tbs  salt  to  any 
Rittnt.     Again,  when  we  put  boiling  irater  Oa  tha 
salt,  we  dissolve  out  the  saltpetro  and  oompaiotitelj 
'ittle  of  tha  salt. 

To  wash  the  aalt  the  hols  in  tbs  bottom  of  filter 
ir  lirainer  ia  plugged  up,  and  boiling  weak  lionor 
rom  a  previous  working  run  on  until  the  aalt  is 
ompletely  covered.  Afti'r  sta tiding  fifteen  or 
iweaty  miunles  the  plug  is  withdrawn  and  the  sM 
allowed  to  drain.  AnotW  wash  ia  put  on,  and  ao 
on,  finishing  with  boiliog  water,  and  anlil  tha 
strength  of  the  last  three  washes  rflmsina  constant 
whan  tested  with  a  hydrometer.  This  is  aofficient 
to  wash  ont  almost  tbe  whole  of  the  asltpetir.  I 
seldom  found  more  than  *1  per  cent,  left  ia  the  salt. 
Ot  oenrie  the  last  wasbings  are  used  as  6r(t  washes 
for  the  neit  lot  of  satt,  tbs  firalor  atrongwajhei 
going  into  the  pans  witb  motfaor  ligncr  to  dissolve 
frsih  nnantltiei  of  "  muriate,"  Ao.  Tha  salt  fa  than 
tamed  out  and  sold  aa  a  by.prodnot. 

Ths  saltpetn  oristals  an  lifted  from  the  oodtn, 
pnt  into  a  boa  with  a  perforated  fol'o  bottom,  and 
washed  in  a  similar  way  to  tbe  salt,  only  oold  wmtaz 
is  used.  The  vraihings  am  not  tested  with  a  hydro- 
meter I  tin  saltpetre  osoally  gets  a  certain  numbtr 
ot  washes, thennmberragulaM  by previoosteatinga, 
according  to  Uie  pori^  of  the  s^tpetre  reqniiM, 
In  this,  also,  tbe  last  woahingB  serve  tu  Snt  wiahoi 
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for  ■■abMqnantlot.  Tne  orritaU  an  than  ftllomd 
ta  dikin,  or  tbej  us  at  ouo»  put  into  a  CMmtntagKl 
naeUneuiddriad. 

n«  great  ue  at  ultpatn  ii  is  tEie  manofaetare 
ol  gnnpowdOTt  in  irhioli  tfanv  u  65  pat  omt.  in  low 
^nalitiai,  npM  75  in  good  qnaliliel.  Oanpoirdsr- 
makn,  nomirer,  itldaai  mn  an*  kind  of  iKltpttn 
iritbOBt  baing  nfinad  in  tbair  MigfabonThood,  booana* 
in  tho  oarriaga  it  maT  gaUior  RTit^  BiatUra,  making 
it  daivamu  to  mill.  Tho  ultpitn,  tlunfore,  is 
4iwalrad  oT*r  again  in  bailing-watir  and  irrak 
liqooii,  and  erjatalltaad,  tha  aolation  eooltd  t^nicklj 
hw  btfng  thoTonghlj  agitatad.  and  h»Ting  a  dranla- 
tun  of  aoU  water  ronod  tba  aidta  and  bottom  of  tha 
«0^,  to  obtaio  tlio  «i7ata1a  aa  fine  a»  poaiible.  Ai 
tba  aaltpatro  orjatalliMa  it  maj  be  fiihod  out,  pot 
into  a  WBBhiuB-bciX  and  waalied  HTsral  tinua,  firat 
witb  0^  max  waabiuia  from  a  pTeriou  lot,  than 
with  watm,  and  allowai  to  drain.  It  ahoald  not 
now  oontain  more  than  '05  par  oent.  of  oommon 
lalt.  To  obtain  the  aaltpetre  in  a  high  ttate  of 
nnritj  ii  ii  eiiential  that  tbe  ir«ter  aiM  for  waah' 
ing  ■bonld  be  ai  free  as  pouihla  from  floating 
natter,  ohioridai,  inlphntee,  Sx.  In  refining  tor 
gunpowder- making  all  iron  andsleel  implements  are 
to  b«  aToided— a  ^ieoe  breaking  off  the  oomer  of  a 
ateol  ahorei  nnnotioed,  and  going  among  the  aaltpetre 
into  tbe  mill,  would  Im  eitremetr  dangeroua.  Th« 
ootden  are  ninallT  made  ol  copper,  the  waahingi. 
boaee  oE  wood,  and  the  abOTtla  of  wood  or  ;rllaw 
matal. 

At  one  time  only  i 
aud  tor  gonpowdvr. 
■altpetre  wu  introdni. .     „  . 

rather  ahj  of  it,  and  eome  of  tfasm  wonld  not  um  it 
•D  an^  aoconnt.  .  firan  in  onr  Goremment  epeaifloa- 
ttoni  it  wai  etijinUled  that  Indian  aaltpetre  was  to 
be  yead  in  making  gunpowder,  but  thia,  I  IwlieTO,  ia 
DOW  ooniiderablj  modified.  A  few  gnnpowdcr. 
tnakeri  in  there  ie  a  dilterenee  between  Indian 
and  Britiab  aaltpetre,  bat  where  the  dUIerenee  ia, 
ehemioallf  or  mfOhanloaUy,  I  conid  nerer  find  ont. 
I  waa  oonneoied  witb  a  gonpowder  works  where 
Britiab  saltpatra  waa  made,  the  powder^maker  of 
wiiiob  either  wae  of  tbe  abOTa  opinion  or  waa  pre- 
jndieed.  On  on*  oeoaaion  I  got  a  quantity  ol 
Indian  ealtpetra  to  refine  for  a  partionlar  kind  ol 
powder,  mm  which  waa  kept  aepanted  from  the 
BriUeh.  To  prore  whether  there  wa«  rtally  an; 
difterenoa  in  Me  working,  and  whether  that  difference 
oonid  be  detaoled,  I  aahatitDled  Bntiah  for 
Indian,  and  vie*  Teraa,  and  no  ooapUunIa  wer« 
beard.  Ileuiit,alBo,  that  the  reenltaM  tbe  powder 
were  pcrfeoUr  aatliftalar;,  etpeoialtj  when  the 
British  was  need,  on  account  ol  a  litua  extra  oare 
hanng  been  ginn  to  that  containing  the  anppoaad 
Indian.  J.  Naplor. 

ZiOBS  OF  THB  XUBTDIOB-DAITaiiB  Or 
OPBH  POBT-HOZJIS. 
lUlSl'h-l'HoiTaH  no  oneean  assert  that  the  Bnr;- 
diioe  wonld  haie  not  foundered  if  her  pDrt-holes  had 
been  cbaad,  it  is  certun  that  omd  port-holf  a  are  a 
aariona  oaoaa  of  danger  when  a  eUp  ia  farced  to  beave 
OTCr,  aod  tfaat,  if  tne^  were  ao  arranged  as  to  doae 
wbenerer  the  ship  i«  m  aoob  *  portion,  a  great  dan- 
ger wonld  be  aToidad.  AathajMre  not  ao  arranged, 
we  must  oonclnda  that  it  wonld  be  diffimlt  ao  te 
•Rann  them,  bnt  it  mnet  not,  therefore,  be  con- 
eladedtobe  inpoHible:  and  probably  somaofraQr 
eorreapoadents  oan  tell  us  bow  to  manage.  Wonld 
lUa  plan  anawer  t  Let  a  number  of  leren  be  Bied 
amidaMp,  witb  weights  on  their  lower  ends,  androdi 
kt  t^  Gied  to  the  port-bole  doors  ot  ewdi  aide. 
When  tbe  aUp  ii  inclined  to  either  eide  the  wdghted 
end  ot  the  lerer  will  he  nearer  to  that  aide,  and  the 
other  end  morediatant.aiidtba  port-hale  door  would 
be  drawn  to  iriMnerer  tbe  inclination  ia  coaaider- 
able  belote  it  it  enough  to  allow  any  water  to  enter, 
Tbe  eaue  tad  eoold  be  aeeomplisbed  by  attaching 
a  float  to  caeh  port-hole  door,  by  which  it  wonld  b« 
closed  whenerer  tbe  ship  ia  so  mneh  inclined  aa  to 
dip  tbe  loat  in  the  water.  Fbilo. 

INOT?BN8IVB  nBINAXS. 

[I41S5.J— Tbkek  oan  be  few  railway  traTSlIen 

who  hare  not  olten  bean  annoyed  by  tbe  bad  amell 


diameter,  and  abont  a  yard  high,  with  tha  front  eat 
tway  tor  abont  a  foot  to  accommodate  persona  of 
rariooj  bmghta,  terminating  btlow  in  an  inverted 
■ipbon  whioh  would  let  tht  liquid  ran  off  when 
aWu(  an  inch  in  depth,  and  pcevent  any  foul  air 
■riaing  except  from  tbe  liqoid  in  tbe  pipe.  If  to 
this  a  small  ran  of  water  containing  a  little  carbolic 
amd  were  added,  not  enough  to  be  amelt,  there 
vonJd  be  no  otfenaire  efflarium.    If  the  aidee  of  the 

S right  pipes  warn  glased,  soaroely  any  urine  wonld 
here.  I  have  baen  told  that  none  wonld  adhere  if 
the  surface  were  corercd  with  a  film  of  wai  or 
paraffin.  Fhllo. 

NATUB&L  HYOBOSOOFIIB. 

[UlBfi.]— A  FEW  notee  on  simple  natural  hygro- 
leopaa  may  be  ot  intercat  to  your  readers,  althongh 
probably  many  of  them  are  well  acquainted  with 
thoee  I  am  about  to  introduce  to  your  notioe.  Fer- 
liape  tbe  moet  accurate  apparatus  for  determininjc 
tba  degree  ot  dampneea  in  the  ur  iathescrsw-abaped 
•ippenclage  of  tbe  aeed  of  the  Pelargoninm,  thia 
natural  bygroaeope  approaching  in  the  aocnracy 
of  its  indioalJoaB  the  beat  bygrometers.  The 
mode  of  conatructiDg  tbe  pelaigocinm  hygro- 
loope  ia  ahown  in  Fig.  1.     E  is  the    enpport  ot 


,  ....      __.    -_..., ....   ..  dial,  C  D, 

jifided  as  ahown  in  the  plan  riew-  On  thia  oimle. 
sero  coneaponds  *o  the  grealoat  homidity,  and  100° 
HI  the  greataat  dryneea.  Bstwean  theae  eitremea 
krfl  traced  fire  apinl  tarns,  a>  the  helix  does  not 
asoally  nowind  on  itaelf  more  than  tour  times, 
Bach  turn  marked  ia  canaidersd  as  beginning  on  the 
jiametfT,  0  to  100.  Tbua,  for  eiample,  if  the  helix 
makes  two  twiata  and  ■  half,  tbe  iadicated  degree  is 
read  on  the  third  tarn  of  tbe  spiral  marked  on  the 
itnl  where  the  needle  points  to  50°.  As  the  helix  is 
onite  fragile,  a  few  copper  wires  may  be  arohad  oter 
't  to  protect  it  from  obanoe  injory.    Fig.  3  ehowa 


be  otfenaire. 

and  expense  ioourred  ti 

bsnioaldeMoi 


prevent  this.    For  some  an 
~   '~    prorided— for    others 
witb  some  effect,  bnt 


face  geta  wetted  with  1 , ,._. 

forma  ammonia,  both  (dfoDJaiTe  to  ameli  itaelf , 
tbe  oarrier  of  offen^re  parti<j«a  with  it.  It  ia  very 
conmon  for  the  surface  exposed  to  be  welted  to  ^ 
many  aqnare  feat  in  area,  some  of  it  nearly  lerel. 
aad  all  of  (it  made  of  rongb  flag,  whioh  oontinnea 
wet  a  long  time,  and  ii  scarcely  arer  quite  dry  nnr 

£it  ao  thorongUr  wet  that  tbe  mine  is  oompletely 
lated.  Now,  this  evil  might  be  quite  remared 
witbmt  any  or  soaraaly  any  more  cost  tluui  ie  now 
inenrred  for  remoring  it  very  impnfertly.  liwtaatd 
of  the  flags  ar  tba  large  baains  now  commonly  pro- 
lUed,  there  ahoold  ba  nprigU  fapm  8  or  bn.  is 


fins  DOnBtruotion.  The  accordance  of  the  indica- 
tiouB  is  qaite  remarkable.  There  are  two  other 
bygroacopes  which  are  eren  more  aim  pie,  though  far 
leia  nscfol  aa  hygrametera,  than  tbs  foregoing,  Tbs 
Grat  ia  merely  a  cork  in  which  s  naedle  ie  inserted 


portion  to  the  quantity  of  moiatnrs  in  the  air.  Thr 
needle,  therefore,  aa  tbe  cord  turns,  awings  in  one 
or  the  other  direction  ;  aud  by  a  little  experimentisg 
a  dial  can  easily  ba  made  upon  which  ita  indioationa 
mair  be  read  to  aoale.  The  aimpleal  hygroacope  ot 
all  ia  a  ginger-bread  cake,  plaosd  on  a  ledge,  Tbia 
kind  of  cake  (cepscially  aome  makes)  ia  rery  senu- 
tive  to  Toriations  of  bumidily  in  the  air ;  and  when 
dampneaa  ia  present  it  bends  OTer  the  ledge. 
During  dry  weather  it  returns  to  its  horiioatal 
poaitioc.    A  straw  may  be  fastened 


KENTISH  BAOSTOHB  AND  CBY8TAL8, 

[14187.] — I  so  not  know  the  place  indicated  by 
HarrieUhaw  in  Hr.  Ca  original  letter  (ISB^,  p. 
128),  bnt  in  the  neighbonihogd  ot  Maidstone  I  hare 
obtained  eryatabi  wUch  are  probably  the  same  aort 
aa  his.  They  adhere  in  thin  layers  to  exposed 
aurfaaes  of  the  "  rag,"  probably  the  aidca  of  Gs- 
Burea  tbrough  which  water,  chafed  with  the  oon- 
atituents  of  the  oryatals,  haa  percolated.  My 
analyaia  at  these  coincides  with  Mr,  C.'s.  Takbg 
oolonrleas  cryatals,  oomplete  solntion  in  HCI  waa 
obtained  witb  efterrescence  ot  COi-  The  Bolatioii 
gare  erery  ordinary  naotion  for  Ca,  and  also  a 
oTMRith  precipitate  witb  H^NHO,  a  light  blue  with 
''iPoCte.a  ditpblMwith  K,FeCy,   "' '-   - 


,«( thaaiTBtalilBp«6:withgTeatarhMitation.  Cr^ 


tallogranby    is   to    me    u 

"  meas."  as  A,  Ward  wonld  say),  and  in  1 
o(  caleite,  with,  according  to  Mr.  C.,  its  001 
dary  forma,  ooe  may  be  pwdooed  tor  tbini 
somewhat  too  abort  to  itodr  them.  The  ■ 
are  small,  and  adhere  cloaely  together  aod 
"  rag,"  ao  that  it  ia  difGonlt  for  a  lurriee  I 
ont  the  tme  form.  But  I  oan  plwoly  aee 
pentagonal  faces  to  each  oryatal,  in  tbe 
BBuT  that  are  bstter  plaoed  for  obswiatioii 
to   aay  "  pentagonal  dodecahedron 


C^llina  [letter  14078,  p.  629),  witb  a  bo 
hs  will  oommnnioate  to  these  colnmne  the 
of  bis  obsemtiona  on  them.  If  tbe;  are  : 
new  form  of  oaleite  (or  ferro-ealdte  to  ooin  i 
probably  "  Q.  J.  H."  wonld  like  a  apeoimee 
Sagta 

OBQANIO  CHBMIBTBir. 
1 1«B8,]— "  Jrp,  Blx,"  saya,  in  letter 
"  On  tbe  anhspqufut  liqnefaotion  and  aolidi 
of  the  mate  of  the  earth,  no  mineral  matal 
bonatee  could  bare  been  formed."  How  ii  t' 
the  metallic  carbonates  are  decompaaedat  ai 
thB;r  can  take  up  tha  carbon  dioxide  on 
again.  Carbonate  of  lime,  for  inetacDe.  ia 
poacd  at  a  red  heat,  but  aa  soon  ai  it  cools 
np  oarbon  diaiide  on  cooling.     I  quite  ag^ 

ol  chemistry  which  has  ao  toDg  been  mianndt 
Of  organic  chemistry  I  hope  we  ahall  now 
more,  for  in  theae  days  of  acieutific  adranoe 
ia  Tery  etrange  if  tbe  name  of  the  B<Manoe  is  i 


THB  KBTONBa. 

[14169.]— KsTOHXB  are  subatanoes  derin 
tbe  acetio  or  fatty  aerie*  of  aoida  by  tbe  aaba 
of  a  monad  positiTC  radioal,  ioatead  ot  the  b 
of  tbs  acid,  tbua :  aoetia  acid  CHjCOHO  I 
CHiOOUe  by  the  anbatitnlion  of  the  radic 
or  Me.  in  the  place  ot  the  HO  of  tl 
CHjCOMe  is  termed  acetone,  and  may  be 
COMB],  which  is  a  compound  ot  oarbome  Oii 
the  monad  poiitire  rodioal  methyl.  The  1 
therefore,  are  cemponnde  of  carbonic  oxide  i 
radicals  of  the  aeriea  CaH,n  -t-  1.  The  ketoi 
a  marked  rcaemblinoa  to  the  aldehydes, 
CH]COH  ia  noetic  aldehyde,  and  CH,Cl 
aoetone.  the  acetic  ketone,  in  which  the  rad 
Bopplants  the  H  of  the  aldehyde  ;  when  the  c 
other  dead  salt  ot  a  Tolatile  monobasic  acid 
nitted  to  dry  distillation,  a  ketone  ia  ont 
produola  formed,  thus  :  (CH3).(CO),CaO"  I 
conTerted  into  COCiO"  and  COHe,.  Moe 
ketonee,  like  the  aldehydes,  oombine  w 
alkaline  hydrie  sulphates  thus :  CHjCO 
SOKOHO  =  30K0H0,  CH,COMa.  Bnt 
tha  aldehydes,  they  do  not  reduce  ammoniBi 
tiouB  of  argentic  oxide,  and  do  not  oxidiie  t 
snre  to  the  atmosphere-  Naaoent  hydrogen  < 
the  ketones  into  aooDndary  alcoiiola  thus  ;  C 
U.  ^  CHiCMeHHO,  and  the  aldehyde  CH, 
Hi  ^  CHjCHiHO.  tbe  normal  aloohol.  The 
ing  are  the  most  important  kat3nea—Tis,,CC 
COCHjCHi.  COCHaCHj.  COIC.Hsij.COCl 
COCCjH,),,  C0CHjC4e,.  COCHjCsHi,  CO 
(C0El>jC,^H4,  &c  These  ketonca  may  be 
by  distiliing  salts  of  tho  fatty  acids  tbua  ;  2C 
1 COKO  =  COKO,  +  CO:CoH.o  ■<■  1)..  C 
oxide  acting  on  a  aodio  compound  forme 
thos  :  2NB(CnH,a  >  1)  -h  CO  -  CO(CnH,u 
Ns,.  The  lino  compoonds  ot  the  monad 
tadicsls  act  on  the  chloracida  of  the  aama  i 
formiug  ketonee  thus:  ZnfCsHin  -i- 
2C0CnH,n  +  1  a  -  ZnCl,  ■>-  2C0{CnH.i 
Ketones  oontainiDg  two  diSarent  naicaia 
obtaiued  by  d  is  tilting  two  fatty  acidi, 
CHsCOKO  ■(-  C,e;COKO  =  COKa-l-  COCl 
I  And  sine  eltride  acting  on  the  oUoridaa  < 
;  from  tbe  dibaaio  acids  forms  kstonss  b 
diadradical  thus :  (C^)"  (COCl)i  -t-  Zi 
CCjH,)!!  (COEt)j,  Aoetone,  CO  {CHth, 
known  of  the  ketones,  ia  obtained  by  i 
catcio  aoetata  or  plumbic  acetate  with 
weight  of  quicklime,  or  by  lABSinn  the  ti 
acetic  acid  through  a  porcelain  tube  heatec 
ncsB,     Sodic  acetate,  on  ienition.    sieldl 

a 

.,     .         '«'><l  b<»il«  "^  s^ 

other  ketonca  boil  at  tempcratnres  that  ine 
the  nnmber  ot  oarbon  atoms  in  the  radical  it 
Acetone  bums  with  a  clear  while  flame,  ai 
heated  girea  off  an  inSammahie  vaponr. 

\TTiigTi  Olan 

KXKTISZ  BAOaTONI  AKD  0»mKilJ».—S 
—Tha  words,  "As  -     . .    . 

fact,"  whioh  are  m — ,-— 

grawh  of  letter  14IS5,  if.  n,  sba^d  cond 
paragraph  before,  aud  h4mtbaftdl  (tap  af 
not  before  them.— G.  J.  P 
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£FLIES  TO  QUESEBS. 


•  fMr  — wptft,  OtrrfpmUmlt  «r«  n- 
lyiMHrttd  to  mmKoK,  in  •ae^  HuitmM, 

L]— KOKln**  cm  tlie  Bomerset  aod  1>i>r*«t 
Btulwar.— Tour  •ormpondent  "  Tba  Nair 
tmf  43,  No.  3187S,  kgun  dupatet  iiit 
nun  pasH  88S  of  the  iMt,  and  10  of  the 
*MBB«,  wia  ranrdto  the  eiiataaoe  of  the 
faa!U  bj  the  HiA>nd  uii  London  uii  Sooth 
1  Keilmj  CoBpuiiai  for  the  Joint  Line, 
•adiiiltbeuiiirerareftmd  to  I  did  "m^ke 
cqnainUd  with  the  (mIi,"  u  I  not  oal;  wu 
•infoivedof  their  exietaiiM,  bat  I  uveome 
BirliM*  BTielf.  I  >m  wall  ■ware  thit  the 
m  Eoffina  Comnii;  hare  Utelj  built  »Dte 
for  the  Joint  Una.  but  thna  haTs  nothing 
T  to  do  with  tboaa  built  by  the  leaiini  com- 
I  hare  lo-daj,  March  37,  made  fnithsr  in- 
asd  the  fact  of  the  eagin«  baTin;  beeo  bnilt 

Q  knows  thai  I  am  qaibi  mt  s.  lou  tn  nm^nr. 

o«  " The  New  Clock" 
it«  in  pa«e  19.— 0.  E.  S. 
.]— Boita  Tanka  on  B.  and  D.  Joint 
r-— I  have  for  ntDr  f earn  'be?n  n  reaner  of 
10,  but  mr  datice  as  a  iDCDmatire  ofieial 
.  and  D.  J.  B.  premot  me  tririn;  thutiois 
Iff  to  the  Ehousk  Uechanic  io  often  ai  I 
■iah.  Batlaaeonpagv  i.t  the  "New  Cl*ch  " 


n  oontradiet  mr 


_„ nsan^ne,  and  allaoted  aiaTinr  of 

half  feed  water  and  f  a».  Of  oonne  it  miut  bg  a 
UTing  in  water  and  fnel,  bat  to  get  (nbaait  ataam 
into  boiler  is  the  job.  It  faai  bean  tried  a  lonp  time 
bj  Marchant  and  others  with  no  aaTing.  01  ooarao 
it  oonld  he  done,  bnt  it  wonid  take  a  lot  of  the 
power  from  tiie  aaxiliary  ensina  in  pompinceibanit 
(team  into  boiler,  to  the  qnaiUon  ■*,  doe*  it  pay  to 
nae  power  that  war,  or  nia  the  fall  powar  of  tbe 
aaxniarr  enrino,  aa  nanal  with  oondenaia?  enirioa  P— 
A  TODNO  Enoihcib. 

[»30:lS.]— Whael-UakliiR.— In  the  faw  lioai  I 
K-rote,  p.  «0S.  No.  67ri,  1  mer>>I]'  endeaToamd  to  im- 
piirt  information  whiirh,  on  .Mr.  Sbearinft**  own  oon- 
fi'fuion,  be  «eo[ii»1  to  tii'-k.  As  lir  conaidsn  my  ei- 
pk'iMtiiTi  '■II-'-  ^Tc'  ::-',  v-  'i-  .'i-iir  heard  of,"  I  bag 

tn  ri'f.T   11.11.   r  .    ■■  'li   .  ■  1  MBcbaniam,"  bj 

i:„t-.  r-  .    .     -    ii  enoagh.  auralj) 

liiit'>'  :  am  not  altogathar 

axle*  are  "  bent  downirarda  "  but  I  bare  rat  to  loam 
tbat  tbii  proeasi  i>  adopted,  "  lo  that  tbe  bottom 
■pokea  of  tiie  wheel  woold  be  parpen dicnlar  on  leral 
RTonad."  It  mar  be  mjr  iftnoraaca,  bnt  I  wu  under 
the  impraaeion  tbat  one  reaaon  waa  to  prerant  tbe 
naTa  of  the  wheel  from  bindinfi  too  macb  againit 
tbe  ihonlder  of  tbe  axle  i  another,  that  tbe  circnm- 
faranoe  of  tha  wheel  niight  ba  thrown  farther  from 
(ha  bodr  of  (ba  Tehide.- J.  L.  B. 

!:mi2.]-Alum   Analyi 
Diuat   be  pn]reri:H.-<l   liujf 


luhia  n 


Derbr.nnd  Bre  br  the  South 

1877.  1  want  In  Mine  Elrn;  with  othxra  to 
oilers  tested,  and  sIe>o  to  Darbr.  ond  it  the 
leek  "  IcnoWB  on; thinic  of  the  L.  an]  S.  W. 
>  mnat  ikan  Il<^a^d  at  these  enRinas.  I  saw 
rinca  when  thef  ttrre  ilesign^d,  1  law  the 
nnder  oonstpnction.  I  biiTe  been  npiio  (bam, 
a  tlkomoTendBF  ^  sowbnt  is  the  nacof  iar- 

donotoiislF  Thej  are  ■  fnct,  air.andnot 
■t,  bnt  tbor  do  tbeir  work  ma  well  aa  poau- 
•  of  thorn,  built  1877,  on  Baattie'a  patant, 
we  01b.  of  water  per  lib.  of  coal,  lam  at 
Midland  wnks  todaj,  aeeinr  a  new  tank 
>r  Ibo  Joint  line,  and  I  go  on  Hondartothe 
Tcatamworkij  london,  to  lea  another  of 
lines.— S.  D.  J.  B.  Loco. 
^— BtaoamakoT'a  Ink,— If  "  Eion  "  will 
ire  tb«  gnantitiaa  of  each  article  Teqnirsd  ha 
f*—S  Hon  Ann's  Appbbutio. 
.] — nma  of  Tall  of  Sartli  to  Snn.— I 
I  "A   Fellow  of   the  Borat  Aatronomioal 

'  that  the  reason  I  nre  one-fonrth  of  tha 
periodic  time  for  tha  time  of  falling  to  the 

(hia.  On  going  Uirongh  the  ealenlationa. 
imronng^n  incorrect  masio!  lire  sun,  1 
tbont  ao  dm,  bd   I  sBimmbd  it  mutt  bs  n 

i  wonld  take  Ona  fourth  oF  H>  p^riodie  time. 
ithing  naararSS  davs.  It  ia  Ter*  certain  it 
:e  leas  than  81-9  daji-a  remit  we  (let  hr 
r  the  ann's  afleet  on  tbe  earth  to  be  nniform 

tHUrinninffto  the  end  of  the  fall.  Bat  by 
the  earth  has  completed  one-half  of  its 
tbeann'a  attactwill  be  increased  fourfold, 
noaowthe  earth  to  fall  vilh  mnch  iireat«r 
(baa  it  would  were  the  fort^e  of  sruiity   i 

Now,  which  woDld  ba  tbe  beat  methoil  of 
ng  the  affsat  tlii.  increase  of  force  would 
D  tbo  Umaatfall :-  I  ODh'knn^t-oF  one,  and 
Id  be  eitr«niel7  long.— J.  Q.  VtHi. 
1 — Compound  T.Ordlnarr  Oondonalng 
■.—On  page  U  F.  H.  Wanham  aari,  "  tha 
adTantagea  of  theaa  engines  mnat  depend 

prinajy  preaanre  emplorad  in  the  boiler." 

I  torn  lo  mr  latter,  March  IS,  page  IQ,  he    ' 

tbat,  with  equal  initial  and  terminal  pras-    1 


Sdlphiita  of   alnmiaa! 
IB  u.»<o,nj,l  in  hydrochloric  acid, 

rainbed.  Weiifhl  «  100  -  Silica 
tate  the  aolntion  with  ammoBin. 

Ibe'  amoant  of  acid  Ukeo  up  to 

hats  of  alumina  x  100  for  ppr- 
hnrio  acid  ;  Ona  (tramma  of  tha 
in  acid  and  filtered.    The  aolu- 


c blonde,  filtered.  waabe<{, 
K'sntt  Fqnals  bariam  Bolph 
anlphuric  acid,  and  dedneb  fr 
anlphnrio  acid  taken  up  bjr  t 


ige.     ImpuritiHii:     AdJ    np   tha    calculated 
and  dedu<-t  from    100  00.      Tba  impuntiea 


lormnln.  No.  I  ia  clearly  inadmistibls.  and  tba 
remaining  two  aeem  somewhat  intricate.  Hannito, 
which  mar  be  taken  ai  tha  atarting  point  of  this 
groop,  ia  a  hazahrdrio  alcohol,  hanng  the  formula- 


[-C-C-C-C-C-C-: 

0    0    0   0   0    0 
H  H   H   H  H   H 

■a  from  this,  in  haTiai 

Biran,  and  ita  tormnla  i 

H   H  H  H 

H-C-C-C^-C-C-I 

O    O    O   O    O    O 

U   H   U   H   H  U 


having  the  name  diameter  aa  eja  lent.  Tba  ere' 
piecoa,  A.  B,  C,  belonging  to  microacopa,  will  do 
tety  well  oa  the  maoD.  and  on  aorDS  of  tba  atara, 
bnt  not  batng  achromatio  are  inferiac  to  the  Hay- 
rhenlan  form,  I  would  recommend  ron  (o  bare  4 
eyepiecei,  aban(  U,  00,  SOO,  and  SOO.— W.  J.  Las- 

[321 38,1— ■What  la  Itf— "J.  H,  C,"  I  think, 
mnat  be  miitaken.  Ritber  "  J,  H.  C,"  or  1  do  not 
know  what  "Pattnuder"  meant.  Certainly  frog- 
npawn  doea  not  reaambia  boiled  atareb.  Verr  tew 
froKs  apairn  in  February  ;  and  certainly  averr  one 
knows  what  froir  apaWD  ia  like.  1  am  anre  "J.  H.  C." 
ia  vnoag—i.e.,  if  be  thinks  tbe  jtlty-like  anhstance 
is  any  other  than  what  I  >aid  in  mr  commnnicatioa 
which  was  pnbUabcd  on  March  8.— Jos.  AtecNsON. 

f.'Wiml— WhatlB  ItP— Thejplly.likaimbgtanoa 
fOQod  in  fiplds.  Stc.  which  "  J.  H.  C."  tbioka  ii  ttog- 
Bpawa  ia  poesibly  an  alp;  ITremell'i  Nasloc).  I 
hare  not  »een  the  quetr  which  "J,  H.  C'  anawars 
by  bia  sQEeeation  of  trog-epsn-a.  and  coosaqaently 
cannot  judga  wliich  aoiotion  ii  tha  more  probable, 
but  tbe  ali^  aboTo  referred  to  BO  pniiled  conntry 
people  that  they  gave  it  tba  name  of  "  star  stotiElt, 
jinppOBlDgit  to  be  tha  rcmaiui  of  a  metacr  or  falling 
!>l4ir.  It  ia  naually  of  an  cliio  tint,  and  ia  lobed  and 
warod.  beeomioif  akioo^.  dark  brovu,  and  brittle 
nboQ  dry.  I  biTS  fonnd  it  in  luantitins  on  the  chalk 
ilowDi  about  Winchester.  The  ?clsti  nans  matter 
whea  amearcd  on  tba  hAnd^  ia  aaid  to  emit  a  phos- 

fhorosontjt  lig-bt.  Withering,  in  his  "  Britiah 
lanta."  when  deacribing  thia  al(a.  laya  that  after 
Tery  aeyero  frost  he  frequently  fonnd  a  Bclatinons 
unbslance  which  at  firflt  night  miRlit  paas  for  a 
TremollB.  bnt  which  proyed  to  ba  the  remains  of 
froien  frogs.  This  »Qbalancc,  be  lara,  does  not 
ahHrol  np  in  dry  weather  as  the  Tremella  does,  nor 
ii  it  pUltad  or  waied.  and  grnerally  soma  ol  the 
bones  of  the  frog  rany  ba  found  in  it.— S.  H.  G. 

[33113,]— Hydrooatb  on  s.^OafOlino  ia  the  best 
bydrocarboa,  atnon^tst  tbe  cheap  conntitoeuts  of 
petroleum,  for  carhnretting  gas,— J.  T.  M. 

[331i5,l~BumingOompoand.— HaaH.  F«m 


inditii 


ordinary  gunpowder  t 


,h  tbe  1 


?  His 


In 


ompoand  aratam.  Why  F.  H.  Wenbam  i 
l*aoca  the  abOTB  statement  I  do  not  com- 
as I  fail  to  sea  the  DOnnaotioH  between  a 
1  engine  working  at  one  initial  pressure, 
idiDMj  eondanaing  engine  at  another.  It 
veampuetwoeliBtes  of  engine  fairly,  each 
of  each  olass  mnat  be  taken  as  working 
sditions  similar  to  tha  raat.  I  certainly  do 
>t  tba  statement  that  at  a  preasura  of  lOOlb. 
and  engine  baoomaa  a  matter  of  neceaaity, 
igbar  the  initio maanre  iatha  leas  tha  area    It  kooIi!  di 

(•qoired,  and  tharatore  tbe  shock  to  the 
lot  (cdt.  If  we  bare  a  criinder  of  a  given 
Uog  >t  a  giren  pressaro  it  will  be  nscaaaary 

tba  area  bj  one-half  if  we  wish  to  donbia 
ing  prsssnre — in  order  (o  expand— and  atlll 

mra  is  donUed,  ( 

arts  remains  tbe   _...._,   ._.     _. 

in  ia  rednoed  to  half  what  it  prerionalr  waa. 
loss  from  re-eraporation,  die,,  in  sipand- 
igla  criindvi,  it  oan  be  so  far  oTeroome  by 
setting,  higb  apeed,  proper  arrangement  of 
&,  tbat  I  am  itiU  conyineed  that  the  moil 
al  englin  will  ret  ba  conatmcted  on  the 
^mdar  syitam.- John  S.  Sukdirlakd, 
a  Bridge,  n«ar  Hnddersfield. 
]— OoKponnd  T.  Ordinarr  OondensInK 
L— P.  H.  Wenhara  aaya  he  knew  a  mann- 
wbojasiilaihaaat  steam  from  an  amlliarj 
sbnlWntcqndmaiiigaBginetitbenaBdoTer 
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tbe  TarioQB  componnds  bsving  the  ahoTe  formnla  . 
but  it  must  be  remnmbered  that  we  really  d9  not 
know  for  certain  the  molecular  weight  of  theia 
substances.  The  mcleenle  of  cellnlose,  for  inaMnoe, 
mnnt  contain  at  least  C,,H|i,0, ;  bat  it  may  contain 
C„H„0|(,  or  C>Hi,n,^.  and  until  the  problem  as  to 
what  it  doea  ooatnin  is  settled,  specutatiaaaragDrding 
its  graphic  foTmala  ars  of  bnt  little  une.  Tha 
isomerism  of  mncic  aod  aocobario  acid  ia  a  further 
indication  that  the  four  bonda  of  carbon  ars  not  of 
equal  Talue.-Wii,i.TAM  Jphn  Gbet. 

[32130.]- Saflnitlon.— The  3iin.  Wraj  wonld 
bare  a  focus  of  4fiin.  And,  aainming  tint  ron  can 
read  the  correapondenoe  oolomna  at  90in.,  yon  wonld 
regnire  an  aatro  ayepiaca  eompoaed  of  an  eye  lens 
iin.  toeuB,  and  field  lena  lin.  foeos,  mounted  tin. 
apart.  Ilia  lanaaa  shonld  be  both  phtDo'a.  and  as 
large  as  you  oan  gat  them.  Yon  nnat  also  baTa  a 
diaphragm  midway  betwaan  the  %m  Una**,  and 


, aid.    Gun    

d  other  compounds,  will  bum  fiercely 

without  uploBioo.  bnt  it  is  doafattnl  if  they  will  do 
so  when  miied  with  wax.- PTRoa. 

rsSlSS.]- Bell  Hanging.- If  Mr.  Tajlor  woold 
ask  a  specific  question,  be  would  probably  obtain  an 
answer,  but  no  one  cares  about  writing  a  (reatiaa  in 
aagwcttoaqDery--S.U. 

laaififl.]— Pianoforte  and  Harmonium,- Tbo 
requoat  of  "  J.  H.  U."  ia  certainly  modest.  He  re- 
nnirea  details  for  making  a  combined  pianoforte  and 
harrDoninm,  apparently  oTerloohiug  the  fact  that  a 
nsaf  nl  method  of  combinlag  those  instraments  would 
be  certainly  patantod.  He  should  search  tbe  indeiea 
poblishcd  at  the  Patent-olKce,  which  tnay,  I  belieye, 
be  seen  in  all  larga  towns —those  (called  abridgments) 
with  brief  deecriptiona  of  tbe  inTOntions.  are  the 
beat— and  then  purchase  the  complete  speciScations 
with  drawings.     I  bcliova  he  may  moke  an  instra- 


relatiag  to  pianotortee.  and  found  overy  facility  at 
the  Tatont-ofKco  Ijbrory.  In  my  liat  I  End  that 
B,  Johnson  and  W,  CUrWpatentodin  1883  methoda 
of  combining  pianos  and  barnoniDms.  po  also  did 
K.  Lea  in  ISftl,  and  B.  Johnson  in  1S06  ;  bnt  neither 
rith  any  great  idea  of  its 


isiblj, < 


a  the  la 


t  two  01 


aomethintr  else  may  bare  "been  patented,  bat  my  list 
doeit  not  eitcud  ao  far,  and  being  intereated  only  in 
pianoforte  improvamaats  I  bara  not  looked  into 
thou  which  seek  to  combina  the  organ  and  barmo- 
oium  with  it.— STaiKaFuiTE. 

[32160,1. -Power  of  Bprlnga.— "  J-.  Laeda," 
ebonld  refer  lo  page  413.  Vol.  XXIV,.  for  means  of 
aaoertaining  strength  of  spiral  springs. — J.  G.  P. 

I32l»).l— Throatlo  Bobbin.— 1  cannot  oompro- 
hend  what  "  Oreriooker  "  and  one  who  signs  himself 
'  ■  30  Tears'  Experience,"  moan  when  they  stale  that 
a  full  bobbin  runs  quicker  than  an  empty  one ; 
■'  Oratlookcr  '■  conclnding  afterwards  if  a  bobbin 
foil  of  yam  ran  quicker,  the  jarn  would  anarl  or  go 
.lack, -'ao  rears'  Eiporiauce"  agreeing  with  bim. 
Now,  it  ii  a  tact  that  a  fall  bobbin  always  rang 
quicker  thanone  leas  full  of  thread.  Snarling anaea 
from  tba  drag  not  beini  sofficient  tokcoptheteoaioo 
of  tba  thread  for  winding  on  tha  bobbin.  I  have 
seen  bobbins  made  to  ran  faster  than  the  spindle 
without  snarling,  but  tbe  drag  must  b»  sufficient  'O 
kncp  the  thread  the  proper  tension,  and  profcnt  ii 
becoming  too  slack.     Also,  a  bobbin  may  run  the 

spinning.  In  this  case  the  tension  or  drag  is  pro- 
doeed  by  a  amall  piece  of  meUl,  palled  by  the  thread 
laringflftertbcbohbin,  the  lattolgiring  twist 
s  thread.  Tha  drag  of  a  bobbin,  no  doubt,  13 
ased  by  tbe  addition  of  weight  of  thread,  hut 

a  compensated  lor  by  tha  increased  leverage  the 

thread  acquires bytho  increased  siia  of  the  barrel  of 
the  bobbiu.-J.  JoNsa. 

(33188.1— Steam  Teasels  In  the  Wa^r-— Does 
v..  Phillips  mean  inan-of.war  or  what  ?  A  complete 
list  from  1873  wonld  be  difficult  to  get.— J.  T,  M. 

[33198.]-Ainortoan  Orgaa.-The  bast  ««*ye 
coupler  1  know  of  waa  figured  on  p.  120,  Vol.  XXlll. 
In  any  moderale-aiied  bellows  there  ia  no  difficnltr 
with  tha  diffarant  praasarea  axerted  by  the  apringa. 
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mil  o(  coDriw  fur  pructioa  with  peilida.— OufiAN'iN. 

lattm.}—ConleTj  Btaun  Pump.— Will  "  A.  It." 
mmkvhHini'itioniirlranri'  I  nuaot  uenthnt  he 
wmntitoltDoir.— J.U.I'. 

[!U3lfl.1— L.  0.  null  D.  B.  Sn sine*.— In   my 

TTply  to  IhimboTs  (inury  DDinire  SI  n  prir'-'- 

oi-mr*— Oifonl  juiietian,  wQieh    ' "   "  " 
iuaetian.— G.  L.  P. 

iHo  Rptf  oiit ,.  — -  ,  ._ „ 

'■  RtHml-iiin  ■'  not  twinR  ■iifliripntly  nnt  to  the  eiiiTB 
of  tlw  roller,  aiiil  liMiw  it  ibiwct  at  timpii  hy  thn  net 
of  iwttliirllivhMidiilndE,  ■mint  otbcrlinren  hylhe 
mi  of  winiliiiii ;  tKpisdslly  ythm  (he  mtrh  baH  no 
mainUlnlnit  pomtr,  ortbfi  "  ftoinif.fiim"  docn  not 
aet  propprly.  Homnliaicn  thin  Mivt  nay  bn  rrnnn. 
dinl   by  brndinET  t'lo  "  (rniini.|>in "  Jieam  to  tbe 

rOllcr.-RlH»>NIIN'I'llA<TIOAI.WAT<lltnAKEIl. 

(:iSSi:i.]-Watah  q,nBTT.— '■  Olio  (Ipr-n  to  Unrn  " 
■lionld  miiko  a.  tiln  siiit^^d  to  tbn  rrigiiircnipiit  by 
nulling  II  "  Kninolh  vptub  GIo  "  rtil.bot,  eud  whcD 
rookd  Glo  tbn  end  of  it  nnrroir,  KhnpiDir  it  to  lli» 
form  or  doTi'titil  rrquired,  IniTiiiK  tlio  raaiih  iuIeo  or 
tho  nia  to  form  tbo  bapa  of  it,  no  Ibnt  wlirn  thn  filv 
h  fotmrd  Ihs  nlRo  »famiM  bo  nlopcd  imnii-iniiliy  to  cnt 
the  dowUii  any  i-Hinirtd  nnglo.  Tho  lilc*  na  polil 
■ro  umally  nulit  tor  tb°  job.  IbifDre  u-ine  it  moke 
it  iinltii  huTiI  liy  lirr>aDilwatar.— Sncund<j'  I'ilacti- 
CAL  Watciiuaxxb. 

[:iS;;tfl.]-Bppoll«bliiit  Harblo  Clook.— flome- 
tim»  1  haTn  iiuiiroTpd  tlio  Klaaa  liy  poiiHhinji  nilb  n 
mb)H'T  lormrd  of  cloau  oolton-wnol  cbaniod  willi 
pntty  powiler,  mlxcA  witb  oil  to  ibo  ennaiolency  of 
emm;  aod  wben  nmootbvd,  ii»e  tbo  flivhy  part  of 
thi  baud  (Rlmn)  and  tlia  ramn  powder  rliithtly 
luuniHid  with  milk.  liiiiabinK  off  witb  itry  powder  and 
Iba  haniL— SKiJUNnH'  PKAnirAi.  Watciimakrk. 

tB23IM.I— Oraat  Oaatern  EDBtnOB.-Wo  hnve 
about  !MI  of  W  rUuv;  Ihvy  »oro  diwiiiued  by  Mr. 
Siiicbiir  in  sbont  IWO,  uud  bii*a  benv  doinit  tbe 
aipraaa  work.  Konr  of  tlinrn  bare  Tacnani  brakea— 
RMnrly  SI,  M>,  IMl.  and  SOO.  Tvio  are  ktaljooarl 
NorwiRh,  anil  a  at  liirwirh.  Tbi>y  haveTit.  dnTm„, 
and  inio.  rylindtrn.  with  rninrd  fira.bos.  Tbcy  bar^ 
bno  makios  at  Hlralford  wotlca  eeiornl  4-*bov1 
nonpled  PiiRlnca,  witb  Oft.  wbrela  and  Iwdie  -truck, 
Fi*n  am  fitted  witb  tho  WeitinuboBiD  brake,  imd  i 
with  vaeanm bmkvB.  TbFr««ero34  whenlnd  eonplrd 
anRina*  linllt  at  Htrattord,  in  1S74.  of  Mr.  Jofan- 
raa'a  draiitn,  with  HFt.  eio.  conpled  wfaefU.  nith 
inaido  eyliurlen.  I  hare  known  them  to  nin  tba 
7.3  p.m.  up  CanibridBo  train  to  TattnibDni,  a 
dintanpAof  B0ailB>.ia5Sniin.,  witb  IS  ooacbea  on.— 
li.  K.  It. 

I»SXS.1— Uidland  CarrlaBoa.-Tlin  Jlidland 
Itaflwaj  (Vnii<iiiiy  Inat  Tpek  Fomninnrrd  rmiuino: 
tho  raiTiBRri>  to  whieh,  I  anppoH],  "  AlnthGniHticas  " 
lvffni,Ontb<>Mao('liMnr('iprpi>»PH  From  til.  Paacrna. 
Kttpmnllytbopiirriapii  dm  (i,ic My  similar  to  the 
I>u11n>an  mm.  mnning  on  two  f-wWl  hoeir^  and 
liaritiir  a  Iwlroiiy  at  rach  Fnd.  Intpmntly  tfarre  in  a 
Ranuway  liown  one  tide  from  wbieb  conitiartmpnts 
oi«'n.  pru'li  of  whieb  eonlaina  U  Matt.  TbprB  ii  a 
wpmuli'  portion  irBirrrd  for  «mokera.  and  in  tbo.ini 
cUm  P*r»  H  cDRimodioaa  loBRara  conipartmcnt.  Tbe 
Buarili*  thuKODiiblnltowalk  TromODei'ndDf  n  tmin 
rompowd  of  tb«M  carrinRpa  to  the  othrr.  and  tbe 
raiwns.i'TA  to  communioLta  with  tbe  (tninl.  Tbe 
rarrinRe*  I  bnye  abnuly  Mwn  hata  been  numbcrrd  I 
from  1  lo!4.iiiid  onpsrtof  fonrwasma  last  work  on  I 
theS  p  ni.  Mnni-hntrr  eipreas,  ill  rombiralion  with  a 
l*nllniaD  mr  sud  a  f«w  compoaitri  aod  brake- i-hdi 
TlitT  ar*  fittid  with  Smilh'i  varnnm  brnbri.  and.  io 
tar  a*  I  haTo  yrt  rlpprieDced,  ma  Tery  Rteadilr  and 
amoothly  itbonRh  r.ot  to  amoolhly  as  the  ordinnry  ' 
O-wberl  bOk.ie  niriaRc*).  A]lboa«h  mni-h  npprc- 
ciatrd  t^  the  patrcoEvr*  they  hav^  not  been  fouud 
by  tbe  >l.  R.  Co.  to  he  wholly  aatiifaetory.  and  hare 
ttva  withdrawn  in  faroor  of  the  onliumy  ralli^r 
Mnek  which  w*a  preTioni-ly  ma  on  lh<i  Mnrchprti-r 
npnfic*.  IVrhap*  "  C.  K.  S."  eonld  inforfii  ni  w!;y 
Ih.y  were  wilbdmwn.  au<t  whether  it  io  likely  that 
thty  will  apiia  be  pat  on  the  raile.-U.  L.  S. 

rsL>Siw  ;- Jamin  Uafinet.— I  »hoaId  be  oUipev)  if 
"'.•■'l«tton"  wcal.i  Hyhov  many  iaypra  of  copper  wire 
pire  the  b»l  rrMilt :  in  th-  en.:niTintr,  there  ai>pcan 
W  be  only  one  layer.— J.  M.  E. 
^:w;il2.:-ElecTrle  Bella  -Tte  folWinR  method 

n--.t  yet  K«n mmtionr.).  i'trinfc. and »"eirc t'a;  th? 
trlepbonet  are  by  thir  arras fp;r.>:t  thrown  on:  (it 
t':e  circuit.  wVi'.e  the  Iclif  si«  linp:::;.  and  thof  cot 
■nl-ii<ctf]  to  tbebitvry  cariej;.  periapt  it  Utaba 
rnlerred.  Aacdll  r— 
baring  a  bot.iM.i  am 
capable  of  flid^nir  otci 

and  ¥  the  teler'^oi^^- 


Hwitcb'«  aro  moTed  to  tbe  middle  hntton,  which 
brtnRK  the  t/^lephooeK  into  circnit,  and  conTenation 
may  be  earrird  on.  It  ia  nercwary  to  remember  to 
mora  the  awltehea  back  aftnr  tbo  coarereation  is 
AniKhed.  A  friend  and  I  nee  tbii  arrangement  otbt 
:WX)  .vnrdi  of  wire.  It  mny  interest  noma  of  "  onra  " 
to  know  tbnt  we  nan  cnianulated  eeppr  wire,  which 
isi-arriedoTprtbe  roof*  ofHPToml  hoo»ee,  and  acrosa 
three  KtreelB  wilhont  any  inantation  whateTer,  and 
the  Rai-pipo  la  nted  far  the  retnm  circnit.  Wa  naa 
three  l.'olanrhi'  oella  of  1  pint  capacity,  and  End 
tlipni  jiiat  niflloi''nt  for  onr  pnrpono.  Two  were  not 
powcrfnl  cnoogh.  Tbia  has  now  Inen  in  nae  for 
liCTernl  wcckg,  and  the  weather  doca  not  aeem  to 


have  nuy  b^ul  eftei^t  on  b'-lls  or  tcUpbonea.    I  hara 

this  fincn.     I  dare   say  many  of  "ouri)" 

:il  think  or  UHiuR  naked  wire  for  U^lla.     A 

I  bare  fonod  out  counecled  witb  the  tale- 

tbnt  tbn  BtrcaKth  of  the  maRnot  makea 


■Bdift,rc 


B  than 


niRht  >i 


— workiiiK  miBerohly  1  took  to  pieoea,  and 

-...d  tbe  maEnrts  ro-nmRnetisitd,  and  they  now  work 
epiandidty.  Many  thanki  to  Mr.  Ltncaater  for 
anaweriDR  my  qaery  of  some  weeka  aRO.  Since 
wriliuR  it,  I  have  mads  two  or  three  pairs  in  diffe. 
rant  wnya.  and  haya  found  oat  for  myself  moat  of 
tha  qneatione  I  aak'd  than.  My  eiperiDooa  as  to 
Iron  corea  is  that  they  don't  make  auy  peicrptible 
differenceforordinary  puriKises,  and  I  also  fiud  )oz. 
of  wire  work  perhopn  rather  bettor  than  loi.,but 
there  ia  very  little  dlffenaca.— !3.  Y. 
r3i3l5.)-Oraiii  of  Violin  Wood.— I  am  alo-i 
t'iildlor  "  has  proi-oundod  this  query,  aail  bcRrlilj 
ondorw!  it,  hopinR  it  may  inJuoa  auatenra  to  eiplore 
the  bitbertoninch-Dcgtectpd  study  of  reeonaQlbodicB. 
It  was  only  tho  other  day  that  a  popular  lecturer 
i'iprei>Bal  to  me  his  aarpriae  that  ao  intcrestiui;'  a 
iiabj''Gt  should  be  so  neRlected.  It  it  one.  morcoTer, 
in  whieh,  for  many  reiiaona,  an  amateur  would  be 
more  likely  of  succeat  than  a  profeBtioual.  Certain 
facts  lire  known  iu  relstion  to  sympj%thelic  and 
meehanicul  vibration,  bnt  tho  Cannes  are  yet  a 
mystery.  It  is,  for  example,  not  aurprisiuic  to  Em! 
Ihiuk-weii^bteil  ba^s  strinR  reproduce  higher  notes 
lan  its  fundivmniliU  np  to  a  certain  limit,  but  when 
'e  Gild  it  sa  rrndily  returning  in  a  proloueed  uota 


knows  ot  Enjilish  bnildarawbo  "  oontiiiaallr  na 
batter  meld,  than  Scbnidtf.  (ao«rdinB  to  H<iWi 
orer  threa-fonrtha  tin),  why  .boolJ  be  not  »i 
them  ;■  1  WM  ander  the  impTaaaion  that  n»  EnRli 
buddera  u«d  more  than  half  tin,  exwpt  mAi 
occasionally  for  Rambaa,  Aa„  and  ned  tnka!^, 

I  conld  tell  yon  what  to  do  under  oidinarj  dnoi 
aUncos,  bat  I  do  not  feel  inetinad  to  raoomDMBd  y 
to^anything  whlob  mifht  ffin  tMnnitmiT  nli^i 
probably,  a  «rml«r  coat.    Now,  na  ludMlw  n 

^  ^113?  ^  t'-  bjow'ff  uSLS^ ;; 

eaa*.  and,  doabtlMa,  he  will  aoM  owrat  Um  •tra 
Doatdrop  any  of  U»  m  lotion  ot  anr  tiBotoi 
into  yonreyannW  TOO  Saw  ffood  adrioa  or  ah 
TOUT  caaa  nrare  olaariy,  with  «*a;  rariation  of  na 
for  .morning  and  armuw,  and  nola  how  mncEl 
pnpil  alten  when  looking  at  a  briRfat  ligfat,  and  a 
paaaiDB  into  tha  dark.  Gel  a  friend  to  da  thia  I 
ycniby*Breesinjtyoaray«i.and  then  let  bin  a 
the  amonnt  of  oontraction  whaa  tbe  abada  ia  rasv* 
andyieoTarrf,  SUla  tbia  and  your  ooonpati 
and  I  will  endearour  to  auiat  too.  SlilL  it  woi 
be  better  to  ro  to  tha  oeulirt^— VT.  J.  Lamcutri 
[33yfl.]-L.  and  W.W.  BidlwaT  Kmsfaua 
Tbeolaaawhoaadimenaiaiu"Dooglaa"  waotelw 
I  beliOTo,  wheels,  fljrt,  diamatsr:  cylindnra.  ITin. 
3in.  i  boiler.  lOft.  by  Ijft. ;  about  MO  tnbea  ;  Srs.ti 
«t,  8iin  by  3ft.  Oin.  by  6flL  daap.  I  h..o  ^ 
their  other  dimensions.  I  da  not  know  why  1 
boiler  IB  BO  hiRh  abore  the  wheela,  nnlaaa  it  be  beaaa 
the  motion  is  Tery  h^ary  to  balanoa  it,  and  to  afb 
plentyorspacainitandthafitv-boi.  IdonotlUj 
they  do  maintain  a  hiRh  apatd  with  a  basTylai 
better  than  the  G  N.  g.footar.  If  "  DodrUi^'  w 
epnd  his  address  to  -  Q.  L,,"'  Post^lEce.  l^onrart 
who  will  forward  it  to  me,  I  will  wnd  bim  ai  nol 
of  Cornwall's  performanoea  as  I  can  mnator  togstbl 

[33Sttl.]  —  Toloaoopo.— Tha  pUne  abonld  1 
moonted  at  an  angle  of  46°,  with  the  arm  narryiaf  i 
and  abonld  baye  a  asoond  buik,  to  wbiei  it  i 
raatened  by  meana  of  either  a  baU  and  aoebit  or 
screw  with  rounded  book  fitting  into  Kteket.  Arau 
"   oqnaldistaDoaa,  are  three  adinatiuRao 


iltitr 


thick    I 


hrillcst 


dily  retumina 


Rubdivi 


iteelf   ; 


the  plane,  toi«ther  with  tha  eytpiaaa  tnbc^  au.  _ 
™  adjnatinR  screws  ontalda  th«  body  of  talMeopfc- 

[323S8.]-Appai«tnj    for  th*   Ozrltrdro|« 
IiimellRht,— Ihiaqoestionbaa  bean  anawaral  ait 


i.  I'l  ■  tboaimplaat  n. 

ly.  i.^1.1  i~  the  Raa-ba«  tnetfaod— that  la, I  mi 
,  Willi  rtft't^ntn  to  carrying  it  frOBplaea  to  ^aeak  i 
:  howdFcr,  yon  want  it  in  one  plaoe  alwayi,  thai 
nil  means  fit  np  gaaomaters  of  galranind  iron.— H 

.F.  IiAMCASTEK. 

J— BaflootiDg  Toleaoopaa.— Lit  th*  S 
im  centre  of  specnlnm  to  oantraof  pUoal 
then  (mm  centre  of  plane  to  ayapiaoe  tab 
k —  .  (lijiQ^  tnbe  oonring  anrthortt 


4ft.  e 


lefrai 


wliole  r-ubatiince  of  tlio  wooil  to  eo  pulsate,  it  si 
Dul.T  nccouulihln  by  suppofingtheaiflcnt  to  be  ei. 
independent  Tibratory  strata,  or  that  tho  Bound  i! 


:«  of  Cf 


nthnl 


tu re  sound  chambers  eiistinR    ..  _. 

■nod,  Tbii  is  o  portiou  of  the  sub]>ct  in  which  I 
think  our  army  of  microscopifts  could  Rive  val liable 
lid.  Kiery  one  knowa  how  much  superior  is  Iho 
tone,  both  in  power  and  parity,  of  s  Renniuo  old 
Cremona  yioliuofpr  tha  bjst  mocfero  modi !.  Now.  this 
in  tbe  shape,  for  tbe  imitatii 


It  n 


at.  tbi-n 


ninute 


mtbeai 


a=d  G  and  H  irr  h^'li 


..ray*  lef;  after  utinR.  Tben.  br 
lumiB^'itberof  tita  on  to  t'^;  ccd  'Luiton.  bote 
bells  rins.  tLus  UtliDR'  tLe  tintm  ktow  tbat  tie 
eimil  ia  oomplric.  Tee  awiifc  ia  tLcn  BOTed  Uck 
for  tba  auwcT.    K'heB  tkat  lias  been  reeciTad,  botn 


dill,'rince  of  the  grain,  probably  from  tbe  fact  tba 
rert.iiu  supf  hnve  ho  shmnk  with  ngn  as  to  leaTc  tbe 
llnin..-a  or  walls  ot  these  chambers  free  to  pulsate  ; 
hut  this  Art,  as  yet,  boa  ts<eu  anabtc  to  imitate. — 

W.  II.  1>.»VIF-S.  1 

r.lJaiS.;- Violin.— On  pnite  47,  irslcud  of  "  fl  it 
backs,"  it  s!ioal.l  be  slab  backs,  tiud,  iu^tc:!.!  of  com- 
bice  to  ''(ciiil"  the  trucit  orer,  it  should  bo  bend.— 
BOiiiH   F.lKElt. 

[SiaOL]- Eiperinient  with  Magaat.  — llio 
best  method  for  »howiuii  any  redurlion  of  niamiHlic 
I»owcr  i*  to  hare  »bort  pieces  of  iron  wire,  and  have 
thru  coloured  so  aa  to  bo  distiuRui^hablo.  and  their 
ends  wtlJ  i-olirhed;  tbi-u  suspend  them  from  the  role  i 
ofmasni-1.  Probablv  sii  or  seven  will  hun?.  Then! 
on  the  loweriiR  of  the  maRnetiim,  the  bottom  one  ' 
wiil  tall  off.  1  am  not  sure  that  a  mavi.et  will  let , 
tiiem  fall,  unless  yon  wciuhttoe  mainietto  itsutmoat 
lEdcelire  pjwcr. — \V.  J.  LAyc'A$Tcii.  | 

'3iSW.;— Organ  Queries.- 1  am  obliged  by 
y.i.  3.  S.  Taylor'a  r-'ply.  I  a<lniit  that  in  asking 
Lim  to  rif-rF  me  to  a  "  tood  ol  I  orai-i*  by  Wiwlkcr, 
1  iii>i  Fo  witb  ibe  mind  to  pot  a  nluc  on  his  opinion. 
I  rtrtair.lr  d:i  nol  eipect  to  be  referred  (o  the  I 
Eivler  Ui!i  organ.  We  now  know  the  sort  of 
staniaid  by  which  Mr.  Taylor  criticises  Schmidt,  | 
Uorria,  Schnlie,  and  Lewis,  ijoality  and  weiaht  of  i 
nctal  an  uaapia  mtttera  of  fact.     It  Ur.  Taylor  I 


to  alide. — W,  J.  Lancastmi. 

[32108.1— The  Phoaograph,— In  aniwv  I 
"J.  H.  H."  1  only  refer  him  to  tbe  T'imcsofJamai 
17.  bat  gire  from  mamory  tha  following  dimanaisM 
Tbe  cylinder  is  4in.  diameter,aiid  4ia.  Idur  ;  diaorii 
of  diaphragm,  2tn  ;  pitch  of  aorew,  tan  tbnodstaa 
inch.    The  point  in  tha  centn  at  tbe  di^n|l 

I  should  be  blunt.    I  believe  tbeaa  meaaannflili  tf 

I  riiiht.-T.  L, 

[;i3410.]  —  Muilo,  -  Let  Comet  take  Ittd,  i 

I  S,  EH  Uke  T ;  baritone.  A,  EB  baas,  bauo.  or  m 

and  bsBB  for  bisa.— BANDaNAK. 
,  [32t!S.]-Betam  TIaket*.— Tha  Midland  and  tt 
London  and  Kortb-Westom,  an  weU  ai  Om 
Western,  have  coniidenibly  langthenad  thetiaafk 
retnm  jonruey ;  bnt  I  do  not  aea  that  any  adnalM 
could  be  gained  by  letting  them  mn  oyer  t>«i 
"--     "-IB  tickets  would  bo  lost,  and  thaoi— 


Duld  I 


of  packet  than  I7  tt 

ivstcm.    There  are  otlerratoraa^rtqmn 


Jss-Si 


.    .    beside  ^a 

— W.  J.  Lancabtee, 

[32111.1— HaUopalla.—In  reply  to 
Heliopolis.  or  the  Scriptural  Oo,  ia  si 
miles  X.N.E.  of  Cairo,  or,  to  ha  more  paraeaiar,  ■ 

placed  in  lat.  30.10  and  long.  43.^  and  insasaBH 
"  Inquirer  "  will  SCO  the  Syrian  Heliopolis  ha  iriH 
to  in  lal  R1.7,  long  54.30.  Tha  foroiar  plaol  ia  a 
rnina— is  [net.  its  poaition  now  ia  only  to  be  tneal 
by  mounds  o(  eirth,  and  an  obaliak  WfL  ia.i 
height.  In  Limpriere'a  Claaaieal  DietiiMur  Hali* 
polia  is  stated  to  bo  a  atj  •<  l<><r«r  EafP*.  MwealM 
Jlntirea:  to  have  had  a  temple  Mend  to  tkasw 
and  a  worship  by  the  inbabitanta  of  m  boll  turn 
Alnevis.  Tba  geographj  of  th«  ooaiaat.  writa 
Strabo,  and  ncrhapa  "  BoUin's  AnciMl  Hiatorf.  tfl 
tbeonlyworka.  lbalieTa,in whieh  TlBqaiMr''«MM 
Gild  iiuy  deieriptioB  or  historr  «t  tba  E|Tvt» 
Ueliopolis :  but  where  be  will  baaUa  ta  aaa  tbebra* 
work  I  unuot  ssy. — Aaoua. 

ttilin.l-Tolophana.- 1.  IheiaHot ia inbaltt 
it  ahoulJ  be  suSeiently  strong  ti  jSt  ny  as  a^ 
weiahteasily.    Have  them  ramifetfwdl  Itw  g» 
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>m.  BM  d<raU»-liiia  irire.  Tfae  pUte 
Uia  propn  diataoce  from  naanct, 
I  Mniid  will  be  feeble.— W.  J.  Las- 

'alepbaa»t.~Aj'ptrimt\!  tbe  oiBtmrt 


1  it  banlf  sed  k 


t ;  the  diffrrrnn'  in  tbe  bent  o 
itrriil,  and  beside  tbo  aan  w< 
Kodtbeiapply  would  hp  dimii 
a  tluui  conDterbaknee  the  rbl 


irickmftkinK-— 


tBing  ivw  f  nrda  then 
work.  For  ioitaura, 
ne  hiiibly  spoken  of,  i 


"l*ttbi» 
followed  1 


Ilk  of  the  Klam  liJdlea  is  powerfal  no  i 
be  TKruiih  >Dd  shape  of  ma  ay  are  Tcrj  bii: 
•KB  a  pupil  of  Jacob  Steiner,  and  mostl . 
■  etfle.  His  fon'i  initmmenti  ura  ofto.. 
■'  atcad."— C.  P.  T. 


ereing  Depdle  oi 


or  maftnetic  apparatni.  Now, 


niikeraf  thcK!.. 
)t  the  century ;ic 


ily,  workioB  in  the  latter  part 
rj.  and  (Tpuonill]'  pnttinz  hia 
in.ODts,    Ha  was  purticalar  ia 


and  liave  a  finer  and  foller  tone  tban  any 
thcTyrolstfl  m^k".  Thny  hnra  auilier  tsraish.  He 
wan  a  vnpil  of  JiK^ob  Steiuer.  KDit  imilati-d  biw. 
After  !Jti'ia»r'B  v^awa  becaaie  affrcted  Ki^idioB 
KlniDrbiiiOD.  (it  this  atcoiB  a  little  doulitfuJ). 
■□'1  Tecbler,  work'^l  io  bii  skap.  and  plimil  Siuiuir's 


iokete 


the   inctratDru 


Ri'lwstinn,  and  Jo^i'] 


(ben 


-'Gcorgo  Kloi  in  Mittcnwald  ii_ 
1»  ona  oi  Joiepb.  bot  from  the  dab 
I  be  mom  prolnbly  a  uraiidaou  tlia 
riiintlKlox. 'Joienh  Kloi  in  Mit 


ing  ticltot  of  G!«r([o 


indnetini  wiro  termiaal  ww  jut 
'i-Tuurj  when  tbe  tide  wai  at  italoweit, 
-I  .     ..rreat  paaiing  would  ba  to  weak  that 

t '■  -  'i'  ibe  offi™  would  be  acaroely  affected, 

nud  nonlii  roint  at  0  on  tbe  prep»red  aeue.  Aa  the 
tido  row  tbe  Mi^rcary  would  also  riae,  and  more 
odbs  wirewonld  come  into  contact,  and  the  «W 
trif  itc  would  inereaae.  and  in  tba  lamc  proportion 
vould  the  Dcrdle  trnrel  along  tbe  aoale.  anil  tbia 
would  cootinna  n*  long  aa  ttaa  tide  continued  riainr  : 
BO.  by  lookinic  at  tfae  nivdle.  70D  wonld  see  at  once 
-the  state  of  tbe  tide.  Now  tbii,  ma  far  ai  I  can  lee, 
iaall  tisbt  if  waoanirgtOTaronediffiaalty.  and  that 
te.  tbe  liattcrv  power,  which  iboald  be  coiMtast.  and 
not  liiV-ln  to  flictnationi.  Tbesamnadiaautaf  wire 
wi'pvs'l  t.7  t!«  mBTcurr  iboold   alwayi  aand  tbe 


>  thai 


pnwald  on  der  former  could  bo 

, _  Michael  Kioi.  lomething  limilar 

whow  tii-kft  we  bare,  dated  1771.     Parko,  in  hi.  pole  uprik-bt  iu  tt 

'  Musical  Uemoira.' »!>-•  ibat  Mr.  Hay.  formerly  an  about  Icwt. ;  this 

pTrcilent  Icadir  of  the  iCiuR's  band,  bad  a  cetibratc  i  pole,  aa  tbe  tide  ri 

liloi  inslrument,  with  a  nwr^t  and  powerful  touF  tno  wires,  rurniui 

for  whicb  a  noble  lord  offvmJ  bim  .fmo  and  a:,  of  tbo  pole,  vhich 
annnily  of  ilOO  (tbe  pri(M/i>™8_iu.!rcdihlf).     ■' 


but  tJ>.  LL'  i.  iiBdifflcultjinit.— DeauoiitshAh. 

{.'iatl7.]-'EIleotriQa]  Indioator.— WoaM  it  not 
)•  more  economical  and  simple  to  indicate  the  it&te 
-,  ifui  -    :  of  the  tide  by  mecbauical  means  in  prafermoe  to 
lid  seenj    electricityp    Tbe  latter  would  leqaire  soina  oompU- 
iplish,  I  think,   whilat  the 
id  simply.    Why  not  hare 


*ater,  hare 


a  a  float  to  anpport 

ilide  up  and  down  tbe 

mo  latli.    Fasten  to  thia  Seat 

?r  tbe  pullojs.  fi^sd  on  the  top 


e  fai 


mind  that  he 
Ber.    If'Ish 


IB  nOfijrpBi.  any  intormation  nouid  bi 
>y— Foreman  Briciiiiaklu. 
riokmaklng.— I  can  ttroue'y 


'Pl"ce.l  IwgssoU 

™n.'^  '      [SilM.l-Boller  Pood.-Th 

ijnctHl.  to  that  aUliouKb  the  vo 
>iler  it  iacrpaped.  its  hssi^nii 


a  is  lowered,  n 


[32419.]- 


s  Gied  to 


iiinii,  bntw 


,     Th- 


.  1  monldapUcei)  ia  a  circular 
rerolTed.  Tbe  EUeil  moublii  are  oon 
irfat  pressure,  thru  in  another  prr«H, 
■e  to  the  kiln,  all  the  work  b"in(t  onto- 
nachine  was  most  highlv  spoken  of  bv 
lut  "Ishtar"  cannot  do  better  tbnu 
articnlars  to  the  mukerj,  Mesara. 
:r»Ten.— WabpeB«B. 
TickmakfnK.— It  all  depends  on  tlin 
rxpeiieDced  different  macbinci.  and  1 
id' a,  of  Preaton.  Laaeaabirc.  tbe  best, 
omical,  durable,  and  perfect  (tIi.,  No. 
'b  patent  side  dtliTer> 


sable  to  c 


rebriilisntfao 


>r  tbe  fecf 


loiical  thar, 
ill  notworl, 
IWF., 


rorkiuB  tbroudh  the  _.._     .._ ,.. 

m  working  one  now  near  ManchEBter. 
Murray's  tables.  It  ia  worked  by  oni' 
and  Holland's  boriaontal  eipansion 


uors.       Tbo 
liiable.    Itis 


irking  of  i| 


ind  thi- 


pable  of  making  2,011(1 


irs  witb  ea««.-H.  J.  W. 
Kloi"    VioUn.— I    .nppofe    "Poor 
IS  Kioli.  If  so.  Matthias  Klotz.lbDiirat 
of  this  name,  wu  a  Tyrolese,  and  co 
a  pupil  of  Steiner.  date  n>iDut  in'O 


Eeiti 


Kloti 


Kloti  (brother  to  Kgiti.i).  Sebostiat 
r  hrolbsr).  The  best  mikpr  of  tbcn 
el  Kloti,  1771.  Joseob  Kkits  (son  0: 
wood,  but  bad  Tamiib.  That  Is  abou' 
B  say  on  the  Bohiect.  Now  for  what  1 
Ul  the  Tiolins  I  hnTB  seen  bearing  tbi 


A  supported  on  pulleys  1 
inpportx,  tbe  distance  required  to  can?  Uie  1 
•.be  endof  thia  liue  attach  another  weight,  anfficient 
LO  kepp  the  wire  tittht  as  tbe  tide  Hwa  and  falls. 
This  latter  weight  will  more  up  and  down,  indi- 
lating  tbe  state  of  the  tide.  A  atrong  cord,  wire,  or 
latgut  can  bo  uaod.— J.  Jokib. 

Tilling  Toeth.— The  gold  nsed  ia  not  a 
Dn,"  but  BOld  foil  either  ^sased  or 
mallettod  in.  It  would  be  absolntely  impossibla  tor 
yon  to  pnt  a  gold  atoppiug  in  yourself,  or,  in  taot, 
any  other  stopping.  In  order  to  be  of  any  sarriea  it 
reqairea  an  eiperiaueod  and  praotiaad  band.— Os. 

[32119.]— Fining  Toeth.— Thia  can  only  be  done 
by  a  com p?tent  dentist.  The  great  thing  istaremOTO 
erery  particle  of  decay,  and  fill  tbe  carity  with  a 
maU.>rial  that  will  nrerent  any  moistnre  from  getting 
in,  and  that  will  lie  hard  enough  to  bear  mastica- 
tion. I  see  "Fiddler,"  in  replying  to  aboTc,  aays, 
in  his  opinion,  filling  hastens  decay.  If  it  is  not 
dono  properly  it  andoubtedly  doaa,  as  wiien  moisinra 
can  8^  nuderaeatb  a  filling  (if  metall  it  decompoaas 
the  tooth  more  rapidly  thao  it  would  if  PO  filling 
wan  there ;  bat  any  to»th  properly  filled  ia  csertain 
Dol  to  decay  from  tna  aaura  place,  and  is  as  good  aa 
a  sound  tooth.— Qio.  Beatih, 
[32451.]— Tolephona.-i  telephone  woold  bo 
[32Ul.]-QaB  BnBlne.-lf  yen  inlond  workiog  it  '  ""full  but  1  am  afraid  yon  would  still  reqiure  some 
hy  meant,  of  a  true  ciploaiTo  miitnre,  as  is  done  in  neana  of  o»niag  attention -eoratain  the  aernoes  of 
3tto  and  Langen'B  engine,  I  should  say  no.  'o""- bell..  The  iron  pipe  wonld  not  at  all  intarfere 
u.  tbo  sudden  shocka  to  which  it  woold  be  with  the  lusulation  of  the  wire  you  might  naa  for 
■ipoaed  wonld  be  fraught  with  danger  to  thf  telephonic  purposes.  But  wonld  it  not  he  cheaper 
lylindcr,  and  therondensing  apparatus  would  oconpy  JO'S.  "•"  EOUTenient  to  ]oin  your  ""^onw  and 
■arly,  If  not  quite,  as  mnch  room  as  a  rertioa:  ■  basiness  pUee  by  means  of  about  «Oyda.  of  tiin 
■"'-  Not  hBTtog  read  a  description  of,  or  seen,  a  I  lal/amiwa  iron  mro,  nmnsnlated  run  aloiw  the 
no  working  by  eipanaion,  lam nnaWe  to saj  "alls,  and  fastened  with  nails  or  staplesP  1  don't 
onld  he  accomplished  ao  or  not.  Perhapf  f""  "l-at  the  5s,  telephones  ,00  rafer  to  may  be. 
imeotlierr^BderwillgiTeadcacriptionof  aneipsn.  'or  none  of  the  BeU  s  elcctno  telephone,  are  sold. 
T9  working  gas  engine,  which  would  no  doubt  aado  up  in  this  eonnlry  nuder^ao  bot  yoa  may 
tcresl  others  beeidea-E.  J,  MaiMHALU  ,  iny  the  matannla  ready  to  pnt  together  for  a  pair, 

rooom     Tr_..„~    ni,..      "C-    n"    1,..    _„,!  "hicb  will  be  quite  equal  to  Bell  s,  for  about  7s.  8d. 
[S2413.]— H«ating    Olue. —    U.   V.      aaa    most     j_  .j,o.H.,.f,ii.nt.  in  hai-V  Vn.  —I.  S  V 
.tL_Li_-'..  c_j  ...„"  _;.!.  K—fi„  andnot  the  sine,     ™e  "'erliMmenta  in  tiacK  iNos,— Li.  a.  i. 

ia  pat  closely  oyer  the        (32161.]  —  Teleptuma.  —  A  gnttaparcha-coyered 
lame  It  aepoius  a  isrge  quantity  of  carbon.    This     ■i™  would  be  neceBMry.    You    may    either    have 
lecomposps  some  0/ the  burning  gas,  and  aeetylene     dectnc  boUa.  or  jse  the  ones  jtm  already  h 
is  fern '    " ■^' '  '  "     "'  ""  " 


if  the  temporalure  of  the  feed  water  is  ahoTo 

as  it  ia  then  incapable  of  condensing  the 

Condensation  of  the  ateam  is  therefore  oecnaaary  tu 
the  result,- E.  J.  MAitsiiALL. 

f.Sjt.'U.]— Boiler  Feed.— I'boateam  taken  to  worl. 
the  injector  on  leaving  tbo  boiler  reduces  tbe  pres 
snrc  in  it,  and  the  injected  water  being  forced  inti, 
it  with  a  ruah,  nnd  beiog  at  a  less  tnTcperaturc  thai, 
that  in  the  hoiirr,  accordiujly  OTercomea  the  prcA 
iure.-C.  E.  G.  II. 

[334.17.]— Ci Item  Iieakage.- The  ilate  eiatern 
most  bo  taken  to  pieces  ;  scrape  and  dry,  and  than 
paint  the  edges  and  grooTes.  Then  nut  together 
naain  witb  a  mixture  of  white  and  red  lund.  Dcu'-. 
try  to  repair  it.  for  it  wonld  only  have  to  be  takec 


■hether  it 


estnln 


.  rofpiH 
n  Steini 


....  school.  They  .... 
Dot  simply  look  good  to 
were  not  copies  of  any  01 
-that  ^     ' 


naker,  br 


J  bms  ainee  StraduariuB  and  1 
lat  is  about  as  original  aa  any 
been  aioce    Shakap<«re,    Bacon, 
membera  of  the  Kloti  family 
?y  seem  to  hare  pnblisbed  near.,  _..    ,„  ^„„ , 
.■nta  properly  aigncd,  1  very  seldom  see    logetbi 
ao*.  olthoQgh  I  knew  a  good  many 
'pars  ago,  and,  aa  they  were  in  hands 
tbem.  Idon't  think  they  ore  destroyed 
re  say.  if  I  attended  big  soles,  or  could 
the  eabineta  of  coDnoiaseiirii,  I  should 
nyold  friende  with  very  high  falluting 
.     (t  koow  I  often  nieet  my  old  fripud 
ey  DDder  thennmoofSteiuer.    Woald 
be  Terr  proud  about  it  P  I  think  not.] 


■'  C.  O.' 

[32113.]— HeatfDg  Olue.— Keep  the  bottom  of 
ion  r  gtue- pot  boiler  clean,  and  do  not  turn  op  the 
ttt  high  enongh  to  smoke.  Tt  ia  tho  bnnuug  gaa- 
bleck  that  etinks.— Basil  Fakes. 

[32117.J  —  BlectriCfll  Indloator.  —  An  "Old 
header's  profalom  im  very  int^reetiD gone,  and  Itbink 
•ome  of  your  inniiuiuua  rpndon  will  show  bim  how  to 
nrmngehia  iippmrataB.  Thn  apparatni  he  iulenda 
putting  neor  tlm  rlTfir  is,  I  beliave,  ahortly  to  bo 
inken  np  by  tlii'  -Vdmiraltv  nnd  pnt  into  some  of  her 
ilsjeaty's  K'l^-I'oi't-'.  ""<■  if  tbe  open-bottomed 
willU'  ;mt  ul  thi')ioUi>ii:of  eTeryoampartment 
io»  a^oges  will  benlli 


•°  er  m  t' 
if  the   - 


grouped 
tank  included.    Any  1 


Telephones  at  the  price  yon  name 
inttcrablo  rubbish.  I  aufposa  that 
"iawe"  is  aware  that  ho  will  lay  himself  open  to 
in  action  if  ha  uses  telephonea  tor  bosineaa  purpoaes, 
aDleas  such  instmmeats  are  bought  from  the 
patentee  or  his  agents.  Why  not  nse  the  gas  piping 
as  a  apeakine  tube  ?— M.  S.  T.  E. 

[334S1.]— Telophone.— I  think  "Towo"  would 
£nd  a  sp«kiag  tube  answer  every  porpoae,  and  ba 
cheaper  than  telepbonci.  Ihave  oecssion  to  osatwo, 
[lacb  oyer  SOOtt.  long,  and  baiiDg  a  great  many 
bonda  altogether,  hut  the  slightest  whisper  oan  he 
heard  through  them  with  ease.  Of  eonrsa  the  tube 
muat  be  air-tight,  and  hare  whistles  fitted  in  the 
nda  to  call  attention  with.  The  bendB  in  the  taba 
ipust  not  bo  sharp,  and  it  abonid  ba  abont  |  or  iin. 
,iamolor.-T.  L. 

[  :U4-)5.  ]  —  Colouri^  for    Confeottonnr.  — 


lioiltl 


powdered)  and  salt  Of  tartar,  Of  ei 


kbont  tbe  m 


liolim 


>r  otbei 


!oi  Violin.— There  were  four  makers 
tbe  Tyrol,  first.  Matthias  KIoz,  about 
three  eons,  Sebastian.  Utorge,  and 
U  of  Sebostino  are  the  best, 
le  of  Egidius's.    The 


„ _.  it  mocb  I  „,j^  one  ounce  of  spirits  of  wine,  and  botUe  for  _. 

than  the  old  sounding  pipes,  and  no  part  of  the  ;  ftB  original  recipe  contains  also  oaa  oanoe  each  of 
sratna  is  in  the  way  or  takes  np  any  room.  Tba  |  ,TBam  of  tartar  and  alum,  whioh,  howersr,  I  don't 
mtees  eali  tho  apparatus  tbe    '  patent  sounder.     I  ,jtoBether  see  the  usa  of.— Os. 

.Teratberwandored.  but  this  part  of  the  subject  rn,,r.ni  n„-i,n„n.o  nf  A...nAnt._I  Anw,'t 
^y  new  and  very  interesting.    How  would  Ihis  I    ,  i3Ji.;in.l-:- Curhonnte  of  Ammotxia.-!  doa  t 


[nltfoi 


uillbeatUobedtothoai 
open  to  the  atmoaphere. 
i:an  wire  right  down  at 
nnd  makiog  perfect  conk 
alongaide  of  tbia  win 


elMtrical  indicatoi 
e  of  the  patent  sonnner 
lipe,  and  the  other  will  be 
ito  this  open  end  put  an 
]  bottom  of  the  siphon. 
i  with  tbo  mercury,  and 
touching  it,  place 


wire  of  some  very  bad  oondnct.  ., 

These  two  wires  oan  then  be  connected  with  battery 
nod  line  to  the  office,  and  there  connected  to  a 


J  effect  in  snpprc ^ ,_. 

T^BDd  as  a  stimulant  in  eatnma  depression. — On. 

[32160.1— Geology  .—In  answer  to  yonr  corr*. 
'  pondi:ut,  I  would  remark  that  conglomerate*  inthe 
~ikiriun  rocka  are  generally  formed  of  pabbles  of 
,uirti  (eileil.  and  are  like  all  similar  fonnationa 
larirod  from  previonaly  existing  rocks,  roondad  hf 
lie  action  of  wator.  moat  probably  on  tfae  ssa-shorc, 
and  eamented  or  bound  logetber  by  a  matrix,  either 
cr  iron,  lime,  sand,  or  clay,  i»^  '  miitnra  of  more 
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tiun  ana  ot  theis.  Somstima  than  mliblM  u«  of 
Jaaper,  u  I  lun  aeen  them  id  tha  Silnrirtn  raoks  of 
CbniMDiara  of  Vknom  ikkdea  of  coloar,  red  pre- 
dominatiiui ;  gnea  and  jeUow  coloars  ire  also  met 
with.  Ttke  cc^nn  are  t^flr  canned  hj  lilieate  of 
alamina  and  iron.  In  tbe  chalk  the  concretion!  of 
■ilex  are  called  flints.  The;  become  diaiategnted, 
aad  fallincr  on  the  ihore  are  roandad  into  pebble* 
bj  tha  action  of  theiea.  In  the  oldfrracketbefare 
termed  horoatoDe  or  chart.  —  W.  H.  Baily, 
F.O.a.,  M.B.I.A.,  &e. 


.  2B.  Qaeen  Xnna's  Qata,  Weat- 
minttfr,  eontainiocr  the  informiition  R.  J.  Jahnaon 
reqnirei.  It  he  »nda  to  the  above  office  I  hnva  no 
donbt  hewillreoeiieaoopjofit.— M.S.  T.  E. 

[3B170.]— Talaphona.— ToJ.WiLSON.— Byming 
■  Boft  iron  core  foa  will  hare  erer;  word  diitincl, 
not  inj  londer.  Yoa  eboald  hare  the  end  of  the 
magnet  tnmed  domi.  and  leave  this  end  aofC.  Have 
a  boxwood  reel  turned  to  Ct,  and  wind  yonr  wire  on 
tha  reaL— GiosoE  TolmAh. 

[93*72.]— Wire  Tramway.— The  following  p«r- 
tiirnlan  of  a  wire  tramway  at  Aalsnnd  (Norway) 
mar  nerhapt  interest  "Etna."  Thia  tramway  wae 
leted  for  earning  the  are  from  a  mine  to  the 
. .  .  ut,  the  mine  bainy  litnated  fur  above  the  level 
of  tha  tea.  The  "  permanent  way  "  oonaiiti  of  two 
tltA  ropu,  the  hrealrinff  itruD  of  each  being  40  tone. 
Tba  n>i>Ba  ara  fixed  at  the  minee,  and  atretcb  direct 
to  the  lea-cout  withont  >npport,  tbu  diilanoa  beiuR 
TCOjda.  Two  eascB  which  run  an  imall-TTOOTed 
whada  foriQ  the  "rollioj  stork."  Knahaifce  carriaa 
12owt.  cf  ore.  The  IobHocI  c»ee  in  deEOendmit  drawa 
np  tiw  empty  ono  bv  a  light  ilcfl  rorm,  which  paauB 
TOimd  BDJtable  brnke  shMfrfi  a.t  tb<!  mine,  and  by 
which  the  Bpced  of  tbo  Iob'I  i«  fiovirned.  At  the 
bottom  the  ore  is  discharged  into  i.  large  tmck, 
from  vrhicb  it  is  diacharicd  into  ths  vaual.  The 
empty  cnife  id  the  mMD  Umii  arrives  itt  the  top,  and 
beins  filled,  ik  allowed  to  dpbeeni),  ribd  to  draw  np 
the  empty  rnia,  I'hf  Lar^liDe  of  liif.  ropaa  i>  an  angle 
ofM°,  KDdtfae  Bpe«.IofciigeaiB  from  IB  to  SO  miiea 
par  honr.  Abont  100  tana  are  tranaportad  every  10 
Doora,  the  only  expenie  being  the  pay  of  the  Ave  men 
reqnind.  The  tramway  waa  made  by  the  Wire 
Tnmway  Company,  from  the  deaigna  of  Mr. 
W.  H.  T.  Carrington.-T.  Q.  S. 

[384re,]-BrewiDB,-Tbe      book     yon     mention 

WOnld    be    of     very    lill.ln    nai.    !■     i-unp    ™«o  -  TH.itl.Bi. 

WOnld  an;  book  h'Ioi 


[32B03.]— ChBmloa!.— The  precipitate  ia  brown 
when  the  aolationa  are  very  dilnta.     It  ia  called  the 

fnrple  of  Caeaina,  after  ita  diaeoverer,  and  it  is  naed 
n  coloaring  glaea.  I  have  looked  it  ont  in  aeveral 
hooka,  bnt  !□  alt  it  ia  aaid  that  it  doee  not  appear  to 
hare  a  definite  oomponitioo.  In  one  I  find  it  pnt  aa 
Aa,Sn,OgtH,0.— BiNJAMiM  Skookb. 

[32S0e.]—Ilniery  Wheel.— Some  are  lued  with 
water  and  withont.  Why  not  explain  to  a  maker 
for  what  pnrpoae  yon  reqnire  them  F—OeOkoi 
TOLUAN. 

[SSGOe.^l—Batterisl.— The  mercnry  oella  are  left 
■11  standing  when  circuit  ia  brokeo.  there  b^ng  only 
very  aliiibt  loeal  action.  The  bichromate  bottle  bat- 
tery can  he  teen  in  an  any  acientific  inatmrnant 
dealer's  window,  and  la  quite  naeless  for  bells,  except 
where  one  can  be  need  and  act  aa  its  own  oommn- 
tator  or  contact- cloaer.—S  ion  A. 

[32608.]  —  Batterlea.  —  Blsnlphnte  of  mercnry 
batteriea  an  aometimea  uncertain.  If  yoa  require 
them  for  electric  hells  you  hare  no  occasion  to 
remove  carbon  or  liac.  I  have  had  soma  in  use 
and  not  tonched  for  IS  months.  Thev  are  rather 
expensive  to  maintain,  and  I  now  use  (he  L^lanch^. 
The  bichromate  battery  consists  of  twa  carbon 
plates,  with  a  linc  pUte  between  them,  either  a 
Gitnre  or  made  to  elide  in  or  oat  of  solntion  whan 
reqnired.  Some  are  in  a  plain  jar  or  zlasa  bottle, 
with  a  ronnd  globe  at  bottom,  and  a  long  neck.  To 
make  the  aolntion.  diaaolve  half  an  onncs  of 
bichromate  of  potash  in  a  pint  of  hot  waler,  allow  to 
cool,  and  then  add  3oi.  of  lulphnric  acid  by  weight. 
The  addition  of  tbia  acid  will  causa  a  considerable 
degree  of  heat,  and  should  ha  allowed  to  cool  before 
naing,  aa  in  this  hot  state  it  violently  attacks  the 
line.  Thia  battery  will  work  constantlv  tor  abnnt 
two  boors— ao  it  ia  nseless  for  eleotrio  balls.  Why 
not  Dsa  the  Lddanehi!  p  It  requires  no  attention  from 
twelve  moDtha  to  tiiree  yaara.- Gioaaa  Tolkan.      ; 

rseEOe.]— Uacnitndo  of  Z.aDar  Bollpae.— 
"  Amateur  ''  can  find  the  qnantity  of  a  lunar  acllpae 
in  the  following  manner:  Far  an  example  we  will 
■elect  the  edipsa.which  will  ocenron  Aognst  13.  at 

"■"  ""    and  wilt  bo  a  partial  one.    At  (bat 

'a  Utitude  wiU  be  36'  56"  N. 


[83613.1- Doable  Bt 

to  hy  •■  Mao."  is  H.  iv. 


Star.— The  double  star  alluded 


ei(= 


1782.  whan  it  was  noted  as  "  ■  rtoae  doable  o 
fonrtb  class,  a  little  nneqnal."  It  was  Grat  meat 
in  tha  apring  of  tha  next  year,  and  the  meatorea 
dedooad  aave  P  =  85-05°,  D  -  19-77".  Epoch 
1783'lS,tbe  ptara  being  iJescribed  as  "  equal,  aoi  both 

Sered."  The  meosune  of  tbe  elder  Heruthel  are 
qoently  rather  too  large,  owing  to  the  fanlt  of  the 
micromeCor  employed,  and  he  ia  rather  inclined  to 
ascribe  a  reddi^ih  tint  to  objects  (though  it  ij  per- 
haps worthy  of  remark  that  be  calls  95  HermliJi, 
"afinaeqnnl  white-coloured  double  star  ■'),  but.  »U 
things  ccnsidered.  the  mensure  of  March  34,  1783.14 
a  capital  one.     It  is  first  dcacribed  as   (riplo    <of 

Novns'"  but  Sir  James  South  twice  measured  it  ai 
a  double  only  in  132.'i,  with  his  «xqnisite  Rin.  Tulley, 
the  mean  of  two  nights'  obscrvattone  being  P  = 
tai'o:  D  ^  15(11":  Epoch.  183fi-37.  making  the 
naw-fonnd  star  alightlv  the  larger  of  the  two.  It  is 
NciSficf  iiirJohn  Herschel'a  first  caUlogufl.aod 
waa  observed  with  his  ISin.  rnfieclor  of  ^ft.  foens 
(the  joint  work  of  hia  father  aod  bimaelt),  aa  a  pair 
of  equal  Tin.  stars,  the  position  angle  being  either 
S0°  or  SflV,  and  the  distanco  about  Ifi",  the  dale  of 
observation  being  between  1S20  and  1828.  In  IBS 
he  agun  observed  it,  this  time  with  the  sin.,  whiek 
had  been  a>ed  previously  by  Sir  James  South,  aod  , 
gaveP-  S.5°10',  D  =  137B"|?  1571i"]i  and  in  a  nota 
headda, -'the  light  of  the  fellowiag  star  laaa  cos-  ^ 
oantrated  thnn  that  of  tha  preceding  one.  /et  it  it 
not  aepamted  "  (the  performance  of  the  Gin.  from  '. 
1828  till  ibe  beginning  of  1830  wu  verv  indifferenl, 
owing  to  the  obiect-glasa  being  severely  pinched  in 
■ '"  ■  ■       ■      •-    ----inied  it  with 


:,   daduc 


16  «",  7.  7  +  ,"Epoih;'l83l-38r6at  makea  no  aliuaino 
to  ita    being   triple.     Ijtrnre'a   maaiorM   in  (b*    , 
""---  *"—"  — aa  follow* I— 


time  the  m 
Them 


lu'a  horiiontkl  parallax 


'a  •amidlameter  anbtraet 


6tH 

0    9 

a   6 


you  require.  What  von  want  ia  good  practical 
adrioe,  and  tbat  immediately,  as  you  are  sacrificing 
K  very  oonaiderablo  sum  of  money  in  every  brewing, 
through  your  inability  to  extract  the  whole  avail- 
able malt  con etituauta.  Now.  with  ordinary  malt 
weighing  3201b.  per  quarter,  they  amoauC  theoreti- 
"     ■     ■  ■  ahonld  thurefore  yield 


Hoon'a  aeicidiameter,  add 


ally  to  TS'S 
M  41b.  per  qi 


;  bnt  t: 
:t  the  1 


Litnunts  within  G  p 


rtaaon  of  the  inferiority  of 

rthe  available  eitrac 
^^_  par  qasrter.     Now  14i   I 


rels  of  n 


331b.  gravity,  from  6  quarters  of  malt,  g 
■itract  of  78T51b,  per  iinarter  only,  or  flO  per  ct 
ioatead  of  78  S  per  cent.,  showing  a  loss  of  availal 
malt  oonatitDenta  of  n'3  percent.,  when  foUowi 
the  i^stam  advocated  in  the  book  ; 
Now  if  yoa  Sod  it  impossi 


t.  Im 


y  that  y 


o  obUin  tl 


radically  wrong,    and   thi 

losing  a  verj' fair  profit.      I   nball  ha  happy  to  hoar 

from  yon  priratolj.— H.  P.  Hahiu9,  Rotherham. 

[S2483.l-Meraiiry.-It  is  kept  in  metallic  battlea, 
becanae  these  are  strong  enough  to  contun  it  safely, 
which  nDmetallic  vessels  would  not,  while  it  haa  no 

(,33483.1  — HeraoTT,- A  bottle  of  thi*  metal 
weighs  about  761b.  It  would  scareely  do  to  ship  • 
lot  i>t  earthenware  or  glass  bottles  full  of  this  liqnid, 
as  tba  leaat  jar  woold  craok  either  of  tiiem  with  that 
wnght  in  them,  and  how  about  corking  P—QxoBaB 

TOLMAN. 

[32483.]— HBroury-is  nsnally  imported  in  iron 
bottles  basaase  they  are  the  moat  convenient  for  the 
purpose.  They  are  not  liable  to  breakage  aa  glass 
or  wood  wonld  b*.  A  glasa  vassal  oontaining  flOlb. 
or  701b.  of  meronr;  conld  hardly  be  handled  with 
safety.-Os. 

;»4a*.]-Vamtdi  atoiiu.-A  little  afurita  of 
wine  carefully  applied  will  moat  likely  auawer  the 
parpoea.- Os. 

[324S5,]— Colourleas  Bpirft  Tamlah-— Perhaps 
the  wood  waa  damp;  this  might  give  a  mottled 
appearance.  Snch  vamiahea  are  best  applied  with  a 
broad  flat  brueb,  and  in  a  warm  room.  The  hmeh 
ahonld  go  quickly  over,  the  work,  and  should  not 
cover  the  same  apot  twice,  and  if  your  varnish  is 
perfectly  cletn  there  will  be  no  spots  or  troated 
appearance ,— Os. 

[32600. 

you  uaa  plugs  of  aabestoa 

[32601.]- Blohromate  Bnttery.—The  electro- 
motive force  la  about  3  volts  when  fresh,  but  falls 
considerably  in  nae  ;  tba  size  of  cell  has  nothing  to 
do  with  the  force.  It  can  he  used  for  light  bnt 
Urge  cells,  and  40  or  60  would  be  required.  A 
Bnnsen  battery  can  be,  and  la  often  charged  with 
Inchrouiata  aolation.— SiaiiA. 


]   Moon's  latitnda,  sablraot        36  66 

,   The  quantity  or  part  eclipsed  is         17  54 

L  which  equals '6fl  of  the  moon's  diamaUr.  The  quan- 
tity of  a  lunar  edipsa  ia  sometimaa  exprasaed  in 
digits.  AdigitistkJe  twelfth  piart  of  the  diameter 
'  of  tha  aun  or  moon,  ao  we  ahonld  amy  that  about  7 
^  diffita  of  the  moon  woold  be  edipaad  on  August  13. 
'  The  greatest  number  of  digits  an  aolipsfl  of  the  moon 
i  can  amonnt  to  is  23.  as  when  aha  ia  ai  her  node  and 
,  in  perigee  at  the  time  e(  eelipse.— J.  O.  Yini. 
r  [32610.1- Flaiioforts.  — The  wires,  if  properly 
r  strnug,  ought  not  to  slip,  even  though  the  wrest 
pins  are  not  bored.  Modem  mnaic  wire  ia  rely  much 
harder  than  it  was  when  "  D'Almaine  "  waa  young. 
and  reqnirea  softening  in  tlic  Up  to  lake  away  name 
of  its  apring.  Also  ■'  J.  G."  must  reinemhtr  that 
concert  pitch  is  now  much  higher  than  such  ao  in- 
strument was  made  for.  The  coat  of  new  wire  and 
bored  wreat-piua  wonld  not  eiceed  7b.  Sd.  The  work 
of  re-atringmii  '  ' 
"J.  G."  most  b 


_.     _ _    paiitlans   o(  tbe    nb 

probably  nDchangad.     It  is   nnt,  a*  far  a 

aware,  m  the  eatalogoas  «f  D,  De,  Sa,  Engtamau  .- 

or  any  of  tba  lalor  astroualera.    I  beUera  Ifait  ■ 

"Mao    haaonly  a  talcaoop*  of  lIin.apcEtar«,aai  = 

therefore  heoould  notexpact  toseatheelMedoab^  ' 

eren  elongated,  with  bis  tsleseopa,  aa  tba  itait  Hi  ' 
nneqnal  ud  aniall,— Hibbkbi  Sadlkk. 

[33t27.]-Telepliona.— If  tbe  ferrotype  pUaaon  l 

secured  well  ronnd  tha  edges,  a  battery  cunot  wO  ' 

not  have  aay  effect  on  the  plate,  oa  tbe  Bun«t  it  m  ■ 

close  to  it.    Staonld  it  toaeh  it  will  opruut  tMfc  - 

again.    Ton  need  not  make  a  hock  of  it,  wid  dokt  i 

send  a  current  in  tba  directioQ  to  demaCneUs*  ttt  ■ 
magnet.— Oboboc  Tolman. 


UNANSWERED  QDEEIBS. 


a  the 


expsodiln™  worth  while.     ' .„. 

would  be  ;— Lower  eight  notes,  brass  wire  weighted 
with  open  covered  copper :  following  12  notes.  No.  13 
hard  brass  wire ;  the  remainder,  S  notes  oacb.  of 
steel,  the  sisee  ranging  consecutively  from  So.  12  in 
the  bass  to  "So.  8  in  the  treble,  all  u)UMc-»ira 
gange.  If  new  wrest  pins  are  decided  on  it  will  be 
naoeaflary  to  apon  tha  old  holes,  or  the  wrest  iilank 
would  be  liable  to  split.- W.  U.  Davus. 

rsSSlQ.I— Cleaning  Copper  Cans.— Scouring 
with  sand  and  water.  Muriatic  acid  might  answer 
if  you  don't  like  the  trouble  of  the  abore.  Thia 
abontd  be  applied  with  a  [iece  of  rag  tied  on  the  end 
of  a  stick.-Oa. 

[33£91.]— nranoi.— The  "  y  Laonis  "  to  which  Mr. 
Manning  directs  attention  is  m.  eompoaitor'a  error 
for  "  •Leonis."  vLeonis  is  of  the  2cd  magnitude, 
and  not  a  6th  magnitude  star  at  all. — The  Whitib 

OF  THE  "  ASTBONOHICAL  NOTES," 

[32.^91.]—nraniii,— The  "gamma"  is  g 

misprint  fern  "nn."    I  shoold  hare  thonghtany 

one  would  have  nnderstood  that  from  r — ■■•- 

inapection  of  a  star-map.    Mr.  Maiuii^ 

think  that  B.  A.  has  aometbing  to  do  witb  north 
and  south.  If  he  had  remarked  on  the  diaerepanoy 
b'tween  the  given  declination  of  Cranns  and  tbal 
of  T  LeoniB  '*  wonld  have  been  more  to  the  point.— 
Mac. 


.  Gaa  etoTo  tor  BtUlng.~ 

.  Silioatad  Stone,  488. 

.  HKrle  Add.  488. 

.  The  First  0D4per>Hva  Boelaty,  489. 

.  Boring,  tBB. 

.  WorkLg  Ogee  Uonldingi.  489. 

.  SnggestloBi  to  Blcyelinc,  iet. 

.  Comparlaon  of  Expnaa  Bnglnaa.  48S. 

.  BlH^k  OkM  for  lAHUes'  Boota,  488. 

:.  01aia,48e. 

.  HarkfagoftBtayB,  490. 

.  Pnrfllog  Vlollna.  490. 

" ' — ■■  lUiuidaD'i  Melody  and  F 


31B32.    Dawe'i 


itnte  CouplerB,  190. 


32112.  BookUndlag.-ToUr.  B.8i>lth,B.aeC. 

32141.  DeUmator.  68a. 

321SI.  MetropolitaB  Kallway  Engloea,  5M. 

321&6.  Glaw  tor  Bad  QUy,  6M. 

33U7.  Wooden  Bpooos  and  Tnntn'  PaW,  IBB. 

32199.  Trioyols  tor  Invalid,  tee. 


Tricycle  tor  In 
U edlMt.  S8«. 


kiB»aditio«U 


__nrOaa,987. 

3219e.    Ohemi«I,i87. 

32199.    FaperCartrMgatorBiO^M 
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QUERIBS. 


mt-S. 

[^HTlT-SvlphnTlo  Aold.— I  vi>fa  ta  tuks  lOBa 
■MwdidplnRlSMU.  mU  woa  OH  of  oar  rmdsi  tMl 
^  ' — r,  and  wtet  ilndd  he  tb*  ip^ao  gnHty  ot  It  P 
.__- ..  ,._. '^bjTwiddill'i. 


,  BBd  cln  m  J—  luHnii  of  Uia  •tout  hu. 

. .  „.ibidMlonireaiab*nqplndr   What 

wultatkalavtkitftkfiDndboudr-^.  B.  D. 
_MnS.1-GkMW  BlOTOl**--^  *!■■  BTMrru*.— 
nai^  nr  jqar  inlr  to  nj  qaarr.  I  km  a  Jeinat  und 
MB  !•*•  Iba  a*  of  a  oalA  i  (hop  dow  br.  and  eui  do  a 
Wb  Ih  tlB  «n  oCmtlBit ;  kaT*  md  isKli  B«r  wban  I 
<^d  crt  aajtUicdiraa,  bat  •fall  It7  t«  do  all  tha  fll- 
tta*  I  nan  avialt.  amn  witttaa  "  Dnisa  "  aa  fon  noom- 
•MBli  hnaprlaaofnlibar  Uraqootodatiwrpmtid, 
lidaad  gny.  In  thna  naUUM.  What  nold  ba  abont 
**<nCrbinawbUiklidaadqHUtTdo  ;«  noem- 
■ailF  Oao  I  ba  dHair  awtblBf  with  natariali  for 
■Aada  batgia  I  obtabi  ba^^Nvw,  Ac  t    Yoa  aiaks  do 

-    tba^iBBUItUwia 

Toa  thiak  tbat  I  ba 
a,  aad  |iaft  back. 

-, ,jBnb»f— PomiD  il  

M.>— ManldlnK.— Wtat  lath* bait raatarlal  E< 

■V  Aaa  Inm  *rork  f— Lio. 

[■SB.I-atam  FcMt.-WUI  aar  nadsr  teU  ms  bow 

«*HttlMitBnpartalawaed  mas-of-war  ihip  aad  end 

tba  lalla,  ai  I  ban  tdad  Mml  wait  and  Mnnot  da  it 

t%UN-J.T.  H. 

[BS3S.]— Vallqrltun.— What  li  a  rstdf.  mrr,  and 
riB|d*taat  for  tanoriDBr  Tcllarlda  om  ara  nut  ol  nn- 
fntiiat  omttnuut  In  tbii.  tbs  Ban  Juita  dlitrict.  Ths 
bMaBav  bHbarto.aoturailknoirdir  a«rtalntr.  wai 
bam  a  tdloridc  or  nU  wbkh  tn>i  SOSm.  nld  and  l»3ai. 
•Stb'.  TbaroldllBdcad  tobavortbabontlUoli.tntlia 
oasM,  arcs  Ma  ^  ItngHib  naiTCDCT-  Tha  laTinai  (hu<n 
(■liad  "  falabw  ")  aad  caaoni  an  lot  th*  mouL  pnrt  piwi- 

ont  bin  taradnniaiia'ilinMdiineiiia  to 

Bla  point.     PwiiblT    Ur.   Allan.   Ur. 

OMaot  not  IMl  chanical  nperu  (to 

'      itim]  wHI  al>U«a  ma  with  tha 

and  poctoUa  tait.  timthnr  with 

„ . — -—^ , -or  tna  datootlon  nf  thin  minoTa]  P 

w  3vtM.  Laka  Oltr,  Culondo.  Hanb  13. 1878. 
[anft^— Boonomiul     Spring     Motor.— Con: 


of  haaii 
mArctTiaomaraaudlaar— ToDvo  BoiLBa  lUiia. 

iaHl.1— FklnttnB  and  XACqaarins  ArtloUa 
or  Tin. — liboBldbagladitaojeaaeoiildciTBdBiaild  ol 
UadH**  Joaaaa  (tbo  larana  In  vbloli  UaHn.  Brrant  and 
XHtolMilMrtbilrBBal]  tia  uatcb  boiM).  orlLkn  tha 
klua  laa  naHitiw  ara  paiotad  or  laoqnored^  nuih  aa  an 
aaaa  in  Bmotn'  irindawa.— Biaaaaatins. 

CaStt.1— 'PhotOcranUa  Iianaei.— OInn  a  oom. 
Waatiaa  te  sorti^U  afaboat  Mn.  loeaa.  what  would  ba 
ttariraototahoitaadiworlaiiirtbnhwtbatntaar  Wonid 
It  aboTtaa  or  laB(tb«i  tha  bni  t  Wbat  wonld  bo  tha 
aSaal  laaalt  altbar  war  '— PaaruiBD  Fnoio. 

[SS4S.]-BniBh  VamlBl!.-!  hara  aoma  imall  work 
ttat  I  manot  poliab.  WiU  Mwe  Irland  tall  ma  how  Is 
iHta ■  fanah  vanlah  tc  a«.aDdIrUlloakllkapoliahr— 
J.  1. 

CaeM.3-OaokliiRatOTS.-In>a»ithiraa-hDrn*ron 
tls  BanaeB  prlnolpla,  aloaad  taakinn  crao :  it  don  iti  work 
nr  wall  laoaod.  WLU  mj  o(  fonr  nibiicribfln  inform  ma 
-.  lAaa^oaaretatbaopanflamaiAintunotutotha  health  t 
*'"  'aata  or  avail  ia  gliaa  b;  ujng  thii  mathod  that  I  oaa 

(KH9.1-Inoraatatloii  of  BoUera.-i  baud  latair 

**  a  saw  laatbod  tbat  br" .-..-.....■    -,. 

Sa?Bl  Jtmwj  ofpnTantlaic 


ona  bf  Itoaa,  and  lutaad  of  barloA  tha  dlaphraffnu  Ic 
oaotraottobetliaThaTathamfltUdla  'Jwhond,  jn&^ot 
of  front  eonUnatlon  t  Ii  that  poaitioa  bettor  thai. 
Watarboua'a  method?  Iaao.wliT>  Thar  an  poitniL 
oaniblaationi.-Pnri.mn  Pnoro. 
[S2SS0.]-BoUBr  FraHUra.- 1  ban  a  iraall  atom 

boiler  of  whif"-  '  -■— "  ■"--  •-  ■ ■--- ^■ 

wonld  at      ' 

take  to  driTe  anciiie,  lu  orunoar  man*  i 

[32IU1.3— BalenoKTaphloali— Tba  oi 
Wabh'i  map  north-vaat  of  tha  Han  Oi 
Hanu.    Btrr  and  Hadto  call  It  Bnlplali] 


torioff  out  hollow  hoxea,  fto,  7 
;.  W*T«oa. 
[KSS3.1— Ooila-- Bow  an 


rxissi.l-'nreiKii  Shaft.-Coaia  ai 

rsZMU.]— Boiler  Boala.— Wonld  aa 

H.lMlTol.),  and  i(  thF!j  haTe  with  wh^ 
lUn  la  raallj  naccaAvful  it  will  prore  ■ 

[  12SS8. 1 -Ble  otrioal.- 
Ml  for  Snnund  and  hich 


a   EVOLIBKIllI 


m  1  maka  the  a 


]— ShaklnK  Gr» 


apljlo  a  former 
itlLiirT.  igur  frnp^T  m  lij-ciHj  mnn  jookpd  for  amoniE 
17  (fllow-cmfUim^n  thiin  anj  Amarican  p.per  of  tha 
•me  clai<.  Cxn  >nr  corretpondant  t^ll  ma  who  wu 
li'!  patontM  or  mpinutartnrer  o(  tha  ihaWna  jiate  bara 

nmanLiot.  runninr  between  KewYorkand  Mrerpool 
1  thii  Taan  ISlfi  and  IWJ?— Wiui  Awiir,  New  Voik. 
rT2W8/)-G.W.H.  Hroad  OauRa  BuBinl 


and  landfT,  wBlirhl  I ,.., 

Kalloni  tha  l«ulsr  iMt?  I  r 
ublimd  If  (Bj  ona  can  aar  what 
innaDT  toUllr  newtwoad-iaajr 
■mtliairaimcniiooiP    Tberhi 


hallbathankfu 


dianetar  D(b)ilar,weiirht  of  < 

eaoh  whKl,  alao  what  nnin 

Mt?     t  ahooM  alia    hq   leri 

theO.W.B.  an 

c.  nhnllil! 
re  the  dUtai 


■Ij  tha  li 


Bloyole.— Tba  otber  da; 


[32S«7.J— Aoaldant  t 

tha  aaddie,  and  fall  with  hla  Inra  batwaantiu  whKU.~~6n 
rahdnrthe  machina  we  found  the  fnml  wheal  rim  waa 
bant  nnlta  ont  of  ihape,  ao  that  It  waa  faread  tl|rht  agftloat 
DUO  aide  of  the  fork,  and  woold  not  turn.  Bathar  tban 
bare  to  iirnominionalj  carrr  tha  thiur  bomD.  wa  took  hold 
of  the  wheel  to  tiT  and  band  it  a  bit  ■traLiht,  whan  to 
onr  inrpriae  11  want  hank  with  a  uatallio  rinir  pari aetlr 
abalRfaf  again.  WiU  eoma  one  taU  ma  whether  tban  b 
aoTthing  pecnliar  in  thia,  and  if  tha  wheel  Dii(bt  to  act 
In  thu  waj  ?    la  it  liable  to  do  thia  daring  a  joarnar. 

Would  liruh  pDlinh  prOTvnt  tha  apokaa  from  gettia^ 
ninlj.  and  keep  thorn  bright  if  thaj  wan  nmiabed  with 

[.'CSWi.J-Iron  Dopoaitfna.-To  Ua.  Braiooa.- 
r>n  pan  30?  of  "  Eleotrieitj,  ila  Thoorr,  *c.,"  ia  the 
■ontanca. "  The  depoiit  of  inn  ia  likalj  to  hare  important 
■filantlfio  naea,  aj  in  aiaminlnff  the  laws  of  maanatlaD." 
Wonld  the  anthor.  or  anj  other  oorraapondent,  kiadlr 
refer  ma  to  an^  acMonti  of  eiperimenta,  with  whioh  ha 
nar  ba  an)naiEtiid.  whan  an  iron  lolotloB  ww  oMd  tar 
thia  or  a  limilar  pnrpoea.— J,  BaOWI.  Balfait, 


[33i70.]  -  Model    Z.oaomotlT 
*  ,  Stln*!  diamc^,  liin^ani  *  'l  lu 


I.  —  What    la    the 
I  at  preaant  methj- 


■ted  ;pi'rita,  but  Snd'it  rath.'r'aipcniiiD.  'Whitamoui 

f  wlok  wonld  be  renulred  tokc-ep  ap  ataamaoaa  toinpplr 

wo  onillalins  <^;1indan.  lin.  bora.  Uln.  atroke  P    r  uaa 

nur  wicki,  each  about  jln.  diamelei.  and  And  that  the; 

inadegnata  to  kflO|9  up  the  prcsnra ;  the  aplrit  lamp 

implr  hunc  underneath  boiler.    Ii  than  aoT  war  for 

-'—  (ha^n  applied  u  u  to  jtite  an  additional  amount 

■    he  top  of  the  wiok  ba 


- npliod 

heat  P    What  diitni 

frombollerr— A  JnviaiL 

[&a71.]— FlngBrine, 


f^ejed  Hi 


■hako 


Whioh  ia  tho  aula 
■,  cop  U.  Fl  OS  (mi 
fln^crin^  tor  top  A,  on  the 


.  the  Manoheator  Iluta  ( 


[3:»73^_Chlak«n  Houia,— 


uDdorttand.- laoaia 
want  to  brighten  np 


[3SS73.]-OIj0Brlne  Jsllw.- Bow  an 
oo<i  firm  tranapueui  iljc-annu  jtUj  ii— Eiaai 

(32S7t.l-L»oUnoh8  Battery.-I  ba.e 
r  the  absre  ballenoi  to  wi>rii  a  auall  bclU  hi 


A  hole  iHborsd  throuKbtb 


tehlo.;! 


Block*. —Hi 


H'l     I 


lillillj,  bnt  th( 
and  carbon,  the  f  c 


'aT7  of  prarantfaj 
f  a  adlCaetlBcmi 
aam  tlupniitaai 


Ij  anpplj  anj  Information  i 


[SSM.}— Bnndlal.— I  ban  a  pedaaUl  nindial  I  wiah 
taeat  Dp,  uid  ahaJl  heirladlfeomeeneof  rauraitronoml. 
«1  radn  wiU  kiiidlj  atata  in  the  Kacniaii:  bowto  pro- 

^tj  OQ  That  dmj  tlia  ana  and  cloak  ahonld  record  tha  cor- 
nrtbBaatiiooatofMbnP— CoairaaT  BcAoia. 

[XB«T.]-BallW»  Bat«*.-A  maanlactnnr  whnea 
tnda  aa  tWBopoUaM  b;  an  amw  ot  nilwa^ camaie    .»^>.».~. 
vaCaa  cbAianl  to  faiai  orar  thoaa  ohamd  to  a  oompauy  for    to  occnrj 
tb(  BBia  daaeriptiaa  of  goodt  voald  be  oUiKnl  if  anfof    mia. 
jDorraaiteBaDald  ra^totbafaUowiagqaaation.    Rnp-        [32585,1— Pantitraph. 
■aaa  m  Mlwaj  eoMpanr  aanlM  from  a  alatum  on  their    Idibcaiter  if  he  will^—  -  - 

Sar  tha  soodi  of  a  aaBBtaenriBR  oompan — '■- .     -.   . 

tee  to  aaiadniMthalr  Mn>  ■  flna  qaaatlt 

bet  as  aimitn  qpantitf  to  aar  oat  |da9*, 
VBT  aotapaaj  ranaa  tna  auaa  (Birlafa  rat4 

*    Doda  fnuB  aad  to  tb*  aame  plum 


ilid  it  with  awoet  oil,  and  oaat  the  fint  tm.  of  the  facia 
rjth  neat  Poribma  cement,  eo  aa  to  be  parfaotlj  amooth. 
nd  gUed  np  with  oonsnte  of  bnken  hrmk  and  rcment  4 
1 1.    On  taking  apart  tour  dajB  aftarwarda.  tba  wood 


r3S«0.]— ThelHauoheater  Bella. -Can  anjb 

of  »  beUa  bung  in  tSt  towi™l''lit  UaiutiMter  tI 
Halir  Thi  onir  are  bung  tor  rintring,  tenor  C,  53ca 
the  nmt  bell  haaTiar  ii  Br^l'mt.    Xow  thm  wonld  h 

nin«-'in"iapraTHlbr'tha  tan«  ball  of  E later  Cat 

rang  In  a  paal  of  10  onir.  the  hea>la<t  la  Kniland.  i 

badl;  hung.    Do  the  Haachnaler  beUi  go  wall  P— Rina 

rSSSel.]- KachInOITBr«B».-Coaldan70nI.(orT 

braai,  aad  alao  tba  comuHltlon  of  wbat  i"  known 
"  dipping  metal  " — i.r.,  tor  making    gaialierj,  Ao. 

[XSa2.]-Zfaa  Faint.— Conld  anr rmdrr anpplr 

uin  w^SmngMT  p^nt  'ttat""!!!!  " 

[i2S«».l-Plutil.».-Wonld     Bome 


hard  metallic  anr- 


Paaa. 

1r.T«toali 

Ubaa  iV^'ai 

'.ssw.i-: 


B.  aad  aaa  thar  ohinM  k 
wUnh  pm  a  soniqiarf  to  the  n 
laaianiaaiin  a  Rtma  qoaatltj  p 


ihonld  be  rihllg^  tn  Mi 

place.,    diffionItjinitaconalnirtion.-Os. 

„:        131560.]- Natur«li»fttion.-l    am   a  FfenchmuD 
."     mmaf/a    aaUUil   Ir.   V uii^hnitin'.   in  a  litnatinn  in  a  uiai 
n.  to  ba  Informed  in 
:o  to  making  m^iclf  a  I 


bcintf  all  dlMolred.    Wonld  gold 

r  uj-er  wtnt  aoawer  the  pnrpiHa  P    Anr  hint  an  thii 
ibjeot  would  ba  gbidlr  racoired  hj- T.  L. 
[3»7S.]-B8alB'a  Oamara  Luolda.-!  had  ona  oE 
— 1 ■—-J . 1  enable  me  to  akalch 


1,1  C9 


hnngk  I  aeem  to  follow  all  the  Inatruotlon 
......  ^^  aaa  nothing  on  the  white  jaiper.    I  bare 

tlnoed  the  mien  in  horiitintal  poeition,  with  aamKra 
iclda  attaohed.  and  ohJeFt  in  poiition,  and  triad  nt  all 
dlataqced  abon  the  white  paper,  but  can  aae  nothing 
whalenr,  either  on  the  nautral  tint  glaaa,  or  on  tha 
inpar.  What  can  ha  wrong  P  A  hint  from  Ur.  W.  J. 
uocaiter,  or  any  one  alw  who  kiowa,  wonld  graatlr 
Dbligu.  Doaa  it  rtquin  a  yotj  ttrong  tight  rallMtad 
through  P^W,  S.  C. 

[3»7a.1-DUaptdatlona.-T  ahonld  ba  gUd  It  BMne 
of  onr  legal  correipDndenti  wonld  inform  me  on  tlw 

lord  of  the  manor  gaTe  me  notice  three  jaara  ago  to 
repair,  which  I  did,  and  painted  two  ooati  of  oil  colonr 
inaids.    The  lord  of  the  manor  hai  allowed  three  jean  to 

uheJula  of  dilapidationa.  Oanhe  mikamo  paint,  and  do 
>U  the  rapalra  orar  aiainr  Tha  lease  ujt  paint  two 
coata  of  oil  colour  lauda  once  In  aaran  xeara.    Will  the 

roan''r  He  aaja  ha'wlJl'ojeo7.-A  Foob  LEiBiHDi.Dn.'° 
C32£77.]-ChliorTinOofree.-WmHr.  Allan  kindlf 
ioinalon  of  coffee  F—A>OLnBaBacBiHB. 

[31S78.'!— Brakea-Wbat  praaann  per  aqnare  [Mb  It 
awd  in  the  O.K. B.  air-brake  irniBnP  Ult  tma  that  the 
North  Eaatem  an  to  bare  tho  air  brake  f  Wbat  btak* 
ii  it  npoB  Midland  enilna.  M,  23»,  135, 1301,  1333  P  Hf 
iMid  at  Bed(ord,*bi  "     ~  "" 


__-  _^      .  -n     i_       VT-iT  1  caonot  at  prmi^nt  beDatumlieed  am  I  compcll'd  to  go  to 

Wa;«ii5lioiueBr»ke.-Wi  I  jnr  reader  Vrance -nS  drnw  mj  n..nib..rP    Buppoae  fata.in  Ens- 

"*"  ■^f*^^**'?:  ■  V*S'°"  ""  °'""  '*'•  niilnTa^  KnsUihS  ™.Mrfd''in9'fmm  ^ent'Mhltii't' 

wlomatlBattaahmeDtP-J.  F.  Boand  draw  mi  nmnbiTP    I  miT  mv  thnt  mr  mr.^nla 


ond-band    D,  Foirriii 


re  bean  luittled  in  thia  a 


7  npwnxdj  ol  ID  jeora.- 


sanr  ai  3(0*  eoglnee  t—9.  D.  1.  B.  Loco. 

[34581.]- PUos.- What,  prttHmelt.  ia  1 
landmada  Hloi  nara  held  their  own  a 
uaehlno-mnda  filM  P  In  it  tbat  machlna 
wo  rerolarlj  7— TODLCal*. 

[TO5M.]— Baya  of  Z.lKlit.— When  IooUbe 


mwi?'"t 


[hmuTh  partlallr  clrncd  pri-*, 
fitamal  to  a  dark  room,  or  at 
open,  many  long  and  abort  laja  t 

tight  t    luaed  to  tMnk  no,  bat 


r  when 
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NOTICE  TO  SUBSCRIBERS. 


ssnsx—^^^-^^-^ 


TO  AIIERICAN  t  BELGIAN  SUBSCRIBERS. 


Mlh  tlia  UMUM  HBOBXHIOpM  ln»&i»IMlO— .fcrBM 


HoUOKkT'a  Fills  wlU  muler  deliuiiK  ianlUt  the 
iQH  ol  Bppatit*.  DT  btaSlBvUaP,  StdbcIi  damp,  cold,  u  nrUbla 


TERMS  OF  SOBSCRIPTION. 


*^  Ti„  zzL,  zzn.  K 


TiSSii"-™' 


CHIRGES  FOR  ADVERTISING. 


«ttalu.iaTH>4w> 


OUR  EXCHANGE  COLUMN. 


"WTANTED.  a  Set  of  ORGAN  or  HAB- 

*  •        KORnn  Kin  with  kij-lTUU,  tn  iDod  0(iDdl>laD. 

iriln  HmUt  dlMiKdiini  ud  prisb  ta  ILW    — 

■.luvnad. 


JjATHE     WANTED,     Second-hand, 


HAIEDTE  (qnerv  31390).— "A  L 
wlU  (lUIn  b*  •nolnf  iim  ot  kti  pniMnUoa         u 
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XXEBT  WHEELS, 
rpuis  QBe  (<(  emerj  in  the  form  of  ponder 
*■  tor  grindii^  metallic  surfaces  bae 
MOibiovii  tcfT  Btanj  years  m  the  TTniii  i1 
BtttM.  where  it  «u  emplojed  for  norlcLllL.- 
D  the  ebea^er  kinds  of  machinery  bet  >ii' 
ttc comparatiTelj  modem  emery  wheol  u.i-. 
Bttoduced;  bnt  the  results  Rttained  bj  itti 
Tiin  were  not  of  to  Batisfaotoij  a  chm-ac- 
tr  u  to  inniT«  the  pnctice  a  long  life  in 
AoM  where  the  work  is  tamed  oat  in  a,a 
y^Uy-finished  a  state  m  can  be  attained 
W  hnman  sktlL  Emery  wheels  are  uu- 
mbtedly  nsefnl  assistaiits  in  the  work- 
top, but  it  is  qneetionable  whether  tlieir 
Hnrpation  of  the  provinces  of  the  cutter 
mi  the  file  will  commend  itself  to  tbo 
jwtiMi'-  who  studies  perfection  of  work. 
luept  on  TO?  hard  substances  it  is  quoi- 
tinwle  whether  catting  is  not  in  realitj 
n^  cheaper  tliau  grinding,  while  as  to  the 
Bb  of  tlie  machines  themselve*  there  can- 
kDodonbt  tliat  a  catting  machine  will 
kn  01J7  abont  reached  its  prime  when  n 
m^nAittff  machine  is  worn  ont.  £irti  t  v 
iMf  Cave,  however,  taken  their  position 
bthe  mechanical  world,  and  Iheir  exui  t 
nbe  mnst  be  tolerably  well  known.  Tli.  ^.' 
'ectiona  follow  opon  a  pernaal  of  a  paper 
ihy  Ut.  a.  a.  Bateman,  before  ibe 
ie^  of  Arts,  dealing  with  the  cmplny- 
'  T  emery  and  corundum  wheels  for 
g  and  anrfacing  metals.  Emery  is 
iMitare  of  corundum  and  oxide  of  iron, 
Ains  its  name  from  Gape  Emeri,  in  the 
Uuaot  Noxoa  Corundum  is  almost piiri.' 
inina,  with  a  little  silica,  and  ita  puivet 
n,  when  contaminated  with  only  Bulli- 
Kt  iron  to  colour  it,  isseaiinthesapp^iin' 
i  mby.  The  difference  in  composition 
9  be  better  appreciated  by  the  folloiviui,' 
{BIS,  obtained  oy  analysis  :— 

Al-O,    SiOi     FeO    CiiO 

■hire 98-5       —        1  Oa 

RDdnm   895      550      1-25      — 

MR 86  3  4  — 


nil  be  seen  from  these  figures — wbic! 

Mnr,  are  only  approximate  for  any  gi  vt-i 

^le — that  emery  contains  the  tar[;i'B< 

nentaae  of  oxide  of  iron,  and,  as  amnU'' 

bet,  toe  powder  is  sometimee  colled  st<''. 

TheTurkish  depositsof  emeryw.:'!- 

'  some  thirty  yet 

\\j  utilised,  althi 

time  afterwards  that  the  vali 

ita  of  granular  emery  in  the  Adii 

attiacted  the  attention  of  Amen>  ;>n 

intora.      It  appears  that    Indian    nwl 

■fcish  lajoduiea  have  been  wcU  ocquaiu  !.<  a 

'^  '*  B  cntUng  properties  of  emery  t'oi- 

«,  and  employed  it,  in  the  ahap,<  .>f 

moulded  J>j  means  of  sheilac.  fur 

iltbg  and  faceting  gems.    The  colour  uf 

IMy  ruies  from  daxk  grey  to  blouk,  but 

stiit  tbe  taatea  of  their  customers  the 

jgri^  of  English  firms  colour  the  cruxhed 

ttj  U>  a  oniform  tint,  which  is  popularly 

-hnaaateat  of  quality.    The  most  im- 

laBt  feature  of  emery  is  its  tendency  to 

ik  with  a  rough  surface — what  is  known 

COBchoidal    fracture — no     matter   how 

ly  it  maj  be  crushed ;  and  it  preserves 

ipeeoliarity  in  each  individual  grain,  so 

t  «liai  the  powder  is  properly  cemented 

1  Boulded  into  the  form  of  a  wheel  it 

^KBta  a  constant    succession    of  fresh 
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cutting  surfaces,  ^e  question  has  been 
asked  why  a  disc  of  solid  emery  rock  should 
not  be  used  instead  of  the  wheel  com- 
pouaded  of  eme^  and  the  cementing  sub- 
Btanoe;  but  it  will  be  obrious  that  as  the 
i-oughness  or  cutting  power  of  tbe  emery 
depends  upon  the  immense  number  M 
cutting  surfaces  presented  by  the  wheel, 
the  emery  must  lie  crushed  U>  obtain  thp 
sharp  angles  and  points  which  would  be 
absent  in  a  wheel  made  out  of  the  solid 
roek — even  if  it  were  an  easymatter  to  pre- 
pare such  a  wheel.  The  peculiar  property 
of  conchoidal  fracture  is  not  sbared  by 
corundum  in  anything  like  an  equal  degree, 
and  though  wheels  made  of  corundum  may 
du  as  much  work  as  those  of  emery,  unless 
run  iu  water  they  heat  the  metal  more. 
Tlie  natural  corundum  found  in  the  United 
Suites  has  a  rougher  grain  than  the  ordi- 
nary "  ruby ''  corundum,  and  wheels  made 
uf  i'.  are  used  by  one  firm  with  excellent 
ciTect  in  trueing  and  finishing  calendering 
nndotherrolla(Beepp.416,  471,Vol.XXII0. 
Tbe  first  mention  of  an  emery  wheel  is  said 
ti>  occur  in  the  patent  of  Henry  Barclay 
I  IS-t'^),  who  mixed  equal  porta  of  Stonrbridj;c 
cluy  and  emery  powder,  and  pressed  the  wet 
compound  into  moulds,  subjecting  them 
Bobseouently  to  a  red  heat.  OwiuK  to  the 
ditBmtyof  prerentingdistortionanrlcracks, 
only  small  wheels  were  made  by  Barclay, 
but  irhere  is  acertoiu  satisfaction  in  learning 
that  the  progenitor  of  the  modem  emery 
whe^'l  was  on  Englishman,  although  it  must 
\-}  I'Dnfesaed  that  we  owe  thanks  to  the 
Ami^ricaoa  for  showing  us  what  could  be 
•\ouK  by  its  means.  Mr.  Bateman  thinks 
'tb[it  the  reason  why  the  emery  wheel  has 
not  made  its  way  more  mpidly  into  our 
workshops  is  the  conservative  nature  of  the 
EnL^Iish  mechanic,  who  objects  to  using  a 
tool  he  has  done  without,  and  who  dislikes 
American  notions.  Where  emery  wheels 
li.'ivii  been  introduced  he  thinks  they  have 
i.iftoi  been  condemned  because  they  have 
failed  when  put  to  unsuitable  work,  and  he 
ulao  uaserts  tnat  there  is  a  "  dread,  or  fancied 
dread,  of  the  necessary  speed."  We  think 
Mr.  Bateman  is  in  error.  There  is  no  dread 
of  the  speed  of  emery  wheels,  but  there  is  a 
i.ertiin  knowledge  that  they  are  not  alto- 
i;<.-tlier  economical  assistants  in  a  factory, 
.Old  except  for  certsin  kinds  of  work  do  not 
ciiuimend  themselves  to  tbe  mechanic  who 
desires  the  greatest  accuracy  and  finish. 
Ml'.  Bateman  tetls  us  that  in  many  shops 
[grindstones  have  vanished,  in  others  the 
file  bills  have  been  cut  down  to  one-half  or 
oue-third,  while  in  others  work  heretofore 
re^urdcd  as  impossible  has  been  accom- 
plisked  with  cose.  The  facility  with  which 
dc'id  hard  metal  can  be  treated  (skinued) 
hy  [leans  of  on  emery  wheel  is  well  known 
to  most  mechanics,  and  due  credit  is  given 
to  tko  new  appliance,  but  many  of  the  moat 
tbriii^htful  workers  arc  of  opinion  that  for 
Hliiijiing  softer  metals  the  cutter  is  not  only 
uiivie  uconomiciil  but  produces  bettor  ivurk. 
I  Ab  compiLred  with  the  file  for  ordinary 
lUities  the  emery  wheel  is,  of  course,  far  in 
advance,  for  the  file  moves  at  the  nitu  of, 
Riiy.  60ft.  in  a.  minute,  and  is  useless  when 
^ibout  6  per  cent,  of  its  own  weight  is  worn 
oU',  whereas  the  wheel  runs  at  5,000ft.  per 
iiiiniiti!,  and  is  not  worn  out  until  .it  least 
7^  per  cent,  of  ita  weight  has  vanished. 
Ferltaps  one  reason  wliy  emery  wheels  have 
not  mode  so  rapid  a  pro(,'reSH  as  was  ex- 
pected is  found  in  the  question,  wliut 
becomes  of  the  dust  ?  In  some  of  the 
machines  the  bearings  arc,  or  were,  so 
placed  that  the  dust  soon  found  lodgment 
between  the  surfaces,  with  a  result  that  can 
be  more  readily  imagiued  than  described; 
but  with  machines  properly  designed,  and 
with  the  bearings  and  rubbing  surfaces 
suitably  protectod,  as  thi'y  nre  in  some  of 
the  wheels  now  on  the  market,  the  greatest 
objection  to  emery  wheels  fails  to  the 
grtnnd)  or  is  at  l(»st  materially  reduced. 


The  earliest  commercially  successful  solid 
emery  wheel  of  English  make  was  produced 
under  the  patents  of  Coles,  Jacques,  and 
Fonshawe,  clean  and  good  emery  being  mixed 
with  oiydised  oil,  pressed  into  moulds  and 
subjected  to  a  high  temperature  by  means 
of  superheated  steam.  Wheels  made  by 
this  process  are  strong  and  homogeneous, 
and  can  be  had  in  thin  discs.  Shellac  is 
also  prepared  in  a  peculiar  manner,  and 
used  as  the  cementing  mat«riaL  The  Union 
wheel,  known  aa  the  magnesion,  is  made  by 
means  of  oiy-chloride  of  magnesium,  and 
is  said  to  possess  enormous  inherent 
strength.  The  cementing  material  of  the 
famous  Tanite  wheel  is  stated  to  be  a  solu- 
tion of  leather ;  while  another  well-known 
wheel  is  made  by  bindinfi;  up  the  grains  of 
emery  in  an  insoluble  silieato  of  lime,  by  a 
process  which  is  extensively  employed  for 
the  manufacture  of  artificial  stone.  Mr. 
Bateman  pleaded  fairly  that  those  who 
tried  the  emery  wheel  should  try  it  undei- 
suitable  conditions,  and  give  the  workmen 
time  to  Icam  how  to  use  what  he  regards 
as  one  of  the  most  wonderful  labour- saving 
inventions  since  the  practical  application  of 
steam.  The  praise  is,  perhaps,  not  too  high, 
but  the  error  that  has  been  made  was  ima- 
gining that  emery  wheels  were  adapted  for 
all  kinds  of  work.  In  the  discussion  that 
followed  the  reading  of  the  !paper  several 
instances  of  the  legitimate  use  of  the  emery 
wheel  were  mentioned — e.  g.,  the  finishing 
up  of  wrought -iron  gratings  and  the 
skinning  of  work  previous  to  placing  it  in 
the  planer  or  the  lathe.  One  of  the  speakers 
said  that  he  had  seen  emery  wheels  used  to 
cut  the  ridges  on  millBtones.  Mr.  Wilson 
stated  that  to  grind  surfaces  mechanically 
flat  a  great  deal  of  skill  waa  required  on  the 
part  of  the  workman,  but  for  grinding  tools 
there  was  a  great  saving  in  using  emery 
wheels.  As  to  grinding  up  a  shaft  or  a 
crank  pin,  he  thought  that  emery  wheels 
would  not  supersede  the  lathe  until  hy- 
draulic forging  was  also  adopted,  for  if, 
say,  a  quarter  of  an  inch  of  metal  had  to 
be  taken  off,  the  cutter  would  do  it  quite 
as  quickly  as  the  emery  wheel.  At  the 
meeting  a  crank  pin  was  exhibited  which 
hod  been  forged  and  turned,  then  case- 
hardened  and  finished  on  the  wheel. 
Mr.  Mather  exhibited  some  locomotive 
slidE-bars  i{hich  had  been  faced  up  by 
means  of  an  emery  wheel.  Slide-bars 
become  hollow  in  coui-se  of  time,  and  were 
formerly  trued  up  by  a  copper  lap  and 
emery.  Now  they  are  put  m  a  machine 
under  an  emery  wheel  4in.  wifo,  and  in 
about  an  hour  the  hard  steel  bars  were 
trimmed  up.  Becently  they  had  used 
metalinc  bearings,  which  gave  evidence  of 
being  long  lived,  whereas  tne  brasses  wore 
very  rapidly,  owing  to  the  particles  of 
emery  being  carried  between  the  rubbing 
surfaces  by  the  lateral  motion.  Mr.  Mather 
gave  a  vei-y  good  character  to  tbe  metalinc 
bearings,  which  in  the  case  in  question  are 
rather  severely  tested,  for  after  the  slide* 
bars  have  passed  once  or  twice  under  tho 
emery  wheel  considerable  pressure  is  put 
upon  the  bearings,  the  wheel  being  screwed 
down  hard.  Thesnbject  is  one  that  deserves 
the  attention  of  mechanics,  and  Mr.  Bate- 
man has  done  good  service  by  introducing 
it  in  a  public  manner,  and  inviting  dis- 
cussion. 


COBRTJOATED  BOILER  FLTTES. 

THE  experiments  recently  made  at  Leeds 
with  corrugated  boiler  flues,  to  which 
we  briefly  alludecl  last  week,  will  exercise 
a  considerable  effect  on  steam-boiler  con- 
struction. The  results  already  attained  arc 
of  the  moat  extraordinary  cnaracter,  and 
have  excited  a  lively  feeling  of  interest 
amongst  engineers  and  boiler-mak>'rs. 
(vornigated  furnace  crowns  to  locomotive 
fire-boxes  arc  not  unknown,  and  an  approach 
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to  the  preseDt  device  is  seen  in  the  ex- 
pansion rinj^B  freqneutly  placed  at  abort 
intervals  in  the  fine  tubea  of  CoriUBh  and 
liancoHhire  boilers.  These  ezpansioa  rings 
are  of  ^  section,  and  are  bolted  bj  means 
of  their  flimges  to  the  plates  of  the  tubes. 
It  remained,  however,  for  Mr.  Samson  Poi, 
of  the  Leeds  Forge  Worlta,  to  corrugate  the 
flne-tabes.  ajid  when  suitiible  machinerj 
baa  been  devised  for  effecting  the  object,  a 
new  departure  in  boiler  conBtmction  will 
be  taken,  with  reaulta  that  remain  to  be 
seen.  At  present  the  corrngation  is  dgne 
b;  stamping  between  two  dies,  and  in  the 
tube  experimented  upon  the  pitch  of  the 
corrugations  vaa  6in.,  with  a  depth  of  about 
li'ia.  It  ia  obvions  that  metal  CB.pa.ble  of 
undergoing  the  requisite  treatment  must  be 
of  a  ver;  ductile  and  soft  charaoter,  and 

from  the  abaenoe  of  anj  suitAble  i ' 

doing  the  work  in  the  bast  mam 
clear  that  whatever  resnlta  may  have  been 
obtained  can  be  vastly  improved  npon. 
Before  giving  an  account  of  the  experi- 
ments and  the  results  obtained,  it  will  be 
as  well  to  consider  brieflj  the  effects  of 
corrugating  a  boiler  flue.  It  is  well  known 
that  the  flue-tube  of  a  Cornish  boiler  is  a 
most  excellent  stay  for  the  end-platea,  bnt 
a  oousideration  of  the  effects  exercised  by 
its  expansion  Beverclj  discounts  whatever 
valae  it  muj  have  in  that  respect.  Natu- 
raltj  there  must  be  a  certain  amount  of  plaj 
in  the  flat  ends  of  Cornish  boilers,  bat  if  a 
T^d  tube  is  inserted  and  eecnred  to  tht 
and  such  tube  is  the  most  intensely  heated 
part  of  the  boiler,  ita  alternate  expansion 
and  fiontraction  when  the  fire  is  lit  and 
allowed  to  die  out  must  tend  to  bend  the 
end-platee  near  their  seams  of  rivets. 
When  expansion  rings  are  placed  in  the 
flues,  thev  take  up  all,  or  nearly  all,  of  this  ! 
lengthening  and  shortening  movement  of 
the  tube,  and  undoubtedly  save  the  end-  ' 
plates  from  bcndins  strains.  The  corru- 
gated flue  will  probably  take  up  the  whole 
of  the  expansion  in  itself,  but  at  the  same 
time  it  is  probable  that  it  will  cease  to  act 
as  a  stay.  As,  however,  the  end-platee 
can  be  stayed  by  other  means,  there  would 
appear  to  be  no  lose  of  strength  front  this 
aspect  of  the  new  method.  With  a  cor- 
rugated flue  it  ia  evident  there  will  be  au 
increase  of  heating  surface,  with  the  ad- 
vantage, in  one  way  of  looking  at  it,  that 
the  gases  will  impinge  against  tbe  deflected 
"  ribs,"  or  corrugations,  in  a  manner  which 
is  believed  to  insure  the  taking  up  of  the 
heat.  One  side,  however,  <^  the  corruga~ 
tions  will  be  turned  away  from  the  flames. 
so  that  the  actual  amount  of  surface  ex- 
posed to  the  fiercest  beat  will  not  exceed 
that  of  a  plain  tube,  bnt  if  no  disodvanttwe 
ia  found  in  the  continued  action  of  the 
flame  on  the  projecting  ridges  of  metal  it  is 
probable  that  a  corrngated  flue,  by  breaking; 
up  the  current  of  Same  and  hot  gaaes,  will 
be  found  to  evaporate  more  water  per  pound 
of  fuel  than  the  plain  tube.  At  one  works, 
indeed,  where  two  new  boilers  have  been 
put  down,  which  are  exactly  similar  except 
that  one  has  a  corrugated  flue,  it  is  found 
that  the  latter  evaporates  21b.  more  watar 
per  pound  of  coal  than  the  plain  flue,  but 
It  ie  evident  that  trnetworthy  results  arn 
not  to  be  obtained  from  new  boilers  until 
they  have  been  so  long  in  work  that  in- 
crustation may  begin  to  exercise  an  effect. 
These,  however,  are  points  that  must  b'.' 
considered  hereafter.  At  present  we  nro 
brought  face  to  face  with  the  demonstration 
of  the  extraordinary  fact  that  simple  cor- 
rugation of  a  flue  tube  vastly  inereasea  its 
ab'ength.  The  formula;  uaed  for  eatimatinp 
the  strength  of  boiler  flues  are  known  to 
give  only  an  approximately  accurate  result. 
and  a  very  large  factor  of  safety  is  taken 
by  all  careful  boiler-makera.  but  when  wo 
arc  told  tliat  a  tube  Teprenenting  a  portiou 
of  a  very  common-sized  flue,  save  that  it 
ma  cormgated,  withstood  l.OMlb.,  whoreaa 


plain  tube  yields  at  2001b.  or  thereabouta,  Itiologit  dtr  Pflanttn.  He  eotperimented  in  two 
it  ia  evident  that  a  remarkable  discovery  siiccaadva  winteta  with  barley  and  oala.  Tte 
been  made.     The  t^  was  a  cold  — ■■'*"  "'  "•■ i"—*™.;™-  =■-.*  "*  **"— 


lod  was  carried  out  in  the  following  man- 
ner. A  strong  welded  cylinder  of  wrought 
ron,  llin.  thick,  7ft.  long,  and  about  3ft. 
lin.  in  internal  diameter,  was  fitted  at  each 
snd  with  a  strong  cast-iron  ring,  in  which 
.i  groove  was  sunk  for  the  entry  of  the  end 
of  the  cylinder.  The  latter  was  strengthened 
by  five  welded  rings.  Sin.  by  Sin,,  bored  and 
jbrunk  on,  and  the  two  cast-iron  rings  were 
held  together  by  bolts  and  nuts.  The  ends 
of  the  flue  tubes  to  be  tested  were  turned, 
io  that  when  placed  within  the  cylinder 
they  made  a  water-tight  joint,  with  a  ring 
at  indiarubber  of  cup-leather  form  aunk  in 
i  groove  in  the  cast-iron  rings.  By  tbia 
irrangement  the  whole  interior  of  the  flae- 
'.ube  to  be  tented  could  be  examined  and 
aieasured  with  aecnracy  at  intervals  during 
ihe  experiment.  The  mean  diameter  of  the 
plain  flue,  which  was  teated  under  the 
raperintendcnce  of  officials  from  the  Board 
i>f  Trade,  tbe  Admiralty,  and  Lloyd's,  in  the 
presence  of  a  number  of  well-known  en- 
gineers, was  36'S&in.,  having  a  departure 
Erom  a  circular  form  of  034in.  It  had  a 
thicknoBs  of  0-375in.  The  preasure  was  put 
an  in  increments  of  S51b.,  as  shown  by 
lin,  dial  gange  capable  of  registering  up 
fOOlb.,  the  indications  being  higher  thf 
those  of  a  12in.  gange  cipable  of  registering 
1,2001b.  Ueasuremcntsweretakenaftereach 
increase  of  pressure,  and  the  vertical  and 
hoiizontal  deflection  meaaDred  at  twoplac< 
bnt  with  these  details  we  are  not  now  cc 
cemed— anffice  it  to  say  that  the  tube  gave 
way  at  2001b.  on  the  square  inch,  or  at 
ihont  half  the  pressure  it  was  calculated  to 
withstand  according  to  the  formulaa.  Thi 
cormgat^  tube  was  then  inacited,  itb 
dimensions  and  thickness  being  almost  thi 
same  as  the  plain  tube,  except  that  it  wai 
about  an  inch  smaller  in  diameter.  Tlit 
test  waa  commenced  at  a  pressureof  2001b. 
the  increments  being  501b.,  but  the  wholt- 
being  taken  off  between  each  increase.  As 
stated  laat  week,  the  corrugated  tub? 
bulged  at  4fi0lb.,  but  retained  a  large 
amount  of  strength  after  it  failed ;  whereaR 
in  the  plain  tube  the  rupid  spread  of  the 
bulge  under  a  reduced  pressure  showed  that 
when  flattening  of  a  plain  flue  tube  once 
commences  it  will  go  on  rabidly,  and  ex- 
plained why,  in  the  case  of  boilers  exploded 
from  weakneaa  of  the  flue  tube,  the  latter  is  i 
frequently  found  collapaed  from  end  to  end. 
Subsequent  examination  of  the  corrugated 
tube  disclosed  tbe  fact  that  the  weld  neai- 
which  the  diatortion  had  commenced  wa* 
imperfect,  and  ita  comparative  failure  was 
thus  explained.  That  simple  cormgation 
should  more  than  double  the  sti-ength  of  a 
flue  tube  is,  however,  sufficiently  remark- 
able, and  as  there  is  no  dsu  t  that  future 
experiments  will  give  very  much  higher 
results — a  similar  tube  previously  tried 
gave  way  at  1,0701b. — we  may  expect  to  hear 
shortly  of  a  revolution  in  boiler  construc- 
tion. Already  many  of  the  foremost  marine' 
engineers  have  adopted  tbe  corrugated 
flues,  and  the  reaulta  obtained  in  practical 
work  will  be  looked  for  with  some  dcgreeot 
anxiety.     ^^^^^^^__^^^__ 


eaults  of  bis  own  investigations  and  of  thoM 

<it  previous  students  of  this  subject  are  summsd 

.  the  following  propositions: — 

There    is    no   determinate   temperatarc 

for  the  germination  of  the  seeds  ol 

a.  species.    This  rather  ahows  small  variation*. 

nccording   to   the   individaali^   of    aeparatt 

2,  Seeds  suffer  daring  action  of  the  maii> 
mum  temperatme  a  daterioration  observabk 
liotb  in  dday  of  the  time  of  germinati<ai  and 
in  slower  development  of  the  germ. 

3.  Tbe  germination  of  healthy  aeeda  taka 
place,  under  favonrable  germinating  oo» 
ditiona,  irregularly.  That  is  to  say,  of  a  largt 
□umber  of  seiads  placed  for  germination,  a  smu 
number  at  one  time  begins  to  germinate ;  lator 
the  number  of  seeds  germinating  in  the  Baaa 
[lariod  rises  and  reaches  a  maximum,  thM 
i^TodaaUy  falls  to  sere.  Tbe  beginning  ud 
ond  of  the  germination,  and  ocennenoeof  tht 
inaxiinum,  are  different  both  aooording' to  thi 
Bpeciea  and  acoordingte  tiiB  nature  of  tna  ssidl 
in  a  species. 

.  i.  tinder  ordinary  conditiona  aeeds  1cm  Hub 
germinating  power  more  or  less  quickly; 
iiocording  to  species  and  i  odividnalitr  of  tM 
particular  seeds.  This  loss  of  germinatiB| 
power  occurs  in  ur  saturated  with  viqiOH 
more  quickly,  tbe  higher  the  temperature.  U 
IL  temperature  of  about  60°  C,  in  air  aatmaW 
>ritb  vapour,  and  even  in  24  hoars,  bnt  aln  ll 
i)rdtnary  temperature,  there  appeara  in  soM 
.leeds  very  quickly  a  deterioiatiou  of  gcnat 
Dating  power. 

-  G.  In  vaponr-aatnrated  air  seeds  do  not  com 
to  germination  through  the  inflaesoe  of  thaak 
moisture  alone,  when  the  temperature  remalM 
fonitant.  A.  i;ermination  eon  only  oconr  wlM 
libroagb  great  and  repeated  variatioas  d 
moisture,  a  dew  formation  occurs  on  tbe  ikAi 

,    .    ^  nsOk 

jury,  it  appears  more  quokly  the  higher  &K 
mperature.     Seeds,  however,  can  alwa^  btn 


'^mp'eratureT  Seeds,  however,  can  alwa^  b__. 
(or  several  hoars  in  water  atemperabm^Ud 
is  not  too  high  above  the  nuudmum  of  gwntat 
tion  (up  to  66°). 

7.  If  the  sqeds,  when  heated  tmderwataR 
aiperienoe  a  wont  of  o^gen,  thej  suffer  MM 
than  with  free  acceaa  of  oaygvi. 

S.  Seeds  that  are  moist  and  iwoUen  aha*; 
Indeed,  a  somewhat  greater  i«siitanae  to  thi 
injuriooB  action  of  high  tempeiatanN  than  ^p 
i^outai^i□g  porta  of  ^ants  (stem,  leavea,  fa^ 
but  the  difference  is  not  ve^  great.  A  grttM 
iifference  consists  in  the  fact  tbat  seeds  «l 
better  protected  against  injury  throogh  Ud 
bemperatnres  tbe  more  they  are  dxiadi  wUfe 
sap-containing  ports  of  plants  perish  thiaa^ 
drying. 

9.  Wb 
protected  against  the  injury  oi       „ 
ture.  the  most  thorough  drying  does  not  (i 
obviate  alb^ether  injury  bom  high  tai 


120°  and  iag°  C.  Ooa  cannot,  howerei.  gi**i 
quite  determinate  killing  temparatnra  tot  lb 
seeds  of  a  species,  as  this  varies  sligM^ 
according  to  the  individuality  of  Ute  MM 
Further,  the  seeds  of  different  species  an  IdU 
at  different  degrees  of  temperature- 

11.  Certaialy  every  temperature  above  A 
upper  zero  point  is  more  injurious  to  g^VB 
nation,  in  tbe  case  of  thoroughly  moist  ssidl 
the  higher  the  temperature  is,  and  tiie  Iomi 
it  acts ;  and,  further,  with  seeds  not  qaite  ^ 
any  temperature  above  the  upper  aeKi  ptii 
will  dam^e  germination  in  general,  man  fi 
greater  tbe  quantity  of  water  in  the  lead.  D 
lO  limitation,  however,  remains,  that  tempMl 
up  to  60°,  70°  C.  (in        


INFLUENCE  OF  HEAT  ON  THE  QEH- 
HINATING  FOWEB  OP  SEEDS. 

THE   fact    haa    been    demonstrated    by  K. 
S.ichs,  tbat  most  sap-containing  plontr 
are  kiUed  by  sn  air  temperature  ot  51°  C.  ' 
to  30min..  while  for  killing  in  wntet  at*. 

ratore45°to4G°,  operatingforlOmin.,  issoffi- Ihigber),   set  favourably  t_     ._.    „. 
cient.    It   ia    quite  otherwise,  however,  witli  ,  power  of  many  seeds  when  the  water  in  thai 
some  organs   of  plants   which   represent  th »!  does  not  exceed  a  certain  amount, 
state  of  rest  ol   plant  life— CBpecially   seedii.        12.  When  seeds  in  boilini  water  do  not  M 
The  qneation  what  tempenturo  these  may  bear    their  germinating  power,  this  must  alwm  1 
witboat  losing   their    germinative  power  h».i    due  to  the  fact,  that  the  organs  eoncerne^  •' 
been  studied  by  several  experimenters.  Among   protected  by  certain  oonditiona  of  ormoW 
the  moat  reoent  researches  on  the  subjeot  are  ,  agunst  the  entrance  of  the  warm  wato  tt 
thoMot  M.  Just,  deicribad  in  the  Bfftrar*  sari  inner  tissues. 
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13.  Tike  iBJmiea  oaiued  to  seeds,  both  moist 
nd  dry*  by  action  of  heat,  have  f^reat  simi- 
htfity  to  those  injuries  which  seeds  suffer,  under 
MtaialoonditionB,withincreesingage — at  least, 
10  fsr  sa  the  begphming  of  germination,  dura- 
tion of  the  pTOoess,  and  percentage  of  germina- 
tion are  ooneemed. 

14  The  injuries  caused  by  high  temperatures 
tmear  in  the  following  way :  The  beg^ning 
ff  germination  is  debiyed ;  tiie  absolute  germi- 
M&g  time,  as  also  the  relative,  are  prolonged ; 
the  BMudmnm  of  germination  always  occurs 
hisr,  and  is  iJways  more  indistinct ;  the  per- 
Mktage  of  germination  is  less. 

15.  The  killing  of  seeds  by  actions  of  tern- 
fsatore  (25"*  to  125*"  G.)  has  nothing  to  do 
lith  the  eoagolation  of  the  albumen. 


nS   OB^AH:    A    COICPBEHENSIYE 
IIEATISE  ON  ITS  KANUFACTU&E, 
ROCUBAL.  AND  LODGMENT.* 
Bt  John  Watson  Wabman, 

o/ikt  Cott^gt  of  Or^amjts,  London. 


PiRT   L  — GENERAL    TREATMENT   IN 
JKANUFACTURE. 

I,  TT  will  be  obrious  that  in  a  location  liable 
A  to  ocnsiderable  rise  of  temperature  (as  in  a 
concert-room)  the  wind  supply  should 
h  diawn  firom  a  colder  region,  as,  a  lower  un- 
Med  chamber;  thus  cool  air  wiU  be  con. 
tetiy  paanng  into  the  Organ,  so  preventing 
ii  Pipiea  rising  in  pitch.  Mr.  Willis,  in 
W,  took  ont  a  Patent  (No.  1061)  with  respect 
totltis  arrangement. 

T«  BtampleM.  In  Cathedral  arrangement  it  is 
jMnHyboth  best  and  easily  practicable  to 
Jnethe  Bellows  away  from  the  Instrument, 
■  the  latter  stand  on  or  near  the  ground, 
iai  with  ample  space  above ;  in  which  case,  as 
ii  whole  of  the  Manual  Soundboards  ought  to 
jIlkaptwellQp.  the  spaco  at  bottom  of  the 
ly  well  be  occupied  with  the  Bellows. 
Bwement  is  carried  ont  in  the  large 

tefay  Hill  in  the  nave  (or,  rather,  I  believe, 
taanaept)  of  Worcester  Cathedral. 

V.  In  Canterbury  Cathedral  the'  Organ  is 
I  iheed  in  the  trif  orium— of  course  spread  along ; 
Bellows  consequently  are  at  the  side  of 
ftiipeaking  portion  of  the  Instrument— occu- 
ifin^in  ftuct,  one  bay.  The  arrangement  is 
[  lit  of  Longhurst,  sea. 

L  At  Windhester  Cathedral  (Henry  Willis) 
[ftiBdIowB  proper  occupy  the  usual  position 
jlkthebaseoz  the  Csae;  the  Organ  elevated 
kbly.     On  the  floor  of  the  Cathedral, 
.  ia  a  set-^dded,  I  believe,  by  HiU-of 
Donbl»«otion   Feeders,    driven    by 
■alio  power,  and  suppyling  up  through  a 
rTnmk  into  the  Beceivers  of  the  Bellows 
Bellows  are  of  the  usual  form  with  own 
complete).    See  also  Blowino  action 
J)- 

f.  At  Wertminster  Abbey  (HiU's  arrange- 

Ht)  the  Bellows  are  just  beneath  the  ohoir 

■■■-roof  on  which  the  Organ  stands — hunf?, 

[h  hel^  orer  the  heads  of  the  Blowiats,  the 

of  ao  raising  being    to   shorten    the 

Bellows  and  blowists  thus  occupy  a 

I  forming  a  portion  of  the  screen. 

At  Glouoeater  Cathedral  the  whole  of  the 
(ammgement,  I  believe,  by  U.  Willis) 
loi  tM  screen ;  the  Bellows  outside  the  case, 
~  hidden  from  view  from  beneath  by  the 
^l^et  of  the  screen. 

IB,  a.]  At  Manchester  Cathedral  (Hill)  the 
'  ilMn  are  nlaced  in  a  side  chapel,  together 
rtheHydmnlic  Engine  that  drives  them, 
[ftteomanmioation  with  the  Organ  being  by 


k  At   the  Cathedral  of   XJlm,   in    Swabia 
Cdekei),  the  Bellows  are  placed  in  the  crypt. 

A  At  St  Pknl's,  London  (H.  Willia),  and 
1^  Miiwter  (HiU),  the  crypt  is,  I  believe, 
I  the  poaition  selected.  In  the  first-named 
Meeamshazdhr  any  other  location  possible, 
■  O^gaa  bong  divided  into  two  halves,  lofty, 
Aviiy  shallow  at  the  base ;  in  the  latter  case 
It  laatainMnt  la  on  the  screen,  but  owing  to 
b.  gnat  awnber  of  the  Stops  the  space 
It  ham  had  to  be  utilised  for  a  portion 

.    •l&iightirvierTSd. 


of  the   speaking  or   working  parts   of   the 
Instrument. 

d .  In  Chamber  arrangement  the  problem  is 
aomewbat  simpler:  there  is  not  here — if  in. 
strument  bo  small — that  strict  necessity  for 
keeping  Bellows  outside  of  Case;  for  entire 
Instrument  ought  to  admit  of  being  drawn 
forward  (see  4^,  v.),  and  this,  if  Building-frame 
properly  constructed  (see  that  Department) 
Bellows  will  admit  of  easy  access  or  wi^drawal. 

e.  A  very  excellent  Chamber  Arrangement 
is  to  have  the  Bellows  immediately  beneath  the 
Organ — that  is,  hung  from  the  joists  of  the 
portion  of  the  floor  on  which  the  instrument 
Btands,  the  Windtrunk  passing  through  .the 
the  floor ;  the  only  drawback  is  the  necessity  of 
disconnecting  the  'IVunk  to  be  able  to  run  the 
Organ  forwsxd,  but  it  must  be  borne  in  mind 
that  the  removal  of  the  Bellows  gives  such 
excellent  access  to  the  lower  part  of  the  instru- 
ment that  the  necessity  for  drawing  it  forward 
is  very  much  lessened,  or  got  rid  of  altogether. 
Of  course  it  is  preferable  that  the  room  beneath 
the  Organ  be  sufiioicntly  high-pitohed  to  allow 
of  free  passing  beneath  the  Bellows,  and  it  is 
desirable  that  the  temperature  of  the  two 
rooms  be  the  same. 

f.  In  the  small  Organ  (by  Gray  and  Davi- 
son), in  the  private  apartments,  Buckingham 
Pslace,  the  Bellows  are  in  an  adjoining  passage, 
where  they  appear  as  a  table. 

g.  In  the  Organ  (by  Kini;,  London),  built  for 
Dr.  Huggins,  of  Upper  Tulse>hill,  London,  the 
Bellows  ure  in  the  coach-house,  adjoining  the 
kitchen  ;  the  Trunk  (Drain-piping)  runs  round 
or  under  the  house  to  tho  drawing-room,  in 
which  the  Organ  is  placed ;  steadiness  is  here 
very  much  wanting,  owing  to  the  diameter  of 
the  Trunk  being  1>oo  small  in  proportion  to  its 
considerable  length. 

h.  The  Organ  (by  T.  Jones,  London)  built 
for  S.  D.  Arundel,  E^q.,  of  Hackney,  London, 
has  two  complete  Bellows — one  of  the  ordinary 
kind,  occupying  the  usual  position  in  the  base 
of  the  Case,  and  supplying  for  Hand-blowing ; 
but  trapped  Automatically,  so  as  to  serve  as 
a  Beservoir  to  another  Bellows,  placed  in  the 
basement  of  the  house,  weighted  iin.  heavier, 
and  driven  by  hydraulic  power.  This  is  a  very 
excellent,  but,  of  course,  rather  expensive 
arrangement. 

1.  With  Chureh  Organs  rather  more  considera- 
tion is  required,  the  treatment  of  the  instru- 
ment itself  being  subject  to  so  much  variation. 
Here  the  desirability  of  keeping  the  Bellows 
outside  the  Cose  remains  strongly  in  force ;  a 
very  excellent  plan  is  that  followed  at  St. 
Martin's-in-the-Fields,  London  (Bevington), 
where  the  Organ,  being  in  a  West  gallery,  the 
Bellows  are  in  the  belfry,  behind  the  instru- 
ment. The  present  craze  in  favour  of  having 
the  Org^n  at  the  East  portion  of  course  mili. 
tates  against  this  arrangement,  except  in  those 
comparatively  rare  cases  in  which  a  tower  is 
placed  East  of  the  centre  of  the  building.  At 
St.  Philip's,  Waterloo-place,  London,  the 
Bellows  are  also  in  belfry  behind  Organ. 

j.  At  the  Parish  Church,  New  Bomncy,  Kent, 
the  Organ  (Matson  and  Sturges,  Ashford) 
has  no  regular  Cose,  merely  a  Screen  from 
which  the  Buffet  projects ;  the  instrument  is 
spread  abroad  in  a  very  accessible  manner  at 
the  East  end  of  the  South  Chancel  aisle.  The 
Bellows  are  quite  clear  and  free,  both  all  round 
and  over,  being,  in  fact,  totally  disconnected 
from  the  Organ,  though  still  kept  as  close  as 
convenient. 

k.  At  Boughton  Malherbe  Church,  Kent, 
the  Organ  (by  preceding)  being  hung  from  the 
princii^s  of  the  roof  by  iron  rods,  the  Bellows 
are  beneath  on  the  ground,  enclosed  in  a  boxing 
or  breastwork  in  harmony  with  the  seating  of 
the  church. 

L  At  Sturry  Church,  Kent  (Wedlake,  London) 
the  Bellows  are  similarly  placed  to  the  laat^ 
named,  but  the  Organ,  instead  of  being  hung, 
here  occupies  the  usual  Cathedral  position 
on  the  Screen  dividing  the  Chancel  from  the 
Nave.  (See  also  a  little  back,  7,  t.,  for  reasons 
why  supply  is  not  here  steady.) 

xn.  At  St.  Mary's  B.C.,  Newcastle-on-Tyne 
(Lewis),  the  Bellows  proper  are  at  tho  ex- 
treme  flanks  or  side  ends  of  the  Organ,  which 
is  triangular  (approx.)  on  plan ;  they  are  thus 


separated  by  the  halves  of  the  Pedal  Organ 
from  the  body  of  the  instrument.  For  an  Organ 
triangular  on  plan  (a  very  excellent  form)  this 
is  sometimes  the  best  arrangement. 

n.  At  the  Temple  Church,  London  (arr.  by 
Bobfon,  London,  believed),  the  Bellows  are  in 
a  room  beneath  the  Organ,  the  instrument 
itself  being  in  a  chamber  projecting  from  the 
North  Aisle  at  about  the  centre  of  the  length 
of  the  building. 

0.  At  Willesborough  Church,  near  Ashford* 
Kent,  the  instrument  was  many  years  ago  con- 
verted  by  Mr.  W.  Steddy,  the  Organist,  into 
the  pattern  now  known  as  Scudamore  (quite  * 
independently,  however,  of  any  knowledge  of 
Mr.  Baron's  designs),  with  reversed  Claviers; 
the  Bellows  occupying  the  usual  position  at  the 
base  of  the  Case,  but,  of  course,  behind  the 
player,  and  quite  free  of  the  Claviers.  The 
main  Organ  stands  against  the  North  wall  of  . 
the  Chancel. 

p.  In  Concert  instruments  it  is,  as  a  rule, 
most  desirable  to  keep  Bellows  outside  the 
Case — 1st,  for  assisting  to  keep  latter,  when 
crowning  an  Orchestra,  within  reasonable 
limits;  2nd,  for  purpose  of  convenience  for 
operation  of  Blowing,  which,  whether  by 
Machine  or  PerKonal,  must,  of  course,  not  be 
visible  to  the  audience. 

q.  There  is  here  the  more  reason  for  so  placing 
Bellows  :  1st,  because  of  economising  the  ample 
room  generally  existing  beneath  orchestni; 
and,  2Qd.  for  the  reason  that  one  or  more  of 
the  Soundboards  may  often  be  much  elevateds 
thus  giving  chance  of  necessity  for  Reservoir. 

r.  The  most  noteworthy  Concert  Instrumoit, 
so  far  as  I  am  aware,  in  which  this  arrange- 
ment has  been  departed  from  is  at  Exeter 
Kail,  London  (Walker,  London),  where  the 
Bellows  occupy  the  usual  posution  in  the  lower 
part  of  the  Case ;  whether  any  more  suitable 
position  was  here  available  I  cannot  say. 

8.  At  the  Crystal  Palace,  London,  the  Organ 
(by  Gray  and  Davison)  has  its  numerous 
Bellows  in  a  sort  of  Chamber  at  the  back  of  the 
Instrument. 

t.  At  the  Bow  and  Bromley  Institute, 
London  (Brindley,  of  Sheffield)  ;  and  the  Town 
liall,  Melbourne,  Australia  (a  large  Instru- 
ment, by  Hill),  the  Bellows  are,  I  believe, 
beneath  the  Organ  proper,  under  the  orchestra. 

n.  At  the  Albert  Hall,  London ;  St.  George's 
Hall,  Liverpool';  and  the  Pavilion  Dome, 
Brighton  (ail  by  Willis),  the  Bellows  are  in  an 
ample  chamber  beneath  the  Instrument.  At 
the  Leeds  Town  Hall  (Gray  and  Davison)  the 
Bellows  are  also  thus  placed. 

y.  All  the  foregoing  arrangements  are, 
except  in  the  two  specified  (Sturry  and  the 
Tulse-hill  Organ),  quite  satisfactory  so  &x  as 
author  is  aware. 

W.  Exact  Location  and  Arbanoxvsnt. 
It  will  be  seen  in  Blowing-action  (18,  h.)  that  it 
is  always  best  where  practicable  to  have  two 
handles  as  close  as  permissible,  so  that  a  single 
blowist  can  as  a  makeshift  supply  a  little  wind 
to  both  departments. 

Z.  There  may,  however,  be  cases  in  which  the 
two  Handles  nntst  be  placed  at  different  parts 
of  the  Instrument.  When  this  is  so,  more  con- 
sideration is  required.  Supi>osing  the  pressure 
Apportionment  such  as  to  obtain  a  practicable 
or  sufficient  amount  of  wind  (that  is  to  say,  snflS- 
cient  for  some  purposes  on  occasions)  from  one 
only  of  the  Handles  the  putting  of  the  latter 
apart  need  nut  entail  any  additional  labour. 
With  regard  to  this  point  circumstances  must, 
of  course,  be  borne  in  mind,  in  addition  to  the 
actual  Apportionment.  Consult  latter  (9,  x), 
and  then  consider  under  what  circumstances 
Organ  is  likely  to  be  required  when  both 
blowists  not  present.  For  instance,  suppose 
one  Bellows  supply  only  Pedale  (a  very  common, 
though,  in  author's  opinion,  very  unadvisable 
arrangement,  as  a  rule)  it  is  evident  that  one 
Handle  will  do  both  for  choir  and  private  prac- 
tice^that  is  to  say,  it  can  be  made  shift  with : 
the  Pedals  can  be  dispensed  with  entirely  at 
ordinary  choir  practice,  and  for  private  praotioe 
there  are  tho  Man-to-Fed  couplers. 

y.  As  a  rule,  however,  it  will  be  best,  when 
two  Handles  are  separat<:d,  to  be  able  to  get  a^ 
little  wind  for  every  de^oj^tvEi^iil  V^  tcaskda  tjt 
the  one  1iandi\fi  •,  wA  \Jaft  \w»\*  Ts«iCasA  ^  ^s«^^^ 
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thia  will  be  to  have  the  Lighter  preeBiire  Bellow 
fnmithed  with  Automatic  ralve  of  the  oaaal 
kind  (MS  14,  k).  bo  u  to  oonTeit  at  pleuare 
the  BaceiTer  of  eaii  Bellows  into  a  Beaervoir  in 
eonneotion  with  the  heftvier  presaure  Bellows. 
Of  oontse,  thia  Valve  must  be  under  control 
from  theontaide  of  the  Organ,  bo  cinbe  closed 
when  desited;  otherwise  the  Feeders  of  the 
lighter  prMsnre   BeUowa    will  be  oaeleBB,  for 
the;  eannot  supply  the   heayier  Bellows. 
the  latter  will  not  rise  till  the  lighter  Beservoir 
ia  full,  and  when  thin  is  aceompltshed  the  coi 
munioation  between  Feeders  of  hghter  Belloi 
'  and  Beceiver  of  heavier  Bellows  is  cut  oIT — the 
lighter  Beceirer  being  ktpt  filled  b;  the  heavier, 
jui    example    of    thia    oonnection-at-plaaBura 
ooonra  at  St.  Michael's,  Comhill  (Brjceson  or 
Bobeon ;  Organ  originally  by  Een£  Harris). 

S,  The  foregoing  amtngement  has  only  one 
diaadvanti^fr^-Tui.,  that  if  the  connection  were 
inadverteaUy  left  nnclosed  the  wind  snppl; 
would  not  be  sufficient :  but  this  is  obriouBly  of 
little  real  importance,  for  regular  Uowist  and 
organist  will,  or  aboold,  both  be  acquainted 
with  the  working  of  the  Valve,  and  it  is  not 
likely  that  on  any  important  occasion  both 
persona  wonld  ba  absent ;  besides,  if  desired, 
the  Valve  can  be  put  in  automatic  connection 
with  the  little  door  looking  beneath  lighter 
B^ows-handle,  so  that  any  nse  of  latter  with, 
out  the  Valvee  being  olosed  will  be  rendered 
impoBsible. 

[B,  a.]  There  U  an  arrangement  by  which 
the  foregoing  and  the  Valve  conneotion  itself 
might  iKith  be  saved,  and  at  same  time  either 
H^dle  rendered  available  ;  it  conaiets  aimpi; 
in  providing  the  Lighter  Bellows  with  a  second 
bottom  to  its  Receiver,  this  Second  bottom 
being  above  the  OHoal  one,  and  having  on  it  the 
A.ntomatic  Valve  ;  the  Suckers  of  the  Beceiver 
on  the  true  bottom  of  Beceiver  aa  naual.  A. 
hollow  space  thus  eztenda  beneath  the  whole  ot 
the  false  bottom,  and  into  thia  apace  the  Feedera 
supply.  Thus,  it  will  be  obvious  that,  no 
matter  which  Handle  is  uaed,  the  lighter 
Beceiver  will  be  first  raised,  then  the  heavier ; 
when  both  Handles  are  used  both,  of  course, 
feed  into  heavier,  which  itself  suppliea  the 
lighter.  There  must  here  be  a  tell-tale  from 
heavier  Beceiver  to  each  Handle. 

b.  This  arrangement  ia  not  recommended  by 
author,  for  two  reasons :  1.  Each  Blowist  may 
try  and  shirk  his  work,  and  the  result  be  that 
wind  "  go  out ;"  at  the  same  time  it  is  almost 
impoaaible  in  anch  case  to  discover  the  real 
culprit.  2.  There  is  great  danger  of  unsteady 
blowing,  from  both  Handles  supplying  into  one 
Beceiver.  This,  of  course,  is  the  more  likely 
when  the  lighter  Beservoir  is  not  being  drawn 
on,  and  for  this  reason  the  Apportionment  might 
be  fettered.  Where,  however,  the  connection- 
at-pleasure  does  not  aeem  desirable — either 
through  difficulty  of  Ketting  at  Valve  in  ease 
of  derangement  or  constant  ^ange  of  blowists 


D  BmLLOWS,  13,  a},  the  arrangement  may 
OocasionaUr  be  of  use. 

S«e  now  BismTOias  (14,  m.)  with  reference 
-to  siie  of  Trunk,  ko. 

C  For  more  than  two  presanrea,  whole  of 


coming  under  head  of  Aaa^HamirT  except  for 

OiHSBAi,  LocATiOH  (ontc) — (mDisiok  (7,  f.). 

(To  b»  ttmtimttd.) 


IKFBOTED  L0CE8, 
rpHE  Improved  oonstniction  of  locks,  illas- 
•'-  tratoa  in  the  annexed  engravings,  is  the 
invention  of  Hen  T.  Eromer,  of  Freiburg,  and 
has  been  patented  in  thia  country  by  Uesars. 
Chabb.  The  improved  lock  is  formed  ot  two 
cylinders — one,  the  outer  one,  ftied  and  forming 
part  of  the  lock  case,  the  other  capable  ot  re- 
volving within  it,  and  carrying  in  its  interior  a 
number  of  slide*  which  lie  across  it  one  above 
the  other,  and  project  alternately  throogh  slits 
formed  in  its  two  opposite  sides,  and  enter 
eonciponding  illti  formed  in  the  oppodte  ndes 


of  the  interior  of  the  outer  fixed  cylinder, 
thereby  locking  together  both  cylinders  by,  as 
it  were,  a  series  of  cross  bars,  which  offer  great 
resistance  to  the  lock  being  opened  by  ^>rce. 
Fig,  1  is  a  front  view  of  the  lock,  with  the  cover 
plate  removed,  and  Fig.  2  is  a  transverse  sec- 
tion. A  is  the  outer  cylindrical  case,  which 
can  be  secured,  say,  to  the  door  of  a  safe  by 
screw  bolta  entering  the  holes  in  the  enlarged 
flange,  which  projects  beyond  the  remainder 
of  the  case,  as  shown ;  B  is  the  inner  cylinder, 
of  two  different  diamet«i«,  fitting  the  interior  ot 
the  cylinder,  A.  The  larger  end  ot  the  cylinder, 
B,  is  hollow,  and  receives  within  it  a  number  of 
slides,  C,  wbioh  lie  one  above  the  other,  as  seen 
in  Fig.  S.  The  opposite  sides  of  thia  part  ot 
the  cylinder  are  notched  or  out  away  for 
the  ends  of  the  shdea  to  pasa  through,  and 
ent«r  corresponding  notches  in  the  aides  of 
the  interior  of  the  outer  caae.  Bach  sUde,  C, 
baa  a.apring,  C,  secured  to  it;  theouterendof 
the  spring  is  made  into  a  small  coil  or  bend,  so 
that  it  may  be  held  in  one  or  other  ot  the 
slotted  undercut  recesaea,  D,  in  the  aides  of 
the  cylinder.  B,  as  shown.  There  are  two  ot 
these  recesses,  D,  and  they  are  on  opposite 
sides  of  the  cylinder.  The  slides  are  placed  so 
that  their  springs  come  alternately  into  the  two 
recesses,  the  end  of  the  spring  of  one  elide 
being  held  in  one  of  the  recesaea,  D,  whilst  the 
ends  of  the  springs  above  and  below  it  are  held 
in  the  other  recasa.  D.  By  this  meana  the 
alternate  slides  ate  fotoed  ontwajcds  in  opposite 


directions  to  their  aprines.  The  lower  part  of 
the  cylinder,  B,  is  solid,  and  aronnd  one-bait 
of  its  circumference  is  a  groove,  into  which 
enters  the  end  of  a  pin.  carried  by  the  oater 
case,  A.  A  radial  hole,  F,  ia  also  formed  in  thia 
part  ot  the  cylinder.  The  end  ot  thia  hole  can 
be  brought  oppoaite  to  a  corresponding  hole,  O, 
formed  through  the  outer  case.  A,  or  can  be 
turned  away  from  it  into  the  position  shown  in 
Fig.  2,  so  that  the  lower  part  of  the  cylinder 
then  formsanobstrnction  to  prevent  a  bolt,  not 
shown  in  the  drawings,  from  being  drawn  back, 
a  pin  which  stands  upwa^  from  the 
centre  of  the  cylinder,  B.  and  serves  as  an  axis 
for  the  key.  Standing  up  from  the  solid  bottom 
of  the  cylinder,  B,  is  also  a  short  stump,  I, 
against  which  the  key  acts  to  turn  the  cylinder, 
B.  from  ita  unlocked  into  its  locked  position. 
The  key  is  formed  with  stems  or  projections  on 
two  opposite  aides,  and  the  end  ot  the  stem  is 
also  bevelled.  In  order  to  unlock  the  lock  the 
key  is  turned  in  a  direction  away  from  the  short 
stump,  I ;  the  st«ps  on  the  opposite  sides  of  the 
key  tnen  act  on  the  slides,  and  diaw  them  in 
opposite  directions,  until,  when  the  key  has 
made,  say,  a  quarter  turn,  they  all  lie  within 
the  out«r  limit  of  the  cylinder,  B.  Two  oppo- 
site steps  of  the  key  then  bear  against  one 
of  the  slides,  by  preference  the  lowest  slide,  and 
the  key  cannot  turn  further  without  carrying 
ronnd  thia  elide  with  it.  The  slidea  and 
cylinder,  B,  are  therefore  turned  by  the  key. 


and  when  the  cylinder  has  made  c 
it  comes  into  its  nnlocked  position, 
tnm  further,  by  reason  of  the  st< 
ends  of  the  aLides,  but  in  reveraed 
now  again  opposite  to  the  notches 
of  the  outer  case.  A,  and  are  press 
by  their  springs,  so  turning  Che  k 
a  short  distance,  and  bringing  the 
jeetions  on  its  end  opposite  to  the 
allowing  the  key  to  be  withdrawn. 
ia  withdrawn  the  alides,  or  some  • 
pressed  outwarda  atill  further  by  t 
'When  the  lock  is  to  be  again  loche 
inserted,  and  ita  bevelled  end  actii 
slides,  withdraws  them  a  short  d 
key  ia  then  turned  towards  the  sho 
and  bearing  against  it  turns  the  c; 
slides  then  move  back  into  the  cy 
ends  being  rounded  off,  as  shown 
their  being  moved  back  when  tn 
direction.  When  the  cylinder  has 
into  its  locked  position  the  ends  i 
have  been  brought  oppoaite  to  thi 
the  outer  cylinder,  and  the  slide 
outwarda  by  their  aprings,  and 
cylinder  from  turning,  and  as  thi 
ject  from  two  opposite  sides  of  the  < 
lock  and  hold  it  as  though  a  sol 
passing  through  the  cylinder,  and  • 
the  notches  in  the  outer  case.  By 
lock  and  key  in  auch  a  manner  th 
lock  has  been  unlocked  the  slides 
distance  outwards  on  the  withdraw: 
the  lock  cannot  shift  out  of  its  ui 
tion  either  by  accident,  or  by  the 
of  any  kind  ot  key,  so  long  as  this 
the  same  diameter  of  stem  and  bei 
the  proper  key.  The  fact  alio  tha 
unlocking  the  lock  does  not  act  d 
the  inner  cylinder  to  turn  it,  hut  on 
it  by  pressure  against  one  or  more  < 
adds  greatly  to  the  difficulty  of  - 
lock  by  a  falae  key,  as  the  action 
having  any  of  its  steps  either  a  litl 
or  too  high,  or  not  rounded  off  ac  1 
the  sahe  extent  aa  the  steps  ot  the 
would  not  properly  withdraw  the 
even  it  the  slides  were  nearly  bi 
withdrawn  into  the  inner  cylinder 
the  key  would  force  them  ogiinst 
the  outer  cylinder,  and  cause  thei 
brakes  and  prevent  the  inner  cy 
being  turned.  As  before  stated  1 
the  slides,  where  they  bear  against 
the  notches  or  openings  in  the  cyli 
the  inner  cylinder  is  attempted  to 
a  direction  to  unlock  the  lock),  b 
notches  formed  in  them ;  and  the  i 
the  notches  are  brought  to  a  bli 
that  the  slides,  when  moved  endwir 
edgee,  have  a  perceptible  rise  and  I 
them,  which  prevents  the  correct 
the  slides  being  ascertained  by  "  ft 


QEOLOGICAL     FEATURES 
BBiaHBOnSHOOD    OF    H] 
AND  HERNE  BAT,  IN  EA 

Fa  former  article  in  the  Bnclibb 
No.  578,  of  the  2lBt  AprU,  . 
such  a  sketch  of  the  geology  of  t1 
Sussex  and  Kent  as  might  enable 
of  contemplating  its  salient  featu 
without  extensive  reading  or  thai 
study  which  few  men  can  devote  t 
science  of  geology.  In  doing  so  it 
my  object  to  offer  that  wtiich  ap] 
reasoning  power  ot  the  mind,  bi 
which  gives  such  pleasure  te  the 
rejoices  amidst  the  beauties  of  natc 
'sketch,  too,  it  is  my  object,  be  it 
perteoti;  attained,  to  invite  others 
joy,  that  I  have  felt  whan,  with  ge< 
and  hammw,  I  have  traced  oat  tl 
that  cover  the  chalk  on  the  woode 
especially  in  the  neighbourhood  o 
and  on  the  coast  of  Sheppey,  Whi 
Heme  Bay.  For  our  knowledge  of  1 
tlons  we  are  mainly  indebted 
Whitaker  and  Preetwich  for  their  ] 
work  on  behalf  ot  the  geologic*. 
England.  I  have  taken  np  the  d 
Shottenden-hill,  the  Selling  Ball 
Bonghton,  and  Hem-hill,  as  I  am 
acquainted  with  it,  and  on  aoooust 
tnresque  beanty,  which  ii  perhaps 
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mag  thkn  during  the  aatamnal  tints  of 
liv.  H>«bMt  geological  section,  howSTsr, 
udedbT  the  se*  eliSa  between  Heme  Boy 
tooolTere.  at  s  dUtuice  of  two  miles  eut 
Heme  B^  pier. 

m-hill  ooonpiee  geologicallf  a  position 
the  eaateni  matgia  of  that  Kteat  depraa- 
IB  tlta  chilk  known  sa  the  London  Basin, 
li  may  b«  tmced  on  an  ordinarj  map 
tilj  iitoladed  within  a  line  mnning  from 
■loft  and  Harwich,  □□  the  east  coast, 
igk  Hertford,  including  Beadmf;,  a  few 
I  to  the  west  of  Newbarj ;  and  then  turn- 
■oath  and  east,  pa«suig  Basingstoke, 
[ford.  Croydon,  Chatham,  Favers ham,  the 
it  of  Blean,  to  Herne  Baj,  where  fine 
«H  are  aSorded  by  the  cliffs  termiaatini 
s  BeeolTcn,  Init  reappearing  at  Pegwel 
trtaa  under  the  allufium  between  the  Isle 
■net  Mid  the  mainland. 


.  loams,  and  clay,  known  aa  the  London 
fiea,  and  incloded  in  the  Eocene  forma. 
if  the  geological  scale>  representing  that 
of  the  earth's  history  when  the  great 
ta  age  of  '"■'"°<  life  had  tieen  replaced 
ighec  form,  the  tcne  mammal,  which  Iiaa 
xHitinaed  to  I>e  the  dominant  race,  show- 
at  thve  is  UDob  trnth  in  the  saying  that 


sea  nntil  they  had  accnmnlated  to  100ft. 
thicknen.  Next  saceeeds  the  formation  called 
the  Woolwich  Bed*,  which  also  tell  of  a  shal- 
lower sea,  in  many  places  estnarine  in  charac- 
ter, the  fossils  often  eilicifled,  being  occasionally 
fresh  water,  and  the  sands  unevenly  deposit^di 
aa  if  by  tides  and  eddies,  containing  water- 
worn  pebbles  mbbed  round  and  smooth  by  the 
waves.  These  beds  Are  from  eoft.  to  eoft  in 
thickness,  resting  in  many  places  nneTenly  on 
the  Thanet  sands  below  them,  and.  though 
frequently  very  difficalt  to  distingaiBh  from  tl 
latter,  are  coarser  and  much  more  unevenly 
bedded.  Next  in  ascending  order  come  the 
Oldtaren  Beds,  receiving  their  name  from 
their  typical  development  at  that  place, 
Herne  Bay.  It  is  a  very  curious  and  variable 
formation,  containing  beds  of  small  pebbles, 
generally  black,  and  remarkablf  of  the  same 
siie.  These  pebble  beds  are  sometimes  re- 
phuied  by  a  silicious  ironstone,  which,  on  the 
road  to  Selling,  near  the  hill  known  as  the 
Sagar-loaf,  was  some  years  ago  experimentally 
mined,  with  the  view  of  furnishing  the  coal 
vessels  wiUi  a  remnnerative  freight  on  their 
return  voyage  to  the  North,  instead  of  going 
back  in  ballast.  The  fossils,  like  those  of  the 
Woolwich  Beds,  are,  in  places,  both  marine  and 
estuarine.  The  formation  varies  from  a  few 
inches  in  thickness  to  30Ft.  at  Shottenden  Mill. 


unAber  of  fossil  shells,  which  are  of  a  character 
denoting  a  warm  or  tropical  climate,  lobsten, 
ciabi,  a  small  serpent,  and  great  quantities  of 
mineralised  wood,  which  is  lometimee  bored 
through  and  through  by  Teredoes,  still  con- 
tainiugthe  peculiar  linings  of  Uieir  tubes ;  also 
a  vast  quantity  of  wood  where  the  vegetable 
matt«r  has  been  replaced  by  pyrites  to  suchan 
extent  that  it  is  collected  on  the  sea-shore  in 
heaps,  and  sent  to  the  sulphuric  acid  manu- 
facturers for  conversion  into  that  useful  acid, 
the  quantity  of  which  manufactured  by  any 
country  baa  been  bxken  as  an  index  of  its 
civilisation.  The  grain  of  the  wood,  the  minute 
markings  of  the  bark,  are  faithfully  preserved, 
looking  as  if  cast  in  bronie,  Pum  nuts  and 
other  tropical  productions,  some  resembline 
custard  apples,  abound  ;  which,  together  with 
nautili,  cowries,  and  other  shells  of  warm 
climates,  spell  out,  as  do  the  letters  of  a  book, 
that  there  onoe  existed  a  warm  and  sunny  land, 
on  which  a  luxuriant  vegetation  grew,  and  that 
storms  occurred  which  swept  into  its  rivers  the 
wreck  of  its  jungles ;  and  so  the  spoils  of  the 
land  were  home  to  the  sea,  where,  floating 
until  bored  by  Teredoee  and  other  molluscs, 
they  in  time  l>ecame  water-logged,  sinking  to 
the  bottom  of  a  qoiet  sea,  which,  like  all  natare, 
was  diligently  at  work  forming  the  London 
clay  from  the  washings  of  the  luids,  and  in  its 
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sy  dog  has  his  day,"  for  we  find  there  wat 
it.'j,  «:  period,  of  tiie  mollusc,  the  fish,  thi 
die.  and  the  mammal,  culminating  in  man 
"  latter  or  Lower  Tertiary  period,  repre- 
Md  by  the  formations  in  the  immediate 
ikWrhood  of  Heme-bill,  cannot  fail  to 
bthe  most  casual  observer  of  nature,  from 
P»st  contrast  litbologically  to  the  much 

1  ateuiTe  formation  of  the  chalk. 

^  vu  St  the  close  of  the  Cretaceoua  period 
is fieat wrinkling  of  the  earth'scrust  took 
M,ttieboUows  such  as  the  London  Basin 
■>(Bll«d  with  the  Eocene  deposits,  which 
slli(  iurn  of  that  higher  development  of 
'Winaleteation  which  we  now  see  around 
■u.  tlui  locality  were  first  deposited  a  fine- 
**i  kA  evenly. deposited  suceessioa  of 
■■■Hd  loams,  passing  iu  some  places— as  at 
Utift^jut^i  sandstone,  containing  many 
y-  fathe  lower  part  frequently  a  green 
^TtttMnlavly  near  its  junction  with  the 

2  "^  there  ocou™  a  band  of  green- 
■"•iWi,  which  in  places  when  the  <!halk 
J*^  his  bare  hy  denudation,  are  frequently 
"Ivpliytheplonghs.  These  sands,  though 
lltH^riginaUy  green,  are  often  weathered 
*^s»they  Save  been  eiposed  to  the 
■p*  fossa  ahells  are  those  of  a  warm 
y^  Ud  are  marine.  The  bedding  is 
^  ad  leBtot  a  -^aiet  drpositjon  a  a  deep 


Where  feasiliEerous  or  lithological  charac- 
tenatics  fail  to  mark  the  junction  of  these  beds 
and  those  of  theWoolwich  series  below  the  i 
a  purple  band  of  sand  frequently  marks  the 
place  of  junction,  as  may  be  seen  at  the  en- 
trance gate  to  the  vicarage  at  Heme-hill, 
with  blocks  of  ferruginous  sandstoni 
opposite  side  of  the  road.  Near  Beculvers 
there  is  a  curious  form  of  selenite,  with  grains 
of  sand  caught  up  between  the  planes  of  the 
crystals.  The  next  and  highest  in  geological 
order  Occurs  in  the  well-known  London  clay, 
forming  Dunkiik-hill,  and  underlying  the 
Forest  of  Blean.  It  is  as  chamcteristic  of 
deposition  in  a  calm  deep  sea  as  (he  Oldhaven 
pebble  beds  are  of  a  shallow  and  stormy  one. 
It  is  of  a  bluish  grey  colour,  weathering  to 
brown,  having  a  thickness  in  the  Isle  of 
Sheppey  of  nearly  EOOft-  The  nodules  of  lime- 
stone fonnd  in  it,  called  Se^taria,  from  the 
manner  in  which  they  are  divided  by  planes  of 
catcareoas  spar,  have  been  for  a  long  time 
collected  on  the  sea-coast,  especially  at  Har- 
wich, as  well  as  dredged  up  from  the  sea 
bottom,  for  the  purpose  of  making  Bcman 
cement.  They  occur  in  bands,  as  do  the  fiints 
in  the  cttalk,  being  segregations  of  carbonate 
of  lime  from  the  surrounding  clay,  frequently 
around  some  organic  nucleus.  The  London 
clay   contains,  in  addition  to  these,  a   great 


mysterious   lalwratory   transmuting    organic  . 
forms  to  etone. 

The  writer  obtained  from  a  Septaria  on  the ..  - 
Sbeppey  coast  some  very  carious  foliat«d 
crystals  of  sulphate  of  baryta,  which  ore  very 
remarkable,  as  baryta  is  neither  mentioned  by 
Lyell  or  Phillips,  or  by  Taraday  in  his  analysis 
of  the  London  clay  and  Septaria.  They  were 
not  more  than  lin.  in  length,  and  of  a  dull*., 
grey  colour,  very  different  in  thlareepeot  tothe 
large  and  luatrouB  crystrola  of  gypsum  or  snl- 
phate  of  lime.  The  sub-angular  mvels  that 
cap  many  of  the  hills  of  the  neighbourhood,  or 
lie  upon  their  flanks,  are  of  a  much  more  recent 
period — a  lapse  of  time  so  gi^at  that  years  are 
units  too  email  to  give  expression  to  the  enor- 
mons  gulf  of  time  that  separates  the  one  from 

The  earth's  crust,  through  many  oeclllations, 

giving  rise  to  varying  conditions  of  deep  and  - 
shallow  aeos,  at  last  stood  up  at  a  general  level 
above  the  waters,  for  the  action  of  the  sea  has  . 
been  likened  to   a   carpenter's  plane,   which 
smooths  off  inequalities  both  in  vertical  and 
horisontal  planes :   whereas,  to  carry  out  the 
analogy,  the  rivers,  like  saws,  cut  up  the  earth's 
surface  into  hills  and  valleys,  the  froet  and 
other  atmoBpheri<»l  conditions  acting  as  chisels 
in  redudng  the  rocks  to  small  fragmente  for    - 
the  streams  to  oarr^  to  \h%  w»-    baASbsa.Nss  . 
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the  qaiet  operati^an  of  nature  g'nTig  on  con.  |  out  in  a  apar  oTsr  tbe  Woolirich  beds  to  Staple- 
tinuiiUHlf,  as  we  now  upetbem  around  □*,  liave  :  street,  forminf;  tbe  hil!  on  which  the  tdbrbjo)] 
the  fi'aturea  of  Uio  HniUcnpe  principiill.y  been  '  of  W.  D.iwa,  Esq.,  is  a[tuat«d,  continuing  Nortli 
carved,  until  the  pet>ble.rap]wd  btiirbtfl  of  i  in  a  band  a  few  yardH  wide  under  the  bilI-Hide< 
Shottenden  were  left  slandini;  in  bold  relief,  to  the  east  of  tbe  Tic.irage,  the  latter  bein))' 
Mid  lessor  heightj!  no  covered  hf  tbe  Hume  pro- j  nitunted  on  a.  patch  of  tlieee  beda,  when  ii 
tectioif  harder  beds  ri!e  at  different  elevations  suddenly  spreads  oat,  a,nd  in  an  irregulnt 
— u  that  on  whichtho  charchnnd  viimmRCBrt  manner  covers  the  Woolwich  beds  to  Dargate 
situated,  llio  Sugarloiif  Hill  and  infarior  ele,  and  the  Sea  Salter  nmr^hes. 
vatiotis  along  the  rond  lending  fri)ia  StUing 
Bailwsy  Station  to  liiiughton,  and  running 
under  the  loftier  hilU  of  the  London  clay,  are 


IS  left  Htanding  of  what  were 
continuous  formations. 

Tiie  higher  gruundi  of    Duntirk    and   tli 
Blean  are  composed  of  r,ondun  clay, 
in  places  covered  with  )ieds  of  old  rivei 
The  rivers  having;  rapidly  and  deeply  < 
channels  when  tho  land  stood  at  higher  levela. 
and  flowing  sluggishly  when  the  surface 


Iiondon  Clay. 

The  whole  of  Dunkiik-hill,  Forest  of  Blean, 

sweeping  round  to  the  north  of  Hem-bill  bj 

fixuibart's    Landii,   forming   the   Rough-hiUs, 

Om*eney>bi]l,   and   Sand-hills   above   Broom. 

street,  a  oonical  hill  nbout  two  mile*  north-west 

imivpLi     f™"  Hem-hill,  tlie  latter  affording  in  itaelf 

°,  ..    .'    pnitome  of  the  ireoloirv  of  ths  neiirhhniirbor 


of  the  geology  of  the  nei|;hbourbood, 
for  it  rises  from  the  rbnnet8,\nds  on  tbe  sonth, 
with  snccesnive  strata  of  Woolwich  beds,  Old- 


portion,  according  to  tbe  state  of  tbe  boilff. 
The  tanners'  extract  referred  to  is  the  ezbiet 
used  by  tanners  in  the  process  of  tknning 
leather,  and  may  be  made  from  any  bkrk  or 
wood  abounding  in  tannic  acid.  This  prenin- 
tion  obviously  depends  upon  soda  for  its  scunnt 
action  upon  the  boiler  Bc:Ue,  and  we  suspect  ii 
remarhanly  like  s  well-known  and  thonogUf- 
appredated  anti-incruslator  sold  under  toa 
name  of  tannate  of  soda. 


and  flowing  aluggiiihly  when  the  surface  wag  "  '  ^^^y^..^.  ..-..=  ,,  ..^.„,^^  ,'™-  """ 
lowor.  filliSg  the  valleya  they  had  previously  h>iven  beds,  and  London  clay,  reminding  one 
Meavkted»?^th  alluvium,  denudation  Lm in ^  ,i    "rongly  of  the  mounds  left  by  the  workers  .n 


goin^r 


0  well  that 


eicaviited  with  alluvium,  dunudati 
until  some  uf  tho  bottoms  of  the  ci 
valleys,  bfcame  gravel-capped  bill 
expresses  thi-i  operation  of  nature 
I  cannot  rcfntin  from  quoting  him  : 
There  rolls  ths  drap  where  grew  tho  Irra, 
O  earth   what  chaiiicrii  haat  thou  leeD  ? 
Tfatri!  where  thn  lanii  Ktreot  roars,  lutli  bcsn 
The  stillneis  of  the  cuntril  ica. 
Thn  hillx  arc  HhaHowa,  and  Ihey  flow 
i'rom  form  to  forai,  and  notliing  ptands ; 
Tho.v  melt  like  ini,<t.  tlie  solirl  hmdx 
Like  clouds  tiger  xhape  tbeinsolTca  and  so. 
Leaving  the  beauties  of  tbe  inland  eccdo  for 
tho  const  at  Uomn  liny,  tho  London  clay  is 
paaaed  over  from  Wbitstable  to  two  inili's  east 
of  Ucrne-B^iy  Pier,  where  at  Old  Haven  Qap 
tfaa   pebble-beds    which   have   rceeiv>-d   theii 
name  from  this  place  show  Ihomsclvcs,  and  are 
ancceedGd  by  Hie  Woolwich  Hud*  and  Thnnet 
Sunds,  until  at  Keculvers  they  nil  give  place 
to  tbe  alluvium   that  separates  ths  mainland 
from  the  chalk  of  the  Isle  of  I'hanet,  but  re- 
appearing on  the  enat  const  at  Peg  well  Bay, 
where  a  great  number  of  fossils  of  the  Thn 
Sands   may    be  oht^ned  at  tho  aonthem 
tromity  of  tho  cliffy. 


gravel  pits,  with  the  surface  soil 
top,  to  show  the  extent  of  their  labour 
vertical  direction.     Sohas  tbe  ^reat  excav 
denudation,  left  this  hill  a  silont  witness  of  hie 
works,  and  of  the  once  continuity  of  thevarioni 

The  geologist  might,  in  the  flinfa  that  face 
the  walls  and  tower  of  Uem-hill  Church,  find 
nliundant  subject  forcontemplatioQ.as  also  in  the 
interior  of  the  church,  where  he  may  find  pillars 
built  of  tbe  blue  limestone  from  tho  Icwer 
gceen?nnd,  and  slabs  of  Betlieriden  marble, 
containing  fos>il  Piiludoria,  CjclaH,  and  other 
fresh-water  shells,  with  tiieir  eonmiinuted  frag- 
ment!!, which  oni'e  upon  a  time  lived,  and  died. 
and  were  deposited  in  lake  bottoms  in  tbe 
surface  of  the  Weald  clay.  Centorion. 


B'lILER  INCBUSTATION. 

A3I0NQST  recent  "inventions"  for  pro- 
venting  and  removing  incruatjitton  in 
L  I  #  -1  M  .1  mi  ~  ■-■  boilers,  we  find  two  which  their  discoverers 
iber  of  fossils  of  the  Thanet  j  ],^^p  thought  worth  patenting,  and  we  note 

i,t„nBH  ot   tl, ft,™  "- 1  that  in  both  aodft  plaja  a  very  prominent  part. 

E.   Hunter,   of  Lerd;,  declares  that  bis 


fllr  Dowkor.  I.G.S..  has  paid  mucb  atten-  L.„gitip„  mj^pg  „ith  the  water  in  the  boiler, 
hon  to  these  formations,  and  has,  perhaps,  the  I  „nd  thereby  is  brought  into  contact  with  tho 
finest  and  best-arranged  collection  of  1ob.«U  to  ■  incrustation  or  scale,  which  U removed,  loosened, 
iny  private  coUeotjOn,  at  his  ^  prevented  from  forming  on  plates  by  the 


chemical  action  of  the  composition.  The 
ingredients  contained  therein  are  as  follows  : — 
For  about  50  gallons  of  the  cnrnpositinn ; 
Common  ROda,  911b.;  Irish  moss,  UJlb.  i 
catechu,  171h.  i  water,  53  itallons.  Or  instead 
of  the  common  soda  and  Irish  moss,  the 
patuntee  in  some  coses  n^es  hyposulphate  of 
soda,  a1>out  451b.>  rombined  with  ground  onk 
liark.abont  li51b.  These  are  placed  in  a  suit- 
able recj^ptacle,  and  boiled  for  .ibout  two  hours, 
nftec  which  the  liquor  is  strained  off,  and  is 
ready  for  use.  The  quantities  of  the 
ingredients  used  in  forming  the  composition  of 
onurflc  may  he  varied  in  accordance  with  the 
^umtity  or  nature  of  the  scale  or  incrustation. 
When  the  composition  is  supplied  at  the  com- 
nieneementof  the  working  of  the  boiler,  nnd 
continued  as  may  be  required,  the  scale  or  in-  : 
;ru8tation  is  prevented ;  but  when  required  to 
the  incrustation  or  scale  after  being 


THE  TECHNOLOOT  OF  PAPEB- 
KAEINa.— ZIIL* 

The  VarfonsCIasMS  of  Papor  i  Oharastsriitlt    . 
QifFareneea.    Ths  netermlnatlon  of  thsAsk    . 
or     Xioadins.      Water    Bnppir-     Ooisnl 
ArrauKement  and  CoDstmnucmof  tbsMIIl.    ; 

FIRES,   unforlDnatel^,   are   i 
paprr-niilb  ipraiitMm  shmh 

■o  that,  ic  ths  fvsr.t  of  inoh  an  Beailea^ . 

may  bs  eiUnRBiibed  at  rapidly  at  possible.  TUi  Ii  . 
all  tlie  mon  nears-ary  when  ths  mill  ii  sitnatsd  st  ■  .' 
di-tance  from  public  fire  applianoea.  Fottniist^  „ 
the  «ii>lenen  of  the  mill  itself  implies  th*  ciiilMHi   ^ 

shonhl   ba  ma<le  u,  tW  the  whole  of  this  may  ts  ' 

riwlily    anilahls    the    instant    fire    it    diieanHl  ; 

Foroit-pnmpi  in  vsrionspartnof  the  mill  thevUliafi  '. 

connections  and  off-takes  for  here-pipee,  sa  tW^  [. 

whatcier  their  purpois  ninally,  th°y  may,  by  siai^  ' 

□penii^g  a  few  taps,  at  ones  begia  to  drivs  wsMC  : 
whcrttcr  it  may  bo  reqnire'l;  m  mannal  eagfu  Ii 

alxn  asfful,  a'  well  u  buckets  pUcfd  all  onr  Oi  ' 
mill,  which  shaiii'I  on  no  acoiant  bs  aaed  for  uf 

other  purpoAS.    When  it  can  be  done  eonterint|y,l  ' 
■pecisl  V 


ovsr  tho  mill,  with  n 


andahU    - 


orktdbya 


residence,  near  Slourmouth,  aliout  four  miles 
from  the  Qrovo  Ferry  Station,  on  the  S.  E. 
Bailway. 

The  Bav.  P.  Thorpe,  the  Vicar  of  Hem-hill, 
baa  also  many  interesting  specimens  among 
bis  numerous  iind  varied  collection. 

Mr.  W.  H.  Shrubsole,  of  Shee  mess-on -Sea, 
receives  (ossiU  from  tbe  working  men.  nnd  sclU 
them  for  tbcir  benefit  at  about  two  aliillinga 
and  sirpence  per  hundred — fossil  bones,  nuta, 
fruit,  shells,  sh.irks'  teeth,  &c. 

Along  the  coast,  between   Heme  Biy  and    ti^, 
Seeulvera,  the  Tertiariea  of  tho  nntire  district    ,„, 
may  be  studied  to  the  greatest  advantage ;  but .  ..'. 
the  lover  of  nature  will  lose  mujb  if  he  leaves 
unexplored    the     beautiful    district    between 
Shottenden-hill,  Selling  Kailway  Station,  and 
Hem-hill. 

In  so  brief  a  sketch,  it  is  impossible  to  give 
more  than  tho  merest  outline  of  the  geological 

ioets,  or  the  supposed  causes  that  i-rought ;  f;;;'^;^g;7adh;ring"t7tbe  p~la'tM.Th, 
about  the  condition  of  things  that  haareauUed  ,^0^  „,„  be  pumped  or  injected  mro  ine 
m  the  picturesque  scenery  of  the  district,  so  „„ii„  ^y  any  ordinary  known  means.  The 
that  the  following  epitomispd  topography  of  patentee  claims  that  (hU  composition  also  . 
the^eoWv  of  tb,,  nPiH,hn„rhnnH   ™,  ,  .    ■    ^,  „„d  acts  OS  a  lubricator  for  ' 


upply  of  1        ... 
with  a  fti  of  forca  pump' 

anddrairiDR  from  tbe  ri 

Ths  succc's  or  foilare  of  a  pspsr-siill  will  1^  '_ 
lirjrfly  di-psod  apon  iti  mananemsnt.  Tbsrt  >  - 
nothiuR  that  will  so  mnrii  rontribnts  tawaidl  Os  ^  - 
profperity  of  an  iadnrtry  of  this  kind  at  an  Biefili^  ^~ 
progressive,  and  discatniaK  manager — ons  wIdmi 

only  knowi  his  woik,  but  finds  hit  ehisf  plsomi  ll  ^ 

kfc  pi  Iff  both   mm  and  machinery  moving  twwtlri    -^ 
DD"  whoie  mind  is  not  a  fossil,  iDoapable  of  affi*-  — 
elating  andyidding  to  altered  wndition*,  hnt  •!«  '■- 
on  the  slert,  seeking  to  devdep  and  laipnm  tsl  ~~- 
willing  to  aocept  improvements  on  fur  eridne^  '- 
even  thonsh  tan  ideas  here  not  been  bom  is  M  * 
own  miad  ;  one  who  e«a  b«  at  home  with  Ut  ■•^   ^ 
ind  yet  retwn  his  position  amonist  than.    HtdsM 
lot  nninira  to  be  a  genius,  hat  thinking,  active  i»  - 
iDllifient,  and  attcnliTe;  to  such  a  man  "hnnta,"  '^^ 
ind  "  ratree,"  and  "  lost  time"  are  hatafnl  tsM  >^ 

U>  1)0  tolerated.  Such  a  manager  shoald  b«  Vfn-  ^ 
dialed  and  encoursged,  and  that  thmr  Dnn)hsrBr~  " 
In  incraoBcd,  opportunity  ai  '  '   *"' 

t)!  given  to  intelligent  jonng  men  to  prepin  tkM-  ^ 
laWnfor  «noh  positiant  thaj  tbsuld  M  stiDalatd 
lo  >tadv.  and  attain  a  knowledge  of  the  prii 
InTDli-ed  in  the  variona  parts  of  the  ini'  '  - 
;o  fomard  to  the  Socioty'a  axauina^io 
bave  pansrd  the  "  hononrs  "  ataga.  TonnK  ■■ 
holding  .^srtificatea  to  that  effect  onght  to  darriif 
into  w.'lI-qaaliGnl  managen. 

la  drawiT'g  this  ooorse  of  laoturfs  to  a  iltm  %. 
may  mentiaa  that  my  attention  hot  b 

;i  now  method  of  working  machina  vi 

which  has   been    patented  and  applied  bj  1 
"~in,  Wolslenholm,  and  Spaneer.     Tbe  ap 


t^-i^t 


,i.tinga. 


»  of  est 


the  geology  of  tbe  neighbourhood 

tbe  field  geologist,  who  is  supposed  to  stirt  on 

each  investigation  from  the  Selling   Gailn-nj 

Station. 

Thanet  Sands. 

Selling  Tunnel,  Station.  Sjuth-etreet,  Lower 

Boughton,  Staple-street,  Waj-street,  0.tk  Well. 

Woolwich  Beds. 

Along  roid  from  Selling  Stjtion,  running 
under  lbs  hill-side  to  It,JUghton.  including 
upper  part  of  Buu^htuu,  where  lucre  are  some 
■and  pits. 

Belwei-n  Stiple.*trept  nnd  the  hill-side, 
extending  round  Hi'm-hill  and  running  in  a 
very  irregular  line  to  tbe  m;irshcs. 


)team  cylinders  by  passing  thereint«  with  tbe 

Another  invention  comes  dU  the  way  f fira 
?hicfleo,  hnvini;  been  patented  by  Mr.  J.  W. 
Pi-tersen,  of  Birmingham,  on  behalf  of  Mr. 
It.  IL  Iljircourt.  Tliis  invention  consists  of  a 
pi;liition  of  the  following  ehemieal  ingredients, 
in  nbout  tbe  proportions  specified ; — Take  llh. 
of  PKtr.ict  of  logwood  ;  JOib.  of  cirbonifc  of 
?Mi  or  B0d4  ash;  101b.  of  biboralc  of  soda: 
lOlli.  of  sni  soda.  Dii'ilv"  tborongblv  in 
2j  irallins  of  water  (st  ^OS"  F.ili.),  Hicn  nd^  to 
this  u  gill.ins  of  treacle  or  milip'es,  nnd 
13  callons  of  trinnsrs'  eilrnct.  Stir  while 
boiling  until  all  the  ingrclicntu  are  tli"ron._'hly 
miit^^d.  Wi:en  tliu?  niix.d  the  I'luipnund  i^ 
T-wdy  for  u°e  in  the  proportion  for  new  boilers 
■t  nliout   1    gallon   to  every    lO-hori-e   power 


Thii  neat  devies  takes  ths  pits*  < 
me  USUI  pump,  and  ii  said  to  give  very  K^ 
results.  Tl»  advinlagei  aliimed  for  it  an,  th^«J> 
maintains  a  steadier  voonnin,  and  allawi  of  ^>^ 
vater  being  ran  on  to  the  wire  with  thapalv* 
liraotical  rniult  boing  more  nnifonn  paper  wi'^y- 
'  brocke."  I  havu  no  donbt  at  all  as  to  tbs  »»»»-• 
(if  the  arrangament  i  it  is  linpla  in  eonitoiK^L 
ttFody  in  it*  oi'tion,  and  easily  kept  in  ordar,  *-^ 
pnspMt  it  will  ba  foand  to  ooubbbm  a  mudA^*'^ 

My  attention  has  bean  direoted  to  an  inter  ^-IJ 
hlilorical  Fact  with  which  I  ray  rat  I  wu  nnt  *»  ^ 

[i-^iiaintol,  bat  which  justiee  to  tt 
<vbo  virtUMlly  saoiiGs^  both  hil  fo 

for  surface  siiinK  aad  drying,  compelt  ma  I 
ilMing  lh«»e  lontore"  re«p'ctfDlly  to  DOtia*.  « 
ths  jear  lSt2,  Rgtwrt  0  U  B«n<ON,  ol  Ip*wta3 
Vfotrd  and  patant"d  the  appIioDwa  rafenw 
ProTi"Qs  to  Ihit  time  the  endleas  wFb  made  W 
Funrdiiiiior  machine  hod  lo  be  cut  into  ihtalal 
itcoiiH  be  a' led  and  dried  ;  llui  labonr  iuvniM 
91  doin;  can  be  ima^ned.  Siios  Hr.  Ba* 
death  in  1813,  the  drving  maehin*  beano 
nnd(TEO:">a  grwt  d'-  "   '    ■■---■-'■- 


drving  m 


r.  Ranson  left  behind  him,  wUeh  ia  ^ 
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Mnr  to  tl»  (nrmtncai  of  tha  priDciplca  wMcli  be 
rtynielftawoikoat. 

IkkrailfO  to  eipmim;  iodcbledneii  to  mv\y 
aatia,  both  in  England  «nd  Scotlud,  tor  kiudlv 
nljiH  me  with  apccinuRia  of  tbeir  produap,  kmj 
Arubon  m  t«  tbcir  mumf kotnrr,  aod  to  othtr. 
M  ianlatim*  to  eumine  tfaair  procesan,  wkicli 

mnt  it  ha*  baaa  quite  out  of  mjpovsrto  ■ee«pl 
itBj  qnritioDi  of  a  technical  luinre — ohipSv 
hiiiiiMl — I>*a  bem  mddrsHed  to  me  ■ince  th?^.' 


miitora  brint;  ._   _, 


SPACE  OF  FOUR  DIUENSIOHS. 


laiitad  to  ipread  bj-  &  ^Uaa  rod. 


the 


that  tha  I     . 
ereit  to  the  paper - 
I  laua,   DGTtr  baeQ 


baDfli  o(  great  praolieal 
laian.  hkTe,  lo  (a 
Nperlj  iiiTeaUgatad. 
Abook  tba  anbjfets  to  whioh  I  refer,  bid  :~ 
int.  the  mtora  and  origin  of,  and  mitv  for  quitu 
*ari«t7  of  wtfKka  and  rpoti,  lOmB  of  wbiah  appeur 

liaai  ill  Ihii I  iiiiai  i  imiiUlilii  mij     That, 

■•ei.  tba  (peek!  are  dup  to  thp  pnacnoo  ol 
lUnMmiB  pFMipiUted  by  acid  aluminou.; 
■are  littV doubt ;  othr—  — -   ----'-—' 


inbluhe*  a  remarkable  article,  KirLi  g    horiaonUl  p<  _  _  

ourious  illustratina  of  tbo  idea  which  ha«  rfoentlj  room.  When  dry  the  plate  a  eipoaed  under  tha 
.en  da»elopod  in  Gh-rmiDy,  that  Kpaee  has  nao tilt r  nejretiTC  suffieifntly  lon^  to  (fat  a  powerful  print, 
menaion  bfjond  tbo  lergth,  breedth,  and  thick-  and  ia  thou  thoronfihly  wnjhed  in  coU  waUr  t« 
is>  ticon^iMd  in  djomfliy.  F.  ZMIntr.  the  Pro-  which  a  few  drape  of  nitric  acid  ia  lattorlj  addad  : 
nor  of  Pl>r>-ic*i  A-trOBomj  at  Leipiig,  u  the  und,  laslly,  the  plate  ii  tanned  in  a  four  per  cent. 
ithor.aBdhedB.cnbe*iionieeipfrimentswtiobhe    tolulion   of  alum.     If   it  be  *i.hed  to    ba»  ths 

.,1.  ,n  .»,..„„,-  n, v.„    ifiTT    ~-th_JIr.    nelatine  Biiuik  without  the  RlaFs,  than  before  coat- 

~  ~~*-  '  J  the  plkto  with  the  miitnre  giTon  abora  rub  it 
ith  oil  of  turpentiso  and  tale,  and  when  tha 
iated,  waihed,  and  dyed  tnaak  haa  become  dry 
~  ~   -|d  the  tdgoi  of  the  plate  and  it 


y  eui]  J 


mj  diflealt  to  a 


"o"l: 


■piiyand  &bnra<  anbftancea,  the  origin  of  mairy 
rittaca  of  mch  impatititi  ia  uanally  not  difBcalt 
InoB.  Second,  what  tflect  the  anlphate  of 
iMiBa  or_  alum  ci'^aea  npon  (he  paper  apart 
m  pnvipitai  ing  reain-alnsiina — that  ia,  auppo^in^ 
I  enoa  of  theaa  arenti  to  be  u»ed  ?  Aa  a  rule,  I 
d  that  esecas — and  in  aoms  ca.'ea  rtxy  Urim 
siaa — ia  naed,  and  tba  moat  diTena  accounts  hrv 
na  aa  to  the  maon  of  thin  and  ita  aiippoard 
biOD.  Some  ray  it  cleuia  the  6\jta,  but  I  rathei- 
ink  the  tima  for  cleaning  tbo  fibrea  ia  quito  jronr 
the  time  lbs  alumira  ia  naually  iutroduoed. 
mb  and  olaj  aod  colonrirg  nat'crji  hare  all  iteea 
M  in  ordfr  that  tha^  might  odhera  to  tbe  fibn' 
ore  the  rraio  loapia  introdnee-l  to  coat  tbam.  am! 
■  after  thea#  and  tha  aoap  itaelf  hare  bien  added , 
ittic  ni>phata  of  alumina  can  do  anything  BnaIo~  i 
a  to  el'kning  I  oanGot  gncaa.  I  wocild  hare  it  tc 
ooDsidcred,  too,  that  lulphate  of  alumina  ia  ei>  i 
mtij  aolnble,  and  that  any  auoh  ramaiaing  un. 
ompaaed  in  tha  pnlp  as  it  goei  down  to  tb(< 
chin*  mult  be  Jihrbtd  along  with  the  pulp,  an'i 
bnt  tbe  mernt  traoea  of  it  paaa  aw^  with  th<- 
terthroDghtbewira.  Third,  how  baatlo  preseiie 
1  clarify  animal  ainP  I  nndentaiid  that  one  op 
>  omkera  know  all  aboat  thia.  but  ahooaa  to  keep 
I  infonnation  to  thif  selm,  whieb  ot  conne  they 
r«  a  perfect  right  to  do,  altboagh  it  ia  lomewhat 
itian  to  the  apiiit  of  the  fa.  Fonrtb,  the  great 
I  which  aoma    nga  auataia  in  the  boiling  and 


.  ,.    .  .  Batwithitanding  their  bgiF._  ,. 

iqat  pai«  eallalaaa.  Apparsntly  fiDe  wbita  linrn 
eottm  ahoaU  loae  little  or  nothing  by  aitber 
leeaa,  yet  we  ind,  oren  allowing  for  Ihe  moi«1nrF 
d  glnt«n,  a  Tcry  coTK'iderable  reduction.  Fifth, 
lay  qae.stiona  ooreemiiig  the  re-aae  of  maehins 
id  other  watera,  Ac. 

Saeh  innttigatious  inrolre  moch  time,  and  fx- 

■Me,  and  1  atn  afraid  will  not  be  readily  under- 

ikcaby  competent  men,  nnleai  paper- makera  them- 

Ana  sonlnDe  to  hare  the  arpe rimenba  onrried  to  n 

■Uastory  iuua.      Tbe    chemialry    of    tba  art  ia 

•hUm  yet  in  its  infancy  ;  indeed,  it  ii  litllo  more 

in  kit  a  eenlory  old ,  and  although  that  prriod  ha^ 

•Jiae  of  ent-rprlae  and  inquiry,  it  cannot  be  said 

Mh  tbia,  aoy  more  than  in  moit  other  of  our 

{■a|iD«>trie<.  much  progreas  baa  been  made  in 

■•■•jrielooidatiBgthe  principles  involtcd  in  tha 

UMopuitiaDa-    The  preaaure  of  the  iucreared 

^ftttaoD  and  lowtr  pricei  of  the  loat  few  yfara 

^aadwibt,  ltd  to  fome  ieguiry  iu  rarioua  depart - 

gjyrtb  rtaolta  wtLch  may  be  regarded  aa  a  fore- 

f  .y™t  Bight  be  Bipeoted  to  flow  from  an  ei- 

*™»*dyol  the  aoLjeot- 

^■•MtAaiiiun  of  tha  paper  proeeaa  hu  und^r- 
SVjWa  ntirfoetory  devekipmeat  i  ingonioua 
JJT,*?"*"  impniTad  tbo  appliaacei  to  auch  aa 
S''«Mbera  u  apparently  liltle  further  to  be 
iSZ"-  **•  ^  Dot  doubt,  howerer,  that  mary 
MM^'^'.pVTeinFDta  will  be  worked  out  aa  liiue 
IC^  Xbe  differenoe  iu  the  two  departments— 
'^^  *" J  aiechaaical^is,  tbnt  in  the  former 
■■ij!l~^tj  ia  the  application  of  the  agenta 
SSL?  U>*  cbemieat  mBnufaelurcr  tall  to  be 
(|«t^\  bT  tha  paper-maker  himself ;  the  manu- 
tS5£5'»"^  may  improrc  hia  own  proecax  of 
I^T^  «M  cheapen  the  product,  but  be  can  <io 
5iJfJi>fortheeonanmer-  Ou  tbe  other  hand. 
«4,^i?*»»ti»etheni(elTea  entirely  to  paper-mill 
a^T^I^  to  improTo  their  apptianCfB,  and  mo«t 
iMLi^v  ^  manufacturer  oa  tber  aride.  In 
fZlr^*^  abeBickl  department  of  hia  profei!.<iDn, 
HJaSTi^**^  b  left  to  make  bia  <  wn  ^iaoOTeHoa 
^T^*Meata,  whveaa  in  the  meehanical  ha  hai 
S^Aiodieale  what  hi.  wanta  are.  and  forth- 
t&ySM'»Mj  appliaooas  are  proiirled  for  Lim 
WLiA;^?'*'  OPMOtion  of  a  paper-mill  abould 


December,   1877, 
Htnry   Slade,    tha  American.     Thme  e»perii_... 
lajs.   only  the  practical    application  i 
A  Kant'a  theory  of  apace,  which  thri 

.    .    ___iit    men    imagined    minht  contain   moi ., 

than  three  dimentiona-     This  conception  cannot  be    bo'lUlad  o£ 

oaeily  r>i.la;ned  without  the  n.a  of  diagram  a  and  Another  way  of  getting  an  unbreakable  ffchitina 
retort  to  highly  abetmcteonacoptionai  but  llerr  mask  ia  giren  by  the  aame  gentleman.  Itiaaoom- 
Zu.lBBr  eiamm.d  the  lubjeot  in  ita  aimpleat  form,  binution  of  aeveral  other  plans,  and  gi»ei.  he  laya, 
the  knotUfg  of  an  andltas  cord,  and  he  ohserre.t  |  pood  rfaulla,  H«  tikes  a  eleun  gla>a  plata  and  ruba 
thut  it  a  ainglnconi  haa  ita  oadi  tiod  togitbir  i  ,t  a„t  wilh  oil  of  turpentii  e  and  then  with  talc, 
and  aeikd,  nn  mtellivontbeirg,  haying  the  poi.™  Ho  has  meanwhile  made  a  fifteen  per  oent  aolution 
Tulun(arily  ta  produce  on  Ihie  curd  four  dimeneional  „f  yery  white  gelatine,  to  erery  litre  of  which, 
bchdirgi  and  nioTenMntfl,  mutt  be  able,  withouv  jtiriing  al!  the  time,  Hfleau  drops  of  ■  ■atnratfd 
loo«.r,i:ig  tbeeeal,  totieonoor  more  knots  in  this  solution  of  ohrome  alum  are  added,  and  the  atiU 
endhaacrJ  And  ha  pruceeda  to  eay  that  "  thi-  warm  miitnre  is  fillertd  Ihrongh  mualin.  If  rather 
eiptnmpnt  haa  bron  am-oc-afiilly  niado  within  the  tno  much  chrome  alum  haa  been  added,  eo  that  tha 
K^o  of  afew  miButea  in  Leipzig,  on  December  17,  miituia  become*  thick,  fluidity  mny  to  restored  by 
1B77,alelercna,in.,  la  the  pra-fuoe  of  Mr.  Hoi.ry  the  addition  of  a  little  clacial  acolio  acid  ;  but  it  ia 
aiade,  t!.o  aiuencan.  I  mjaelf  seteoted  one  of  better  if  one  can  do  without  having  rtoonne  to  the 
ire  by  using  eiBctl]|  the  npht  qiiautity  at 
Tbe  prepared  plate  ta  laid  in  a  horisontal 
1,  and  tha  gclutina  aolution  pound  eqoally 
OTBr  II  until  it  forms  a  film  three  mi'.limetree  in 
thickneaa.  In  the  same  position  it  ia  left  to  dry. 
A  powerful  print  on  black  or  dork  brown  carbon 
tiaiue  is  now  mada-^procured  from  the  regatiTB 
preyiou-ly  dcTcribed.  Tbe  print  when  auScieDtl; 
f  117  eipoBcd  ia  dipiHd  for  a  phoct  lime  into  cold  watn 
and  then  wilhdrawn,  and  laid,  pigmented  fllm  undc^ 
most,  upon  a  glaia  plate  ai:d  equeegeed  thoroughly. 
It  ia  then  dipped  for  a  abort  time  into  a  solution  of 
whitfl  wai  in  alcohnl,  and  when  remored  from  thia 
aolution  it  is  laid  upon  the  now  dry  gaUtinS  flim 
oo  the  gloi^s  plate,  cqucegeed,  and  est  ou  one  aide, 
under  a  wai|[bt,  for  bur  an  hour.  The  print  ia 
then  dorelopol  as  ninal,  tanned  in  a  four  per  oent. 
alum  aolution,  and  dried.  When  dry  run  a  knife 
round  the  edge,  and  the  unbreakable  motk  will  come 
freely  off  from  the  glata. 


of  it  bctoio   we 

around  m  j  neck— the  seal  iu  front  always  i 
light.  During  tbe  t^ince  I  constantly  .  __ 
xikl— remaining  unaltered— before  nic  on  the  tabic. 
Mr.  Slide'a  hands  r^moin'-d  all  the  tima  in  eight ; 
nilh  the  left  he  often  touched  hia  forehead,  com- 
lion  of  the 


plainirg  of  ^ioful  lensatioua 
■tring  harging  down  rcited  o 


„    ..  ._      Slada'a  baada  olwayu  _. 

muined  Tixibla  to  me.  I  particulnrlj  noticed  that 
Mr.  Sli'lo's  hnnda  wen  not  withdrawn  or  changed 
in  iWfitioD-  He  himself  appeared  to  be  perfectly 
pus'lre,  ao  that  we  cannot  advance  the  asiertion  of 
his  baring  tied  thoBO  knota  by  bia  con^oiDiu  will, 
but  only  that  tbfy.  under  tbciB  detailed  ciroum- 
itanOTB,  were  formed  in  hia  prcsenoe  without  Tiaible 
:»ntact,  and  iu  a  room  illuminated  by  bright  day- 
light." There  wore  four  knuts  in  the  cord,  and 
iheprofc'or  deacribei  Tcry  minutely  how  tbey  warn 
■ealed.  Sercral  other  ecieutifio  men  were  present. 
Be  conoludes  thua  : — "  Tha  four  knota  in  the  abote- 
mRBtioned  coiJ,  with  the  acal  unbroken,  this  day 
itill  lie  before  ma.  I  can  cead  thia  cord  to  any  man 
for  eiamination.  I  might  aand  it  by  turn  to  all 
*.be  laarned  aociotiea  of  the  world,  so  as  to  conriace 
ihemtbat  not  a  anbjectiee  pbautaaaia  is  hate  in 

Snestion,  bnt  an  olijeciiee  and  loating  effect  pro- 
uced  in  tha  matoriul  world,  which  no  human  in- 
MiUigenco  with  the   oonceptiuiiB    ot   space    to    far 
rarrent  is  able  to  oiplain.    It,  coertbeleta,  thi 
loundatioua  ot  this   fact,    doduoed  by    m 
jroHud  of  an  anUrgi'd  concnition  of  apai 
M  dini<d.  Duly  one  other  kind  of  eiplanation  would 
remain,  ariiing  from  a  moral  mode  of  cotisiderati 
ihat  nt  present,  it  is  true,  ia  quite  ca^tomary-     Tl 
'ipluiation  wouM  cotieigt  in  the  praaumption  that 
i   myiitlf  and   tha  honourable  men  and  citizer 
lliaipiig,  in  wbosB  ^reatnoa  sereral  of  these  t 
lealad,  were  either  common  impostors,  or 


n  of  onr 


, _-ide  bimstlf,  before  the  corda  wi 

•aUtd,  had  titd  them  in  knots.  The  diaeusaii 
lioweyer,  of  tuch  an  hjpothosii  would  no  lonj, 
lielong  (o  tbe  dominon  of  acitncc,  but  would  fall 
indir  the  category  of  social  decency."  Un  tha 
-ult  of  hia  inquiry  tha  German  professor  comes 
tha  opinion  that  Mr.  Slad8"wa8  * "~ 


imni'dir.  _.    

iodge's  limitid  know  let 


n  of  hi 


^^•Wtcitpod  and 


'^T^Vaakasisal  operations,  there  ia  no  r 
*£Zi^i'  line  BdTanoea,  thia  wiU  be  t 
^""^Higmnefteetto. 


KASES  FOB  ViaHETIES. 

THE  following  methods  of  making  Tlgnctte  maski 
are  mentioned  in  Ibe  British  Joamnl  a/ Phola. 
•rnvhij  as  those  adopted  by  Hirr  Diiby.  The  fitnl 
iiflihod  ia  somewhat  elaborate.  He  cuU  a  uumbei 
d  o»als-say  oight-out  ot  black  and  white  past*, 
loard  altematf  ly,  and,  beginning  with  the  amalle^t 
..  -v: u_  . ^^^^  ^j^  of  ench   by  a 


eulimctre  until  the  req_ „^ 

lien  tnkea  up  tha  amallett  oval  and  Siea  t. 
tntio  of  it  to  the  end  of  a  rtiok  i  one  cei 
tbind  be  placca  tha  black  one  next  in  aiie, 
lie  same  disUnce  behind  that  again  the  thi 


^Vhen    Ihcy  t 


all 
■J)  that  beaiiii 


ilHa.  I 


uiposite  end  of  thi 

ii  ttiedin  a  horii.n.__, , 

und  a  lather  powerful  uegutiTB  of  tho  series  of  ocals 
li  taken  ot  any  aiia  that  may  Iw  doiiired,  caro  biing 
Liken  to  focus  fO  Ihut  none  ot  tha  ediies  of  the  ovals 
lire  sharp.  A  gtai-s  plato  i*  then  rubbtd  »iih  oi-ehII, 
und  o>er  it  auiitureof  the  foUoiting  caiiipariti<:n  : 
—Ttu  grammes  of  good  gelatine  diasolTtd  in  lOtJ 
grammes  of  water,  to  which  tno  or  three  drops  of 
II  aalurattd  aolution  ot  potuasio  trichrouiote  had 
lieen  added  tor  eooh  gramme  ot  tho  gelatine,  is 
poured,  care  being  token  to  avoid  air-bubblee,  the 


CLOTHES-KOTBS. 

IHE  name  clothea-moths,  saya  Prot.  C.  V.  Blley, 
ia  applied  10  feiEral  distinct  but  similar  apeciea 
if  minute  moths  belongtag  to  the  family  T'tiiet'iitE, 
which,  in  their  larval  state,  are  very  doetmatiTa  to 
woollen  gooda,  fur,  skica,  foatbera,  and  similar  sub- 
itan<.-ea.      Among    them    may    be    mentioned    the 

,     :lothei.niotb  ITinen  vetlianella),  the  carpet-moth 

.n  the  I  IT'Jiea  tapeiteUa),  tho  fui-moth  (r.  psilroneKa), 
■  ■'  ardthehair-mothlTineoeriiieHa)-  These  Tineidm 
huTO  slender  bodiee  and  lancenlate.  deeply  fringed 
winga  that  expand  6-lU  or  U-10  ot  nn  inch.  The 
anlcnnai  and  palpi  are  short  and  thread-like,  and 
there  ia  a  thick  orange  or  brown  tuft  ob  the  fore- 
head. The  colours  range  from  buS  to  drab  and 
dark  gray.  Tbe  egga  are  laid  in  May  and  Jnno 
(the  moth  dying  immediately  aflarwaida),  and  hatch 
out  in  fift«ea  dajs.  The  young  worms  at  once 
proceed  to  work,  gnawing  the  substancce  within 
their  reach  and  covering  tbemtelves  with  tbe  fr^ 
menta  nhich  they  shape  into  hollow  rolls  and  lloo 
with  silk.  Thoaa  roll*  are  by  some  carried  on  their 
backs  aa  they  move  along,  and  by  others  faatanad 
to  tba  substance  they  are  feeding  npon  :  and  they 
Bra  enlarged  from  time  to  time  by  additiona  to  tba 
s' and  his  open  eitremiliea,  and  by  purtions  let  into  the  sidsa, 
which  are  split  open  lor  thia  purpose.  In  such 
amboah  the  worms  carry  on  their  work  ot  dcalmo- 
tion  through  theaummi.ri  rest,  in  seeming  torpor, 
during  tha  winter;  and  change  to  ohryaalids early  iu 
the  spring.  They  tranefotui  sgBin  In  twenty  days, 
and  issue  from  tbeir  shrltar  as  wioged  moths,  to  fly 
about  in  the  evening  till  they  have  paired  and  an 
ready  to  lay  eggs.  Then  follows  au  invasion  at 
dark  oloaata,  chests,  and  dranere,  edges  ot  carpets, 
folda  of  cuctaiua,  and  hanging  garments,  ai;d  the 
fouadation  of  a  new  colony  is  swiftly  laid.  Tho 
early  daya  of  June  should  herstd  vigorous  and  eitar- 
mioating  wartare  agBinaC  these  subtle  peats. 
Closets,  wurdrobet,  nil  rcceptooles  for  elotliing, 
hhould  be  emptiuJ  and  laid  open,  their  oonteoti 
thoroughly  expoeid  to  light  and  air,  and  wait 
brushed  and  a haken  before  being  nplaced.  In  old 
hauBes  mnch  ii.feated  with  moths  all  cracks  in 
floii»,  wsinscoti,  chalvos,  or  furniture,  should  b« 
brusbid  over  with  spirits  et  turpccUiic-  Camphor 
or  tobacco  sboold  be  plaacd  amoug  all  garments, 
tan,  plumes,  &s  ,  when  laid  aside  tor  tbe  summar. 
doth  linings  of  carriages  (ram  the  attack* 
sponge  them  on  l-oth  sii~ 


iuat  ntrong  enough  not  to  Itave  P 
black  trather.  Molhs  may  bo  ki 
tbe  article  oontainiDg  tbem  with  ( 
or  by  putiing  it,  if  praoticable,  ii 
to  ahont  loT  Fall. 
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PBOF.  SWEET  ON  LATHE  TOOLS .• 

I  HATE  not  Uu  lutt  idea  Ibmt  tiiare  an,  or  etm 
will  b«,  Injtursnra  Billed,  driaiihtamenioilril- 
tnl,  or  Boholanio  apt ,  that  anr  one  will  he  ableio  l«am 
llow  to  tell  ffood  tttel  from  poor ;  to  detormiDe  tba 
twiit  rorm  ;  to  temper,  ftrinA  and  Mt  lathe  ioa\i  by 
liftnoiaK  lo  lectnim,  bj  looking  at  pictaref ,  or  from 
tbe  reading  of  booki.  Howprer,  b<  then  is  a  great 
Tariet;  of  tools  io  ott,  as  diffsreat  Ermi,  different 
warkmen,  and  different  writen  mtlce,  iu«,  and 
adTomte  difftnnt  kind«,  onr  time  may  not  be  com- 
pletel;  sqiundGrcd  If  ws  draw  aoms  oompariroiu, 
and  toy  to  reeoDoilo  tbe  seeming  dinercpinriai.  I 
tbink  it  b  lafe  to  admit  tbat  we  cannot  make  good 
toola  out  of  poor  bImI,  that  we  will  cot  get  the  boil 
nunlta  it  tiier  are  either  too  hard  or  too  loft,  and 
that  ther  will  not  cut  if  thej  are  daU.  What  ii 
food  itml  ii  Duttide  of  oar  preaent  bniineii  to 
inqaiTe  ;  what  is  too  hard  and  too  loft  !■  a  matter 
in  a  great  meuDre  depending  on  tbe  work,  on  tbs 
■trength  of  tba  lathe,  on  tbe  rpeed  of  the  ont, 
amount  of  feed,  aeutenw  of  the  cutting  edge,  alio  a 
matter  abont  which  there  ii  a  dirrr^it;  of  npinion  by 
expert  workmen.  Some  sav  u  tool  should  be  as  hard 
•a  it  will  aland  ;  others  as  hard  a<  fire  and  water  nill 
make  it ;  othen  a>  »ft  as  it  will  atand,  or  all  the 
way  down  to  bine ;  and  they  are  all  ri^ht,  nnder 
«in'liun  cireumttaocei.  Sametimai  it  ii  dmirBble 
that  a  tool  ihould  endare  tbe  lougnt  poasible  time 
with  the  leiat  amount  of  wear.  Bomatimas  to  do 
the  Breatatt  possible  amount  of  work  in  tbe  leant 
WMsible  time,  aod  atotber  timea  to  do  the  work  with 
the  leut  pOi«b1«  exptDditure  of  power.  Id  the  Grat 
oau  hardnesa  !i  eaiential ;  in  the  aecnnd  and  third 
easel  that  temper  tbat  will  atand  with  tbe  tool 
tn^nnd  to  the  moat  aeata  angle  mu^t  be  the  brat ; 
tiie  tool  that  cleaTer  off  the  netat  will  not  only  ra- 


the metal,  there  may  ha  something  ti  oount  on  ;  but 
if  the  tool  cuts,  whether  the  metal  approaches  or 
lesTea  the  cutting  edge  in  a  striicht  or  oireular 
direction,  is  a  matter  too  Gne  for  ^e  catting  edge 
of  a  good  tool  to  notice.  But  if  Ibe  orDes-alida  and 
tool  poal  are  not  rigid,  or  bare  alack  motion,  then  a 
tool  properly  fitted  to  work  lerel  may  draw  into  the 
soft  places  in  the  metal,  and  crowd  out  where  it  ia 
harder,  and  ao  work  badly  ;  and  for  a  lathe  in  this 
condition  it  is  better  to  hais  a  tool  fitted  to  woik 
above  Ibe  centra  of  the  piece,  then  the  pleasure  of 
the  ont  ia  driiing  tbe  lool  towards  tbe  operator, 
taking  up  all  alack  motion.  Agun.  the  dsiign  of 
the  lathe  may  bate  somethinK  to  do  with  the  b«t 
shape  or  position  of  the  tool-  If  tbe  lathe  is  of 
Erslish  style,  flat  top-bed,  and  all  the  parti  of  the 
alidn  packed  one  abore  the  other  so  ai  to  best  reaist 
strain'  in  a  true  rertieal  direction,  then  a  tool  lerel 
with  the  centre,  or  one  throwing  tbs  strains  in  a 
Tertiral  dirHtian,  may  bo  the  best.  But  if  the  lathe 
of  New  England  atyle,  where  tbe  support  to  the 


difficulty  ia 
[    the  sobstituli 


n  of  ban 


1  tbe  p 


rat^it  n 


e  that  ii 


tbe  New  England  lathe' ;  and  it  may  be  tbat  whil' 
tb"  users  of  surb  lathes  in>i«t  that  they  know  a  tool 
works  hotter  abore  the  centra  than  larel  with  it, 
tbry  are  right  in  that  caie,  bnt  partly  wrong  in  oon- 
sidnring  it  lbs  tool  rather  than  the  lathe,  though  the 
tool  itself  will  fpring  Iras  and  less  ai  the  strain  somes 
npnrer  endwise  of  it  There  is  slill  another  aHT«n- 
tage  in  having  the  tool  work  abore  the  centre.  The 
user  of  inch  a  tool,  see  Fig.  I.  is  more  likely  ts 
iherp  (aCTite)  than  ha  is  one  in  the  fc 


e  stock,  bnt  will  do  it 
expenditure  of  power  than  will  the  one  that  cc 
it  off.  tt  is  the  general  praetioe,  I  think,  in  tur: 
efailled  iron  ralti,  to  use  a  tool  with  a  square  oo 
-er    90°    angle ;    and    yet   J.   Horion   Poole, 


3.  One  using  a  tool  forged  aa  shown  in  Fig.  i 
more  likely  to  grind  it  properly,  bat  sooh  a  tiwl, 
though  juit  a<  strong  in  the  body  as  the  one  in  Fig 
3,  is  not  as  stiff.  Tbat  is,  it  would  sustain  as  great 
a  load,  or  nearlr  as  much;  it  wonld  aland  a  greater 
blow,  but  would  apring  by  a  giren  load  nearW  twice 
as  far  as  the  one  ahowD  in  Fig  3.  One  objec'tion  la 
ueirg  a  tool  made  to  work  aboie  tbo  centre  ii  this, 
that  for  arery  change  in  tbe  diameter  of  the  piece 
there  baa  to  he  a  change  made  in  the  height  of  the 
tool,  and  it  ia  this  tbat  calla  for  a  mor-  pwfrct  tool- 
poft  than  bas  yet  been  anpplied.  Tb<*  p«int  that 
goTsrna  the  proper  poaition  of  a  too!  is  the  hack  aide 
and  not  the  cutting  edge.  That  is.  it  is  said  a  tool 
will  work  beat  on  a  phinor  when  the  under  aids  ia 
maleatanangleof  3^  with  the  wnrk.  It  ao,  then  a 
tool  to  nork  beat  in  a  lathe  abonld  be  pUoed  so  that 
the  back  aide  should  form  an  angle  of  3'  with  a 
tangent  line.    This  will,  hovenr,  rary  on  different 

There  has  been  much  ingenuity  expended  in  deria- 
ing  tool-holdera  for  using  smull  cutting  bits,  and  in 
every  case  where  the  infest '^r<  have  iKwn  encoetafnli 
it  has  been  when  they  confined  themseUea  to  the 
production  of  a  tiMil  f or  i 


fork*,  the  I 

by  one  operator- 

Thn  appualas  consists  of  a  base  board  i 
am  planted  tbe  two  reed  boxn,  A  and  B. 
A,  is  elaoed  horiiontally  in 

ot  adjiiatmen'  .    . 

annporl:  to  which  it  ia  attacbed  being  prorii 
atlotandeet  screw.  The  box,  B,  ia  pen 
attached  to  the  base  board  in  the  wtiCBl  { 
The  boxes  are  so  pLaoed  that  a  penml  of  iigfa 
direeUy  on  B  would  be  refleotsd  to  B,  about 
from  its  top ;  tfan  are  f uruiaked  with  ( 
rcrswa  for  the  attashmenta  of  the  reeda.  T| 
are  entirely  open  on  the  sides  fading  eae 
their  margins  being  oovered  with  aoft  le. 
which  the  reed  plates  bed,  making  a  snfficie 
tight  joint.  Wind  ia  sapplied  tbroagh  1 
tube,  C,  which  gitee  oft  a  branch  to  esc 
itopoock.  D  D',  being  inerted  in  eaofa  bran 
reeds  sre  similar  to  tbne  nsed  in  the  ooni 
of  harmoniums;  they  are  mounted  on  bra 
which  fit  the  reed  boxes-  The  tongne  of  ( 
is  furoLshed,  at  ita  free  an^,  with  a  amall 
of  mieroacopic  covering. glass  {E),  ailverod  by 
prooess — a  pieoe  of  cork  or  pith  being  in 
between  the  tongue  and  tbe  r^flsctor,  ao  ai 
the  latter  from  tbe  Frame  ot  the  reed  ( the  r 
then  tuned  in  the  nsnal  manner.  It  ia  not  n 
that  the  reeds  should  be  in  abi(^te  tune,  ai 
certain  limits,  their  relative  vibratioaa  ca 
jDited  by  means  of  the  stopcock— an  adva 
great  value,  believed  to  be  aolely  poiseesec 

Tbe  reed  in  the  vErtical  box  gives  thefani 
ratio  ot  vibratioira  from  which  the  inter 
built  np.  Two  fandamantal  reeds  are  ua> 
changeahly,  one  giving  the  donble  or  sigl 
of  musicians,  the  other,  being  an  octave 

Sitch,   adds  an  octave  to    the   inttrvals 
ram  the  first  fnndamenlal :  thus,  the  third 
^■■•1'.  fundamental  beeomea  tbe  tenth  with 
The  horixontol  box  is  tumaa 


r,  the  a( 


Wilmington,  Del.,  who  is  one  of  the  moat  extensive 
workers  in  chilled  iron  in  the  country,  uses  eotting 
edge'  as  sharp  aa  from  T8°  to  80'  on  the  aame  work, 
and  hia  tools  are  as  hard  aa  Gre  and  water  will  make 
them.  Heii  able  to  do  this  because  he  uses  thi  best 
steel— the  Crescent  Hleel  Co. 's— because  a  roll  ia  a 
very  rigid  piece  to  operate  upon,  and  becanee  bis 
lathes  are  about  twice  the  atrnogth  other  people  nae 
tor  similar  work.  In  all  ktnda  of  work  the  angle  of 
tbe  toola  used  by  different  workmen  for  tbe  inme 
purpose  vary  aa  much  oa  from  45°  to  8lF.  The 
English,  as  a  general  thing,  nae  tsoli  less  acute  than 
mauT  American  workmen.  Tbe  more  delicate  the 
outthig  edges,  the  softer,  as  a  general  rule,  will 
need  to  be  tbe  temper  ;  and  the  atandard  expression 
■omo  workmen  nae,  that  they  had  rather  a  tool 
wonld  break  tban  dull,  is  not  always  the  best 
'n  apecial  tools  difficult  toforgo,and 


mpt  U 


universal  combination  has  proved  a  failure.  Smith 
and  Coventry,  of  Mancbeitor,  England,  make  a 
holder  for  round  steel  which,  as  a  roand  nn^c  tool, 
!•  a  complete  aoccess.  Thn  threading  tool  mado  by 
Page  and  Lockwood,  of  We't  Meriden,  tbe  cutting 
off  tool  of  Slate,  of  Hartford,  and  the  gun  barrel 
turning  tool  used  by  the  Remington  Armoury,  areall 
great  conreniences  and  moneyaaving  devices.  But 
two  features  to  tbe  business  work  against  the  iotro- 
dnetion  of  tbeae  toola.  When  a  workmon  has  spent 
from  fifteen  to  thirty  minntes  fitting  np  a  special 
tool,  he  is  likely  to  nie  it  with  extreme  oare : 
whereas  it  he  bas  one  at  hand  which  is  exactly  what 
he  wants,  he  ti  quite  snre  to  use  it  with  a  groat 
deal  of  indifference.  Hence  the  patent  tools  are 
worn  out  and  alsuahtn^  reekleaaly,  and  aeem  from 
thi*  csDie  to  be  lees  effieaciona. 

It  ii  not  n  very  large  shop  where  dollaia  ore  apent 


a  set  of  reeds  giving  all  the  intervals  np  to  the 
including  the  unison.  The  boriiontal  n 
changed  for  tbe  production  of  tbe  differaot 
thn  fundamental  reed  being  retained. 

It  was  found,  when  the  wind  was  allr 
pare  directly  f.-om  the  bellows  to  tba  reei 
tbat  the  tongues  of  the  reeds  were  aimpi 
past  the  openings  in  the  reed  plates  and  th 
tamed,  no  vibration  tokiog  place.  To  obv 
a  free  space  of  half  an  incb  was  allowed 
the  enpply  pipe  and  the  reed  box,  so  aa  to 
cashioa  o!  air  capable  of  yielding  to  the  ek> 
the  tongne.  The  supply  pipe  ia  contiacti 
termination  to  about  one-third  the  sii»of 
in  the  reed  box  through  whicb  the  wind  enli 


B  appan 


folloa 


different  workmen  abont  the  proper  bend,  kink, 
twiat,  angle,  set,  rake,  clearanee,  relief,  Ae.,  and  I 
'    -0  to  say  that  whenever  yoa  find  a  '     '    ' 


ahnpe  working  well,  yon  will  Gnd  it  is  sharp,  that  it 
with  an  aents  cutting  edge,  end  of  noceesity  it  mu- 
be  oF  good  steal  and  or  good  tempn  to  itind  i< 


Some  say  a  tool  should  be  level  with  the  centre. 
Others  that  It  abonld  be  above  the  centre.  The  fact 
.  Am  thtt  eo  fur  as  tbe  lool  it'elf  and  the  work  bang 
operattd  upon  an  eonoemed.  it  makes  no  difference 
whether  tbe  tool  atind:  lerel  vrith  the  contre, 
whether  it  comes  down  from  the  top,  up  from  the 
bottom,  or  in  from  the  back  side,  the  piece  being 
round  is  alike  on  all  sides,  and  eo  far  as  that  ia  con- 
cerued  it  makes  no  difference  where  the  tool  is,  but 
owing  to  different  mechanioal  cooslruetion  in 
different  lathes  it  may  make  considerable  difference. 
If  a  lathe  is  absolutely  riitid,  then  a  lool  that  wiU 
work  well  in  a  planer  will  work  eaually  well  in  (he 
lathe  if  the  body  ot  tbe  tool  be  level,  and  the  cutting 
edge  exactly  level  vrith  the  lathe  centra.  Some 
writers  claim  to  discover  a  great  diSnenoe  between 

■  ADBtheJ^lvtMlkatt  Satin, 


._..  jrUkeit..    . 

kme  parties,  if  culled  upon  to  lend  a  dnilar  a  montl 
1  the  mskera  ot  the  special  tosis  which  save  thon 
!U  times  the  cost,  wonld  think  it  a  piece  of  ex 
avagsnce,  and  more  than  likely  aak  thn  faremai 
hn  ooald  not  makn  tbiim  himielf,  or  scheme  tt 
tviae  some  way  in  which  to  evade  the  patent. 


PROJECTING  LISSAJOnS'  FIGUSES 
ON  TEE  SCREEN.' 
Bt  Db,  J.  Dixon  Manm. 

AS  is  well  known  the  vibrations  of  taning  forks, 
when  uied  for  the  production  of  Lisaajons' 
figorrs,  are  kept  up.  either  by  the  constant  applica- 
tion of  tbe  violin  bow.  or  by  tbo  aid  of  an  elcctro- 
magnot— the  former  method  requiring  Ibe  presence 
of  two  asriatants,  and  the  latter  adding  materially 
to  the  complexity  of  the  apparatus  and  Dot  unfre- 
qaently  failing  to  prodnoe  the  desired  reaulL     The 

■a  Idtaraiy  and  PhiloMphioal 


being  firmly  clamped  to  a  rigid  labt> 
tbe  fundamental  reeds  la  clamped  in  fron 
box,  B  ;  another  reed,  giriog  the  desired  in< 
similarly  chmpcd  to  tbe  box,  A ;  an  e^aw 
about  half  an  inch  in  diameter,  ia  attach 
end  to  tbe  pipe,  C,  and  at  throtherto  an 
bellows.  A  ene  pencil  of  light  is  now  ti 
the  mirror,  E,  nhich  ia  then  adjuiled  by  to 
the  box.  A,  antil  the  light  striket  the  n 
the  vertical  reed,  from  whence  it  ia  reftrcter 
screen  of  tracing  paper  placad  a  short 
away  ;  a  coadenter,  interposed  between  tbi 
and  the  mirror,  E.  Focuaea  tbe  apot  ot  ligb 
ecreen.  On  the  bellows  being  put  in  mo 
figure  appears,  and  can  be  brooght  to  ■ 
stand  in  anypbase  of  development,  looped  o] 
by  careful  nanipnlation  of  one  or  other  ot  tl 
Tho  figures  are  more  di'tiuotly  seen  OD  th 
tba  eorcen  away  from  the  apparatus,  t 
being  in  total  dirknrts.  It  La  estential  l« 
lect  production  of  the  fignrea,  eipaeially 
retulling  from-  tne  more  disoocdant  interv 
the  entire  apparatus  should  be  aa  rigid  aa 
and  free  from  any  vibration  etber  tban  I 
duced  by  the  tonguga  of  the  reeds,  and  alio 
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Boyal  Socicto,  April   lath,   UTT,   tvl 
MoLaed  aaA  Ueat.  Clark,  "  Ok  Bmm  m* 
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mSOm  a*  KotiHi  of  Tibrating  Bodiai,  Ae.," 
ttinkS tbki  to  lUto tb«t  mj  ^pwatni  wu  «a 
!■  pnMBt  eomplete  form  in  JftnniiC 
_  _  dbitacl  to  >  nmlHr  of  ■olaBtlGc  gmti 

■Mm  rriwalii   1ST2  j  and  fnrthtr,  indflHBaent  , 
d  ^m   fiet,    u«l   the  kppantni   of    Prafnur 


lOT^M^whibib 


ULood  Rod  limit.  Claik   (u  tmr    . 

^  tha  awuiiption  tn  the  abora-otantiaiitd  p»per) 

Jm  Mt  iOMt  tha  origlulUr  of  bj  lehanH. 


AlUTEUS^  LATHE. 

rniE  foHimitf  daoiptioD  of  tha  MMtaoi'i  Utha, 
X    «MatfwMbjtll*atadantiafCaniaUniurar- 

1^  Utbe,  wUA  haa  a  4ft.  bed,  turoa  lOin.  in 
ItaM^nr  6u.  in  tUuialar  om  tha  alida,  and  2Tin. 
b«>  WUlailappauiioataiidapoa  fonr  f«et  like 
•tbr  Ul^,  thahs attlM foot^took and  ii  piTotad 
h  tke  bad,  h  abowa  U  Kn.  13  and  14,  whirii 
^dtaofbMpbir  batwan  tb*  two  toi  a  limit*! 
lUmatt,  •»  tkat  whan  tba  latba  ia  aat  npon  an  nn- 
«ia  >MB>  (ba  bad  ia  axanpt  from  toiuoul  itmn. 
—    -    •       .■     ■      >   .... '^giaMho 


rhieb,    ioinisr   or    Utar,  reanit    from   oonfioiDg 
Mriugi  brtman  tight  abooldan. 
Probabl;  the  moat  notioaaUa  taatara  ia  the  intarnal 


s  TOT  eomuot  asd  tferonK  flanea.  Tha  ipidar  with 
du  joamali  for  eattjing  tha  tbrea  plaoate,  aa  well 
■a  tba  plantta  and  piaiona,  are  all  of  eaat  (tad  ;  let. 
taog  tba  plaoata  at  ao  aula  gixM  a  betttr  hold  oF 
tba  spidar  on  tha  ahatt,  au  doei  away  with  the  orer- 
hang  of  tha  intarnal  gear.  Tha  ai1<iiiila|ia  of  an 
intamal  back  gear  are  thai  it  ii  eompaal ;  nMthat 
dirtDor  the  belt  oan  gel  in  the  teeth  «(  the  «beeli, 
and  inth  the  anangameot  for  ehangiog  from  alow 
to  fait  and  from  faat  to  alow,  ahown  in  Figa.  S  and 
6,  only  ooa  opnation  baa  lo  ba  partormed. 

Tha  mun  abaft  of  tampered  ttael  with  a  hole 
through  [or  ramorisg  Uw  cantra,  or  to  admit  amaU 
roda  for  tomiog  acvewi  and  other  aaiall  work  from 
tha  end,  hat  ramaa  eone  baaiingi  in  whioh  tin  loat 
motion  ia  takan  op  bj  aorewiDg  theeap,  D,  Fig.  3, 
whioh  diawa  the  box  through,  and  tigbtani  both 
bearing!  at  onoa.  Tha  itep,  aa  will  b*  noticed  bj 
Ttferenoe  to  Fig.  7,  has  plaocd  betwam  tha  hardantd 
enda  of  the  abaft  and  loUower  two  hardened  aUal 
wuhan,  wboaa  ontiide  diameten  and  aentral  bale 
aralugirtban  tbeaarfaeat  thflrmnbetweaa.  These 
piooei  are  free  to  «hanga  thor  poiition  to  a  limited 
'  and  br  ao  dwng  a  poliihing  aotioo  ia  main- 
aiid  afanaking  and  ontting  praranted. 


tbaoretieallj  tha  arraagament  cannot  ba  far  from 
corraot,  and  praotioallj  it  sannot  be  a  rerj  diffioalt 
ons  to  Oarrj  out. 

The  oroai  ilide  ii  remorablg  to  giro  plane  to  an 
ordinary  reit  for   hand'tool  work ;  the  change  if 


ia  oan  be  changed  br  tha  nie  of  one  htad 

The  OToaahead  slide  ii  pirotad,  io  that  it  may 
be  iwQDg  around  tor  taming  balti,  and  ii  gradoaled 
ao  that  it  may  be  BO  Ml  aoeuratel;  at  aoT  angle  frrai 
60°  one  way^  90°  the  other,  and  made  faat  bj  tha 
■orew,  J.  The  traTorie  aaraw  bai  r^ht  and  left- 
hand  threadgi  thii  girea  a  traniTana  motion  to 
the  ioraw  halt  ae  great  aa  that  giTaa  to  the  elide, 
and  parmiti  the  me  of  eqnal  length  lUding  anr- 

Fig.  9  ahowt  the  deriee  emploTed  for  withdrawing 
tha  tool  for  lerew-entting;  by  tnming  the  handle. 
K,  tha  abort  throw  eraak  on  the  rock  ahaft  moraa 
the  nut,  L,  abont  8-lSin.,  drawing  back  the  aoraw 
with  elide,  tod-poit,  ke.,  tDTDio^  the  lerer  bask 
'  in  ita  original  poaition.  Tbia  daTiee 
r  other pni '--'■ 


11  ipeeially  naefnl  for  ol 


irpnrpoaea  beddea  ae 


Tha  apherieal  ring  and  gib  to  the  taol-poat 
famiihei  a  raadf  and  lennre  meant  of  raiatiig  ud 
lowtnng  the  potst  of  the  tool.  The  foot-etoak  ia 
aeeoiad  to  Uia  bad  by  a  fixed  handle  rather  tiun  by 


4mb  from  down  to  np,  makei  a  treadle  that 
MMa  an  oprntor  to  do  more  work  with  tha  lame 
toaot  of  tatigna  than  probably  it  i*  poaiibla  to  do 
•  tar  olbar. 

Iba  nek  abaft  ii  pirotad  to  the  legi  of  the  lathe 
«kmfa*adKe{oinla  with  remee  knife  edge*  to  keep 
lim  in  plaoe,  aa  ihown  in  Fig.  12,  not  so  maah  to 
— "  "J-" to  aroid  tha  aeaeiiit?  of  oiling  tham. 


briettad. aa  willbaaaeD~to  pTa ..' 
ail  ami  treadle,  and  toe  working  joint 
•ahmla-ailcaiainlaln.    WithUua  ar 


llhalfotia  leworadwUIe  the  lathe  ia  In  motion, 
Hi  ■emantnmofthe  parte  Mrriei  the  treadle  higher 
fca  Ibat  daa  to  the  annk,  aud  adTanlaga  ia  taken 
ritUi  fwliiie  to  IntrodDoe  a  itop  motioB  to  the 
feadla.    A.  apcfag  eatefa,  ahown  at  A,  Fig.  2,  U  ao 

KM  to  MtM  npon  the  pie,  B,  Fig.  I,  when 
■A*  riaaa  abdnt  }in.  abore  its  bigbeat  poaition 
tatolbawaik.  To  ralaaae  the  treadle  from  the 
•**  it  »  »atr  neewiaij  to  pkoe  the  foot  below  it 
■lirittttaaBUatonebtkar-^ " 


5  ihatt,  as  well  aa  the 
•  eotl  ph^i  thns  eeoDiing 
■  iortiai  ol  groond 


,     ....    .         ..    .  diffioalt  to  nso 

the  feed  belt  so  common  in  American  lathn,  bo  the 
triotioa  feed,  oonaisting  of  a  tt-el  diso  warkiQg  ia 
eitbarof  the  V-groores,  shown  at  E,  Fig.  3,  famiahea 
a  teed  qniokly  ahan^,  and  one  that  ■■  eSectual. 
Tlie  arm  ctfryiig  this  atesl  diiia  er  friction  feed,  and 
tbe  arm  oarrying  the  intermediate  wheel  for  aorew- 
oattinglMinKoaat  in  one  piece  swings aroaadthsnams 
oenlra  ai  the  lead  screw,  and  ia  made  fast  by  the 
pinah  anew  handle,  F,  Fig.  2.  By  the  iwinging  of 
this  lever  either  the  friction  feed  or  tlie  intermediate 
gear  wheel  may  be  throwa  in,  and  the  very  act  of 


Tha  nnt  working  npon  the  lead  icrew  ia  an  open 
one,  operated  by  the  two  eooantrics  on  the  rook 
shaft,  a.  Fig.  8.  As  the  screw  is  nsed  for  the  feed 
in  ordiDary  tnroing  aa  wellas  for  aeraw-eDtting,  iba 
nnt  ia  made  nnniaally  long — namely,  Bin.  on  a  jia. 
screw.  The  elide  rest  or  oarriage  is  wholly  gaidsd 
by  a  single  V  at  the  front,  and  mns  npon 
a  fiat  way  at  the  hack.  This  at  first  sight  woald 
appear  to  be  only  halt  a  good  plan,  bnt  the  carriaoe 
is  qaitetwioelbaniaalleDgtb.aad  as  ooa  long  gaide 
is  tar  better  than  two  ot  liaU  the  length,  and  the 
carriage  whsn  ma*ed  by  tha  sorew  or  the  hand  is 
alwaya  morad  by  that  aide,  nine-tenthi  of  the 
preaaora  doe  to  tbe  work  oomei  on  thai  tide.    Tboa, 


ly  beug  ont 


metal  terming  one  side  o(  the  I .._,  __ 

away  juat    at    the  inner  end  forming  an  ii 

Cie,  permits  the  spiadle  to  rerolra  when  brongbt 
k  to  its  limit,  thns  preTanting  the  wedging  of 
the  aoraw,  Tbe  toot- stock  ia  arranged  to  setorcr 
for  taming  tapers,  and  ia   operated  by  a    single 


jtlhe  a 

reodeiB  the  effect  risible,  ao  that  if  the  lathe  ia  left    i 
ottset  the  next  peraon  nsiag  tbe  lathe  can  soaroely 
tail  to  notice  it. 

Tbe  lathe  we  bare  been  deaeribing  waa  shewn  at 
the  Philadelphia  Exhibition,  and  we  are  indebted  to 
Professor  John  E.  Sweet,  ot  tba  Cornell  UniTcrsity, 
for  partionlars  of  it.  Begarding  it  Professor  Sweet 
says :  "  The  naing  the  lead  screw  for  a  teed  when 
tnrung  is  an  objection,  and  nung  a  long  nnt  is  but 
a  partial  cure.  The  daaign  is  obaracterited  by 
simplicity  in  arerr  respect.  In  the  lathe  axhibitad 
there  waa  not  tbe  tainleit  attempt  at  omamentotion 
or  finish,  and  when  oompared  to  the  other  lathea  it 
appeared  tame ;  while  the  working  parts  weira  tnft^ 
there  was  much  ot  the  wink.4aih«*awfc%xdt.«aaK. 

Itwaa\nal.t^^'6.-j\>j«      ' "" 

\ttiKba^Qi^  v~ '"' 
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HUGHES'  TRIFLEXICOF  LAHTERK. 

AT  tbe  iDTtnlon 
OD  TlmrFiliy  Brenine,  AIii 
papn  reftd  b;  Mr.  W.  C.  HaghH  a[  the  propntic* 
(rf  bu  Dswl^' patented  triplnieaa  lunp,  »il  its 
■daptkbilitr  to  liifhtuifr  poblie  and  prirale  plaoei. 
Sir  Antonia  Brad;  (Pietidaat  of  ths  Inititote} 
iotrodQrf  d  tfav  leduTerp 

Hr.  W.  C,  HiiRhei  bariiK  dealt  In  hi*  inLrodnc- 
tOTf  parugas  wiUi  tlie  hiatorr  ot  lamp-UghtinK  from 
tbe  earliest  timn  up  to  tha  introducuoii  of  the 
Argand,  Moderator,  Had  tba  ■mogBmcTit  of  tbe 
dnplei  wicki,  then  proaeeded  to  nplniD  and  exhibit 
Uui  qnalitiaa  o[  hia  own  tripleiioon  or  thr«e-vick 
lampt.  One  iamp,  inclseed  in  a  glass  globe,  and 
fitltd  nith  an  ornamBnlnl  ch:lLn  lor  >Dj<pflaMoa, 
frarea  briUiant  light,  although  (u  atalvd)  it  nss 
not  pcrfaot,  the  eiUered  rpSactor  belonging  to  it 
noforiaiiatelv  not  being  completed.  Th^re  aiemnl 
to  ba  no  doubt  thiit  thia  lamp  i}  amtDaut!;  idapted 
tor  hil'i,  chambam,  caiintr]r  oharchpB,  ■nlpboiird, 
and  othir  plaoaa  whare  gui  is  not  obtninable,  Tbe 
triplaiioon  nBgio  lantern  hbs  then  brought  into 
JBitapoeition  with  other  Isnlerns  InolaWy  a  doplti), 
tha  light  of  eithfr  Isntern  being  thrown  eide  by  lide 
npona  white  ■oreen,  when  tho  d(«ided  rnpirioritj 
of  tb«  thcee-vick  lantern  wan  taea  and  aoknoiT' 
lodged  by  all  prewnt.  The  teotnrer  exhibited  a 
Dumber  of  photographa  with  bie  lantern  on  tha 
icreen,  which  came  out  with  a  clfnrneis  that  left 
sothii  g  lo  be  de^iired,  ard  fuilj'  iutitiGed  the  state- 
ment made  b?  Sir  Ai^tocto  Brady,  nt  the  clo'c  of 
the  proc«cdIng9,  Ibnt  the  light  was  almoKt  pfiual  to 
the  oijbj-drogen  light.  Tho  nrnngement  nf  the 
three  wicks,  the  two  outer  onea  being  sligbtlj 
enrred,  and  throwing  ttieir  flnmoi  nt  an  angle  into 
'     ""    1   with  the  flame  of   the    — '--  -'-'- 


Tha  other  rpecial  festurca  ot  Ml 
EuKbea'  invention — tIi..  the  nnnealtd  circular  gin" 
obambar,  the  metal  cap  Burmountiof;  tho  gla<s 
cbambpr,  through  which  the  heat  afcands  into 
a  noTable  chimney  formtd  of  Biit-aian  iron— vera 
tally  dealt  with.  Tbe  anpnioritj  of  tbe  anncalod 
droular  glara  chamber  wae  illustrated  in  tbe  course 
ot  the  lactnre  b^  one  of  the  glaf  s  plates  used  in  tho 
daplei  lamp  being  ihatttred  by  the  beat  of  tbe  two 
wicka  —  the  lecturer  buTing  prctionFly  tested  a 
■imilar  plate  in  bis  tbtto-wirlc  lamp  with  a  siniilar 
Teaolt,  the  plate  not  staoding  tbe  heat  more  than 
tbree  minatrs.  This  is  one  of  the  mieeries  of  mngio 
lanttra  entertainment  a  with  which  m  bOTa  ill  been 
tamiiiar;  bnt  which,  with  the  new  circular  ebam- 
ber,  will  doubtless  soon  be  a  thing  of  the  past. 

Tha  Cbtirman  congratulated  Mr.  Hogbes  upon 
the  great  SDCcns  of  hia  new  light,  comparing  it, 
M  already  said,  with  the  brigbtnesa  of  tha  oiy- 
hydrogcn  light.  A  rota  of  thanks  to  tbe  lecturer, 
propMod  by  Dr.  Croft,  was  baaitily  mponded  to 
by  the  audience. 

Hr.  Yarlry,  rpeakiui;  with  a  thorough  acquiint- 
anoa  of  tba  aubjc-ct,  and  with  reeoUectiona  of  tbe 
man;  diffioollios  iurolred  in  combinations  of  'CTernl 
wieln,  said  thcra  could  be  no  doubt  the  diffieulty 
had  been  iu»mounted  by  tbe  cleTer  arrangemaiits 
of  Mr.  Hngbca.  Uo  contesafd  bo  hail  been  ogree- 
ably  surpriied  and  delighted  by  the  cleameae  and 
laminorily  of  the  tripleiicon  light,  and  predicted  a 
gnat  saccns  tor  the  lecturer. 


and  in  length  (at  it  almost  iBTariaUj  does)  dnring 
the  hardening,  the  pitch,  tba  tbiskneis,  (ha  doptfa, 
and  tha  diameter  of  the  thread  will  be  altered  and 

nnleaB  both  the  tap  and  the  die  are  tampered  to 
pTeoiaely  tha  aame  shade  of  colour,  tha  amonnt  of 
tha  contraction  will  Tary.  Ai  a  result  ot  these  at 
present  irremediable  errors  taps  are  made  to  loit 
existing  solid  diet,  or  adjoetable  dies  are  set  to  suit 
the  taps,  and  though  tbe  mit  may  fit  closely  to  tbe 
bolt  to  aa  to  ba  just  motable  by  hand,  or  under  a 
moderate  prexanra  ot  a  wrench,  yet  tbe  sidaa  of  the 
thread  do  not  fit  properly,  nor  oan  thrf  be  made  to 
do  ao  under  any  ordinary  conditions.  The  result  ia 
that  under  Tibration  the  tbreada  gire  way  on  tbe 

blows.  Under  reciproealing  motion  tba  result  is 
precisely  eimilar,  for  the  whole  pi^aenre  upon  the 
nut  is  anpported  by  that  part  of  the  aarface  of  tha 
thread  idiich  ia  in  contact,  which  comprta^ea  or 
recedes,  Any  machinist  who  deains  U  Ifat  this 
matter  may  do  so  by  tiding  a  nut  that  fits  Tery 
tightly  Dpon  a  bolt,  and  striking  upon  the  sides,  he 
wiU  find  it  will  lose  tbe  fit  to  tbe  bolt. 


SCIEN-JIFIC  SOCIETIES. 

aOYAL  MICROSCOPICAL  SOCIETY. 

A  T  tlie  meeting  on  April  3[d,  U.  J.  Slack,  Esq., 
A.  Preaiilent,  in  the  chair,  nnmerou)>  prevents  to 
the  society  ware  announced,  and  two  new  Fellows 
elf  oted.  A  papor  was  read  by  Mr.  J.  W.  Stepberson 
"On  a  New  Immorsion  Oiijeot glass."  which  had 
been  detigntd  by  him  to  obTiale  the  difficulty  often 
eipcricDCi:d  in  the  accnrute  arraDgeinent  of  Ihe 
adjoBting  coiUkra  of  higli  nngled  objectirea.  This 
glaf  B  had  a  tooal  diatanoa  of  1-!),  and  a  baleam  angle 
of  113°  i  it  was  stated  to  bear  very  deep  eyepiece B, 
and  to  haTe  a  very  flat  Eeld.  Tha  great  diffioiilty  of 
ni.t.iBir.iF  •,!  "  inimersloE  "  fluid  baring  the  aame 
idti  u  ciown  glass  hod  at  length  been 


objectiTO  was  exhibited  in  the  room  at  tbe  dose  of 
the  meeting. 

A  paper  wa?  read  by  Mr.  Prank  Crisp,  "  On  tbe 
Present  Condilion  of  Slicroioopy  in  England,"  in 
wbifh,  as  regaidud  a  knowledge  oF  tbe  optical  and 
msthtmaticai  piinciplea  of  tbe  instrumsnt.  unfavour- 
able oomparitona  were  drawn  betwton  the  workers 
at  home  and  abroad,  acd  a  greater  degree  ofattoa- 
tion  to  tbe  eonstructioD  of  the  rariona  portieus  of 
the  Inatrument  was  urged  upon  Englieb  micro- 
acopiets.  After  tbe  meeting.  Dr.  Milinr  cihibited 
a  small  piece  oF  a  most  beaotiful  sponge,  Acamus 
innominatus  (Grar).  Mr.  Curliea  some  etained 
regetable  ti'suia,  and  Professor  Clevc  Bome  diatoms 
iDOiint«d  to  illustrate  bis  pamphlet. 


SCIENTIFIC  NEWS. 


WH7  HUTS  VOBE  LOOSE  AIH)  BOLTS 
DROP  OUT. 

THE  following  answer  to  an  important  qupatiou 
in  machine  conaimctioa  ia  given  by  "  J.  K," 
in  the  SeieHt'lic  JmenViin  : — 

"Can  joa  explain  why  it  is  that  nuts  oome  off, 
which  they  will  do  when  subject  tn  rapid  motioa  or 
Tibration,  though  they  may  be  a  tight  fit  upon  tbf 
bolts  End  acreited  tightly  homo  with  tbe  wrench? 
Wby.  indeed,  should  it  take  two  nuts  to  lock  one 
beltr' 

The  tendency  of  a  nut  to  unwind  and  recede  from 
the  presBura  upon  ita  radial  face  in  praportiooate 
lo  tbe  pilch  of  the  thread  and  tbe  diameter  of  tt<R 
bolt,  and  the  finer  tbe  thread  upon  a  given  diamettr 
•f  bolt,  or  tba  larger  the  diameter  of  bolt  with  a 
{riven  pitch  of  thread,  the  leta  is  the  tendency  of 
the  cut  to  moTa  i.ack.  In  the  ca>e  of  ordinary 
bolts  and  nnts  a  given  diameter  of  bolt  ie  given  a. 
standard  pitch  of  thread,  and  tbetc  pitches  arc  not 


Plating  Iron  with  Platinum.-M.  Dode,  of 
Paris,  tbe  well-known  diacov.wr  of  the  platinum 
mirrors,  has  inrt:nted  aud  patented  a  process  for 
co.itiEg  iron  with  platinum.  The  iron  first  receives 
a  coaling  composed  of  lead  and  copper,  and  then  the 

by  mixing  2i  parts  of  borate  of  lead  and  4^  parts  of 
capric  oxide  in  oil  of  turpentine,  and  is  applied  by 
means  of  a  fino  broab.  The  plstioom  coating  Is 
prepnred  by  converting  tea  parts  of  platinum  into 
ihloriile  and  mixed  with  fire  parte  oF  ether  and  per- 


evaporal 


in  tho 


The  r 


miiol  with  a  viscid  combination  of  Xn  parts  borato 
of  loud.  II  parts  red  lead,  and  eoiae  oil  of  lavender, 
anil  I'D  parts  of  nmylalcobnl  added  to  tbe  whole.  In 
thia  mixture  tho  object  to  be  platiniacd  is  dipped, 
allowed  to  dry  in  tbe  air,  and  then  heated  to  a 
moderato  temperature. 

Bteam  Tramways.— On  the  Continent  tbe  adop- 
tion of  steam  tramway  engines  icHlcad  of  horses  is 
brrnmin^  very  general.  Itouen,  Cassel.  Barcelona, 
Bilbao,  Lisbon,  Uporto.  tho  Haine,  and  other  im- 
poitout  towns  are  all  followiiig  the  eiamplo  set  by 
Pari  a,  which  bna  workion  in  its  streets  engines 
which  arc  noiseless,  smokelees.  and  free  From  any 
objectionable  features  culculated  to  obstruct  or  in 
any  wa;  iuterfere  with  tlieorilinary  traffic.  Aa  ahowD 
in  the  reports  of  tramwny  compiinieB,   and  tbi     " 


Ltthb 


a.  tbe 


ably 


,t  then 


palpable  eipli 

these  tbe  principul  are  the  errors  which  en>uo  from 
tbo  alteration  of  Form  which  takes  phice  in  tho 
(creW'Outting  tools  during  the  hnnleniug  process. 
Aa  a  rule  all  steel  inciwiea  in  dinieuKona  from 
being  hardened.  What  tha  amount  of  incrcuas  or 
expansion  is  we  have  al  present  nn  very  definite 
knowltdge,  became  it  varies  considerably  ;  although 
jtia  probably  equal  under  eqnul  conditions.  Sup- 
poae,  tben,  that  a  tap  is  insds  Of  tha  Mircct  diameter 


.    , ....jtotbfl  import^Bucfl  oF  tha 

.    subject,  and  are  stiODxIy  inclined  to  tiike  the  necea- 
I    enry  steps  lo  replace  horBea  by  nieohanical  power. 

.    ioKtiince  sa  reKarda  tbe  tramway  ilselF,  so  also  must 

it  bfl  enlik'btenid  reapeotitig  tbo  traction  ;  meautirae, 

,    notbinir  will  bo  naii.ed  by  forcing  legielation.    No 

streets  ia  not  remote,  but  there  is  no  question  that, 
beforo  iutroduciuK  it  into  tbe  metropolis,  provincial 
towns,  and  country  distriota  waitiog  to  be  thu: 
opened  up.  offir,  iu  tbe  first  iostanoe,  the  widest  and 
mo<t  encouraging  scope  for  its  application.  Ae 
teedcia  to  eiirting  railway  linea,  and  aa  branehe! 
eonneotiog  agricultural  sieas  with  tbe  centres  ol 
coniucrce  from  whiibtbey  ara  at  present  excluded, 
sleam- worker  I  tramways  Hill  be  a  mosi  important 
and  indostrit^  aid. 


THE  Agtronanier  Bojal  hu  rec^ved  a  t«l»' 
gram  from  If.  Prosper  Hnxry  aDnonnciog 
tbe  discovery  at  Fade,  on  April  7,  of  a  minor 
planet  of  the  eleventh  magnitnde  in  B.A.  18 
hours  H.  minutes.  N.P.D.  M°  37".  with  a  dailj 
motion  of  one  minute  north. 

At  the  meeting  ot  tho  EdinborKh  and  Leith 
EnKineen*    Society  last  weeki    Prof.  JenkJa 
called  attention  to  the  retnlts  of  soae  enMti- 
menta  on  friction  made  by  himself  and  Iu.  J. 
A.  Ewing.    The  coefficient  of  friction  at  nqr 
low  epeeda  is  not  independent  of  the  Telocity. 
It  ia  well  known  that  the  friction  Iwtween  two     ' 
bodiea  is  greater  when  tbej  are  relatively  at 
leat  than  when  they  are  in  motion ;  and  expeti- 
ment  has  now  shown  t^t   the  ooefficieat  ol    ' 
friction  doe*  at  very  low  aiieedB  incra—a  Iff    - 
about  20  per  cent,  in  certain  aelacted  eamm   i 
where  the  friction  of  rest  and  motion  ue  mo-   ; 
aibly  different.    The  change  ia  first  perc«ptihli    :■ 
at  vetocitiei  of  a  tno-hundredth  of  a  foot  ptr    -i- 
aecond,  and  the  lowest  speed  euiniined  «■■ 
one  five- thousandth  of  a  foot  per  aecond. 

The    Pennsylvania    Bailro^    Co.,   at   Ot    : 
request  of  the  Bstronomersof  the  UnitedStstH   --' 
have  determined  to  offer  facilities  for  riiitan   --  - 
to  Denver,  Colorado,  the  moat  anitablepouttds  :■■  • 
depart  tor  those  dcsirouB  of  obtaining  a  good  ■■ 
view  of  tJie  solar  eclipse  of  Jnly  29  nexL    llie    - 
round  trip  can  be  made  from  Kew  York,  PhiU-   : 
delphia,  or  Baltimore,  Ti»  Pittsburg,  by  Mvanl   : 
routea,  at  a  fare  ot  73dol8.  from  the  firat-naiMl  - 
gtation,  and  a.  tew  dollars  leaa  from  tho  otbs    , 
ports  ot  arrivaL  In  each  caee,  however,  alette  , 
of  identification  will  have  to  be  obtained  trM  . 
the  superintendent  of  the  U.S.  Naval  Obewn--,. — 
tory,   Waahiogton,  which  letter  will   be  be-      _. 
warded  to  the  respective  consuls  at  the  port  <i  -^.- 
oirival,  to    be   counteraigned    by   them,  anl  > . 
handed  to  the  vieitors.    This  letter  willpaaL  _ 
the  instruments,  and  other  profeaaional  pan*- 
phernalia   of  the  visitors,  free   of   dntj  aoA  = 
charges  at  all  the  principal  porta  on  the  eastfB  : 
seaboard  of  tho  States,  and  on  presentAtJon  to 
tha  railway  agents  will  aecnie  the  round-tiip  , 
ticliet  at  the  fare  mentioned. 

Tha  melo-piano,  which  waa  described  on  p«|0 
548  of  our  l^t  volume,  is  attracting  the  atto- 
tion  of  our  contemporaries,  and  in  one  of  tbano. 
Mr.  E.  J.  Eecd,  M.P.,  gives  an  account  of  it  m» 
a  novelty  seen  at  a  Paris  factory.  He*n> 
Kirknuin,  we  believe,  hold  the  English  patmfc 

An  improved  charcoal  pencil  haa  beexK 
patented.  It  is  made  by  oompretaing  aawdoMb 
of  lime,  willow,  poplar,  &c.,  into  moulds,  dryna^f 
them  in  the  air,  and  charring  in  retorla.  IRb^ 
sticks  are  then  cased  in  paper.  This  method  SilM 
said  to  remove  Uie  ecratcby  piece*  fomid  £n> 
ordinary  charcoal  pencils,  and  facilitates  ft—'~' 
mixing  ot  the  sawdust  with  gelatine,  *' 
oil,  or  lime-water  for  special  puiposea. 

In  an  Italian  magazine  devoted  to  electdcn.'C^ 
Prof.  L.  Ponci  deBcribee  a  battery  which  is  IM 'in 
to  be  new  and  of  great  simplicity.  It  consists  OX 
a  glass  jar  and  a  porous  vessel,  tbe  latter  fllli^Nl 
with  a  solution  of^ferroos  chloride,  and  havSaadp 
an  iron  plate  as  a  pole.  The  outer  tolabA_i* 
ot  ferric  chloride,  with  a  carbon  plate  as  a 
Both  solutions  should  be  made  up  to  %  sttsi  _ 
of  33°  Beaum&  The  electio-motive  toH* 
said  to  be  nine-tenths  of  a  Daniell  cell. 

Mr.  Sowerby,  writing  to  the  QaiiUmmi^ 
Chronicle,  givessomeinteresting  tactaaito  't*j* 
rapid  growth  ot  plant*  under  fordng  o^™?" 
tions.  At  the  gaidens  of  the  Boyal  Bot^M* 
Society  the  water  wa»  let  into  the  tank  rf  *"? 
Victoria  regia  on  February  10,  and  "^^^ 
varieties  of  Nymphtea,  Helumbium.Pisti*.  *^ 
planted.  At  the  end  of  March  the  Burfft°*  , 
the  water  waa  quite  covered,  and  althongb  5^ 
,  six  plants  ot  Pistia  stt&tiotes  were  put  ^^S 
I  good  burrow-load  (eome  thousand  or  to  pl*^jt 
had  been  cleared  oB.  tJeeds  of  tbe  Yictor*^^y  ^ 
in  the  mud  have  germinated,  and  tbe  «r**'~j-j 
dotted  over  with  the  leavea  of  the  y^O* 
plants.  Seeds  of  thia  plant  have  been  »m**-^  ^j^ 
I  to  Zanzibar,  with  tbe  view  of  iatiodudaff 
queen  of  water-lilies  to  the  Africaa  l«ke«- 


iObIJ 


es  [o  uie  Aincau  iucv-  ^ 
f  locomotive  ou  tri^^  j^# 
e  end  of  lart  iBOBth,  i^^j^r 


A  new  tramway 
Portsmouth  at  the  _ 
IpreteuceolQeneialHntehiBKH.  3^: 
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Mnra  oonatttoting  iU  moat  remarkable  im- 
uor^nent  ia  a  fui  amiiKMnent,  b;  whicL  all 
Jie  nodacta  of  combnitioD  are  drainioSand 
liMUiKed  from  the  rear  of  the  en^ae  beneath 
tepaaaengercar.  whether  theengine  ismnning 


idaatit  mrtar  to  redaee  aJl  the  ateam  during 
xuot  two  tumn,  th«  exhaust  paaaing  through 
iiRiaB  of  pipei  in  contigtHrat  water  compart* 
HKti  nntU  it  r«achei  a  tank,  whence  it  ii 
bned  into  the  boiler.  The  feed  is  ao  set  that 
iIm  water-lBTel  daring  a  mn  of  an  hour  and  a. 
lalf  waa  lowered  onlf  half  an  inch,  while  the 
stoAre  was  neither  fed  nor  stoked.  At  the 
Hat  itMm  waa  blowing  oft  at  1401b..  fell  at 
W  balaw  1001b.,  but  qatakly  roae  to  12G1b.  and 
JUb-i  betwe«i  which  it  waa  maintained 
hnnghont  nearlj  the  whole  trial,  1101b.  being 
be  itaite  of  thn  gauge  at  the  flniah,  with  infB- 
mt  flr«  to  last  16  miFutei,  and  a  condenaer 
q^ble  of  working  for  another  hour.  Neither 
Mke.  steam,  nor  famea  were  perceptible  from 
M  chimney,  Genaral  Entcbinaon  riding  for  a 
Nt  of  the  journey  with  his  head  npar  the 
^ari  (ortheeiptCMparpoMordeteotiBgnn; 

nieOabert  elevated  tailway.  New Tcrk,  wiU 
i^enedin  »  month.  Between  the  Dattery 
id  Central  Bark  there  will  be  thirteen  atations. 
■inB  will  be  run  at  intervals  all  night,  and 
■tcwiUbeworkmea'atrains.  Eight;  coachen, 
A  capable  of  seating  62  passengera,  will  be 
Aaa,  the  trains  consisting  of  from  one  to  two 
•chea,  and  drawn  by  locomotives  weighing 
beat  14  tons. 

nte  Lords  of  the  Committee  of  Council  on 
BneaUon  have  directed  that  a  special  loan 
Aibition  of  furniture,  cabinet  work,  and  oroa- 
ivtal  woodwork  used  in  the  interior  of 
Mlings,  shall  be  held  in  the  BethmU-gieen 
■■mm  dorinic  the  SDmnier  montha.  com- 
ndlig  on   Ist  May.      This  wiU  occupy  the 

'--red  available  on  the  ground  floor  of 

1  by  the  removal  to  Paris  of  the 
tm»  of  Wales'  Indian  preaenta,  till  lately 
Inn  there.  Their  lordships  underatand  that 
b  BumCaetattt  of  household  fumituTe  ia 
^lly  carried  on  in  the  east  of  London,  hence 
l^helieve  that  the  proposed  exhibition  will 
ktl  ipecial  inter««t  in  that  district.  The 
haai  us  been  pleased  to  direct  that  a  selection 
■ntbtforaitare  of  the  royal  palaces  shall  be 
'-'-'  'n  this  exhibition. 

■  ol  railway  accidents  in  Snsda  last 
■  bare  lat^  been  paUiahed.  It  appeara 
■ttt*  BunAer  of  vietime  of  aeoidenta  ruae  to 
A  of  whom  464  were  killed  and  9SS  wounded. 
atbs  extent  of  the  railway  aystem  ia  19.300 
^  (a  vetat  ia  equal  to  aboot  three- auartera 
limit),  this  ipvea  an  average  of  75  victtoia 
■UODTerats,  which  ia  ctmaidwably  over  that 
IMnou  jeara.     The  accidenta  were  eape- 

*l  (Rqoent  on  the  Nicholas  and  Moscow- 

MliMB,  which  alone  had  7'6  per  cent,  of  the 

Mks  Bomber  of   accidents.     Next  in  order 

k  ttis  lines  of  St.   Peteraburg,  Varsoria, 

^  ud  Eiew.Breat.    The  frequency  of 

<iMts  in  1877  ia  jprotn^ly  explain^  in  great 

b*^  ths  excepbonal  increase  of  traffic  due 

*"  *  iscouflrmed  by  the  fact  that  the 

T  oI  the  accidents  took  place  in 

Augnst,  when  the  railways  were 

ilvithtnuisportof  theOuards  to  the 

*"**r,ud  by  the  considerable  proportion 

iP^  catastropbei,  de-tailmenta,  and  col. 

mm,  aaring  the  acddenta.    In  the  course 

.-.<     y*'hit  nx  yean  there  have  been,  on  an 

^n  thirty  such  aocidents  per  annura  ;  in 

-  ■■     ^^uober  rose  to  62  (32  de-roilmentB 

■'     Ky'***'"')-     The  1,443  persons  injured 

P'^nt  aredamed  aa  follows  : — Employes, 

:  ,     ^iwtawi  occnpied    on   the    lines,  3iO; 

^^"~\1M:  other  persona,  313. 

ifework  on  tlneTasmaninn  aboriKines 
^.  L--»ajUen  published  by  MM.  dc  Qiiatre- 
i  - '  gWifciB^.  It  forma  the  sixth  volume 
■■f  gg'&snla  Ethnica."  This  mce,  which, 
■  *     ^^yW  Tasman  discovered  the  island,  ia 


race,  and  one  remarkably  homogeneous,  though 
the  languages  vere  often  so  distinct  as  to  be 
inoomprehenaible  by  different  tribes.  The 
average  capacity  of  craninm  is  1,410  cubic 
oentimetrep,  which  would  place  the  Tssmaniana 
considerably  above  the  Nubian  negrors,  thouifh 
the  latter  are  eocinlly  much  auperior.  This 
feature — volume  of  brain — mnst  not  be  too 
rigidly  connected  with  intellectual  develop- 
ment. U.  Hamy  further  shows  that  the  Tas. 
manian  cranium  had  not  those  supposed  signs 
of  inferiority  which  have  been  too  much  in- 
sisted on.  For  an  abstract  of  these  researches 
aee  Comptm  Raidiu,  Uarch  2S. 


_  to  iave  numbered  about  ,,".^,  .■,...^~ 
.*  k  extinct.  The  progreas  towards 
"naj  be  dated  from  about  TO  yean 
^ttsfaat  penal'aettlument  hub  formed 
'Jft   The  material  the  authors  bad 
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this  company  are  replacing  the  steam  motors 
that  have  worked  for  eighteen  months,  b; 
horses,  the  opposite  policy  is  being  adopted  in 
the  north  part  of  the  city.  The  line  from 
rEtoile  to  Courhovoie  will  be  worked  with  the 
Brown  enirinefi  (of  Winterthur)  tnada  by  AIM. 
Corpel  and  Bourdon,  of  Paris.  The  line  from 
St.  Denis,  by  SL  Ouen,  to  the  Weitem  Bail- 
way  Station,  ia  to  he  worked  with  Mokaraki 
engin<>s  (comprmsed  air),  and,  lastly,  the  line 
of  St.  Dmis  laChapclle  adopts  the  locomotives 
of  M.  Vacssen. 

Last  year,  M.  Ernst  Mayer,  a  professor  in 
counection  with  the  Aoatrinn  navy,  proposed 
an  instrument  for  measuring  the  direction  of 
aobmarinc  currents,    contaioiug   a    magnetic 

1  needle  pivoted  on  the  axis  of  a  water-vane,  and 

'capable  of  being  fixed  at  a  (tiven  moment,  so  aa 
to  show  the  angle  of  Iho  vnne  with  the  mag- 
netic meridinn  at  the  depth  when  the  fixture 
was  made.  Such  an  instmmeni  has  been  con- 
structed and  Iried  by  the  Naval  Academy.  (Its 
details  are  given  in  a  recent  number  of  the 
Revut  Maritime  tl  Coloaiale).  In  Calm  water  it 
give  very  satisfactory  results  na  regarda  sensi- 
bility and  precision.  In  a  heavy  aoa  the 
compasa  waa  apt  to  be  fixed  before  the  desired 
moment ;  but  this  evil  was  afterwards  reme- 
died. The  instrument  ia  thought  capable  of 
several  improvementa.  Thus,  it  is  contem- 
plated to  adapt  to  it  a  clockwork  motion  to 
libecftte  and  stop  the  compasa  (and  a  regiater- 
ing  apparatus  of  velouty  of  the  current,  which 
is  attached)  at  certain  instants,  as  desired.  In 
its  present  form,  the  compan  is  fixed  by  the  act 
of  pulling  up. 

According  to  a  report  to  a  Kusaian  journal, 
all  the  maritime  powers  of  Europe,  with  the 
exception  of  Turkey  and  Den  mark,  have 
adopted  the  Whitehead  torpedo,  and  given 
orders  to  the  inventor.  England  here  occupies 
the  first  plaoe,  Bussia  the  aecond.  (Another 
authority  stat^,  however,  that  Denmark  lately 
ordered  50  of  the  torpedoea,  while  Spain  and 
Holland  had  not  yet  order^  any.)  The  tor. 
pedoes  delivered  to  Busaia  have  been  found  to 
run  at  the  rate  of  22  knobs  the  first  ROOft.,  and 
17  knoto  the  2,S0Oft.  following.  In  those  made 
for  England,  a  vclooity  of  26  knots  ban  been 
attained,  Mr.  Whitehead  made  experiments  a 
short  tine  ago  with  regard  to  reports  that  the 
velocity  of  his  torpedoes  varied  with  the 
temperatnre  of  the  water  ia  which  they  move, 
so  that  in  the  North  S(>a  they  dtd  not  reach  the 
velocity  they  had  at  Fiumo.  It  wa»  found  that 
the  same  quantity  of  compressed  air  develops 
in  cold  water  an  action  much  less  than  in  warm 
water.  Thus,  it  is  not  a  matter  of  indift>>n>nae 
whether  the  torpedo  octt  in  water  at  22deg. 

'  or  in  water  at  Sdeg.  or  3deg.  C. 

I     The  question  bas  recently  been  investigated 

jby  M.  PoUacci,  whether  grapes  separated  from 
the  plant  undergo  an  after-ripening  for  some 

I  time,  OS  is  the  case  with  apples  and  pears. 
Several  kinds  of  unripe  grapes  were  cut  oH  with 

I  Bcissora,  and  three  portion.><  formed  of  each  kind. 
One  portion  waa  then  taken,  and  its  quontitv 
of  angar  and  acid  determined  immediately.  Of 
the  two  other  portions  one  was  placed  in  ahitde, 
the  other  in  sunshine,  and  after  ten  or  twelve 
days  the  prime  dnta  were  procurM.  It  ap- 
peared that  there  wns.  indeed,  a  suinli  inereisc 
of  sngar  and  decrease  of  acid,  and  (lie  differ- 
ences  were  greater  in  the  ease  of  the  grnpes 
exposed  in  sunliijht  than  with  those  kept  in 

The  leather  prepared  by  Dr.  Knnpp's  process 
of  tannin?  with  iron  oiiile  salts  has  recently 
been  examined  by  U.  Muntz,  chemist  to  the 


Conservatoire  des  Arts  et  Uetieta  in  VtriM. 
His  report  is  unfavourable.  In  a  specimen  of 
sole  leather  he  found  12-81  per  cent,  of  iron 
oxide,  which,  however,  was  not  combined  witii 
the  skin,  for  by  washing  with  weakly  acida- 
lated  water  it  could  be  completely  removed, 
The  proportion  of  water  was  21 8  per  oent,  and 
there  was  besides  211  per  cent,  of  free  fatty 
matter,  along  with  a  considerable  amount  com. 
hined  with  iron  oxide.  To  produce  100  parta 
by  weight  of  thia  leather,  47'0  parte  of  dry  pnre 
akin  are  necessary — thus,  with  iron  tanning 
there  is  pretty  mneh  the  same  increase  of 
weight  as  by  the  ordinary  process.  This  new 
leather,  M.  Munts  says,  is  sim|>Iy  natural  skin, 
in  which  iron  oxide  is  mechanically  depoaited 
in  combination  with  fatty  matter.  Tanning 
with  metallic  salts  can  only  have  a  future  when 
the  metallic  oxides  are  combined  with  the  akin 
tissue — if  not  directly,  then  with  the  aid  of 
mordants. 

It  has  been  arranged  that  eight  groups  of 
conferences  and  congresses  shall  be  h^  during 
the  couiae  of  the  Paris  Exhibition.  In  these 
will  be  treated  questions  relating  to  the  origin, 
production,  progreaa,  4c.,  ol  the  various  pro- 
dnote  collected  in  the  Champ  du  Mars.  A. 
credit  of  100.000  franod  has  been  opened  to 
defray  the  necessary  expenses.  These  meet- 
ings will  be  bald  in  the  halls  of  the  Pahkce  of 
the  Trocad^ro,  under  direction  and  control  of  a 
special  committee. 

M.  Duval-Jouve  has  been  elected  corre- 
spondent of  the  French  Academy  for  the 
Botanical  Section,  in  room  of  the  late  H. 
Uofmeistcr. 

A  priae  offered  during  several  year*  by  the 
Berlin  Vtraia  /iir  Qmterbefititi,  for  an  elucida- 
tion of  the  causes  of  mill  firea,  waa  Utely  pre- 
sented to  Prof.  B.  Weber,  who  haa  brought  out 
facts  that  are  of  much  significance,  not  only 
to  millers,  but  to  miners.  The  experiments  hs 
performed  before  the  committeesbowed  that  all 
sorts  of  flour,  in  dust-clouds  of  a  certain  density, 
are  inflammable  ;  also  that  floury  bran  dust 
and  many  dust-like  substances  of  other  kinds, 
furnish  snob  inflammable  clouds.  So  that  some 
of  the  explosions  in  mines,  that  have  been  aup- 
posed  to  be  due  to  fire-damp,  may  really  have 
been  caused  by  clouds  of  coal-dust.  A  thorough 
inveatigation  of  such  phenomena  ia  obviouuy 
very  important. 

A  curious  optical  phenomenon  was  recently 
observed  on  the  coast  of  Florida,  at  Key  West 
The  temperature  of  the  aea  was  about  9  degree* 
under  that  of  the  lower  atmospherio  layer,  and 
thia  difference  produced  on  the  aurface  a  con- 
densed layer  of  vapour,  on  which  the  aun's  rays 
fell  obliquely.  The  upper  limit  of  tha  layer, 
which  waa  only  a  few  metrea  in  thicknem,  was 
confounded  at  a  distance  with  the  aurfaoe  of 
the  water,  ao  that  vcssela  aeemed  to  pass  into 
the  sea  :  their  hulls  gradually  disappeared, 
while  their  masts  and  rigging  stood  out  dis- 
tinctly against  the  sky.  A  correspondent  of 
La  Nalar«  describes  the  phenomenon  of  a  ver- 
tical luminous  column  above  the  riaiuB  sun,  aa 
obaerved  by  himrecentlj  at  Logelbachif  Alsace). 
It  measured  2°  to  25°,  and  was  of  a  dndery 
red  at  the  horizon,  changing  to  orange  red  at 
the  upper  part.  Its  brightness  varied  little 
from  6.30  to  7  a.m.,  during  which  time  it  wa« 
transported  horiaontally  from  4"  to  6'.  A 
minute  after  the  ann  rose  the  column  thiaiik 
to  a  rudimentary  form. 

In  atndying  the  absorption  of  ultra-violet 
rays  by  various  compounds  M.  Soret  baa  found 
that  the  salts  of  ammonia  behave  differently  in 
this  respect  according  to  the  mode  of  their 
preparation.  Thus,  ammonia  from  gas-worka 
gives  considerable  absorption ;  whereas  the 
absorption  U  nil  in  other  cases.  It  appears 
from  this  that  the  product  from  gaa-woika  is 
not  pure,  and  should  be  examined  for  the 
foreign  substance  it  contains. 


AnOtherOatling-^-AnAmi 


^     ._  inventor  named 

.,.,.rj.  ot  InHiimopoUd,  United  Stnten,  hu»  fent  to 
RriKlnnd,  oni!  propanni  plrLcinir  at  tho  dii'i'O'nl  of  our 
War-offiecth.imo-two'derfuli.pecim'-nofaGiithng 
ffnnwhicli  baf  evrrbeen  prodnoed.  Tma  (ormi-labls 
eniineoF  dcntrdettoD  ta  iinaniDto-d  to  &re  from 
l,OC«to  l.fiOO  allots  per  minute,  (iiroetrdso  as  to  iwesy 
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THB  Binr-ADJUBTUra  a  aUSTDIAZi— 

TBSTB  70B  TBLBBOOPliS. 

£14190. 1 — I  AM  iadebtad  to  joai  oomapDadcnt. 

"  Floftt,"  for  hiTtoff  kindl]-  fonrardod  me  (throDgb 

TOO,  Sir)  a  oopr  ot  the  Briitnl  Jfercury  and  Daily 

Poll,  ooatiiniDg  ft  report  of  tha  Imtorfl  oa  "  San- 

■pola   ID   relatioa    to   Indikn   FamioaB,"   on  the 

umoaDeamoDt  of  vliich  I  oommsntsd  in  letter  ISWI 

SD  p.  500  of  TOnr  iml  tolnns).  Yerilj  Hr.  Blan- 
rd  hu  not  written  in  run.  I^  uij  ooa  nad  tbr> 
BOtodoDil]'  iDipirsd  uiicle  in  tfaa  Timet  Tor  Jane  7 , 
1877,  and  the  opsnlj-Bigiud  one  in  the  XlXth  Cm 
lury,  for  NOTOmbor  Uat,  and  oomnre  tham  with 
thcM  lut  nttaranoai  of  tha  Briitof  lecturer.  He, 
Dm  TtportlaUi  ni,  "  obserred  that  he  wu  Terj  itliirl 
that  tna  chairman  bad.  10  toapmk,  eommenoM  th« 
iMtnie  (or  his  bj  drawiDg  a  vary  wide  and  proper 
^tinotiOD  hetweea  the  interaat  which  must  attaoli 
to  tha  aHend  eoDnnotion  bvtwaen  Birngpoti  aiu) 
Eamiaes,  andtlia  extreme importanoa  which  migti 
TCtnlt  from  the  fatora  aataUighment  o(  that  coi- 
nectim.  Ht  icat  vm/  aniioiu  b1  the  oatut  tha  t 
Viay  ihould  underitand  that  he  uru  not  pUadinj 
Jar  any  tuch  connection"  I  !  I  The  eoolneH  ol 
Ihii  ia  aiotio.  To  an;  one  who  remembera  what 
waa  blatsntl;  proclaimed  b;  the  Phjsioal  Obaerra- 
iorr  cliqae  pnor  to  the  appearann  ot  Mr.  Blac- 
(ord  in  print,  the  words  wluch  I  ha*s  ilslioded  mnit 
be  preRnant  with  meaning.  So  the  lecturer  doea 
not  plMd  for  a  connectioD,  tha  auerted  eiiatencc 
of  vnioh  waa  the  terj  niion  d'etre  ol  the  projeote<1 
Solar  Phjaical  Obierrator;.  Tha  coantr;  wu  to 
open  its  porie  and  abut  its  cjaa  and  see  what  thu 


hoHfal  iign  that  a  mliarable  piece  of  hunbng  ii  on 
".oareoFooUapieF* 

Inraplf  to  "Polarii"  (qnory  33467,  p.  77),  do 

lampt  waa,  or  could  be,  made  b;  the  naTinton 

old  to  Ei  the  Longitoda  of  any  new  Imad  thoj 

might  diacoTiu'   within  maa;  deKToes.    They    can 

onTr    bare  wDTked   from   what    uilon   call    their 

"dead  reckoning:"  that  ia  to  la;,  bj  noting  the 

direction  in  which  thej   had    been    steering,  and 

If  hlj  the  nnmbar  of  miles  sailed  dulf  ;  and  thii 

.  -nld  giTe  tham  a  Tcrj'  rode  approiimation  to  the 

Dombsr  of  milaa  aailad  eaat  or  wut  (mm  thmr 

atnrting  point. 

[  am  loiTT  that  I  Bm  nnaUe  to  aniwer  "  J.  C-" 
Cqierf  32499,  p.  78),  from  the  fact  that  I  do  not 
wmKcn  Fergnaon'i  ^tronamv,  either  in  the  odilion 
of  1811  or  anr  other.  The  tunw  of  New  Hoon  in 
f  ubrnar;,  Ma;,  and  October,  1876,  are  qnita  cor- 
t«^Ut  oopied  into  WTutakar  from  tha  liautieai 
Amanae  of  that  jear.  The  15'  l^*^  9  W,  and 
■J'  22"  are  qoila  bejond  me  thoagh,  uaamnch 
tber  rapreaent  aoglea !  Snralj  "  J.  O."  doci  i 
mtan  ISmin.  19aeo-  afHmef 

I  am  afraid  that  no  replf  oonld  be  intelligible 
"  Amataor  "  (qa«r)[  32509,  p.  78)  which  would  not 
inTOlva  the  engranng  of  a  diagram  ;  inaamneh  aa 
tha  magnitode  of  a  Lnnar  Sobpia  ia  derifed  (rom 
«rtain  qoantitiea  obtunad  in  eompating  ita  phaaea. 
Piiiiiblf,  howerer,  the  principla  on  whioh  inch 
□ingDitads  ia  oaloulated  mar  be  made  compra- 
hinaible  if  we  lappcae  that— fron  the  data  in  tb( 
tiauiiial  AJmanae — wc  hare  drawn  a  circle  re- 
praaanting  the  Earth's  Shadow,  and  acrote  thi 
proper  part  of  this  circle  a  line  repreeenting  tht 
Moon'aPath.  Then  from  the  centre  of  the  circle 
wo  let  fall  a  perpendicular  on  thii  U>t-nwnlioned 
liie,  and  aa;  that 
3«dina  ot  Shadow  4-  Moou'a 

perpendienlaf  _  Maynitnda  of  the 

hare  aooeia  to  ;onr  Xllth 

.  he  will  find  graphical  methola  of   pn>- 

LOtingaLanar  Eclipia.  on  p.  414 and  493,  whr-  — 
lie  magniiade  of  the  Eclipae  may  be  maaanrw 
lie  aoalfl  employed    in  ita   nroiocldon.     I   han 
inolination  to  wade  through  the  mu 


M-Oon'i  dial 


ngnrM    iniolTed    in    tha   oalcnlatioi 
llclipse  T  hnt  ehcnld  "  Amateur  "  patBeia  a  know- 
'inlge  of  trigonometry,  I  might  giTfl  him  a  iketch  of 
'^Ted,  -■ '■'■ '"■ 


Two 


nonoanced  the  diieoTery 
Polaria,  in  addition  to  th< 


with  any  par- 
age, M-  de  Boi,  of  Antwwp, 


ploved, 
Eclipae  of  hii  own  aelection. 


imiteal 


inowlaarn,  onthereiT  higluat  aathnitj,  tkat  it 
_  aWolntcly  certain  tfaat  thaae  objecta  Xov*  no 
anijanca  icnoftKer.'  It  ia  a  matter  whinh  daa«mi 
tbe  moat  rigid  in*eitigation  and  com^rt*  diMoa- 
■ion :  and,  aa  a  preliminary  quaatioB  towaida  Ha 
elDcidatioa,  I  ihoold  like  to  aak  whathar  H.  im 
Boi  itill  Hea  hia  comitea  to  Polaria— or  notP 

Namo  mortalinm  /imnibiu  horia  mfiit"  kad  I 
ler  fancy  that  Herr  ZOllDer,  the  ftalwior  «f 
'  Astronomy  at  Laipug,  mntt  nqdn  tiw 
of  Ub  friauds,  if  we  mar  iait»  froa  as 

the   eonaat  nnmbar  at  the  fooHarlf 

JOTHOot  <if  Bdence.    From  it  it  wonld  appear  UmS 

Prcfaaaor  ZaUuer  bad  a  itanoe  laat  I>aeambar  «Uh 

Mister  {"or Doalot")  Blade,  who  aba^aanl 

inddanly  (ram  EngUod  when  it  waa  aaaUed  that 


thena „  

(that  of  kaottng  an  a 

—  *  spaoe  of  fonr  dmiaosians  11 !  I  w 

Sir  William  Bowan  Hamilton,  the  inTantor 

of  Qnatamlons,  would  baya  said  to  thlaf  TbnalnM 
of  ua  whole  oommDnioation  wontd  be  amnainf  w«n 
it  not  deplorable.  Notably  ia  it  ahibltad  in  tkt 
offer  ot  tbe  Profeaaor  to  aend  tha  knotted  cod  li 
any  man  for  aaamination.  Thia  raally  raBiods  am 
ot  ibt  madianl  elown,  who,  piDdaoing  a  rato 
swcrd,  eiclainsd  that  "  thii  is  the  aworl  with  wIM 
Balaam  smote  hia  aai :"  bat  upon  being  nmiaM 
by  one  of  his  audience  that  Balaam  only  leMti  fa 
a  sword,  promptly  rejoined,  "  Oh,  yaa  I  this  ia  Ht 
lary  sword  he  wished  for."  After  this  we  nesd  Mt 
be  snrpriMd  to  hear  that  tha  German  FiotasK 
opines  that  Slado  "  waa  innooently  owdamnad  ta 
London — a  rictim  of  hia  aoonaer*'  aod  hi*  itifft , 
limited  hnowlrdge."  How  nacomfortable  PnfMN 
Lankeater  and  Dr.  Dcnkin  must  feel,  to  be  in 


ing  mistake  in  yonr  aiiUk 
■ja  Depths,"  on  p.  84,  what 


-^-  la  (already,  be  it  remarked,  made  daily  at  Qreen- 
wiob,  Kaw,  Oiford,  Ac),  would  enable  the  weather 
to  be  predicted.  And  now  we  come  down  to  tha  statr- 
tnent  made  at  Bristol  on  March  25.  After  this  it 
ia  needless  to  criticise  the  lenture  at  any  length.  1 
miss  De  ia  Bne,  Stewart,  and  Loewy,  but,  of 
oonraa  we  hare  Mr.  Meldrum  ;  who,  as  1  have  befor'.' 
ramarked  in  these  columns,  Gils  exactly  the  same 
r51e  with  the  Sunapot  party  that  Judge  Edmunds 
don  in  "  Spiritual*'  literature.  Oca  paint,  hon. 
arsr,  I  must  adrert  to.  "  For  tha  laat  thrpc 
yean,"  the  audianoa  were  told,  "  there  have  been 
no  spota  upon  tha  San."  This  i»  nndoniable— 
bnt  bow  about  the  oo-eiiating  weather? 
weeks  ti^ether  during  1BT7  tbe  surface  of  tha  1 
waa  abaolntely  qniesoant :  and,  this  being  so,  if  U  r.  i 
Q.  J.  Symona  should  be  a  reader  of  the  EhqlII-)! 
MiCHANic,  it  would  be  inteieatinji  to  learn  (ta.i^ 
him  exactly  how  much  lilt  year's  Baintall  waa  iu  , 
defect  1  It  is  quite  sufficient  merely  to  refer  here  tir 
the  perfect  calm  and  thoronghl;  normal  and  seaton 
able  weather  wbich  has  accompanied,  and  is  acootii 

Stnying,  the  present  utter  and  entira  absence  of 
pots  on  tha  Sun's  diso.  One  piece  of  oomfoit,  1 
ma;  say  in  coucliuian,  appears  to  mate  be  derir- 
abla  from  the  perusal  of  the  lecture  on  which  I  haii; 
been  commrntiug.  It  is  this :  that  incrouin)- 
popular  Snlighlanmenton  the  sobject  hai  ocmpelltd 
tha  adfocatas  of  Suuipbtter;  to  be  Ter;  mnoh  mere 
oantions  in  their  nttwancn  than  they  used  to  bo. 
It  is  simply  impossible  to  contraTane  anoh  a  me^s 
of  damaging  antagonistic  tacts  aa  those  adduced  by 
Mr.  Blautord  in  liil  famous  uommunieatica  to 
the  Timet  of  Deo.  4  last ;  so  it  ie  found  that  the 
pnUis  mnit  be  let  down  gently.     Is  not  this  a 


9  with  whioh  < 

^ Search  wai  ot 

made  for  these 
(myself  among  tl 

that  I  haye  hven  aoie  to  ui4i;over;  savo  la  huub 
three  or  four  cases.  In  the  month  of  September, 
—6,  Mr.  H.  J.  Slack,  F-Q-S..  o(  Aihdown  Cottage. 
\T  Foreat  Bow,  in  the  oounl^  of  Sussex,  detected 
two  small  bodies  diaooTFrsd  by  M.  de  BoS,  and 
obiemtion  waa  repeat«d  and  conGnned  by  Mr. 
Sflack  (Astronomical  Beyirtn-,  Vol.  XIT.,  p.  2681. 
A.  littje  later  another  resident  in  Mr.  Slack's 
county,  Mr.  C.  L.  Prince,  F.B.A.S.,  alio  picked 
i:p  these  comitea.  He  used  a  B-Sin.  retractor ;  Mr. 
rilaok  employing  a  eiin.  With— Browning  reflector. 
Prior  to  thii,  apparently,  one  of  your  own  corre- 
ppondenti  would  seem  to  hate  detected  two  com- 
lianiona  to  Polaris  with  a  4iD.  Wray  achromatic 
(EHDuan  MxcHANia,  Vol  xxm.,  lett«r  11250,  p. 
,509)  j  and  snbiaqnently  a  boy  13  years  oF  ige,  the 
saphew  of  a  Belgian  nobleman,  who  was  wholly 
ignorant  of  Polaris  and  ita  history,  found  both  M.  de 
'isA'%  companion  stars  with  a  4'25in.  Stsinheil  tele- 
scope i  referring  them  accuraleW  to  the  positions 
assigned  to  tham  by  theiroriginaldiicorerer  (.ditro- 
AomicaX  BegUttr,  Vol.  XV.,  p.  224).  Lastly  they 
tppear  to  UnTe  tMen  seen  at  Ghent  by  Dr.  Von 
MonckoTer  (Enqubh  Micbahic,  Vol.  XXV., 
Beply  2^08,  page  215.)  So  far  tbe  eridcnoe 
ironld  seem  to  poiut  strongly  in  faTonr  of  the 
il^ectiia  eiistence  of  these  little  stin ;  but  now 
Mmes  the  remarkable  part  of  the  story.  Towards 
the  end  of  February  latt,  that  kesn-aighted  and 
ullogether  admirable  double.BlaT  Bbserrar,  Hr.  8. 
W.  Bumham,  of  CUoago,  tnmad  tbe  great  IBlin. 
AWan  Clsik  Equatoteal  of  the  Daubom  Obaarra- 
tory  on  to  Polaris,  and  tabjeclad  it  to  tbe  moat 
rigid  possible  scrutiny.  He  employed  eyepieoea  of 
the  most  nrying  power  no  to  900,  but  with  an 
entirely  negative  result.  "  It  ia,"  he  says,  "  abso- 
lutely certain  that  the  supposed  new  companions 
hare  no  existence  whateTer."  This  opens  a  question 
of  rery  great  interest.  Here  are  (at  leaat)  six 
people  in  dillerent  conatriei,  with  different  forms  ot 
Calaioope  of  yarioas  powan  and  aperture,  who  all 
see  two  axeaadingly  amall  stars  in  the  aame. definite 
poiitioDl  wiUi  raterenoe  to  their  primary  ;  and  yet 


"  only  one  stw's  actual  distanoa  waa  known,  sal 
that  waa   280,000  milea   f!)  from  oar  aaith."  I 

wonder  how  long  the  Earth  wanld  eontinna  b  hK  ■ 
present  orbit  under  these  oiromnstanosa  t 

Since  writing  letter  I40S7  (p.  13)  I  haya  aeqM : 
■ome  additional  information  with  referaDOa  to  W ; 
Selenographical  Clnb,  not  onlyfrom  tha  pangnft, 
in  your  "  Scientific  Newi,"  on  p.  90,  bnt  fioa  t. 
friend,  to  whom  I  am  ind*bt»l  for  a  sightcf  tk: 
fint  number  ofthaClnb'iSabnoirniFhieaJj'nirML 
There  is  an  admirable  feature  in  this,  in  thefcraof 
outline  diagrams  to  aoale  of  tlie  two  oratara,  Frtoa- 
torins  and  Plato,  reaommoDded  for  obaerratiin  hf 
the  members  ot  tbe  SodetT  during  April.  Ttaaa 
mnstti«tty  fadlitata  the  aoourata  delinsation  4 . 
thus  abieata.  The  Journal  itself  contains  ihM 
paragrapiu  on  them,  a  rariew  of  Lohroun^ 
■' Mond charts,"  some  cornspOBdenoa,  Kotaaantta, 
craters  Heriod,  Qassendi,  and  Hasaiar,aad  (wW 


tha  Lnnar  diic __  — 

graphical  Club  oommaiosa  hopatnlly,  and  . 

joined  by  alt  who  take  as  interait  in  tha  tonognflM 
of  the  Lunar  inrfaoe.    I  ahall  eertainly  bawng  lal 

Aft^  readii^  the  letter  (14174)  of  "  W.  C.  V.,' 
on  p.  93,  I  can  only  adhere  to  the  ^inim  expraaai 
by  mc  in  latter  12965  (Vol.  ZZV.,  p.  4S81.  VU 
it  is  qoite  true  that  a  clean  glais  c^lindar,  intertarf 
the  one  supporting  "  Psyoao,"  might,  whan  aM 
puthei  up,  be  rotated  withont  dataotioB  hr  ■ 
ipeotato»,  Imnst  repeat  and  maintain taatllM 
watched  the  fimire  in  a  way  wbieb  tandtfad  Oa  Ii 
trodnction  either  of  a  saoond  crlindar,  er  of  a  ^ 
rod  or  rod),  impassible.  It  must  be  a  poor  opW 
glass  indeed  that  would  nat  ihow  ttia  top  of  lotk 
thing  aa  it ''' 

Ul.  ilut  mi  „_,„,  „ .  I  ,  _^  r- 

„  J   tha  Bntiih  Weakman  w 

simply  to  corroborate  what  hiJ  beoi  rdnmat 
denied  when  atatad  I7  Bix  Bdmnnd  Babkett  f  I  a 
not  oonoemed  to  danod  Dootora  who  eontinna 
attend  patients  aftai  ttv  are  waD,  and  I  think  lb 
the  conduct  of  a  Behwat  who  takaa  a  faa  aad 
■rief  in  a  eaia  whioh  ha  bioioi  he  eannot  attaad 
B  beneath  ointampt,  and  easnot  be  daBOaaaid  I 
itrongly ;  Init  two  wrongs  do  aot  maka  • 
ight  in  any  system  of  aUieal  aritbnatie  ■wi 
jThieh  I  am  aoqu^ntad,  aad  I  rather  bil  ta  I 
howsnohoascafonnar^ilytoSirBdmaadBei&ri 
■Utsationa.  Ai  for  aodit  laaqnalitiaB,  itamy  n 
of  land  in  England  wva  fat  bto  hafctjst  t»^ 
and  equally  dirided  amtmm  tba  tii^'mitm,  '■ 
April  5th,  1880,  we  shoall  iod  phiMjIi^wii 
eouaiderabla  aerea^  ittd  thoMiandi  vHiSMl  »*^ 

Snare  foot  of  their  own.    Aaanralli;  tt^  - 
e  upper  rank  of  lifa  aniu  mrmldkaaJTlr 
than  are  all  working  man  tlw  DoMi  aad 
which  their  aelf-up^ttd   laadarii  aad 
represent  them  to  ha,  aid  Aa  diarn  mt '         ■ 
and  tuinry"  against  tham  ai  a  daBlsaa  1i  1    -i 
one.     Nerarthelaas  (aa  might  Only  naaaMUr 
expected  from  hia  graat  ni  aAnowMpiSdlEI 
"tiigma,"  apologiaaa  lor  his  aliaata  b  ft  teaa 
which  affords  a  moat  nhmMnn  aoBhaal  to  tl 
balderdash  wUeh   appauB  ia  ««Wk  O^oa  1 
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rt  sad  if  Ui  lattar  ihonld  fail  qnita  to  nbot 
aud  Baokett'iehugw  ittmBonlybs  baoMua 

Mum  "W.  a.' P."  (Mter  14182,  p.  95)  u 
IiOokiBK  tgaiB  met  mj  olonlmtioa  I  ue 
€D^  •mplorf d  a  WTODS  logaritbm  o(  ooe  of 
;ten!  TbudoeaDot.lbaDgh,  effect  the  trath 
I  e«DclBUOa  Uiat  Mr.  FiDniD|ton'i  ummcd 

bH  ha*  no  nutenas ;  uid  the  lale  effeet  of 
MltMMil  wu  to  bring  oat  a  nanlt  a  Ii(tl« 
'  to  Wm  MTODaom  dim  than  tfae  mora  cocreot 

"W.G.  P."  Moiml  J  Alrny.  nip«rt  oaloa- 
I  aud«  oo  tfae  backi  of  letton,  Ab.,  whan 
I  to  ak*«  Uu  poat. 

CoMtont  Beadar  "  (qaarj  32546,  d.  101)  oan 
m  to  wliiut  Ua  Siuulul  on  the  ISth  ef  thia 
,  ihi  Sod  will  be  oo  tba  Haridian  laatiblr  at 

Noon.  The  laae  condition  of  thinga  will 
■  Jnoa  14th,  Scplamber  lat,  and  Daoembar 

If,  bomrer,  jooi  correapoodaot  knows  hi* 
«d«,  and  eao  obtain  Qreanwioh  Msan  Time 
be  niant  poet-office  at  lOa.m.,  he  qid,  bj 


JB  30th  of  th! _._. 

ijia  14  minotai  Wcet.or  itow,  oFOraenwich, 
t  at  the  inatant  when  tbe  10  o'oloi^  poit- 
iffnal  fomes  down  fail  watch  oaaht  to  rhow 
IB.  a  m-  Then  kwkiDp  at  the  Kaulical 
loe  (or  Whilaitr)  we  find  that  the  Equation 
»  on  April  30  ii  —  2m.  54).  If  than  jonr 
tont  Soader"  will  baTohia  dial  bedded  in  wet 
I,  and  oarefnllr  IsTelled  with  a  spirit  lavel, 
jU  at  llh.  STm.  6<.  a.m..  Local  time  (not 
net  time),  turn  hia  dial  ronnd  until  Iha  ihadow 
fooDton  abowa  acoorata  Noon,  it  will  ba  in 
Dent,  and  ahonld  ba  left  tor  the  cement  te 
;  bare  firea  an  imsgiiiarr  Long'' 


D  onlr  aappoee  that  "H.  G.  H.  "  (qnery 
p.  102)  matt  bare  bought  a  chaoaa  nnmber 
Ekglish  HxcHAMic,  Oter  and  o«er  and 
■ain  hafa  teata  been  Bivea  in  jour  colnmna 
Boopea  of  all  HOrti,  lixea,  and  deicriptioni. 
For  one,  baTe  neither  the  time  nor  the  inclina- 
I  repeat  them  tor  people  who  will  not  March 

tow  of  tlie  Boral  Aatronowtaal  Boolety. 

;B.E  LUNAB  OBATBR  PnATO. 
[CotttiwMdfnm  Tol.  XXVI.,  p.  625.) 
a.y-ienS,  April  16,  6.0,  numn'a  age  1335 

,  Ootobn  24, 10.0,  moDo'e  age  13-34  daji. 
n«r  ID  1B5S,  tbe  Ber.  T.  W.  Webb,  who 
faniiibed  the  following    aittnat  from   hie 

S5,  October  24, 10  to  11  honn,  9  boon  brfore 
loatotallj  eelipeed,  Bd.  Ih.  after  max.  B.E. 
in,  3d.  2th.  before  max.  8.W.  libratioo.  Air 
IcGuitian  aharp,  bnt  not  perfectly  ateady ; 
cbromatio,  3  7-lOin.  apertora,  power  112  (tie 
dng  leas  inlelliitible  and  mere  oonfnied  with 
The  iketoh  ia  rtrj  rongh,  and  probably  mi>- 
te  to  ninnte  detaila,  for  these  faint  ihadow- 
era  at  the  Tsr;  limibi  of  riaibilit; }  what, 

Jpt  1'5^  or  2"  in  the  eaotre,  not  brilliant,  bnt 
liitinet,  and  brighter  than  anything  etre  in 
in ;  2nd,  an  expanded  light  aector,  with  itl- 
emred  ^idee,  wheae  blunted  apex  lay  abont 
■  way  from  the  while  ipot  l«  tlie  eaat  [part 
'  ring  1  3rd,  a  aort  of  elbow  of  a  light  tint 
It  or  approaching  the  north-west  edge  of  the 


. ^  Uttle  diatonoa  weit  of  the  Hare 

Criiium,  graaing  Condorcet  iti  weatem  edge. 

Floor-tint  a  Tery  dilnted  inky  grey,  toe  tint  of 
the  floor  rather  onereD,  bnt  moatly  aa  reeordsd,  the 
light  c^ond  in  the  aaitem  portion  exoMdiogly  well 
marked.  Iti*  qaitonnmiilaktable  to-nixht,  alio  the 
eantral  apaok,  and  eeeaaionaUy  I  aee  a  itreakboth 
north  and  south  ot  tba  apeck,  tbe  ipeek  itself  being 
brighter  than  either  portion.  Some  ooniidarable 
diatanea  nortb-weat  ta  Plato^  not  far  from  tbe 
border  of  Ibe  Han  Frigoria,  ■■  a  bright  and  lurid 
tpot :  oroaung  Uui  apotia.astreakftom  Anaiagoraa, 
which  also  erneeea  the  north-inat  rim  ef  PUto  a 
little  westward  ot  the  abort  latanl  monntain  chwn 
on  th*  nortb-weat  margin  of  Plato.  Thia  streak  ia 
seen  rary  diitinotly  and  strongly  for  a  short  diatanea 
from  tbe  margin,  and  can  Doeasiooally  be  traaed 
aoroaa  the  floor.  I  do  not  mnamber  baring  aaen 
tba  floor  of  Plato  approximatiut  ao  cloaaly  to  the 
appearance  giran  by  B.  and  H.  (1st  edition  ot  Map) 
ai  I  do  to-night,  yet  not  exactly  aa  they  hsTe 
delmeated  it- 

Thitre  ig  a  eyitem  of  atreaka  rery  apparent  oroaa- 
ing  Plato  in  the  naighbaaibood  of  the  wbiliah  dood 
on  the  east  part  of  the  Soor,  which  doea  not  origi- 
nate at  Anaxigoras.  This  syrtam,  irfaercTar  be  ito 
origia,  maeti  with  the  streaks  from  Ansxgorae  in  tbia 
looalitT.  W.  B.  Blrt. 

BodLhont-hiU,  April  2. 


Ufa.  I 


projtc 


eemed, 


10  S.W.  edge  of  tbe  _.. „ , 

enre  prolongation  towarda  the  eaat,  ill  made 
i  >ot  rcKching  the  bright  sector.  North  of 
itre  a  rery  faint  cloud  of  lighter  hue  aeemed 
L  a  DOrth.east  diiectiou.  The  grey  hue  was 
i  in  an  inlet  or  bay  at  the  eaat  end,  by  the 
indar  tbe  ring,  and  at  the  sontb  end  ot  the 

IT^b  adda  i — "  I  repeatedly  aftarwarda  saw 
•■  oaaaincDoos  of  these  detaila,  but  neTer  so 
]y  ID  all  Teapeeta." 


April  17,  e.O,  moon's  age  14  65  daya- 
JanoH?  ^.  13-10>  <noon-a  age  14  tt3  daja. 

ioBtor  near  Vaaco  de  Gama. 

aonuoit  of  tbe  wall  mostly  more  luminal 

M  otber  part  of  the  lunar  surface  immi 

adjoining  the  crater,  with  aome  pointa  moi 

f  lamfiMMU  tbaa  the  rest. 

t  of  a  gai  aral  dark  inky  grey  oolonr. 

■aaa  erf  tita  ilresk  oiicaiionally  obtained ;  i 

laoablinot  as  on  1860,  January  6, 10  35. 

SMaO  oentral  apeck  scarcely  Lt  at  all  seen. 

I.  April  18,  6  0,  moon'a  age  IS  B5  days. 

L,Mr  SB,  11.15,  BMHHi's  tcalSST  days. 


THB  PIiANBT  TTBA-STTB. 

[14192.}— It  may  interest  aome  of  yoor  readers 

to  know  that  Uranns  is  bow  plainly  Tiiihla  to  the 

iked  eye,  shinisg  aa  a  5th  magnitnde  star.    The 


tallowing  diagram  will  enable  ai 


TSANBIT  or  HBBOUBT-THAHKS. 

[I419S.1— With  nferenea  to  the  aepraoohing 
tranait  of  Hcroary,  might  I  anggeat  that  a  few 
"hinte"  on  the  subjei^  —  aa  to  what  to  obsam 
snd  how  to  obserre  it— from  oar  good  friend 
"F.  B.  A.  B.,"  or  aome  olhei  oompstont  anthority, 
wonid  be  very  nsetnl  and  aooeptable  to  many  of 
your  aatronomioal  raadara. 

Soorea  of  teleaoopea  will  (weather  permitting)  ba 
turned  on  the  ann  on  the  aftsraoon  of  May  6th, 
and  one  cannot  help  thinking  that  the  efforta  et  a« 
many  obsarTars  ought  to  prMne*  aome  eridenoe  of 
Iraportanoa  in  conneotioD  wiUi  tbe  rariona  phano- 
meoa  attendant  on  tbe  tranait,  which  bare  baea 
ofteoitoaay  truth,  somewhat  ^aeordaotly  daaoribal. 
What  ia  needed  ia,  that  same  dlreotion  ihcold  b« 
^ren  to  these  ellorta— ■  few  words  as  to  what  ona 
may  be  on  the  look-ant  for,  ai  to  what  poiuti  oae'a 
attaotion  may  with  adtantaga  be  more  eapecially 
direoted  to,  ke. 

I  am  aorry  I  am  not  eomoebent  to  osny  ont  my 
own  anggeation.bnt  I  do  not  think  that "  F.  B.  A.  8." 
wonld  grudge  the  trouble  of  writing,  or  yon,  Bir, 
the  apaoe  for  a  oommunieation  which  wonld,  I  think, 
be  really  ujafol  to  many. 

I  with  to  retnm  mv  beat  thanka  to  Mr.  Herbert 
Sadler,  for  bia  Tcrr  full  and  iaterasting  answer  on 

tha  doobla  star  1 19St,  on  p.  100.  Mao. 

SAKTB  l>AI.IJNa  TO  aUN- 

I1419S-1— iHoonneotion  with  letter  141B2  I  out 
nnly  any  that  tha  formula  giren  by  "W.  G.  P."  it, 
my  opinion,  qnito  correct.    The  integration  pre- 
diScnlty.    It  can.  howerer,  be  ea*ily  da- 


third  law.    Imsf^i 


easily.  A  ia  Beguloa  in  the  "  Uoo,"  ^  ia  a  3rd 
mag.  stor  abore  B^nlna  in  the  handle  of  the 
<^ckle,"  which  forma  the  front  ot  the  ."  lion  i" 
31  ia  a  eontpicoDua   4th   e  '  ' 


[14103.1—1  HAvabaen  baring  Mme  rery  beantifnl 
day  riewa  of  the  pisnet  Vnns  during  the  ia<t  few 
waeka.  On  BatardaT,thaSOth  Haroh.  at  11.15a.m., 
I  waa  greatly  atovok  by  pereeiriDg  with  remarkable 


diatinctneaa  tba  wbala  of  the  uniDomioad  diae,  and, 
onabowingil  to  aome  trieiid8,tbeyfaniried  they  ware 
looking  at  the  moon  aa  ahe  appeara  when  a  few 
days  old.  The  nnillumined  portion  ot  tha  disc 
appeared  of  a  warm  neutral  tint.  The  aaaompsny. 
iog  drawing  will  gire  a  fair  idea  ot  tbia  beanlitul 
sight,  and  may  dnw  the  attoution  ot  onr  amateur 
astronomers  to  an  object  at  present  well  worth 
picking  np.  Tha  view  it,  as  seen  through  my  4in. 
ohjeot-glass,  with  a  power  of  abont  90. 

aamnBlMma,H.A. 
The  Beotory,  Droyladan. 

THa  SABK  aiDB  OF  VXNDB. 
|1«M.]-Beferring  to  "  F.  B.  A.S.'a  "  latter 
(14134),  my  origioal  memorandum  is,  "  rather  paler 
and  broRurr  than  the  bright  twilight  tky,  bat 
coming  ont  only  at  interrali,  and  innsh  orerpowered 
by  tbeaplendidligbtaofthepUneta."  Maaythanka 
an  many  oooadoM.  T.  W.  Wabb. 


I,  aowerer,  ue  i»^iij  ub- 

.rtaich  embodiee  Eepler'a 

le  aooentriMty  ot  an  ellipse, 
liar   axis  is  2a,  to  eontinnally  appraaeh 

-J.     .'he  periodic  time  ot  thia  elKpae  will  in  tha 

limit  be  twice  the  time  of  falling  through  tba  dia- 
tanea 2a,  whtnoe  ^-^  —  lima  ot  tailing  thiongk 
tbe  diatance  2a,  which  is  eiiuiTalent  to  the  fermnla. 
in  qneatioo.  In  tbia  dadnetion  it  mnst  be  borne  in 
mind  that,  although  in  thr  rerolring  body  tho 
Teletity  atapbtlion  ianot  lero,  it  ia  at  that  point 
entirely  parpendicnlar  to  tba  radiua  vector,  ao  that 
both  the  rsTolTing  and  falling  body  agrea  in  haying 
at  tbe  oommenaemant  of  the  motion  the  velocity  in 
tbe  direetion  of  the  sun  eraaeacest. 

I  may  as  wsll  take  the  apportunity  ot  oorreeting 
one  or  twocleriosl  errors  inletter  14157.  Abont  tbe 
middle  of  the  letter  I  wrote  fourth  column  for  third 
column,  and  rice  rersjl.  I  have  alto  omitted  the 
namerical  mult  for  1010  42,  Thia  result  ia  reallr 
giren,  but  there  ia  a  displacement  ot  the  deriationa 
one  rank  npwardi,  and  the  omiation  ot  a  amalt  one 
about  the  middle.  The  oondnsion  is  that  22  of  tha- 
moden  apparitiont  are  eonneotad  instead  of  21,  aa 
appeara  from  the  table.  W.  O.  3. 

THO  MBTBOB,  APBIL  Snd. 

[14197.]— I  WAS  tortnnato  enough  to  gat  a  good 
obaerTaiion  ot  tba  splendid  metoor  that  risited^  ni 
on  Tuesday  eyening.  It  wo)  nearly,  it  not  qnita, 
equal  in  tise  and  brilliancy  to  the  one  we  had  in 
Nnyember  last  (ree  Enolish  MicHANIC,  Vol. 
XXTI.,  page  286),  but  differed  from  it  in  lomo 
partionlara.  The  only  notioe  I  have  seen  of  it  in 
tha  daily  papers  was  m  the  Tinuu  ot  the  4th  inst.. 
■nd  the  arauunt  therein  was  inacanrato,  aa  it  stated 
"the  meteor  remained  stationary  tor  a  second  or 
two  between  Orion'a  belt  and  Birioa,"  whereas  the 
meteor  nertr  approached  Orion  at  all.  Perhaps  the 
following  particulars,  aa  ofaaerred  by  ma,  may 
interest  some  of  "  ours.*' 

Time  7ta.  50m.  Whan  my  eye  flnt  caBght  the 
meteor  it  was  approachiog  from  the  HE.  It  had' 
just  left  Una  Maior,  and  was  pnneodiDg  towarda 
the  N.W.  It  pssaed  thraosh  Draeo,  over  tha 
Drsgon's  head,  and  on  towards  Caaabpsia,  close  to 
which  conatellatiDU  it  bnrst.  There  waa  no  noise- 
when  it  exploded,  nor  did  it  emit  any  aparka.    It 


making  a  few  tai«ca^ie  obaerrationa,  ■ 

light  was  auffioieDtly  powerful  to  enable  me  to  tea 
distinctly  the  crancea  in  the  wall  bounding  my 
garden.  Tha  time  occupied  in  the  transit  M  tha 
meteor  from  Draa  Major  to  the  pUoa  of  ita  diiBp- 
pearanoawaa  abont  aerenaeoouds. 

B,  Uawa  Bn^th. 

KB.  FBOOTOB'H  IiBOTtTBB  AT 
IiIWBPOOIh 
[14198.]— Bbi HO  lud  np  I  wat  unable,  a<  I  haf 
intonded,  to  be  preaent  at  Mr.  Frootor'a  last 
leotore  in  oonueotion  with  the  Liierpool  School  of 
Soianoe.  Tha  aocoaat  in  toot  impreatioo  ot  thi». 
lato  girea  rather  meagre  data''"  "  "■-  ''"'  " 
pointo,  which,  cautd  pragr 
be  olearcd  op  by  Mr,  P., 
thalaatnre. 
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1.  Tfaa  exact  Btani) point,  irbence  Mr.  Prootor 
thluki  be  ■««  tha  raUoviTitt  fBcti. 

2.  The  itan  irhicb,  from  thut  falornm, 
to  be  perfect!;  still  and  qsisb. 

3.  BoiT  it  comes  tbet  iiitcbrom  anaTysii  can 
danonstnte  »  thine  wfaich  iro  bsTe  no  kiooIedKe 
of,  except  tbat  it  bu  travelled  a  distance  whereof 
tba  meainrement  ie  not  aiaertaiiwd  exaetlf,  owiag 
todefaotiTB  inBtramtntB,  Ac. 

4.  The  particalar  stellar  iDreBtigatian*  which  ga 
to  diiproTc  the  notioD,  "  that  our  Bolar  ejatem 
bean;  dereloped  from  a  gtr  will  not  return  to  the 
lame  itata  uDless  extraoHinacy  precautioni 
taken  to  prerent  it." 

5.  NeTcr,  bdne  rather  a  1ont>  dajr,  why  nhould 
W«  be  uked  lo  coma  to  the  hutj  condniiou  that 
teleioopei  eansot  he  inrented  powerfui  enongh  to 
gtt  to  ontljiug  ejslema  far  brjond  onr ' 

6.  Lull;,  why  he  would  hare  lu  ag----  

profanditT  of  tbe  bcareni  was  illiioitable,  and 
woold  never  be  fathomed— tfaongh  he  admits  the 
aatoal  distance  of  one  alar  wai  at  leeat  known  f 
aomebodyF  Thoa.  A..  FtUIman, 

Frofeaeor  of  ImigoMgn. 
Donedin,  New  Zealand. 

tUigO.]— The  lait  number  eontoina  an  eitn 
ordinary  reTii'v  of  Mr.  Proctor's  last  lo;tar  . 
delirercd  at  the  Lirerpaol  School  of  Science.  Tho 
information  thpre  t[>*e°  for  popular  edificati  '  ' 
Qf   the  En 

.it  the  only  ki 

— . ... , .'1  from  the  earth 

Now,  the  moon  is  put  down  at  238,828  milra,  so  it  ii 
•  Uttls  orer  that.  Air.  Proctor  could  not  hars  aaid 
thia.  _  Of  coarse  Alpha  Ceotanri  ia  t~ 

the  distance  of  which  Mr.  Proctor  pi  -.,  _      

Wurlds,"  as  twenty  millions  of  mitlions  of  miles 
from  DS.  Alaa,  it  it  true  that  tba  snn,  at  the 
distance  of  the  nearest  alar,  would  shins  bb  a  ati 
of  tbe  aecond  magnitadeP 

Tho  nut  statement  teems  Tery  nn'atiifaetory- 
that  in  spectrum  analyaia  the  eampariaona  ani  mai^ 
brtha  "  ahade^  of  colour,"  when  it  is  knon 
if  it  wei?  not  for  tbe  lines  in  the  ppoetn 


is  nnsati^factory   to   report  a 


I,  thi 
made.  Alio,  i( 
t  leetarer  as  aayint 
uuti  me  notion  inai  onr  solar  system  has  bbcn 
dereloped  from  a  gas  bad  bc^ii  entirely  upset  b; 
etellar  innvtigatjont,"  and  than  leaTini  the  reade 
without  tailing  him  what  tbe  new  idea  ia  ;  pre 
•nmftbly  it  ia  the  mntooria  origin  that  ia  meant,  rid 
"  Othv  Worlds."  Injaitice  is  done  to  Hr.  Proctor' 
«Ttr  correct  and  valued  informalioD. 

Theo.  laod. 


MOTIONS  IN  THB  Z.BVI1I.8  OF  THANBIT 

IKBTSUHUBTB. 

ril2tKI.1-lT  giTO  me  great  pUasui 

EUOLIBH  MlCBiNlC  of  ■ 


t  the  n 


ai  March  I5th  a  report  of  tbe 

ning  of^  the  Eoyal  Astrono- 

eron"A»imath 


mioal  Society  on  Mr.  Pi 
l:]:Tar8  of  TraoBit  Id  air 

TweUe  years  ago  I  came  to  t%e  eonclnaion  that 
the  tme  tidal  moliona  and  aome  minor  pertarbationv 
thonld  be  indicated  by  the  i^umb  line  and  lerel,  and 
I  fixed  a  lei-el  urarly  due  !■'.  and  S.  in  the  apper 
Btory  of  a  hause,  which  tad  h«en  built  about  35  ta 
40  yean  before,  expecting  that  aueh  an  edlGcs  would 
be  to  soma  extent  an  uo-table  atraeture,  and  that 
cansrqtieatly  any  force  that  would  teed  to  niter  the 
direction  of  a  plumb-lioe  would  act  upon  the  upper 
atory  i>f  snob  a  building,  and  caose  level  indicatiooB 
to  be  magnified. 

I  (oDUd  that  the  lerel  gave  daily,  and,  indeed, 
almOBt  hourly,  Taryiag  indicationa ;  generally  the 
motion  of  tbe  air-bubble  was  veryminuto,  but  aomc- 
tiBM  Btartlingly  gnat  (vfry  near  lin.),and  I  have 
MMD  large  variatiuus  followed  by  exceptionally  hi ih 
'-      '"■-■■-- fxperimentin 


lerels  and  iIh  at  indicating  how  mach  of  the  motion 
is  due  to  the  moaa'a,  and  h?w  much  is  duo  lo  the 
inn'a  and  other  iT.flucuces,  I  took  no  notes,  and  can 
only  say  now  that  specially  ^rcat  diaturtiances  w^rc 
experienced  one  year,  about  the  3rd  or  5th  ot  April, 
and  generally  Rrcat  diatarbances  about  end  of 
March  atd  begiuniug  ot  October.  (I  am  writing 
from  memorj.) 

Tbe  Ihfory  that  I  had  formed,  and  which  led  no 
to  mak?  the  experiment,  U  lintud  nt  in  my  Itti-rK 
(March  »lh.  1877,  p.  G21,  "  The  Tides  ";  April  13th. 
p.  109,  "Terre'lti*!  Centra  of  Gravity"),  and  I 
have  aince  wrili  n  leitcr.-i,  nhich  bsvn  not  been 
pnuted,  in  wfaicb  1  had  ikiiticjpated  Air.  Flummer'i! 
eipcrleoce,  that  "  lb«  aiimulti  errors  ot  bin  Irau^it 

in  wiutH  "  from  theoretical  eonsidcraliuuE. 

Cheattr,  April  lat.  Q.  FlDningtan. 

CWe  print  ptrt  of  this  letter  in  reapnn'n  to  Mr. 
Pinnington'a  appeal  lo  "  do  him   justice,"  but  w« 


omit  the  reat,  aimply  becaaae  we  believe  eaongrh  has 
been  snid  aboot  the  matter,  and  nnlbi?  now  nor  at 
any  provloun  period  for  reasona  of  the  kind  inainn- 
ikt-^d  iTi  tbe  Buppresaed  portioaa  of  his  CDmmnnlsa- 
ti»"-Ei>.]  

TEB    Z.&.BT    IiBTTSBS    OF    "THB 
HABUONIOnS  BI^CKSUITH." 

[n-:01.T— Ht  the  hindoeea  of  "Fiddler  "—to 
whr,m  we  retiirn  our  sincere  tbanka  for  the  oppor- 
tunity afforded  nii— wa  are  enabled  ta  publish  two 
lettera  written  to  him  by  our  late  lamentnd  eor- 
reapondent,  "The  Hirmonioua  Blacksmith."  Both 
ore  OD   subjects    with   which  he   waa   fjunilisr,  on 

"Fiddler"  intimates  that  he  has  several  other  let- 
ters in  bis  posaopsion  from  Mr.  Savage.  Should 
thoy  deal  with  aubipcti  of  intereat  we  aboold  beglad 
to  pnlilisb  them  as  opi — '—■•-  -~—  ">-  — ■—  n- 
firat  of  the  letters  s't 
tbe  second 


That »  given 


We  give  the 

a  below ,  and  shall  pnbtieh 


Btrlngs  of  Uoiioal  Inetrumsntj. 

Aa  my  onmal  appetite,  fortunately,  does  not — 
however  little  ot  nij  original  "  savaga  "  natura  may 
have  been  olimiaated  by  Christian  Dlvilt^ation— 
extend  to  n  desire  to  suljalilnto  human  for  ponjina 
babies  (jcl"pt  sucking  piRs),  it  Can  hardly  bo  need- 
ful  for  mo  fnrthfr  to  inveatigate  the  mo-t  eiteotivo 
(not  to  aay  eatl-fa-itory)  m-thods  ot  making  this 
"  choDce  at  nnrso,"  which  I  fear  will  be  unpopular 
with  thn  mothers  ot  tbe  tormer;  at  least  io  a 
country  in  which  fcmalea  of  the  genus  homo  are  ao 
priHiidic>d  as  they  ordinarily  are  hero.  Were  I 
addressing  a  fellow  (female)  savage  in  Gipp'a  Ijind, 
the  inquiry  would  he  ([uite  loBiiimale.  for  I  have 
rrad  one  of  them    (the  atoreaald   aavate  fprnale;! 

Ebllosophloally  killeii  and  cat  leu  out  of  twelve  of 
er  children.  Tho  verapioua  nsrmtur  of  this  griti- 
fying  [nrt  (?)  added,  "  bar  buaband  wa"  always  ready 
and  willing  to  help  her,"  but  omitted  tn  specify  the 
nature  of  tho  s'fi^tance  he  offordel.  It's  not  bid 
policy  to  leavo  something  to  the  Imagination  of  the 
reader.  In  No.  —  of  our  journal  you  will  End  ao-no 
of  my  facts  and,  I  hope,  iutareeting  epeoulutions 
eoncernipig  oaonlballam  and  its  probable  social  ond 

in  North  BriUia.  There  can  be  little  doubt  it  once 

With  regard  to  the  tenacity  of  that  mnterial 
which  has  been  tomed  "pnaay's  bowels,"  I  am  not 
acqnaiuled  with  »ny  practical  reason  why  strings 
composed  thereof,  whoso  weight  per  foot-length  it 
double,  may  rot  be  oonstmoled  capable  of  enduring 
double  the  tensile  strain  which  slringi  half  tbnr 
weight  are  capable  ot  sustainieg,  Tliis  bai  long 
obtained  in  plauoforle  wire,  which  hai  been  so 
greatly  improied  by  Messrs.  Hor«fall  and  W.  Smith 
(now  of  tbe  firm  ot  Smith  and  Houghton,  Warring- 
tou),  that  we  find  wire,  whoaa  weight  per  foot  ia 
more  than  double  that  formerly  used  to  produce  the 
same  aound,  not  only  bears  suiEoIent  tension  to 
cause  it  to  vibrate  H)nclironon*lr  with  the  same 
length  of  wire  only  half  its  welubt,  but  to  bear  the 
yet  gri'a'er  tensile  force  needed  when  its  length  ia 
increased  trora  20  to  50  per  cent.  Probably  it  is 
impO'Mble  to  increase  tk«  twaas^  ot  gut  strings  in 
anytbi-ig  like  thia  propatiaB, 

Animal  membcana  may  ba  on*  of  Uu  most  elastic 
material'  ot  which  var^  ligU  muB«d  atriiiiia  can  be 
mode  ;  but  evwa  thia  ddhn  TRy  enaajdaiably  in  it) 
ability  to  iHiat  tasiion.  Tit  ocdinaiy  hhecp's 
entrails  (wlio  baa  bMo  fattened  for  bnnan  food)  la 
not  nearly  ao  tauMions  a*  the  gat  of  the  monntain 
sheep  ot  Sicily  aad  Sonthera  Italy.  Hence  the 
great  aup^iority  of  so-called  Boman  sMnga,  nbcn 
genuineUheyannOtMinvariahly).  Probably atringa 
]ct  mon  tauaeiona  than  thaaawonld  bo  manufac. 
ured  for  sale,  if  tbe  demftod  for  tban  existed. 

Qut  is  not  tba  onlj  mat«ri«l  of  wkiah  light  mnsic 
itriiigi  have  been  mads,  not  to  maatioa  vegetablo 
fibres  (none  of  whioh  that  I  am  aoqaainted  with  are 
so  good  for  use  as  catgut).  Bilk,  Doth  as  it  is  ob- 
talued  from  tbe  grab,  in  tbe  form  familiar  to 
anglers,  oi  "silkworm  gut,"  and  apuo,  hit  been 
long  employed.  Tho  tenacity  ot  silk,  in  proportion 
to  its  weight,  exceeds  any  sntgut  that  I  nm  familiar 
with.  I  may  remind  you  my  lata  friend,  J,  J.  Haw- 
kins, made  a  silk  fiidle.string,  which  bore  sufficient 
tension  to  raise  its  pitch  to  B,  one-fifth  al>ove  your 
Grsl  string,  n'thouKh  ot  the  rame  l-.ngtb.  If  I 
remember  correctly  ibis  string  waa  not  twi-led,  or 
but  very  sltt^hlly  twisted,  and  the  filanient»  of  which 
it  was  composed  we™  cment-ai  by  ciunilchun;.  Of 
pourBB  you  are  aware  thn  torsion  neft'^sailiy  dulp 
tram  Ihi  tensile  aironKth  of  all  cords  wliioh  (w 
txi-trd)  cannot  remain  equal  to  that  of  the  tun 
the  fil  T.H  of  which  they  arc  composed. 

CoAc^ming  the  bowing  of  metal  strings:    1 
p'ghtly  rcmcm'icr,  the  viol  d'l      "   " 


I  believe  it  to  be  much  ti 

force  applied  to  it  by  a  bow  docs  not  m  ..  .^_ 
as  large  a  tpace  aa  the  same  force  applied  by  tbe 
sane  means  movag  agnt  siring,  is  no  praot  the  Utter 
is  more  elaxtlo  tbao  the  former,  l>at  only  that,  ftnm 
the  comparative  lightneas  of  tbe  gut,  n  given  forea 
is  abla  to  move  It  farther  than  it  oan  movn  tbe 
bearier  material,  Itesldes  which  the  teaaile  faree 
requirfd  to  strain  the  heavy  wira  topitcta  is  so  mu^ 
grtBtoTthat  it  must  of  necesaity  reqaire  a  |i,iiistis 
force  to  defifct  it  to  any  given  extant.  Thia,  bov- 
evcT,  does  not  neceaearily  affect  the  htudneaa  ot  the 
aonnds  preduoed. 

Fiobahly  nearly  all  the  aonnds  we  hear  whra  a 
performed  oi 

Bd  by  the  vita*- 

tiona  of  atriniB,  unconnected  mth  aay  resonant 
body,  are  so  weak  that  they  are  almost  mandible — 
fee  Tyndall  on  "  Sound."  I  rather  incline  to  the 
theory  that  the  innsical  string  acta  on  tho  aeond- 
board  just  aa  a  dram-st.ck  acts  on  a  dram — t.a.,  ft 
beats  the  aonndboard.  Its  beats  on  alternate  depna- 
aiona  and  elevations  of  the  sonndboan]  oeonr  at  laA 
of  tbo  striig's  vibration',  and  as  the  atring  ia  inva- 
riably in  practice  more  or  le^s  efficinntlr  connealed 
with  the  aonndboard,  the  laCter's  vibration  must  (f 
necessity  be  synchronoas  with  thoie  of  tbe  fermer 

The  londness  of  tbe  sannds  depends  on  the  ampli- 
tude of  t'le  vibrations  of  the  aonndboard,  Thia  is 
not  drpendent  entirely  on  the  anpliluda  of  the 
vibrations  ot  tba  ventral  segment  <^  a  string,  bat 
rather  on  the  extent  that  tho  end  of  the  string, 
which  is  attached  (by  a  bridge  or  otherwise)  to  wt 
soundboard,  moves  the  lattor.  Now  this,  c.p.,  will 
depend  on  tbe  weight  ot  tbe  string ;  hence  a  heavy 
metal  >tring  (although  the  bow  does  not  caoreifa 
ventral  segment  to  become  ao  large  aa  it  does  that  of 
a  gnt  atring)  may,  when  bowed  with  a  force  in  pn- 
portion  lo  its  weight  (by  moving  the  soundboarl 
fnither  than  tbe  light  gut  string  is  able  to  do), 
actually  cau<e  more  ample  n^rial  waves,  and  enua- 
qnently  louder  sounds.  I  Bend  hardly  add,  a  vii^ 
with  thick  metal  atrit<g<  oould  not  be  perforrned  oa. 
The  atringa,  be~idea  nerding  lo  be  very  diffenDlty 
coniiceted  with  tbe  soundboard,  wonld  Im  too  rigid 
tor  the  finger  to  deflect  them  for  atopplng. 

I  bnve  no  doubt  tbe  timbre  ot  a  fiddle's  aonnda, 
whoso  belly  was  50  per  cent,  larger  than  usnal,  wonld 
be  very  different  from  that  ot  the  sounds  wa 
ordinarily  hear.  Wbei  I  first  snggc'ted  the  en- 
largement of  the  soundboard  it  was  for  the  very 
purpose  of  cnu!<!nff  both  tbe  timbre  and  loadnessot 
tbe  sonnds  ts  t>e  different,  and- may  I  add  ?— hetter- 
I  fully  anticipate  we  shall  obtain  sounds  of  thst 
broader  qusllty  which  I  —it  may  be  my  bad  lasta— 
do'ire.  Preferring,  as  I  do,  the  quality  of  tb* 
sounds  of  tbe  tenor  violia  (when  that  inatrameBt  ft 
bowed  d  la  John  Alvey  Tarner)  to  that  of  tbe  aoa^ 
of  tho  ordinary  Gdile,  even  when  he  bowed  tba 
latttr,  yon  need  not  ba  very  muoh  snrpriiad  it  I  did 
pronofO  to  make  the  fiddle  into  a  teDol,  or  evaoR 
yet  larger  iastrument. 

Yon  aay  sucb  a  fiddle  vronld  need  longer  aa  ntH 
as  tbieker  strings.  Qiery— why?  Surely  yon  eaa 
hardly  have  forgollan  that  innreaaing  tbe  lokgth  <l 
a  Btring  of  given  thiokneea,  employed  to  oana*  »  - 
sonnd  A  given  pitch,  neoeBsitales  tlu  applieklioa  te 
it  of  proinrtionally  greater  tensile  foresi  Nowefay 
increase  of  tensile  force  mu»t,  c.p.,  indnee  grsatw 
rigidity.  After  we  (teutatlvely)  arrive  at  tbedatinble  > 
proporiion  of  length  to  diameter,  so  far  from  say 
iner>ase  in  iti  length  rendering  it  easier  to  oann  ■ 
mutical  atring  to  vibrate  aatiataotorily,  it  has  the 
very  reverse  effect.  The  additional  teoaile  fore*  it 
needs  to  can-o  it  to  vibrate  rapidly  cnangb  to  pio- 
duos  a  Hound  of  tho  required  pitch  rondera  tb*  ainig 
too  stiff,  at  Iru't  tor  anything  bnt  a  bow  inalrumB^ 
or  one  In  which  revolring  pleotra  or  niridty  repv^ 
ing  hammers  prevent  tho  ataing  from   Beaaing  ta 

lean  conevive  no  modification  ot  or  addition  to 
a  fiddle  which  shall  cause  its  sonnds  to  appMi 
equally  loud  in  a  room  full  of  fnrutare,  huBB 
Iwiogs,  and  other  "  sticks,"  aa  they  appear  to  nt 
when  the  instrument  is  played  on  in  an  enptr 
room,  by  whioh  I  don't  mean  a  room  vritbost  a 
single  pen-on  in  it  becansa  all  in  it  have  been  an- 
wise  enoiiRh  to  bare  been  married.  It  saema  la  ■• 
quite  impossible  the  atrial  waves  can  (when  broksB 
up  and  imptded  by  furnitnre  and  tbe  an  lieiiDe)affi«t 
tbe  hearers  ao  pswerfully  ai  they  do  wtei  allowel 
[In  consequence  ot  tboa'menoi)  of  thoae  obatroetieai) 
bo  B;<rrad  freely.  Tbi<  defect,  if  It  bg  on-,  ia  not  ia 
the  lirlile,  nor  yet  in  tho  fiddler,  but  is  an  iuhnwt 
;anaci]iience  of  atmospheric  acoosticiJ  oaDditioDa. 

The  mcchsnicnl  bow  iustrunent  reterrrd  to  jib 


lianofarte— nt  least,  it  waa 


t  thin 


lie  t 


In  this   the  i 


Kc. 


unitbihg  >■ 


iiidi  1  hHv 


bowed,  but  this  iioe«  not  seem  to  reault  froi 
rant  of  clmtiolty.  I  hnve  no  rea.-ou  to  aupi^^e 
teel  wire  (■specially  if  very  bard  drawn  or  hirdoiiMl 
by  heat  and  quenching,  ami  tempered  tike  w-itch 
■pringe)  ii  less  elastio  than  catgut ;  on  the  contrary. 


7  ICio.  apart ;  oonaequeiUy 
<h»t  di~tii,ca  affuHs  s;)uc?  for  ir.serting  tbe  liMe 
limns  pullpy,  about  ^-IiJ.n.  diameler,  betwem  thsa, 
which  presses  the  bow,  or  rather  tba  eaidlesa  rasimd 
band  which  is  a  aubatitute  for  a  bow  in  aH  eo-oalW 
eelc'tluas,  to  the  two  iinisoDona  atringa,  TUi 
m  cbaF'.ism,  generally  attributed  to  Walter,  theold 
astronomical  leotnnr,  and  patealid  by  lam  4.D. 
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1TT4,  b  qnita  ioapplieaUe  to  tho  puiDorarto,  bs- 
aasaili  BQlitHMai  strlsgi  am  neixnttiij  so  arar 
nth  otbv,  lo  nmbls  tlie  hknunir  to  Ptrika  them 
liipwly,  tbnt  Ihere  is  not  enfflciciit  tyan  bstHO-n 
Am  Mr  tbs  inHFtion  of  the  braaa  pnlloj  wbicii 
paanOtbow  to  them.  The  reHwn  Ihc  A  knd  B 
wd  olbo  ■Iririn  betnarn  Q  and  C  dn  not  ribnte  ei 
U  IB  cmaw  ttDdibln  ronrAi  if  aimpty  beeaiifc  the 
bapen  are  Bot  liftrd  off  tlioBe  strinin  until  thrir 
NRVpoadinr  kfy*  m  dapirneil.  I  ihtught  I  hnd 
hit  eipUiawJ  tbit  in  my  •rtiele  in  No.  ~  o(  Ihe 

Tk«  turpiuhord  ulmtinik  nation,  wbii^h  hnn  h>pn 
npb-dwitfa  modifialion  to  Dr.  Cirmt'a.  Uroil'K, 
T*M'i  npbto'.on,  Gold  i  worthy  OurnfyV,  onci 
NKnl  otbflr  lo-olltd  boir  inrtmmpnln,  aapwrr 
mU  to  tk«  finger,  but  when  naed  with  the  t)iin 
■kugi  of  ao  oHinirr  aneifnt  bRrpi<rhori|  tho 
Okbtrot  ttw  mnndi  elicited  i>  ImC  tiiin  and  poiir. 
nil  raiiroBrh  dmi  not  apply  to  its  rmploymeit 
«itb  Ihirk  utrel  ttriopi,  bnt  it  i^  far  inrerior,  ia  my 
j*)raent,  in  arery  rop'ct,  eiwptin^  Binpliclty,  to 
Xstl'i  tMttneiile  pianoforM  BiMbaciiin.  In  tbe 
Uttr  tkfl  ifel  magical  BtHngs  nre  not  bownl  or 
nbkcd;doin(r1hi<iPepmii  ininriably  more  origin  to 
faidaca  Ibfl  qrality  of  tone  yclept  "nupire."  In 
Hott'i  ranstrneiinn  theiitnr|>j  areaimply  pulkd  hv 
ttetilk  lomiB  attached  to  thfm  at  intiriulii  wbiali 
neettid  each  other  po  rapiiHy  Ibst  ineli  indiiidusl , 
hU  >■  indiitiBHuirhible.  Ihiro  can  ba  no  doubt 
Ike  nain  on  the  Gdijlc  bnw  alto  icIh  on  a  musiro] 
fUnf  by  pulling  it  at  indi-ititTiniiphably  frenuent 
mkmlj  jn-t  a"  Ihn  tctth  oF  a  fine  Haw  woulil  do 
(Olid  we  apply  it  without  dejitroylnc  a  ent  xtrinii 
M  tbni  tbc  >'owa1<o  (may  I  take  the  librRy  to  ray  fl 
■ha  ntfB  tha  strini;.  died  I  add  the  lone  (at  lfM^t, 
W  lied  win,  not  to  pay  a>a  tbat  of  cutfiut),  pieept- 
bfwfaen  the  bow  is  in  tha  bindi  of  a  uaiHtro  likt 
Fvaaini.  ortbe  late  J.  A.  Turner,  somewhat  par- 
Uirth  of  7«  r.atoro  of  ye  rapp  ? 

I  may  just  eiid  the  titrachordcn  pianoForle,  so 
edM,  >■  ■  modern  Pimpl  fication  of  Mott's  scRli~ 
iBte  piancrorte  mechanism,  hot,  unlike  his  inrtra- 
■nta.itis  not  a  Talnabla  addition  to  an  ordinary 
ftaaatorte — it.,  it  bas  t)0  hammrrs.  Nut  haTinit 
■aid  it,  I  esn  hitb  yoa  no  information  cotiocmii'K 
unit*.  b|- 


pcale.  This  i>  another  proof  of  their  importancs  in 
tha  scale,  and  tlifir  prs-omlofneii  orer  the  other 
Botei.  From  theso  ttiree  tonpii  all  the  notes  of  the 
scale  eao  bo  Ffolied  by  a  shcrt  and  sim^ile  prooPS>, 
vhieh  has  ofti  a  t>een  u-el  by  Mr  Jaeki>on  auJ  other 
contributors  to  the  ENQLtHn  MEcniNTC.  Tsliinfr 
the  tonic  dob,  the  base  of  the  Gr«t  snbsidlsry  sra'q, 
by  uainplho  factors;  and  ;  the  third  and  Gftli  if  the 
sealo,  mennil  sob  srf  gotten.  Ta^iHR  tho  ^erond  bass, 
nr  hate  of  tbecDiond  pcdc,  fab,  and  n-ii'S  the  cnme 
f&ctors  to  get  tbe  tbirJ  and  fifth,  wa  bayo  fah,  Ub, 
ila-tho  fir^t,  third,  and  fith  of  tha  subfidiary 
pmlo.  and  the  fourtb,  cixth,  andoctaTcof  thapcnie, 
Bj  thf.  name  proceis  wa  evolve  tha  P"i«nth  and 
ppcoiid  out  of  the  filth— soh,  to,  ray.     Tbus  out  of 

thp  complete  diuloi'ie  major  seal",  with  eTt  ry  iiitnrral 
and  ton)  matbematieatly  correct,  and  by  nimpla 
ntitbmetii>,  inTolting  no  calculations  that  a  sr.haul- 
Iwy  could  not  nuko.  Perhaps  Mr.  Jackion  will  see 
thutit  "nvrfectlvcziot  simplioi^j  istho  rullnfiprin- 
clpl.iof  ih-  ptriiftum,  or,  in  othor  wonN,  of  tho  ero- 
lutioD  o(  tha  notes  of  tho  mtuioal  sealo." 
PictoD.NoraS^olin.  D.  Viaaar. 

uhfitruebtbi)  bb&ad. 

fl  I2f>3.;— TnR  eubiprl  of  unferm™t'd  hrasd  has, 
I'crtnps,  hnrilly  tocriv  d  a^  much  raii.'<i<!erstiou  as  it 
de-etvi  B.  A  few  practieel  remark'  upon  It  moy  not 
be  uaaeccptablfl  to  such  of  "  ours  "—and  they  team 
to  •■e  maiiy — as  hovi-  a  olicmical  turn. 

Mr'hiat  flour  eonluinp,  we  will  suppo'o,  about  '> 
per  ruut.  of  BUftar.  lu  orJiniry  bread- mi> kin;:,  with 
jeost,  this  uiidir^ei  thq  vinous  ffrmentatinn, 
pa'iiins  sir  ax  alcohol  and  carbonic  ac'd.  I"  it  not 
a  pity  that  oue.tw;  nticth  part  of  the  vs't  amount 
of  llinr  >o  eonsnincd  in  this  country  thould  bo  1o»t 
niilrimrntP  The  proat«B  with  pnra  hydmchlcric 
ei;id  and  hicsrlmnata  of  fo^n  seems  uneiciptionablB  ; 
bfcaii«»,  whfn  thn  propoi"'      -      ■  ■' 


rslcly  e.<jas 


salt,  aad  ;< 


Urrad  p 


I.  thpy  h 


it  at  — ,   wherr  the 
i«fat  hai  it  on  llum.- 

owner  cf  tha 
Yonra  tru-y. 

English  palout 
A,  aavBge. 

P.S.— FMeibly    jod    may    tsimember    Bolle^iii's 

MUM,  on  tbe  donbie  bas«.    I  fear  nostoppLiI  zotui 
N  toy  Tiolin,  bowcver  proportionfd,  will  trcr  rival 
IheqiialJtj  of  bis  hariDonio  ronnds  some  IS  ypars 
■fO;tbeir  quality  hud  much  deteriorated  nhfn  I  la»t 
hri  him,  nboat  Eve  fears  since,  having  brcon^e 
■Kb  tUpoer,  aid  more  like  thoaa  of  Piulti'*  cello, 

ough  sods  . 
T  quantity  wil 


cot  n< 


■rely  of 


snpply  of  arid,  I  test  its  slreiiEtli ;  bat  I  amally 
find  tlai  about  S3  minima  will  latarats  40  graiu  of 
Howaid'a  bicoiboaato  of  soda.       A.  PhiaieUa. 

iiOCOHoTirsa. 

LI  ISM.  J— I  HAVE  latply  become  a  anbseribeF  to 
yoor  valuable  papitr,  and  have  l>cea  looking  throa({h 
soma  back  volumea.  1  have  been  Tery  much  ia- 
terestfll  in  the  Dorre»oadence  nndcr  the  abora 
beadii>[!,  etp»Hally  u  Itake  a  great  interest  in  tho 
locomotiye.  Perh^s  I  should  state  that  I  im  not 
cocneotod  with  any  railway,  nor  am  I  an  en^Daer 
of  any  kind.  In  the  letters  on  eipteu  and  other 
eoginos  I  think  too  mnch  has  been  put  forward  on 
behalf  of  tha  Q.  N.,  O.  W..  vA  HidUnd,  and  not 
sufficient  notice  taken  of  other  linee  which  might 
le  attention  from  tha  realen  ol  the 


SlECUiNlC. 

The  Fum 
N.  5  ,  hare 
The  Fnniosj 


,  M.  S,   I 


nd  L.,  L.  1 


1  T.,  Md 


worthy  of  notise. 
......     ,„j5j 


pf  th3  fiicboi. 


■rthBoboe.  Now,  if  we  aim  at  tho  smi,  wo 
ihhonii h  oar  raoge  be  bnt  ehort,  yet  hit  tbn 
H  il  we  aim  at  producing  a  fiddlu  whoiic 
nsnoblo  Bbttoiai's  barmouic^,  although  fail 
Rial  them,  we  may  hope  for  some  amendmi 
ft*  bnt  too  frequent  thin  quotily  wo  hear. 


torn     HATH1:HA,TX0jLI,     SIUFIiICITT 

UTD    BTHUKTB7    OP    THB     STRUC- 

TUBII      or     THB    DIA.TONIC      BCALB 

IU.DBTRA.TIiD    BY    A    PROCEBB    OF 

XKASaBEUFHT  —  TRUTH    Off    THB 

BTrHARMOITia  BBRISB    OV  RATIOS. 

[1420L'.]— I  HiVH  read  with    mnch   inlflTwt   tha 

kiten  of  Mr.  Frad.rick  J.  Jocloon  and  othrr<  on 

tt*  ■urthematical  rolatious  of  the  i-CTiril  to>iF»  of 

b  nmsiesl  toala  to  (och  other.     The  cnntrarpnT 

baieanTcd  fresh  interest  by  tbe  drfcutsion  which 

b  brea  Roin^  on  betwoea  Mr.  Jackson  and  Mr. 

ChGn  BroitD  aa  lo  the  tik-bt  to  coni'idrrrab  a  tone  of 

iWanior  B^^ale.   Mr.  Jockaon  has  taken  greet  paiiix 

ttndeatonr  to  nroTo  that  thiro  ia  a  graie  a>comt 

(mh)  •■  well  as  Inn  major  second  (ray)  in  thn  major 

Malt,  IhoK  making  that  ova  tone  both  major  and 

■w».     Wby  phonld  Mr.  Jackaoa  Introduce  a  tone 

af  lb«  miDor  pcale  into  what  ho  wisbtaus  tocon^jilfr 

tti  Ime  a'  J  mathematically  correct  major  Kcule  f  I 

'      ■ "  ■  ..—  ....  ^^^  confqonded 


ike  it  liebt,  and  _ 
p]r(ii)Ti  oi  pail  may  ne  aooeo  in  the  water.  I  find 
that  'III  grains  of  soda  sra  enough  tn  rmi's  a  poimd 
of  flunr  1  and,  for  my  own  ta<te,  I  add  about  thr 
anme  weight  of  gilt  to  tho  water  employed,  Tbi.i  ij 
squinleni  to  some  73  craina  of  aalt  per  pound  of 
flonr. 

We  rebcllfd  egninat  the  bskera  ten  years  ago. 
It  waa  niT  custom  when  wa  got  into  a  bad  rein  of 
bread,  or,  in  otticr  wonls.  whea  the  baker  had  laid 
in  a  stock  of  inferior  3onr,  to  go  and  complain, 
was  always  mtt  w^th  the  usuninco  that  thi  fioi 
was  first  rate  ;  bat  I  also  found  that  tho  quality  i 
I  the  brcnd  improrcd  materially  a  day  or  two  si  i 
'  each  tipcetulntion.  A  notahln  iustuioe  this,  siiP' 
I  poking  tha  flour  to  haio  reniaiued  the  same,  of  the 
influence  of  niinri  over  maiti'r  ;  tha  niiud,  my  own 
tho  matter  the  had  flour.  Howerer,  aim  unlucky 
I  day,  tbe  baker  paid  no  heol  to  my  gmmblo,  aud  «i 
itarted  a  dotucBtic  bakcrj  at  once. 

ika  what  wa  call  a  two-pound  loaf,  which 


nclBallT 


takcA  lilb.  of  flour,  and  miica  with  it  60  gr 
i)i carbonate  of  Eoila,  by  robbing  the  to-la 
littlo  flour  in  a  mortar  to  break  down  tha 
and    then  pufinir  the  whole  throngh  a  bra 


u  the  . 


1  the 


In  p 


-Wald  not  b'  tnrprurd  if  Mi 

b  safor  Kcale  tif  iiaLura  with  tbc  fo  cslled  natural 

aala,  fised  in  C  for  the  conrei.ieoce  oF  n      '  ' 

M  be  il  too  thorough  a  mn«icia 

aadhaa  done  a<  nmcb  as  most 

lie,  moiieal  and  non-musiral,  tigi 

B«tl  am   enrpiiaid  that  he.  kn 

Ihc  toncf  of  the  rcalr,  ahould  a 

Uaaa  to  vsert  that  thoro  is 

■ajorseale.  Mr.  Jackaou,  I  thii 

■raod  of  getting  the  true  tones  oi  toe  nc 

Ul  Mjar  scale,  or  pole  compii-ing  au 


en  to  ait  tho  pub- 
in  that  particular. 


.  t'ikee  ala'iorioiia 


IBT  opinioi 


■whof  •fcioh  bear  the  si 

at  to  nrb  otker.  Tbie  is,  perbapt 
wil^.  The  three  icales  are  fouTidtd  uu  lai  luuir, 
hnlfc  mid  fifib— tha  fjiodamtatals  of  thn  natural 
^rik  T^  fOBith  and  Slth  form  with  the  tonic 
1*hcl  ■MMnancM.    This  ahowe  that  thsy  have  a 


tticD  it  BurCB  moch  time  to  kcrp  the  K)da 
JTwuy  weighed  in  pnimra,  and  lo  h4TC  a  stoppered 
Uitllc  cor.taiaiEg  acid,  salt,  and  water,  in  pucb  pn>- 
^[tu.ns  that  u  RiiiJ  ounce  may  be  equiraleDt  to  60 
jfaina  of  soda.  It  is  oonienient,  also,  to  graduate 
I  3'2uz.  bottlo  into  8oi  diTinioiis,  for  tho  purpose  of 
bolding  tho  mixture  of  acid  aotiition  aud  water. 
With  the^e  appliances  it  dues  uottatccfiTc  minutes  to 
make  a  batch  of  bread.  ThiJi  kii.d  of  bi-eod  does 
eery  wtit  if  baked  in  onameUul-iron  pane  ;  bnt  they 
ue  not  indispenaable. 

Thtre  are  soTsral  adrantagea  belonging  to  this 
nrocece.  You  know  what  your  l>r«ad  is  mudo  of. 
It  is  not  liable  to  he  sour,  which  bukcra'  bread 
ii'moil  always  is.  After  li)  years'  trial  niy  lioufo-  ■ 
bold  caio  for  i.u  ollu'r  bnod  ;  and  our  fi i> iidii  con- 
-idcr  it  a  treat  to  ^nt  a  ilice.  You  are  isdi'pvrdci.t 
o(  a  supply  of  yeort,  and  enn  bake  wlnncier  the 
□Tin  U  hot.  Hi  there  u  no  "  stttii:g  "  of  tbe  br  ad  to 
be  wiuttd  for.  1  astonished  some  trari'llL'TJt  by 
giring  them  hot  rolls,  ana  morning,  at  tuilf  past  fiic. 
It  may  be  a-kcd,  ia  it  not  less  trouble  to  usn 
baking  powdtri'  It  ia  i  bnt  baking  powdcra,  ii>id 
constantly,  are  eftuiialenl  to  tbo  habitual  introdae- 
tion  of  alkuli  into  the  system,  which  is  iiijaTioni  to 
health. 

Our  chemical  friendu  will  not  need  to  bo  told  that 
the  pure  acid  it  intendtil,  ae  the  common  »ott  con- 
tain! iron  and  ptrbapi  areenic.    When  I  get  a  freah 


than  art.  Bin,  fout'conliled.  Tha  M."  3.  and'L. 
tip ress  engines  bare  whtela  of  only  8fl,  diametor, 
aiid  la-t  year  inliodaced  (uginea  with  a  leading 
bogie,  and  *ith  tha  addition  of  a  "  cab."  Thtte 
rDiiinca  (holb  tbe  C-whioled  and  bogies)  are  fonr- 
eouplcd,  aud  hare  outride  framts.  Hespecting  the 
bogie  cla<s,  in  my  opinion  a  finer  engine  ner 
though  I  cannot  apeak  with  tha  force  of  a  pr 
man,  I  am  told  that  the  bogie  naginca  answer  well* 
Th'Se  engines  run  the  O.  N.trainhfrom  Uanchoatai 
to  Ketfurd  and  back,  and  it  is  well  known  what 
excellent  lime  the  trains  keep,  notwithstanding  the 
extra  mileage  they  have  to  perform  in  eicau  at 
other  ronCet.  The  L.  and  Y.  waa  alluded  to  in  the 
former  loiters,  bnt  in  such  a  liiaparogiug  way  that  I 
tbink  it  is  only  fair  some  one  theuld  come  to  the 
rescue,  though  it  is  late  in  tha  day.  I  beliaye  it  ii 
in  Vol.  XXIV.  that  a  oorre*pou.lent  speaka  aa  if 
the  improTamenti  had  only  than  (187<j)  been  effeotcd 
in  the  locomotirc  department.  He  ia  surely  in 
orror,  for  in  lt)|>9  ihcy  brought  out  some  new 
ih  boiler,  baring  a  valre  onl^ ,  and 
iger  engmcs  of 

Luir  tjiiH  vumi  UII6  j;j  JDU^,  noa.  *9,  19,  55,  85, 
and  8ti,  with  ontside  cylinders  ;  thei-a  I  saw  at  the 
lime.  ^  Then,  in  1871,  pasieugcr  eoginca  were  bnUt 
with  intido  cylinders,  and  Ibis  pattern  baa  been 
adhered  to,  with  the  addition  of  a  "cab"  about 
lS7i.  and  last  year  a  dome  on  the  oebtre  of  tha  barrel. 
rnlS73  lome  4-coupled  SFt.  (Jin.,  fiom  the  L,  and 
N.  W.,  were  added.  Then  in  187d  cama  the 
engiccs  that  were  origioatly  ordered  for  tbe  Q.  S. 
with  4-coap1cd  leading  drivors  of  Sit.  Bin.,  aud 
although  the  men  do  not  like  tbtse  engines  forth* 
manual  labonr  they  entail  in  working  thsm,  yet  the 
engines  do  tbslr  work  well,  and  take  fast  and  slow 

Kaat  r*nc.  icclion— tIi.,  6u5,  till,  (i33,  635,617, 
gS3,  aDd63U,  and  this  leads  me  ta  coirscta  oorre- 
apondent,  and  also  "  A  Salford  L.  and  .N.  W. 
Drirer,"  who,  in  writing  on  these  engines,  man- 
liouod  562,  whioh  tbe;  aridently  maant  for  652,  aa 
tho  former  No.  is  among  goodi  engines. 

I  must  admit  the  L.  and  Y.  hss  a  great  many 
Torictlea  of  locos.,  perhaps  more  than  any  other 
compaay  ;  but  it  hss  often  appeared  to  me  that  ft 
copy  baa  been  takoa  from  this  line,  and  another 
from  that,  and  so  on,  nntil  a  great  number  of 
diffiTcnt  styles  (I  oaii  count  aboTO  a  dozeoj  appear, 
bcides  tha  L.  and  M.  W.  and  Q  N.  raodeli.  Fatting 
ail  this  aside,  the  Lane,  aud  York.  Railway  ia  one 
that  will  hold  its  own  with  the  othor  lines,  and 
though  it  has  bean  spoken  of  aa  a  local  liaaitla 
really  somothiug  more,  ai  a  glance  at  the  lailwaf 


of  tha  Ukcham 
railnays  than  the  Great  Nurlhi  ri 
be  brought  into  prominent  notio 
MancheatcT. 

P  9.— If  corrcppondenle  won 
ditor  wonld  kindfy  illuBtrate,  ii 
rea  from  time  to  lime,  it  wool 
[eat,  and  be  an  additional  atlrs 


R.  N.  H. 

lend ,    and    the 


MICBOaCOPICAI.  OBJEOTB. 

ril205.;— A  HEW  aud  noval  mode  of  prodofling 
moot  tbe  mof-t  beautiful  objeels  for  tha  mtcneoope, 
Lod  particularly  for  tha  binocuUr,  is  a<  followa  : — 
liet  a  tin  nW,  and  after  fixing  it  to  a  gtasa  slip  put 
into  it  a  polulion  of  anlphate  of  copper  and  gelatine. 
Let  it  stand  for  xome  time,  wbrn  tha  tin  cell  will 
produoe  a  kind  of  galranio  action,  and  (ho  reault 
will  be  the  most  beautiful  and  wondarful  formations 
of  metallic  oopper  ever  leen  ;  they  are  like  the  moat 
beautiful  golden  (eras  of  the  DOht  gorgeoni  shape. 
1  hare  also  triad  expcrimenta  with  other  salts,  and 
with  the  same  rerult.  If  any  of  our  readcre  want 
any  farther  information  I  thill  only  he  too  happy  to 
giie  it,  and  I  am  quite  sure  no  cabinet  will  reem 
complale  without  one  or  two  of  these  alidea  when 
they  bare  been  eeca.      Riuidolpli  Rlohardaon. 


ENGLISH  MECHAmO  AND  WORLD  OP  SOIENOB:  No.  681.       Aran.  1: 


ON  TH*  ANQUIiAB  AFBBTUaB  OB* 
HICBOBOOPIO  OB  JSOTlVSe. 

ri420«.}-THX  Itttw*  ot  Mr.  Wtntum  m  tlie 
KDgDlu'  apartgra  ot  mioroicopio  ab^ect-gluiFs,  in 
ths  EHauaH  Mechanic  ot  tbe  Stfa  and  29th  ntt., 
eonUia  wrtral  pointi  an  whioh  we  are  prepared  to 
rtnurki  bnt,  before  doing  ao  we  woald  aak  that ;  r™^"-W^l"""(>.".  I.n«-  h>ii.iii  artnatwr  kr  m  n 


Fig.  1  nuden  the  eonetraction  tiiffioieDtlT  elEar, 
Imt  it  ii  obTiouB  that  the  amDgvmeiit  ot  tbe  details 
maj  be  Tarioiulj  aiodiGed  ;  tor  ioetanoe,  the  toothed 
icheelB  ma;  bo  placed  bEtwcGii  the  jkm  of  the  line, 
md  the  nundtfl  ioitead  of  eitesding  backwardi 
luaT  project  in  troot.     Ai  showo,  tbe  mandrel  haa  a 

lotbed   wheel  ieonrod  to  it,  which  « —  '-'-   - 


preti,  which  at  oace  don  awarw! 
chief  adTantagva  cUitned  for  the  Que 
otbaingpriotwi  withtjpe.  Then,  »g«i 
-'iniraoonaiderable  manipalatiTe  aki 
got  by  apprenticeibip,  and  wauld 
an  ordiaar;  lithograpbia  printer, 
all  thcae  fn^atlae  proffiSBss  are  th 
Liid  the  proprieton  iaeiat  o 


d  the  ansle  of  an  adjnstiiiK  objeotii 
■Died  whan  tbe  IsDtes  are  at  the  aloeeat,  and  not 
whan    adjoited    for    nnoorered    objecta  F      Ai   tbe 
•djnatmeDt  ia  aimpl;  a  remed;  tor  abemtioD  pro- 
doeed  bf  glaaa  ooTers  of  Tarjiag  thioknna,  and  aa 
the  thioier  co*era  raqnire  ■  closer  appnndination  ot 
tbe  ItDiN,   one   would  anppoie  tbe  meainremeat 
taken  when  tbe  objeoti«e  ii  adjiuled  tor  the  ucooTertd 
oUaotlobe  theoorrsot  one.       Riohd,  Hiokola 
Martin  U.  Boll, 
Jeraej,  April  i. 

BHIP  OIiBANJira  AFFABATUB. 

[14207.1 — EiFXRiHEHTB  bsTC  jnat  been  made  at 

the  Bojal  Dockjard,  Chathai_,     ._ 

for  cleaning  abipe'  bottoma  whitit  aflont.  the 
■fleeted  beins  tbe  inTsntion  of  Mr.  H.  J.  Cola,  eoBi- 
leer,  of  London.  The  eiparimenta  were  carried 
oat  nnder  the  anperinUndrnce  of  the  iuTentor,  and 
in  the  preaaiee  of  Admiral  SapermtendaDt  Fellowea, 
C.B.,  8lair-Capt.  Batt,  Capt.  Bioharde,  •[  the  Med- 
wa;  Steam  Boa  errs,  the  Chitf  CDnatmctor,  and  oUwr 
oSdala,  OB  hoaid  the  ITorthampton  ironclad  in  the 
npairingi  batiD,and  tome  eoaaidei  able  portion  of  the 
ihip'a  bottom  waa  acmhbed,  each  time  Ibabnuhpaaaad 
Iming  the  lias  aheathing  qnita  bright,  it  wu 
afterwarda.  by  the  wiah  of  the  Adnriral  Snperinten- 
dent  remoTcdon  boaid  H.H.9.  Saparb  (aha  being  in 
dry  dock),  the  object  ot  tbia  beicg  to  aea  ita  ao^on 
>■  it  <rera  nnder  watir.  Here  it  wai  made  to  pasa 
laaDT  timeatiom  the  keel  to  the  hammook-rail  and 
back  again.  Thii  wai  accDnpliahed  byabont  ail  or 
■eten  blue  jacktti,  aided  bj  a  winch,  the  whole  being 
ooDtrolled  from  inboard  the  TCaael.  This 
conaiataof,  Eiat,  akeeltraTellsr,  haring  on  one 
two  "Tancanion"  or  ladder  chuni  madefaat. 
also  acta  aa  a  diitanco  ^eoa  to  keep  the  cbaine  tbe 
proper  diatanaa  apart.  Tha  ke«l  traveller  ii  hanled 
down  to  the  keel  aj  meana  ot  two  ropea  being  made 

fast  to  theoppoaito  aids  to  Ihs  chains  it* 

conaaqntntlj  brought  up  and  made  faat 
site  aide  of  Uie  abip  to  tha  ece  being  operated  npon, 
the  looee  endi  of  the  ehaiua  beiig  inboard  on  the 
■ids  being  cleaned.  He  bnuh  or  brushea  are  about 
4tt.  long,  and  are  monnted  in  legmenta  on  a  oj lii 
dat,  wUoh,  bj  Us  own  boOTanoj,  flmtt.  The  ojlii 
der  is  monhled  on  a  ipudta  and  trama,  and  on  eac 
and  of  tbe  spindls  and  between  the  aidea  of  ths  frame 
I*  kejsd  spinlon  whose  teeth  eogags  into  tbs  Unkt 
of  the  ladder  obwa,  whioh  ia  psaaed  between  thi 
tides  of  tbe  frame  under  rotlrn  and  onr  the  piniona 
It  follows  it  the  binah  is  hanlad  np  or  down  a  roUr 
tnotion  is  given  by  thepinion  and  chain.  The  hraal 
u  made  lo  preu  hard  or  soft  aniiat  the  ship  b: 
adjuatiog  Irga.  Each  end  of  the  hmah  frame  i 
oonnected  to  tha  other  bj  arms,  to  whioh  ar 
Attached  on  tbe  top  aide  a  rope  for  hanlini-  a^ 
pDTpoaee,  on  the  under  aide  one  for  hacling  dowi. 
porpoaea.  Tbia  one  i>  alio  paaafd  through  a  wheej 
guard  on  tbe  kael  traTeller,  and  the  looie  end 
brought  up  the  abip'a  aide  ander  tbe  bmah  and  over 
ft  initable  jtolle;  on  the  hammock  berthing,  and 
WDDod  round  one  barrel  of  a  winch.  The  firet  or 
laDling  np  rope  i*  alao  brought  up  tha  aama  aide 
and  over  a  pulley,  and  wound  tha  opposite  waj- 
nniiid  tlw  other  burel  ot  winah,  ao  that  when  the 
wineh  it  being  tamed  one  rope  ia  being  paid  out  and 
tbe  otbsria  Ming  wound  in.  Theenda  of  the  chains 
wblcb  ara  in  beard  are  also  oierpnUeya  and  have 
lunK  or  attacked  to  tiiem  bj  a  pecoliar  hook  weightn 
whleli  keep  tbsm  tant,  ud  also  act  aa  a  eprinp: 
allowing  the  brush  to  traTcl  over  the  wall  or  onr 
the  bilge  portion  and  alwaja  keeping  it  well  up  to 
its  work.  It  will  be  underatood  from  the  foragDiDg 
tbia  spperatoa  works  athwart  ahip,  and  not  as  ot 
old  fore  and  aft.  Once  down  and  up  polishea  the 
jiine.  To  clean  a  fresh  place  the  pullFys  on  ham- 
mock berthing  are  elid  along  tha  neooiaarr  diatanoe, 
tbe  ropes  holding  tba  keal  traTsllar  are  loosened,  au.i 
thatntTeller  hauled  along  the  keel.  Theyarethcii 
made  faat  again.  Tbe  winch  tamed  aa  before  an<l 
•  freab  place  is  cleaned.  W.  H.  O. 

FABALXJEZ.  TIOBB. 
1^14208.1—1  HIND  ;ou  two  forma  of  parallel  rice 
which  hsTe  been  recently  deriaed,  ana  which  msj 
interest  your  readera.  The  firat,  which  ia  the  inreo. 
tion  of  Heir  H,  Baeoher,  ot  Remschied,  Oerman;, 
is  intended  as  an  improvemeut  upon  the  uresoTjt 
method  ot  screwing  iniunacrewing  Tines,  the  ordl. 
nary  atnught  mandrel,  with  ita  sliding  handle,  not 
only  requiring  a  coDsiderabla  amaant  ot  pbyaical 
power,  but  ooonpying  much  time,  beeidea  nniteady- 
ing  ths  hand  of  the  openter  wbers  tba  work  has  to 
bs  shitted  f rsqnently.  Herr  Baccker  •briates  Oitue 
'defeela  by  applyiDgatoothedgearing  to  tbe  mandrel, 
which  i)  Bctnated  bj  means  ot  a  worm  attached  to  a 
.handle  placed  in   a   poaittoa  couTeniant  [of  the 


iMition  Tery  coDTeDianttor  the  band  ot  the  operator. 

liigbt  aiertion  ot  pbyaical  foroe  will  release  tbe 

_rk,  whioh  oau  be*adiDated  by  the  openitor'a  right 

liind,  the  steadinaaa  or  delirnr  of  touch  of  which  is 

npaet  by  the  neoeeuty  onder  other  couditioos  of 

ig  it  to  sersw  Dp  the  jawa. 


'                     a 

f 

4 
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" 
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imend  it  to  the  attention  ot  mechanics.    In  all 

tioea,  and  especially  in  parallels,  it  it  esaen^al  that 
the  prasaurs  ot  tbe  grip  may  bs  brought  aa  near  to 
tlie  reaiatanoe  aa  posaibla,  while  meana  of  qniflk  and 
neonrats  adinstment  are  proTided.  These  qoalitiee 
tlr.  Lyndedsimifor  hisTico.  In  the  aooompanying 
ilostration  (Fig.  2)  it  will  be  aeen  that  the  front  jaw 
iioiel,  while  the  back  one  ia  atationary.  In  use  tbe 
front  jaw  is  adjnated  to  the  work  aa  nearly  as  the 
rack  will  allow  by  reToIving  tbe  screw ;  the  pawl  is 
then  dropped  into  place,  and  the  screw  ia  tightened 
Lp.  This  operation  haa  the  effect  ot  applying  the 
preasnre  in  the  direction,  of  the  dotted  line  passing 
through  the  centre  ot  the  pawl,  or  in  direct 
-ition  to  tha  reeistauoe,  wheraaa,  it  the  preasui 
kie  applied  in  tbe  direction  ot  tbe  othei 


a  the  jaw,  which  thus 
rrench  the  base  or  bar. 
aa  aeema  to  bold  good, 


la  then 


0  that  ni 


brOQght  0 
:LCts  aa  a  lerer  tending  to  i 
Tha  makei'a  claim  ot  atiftni 

!jid    the  quiokneaa  with  w .__        ..     . 

operated  leiTea  little  to  be  desired.  Aa  regards  the 
letter  point,  howeier,  it  woald  seem  imposeibla  to 
.lerifa  a  more  rapid  method  ot  adjuiiting  the  jawe 
ihantbat  employed  in  Stephen's  and  Hall's  patent; , 
lint  it  may  be  doubted  whether  thoaa  ricoa  are  nol 
nicepUoDilly  liable  to  rapid  wear  and  chance  injury. 
1  lubmit  these  remarka,  howsTcr,  for  the  oriticisni 
•it  your  readers,  amougat  whom  I  belioTe  there  are 
nany  skilled  amateura  as  well  as  profeseional 
ueohauioa.  Obeihof. 

TTFO-ZINOOOBAPHY   t.   COLIiOTTPIC 
FBINTINO. 

[14209.]— On  p.  577  of  the  last  Tolnme  I  described 
Iproceasfor  obtwnirp  blocks  tor  sntfaea  printing 
l>y  etching  sine  with  an  acid.  The  design  lo  he 
iugraTed  can  be  obtained  either  by  phctsgrapby  or 
tiy  lithegnphio  transfers  from  paper,  atons,  steel, 
»nd  oonpo^plate  line  angrariogs,  or  type.  Whan 
obtained  these  blocks  can  be  printed  in  an  ordinary 
typographic  preea,    and  require  no  special  ^know- 


.-     .'Bntnre  on  attempting    thei 

these  proceaeea  depend  on  photoiirapb 
'  -■'--  nd  if  you  want  to  reprodui 
kTing  by  their  agency,  yoi 
obtain  a  proof  in  the  nsnal  way,  thcE 
tire  of  the  proof,  and  finally  photoij 
'  itinat  snrlsoe,  all  these  pndiminari 

oaasing  an  eitia  eipenae.     Whili 

graphj,  as  I  hare  before  atatfd,  a  ti 
obtained  in  a  Tery  short  time  and  at 
Ths  prices  for  engraiing  lino  bleeks 
•jSd.theeqnareinch— ihisie,  ofooot 
rawing  or  photograph  log.  Thelallei 
think,  abont  2d.  a  square  inch  eil 
e  Been  at  ouce  bow  mocb  cheaper  i 
ngrariag  or  beliotypy,  the  formal 
.s.  6d.  to  3s.  ed.  per  inch,  and  the  I 
per  100  proofs.  The  artist  may  dra 
taper  or  atone,  which  it  hut  little  m 
lim  then  aketching  in  pen  and  ink. 
jend  his  transfsr  totbaiineotyper,  wh 
the  Tery  moderate  ooat  I  haie  na 
blocka  can  then  be  asnt  to  the  put 
printed  aa  they  desire.  In  Leitch's 
very  inganioas  mechanical  apparataa, 
be  enlarved,  reduced,  or  riiatorted. 
dit^ram  Miowa  tbe  result  of  such  tr 
tlie  original  design,  B  is  a  corraspond 
C  may  be  suppoaed  to  be  a  lateral,  a' 
while  E  is  a  type  of  any 

„— ■e.  which  can  be  obtained  b; 

of  the  original  aqnare.  These  c 
obrionsly  nnsnilablo  for  cartographi 
bat  thay  introduce  a  atriking  DOT) 
narka,  ahow  earda,  ta.  The  redact! 
proper  by  tbia  apparatus  sai 
taking  a  negatiiei  bat  tor  obtainin 
eiietent  drawings,  mapa,  &e.,  reco 
grapby  ia  necessary. 

I  am  by  no  meana  mshing  i 
on  the  gelatine  prooeeaea,  f 
can  bs  got  from  eeme  of  then: 
any  meana  applicable  to  the  same  c 
blocks  are  intended  tor.  It  ia  also  or 
they  will  net  yield  long  numbera- 
eiceeded— and  the  l»et  proof  alwaya  i 
derable  falling  off  in  ligonr  and  d< 
parol  with  tbe  Erst.  Most  of  these 
cesaea  depend  on  the  fact  that  bichrom 
whan  exposed  to  light,  becomes  hard  i 
the  direct  ratio  of  ita  eipoanra.  Th 
Elm,  properly  printed  under  a  negst 
blacka  should  be  quite  horny,  a 
white  of  a  eott  and  abeorbent  nati 
aponge  is  than  passed  orer  the  surf; 
parta  unacted  on  by  light  to_  BWell  ali; 
graphic  roller  sr*  — '-'  — '"■  ■-'■  "- 


bare),  when  it  will  be 
the  geUtlue  in  th( 
■  "ity,  tha  soft  par 


kilt  in 


inled   being  in    their  pr(^actioi 


3,  by  duly  qualified  operator! 


\Z\b\Z] 


Since  mj  description  appeared  I  bate  noticed 
or  two  lettars  in  which  tbs  correspondents  decry 
typo-iincography  on  acoonit  of  the  alleged  diffioully 
in  the  original  production  of  the  blocks,  and  re< 
mend  Tariona  of  the  gelatine  proceesee,  beeant 
tbe  comparatiTO  famlily  with  which  the  printing 
face  is  obtained.  Certainly  that  ia  obtained  i 
easily,  bnt  thraiitbaa  tobeprintedinalitliagTapbio 


thereon.     Wben  ) 


Dgrap 


ntbei 


the  in^  to  remai 
np  a  abeet  of  i 
palled  in  the  lit! 
aa  long  to  print. 
Tbe  beliotype  hi 

the  oollotypic  processes,  in  ini*  a  i 
from  the  ooarseat  gelatine,  with  a 
chrome  alum,  the  latter  Berring  to  i 
tine  tough  and  icsolnbla,  but  does 
property  of  absorbing  water  before  ei 
The  Elm  it  made  on  a  eheet  ot  leu 
itripped  off  before  printing  ii 
sharper  contact  with  the  oegatiTe. 
tha  hack  it  eonned  behind  ground  g 
hard  and  durable,  and  the  film  if 
down  on  a  flat  linc  plate,  and  is  pr 
In  all  the  other  proceaaea  of  tbia 
remain*  on  the  plata-glase  during  t 
manipalationa,  and  bat  to  be  can 
litbo  Bione  or  state  elab  to  be  pr 
litht^raphio  preea — an  operation  w 
well  imagined,  requires  eonsiderabl 
atone  ia  liable  to  fracture,  how  muc 
a  brittle  glass  pUte  beP  The  Albe 
Waterhouss's  method  are  the  most 
latter  processes,  and  they  are  so 
not  to  require  more  than  a  paaaing 
There  ia  one  great  diaadraDtagc 
all  theee  gelatine  methods  of  i 
printing,  and  that  IB,  that  thay  can 
If  the  eiposure  bas  been  too  loni 
will  be  clogged  np  and  print  dirt3 
been  too  short,  the  fine  lines  will  ni 
These  joiperf actions  must  either  rei 
be  dettroyed  and  a  treah  one  printe 
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■  with  ■  lonper,  and  dnw  ii 
IB  moul-Bir  braab,  jnit  u  i 
k  imnglr  expoMd  plita  ma- 
■bls.         Bmut  A,.  Nnth. 


tlH  kuvar  to  "  S.  H.  P."  (letter  14153) 
infOTB  Un  ttikt  diSmnt  waten,  likr 
diin««M,  roiDin  diSerant  tmtmsnt  tu 
m,  Bad  tb>t  aU  watan,  no  mitter  hoK 
laj  msf  be,  eu  be  made  quite  pare  for 
or  otI»r  domattie  pnrpowa  witbont  dii- 
ItfOTidii^  the  proHT 
iant  tioM  alloircd  li»  i 


La  TeafraDts  to  to 
bsTe  (oDiid  difiti 


ll  ftllon  in  Die  that  _  _  _ 
T  watvT  from  solid  impiiritiea  m* 
in  the  mtar.  Tba  tollawiag  ix 
Ilhr  tbat  I  hara  ortan  aied,  kLI 
'  from  organic  impnntiei 


IlatiD 


T  oi  ania 


r  tba  filingi  plao*  ■  lajer  ot  fina  oleaa 
Knd,  and  jeu  will  kara  a  perfeot  filMr. 

ftrnl  water  to  GIter  rlowl;  throagfa  Ibo 
sr,  and  joa  will  produce  %  remarkably 
:\Dg  water.  Before  placing  the  iron  Gliufa 
BT  they  Diut  bo  well  washed  io  a  hot 
t  aoda  or  potaali,  to  remore  oil  and  otbir 
,  than  lioie  tliem  with  clean  water ;  lbs 
sM  be  mixed  with  an  eqnal  meaanre  of  finn 
If  the  water  a   Terr  foul  it   moat  b? 

filter  Tery  iiionlT.  The  deeper  the  bed  Of 
I  ie  the  qaieker  they  will  act. 

re  ia  a  simple,  cheep,  and  rery  elBciant 
rior  loan;  other  filter  that  I  know  ot,  and 
adTBotsKe  of  beioB  tree  to  arery  i 
make  it.     I  have  not  Uken  out  i 

1  am  not  aware  of  anj  other  panoi „ 

think  I  am  the  only  prrron  who  boa  ereir 

(boaldUkeif  ""    "   ~" 


reoeeiing  the  rim  at  B.    Two  ton 

and  S  reapeotirely,  are  formed  oc 
tide  of  the  olip  ring  by  recewlng  it  at  C,  and  npen 
ita  onter  oircumfer>noe  a  aorew  thread  ia  cut.  indU 
cated  by  the  letter  F.  To  neeire  Ihia  a  corretpond- 
ing  thread  a  eat  in  the  tire,  and  to  receire  th- 
tongue,  D,  a  groorc  ia  tnniad  in  tbe  rim  of  th" 
wheal  oentre ;  likewiae  for  tbe  tongue,  E,  a  corre 
apmding  groora  in  the  tire,  aaahown  in  the  drawing, 
Fig.  A  In  making  up  theae  wheela  the  centra  i- 
dropped  into  tbe  tire  after  the  latter  hoe  beaii 
alightly  heated ;  the  ring  ia  then  lereired  into  poai 
tion,  and  thai  tha  rim  and  tire  ore  firmly  bound 
together  at  arary  point  thnnghont  tb  entire  dt 


S' 


happen  to  be-  They  noir  very  quickly  twiat  a  pieoa 
of  oommon  atriig  <a  aboat  4in.  round  the  end  ot  tbe 
little  bnndla  of  bkir.  It  ii  twitted  round  rary 
tightly,  and,  holding  the  end  of  the  itring  by  Uw 
tbonib,  ttiey  dip  it  in  the  lutoh,  which  ia  then 
Inaerti^  into  ana  of  the  holea  made  in  tha  broal^ 
he^.  Then,  with  a  deiterovs  turn  of  the  bruab- 
haad,  holding  ttie  little  bundle  of  tioir  in  tlie  band 
ita  (till  meanwhile,  the  hair  ia  pnahed  in  aomft- 
ng  like  a  apinl  twiit.  After  all  tha  bolea  hare 
been  filled,  it  ia  then  token  to  a  large  pair  of 
iheon,  where  a  wooden  guide  ie  inaattod  in  tba 
lide  of  the  bro>h.  It  ia  than  out.  eo  aa  to  make 
the  haira  ail  of  one  hdghL  The  brush  ia  then 
illoired  to  dry,  and  then  tbe  l»ak  ia  aaod-popered 
ing  Iha'filtore'd  water  to"»ea  if    ««ket  joint,  tbe  aookat  of  wUoh  wai  attoched  to  tbf-  i  >^-     The  .mailer  kind,  ot  braahee  are  made  by 

paiaee  throagb  nnchanged ;   if  it  doa     "nd  ot  rod,  F,  the  ball  being  attoohed  to  the  short    "amen,  who  ait  borora  a  yioe  with  the  end  of  tiia 

Iter  only  nett  meohanieally.  '    :>r  Fketching  arm,  which  arm  poiiea  through  a  Sied     i"**  faang  tbem. 

itJon  of  permooganaUi  to  water  will  not    ^"^  aad  eocket  joint  ia  ibonldar  ot  figure  i  E  ia  th      ■"-»—  "*  •••-  •"-' 

lateria,  bat  tbe  addition  of  hydrochloric    ibaet  ot  oorred  papar  tha  fignre  aketohea  npon  ;  t 
If  yon  haye  to  pniify  wator  coottining    tbe  peneil  with  a  spring  at  back,  whieh  ia  put  inl 

'On  mntl  firat  add  hydroehloria  acid  to  thp    ^^i  antoraatsn'i  bond  ;  J,  a  fiat  piece  ot  board  o 

it  ia  aligblly  acid  to  test  papar  ;  that  will    *hiGb  ia  laid  tha  drawing  to  he  copied  ;  H,  a  fixed 

«  whole  of  tbe  aaimalcula,  then  add  anlB-     0«°cil  with  whiab  a  oontederale  underneath  stage 

>watBr  to  noatraliee  tbe  acid,  thoa  pre-     ioea  otot  tha  drawing,  and  whiab  ia  roproduoed  By     ' 

MlimewithoialalaDt  ammonia.abdmter    ihefigoreat  K,    Minor  datoila, —'-  —  ■'------- - 

ha  iron  filler  deaoribedabore.     The  fonleat    >[  tbe  rod,  F,  portot  whiob  iiin 
treated  aa  abore,  ie  rendered  qi 


The  adTonlage  claimed  for  thia  taelening  ia,  that 
entirely  doe*  away  with  rjnta  throngb  the  tirr 

_jd  eet  aoraws,  aod  diapeuaee  with  a  number  of 

whb  I  attaohmeuta,  aaob  aa  bolta  and  nuta. 
^tpnt       April  3rd.  O.  >.  S. 

„„      „.„   ..     . .  ZOB. 

FOold  try  it  with  different  water.,  and  [14213. J— Tax  aocompooying  diagram  will  explain 
[perianoa  and  opiniona.  A  rary  good  ™  working  ot  thia  miaterioua  s\etohing  figure, 
ifficienar  of  any  filter  is  to  add  aomi:  ,  0.  floor  of  ataga  ;  E,  pedntol :  F,  rod  paaamg  freelj 
water  before  pMwing  it  through  thi.  ,  throngb  the  ball  and  aocket  Joint,  D  j  C.  ball  and 
en   tating  tha  Gltored  water  to  sea  if    wcket  joint,  the  aookat  ot  whiob  wai  attoched  to  tht 


is  about  2ft.  ffin.  in  diameter,  when  they  are 
cut  acrsaa  in  langtha  of  about  14iD.  aooording  to  the 
kind  of  bnuhthat  thay  are  intended  for.  These, 
attar  being  [rilad  up,  are  taken  to  tha  lathes,  wboia 
they  are  troly  centred  and  tarned,  and  are  aftar- 
waHi  bored  with  a  oanlre  bit  ehuekad  in  tha  lathe. 
To  make  tba  hole  for  tbe  hiodla.  The  brush 
hood,  in  order  to  be  bored  at  the  proper  angle,  is 
brought  up  to  the  oentre  bit  with  a  eliding  tabla. 
Bat  pnTionaly  to  thi.  tha  donUe  bmsh-beid  has  to 
go  again  to  the  second  oireular  saw  to  be  out  in  two, 
so  making  tha  one  double  besd  into  two.  TbSM 
haye  now  to  haye  the  eidaa  of  tbe  adgea  berdled  off 
with  the  plana.    The  bmah  head  now  goea  to  the 

'     '    knife,  where  tbe  ends  ooneaponding  to 


tha  bmah  bead  higher 


ide  of  tho  brnih 

Thebmah  bead  now  goes 

to  the  boring  lathe.  The  man  either  aiU  or  atauda 
on  a  tripod  atool ;  tha  lathe  has  a  breastplate  tor  tba 
workers  to  lean  aninat.  Tbe  bit  rnna  at  a  n 
high  speed,  nod  aa  haiili  on  the  atool  pnlla  the' 
toworda  bim.  Attar  tluj  the  head  has  to  f.  ._ 
another  lathe,  to  haye  tha  bole  drilled  for  the  owl 
that  is  to  hold  tbe  brush  handle.  Tbe  head  now 
goes  to  what  is  called  a  poa-haad— that  i*  a  person 
tbat  puts  in  tha  briftlaaor  hoin,  whoiiti  beforek 
large  pan  ot  bc^ng  pitch,  with  a  toble  scooped  out 
tor  him  to  ait  nearer  tba  pan.  There  ia  an  apron 
tbat  ia  nuled  to  tbu  toble  and  ii  to  be  tied  round  the 
woiat  Tbey  alao  ait  on  a  .tool,  only  much  higher. 
The  worker*  hare  a  bundle  of  hoin  and  a  lamp  ot 
whiting  near  them,  which  isuaedtekeep  tbe  piteh  from 
atioking  to  their  fingera.  They  now  catoh  up  a  littt* 
bundle  of    the  hair  or  bau,  whicherer   it  mijibi 


nnition  that  I  hate  made  it  a  procti 
le  lut  27  years  to  boil  all  my  drinkii  „ 
t  i>  tbe  eateat  plan  tor  a  man  moring  from 
Vlsca.    Ton  cannot  always  carry  a  filter 
Mala  ibont  with  yon,  but  yon  can  alwaya 

In  get  boiled  water;  pi " 

!iluid  toatelesa,  but  1 1 


DIBTILLATIOW  OT  COAX. 

■t-I»  jonr  JDuraal  of  March  29,  1878,  I 

rriennu  ia  made  to  my  Cantor  lecturea 
nm."    The  riow.  there  expreaeed  on  the 

uCoal  Formation  "  were  adopted  by  me, 
"Tertstion  with  my  friend.  Dr.  Milts,  who 
I""".  Prod.  a.  Barff. 

«  Uainraitj  Coll'ge  Kenaington,  W., 


TIBB  FABTXUrnra. 

t  diagram  and  deeoription  c 


rr-^ 


re  fastening,  which  I 
a   boa  ii"n   great  ai 


<W> 


a  the  1 


.n  that  I 
«  'Ij)enm9ntal  waggon,  which  ho.  run 
'*itli  the  tirea  purposely  cat  into  two, 
'i*«i  Sre  pieoea.  The  following  eiplana- 
"^  iii»™n  will  make  the  con.tmotion 
J^HTig.  1  is  an  elention  ot  the  clip 
"'      '        'sngnes  upon  '' '-  '  ' 


:'H  tie  two  t 

** lires  a aootion  of  tho  ri_. 
J*»«(  tha  ring  showing  tbe  act 
*Weiy,  also  marked  in  black. 
,"*«of  rim,  tira,  and  etip  rini 
>■  blMk.  The  fillet  of  the  tie 
''*  Afar  tbe  purpoae  of  receirini 
SM_  ^__  ^y^^  jj  formed  in 


port  in  pedestal,  and  whiah  a 


be  descnbed,  ■ 
|Brt  of  any  one  wishii^  t 
readily  auggeat  them. 


joined 'after  the 
d  tha  arrongemen' 
par  when  require 
tie  ingenuity  on  tb< 
le  suoa  a  figure  wil 
T.  C.  P. 


BBCBH  HAKOra. 

[14314.1-1  %tva  this  little  ooaonnt  ol 
unking,  hoping  that  it  may  interatt  your  i 
The  <FOod,  after  being  eeoaoned  in  the  air  fd 
I  ttle  time,  ii  cut  into  logs  abont  4ft.  long. 

if  TOry  atout,  oreaplit  down  with  wedges. 

tw  thread     tbe  halTes  then  goes  to  tha  large  ciTOnlar  aa 


about    3ft.   in  diomater,  and  i 


MiBt^ 


ebowiog  [  riaking  the  log  at  laat  into  Jtoarton.  Tba  qaarten 
,  Fig.  4, 1  uia  cut  iato  octagon  form.  The  pipcea  of  wood,  when 
&  tongoe  I  i^nt  ao  far,  ore  about  3  or  4in.  in  diameter ;  they  are 
he  wiled    tbM  bft  oat  in  the  air  for  a  tew  diji  in  the  dry. ! 


bored  toper,  i        , 

la  about  9in.  long,  and  from  1  to  4iii.  in  width,  and 

lin.  in  tbioknesa.     The  women  have  a  leather  glon 

ma  orer  tha  bock  and  the  inside  of  the  hand, 

ig  the  thumb  and  fingers  free.     This  glon  is 

lor  the  left  hand,  whieh  bos  a  lot  of  bnus  win 
■tound  round  it.  The  end  ot  tbe  wire  is  first 
<loab1ed  up  and  inserted  in  one  of  the  hole..  A 
Httla  bandle  of  hair  ia  nought  no  with  the  right,  and 
tapped  on  tha  bench  to  moke  the  luura  leyel.  The 
bntaa  wire  that  has  come  through  tha  bote  ia  paaMd 
roDud  tha  handle  ot  hair,  and  is  then  nearly  pulled 
ibrougb,  but  cannot  come  through  hi  '  " 

loperhcde,  and  so  on  until  the  bi     '   ' 

the  hair  eat  lerel  by  tha  lame  n __, 

before.  Attar  that  the  bock  has  to  be  pat  on,  which 
ia  either    blinded,   nailed,  or  ecrewed.      Blinded  ii 


ia  finiahed  and 


,e  bnda 


dibe: 


uf  the  brads  are  Sled  wedge  .bape,  and  tbe  bock 
ilriven,  on  which  prefioiielT  a  tittle  glne  boa  been 
I'meared  on  tbe  hmd  and  back  of  the  brush.  Tbe 
TDBchinery  of  the  place  with  which  I  am  aoqoaintad 
.'Onaiata  ot  8-herwi  engine  and  boiler.  It  baa  to 
I'lriTe  four  driltin|r  and  four  toming  lathes,  also  two 
circniar  fans,  beaidee  other  applianoea,  aa  well  aa  a 
Utbe  to  oarry  emery  wheels  tor  sharpening  tha  }awa, 
Teleacopa  Tele. 

HOZiflODTiAB   VIBBATIOH  THBOBT 

07  THB  TBI.I1PH0NII. 
L14215.1-I  HAVK  read  with  mueb  inler«*t  Dr. 
I'ergnaon's  Tolnabla  paper  on  tha  tolephone,  as  wdl 
OS  the  letters  ot  your  numerona  correapondenta  on 
the  aubiect.  I  cannot,  boweTOr,  bring  myself  to 
Rcorpt  the  moleonlar  Tibration  theory,  even  On  the 
nutbority  of  so  gaod  a  phyaidat  aa  Dr.  FerguMnl, 
tai  becanee  it  ia  in  itself  imposaibla,  but  baeouae,  to 
my  mind,  there  is  as  yet  no  eridanca  to  disprore  tha 
iinch  simpler  eiplanition  ot  ordinary  disc  yibra- 
Ivan.  The  difficulty  to  be  faced  is,  I  aupposa,  that 
tlie  amplitude  of  the  Tibrotiou.  ia  too  amatl  to  ba 
iletacted  by  ordinary  machanieol  means — that,  eran 
'ith  the  discs  in  contaet  with  the  magaets,  faint 
lands  may  be  heard,  and  that  the  magnet  itself  ia 
.pable  of  produmng  lonnda  withoat  any  diao  what- 

With  regard  to  tha  imparoeptibility  of  the  Tibro- 


itde  of  the  Bouod-ware  of  a  whiatle  it 
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h«  gitea  it  ai  his  opinion  <liat,  on  m  >tiU  night,  a 
woaai  of  tha  FiLma  pitch  (2.730  vih.  per  KC  ),  who<a 
Rmplitodi  wu  only  a  hundred- mi  Ilia  nth  of  a  cnati- 
metre,  would  Btill  lo  audiblp.  Thnto  cnleiilatiana 
irtn  bBKi]  on  the  amount  of  evorycj  eippnrliid  on 
prodnoing  ths  lonaJ ,  and  m  it  ii  Licrhl;  ioipro'tiible 
that  the  nhols  of  this  was  coniutaed  in  prodasing 
■Onnd  alooF,  the  isMmato  is  oertainiT  too  hinh 
latherthan  loo  Inw.  Now  tha  tslFphouis  lihrstiaiis 
ma?  far  tireed  thero  fiitims,  end  jet  bo  quite  in- 
appreoiaM*  b;  ■□;  mmns  of  measurement  we  can 
wiilj.  All  that  is  nerpusaiT  is  thnt  the  molian  of  | 
tha  plate  ihould  be  sofficiontl;  luddin  in  iiroportion 
to  iM  arau  to  aipnnd  ita  forco  in  pr.aJariTiii  Tihni- 
Uon  iiutMid  at  ni^s  enrrcnte  in  tli<3  air ;  a  irDnditton 
wbiEh  at  onoe  eiplalna  why  ppwerfal.  but  eompara- 
tivslr  slow,  nndnlations  arc  inrapahle  of  soiiudii<f[ 
the  telephone  ;  and  why  the  prDngs  of  a  tuning  forii 
prodneeBO  little  soand  with  their  ampin  motion. 

OC  oonrse,  with  nr;  thick  plafet  we  must  con- 
oeiTe  the  Tihrution  aa  originatini;  ja  the  mrToce 
of  tha  plate  aierost  tho  masaet,  ai.il  propn- 
pagated  ai  a  waTa  throuiih  the  plats  itself,  ko  thut 
tbe  qneation  of  molar  or  molMulnr  motion  becomm 
in  this  ease  rathrroiiB  of  term*  than  of  fact. 

With  ntrird  to  sounds  prodMce-l  l>v  tlia  mapwt 
itself,  I  lU^  onl;  point  out  thit  JonU  biq  shown 
that  mai^netisation  inerea'c  the  ]en);th  oF  a  l-nr  by 
•ometimcs  as  much  is  l-S7,i>D0th  of  iti  leu^t'i— a 
motion  amply  sufficient  to  neoonnt  for  tt.e  eo.'nd- 
wam  piodDocd.  Hoory  B.  Froctor. 


The  anbydridea  of  the  difaydrie  monobatie  aHda 
are  formed  hy  healing  the  anids  :  tbns  C,H,HOCOHO 
ciie>  off  OK]  and  buoomei  dHfCQ',  the  larliile  uf  ter 
bi'i.  g  farHt«d.  Water  .iiavolies  tbi-<  laotiila  tlovly, 
forminft  the  aoid.  Boiling  aivohol  also  dissolcei  it, 
from  itiilch  it  cryatiiliires  on  coolinR  inte  rbombio 
prisma.  It  ahforla  ummonia,  and  i.  mtiTPrted 
into  an  amide,  thus  :  (:-H|CO»  +  NHa=C.HiCO.NH» 
Tha  anhydrides  of  tha  dihjdrio  dibasic  acids  an 
formed  by  tha  abntraction  oF  water  from  tha  acid, 
aithiir  by  snbitancaa  haiinfr  a  strong  atGnitv  fnr 
or  hy  hra>:  thus  aucdnie  aild.  CH, 
COHOIj,  Ri<e4  oir  0H-,  and  bfleomcs  CjHt  (C0>0, 
ilia  Bohjdride.  Iq  tbe  same  way  tsrleric.  malie, 
»nipboric,  uaA  pbthnlic  iDhydriilej  mnj  hi  obtained 
from  tho  cori^e-ooniiinp  aaid^  by  heat  or  hj  distilla- 
dnn  with  phnBiihorlo  ai.hyJiite,  When  benzoyl 
fhloridc,  CiH.,COCI,  acli  on  dry  wlic  snceinale,  a 
mixturo  <rf  beuibic  and  tuccinio  Buhydrides  is  the 


ins  tha 


THB  ANHTDBIDE8. 

11*216 ."'i— Ths  anhidri.Ioi  nre  »ub>tancon  deriTfd 
from  acidi  by  Ihn  ahatroetioa  of  aufficient  oiyf^en 
and  hydroiron  to  form  water— two  molecules  of  <i 
moDobatie  aoid  beios  minircil  to  form  the  carrv- 
iponi^tnc  anhyiiri^e,  thaa  -2EtC0H0  prnp^nuic  acid 
-  (CEtOljO  the  anhy.5riJp,  plua  water  OIL.. 

The  anhydriiles  of  dihh'io  and  IribMle  ailid)  cnu- 
taia  theilemrnti  of  the»a  acids  mioua  a  molecule  of 
water,  thm  Bncoin'e  acid 

fcono  CO 

<C.K,  -OH.  =  aH,0 
tCOHO  CO 

Thara  are  anhydridm  of  the  mnnohTilFic  monnbaaic 
Mida  (CnHsn  +  i)-(tWllaO  and  (CalTiu  -  jHCO'V.O, 
anhydride!  of  the  dLhyrlrio  mDnobanio  arlrji  Cill-n 
+  iUCO)j,  and  anhydrides  of  tha  dihidrle  dihseio 
oddi  CDHin(CO)]0.  Tho  anhydrii^ea  of  tha  organic 
Muds  are  aimilar  in  supeoraDce,  being  oilr  bodies 
bMTier  than  water,  while  the  anhydrides  of  the  inor- 
ganioaeids  are  disaimilsr,  afiominf;  Tarious  forms, 
■olid  and  gaHoaa.  The  aahydtifles  of  tho  orcnnie 
Adds  nnita  with  water  to  torni  the  Gorruponding 

The  anhydrides  of  tbe  monahydria  monobn<ic 
aciids  of  tha  acetio  and  bonaoie  aertea  are  aoetio 
(OOWieiO.  propionioCCOfeE'^,  butyric  (COhPriO, 
nlerio  (CO)>Br^,  oapcoic  l(X».Hyd3,  oenanihjiJc 
(CO)-CpiO,  benioio  (COI-Fli-0,  aoetabeniuiii 
(COllHrPbO,  oaiirylio  (CO),Cy,0,  pelarsonia 
(Cp)jP.-rf).  and  palauitic  (CO^PjjO.  Tbeae  anh;.- 
Oruai  are  produced  bj  the  action  of  ths  chloracids 
on  tbe  pot-uric  salta  of  the  aoids.  Pboaphoric 
efalorido,  PCIs,  aetiog  on  acelie  a*id  fccv  the 
«n«UeridetbiiiiCHaCOHO  +PC\-CH]COCl  + 
POCIi  +  HCi.  Aoetio  nnhrdrida  is  formrd  by  the 
Htion  of  CUiCOCl  on  CHjCOKO,  ptodocins 

{cOMb^-  "^  ''^"^  (CH,)/). 

It  a  . 

pboHo  oiychlorida  nr  po'tnai... 
POCIi  +  eCHjOOKO  =  SKCl  +  KaPOi 
3(CHi)i(C0),0.  l!i  tLia  reaction  the  oiyolilori.lo  of 
aoetic  aoid  is  formed,  when  it  immediately  rcaeta  on 
tbe  ejcws  of  the  patawin  apetate,  Ihn-'  i  POCJi  + 
3CHjCOK0  =  3CH:£OCl  +  KiPO,,  and 
3CH^OCI  +  3CH3COKO  -  S(Cn,lilCO).0  + 
3KC1.  The  aohjilririe  in  the  abore  rciftionH  it 
formed  hy  a  anbttitution  of  (he  Group  CHiCO,  in- 
itead  of  K  in  tho  group  OHjCOKO  ;  thus,  npr<.BODl- 
iiig  tbe  action  graphically,  wu  tuic  : 

no  OH 

I    II  Pi 

H-C-C-O— K  +  CI— C— C— II  = 

H  II 

HO         O    II 

I      II  il      I 

KCl  +  H— C-C— 0-C-C-Hi 


.!»nlt. 
Miieil  anhydrides  may  be  obtained 

ibo  dry  ealts  atbi'iiioi?,ta:iFy'ic,  cibDauic,  oumiuic, 
&a.,  aeiiln  :  lh'i>,  >>y  'Uciu);>oeing  dry  soillo  oinna' 
nite  with  benBojl  ohioii'lp.  beiii-o  cinnamic  unhy- 
l.ide  ii  obbii.,ed,  thns-OOfrCUNaO  +  CJIiCOCI 
=  KaCl  +  J  Ji;;^*^ '-''^'■-'^-         HuBh  Olemonta. 

KENTISH  BAaSTOKSa  AVD 
CBTSTALS. 

[14217.1  -  NOTiriTU9T,*SDINO    "0.    J.     H.'b'' 

attack  in  letter  14 t-i.'i.  p  flU,  on  inysclf,!  am  disponed 


\c  that  h. 


."hycailin. 


r  alio  lie  obtained   by  the   action    of  phoa- 
oiychlorido    nr    potna'in    acetu'c,     thai  : 


■(l38-:t.  p.4;:8),phulleni  „ 
Mcaracy  in  Istier  13017,  p.  Mt,  where  h<!  m\de  loma 
ititeni'ntfl  a'loiit  ni-imarr  end  necondarv  forms  of 
?ri»UI',  with  whicli  I  couM  notnsrto.  ThfteHeom- 
ing  erranccus  idea'  loil  irp  to  Fuppivo  that  enttal- 
logriiphywaa  not  "  O  J.  H.'a"  fTtc.  and  induced 
ne  toarlrliim  to  eip'iin  more  fully  what  ho  meant, 
[n  latter  llOltl,  p.  57!),  he  entcrrd  into  a  TOry  lull 
ind  Inold  ei plan nt tin,  illuKi riling  bii  remarks  by 
refprenc-e  lo  neatly  eiecnted  Gnuret.  In  this  letter 
lie  dlKpelleil  any  dnabtq  I  had  iirevion^lyrnlrrUinFd 
iitoiii^ftHlillc!!  inlVa  dircolion,  for  "  G.  J.  H." 

which  WPTP  not  nWaya  fjlesr;  but  wh  Itaer  thii  v»' 
the  funh  of  tho  flEurea  or  the  romponition  it  would 
behard  lo  di-eoTpr.  Crrlnii.Iy  it  ia  not  so  tasy  to 
render  intelligible dravinascf  models  on  plane  snr- 


[frsphy  accor; 

Tn  my  original  latter  I  stated  that  the  oryatala 
referred  tn  were  found  in  a  iiiiarry  near  Harriit- 
iham  (not  Harrietthaw,  at  printed  in  evror],  seven 
miles  along  the  raid  frcm  blaidntone  to  Lenhnm, 
and  that  thoywern  composed  of  calcic  curbonatB  con. 

1  ob-arra  that  "  DaBli'>ert."  in  Ictti-r  11187,  p. 
Oe,  atatf  s  that  his  analyis  coincidaa  with  mln»,  and 
that,  wiLhout  presuming  ti>  be  a  miuiTalegi^t,  be 
believes  tbnt  tbe  crystals  ar<i  the  ssma  at  1  atntcd. 
"  Dsghbort  "  giveB  a  wry  accurate  dccription  of 
the  appearance  nt  the  ory^tnl',  an  wpII  aa  the  re  ulls 
nhtained  byTariouK  reagent:*.     Althou^'h  I  lerilied 

as  wpll  as  inorganic,  roaaintA,  I  did  not  ill  iDF  ori- 
ginal letter  sb-ito  the  modug  operandi  or  extcntof  that 
verification,  meri  ly  beonnse  I  did  not  care  to  be 
todions.  I  staled  the  conclu>iond  I  hid  arrived  at 
witbont  Hiving  any  reasons  for  arriving  at  Ihem. 
I  did  not  know  but  that  tho  rtaders  of  our  valuable 
jonrnal  might  bo  well  ae<|uainttd  with  tha  crystaU 
formed  on  such  a  vrell-known  »tono  as  the  nigs^ono 
of  Kent.    Howcnr,  it  appean  that  thete  crystals 


iron  present,  and  fcr  the  BMUnHrtrie  lorai.  wbiebH 
a  faTouritc  form  for  pyritaa  to  asanme.  Now  tbat 
''DaRhbcrt"  has  sent  Ur.  Collins  speoimaia,  Ihopab* 
will  d«l-rmine  what  the  erjstaU  really  are,  and  M 
end  "G.  J.  H.'a"  Buspcnae.  I  obterie  irem  an 
article  of  Mr.  Collint's,  p.  8t,  that  the  peotacsul 
dodecahedron  vpry  cloiely  reienblM  the  iiz-eidad 
prlam.  Tbii  close  resemblanoe  was  referred  toby 
mo  when  I  ashed  "G.  J.  H."  eoatd  tha  siz-sidid 
prism  beaame  so  modified  as  to  be  nDdiiUngniah- 
ublo  from  the  pentagonal  dodecahedron.  Bat 
"  Q.  J.  H."  seemed  lo  thick  that  if  tiier  «in 
tiBolly  alike  it  would  ba  easy  to  distingnuh  ttt 
one  from  the  other.  Wall,  it  be  lives  in  I^mdoo,! 
shall  be  find  to  show  him  tha  only  apeoimen  I  ban  - 
at  WeatmiRatcr,  any  day  ha  names,  and  onl^  - 
disca>s  tho  matter  with  bim. 

"  O.  J.  H."  accutea  me  of  going  off  into  nt  *- 
Uteral  suhj.cti  in  my  letter  of  March  15.  I  hM  = 
reread  thiit  letbr,  and  cannot  obsarre  aay  geug  *■' 
off.  1  ronfineil  myeelf  striotly  to  a  discnsaioB  ■  < 
the  points  raised  in  hia  previons  lettir,  nl  = 
■'  G.  J.  H."  wu  the  first  to  go  oir  tha  linM  of  th  ■= 
controvtrcy.  Which  of  na  introduced  the  erystafe  ^ 
graphyP  Who  inserted  diagram)  and  entarad  ink  ' 
tedious  data;!  P  Compare  the  length  of  his  lattoi  ^ 
with  mine,  and  judge  which  of  na  has  itodill  , — 
brevity?  And  uaw,  when  he  has  got  entangM  il  !: 
ibe  mpshea  of  cryatallngraphy,  he  thinka  il  ii  ItM  .XZ 
lo  wii,d  up  the  db'cufslou.  "  G.  J.  H."  hai  ■  iT; 
invtrlci  idea  of  cryataUogmphy,  and  has  enU  f^^ 

the  qae*tian    I  put   lo  him   as   to   primaiy  mI  ^ 

tecoiidary  furma.     While  thanking  "  Q  J.  H  ,"  m  '^^ 
behalf  of  the  readers  of  tbe  Esqlibh  MlCHUn4  ^^ 


m  still  s( 


[M313.1-I  HATE  rtceived  a  latts  from  aetoi.  ■- 
apoi^'Iont  of  the  English  Mecbantc  ("Da|k>- 
bert  "),  who  atnds  me  Bome  crystals  "  of  thitBM  ^ 
kiiidai  UughClamcnta— heoblainedhisiaBTeM^  . 
pnny."  Tlie.«e  crystals  are  undoubtedly  eiMn'  — 
caleite  cr^stala,  siiort  hszagonal  priami  ■ith»'.<'= 
hedr>l  aummila.  They  only  timnlate  troi  |l 
tagonal  dodecahedrdna,  and  have  noorysU" 
relation  whatever  to  tbe  cubical  system. 


EbBATA.    —    StRONO  TlIjZFBOIin.  - 

IITU,  p.  'J3,  the  last  word  bat  ftve  il  _  . 
Instead   of  "my"   it    ooght  to  be   "%.' 


FOBTUKB. 


u 


H 


the  K  an-l  tha  CI  nnitn  end  form  KCl,  and  tbe 
vacant  bond  of  O  i<  •atirficd  by  that  of  0,  ai  shown. 
Aoetic  aabydrida  ii  a  aolouricai  liquid  baii.tg  a 
high  Ttfractive  pvwirand  tbe  odonr  oF  aceii<;  arid. 
It  di->olre4  slowly  in  water,  giving  oft  hjut,  anil 
">    aciil.     When  upoaad    to    the  air    it 


pmcticiilly  nokr.    ...  .. 

eminent  authority  on  minern 
nothing    '     ■  "-  —       i-i  •■ 


J.   II.   Collini-,   1 


fC.CHj,0 


+  OIIj  -  2CUjC0H0. 


notuivg  Booui  KaL-m.  And  *'  Q-  J  H.,"  who  ia  cer- 
tainly not  a  novice  in  hi«  knowleilge  of  mineml*,  as 
any  one  mav  see  by  a  ritrrenee  to  hia  lant  produc- 
tion, ia  entirely  at  ara.  Hud  I  known  that  such 
was  tbe  ea>e  I  rhould  have  eiitereil  more  fully  at 
first  into  the  pobablo  reasons  why  thsdo  crystals 
(if  they  do)  •'hnuld  aaaume  the  fi-rm  of  tbo  peo- 
tagoiiul  dorleculiulron.  "  0.  J.  H."  in  nil  btj  loiters 
lakes  no  notice  whateror  of  tha  iron  which  I  stated 
was  prerent  in  the  crjftals.  Ho  quite  gratuilouely 
usaumes  that  the  crjtlaU  wore  oilu  spar,  colcio  car- 
bonate puro  and  simple. 

Ho  confouLdi  ci'cii  carbonate  with  a  componnd 
eoiitsining  iron.  Now,  I  agree  with  him  that  it  is 
nttfily  imponsiblo  for  calcic  cirboimte  to  crytlaliiMa 
in  the  monomitric  ay>tam.  yel  I  do  not  think  tho  im- 
possihility  il  t|uito  m  obiions  nben  we  consider  that 
iron  in  the  form  of  a  sulpSiJo  does  cryi^tallise  in 
tliat  STstem.  Tlio",  since  iron  i*  present  in  tho 
mineral,  why  should  itnott*kolLein;ti-tive,and  form 
thepentagODBl  doderahtilr'.n  ralbir  than  the  six-tid->d 

SijTH?  Clin  "G.  J.  H."  an^wnr  this  quealion? 
esidia,  why  should  thne  crjstahi  not  be  pMudo- 
I  morpha  of  oalo  spar  after  ptrites,  as  J.  H.  Collius 
1.1=    j^j_  Collinj's  thsory  acoonntt  lor  tbe 


The  Uddyetone.— A  Farliamentan  paper  m 
insned  glres  a  rvport  from  tbe  CorporatK— 
Trinitf-hoDM  to  tha  Board  of  Trade  on  thipi 
ticability  of  removing-  the  Eddystone  rodn,  M 
of  re-bnilding  the  liahthonse  thereon.  Tha'S 
Brethren  state  (hat  the  ni       '' 

tha  romo^  of  wUi 

platform  fi__ 

not  rierelythe  means  __      ,  _  „ 

Plvmontb,  but  of  determiDinr  positioB,  aodaf    ' 
riding  an  essential  link  in  that  obain  of  ■«~ 
piisinq'  lighta  which,  aa  defining  a  straight  M 
np  and  down  the  Engliih  ChaoDel,  may  be  i«r~ 
as  invaluable.     Sir  Kicbard  Collinson  otiserTei  _ 
holdiug  these  views,  it  will  be  understood,  Utara,^-- 
says,  why  tho  Eider  Bretbran  have  not  tiTBa_  ^^3 
very  detailed  consideration  to  tbe  nrmetlatlaB  ft  V  9 
removal ;  bat  it  has  been  estii 

the  Buta  minimum  depth  o(  t- .  - 

wonid  be  expedient  in  the  unmarked  appreaabj 
such  a  naval  station  as  PlymoQtfa,  it  aiwll 
uecesaary  to  remove  about  100,000  yards  of  M 
or  1,750,000  tons,  to  whiob  would  have  lobsa 
the  blasting  of  an  inner  danger  {that  of  tbi  X, 
Deeps,  at  present  sufficiently  indioalfd  by  tbtl: 
honri'),  computed  at  another  BGO.OOO  tons,  MB 
inall^.UOO.imtouBof  rock  tobeiimoyed,st^  • 
which  cannot  bo  estimated  approiimstely  sto 
than  £500,000.  To  restore  the  rigidity  of  Uw  1 
datiou  of   tho       ■   ■  '..--- 


f  to  r. 


eiinineertol 
about  ilW.l...     __. 
hoiiee  is  not  elated, 
may  bo  oonsLdered  i 
marks  in  the  Engli 


J-o.    N, 


ecoetof  the  propoaad  na*  **»~^ 
.  Tho  Eddyatona  Lil**5^S 
ouo  of  the  moat  imp«ta«»«  fE 
Ish  Chaanei.    SHnaW,a»   gg 


be  involved  in  foga  which  hang  about  oor^»J^ 
Bntl  l>>:ing  only  three  mileB  within  the  fai'T^Mr 
sbips  bound  up  or  down  rhanael,  it  ia  of  It*S     jS 


gating  the  Channel,  only  two 
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EEPLIES  TO  QUERIES. 


«!, 


In   Outf  amtatn,   CtmipenitnU  om  i 
«Mt  mwib«r  4/th«  qutry  atktd. 


-I  b» 


id  it 


, ork.  but, 

M  OBa  dM  luu  »ni<nnd  tbe  qvn;  I  will  trr  to 
I  m.  "StroinrUDS  Phato"  doa  not  mj  wb>t 
rtorthrproMH  he  malii  ta  kno*  Bbont, 
iddb*  Mian*  to  dMcriba  tfas  wbole-ao  i  n 
■r  nfvr  l«  tha  tnuffer  of  the  print  f  nim  the  gliu 
paper.  It  mam  iofamiiitian  i«  nnti^.  It 
i.  P."  >ik  ncrUD.  HiiTin?  RVt  bd  poUnied  tran 
mWT — whii^   mnU  be   Tiry   thin  and   clpar- 

I*lea«l7  b»en  caatad  iritb  RelatiBe.  ii  |.' ..v..'i  i- 
Inek   in  ■  dish  af  mrm  water  til]    moi-iiTin 

•  ^eton  ii  thaa  laid  on  a  lerel  plaoa,  cnlcix 

•  •p,  and  cMTerad  with  water  ;  then  ttin  r"l'>iii 
fir  l(e»nrall7  laid  on,  la  aa  to  BToi4  biiM.Ici 
-  -'  '    ia  then  raiaed  to  dnin  the  water  ulT.  tl 


<M.  tTkini 


iM.  Ukinft  the  ec 


knirs,  and  pallrd  a 
--'■-^  n  film      - 


.    ._    the  pUlB  ii  pot  into   ,1,1  I 

^  lor  a,  ihort  time,  which  hclpn  id  the  roniDTnt 

order  that  tha  puAnre  may  Irara  tko  plate  with 
>ter  (*«".  it  ii  a  gooA  plaa  to  nib  arer  the  gUai 
■I  of  wbita  beeewaz,  and  then  poliih  olt  an  mofli 

the  nz  M  poRiible  before  ponrius  on  the 
Mion.—OcciBioNiL  Photo. 
ISias*.]— The  Woodbury  Froceaa  (TJ.Q  ).~ 
ai  ptonni  waa  woU  deaeribed  anil  illuatriited  br 
r.  T.  Bolai  in  one  of  the  Cantor  leclnrea  delirer^ 
the  Society  of  Art*  a  abort  time  i>inca.  knd  will. 
■btlMi,  abortlj  be  pnblitbed.— Setulan. 
>]8rj  and  33 tsa.]— Adjusting  Bod.— Thit  tool 

for  the  pnrpo>e  of  ani-itlinif  workmen  in  "ad- 
rting"  the  equal  dintnhntion  of  the  maingprinii'i 
lea,  in  order  that  the  "train"  mnjr  bo  inipelli'd 
■allr  tbroDifhoat  iU  entire  action,  in  oonBert ion 
Ik  whiek  the  fniee  plaf  ■  an  important  port,  inaa- 
nh  aa  tba  maiosprinji'i  force  is  eieateal  when 
llr  woond  op,  and  leaat  at  the  point  whrn  its  teo- 
Mueeaaing.  If  "Batehet"  and  "C.  P."  eeenre 
Madjojti DC-rod  to  the  fueee  square.  hnriTi^  the 
■r)  and  fntea  odIj  in  the  fnme,  with  the  cbain 
■,nl  "  Ktnp"  half  a  tnm,  and  wind  thechnin 
■  tht  tsHO  until  the  tnfee-cip  ahali  anainet  tfan 
'ttt,'  tbej  will  find  tbat  tha  aiijantinn  rod  will 
hNalandeoe;  toTetnm  by  the  force  of  tbe  main- 

|Av.  Tbe  wpiehta  Dpon  tbe  rod  are  for  tbe  pnr- 
"Tmm  piDdBcins  a  rirtaia  amonnt  of  reiiatanee 

"1B*ih»  roaioarrir  ctorce.and,  bj-moTinj  th"™ 
MtkVTod.produi^Lr  a  Ion?  or  a  Bhort  We 

■  "-nee  from  tl.- -  

ikltheliMer 

hioli^.  The  n^- lilt  ma;  b 


133103.1— Orgknlo    Ohemletry.  —The    graphic 
(onunla,Ko.  I,  pa^20,  abonld  be  written 
H         H   H         H 
H-C-C-C-C-C-C-H 

I    B   r    I    0    I 

O   O   O   O    O   H 
H         H  II 

inatead  of  the  form  tbere  ^ren.  I  did  not  obnrTe 
the  inacenrarr  nnfil  it  was  pointed  ont  b;  Mr.  Grer, 
in  letter  14102.  pan  Tl.  in  which  he  TPr^  elearl.r 
■hows  hj  Rraphic  rormnla  how  tbe  oiidalion  and 
hTdroRpniiation  of  the  eidehTdes  may  take  place.  1 
bare  no  fanlt  to  find  with  )iiii  Tiew  in  Ihii  rc»p«et. 
Bnt  with  nvard  to  mhatjtation  of  tbe  name  of 
cirbinol  iontnd  of  alcohol  1  think  it  in  n<ele>*,  aa 
well  en  hiahlj  ineoDTenient.  to  multiply  the  namri 
b.T  which  the  Kane  Fonpound  any  t»  known.  For 
■till  retaininir  tbe  papnlar  term  alcohol,  br  which 
tbe  rompnondi  referred  to  will  be  known  for  B(r"! 
we  aro  not  thereby  presented  from  entprtainincr  thi 
opinion  thnt  elhrlie  aleohol  ii  formed  from  melbyti- 
Bieohol  by  PuhftitntiDR  one  atom  of  byrfroR^n  by 
methyl.  Itefirrin'T  to  tha  naanage  whinb  Mr.  Grey 
qnotnl  from  Dr.  FrankUnd,  letter  U127.  patre  i:I,  I 
phoald  like  to  know  what  are  the  taet«  ref^-rred  to  by 
him  ai  tendintr  to  inpport  bis  bypotberiK.  It  anpcaTB 
to  me  that  tbe  fnet*  are  in  an  embryonic  condition, 
and  that  neither  llr.  Fraoklacd  nor  any  other 
chemint  will  crer  discover  any  difference  between 
motl^rl  nr  ethyl  hydride,  siinplr  be<^atn  they  are 
identically  tlin  fame  Pubtunce.  We  mi^ht  witli  eounl 
raaxoD  expect  rome  reader*  of  the  FNiiLf^n  Mk< 
ctiAnic  to  dircoTer  that  there  whb  n  difference 
bf-tween  my  friend.  tVilliam  John  Giey,  and 
''  Unaeon  Ijiuah."  1  dare  eay  rome  of  them  will 
mske  that  discovery,  for  they  are  nataraliy  quick  in 
detecting  difference  where  none  eiipt.  Mr.  Orey 
•avu  in  the  nAme  letter  that  the  nrtbo.  met*,  and  para- 
diciiiorbecipne*  are  known.  From  the  (tmpbie  for. 
I  mnln  it  i>  eTidrnt  that  oaly  tbete  three  forma  are 
I  capable  of  existence,  I  only  know  tbe  boilinr  point 
i  of  two  TarietioB,  and  ahonld  like  Mr.  Grry  to  ti-ll  me 
I  that  of  the  third,  as  well  as  iiire  me  aay  other  infer. 
__.! 1  _...  !.  1. _.  [jii  yjijj  poijais,  and  oblige- 


I  CMil 


rssiM  l-0«s  Pipe*  and  MotBra.-"  J.  C.  S. 

will,  I  hop>,  parlon  me  for  baring-  orerlooked 
query  of  the  l.'ith  ultimo,  .ptae  SOI,  For  lijcbtini 
a  Ume  bnildinff  nitli  l.niO  !iiibt«,  'tTeraiiuR  G  ci 
feet  ot  ^a  per  hour,  shDuld  hare  l.  Sin.  lenice  j 
from  main.  wliJch  is  S-  x  TS.il  =  7  OUSO  ci 
inches.  A  ain.  iprrice  pipe,  HOfii.  from  mai 
a  preasnre  of  lin.  hnail  of  water,  will  delirer  nj 
calenlation  G.324cnbia  feet  of  gai  per  hone  at  thi 


with 


ch  happens  tb< 
irea  teeth  of  i 
■0  the  ratchet 


UVatouuiKKb. 

L3B197,]— Plut«.— Practise 
..  I  had  Cliaa.  Nii;bol»on'B 
Nhm  30  yearn  jiso.  and,  if  my  ni 
HwuwtGttal  with  this  Ion K  FC 
^f« Hie  Flnt^,"  p. 48.  h. 


aeoeptable  to  mn^  of  o 


;   ditfcrs  from  that  diatom.- E.  Hmx  * 


(11087,  Vol.  XXVII.. 


I  wished  to  Ret  the  meter  and  kiloBramme  to  oorrol 
spend  with  the  ipedfio  (rrayitr  of  water  at  its 
maximum  density  (temperatnre.tfi'r  F.),  aa  e«D- 
par«l  with  water  at  n^  F.  This,  by  the  answen 
riren.  wnnhl  lie  I  0)1710i.  A  RorrespoDdent  in  the 
Knoiiifi^r  of  the  inth  of  March,  1»7S,  isya  that  a 
cubic  root  of  wali'r  at  m-r  weittha  82  lS21b.,  making 
thespecilie  Rmyity  rOU2101.  Kyitrom'i  "Pocket 
Book  "  sdysthatonerahiRfoatof  waUrat3(l°wei8hi 
Uii-»SI<).^61b..  and  at  Oi°  62  32l05(ilb.  =  speeiflc  gnritj 


1X111)75. 
makes  it  lOO.OItl. 


Which  of 


In  h 


FJ.Ctidland  mv4.  "  ths  long  C  key 
>»»•.■■  This  nisy  bo  a  peculiarity.  Aroid 
^Vnerglfcenre  upon  tho  pads  of  tBa  keyp  i  it 
P*>«Uta.  aid  oliftruct  your  execution.  The 
PJwicston  are— careful  itnd;  and  hard  prae< 

5)-Pni«tng  Tlollna.- The  thicknesa  of 
u  te3-ld  of  an  inch,  and  grooied  half. 
^^•^  Tbe  noodi  n>ed  for  puraini;  an 
KS,^  whit*,  and  dyed  willow  or  holly  for  tbe 
^~Wiatso  brittle).  onebUck  pioce  dlued  on 
■  ■bite.  r,<it  do  not  attempt  to  make 
^  skaijomr-  loitenp  to  such  kind  ot  work. 
gl*l«iiiHli.tl.).,*kiDa's.(;harterbonie.street, 
^^OnatMiiilboronjb-stfeel. or  any  large 


.h  tor    .. 
^;ilhick,n 


!*V-Time  of  Fall  to  G 
"."luBed,  1  think,  that 
UiitEOBp,  ii,  Lnd  rifcn 
&Hniformiih.be«itesi 


k*  — ^  i«u  OTvr  finnnir  u 

EILf**)  11  wonld  pass  o 
KS."»»*eMul  }DiirneT 
^■■Unnuia  latet  o! 


lenelh,  be  mnst  be  (raided  by  the  siis  and  nnmhor  of 
bri.uches  taken  from  it,  also  either  horiiontal. 
asccndinr,  or  deacendinR.  Id  descending  prcssnre 
i>  lost,  and  in  aKemlinH  evory  lilft.  be  (rains  a  tenth 
of  nn  inch  pressnre.  A  gas.meter  for  1,000  liRbta 
ought  to  have  31in.  inlet  and  outlet  pipee.  as  Ihere 
ia  a  diminntion  of  pre'imre  by  tbe  woikinc  of  tho 
meter.  Metera  made  for  s  certaic  number  of  lipbts 
are  calculated  at  B  cubic  loct  prr  hour  tor  each 
'  lit[ht.-F,  B.  Waitf. 

[32Ifl1.]-BleacbliiK  Paper  ([T.Q),-'n'rilc  with 
a  solution  of  cnuelic  potash  ;  it  will  nt  once  tnm 
whits  on  ordinary  blnn  paper.— W.  A.  S.  , 

[3233t.]-Vllter.-The  price  demanded  is  not  ont 
of  the  wsy.  as  chnrcoal  U  worth  about  .Tie.  a  cwt.  I 
"  DerHa"  mi|;ht  take  out  the  charcoal,  wash  it,  nnd 
dry  it  before  the  fire  :  bnt  it  would  be  much  better 
if  he  could  luto  it  up  in  an  iron  box  and  rc.lmni  it. 

L:12238.]  — Comant  for  auttaporollB  Oella.— 
Mikke  tlie  jnints  by  moltinit  the  edges  of  the  sutta- 
pereba,    Iioccment  wanted.— Siufle  Sllfrm. 

[322lt  ]— Btenoh  Cloaet.— Yes  :  it  could  bo  made 
of  eanlboard.  cure  beinir  taken  to  corcr  nil  the 
joints  sir.tinht.— J.  T.  M. 

[3J2.'i2.1-Top  Claok  Btlekioa.-AU  tbe  answer 
that  can  be  (riien  ia  that  the  cluck  sti^'ka  probably 
li.r  come  eipaotioo  or  contraction  of  the  parts. 
Wilbout  a  mearnred  drawini;  it  is  impossible  to  gire 
tbe  re.i'^n.  and  perhaps  not  then,— Ktvi.V  HON. 

(.■isr.O-^loekwork.— "  Almobo"  can  s*t  the 
iprius  bo  dti-irea  iiiudu  in  Sheffield,  or  pi'rhapa  he  cin 
liny  n.  second. band  one  chi'ap  of  the  gentleman  who 
wni  (toinit  to  employ  aprioRS  for  propellii'.R  tram- . 
cam,  1  tbiuk  the.v  could  l<r  seen  "  over  tho  water."  I 
hut  I  foriet  thcaildrets— it's  some  engineer's  on  the 
Surrey  i>ido. — Tsufl.FT. 

[3£>33.]— H*stl«t3-El03trla  Machlos.— Mag- 
Dctii  worn  out.  icrliaps  1  but  ivhnt  sort  of  machine  ' 
ie  it?— Is  Doubt. 


Cyclopedia  of  Chan 
somewhere  elaa   (I  cannot 

._..aeenitputdownat  I'OOllS, 

ill   thesj  resntts  is  the  oorreetongF    I 
O  find  oat  for  myself  practioollf  what  it 

... al  the  weitthintr  apparatus  which  I  had 

at  my  command  gate  resnlls  that  ware  nowhsM. — 

[:<3303.]— Hldlaad  New  CairiaBsa  and  the 
Se-lntrodnotion  of  the  Pnllmaa  Oar  Trslna.- 
In  my  answer,  paira  7*.  reply  33304.  whioh  waa 
written  npon  the  14th  of  Marcb.  I  mentioned  tha  «>• 

intro'iuction  of  the  Pollman  car  trains  on  theMidlaod 
Builway  between  London  <8t.  Paneras)  and  Lirar- 
pool  and  Manchester.  These  trains  ran  rsgnloriy 
from  MondBT  mominv,  the  lltk.  to  Tuesday  after- 
neon,  the  lath  of  March,  aft«r  which  date  the  fonr 
Midland  companieB  lit  and  3rd  nlaas  eara  upon  aadi 
train  were  discontiunad.  Thsresult  oftbeZidayl* 
workinir  was  rery  latisfaetoi?  to  tha  Midland  Cam> 
pany.  but  it  had  tbe  effeat  of  coneiderably  reduoins 
tbe  receipts  obtained  by  tbe  Pnllman  Compwiy'a 
" drawiOE.room  cars."  As  ths  Midland  1st  olaa* 
can  bare  been  so  mnch  iaiproTed,  and  there  WM 
"  no  extra  charRn  "  for  ridiuK  in  them,  tha  paaaea- 
gtn  Datnrnlly  preferred  to  traxel  in  the  Midland 
ram.  to  pnjinR  tbe  "  Pallman  extra  charge."  Tha 
MidlitDd  oarshaTB,  therefore,  been  dtscantinuad. and 
tbny  will  not  Birain  be  ased  until  a  further  agree- 
ment ie  made  with  tbe  Pullman  Car  Company,  a» 
repaired  by  tha  original  contract. — C.  U.  S. 

132.152,] -MiOToaooploal  Plold  of  Vloir.- Mr. 
Lancaster  (on  p.  71)  has  omitted  to  state  that  tha 
rule  ^onld  be  held  lUn.  from  the  e^e  to  obtain  the 
proper  ail",  for  if  it  is  nearer  it  la  asen  under  a 
greater  angle,  and,  oonseqaently,  the  aiae  will  be  too 
euiall.  I  hope  be  will  excuse  my  pointiug  this 
ont ;  but  many  bare  fallen  into  tlie  avna  error. — 
AnxIOUB. 

r323SE,]  —  Watoh  anary.  —  " Hiohard  John" 
shonUl  nfn  to  my  reply  to  vvj  31303;  also  to 
"The  Wat.eb,  and  How  to  Repair  it,"  in  tbe 
ENU1.1EH  Mkcbancc,  No.  12S,  Moj  Idth,  1B73.  II 
lie  follows  the  instructions  there  glTen  hia  donbti 
will  be  dispelled.- Sicondb'  Fbactical  Watch- 

(32342. ]—Eleotrio  Belli.— In  diagram  on  p.7* 
t.h.  —'FT.c^rhna  omitted  thelinasfaawingeonDeEtion 
2  knob  of  Bwitch  and  the  amaU  itad 


erting  to  tbe  replies 
c  diatom  Anliico.iisi- 
s  nedor  the  impnut 


t.   and   iitiolher  corn!''paud<'Mt  (on  ]i.  4'!! 
believes  it  to  be  Identieul  with  A.  ICitloiii. 
■iolyof  A.  Kitloui,'' 


Mr.Ki 

and ''  Uob  mbrmbo  "  snys.  "  It 

a  Tcrir  beautiful  ppocimen  of  tiic  A. 

diffcrini;  in   certain   particnlnrs,  it 


betwri 

connected  t~o"e , 

joining  up  belU.  &•:.,  is  f or  atationa at  sotne  distaOM 
I  rem  <«eb  other ;  if  only  a  short  line,  "  G.  B.  C.'a  " 
eketeli  will  he  beat.  1  find  that  ringing  belt  tbrough 
l(.'le|>hone.  as  recommended  by  Vl.  F.  Knoz  and 
"Gbttlon."  will  eomewhut  injure  tha  tclepbont 
pluto.— C.  O.  G. 
[:i2ak>.]— Orain    of   Violin    Wood.— Putting 

loiiit  out  tho  reason  and   necoa«ity  for   bnildiujt 

-■jlins  with  the  gniinrnnuiBglonitilu-'inally.  "  Pid- 

:r  "  mi'.'hl  as  well  ask  wby  the  planks  of  a  boat. 

or  hia  wulkiiiL;  or  umbrella  sticks  are  not  cot  acrou 

[|K,MI.]— Induotton  Colla.— Many  Ihonka  for 
"  Oini'Bfl  a  "  rciijv  to  my  question.  I  was  thinking 
ot  making  a  tulm  of  paper  slnps  pnpnred  with 
pnURii.  Would  tbi«!nitH*wtllaeaD.lB"ilB tube? 
1  (lout  si'C  why  Iho  paper  could  not  bo  wound 
dirrnjtly  on  the  piinian-.  makiair  the  iii.per  abont 
HllIin.or  .iin.  thick  This  would  oroid  any  spMe 
being  lost  by  tho  tnbe  not  lieing  the  eiaft  aiio  to  fix 
priiiiarv.  SboDid  not  tho  inner  ,ii»n,etDr  ot  the 
paper  discs  bo  a  little  smaller  than  the  coil  ot  wire, 
to  allow  the  inner  ends  to  be  joined,  and  ths  apaai 
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iag  v^ttroo  raeh  &i»e.—y.  A.  M. 
•  [«mS.1-OrsU  QoerlM.-In  hit  replj,  Mr.  S. 
T»Tlor»iM«tiTOrrff!nino*«to"Kn|iUndtOr(r«ii  — 
"  Hi.  Htepben'i.  W»ll«rook.'  .nJ  "  Hincklf  j  P.nih 
'."hanth.''  Tli«  farmer  I  knov  DothinK  ftboat,  bat 
Hini'kleT  iwriik  rhurcb  etnoot  bs  eonaiilmd  oan  of 
" ~"      -  "  "-ii  lj«n  entirely  irbnilt 


!D>lmBd'i  linoo  ]fl7l),  >■  it  baa  Ihd  entire);  ivbnilt 
Dd  rnlanr«)  >>r  Hnan.  Ktlmibnw  BDd  Son.  of  Blr- 
BiiDshMm.Kiid  MTcnl  imprafcnniita  kibiIp  in  it— tii., 
inrt.  pedal  arm.  lift,  pHJal  Bourdon,  lioDrdon  in 
lh«  amll.  «iul  all  the  swrll  utApii  takta  down  to  C  C 
(tba  iwrU  oriwioallr  waa  Gddls  O);  alio  naw 
mmonian  airell.  and  all  now  inaida  of  orsan.  Kew 
Crraona  io  cboir.  uev  apottNl  matal  tnnnpct  in 
ffmat.  and  all  the  emu  n-Toimd,  lO  be  md  buAlr 
noDiidar  tbat  onrao  Kntlaod'a.  Thg  principal  tbinp* 
kitt  in  lb«  oraan  arn  the  pipea  in  tb«  irriat  and  eboir 
itrnniMt  aod  Cremona  sieeptedl,  tcraat  and  cbair 
•oanilMtrda,  u  ths  aittioa,  kera.  pedala.  and  ca«-, 
wblob  fi  JIOD  ahoTO  tbe  itnpoat,  and  oak  baiair,  is 
•Btindj  now;  ftiao  tbs  tone  of  the  oT^an  ia  Teiy 
■raatl*  Improred  br  ra-Toieini.  That  ii  acknov- 
uigra  hv  othera  that  havB  heftrd  and  triad  it  aa  well 
ai-lf  N'mHHvrTH. 

E £171.1— Bpoaulum  TeatinK. — I  canfna  T  heai- 
More  I  atteniTit  to  anaw»r  thia  iiueilion.  aa  it 
i«  addmaaed  la  Mr.  I'nrki*.  to  wboa*  h  tt^ra  on 
ipecalum-worklnff  IwhiebapiMired  in  the  Mr.ninfnti 
WHno  vrani  aoo)  I  am  indebted  for  a  Rrrnt  dcitt  of 
wbat  I  kaow  on  thIa  anbj-Rt.  Bat  aa  we  hura  not 
had  the  pleuare  of  Mcins  anjthjng'  from  Mr, 
Parkia  for  a  laair  tloie,  and  a*  I  bare  bn^n  in  a 
rimilar    pmillaB^to    that    In  whjph   "A  Cnni 


outer  I  Companr  in  tbe  N'orth  of  Spain,  the  minerali  from 
!•■  of    wV.ii-h  latlvr  plan  are  conreTcd  in  foar  ateamerf , 

n».  .  with  a  total  toDnaie  of  1,700  tona.  Tb«  pnietice- 
rronnd  tor  the  rnns  made  at  Eaaen  ia  at  DiilmtD, 
and  ii  nearlf  fi'e  milea  lon(r.-E.  W.,  SnttoD. 

[321193  ]—NaItiDs.—Bnr   aone  old  Eabini. 

aomelimea  to  be  had  of  the  SibemcD.  and  aln  to 
be  had  at  ume  ironman^rs  ;  ii.  the  erjOare  Tndia  ' 
aboat  the  price.— Tel ehco PI  Tei.c. 

[32307.;— atnansFuralturO.— Tack, and  It [vtch 
tightlT  from  aide  to  aide  of  cbair  frame,  thtee  pi''ces 
of  webbinv  ;  Uien  do  tka  ume  from  back  to  Iroat, 
onlf  interlace  with  tbo  eron  jnecee— odd  over,  then 
one  under,  and  one  over  uraiD~atretcb  &nd  tack. 
BeRio  the  ni-it  piece  of  webbloB-  as  brtorv— only. 
inatead  of  Roinit  OTrr,  go  nnder,  tbi!D  oift,  and 
nnder  ;  tack  and  atretch  aa  before.  After  the  vfii- 
inug  oomea  tbe  canTat.  Streteb  and  tack  nieelT  all 
round ;  afterward*  ^laoa  the  ptaffion— horrebsir, 
wool,  or  whatever  it  ii— roand  the  utat  of  tbe  cbair. 
Gil  in  tbe  centre,  eoTer  agwn  iritb  canTai,  tack 
down,  and  saw  ronnd  the  eim  of  caniu,  through 
hair  and  all.  Pat  corer  on,  tack  round  witb  aoiaU 
taekg,  pat  in  battoo*  or  tufta,  and  tbeu  Snitb  off 
with  pattio?  braid  all  roaad,  nailing  with  gilt  najla. 
— Tkmscopb  Tels. 

[3K»8,]— OJronlntion  of  Bteam.—The  eyatcm  of 
drj  beatinir  with   atenrn,  rrtuminx  tbe  condenaed 


ill  if  pre 


Tba 


about  fin.  thick,  and  bored  in  the  ca 


three  platee — one  a  ronnd  ilaaa  one, 
I  meter,  and  another  glaaa  one.  Sin.  ac 
'  plate  of  hraaa,  about  t-lOtb  of  an  inch 
thne  yon  will  obtain  all  the  fignrei 
W.  J,  Lakcahtkk. 

[32135.]~BoUeT  Veod.— I  ue  that ' 
Riren  an  explanation  of  tbii  iiii  iiaaii  o 
bnt  has  not  aaid  bow  thia  incraaae  ia  o' 
opinion ii  thia :— Sa;  the  iteampreamr 
IB  -  to <t atmoipherai ;  "now  I  think 
in  Erer'a  work  on  '  StMni' "  that  t 
preunrei  oecnpiee  3S1  timea  tba  apaoe  U 
it  was  (renerated  from  did.  Now  * 
1  almoepbeni  i«  capable  of  raiaini  3£tt 
eolamn,  in  a  Tacunm,  and  the  pieasu 
the  boiler  is  5  atmoipherea  abofs  tbe 
preitnrii  therefore  It  would  force  i 
water  33  >  fi  ^  leoft.  a^raintt  the 
presinre.  Again,  it  would  miae  a  cola 
33  IT  6  >■  3i\  -  SLSeOft.  affainit  tbe 
preaiure.  B;  tbe  law  of  falling  bodie 
graTity  x  2  ■  ipaoe  '^  v'  =  2g  t ;  .-. 
with  which  a  jnt  of  water  taauea  from 
boiler  =  «/  leo  ■  33  x  2ft.  per  >en 
aud  tbe  TelocitT  of  a  jet  of  iteam  =   -/'H 


•,  loi 


rtt 


g-^la 


iret  of  ci 


o  the  boiler.  eiacUy  aa  if  a  drain-pipe 

'    waa  being  laid.    The  retnm  pipe  works  beat  into 

atcam    space  of    steam    boiler,  contrary    to  aome 

,    theories.    As  the  piiws  when  started  trill  be  fnll  of 

air,  a  smnll  conk  fixed  at  the.  hl^heat  point  to  let  out 

,    the  air  wbeuPTcr  ni-oesiary  i«  iodiapeoaablo.     If  Mr, 

Carter  attends  to  the  aboTe  eua^i^stiona  be  will  hnve 

the  moat  eoonomical  arranfn'mijat.  and  will  oonannie 

,    far  l^aa  stoam  than  tbe  antiriiintwl  plana  of  "  CVlt  ■ 

and  "  Omefca."     IF  hs  doea  nnt  succeed  it  may  be  the 

■  )in.  pipe.    I  would   prefer  lin. ;  ia  fact,  the  larger 

.L_  _!_._  ii_  !._.._..  -.   _;.i      ,uf](^  ,g  there  ia   no 

■       plana.      -   ' 


rough  liito  ap,  and  take  the  wooi 
lenKtbwayson  the  aand.mper  nntil  it  naa  asanmert 
thn  same  Anrre  aa  tba  mirror.  This  onahttobavo 
bum  dono  immediataly  after  the  roogb  vriuding  waa 
oonpleted.  It  the  mirror  la  aow  noliabtd  it  will 
rMnimflam  ta  pninat  acratobiag.  Upon  the  enrred 
■Ida  of  tba  rod  glua  a  thin  rani  tbo  aame  length  as 
Ifao  rod  and  halt  an  inch  wider  than  the  minor  aiii 
of  tba  dia>0nal  plane  proposed  to  bo  Dead.  Kacb 
■hie  of  the  e.ard  must  bo  cnt  prrfrvtly  strainht  and 
mnlM  with  the  other.  The  oanl  is  the  actual  t#at, 
the  wood  la  simply  to  bold  it  in  poaition  flat  to  tbe 
RnrfaM  of  the  spnctulnm.  Now  mount  tbe  apnculum 
ritlier  In  ita  Inbn  or  ti>mporariIy.  After  being  ad- 
Jnalad,  StanflyepientRi*ing  apownrof  SOO  or  more, 
and  dlmet  tba  ajwenlam  to  a  liriKht  ' 


into  the  centre  ..  . 

pnndimlarly  aenise  tbo 
■Up  of  card  being  ne 
eontjtet  with  it ;  then  i 
until  tlie  star  is  enlanrr 
ahont  in  k  the  diatnHl 
piece.  The  image  of  thr 
a  broad  blaik  k.n,l  »,. 
di«.     If  tbo  ai 


a  aimcn 

ordinary  ohsfrration.      Ilriug  tbe  star 
of  tVm  


■h  in  tbe  eyapieos  a  trifle, 
to  ahmad  luminona  di«< 
of  the  field  of  tba  eye 
!st-mil  will  now  be  seen  ai 
■rutro  nf  tbe 


the  better 

circulstion  simitar  to  the  hot. , 

pimply  a  steam  atmosphere,  which,  being  coaled 
by  radiation,  condenses  into  water,  which  water  rui 
hncb  into  tbe  boiler  if  the  pipes  fall  towarda  it.- 
IC[i'iiAKii  Qatehbt.  Manobeater. 

[SJi07.]-l..  and  B,  W.  BobIb  (Tendei 
■nglnaa.— In  reply  to  "Short  Stroke"  I  begtosa 
that  the  length  oF  wheel  ba<<o  of  Ibete  entrines  is  i 
follows — namely,  wheel  baso  of  bogie  wheels  flFt.flin 
diitanee  between  ceutre  of  driving  wheel  and  ceati 
ofnearestbogin  wheel,  7ft.  ;  lengtb  of  boiler  barre 
lOft.  iin.  I  diame;.'!- of  boiler  barrel.  Vt.  2in,  on' 
aide  !  length  of  tlDiCB,  ItFt.i  lonvtb  of  fire-box  on 
aide,  eft.  ein. :  wiilth  ef  firebox  outaido.  3ft.  lOtin, 
atse  of  steam  porln.  \ii  '  Uin.  The  steam  brHti 
arrangement  eoUniala  of  n  etlinJer  fixed  at  each  aid 
of  I  bo  engine  frame  between  thedririnK  and  trsilin 
wheels,  and  fitted  wilb  a  piiton  and  rod  connect* 
to  a  croashead  and  lerer.  to  wbieh  the  longer  euda  i 
bent  lerara,  tlani  to  tbe  baaks  oE  the  nearer  bral 
bloeksi  are  connected  by  links.  Tbo  shorter  eu<i 
lected  to  the  brake  blocli 


feed- water  i 

132412.]— Heating  Olua.— It  "C. 
proper  glue- pot— that  ia.  one  pot  COnt 
and  another  the  glue,  inside  of  the  fi 
uses  good  glue,  with  a  proper  quaotily  i 
there  can  be  no  disagTeeable  amoll.  I 
tbe  glue  7    I  fear  be  doea.-EcNAL. 

[32U1.]— Fluid  for  Tube*  of  Spt 
Generally  apiritaoF  wine  coloured;  or. 
spirits  quite  colourlesa,  aa  dyea  toon  bl 
Lancabteb. 

[324iS.]  -  Eena  and  CblokenB,— 
poaaible  to  keep  heni  in  a  house  of  g 
with  plenty  of  air  ;  hut  they  will  not  la 
well  to  be  profitable.  HoweTer,  if  one 
deal  of  kitchen  scraps,  which  would 

It  will  only  reqairn  a  UttI 
oarchase  of  other  food  to 

the  bouse  scraps.  Care  ahould  be  lak 


gthem 


iia: 


I   of  the  bent  leTtra  a 


se  clean 

and 

nthe 

sh 

ti 

0  of  haTioK  your  e 

''T 

Tis,  by  a  brood  be. 

niUr    c 


artificially  by  m 


n  ■pnciiliim  ia  imrabalipal  tbn  test-rod 

—  to  haT«  ItB  BldM  Ciaetl*  slraight  and 

imrallel  ta  each  otberi  if  (pberlral,  Ihe  rod  will 
■earn  wider  In  the  middle:  am)  if  hyperbolical, 
narrower  in  the  middle  and  wider  itt  tbn  rxtromities. 
Various  testa  Iibto  appeared  in  these  coliimna  from 
tiniii  to  time  ;  if  desired,  I  goqM  give  the  numbers 
which  nintatn  them,  I  may  a.M  timt  if  it  is  not 
ronreaient  to  put  the  speculum  into  a  tube  it  may 
be  trstod  by  fitting  it  up  temporarily  on  ■  board. — 


bangera  ilang  from  pins  attac 
frame.  Capper  pipes  from  the  brake  cyliuders  load 
Ut  tbe  back  of  the  fire-boi,  and  are  there  connected 
to  a  cock,  by  which  the  action  ot  Ihe  brake  can  be 
rck-nlatod,  and  the  steam  discharged  into  tbe  cistern 
under  tbn  foot-plutn  after  being  used.  Tbcro  is 
''     '         '  '      tnking  np  the  wesr  of  the 


K.'i 


[M-TTH  ]-TrapOBaBBP.-Use  two  bolts,  wilb  ey 
(in  one  end.  and  a  nnt  on  the  other ;  fix  to  raftei 
liar  to  be  ahont  3nin,  long;  usunlly  made  of  as 
with  jin.  stivt  rod  tarred  mid  mitled  on  both  ends. 
Two  iiien-s  of  iron,  witb  two  holes  in  rarh-onc  for 
the  rope,  and  the  other  to  be  slipped  on  the  end  of 
bar,   and   nut  screwed  nji  (it  must  Ui  flat  iron).— 

Txi.EHlMI'R   TeI.R. 

[K:n).]— Krupp  T.  BoTal  ArisiiBl.-The  num- 
ber of  workmen  employed  in  the  sti^l  foundrieB  is 
lo.nu,  thos*  in  the  mines  and  tbe  iron  rorget 
WBonnliar  1»  S.mn.  In  the  Heel  rMtory  then  are 
1,8411  fniaan'*  nt  Tarionn  kind*  in  fnU  bhiBt.  SW 
steam  boiler*.  TT  sleaw-hamaieT*,  W%  etesn-eagines 
of  frmu  1  lo  ;V(ini)  bor»e.powtr,  and  1  (feVt  other 
nariiiiMiB.  la  the  year  IICS  Ihe  mannfaHory  eon. 
•Qtnnl  AI9,nNI  tons  oreoal.  4.Kni,ni»  puhic  mt-lrrsaf 
watrr.  r.MKt.ax)  cnhic  metrm  of  ga*.  snpplying 
39,433  bnraeiw.  The  Menaa  of  tmnsmrt  and  coni' 
mnnJMlum  (onprise  an  mile*  ot  railway,  with  U 
pnaiwa  aul  KIT  tmrki;  It  mlleBof  narrow-gauge 
rail*,  with  10  rnainrs.  Silt  trueki.  K  hnraes,  and  -JU 
«a«gonf,  and  M  miles  of  lelntrapbii^  wires.  The 
iiumher  of  men  rmploynl  ia  1«2W1.  and  thiy  havii 
9.!T7  dwalUutf-luHifn.  The  foml  supply  departmaut 
puMpneM  anbolel.  8  brrweries,  a  winrral  water 
fartoty.  a  b«lrher-<  aho|^  ud  ■  bakeliauw  witb  a 
rtcMt  mil  for  Rnaditw  Ihe  com :  tht<  hakvbouae 
tnraaout  au  louaof  bread  in  amontb,  and  the  toUl 
Monthly  mviplalor  the  wbob*npplydcpar1inont  are 
;Cin.iWi  The  mining  de«irtai»lieee  to  the  work, 
ing  ot  tlie  tU  rbafl*  which  are  brinit  wurketUn  tier- 
nanj,  cie'nsiTc  of  thosa  belonginit  to  tba  Kmpp  i 


rraullRDt  ia'in  lb.— tii..  =  AO  anil 

I    (2.)  I   shonid  say  the  forrei  acli 

wonld  Iw  the  reaction  at  string  ai 


(It)  in  a  borizontnl  dtreetion,  tbe  force  of  gravity 
I'll  acting  perpendirnlnrly  downwarile  through  the 
i^'iilre  o(  the  cyliiiiler.  and  the  rrselion  o[  tbo  plane 
I]')  acting  npwardnatii)[bt  angles  totbe  iudiualion 
of  plane,  (i.)  Lvt  (./'I  =  acceleration  in  foct  per 
Kcond,  u'  *^  spuce  di'uribe  .  in  a  certain  (h  number 
i>f  sei-ondi.  Thou  *  =  1/F-  .■.  loft,  =  i  f  x  i:  .-. 
/  "  Mt.  per  second.  Then  apace  descHbed  in 
ilarconda  -  iJl'  -  W  x  i  =  idlt.- B.  Anowix. 

rmw".]— Acoualioa.— To  Mb.  W.  J.  LAscia- 
TKK,— Abent  the  simplest  and  best  mctbod  of  exhi- 
biliug  Chla>lni'e  Giiarii  is  tbofallowiDg  t—Make  a 
uiabuitaay  stand,  with  a  base  of  r>  to  Uin.  dimeter, 
Midtroio  it*  centr.'  a  round  pillar,  lai^riug  from 
liiu,  diamiter  at  the  bottom  to  lin.  at  the  top.  This 
must  lie  bored,  and  hare  a  threiil  in  to  take  a  screw 
ibont  ^in.  to  iin.  diameter.  Tbis  i.i  to  hold  the  piste 
on  lo  pillar,  Sow,  the  plate  ihontd  be  oudc  of  glas*, , 


deiia- 

certain  temperature,  I  belicTe  102°,  eye 
time,  will  ruin  all,  beaides,  a  brood  hen 
no  more  room  than  an  incubator,— ECK 
[32451.]— TelaphCTiie.- A  double  liU' 
answer  erery  purpoae  both  tor  teleph 
bell.  You  would  require  a  aimple  awit. 
bell  oat  ot  circuit  when  wire  is  wanted  f 
llio  telephone  adTcrtiitd  at  Ga.  ongbt  n 
becansethe  telephone  ia  a  patent,  and  i 
not  be  pirated  ;  and  besides  if  yon  Iniy  I 
them    yon    are    liable    to    a  royalty.— 

r321U.]-TakiiiK  Burra  oat  of  Wat 
—After  hurra  are  lormed  a  Bcrew  (ami 
to  the  arbour  of  thg  wheel,  plaeed  In  th 
while  in  motion,  by  meani  ot  a  drill' 
tbin  piece  of  whalebone,  charged  with  t 
"  red  atuS,-'  ia  proased  against  the  teeth, 
burra  ar«  reuoTed,  and  the  teeth  beeoi 
Kemorinp  roller  and  cannon-pinioD 
nrnnged  in  the  article  next  to  ap» 
Watch,  and  How  to  Repair  It."  Li 
wheds  an  gluascd  fay  means  of  a  polig 
grain.tin,  cbargad  with  "red  atulf,''the 
placed  upon  a  clean  good  cork.— SlCO. 

TICAl.    WiTi:HB.VKEB, 

r32.tJ8.l-Flndor.-ThB  best  Gnder 
telescope  should  he  mads  np  of  an  achron 
leas  Ijin,  diameter  and  llHn.  focna,  1 
should  be  msde  of  two  plaaoa,  each  llii 
tbe  one  near  eye  shonid  be  lin.  diamiet 
lens  being  }in.  diameter,  and  they  mnit 
lin,  apart,  eonTei  surfaces  towaras  rae 
the  focus  of  the  two  lenaea  a  diaphragm  ) 
should  be  placed  with  fine  eraas  hairs 
web  or  nnspan  stlk.— W.  J.  LanciSTllt 


Fearceai 

and  Krench  com  hi  nation  ■.  Fran  uj  a 
them  I  ahould  say  the  lorms  "good," 
good  " for  nothing."  Ho  woDUEnd  Ifao 
powers  at  preaent  to  Ix)  1|,  |,  and  |ia. 
IntuFH  timt,  when  he  hMMlM  how  to 
add  a  1  or  i.  With  3  ewilMi,  A.  B.  aw 
then  hare  a  good  rango  grpowva. 
the  B  eyepiece  on  t* 
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a  oonne  of  kboat  17  jears  I 
MTDetic.  and  m. 
r  tac  prafenble  to  maj, 
KffikiOTT :  na  "  Dr.  Carpeatsr  dd  the 
>Dd  iti  BvTcktioni."— 0.  M.  J.  N. 
Lohromatlo  Objsotlrsi. — An  EagliBh 
I  mar  potirM  an  equal  dsGuition  with 
qnariier,  bnt  ths  Ibdb  will  bare  a  mnch 
la,  and  th«  Froncti  triplats  will  bare  a 
e  atill ;  bnt  for  all  ordinary  work  the 
■  work  aa  wall  u  Eatrliab  ones,  bat  for 
a  of  diatoma  and  Tor  dsltoata  ioTutiRa- 
oiuid  l«ni  is  far  prsferable.  A  rack- 
ada  ii  mtej  nictiil,  bat  a  sood  ball  and 
I  ii  qnite  aa  gooi  in  tba  bands  ot  % 
'.  J.  Lakubtir. 

reloaoope.— There  ia  eridentlT  a  pnrt 
ee  lost — tbn  part  we  call  the  ereotor.  T  t 
ihu  aaoond  tnbe,  andahonld  be  Tiin.<lE>i.[' 
fa,  the  one  neareat  object-len.^  Ki'ini^ 
and  one  naiLreBt  eye  ond  l^io.  forn*. 
apieoe  ahould  alao  bare  tiro  Uoj-e^,  lin. 
ma.  S«ad  fnller  particnlan  oE  (be  tiilp- 
will  ti7  to  help  JOB  to  make  it  uacnblu. 


r334S0.]-Platlofbrt«  FlaylnB.- 

[usiciiK."— Attar  mdineToarq 

little  fioBSTof  my  risht  hand  aotbat  1  c< 


Uus TCI AK."— After  readine  yoar  qnei 

'-"'e  fioBerof  my  risht  hand  aotbat  1 

knd  eat  down  to  tba  piano.    I  foand  1  caald  pin; 


in  all  ke;i,acalei,  ootan  paaaageiiasd  nrpevinoB,  the 
S&tksyabuDceaiieTthaii  tbaibarp  onea.  !□  octaie 
paaaagai  I  nied  thamb  aod  third  nneer  easil 
arpennoa  eztandinB  over  1  aotaTea  I  irnvtlr 
.L-  i:4>i-  «..»»     T-  — ■ *-    "  '1- 


_  -  moderate);  eaay  ineoaa,  nod  fonod  I 

I  i[at  OD  Terj  wall ;  bnt  on  tryinB  bjma  tone*  I  (onnd 
'  It  neoeaaary  to  "fadss"  the  harmonica — i  >.,obanie 
the  poaition  of  the  part*,  where  the  bua  and  tenor 
Lre  not  plarable  b;  the  left  hand,  and  a  wide  atreloh 
aiiata  between  tenor  and  treble.  Aa  a  amcial  teat 
I  took  Bach'a  Tth  prelnde,  and  BaetboTea'a  "  Hoon- 
.  li^ht "  BonaU  (No.  U),  and,  ai  I  anticipated,  fonnd 
it  impoaaible  to  play  them  withont  the  little  fin^r. 
I  Yonr  prohlem,  then,  ia  thia  i  I,  after  a  lifetime  of 
I  practice,  and  with  a  knowledge  of  harmony,  can 
I  plar,  withent  the  little  Gn^er,  np  to  ^'moderately 


it  easily  then  more  tie  i>aper  farther  away  and  nota 
the  diitaooa  when  it  ia  joat  nnreadable,  now  briar 
the  paper  towards  yonr  eye  nntil  it  i*  jnat  within  a 
reaaabla  dialance.  Calling  the  formar  (he  "  far 
point"  and  the  latter  the  "near  point,"  iriira  ma 
tignrea  for  theae ;  then  do  amme  with  right  eye,  bdnv' 
particniar  to  the  least  diSerenoe,  far  or  nsar,  at^ 
finally  do  tba  aame  with  both  eyes,  and  write 
another  qaery,  with  theae  partionlars,  and  1  will  tell 
yon  what  to  do.— W,  J.  IiAiiCAST«B. 

(S3197.]— Mathematioal  loatrament.— BamoTe 
the  ring  which  ratwna  the  B:lnss  in  plaae,  then  taka 
(law  onl  and  lift  needle  oS  piTot ;  than,  with  a  pair 
of  plien,  remoTe  the  pirot,  and  sharpen  it.  Bee  that 
yoo  make  it  qnite  rannd  and  well  sharpened.  Then, 
pot  needle  on,  and  glaaa  and  ring  in  position,  and 
moTe  the  needle  aereral  degrees,  and  note  whether 
it  oomes  back  to  aame  point  erery  time.  If  so,  it 
will  be  all  right;  if  not,  the  eentre  in  newlle  will 
haTo  to  be  drilled,  or  it  there  ia  «n  agate  oentra,  it 
will  bare  to  be  removed,  and  ■  new  one  fitted  in. — 
W.  J.  Lancabtbb. 
[sacM.!— aosg  Bniilng.— Ti  your  gong  oTMked  t 
-'   '        ' remidy  the  bdsiisg  eitber  bj 


KaiiB«00  8*ma.-lhey  creased  for.  ji^^,^„   „„,i^      y^^   .^  a  beginner,  and,  pn^  , 
'*!L>  i?    Jf^?      TT- ,     r    f    .      anmably,  lack  a  famwledgo  of  fingering.    Canyon, 

aaed,  are  beantifmllyaoft  for  tender  feet,    by  dint  of  atndy  and  prictioe,  b^m?a  modtJati 
J'^/i^t^'flVf       *         "^  pirformer  on  tfis  piaootorte  ?  It  i.  onite  certain  yon  I 

k.-TiLracopi  TiLi.  ,i]i  ,^„  ^^  ,ble  to  acoompliah  the  worka  of  the 

KangarDO  8kina.~Au;  tanner  and  msstera,  or  to  play  anything  abonnding  in  ehords, 
dreas  yonr  kangaroo  akins  and  make  and  thia  wonld  kg  very  diaappointing  in  the  end. 
leather  rery  luitahle  for  ligbt  boota  or  Bacsn  aays  "  There  is  no  stand  or  impediment  in  the 
r  make  a  uioe  aoft  leather,  rery  pleasant  '  wit  bat  may  be  wroaght  ont  by  fit  stndiea."  Bat 
lid  be  abinrd  for  any,  axoept  in  the  yonr  impediment  ia,  nnfortanatelj,  a  physical  one, 
il(._  It  rei^nires    and  oertunly  a  rery  aerionadrawbukto  pianoforta- 

E laying.  As  yon  are  so  fond  of  masic  why  not  take 
1  an  inatramentof  the  Tiolia  family— say  thenolaP 
Thiaia  a  beautif ol  inatmmant.  and  good  players  are 
>pertj  always  in  retgneit  where  there  is  an  oniheatn ;  it 
»i  iiiiu  >ui  uuio  u«i  «u  j»ia,  »ad  bu  needs  no  entire  right  band  (indeed,  I  have  mat  irith 
sckoowledgment  in  writing  of  tbe  r°od  fiddlers  qoit^  destitnte  of  a  right  hand),  and. 
I  title  or  right  to  redeem,  either  to  tb«  I"  the  jtrasp  of  a  good  pl«er  it  ia  a  ohmning  duet 
.r  to  some  person  cluming  his  eetale,  or  ^stmment  with  the  pianoforte,  nde  E^iwad^.' 
of  anoh  mortgagor  or  person,  then  he  For  eiamination  purposes  I  hiTe  plsnire  in  reoom- 
the  abeolnte  owner  of  tbe  property,  and  mending  yoa  "A  Conmsa  Historr  of  Ma«e.'  by 
no  liability  to  subsaqnent  mortgageee.  Bonaria  Hant,  pnce.  3s.  Bd.,  pablisbed  by  Ball  and 
he  important  qnostion  ia.  therefore,  one  ,  Sons,  York-street,  CoTent-gardtn.- Ni  SdtOB. 
igmont  or  no  aoknowledgment,  and  to  [3M83.]— Meroury.— Meronry  being  so  beaTj, 
ictory  answer  cannot  be  giran  withanl  'bnaka  glata  or  eartheownraTeuati  in  transit,  henoa 
ige  of  "  Capus'a"  acta  retrardintr  the-  i  ■omethinfl'  atronger  and  more  difficall  of  breakage 
hia  cannot  be  gonemW  in  yonr  cotamns.  malt  be  employed,  and  nothing  is  better  thui  iron 
ppoara  from  his  qnestion  he  haa  a  primd  for  this  purpose.— W.  J.  Lancabtbb. 
-Sp£ttANB.  Lincoln's  Inn.  [32*88.] -DHving  Bolt.— I  think  a  broad  leather 

ZK>nEitnda.  —  I  donht  whether  the  belt  is  boot.— Dobbit  Hikbib  A.M,B.  and  M.S.A. 
■■  fi5^.  !9°BJ^de_^'^h_^W  de(n«;_of  r3M80.]-Pl«.to-Zino?graphr.- Prepare  tba 
pouahed  line  plate  by  robbing  it  with  flonrof  emery, 
so  as  to  giTe  it  a  "  tooth  "  to  enable  it  to  retain  the 
senutiaing  eolation,  which  ia  prepared  as  follows  : — 
Boak  ^a.  of  gelatine  (use  NbIbod'b  beat,  or  alte 


.j— OongB 

think  yon  a  ,       . ^ 

widening  the  amok  with  a  file,  vr  by  aoldaing  it  mi- 


[33609  and  33630.]- Bmery  Wioola.— Uae  thsm 


,.  .0  do  them  himself.    It  reqa 

Kjanitns,   and   the   knowledge  of 
!B. — Tanneb  akd  Cubbieb. 
Legal.~^If  "  Capias  "  has  been 
receipt  ot   tbe  rents  of  the  pi 
i.-     >._      ...g  1^^  jQ  years,  - 


be  person  who  oonld  determine  tbelOL  _ 
1°  or  Be  miles.- B.  T.  A.  iKNia. 
Ipflammation  of  the  Windpipe.- 
will  meet  yonr  difficulty  rcifnriiini;  colJ 
a  a  splendid  climate  for  xufTereTEi  from 
r.  Special  attention  to  ilut  i»  Che  anlr 
h  mfTeringa.  Tea  and  ooff-r-  shoulil  not 
ileas  for  a  change.    Oil   your  chput  anil 

ooDaa.nnt  oil  daily.  Vi-  joarself,  if 
tepid  hatha  laat  thing  at  niifht.  Do  not 
nedictne  (the  leas  the  better) ;  nsa  flesh 
[in  after  bath,  and  when  in  bed  take  bait 
[  milk,  as  hot  a>  posaihle,  with  a  balt- 

of  fraah  batter  in  it,  once  or  twice  a 
think  in  a  bw  uontfaa  yonr  health  will 
>e  nottaka  mneb  food  at  a  time,  hnt 
:ten.  Seatoh  porridge,  made  of  oatmeal, 
ifioial  tor  breakfast.  Yon  want  natoral 
han  lieh  liring. — Chekicus. 
'  Blvplioii*.— The  soft  iron  core  ia  ot 
KTBT,  the  end  of  tbe  magnet  being  jnst 
bant  it.  The  wire  sbonld,  of  conrae,  be 
«d  be  wound  on  a  bobbin  abont  lin.  in 
lOd  jnat  thick  encash  to  keep  together. 
111.  _{«.  .»i  t...  iw.t,t,7. 


by  looking  throngb  them  than  from  one 
J.  3.  Lakcabtee. 

-BoOdlns  SooIetlM.— Before  the  Aet 
oikUng  smnety,  il  aattaorised  by  itsmlesL 
it  tnrplnt  mooeye  in  ths  pnrcbasa  of  rsal 
Innlesa  the  lal«  Act  haa  altered  thU  the 
.   The  37tii  seotion  ' 


clarify  it  yonrielt  with  « 

water  nnlil  it  tharongh^ , .. 

boiling  water  to  diisolTa  it.  When  dinolved  ponr 
in  3oi.  ot  a  10  per  oent.  aolntion  of  pnra  iNehromate 
of  potash.  To  mil  it  wellatrain  it  throngb  flannel, 
anil  finull;  through  oottan  wool  to  elitmaate  ur- 
bnbblGj— thoie  fatal  obsta^lee  to  Boosege.  Coat  the 
line  plutc  with  it.  poar  plenty  on,  spread  il  aboat 
with  the  edge  of  a  glass  plate,  and  gjra  it  a  rapid 
rotary  motion  by  mGHOn  of  Bturu-tsble  or  other  coaie- 
nient  ammccment,  then  put  it  in  an  iuclinad  position 
in  a  warm  place  to  dry,  wbich  it  will  probablT  do  in 
from  three  (o  six  hours.  When  ready  print  it  under 
a  clesr  w ell. def^I oped  aegatire,  nalil  all  the  detail  ia 
ebowD  on  tba  pkte  as  a  faint  brown  daaiga  on  a 
dark. yellow  ground.  After  eipoanra  coat  the  surface 
eieuly  with  lithogmphio  ink  hy  means  of  a  roller, 
thea  eosk  it  in  colu  water,  ami  gradoally  inereoae 
the  tomperatare  to  nbont  100'  F.,  wheu  the  greater 
purt  of  the      ' "  . 


is  Bessemer'a  patent,  and  ^oea  by  steam.  Drire  a 
anion  wheel,  lin.  x  12in.  diameter,  at  MO  t«Tola- 
tioni  per  minute,  ran  it  toward*  yon,  don't  presa  too 
hard,  keep  your  bearings  well  oiled  ndleas  they  are 
metaline,  and  don't  stand  iait  behind. — DOBSBT 
Hembeb  A.M.S.  and  M.8.A. 

[3350g.]-B»tterieB.— Neither  the  bimlphata  of 
meroary  nor  tbe  biehromate  of  potash  oells  are  mar 
oM  for  el««trie  bells.  The  meiouy  oells  mu  beniada 
M  Ibat  a*  oarhons  and  line*  omi  be  uftad  oat 
easily,  or  thar  ni^  be  left  in  wbeu  ont  of  oimaH. 
About  the  but  form  of  eimple  arrangement  I  know 
of  il  a  little  darioe  ot  mr  own.  It  is  simidy  >  edl 
oontaiuisg  a  solution  of  Uohromate  of  PP'**!'  *''' 
■olphnrie  udd,  in  repolar  proportions.    The 

about  4in.  long       ' "       '  

the  two  sides  M 

in  the  lower  par. , 

is  a  baud,  hinged,  and  having  a  spring  to  keep  it  up. 
To  the  oentre  of  this  tha  sine  pUte  il  attached,  ud 
oan  be  lowered  into  the  cell  in  a  moment,  so  that  the 
b«U  may  be  mng  at  any  time,  and  then  the  board  ii 
loosed,  and,  ot  coarse,  riias  and  aarriaa  the  lino  oat 
of  tbe  oell,  and  t]ie  telephone  dreait  ia  than  oom- 
plete.  Thoa :  Zinc  in  cell  gires  boll,  ont  ot  oeO  girea 
lalephona.— W.  J.  Lancabtkb. 

[3S60B.]— Hagnitnde  of  I.tuiM  XloilpM.- Ai 
this  oalcnlatiOD  weald  take  np  some  space  and  a 
diagram,  the  best  "Amstaur"  can  do  ia  to  get 
"  Iioomis' Astronomy  "  (New  York),  or  the  Appendix 
tothelfoitltealAlmiinacforlSSO  (Marray,  Lmdon). 
Should  he  find  any  difficulty  I  would  willing  osion- 
Uic  an  esampla  for  him.-^.  T.  A.  Inkbb. 

[33SU.]— Weatinstaooaa  Bnke.— This  ralro 
oraaiil*  of  a  oasting  ceee,in  which  an  two  eylin* 


t  sn^powered  to  boy  bnitditus  for  offi: 
I  whuh  to  baild  offices  only.  I  do  not 
>  thia  danas,  which  girea  a  power  of 
as  capital  moneyi  of  the  society  for  looh 
wrt  trom  the  proTisione  of  the  roles,  would 
likaawaj  by  implication  (ud  tbe  euggea- 
hy  making  oertaiu  purchasi's  legal  it 
•as  not  raf erred  to)  tbe  riaht  to  iaieat 
•ays  in  real  aatalo.  An sweria^,  therefore, 
uBhs*l"ipe«iflO'que9tiou,  i  sbonld  Bay 
r  eipinian  (1),  it  ii  a  legal  transaction  for 
"-  '»  parohace  property 


i  Boat  away.      Non 

p    more    completely    by    lightly 

olearly  Tuible  rinae  the  plate  well  under  the  tap,  and 

allow  to  dry.    When  qnita  dry  warm  it  gently  to 

"  ~  ''"  the  ink.    For  any  farther  intormation  see 

'  "  I  same  nnmber  yoor  query  appeared  in. 

ixiwi.j  —  l^ollahina   Ftvoti   and   Plniona.— 

"  Amdaus  Inquirer  "  wishes  information  as  to  the 

means  of  Bajairins  a  knowledge  of  piroting  and 

I  facing  a.  pinion.    It  he  will  refer  to  the  Ehch-tbh 

baiUing-  I  Mecbahic.  Nos.  MS  and  i£S,  Vol  X7II.,  he  will 

"■  "*"-      find  in  the  former  alt  he   requires  ocorawnin^^  F'*^i; 


Dot her  diat 
rocee<l  to  i 
nbbiog  tbe 


p*«a71 
— Ebn 


__,, the  Utter  bow  to  bo  enabled  to 

pinions.— Sbcohds'  Pbacticai,  Watohmadb. 

[33103.]  — Homentom.- The  momentnm  of  » 
body  =  ita  mass  x  velocity.  Letn  '  Telooity,  g  = 
aooaleratiTa  atleet  of  grarity,  and  s  "  fen  per 
seoanjd.  v*  >  3  g  s;  .'■  tte  velodty  generated  in 
falling  IGtt.  -  «/Sl  X  a  -  SO-Wtt.  per  second. 
Weight  in  Iba.  -  113  x  10  >•  l,l!Glb. ;  .-.  tha 
momentum  •=  1,130  x  3096  -  31,607  S  abeolnte 
noits.  (3nd  part.)  Weight  in  lb.  of  tba  mass  " 
wit'auietuniad  br  the  Vales  lai'SuVh  119  x  IS  a  1.880,  then  the  Telooity  required  " 
"art  made  illagaf  by  section  37  of  the  |3*.<»7e  *  1.880  -  30-«  ft.  pe.  '*  "     '       "  "  " 


-  20  8E>  =  eii; 


)8  feet.— B.  Anqwiii . 


•t,  and  Uia  rstits  sbonl; 


liiwldo  appear  thi 


:h  yonr  eyes.    First,  look  at  this 
Aik  yonr  left  aye,  il  you  can  r«ad 


deri,  AandlB.andabo  ■  fo«T-way  eoek,/ 
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witii  ths  unriliuy  raNrroir  is  ihoirii  bjr  the  dotMJ 
dralB.  Tb«  bottom  ottbeeylindrr,  A.  19  doted  hvtbe 
Barer,  H,  id  which  a  Rpinale,  I,  iipbieed,  being  kppt 
ID  poiitioD  bj  the  aprini,  in.  A  pialoD,  P.  works  ia 
the  i^linder,  A.  CommnDioatioo  [i  mede  betwaea 
thaa;liDdmi,  Aaod  B,b7U>e|i&SM8«,  g  n  h.  which, 
wheothe  piilon  ii  foieed  dcwDwanli,  is  closed  h;  the 
■pindle,  I ;  the  i«8M^,  II,  beiDK  kept  free  from  dirt 
tr  the  iMMle,  o,  whioh  is  fiied  to  the  i^odle,  I.  At 
the  topot  the  piitoD  ia  k  rod,  it,  bT  which  the  slide- 
tbIt^  D,  ii  wonad.  Tha  crlinder,  B,  i*  pot  in  oonnec- 
tioD  with  tha  atmoiphera  b;  the  openiDE.  <I-  A  plag-. 
L,  doiai  tba  top  at  cyliDdar,  B,  and  also  lervee  u  s 
nida  to  tha  mlra-rod.  fe.  The  nln,  D,  is  k«pt  up 
u  ita  work  by  theiiprinBr,  (>,  whish  raita  as^iDst  the 
tbIt*  anodle.  ft.  The  Mtum  of  tho  toIto  ia  as  Col- 
Iowa  :  Tba  air  (eompreaud)  antera  from  the  main 
pipe  at  E,  paaaoa  tbMug'h  the  toor-wa^  cock.  /,  and 
bf  waj  of  the  paaaage,  a,  entan  the  o; hndar.  A.  Ths 
naton,  J),  ia  forced  upward,  and  also  the  ilide-TaiTe, 
D,  pnttiDB  tha  brake  e^lin&r  ia  eommnnication  with 
tha  atmospbere  thronith  the  port.  d.  Communication 
ia  bIm  made  betwern  the  two  « linden,  A  and  B,  by 
thatiMHffe,  9,  baioB  opened,  which  pormita  the  oaai- 
pnaaed  air  to  fill  the  aaxiiiary  leH'rroir.  The  air 
contiuan  to  flow  in  until  the  pressors  in  the  main- 
pipa,  ey lindtTB  A  and  B.  and  aniiliary  reserroir  is 
aqua).  The  diafrnm  reprasents  the  ralre  in  tbia 
poaitiaa.  When  it  ii  rcciainid  to  apply  tha  brakes 
the  air  in  tbe  matn-pipe  is  altoned  to  escape,  nhcre- 
npoD  the  piston,  p^  dfsciiDds.  for  the  resaoa  tbat  the 
Iireunre  in  the  eyluider,  B,  ia  (rreater  than  in  A  ;  the 
alide-TalTO  isalio  mored  downwards,  shattincr  oil  the 
anmnnnieation  of  tbe  brake  cylinder  with  the  aema- 
■phere,  and  pottinitths  brake  cylinder  in  comic — ' 


iar  tha  braka  into 
T.a.8. 

[3tS13.]  — ■nlarpins  Carta-dB-Vlaltea.  —  Tod 
want  ao  achromatic  leaa  with  lar^  apertora  and 
abort  foona,  and  yoa  also  reqDira  a  good  light  od 
tha  carta  ao  aa  to  be  aaaily  aean  when  enlarsed  fsll 
dia.  The  bast  war  to  enlarge  them  is  to  gat  trans- 
parenciea  and  enlarge  them  with  the  lantern.  This 
IB  tha  bast  arraagemsnt  yoo  can  hare.  Yon  can 
than  gat  the  pictnn  directly  oa  Uis  oauTaa,— W.  J. 
LaNCAsna. 

I3Z51S.>-a.X.  Bnginaa.— The  angines  Tanninir 
botwsen  Yannonth  and  Lowestoft  are  of  aereral 
da«ea— IBS  and  2G3,  Qooch'a  tanks,  lEiu.  hy  23in., 
and  srt.  (Kn.  drirsra;  ontside  ojlindersi  SiS  and 
SSS,  Sinclair'!  1  conplal  tender  cnginee.  ITiD.  by 
Min.,  Oft  lin.  drirers  ;  LEO,  163,  and  ie7,  Sinclair's 
tanks,  110  class.  There  are  two  Bdc  t  conplad 
aipreai  engioea,  17iD.  by  B4in..  Sft.  Sin.  dririDC, 
nnoiDg  batweeD  Tarmonth  and  LoDdon— No.  400 
Mld4l6.  No.  400  is  fitted  with  Westinghooaa  brake, 
and  41S  with  the  Tncnnm.  ^le  Blaekwall  eaginaa 
hare  oatnde  cylindeTS,  Itin.  by  SOin.,  and  6tt.  Oin. 
drirera,  built  1^  Jones  and  Potta,  many  yeara  ago. 
—A.  J.,  Stratford. 

[32617.]-To  Watoh  Jobbera,  — If  "  Yonag 
Sob."  has  drilled  tha  pinion  deep  enongh,  by  tnm- 
iug  or  filing  (with  a  very  smooth  Gic]  a  place  of 
tempered  steel  atraisbt— of  but  tlithtly  tapamd— 
whish  paasas  into  tee  bole  drilled  about  half  its 
depth ;  ont  oft  the  laqoind  IsDgth,  make  both  ends 
Sat,  plaoe  tha  pinion  Dpon  a  stake  in  the  rica,  and 
with  a  Blight  bnt  dadded  "  tap  '■  by  a  hammer  the 
p^W  ought  to  ka  aeeare. — Sdcondb'    PnixmcAL 


'n  tha  camera  so  tbat  the  lens  is 


1  for  t' 


[326ia]— Bpeotroaoopa  Priam*.— To  Mb.  Lan- 
CAsriB.— You  had  better  gat  a  piece  of  plass  as 
dcnae  aa  you  oao  bare  it.  and  of  alangth  suitable  to 
ent  Dp  into  fire  prisms  ;  then  baton  oattiog  up  it 
will  be  batter  io  poli^  the  hind  anrfaoes  all  alonir. 
One  anrfaoe  need  not  be  polithod,  bnt  left  merely 
grnniid ;  than  whn  poliafaed  the  priam  should  be  cut 
into  fire  equal  parts,  ftnd  then  cemented  ia  an 
iovartad  eoDdillon,  one  next  to  the  other.  Thos,  it 
thraa  have  their  haaas  lantl.  then  the  other  two  will 
be  innrtfd  and  plaosd  bettreen  1  and  3  and  betweeu 
3  Bad  6.  The  alit  ahould  be  made  of  two  knife  edges, 
tha  ooe  fixed  and  tbe  other  ntoTabla.  This  is  best 
mada  with  two  idne  and  a  spring  working  against 
tha  two  pins  ;  than  a  screw  most  be  attached  so  tbet 
itnoyaa  the  slit  backwards  and  forwttrda  in  a  per- 
faetiy  parallel  direction.— W.  J.  Lakcastek. 

l^miO-UraniiB.— On  March  find,  1^78,  tha  B.A. 
a.  STm.  14'47seo.,  and  as  -LeoDis'  B  A.  on  sBoie 
date  waa  Bh.  Glm.  12-veaec.,  it  was  Tcry  likely  a  mis- 
take of  tha  eompoiitoT  patting  y  Cor  >.— B.  T.  A. 

[33527.]— Talephone.— It  will  be  better  for  yoo  to 
hare  a  switch,  so  that  yon  can  take  the  bell  cnrrant 
out  of  tba  cireuit  J  then  you  will  not  interTare  with 
the  telephones.  I  would  stroDgly  ndiise  yon  to  take 
thetelepbonMontof  thecirCBit.— W.J.LancastiS. 

[32538  ]— To  Photograph  era.— Dubroni's  appa- 
ratos  is  not  a  new  one,  and,  unfortanntely.  it  ii  not 
agoodona,  beoanse althoDgb  rary  partabla,  still  it 
it  *«rydifficDlt  to  gat  a  good  picture,  beciuse  of  the 
mixing  of  tha  derelopeT  with  the  bath  solution,  eTen 
if  only  a  apot  or  two  has  been  left  babiud.  Tha 
method  of  working  is  b>  first  focus,  then  remoio  tha 
giSDnd  gtsMf,  and  clean  a  plate  same  siui,  than  pour 
on  oollooUin,  and  plaeo  at  the  back  of  glaaa  rin, 
hanng  first  poured  a  amall  qnantity  of  bath  solntion 
into  glMH  loteiior.    Nowf  •  iten  back  of  ouoera,  and 


__  ._    .^ _  thebath 

solniioD  by  mi-ans  of  the  indiarubber  ball  and  tube, 
and  ewili  gently  the  glass  chamber  with  dean  water  ; 
then  intrndnce  the  dereloping  solution,  and  watoh 
until  BufGcientlr  deri-lnped.  and  wash  well ;  then 
remoTa  plate  and  fix, — W.  J.  LAXckarsu. 

[32330.]-;-Hcbrow.-Prounnciolion  vnrips  with 
Jews  in  different  parts  of  the  world.  1  eoqnircd 
syllahication  and  reacting  many  years  aito  from  an 
Oriental  Jew  in  ladia.  About  the  first  inqiiirr, 
taking,  for  eiample,  tho  word  for  hoolc,  1  should 
pronounce  it  tar-tha  a  having  the  Contmeuli.1 
sonnd,  as  in  father.  Ag-ain.  the  word  for  olive.  •■( 
life,  would  be  uronounced  khni,  Riring  both  ickm  1' 
tbe  Continental  sounds  [i  like  ce).  BeiiianFr.<  ;>'< 
naually  rather  pnsf.led  to  diatingnish  botw.ii 
i:tmef>  and  Itimc'skhateph,  Id  the  cjims  m^'u- 
tioned  by  "  W.  G.,"  the  infiiaitiro  of  kutal  {in  Ij':. 
with  snffix  pronoun  2  siuir-  sea.,  is  protiouucetj 
kot-Uk  las  "W.  G."  rijtbtly  tliioks).  Tbo  lame 
infinitive,  with  suffix  proDonn  lat  person  plnral,  ii 
laiflena,  with  accent  on  tha  peunltimata.  So  the 
indnitirs  with  prononu  3  sing.  mas.  is  iotl'ka 
(tbe  other  form,  rioi-ka).  I  adrisa  "  W.  Q."  to 
procure  two  little  books  by  my  friend,  the  late  Dr. 
Trrirellei-'"  Heads  of  Hebrew  Grammar,"  and 
"  Hebrew  Beading  LeMOns "  (Uesars.  Bigster). 
They  will  greatly,  I  think,  smooth  his  progress: 
and  then  the  grammar  of  QesaaiaB  will  become  of 
great  nee  to  him.— 6.  J,  W. 

[32E3I.]  —  Chemioal  Bath  for  PreaerTing 
Canned  Uaat. — Chlarideof  caleiam  would  Im  about 
tbe  best  if  tou  want  to  rusa  tbe  temperature  above 
31S^._  But  1  do  not  see  tha  necessity  for  so  raising  it. 
and  if  ;roa  raise  it  much  abore  that  the  CBns  won't 
stand  it,  313°  is  qnite  suSjiient 
and  will  ereato  a  auSciant  presi 
blow  ont  all  the  air— that  is.  aapposing  y  nn  i<>f  oo 
time  over  yonr  work.  It  matters  Tory  litlki  nbttbT 
the  tins  ara  coremd,  as  of  caaraa  they  nre  eloiied. 
They  will  get  hotter  if  they  are  c:oTen>.<,  aiid  it 
depends  on  what  sort  of  apparatus  you  use.  I 
should  think  th'  moat  eonreniant  wanlii  be  a  kiTid  of 
OTcn  with  tbe  tins  placed  on  trays  ;  you  can  thenli-t 
the  steam  oat  one  after  the  other  before  you  lake 
them  out  of  tbe  water.  As  to  the  time  required  a 
few  words  with  any  practical  Mok  would  30ou  setlts 
tbat.-Oti. 


senrf.  Tha  red  Tarnish  is  mada  by  ■ 
sealing-wax  in  methylated  spirits, 
diasolre  shellac  in  mathylabed  spin 
powdered  rermilion  till  it  ia  tha  rr 
The  eiie  battery  for  the  wire  you  manti 
IJin.  round  calls.    Coat,  about  5a.   I 

TOLMAN. 

r»3Stl8.1~Iron  Depoattlng.— To  U 
—There  have  been  name  axperimeaU 
magnetic  properties  of  depoaited  inn. 
referring  to  Vol.  XX.,  p.  103.  of  the  Ch 
but  am  not  sure  whether  tbia  ia  a  n 
experiments  or  onlr  to  its  general  depo 
remark  in  my  book  ia  due,  boweTer,  ei 
any  experiments  already  made,  aa  to  m; 
tiOB  that  there  is  here  a  field  of  eip 
paratively  unworked,  and  likely  to  | 
results  to  ita  workers. — SlOHA. 

[32573.  voir oerino  Jelly.—"  Highl 
add  loE.  of  getaliue  to  Soi.  of  glyeerim 
-■■■taotegg.- AlbirtSiCITH. 

12574.1— teolanohs  Battmr.— "8 

ie  a  amall  hole  through  his  earbo 

tightly  aome  platinum  wire  ronnd  it, 
hare  a  first-nta  connection.— Alb ibt 

[82574  ]—TjttaIaiioIie  BattBrr,- Di 
hole  in  the  carbon  plate,  screw  a  thm 
of  platinum  wire,  and  screw  thie  ii 
plate  i  or  get  a  new  plate,  quite  3iiB.  hi| 
porous  cell,  and  cast  a  lead  cap  on  tl 
ramish  ths  cap  and  plate  well  down  ' 
eell.  Do  notnseBBecaud-haBdLecIanehi 
you  boil  it  in  hot  water  tor  about  a  wei 
at  the  absorbed  solntii        '     ' 


„E= 


^esuSjiientto  cook  the  meat,     it  appears 


By  altering' tbe  quantity  of  Canada  balaamyoacan 

get  any  amount  of  "  gliie,"  A  few  drops  of  linsaad 
oil  added  will  make  tha  Tarnish  more  elaltia,  but  if 
yon  do  not  require  to  bend  the  paper  this  ia  not 
oacessary.  Ton  can  also  render  paper  tolerably 
tranaHrant  by  mrans  of  whits  wax.  The  paper 
ihonldbe  saturated  with  tbe  melted  wax,  and  the 
Ntces*  allowed  to  drain  ofC  before  a  hot  fire.- Oa. 

[aSSSB]  —  Boonomioal  Bprtng  Motor.  — 
'■  W.  W.''  oan  hare  one  of  tbe  above  to  give  oft  one 
horse-power;  but  it  would  take  a  hundred  horse- 
power engine  to  wind  it  up.— Qgoboe  Toluan. 

[SS540J~Bllaterfld  Handa.-Your  hands  wiU 
iret  harder  in  time.  Do  not  remove  the  blistered 
skin,  and  let  tha  handles  of  your  hammere  be  as 
smooth  as  possible.- Oa. 

[32512,]— FhotoKraphio  Ifenaea.  —  Shortening 
the  tube  makes  the  lanees  cover  a  larger  surface, 
and  conversslr  lengthening  tuba  oauses  lenses  to 
Dover  smaller  area :  but  the  lenses  cannot  be  so 
altered.  Thsy  would  not  produce  a  picture  at  any 
Dlher  distance  tlian  the  proper  one  apart. — W.  J. 
LANOAsraa. 

[33613.1 —Briuh  Vamlah.— The  wlish  itself 
will  nuswar  every  purpoac.  Make  it  a  little  thiokar 
with  more  ahellao.— Ob. 

[3>51i.]— CookloK  Stove.- Wehave  hada  large 
stove  in  nee  for  soma  time,  and  find,  it  anything, 
that  tha  meat  has  a  tietter  Cliranr,  and  is  more 
juiey  when  cooked  in  the  stove  than  when  cooked  in 
Tnint  of  a  fire.  Let  the  oonaumad  gae  pass  into  tbe 
flna.- W.  J.  Lakcastbb, 

r32G17.1— Ballway  Bate*.- A  maunfactnrer  of 
gobds  finds  it  to  his  advantage  t«  contract  for  the 
sapply  of  a  brge  quantity  of  a  certain  article,  to  be 
SDpplied  in  a  given  time.  The  mannfactorer  is 
thereby  relieved  of  a  large  amount  of  unecrininly. 
He  knows  exactly  what  Ubonr  to  engFtge.  and  cu-s 
avail  himself  of  a  favourable  state  of  tbe  vurioua 
markets.  Can  he  t>e  expected,  and  is  he  able  to  give 
tbe  lame  ^uivantage  to  every  cohual  ccBtouer,  who 
gives  no  notice  of  what  he  wants,  and  for  whom  ha 
baa  to  keep  a  stock  on  hand,  sometimes  at  a  lose  to 
bimselfF'  Instead  of  "  manufacturer"  in  tke  fore- 
going read  "railway  company."- Ob. 

r33fijl.j  — Belenagraphical.  —  The  tormatious 
called  by  Mr.  Webb  "Gauss"  and  "  Sulpidus 
Oailns  "  are  respectively  so  called  in  my  edition  of 
B.  and  U.'s  "  Mappa,"  which  is  dated  I8A1.  1  believe 
there  is  another  and  later  edition.  Is  it  in  this  that 
"BrickwaU's"  disorepincy  exists?  Bylhobye,  in 
the  key  map  in  Mr.   Nelson's  "  Moon 


ire  clearly.  As  the  question 
hut  the  lasaor  oautd  not  md 
thanouaein7yeani  bnt  wi 
the  lord  of  the  manor  has  anything  to 
matter  P  I  am  onaUa  at  present  to  ooe  1 
into  tbe  eoae  at  aU.-^SpEOAKH,  Lincoln 

[33581.]- Filea.— "  What's  in  a  nami 
laying,  and  I  think  may  be  applied  in 
with  some  truth,  for,  does  ''Todtehe 
Kn'ainD?)  know  that  many  Sheffield 
make  both  their  "hand-cot"  and  "n 
Eles  by  machinery  p  One  reason  for  s 
leanioe  haod.cut  files,  I  should  say, 
chisel  naed  for  file-cutting  is  sharpeui 
peculiir  manner,  and  that  when  macbi 
the  sharpening  of  the  tools  is  given  to  ii 
persons— for,  where  the  chisel  is  sba 
oroper  hand  the  files  are  said  to  tnrn  ■ 
Perhaps,  aaother  reason  maf  be  founi 
that  thwe  is  snch  a  praiudios  about 
hand-made  tools  versus  maebine-made, 
Tnacbino-mada  are  sent  ont  as  band-i 
;ast  relieveil  of  their  machine-looking  ei 
in  (metaptmrieally)  swailowad  without 
I^k-Lahcib. 

[32.'^.]- SnKllah  and  Oarmaa.— 1 
tion  that  the  English  language  is  poorer  i 
than  the  German  ia  very  wide  of  the 
example,  tha  English  word  "gentleman' 
"  £in  feiner  Herr"  (a  fine  lord)  ar"ain 
lady,  dams,  from  the  French,  nr  eve 
nomfortable,  prouonnaad  "  ooomfortBrU 
JDst  as  often  aa  their  oim  word  "  gem 
For  tbe  English  words-"  Like,  imiaedi 
ilirectly,  eqoal.  similar."  all  of  differan 
they  have  oaly  one  word,  "  gldah."  ' 
word  "  juugf  ran,"  means  aitiiar  "the  "  V 
s  virgin,  a  spinster,  or  a  yoong  woma 
maid  is  "sine  alte  jungtmn  "  (anoldyoi 
In  Oerman  a  girl  ia  neuter,  the  aun  U 
the  moon  masculine.  As  to  the  Germ 
being  better  sdaptad  for  the  telaphone,  1 


iieichwindigkeit,"  &c^E.  J.  F.  B 

[325^.]— BnglUh  and  Oerman.— E 
ihe  circumstance  referred  to  evideneini 
Ihe  English  htngaage,  it  would  appea 
lirove  ita  richness  and  oapacity  of 
What  constitnles  Hchnaaa  except  tb 
pii-i^Lirrii!ntjon  and  retaining  posseasio 
-  .j  of  tbe  Eaglish  language 
receiving  and  absorbini^  < 
:td  ao  deiwoping  without  liml 
ttords  except  to  oonvay  idi 
idel  is  known?  "Telephone" 
fnr-speaker"  doea,  bot  the  Q\ 


faculty  o 


"ArTsYillna '^  and  "Antolyohua  "  are  inlcrohanged. ; 

,  -Mac. 

I  [32i6a.J— Ulootrioal.- Yon  ean  certainly  make 
tha  carbon  for  batteries  (it  wonld  cost  yon  a  tot 
of  time  and  money — why  not  purchase  them  f]  either 

I  by  compressing  or  saving  them  from  tbe  gas-relort 


e,  entering  BSf  hi 
,   .  .    meaning,  wb"'*  ' 

ilyto  tha  Qermao.    — 

suitiibiliti-  of  the  words  tha  Gnmau  i 

merit,  for  it  would  be  equally  fit  tor 

tnba,  a  speaking  trumpet,   or  a  pair  i 

refleetcre— in  fact,  it  ought  to  be  givoO 

suce  of  this  order,  oarryiug  tha  vi 

distance,  not  to  one  which  rapiodue 

freah  aconsttc  origin. — SiqmA.  , 

[335R0].  — Telephone. —  Ton   cad 

'istaneawithpnre  water.    I  bdurrf 

a.  long,  tin.  diameter,  foil  of  wal|L 

.Jstanoeto  betvraen  e.OOOand  8.000|d 

do  not  know  any  one  that  can  asaiif  ~ 

yonaglaaa  tnbeof  water,wtlhan 


:.  18,  1878. 
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I  Con.— WbatcTOr  elflfl  may 
i,  it  is  faopriaM  to  Mp(>;t  a  goii'l  rcnuft 
au7  of  eotton-ooTered  wire.  Tha  rery 
Uio  thing-  ia  to  gtl  tliR  primar;  u  can. 
uid  powerf al  uposiihlc,  ichll"  tba  tbiftlc 
loei  Um  Qumbar  of  tiirn.4  nml  iun-pifi'^ 
<Boe  from  the  iron  u  -ncU  ns  that  of  Ihu 

-BoUor  Inonutation.— Ttin  b»st  pn'- 


3olin 


anitia  ndk.     Kvonlii 


r  thow 


QUEEIES. 


ither  kppLntian.  Ckiiiitlr  toiin  fill  i,i- 
e  Kkls  from  forminir,  and  ii  ccrtninl.r  d:i 
ttAnnLvH  chnnioaU  thntmald  Xte  u^l- 
'pooa.  bdtin  workinr  M  a  high  prmnurn 

wfasthcr  itwonld  b«oi.TTiu<t  over  Kro 
1  do  not  Ha  wlut  huTi]   it  woul-i  ds,     . 

■nbitum,  mch  u  Trisii  motiA.  lias  n  trr'-o 
rermtiDK  ubIb  dgnwit ;  Dt  Ipntt,  it  pr< 
imtidherir»toth«hoil*r.  wliicli  ahonlci  t 


-O^. 


)h>  had  eh>rg«  of  hoil^p 
ine-pown'.  oaoa  told  a 
■I  iCKle-pronntar,  whi  i 
B  u  the  Irish  mo»  I 


-P«rti»I  GreynOM.— Yoar  ije  is  all 
pcTfootlj  ufe.  ft  Bhoul  I  not  Vp»  nlloirrd 
leikin.or  it  will  dye  l|..,t.  Th-  hv,lro- 
ot  KiDmoDik  and  the  |..!'ition  at  iinUflli 
niipd  dnd  u>ed  £r>t.  In.-  t.ih'pT  nitratn 
dimlTed  in  thp  water  >,  r  ,1  ti->'iI  nf tcr  IIk- 
•ecu  Appliod.  Two  ■mniMnntlm']  hnol"'" 
aid  be  murkiid  Kai.  I  >:..|  :>  will  bn  I 


[33808.]— Ii.  tad  V.'W.  "Bloomor"  Xniitnoa.— 
Hh  tbli  gl*«  ot  •uilB*  eatilde  or  iulde  orliDdan,  and  U 
the  rramlng  iliigiU  or  donblaf  Ii  ''Uinuidi"  ot 
"  RoDlist,"  wtabh  han  ontiid*  nUndnn,  tingli  drinn, 
with  iniidfl  bflarlnoii  and  ontalda  boarln^  to  the  laadlDB- 
and  tmilinK  whwli  ol  the  iniii*  olaai,  Knd  what  il  tli» 
diimetar  ot  dririntt  wh«l  f— K.  N.  H. 

rJMOB.l  — I-  »nd  N.W.  "Oorn-wmU."  — Will 
"  W.  A.,''creweWorta,  pifwu  sy  if  tU  "  Cornwall" 
fltiU  nini  on  elf  ht  wb^li  aad  if  eha  hai  outilda  bcarlosi 
ta  theonrTjJBfc  wbflSUF^E.  H.  H. 

[32ai0.1  — Qroat    Bwtem    7tl-    Bnaino.— Thi 

__^__  ^_ .,_..__.. ,.._.  ___  ,_  ....  p,ri,  g..-.-- -— 

.  ,   -  - Ij_g»™ 

raag7.    Whkhwaaltr-B,  S.  ^ 

ri2ail.]-Olua0haiidaU0r«.— CanaaTor  "aa 

the  urm^ot  thaaboraf    To  all  apinanoee  Itii  pluta 

other  InvraditDt  miiad  with  it  or  la  It  nuathiiur  entii 
dlffifrent?  This  and  anj  othor  Inf  ^matioa  refipactiiiff 
iaoiewoDldba  Tery  aooaptablB  to— ff.  R.  B. 

[XMia.]— Qaable  Star.— Can  »ih  Htnmom 
con«ipoiidant  r\vt  ua  the  dodaiiAe  of  tba  aoinponent 
y  L*oiiii  f    with  mj  Sla.  lel'wiopa  It  appwv  tn  m 


of  phmt  to 


and  nioda  of  pneHara.— D.  k.  DoiaL 
[3»S0-Hod«l  Tronk  BBKlaO.— I  piUTOaaoaii. 
etnotinic  a  moilrl  mgin*  oI  tha  trank  type,  Tha  huida 
diamater  ot  cjllnden.  a|<ii. :  diamistsr  of  tranka.  Ilia,  i 
itroka,  Itln,  1  diameter  o(  ayilndat  iqMrad— diamatar  ot 
tniBh  fqnand — Staq.  la-»  eqoaia  root  of  whioh  b  lljtn, 
naarlT,  whiah  ii  tli*  eSeetl'ra  diameter  of  pliton.  what 
■  isa  Bhonld  tha  parti  ba  cat  to  iBiara  a  freod  rtonlt  fat 
WDrUnv  P  Ii  then  any  And  nU*  (or  ealind^lBr  tha 
LB  ?  If  PO.  pleaHBtHta  or  rerar  ma  to  any  work  in  wUah 
efaBjiaferaatloB 
tU^MMof  plat% 


Wonld  alas  bo  Klad  ef  aoj  iaferaatloB 


»,ke.    If  00 


iMpaotlag  a  boll . 

boit  woTkimr  pr^onn,  si-Beral  dliBfl 

■pandent  woDUiitatawhattoffth  boaiiwo  iudd  ajuDOfln 

would  drJTa  he  will  gnatlj  otdige— Autnioa  Tavn. 
tSZase  J— rranali  Pollahinc— Can  any  one  tan  na 

how  to  dDieh  BO  that  it  will  etaiM  and  preaant  a  bright 

appewaooe  r-CiuiR  Uuaa. 
[     [3!M7.^-flpollod    Braaa    B«dMud.-I  hara  a 
I  brau  baditniTwIilah  haa  ban  tnroad  bine  hi  dlllanat 
I  paitiof  It— I  think  it  mmt  bewlthdamp.    Ithaaoom* 

■-  ma  wrapped  In  utrsw  and  p™-.    Oas  any  on*  tell  me 

'S2Sas.]— Battor  Clesnlnc  and  BemakliiK.— 


le  fluod  eaanrb  tr 


ilct  f    On  makiiMT  It  in  tgr 
_  matter  U  added,mad*bl 

lermaoy.    What  ie  it  P— IiBEBisK. 
[3Za».1— Midland  Kn«ineB.— Woold  it 


Jt  for  _„.,._, 

ba  reoewed  at  the  nrat 
■olation  of  potaah  is  a 
1  miT  be  obtairBd  at  a: 
Ifnl  whethar  yon  will 
-be  colour,  bnt  it  bar  hi 
SI  diSmlty.    TeertaiE 

to  dye  the  hair,  and 
:h  the  trtmble. — Ob. 
—  Bleotrlo  Iilfht.— "J.  I!.  B. 
jmaand  money  it  he 
rf      ti,.  — 1 „»  — 1,  ..  apparatni 


hink  the 


>f.  The  maUng  of  laph  i 
ig-h  electric  knowledii'  of  i 
lentl*  nnacqaunted  icitta. 
lid  do  what  he  reqnirps  wt 
np  at  once,  and  wod1-I  Ion' 
done  by  hie  engine.— Si o Mi 


.aiU.  wMc 

1    mnpbint 


BSWEEED  QUEEIES. 


1  nd  Ktba  if  fwria  u^ifch  n 


Bgeanuue  OblactiTaa.  p.  El  j. 
I.H.TankEniine..sfi. 
Itn-  F«.lini  BottloB.  SIS. 
.'aomplinn  Railway  CarnajfC!, ! 
"ipir  nat*a.  M3. 
lelatlnir  a  Di*  In  Tacnn.  E  1.1 
taagaliri  (Wnel  Wire.  513. 
for  (o  Make  a  Harp,  913. 


&S 


>nB  Pipe  Feet,  p.  dll. 
MMtMK  Inaeca'EBBB.  fill. 

abr  En^ne,  ei3. 
larBoo.al'loDr.eiS. 
ilBiBd  Pipn,  812. 
NIh  Horn*  Biiildlni,  SIS. 
)ABadetad.aia. 
hatfgwiaUaodral.elS. 
rtelHaer-aThaoiT.eiS. 
b«n>.llapiet,  eii. 
Sw  Balli.  «ia. 
WOoati.BlJ. 

JwTorklo8anrr»iKi«o,  (ti; 
Usi  Priaten-  CUy,  Gia. 
■*ion  Woollen  rfinnfactTin.. 
JW^UoicW.fllJ. 
SpitiBB  Wood  ahnttorj,  ei^. 


[ESIS.]- TelBBOOBS.— 1  haw  an  rrrfiBwy  3nin.  t»le- 

i  rrtmX  difleienoy  of  llffht,  owinv  to  tha  bi^  pnw^.    Can 

tower,  ndpolnf ,  Ky,  to  BO  diamatarn,  without  mMarial 
aerlfiee  of  daDnitlDn,  or  should    1  have  to  make  new 


poodeoti  kiodly  in 
iaill'iir  to  fitanley' 
[32S1S.1— Phoaphoroa  — 


Tplorer'B   beat,  nude 


D  Eiikt  a  fanor  ol  "C.   1 


(Tiro  M   iB  th* 


Is  elenUon  of  the  U 


ballt  by  Mi 

JMaso.! 


Iwi 


I  told  t< 


The     FbcmOKrapli.  —  A*    ■' Spanri" 

iprpfci  hie  wilUngnt*  to  impart  iBformatUn  thooon, 
fboqld  ba  nnch  ohlioad  by  hie  kindly  anawaring  tha 

ToUowlBfl  queatioiu : — 1.  What  oontriranoe,  if  any,  doaa 

he  nsa  tor  rognlniing  the  speed  of  nnoloUon  of  the  banal  ? 

2.  How  uaoy  reToladonfl  dofa  It  make  per  mionta  F    S. 

Wbat  Is  the  leni^tli  ot  tbo  birrel  P    ^.  How  is  the  i^lt 

Btteehed tothediaphragmP'-O.  H.  J. 
[32*31.]- Amateur  IMntinu  Preaa.- 

Inftot  piinilia^iiur  a  small  pnaa  to  p~^~'  "*" 

hat  bHora  doin^  lo  should  miuh  hi 


psmd.J-Agrioultural   rh-mtatir-l- 

ada.  mlnbale  of  potaih,  sniphate  of  eoda.  all,  t 
11.  of  which  are  fonnd  eff^eaolBg  on  the  Bn 


■CTjlhlni 


r  if  a 


SsSSl 

J  great 

«1^BH  BoUflehMii^T'anS 

r.tM7.]-Caat 

Monament.- 1  aa  a  joiner,   and 
little  Doonmeot  with  a  iro-.d  dw.!  ol 
A.  it  -111   be  Tory  eipaniin  to  nC  it 
d  to  make  a  woodga  mould  and  cut 
form  m.  what  material  to  nw  .0  ae  to 

Inlelied.     Alio 
to  aw-  to  heec 

i' 

mo^d 

cut  per  oaln3  foot,  aleo  what 
rrop  rtlckiBg  and  p™ent  a 

o  litboKiaphy  with  ai 
lUnr's  preaa  wonld  be 


copper  plate  printing,  aj 
rOioary  hand  wood  or  iron 
tbe  beat  principle  of  an 
T  acoeolahle.  as  I  Bad  tbaro 
Hlf.inUng 
■lieie— bnt 


inoh  adTfintve  to  an  amateur  P  I  be] 
rtain— that  I  onoo  rend  either  In  the  kKBano 
rra  that  wooden  prtaiee  were  not  worth  harinff, 
od  alcelerod  and  did  not  afford  a  lerel  sor^seeto 
and  also  thut  the  t;pe  Bonk  into  the  wood.  Is 
•It  P  If  H.  how  li  It  that  wi'Ji  an  Irb  maaa 
othersoft  Biatarlal are niad  Boaato uFord 


sDrfaea 
r32SlB.]-BeTamlBliiiiB  VIoUn.—HaTlng  Bonpad 

oft  the  old  blaek  TarniBii  tnnn  my  riolin  with  the 
assintaDN  of  wood  naphtha,  will  any  of  year  kind  readers 
infoTTD  me  how  I  shall  prepare  and  reramlBh  It,  and  the 
bait   kind  of  nrntsh  to  n»F    It  is  ballnod  to  be  a 

[32ffl9,]— ppanghty  Floora. 


[STOJl. 5 -French  Pollrti.-Oanaiiyof  "onra-jji. 

Lleo  !  ibnnW  hke  to'lmow  what™ aid' wiU^ferenl  m 
inr  waT  diBBOlr,^  in  spirits  trota  aettlnr  so  rmpidly,  ai 
till  retain  Itfl  polish  after  dry  inir  -,  or  what  Is  tha  methi 
tlatlnRitP— J.  B.Tbohptcb, 
[3MK.]— Hblp  Meaaiirement.— li  there  any  re 


rSi633.]— Haklng  SanKO  BoUer.— Which  ii  tha 
hast  form  to  eat  sheet-iron  to  make  ranee  boUer  t  I 
hare  made  one  Kiuare,  and  from  iron  tin.  thlok,  Jin.  Sat 
Id  riiets,  and  set  the  ed^  of  Iron  dawn  oloae  with  a 
-ai  lat  pnoob,  bnt  etill  It  ii  not  ooUi-waler  tight,  toak- 
fnjm  riveta  and  Jolnb.    Hjreta  were  put  in  hok— 

[3ZSM.1— Begnlatlng  Qaa  Uetera— Would  ona 
who  kaowi  please  tell  me  bow  maoh  to  aerew  np  or  lat 
out  arank  of  gae  meter,  lay  for  lU  and  W  llffhta,  3  and  la 
per  oeut  slow  or  (aat,  and  oblige — Ibob. 

[31t3i.] -Harmonium  .—Will  asy  one  kindly  IbIvm 
me  If  I  ean  pat  hnmd  reads  lo  my  harmonlnm  without 
altarlnc  the  bmar  oonatmotioB  t  I  mean  eonld  I  take  tho 
iMreedsoBtandpot  breadraadain  thair  plaoaP  Uao 
what  woBld  one  row  oaat  r— J.  O.  W. 

rsSfiSe.l— LooomotlTa  Oaa  Xhiglnee.— Hbtb  any 
naderstrUdgBafor  looamotiTenrriageeF  Why  shonld 
not  a  las  eoKiBe  and  ona  ot  the  new  aelt^itii^  gai 
maohlnei  be  ooDihined  P    Velooipedea  oertainly  ought  to 

[32637  ]— Fein  in  the  Book.— I  bare  been  nffiting 
>  loni  tine  from  a  serore  piin  m  my  back,  striking  down 
mylBftle^.    I  _saS«T  most  when  littini  or  In  bad.    Do 


Hatiflfactory  resnlte  with  nrdmary  lantai-n  pieturre.  nsing 
'-"  ^'  -ht  a  very  fiood  paraffin  lamp,  which  I  irot  from 
realtor  and  Son,  Birmingham,  from  whom  T  also 
:>htaiiie(l  my  lensn.  lately  I  hare  bean  trying  some  of 
the  new  glidai,  snob  ae  the  wheel  of  life,  ta.,  bat  the 

.....  —uchiurpriHd  at  thisaatbaaaslidaaof  nfcemityehnt  i 
3lt  moeh  nt  the  aiailable  light.    The  point,  bowanr,  on  : 

iDligbtcnmeisthii;— I  bar*  by  me  •  halt  plate  portrdl  I 
l.bnin  Ihrh.  which  I  laid  aaiae  some  time  since  on  getting 
>  belter  on  P.    Kow  oan  any  one  kindly  intocB  me  if  1 

>r  tho  front  or  nouie  ol  lantern  to  suit  the  tiered  (ociuP 
-W.  R.  C. 
[3-M2t.1-B*atilnK  Oil  for  Ijubiioatins  Pup- 


_ t  wh»n  walkTOg.     , 

Mil  me  of  any  remedy  P-J.  WSBBTBB  HimoB. 

[32638.]— BemorluK  Faint  flrom  Steal.- 1  (ball 
be  glad  to  know  of  an  easy  eSeotual  method  forrenorlng 
i  ooat  of  paint  fnjm  a  faieycle,  oriirinallj  all  bright, 
irltboat  discolonring  the  steal  or  praren ting  rflbnnHihuig, 


t3!!610.]-PpQJ«otl(in.— I  Bhnald  tml  oUlgad  II  aay 

F  your  correspondents  would  inform  me  bow  to  deaorihe 
a  ellipse,  barinu:  giTan  in  niagni»de  aad  pthltion  a  |«lr 
I  its  oonjnimte  diameters,  not  at  right  angles  to  each 


1  ba  Tory  riad 
4  pmotiealad 


al  that  ean  be  mJ 
■D  drud  on  hot  oyUBden 


[SlMtl.l— flialn*.- 
• >■-—-' luat  can  oemiiKi-nn  an 

sdefsP    Also  at  aa/lhiirg  to  ealz 
I  It  dry  mora  quick^  P— aniK. 
[3»«.l— The    Telephone,- Will    some    one    t»y 

i<rer,  tha  other  and  mnoh  longer  arm  mting  agatiut  a 
bretohed  vanbrBna,    Will  not  thla  Ineriaaalhe  aonadP 
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tSS«l».]-OlidBofHydrOK6n.-Woold»BTraideni 
via  in  well  Ctivht  kn  InorKULio  chemUtTT  he  kind 
•BOBiA  to  inform  IDS  whellwr  th.To  i>  anj  pi«llrilit)f  o( 
mRkknj  paroiLda  of  bjdrDiraD  on  a  bduII  wnif,  and  what 
Vfl  the  nutflTlalfl  lued  to  mmke  inch  liquid,  and  tfacir 
pntpotlloBfl  ^  1  haTD  admal  boolu  npon  ehemiitrj,  hut 
tUej  do  not  coaCain  aar  pndical  foida  Tor  itm  praptui^ 

[aSBM.l— I,8g»l  auoBtion.— A,  ■  Unlet  in  fnml- 

part'of  the  nrder  to  ths  talue  oi  *30  beloro  he  diicof  end 


1,  althDUnh  n 


It  will  be  due  tiU  i4th  J 


papeis  mniilna  P    I  hara  nied  alum  in  tbe  puta,  bnt  thfl 
ioiaaH  ttarl,  and  get  matUad  aad  Btaiucd  f— UupircL. 

[SBS*8.1  —  Matt    BiBtn^.  —  Woold   anv  inlaehber 
Infonn  me  bow  tlie   matt  vie  ia  made   which  if  aved 

howtETwater  ii  applied  }    In  thia  paper  I  aaw  a  rnll 


Id  what  book  mn  I  >ret  a  piactioal  d«wriptieo  ol.thii 
rini  H  that  I  mnj  oonitnii^t  onaf    What  liis  ouitht  it 

r326J7.1 -Civil   Serrios    Sxamin&tioa.— Will   a 

ffllow.aludent  kindir  inform  mo  aa  followa^-Thti  boel 

[Hitiltibed  work,  and  pries,  on  aboye  t    la  it  poeslhle  to 

gbtain  more  inronutinn  of  reeD)C  than  aanallT  glTenr 

.     For  initanee-whD  obtained  ncaiKT,  nomher  of  uarki 

L    obtained  In  each  inhjeet.  and  total  BBmbar.ig  alto  know 

■    hoK  one  atood,  aa  no  putloulan  are  giian  V  C-  8-  C.  t— 

[326^,]-33ln.  Focnu.— WoDTd  ISr.  W.  3.  Lanoaiter 
[  pire  me  a  few  blatii  P  1  bonicht  latelj  a  t«1eacope ;  it  ia 
1    all  bnua  aod  nrj  hearj ;  It  la  in  two  plBcofl ;  tba  Fncnt  of 

I    lin.rocoi;  the;  both  tcreir  Intncelb;  t^sohjoct-^lui  ia 

L    a  nMotaele  lena.    I  know  nothlutr  whMerer  of  Btan  and 

,    aaon  like,  but  when  I  look  throDpb  it  tha  purple  aod  red 

Itinr*  Checdice  of  the  object  to  a  great  extent.    Wanid 

£SSS.]— NsFal  Crewi.-Cao  any  of  yonr  readem 
me  the  relallie  number  of  the  orena  of  our  old 

rladiP— SiTT. 

I  "  anorari,"  or  anr 
[UMiion.;-!,  Wrral.i 


sription  pm 
er  bnt  fad  to 


:t  irildini 


Aume  that  pecnlJArHe 
appoerance.   anj  junta  would  be  moit  walooma. — D£af 
[32847.]— The    Phonogripli— To     "  Bphriti." 
Wai  "Sneraii"  tend  a  duicription,  and,  if  pwihl>^, 

rSHIS.I— Blorolfl.— Will  Mr.  Btrifflar  giTB  ni  amate 
biercllata  a  little  more  of  hia  Talnable  InforraatlDD— I 
IsitaDoe,  a«  toliowtheoentFeof  BWbeelia  made?  Aimi 
dnwiag  of  the  diHerent  piecea,  and  haw  the;  are  p 
togetbcr,  would  heofgrsatadnntags.— Amnia. 

[32M9.]— DTnamo-BloDtrio  MftohiuB,— Will  U 
flin-agae,  who  deunberi  the  Weeton  machine  in  Febm^ 


wooden  frlgatei 
ISMeo.] — Phon  oaraph . 

g*llllMnao,  anewer  tbo  foil      ._„   ., 

the  writing  In  the  oaaa  of  either  thi^  pbni 

Shnnaulo(!iuph  be  larner  lu  proportion  lo  the  g'iu  of  the 
laphratrm  uied  f  For  inrtance,  wonld  a  drum.hud  fire 
lai^r  writing  than  a  diaplirwim  ot  nbont  3tn.  in  dla- 
metar  P  2.  Ii  tho  prinoipla  of  the  phonograph  and  phon- 
anlotn^pb  the  same,  and  nieht  tha  laltar  be  adapted  » 
aa  to  Iw  naed  aa  a  phono^rraph  P  S.  Could  the  phoiMgrapb 
be  made  to  ipeak  V  haris^.  instead  af  acTlinder,  aallde 

nnder  the  ribrating  point  at  a  uniform  rata  P— W,  B. 
Pniiiianx. 
[33861.]- Telephone.— 1.  what  la  the  Hxlt  liu  of 


Bpngtit,w: 


g  the  electrio  li;;ht  up    hardt 


sss 


.,  ,__ a  pnrpoaeF    __    .  _. 

Bt  dcnrihs  nt  tetl  me  wbers  I  can  nt  a  deecrlption 

UMtr^DaAMtio  maehine,  eimplor  and  eheapar  for 

daetite  lifting  r—P«OH  naioa. 

rsaBO.'l— Compoimd  HloroBQope.— To  Uk.  Lis- 
Ciana.-In  To).  XX.,  p.  488,  Ii  (riren  ione  InatruetiOB 
for  making  a  componnd  mlcroaoopa,  bnt  aa  no  iiie  la  nen- 
tionod  would  joD  kindly  iriraThfl  proper  raeaanrcmeet  of 
tnb«  forming  tbe  bodj  of  a  fnll-aiied  lutriment,  eo  that 
1  oDold  at  anr  time  add  otbet  erepleeea  and  DbleDtlrei,  mm 
theae  adrertleed  are,  T  nippote,  of  one  utandard  tiae  t 
AIbo  ia  tbero  anv  died  lena  In  the  bodj  Dthar  than  thoie 
oompoaing  the  objective  and  ejepleoe  P — EvTHPuai. 

[33851.]— Paat«.—WiU  anr  readertt  ~ 

Kte  for  itioking  ploeh  in  rvlining  an 
LM. 

[SM52.1— abnttint;  oot  Bound.— 1 


D'hoe  nwuol  Bin.  loupf,  hut  tho  reault  In  Trrr  nniatit- 
>rr  ;  the  batterj  hnHlj  mafrnatLied  them  at  all.  and 
magnet  only  maile  them  luit  rtroDg  enough  to  Lft 


[32«S3.]-Preali  Water 
"our-"    anawer  the  followii 


I  eplralli  and  the 


B  artificial  and  tamponr;  deaf  n« 


■one  meana  of  keeping 
1  think,  he  Marl;  aa  n 
Btndy  either  mathemat. 


will  hi 


I    aboat  Eiiht  cukic  fast  of  wain  1  intend  to  Introduee  two 
.    gold  Oih,  two  filter  £jh.  two  trout,  ili  minnowe,  two 

eela,  two  aUoklebaolri,  one  perch,  one  tench,  and  one 
I    miller*!  thnmb,  or  flat-headed  loaoh,    ThMe  tbm  liat- 

mentiooed  are  uncommon  here  {Stmthboirle.  Aberdeen' 
;  ihire).  1.  Where  caul  fled  them  P  1  Will  mil  theeo  leh 
,    life  together  in  the  apace  nolod  P— W.  A,  B. 

[saeei.]- Ajrtiflaer.~l.  what  enmlnatlon  faaTejon 
1  to  pan  to  beoome  an  arttScer  P  1.  Whether  you  hare  lo 
,    find  f  onr  own  rig  or  not.  and  about  price  T    3.  Which  li 


!S.1-I 


baa  Vb^ta  marked  In  hii  oatalogne,  tho  i 
iomathing  le«  than  )in.  IweBttobori 
about  lOmontha  ago,  and  wanted  — 
he  had  not  got  one.  w  1  thowrht 
takaone.    Iiuoooaded-     ' 


pbotngnphaof  BaikkofEnirluid 

I  Uhi  toing 
ilMea  of  him 


Id  rbohing  a  point 


and  I  gare 


la  of  a  £20  w 
would  try  If  1  I 
1  lit  taking  a  nscntilt 

m  wEEaTh^'™  " 

a  friend,  who,  I  aupp .     .  

fun,  and  he  took  It  to  tho  Bank  of  England  at  Uanchritei 
and  aakod  than  what  he  uBit  do  with  it,  bnt  he  had  ti 
■ar  when  be  got  It,  and  tlHB  thn  caBu  to  aea  ma,  ncc 
bare  now  (Nt  tli*  negative^  and  awo  a  mierosaopie  elide 
vhSeh  haa  been  eent  np  to  London  to  the  hank  managei 
there,  and  thry  do  not  *e«a  likel;  to  come  b«k  airain 
«,,.,  —  . ■'-it  eaj  what  the  Aet  i"  "* 


fluid  rboh 
bendP— i 

[32868.]— Heart.-Ii  than  lucfa  ■  thing  aa  pi 
panljiif  of  the  heart'a  actlonP  What  are  ita  iimnt 
What  ita  rtmedj  P— W.  BlEHlBD, 

(3Sa87.]-T8lBphone.-Will  Mr.  Lancaatec  or 
ouglit  to  be  hardened  after  magnetlalng  or  before  F 

the  inbbina  of  tha  lBr(re  Dne«  P    Would  drilling  f  hi 


ss 


■_ 


m  mimkm 


1 .  0  to  K  Kt.  4.  1.  Aa jthing. 

In  417  tho  White  Biehof  at  KBiq.ihould  b 


J.  G,  F,— The  fooondeolutlonron  will  Hndiaqa 
UnfortuDatdT  1.  K  takoa  Q^  J*!  if  1.  Q 
2.  K  takee  Xt.  fob)  i  and  3.  Kt.  maies.  Wa ' 
to  thii  eSect.  bat  the  lettor  waa  rslnmed.  a 
wa<  Iniunalant.    Your  lolatioBi  of  *Xi  am 

J.  THDBasT  ita  A.  F.  B.— Tbanki  rot  the  probl 
a.  A,  L.-Tour  BolntloB  of  418  li  right. 
AnriscH.— l^toq7jwlllnotdalD  418,  aa  tl 

matcitl.  KttakeiP. 


USEFUL  AITD  SCIEHTIFIC  H( 


[326680-B.  -W.  and  Q.  N.  Bogle 


bonTe 
'^ioh  I  he 


emrinu  not  haTing  iufflrimt  bn-idlh 

[326S+]-Tho  Antiquity  of  Man.-On  the   18.h 

AntlqnltT  of  Man,"  wbiota  inie  a  Terr  clear  proof  that 
man  uieted  on  thi.  earth  when  the  ti^aoa  wu  not  a<  it 

boglea  of  tbaw  anginn,  with  the  am 
allowed  ?  A  xketeh  wddIA  oblige-  Wilt 
alaa  elye  the  dlatanca  between  contn 
height  of  oeDtra  line  of  boiler  from 
engine!  referred  to.— SHoar  BnoiK. 

^nfft.^Dt"''^''  l^Sre  did  nol°™Sr^T  ^^0" 

„— -  —     how  what  length  of  I 

elapaed  Bince  t^t  period.  If  anj  of  jonr  corrae^iondentd 
woirld  ho  good  enough  to  give  tha  dealrad  Informntion. 
either  through  joor  nlnmna  or  point  oat  in  what  booka 
It  iB  likely  to  1»  mM  with,  tbay  wonld  confer  a  giwt 
faTonr  on  many  otbsa  who  heard  the  lectnnj  beeidea — 

[32855.]- FrintluR  CiioularB.- 1  am  deeiroDa  of 
pnntjng  mj  own  clrcnlarF,  price  lista.  Ac.,  from  manu- 
Kript  D0P7-  Will  aoT  one  kinrlly  ht  if  the  method 
meBtlonrd  hj  "Oborbnf"  (let.  14137)  wonld  do.  defcrib- 
iDg  the  waj  of  inking  the  pinto  and  appamtna  required 

mjBi'lf  it  poHitde  I    ioj  hinti  on  the  lul^eot  will  oblige 

[3Zi»n.]— ConduatoT.—T  wiih  to  make  a  oondndor 
tor  a  larfie  plate  elei^rio  machine,  and  would  Ilka  to  know 
It  I  can  dn  .0  aatiBfaatorilr  bj  making  it  of  wood,  and 
ODiering  thJK  with  tinfoil  >  Would  it  be  betttr  to  Tarnlifa 
DTcr  the  tinfoil  P  Doee  Wlaler'a  ring  nniwer  inatcad  of 
a  conductor  t    It  wonld,  I  pranmF,  he  more  t»tilj  nrnde. 


of  beaHeg  on  the 
Ingla  onglnaa  atait. 
aa  poeuUe.  Will 
t  deeoriptioB  ot  the 
unt  of  laterU  pUf 

"The  Sew  Clock" 
«  of  ojlinderaand 
raila  of  the  8.  W. 

[.<S6«I.]— Musloal.— Uy  bnainw  rvquirlBg  the  nae  ot 


a  bit  of  a  mechanic 


■anted. 


10  prove  too  much  for 


A  Use  tor  Tin  Cans.—It  ia  stated  tbat  a  Fhila- 
delphin  manafacturer  mfikea  a  speciality  of  eaah 
weighia,  and  it  is  Hiid  that  be  employs  labonrers 
with  carts  to  collect  dDring  the  morning  every 
article  ot  worn^ont  tin-plate  or  sheet  iron  in  whnt- 
rret  efaapensed  for  domeatic  norpoeei  that  had  been 
throim  out  npon  the  street.  Tbis  scrap  ii  made  into 
■aah  weights  at  a  faigher  speclBc  gravity  than  oHi- 
■aniron.  TbemetalobtaiDedisTeiykard.  Tbekind 
of  foniMe  Med  tor  tbis  porpose  is  not  described. 


Farifrfug  Water.— At  the  last  mratii 
Boyal   Society,   Professor  FrankLaDd  pre 

comnjTisiration from Ur. Q.  BiecboFoD  "Pi 
Organic  Matter  in  Portable  Water,"  in  wt 
deaonbed  some  of  tbe  elfectt  of  spongy 
or^nic  tnatCer.  last  year  experiments  Wi 
by  nllowing  water  to  filler  throngb  spong; 
Ut  meat,  and  it  has  been  tonnd  that  ijter  s 
the  meat  remained  fresh.  Another  teat  n 
hy  preparing  a  hay  infusion,  which  was  h 
showed  ahaadaace  at  organiolife.  TbeLnfi 
filUired  through  apanyy  iron  with  laynn  at  p 
sand  and  graTsl.  and  then  waa  kept  in  oonl 
tn^at  for  many  weeks.  Tba  a«at  ahowed 
of  patrtBcence.  In  aome  of  tbo  experiment 
air  waa  eappUsd,  iriiiah,  Ur.  Biechot  poii 
provaa  concluaiTaly  Uiat  bacteria  or  tbeir  g 
not  rotived  wban  supplied  wilh  axygen  1 
fiilration.  aad  ho  urged  that  this  ia  a  1 
liDporbLnce.  aa  it  demanatrata   that  by  I 


reinstated  by  aome  patrafacti 
orciu  n  lo  the  water.  The  pecnliar  action  c 
ron  ia  believed  to  be  tbna  explained.  If 
naertcd  into  a  body  of  spongy  iroa  which 
D  cootkct  with  water  for  some  time  gaa  ba 
I'on  to  i?Bcui<e.  These  are  found  to  eontai 
nd  hydrogen,  and  experiments  lead  to  thi 
iOQ  that  tbe  carbon  is  dna  to  the  daoompo 
irgauic  matter. 

The  Bailway  Borvantt— The  Amal 
iociety  of  Eailway  Servants  have  ismeii 
ntererting  pampalet,  embodying  an  ai 
'arlinmnnt  and  the  pnblic  in  support  of  th 
nenrlntion?  oontsiDed  in  tba  report  of  tl 
'omniitsiuti  on  Railway  Accidents,  eapecii 
cliich  telatcf,  to  oompensatin^  railway  ser 
DJarliMi  no^tained.  The  maiD  reoommend 
he  commisnioQ  ware  to  give  the  Board  ; 
>owor  to  eDforea  the  extanaion  of  stati 
i.1i[iEa.  to  entoree  the  adoption  ot  the  b 
□tcrlookiiig  syBtaois,  to  restrict  the  speed  i 
□  reqntre  tha  c:nstmetian  of  eontinoe 
■oarda,  to  impoaa  certain  eonditions  on  a 
ipeniDgnew  Unas,  to  require  companiea  b 
oot-br'idgea  or  snbways  at  stations,  and  to 
odge  to  he  maintained  at  pnblic  eroaainga 
■ecomraendBtions  related  to  proviaiou  -f 
wniiating  railway  servanta,  but  on  this  m 
Dciety  have  drafted  a  bill,  wbiob  thaj  hope 
luce  into  Parliament,  in  order  to  "ert 
■eoTilate  the  liability  of  rnilwar  companies 
■omponsfttion  for  personal  injuries  susts 
.ersone  in  their  serrice."  Tho  pamphW 
jmeTi  mntUr  of  interest  to  the  tianlling  p 
[  well  us  to  railway  servantt. 
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ARTICLES. 


[!HE  FLYWHEEL  AND 

TREADLK-I. 

IBTATION  on  the  liyeliness  of 
eels  may  perhaps  prove  bat  a 
ct  to  tne  majority  of  readers, 
ry  good  reason  that  their  own 
angements  act  in  a  way  which 
le   cause   for   complaint.     But 

be  some  who  will  sympathise 
feelini<  of  lingering  dissatisfac- 

cannot  be  quite  £8X)elled  until 
bain  of  haying  secured  the  very 

which  the  means  at  hand  can 
x>  command.    This  feeling  has 

an  intention  to  test  by  actual 
b  certain  theories  I  have  long 
Q  improvement  of  treadle-hang- 
,  the  fact  that  my  own  require- 
-e  sufficiently  and  comfortably 
educed  the  old  intention  to  very 
roportions,  until  the  appearance 
) ''  article  (English  Mechanic, 
and  the  subsequent  correspon- 
ted  by  it.  But  this  revived  the 
notions,  and  led  me  to  experi- 
i  them ;  and  as  the  result  shows 
tionable  increase  of  power,  and 
ad)  an  improvement  in  the  tread 
ink  it  may  be  worth  while  to 
plan  to  the  criticism  of  those  who 
be  interested  on  this  subject, 
be  evident,  from  the  foregoing, 
1  I  sent  the  notes  on  flywheel 
ce  to  "J.  L.,"  I  had  not  the 
iea  that  they  would  be  used  as 
ird  of  what  the  best  performance 
e  flywheel  might  be  made.  Mv 
knows  that  he  is  perfectly  wel- 
my  notes  of  mine,  and  that  I 
d  otherwise  than  flattered  when 
them  worth  his  editing.    But  I 

aware  that  the  proportions  of 
;  were  not  of  the  most  favourable 
e  the  flywheel,  being  only  801b. 
n,  could  not  rank  among  the 
'    My  notes,  therefore,  were  only 

0  prove  how  much  might  be  done 
mproving   flywheel  performance 

weighting  alone,  even  when  the 
LS  of  the  treadle  were  not  of  the 
ect  kind;  and  I  now  refer  to 
s  only  for  the  sake  of  comparing 
;  which  two  diffei'ent  arrange- 
the  treadle  may  exercise  on  the 
rheel.  Although  the  **  single- 
t  is  very  good  as  far  as  it  goes, 
must  necessarily  be  insufficient 
:s  the  two  most  important  condi- 
jal  work — viz.,  the  regularly  re- 
iad  of  the  foot  at  each  revolution, 
etarding  influence  of  the  work 
ight.  But,  as  the  "  single  tread '' 
ur  test  for  liveliness,  I  may  men- 

whereas  the  old  hanging  of  the 
re  only  from  25  to  30  revolutions, 
m^ing  gave  at  once  an  average  of 
bhiB  with  very  rough-and-ready 
where  the  centres  of  the  rocking 
i  someirhat  shaky — being  fixed 
rooden  battens  clamped  to  the 
dards,  and  where  short  bits  of 

1  strong  brass  wire  loops  at  each 
the  place  of  the  regular  pitmen. 
^ve  also  excellent  results  under 

be  c^ed  the  "  docility  test " — 
working  the  treadle  at  extremely 
)d   with   flywheel   and    mandrel 
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pulley  connected  for  the  fastest  speed. 
Under  this  test  the  mandrel  was  kept  alive 
at  even  pace,  with  only  eight  treads  to  the 
minute ;  and  I  hardly  know  a  severer  test 
for  the  handy  docility  of  a  flywheel. 

But  not  considering  these  tests  satisfac- 
tory on  the  point  of  power,  the  following 
was  adopted : — ^The  treadle  being  hung  in 
the  old  way,  an  automatic  cut.  was  started 
on  a  piece  of  iron,  and  gradually  deepened 
and  quickened  until  the  flywheel  was  pulled 
up  and  could  not  get  over  its  dead  points. 
After  giving  the  wheel  every  chance,  even 
to  a  little  assistance  by  hand,  everything 
was  l^t  in  exactly  the  same  condition  as  to 
depth  and  speedin^f  of  cut ;  but  the  treadle 
was  taken  down,  rigged  up  with  its  extem- 
pore fittings,  and  re-hung  on  its  new 
centres.  The  wheel  now  not  only  took  up 
the  cut  under  which  it  had  broken  down 
before,  but  on  Quickening  the  feed  of  the 
tool  again,  the  wneel  contrived  to  get  over 
its  dead  points  three  or  four  times  after 
the  driving  band  be^n  tx>  slip  on  the 
mandrel  pulley.  This  experiment  was,  of 
course,  made  without  back  gear ;  but  I 
cannot  see  that  it  would  be  possible  to 
devise  a  more  stringent  test  for  the  influence 
of  treadle-han^inff  alone,  as  every  other 
condition  remamea  exactly  the  same  in  both 
cases.  So  far  as  the  rocking  shaft  of  the 
treadle  is  concerned,  the  difference  consists 
in  hanging  it  only  1^  or  2in.  below  the  level 
of  the  centres  of  the  flywheel  shaft,  instead 
of  some  4  or  5in.  from  the  ground.  But  as 
the  chief  object  of  this  is  to  establish  a  cer- 
tain relation  between  the  pull  of  the  pitman 
and  the  position  of  the  counterpoise  on  the 
wheel,  and  as  the  modification  m  the  form 
of  the  treadle  which  is  necessary  must  be 
arranged  with  reference  to  this  object,  the 
mere  adoption  of  the  higher  position  for  the 
rocking  snaft  would  not  insure  improved 
results,  unless  arranged  with  regard  to  the 
principle  involved. 


So,  as  the  treadle  question  has  now  been 
fairly  started  in  the  columns  of  the  English 
Mechanic,  it  may  be  the  best  plan  to  enter 
into  the  subject  thoroughly,  making  this 
epistle  a  contribution  towards  its  exhaus- 
tion, as  well  as  the  description  of  a  particu- 
lar arrangemtot.  But,  before  leaving  the 
particular  for  the  ^neral,  it  may  be  well 
to  observe  that  this  plan  of  hanging  the 
treadle  some  14in.  from  the  ground  intro- 
duces a  rather  different  rise  and  fall  for  the 
foot,  which  might  prove  an  insurmountable 
objection  to  many  old  turners.  As  the 
treadle  is  usually  hung,  it  oscillates  in  an  arc 
whose  chord  is  vertical;  so  that  the  rise 
and  fall  of  tha  foot  is  practically  vertical. 
The  hanging  now  proposed  changes  this 
vertical  motion  into  one  that  carries  the  foot 
slightly  (2iin.  or  3in.)  forward  in  its  fall. 
To  secure  such  a  motion  was  part  of  my 
idea,  because  it  seems  to  be  the  more 
natural  movement  for  the  foot.  Let  any 
one  stand  on  one  leg,  and  lifting  the  foot  of 
the  other  about  12in.  from  the  ground, 
thrust  it  down  again  with  force.  In  nine 
cases  out  of  ten  the  foot  will  be  observed  to 
fall  Sin.  or  4in.  in  advance  of  the  other ;  and 
the  same  tendency  may  be  noticed  in  the 
position  which  the  foot  will  instinctively 
adopt  when  about  to  crush  anything  on  the 
ground— -80  long,  of  course,  as  the  heel  is 


not  useo.    But  the  third  part  of  a.oentury 
will  make  habit  very  strong,  and  as  some- 
thing very  close  on  that  period  has  passed 
since  my  first  acquaintance  with  the  treadle, 
I  freely  confess  that -when  I  began  to  prac- 
tise on  my  theoretical   improvement  the 
feeling  was  too  novel  to  prove  very  sttrac- 
tive.    Still,  the  great  increase  of  jpower 
resulting  from  a  position  of  the  pitman, 
which  cDuld  not  be  very  readily  secured 
without  making  this  change  in  the  motion 
of  the  treadle,  induced  me  to  give  the  plan 
a  fair  trial  in  re^:ular  practice;  and  now, 
having  broken  the  old  habit,  I  would  not 
resume  it  on  any  account.    The  slight  for- 
ward fall  seems  to  give  much  freer  and  more 
independent  play  to  the  several  joints  con- 
cerned in  treadmg — ^viz.,  the  hip,  the  knee, 
and  the  ankle ;  while  it  is  certainly  more 
favourable  for  the  exertion  of  the  consider- 
able muscular  force  which  is  now  and  then 
required.    The  only  position  in  which  I 
still  find  the  old  arrangement  preferable  to 
the  new  is  when  standing  with  the  whole 
body  (below,  as  well  as  above  the  waist) 
facing  the  mandrel,  and  wishing  to  tread 
with  the  right  leg.    There  must  then  be  a 
dishing  motion,  which  is  not  pleasant.    But 
for  using  the  left  leg,  while  leaning  with 
the  right  hip  against  the  lathe-bed,  as  also 
in  every  case  where  the  operator  wants  to 
stand  very  close  to  the  lathe,  the  inward 
fall  of  the  treadle  is  very  convenient,  for 
there  is  hardly  any  risk  of  its  falling  on  the 
toes  of  the  standmg  leg,  and  throwing  the 
hooks  of  the  pitmen  off  the  cranks — an 
accident  which  must  be  familiar  to  most 
old  treadle-turners.    The  practical  pros  and 
COILS  of  this  particular  case  having  been 
fully  stated,  so  far  as  a  month's  experiment 
on  all  kinds  of  material,  and  at  all  rates  of 
speed,  have  suggested  them,  I  will  proceed 
to  explain  why  the  general  principles  of 
treadle  action  seem  to  me  to  recommend 
this  method  of  hanging. 

As  I  start  on  the  assumption  that  to 
secure  the  best  action  from  any  foot  fly- 
wheel it  is  absolutely  essential  to  weight 
it  with  a  counterpoise  properly  adjusted, 
both  for  balance  and  for  position  on  tbe 
wheel,  a  few  words  may  be  desirable  on 
this  point.  I  am  aware  that  this  proposi- 
tion is  sometimes  disputed,  and  have  heard 
it  argued  that  it  is  the  source  of  vibration 
and  roll,  and  that  it  causes  the  centres  to 
wear  oval,  and  the  wheel  to  run  imtrue; 
and  of  course  the  practice  may  do  all  this 
if  improperly  carried  out.  But  the  abuse 
of  a  good  thmg  is  no  argument  against  its 
use ;  and  a  proper  counterpoise  is  so  entirely 
in  accordance  with  the  principles  of  mecha- 
nical science  that  it  would  be  almost  waste 
of  words  to  argue  in  its  favour.  At  any 
rate  practice  approves  the  plan,  and  even 
the  smaller  flywheels  used  for  steam- 
engines  are  constantly  loaded ;  the  rim 
being  cast  with  a  cell  into  which  the  lead 
is  run.  Yet  calculating  the  effective  range 
of  a  crank  at  about  ith  of  each  half  revolu- 
tion, and  remembering  that  the  steam- 
engine  gives  the  advantage  of  both -thrust 
and  puU,  the  conditions  under  which  the 
steam-engine  wheel  works  are  far  more 
favourable  than  those  of  the  treadle  fly- 
wheel Setting  aside  the  comparatively 
light  weight  of  the  latter  in  consideration 
of  its  lighter  duties,  the  effective  range  of 
the  crank  can  now  be  only  as  about  5  to 
11 ;  and  through  the  full  half  of  each  revo- 
lution the  wheel  has  to  carry  on  the  cut  at 
even  speed,  and  lift  the  full  weight  of  the 
treadle  as  well,  by  the  impetus  of  centri- 
fugal force  aJone.  The  lathe  flywheel  is 
rarely  run  at  a  speed  where  centrifugal 
force  can  make  the  influence  of  a  proper 
counterpoise  injurious  in  any  way ;  ana  I 
can  state  that,  having  (only  a  few  weeks 
since)  taken  down  a  flywheel  which  cer- 
tainly had  not  been  shitted  for  10  years, 
I  could  not  detect  a  trace  of  uneven  wear 
in  the  female  centres  of  the  crank  shaft 
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The  male  centres  were  irnqneBtioniLbly 
but  thia  was  only  on  the  top,  where  thej 
liad  to  bear  the  weight  of  the  wheel  and 
the  force  of  the  tread.  When  this  was  cor- 
rected, and  the  wheel  rehiujg,  it  ran  without 
a  anapicion  of  shake  on  ite  craitres,  and 
true  aa  a  die.  Springs  or  similar  contriTances 
for  relieving  the  weight  of  the  treadle,  can 
at  most  work  bot  half  a  cure  at  tho  cost  of 
iTOste  of  force  at  every  tread.  For  nnleaa 
the  simple  and  cffectiTe  hook  of  tho  pitmi  ~ 
be  sapereeded  bj  the  complication  of 
CtJlar,  weight  enoafjb.  muat  be  left  ontl 
treadle  to  drop  it  to  ita  lowcat  point  at  each 
revolution  of  the  cwmk ;  or,  if  that  revolved 
without  the  pressure  of  the  foot  to  send  the 
treadle  down  too,  the  hooka  would  neces- 
sarily be  polled  off.  Such  apiings  ore 
therefore  aimpl  j  obstmctive  in  their  action, 
while  the  counterpoise  will  not  only  do  ite 
duty  effectively  to  the  last  ounce  of  the 
treadle's  weight,  but  becomes,  under  the 
moderate  influcuco  of  centrifugal  force,  a 
decided  aid  to  the  power  of  the  flywheel 
when  running. 

One  of  t£e  commonest  difficulties  in 
weighting  a  flywheel  properly  ia  that  some 
spoke  ia  relied  upon  for  attaching  the 
weight;  and  it  la  of  course  a  mere  chiince 
whether  there  be  a  spoke  in  the  right  place 
Ornot.  This  difficulty  may  generally  bemet 
by  using  two  weights  of  the  right  pro- 
portions on  two  separate  spokes.  Sut  by 
far  the  best  plan  in  the  long  run  in  such  a 
ease  is  to  chimp  an  iron  plate  (say  -f/ia. 
tiiick)  with  a,  slot  in  it,  to  the  two  spokes 
between  which  the  weight  should  lie.  The 
weight  can  then  be  attached  to  this  plate  by 
means  of  a  single  (mushroom  or  cheese) 
bolt  paaaing  through  it  and  the  slot.  In 
this  way  both  the  amount  and  the  position 
of  the  weight  can  he  arranged  with  the 
greatest  eaee  and  accuracy:  and  if  any- 
thing ahould  ever  render  it  desirable  to 
vary  or  shift  the  counterpoise,  it  can  be 
done  in  a  moment  by  eimply  loosening  a 
•ingle  nut.  I  have  found  this  arraugement 
BO  useful  in  experimenting,  that  I  thtnk  it 
is  worth  on  illustration,  although  almost 
too  simple  really  to  need  this.  P  ia  the 
slotted  plate,  clamped  to  tha  spokes  by  two 
piecefl  of  }in.  rod,  screwed  at  each  end  for 
small  nuta,  and  then  bent  into  the  required 
staple  form  for  clamping  the  plate  to  the 
spokes.  These  nuts  are  not  shown,  as  they 
would  be  at  the  bock  of  the  wheeli  as  also 
would  be  the  counterpoise  i 
the  head  of  which  is  seen  it 

(To  be  eotUinued.) 


TEBORY  OF  THE  STEUC-ENaiNE.* 
rpHE  "notes"  on  the  theoij  of  the  steam- 
-*-  engine,  issued  by  Pi-of.  Cotterili,  about 
seren  years  ago,  for  the  assistance  of 
students  and  others  interested  in  steam< 


the  advantages  likely  to  accrue  from 
better  understanding  of  the  heat-engine  as 
a  motor,  and  Prof.  Cotterill's  recently 
issued  treatise  will  afford  them  all  the  in- 
formation upon  the  subject.  It  is  not  to  be 
supposed  that  users  of  steam  are  Ukcly  to 
atuay  the  theory  of  the  engines  they  em- 
ploy, and,  as  a  matter  of  toot,  only  a  very 
small  percentage  of  them  know  much  mori 
about  them  than  the  stokers  they  employ 
but,  in  the  hands  of  the  engine- makers,  tni 
volume  will  not  only  be  of  value  in  pointing 
out  the  direction  in  which  true  process  ta 
to  be  made,  but  it  will  be  of  assistance, 
from  a  commercial  point  of  view,  by 
enabling  them  to  quote  an  undoubted 
authority  in  support  of  their  arguments  for 
the  QBC  of  superior  engines  instead  of  the 
nominally  cheap  ,bnt  in  reality  very  ezpen. 
eivc  types  too  frequently  made  at  the  pre. 
sent  day.  In  his  first  chapter,  Prof.  Cot. 
terili  explains  the  physical  properties  o< 
steam  as  determined  by  Bcgnault'a  experi. 
meiits ;  and  in  the  second  he  introduces  the 
principle  of  the  mutual  equivalence  of  beat 
and  work.  The  theoir  of  the  eteam-engine 
is  commenced  in  the  third  chapter  by  a  pre- 
liminary investigation  dealing  with  the 
principal  phenomena,  and  leaving  the  minor 
details,  which,  in  practice,  complicate  the 
question,  to  be  dealt  with  subsequently. 
Assuming  the  expansion  'curve  to  be  a 
perfect  hyperbola,  and  it  is  known  to  be  so 
approximately,  and  the  heat  lost  by  radia- 
tion and  by  transmission  to  the  eibauat  to 
be  known,  Prof.  Cotterili  calculates 
should  he  the  performance  of  an  expansive 
engine  supplied  with  dry  steam  under  dif- 
ferent conditions,  the  results  being  exhibited 
inaomeintereatingtables,  which  help  to  pi 
the  question  clearly  before  the  reade 
Calling  the  loss  from  the  two  sources  above 
mentioned  "  exhaust  waste,"  it  is  seen  that 
if  the  results  tabulated  are  compared 
those  obtained  by  actual  experiment  i 
best  engines,  it  is  evident  there  must  be  a 
great  loss  in  the  engine,  either  hy  exhaust 
waate  or  fay  a  large  amount  of  priming 
water  in  the  steam.  Eatimating  the  work 
done  by  thermal  units  and  comparing  the 
result  with  the  t^tal  number  of  units  in  the 
heat  expended,  a  loea  of  four- fifths  becomes 
apparent,  and  wo  then  eiamine  tho  causes 
of  the  waste  to  see  if  a  better  result  cannot 
be  attained  by  means  at  our  disposal.  The 
first  important  fact  following  upon  au  ci- 
'nation  of  the  question  is.  that  no  bettor 
■hinery  than  the  oi-dinary  cylinder  and 
pistou  c^n  be  devised,  and  that  nothing  ia 
to  be  gained  by  using  many  cylinders  in- 
stead of  one,  provided,  he  it  noted,  that  the 
steum  is  aupplied  with  heat  in  the  same 
way.  The  first  statement  will  attract  tho 
attention  of  inventors  of  rotary  engines ; 
and  the  second,  it  will  be  seen,  introduces 
the  question  of  compounding.  To  obtain 
greater  efficiency,  then,  the  treatment  of 
the  steam  must   be  altered,  or  some  other 


from  professional   men,   that   the   present . 


jineering,  were  so  much  to   the  purpose.  |  fl^;^  ^^^^  ^^  ^^^i^  ^^  ^j,    medium. 

I  met  with    so   favourable   a^ ^reception   f^,,^^!^    ^^^^^^^^   i^    consequently   occupied 

nrr-Bnn  , ,  ^j^jj   ^^  discusBiou   ot    the    sctiou  of  the 

heat  upon  a   perfect  gas,  the  result  being 

ill  b.  wekomca/w.  lbiik;,,Vk,J>The  h:S"A*°  "iW         f:'S^Zi!'J.'    ' 

,„■,.  .,«■!     Ti.  „1,™.'..  .i.  .„;?.„'  I  'b"  <l»"bl«  that  of  tbo  .Imm-enBmo, 


engine  extant.    The  object  of  the  autli 


Q-engine,  fully 


I^'Sl     .1.         C-      ""'f^'" '"=  ""'"  »  'one-half  of  th.  heat  expended  i.  ...ledbV 
to  pl«ie  before  h,.  reader,  the  proee..  of  ,he  neeenitT  for  a  eom»re.,ine  aomratn.' 


the  conversion  of  heat  into  work  in  steam- 
engines,  and  consequently  he  docs  not  i 


cumber    his    poHcs     with     any    questions 
relating  to  tho  firm  and  dimensions  of  the 


the  necessity  for  a  compressing;  appuratu) 


which  absorbs  a  vei7  large  proportion  of  tlie 

ginally  brought  to   bear   on  the 

'   working  piston.    If,  however,  certain  con- 

,1   „     .         ,. ",: — ;;" 7  '~~    ditious  are  satisfied,  the  efficiency  of  the  two 

*™U-1    «..  if   f£  Will    ■         ^-X^.-i.^    engines  must  not  only  be  the  same,  but  no 
-E^.     J        w         'J'?v  '\  "^^'"^  r*^?    o^ei-  '^^sinB  can  have  a  greater  efficiency. 

r^.  Thurston's  ™    on  ^}^^-' ^rtJj^tr^^^Z' ir^^l^i^^^^^ 
Steam-cngme     wbict  we  noticed  on  page   iJ,  i^^Pt^^ti^^^theequivTlenceof  heat 
?^l^^ir.\^trf-^„^/,:i^^ir„!*h^|-<l  '.ovk-vi...  that  the Vueal    utility 
I  of  a  given  quantity  of  heat  depends   upon 


to  attract  the  attention  of  steam-uaers  to  j ' 


condenser  could  be  utilised  to  produce  f  redi 
steam  in  the  boiler,  the  efficiency  of  steam- 
engines  would  be  multiplied  many  times, 
There  is  no  reason  why  this  should  not  be 
done,  except  that  the  temperature  of  tha 
condenser  la  so  much  lower  than  that  of  tlie 
boiler.  The  second  principle,  however, 
asserts  that  by  no  process  of  the  nature  of 
perpetual  motion  can  heat  of  low  tempoft- 
ture  be  converted  into  heat  of  high  tem- 
perature ;  and  the  onnctunon  that  the  prac- 
tical utility  for  mecbanicol  purpoaes  of  a 
given  quantity  of  heat  depends  upon  the 
hmita  within  which  it  can  be  used,  shows, 
that  in  designing  a  he«t-enginc  of  any  kind 
the  avaibble  ditferenoe  of  temperature  mut 
be  carefully  utilised  as  well  as  the  availahb 
expansive  energy  of  the  finid.  A  table  d 
the  performance  of  perfect  heat-engines  is 
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WHO    B»  I  '*■"  temperature.    If,  says  Prof.  Cotterili, 
>.  Spon.     1  the  vast  amount  of  heat  discharged  into  the 


given,  from  which  it  appears  that,  with  h 
temperatures  as  can  ha  employed  in  piM- 
tice,  two-thirds  ot  the  beat  expended  ii 
necessarily  wasted.  Aocording  to  thia  ubla^ 
a  perfect  steam-engiae  (nan-condratsiiig), 
working  with  steam  of  401°,  and  redueiii 
it  to  212^,  would  require 'SOeib.  of  carbon  ps 
indicated  horse-power  per  hour;  acondennig 
engine  with  a  rajige  ot  steam  tempenttim 
from  341"  to  100°  would  require  -592111.  ol 
carbon;  a  steam  and  ether  engine,  with 
temperature  limits  of  341°  to  60°  would 
need 'SOolb.  ot  carbon;  and  an  air  eugiia 
with  temperature  limits  of  660°  to  60=*  woaU 
require  only  -331b.  of  carbon.  Taking  thi 
fiKTires  for  the  perfect  condensing  eugid^ 
which  ia  supposed  to  be  working  at  tka 
rather  high  pressure  of  1201b.  absolute,  M 
see  that  two-thirds  of  the  whole  ban 
expended  is  wasted,  ita  efficiency  haw 
represented  by  the  figures  '299 — this  waM 
arising  from  no  fault  in  the  conatmctioD  tt 
the  engino.  but  solely  from  the  namw 
temperature  Umits.  To  obtain  a  betMf 
result,  says  Prof.  Cotterili,  it  will  be  indM 
penaable  to  overcome  the  practical  dilk 
culties  which  exist  in  the  employment  fl^ 
unusual  tempei'atures,  although  uie  *idtf 
the  limits  of  temperature  the  mora  di^, 
cult  will  it  be  to  approach  in  praotioe  tk^ 
theoretical  efficiency. 

The  chapters  on  expansion,  on  cleaning 
and  wire-drawing,  and  on  the  action  of 
the  sides  of  the  cylinder  will  be  read  wiU 
interest  by  all  who  take  up  the  book,  te 
Prof.  Cotterili  clearly  explains  thM 
branches  of  the  subject — that  is  to  tk*| 
student :  the  so-called  "  practical  man  "  wil. 
have  some  difficulty  in  understanding  hio. 
The  vexed  question  of  the  compound  engini.' 
not  treated  so  dearly  as  those  wkt- 
unacquainted  with  tne  theory  wonll 
like,  although  there  can  be  no  nu» . 
understanding  the  definite  statement  thii 
"  the  work  done  by  a  gives  ouantilif 
of  expanding  fluid  does  not  depend  in  >^ 
way  upon  the  particular  machinery  Ij;. 
means  of  which  the  expansive  energy  U^ 
utilised."  It  depends  simply  upon  tla 
pressure  of  admission,  the  rates  of  eipa»^ 
sion,  and  the  amount  of  heat  reoeivedlf 
the  water  from  the  time  it  enters  thsboilar 
until  it  returns.  "  The  power  and  efficiawy 
ot  a  compound  engine  are  (other  thmgl, 
being  equal)  the  same  as  it  the  ateom  nK 
''  in  the  large  cylinder  alone,  with  thi 
total  expansion."  The  addition  ot  Ii* 
high-pressure  cylinder  h.'u  in  itself  noinl* 
enco  on  tho  power  or  efficiency  of  Ut 
engine,  being  merely  a  device  for  partiiltf 
overcoming  some  difficulties  of  high  grsdrt 
insion.  But  Praf.  CotteriU,  in  Uf 
iwn  the  dictum  above  quoted,  tf 
careful  to  point  out  that  "other  thmg* 
being  equal  must  not  be  forgotten  in  dr»#' 
ing  conclusions,  and  in  the  nme  para^t^* 
lie  says  that  "the  aotnal means MeffiouM0 
gcnei-ally  produced  1^  oampoondinf "  u* 
due  to  a  diminution  in  the  prejndicaalini*^ 
ence  of  the  sides  of  the  c^iader,  so  t^ 
the  "exhaust  waate"  ia  greatly dimimake^ 
The  action  of  the  aidea  is  trsatid  klaosl 
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ively  in  jthe  tenth  chapter,  and  tlic  1  between;  thus  the  latter  hai  three  abort  rocl-iUicept  at  outer  edge;  this  latter, however,  I« 
conelasions  on  the  point  inoluclt.- ileadina;  up  toFeederlogsof  upper  Bellows.ainl  easil;  got  over  b;  disposing  *' epeoial  ihoct 
'DMrks  upon  eteam-iackating  utd  , '''"'^  ^- ^^'^'"S  ■^'">  to  Feeder  lu^  of  lowi^i-  piece  or  Stump  here  and  there, 
ttinj.  Thus,  it  is  pointed  ont  thut  Bellown :  the  two  Heceiverg  beiup  connectid  g  When  through  abaeaca  of  Tmak-ftmd 
ont  ot  adrant^e  to  be  Rained  by  ^^  Trunk  and  Eode.  and  one  havmg  InverU,!  Legs  »re  not  practicable  (and  Building-frame 
)(  a  steam-jacket  must  varj  acoont.  i  "*••,"'  •^^"'^  compenaation  tind  smoothnere  arp  ,  not  arailable),  reoouree  must  be  bad  to  Bndae. 
w  cireumstances.  and  in  some  cua(.=  I  °°^  attajned.  The  numbar  of  Beaervoirg  I  am  framt ;  this  ii  aimply  a  long  raU  paaaine  edgo- 
«  very  small.  In  non-condenmn-  5?*  *^« '??'"i™"«;"?'^«3''*'ll-*»"t=e'f  .wise  under  Middls-board,  the  mil  itaelfbeinff 
the  CTJls  of  liquefaction  may  tT-  .  Speaking  size  of  thw  mstrmnont  is  111  carried  bj  two  abort  piecei  into  which  it  ia 
ntirely  remored  by  iacketinj;  but  i'^"'  Tenoned  —that   is,   the    Stjle   recbives    thft 

iBsing  engines  the  effect  o?  thi'  J-  ''"'"  '  '^^  rough  and  harried  cakula-  Mortise ;  where  Bellows  are  sufBcienUy  large, 
not  Bci  TvivnnttKlD  Tn  ilm  i.:^v.  ''*'"'  ""ade  bj  tM  preaant  writer,  each  of  tho  an  additional  Bridge  will  generally  be  required 
crtinderVTr™!fnnT.T  ™  v.  pl/  ^'^  ^"°"  """^  »'>°°*  ""■  "  ^^-  "'  "'  ^^^  aiorn^ar  centre-that  is,  between  Feeder  (thug 
TttLf™-^!  r  ■  r?-  f  ""l""'''^**^**!-  What  the  heavier  one  givLs  diminishing  their  area,  as  previously  aaid). 
^^A^t^T^^  pressure  Ue  higlj  .there  was  at  that  time  no  opportunity  of  ascei-  When  the  BeUows  require  support  at  other 
i«d  with  the  back_  pressure,  so  a.    taining.  ,  point  than  edge,  the  Si  of  the  Sridge-frame 

tfil^^Z  ""  ni  r  *•  /;  I  t  ^'^  <^n"f«I  P»I««  Ora^t^  This  has  nir ,.  '  "hould  have  ihort  Foot  or  Style  inserted  toto  It 
™rT^K?^  T  i  h*  """^  Be^O"*  "'  ordinary  constmction.  each  will,  ( to  carry  bearing  to  ground ;  two  or  even  mors 
ooneidmnble  liquefaction  will  ordinary  Handle.  The  number  of  the  Eese,--  »'  these  in  one  rail,  if  demrable.  It  will,  of 
■  occur,  even  thouffh  there  b  i-  I  joirs  I  cannot  now  furnish ;  there  is  cottainl  ■.  course,  be  understood  that  if  the  Bellows  be  of 
t;  and  if  the  terminal  preBsnrp  ^ne  for  the  Swell  Tuba.  The  Speaking  sii",;  I  Wall  kind  (as  they  generally,  in  fact,  will,  if 
line   back   prcasure,   so   that  thi?    jf  this  inatnioient  is  C5  Stops.  large  enough  to  render  their  mounting  a  seriona 

■to  lirpefaction  is  strong,  th.'  i  l  Tlui  Ltadi  Oraan,  Thin  hua  five  nhipf  r- i '^■'*'^™''°°J' *''*r  ""^^  '*^  '"'  '^''^^*'^' 
ay  be  unable  to  inateriallv-inilu-  Lujp,,  B^I^ws.^h   dri^t^  bJ^a^Vdra^^^^  Bridge- frame  required  only  to  carry  the 

t  tendency,  on  account  of  the  high  '  Engine :  the  number  of  Distinct  Eeftervoire  U  i  '"'^^ediate  weight. 

nperatnrc  in  the  cylinder,  whicli  I  twenty-seven.  The  Speaking  aise  of  this  Organ  I  *■  When  no  Building.frkme  prssent,  tha 
much  hciit  being  ^awn  from  th^    is  08  Stops.  Bellows  will  often  be  mounted  on  a  simple  rail. 

jQt  if  the  terminal  pressure  is  at  j  ni.  Insinn  Swsli^Bot.  In  1851  Mr.  WiUi,  ^^e^ed  to  inside  o(  ease, 
le  below  the  critical  Tulue,  Uit  I  took  out  a  Patent  {No.  13,638),  a  portion  of  ™-  When  Bellows  mounted  np  ctose  to 
of  heat  nccesBary  to  prevent  thi  ■  i'  which  related  to  placing  the  Swell  Bellows  '  ^ling  Iron  rods  will  often  be  found  the  heat 
ition  of  water  will  be  very  small,  ■  inside  the  Swell-boijtheobjeet.otcourHO.beinu  j  method  of  mounting.  They  should,  preferably, 
iket  may  prove  of  material  advan-  I  lo  prevent  the  supposed  avU  effect  resulting  liave  broad  flat  part*  pieroed  for  aorewa,  and  be 
le  use  of  superheated  steam  dimi-  '  from  compression  of  air  through  wind  passini/  «  "waged  as  to  brace  each  othei^that  is. 
le  action  of  the  sidoe,  and  thi- :  '"to  the  Swell-box  whUe  Shuttera  closed  (se^  Pve  brace  in  every  requited  lateral  direction. 
piston  also  eieroises  an  iuipiirtani  ,  ^^wkll-boi).      It  will  be    sufficient   here   tt>  ...  paESSTJKE 

on  the  depth  to  which  the  changee    '^bserTe  thrt  the  inconveniences  of  thia  arrange-  .       .,,  .  .       apportioi™k»t  or 

:.ture,pen''et™te.the  mas«  of  %.    -^rj:!?' "  ^  '^^  '^'^  ^"  '^^^  '^  ]  thl'i'teTli^tioT^f'the'^artr^rp"!;^ 

which  shall  receive   wind  of  given  pressure. 


but  the  f"oVme^iBnn<5riMtioMbl'y  i  "^"i°t*B«"- 
potentfiietorof thetwoinseeuring       "    """    ' 

Prof.  Cotterill  says  that  he  had 
to  add  chapters  devoted  to  certain 
)intB  in  the  working  of  compound 
md  bo  the  modem  theones  of 
:ed  steam,  and  his  readers  wili 
it,  owing  to  the  size  of  the  volume. 
obliged  to  omit  them.  To  those 
e  some  knowledge  of  heat  as  a 
'  physics,  a  thorough  acquaintance 
principle  of  work  in  mechanics, 

familiarity  with  the  working  of 
»-engine  and  the  use  of  the  indi- 
:  book  before  us  may  be  recom. 
B  the  beet  of  its  kind. 


tGAH:  A  COHPBIESITBITE 
MZ  OH  ITS  JCAinrFiCnJKE, 
RAL,  AKD  LOSaKfiST.* 

T  JOHK  WAIVON  WaKNUT, 
id  i>f  A.  OgUcff  »/  Oponiila,  LoiuIm, 

-GENERAL    TREATMENT   IN 

MANUFACTURE. 
'H  reference  to  one  BeUows  inside 
aotheisM  DseiaN  (7,  i.)  and  Bksbr- 
)->■ 

ore  exact  partionlais  with  respect  to 
a  of  some  largeatOrgaas  will  perhaps 
:  (their  makers  hftvs  been  aiready 

t  (U.S.)  XuiU  Sail.  6  BeUows  and 
eservoirs;  the  six  feed  into  one  large 

Hall.  The  lower  part  of  tlie  Organ 
t.  wide  by  4fl.6in.  deep  ;  within  this 
he  Bellows,  fonr  in  number.  The 
iie  of  the  Organ  is  41  Registers. 
I  (U.S.)  Cath.  a/ Holy  Crete.  {70 
Itops).  3  Bellows. 
•ool  Totm  Hall.  The  supply  is  from 
I  Bellows,  each  having  throe 
B  other  Seser- 
Lt  various  pressures.  The  Speaking 
Organ  is  lOo  BegUters. 
i*rt  Hall  Organ.  This  has  a  special 
pressure  Bellowafor  the  Pneumatic 
n  addition  to  this  it  has  two  very 
I,  each  with  but  one  Fold,  but 
ce  Feeder!  of  the  ordinary  kind.  One 
placed  directly  over  other,  at  a  suffi- 
nne  to  allow  the  Crank-shaft  to  plav 


heKe  feed  ii 


*AllrlKhtareMr>«d. 


Sub  fob  Okb  Handls.  The  actual  [g  gone  into  b^ore  the  actual  consideration  of 
... — ^nt  of  wind  thrown  on  one  Handle  wiU  ob-  ,  „hat  that  pressure  ahall  be.  The  reason  is 
iiouBly  depend  to  some  extenton  circumstances:  I  ihat  the  latter  is  in  very  many  cases  d©. 
:m  weight  of  wind  pressure,  siio  of  PaUute,  i  j^ed  by  the  former.  Thus,  for  instance.  If 
ratureofatops,iigeandstrBngthofbloiinst.ic.;  it  be  determmed  to  employ  a  seeod  pressure 
I  ut  I  think  It  majr  be  laid  down  that  a  Ud,  for  Augmentation  of  Treble,  it  will  be  obvious 
fay  not  over  IS,  should  not  be  expected  ti,  ,he  increase  must  bo  slight,  or  a  break  may 
supply  more  than  18  stops  of  Sounding  size,  and  I  ,egult ;  and  thus  wiU  the  pressure  of  the  second 
Itat  an  adult  should,  similarly,  not  be  given  Belbws  be  reUtively  determined.  One  of  the 
more  than  20  Stops  (for  definition  of  Sounding  I  f^gt  oonaiderations  is  whether  limited  space 
flize.Ml5.v.).  Atsametinie,evenl»tternumbe:-  „iu  render  the  nse  of  Combination  Bellows 
It  sometimes  exceeded;    thus,   the  Organ  ii  


.lecessary  (i«  7.  f.,  and  on),  for  ii 
i!iodification  in  t^portionment  and  determina- 
tion may  be  required  («e<  10,  m.). 
W.  It  has  not  been  thought  worth  while  to 

Send  time  in  dwelling  upon  the  importance  of 
a  question  ot  Pressure;  this  will  be  best 
demonstrated  by  the  cue  and  space  here 
ijestowed  upon  it. 


lury  Cathedral,  by  0*een,  which  had  . 
tTOundlngsiieof  26  Stops  (including  the  Octave- 
i.oapler  to  Pedal),  was  blown  by  one  man,  but 
the  pressure  was  light — I  think  only  Sin.  ] 
Ijelieve  the  two  flguresjuat  quoted  will  be  found 
^nerally  reliable. 

The  foregoing  assumes  the  Handle  always 
,1  single  one — that  is,  designed  for  only  one 
jierson ;  but  occasionally  (as  at  Winchester 
'  athedral)  this  will  extend  beyond  fulcrum, 
si>  as  to  be  grasped  by  second  blowist,  the  two 
persons  thus  working  one  Handle ;  in  such  case, 
iiF  course,  the  one  counts  as  two  with  refenncc 
L.I  number  of  Stops  allotted  to  it. 

o.  For  actual  size  of  Bellows  with  given 
number  of  Stops,  see  Size  (15,  r.}. 

•"  MOUHTIHa. 

p.  There  are,  speakingbro«dly,three  methods 

ii!  mounting  the  Bellows:  1,  On  a  portion  of 

tlie^uil((»(|r-/nun«;  8,  Onaimple  Let'i  3,  On 

ji.  Bridge-frmue. 

q,  The  Buildrng-frama  sbonld  be  rendered 
jirailable  wherever  practioable,  and  where  no 
ii'ore  important  reasons  exist  to  contrary,  the 
]i\an  form  of  Bellows  may  well  be  modified  with 
t  Ilia  view.  Am  on  this  point  in  BuiLDmo-rKuiE , 
I  ^,  c).  It  may  be  observed  that  it  is  never 
1  i.comtnendMl  to  cat  Middle-board  so  that  it 
Irrms  dowels  for  entry,  for  by  this  means  a 
^']'eat  deal  of  the  leathering  at  that  point  may 
l>ii  brought  against  end  grain. 

r.  When  Building-frame  not  practicable, 
f.igi,  which  are  simply  short  pieces  of  tbickish 
4tufT  notched  out  so  as  to  furnish  a  shoulder  to 
L'lirry  Middle-board,  may  be  used,  the  thin  por- 
lian  being  screwed  to  Trunk-band.  The  Leg 
bus  the  great  advantage  of  limplieity  ;  of  BUlB. 

isnt  tabitanet  to  allow  of  a  hole  or  other  eut- 

ing  to  be  formed  for  Tracker  &c.  to  pass^ 
through ;  of  being  poeitable  at  any  point,  so  as 
tri  distribute  the  bearing  points  to  bat  advan- 
i.iige,    avoiding  action,    &.c.;  and  it  does  not. 

(iminijft  Peedararea:  but  it  requires  a  Trunk-    ,_ . 

bond,  and  also  aflords  no  support  to  Bellows,   out  an  additional  and  heavier  pressure — that  b. 


X,  By  this  Is  meant,  as  jnst  said,  the  deter- 
uination  of  the  particular  portion  or  portions 
10  which  the  wind  of  determined  pressure  shall 
be  allotted  or  apportioned.  It  wiU  be  seen  that 
it  is  here  treated  fully— Dtt»rmitm(wn,  on 
the  contrary,  being  gone  into  fully  in  DetaiUd. 
(Wot  reasons  ite  Detsbminatior.) 

*  QmnoAi.  CoHSiDUUTioNa. 

J,  Eeka  Organ.  It  may  be  laid  down  that 
the  Echo  should  never  be  Introduce  except 
upon  a  lighter  wind — that  is  to  say,  it  de- 
mands a  second,  and  tfast  a  lighter  preseure- 
As  a  separate  Seotion  (that  is,  having  its  o«& 
si'parate  Clavier)  the  Scho  is  strongly  repro- 
liiti-d  by  author,  OS  Swell  and  Choir  may 
.'iipplyall  legitimate  £cho  effects.  If  plaoed 
.m  Solo  Manual  itwill  interfere  with  that  pres- 
sure, which  of  course  ahould  bs  hearier,  and 
ii')t  lighter  than  nsual;  besides  whioL  it  Is  not 
■Iturable  to  unduly  enlarge  the  Solo,  partly  on 
i<,^ount  ot  the  comparative  inaccessibility  ot 
iti  Clavier:  on  the  Great  an  Eoho  is  of  course 
iiut  of  question:  the  Swell  Manual  is  unsuit. 
iilile  because  its  pressure  is  liable  to  be  stronger 
rhan  that  of  the  Great  (*w  10,  d.,  next), 
lue  Choir  therefore  must  be  the  best  Man.,  and 
'vhen  a  lighter  wind  is  already  provided  the 
l^aho  may  do  very  weU  plaoed  on  it  Jnd  sharing 
itipressio^j  but  it  certainly  seems  to  author  a 
^'reat  waste  ever  to  place  pipes  in  on  Unshut- 
tered box. 

Bea  further  in  An».  of  TanBLB  (1,  y.) 
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evaiy  Organ  with  a  Solo  moat  hftTS  as  man;  aa 
two  preunrea;  the  proper  ti«atmeiit  □!  thb 
SectioQ  damanda  two  winda — one  for  the  Tnbi. 
work,  and  one  for  the  remainder ;  bat  thia,  of 
courae,  ia  not  eoaentiftl,  except  in  lar^  Inatni^ 
menta,  aa  a  Solo  even  wholly  onl;  modeTatel; 
heavier  than  the  Great  or  Swell  ia  Tec;  useful 
and  valnable. 

Ste  further  in  Ana.  of  Tbbbli  (1,  j-}'  ^^ 
BoBBOwiNQB  (26,  e,  to  end). 

CIO,  a.}  Choir  Organ.  The  pressure  allotted 
to  the  Choir  will  var;  with  oircamstancea.  ir 
a  lighter  wind  will  enable  or  materially 
aaaiat  in  euablinjc  the  Cboir  as  well  aa  Swell  t« 
be  nnil«d  to  Great  it  ia  manifeat  the  Sounding 
•ize  will  gain  larKelj,  and  it  the  Choii  at  the 
lower  preaaure  will  be  commenanrate  the  plan 
will  often  be  good — na,  however,  a  little  far- 
ther on  (11,  b.).  If  it  be  fcnoum  that  the  Choir 
cannot  b«  so  united  more  freedom  of  choice  la 
allowed.  If  the  Section  be  amall,  or  put  behind 
the  Swell-box,  aa  in  Lewia'a  Organ  at  St. 
Uut'b,  NewcaeUe-OQ-Tyne  (a  moat  uawiee 
amngemeut  in  author'a opinion — atallevenla, 
in  this  and  aimilar  caae»},  or  it  there  will  be 
great  demauda  on  the  Cboir  Organ  (aa  in 
Cathedcali),  or  other  OLronmatancea  reudei 
atrength  desirable,  then  the  Choir  may  well  be 
on  the  aame  preeanre  aa  the  Great.  In  Con. 
cert  Inatruments  that  hare  bat  8  Manuals,  the 
loweat  Uauoal,  or  a  portion  of  it,  may  well 
have  a  stronger  wind  than  the  Great  j  but  be 
the  loweat  then  becomea  really  the  Solo  Manual, 
it  must  be  considered  under  that  Head  {ate  z., 

b.  It  will  be  seen  that,  in  the  inatanoee 
giren,  the  Cboir  ia  rarely  set  on  a  lighter  wind 
uian  the  Great.  The  reaaon  is  simply  this, 
theee  instructions  are  to  give  the  best  resulta 
with  the  lowtii  number  of  pressures.  It 
obviously  far  better  to  keep  Great  and  Choir 
a  moderfttely  light  pressure,  and  give  a  heavier 
one  to  Swell,  than  to  have  latter  and  Great  on 
a  moderate  and  Choir  on  a  light  wind  ;  for  the 
relative  ni<,  nature,  porilUm,  tcait,  and  VDicing 
of  the  Great  and  Choir  ou^ht  to  beep  theii 
relative  proportional  effect  nght ;  whereaa  an 
increase  for  the  Swell  is  always  effective  and 
valuable,  all  Begiatera  auflering  so  enormously 
in  Uie  boxinii;. 

C,  See  further  in  Ava.  or  Tbibls  (1,  y.), 
also  BoBBOwiNaa  (26,  e,  to  end).  5m  also 
Bbbim  (h.  next). 

d.  SiBtll  Organ.  The  Swell  should  never  be 
on  a  lighter  preasnre  than  the  Great ;  and 
it,  or,  at  nil  events,  a  portion  may  with  ex- 
eellaut  effect  have  a  somewhat  heavier.  Here, 
again,  circumBtancea  will  modify.  II  the  Swell 
be  large,  and  heaviness  ia  feared  for  the  touch, 
the  prasBura  may  well  be  same  as  Great,  If 
Swell  incommensurate  or  touch  not  feared  it 
may  well  be,  as  just  laid,  heavier — at  all  events, 
the  Beeda.  The  reason  why  Augmentation  of 
preesure  is  ao  valuable  in  Swell  is,  that  Pipes 
loie,  as  jiist  stated.  m>  enormously  by  b^g 
boxed.  The  giving  a  separate  wind  to  the 
Swell  Beeds,  perhaps  with  the  Mixtures  also, 
wiU  mnch  add  t«  the  value  of  the  Swell  to  Fed. 
Coupler — the  unsuitable  portion  lor  latter  pot- 
poae  being  made  to  come  on  only  when  Swell  to 
Great  ia  out.  The  nature,  compasa,  and  entire 
aixe  of  the  Swell  are,  of  courae,  here  to  be  taken 
into  aocounL  Sa»  further  in  Ada.  ov  Tsiblk 
^1,  J.),  also  BoRKOwiMOB  (26,  e,  to  end.) 

e.  Ptdal  Organ.  This  may  perhaps  be  con- 
sidered the  Section  moat  liable  to  variation  in 
ita  treatment  of  any.  There  haa  lately  been  a 
feeling  that  the  Fedale  should  be  on  a  heavier 
wind  than  any  Manual,  except  the  Solo;  this 
I  cannot  help  thiakiug  a  great  mistake,  the 
Fedale  baa  to  snpply  a  Baas  for  the  uftoU  of  ' 
the  instrument,  and  while  the  necessary  pamer 
may  be  obtuned  by  commensurate  size,  it  is  ' 
obvious  that  a  heavily-pressed  Pipe  cannot  ' 
furnish  appropriate  bottom  for  delicate  Choir 
or  Swell  Registers,  Ajs.  Tbe  proper  course  with 
the  Fedale  olearly  is  to  give  it  at  least  two 
distinct  pressures ;  one — the  heavier,  for  Beeds 
and  Chorus,  or  a  portion  of  them ;  and  the 
lighter  for  the  deeper  and  middle  work,  or  a 
])ortion  of  it.  There  will,  of  course,  be  many 
cases  in  which  Fedale  ia  incommenaurate  in 
aiie,  or  bound  in  height  (thoB  interfering  with 
employment  of  Open  Kp«s),  or  mnidi  Graoved 
or  Convayanoed ;  in  mca  It  ii  olaidj  I 


Fedale  is  eminently  favourable  to  the  introduc. 
tion  of  that  which  I  have  termed  a  Part  Octive- 
conpler  to  that  Department  («b  z,  next).  It 
will  not  be  forgotten  that  there  ia  much  less 
risk  in  stiffening  the  Fedale  than  the  Manual 
touchea — lat,  becauae  the  foot  mnacles  are  ao 
muoh  the  stronger;  2nd,  because  there  is  but 
one  Ped.  Clavier,  the  Manoals  to  Fed.  not 
being  in  any  case  a  very  serious  conaideratioo 
(k<  SpiciricATioHa) ;  3rd,  l>ecauae  the  Pedale. 
at  all  eventa  the  heavieat  portion  of  it,  is  much 
more  suitable  for  the  application  of  the 
Balanced  Pallet  (lee  that  Diuiiioii). 
CTo  ht  cmtin«*d.i 


lUPEOVEMENTS  IS  BKJTCLES. 

THE  great  objection  to  the  bicycle — espe- 
ci^y  on  the  part  of  those  who  would  l:ke 
to  use  it  as  a  means  of  rambling  about  the 
country — is  the  necessity  for  dismounting  when 
the  rider  wishes  to  stay  for  a  few  minutea  for 
the  better  observance  of  any  object  of  intereat, 
and  dismounting  and  mountiug  are  themselvei 
attended  with  some  riak  to  all  except  the  most 
agile.    There  are,  however,  objections  of  equal 


_  reater  weight  to  the  trio^ele  and  the  foor- 
wbeeler,  and  for  aome  yeara  the  attention  of 
certain  makers  of  these  machhiea  has  been 
devoted  to  the  oonatroction  of  a  velocipede 
combining  the  advantages  of  the  bicycle  with 
those  of  the  tricycle  or  the  common  velocipede. 
Figs.  1  and  8  represent  a  method  by  which  Hr. 
J.  Tamer,  of  Coventry,  propoeea  to  combine 
tbe  well-known  advantagea  of  the  bicycle  with 
the  facilities  offered  by  three  and  four  wheeled 
velocipedes  to  the  timid  rider  in  mounting  and 
lismounting.  He  appliea  to  the  bicycle  a  pair 
:)f  small  wheels,  so  arranged  that  they  will 
lerve  to  support  the  vehicle  in  an  upright 
position  when  brought  to  the  ground,  and  will , 
idmit  of  betug  raised  clear  of  the  ground  when 
tbe  vehicle  ia  running,  so  that  no  impediment  > 
irill  be  offered  either  to  the  running  of  the 
bicycle  or  to  the  action  ol  the  rider.  These 
irheels  will  run  on  either  side  and  abreast  of 
the  front  wheel.  When  theee  supplementary 
wheels  are  on  the  ground  the  rider,  however 
inexperienced,  can  mount  the  vehicle  without 
riak  of  a  fall,  and  cnn  etart  it  with  facility ; 
uid  when  fiurly  under  way  he  can  then  raiae 
the  two  amall  wheels  (dear  of  the  gronud,  fix 
them  in  their  taiaed  position,  and  proceed  on 
the  two  centos  wheal*  aa  on  an  ordinary  bi- 
oydia.  Wh^  wiahiag  to  afa»),  the  rider  haa 
aanly  to  l0<ncOT<bif*MBtlia  two  amall  whaela. 


look  them  in  their  deprsesed  poritaon, 
can  then  diamount  at  pleasure.  The  pr 
the  fork  are  formed  with  a  tobnlar  [ 
ext«naion,  F  F,  to  receive  the  wheel  ab 
O,  of  the  lateral  supporting  wheels,  1 
form  supports  and  gnidea  for  the  atelb 
in.  Jointed  to  the  upper  end  of  these 
atatka  are  roda,  pendent  from  a  cmas  I 
ends  of  which  are  jointed  to  arms,  K,  hi 
the  stem  of  the  steering  handle.  Thia 
is  monnt«d  in  a  swivel  bearing  oonne< 
the  upper  end  of  the  fork,  and  it  ia  ao  fi 
to  allow  of  ita  receiving  an  axial  motioi 
bearing.  The  axial  motion  of  the  at 
handle  ia  for  the  pnrpoae  of  lifting  the  aj 
and  throwing  them  up  in  order  to  1 
ffheela,  H,  from  the  gronnd;  and  the  mo 
of  the  handle  in  a  awivel  bearing  alio 
either  of  these  wheels,  H,  rising  on  meel 
obstruction  on  the  road  without  inte: 
with  the  motion  of  the  velodpede.  Ti 
are  cranked,  to  allow  of  the  arms  when  1 
up  taking  the  poaition  ahown  at  Fig.  2, 
by  reason  of  the  joints  which  couple  th 
and  rods  respectively  together  being  I 
past  tbe  centre  of  tbe  steering  hand 
wheels,  H,  will  have  no  tendency  to 
When  these  wheels  are  upon  the  grom 
joints,  being  in  the  position  shown  at 
will  resist  all  tendency  to  yield  to  the  n 
pressure  ol  the  wheels,  H ;  but  on  tumi 
steering  handle  on  its  axia,  and  thereby  b 
the  jointe  outwards,  the  wheels  will  1 
locked  and  free  to  rise  from  the  grouu 
facilitatethia  movement  coiled  springs  an 
to  the  wheel  stalks,  G,  above  tneii  gui< 
which  springs,  coming  into  action  aa  th< 
are  bent  outwards,  will  lift  the  wheels  c 
tbe  ground.  They  are  then  te  be  kicked 
action  by  completing  tbe  half-turn  ( 
steering  handle.  The  provision  for  givi 
steering  handle  an  axial  motion  and  a  t 
motion,  as  above  explained,  will  in  n 
detract  from  ite  efficiency  as  a  steering  I 
for,  its  bearing  being  attached  to  the  for 
in  a  manner  that  permits  of  no  Indepi 
horizontal  motion  of  the  parts,  it  will  ae 
the  fork  in  preciaely  the  same  maiuwt  ( 
were  bolted  thereto. 

Figs.  3,  4,  and  6  show  seetiona  of  lu] 
felloes  patented  by  Ueasrs.  Beck  aodWa 
of  Birmingham,  the  object  being  to  gao 
strength  at  the  part  where  the  ratloa la  ] 
for  tbe  apoke,  and  to  protect  the  tin 
injury  by  the  spoke,  .while  reteinJi^f  ti 
cular  groove  for  the  tire.  In  Fig.  8  tfci 
is  rolled  with  a  flange,  whidh  is  ol^p«4 
fork  on  the  spoke;  but  in  Figa.  4aBJc 
metal  ia  thickest  where  the  hola  forlba 
is  required,  and  in  the  cue  of  Fig.  4'lti 
seen  there  is  apaoe  tor  a  large  hmi  t 
spoke  without  running  any  riak  of  injorti 
tire.  The  patentees  also  claim  tha  im 
of  an  improved  tire,  which  oonaiata  In  ev 
a.  core  formed  of  any  fibroua  material,  a 
rope,  made  either  of  cotton  or  hemp,  o 
(or  a  tube  of  metal  of  any  auitable  kind  u 
employed,  and,  if  necessary,  nay  fin 
aovered  with  hemp  or  other  suitable  pa 
material),  with  indiarubber,  either  tuba 
«>Ued  in  strips.  A  strong,  cheap,  and 
dently  elastic  tire  is  thus  produced,  wi 
the  advantages  of  solid  indiarubber,  w. 
its  liability  to  injury  by  contact  with  thi 
)r  with  any  cutting  or  rough  surface. 


THE  STAIl-V£SD. 

THE  fclloirine  answer  is  givan  by  a  writer 
Scientifie  Ameriecm  to  tha  qaastiiiD  :— ' 
iaa  I  feed  a  tool  autoButicallv  on  a  latha  whi 
i  alide  rMt,  but  haa  no  lead  uiotiBn  F  Wbi 
Etar-faed?" 

A  star-feed  ii  a  daviw  for  inipTOviiiii(  i 
noUos  to  a  slide-rest  which  has  no  self-aalii 
iDOtioD,  or  to  a  mechanical  tool-holding  detiss 
sannot  bs  aetoated  by  tha  self-acting  fssd  I 
iLtlaehed  to  tbe  Utha  or  maohine— as,  for  sxi 
B  boring  bar.  It  is  eonstrncted  as  foUowi  i- 
ihe  outer  end  of  the  feed  screw  of  &•  barinf  1 
rlide-rest,  as  the  ea)B  maj  be,  in  faiteced  a  p 
iran  plate,  which,  fmni  biTiDK  the  form  in 
stars  are  usually  reprwiited,  is  called  the  il* 
tha  feed  is  foe  a  slids-rert  a.  pin  ig  tutened 
lathe  faoe  plate  or  othir  reTolviis  part,  in  ■ 
position  tiiat  during  thi  poniouMiie  rsToloti 
rhiehit  vaasea  the  star  it  will  AnbiMMDfUi. 
•rian,  and  move  it  aionod  sijOEidnit])' to  brini 
OBil  wing  into  positlas  to  '^itnak  by  tht 


.  1>,  1878.        ENSUSH  MECHAinO  AND  WORLD  OP  SOEKNOE :  No.  I 


133 


TBTalatioo.    Whan  tha  fted  i 


»  nvohiiiK  boring  bu  the  ot 
t,  but  is  iUi  at»  ttae  pin  ia 


1  apd  2  ia  ihowu  b  star- tied  applisd  to  c 

A  >•  the  alide-rMt,  npoa  tba  and  ot  thi 
if  whiehtkaitkT.B,  ii  fitted.    Ciaasii 

tba  fue  pUta  of  tba  Iktha,  wbieb,  u  ii 
rikaa  ona  of  tba  itar  winga  aknimtr  it  tc 
«,  UHlthiu  mora  tha  faad  aorflir.     TIil 

ratktiOB  of  tbe  faad  Mi-aw  will  depend 
M  at  tka  lUr,  and  how  far  tha  oircle  d«- 
Ae  pin,  C,  intnaaota  tbe  dirole  deicribed 
cme  pointi  of  tha  atw  wiaga.  Tboa  the 
>tsd  b;  D  E  rhow  the  p«th  of  tha  pin,  C, 
F  E,  the  path  of  (ha  liaz  poiota;  ud 
a  from  ?  to  O  tba  kbioddc  whiuli  Ona 
M  othar.  It  followa  tbftt  at  tub  moln- 
1  ano  or  wing  of  the  atar  will  ba  carricil 
lint.  G,  to  point  F,  whisb,  in  thia  oaaa,  ii 

renilutioTi.  If  more  feed  ii  t«qnind,ne 
tba  pio,  C,  ID  teat  it  may  daaeribe  ■ 
ila  tbaa  D  E,  and  oanae  it  to  jatcruct 
it  wiU  m 


obaemd  that  the  pointi,  T  and  Q,  are 
tba  horiiontal  larel  of  tha  alide-reit  treJ 

thanfora  that  tha  aliding  motioo  of  tbe 
1  the  laoe  of  the  itar  win^  will  ha  from 
mudathepoiDta.  Ilui ia baltar, bacaoM 
ia  aaaicr  and  iarolraa  leu  trietion  than 
a  oaae  if  ttia  mn  eonUot  fint  approacbad 
acdcd  from  tha  eantra— a  ramark  wbicli 
Jlj  to  all  forma  of  gearing,  tor  a  itar-faod 

n  of  gearlog  in  whioh  tha  aUr '  - 

!el,  and  the  pia  >  tootb  in  a 
lin^  to  wbettaer  ita  line  of  m 
xaight  line. 


poaitirely  Irua  work  ttio  atari  T-iqnara  and  triangli 
alonaoan  be  dapendad  npon.  In  form,  naatnaaa  aoil 
etiangth  hare  bean  aonght  alter.  In  tha  bvd, 
uaall;  ao  pfofnaelj  onamantad  (?),  itnighi  line* 


iu  tliat  in  deiigLing  a  itu-teed,  tbe 
feed  aaiew  ia  ot  primary  importance 
example,  that  tba  piteh  ot  a  elide- rsit 
I  4  to  an  ineb,  ajid  wa  reqaira  to  feed 
neh  to  every  21  latha  rarolntioos,  Ihei 
t  bare  6  winga,  Ueaase  each  rarolatioi 
will  mora  tha  rrat  1-6  inab,  while  eaci 
the  pin,  C,  will  mora  the  aUr  1-6  of  i 
md  4  X  6  ^  24.  To  obtain  a  ran 
'  ronld  r 


CORNSLL  T-SaUASE.* 

or  fire  yean  the  atudenta  connected 
le  Sibley  College  of  Mecliaiiio  Art, 
enity,  hara  to  a  coniideraUa  extent 
heir  own  T-aquaro,  genirally  of  ateel, 
ited  bladea  and  malleable  iron  hnda. 
th«ie  yeara  of  practice  by  diSerect  in- 
T-aqnare  that  aetme  to  leaie  little  to 
The  main  teqnirementi  of  a.  good  T- 
SoMcy  and  lightnna.  Tbe  long  thin 
Huaot  trooble  in  tbe  firat  requirement, 
if  prapor  material  in  OTerooming  that 
t  to  infringe  on  the  latter.  In  eaeking 
«a  thaaa  two  ataal  has  been  gacceuf  ally 
[o  lariwrial  niaiotaina  ita  accnruy  n 
Wi  MiMMnta,  is  PDltUcImui  fonm. 


bandinjr  into  onrrea  gira  tha  beat  aftaot.  All  neelaas 
metal  ia  out  away,  and  tha  ban  are  narrower  at  the 
ntramea  than  at  tbe  middle  or  tbe  head— «laa  thay 
wontd  appear  to  the  eye  narrower  at  tha  middle . 
Fbere  are  three  piecai  to  theaa  aqaarea — tbe  beaid, 
tha  pad,  and  the  blade.  Of  their  nee,  the  pad  ak>n.' 
■eede  explanation.  Tbe  pad  ia  an  improrement  oti 
tbe  flango,  generally  uaad  to  widen  the  edgaofthi> 
headi  of  metal  aqnarea.  It  ia  placed  between  th.- 
I)lade  and  head.  Being  narrower  than  the  head  am.) 
Iilade  by  1-16  inoh,  it  allows  tba  triangle  to  alip  orar 
the  head  beyond  the  bo«rd.  with  no  other  baarinij 
than  the  edge  ot  the  blade,  and  lowen  tha  baarini; 
>dga  of  the  bead  below  tha  nicki  and  brniiaa  (thai 
the  greateit  care  cannot  preTant)  on  tha  eomer  of 
'  tbe  dradghliiu  baard._  Being  need  only  to  aeparat-? 
Iba  bead  and  bhde  it  may  lie  made  »ery  mnih 
lighter  than  the  flaoga,  aa  ahown  in  tbe  cati. 

The  dinea^DB  for  bladea  are  a  width  of  2  inchen 
^or  blade*  30  inebaa  ia  length.  Any  narrower  blade 
a  apt  to  apring  whan  the  pen  or  paneil  ia  drawn 
iloDg  tbe  edge  at  a  diatance  from  Ut«  head.  They 
ire  made  from  16-gaiige  (teel  tampered  to  parple, 
ind  poliabed  for  plating.  For  tba  bead  the  width 
t  the  pame  as  the  blade,  and  the  length  &n  Umaa 
;he  widlb.  Tbe  pad  ia  Hiaara,  and  1-16  inch  lun 
than  tha  width  of  the  bUda.  Both  head  and  pad 
ire  male  from  12-gange  ateel.  There  are  two  waje 
st  potting  tbeae  iqnarea  tagetber : — (1)  By  rixete  or 
by  attem  permanently.  (S)  By  aorewa  and  ateady 
pnt.  The  head  remoTBbla.  In  the  Grat  case  rirets 
are  beat,  aa  they  will  not  get  Iomc,  and  throw  tho 
tead  ont  of  aqnare,  and  the  work  being  ooontar- 
sDnk,thanTata  majba  gTDond  off  floah.  Theaqnarc 
mnj  ba  naad  aa  a  atraight  edge,  being  Dead  on  itr 
hack  with  tba  head  on.  The  eacond  ia  far  tba  beat. 
The  holei  in  tha  blade  and  pad  throngh  whioh  thr 
■crawl  paaa  ar»  reamed  larger  tban  the  bi 
'?he  aorew  bolea  in  the  hnd  are  threaded. 
-ttady  pina  are  coning,  tbe  holea  in  whioh  they  61 
i>re  broaehad  ont  cosing :  the  pina  are  driyen  tightly  ; 
Ihe  bead  and  pad  being  ao  mnch  thieker  than  the 
llada  retain  tba  ateady  pina,  and  tba  blade  bsiDg 
lemoTcdmay  be  replaced  on  tbe  bead  in  tbe  eiaot 
l-Oaition  it  ocoopied  before.  Tbii  ii  an  adrantagc 
pecnliar  to  tha  ''Oomell  aqnaie." 

Tbe  head  may  ba  taken  off  a  flre-toot  iqi. ,  

Made  being  tampered,  may  ba  bant  donblaand  packed 
in  an  ordinary  tronk,  or,  aa  batora  a^d,  naad  aa  a 
straightedge  nniiioombered  by  tha  head.  If  deaired, 
tvoor  morebtadeamay  befitted  to  tha  aame  bead— 
aa  advantage  in  reapaot  to  coat.  After  tba  firat 
blade  hai  been  fitted  to  ita  aleady  nna  the  aecond 
blade  is  fitted  to  tbe  npper  itaady  pin,  the  hole  orer 
tlie  lower  pin  ia  made  lai^,  allowing  tha  bead  to  ba 
ndjuted  at  right  anglea  to  tba  new  bl  ' 


hiring  the  npper  jai  in  eomman.  Tba  edge*  of'tht 
badee  and  bearing  edgea  of  tha  heada  are  tmed  ap 
hj  the  nse  of  tbe  atraight  edgea  made  at  the  Uuirer- 
t^ity  maohine  ebop,  whioh  bare  become  ao  well  known 
nuOBg  machiaiate  for  their  aconraey.  Tha  adgae 
jira  made  parallel,  and  taated  by  the  meaanring 
machine  in  uaa  at  the  department.  Tha  aqoorea 
may  be  laid  to  be  abaolateU  straight  and  puallel, 
uid  the  bearing  edge  of  the  head  at  right  an^lei  with 
tba  edgea  of  the  blade.  A  45-ineh  sqnare  weighs 
'  t  lb.,  and  may  ba  balanced  within  three  inohca  of 
Le  centra  of  tba  blade.  The  blade  ma*  be  slotted 
B^  ahawn  in  tbe  cut.  It  makes  a  yery  <Ught  aqnare 
vlian  tbni  slotted,  bat  ia  axpanaiye.  '^lan  nickal- 
f  lated  and  poliabed  thC7  make  raiy  htndiMie  toola. 


A  COXBINATZON  WHIRLma  TABLX. 

AT  a  raoent  meeting  of  the  New  Tork  Hien>. 
aoopioal  Soeiaty,  Prof.  B>  Hitohoock  read  a 
papar  on  a  new  oombinatiou  whirling  table,  and  we 
are  indebted  to  tbe  JnwKcan  Journal  tif  JficroKopy 
for  (ha  following  report  i— 

It  may  aaam  to  many  that  a  tnra-lable  ia  a  vwy 
amall  and  noimpoitaot  pieoa  of  apparatita,  and  that 
tha  oomnon  form  ii  good  anongh  for  all  praotiea] 
purpoaei.  Sot  myajf,  I  cannot  agree  with  thia 
new.  It  one  deairea  to  bays  a  good  asriea  of  moantl, 
there  ia,  in  mj  opinion,  no  one  inatrnment  whidi 
will  give  ao  mnch  aatisfactioD  in  oae,  and  aaya  lo 
mnch  time,  aa  a  good  lelf-oentring  tum-tatd*.  It 
ia  tharetore  withont  the  leut  heaitation  t^t  X  aaill 
your  attention  to  tha  one  before  yon,  made  by  ttt. 
Ballooh,  ot  Obieago.  Tha  aooompanying  onta  will 
lerfo  to  giye  a  good  idea  of  ita  eooatraobaa. 


two  plate*.    Tit  nppar  plate,  A.  in  which  tha  jawa 
'    toniad  npon  tha  plate,  B.    *" 
0  oi  £>  naa  a  aeioll  aeraw,  auch  aa  ia 
Ajn«;icaa  soroU  ebnok.    The  lowar  faow  ot  (ha 


taof 

nnS*^ 


hare  parta  ot  a  eeroU  screw,  whioh  work  in  the 
■oroll  ot  tbe  low  plate.  It  is  readily  laen  that 
whan  tha  npper  nme  la  oanied  to  torn  npon  the 
lower,  tba  jawa  will  ba  made  to  approMh  oaM  other 
"■  aaparata,  aa  the  eaaa  mu  be. 

Ordinarily  the  bmsh  Is  beld  in  tha  right  hud, 
and  tha  diraelian  of  tha  motion  giyea  (o  the  tahla 
ia  fram  right  to  left.  Thara  ia  oeTor  an^  danger  of 
the  slide  getting  loose  when  tamed  in  tbii  diractian, 
bnt  for  a  left-haaded  penon  they  oan  ba  made  to 
alamp  tn  the  opposite  way  it  desiiad,  Tha  oanbw 
npon  which  it  tnmi  ii  olosa  np  nnder  tbe  taoe  plate. 
Thia  table  is  perfectly  balanced,  and  oonaeqnantly 
" lotion  ia  perfectly  amootb  and  ragnlar. 


Spaaiking  from  praotieal  naa,  I  can  «ay  that  tUi 
Htrnment  baa  jHaaied  ma  rery  mnoh,  and  I  eaa 
Dnerire  of  nothing  batter  for  the  pnrpoae.  Ooa  of 
tha  graataat  adyantane  I  will  show  yon  thia  neo- 
tog,  and  it  is  simply  thia.  In  clamping  or  relaaainat 
tbe  alide.  tba  nnder  plate  ia  mored  by  tlia  finger  at 
tbe  left  hand,  which  la  ^wayi  in  tha  proper  poaition 
'.or  doing  this  whan  at  work.  I  am  not  nanally  an 
^Dthaeiast  aboot  apparatna  of  this  kind,  boltthia 
nproremant  deaerrei  the  highat  praiae,  partian- 
arly  when  prioe  i*  oonsidM^. 

The  maker  olaima  it  will  ran  two  nunntei.  I 
u<re  timed  it  9i  minntee,  and  am  oertain  that  it 
eta  ba  made  to  run  oyer  ttti  mlontei. 


ENAMELLED  IBON. 

SOME  improyemeiita  in  methods  of  enamel- 
ling wrought  and.  sheet  iron  have  be^i 
patented  in  UiiBcoaDtrybjHeMra.  Qninbyaiid 
\Thiting,  of  St.  Lonia,  HiBMHui,  which  Inelnde 
EdTeral  featnrea  ot  navelt;.  The  iavflDticm 
i^onaiats  of  a  newenamel  slaaaoraoatiugirhich 
iiiftj  contain  olaj,  cacbonat«  of  magiiMk,  to 
render  it  more  opaqne,  and  Huat  in  the  ipottiaK 
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oz  tDOtUiug  pTooesses,  8alpIiB.te  of  mn^eBia, 
and  araenious  acid,  for  the  purpose  of  oljtaining 
K  more  perteot  odheaioii  biatween  the  enamel 
BJid  the  metal.  Tbe  most  important  conaidera- 
tioa  in  an  enamel  for  wrought  or  aheet-iron 
warw  i»  that,  o(  durability,  more  particularly 
when  this  ware  le  desired  for  household  pur- 
poaee,  to  which  this  inveatioD  is  chieflj 
applicable.  TTiiH  quality  of  durability  is  refer- 
bUm,  firat.  to  the  adheBiTeneae  of  the  material, 
whereby  it  clings  to  theirou  audregista  iepara- 
tiou  from  it ;  and,  secondly,  to  the  thinnees  of 
the  emunel,  which  rendeie  it  more  pliable,  and 
consequently  leae  liable  to  break  or  crack  nhen 
with  the  iron  it  is  mibjeeted  to  strain  by  acci- 
dent or  otherwise.  Beauty  of  ooloor  or  orna- 
ment and  bnlliancy  of  finiEh  are  secondary  con- 
siderations, not  to  be  disreicarded,  but  still  not 
to  be  sought  after  at  the  sipenaeof  durability. 
The  chief  object  of  this  invention  is  to  secure  in 
enamelled  wrouK^'t^  "r  sheet-iron,  wares  both 
durability  and  beauty  to  a  degree  not  hereto- 
fore reaehed,  and  by  operations  simpler  and 
more  direct  than  heretofore  praotised.  This 
art,  as  ordinarily  conducted,  invoUos  the 
employment  of  two  or  more  coats  of  euimel^ 
uam^y,  a  bod;  coat  prepared  eapecially  with 
the  view  to  unite  with  the  iron,  and  a  second 
ooat  which  is  usnall;  coloured  with  some 
metallic  oiide,  and  is  intended  to  impart  finish 
and  ornament  to  the  article;  andthen  is  often 
a  third  coat  over  both  of  these  especially 
adapted  for  glazing  or  imparting  polish  to  the 
whole.  The  improved  process  comprises  the 
composition  of  an  enamel  glass  or  crystal,  and 
aIbo  the  manner  of  applying  the  same  with 
othor  ingredients  as  a  coating  to  sheet-iron 
wares.  Tbe  composition  of  the  enamel  glassor 
crystal  is  aa  follows : — Sihoa,  1001b. ;  soda  aah, 
85Ib. ;  borai,  TSlb. ;  planter  of  Fnris  or  gypsum, 
101b.  to  201b. ,-  and  arsenious  acid  in  the  pro- 
portion of  1  i  pet  cent,  of  all  the  other  ingre- 
dients. These  proportions  may  be  varied  to 
some  extent,  bnt  those  given  have  been  found 
to  work  well.  When  these  are  compoundad  the 
resultant  mixture  is  an  enamel  glass  or  crystal, 
vitreous  enough  to  carry  a  glaze  of  itself,  with 
an  affinity  for  wrought  or  sheet  iron  which 
causes  it  U>  adhere  thereto  with  eittemo 
tenacity  when  burned  upon  it,  and  which  will 
not  exfoliate  or  absorb  moisture  in  quantity 
sufficient  to  destroy  its  polish.  Such  of  the 
above-mentioned  ingredients  of  tbe  enamel 
glass  OS  require  it  having  been  comminuted,  all 
are  carefully  mixed  together  and  brought  to  a 
state  of  complete  vitriflcationinarevecberatory 
oven,  with  observance  of  the  rules  applicable 
to  glaaa-maiing  generally.  Then  the  enamel 
glass  or  crystal  is  run  oft  as  naual  into  water  to 
granulate  it,  when  it  is  ready  for  grinding. 

In  making  an  enamel  for  wrought  or  sheet- 
iron  wore  lOOlb.  of  tbe  enamel  glasa  is  ground 
in  an  ordinary  porcelain-mill,  adding  thereto 
about  61b.  of  clay,  preferably  white,  and  basing 
a  pronounced  soapy  feeling,  which  clay  helps 
to  give  body  to  the  enamel,  and  to  prevent  its 
crazing  when  it  is  finally  fixed  on  the  iron  in 
the  heat  of  a  muffle.  This  grinding  process 
requires  about  one  working  day,  bat  should 
always  be  continned  until  the  enamel  glass  is 
thoroughly  ground,  and  the  clay  thoroughly 
mixed  with  it.  In  most  or  all  cases  it  is  ad- 
visable to  introduce  along  with  the  enamel  glass 
and  clay  in  the  grinding  process  calcined  oar- 
bonate  of  magneoa  in  Uie  proportion  of  8oz. 
to  1001b.  of  the  enamel  ghus.  This  salt  of 
magnesia  serves  to  make  the  enamel  coat  as 
finaUy  applied  less  transpareut,  contributes  to 
tbe  necking  or  spotting  of  it  with  white, 
and  thus  in  a  measure  prevents  the  iron  base 
from  imparting  to  the  enamel  coat  throughout 
iU  own  dull  and  unattractive  shade. 

Prepared  ss  above,  the  mixture  is  run  oft 
through  a  strainer  into  tuba,  where  it  is 
allowed  to  remain  about  one  day,  during  which 
time  a  sort  of  ripening  is  effected,  when  it  is 
finally  prepared  as  follows ;— The  mixture  being 
brought  to  about  the  consistency  of  cream  by  the 
addition,  when  neceBsury,  of  walor,  sulphate  of 
magnesia  is  added  until  the  consistency  of  the 
mixture  is  such  that  it  will  no  longer  run  like 
water  upon  the  surface  of  the  article  when 
applied  or  upon  thoEurface  of  the  mixing  spoon, 
but  is  coagulated  and  pasty,  yet  still  capable  of 
being  shaken  out  into  a  thin  and  uniform  coat. 
Two  ounces  of  sulphate  of  magnesia  have 
usually  been  found  sufficient  for  lOOlb.  of  the 


mixture.  The  mixture  having  been  finally 
prepared,  the  wrought  or  sheet-iron  article  to 
be  enamelled  is  dippedinto  it,  having  been  first 
prepared  by  the  weIl>known  procesaea  of 
annealing,  pii^kling,  scouring,  and  washing. 
For  washing  the  article  clear  water  is  used,  the  ■ 
wrought  or  sheet  iron  remaining  tlierein  until 
it  is  dipped.  Care  should  be  taken  that  the 
enamel  coating  be  not  laid  on  too  heavily,  and 
that  it  bo  evenly  distributed.  Having  re- 
ceived a  thin  uniform  coat  by  dipping,  the 
article  so  coated  is  dried,  for  if  the  enamel  coat 
is  burned  while  still  wet  or  damp  it  wiD  crack 
or  craze.  This  drying  is  accomplithed  for  con- 
venience and  despitcb  in  an  oven  constructed 
for  the  purpose,  the  range  of  heat  in  which 
varies  from  about  100  to  200  degrees  Fahr.,  but 
the  drying  may  be  accomplished  at  aumnier 
heat  in  an  ordinary  close  room; 

One  of  the  objects  of  this  invention  being  to 
produce  a  beautifully  mottled  or  spotted  enamel 
coat,  a  character  ia  given  to  the  same  by  vary- 
ing the  temperature  at  which  the  drying  is 
accomplished  within  the  range  mentioned 
above.  The  higher  the  temperature  tbe 
smaller  and  lees  distinct  the  spots  ;  the  lower 
the  teniperature  the  more  pronounced  tbe 
mottlings.  Tbe  lime  required  will  obviously 
depend  upon  the  thickness  of  the  enamel  coat, 
and  tbe  quantity  of  moisture  present,  and  upon 
the  degree  of  heat  employed.  When  thoroughly 
dried  the  coat  is  ofawhitish  colour,  andiiaimlly 
either  brown  spotted  or  reddish  brown  spotted, 
or  mottled;  and  when  burned  in  a  muffle  is  of 
greyish  colour,  dark  snotted,  or  dark  and  light 
apottcd,  or  mottled.  The  colouring  matter  of 
these  spots  or  mottles  is  believed  to  be  a  salt  or 
salt  of  iron  produced  in  ahjdrated  form  on  the 
surface  of  the  metal  during  the  cleansing  pro- 
cesses, the  same  being  absorbed  by  or  pene- 
tratinginto  the  wet  enamel  coating  when  dried. 
The  burning  process  ia  effected  in  an  ordinary 
mufie  at  a  red  or  cherry-red  or  alightly  greater 
heat,  the  ordinary  time  required  being  about 
four  minutes.  The  result  is  a  beautifully 
mottled  enamel  coat,  and  one  alao  which  adheres 
to  the  iron  base  with  great  tenacity  ;  and  as  to 
this  quality  of  tenacity,  it  is  found  that  if  the 
araenions  acid  is  omitted  the  enamel  coat 
resulting  will  not  have  the  adhesive  quality 
necessary  tor  a  good  enamel ;  bnt,  in  practice, 
about  211b.  to  1001b.  of  uliea  gives  an  enamel 
of  the  required  quahty.  One  coat  and  one 
burning  are  ntually  found  most  advantageous. 


tbe  obaerring  telciicope  and  the  colUs 
couplfld  toKOlber  by  ruck-work,  so  tl 
toDetber  by  turning  ous  piuioa  ;  and 
first  adJDHtinerit,  the  two  pencils 
Btiictlr  parallel  for  all  puts  of  th«  »! 
power  Tiries  from  1  to  10  prisms  of  G 
Tbo  Boaond  imprOTement  ia  is  the  t 
ing  rouDd  ths  diss  of  the  tun.  It  is  i 
turn  a  bcavy.  complicated,  and  dolic 
inatrament  iip«ids  down,  and  into  avi 
po'ition:  there  is  great  ri^k  at  tb 
beiDft  iiijared  bjtbefleiure.  luthsne 
tbe  Bill  o!  the  oollimatiag  teleaoopn  ii 
cide  Mf  urstely  with  the  axis  of  Ih?  g 
the  edge  of  loe  diw  i>  thea  hionght  o 
by  tbe  niUtion  of  a  amall  parallelopi 
wbosa  length  i*  equal  to  the  rsdii: 
Thus  the  parellelopipedon  alone  roti 
■peotTMDOiM  remaiae  stationary, 
exact  caincidsiiM  of  tbe  aiea  of  tbe  i 
and  the  colli  mating  telcaoopo  ia  obtai 
ing  the  ■pealmsoape  on  a  alroug  >■ 
attaehed  to  the  great  telcaoopij,  w 
adjostment  between  the  bar  and  tbe  i 


THE  AKALOGT  BETWEE 

AKD  SOUND.-I- 

Br  Pboi-.  W.  F.  Baum 

ALECTITKE  delivfred  by  Prt 
South  Kentinf^n  Mn«euni  iti 
reviaed  and  ealargcd  by  thn  fiutlia 
poBent  form  DOnlains  po^xibl;  Iha  b- 
information  eanosniiiig  tbe  intermit 
between  light  and  Bound.  By  tbo  kii 
Barrett  «s  are  enablad  to  elvo  II 
emendstiona  in  fall.— It  will  be  ui} 
tbe  present  locture  to  bring  heforo  ; 
eiperiinoata  Fbowing  tbo  rBlntion-b 
betwean  aonnd  aod  ii^bt.     At  the  on 

bttirfen  aonnd  and  light;  tbey  cnuai 
into  each  olbpr,    as    mnny    of    tbe 


fi^'tkti 


inthtir  phfi 


LCKBdingly  htl|ifi 
oammon  to  both.  The  anatocy  of  )" 
tias.  it  is  true,  Idb^  been  notic-d 
langnsne  we  find  an  int«r«stiii(t  reeo 
analogy.  The  aamewords  are  frKiU" 
sound  and  light.  We  often  apeak  ol 
Ai  wll  as  aloud  note,  and  every  od( 
tsmiliar  with  Locke's  blind   man    i 


e  bofore 


auftering  from  illne 


HfFBOTEKEHTS  IN  A  SOLAR 
SPECTBOSCOFE.* 

Bt  Wbntwohih  Ebck,  Esq. 

THE  nsBsl  prtctios  in  ohesriing  with  the 
apeetroaeope.  1  believe,  is  (o  adjaab  ths  aolli- 
matiog  and  obaerving  telescopes  ao  aa  to  render  the 
iooident  and  emnrgent  pencils  parallel  for  raya  of 
mean  refiangibility ;  and,  on  obBerving  at  eitlier  end 
of  the  speotrum,  then  to  readjntt  the  ayspieos  «f 
the  ob«erving  teleaeope  so  as  to  render  tbe  emfrgent 
pencil  parallel.  Sut  this  mode  of  prooedore  will  not 
give  the  baat  definition,  which  reqnirei  that  ssch 


Bpoke  of 

of  notes  aa   it 

f  ookinra. 

ire,  I  baliev^  eognal 

apa^  and  to  ahine, 
tiiafi  is  Um  Isstnre 

boLBh   often 
Iheatra,  are  i 

nigUtn 

quesliwi. 
■nakathi. 

let  OS  e»ttr. 
elear.  we  mi 

gro&ad  that  will  no  daubt  be  famil 
this  BBdianea,  and  hence  I  mu*t  ■« 
with  OS  MMHimally  foe  the  sake  of  o 


pnneil— that  is  to  aay,  the  pencil  firstinctdent  on  the 

first  prism,  aq  well  as  lbs  p3ncil  after  disperBion — 
sbould  ba  a trietly  patallrf  [  and  (his  adjuatmeut  of 
two  Tu-idblit  can  scnroely,  to  far  as  I  am  imif,  be 
made  while  the  tp*r^rosaape  is  iu  position.  Now,  in 
tba  improved  spectroscope  alluded  to,  tbe  CDll>mBtiDj« 
and  otsetving  tolescop«  arc  placed  close  together 
and  paraild  to  each  otlier,  so  Ihnt  tbo  observing 
tpl'Kcope  ahall  receive  the  raja  after  two  internal 
total   reflectiaDB.     In  thii  pnitiou  the  eyepiece  of 


Had*  hv  Ur.  Qnil>b  tor  piol.  Zouur.    From  the 

Ittmlhty  Volieaa  oE  the  R.A.B. 


Hmad.    Agui 

awartlij  has,  oi 

"."sV^frdln 
dull  Bonnaii)  :  n 
an  able  articli 

(8°nsmt)-to  | 


iiw  nnaloii.-. 
wo  lian  E»i 

,  Bna   SODIO  <I 


ot  a  hntkr,  Indbidine 


Titct  ndcLuced  in  1  tio  profoiinil  art-cId  on  tl, 
bv  tlio  Itislit  Hon.  #.  E,  (llirtjtoBC,  in 
(.'^Hlirr.i,  Ucbiber,  lSi7  j  anil  in  thr  ftnt-n^ 


eye  and  «r  rudpeotirely.*' 
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■tniifala  nwm  of  nuittn,  in  the  ■&.•«  of  light  o! 
oiiit*  inicDriblo  moleoulBf.  Thii,  inrlecd,  it  IrQB 
Umnfibtnit  Iha  mnmlogj  ;  PDundiii  >  prMB  ntireiciiM- 
tjon  of  il5  littar.  lijrbt.  Hera  I  bare  a  tuning  fork, 
ilMD  dmriog  a  boir  otct  the  proniis  of  which  )ou 
■ill  heir  m  loaud.  The  t«ct  thit  the  fork  ii  vibr>t- 
Lif  un  baeuUj  demon ■tntted  b;  bringinfr  itnitmiiut 
1  bitlu  li^ht  Bi»pnid«l  ball  The  monient  it 
iHcbM  the  ball,  tba  UUar  will  be  toeud  to  and  fro, 
nd  u  tbc  Hnnd  of  the  fork  diei  away  the  ba'l  will 
piduall^  coma  to  reit.  Vibratloni  of  moleciitH 
piinc  riie  to  l-ght  MnDot  be  made  erident  to  the 
m,  tte  umallneM  of  theae  moleeulei  and  the  rate  ef 
imx  aoiion  tianroend  the  K^aap  eTen  of  our  bigheiit 
iutnuaeLtal  j^wera,  and  oaa  odI;  be  dodni^ed  bj 
NwiHUDg  which  ii  nadtnd  euier  bj  this  tmt 
KaloRT  we  ara  coDiidraiDc. 

let  u  BOW  inquire  ia  what  way  thpae  TtbratioiM 
MOhthaeje  and  car  mpecUTalr-    IniKineaatick 
■tmied  in  •  lake  ef  still  water  and  mOTed  to  and 
bar  a  wriea  ot  witm  will  be  prodaead  traTellirp 
ntward  and  ooward  from  the  centre  ot  diiturhanee. 
TWm  ripploi  moriiK  onwarda  will  finall*  atrika  the 
awdi  wLieh  may  ifrow  on  the  bank,  and  bond  thrm 
tgandfm  in  psrfeot  ■ynchroniiia  with  themoti" 
d  the  Mick  ia  the  centra  of  Ibe  lake.    Junt  in  I 
man  ura;  doea  tte  loiuid  of  my  Toico  eicito  aer 
paka  tbrauph  the  air,  and  ber.dt  thn  dram  of  yc 
mn  to  and  fro  in  pedcet  accord  with  the  yibratif 
vJiith  are  takinft  place  within  my  larynx.     Wo  caD 
tUuD    an   idea   of  thia    traDBmiBsion    of    motioi 
tilhant  the  tranilatioa  of  matter,  by  moans  of 
uple  tiperlmCDt.     Imagine  tbie  long  elastic  tnb 
ta  be  tbe  oul;    medium    betwenn    myaelf  and  m 
■Bitant,  Mt.  Porte,  wbo  bold*  the  othir  end  of  th 
lib*.     T  wiab  to   commimicato  with   him,  and,  t 
■raue  hii  attaotioB,  eiie  a  enddea  jerk  to  the  tubi 
Tea  obairve  Iho  JM-k  trayela  alore  Iho  tube,  an 
More  I  eao  ipaak,  it  baa  reached  Mr  Porta's  has 
mi  jrtked  it  aiide.     Bo  that  somcthins  baa  goc 
fens  me  to  Mr.  Porta  and  conreycd  my  idra,  a:^ 
jA  that  iomethiDg  ii  not  matter,  for  the  tnbo 


It  ii 


:ope — the  so-called  leDpiUra  flame.  I  bare  here  a 
ill  barntr  thrau)ih  wbirh  ordiaary  coal  gas  can 
c  pa'f  ed  from  a  holder,  placed  there  for  the  purpose 
f  looreasinir  Ibo  prwaure  apon  the  gaa.  If  no*  I 
light  thia  tall  tapirinji  jet  of  gas,  and  pliLCe  weights 
apon  the  holder,  ao  tbut  tbo  ga*  aball  hn  urged  with 
gnater  and  greater  fclecity  throngli  the  banter,  I 
shall  preapntly  arrire  at  a  point  at  which  the  gas 
wUl  be  extremely  aensitire  to  Bound.  There  it  ia  : 
and  yon  ohierTB  thefu^t  that  not  only  doee  the  flams 
shrink  under  the  iuflaeniie  of  the  sound,  but  tbnt 
the  slighteit  aona  1  brvoks  down  thn  (lane,  eren  if  I 
go  to  a  great  diilance  from  it.  Thn  olink  of  <wo 
eoioB  make  it  fall  from  a  height  of  22  Inehee  to  lets 
IhaD  eight.  Tha  motion  ot  the  fl:ima  ia  not  due  to 
the  impact  of  pulTa  of  air  upon  the  surfuEoot  the 
flams,  bnt  is  due  entirely  to  ronoronii  nbrationa  ;  in 
a  pmiouB  lecture  di  Itrcred  to  the  HcisDco  teachera, 
I   hafe   entered   into   the   cauae  of  tbia  curioua 


SCIENTIFIC  SOCIETIES. 


BOTAL  ASTBONOUICAL  SOCIETT. 

THE  areond  roeetiDZ  of  ths  new  Session  was  beld 
at  the  S'H^ety'a  Hnoms,  Burlington  House,  OB 
Friday,  tbe  12tb  inst.  ;  Lord  Lind-ay,  H.F.,  FiMi- 
dent,  Ln  tbe  chair. 

M.  Cimille  Flammarion,  Arsnne  ds  I'ObaRTa- 
toire,  3G,  Pari-,  and  Alfred  J,  P.  Shepherd,  Ean., 
B.A.,  Queen's  College,  Oxford,  were  boUeted  for 
and  dnl:r  elected. 

Captain  Abnsyrfad  a  paper  "On  tbe  Photography 
of  thn  Bed  End  of  the  Sprctnim."  He  aaid  that 
abont  (wo  years  ago  he  had  read  a  praliminary  eota 
npon  the  anbirot,  in  which  he  elated  that  he  had 
succeeded  in  obtaining  photographi  of  parts  of  tbs 
ipedrnm  a*  far  balow  A  as  A  is  below  D.    Hs  bad 


ffecMd  W  toweI  '  ihonght 
Bounds,  but),  I,  e,b"  whi^pfr"  and  "  bosh  are  all  .n^i-nr  •< 
TBry  powerfal  in  their  action.  So-w  thia  flimo  is,  i 
fact,  an  example  of  what  may  be  oallod  sympatlu-tii:  hoc  eit 
vibration.  If  I  Ftrike  this  particular  tnning  fork  .  ,Fcre  B- 
and  bold  it  otst  this  pnTlimlw  jar  of  air,  you  will  theory 
obserre  there  'u  a  laud  rciufotccment  of  tbe  sound  I  larger 
of  the  fork  ;  that  is  due  to  the  fact  that  tbs     ' 


..„__ __    redeem  his  promise  b;y 

further  information  on  ths  sul'jeet.  He 

by  the  nie  of  gums  and  a  method  whioh  bo  did 

iiplain,  Buccefded  in  obtaining  emnliions  whioh 

itire  to  tbs  red  end  of  the  spectrum.     His 

IS,  that  bytfaia  means  ho  had  obtained  ■ 

1  mora  eomplieated  molccalo  which  was 

wave-lengths  than  the  ordinary 


lata  taansmitted,  and  a  aeriea  of  Jerka  giye  rii 
JtB  Bsa,  to  a  aeiie*  of  progres^iTs  warei. 

In  TikB  manner,  a  bell  when  stnek  dellvei 
AntioD  1o  tbs  ur  aronnd,  atrial  pnlsei  arettina 
bmed  wliich  striking  our  ears  give  rice  to  the 
mtttiOB  of  sonnd.  Wbon  a  body  ia  made  in- 
■ideacnit,  tbe  molecnlar  Tibrations  do  not  throw 
flt  air  into  motion.  A  finer  and  mora  elaetio 
■sGam  i*  necessary.  There  ia  abnndoDt  reason  to 
Wine  that  anch  a  medium  called  the  tuminifcmns 
Air  csitli,  the  waves  transmitted  through  which 
|li«  riia  ta  Mnaatione  of  heat  and  light.  Tbe  rate 
4  inpagation   ot  these  Fonnd-bearing   and  lipht- 


Ugbt,  tba  former  haring  a 


a  tbe  Eenetie  of  si 


Midi  Light  pasaing  through  a  Taenom  trarelB  at 
■a  tats  of  186,000  mile*  in  a  locond,  wboreas  loand 
hndling  thionirh  iron  only  moTC*  at  tbe  rate  of  3 
dKiBBiecond,  and  trarslling  Ihroogh  air  only 
■Mti  nt  the  rate  of  S-IOtb  or  l-Sth  of  a  mils  in  one 
f  MBB&.  Vlt  ^T«  therefore  an  enormously  greater 
I  ifciilj  inlhti  taieof  light  tban  in  tbe  caieoFi-onud. 
K  la  I*et,  the  v  luciCy  of  sonnd  tbrouRb  air  is  ersu 

■  MMfleil  by  tie  Telocity  of  a  cannon  hall,  so  that 
I  te  h^  will  leaoh  ita  target  befora  the  sonad  of 

■  fti  exploiiaD  t>f  the  cannon  ia  heard.  Yon  may 
^  Ma  it  in  muni  nnmbefs  that  Mmnd  traTSla -1,100 
^htnaaeeona.wbilat  light  trarels  IBii.OOO  miles 
^%y  tMHmd.  If  a  cannon  were  fired  at  thia  momtnt 
""jftABrainghan,  whioh  is  113  mile*  away,  tte  aound 

'TBtlfti  report,  Bnppo*ing  it  were  audible  at  this 
"-^M*"**!  vonll  iiot  be  heard  here  till  after  the 
'  Eiimtcs  ;  whilit  the  light  of  tho  flaah 
"  '  'ims  have  reached  tho  aun. 
may  say  that  eonnd  travels 
>  100  nne*  ot  UT,  in  the  time  that  light 
otkwgli  91  million  milve  of  ether. 
Ail  nill  ^re  yon  some  ooDceptLon  of  tbe  snoi^ 
^filnraci  in  the  rate  of  propagation  of  these 
MtgJaef  ntotion.  Ss  too  we  find  the  relatiie 
^,U  *ell  a  speed,  ot  aonnd-bearing  and  lights 
*W|  iiii-i:  is  vaatly  disproportionale.  The 
;nnd-waTe,  say  tbe  miildle  C  of 


-_ itbin  thojnrii  exactly  tuned  to  the  Tibro-  lodiiie  of  silrir  molecnie.     Someof  tbe  photograpb* 

tioaa  of  tbe  fork— hence  there  ara  sympathetic  ribra-  ■  irhich  ho  hail  obtalntd  wera  thrown  npon  tbs  scrsen 

liona  sat  up  in  tho  air  of  the  jar  wbicb  ouemont  ths  '  hy  meens  of  the  electric  light.      It  appeared  that 

sonnd  of  tho  fork.     Now  in  the  flame  we  baye  a  tbo  plates,  aa  prepared  by  him,  Ibongh  aentitiyeto 

symjiathetic  ribratioD  ot  a  column  ot  gaa  analogona  '  the  red  and  nitra  nd  parts  of  the  Bpeclrnm,  ««n 

to  the  Bympathatic  nbratlon  of  tbe  rolumn  of  air  in  jot  a^nsitive  to  thnyellow  ray*  ;  thera  wni  conaa- 

the  jar  ;  only  in  the  case  of  tba  flame  tbe  sympathetic  .^uently  a  gsp  eitondlsg  from  a  little  below  E  to  C. 

ribration  ia  accompanied  by  a  manifest  cbenge  in  in  Iho  pbnWi  graphs  which  were  taken  with  n  diftrao- 

tbo  aspect  of  the  flame,  whereas  there  ia  nocbange  tion    spectrum,  tbe  linen  were   beantifnlly  aharp. 

erident  to  tbc  eye  in  tba  aapnct  ot  the  air  within  the  3e  bad  submitted  them  to  Professor  Piaiii  Smyth, 

jar.     You  aco  illnstrationa  of  tbia  const-inlly.     For  ^bo  said  that  tbe  pbatographa  raminded  him  of  the 

inrtince,  if  a  Ftore  be  poiat^  on  the  edge  of  a  pre-  red  rrgian  of  ths  spectram  aa  aeen  nnder  the  beat 

sipics,  and  a  series  of  pnfta  ot  air  grntly  rock  ths  flonditionn  in  the  clear  atmosphere  of  Spain. 

Htone  to  and  fro.  should  the  period  of  tbe  motion  of  |      Mr,  jig  I,^  Bnn  complimented  Captain  Abney  on 

iho  slono  coincide  with  tbo  period  of  the  ancoessiTo  ibe  impeitaut    discOTCry  which  bo  had  mads,  and 

PuIFk  of  air,  the  stone  will  ultimately  be  moved  ao  ukcd  whether  bs  bad   made  any  progrca.i  in  the 

fiolontly  that  it  will  fall  over  the  edge  of  the  pro-  ,litwtion  of  producing  coloured  photographs  similar 

=-'--      Thus  a  profound  ohnBge  ia  fst  nn  by  tbe  '  u,  thojo  which  had  been  taken  by  M.    Bcoqnerel 

'    "'d   in   the  lome  years  ai 

■ta  j     c    ■  ■     ■■ 

^nge  thea'peet  of  natura  for  a  oomiderable  di 

»nco.     Now  inst  in  a  similiar  way  this  flame,  whi ,. „--,—-  _  ..       .         ,      , 

sctcd  nponby  certain  vibrations  to  which  it  responds,     ^poQ  the  different  oxidising  powers  of  the  dilterent 
indergoe*  a  profonnd  and  entire  change  in  its  atruc-    nave-lengths  of  tbe  spectrnm. 

tore.  It  ia,  as  it  were,  a  stono  poised  at  the  ed^e  I  Lord  Lind'oy  aaked  Captain  Ahnsj  how  he  bad 
at  a  precipice,  or  like  an  inverted  cone,  a  body  m  managed  to  focus  for  the  nltra-rcd  parta  of  tbo 
un-itable  equilibriom,  eaaily  npFct  by  a  fcobl«  fores.  ]  gpcctrnm  i  He  bad  noticed  that  tho  lines  an  hi* 
I  wi<b  now  ti  chow  you,  by  means  of  oar  flame,  photwraphs  wbto  very  sharply  defined  ;  bnt  faeeon- 
that  jnst  aa  light  gradually  decays  aa  it  Isavea  its  oladed  tint  the  focusing  must  have  bsBB  obtained 
origin,  so  eonnd  also  deoaya.     If  we  go  twice  as  Far    by  a  teatative  process. 

away  from  a  smnll  source  ef  light,  auch  ai  a  candle,  ,  Captsdn  Abcey  said  that  he  bad  not  oome  to  the 
ire  shall  find  that  tbe  intonaity  ot  the  light  is  only  '  Bociety  to  be  pumped.  He  hod,  however,  obtained 
one-fourth  aa  great  as  it  was  at  tbe  original  dia-  '  the  tocns  by  a  tentative  process.  It  wonld  be  seen 
lance.  In  tho  rame  manner  sound  gradnally  deeaja  that  there  were  lines  upon  the  pbotogrsphs,  which 
with  diiitance.  Ws  find  that  on  doublirg  our  dis-  mnld  not  be  seen  with  tbe  eye,  and  there  wore 
tanee  the  intensity  of  tbe  sound  from  a  small  sonrns  groaps  of  linos  diitinctly  defined  npon  the  pboto- 
is  only  one-fourth  ai  great,  and  on  trebling  tbe  dia-  ,  grs]ih<,  which  could  only  be  aeen  with  the  greatoit 
tance  only  one-ninth  as  great  as  it  fir^t  was.  Tou  ■  difficulty  in  obssrving  the  spectrum, 
will  be  able  to  perceive  ths  decay  of  sonnd  by  I  if„i  Lindsay  aaid  that  he  felt  snrs  that  tbe 
BTadually  moving  a  watob  away  from  the  flame.  -  socisty  wonld  join  with  him  in  returning  a  moat 
YoQ  observe  cow  that  this  flamo.  though  not  a<  '  conlial  vote  of  tbanks  to  Captain  Abney  for  hi*  in- 
seiir.itive  as  it  can  ho  made,  for  in  a  room  of  tfaiii  I  tereating  cimmnoication.  He  would  only  odd  tbit 
kind,  subject  to  a  great  many  draughts,  we  cannot  nhen  a  paper  of  such  interest  was  brought  befora 
obtain  it  as  tcnsitifo  afl  in  a  laboratory  properly  pro-  '  Uie  society  tbs  fellow  making  e»ch  "     ■'" 

pared  forftho  purpoJO  ;  novertbcluss  even  horo  wo  sec  ^.i.i  ,.ni.  mmil  n  Uliln  nnwu-eiamini 
the  flame  beats  time  to  tbo  watch,  but  on  taking  tbe 
watch  further  SKiy  the  flame  ceassa  to  respoml  io 
it.  I  will  now  intraduos  a  tute  betwoen  the  two, 
and  we  find  by  tbs  renewed  respouie  of  tbe  Bame 
that  the  tube  baa  prevented  this  docar  ot  sound. 
Tbi<i,  in  fact,  ia  the  liefaavionr  of  speaking  tubes, 
lilar  law  holds  good  for  light ;  we  may  pre- 


vent tbs  decay  of  light    . 

parallel  beam  tbrougb  tho  air  or  by  sending 
tbrougb  a  glass  rod,  which  is  tbe  analoguo  of 
epeaking  tube,  inrrssant  internal  icfloction  pn. 
venting  the  lateral  diiergonce  of  the  beam  ot  light. 


„„_, .  .  kudshould 

remember  the  pl°atnre  and    information    be   was 
affording  to  tbe  other  fellows  of  the  soriety. 

Mr.  Do  La  Buo  aaid  that  Captain  Abnej  might 
have  the  consolation  o(  feeling  sure  that  nia  well 
wonld  not  be  pumped  dry. 

Mr.  Eonyard  read  a  — 

bnou  received   by  the  ajiii,vuuu>.-i  — v,,-- — 

Fiaean,    the    Pcoaident    ot    the    French  Academy, 
atatingtbat  a  eommittes  hod  been  f ormsd  for  the 


P  IniEtli  of 


(  fifty   1 


of  light,  r 


P*l«lit,i.-ga]ythe  fiftytbouiandih  part  of  an 
r*  SotiriilstHidiDg  this  vsBt  differvnce  many 
gWajiBBontoboth.  This  ia  to  say,  from  the 
"'"jW'ot  COB  agent  Doder  certain  conditions  we 


,^,  „„„ _.  -. Leysrrier.     Snhsoripliona 

internal    lefloction    pro-  '  („,  thia  object  might  be  sent  to  M.  Fiisan,  or  the 
HI  nf  «iiA  hoBm  rtf  llflh*      I  '  -  ■  rfl  of  the  French  Academy. 

itrouomer  BoyiJ  said  :  In  refereaee  to  this 

I  matter  I  think  it  daeirablo  that  tho  aodety  sbonld 

The  death  is  acnoanceil,  at  tbe  ago  of  60,  ot  Mr  remember  wliat  baa  been  dons  in  othor  instaoota  of 
Walter  Bucban,  acolptor,  manv  apeeimOBB  of  whose  ,  a  eimilor  charocKr.  Two  or  firco  inatanoea  oooar 
chiael  «dom  the  exterior  ot  the  Houbbs  of  Piirlia  jg  „,  aind— one  waa  the  erection  of  a  monument  to 
ment.  thn  lieda  Town  Hull,  and  important  bnild-  g;,  ig^^  Newton,  at  Graatbam.  I  am  not  aware 
inga  in  Glaagow,  Halifax,  and  other  large  towns.  i  ti,nt  stups  wera  taken  in  that  iuitonco  to  Bolioit  oon- 
—  -  .    .     -  ..      forty;  '  iributiona  from  foreipn  men  ol  aolonco.  _  I  speak,  of 


■Hi*™.- 


And  tl 


1=  there  is  _     ., 
iiri  both    the  p.— 
a  of  tbo  1 


a  ju» 


tobeliev 


^ts  of  wt 

ET"'"'  "'•'!  of  progress  of  tho  wavea  ot  each 

jVcfaiL  on  Ow  density  and  (U-ilicity  of  the 

*t^  tr^v.  r-B.     For  tho  element  of  f  ii3  doeB 

fioDoflisw.     Before,  however, 

ity  of  thtt'e 

d  l«aijng  waTSi,and  thu  way  in  wbioh 

a  delicate  phono> 


.,.__. _.ited  solution  otalum,  and  ' , 

then  brushed  ovpr  atvoral  timeB  with  a  logwood  „,,  g, 
decoction  prepared  aa  followe  i— Boil  1  part  of  best  |  ^^i  d 
logwood  with  lOpartsof  water,  filler  tb rough  linen.  ,  j,  i^^ 
mi  evaporate  at  a  gentle  heat  until  tV ' 


under 


only  ofwha 

I  bolievotbatwhal 


ia    redoced  one  -  half.      To    every    quart    of    this  j-;.„„i  ^  Koglishmen,  I  3o  not  tliiiik  that  mncl 

add    from  10    to  15    drops    ot    a    aalurated    Bolu-  i  ;,,„.(,:„,,  -»,  dotia  in  England.    Inmyownvioi 

tion  of  indigo,  completely  neutml.     After  apply,  i ' ,  .,,'„ -,.' ,  ;►  seema  to  me  tbat  a  feeling  of  looi 

ing  this  dye  to  tbe  -»f ■  ^"l- 'J' 'fj;^' ^^.^'"J-  ?  Ide^bo'u  d  b^  Xd  on      I  am  q.i«  -nr',  tbat.n 
"  "ti't^tfi^^l?d'"^°dr.t:uK...^ti^^^^^^^^^^^^ 


imitattoB  of  ebony. 


I  was  B.  very  great  i 


.nytbing  bat  one 

_, ctual  giant.    Ho 

but  I  eoosidei  that  eaoh 
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eonntn  ii  well  Me  to  look  BFIer  snd  cdalmts  the 
mm  ofteitnet  of  it>  OKU  aation^itr. 

Lord  Liadity  atntail  that  it  had  been  aogKoted 
tb»t  tha  looiet;  miKht,  u  a  bod;,  lubacnbt,  but  it 
B«en*S  to  b«  donbtfnl  nliethar  tfaa  coancil  h»d  by 
tta  bja-lawB  ponar  of  Toiiag  maoaj  lor  anoh  an 

Mr.  JenkiDa  thaa  Tsad  ■  papar  on  tha  "  LnminiMU 
Spot  aa    Hfromy    in    Triuuit."    After    Ttfnrrmii 
to  tha  raeords  ct   ths    oboerrktioni  of  tmuita  of 
Maranrj   mada  daring    tha   lait   170  jeart ;   he 
name    to   the    coiidiuion~-(I)   that   in  tba   Maj 
trannla,   whan    Htroary    is    near   apbelion,   thr 
luminoni    ipit    ii    in    adTanco    of    tha    oentre    of 
the  plauat,  wheraai,  in  tha  NoTsmbgr  tianaita,  when 
the  planet  la   near  perihelion,  it  appears  that  the 
InmiDoaa  ipot  fallows  the  centre;  (2}  tha  laioinon^ 
apot  has  naTsT  been  leen  at  the  oentre,  bat  always 
a  littla  lonth  of  it,  and  it  cancat  he  das  to  dilFn 
tioD  ;  (3)  in  aome  of  the  traniita  two  apots  hura  he 
aeen  ctme  toBsthar  where  ahortly  before  only  o 
waa  abaarred ;  (4)   in   the  May  traoiiita  tha   He 
round  thn   planet  are   dark  and  naboloui,  wh 
in    the  Noretnbei   traniita    they   are  bright, 
tha    two    transit*     moat    aconrately    abeerred  —  | 
namely,  those  of  May,  1S32,  and  Noiemher,  1808-  \ 
tlte  contrast  was  found  to  be  Tccy  great  and  typical,  i 
In  the  1832  transit  there  was  a  diffused  spot  pieced-  i 
ins  the  contra  with  dark  rings  round  the  planet, 
Whne  in  the   1BG8   transit    there    was    a    sbarply- 
dcGned  spot  fallowins  the  centre,  with  briHfat  riogs 
snrrooDdiQg  the  plaoal.     Mr.  JaDkins  tfasrefore  con- 
dnded  that  oa  the  6th  of  May  nrit,  whan  Mercury 
will  be  uaar  aphelion,  tbelniniDoua  spot  will  not  M 

diffiued  spot  rather  to  the  aonth  of  the  centra,  and 
tiu  planet  will  be  snrronnded  by  dark  nebnloui 
rinDi,  and  not  by  light  ones. 

llw  Astronomer  Boyal  said  that  ha  was  somewhat 
■niprised  that  Mr.  Jeukiaa  had  not,  in  the  surrey 
of  the  obserTations  which  ka  had  made,  taken  any 
noUce  of  the  obserratiDus  made  at  Oreenwicb,  which 
wer«  pnbliabed  in  tho  annual  Tolumea  of  the  Boyal 
Obaerralory. 

Mr.  Chambeta  eTpresitd  a  wish  that  the  paper  of 
Mr.  Jenkins  might  be  pnblirhod,  po  as  to  be  m  th« 
hands  of  tetlowa  before  the  Cth  of  May  neit. 

Lord  Lindsay  said  that  he  bad  intended  to  ask 
some  of  UiB  gentlemen  who  had  obseiTed  tha  transit 
ofTenni  to  aid  him  in  bringing  out  a  circular  Bug- 
gaaliag  the  physical  obaarrations  which  should  bc> 
attended  ti>.  He  feamd  it  was  now  too  lata  to  a?): 
the  aid  of  the  society  in  anything  of  this  kind.  H" 
baliered,  howarer,  that  the  obserTarg  at  Withinaton 
had  isined  a  einniar  with  SDggei 

Mr.   Bsnyard  said  that  the _. 

teferred  principally  to  obserratiotia  of  tha  time  oF    itron(;ty 
._  .    ,.   ...      u  bImi  of  great  importance  that  the    fiperimt 


IN8IITUTI0M  OP  MECHANICAL 
£NaiNEEB6. 

A  T  tha  meeting  of  this  inttitntion  on  Friday  in 
l\.  the  Hall  of  the  Institute  of  CiTil  Engineers, 
Weetminster,  Hr.  John  BobiaaaD,  of  Manchester, 
i%  tba  ofaur,  a  paper  waa  md  by  Mr.  William  Boyd, 
ol  KewcastlMO-Tyne, 

On  EzpeiimeDta  Belatlve  to  Steel  Bollera. 
ti  1877  Messrs.  H.  Clapham  and  Co.,  shipowners, 
oF  Newcastle,  decided  to  baild  a  nrw  steamship 
wholly  of  steal,  and  specially  snited  for  the  Bilbao 
iron  nra  trade.  The  contract  was  given  to  Messrs. 
C.  Mitchell  and  Co.,  Walkar-on-Tyne,  and  tha 
rsacbinery  was  ordered  from  the  Wallsand  Slipway 
llompany,  who  were  to  conf  truot  tba  boiler  entirely  I 
of  steel  made  by  tha  Landore  Slemena  Sted  i 
Oompany.  Aa  the  Teasel  was  to  be  classed  at ' 
Lloyd's,  the  machinery  and  boiler  came  under  the 
aaperrisioD  of  tha  engineering  department  of  tbnl 
^sciely,  and  to  satisfy  their  conditions  the  eiperi- 
ments  described  by  Mr.  Boyd  were  undertaken.  It 
%ras  determined,  after  careful  oonsideratinn  of  tha 
lesults  of  certain  eiFerimenls,  that  it  would  behest 
to  nsa  steel  rircts,  and  to  fit  the  boiler  with  soUd 
.Irawn  steal  tnbe>,  so  that  tha  structure  might  be 
I  omogeneons.  Teasile  laata  showed  that  regularity 
cf  quality  wai  no*  o'ltiunablo  in  a  larpa  speoifica- 
I  of  steel  plates  without  praclical  difficnlty,  and 


Blii^building.    It  was  held  that  whila  tlie  propazin 

the  oott,  haTiag  regard  to  Uia  rMnoed  weight 
Tixinired,  woala  warrant  tha  shtpowner,  from  a 
cammercial  point  of  view,  in  adopting  the  lightar 
and  stronger  material.  That  theaa  Tiaw>  wen 
nhared  by  shipowner*  was  ahown  bf  many  ated 
TMsels  being  nnder  eonstnietiofl,  ami  dnrinc 
lira  last  12  months  the  committee  of  Ltoyd's  had  had 
hdon  them  tbe  partionlan  of  orer  5,000  tons  if 
^tiling  ships  and  18,000  tons  of  ateamara,  with! 
view  Is  such  ships  being,  if  bnill,  placed  n^OD  ths 
I'gistry  book).    Ha  eotared  iata  the  sal^eetiD 


t  than  twi. 


though  th 


It  would  seem   that  "  choi 
■rior   to   the   ■' 


rangement,  even 
solid  plate  left  untoncbed  by  riret 
holes  remamco  ihe  same,  and  that  the  joints  if 
insda  in  steel,  would  stretch  vei^  considerably,  and 
[riiere  the  preaaure  in  the  boiler  long  i»fora  it 
might  Bctually  burst.  These  trials  showed  brieSy, 
dilh  rrffsrd  to  punched  and  drilled  holes,  that  the 
inaterial  is  not  injured  by  drilling  j  tint  it  la  in- 
jured to  tbe  extent  of  about  33  per  etnt.  by  punch- 
ing i  hnt  that  tbe  nature  of  the  material  is  restored 
notirrly  if  the  plate  be  heated  and  annealed  aftei 
pQDching,  and  allowed  gradnally  to  cool — a  proeesa 
nf  which  the  benefit  may  be  largely  obtained,  it  was 
pnggesled,  by  using  heated  steel  rircts.  In  con. 
■    *      "     "  ithor  spoke  '~  ' '    —■"--'  — 


[latail,  and  tha  nanit  ot  his  calanlattona  was  ia 
f.iTonrof  steal  ships  being  more  profitable  oarrien 
tliBu  iron,  and  pointing  Ut  the  fact  that  some  resssh 
bad  been  mumng  for  years  withont  leading  to  tht 
caneluaioD  that  there  waa  mora  rapid  datenoraUm 
[OS    '"  '***'  *'""'  "*  '""'  ''  ^  Tesaela  were  proparlj 

,1  _f  lu-i  I  caatsd  and  attended  to.- 

,t  of  that  I     ,j,^^  ^^^^  p^p^_.  ^  j^y  „_.   ^  ^  .^.^^  ^^ 

tint  cOQStruetor  oE  the  uBry,  on  tha  "  ComparaltTI 
Ifficiency  of  Simple  and  Tmn  Scmr  PrDpaDaaia 
]  leep-draogbt  Ships."  Ha  went  at  length  orv  thi 
[.uamiog  powers  of  many  of  our  irenolads,  and  hM 
that  tba  resnlta  affirmed  that  twin  screws  had  p(«nl 
more  eSieiant  than  ainjla  soraws  aa  regarded  aemaa^ 

t)r.  Joseph  Woollay  than  read  a  paper  on  tki 
' '  Theory  of  Deep  9ea  or  Osoillattng  Wayei."  Ha 
entered  into  an  analytical  solntioa  of  tha  proUni 
prisented  in  the  proposition — that,  while  ittf  s« 
iiarn  do  conform  to  the  known  laws  of  Sol 
TdotioD,  there  may  ciiat  other  forma  of  motioa. 
The  other  papers  were  chiefly  of  a  strictly  tacbnial 


1  iteel  boiler  to 
!  the 


KICSOSCOPICAL  80CIBTT  OT 
LIVEBPOOL. 


it  the  Royal  Institution,  Lirerpoolj  Mr.  QMrpF, 

ilhantrell,  Prealdtnt,  in  the  onsir.    The  kin.  mt-  . 
innounced  tbe  following  donations  :  Six  alidaa,  ma 

TTstale,  from  Mr.  T.  H.  Day ;  "  Daa  Microsenp  . 

_ „t  lenr  Usages,"  by   Cberalliar,  from  Mr.  ^^B.  - 

pactationoftbefutnresmploymentof  Siemens  steel     Weightmaa ;  a    Tolome    of    micro- photORrq^  if  -. 

,1....  r..  .V -'rnction  of  boilers.  Diatomaeoee,  taken  by  and  preeented  to  tbe  socittf  . 

'  which  followed^  Dr.  Sj™™    ty  Dr.  John  Eodniayne,of^ the  Bolton  _Ine^o•oop^  ■ 

-       -       ,  . : icol  Socdaty,  te. 

h,  there  would  not  be  Dr.  Bicksrd  eihibilad  and  eiplained  a  new  (mi 
ion  of  strength  by  „{  polaripcopa  for  tbe  oiyhydrogen  micteaeaf^ 
:.j:..i.j      a..:...       .(^^itinK  also   ita   effooti   with  Ihe    new   wtjfM 

jitern  oil  lamp. 


pbysiosi  phe 

alluded  to,   should  be  citrefullyL. 

geaUons  with  rsgaid  to  ohserratii 


tended.    He  had  lately 

_,  at  Swindon  with  a  xiew  lo  oi 

Jenkins    had    <teel  boilers,  which  he  might  say   entirely 
Ldied.     Any  sng-     for  it  seenoed  impossibla  to  bunt  a  >t«!l  hnili 
'       '  its  and  Gttinga  might  be  opened 


the  spot  or  spots  of  light  near  tho  centra  of  tho  I  '-o  permit  leakage,  bnt  tha  plates  would  not  break.     Jrawinn 
nlanet  wonld    ba  of  eoniidarshle  inteisk-t    si  iker..    Ur.  Twaddle.  roferrinE  to  a  letter  from  a  French    r^naim"'  I 


inrstinit  i  number  of  eiquiailely  fine  microaeopio  tradafa  if  -: 

"'cd.     Unrnjnnt'  curres  on  glass  and  steel,  drawn  l^ylbk  - 

™,  ™,.=.  ;  the  I  s  G.  West,  ot  London. 

twisted  so  at  |      The  President    (Mr.    Chantren)    t 


planet  would    be  of  considerahle  interett,  as  theri'  I  Ur-  Twaddle,  roferring  to  a  letter  from  a  French    Criapn     (oanTarroid  al^},  showing  the' i 
aeemed  to  b«  etill  a   great  deal  of  mystery  aboDt    9nginear~-M.  Barbar,  of  Crsusot— said  that  eteel    g{  pcotoooooos  from  the  plaat  in  ita  daosf 


tba'-UlH 


it  was  by  tha  atody  of 


'zr. 


and  apparently   inexplioabla  phenomena   that  nev  U-   -     - 
facts  were  frequently  brought  to  light.  1  there  si 

Mr.   Kcobel  <aid_  that  the  Wasbio^n 


u  being  nsad  largerly  ii 


«  both  for  loeomo-  I  tQlgj 


IS  boilers,  and  that  the  typical  boiler 

to  be  of  eteel-    Mr-  Platts  said  hii. 

erie  nee  of  French  steel  for  looomoti  re  boilers  had 

_, ^ n    oofortonate;   within   two  months    the    fire- 

obserrers.  It  datuled  the  methods  that  shonld  hi^  boxes  oF  a  large  number  of  engines  had  all  spilt,  and 
adopted  for  secaring  the  time  of  contact,  and  a  dia-  I  be  should  like  to  know  whether,  Bnppoiing  ODrlargs 
gram  was  given  which  it  was  anggested  should  be  ironclads  were  fitted  with  steel  boilers,  and  they 
placed  at  a  distance  of  half  a  mile,  and  examined  in  I  were  obliged  to  opente  in  the  Black  S«a,  or  in  any 
Ordar  to  prepare  the  obserrer  for  the  apparent  eiic  part  ot  the  world  where  it  might  be  aeoes'ary  for 
of  the  planet.  sntbmcite  or  any  rery  hot  ooal  to  ba  used,  their 

The  Astronomer  Royal  said  that  owing  to  thn  firo-boiM,  if  madaof  this  "  mild"  eteel,  coold  stsni! 
Transit  of  Venu  Kipedition  he  bad  now  at  thii  I  for  any  coniiderable  time.  Mr.  Twaddle  said  that 
Boyal  Obserratory  several  trleieopea.  He  was  noi  { in  the  typical  steel  boilers  used  in  the  French  Nary 
at  liberty  to  allow  Uiem  to  be  taken  away  from  th^  the  fire-boxes  were  not  of  steel.  Dr.  Siemens  anil 
Observatory,  but  if  a  number  of  gentlemen— say,  I  Mr.  AiiamBon  concorred  in  beliering  that  baii 
eight  or  ten — were  disposed  to  watch  that  portion  of  l"  mild"  Siemens  eteel  been  used  in  tbe  cases  Mi. 
thetransit  which  woaldbeobeerTablaatOnMnwich,  Platte  had  montioned,  no  splitting  wonld  bavp 
ha  would  afford  them  out-of-door  accommodation,  loocnrred.  Mr.  Boyd,  in  replying,  said  that  to  hti 
that  isi  a  teletoope,  a  table,  and  a  chronometer  {knowledge  oaly  two  merchant  steamers  had  been 
each,  bat  they  woiJd  hare  to  give  him  a  fortnight's  "ent  to  een  with  gt«el  boilers,  bnt  many  vbjsbIs  wer^ 
notice-  at  present  being  built  in  the  Clyde  district  fittel 

Mr.  Green  showed  some  drawings  of  the  plantt  I  with  steel  boilers,  and  time  must  show  whether  thf 
Mara,  made  by  Mr.  Schiaparelli,  of  Milan.  They  material  would  stand  tba  wear  and  tear  to  which 
ahowed  very  remarkable  chain.lika  or  mottled  strur-  '.  marine  engines  were  subjected,  aa  wall  as  it  hail 
lore  abont  the  equatorial  regions  of  tbe  planet,  anil  done  in  land  enginea.  The  reading  of  a  paper  by 
Signor  Schiaparelli  was  of  opinion  that  important  Dr.  C.  W.  Siemens  "On  the  Conslrnction  of 
obviges  had  been  going  on  upon  the  surface  of  thi.    Vesseie  to  Eesist  Hiflh  Internal  Preanure  "  (baseil 

S'anet  ainoe  the  time  whan  it  was  in  opposition.  Mr.  '  on  his  patent  described  on  p  445,  Vol.  XXVI.},  an>l 
reen  and  other  gentlemen  who  took  part  in  the  di"-  the  discnesiau  of  the  subject  lasted  until  the  end  al 
onaaion  wen,  bowarrr,  of  opinion  that,  considerin^i;  the  meeting,  when  the  president  aDnonnced  that  thn 
the  amall  apparent  diameter  of  the  planet  at  thi>  |naxt  meotiog  would  be  held  on  the  11th of  Jane  in 
line  that  the  obsanrations  wen  mado,  and  th«  ,  Paris. 
■wallness  ot  tba  ii 


givan  >7paiadk» 
SantipyraUN,!^ 


(d,  all  arising  in  a  single  diss-box,  is  CMI«4, 
14  daye'  carefnl  obsarvation.  Bmides  tbsat  «■§ 
found  many  eiamplaa  of  Amoba,  Actinophijt  as^ 
Uooads,  Ac.  Tbe  Protoooccna  ia  ona  ot  tba  nhfsdt 

S'ren  for  careful  study  in  Professors  Hniln  mL 
artiu's  ralnabla  class  book  on  "  Histol""- 
Drawings  from  life  were  also  ^van 
eonferToid  alga  on  the  Fontinalu  anti., 
the  interuodes  of  which  tbe  vegetable  eontnliU 
ticcome  transformed  into  active  soospoiBs ;  bit  fc 
the  internodaa  of  tbe  one  plant  were  not  aliksi  « 
one  out  of  the  five  of  which  tha  plant  ooniistid  aan 
-.ained  active  leecblike  forma,  thii,  no  doaU  bAa 
doe  to  tba  varying  germs  oontainad  in  tha  protai 
at  the  plant-  The  active  growth  of  puaaitw  '^ 
mostly  observable  in  the  aatnma  and  wintg  otf«'«»»- 
tlon  of  plants— that  is,  in  their  decay.  Dcawin^^  ■ 
the  Spirogyra  (another  oonfarToid  elta),  a  — '"■ 
remarkable  plant  for  the  baanty  of  its  varied  "^^^^ 
forma,  and  to  the  microtoopist  and  botaniat  it  ^J^ 
tereatingin  " 


beraaaived  with  nry  great  nutmu.  i  _,.,„  , 

Tho  President  then  drew  attention  to  a  large  oil    TP"*'  annual  seesH 
panting  which  was  exhibited  in  the  room.   It  repr^-  I  >- ,  »P  '  horsday  n 


The   meeting   adjannied  at   ■  qnartar   to   ton 


Lord  Hampton  preaiding.    The  first  paper  « 

by  Mr-  Marlell,  tbe  chief  surveyor  o(  Lloyd's,  on 

Steel  for  Bhtpbullding. 
Ha  aaid  that  tha  time  had  now  oema  when  it  eouiil 
be  said  by  othsn  baidaa  manufactuien  that  steel 
•oold  ba  naad  with  aa  mash  oonfldeme  •■  iron  in 


junotioQ  to  meet  t1 ,  _,    .._ ^ 

tents  of  the  one  cell  ware  discharged  into  that  *^^^^. 
other,  fertilising  it,  and  the  fnton  apora  prod^C-^^ 
The  drawing  sbowed  tour  oalls  in  which  tins  ^ 

been  seen  to  take  plaoe,  but  aepanting  thtea  ^^^E 
tbe  fonr  oells  were  two  others  in  whiah  bo  laMl^^*! 
had  been  thrown  out.  In  these  tha  ohkn^^ 
contents  had  become  oanverted  into  liriu  luuyi^*^ 
and  very  similar  to  then*  befoca  daaerfbad  n 
parasite  on  the  "  Fontioalta  anWuiietlua."  ^j 

Mr-  Chantcell  Mdd  ba  had  foSowed  te  ftg"^ 
eonditien  ot  these  spores.  Ha  haid  foond  lha>^^, 
colour  gradnally  changed  fnea  a  bright  pai^^p 
olive  and  brown,  and  t^her  ohanges  had  takaa  ^^^ 
I  in  the  internal  coedition  (Tritnraial  onlr  the  a^-^ 
before).  He  had  watched  Oa  apona  in  the  Bii^^^' 
ot  change— the  outer  skin,  aa  it  wiiw,  '**'™^€L4 
and  in  place  raya  or  spinen  were  thrmn  eati,^;'^ 
verting  tha  vsgetabtaapera  of  ^"apbegyia  ^'^ 
an  nndoubled    'Actinophiya  lol."  —  j 
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ting  ducuHioD  Mldwed.  !a  which  the 
Bi|^a,  C.  H.  Sittia,  Dr.  Sjmes,  aod 

loot  announced  thit  th«  D«xt  meeting 
'Onld  be  darohd  to  the   cihibidon  of 


WFOLITAH  SCIENTIFIC 
ASSOCIATION. 

I  monthlr  meeting  'nu  iM  oa  thit  9tli 

I  SbartMbarj  Hftll,  E.C. ;  Mr.  Chat. 
l-S.,  Prwideot,  in  ths  ofaur. 
cr  wM  bi  Ht.  W.  K.  Muriott,  o 
[imc  kud  the  Ii*o  Iniaot. 
ott  gBTe  intemtiiig  puticnlan  of  hii 
ches  into  the  ulanl  tiitot;  of  tha  tao 
miop  vluoh  10  little  hu  been  hitlurto 
ipecunenii  ooold  Bot  ereo  be  obtained 
n  ot  mierowopio  object*.  The  1m 
sdM  of  eoeeut,  which  Mcretie  Ibe  gi 
imtree  u  gna  lae,  uid  upon  opeoi 

thii  labetuuM  entombed  ioiede  ) 

II  ai  oaiitiea   formerlj   ooeaoied 
bFr*.     He  had  diuoWed  (tick  lae  ._ 
If,  and  the  relgued  inieote,  mouated, 
1  ia  datail  &t  the  mealing.     Tba  jouiig 

alive  about  Jalj,  and  at  ooce  Gndi ' ' 
part  of  tba  tree  on  which  it  taitei 
gthe  jaicwot  the  tree,  begini  to  uon 
ing  at  tbia  pariod  are  et  alliptical  oi 
DWBrdi  the  aatarior,  aod  hare  two  ejet 
ra  of  Itigi,  bntdei  two  other  piotntm- 
in   tbe  eaae  of  malea,  dairlop  into 
>  tha  age  o(  a  month  do  differenoe  in 
ible,  bnt  afterwarda  remarkable  direr- 
SappOiing  H  to  derelop  into  a 


i  which  he  can  ii 


oeighto.  _.__ 

lega,  bat  iti  head  and  poaterior  organs 
■mail;  enlarged.  Tba  month  ibawi 
'  tabw,  and  the  protntbaranoet  on  eaoh 
rth  eitaniive  tradiHa.  Tba  female,  it 
I,  ii  permanantl*  inoaroerated  ia  the 
nalo  ia  deraktped,  the  ahort  antennn 
tha  are*  protmda,  and  two  other  ejei 
e  venlral  aide  of  the  head,  while  tha 
loble  limba.  If  bom  in  Jnly  tba  male 
bat  if  bora  later  he  poaicBMa  them, 
lent  bang  neceaear;  from  the  Fact  that 
c  the  female  nnder  different  oircum- 
I  dell  ia,  of  ooorw,  prorided  with  an 
The  proportion 
o  5,000, 


ire  eeereted,   and   in  September    

iprunated.  About  SapUnbeT  30  tbe 
«le<r  nnder  the  lae  throw  oat  great 
a  oottoDj-looking  inbetaiMie  throngh 
taraa,  'Aw  pOocliM  now  contain  ova 
bnlea  containing  oilj  matter,  which  ie 
Food  of  the  jonng,  and  globalia  oon- 
ing  matter.  The  yoBng  iaaag  from 
md,  if  eniahad  at  thii  &ma,  jiald  a 
rhe  iniecta  da  not  appear  to  freqoeat 
net;  ot  tree,  bat  poueea  the  power  ol 
hind  of  juice  into  gom  lao.  It  Kama 
the  lao  U  *«^reted  throngh  the  oriBnei 
ccanae  tha  inieot,  wbeo  examined,  hai 
forationa,  fliring  him  an  appeaiauoe 
Foraminitma. 

w  of  tbe  diienMum  which  engoed,  tba 
•ted  ont  the  remarkable  manner  in 
riginal  Sanikrit  term  for  gum  lac— 
iha,  bad  been  followed  by  the  allied 
Serman— Lack,  gummilack  i  Piencfa 
ciaje  Uoqae;  Italian — Idcea.  gomma- 
b— Goma  laca;  Buaiian — Tjikt,  gnm- 
ID— Luk ;  Hindoatanee— Lak'h.  The 
■  of  the  lac  inaect  aibibited  had  been 
ramaikabla  inceeia  bf  the  librarian, 


SCIENTIHC  MEWS. 

THE  flftMU  oandidatM  for  the  feUowBbip  ot 
the  Bo; al  Societ;  were  seleoted  la«t  week 
bj  the  Caancil,  and  in  doa  oourso  will  be 
elected  on  June  S.  In  alphabetical  order  the; 
are  J.  Gilbert  Baker,  F.  MuUand  Balfoni, 
BeT.  T.  a.  Botmey,  Prof.  J.  Heurj  Cotteril], 
Sir  Walter  Elliott,  Ber.  Canon  Greenwell, 
T.  Hawkaley,  J.  Hopkinson.  D.Sc,  J.  Hngh- 
Unga-Jackaon,  H.D.,  Lord  Lindsay,  F.E.A.S., 
3.  Bobarte,  H.A.,  E.  A.  Schafer,  E.  Sprengel, 
Fh.D.,  Q.  J.  Sjrmona,  C.  S.  TomM,  M.A. 


a.  Coggia  annouDoea  the  diacoveij  at  Mar. 
aeillee  of  a  new  pUnet  of  tbe  tenth  tnagnitude, 
in  B.A.  I2b.  36min.;  N.P.D.  VCf  GS",  moving 
Bontherl;. 

The  medala  of  the  Kojal  Oeographioal 
Society  will,  it  ia  said,  be  awarded  to  Captaiti 
H.  Trotter  and  Baron  F.  ron  Bichthoteu. 

At  a.  recent  meeting  of  tbe  Phyaical  Society 
Lord  Bayleigb  exhibited  an  apparatoa  he  baa 
employed  to  aecure  abaolate  nniformity  in  the 
rate  of  rotation  of  an  axle  for  certain  aoouatical 
eiperimenta.  Tbe  aile  ie  driTen  by  i  power 
juat  sufficient  to  produce  the  deaired  epeed, 
and  at  equal  diatancea  around  ita  circumference 
are  arnuiged  tour  eott  iron  armature*,  which 
poaa  HucceeaiTely  in  front  of  the  poles  of 
horaeehoe  electro-magnet.  The  current 
rendered  intermittent  by  paaaing  it  into  tl: 
body  ol  a  tnnin^  fork,  ntiratinK  about  40 
timen  per  second,  which  it  learea  throngh  a 
email  platinum  stud  touched  at  each  vibration 
of  the  fork,  the  current  traTeraing  a  amoll 
electro-ma^et  between  the  pronga,  smd  main- 
taining tbe  motion  of  the  fork)  thence  it 
traveneB  the  horaeahoe  eleotro-magnet  and 
retoma  to  the  batt«ry.  It  the  drinnir  power  ia 
juat  HutBcient  to  prodnce  the  required  apeed, 
the  axle  making  one  revolution  to  evety  four 
vibrations  of  the  fork,  the  armatures  will  be 

attracted  b^  the  magnet  a«  .to  be  opposite 

it  at  the  middle  of  ita  period  of  magnetisa- 
tion ;  but  if  the  driving  power  ia  insufficient,  or 
from  any  cause  the  aimatuiea  are  displaced 
from  their  proper  position,  they  wUl  be 
attracted  by  tbe  magnet  until  the  error  ia 
compensated.  The  axle  also  carries  a  hollow 
metallic  ring,  filled  with  water,  to  act  as  drag. 
A  disc  perforated  with  rings  of  holes  rotatea 
with  tbe  axle,  and  by  looking  at  one  pronz  of 
the  fork  through  a  ring  ot  hole*  corresponding 
'  ~  the  number  of  vibrations  made  by  the  fork, 

is  eaay  to  see  that  the  nnitorm  rato  ia  main- 
tained by  tha  apparent  stationariness  of  the 
fork -prong. 

In  digging  the  grave  for  the  remains  ot  Sir 
Gilbert  Scott,  the  virgin  sand  of  Thome;  Island 

a  laid  bare,  showing  the  wave-mark  clearly. 

is  rare  indeed  to  meet  with  tha  virgin  sand 

digging  graves  in  tha  nave  of  the  Abbey, 
because  nearly  every  foot  of  the  boQ  has  been 
diatorbed  at  some  time  or  another. 


A  remarkable  proof  of  the  present  valne  of 

substances  formerly  regarded  as  waste  is  seen 

in  the  tact  that  the  Bradford  Town  Council 

have  been   offered    more    than    ^10,000   per 

for  the  next  seven  years  for  the  refuse 

of  the  Bradford  GaeworkB.    The  average  price 

Lved  during  the  last  ten  years  was  jGSOO, 

and  the  contractor  who  has  paid  that  sum  lor 

the   past   seven  years    increased  his   offer  to 

iS8,000,  which  it  appears  is  considerably  below 

tbe  value.     The  increase  ia  partly  due  to  the 

advance  in  price  of  sidphate  of  ammonia,  bnt 

ia  mainly  occasioned  by  the  aniline  and  other 

,..,      ,.   .,  .  ,.    „.     products  now  obtained  from  the  "refuse"  of 

'"'y"fl''"i'""5*?ii^^."   coal  distillation. 

,,  ncroaa  tba  Jesmond  Dana,  in 

it  Newcastle,  baa  been  opened  to  the  Lord  Houghton  stat«d  in  the  Honae  of 
Lords  last  week  that  oantinuous  brakes  had 
not  been  more  generally  adapted  by  the  rail- 
way companies  becsoie  uneertaiB^  etiU  pre- 
vailed as  to  which  was  the  beat  brake.  We 
had  thought  that  this  anoertainliy  waa  eonflned 
only  to  those  who  allow  piofaMlonal  prejndieea 


Una.— The  China  Jfoil  haara  from 
Ike  eoal  mines  there  are  a  great  sno- 
ire  hnndreds  ot  tone  now  Wing  aboat, 
lappearto  have  got  the  coal  ao  faat 
agementi  for  ita  transport  and  sals 
r  behindbaad.    The  workers 


It 


Mntha  before  tbe  worka  are  i_  ,-.,_ 
ition.  BetwatnSOOandSODtona,  how 
[  tnnad  ont  per  week,  and  tha  ow 
^  been  workM  about  six  wseka.  I 
I*  would  ifaortly  ba  i 


away  their  judgments;  bat  at  any  rate  tbi 
Loudon,  Brighton,  and  Siouth  Coast  Compainy 
is  setting  an  exam^  which,  if  followed  by 


Dr  three  of  the  ot 


prosperous  CO  mpamea, 

will  finally  aettis  the  matter,  in  spite  of  the 
engineers.  A  p^ar  on  brakes  ia  to  be  read  at 
tbe  Paris  meetiBg  of  the  Inatitntiou  of  Hacha- 
nical  Ekgineen,  and  tha  company  above-nsmed 


has  aonaantad  to  fit  up  an  experimental  vmi 
with  •eU-regieterinj;  apparatoa.  to  iodioata 
the  exact  pressure  the  brake  blocks  are  re- 
quired to  exercise  to  produce  the  meximuQi 
retardation  at  various  speeds,  the  rapidity 
with  which  alltheblocksinatrain  are  brought 
to  bear  upon  their  respective  wheels,  and  to 
record  the  speed  at  different  momenta  betw  >ia 
the  application  ot  tbe  brakes  and  the  topping 
of  the  train.  Practically  the  reaults  that  will 
be  obtained  are  known,  but  it  other  companies 
will  do  the  same,  and  place  tba  experiments 
under  control  that  is  beyond  even  a  shadow  of 
suspicion  ot  bias,  perhaps  the  Board  ot  Trade 
will  he  able  to  take  a  more  prononnoed  opinion 
in  the  matter. 

is  understood  that  tha  Government  will 
introduce  a  bill  reqniring  railway  companies  to 
take  precautions  tor  preventing  the  loss  of  life 
unongst  their  mnpley^.  especially  in  the 
Kood*  yards  and  other  places  where  tmcks  are 
coupled  up.  Amongst  tbe  numerous  contri- 
vances   tor   facilitating    that   operation. 


of  Trade.  It  is  very  simple,  and  does  not 
^eceaaitatd  the  alteration  ot  the  prcwmt 
urangements.  but  is  merely  an  addition  which 
isan  be  applied  at  the  cost  of  a  tew  shillings. 
We  shaU  be  glad  to  hear  more  of  it. 

The  trials  as  to  tbe  penetrating  power  of 
dbella  fired  at  armour  platca  have,  so  hr.  re- 
tmlted  in  tbe  complete  triumph  of  Sir  Joseph 
ffhitworth'a  compressed  steel.  They  were  Uie 
only  projectiles  tliat  passed  through  the  lEin. 
iron  plate,  and  they  passed  ttirongh  practically 
uninjured.  Five  English  and  four  foreign 
Arms  competed,  but  the  other  sfaells  failed  to  get 
throngh,  and  were  eiUier  broken  up  or  so  £b- 
torted  as  to  be  useless  as  shells,  even  when  fired 
ngainst  thinner  plates.  A  shell  whioh  bulges 
Eo  much  aa  to  distort  its  exploding  arrange- 
lueuts  and  "  go  oft "  harmlessly  ont^e  a  sUp 
is  praatically  aa  useless  aa  those  which  break 
up  and  drop  their  eiploaives  into  tha  sea. 
What  ia  want«d  is  a  projectile  that  will  pane. 
trate  the  armour  and  retain  Its  "livelineai" 

An  interesting  volume  by  M.  Bixio,  President 
cf  the  General  Omnibus  Company  o(  Paris,  has 
Utely  appeared.  It  relates  to  the  feeding  ot 
horses  in  great  induatrial  stables,  and  fire  years 
of  experiments  ^ith  a  body  of  10,000  horsea. 
Among  other  things  M.  Bixio  gives  a  claaufi- 
m,tion  of  eight  different  kinds  of  hay,  aeooriting 
'~>  their  natural  weight.    Then  be  claaaiflea 

lem  according  to  uielr  nutritive  value  for 
.  jotised  matter.  It  ia  ^lus  shown  that  the 
heaviest  hay  (weighing  61'lOOk.  the  heot.) 
ranks  last  in  nutritive  value ;  that  the  hay  of 
Beance,  Chartrea,  which  oomes  fourth  in 
[ght,  ia  first  in  nutritive  value ;  and  that 
3  other  hays  having  the  same  weight  rank 
second  and  sixth  respectively  in  nutritive  valaa. 
Thus,  determination  of  the  value  ot  a  hay  by 
its  natural  weight  is  vioious.  Further,  it  is  a 
laistake  to  suppose  that  a  fixed  quantity  ot 
diaise,  e.g.,  can  be  substituted  for  (aay)  1 
kll(^.  of  hay,  The  proper  equivalent  in  m^xe 
must  be  determined  by  analysis  ot  the  grains. 
The  importance  ot  theoretical  treatment  of 
these  questions  ia  obvious,  and  where  anch  a 
luge  animal  force  as  that  of  10,000  horaes  is 
concerned,  it  opens  a  way  to  large  and  naafol 
economy. 

The  death  of  M.  Soleil.  inventor  of  tha  tao. 
charometer,  at  the  advanced  age  of  80.  Ii  an- 
nounced. He  was  a  master  in  the  aeieaoe  of 
modem  optics. 

The  Bandels  nnd  Gewnrbekammer  of  Ulm 
..»e  offered  a  prise  ot  300  marks  for  the  beat 
design  for  arrangement  of  a  bedroom  in  a  good 
midole-daaa  house.  Particulars  are  given  in 
the  D.  AOg.  Pet.  Zeitvng.  Uaich  23,  ISTS. 

Tiie  food  supply  of  large  armiea  in  timea  ot 

ar  is  an  important  problem  in  these  days.  It 
idll  ba  remembered  that  the  a>nsage-liko 
nrticle  called  erbawuiat,  which  consists  cbieflj 
<i  peaa-fioar,  was  largely  used  by  the  Germans 
is  the  war  of  1870.  ibcperimenta  with  it  in  tha 
I'rench  and  Boaaian  armies  have  shown  that  it 
does  not  universally  oommend  itself  to  the  taste 
of  different  nationalitiea-  We  learn  from  tlia 
J}eut(ch4  Ind,  Ztit.  that  a  new  meat  ooguai 
called  "  courrousa,"  pat«nted  b^  V..  Swaq 
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ol  Kantea,  hu  InUly  come  into  mo,  andpro- 
inUea  to  be  of  good  serrice.  It  liaa  the  form  of  a, 
doable  pin  caitiidge,  each  piece  meoBuritit; 
lien,  i  the  ecTelupe  u  of  tinfoil,  sjid  the  moss 
Ituide  it  homogeneooa,  and  compreued  hard 
tnoDgh  to  leiiBt  penetmtion  hj  thu  nail ;  it 
]uia  an  earthy  froctuTS,  and  when  stirred  with 
water  wUch  ia  broa^ht  to  biiilini;  makeB  ei-  i 
eellent  meat  toup.  Analysing  the  conserve, 
Dr.  Cech  foand  in  100  parta  5'20  of  watPr, 
4'32nkltii.  1-50  fat,  47-00  starch  flour,  tnd  42'ei 
neat  meal.  Thta  ooaEorTe,  then,  bun  the  od- 
TonUsee  of  small  rolume,  haod;  form, 
refli«tance  to  otmoipheria  inflaeneea,  cheapneaa 
of  eDTelopo  (which  con  be  etuily  remOTed),  and 
of  KiTiaK  in  a  few  minntes  good  me»t  eoup. 
contiiininft  -iS  per  cent,  ot  nitiogeniBed  Bub- 
stance. 

When  a  (truck  tnning  fork  is  quickly  im. 
inereed  in  a  veiael  of  water  one  hears — espe- 
cial]; if  he  places  his  ear  on  the  rettoannt  tnbli.' 
— a  tone,  the  pitch  of  wbich  does  not  acrrei.' 
with  that  of  the  timing  fork  in  air.  From 
theoretical  considGrationa  Jtf.  Auerbncli  lati'ly 
concluded  that  the  tone  must  be  lowered,  and 
that  the  tones  in  air  and  water  must  be  as 
1'18  to  1,  or  ai  7  :  B,  the  interval  being  thun 
greater  than  a  whole  tone,  and  less  than  a  minor 
third.  Experiment  showed  that  the  intumj 
approximates  this  value  as  maximum,  but  on  ait 
nverago  is  somewhat  leas.  The  approximatjoti 
is  greater  the  smaller  the  period  of  vibration. 
These  r«eeaicho8ars  described  in  Wiedemann'!) 
"  Annalen." 

A  French  lad  of  16,  having  experienced,  in 
June,  1S76.  aevere  headaches,  followed  b;  ii 
kind  of  mumps,  felt  soon  after  as  if  there  wo.^ 
a  sort  of  bar  in  his  forehead,  and  this  becauii' 
intolembly  painful  after  three  minutea'  rcadioj.- 
or  six  minutes'  writing.  Treatvd  withleeohet. 
faliatera,  h;dcotherap;,  iron,  be  felt  no  bettiir 
in  JanuBur;,  1376-  Suppoaing  that  the  head- 
ache might  be  due  to  disorders  of  refioction 
through  short«igbtednesB,  the  eyo  doctor i^ 
recommended  electric  currents  and  smoked  and 
blue  glossea,  but  without  success.  At  last  IS. 
Fano,  in  November,  187<:,  prescribed  the  con. 
oave  glaasea  suited  to  myop; ,  but  with  a  yellou- 
colour.  The  patient  raptdl;  improved,  and  by 
Pebruor;  was  able  to  resume  his  studies  and 
work  all  day  without  any  tatigno  of  the  head. 
Bj  changing  the  conditions  of  perception,  by 
the  retina,  of.  luminous  rays,  M.  Fiino  heri 
•ought  to  diminish  the  function.il  activity  o 
the  brain,  in  imitation  of  Ponza's  method  of 
Seating  some  coses  of  modnesa.  Yellow  light. 
taken  by  chance,  having  cuci'ecdeil,  M.  I'^ao 
aska  wliether  it  is  not  simply  idiosyncrasy 
which  renders  patients  apt  to  be  inftiicoccd  bj 
glosses  of  different  colour,  for  U.  I'unxa  hue 
mostly  succeeded  with  bluo,  gieen,  and  espe- 
dall;  violet  light. 

U.  ToHelli,  the  well-known  inventor  of 
apparotuB  for  making  ine,  has  lately  found  u 
means  of  producing  ice-blouka  of  1  to  S  kilo- 
gntmmes,  in  any  country,  in  two  minutes.  The 
reason,  says  Lei  ilondcn,  why  macliincs  wliicli 
act  through  refrigerating  mixtures  can  product 
nothing  in  summer — espvciully  in  tropicnl 
oountries— is,  that  the  cold  obtoinL-d,  tUougij 
intense,  can  lust  only  a  few  instants  amid  tli< 
surrounding  heat.  Sow,  M.  I'lMelli  has  devistsl 
a  very  aiuiplc  instrument,  by  means  of  wliivli 
the  cold  can  be  seized  instuntancously.  TIii. 
^eration  isbrought  to  its  maximum  of  nipidity 
iJiuH  a  child  may,  in  two  minutes,  tiroduci^ 
thicknusaes  ot  ice  which  could  only  bo  obtui 
in  other  machines  in  four  or  five  hours'  ocl 
of  several  liorne-powcr. 

Tbetelpphono  has  received  a  now  and 

?cnioui  Qpiilii'ation  by  M.  D'Arsonvul.  It  is 
aund  to  mnkc  a  wonderfully  seniiilivc  gal- 
vanofcope.  From  direct  exporiiiients  he  usccc- 
tnincd  that  an  induction  coil  will  ufTcct  tlii' 
telephone  at  a  distance  15  times  that  at  which 
its  action  cease*  to  be  percoptibic  on  a  jiru- 
pared  trog,  which  is  the  most  delicate  gal- 
vanoacope  hitherto  known.  'I'hc  semiibility  uf 
the  telephone  is  estimated  to  bu  300  times  thnt 
of  a  frog*!!  nerve.  Unfortunately  the  app.1.I■:llll^j 
does  not  aeem  to  be  capable  of  fumif^hicH^' 
meaiiuronients  of  currents,  butonly  of  revealing 

A  well-known  French  chemist— M.  Pliillippf , 
of  ClcTuiont— baa  devised  a  very  simple  meaca 
of  Mparating  arsenio  from  tin  and  •otiDioiij', 


nith  which  it  is  precipitated  and  intimately 
mixed  undor  the  influence  of  sulphurised  ra- 
il ^nta.  The  process  consists  in  boiliot;  in  pure 
water  the  mixture  of  the  three  sulphides.  The 
pdphidea  ot  tin  and  antimony  remain  nb.io- 
liitely  unaltered ;  liut,  on  the  other  hand,  the 
sulphide  ot  arcenic  is  completely  decomposed, 
sulphuretted  hydrogen  is  liberated,  and  nr- 
smioua  acid  is  dissolved.  By  filtering,  all  the 
araenic  containM  in  the  substance  is  aeparatixl 
from  the  insoluble  matters.  This  should  prove 
11  useful  fact  for  chemical  analysis  and  legal 
laedicino. 

a  recent  communicotion  to  the  Industrial 
Society  of  the  North  of  France,  Abbfi  Vnnsart 
lulled  attention  to  a  process  (which  is  too  little 
known)  of  treating  wool  lart-cly  charffed  with 
lime.  Acting  pnrtly  by  dissolution,  partly  witli 
Iccompoaing  effect  through  n  cerloin  rise  of 
temperature,  grease  seems  to  bo  the  moat 
nppropriato  substance  for  treatment  of 
wool.  The  experiments  leave  no  doulit  as  to 
■mportnat  economy  of  soap  realistd  by  thit 
IB.  When  the  wool  contains  only  a  little 
lime  it  may  be  submitted  to  the  action  of  dilute 
julphuric  acid. 


LEIIEES  TO  THE  EDITOE. 
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*,•  Im  trim  lo fiuililidt  iWfcmm,  Oiwiijisilwl^irtw 
jpHtkinf  1/  «v  Ltttr  prtMiwlir  AihtM.  wiD  Mitt  I* 

"IwoBldhaTa  >i«jw witUwhrt  fas  koaWL  sails 
■nch  ■>  b«  kBDwL  bat  w  mcmj  snl  that  Boi  ta  ttk 
nlr,  fast  is  an  dfcv  ndiJsBC*:  r«r  •aBkawsaa  mtg 
a>n  Mia*  imtiinlar  kasiriadn  sad  aapMBS*  tt  w 
utnn  ot  nidi  a  panoa  <r  siuh  a  buiUiii,  tlist  is  k    - 


ich  '- 


TheTsIephone.— AmodiGmtinn  ofthntelvphoiu- 
ia  dt-snibfid  in  tbe  ifonileiir  Indnitrirl  Helyc.  Thi. 
receiving  iBitramrat  is  in  all  rFBiorta  iilcntiml  with 
Ihkt  kao*n  an  I'rofcisor  Bell's.  Tha  traosmitlinr 
initrumeiit  is  than  caastmctn.I :  The  babbia  o[  wir« 
in  the  ordinary  inBtrnnieDt  is  ilinprnaed  with,  aori 
tbo  Ensgaetir^  core  replaced  by  %  bar  or  screw  o{ 
foppfr.  This  ip  bronaht  ae  closelj  OS  poisibls  tti 
ihe  vibntioK  iron  liiso.  Tho  copper  is  connected 
■rith  OOP  nolfl  ot  a  batter;,  the  atber  pole  beinK  to 
earth.  The  vibrating  di'w:  is  connected  witb  tbolin.. 
■ire,  which  is  attached  at  the  other  scd  to  thi> 
netiring  instrument,  the  circuit  ot  coarse  bcine 
umplcteJ  throagfa  the  earth. 

FlutST  Cast*  of  Flali.-Fish  are  taken  as  freiih 
mi  perfect  as  poBaibls,  wiped  witb  a  cloth,  not  onlj 
to  dry  the  raoiature.  bnt  to  remove  the  nincoui. 
weretionp.  Tho  Gab  is  then  laid  on  a  Sat  smoath 
biiird,  and  placed  in  a  natural  position  by  means  oF 
litlla  lamps  or  wedges  of  poUer's  clar.  raising  thi 
inrts  liable  to  drop  below  tbe  siis  of  the  Sth.  Tbi 
Sne  are  *i)n!ad  out  upon  flat  cnabious  mails  of  potter'^, 
slay,  and  are  kept  in  their  spread  position  by  mi'aiiH 
af  inns.  When  the  Est  hss  been  firmly  Bct  in  n 
iiutursl  position  a  rather  tbin  miitnre  of  plsstrr  of 
Paris  and  WHlpriiponrpd  over  tbe  fixh,  and  rai<eBt«l 
(jOHtingH  at  thin  material  are  nppIiMlnntila&nfficient 
thii^kness  i^  nt  I  lined,  when  it  isallowed  to  A<t  mode- 
nilely  hard.  Tan  mould  is  now  tnrnod  ovnr  and  thi 
fiah  roniovud.  When  tha  cast  is  mode,  o  flight 
eostingof  shcilM  vnmiBh  i>  applied  Ihrontfbont  tbi 
iniiJe  otth"  ninnld.  Tlio  plaaijr  ot  nirii>  miitoreii^ 
tbsn  poored  in,  and  when  BntHciently  "sat,"  tbi-' 
monldis  ehisGllAiI  away,  the  sbailac  coat  guiding  thi> 
workman  as  ifl  tha  depth  it  is  sata  to  cut.  Tbn  oast 
'     ■    '  ighedgoBond  nroji    '' 


BBLXSOaBAFHICAIh 

[USIII.]— I  TIIISXB  nn  thanks  to  Mr.  H.  Wht  s 
far  havisg  poiated  out  (Fhslish  Ubchaiiic,  Kik  ' 
»77,  p.  16,  fetter  14096)  tkat  tha  orabal  onriv  «l  - 
Heeiodna  is  not  a  diasovm?  af  my  OWB,  itBM  ik  b  ~ 
tbown  in  Lohnnaaa'a  map.  It  is  very  infirtNl 
that,  when  new  oranppasedDawobjeots  arepsiiW  ^ 
out,  thty  sbould  be  compared  with  oldir  Mi«ll>  ;^ 
tians.  This  has  not  bvsn  don*  aatil  now  trnUt^ 
prwent  cmterlet  i  and  I  wot  tfas  non  led  toWiM»>-L 
that  it  had  not  bean  aaeD  bstoro  April  25,  IjAt 
that    my  obsfFrvation   was  quoted   by   Mr.   Eki^ 

("  Salmtions,"  ie.,  first  icina,  p.  B)  witboat  faltati 

remark.    I  hope  ohserran  will  keep  in  mild  ll*  ^ 
aeeond  craterJet  is  Hfsndiia,  and  report  aceordiBgl^c 

Chatehlxtb  G.  or  Lxxau,.— Batweao  LmAt 
and  Sosseridca  B.  and  M.  have  three  rows  d  MllVi^E 
leta    runaiug   io  a  more  or  lass  straight  lias  bft:.. 
N.E.  ami  S.W.  dirtetion.    The  aaslgni  row  is  Mi  i  _ 
po-tdortourdittinctciKterlata.  OaHanhlt,UK 
ah.  to  lUh.p.m.,  I  obstrved  this  region,  aodltNM 
that  the  three  northam   orsterleta   ot    tba  saMM 
ron  form  a  valler,  tha  wails  which  at  flnt  sspaiM 
them  baring  fallcD  in.     NaimTth  and  CarpaBlB,h 
Piitn  XVI.,  roprrseot  this  valley  as  it  exi>ts  asm 

Hahstibh.— Noiaoa  saya  i  "  Eaat  ot  IlaMllWfc  _ 
on  tbe  grev  plain,  is  a  delicate  rill,  t  (S.  111%^ 
Ti.:-    A^m.^,^:^^   j^  •  -"*■  — — 


i;x" 


itirrfrs 


igbreni 


arte,' 


,h  the 


iddedwith  nailK,  tbe 
•ritbiii  It,  lyinR  on  a,  tint  tsblo,  and  plaster  ol  i'arii. 
ia  then  poured  within  tlie  frame  nntil  it  rite"  to  thi 
level  of  the  ^dgea.  Embracing  the  base  of  tbe  cast 
it  also  odhrrea  firmly  to  tbe  intide  of  the  fmme,  ami 
when  "spt,"  ia  lilted  from  tho  table.  The  plnater 
matrix,  which  now  beaamea  ths  Inck  ot  thu  fiah  i^ 
amootheil.  The  plaster  cast  in  now  ready  for 
Dolouriug. 

Tbe Barth's  Haonetlo  Fores. — Captain  F.  J. 
l^vaas,  lij  drogtapher  to  tbe  Admiralty,  riwl  a  paper 
beforatbo  Ctographicul  Society,  on  tbe  11th  nit.. 
"On  the  Uiatribotion  of  tho  Kurtb'a  Magncti,. 
Force  at  the  I'ToeTit  Time."  Tho  paper  gave  l> 
historical  sketch  of  the  iuvtution  and  improvement- 
of  tba  mariuor'a  conipava,  and  nal«d  tho  diecove rir, 
which  thnt  iuslnini.'i.t  hud  made  of  tbe  ocliou  of  tbe 
magnetic  forces  in  different  psrta  of  tbe  eartb.  Tbo 
loetnroT  connected  the  pbenompna  thna  broucht  to 
light  with  the  variations  of  tbe  compasa,  a  due 
reiard  to  which  was  absalntely  nen^assry  for  safo 
navigiition.  In  one  region  of  tbo  globe — tho  smaller 
—tbi*  rnriutioD  WHS  weattrly,  und  in  t)io  otbor— tbe 
lorcvi^it  WHS  Oftsferly.  We^lerty  a  tariiition  pre- 
vailed in  tbe  Alliintic  and  Judinu  Oceans,  and 
erly  in  the  I'aciGc  Octsn.  As  a  mnlUT  of  fact, 
tho  inagnciic  i-ouditioa  of  tho  )[1o1m  was  ulwuys 
varjiug,  but  in  what  miinner  nud  Io  whnt  end  was 
aliaolutcly  unknown.  Anroraii  unil  earth  carrenta  I 
wer><  th,<D  diacniiwd,  and  notice  wsa  tuken  of  tbo  | 
maKortic  thicoveries  made  during  the  voyage  of  tl  • 
Cbullougor.  llavisB  laanhslled  tha  various  facts 
and  hypotheies  concrmiuB  miiguetio  phenomena, 
the  lecturer,  iuooucliuion,  said, "  Such  arc  the  facts, 
aud  bow  are  we  to  iuturpret  them?  Wiicliever way 
we  look  lit  the  aahject  of  the  earth's  moguetism  and 

Biul  myrtsry  ;  liipaa  of  tiuia  and  iucr.  ass  of  kuaw- 
Icdiro  appear  to  have  thrown  na  farther  nnd  farther 
Uuik  io  tho  BulutioD,  Ths  UrreUu  ot  Ualliy,  the 
rsvalvicfc  polsa  of  HansteCD,  aud  tho  niord  recent 
bTPothsiia  of  ths  ablNt  nan  oE  tho  day,  all  fail  to 
MdTB  tha  ■yitay." 


March  16,  18T8,  lOh.  p.m.   I  m 
verbatim  from    my    obeervation-book  : — "Oa  ■ 
floor  Hanstoen  contains  tha  following  objeatar-i 
is  a  erntral  hill,  bat  very  mnch  elongatM,  B" 
monntiiin  chain  ;  1!,  a  hill  on  tho  W. ;  3,  a  - 
hill  on  the  B. ;  4,  aaother  hill  en  the  K.    Fre 
hill  runa  a  ridgs.  5,  which  tuma  W.  at  hill  T, 
on  the  N.,  and  reaehes  ths  If.W.  n  ' 

is  a  cleft,  whose  tides  ire  high,  as  if 

two  ri<lges.      This   eltft,   whieh  eiesus   tW  U 
extremity  of  the  floor  like  the  chord  of  sbB^V 
stopped  l)y  tho  esatem  rampart;  bnt  it  ~  " 
on  tho  opposite  aide,  onrrse  gectiy  IS .  a 
the  elongated  crater,  10,  on  the  B.  ot  I 
Tbo    clfit,  a«    represented   by  Neiien,  i 

straight  line  N.  sod  8.,  and   is ' 

with  Hansteennor  with  the  el 

the  S.  

Tub  Flook  of  Aristabchib.— Od  M«*^^^ 
1878.  llh.  r.m.,I  bad  an  exotedinfily  goodtty  ^1 
tbo  Boor  ot  Aristarchns.  It  ia  seldom  one  ewl**** 
look  at  it.  aa  most  of  the  tine  it  Io  '~ 


nln< 


On  this  0 


thiug  was  quirt  and  calm,  and  the  eye  BOsH^'gg 
hi'n  and  there  to  tha  taw  objaeti  eontsinrf  »  ^g 
The  central  moantoin  was  the  most  hrilliant  *1*^» 
Thia  mounlaia  is  eloiKaled  in  a  N.  and  9- *^S 
tion,  and  its  aammit-— which  is  in  tha  mtW^^^F 
very  pointed.  Browning's  monntsin.  on  t^^Sj 
was  of  a  dull  aspect,  toriDing  a  slrikiof  '**'^^C 
with  the  oentral  peak.  lU  aidai  wen  sharp,  tW^^^ 
aa  a  whole,  the  monntain  is  roosdiah.  3**S^^m 
the  floor  wore  seen  two  diitinct  hillook*.  \^S 
are  gireo  by  Bebmidt,  bat  one  of  then  I  t^S^m 
pi^ndcutiy  on  May  30,  1&71.  At  this  daUl.^^^ 
on  my  ahaervatiDo-bo«k  that  1  hod  a  ni'V^^^fH 
auothermouotsinonthewest  On  March  1«^^^ 
this  mountain  waa  pUinly  teen  aa  a  minntaV'^Jg 
liillork.  much  smalUr  than  any  olhsr  object  lg*T^J 
;it  present  on  this  floor.  Schmidt  givaa  a  "^^^^ 
<vho!<e  position  would  ho  between  Browping'a  ^S^5 
tain  and  tba  minute  one  iiiat  mentioned  ;  bat  ^k^g 
no  trace  of  this  cratctlet.  Perhapa  "'•'^^t 
minniiiiQ  waa  tha  object  aeen  by  Schaidt.  E^ 
F,komhh  MEcuiSic,  Vol.  XV.,  July  5,  18^2* 
4WJ,  will  bo  found  a  tk.tcb  of  mins  of  Ansl»^^ 
and  iieighbouchood.  Nearly  X.  of  Aii^tvc^^ 
a  plateau,  end  on  tliia  platcas  'ii,  aaoDg  ^^^Ti 
crater  41.  Ou  tho  pnseat  occiAiaa  I  saw  f**^ 
firtt  lima,  a  Giatfrlet  outside  ojtfl.aad  citav  "^ 
S.K.    border.    Another    — tjrlrt    was    MeK> 

wliera  the  No.  46  sUmls.         /  . ,     _, ^  I 

FoiTiLi  DE«.— This  formayiH  ii  irnW  »  ~TV 
a  broken  ohaia  si  monntainaO.  Ita  B.  IJ™?*TaJI 
seen  with  tho  following  ob->*»llsithl«5w  *'^ 
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ibt  i  2,  ■  enter  on  ibe  S.  wilt ;  3,  a  rlHge 
7.  of  enierSta  &  omtirlct  i  4,  thadiaUniM 
I  ud  a  i*  aboat  the  diampter  of  2  i  5  ii  r 
Intnior  nil  rnnTiiiiB  on  Uia  E.  lide  oF  tba 
I  enter  3  ta  >  Dntorlet  7.  Os  tliii  ridga  ii 
6  i  8  on  tha  N.E.  tmi  B  an'l  10  oa  the  W. 
ciaterl«t>.  N.  ia  »  enitcr  ^rm  hr  B.  and 
the  floor  of  tba  N.  portion  ot  Facjlidu 
thret  craterlati,  It,  in,  and  16.  IT  ii  a 
iter,  giTon  bj  B.  and  M.,  and  litnatrd  on 
lU,  and  S.E.  of  it,  atro  on  the  waU,  than) 
r  erat«rltt,  18.  The  Plate  XVII.  of  Vm- 
i  Carpenter  eoalaini  Focjlidcs,  but  the 
t.  I  beliCTd,  not  eiact. 
.  Sadler  BentiDQa  a  cratoTl''(  on  the  far- 
Q.  r*  W.  of  FonteneUe.  On  March  17, 
a-m.,  I  Wbed  for  thii  erateilat  and  foand 
Li  torMtina  ma  eaeB  ■■  dirided  in  twg 
hj  a  my  low  and  brokra  ridfe  runninK 
tenellB  to  tbe  W.  extpnitj.  On  thn  K. 
leraU  ft  amlralat  the  lM|N>t  of  all,  abont 
lottbofomaUoiitamrdtlba  W-  Ii  tbii 
-let  aeni  hj  Mr.  Sadler  F  I  mark  it  0.  On 
and  N.W.  of  H  tkare  ii  eratorlet  S.  About 
e  o(  the  floor,  bat  joit  8.  of  tha  ridse, 
ralerlet  C,  nd  in  a  kind  of  biy  S.  of  tba 

an  cnunteta  7  and  8.  rerj  minnto. 
a  boa  UrCO  billooka  on  ili  floor. 
?M. — Tbli  oratcr  wM  iiaaii  on  the  aliove 
tirod>}ealBDBt70ii  itn  floor — aarat«rlpt  □■ 
nd  a  WBTT-like  mountain  mnnin^f  E.  and 
.ide  ef  it  N.  there  ii  another  crnt«rtot. 
OMMM  tbtni*  ■  fiirniation  which  hu  mncb 
ntbtbaene  W.of  Fan'-eaella.  Herci  aliio 
I  nantDK  fana  B.  to  W.,  and  on  the  Bnor 
■nten  OB  Oa  E.,  thm  eraterUts  on  tha 
1.  Md  ooath*  ridsa  itwlf  ahont  thn  ernlm. 
N«w  CutSB  "  N.W.  OF  Htoinus— Mr. 
r,  IB  wnv  lait  iiaoe.  No.  USU,  p.  SI, 
•  tba  siieavary  of  a  totallf  new  crater 
Ifwiaai.  and*  h;  Dr.  Klein,  of  Colo^uo, 
9, 1877.  Tbii  crater  occnpin  a  position  to 
•B  object  I  ob^rrred  ajnV  in  1»71,  that 
Wi«l  donU  wb«lb«r  it  is  not  the  name 
SJj  (keteh  will  be  foand  in  th«  EholiSH 
[o,  No.  338,  for  Bc^embf r  22.  IR7I ,  Irtior 
wisanolmeTratian  made  dnring  tha  iittini; 
Klein  baa  ob^vTod  dnrinj;  minri^f.  It 
probable,  tbereforo,  that  tha  nspeot  of  tbia 

it  i*  tba  »am»)  was  aot  ciictly  alike. 
nlflj,  no  dmcription  ia  gireo  of  tho  nature 
•y.rl,  mj  obaerraiion  having  rctiTeniMi  only 
ft  A  joininir  tlie  Ilyginne  cleft  vrith  the 
iria.Uena.  I  haTe  not  obaerrori  liie  rloft 
Ivtnn,  bnt  if  I  jii<lgfl  hy  an  ob'crTntion  1 
S^ptenber  29, 1877,  the  antaber  oF  clcftx 
Ij^oi,  and  Triceatchor  hare  aiu(-ulvlir 


keepa  the  ay 

booka  and  map*  already  pabliil 

The  faoundarica  being  for  tbe  moat  part  atnight 

of  his  teleaoope.  .   

eoon^  anj  obifct  is  aitoated.  Mareorer,  thi>. 
achama  atFords  a  great  conTeuienee  to  tha  atndent 
aince  Eb  onaljlea  him  to  reoogntae  at  once  by  meri^ 
inapeotioD  of  tiie  map,  t^  which  of  the  named  formti. 
tiona  thoae  diatiaguiebed  by  a  letter  only  belonir. 
Without  it  no  oae,  nnleas  cieeptionally  familiir 
with  the  locality,  can  aay,  without  roffrenCB  to  tt  '■ 
deacriptire  text,  to  which  name  many  oF  tba  letter^ 
marked  on  tha  map  ahonld  be  appended. 

A  copy  of  tbe  amall  map  ot  Baer  and  MSdler  may 
be  haH  for  two  atilling.'.  and  if  any  one  will  otitlin  ' 
on  it  the  boandaries  anbjoined  aa  apaeimcns  of  tb" 
method,  ha  will  be  able  to  jodgg  of  ita  utility  ao 
Far  an  coneema  rendering  the  map  intelliglblo. 

Formationa  Hear  tbe  Hare  UTeataiie. 

1.  ^i(o»loriua.- 
twren  Fraoai'tor-ina 

nt  (II)  eqnidiitint  from  Beann 

i  Theophilna  A ;  thenco  to  a  pomi  (uij  miaai 
between  Polybins  A  and  Plccolomini  b,  tbause  to 
point  (IT)  midvay  bstween  Fraeaatorina  e  ai 
Neandtr  a,  than^  to  a  point  (V)  midway 


i>nt,Bobne 


intb^ch 


id  Pra:Bi 


la  X ;  tbenCD 


>(I). 


_  _  ibech.—TioTii  a  point  (1)  miilwoy  between 
Nmnder  and  Itorda  to  Fracaftorlaa  {V) ;  tbenoe  to 
Fracaftoriua  (I) !  ihrnoa  to  apoiut  (!1)  equidiatant 
From  ainthrrh.  Cook  a  and  Babnenbtrgcr  D  -,  t~ 


OF  FRACAStORIUS 


«  seen  by  me  aa  the  f  ocua 


which 

r.  Webb  and  otben.— Wili  Mr.  Webb 
y  if  hnhaaobarrred  dnring  thia  aeaaon  the 
■(  tko  FoBlkora  Cat.,  noar  Caalor,  and  if  be 

aa  Httra  ■  te>t  ai  when  ha  wrote  bia 
li  OtijtBia,"  Aai  On  two  oceaaioH  lately, 
it  witb  power  about  50ft     Is  tbii  a  binary 

what  ia  ita  actual  diitanee  F    t  C^uri  ii 

BMh«Hi«r. 

C.  QandibeFt. 
t  OOmVnMB ;  OB  A  NXW  PLAR 

A  OATAitoavm  or  i.uitab 
ion. 

.HTmb  foDewiBir  plan  for  diriding  tha 
^theBMn  into  divtriota,  for  tha  purpose  of 
lealalegMof  Lanar  Objrcta,  baa  been  com- 
.■d  to  me,  and  it  nppeara  to  be  ao  snitable 
^rpoae,  that  I  icml  it  to  yon  for  poblica- 
1  the  antbor'a  ^rmisaion  ;  alao  the  plan  of 
oof  FiaoBstonn!!.  W.  B.  Blrb. 

lia  i>  tUa .— Cartain  arbitrary  points  are 
vbiefa  may  he  fonnd  by  a1ii;ument ;  tlieae 
"eonatrted  l^y  slrnipht  linea,  which  thnu 
'  boBndaiy  of  a  county,  inclosing  a  aimed 

i«tt  included  in  the  county  bear  tba  name 
principal  formation,  with  thn  mlrlition  oF  a 
'  Conan  letter  an  a  tuffii ;  the  t.am.^a  and 
lot  Deer  and  MMller,  being  in  all  caarn  re- 
•  fwaathey  go.  Other  oLjocta  will  tben 
Mtoi  to  far  aa  the  alphabet)  will  nllow, 
nmbeiiut  inalluaea  assigned  to  e'ern/i'niis 
Uitnoka,  and  Rjman  to  cratara  and  df].r«^. 
la  uoi'l  any  poaaible  confusion  iwtiieen 
u  Ud  Homan  letters  when  they  are  of  t)ir' 
™,  aa  accent  should  be  addai  to  the  Greek 
*u  the  Oreek  cnpitni  Bho  abonld  be 
■  toJUtiigniib  it  from  tbe  Uoman  P.  When 
watt  lie  exhaoated  new  objeabH  will  ho 
9u«  Ittiar  of  a  EeigbbonrinK  ohieet,  with 
•Elliot  a  nnmber — odd  nnmljcra  indicating 
JH-'adenB  ones  depreaaiona. 
^*las  of  tbe  objeoti  in  each  county  can 
"  ^InMted  in  wbicb  the  objects  are  re- 
f^  >r  tbo  MMO  marka  caa  be  readily  in- 


3.  Bohnrnhirg!T.~Ftom  FiaaaalDriES  (I)  tc 
Santbech  (II),  thence  to  a  point  (I)  midway  between 
Santbech  (11)  and  (Colombo  ;  thence  to  a  point  (II] 
midway  between  Itohoenberger  and  Colombo  A'; 
thence  to  a  pnint  (III)  midway  betKeen  Frocutorini 
(11)  and  Qiittcnburg  o )  thenoe  to  Frocutorini  (II)  ; 
ihence  to  Fracattorini  (I). 

The  illnatration  ii  not  intended  aa  a  complete 
nap  of  the  district  of  Fraoaslorins,  but  only  mt 
ihowing  the  principle  <m  which  the  author  proaoaea 
D  diiido  the  moon's  lorfoce.  Ohserrara  wUl  be 
urniahcd  with  oopisa  of  plana,  on  which  they  will 
coonl  their  obserratioiia  aa  aet  forth  abore.  It  ia 
nteuded  that  these  obaerrationi  ahould  be  forwarded 
.a  a  aelenoin^pher,  wbo  will  undertake  to  examine 
bem  nnd  report  IbneoQ. 

PS.— IhaTB  lira)  tha  abon  commauioation  in 
he  same  state  ai  I  Teccired  it.  I  however  i-entore 
0  think  that  the  term  "Proiince"  would  be  pre- 
ferable to  "County."  W.  B.  B. 

THB  liTTETAB  CBATBB  PIiATO. 

(Co«liilu«i/nnilp.  117.) 
[11221.1^1878,  moan'a  age,  April  20,  a.m.,  17  1 
days  midnight. 
1861,  moon's  age,  Febmary  SG,  IMS  17'17  days. 
Toe  niiibc  farourabla.    Terminator  passing  Te:^ 
I'ar  the  wcftarn  edge  of  the  Mare  Ciitinm.     Tbe 
illuminBtion  of  but  few  of  the  peakx  wdatward  of  tho 
[are  indicate!  the  amooth  anrfoce  tu  be  nearly  of 
10  same  level  as  tha  bajaa  ol  the  mountains. 
The  floor  prcsanti  nearly,  if  not  quite  the  aamo, 
)ky  grey  tint  ai  it  diil  the  previous  evening.     Tho 
utern  portion  sibibita  the  light  cloudy  atreak  with 
is  minute  ceotml  pointi.    Tba  sammita  of  tbe  rim  . 
regularly  illuminated,      Ou   tho  '2^lh    February, 


1881,  a  apot  waa  obarrred  weetward  of  the  western 
extremity  of  Plato  in  a  line  with  tbe  loDfrer  axis  of 
the  appervnt  ellipse  and  described  aa  "  bright." 
On  tbe  22nd  of  March,  1861,  at  0.30,  moon'a  an 
n-3  days  ;  it  is  r  of  my  key  plan,  B»port  BritiA 
Aasomation  for  the  Advanoament  of  Soiencs,  1881, 
p.  1B7,  and  ia  thus  described  :  "  A  ■nonntaio  on  tte 
exterior  weatem  slope  of  Plato  XXX.  On  Mird 
22,  leei,  it  WIS  seen  with  tha  shadow  eastward ;  it 
had  a  ronnded  tnmmit,  and  the  western  slope  waa 
rhiningwitb  conaiderable  brllHaney."  There  are  BO 
iudicaliona  of  ahadow  within  the  crater  (Plato). 

18T8,  moon's  «ge,  April  21,  a.m.,  18'1  dayi  mid- 
nigVl. 

18W,  moon'a  age,  Pehmarr  9.  ll'0, 17  95  day*. 

Tarminator  throngh  Picard  on  the  Mare  Criainn ; 
the  eoalem  edge  oE  Picard  very  brilliant.     Teml- 

itor  jnat  (trasing  tbe  weelEm  edgea  ot  A  and  B, 

id  pasaing  over  aome  rid(tr»  in  tha  Mare  Foean- 

tatia  some  dittance  welt  of  Meaaier. 

Northern  sammil.  A  bright  spot  on  tba  rim 
about  0'33  from  the  wenfeeni  nm.  This  brigbt  apH 
ii  tbn  mountain  r  on  Neison'a  Map ;  from  it  to 
the  nirth-east  tha  hiigbtness  of  tba  rim  il  inilg- 

F.Bstoni  anmmit,  bright. 

Soul  ben  summit,  bright. 

Western  summit,  bright. 

Floor,  no  streaks  viiible,  bnt  of  a  oniform  dark 
diluted  inky  character,  a  bright  irregular  martdBf 
fowardi  the  eastern  part  ot  the  ring. 

1878,  moon's  age,  April  22,  a.m.,  191  days  mid- 
night. 

ISei,  moon'a  ago,  July  2G,  11'50, 18-83  days. 

Terminator  graiing  the  western  ago  otPoaidoni 

Northern  anmmit,  ths  spot  r  on  thn  mirgia  Tsw 
bright ;  from  this  point  to  tbe  east  rim  the  enmmit 
ia  very  dnafc;  i  in  tho  locality  ef  a  bay.like  indM- 
bation  in  tbo  north-east  rim  the  outline  osanmci  a 
iomewhat  aquaroneas  of  form. 

Floor,  tho  whitish  cloud-like  marking  diagonallr 
3n  the  eaat  side  ot  ths  floor  tirrr  diitinot  with  a 
nnch  brighter  spur  (abort)  in  thj  immediate  naigb- 
iioiirbood  ot  the  boy.lika  indrnIi>iou  mentioned 
iboTO.  The  Inminoaity  ol  the  whitish  marking  not 
i'i|na]l7  intense  ;  it  is  strongest  towards  the  souU- 
<!xt\  rim. 

Eastern  interior  in  ahadow,  the  ahadow  narrow, 
in  Hhort  light  spur  when  tbe  atmowpbere  ia  clear, 
ipoira  aompwhat  of  the  character  oF  a  ledge.  Ths 
latern  part  of  the  spur  is  bounded  by  tho  ebadow 
'  tbo  monntainoui  ridge. 

Tho  aoutb.wcat  and  north-west  ri  _.  .  _  ._ 
more  decidedly  iltumiuated  as  tho  opposite  p 
iS  covecod  with  sbadaw. 
m  the  brigbt  spot '  to  tbe  eastern  r. 
aorth  and  narlh-east  interiors,  whiett  are  a 
veil  and  ao  diatiuctly  with  their  two  oval  markini 
.indiTtliem       '        ■*      '       '  


if  Poaidonini. 


beir  two  oval  marking! 
an,  are  not  diaboguiita- 


I  separata  features.    Tha  only  part  udwvb 

spur  rwael  aa  it  were  above  the  general  1 

if  the  Boor,  and  appaflmtly  eonaiitiug  of  a  material 


ible. 


■t,  [ta 


ihadow  when  the  air  is  auffioientlj 

i-toad];— tho  range  with  iti  ainnoaitiea  and  iodeot^ 
tioKB  is  well  brought  onL 

The  mauntaina  west  of  Plato  beginning  to  abow 
I  heir  shadowe  with'greatdiatinetneBB,  lontbseoatli- 
iicst  of  Plato  in  shadow,  aUo  the  mouDtoin  >  nortb- 
>f  set  of  Ftalo. 
On  tha  aonth-west  rim  a  dark  apot  apparently  a 
bodow  ot  a  bright  point,  which  ooonpies  tba  poai- 
:lon  of  thepeakvot  I).  andM, 

Western  flank  of  Plato.  On  the  wMt  flank  not 
'ar  rsmored  from  tbs  enmmit  a  small  bright  oroter, 
J,  oF  B.  and  M.,  with  a  bright  atreak  to  tbe  moon. 
liu  r,  aee  ante  18G1,  February  26,  it*  wealem  side 
rx  shadow;  it  is,  bowevar,  not  ao  diatinet  u  tha 
donntain  >  north-west  of  Plato  j  westward  of  titii 
lonntain  tha  streak  ia  crossed  by  another  light 
br"sk  running  between  the  two  msontains  ;  ue 
luall  crater  (O)  ia  in  the  lineoF  lhelonge>t  dianielsr 
i[  tha  appareut  ellipse  now  presented  ^  Plato. 

A  line  drawn  diagonally  from  the  sontb-west  rim, 
.be  lucid  point  with  abidows  tathanorth.osatsocnar 
tea  in  tbo  direction  of  and  pasiealhrongh  the  larsest 
ind  moKt  western  ot  tbe  chain  of  craters.  A,  ^  B. 
mri  U.,  attending  cnitward  from  PUtO. 

The  abave  ngea  ot  the  moon  are  given  tor  oiril 
^iduiglit. 
Should  the  miming  of  April  22  be  elear,  il  it 
fcoinmandod  that  thn  above  reoorded  features 
lould  bo  observed,  an  interval  ot  nearly  17  ycin 
mvlng  clap'i'd  nince  tbe  observations  were  made. 
Ihc  reecnt  discnvery  by  Dr.  KLetn  oF  a  crater  not 
■iourinap',notV(rylBcfromHyginna(s.«["'nu[.iHH 
;,  April  6, 1873,  p.  92,  l.-ttor  1HG8,  acd 
jotirpnu'ut  by  the  Rev.  T.  W.  Wobb  in  the 
niphicd  .Touraa}.  April  2,  p.  3)  uf  a  small 
lit  on  tbe  inner  (lope  ot  the  low  rim  of  War. 
<ilI,Idoubtnot,ii  '  '     ' 


•1  that  in  tbo 


than  horatofore,  and  it  v> 
jitwal  abore  mentioood  sonw  bH> 
ot  Flato  may  bare  oeomxtiL 


BQekhnrst.MU,Aptil4. 
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BATUIOr-BlCm.  STAB  H  XAB  OABTOB. 

^4222. J— I  RATI  not  iMilieed  taj  obMmtieu  <rf 
SMBrn  ngw  Ui«  lul  diuppeanoo*  of  tha  Kun ; 


iarfa^nlj  nr;  onfkTotiT- 


Ma.    luw  tta^UMton  K 


Biic,  tbo  ottMT  not  hdag  t&a.  Again,  on 
38id,  I  Ind  OD  antn  in  mj  ttote-book  to  tha  n 
■flaot:  udilMenQMSSIhiwMloDotbeiiiBont 
oC  Miinn  aoTtbina  ot  tho  Bing,  I  wnMtimea  f an< 
lM<rshMltrSkp.thaball.  Oo  the  80tli  I  o« 
tot  noUuDg  el  tha  Kng. 

Hiaany  obaKTOr  notiead  Ui>t  tlia  W.  half  wu 
tha  mora  Moipfonom  or  Imgar  viiibla  bafora  tha 
diHqi|7«MW>o«  P  iCj  oburrationi  would  uam  to 
ranait  n  ;  bat,  without  ooirobontion,  thaj  ua  of 
eoana  dmoat  wortklaii,  both  from  ths  uunffiaiansy 
of  mj  tclaaooiHe  maanii  and  (roin  the  bad  pontum, 


Would  U 


la  otb< 


fast,  16,  and  witbin  Vbt  shambar  of  thi*  oaa* 
«  Talva,  14,  wbioli  is  anted  npon  br  air  praMiua 
antanag  tha  lowvins  port  wlian  tha  air  antan 
thii  port  ilowlj,  aa  raaaltiDg  from  a  leakage  in  the 
brake  ^pe,  or  other  alifht  ladnotion  of  preunie,  tha 
t«1t«,  14,  remain*  in  ite  poution,  rash  air  MaiaK 
around  and  to  the  atoMaphtr*,  irithont  aatting  tha 
brakci.  Whan  tha  brakaa  ara  being  operated  the 
valTB  ii  mated  npwardi  againit  the  robber  faea,  16, 
pnreatiiig  aaj  auape  of  air.  A  diip  enp,  3,  i» 
MTawed  on  the  cap,  9,  of  tha  triple  nin.  The 
plog,  17,  of  the  fonr-waj  eedL,  bj  a  qoartar  tarn, 
^,{£g,  11 >.   v  — 1  -p    : J —    _i 1_ 


[B  tha  ports,  E  and  F,  L 


and   tha  liGdlHid   eOm   tnk*  eaniva  b» 

- w.  BbBidd,  an. 

parte  of  OifaEa 


aWta 


'^«ibira  Uav  joi^  train^  and  Ihia 

'  '    la   ia  alio  intandedto  ba  ioor 

L.    L."    rarj   tmlj    nmarki 


L."  Ttry  tmlj 
E  the  pcnuoionB  si 
g  different  hraka 


Tha  laiwth  of  mj  prewnt  latter  ooonali  : 
leaTB  nntil  next  waak  aaf  ramatka  on  tha  n 
latd;  madetoFarlianMotbrihanilwvM 


r  poiiesaorof  an  , 
iodly  look  op  a 
d  op  for  the  fint 


_  / CtaioT,  whioh  I  pinked  op: . 

e  other  nifrht,  and  giie  an  (atimate  at  Its       _ 

MgnitndaP  It liai  batwaao  1' and  S*  a Uttle  i  ot  /  -. 
Caator;  "  F.  R.  A.  8."  mentidni  (on  p.  279,  To]  o 
XZT.)  tha  eloear  oomponion  n.  ai  of  (Smj^'i)  11  ' 
maf .  The  alar  in  qneetion  ia  maoh  fainter  than  i^ 
that  i  it  ia,  indaad,  not  far  from  the  liait  of  mj  ^ 
•TO  aod  talaaaopa,  and  thii  ia  why  I  ihonld  hke  to 
M*a  aa  idea  of  iia  mag:nitnde.  I  onea  or  twiae  f  £ , 
iBBginad  I  canght  another  eztcemair  faint  point  a  I  k 
UttlaKOl/Cutor,  nthar  farther  off  than  ia  the  11 
BMg.  (tar  t  bnt  I  aboold  think  thia  ia  prabaUr  a 


THB  WXiBTHrOHOnSB  AUTOHATIO 
BBAKB-THB  TBIFIiB  VAZiW, 

P4Z83.1 — In  my  deieription  of  tha  antomalio 
bnkainlutTat.,p.  57B,  I  explained  tha  action  of 
the  toiple  ralTS,  bnt  to  make  it  perfeotlj  olear  a 
diaeram  ii  required. 

Mr.  Weatin^honM  lataly  •tated  b«fors  th*  Initi 
tntion  of  Haehanieal  EoEineen  that  "  tha  triple 
ralTO  wae  a  rei;  limple  affair,  its  complintion  Uv 
tnonedinetioDanl;— itwasoomplieatedlodeeenba 
Thii  deecription  ef  tha  triple  valre  ii  perfect); 
oorreot,  bnt  I  tmit  that,  with  the  aseiatanoe  of  ths 
diagrams  I  shall  be  able  to  make  tha  apparatiiB 
dear  to  ^onr  readen. 

Tha  triple  Talre  ehown  fnllr  in  Kg.  1  has  a  ease 
or  bod;,  with  three  eonnectians  for  Jin.  guplpe, 
tha  eonnaetion  f»m  the  main  pipe  being  throngh  the 
port,Ei  a seoond pipe eonnaetion from  thepnt.F, 
faada  to  the  brake  erlinder,  while  the  remMoiog 
port,  shown  in  dotted  linea  back  of  tha  ralre,  IS,  i> 


taiUiarj  reserrolr.  From  thi 
m«n  brake  pipe  the  air  enters  b;  the  port,  B,  and 
thanbythe  paiiagB,  a,  thnragh  a  initabte  opening 
in  the  ping  of  the  foar-wa;  cook,  nuaee  on  throngh 
hnlai  drilled  in  the  eap,  6,  into  the  bottom  of  the 
ohambar,  A,  where,  acting  on  tha  piston,  4,  it  forces 
it  with  the  ilida  valte,  13,  into  the  poNtion  shown, 
opening  the  port,  g,  whttaby  tlie  imamber,  B,  and 
aniiliarr  reserroir  oonneoted  therewith,  are  charged 
to  Um  aaioa  pcataare,  this  praisnre  being  mainttined 
thtpughoat  the  train  in  all  of  ths  reaamdrs  and 
mun  braka  lupa.  To  full;  appl;  tha  brakes  air  is 
disoharged  from  tha  brake  pipe,  and  oonaeqnentl; 
from  the  chamber,  A,  when,  b;  eicasi  irf  praaanra  in 
tha  ehambar,  B,  the  piston,  4,  is  foroad  down, 
elosii^  the  port,  <;,  and  forcing  the  stem,  7,  with  ite 


we  mbbi_  , 

Talra,  IS,  ia  more 
«tabHsbi-~ 


permit  the  piston  to  leat  itse 


r  to  the  brake  c;1iDder.  To  relcBM  the 
btaka,  air  is  aguu  admitted  to  the  mMin  pine  and 
chamber.  A,  caniing  b;  eieaaa  of  preasnro  the  pis- 
ton with  ralTe,  12,  to  aasnme  tha  poaition  abown  in 
the  drawing,  whereby  tha  ports,  b  and  d,  are 
bronght  in  commonioaUon  thronsh  tha  cavi^,  c. 
Tlie  port,  d,  oommnnieatea  direct!;  with  the  atmo- 
aphara,  and  with  a  oant;,  e,  formed  in  tha  ralra, 
12,  and  the  port,  b.  consUtntai  a  disebarge  paaeaee 
for  the  relcMe  of  the  compraaeed  air  from  (he  brake 
e;llDder  after  tha  application  of  the  brakei ;  at  the 
aama  time  the  port,  g,  ia  opened  For  recharging  the 
resarroir.  To  apply  the  braka  lightly  a  alight  rodnc- 


oollar  of  the  stem,  7,  mad  piston,  4,  morse  the  ralre 
far  enoDsh  to  close  the  port,  h,  without  raleaaing 
ths  brakes.  The  force  admitted  to  the  brake 
Cylind'T  will  depend  altogether  npon  the  tadnetion 
olpreaiunin  the  brake  pipe  and  ehamber,  A,  such 
redootion  being  entiral;  under  coiitro].  To  prercnt 
the  appUoatien  of  the  brakee  after  the  angine  i>  dis- 
•ooMCted  from  tha  ttaia  by  snch  radnotion  of  praa- 
tma  in  tha  brake  ^pes  as  ma;  result  from  leakage, 
a  email  Talra,  Ifo.  iS,  tha  eonitruotion  of  whioh  is 
olaarlr  shown,  is  ioiertad  in  the  [ripe  between  the 
port,?,  and  the  beaks  cylinder.  TUa  Talra  on- 
■ista  of  a  cat*,  15,  wltfa  a  oap,  18,  hannf  a  nbbar 


the  air  passes  directly  from  the  brake  pipe  to  the 
brake  c;Under  for  the  dlreet^iplicalaon  of  the  brake, 
withont  cliargins  an;  oftheother  parts.  Both  triple 
ind  leakage  Talreaare  arruiged  perpendionlaiy  in 
the  plpea,  a*  sliown  In  the  drawings. 

In  answer  to"L.  L,,"  p.  94,  m;  statement  npon 
V.  39,  that  the  Midland  ban  fitted  their  ttaios, 
which  mn  to  LiTerpool  and  Manoheatar  on];,  with 
tha  Taennm  brake  baoanse  it  ia  the  brake  adoptsl 
by  tha  Chsahire  Unes  and  tha  Hanehaatar,  SbcSeld, 
ud  Linoohiabira  Compan;,  ia  parfaell;  oorreot.  It 
Is  qnite  tnia  that  tha  HUlaad  woA  tiieir  own  traina 
to  LiTerpool,  bnt  the;  are  not  indapMidaut  of  arer; 
gther  eompan;,  as  "  L.  L."  supposes. 

In  tha  Bnt  ^aea,  tha  Chaahite  linsB 


MB.  PBOOTOB  AT  KIVMBPOOZb 

U4224.]-BBU>iNa  "F.l4A.a'B"lattB 
116},  I  learn  tbal  I  made  B<!ka  noHkabU  i 
menta  at  Lirerpool  a  tew  waefa  ago,  and  two 
lettan  tell  me  more  on  the  bMnL  I  ean  ont 
with  tha  old  lady  of  domestiMMitioa,  "  Son 
isn't  I"  (I  fear  she  lud /'aa">  8om»  oat 
been  poking  fun  at  ;onr  nWlK 
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TRB  PHOTOQBAPHOn. 

15.7— BATiNa  bam  u  kBitoor  in  pbolo- 
■  rwr  nnw  I  wmi  eigblMD,  ud  itorksd  auaj 
mioM  praocMM,  I  mfafaji  (clt  duuliifiri,  oa 
I  hud  witk  tb«  bolky  upanni  raqnind  for 
Nt  pmoaM,"  M  •lona  the  dmm  tba  hknd*  and 
loeMnoulIy  not  into,  udiontlwotbeT  hand, 
«  «<»B*taiit  iuic«rl>i&«i'  attoDding  the  workicr 
ry  pkta."  TboQgh  tluM  u«  mora  gct^t- 
>w,  jet  Mmeboir  manj  amatonn  itill  prefrr 
t  PRtocM  with  all  its  atteadant  puaphcTnalia 
illr  praetiicd,  and  do  mnder;  for  unqwi- 
r  aaj  the;,  it  ii  better  to  know  whtt  joa  liaTa 
ime,  after  tbe  labnor,  tranbla,  and  eipenie, 
>  so  oa  tahiiiB  landam  ihoU  hen  and  than, 
id  after  all  that  roer  azpeeted  piotora  ii  not 
Tbovfore,  to  ■atiit;  both  the  diwiplca  of 
la  compaet  apparatai  and  the  adioeatM  of  tbe 
of  "leak-lMfor*-7oa-l«ap,"I  hammered  my 
TO  fanHiaa  (pfamologiitB  ta;  enistant  uee 
le  orqau)  till  the  "  pbetofrapbon  "  leaped 
.»4  ..fa.  _i.t— ^  i„  rta  mtI;  daji  it 
-■•  out  of  oomplimeat 

^  and  daaalineii ;  but 

title  Be«Bed  to  dtar  it  into  the  ealeearj  ot 
plBTtbiu,  wbioh  mort  emphatiMlly  it  doei 
lone  to,  MtBfc  thorongfalT  adapted  to  and 
of  aray  wort,  both  for  pioteeuonale  aad  for 
n.  Oat  can  be 
lidHd  with  tha 


table,  to  nj  notUng  of  ootfi  deatrond.     Aad  a< 
wa«  fonod  that  -*-' " ' "---^ 


apparatns,    from    the    pooriag  to   i 


.S7, 

..-_,-  -IB  determined 
to  aroid  thii  alttwethar  hj  haTinft  the  ailieT  and 
the  iron  loInbOH  ID  bottlei  with  give  (iphoD*.  Bj 
meani  of  a  imall  indianibber  ball,  with  tbIt«s  eat- 
ing ai  a  foraa  pomp,  air  It  forced  throngh  an  india- 
rubber  toba,  endiofr  with  gUei,  into  the  bottle,  and 
the  preiinra  of  air  tore**  the  iiqnidi  into  tbe  JUt 
honnftal  balhi.  Toampt*  thne  and  ratam  "' 
tiona  to  bottle*  the  aotioD  ii  limpU  rerirBed 
air  aihanited,  and  tba  dceired  reenlt  obtained. 

it,  howtTar,  clear];  asdentood,  thatatnotii 

any  of  the  lolntiona  oomalnto  coataot  with  the 
indiambbar,  ai  the  inlphnr  wonld  be  fatal  to  the 
wall-baiag  uf  that  delicate  and  capricioni  patient, 
tha  lilTar  bath,  wbieh  i*  moat  eltontlj'  affeetad  for 
good  or  aril  bjhomotapethiadofca  (wbatafer  "  AUo- 
pathi "  mar  laj)  of  anjlhing  iajurioas  to  it*  health. 
Ton  will  nolioethat  flat  hatha  ara  prorided,  ai 
geD«rall7  mad  all  otot  the  ContinaBt,  of  a  material 
now  much  in  fsTOnr  thvre — "  the  Certon  Dnroi- 
ai  atroag  ai  wood,  analtected  eren  b;  hot  aoida  i 
not  liable  to  injnra  the  eoDiititnlioD  ef  the  moel 
delicate  eilnr  bath.  Tbate  hatha  I  get  made  in 
Twii.  Another  ^nt  with  Sat  batha  ia  that,  how- 
aTcr,  much  ttoek  in  raatrra  wamaj  hare  at  home,  ( 


tr,  aadOMUaet- 
^•ct  nnMiity  of 
neia  an  faMred  at 


implidtT,  and 
._  ...  -_>  itroke ;  and  doll 
J  tnaeol  nMt  be  be  who  oould  not  muter 
lag  in  M  y^rj  few  honn.  A  ladj  has  in 
anoe  Wkn  a  aatufaetorr  negatiTa  after  a 
if  SB  koor^  teaching,  I  haring  ooattd  tba 
h  OoUoIma  tor  bar.  Here  wa  hare  proof 
iiiertoM  knowlad^  of  pbotcgraphj'  ii 
,  tnoBgh  pitj  wonld  it  be  ahonld  it  tall  into 
'  "  nl  or  laaj  at  not  to  be  daairona  ot 
'  lo  laicdnatiag  an  art. 


rarely  forget. 


gtha 

ra  mantionad  oordi  or  etringi — these  lonnd 
flimtj,  toj-like,  jet  they  are  jutt  the 
lioal  meane  bail  adapted  to  their  purpoie,  ai 
lO  be  lad  aa^hare  to  asaiat  is  performing 
liesta  operatiosB  antruited  to  their  charge. 
pliabla,  BtKmg,  yet  ae(t,  they  do  not  aeratiih 
ra  tlit  poliehed  mahogany,  and  but,  bet  not 
can  be  ohangad  and  raplaced  in  nn  initant 
ere,  abonU  long  mo  at  laat  canae  them  to  part 
ly.  So  aliO  with  ercry  other  part,  tha 
I  care,  firmn  practical  experience,  hai  been 
M  inim*  that  anything  aeoidantiiLll^  setting  I 
oidweoald  be  eat  liglit  in  Gra  minntea.ro 
priata  and  aTerythiDR  liable  to  break  or  difG- 
I  raplaea  hava  Iwea  lyatematleallj  aroided. 
A  panU  do  net  like  ilaioing  their  fingera— 
leak  MBdl  Ma  not  ornamental  at  a  dinner- 


eomparatiTely  unall  qnaati^  ia  laqoirad  for  work, 
thereby  mneh  diminiihing  the  lamentable  con- 
aeqnenon  attending  a  tpill,  emaah,  or  indiaeriminate 
miitnra  ot  chemiodi  with  which  elamt;r,  eaieleea, 
or  anforinnata  photographen  oeoi 
acquainted,  aad  baaing  exptrienoed, 

Haring  now  diipoeed  ot  tketo  preliminary  ramarka 
which  were  nacaaaary  partly  to  deaoribe  tba 
apparatni,  aad  alao  w  ehow  with  what  care  alt 
aoureo*  <rf  tailnn  and  annoyanee  hare  been  axamioed 
and  guarded  againit,  let  ue  look  at  the  woodcnta 

'      '-  - '-  "--      --      -  proceed  (the  lattera  of  refer- 
bat  I        ■      -    ■      ■      -  ■ 
refer  to  'naaandier'a  work,  i 


, and  haTB  already  taken  up 

ipaoe  than  perhapt  yon  will  think  the  aubjeot 
jiutiGea,  yet  one  arei  ao  man;  queriea  abont  phol*- 
graphy  in  yonr  columni  from  would- be  amatenn 
that  thii  erideuoe  of  the  intereat  it  exoitet  muit  be 
my  apology. 

Tha  Photograplian. 
Thia  new  oaaiera  ii  a  vary  iogenioaa  oombination 
of  camera  and  dark  room  for  uaing  the  wet  plate 
prooaaa  either  in  the  atndio  or  in  the  Geld.  It  hai 
beaa  called  (u  explained)  (he  ladiei'  wmeia,  owing 
to    ite  oleuUneaa,  conTeuenne,  and  portalhiUtj— 


qoalitiee  wbiob  ehonld  oertainly  not  letaen  tti  Talne 
in  tba  wtimation  of  operator!  of  the  tlemer  aai, 
whether  amatosr  or  juofeeaional.  Haring  bmo  a 
number  of  thaao  eaaeraa  ioTariont  lia*,  wahan 
no  beaitatioo  In  laying,  from  Uelr  limplieity,  the 
eaae  with  wfaieh  they  are  worked  and  tba  tho- 
roogbly  good  manoer  in  which  they  are  pot  together 
iHr.  Q.  Hare  ii  tha  maker),  that  thry  only  reqniro 
to  ba  known  to  he  appreoiated  by  tha  photographio 
public.  A  glacce  at  the  illnitiationa  at  the  and  of 
the  tolome  will  gite  a  battw  Uaa  ot  it  than  any 
Terbal  deecrtptioD.  Tbe  appaiatni,  whan  packed  for 
carriage,  occnpiaa  but  httle  more  apace  than  the 
ordinary  samara,  and  yet  it  iaclndea  a  plate  box  for 
clean  plataa,  one  lor  eipoaed  platei,  ailtnr  hath, 
doTOloping  eclntion,  eolhidian,  pnanmatie  holder, 
hath — t.a.,  tra^,  for  tha  iilTor  acdntion,  bath  for 
derelopar,  Ac.,  in  tact,  erary  tequiiito  tor  taking  a 
picture  by  tha  wet  proaeu  np  to  tbe  pmnt  when  tha 
darelopmant  ia  oompMa,  and  tbe  pietnia  prapared 
for  intenaifjing  aad  *amiahing. 

One  tery  great  adTant^n  in  uaIng  tbii  eamara  la 
that  tba  operator  ii  protected  fram  the  nnhealthy 
atmoaphere  of  tha  ordinary  dark  room  or  tent. 
After  replacing  the  eaawra  on  tbe  atand,  Uia  aidea 
—each  eontaining  a  flat  bath— are  let  down  a«  in  Uo 
illnitration ,  and  the  Tiew  ia  foenaaad.  Theplateia 
bald  in  poaitien  by  foor  ailier  hooka  faitened  to  a 
moTable  frame.  To  obtain  the  foeni  it  ii  only  neoei- 
aary  to  place  a  pieoe  of  gronnd  glaia  in  tha  grip  of 
thaia  ailTer  booVa  and  to  draw  out  tha  frame  till  the 
pietnra  is  in  fbcoa.  After  the  plala  ia  coated  with 
oollodion  the  ground  glaa*  ia  remoTed  and  raplaoed 
by  the  plate  which  reoeiTet  the  image  on  aiaotlr  tbe 
aama  plane  aa  the  groand  glait,  ao  that  the  toBaa 
moat  be  correct.  Tbe  aiWar  aolotion  haring  been 
poured  iato  one  bath  aad  tha  daTaloparinlo  the  other, 
and  tha  batha  pulled  into  pnition  by  meana  of  ttringa 
on  right  and  left  ot  tbe  camera,  tbe  hinged  haok 
which  axcludea  all  light  i*  adjoited,  and  tha  next 
Oprration  ia  to  lensitiae  the  plate.  By  pnlling  a 
atring  the  ailrer  bath  (or  tray)  ia  brought  into  tbe 
centre  ot  the  camera,  and  directly  nnder  tha  glaM 
plate  i  by  pulling  another  atring  (all  tha  atringa  are 
worked  from  the  axtoiior  ot  the  camera]  the  frame 
holding  the  plateii  gently  lowered  flat  into  tbeailTer 
aolution.  Alter  remaining  in  it  about  two  minutei, 
end  being  gently  raiaad  and  lowered  a  tew  timea  to 
get  rid  of  "greaaiaeie"  (the  repellent  action  of 
ether  and  alcohol),  it  it  nolleabaok  into  peti- 
tion .  and  held  bj  a  catch  ;  the  frame  it  then  polled 
out  to  the  tocataing  point,  and  the  piatora  taken. 
Attar  axpoiure  the  ailTer  bath  for  tray)  ia  drawn 
uuder  ita  ootct  on  the  left  aide  of  the  camera, 
and  the  dcTeloper  pulled  under  tbe  plate,  wbieh  ia 
loweied  at  before.  Thedereloper  need  it  Mr.  Carey 
Lea't,  with  gelatine  reitrainar,  and  tba  itrengtb  of 
tbe  aolntion  it  aneh  that  whilat  forty-flra  laoonda' 
immartioo  will  bring  ont  all  detail,  a  mnoh  longer 
immeriion  {eren  twenty  minntee)  will  not  injure  the 
picture.  Alter  derelopment  theplateia  again  palled 
into  the  npright  poiitioa,  the  daralopiDg  bath  ia- 
pulled  back  uader  lie  corer  on  the  right  aide  of  the 
camera,  and  a  bath  with  water  for  waihing  ia  in- 
(rodaocd,  by  lifting  the  hinged  doer  at  the  bottom 
of  the  moraUe  hack  of  the  camera;  tbe  plate  ie 
lowered  into  the  water  at  before,  and  washed, 
remorad,  fixed  in  daylight,  watbed  finally,  and  ato  wad 

II  another  riew  at  aoma  little  dialanea  from  tba 
Grtt  it  wanted,  the  camera  ia  oarafnlly  lifted  from 
tha  itand  and  carried  in  tita  to  the  deeired  apnt. 
The   bathi    contain   tnch  a  email  (sonpari  " 


antity  ■ 


[  liqaid  (at  tha  ,p 


i  flat. 


.imply  anoaghto  ooTeritbmsg  M  thatii  required), 
ind  yet  are  ao  deep  that,  with  ordinary  care,  ni> 
jpilliug  need  oocur.  If  the  diitauce  ii  great,  or  the 
trarellmg  rough,  it  ia  only  neoeaaary  to  retom  the 
"ilotioDt  out  ot  tbebatht  into  the  bottlee  (the  few 
ropi  mnaining  in  tha  batht  ara  immaterial,  owing 
^  the pocketlike farm  of  tbeae latter);  atow  arery- 
thing  miide,  fatten  np  tba  lidai,  and  the  camera  la 
ready  loc  otod  the  tender  maroiea  of  railwqr  portere 
[the  bottlee  beiag  protected  by  their  own  retpectire 
indiambber  tabae,  at  axplaioed).  Though  we  are 
unable  to  apeak  from  axpeiienoe  with  tut  camerw 
in  the  field,  we  feel  aura  it  will  be  fonud  aa  good  in 
practice  aa  it  ia  in  theory.  Bare  andt  the  quotation. 
W.  A.  Brtoa. 
[If  r-Biioe**  "  I1iotagraphon"Ie  aU  that  ha  aaierta 
it  to  ba  ;  bnt  for  opiniona  of  tke  profeaiional  preta 
rwdera  may  rater  to  the  BriHth  Journal  of 


OR  THU  AVQUIiAB  APBBTUBS  OT 
MIOBOBOOFB  OBJ11CTIVB8. 

ri42!6.1~rN  reply  to  tba  query  ot  Dr*.  NickoU 
-id  Bnll,  at  page  120  ot  the  laat  Evauaa 
WXCHANIC,  I  hare  to  ttate  that  tha  aperturaa 
ipecihed  in  liite  ot  objeot-gUiaea  are  aU  tdMO  with 
ihe  adjuating  collar  act  lor  "  eorwad,"  *•  thuponr 
tion  abowi   a  larger  angle  than  rt  "■■"■" 
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and  trueaperturosi,  performed  biint  m  on  imm''rpioTi. 
I  therefore  took  the  aporturfB  at  this  ponition,  at 
which  it  migrht  be  assumed  tho  raja  were  all  bronght 
more  netrly  to  a  focal  point  with  the  Irast  aberra- 
tion ;  water  was  placed  bctwoon  the  front  and  a  plate 
of  glare,  through  which  tho  eoctor  was  meaaurod, 
the  focua  or  crossing  point  being  thus  in  the  gla^s, 
avid  free  from  al)erratioBB,  though  practically  the 
measurement  ia  the  same  whether  the  glass  is  there 
or  not.  I  used  the  plate  in  front,  because  in  the 
Transatlantic  controTcrsy  of  Fome  years  baclr, 
wherein  the  ridicolous  aperture  of  180°  was  claimed, 
iu  one  of  my  measurements  to  disprove  this  angle 
I  did  not  nse  this  plate— I  was  accused  with  consider- 
able acrimony  of  falsifying  the  conditions  in  not 
trying  the  glass  in  its  working  conditions  with  the 
focal  point  immersed.  However,  I  need  not  now 
enter  into  this  question,  which  may  give  rise  to 
much  quibbling,  but  take  a  case  where  adjustment 
need  not  enter  into  the  consideration.  I  selected  a 
Jrds  object-glass,  with  an  angular  aperture  of  28^, 
measured  as  usual  by  the  sector.  The  focal  dic>tance 
from  the  point  of  the  lens  was  '51 ;  on  this  I  set  the 
adjustable  slit,  opened  out  to  '015  of  an  inch.  The 
aperture  again  measured  by  the  sector  was  very 
close  to  15*^.  This  was  tho  false  aperture.  The  true 
aperture  deduced  from  the  distance  of  tho  focal 
point  up  to  the  diameter  of  the  alit  was  only  5",  a 
threefold  error  being  shown  by  the  usual  measure- 
ment. 

I  here  point  out  an  error  of  dimension  in  my 
diagram  on  page  G8  of  the  English  Mechanic  of 
March  29th.  The  rertipjd  hoight  or  focal  distance 
should  hare  been  marked  'OU  Instead  of  001. 

F.  H.  Wenham. 


TEIjESCOFIO  AFBBTURBS. 
[14227.]— I  THANK  you  for  having  inserted  in  the 
English  Mechanic  what  I  have  writtrn  upon  this 
subject,  and  I  ha<l  no  intention  of  troubling  you 
again  about  it,  but  I  bf  g  you  will  allow  mo  to  inform 
"W.  G.  P."  (let.  U182)  that  when  ho  says  "he 
seems  to  suppose  it  is  superficial  measure,"  ho  is 
much  more  ncder  misapprehension  than  I  am,  as  I 
do  not  suppose  anything  of  the  kind.  Superficial 
measure  is  what  I  say  it  should  be,  and  "  A  Fellow 
of  the  Boyal  Astronomical  Society  "  Qch.  1 1134),  to 
some  extent  takes  the  same  view  of  the  matter  as 
I  do.  8i-in.  O.Q. 

THE  BBITI8H  "WO HK MAN-TESTS 
FOB  TBIjESCOFES. 

[14228.]-Thb  letter  of  *'  F.  E.  A.  S."  (March  29) 
tells  not  merely  against  the  British  workman,  but 
quite  as  much  against  the  British  builder.  Some 
time  ago  I  had  occasion  for  just  such  a  repair  to  bo 
done  as  *'  F.  B.  A.  S."  describes.  I  applied  to  a 
builder,  who  sent,  not  four,  but  two  mnn.  The  time 
which  they  took  about  tho  job,  inclnding  jonmeya, 
was  something  under  four  hours,  and  for  this, 
though  no  matorials  were  required,  I  was  charged 
27s. ;  and  tbi-i  is  not  all — tho  work  was  done  so  in* 
effi'Ctually  that  it  had  to  bo  done  over  again.  This 
time,  however,  I  applied  t^  n  re«pectable  skilled 
workman,  who  brought  a  labourer  with  him,  aud 
did  it  well ;  and  for  this  and  several  olhnr  littlo  jobs, 
which  took  up  rather  more  time  than  in  the  former 
case,  he  charged  me  4fl.  3d. 

In  "  F.  B.  A.  S.'a"  case  it  was  quite  as  great  a 
grievance  to  have  twioe  as  many  men  sent  as  were 
wanted,  as  it  was  that  tbey  should  take  twice  the 
time  about  it  that  th^  ought  to  have  done.  Such 
instances  as  these  suggest  to  persons  who  have  work 
to  be  done  to  apply  directly  to  a  skilled  workman 
without  the  intervention  of  a  third  person,  wh^re  it 
can  be  done  ;  for,  of  course,  such  a  person  must  have 
his  profits,  and  they  are  sometimes  very  considerable. 
.  **  H.  O.  H."  (query  32588)  wUl  think  that,  if  lean 
persuade  him  to  invest  half-a-crown  in  the  purchase 
of  "  Proctor's  Half-honrs  with  the  Telescope,"  I 
shall  have  done  him  a  much  better  service  than  by 
sending  him  tests.  No  beginner  should  be  without 
it.  W.  O.  P. 


I  too  liberal -raindrd  to  conaciou<<ly  adopt  such  a  view, 
;  and  yet  some  such  distorted  expectation  alone  could 
I  induce  any  one  to  endorse  thn  complaints  abont  the 
working  classes  tvnifipd  in  Sir  Edmnnd  Beckett's 
charges,  which  "F.  B.  A.  S ,"  UIW,  p.  116, 
corroborates.  Now,  my  intention  in  writing  letter 
1  U79  was  not  to  attempt  to  '*  rebut  Sir  K-lmund's 
charges  ;"  I  am  quite  willing  to  agrep  that  thoy  are,  ^ 
as  to  fact, "  nnanswcrablo."  >Vhnt  T  do  say  is,  they 
are  not  applicable  to  the  "  British  Workman  "  alone, 
but  to  tho  iHle  and  dishonourable  among  nil  clii5<Bes, 
and  that  they  are  nnroa<ionab1y  laid  on  the  working 
claFSPs  in  partienlar,  hecfitjie  iherpexisff;  ajiprfecthj 
unreassonnhle ideal  as%  th.tt  iluiiesofikfiicnrkiny 
clauses,  I  have  had  occasion  and  oivportunity  to 
associate  familarly  with  a  great  variety  of  clashes, 
nnd  I  have  no  hesitation  in  saying  that  there  is  no 
difference  whatever  in  classo^ ;  the  differences  arc 
in  the  individuals,  and  are  very  equally  distrlhnted 
among  all  the  classes.  A  few  years  ago  I  got  a  good 
deal  of  blame  in  these  pages  because  I  pointed  out 
mistakes  which  the  working  men  wore  making,  and 
indicated  consequences  which  are  now  being 
realised ;  I  am,  therefore,  quite  impartial  in  point- 
ing out  other  views  of  these  class  relations. 

I  have  frequently  heard  people  complaininc?  of  the 
exactions  of  the  workmen  as  preventing  their  doing 
woU,  and  ?o  on.  I  have  on  such  oecaHious  Homctimos 
inqiiirod  what  tho  moral  law  was  that  required  that 
workmen  should  willingly  content  themselves  with 
tho  barest  existence  in  order  that  other  people  mipht 
keep  horses  and  purchase  estates  and  so  on.  The 
fact  i;;,  r.o  such  right  exists — it  is  all  a  question  of 
mieht ;  tho  workman  has  ns  good  a  title  to  drink 
chnmpngne  and  ride  horses  as  his  employer,  or  as  an 
ef>tatr-d  trentloman.  The  point  i^,  that  he  cannot  do 
it,  and  as  long  as  he  cannot  he  will  do  wisely  to  make 
the  best  of  what  he  can  attain.  The  plain  English 
of  this  is  that  no  man  and  no  class  have  any  claim 
to  require  of  any  other  man  or  any  other  class,  any 
amount  of  service  except  upon  such  terms  as  the 
will  or  nfcesfiity  of  tbe  latter  render  aceeptablo  or 
inevitable. 

Now,  if  it  be  the  case  that  tho«e  romplnints  are 
tnio  and  generally  applicable,  tlMt  fact  only  proiu?^ 
that  the  complaints  arp.  7t/ijie.<f.  If  tho  petition 
of  things  enables  tbe  workmen  to  bo  lazy— that  i^, 
to  do  less  work  than  formerly,  to  dfmand  hi^hor 
wages,  and  apply  them  to  more  luxurious  living, 
the  workman  arn  only  exercising  the  inherent  richt 
of  free  men.  Tbe  complaints  merely  express  Uie  idea 
that  there  exists  some  right  in  those  who  claim  to 
bo  tho  upper  classes  to  require,  on  their  own  terms, 
servicps  from  those  they  consider  the  lower  elapses. 
Now  this  is  just  the  spirit  and  essence  of  slavery  ; 
the  moaning  of  freedom  is  that  the  conditions  of  the 
snrvicp,  if  rendered  at  all,  must  be  a  matter  of 
mvtual  aereement. 

But,  then,  I  do  not  believe  in  the  truth  of  tho 
complaints  as  directed  against  clacpofi,  except  in  so 
far  as  that  the  working  classes  aro,  no  doubt,  endca* 
vouring  to  exercise  their  just  right  to  claim  a  larger 
share  of  the  fruits  of  their  la>K)ur.  Whether  they 
aro  doing  so  vrisoly  or  not  is  another  nnd  wider 
question  on  which  I  shall  not  pretend  to  enter  now. 
But  wisdom  should  not  be  limitrd  to  the  workmen — 
tho  whole  community  must  exercise  it.  Wonll  it 
not  bo  well  to  endeavour  to  set  up  conditions  which 
should  make  it  more  dearly  worth  while  to  be 
in'iustrious  and  economical  P  Suppose  that,  instead 
of  complaints,  there  were  a  serionf  consideration  of 
tho  causes  at  work,  and  a  real  eamedt  attempt  made 
to  deal  with  the  caoses  ?  Sigma. 


THE  BBITIBH  WOBKMAN. 

[14229.1 — Some  one  writing  once  on  a  time  about 
the  coddLng  regulations  and  goody-goody  literature 
and  amu«-emcnts  provided  by  fussy  philaRthrophists 
for  workmen's  clubs  and  similar  inttitutiors,  re- 
marked that  thoy  formed  too  lolty  a  conception  of 
the  working  olat^ses.  lie  further  suggested  that  it 
might  be  possible  that  some  of  the  workmen  might 
be  quite  ns  imintellectual  as  if  they  were  gentle- 
men, nnd  that,  then  fore,  it  might  be  well  to  lower 
tbe  arrangomoLt.-t  of  the  said  workmen'.^  clubit  more 
to  the  level  of  clubs  arranged  liy  gonticmen  to  meet 
their  own  rei|nirements. 

It  is  really  a  similady  m'staUon  idoal  which 
appears  to  l»c  the  source  of  thc-o  conip-.i'.ints  abont 
the  workirr;  man's  conduct.  It  i;*  a^sumod  that  ho 
is  to  be  a  poifrotly  moral,  hnnonr.iMe,  aud  indus- 
trious bcin?,  aln'OTS  delighting  in  hisi  work,  and 
rrjoicirg  in  the  reflection  that  if  ho  gets  bread  and 
clic*  he  by  it,  yet  it  enables  some  ono  el«e  to  enjoy 
his  haunch  of  mutton  or  venison  and  hi**  bottle  of 
wiuc.    Now,  I  am  fcurc  that  *'  F.  B.  A.  S."  is  for 


rii230.]— Disclaiming  any  intention  of  inter- 
ference between  "F.  B.  A.  S."  and  "Sigma,"  I 
should,  having  had  considerable  opportunities  of 
becoming  rather  intimately  acquainted  with  the 
manner,  habit?,  and  general  disposition  of  the  indi- 
vidual in  question,  as  well  as  of  the  treatment  to 
which,  as  a  general  rule,  he  is  subjected,  like  to  say 
a  word. 

No  reader  of  the  English  Mechanic  can  more 
highly  value  the  contributions  of  **  F.  B.  A.  S." 
than  your  humble  servant.  He  writes  eo  well  and 
with  such  an  evident  desire  to  do  good  that  it  really 
gives  ono  pain  to  hint  that  possibly  bo  may  mistake 
as  to  his  b«^ing  impartial  or  unprejudiced.  Lf^t  us 
examine  the  matter  from  another  point  of  view — 
most  casns  have  two  sides  to  them.  "  F.  E.  A.  S." 
sent  to  his  builder  for  a  man  to  see  a  leaky  guttiir, 
and  four  came.  Does  he  suppoiie  these  men  came 
without  orders  ?  I  guc9f*  it  was  something  like  thin. 
Buil'ler  to  plumber  :  "  You  must  proceed  to  Aristo- 
crat ia  to  repair  a  putter."  "  All  right.  How  am  I 
to  get  at  itr-  Shall  I  want  any  one  besides  Ja'-k  (the 
apprentice)?"  **I  don't  know,  but  you  VvA  better 
take  a  ccnple  of  labourers  to  eet  up  tli^^  la'lfTPr.-?,  as 
it  mny  l)e  a  dilTuMilt  place."  Plumber  co'lects  tool', 
pot-  of  mi  til,  isin.^  un'l  tbey  all  l-'-av*  i\p  :9nrl. 

Nfxt  they  conin  round  to  the  front  in  a  "  Fo^t  of 
proce'Sior:."  It  is  not  ftitel  whether  tb'^y  walked 
fonr  abrra><t,  two  and  two,  or  in  sinch'  filo.  Aiy- 
how  they  were  wrong,  and  wo  ought  to  be  tohl  tho 
proper  way  for  four  men  to  come  round  to  the  front, 
as  I  doubt  if  one  man  in  a  thou-^and  knows.  Next 
thoy  all  looked  at  the  mansion.  Wrong  again.  Three 
of  them  should  have  stood  facing  the  other  way 


while  tbe  plumber,  as  leading  nan,  estimated  the 
length  of  ladder  required,  and  then  instead  of  leav- 
ing two  of  them  in  tho  drive  he  should  have  taken 
them  all  to  find  a  ladder,  but  cot  in  a  "  sort  of  pro- 
cession." 

Well,  it  seems  they  asoemled  md  ascertained 
what  was  amiss,  and  shortly  after  disappeared,  and 
after  a  time  they  were  discovered  smokug  in  a  shed, 
not  drinking  ale  in  tho  servants'  hall.  Perhaps,  if 
these  men  came  from  a  distance  it  was  now  break- 
fast time.  At  any  rate  the  metal  pot  would  pn^ 
bably  have  to  be  heated  before  the  job  could  be  dona. 

Docs  "F.  B.  A.  S."  know  how  the  British 
workman  in  such  a  case  takes  his  breakfast  ?  When 
he  gais  to  work  on  tho  roof  of  a  gentleman's  bouse 
he  does  not  have  chair,  table,  plate,  knife  and  fork, 
cup  and  saucer,  or  any  comfort  of  that  kind.  He 
probably  takes  a  lump  of  bread  and  a  lump  of  beef, 
boiled  yesterday,  and  with  this  in  one  hand  and  a 
knife  in  the  other  he  stands  or  perhaps  sits  on  a  wet 
])liink  or  empty  oemcnt  cask  and  swallows  a  few 
mouthfuls,  whieh  he  washes  down  with  some  cold 
tea  out  of  a  tin  bottle,  and  out  comes  the  pipSi 
which  he  persistently  smokes  until  bis  half  hour  ii 
up,  and  as  much  longer  as  you  will  allow  him,  andii 
it  any  wonder  that  in  about  an  hour  after  ho  is  glad 
to  exchange  twopence  for  a  pint  of  beer  P 

Tho  British  workman  is  what  be  has  boen  madle^ 
and  if  "  F.  B.  A.  S."  is  not  aware  bv  what  meaiii, 
"  Sigma,"  for  one,  can  inform  him.  Did  the  British 
workmen  have  anything  to  do  with  making  out  tht 
bill  ?  I  will  not  say  a  word  for  the  scamp  that  got 
the  coflin  by  tolling  a  lie.  It  baa  not  been  proved 
that  it  was  the  British  workman's  fault  that  tha 
cellar  was  flooded.  Old  Flooghman. 

THE  DIONITT  OP  IiABOUB. 

[11231.VI  AM  glad  "F.B.A.S."  iu  hU  exultik 
tations  over  Sir  £.  Beckett's  pamphlet  (letter 
1413  Ji,  p.  02)  acknowledges  at  the  outset  that  he  can 
speak  from  oxpcrience  with  regard  to  working  men 
only  in  so  far  as  he  has  been  brought  in  oontasi 
with  thorn  from  needing  their  serriees.  Bat  if 
"F.BAS."  acknowledges  that  he  only  oared  for 
noticing  working  men  at  all  so  long  as  he  required 
their  labour,  is  not  politeness  tho  very  least  whidim 
return  the  working  classes  should  expect  from  hii 
fraternity  ?  For  it  seems  that  suoh  expressions  ai 
"the  raaoal  of  a  workman,"  "  the  batderdash  of 
the  crgacs  of  labour,"  freelv  made  use  of  by 
"  F.B.A.S."  (letters  U131, 11190,  pp.  62,  116),  an 
altogether  out  of  place  when  used  by  ^ntlemen  who 
have  to  thank  the  accident  of  their  birth  for  haviig 
exomptod  them  from  manual  labour.  Long  lot 
"  F.B  A.S."  live  under  the  happy  illusion  thatnoM 
but  their  self-appointed  leaders  and  flatterers  syii- 
pathisn  with  tho  working  classes.  Shelley  has  asked 
thorn  long  ago  these  most  pertinent  questions  :— 

Mon  of  England,  wherefore  plough 
For  tho  lord-*  wlio  lay  you  low  P 
Wboroforo  weave,  with  toil  and  ctre. 
The  rich  robes  your  t  vrnnts  wear  f 

The  discussion  of  this  gigantic  problem,  "iho 
social  question,"  is  altogether  beyond  the  powers  of 
any  but  the  most  eminent  thinkers.  That "  Sigaa" 
belongs  to  those  selected  few  ho  has  again  showB  m 
his  letter  14179,  p.  91.  Such  a  master's  eondeaior 
tion  of  Sir  E.  Bookstt's  pamphlet,  evaa  wilk 
"  F.B  A.S."  BtiU  beUeving  in  it,  may  mako  Sr 
Edmund  remember  the  words  of  Gelleri : — 

Wenn  deine  Kunst  dcm  Moittcr  nieht  gflfUt 
do  int  dies  mhon  ein  schlimmes  Zoicbcn ; 

Dnch  wenn  sie  gar  des  Narren  Lob  erhiltt 
Dann  ist  ea  Zuit  aie  auazustreichan. 

Xioidhold. 


FUBIFICATION  OF  SXTW^AGS. 

{Continued  fjom  p.  66.) 

[14232  >-lN  1868  when  it  was  found  thii 
Local  Giovemment  Board  had  failed  to  find  a  pi 
that  could  bo  recommended  for  tho  utilising  of 
sewage  at  a  profit,  and  that  sewage  still 
a  nuisance,  the  British  Assooiation  for  tbe  Ad 
ment  of  Scienoe  appointed  a  committee  "  io 
on  the  treatment  and  utilisation  of  sewage,'*  ^ 
I  think  the  committee  did  in  as  eflioient  a^ 
as  their  means  would   allow.    Still   I  thiak. 
Drltish  Association  split  on  the  same  rook 
Local  Government  foundered  on. 

Tho  committee  were  instructed  to  "  report 
utilisation  of  sewage,"  whereas  I  consider  the 


tl 


if  it  could  be  provoil  that  it  was  impossible  to  'purijy 
sewage  without  creating  a  nuisanoi}  then  tJ>*fJ    ^^    #« 
bo  au  end  of  the  subject,  nnd  we  bhoold  aafcvo  to 
submit  to  having  it  all  delivered  into  tho       gc*  M 
q-.iiekly  as  pc^'-ililc  ;  but  it  has  not  yet  bsex»>      ^u^a 
to  Iw   impo-nibln  to  purify  sewage,  Bsithe^r    hasB 
y.:t  been  pfhUchj  proved  to  bg  poisiUe  *o     P^^ 
S'^wapo  by  any  ptocess  without  caosiQg  *  ***to*MV 
somewhere.    It  is  no  answer  to  ]A*  V^'^^^^iJ^S 
that  irrigation  and  filtration  P™p""*'*^?*?_5'*'2  i* 
the  very  process  of  irrigation  fid'Wn*»«|^j__^^ 
present  conducted,  causes  au  inlUBoUi : 
the  place  whore  it  is  carried  OTk,f 
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.nt  qaestion  to  be  answered  is  (l^^ii^  the 

of  ezpen? e  oat  altof^oth*  r)— can  sewage  be 

by  any  pri.-cc8s  whatever  without  oaut»iug  a 

?  Then  having proTCtl  if  poBAiMe  that  it  can 

ified,  the  secoiid  question  would  be — what  is 

possible  ezpoDse  for  which  it  can  be  purified  P 

i  it  po^sibK*  to  profitably  utilise  the  purified 

By  the  abare  method  of  dealing  with  the 

I    make  the  utilisation  the  hist  quobtion 

)f  the  fin-t,  as  has  hitherto  been  done.    I 

doubt  that  if  the  quoHtion  had  been  treated 

•ore  order  by  engineers  and  chemibts  from 

we  would  have  had  the  question  set  at  rost 

eive  the  General  Board  of  Health  committed 
rtat  mistake  in  striviug  to  prove  the  value 
e  by  the  chemical  value  of  the  excrements  of 
.lation.  It  was  a  common  thing  to  hear  that 
I  of  the  sewage  of  a  town  was  sufficient  to 
the  ezpeure  of  sowtriug,  draining,  road- 
and  all  other  ezpenfaee  of  a  town.  The 
»f  A  town  hiis  been  valaed  at  from  10s.  to 
head  of  the  inhabitants  per  annum.  At  the 
:e  A  town  of  10,000  inhabitants  would  pro- 
age  worth  ^o,0U0  a  year,  but  we  know  that 
of  the  sort  has  ever  been  realised,  and  yot 
f  health  and  ongioeers  are  still  to  be  found 
after  this  shadow  of  a  valuation,  and  still 
to  utilibe  without  first  praviug  it  to  be 
to  Abate  the  great  national  nuisance.  If 
lad  attempted  to  demonstrate  the  famous 
iHjsition  of  the  1st  book,  without  first  proving 
proposition,  he  would  have  failed.  For  like 
2Lgi:;cer8  and  chemists  have  failed  to  dc- 
:e  tbo  advanced  proposition  of  how  to  utilise 
at  a  profit,  because  they  liave  failed 
nitrate  the  necessary  preliminary  propo- 
of  the  possibility  of  doodoristng,  dis- 
,  clarifying,  and  purifying  the  sewage.  Let 
IT  propositions  be  first  demonstrated,  and 
proposition  of  utilisation  will  necessarily 
ud  I  iiave  no  doubt  would  Hoon  be  satis- 
pro  vod.  Another  cauHe  of  failure  in  dealing 
M3wage  question  has  been  by  con:«idering  uU 
as  pobsessing  tho  bamo  cliaracteri-^tios  or 
!d.  I  have  found  the  sewage  of  every  town 
Ave  examined  has  some  constituents  or 
ty  in  it  different  from  that  of  other  plaoes, 
f*  special  ooufltituents  require  to  be  specially 
:h  in  every  case.    I  have  found  tho  Kowuge 

I  more  difficult  to  deodori»o  and  clarify  in 
ces  than  in  others.  By  deodorisation  and 
ion  I  do  not  moan  the  same  thing  as  that 
by  Rawlinson  and  Bead  in  their  report, 
>,  where  it  id  stated,  *'  All  chemical 
t  of  sewage  by  patent  processor  or  otherwise 
liodorisation — that  is,  at  clarification  and 
.on."  That  is  a  most  astounding  piece  of 
ion  to  me.  la  all  my  experience  I  never 
at  deodorisation  was  the  same  thing  an 
ion  and  purification.     I  have  always  found 

II  ge  could  be  deodorued  without  cluritica- 
•nrification,  and  that  it  coul<l  be  clarified 
leoiioriring  or  purifying,  and  that  it  oould 
deodorized  and  clarified  without  purifica- 
t  it  cannot  be  purificui  without  being  pro- 
eodorL^id  and  clarified. 

,  thvre  is  a  great  fallacy  in  the  mode 
f  adopted  in  calculating  tho  (juantity, 
and  strength  of  sewage  by  engineern  and 
t— viz  ,  that  of  calculating  by  tho  number  of 
ontributing  to  the  sewage,  or  the  number  of 
osets  in  a  town.  Such  a  mode  of  calculating 
ether  mi£<leading,  bo^'auso  the  bcwaj^o  of 
re;i'l>}ntial  water-closet  town<i  —  such  as 
nd,  Brighton,  and  Tunbridgo  Wells— is  very 
t  in  BO  far  as  the  ease  or  difficulty  of  puri- 
ty concerned.  From  my  own  experiments  I 
a  Brighton  sewage  is  easier  to  purify  than 
imd,  and  that  Kichmond  pcwage  is  much 
to  parif  J  than  Tnnbridge  Wells  sewage.  The 
F  of  the  water  pupply,  with  regard  to  softness 
vperstnre,  influences  the  quality  of  the  rpw* 
'^Rnat  extent.  The  state  of  ventilation  has 
Vrait  cff^  upon  the  sewage.  I  find  alpo  that 
^ty  with  which  it  travels,  and  tho  distance 
unit  trarels,  also  qualifies  the  sewage  to  a 
*«W8  eitent,  with  regard  to  its  susceptibility 
■g  »cted  on  by  certain  chemical  reagents. 

u*°'  ^^™  ^  ^^  peculiar  opportunities  of 
JJ,^  wwajjc  in  every  part  of  tho  town  for 
jWiM  four  years,  I  found  that  tho  tsewage  from 
2[  "^•'totilated  sewers  was  in  every  ca;e  more 
Stt**  Pj^i^y  than  tho  sewage  from  the  htcep 
J""  ^d  well- ventilated  sewers,  oven  where  tho 
J  wimberof  iuhalitiiuts  contribHtcl  to  them, 
.^qsslificafcion  that  the  Local  Government 


but  are  all  outside,  and  contribute  nothing  to  the 
sewers.  There  are  also  manufacturing  towns  which 
contribute  a  variety  of  refuse  to  the  newers  of  a 
different  nature  altogether  from  water-closet  refuse, 
which  requires  to  be  specially  treated.  These  facts 
6how  the  absurdity  of  estimating  the  quality  of  tho 
sewage  by  tho  heads  of  the  population  oontribatiog 
to  it. 

There  is  another  error  that  all  writers  on  sewage 
that  I  have  inmsultcd  have  fallen  into — vii.,  thOT  ah, 
without  ezoeption,  speak  of  and  treat  the  odours 
from  sewage  as  gases.  They  all  seem  to  know  that 
sulphuretted  hydrogen  stinks  badly,  therefore  every- 
thing that  stinks,  according  to  their  logic,  must 
contain  sulphuretted  hydrogen;  and  as  ooal-gas  is 
purified  from  sulphuretted  hydrogen  by  lime  at  the 
pus-works,  therefore  lime  must  purify  sewage  ;  but 
it  baa  been  found  that  lime  alone  does  not  purity  all 
sorts  of  sewage.  In  well-constructed  and  ventilated 
■ewers  iulphurotted  hydrogen  seldom  or  never  can  be 
found.  The  most  of  the  smells  that  aro  called 
sewer  gases  are  not  gasea  at  all.  The  smells  which 
emanate  from  the  sewage  are  produced  from  tho 
volatile  va^urs  of  eesenUal  oils  formed  from  the 
decomposition  and  recombination  of  vegetable  and 
animal  matters.  Tiiese  subtle  volatile  vapours  travel 
at  a  very  rapid  rate  through  tho  air,  by  conduction 
or  diffusion,  whenever  they  are  liberated.  They 
travel  even  against  the  wind.  An  idea  of  the 
rapidity  with  which  they  travel  may  be  formed  by 
the  quickness  with  which  the  earrion  crow,  the  vul- 
ture, and  the  albatross  disoovors  carrion  at  a  great 
distance. 

If  a  dead  animal  be  thrown  into  the  middle  of 
the  South  Atlantic  Ocean,  where  not  a  bird  is 
visible,  the  smell  will  attract  numerous  albatross 
to  it  in  a  very  short  time.  Even  man's  obtuse 
een«e  of  smell  can  discover  the  rapidity  with  which 
smelling  vapours  travel.  If  we  go  into  a  largo  hall 
or  church  whero  the  air  is  perfectly  still,  and  let  a 
smoker  kindle  his  pipe  at  the  farthest  distant  corner 
from  us,  we  will  smell  tho  vapour  almost  as  i>09n  as 
he  kindli>s  his  pipo.  Thet^e  facts,  illustrativo  of  the 
rapidity  with  which  smelling  vapours  travel,  show 
how  ridiculous  and  absurd  it  is  fir^t  to  liberate  tho 
volatile  vapours  of  sewage,  and  then  to  try  and 
arrest  them  with  solid  and  liquid  disinfeotanta — even 
disinfecting  gases  aoch  at  chlorine  and  kydroehloric 
aoid  cannot  de^ttroy  all  these  vohttUe  vapours,  because 
tho  gases  travel  at  a  much  slower  rate  than  the 
vapours,  and  cannot  overtake  them  when  they  are 
liberated  in  the  air.  The  process  of  firnt  liberating 
the  volatile  vapours  of  sewagn  and  then  trying  to 
arrest  them  in  the  air  by  other  subttAnccs  is  often 
tried,  but  with  very  niiMitiafactory  results— in  fact, 
it  cannot  be  done. 

To  deal  properly  with  tiiese  volatile  faponrs  they 
ought  to  bo  arrested  and  condensed  in  the  li<iuid 
state  in  the  sowers,  and  the  essential  oil<i  docom- 
poeod  at  tho  outfall  befmra  tho  sewage  is  finally  dis- 
chargeil  into  the  open  air^  whether  it  has  to  be 
ntiliiied  on  tho  land  or  diseharged  into  the  sea. 
When  this  is  properly  done  there  will  be  no  nuisance 
anywhere,  and  it  will  then  be  possible  to  utilise  the 
sewage  of  any  town,  and  to  purify  it  so  as  to  allow 
it  to  bo  run  into  any  stream  without  the  slightest 
danger  of  its  ever  becoming  a  nuisance  to  any  one. 

Wm.  Bums. 


A  GOOD  SIiaaBSTION. 

[1-4231.1 — It  may  ioteKct  many  of  yo:ir  readers 
to  know  that  they  can  see  all  volumes,  except  the 
firtit  ten,  of  your  esteemed  paper,  free  of  charge, 
on  Momlays,  Wednesdays,  and  Saturdays,  from  10 
a.m.  to  10  p.m.,  at  tho  E-iucfttionnl  Library,  South 
Kensington  Museum.  Un  other  days  the  hours  aro 
shorter,  and  a  charge  for  admission  is  made ;  but  no 
letter  from  a  householder  is  required  as  at  tiie 
British  MuFcum,  and  it  takes  but  a  minute  or  two 
to  get  the  volumes,  which  are  well  bound  and  in 
good  condition.  The  City  Library  at  tho  Guildhall 
docs  not  contain  a  single  number  even  of  "  ours," 
and  I  cannot  but  believe  that,  if  thoso  connectod 
with  the  Library  saw  two  or  three  numbers,  they 
would  at  once  show  their  appreciation  of  its  ezoel- 
lence  by  subscribing,  and  I  accordingly  send  a  small 
sum  to  pay  for  a  few  numbers  being  sent  there. 
May  I  venture  ahio  to  suggest  that,  if  any  of  your 
readers  who  have  more  back  volumes  tnan  th^ 
know  what  to  do  with  would  send  those  where 
needed,  to  either  library,  they  would  have  the  satis- 
faction of  feeling  that  tl^y  had  borne  a  part  in 
advancing  and  encouraging  the  scientific  knowledge 
of  the  people.  The  City  authorities  can  well  afford 
to  pay  for  thoso  volumes,  which  are  to  be  had  first 
hand,  and  aro  also  so  few  in  number.     B.  K.  H. 

[We  are  much  obliged  to  our  correspondent,  and 
have  sent  the  numbers  paid  for. — Ed.] 


EXPLOSIONS  IS  THB  MAITIJFACTUAB 

OF  OXYOSS^. 

[14233.]— Hayinq  a  few  weeks  ago  seen  accounts 
in  your  valuable  paper  of  explosions  in  the  manu- 
facture of  oxygen  from  a  mixture  of  manganic  oxide 
and  potasMio  chlorate,  owing  to  the  MnOs  contain- 
ing impurities*  I  bog  to  state  that  I  have  tried  the 
experiment  of  substituting  well-dried  sand  instead  of 
tho  manganic  oxide,  and  I  find  that  I  get  off  an  et^ual 
amount  of  oxygen  at  a  similar  temperature,  and  that 
the  process  is  unattended  by  the  danger  of  explo- 
sions. 

MnOo  +  2KCi08 =Mn03  +  2KC1 + 30; 


{ 


I 
16  X  G»96  grammes. 


2K  =  39  X 
2Cl  =  35-5  X 
GO  =  16      X 


2  =  78) 
2  -  70)- 
6  =  SHJ) 


241  grammes. 


'4do(t 


Dot  appear  to  liave  taki  n  ii.to  courtMer- 


AkBM*  ^^°»  ^®  ^^<i  towns  which  sund  the 
ly^'^iif  Uitir  liuen  to  country  village-t  to  be 
a.  'Th«^^''  ^^^^  wash  all  their  dirty  linen  at 
^jji  jj* '*wage  of  two  such  towns  must  be  very 
diak?L:  ^th,  even  supposing  the  samonum- 
|J****«tot8  contribute  to  the  water-closets. 

^^»^  towns  have  their  dairies  and  cow- 

^,*itluB  the   town,  which  make  u  largo 

■■vsge,   and   there   are  other   towns 

^QOW'houses  within  tho  sewer  district. 


SlOs + 2KC10,  -  SiOa + 2KCI + 30. 

I  I 

241  grammes  16  x  6 =96  grammes. 

When  all  tho  oxygon  has  been  expelled  from  the 
KClOs  I  jupt  empty  the  retort,  treat  the  residue 
with  water,  which  dissolvon  out  tlie  ECl,  allow  it  to 
staud  for  awhilo,  decant  off  tho  clear  liquid  (which 
contains  the  KCl),  dry  the  SiO;  ready  for  use; 
auothcr  time  evaporate  the  solution  of  KCl,  alJoa* 
it  (the  KCl)  to  crystallise  out,  oollcct  the  crystals, 
and  use  them  for  some  other  purpose,  ite^idt^ 
being  hurmlt'H^,  this  is  a  much  cleaner  process  thau 
when  the  MnOs  is  used.  Perhaps  this  may  be  of 
some  ueo  to  some  of  *'  ours  ";  if  so,  they  aro  quite 
welcome  to  it.  H.  HoUewell. 


SOIUD  BBCSNT  IHPBOVBMBITTB  IN 
THB  MBTAIiliUBQY  OF  NICKBL. 

[14235.}— I  HAVB  read  with  much  pleasuro  the 
report  that  has  appeared  in  your  oolnmns  of  Mr. 
Alfred  H.  Allen's  address  on  "  Keoent  Impovo- 
ments  in  the  Metallnrgy  of  Nickel,"  dehvered 
before  the  Society  of  Arts.  I  was,  however,  mueh 
surprised  to  see  that  a  patent,  briefly  but  minutely 
disoribed  by  Mr.  Allen,  had  lately  been  obtained  in 
France  by  MM.  Christofle  and  Bouilhet  for  a  new 
method  of  treating  the  New  Caledonia  ore  in  the  wet 
way.  Whim  we  hear  of  a  patent  I  think  we 
generally  anticipate  learning  something  new,  though 
it  does  not  always  follow,  as  in  the  present  instance, 
that  our  expectations  will  be  realised.  Wliat  is 
there  new  in  this  process  patented  by  MM. 
Christofle  and  Bouilhet?  The  only  new  feature  I 
can  see  in  it  is  the  obtaining  magnosia  and  lime  at 
the  end  of  tho  process  in  admixture  with  the 
hjdrated  oxide  of  nickel,  and  even  this  is  simply  on 
account  of  the  oro  treated  containing  much  of  that 
compound.  Excepting  this  single  circumstance, 
incidental  to  the  ore  not  to  tho  process,  this  method 
of  separating  nickel  has  been  used  for  many  years. 

Liverpool.  Q.  Fateraon. 

PBOFXSSOB  MILIiS  ON  DB8TBUCTIVB 
DISTlLiIiATION. 

ri4236.]-I  HAYS  recently  read  Prof.  Mills' 
"  Manualette  ou  Destructive  Distillation,"  and  can- 
not quite  agree  wiUi  yonr  review  of  it,  as  I  fail  to 
discover  in  it  any  new  or  useful  process  in  the 
"  distillation  of  tar ;"  but,  on  the  contraiy,  some 
statement  4  which  might  lead  the  novioe  astray. 
Prof.  MilU  says  "  coal  yields  from  1  to  2  per  cent, 
of  *  liquor,'  and  from  3  to  6  per  cent,  of  tar."  My 
experience  is  that  from  one  ton  of  coal  there  is  pro- 
duced from  24  to  34  gallons  liquor  (14  to  16  per 
cont.),  and  from  12  to  17  gallons  tar  (7  to  8  per 
cent.).  All  *'  coal  tar  "  is  heavier  than  water,  not 
because  it  contains  naphthaline,  biit  from  the  bulk  of 
of  its  component  parts  being  heavier  than  water.  I 
shoi/ld  very  much  like  to  be  let  into  the  secret  of 
obtaining  10  per  cent,  of  naphUia  sp.  gr.  '78  to  '83. 
In  my  experience,  now  extending  over  soAie  20  years, 
I  never  arrived  at  such  satisfactory  results.  As  to 
making  commercial  benxol,  acoordiog  to  Prof.  Mills' 
formula,  all  you  would  get  would  be  "  rectified 
naphtha  cootiuuing  bensol,"  but  certainly  not  com- 
mercial benzol.  In  the  manufacture  of  sulphate  of 
ammonia  Prof.  Mills  uses  sulphuric  acid,  sp.  gr.1'4. 
1  am  afraid  that  he  would  obtain  little  salt,  and  a 
great  deal  of  what  I  call  "  mother  liquor."  The 
aoid  used  here  is  of  sp.  gr.  1*72 ;  oil  of  vitriol  I 
take  to  be  of  a  sp.  gr.  1'83.  Prof.  Mills'  prooess  of 
purifying  ammonia  by  lime  I  most  nnhesitatbgly 
say  wouM  fail.  Using  lime  to  disengage  the  gas  is 
a  very  old  process,  but  it  ret^oires  something  elsa  to 
deprive  the  gas  of  its  impurities. 

DestruotlTO  Dittillatlon. 


COTTON-SPIN  N  LN  Q. 

[14237. 1— Beino  a  constant  reader  of  the  Eno- 
LiKU   Mechanic,  I  have  observed  for  some  few 
wei^ks  past  a  aeries  of  interesting   articles  on  the 
*•  Technology  of  Paper-making."    Now  could  not 
Eomo  of  our  readers,  who  aro  well  vorsed  iu  the 
subject,  giTO  us  a  somewhat  similar  treatise  on  the 
**  Technology  of  Cotton-spinning  P"    This  wouU,  I 
feel  sure,  bo  the  means  of  conferring  an  iiia«l«-'**»** 
boon  on  many  in  this  manufacturing  dM 
ours,  who,  like  myself,  are  beginning  li! 
branch  of  industry.    One  thing  whiek  ii 
to  make  the  request  is  that  sorend  qoaki 
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tiOB  to  thw  Bod  kjudrad  rabJMta  har*,  from  tima  t- 
tima,  Bppaand  in  joar  periodickl;  tfaanton.  . 
tfaink  Um  mntlar  U  Dot  wholly  withoat  intarwt  to  i 
Iwgt  proportion  of  oni  road«n.  Xyloo. 


TBB   I.A8T   IiaTTBBS   OP  "THB 
HABHONIOna  BIiACKSHITH." 

[14238.]— Wb  liro  bcloir  On  MOOnJ  of  tha  two 
Inten  eommnnioBted  bj  Hr.  S>ngB  to  "  Fiddlar." 

BoimdboBrdi  for  Vlolliu 
I  iboold  be  mneh  oblimd  hj  7011T  fsTonriiiK  me 
wltli  Tonr  opinioD  of  tM  proMblc  elttcl  of  ttw 
incloMd  wr*dg«n«at  of  two  Mondboardi  in  oua 
violiB,  OM  bridn  being  oommim  to  both,  aod  eipe- 
aiillj  U  jon  uink  it  prafarkbla  to  cUmping  two 
Miudbeana  logatbar  in  tbe  mumar  I  propoird  in 
uj  "faiuw  Bnt  Bddle,"  flgnnd  in  No.  374  of 
ooT  tmrnkL  Too  will,  of  wane,  pareeiTs  the  leg 
of  Uu  bridge,  whiah  u  bananth  the  3rd  and  4tti 
Btrioga  ptauB  throngh  tbe  nppar,  ai^  reiU  od  tbe 
lower  bnaat,  thraa^  mwUing  jou  to  enplo/,  it 
tboBght  dtainble,  b  iBrger  and  aoniswhst  thicker 
bellj  for  thoaa  itriDgi  —  aaf,  aa  large  or  rather 
iBTgar  than  that  of  the  tanor,  which  wonld,  I  think, 
iKpiOTe  tha  tone. 

kt  a  matlar  of  cnarw,  tha  E  uid  A  atrinn  won1d 
n  the  lower  balTj  ni 


him  napouibla  for  tha  qoalitj  of  tiia  iron  lia  pata 
ii.     That  mentioned  in  jonr  letter  will  da  rnj 


jonr  latter  will  da  tbtt 
#aIL  Aj  job  inqaire  aboat  tba  whaela  Aral,  I  will 
liagiD  with  tbam.  Cat  tba  No.  9  wire  into  40  laogtbi, 
GBob  26iii.  loof ,  and  bead  tbam  at  one  and.  Tba 
tfa*  to  do  tbia  la  aa  followa :— Oat  two  pieeaa  of  iron, 
Md  drill  or  file  it  aa  in  aketeh  No.  1.  Tluaa  pieoee 
cr  clampa,  bi  wa  will  oall  them,  wban  pnt  in  tbe 
lioa  will  bold  the  wire  firm,  llu  bole  mnat  be  of 
oak  a  aia*  aa  to  leave  a  little  apaae  batwaen  tlM 
clampe  wban  tb«r  are  doaad  on  tbe  irire.  Lean 
Ihelattar 


bare  bat  little  iL 

tha  bridge  were  glnal  ta 


M  thi^  wonld 


S'SETi 


__.  A  atrivga  __   .    . 

J,  of  all  Bddie  atrings 

_  .M  bridjce  be  noit  glued  or  alherwiH  attaohed  to 
tbair  tODDdboBTda,  n  that  thn  can  lift  tham  ■■  well 
bb  dapiaaa  tbam,  for  tbair  naa  reaolta  from  dimi- 
niihad  down  ptaaanre  (daring  one-balf  of  tha  atriDR't 
Mmplata  *ibratioB),  allowing  the  renjtioi)  at  the 
BOondboardB  alaatieallr  to  eTsda  Ita  anrfaea,  bnt 
when  both  laga  of  tbe  bridge  are  fixed  to  the  aonod- 
board  the  atriag  not  obIt  pnabaa  it  down  bnt  alio 
"  pnlla  it  up  "  u  tbe  poUaamaa  azpraaaea  that  pro- 
OOM.  I  think  if  thu  wart  done  in  tba  deiign 
ineloaad  (a,  bridge ;  b,  leg  (^  bridfra  paiaiDg  tbrangh 
UDoar  Bad  reating  on  lower  aoandbMird  ;  e  e.  apper 
d  ;    d,  lower  aonndboard)  both  paira  of 


rtringi  baiof  eanaad  to  aat  on  both  balUea,  mnat 
pradnea  man  poworfnl  aooBdj  than  wban  onlr  od* 
Mir  ia  emplmd.  Ii  tb««  anr  praotiaBl  obj^ion 
to  bine  tba  legaoftba  bridge  to  IbabdlTp—Tonra 
faithtnllT,  Alfd.  Baran. 

AngTu,  1872. 

P.S. — I  praaome  jon  bara  aeantbe  loan  elhibitton 
of  tnnnj  fiddlaa,  aoma  of  them  OBiqua,  at  Sooth 
Keniiiigton  Maaanm,  wbioh  onlj  reniaiiu  open 
■nlil  tM  end  of  tbit  month.  It  jroa  hare  not,  go 
and  look  at  tbam,  for  ao  «>t«naii«a 


bifafB  waa,  and  almoat  ealalnlj  narar  apain  san  be 
"  gBthored  togather"  in  tbe  aama  of  tha  L— ,  no,  I 
mean  in  the  name  of  tba  Doke  of  EdinbciTgh.  Their 
total  eoal  toaat  be  •omethiBg  faboloas,  or,  to  ipeak 
-i  bn,-.ome-y«. 


foar  40  wirai  for  tba  front  wbarl.  prooaad  . .  .  _ . 
iha  Isngtbi  for  the  back  whotl.  Thne  wiU  be  Slin. 
long  Bod  16  in  nombar  ;  head  them  at  one  end.  It 
the  DBTitjr  in  tbe  clampa  ii  hn  large  to  hold  thia 
>iaa  firmly,  make  another  one  in  the  nma  olampa 
lor  thia  pnrpoae,  and  proceed  aa  bafor*.  Aa  yea 
at  a  joiner,  I  ■appose  jon  can  do  a  little  in  the 
^tUrn-makm'  line.  Make  two  pattern!  ml  fol- 
lon:— See  Figi.  2  and  3.  Fig.  2  ia  for  tha  feoDt 
*hee1  {  two  of  theae  will  be  rvqnired.  Aa  will  be 
'«en,  tbrj  are  dim  or  Baagn  4in.  in  diamster  ~ 
bole  in  the  oenbre  jln.  Ilia  edge  or  outer  diami... 
11  9.](lin.  thick  and  radial  depths  jin.  from  thia  edge 
10  witbio  a  ifaort  diitaoceof  tha  eeibeof  tha  diao,  or 
hub  wa  will  in  ftKore  call  it,  nuT  be  thioned  oat  aa 
m  tbe  eide  Tiaw,  making  it  liRnttr,  IieaTe  plenty 
-inbatanoe  in  the  root  of  the  fank,  ao  aa  not  to  eplit 
iThen  being  keyed  np.  Next  make  a  pattern  for  tbe 
DBok  nare,  aa  in  No.  3.  Let  tba  flaona  of  tba 
itaie  be  S^in.  apart,  raeaanred  tram  the  ontei' 
iha  flange*  thamMlreB  being  )in.  thick  and  Stin. 


that  air  oannot  get  in,  and  eipoee  to  a  n 
about  eight  hoan,  theB  plaage  in  oold  1 
thia  meana  a  ooatijw  of  itoal  wiU  b*  fa 
where  it  ia  re^nireiT  and  a*  hard  aa  pb 
l-16in.  deep.  It  tbeea  parte  are  poliali 
oaae-hardeiiiDg,  a>  tbay  ahonld  be,  tbay 
oat  qnit*  tmooth,  proriding  that  no  ai 
tbam  daring  the  oarbonieing  prooaaa.  '. 
done,  the  bnba  moat  bare  30  holai  drillar 
and  tapped  at  equal  diataneei.  Tha  aiae 
bolea  miat  be  detenninad  by  the  Biinlaa, 
tba  oalaida.    After  tba  holn  ar  '-'*'-■  - 


Haring  now  made  tha  aila  and  bi _. 

with  40  hotaa  tor  the  apokn.  Than  put 
on  the  apoke,  bray  tha  end  of  tha  latter  t1 
rim,  and  bead  it  lo  aa  to  lean  it  of  ane 
that  when  •erewed  np  tbe  bead  at  the  '. 
)in.  below  tbe  edge  of  tbe  bnb.  Before  p 
nipple  in  finally,  pnt  On  tbe  look  nnt  tor  e 
all  tha  nipples  are  aorewtd  down,  t^fate 
nuts  on  the  hub.  It  wiU  be  aa  wdl  to  mi 
\  aa  paaaible  on  a  smooth  flat  p] 
ig  ;  alao  make  it  ai  dnmlar  aa  poi 
ifsbvitiaam'  '  ^' 


Uatno  i 


of  tronblo  ID  truing  np.      Wban  yon  ha 

itoaroC  ti 

Thia  will 

heada  of  tba  apokaa,  and  do  no  harm  t 
CemtDting  tbe  robber  tire  ia  the  next  tl 
ia  geDeraU^  done  with  a  mixtnra  knowi 
oement,  being  a  miitare  ot  gntta-peroba 
or  yon  may  make  a  aolnUon  of  ahsllac  Or 
of  wine  (not  methylated  aa  aold  in  dmggi 
DiraotioDi  will  be  foaod  in  book  numbara  0 
ConitmotioD,"  for  tba  tonner  proeaaa 
carried  out  at  directed,  will  be  aatief 
Noi.  S07  lo  613  inDloiiie}.-    On  aeoond 


maoyottbam.  "Btrad'a,"  "  Joaapha,'' "  Amati  , 
"Oaapar  da  Salia,"  Bnggeria,  and  StaMner'i 
abooM,  sot  to  uwtion  Sorunoa,  Eitu,  Pocbttiei'. 
VitUt,  OM  Wd«h  Crwtb,  ■  tiolo,  a  d.  1452,  by  J 
Chrlino,  a  riidin  by  do.,  a  rary  peculiar  tioU,  No. 
138  in  eat.,  Iriah  barpa,  Wabb  barp*,  ko..  h>u-p»i- 
ekorda  and  apinBeta  guore,  2  organ  harpaicfacrdi, 
MM  A.D.,  17U.  not  in  eat.,  tbe  alher  i.  D.  17.''l>,  a 
(•gal.  No.   4Sa,  with   nadi,  tr»  neda  in«lo>rl  ot 

■ipM,  o(  lbs  istb  -   ■ 

eat^  ^iaao,A.D.  , 

^nU  joo  lappoit  a  aaoramaut  for  anlargiag  the 
EnoubvHbchavio?  Lotaot<aee11>nt"rtalt"i» 
"mwdad  oat"  •rmyweA.  Tha  ££tor premiaed 
if  an  eaddangaMntttadrwilatioB  fifty  percent,  he 
•mU  fin  aigfat  additionBl  pMae  Inataad  of  obarg- 
JV  31.  far  tlw  jMTMl  aa  I  pfofoawL 


OSHAf  BXOTOLBa 
'^lemy-OwT  it*   ba»t  qoalitr  robber..     The 

*l  *km4m 
ia«artwt. 

•Jied,"Uc_ 

yw  wi^  ^.- „■ 


iiamater,  the  body  ot  tha  nara  to  b«  narrowed  aa 
in  ■ketch.  Allow  a  (light  projeotian  on  the  oattida 
it  the  fiangea,  aa  in  ■ketoh  (side  riaw),  tha  back  and 
Front  ta  be  ot  malteabta  oaat — not  oidinarT  oaat — 
iron,  aa  it  comea  from  tiie  mouldera ;  bnt  after  tbay 
are  oaat  let  tham  be  allowed  to  oool  nry  gradnallj, 
t  few  dajl  if  pOBiibt*.  Thia  annealing  will  make 
it  eaiy  to  work,  and  very  mneh  toogber  than 
Qidinary  oaat  Iran — in  fact,  ordinary  oaat  iron  will 
Eiot  do  for  the  front  hob  at  any  rata.  Theae  cait 
ud  annealed,  they  mnat  be  tnmed  and  bored. 
Before  thia  wa  will  make  onr  front  aila  and  back 
rones  and  bolb.  For  tha  front  axle  ^t  a  piece  of 
of  beet  qnality  (round)  lin.  in   diameter, 

,_j.  tone.     Centre  it,  and  get  it  to  mn  tme 

In  tha  lathe.  Tnra  each  end  down  to  lin.  diameler 
(fnll)  by  3iD.  Thia  will  laare  S^ln.  noten^ad ;  in 
tha  aentre  of  thia  length  turn  two  tapen  IJin. 
long,  the  ontar  diametor  being  [in.,  the  inner  (or 
naarst  tba  middU)  15-16in.  lliia  will  be  a  Uper  of 
'  'Sin.  in  Uin.  See  Fig.  4.  Tbe  remaining  Slio. 
the  middle  may  be  tnmed  down  to  fin.  The 
e  in  the  hub*  mnat  be  bored  to  fit  th^  tatian, 
and  drirs  on  tight,  then  aeonre  to  a  kej  pin  drifan 
in  longitudinal^  so  as  to  take  a  beanno— kalt  in 
the  aila  and  hdf  in  the  hah.  The  tcnaion  ot  the 
wirea  will  prarent  an*  poaaihility  of  tham  openiag 
01  coming  oft  the  axle.  Hanng  bored  your  haba 
and  made  tbe  kajwaya,  we  matt  fit  tbe  cranks  on 
the  Bile.  TbMa  mnit  fit  on  firmly.  Pnt  them  on 
nita,  and  drill  th«  boaa  of  tba  orank 

_„„, axle,  aoaatogo  thrangh  tlMBxIa,  and 

also  drill  a  kayway  timibr  te  tha  one  In  the  hob. 
Take  olt  both  oranka  and  knba,  and  amooth  tbe 
'    [a  (tbaae  are  Itin.  maaanrad  fi«m  tba  taper) 

lathe.    Tba  neat  piaoaaa  ia  oaae-hardeBisg 

thaa*  two  piMaa.  ThU  moat  be  «aaa-hardened  with 
^eHibm  and  bonedaat,  with  oaoatie  aoda  addod  in 
small  naotitte  (tUa  lattv  anbataoM  drina  tba 
L— >_^  {_  daapar).  Inekwe  tba  ^a  in  a  tabe. 
•       ■  ■nT»wh««ltia«--^"" 


will  be  advisabU  to  boy  tba  eooe  bolt  I 
wbeel,  a*  it  only  oosla  two  or  three  thi! 
steering  wUl   be   ot    tbe  down-abaped 

L;.k.4  Of    tk;.      vnAwi  nnfr   vub 


JAUIK  MA-GSET. 

[14240.1-HAvil(a  aaen  a  daseriptian 
baok  nnmber  of  tba  Enqubb  Hxcha 
it  a  trial.  I  obtained  a  gas  pipe  oonof 
liiii.  in  diameter  and  l^in.  long.  Ha 
thrDDgh  from  end  to  end,  I  made  it  red 
it  cool  in  tha  aihaa.  I  then  corerad  it 
of  pspar  preriooaly  soaked  ia  paraffin 
dose,  I  ooiered  it  lengthw»a  with  thi 
eotton-ooTFrod  oopper  wire  (aa  ibown 
Enoush  Michamic)  abont  16  gnaga. 
I  loaked  the  whole  in  paraffin  wax,  aod 


.  „  of  littine  or  avapandin^. 
reanit.      I   applied  the   enda  irf  wire  t 
battery  ot  two  pun  of  plate*,  abont 
Pntling  the  magnet  to  a  blook  of  Iron 
it  lifted  it,  and  Tad  ma  to  tr:r.heBner 

it  would  lift  3( 

HOBBSSBOB  MAQSJIT  TKLl 
[14241.}— In  reply  to  "  Haaigiba 
1417B)  it  a  indifferent  wbioh  w»  tba  w 
BO  long  aa  Iho  ooil  oo  en*  pola  ■  w 
oppoeito  dinetion  to  the  oUwr,  M>d  I 


a  ot  tbe  bent  kna  fiaai 


9, 1878.  EKQLISH  MECHAinO  AKD  WOBLD  OF  SCIKNCB;  So.  682. 


D   doubt  th« 


_  lit  tried  (lia  telsphoiiM 

'  TbsT  wan  put  oa  with  tba  idaa  of 
•oIm  Of  tb*  msKiial  Tmanr  tha  etalit 

•irm,  thoosh  I  hmre 

lU  woA  wilkoat  thmn. 
a  ths  soft  iroD  polai  t 
i(U  ipoil  tbe  maffiiatiBiii.  i 

I  loiaw  would  be  iin  improTemSDt,  but  i 
ooU  b*  nlhsr  difficult  to  affix  to  K 
shoe  miftnct,  I  noaammd  tha  /(dlow- 
ftar  tha  aolt  inn  poles,  ooili,  knd  baat , 
.  on  the  mmsnat,  p1&«  it  ia  the  grooTa 
ha  Iwl  piece,  then  rIub  tba  tail  pieoa 
.hona  ew,  and  allow  it  to  >Ui>d  until 
■mlr  lel.  How  take  a  ptn>ght  adm, 
h«  top  "t  tba  caae,  and  rrgaiata  the 
.^kU  of  the  biaai  plate*  and  ■erewi, 
former  ikitdb,  ULtil  joa  hiTe  a  ipwM 
nagnet  and  iW  atraifiht  edite  about  the 
piece  of  goodwriting  paper.  Ton  mar 
a  diaphragm  and  mauthpiesF,  aod  ta>t 
>.  It  fou  think  jou  ibould  get  better 
regulate  tlum  batter. 
to  an  4in.  loa|r.  and  oit  Sd.  It  the 
I  filled  with  paraffin  (or  white  wai  will 

0  fear  of  them  gottinfi  oat  of  rrgola- 
know  that  there  ia  an}'  other  benefit 

Ihem.     Set  four  telephone  torminnli, 

1  lee  advertieed.  It  ia  better  t)i«n  twiat- 
wbich  an  liable  to  break.     Yon   naj 

at  wire  tor  the  lioe.    I  aball  be  glad  to 


puma  and  twiat  one  of  the  wirei  coning  from  the 
Dvher  into  the  hoie  in  the  top  ahilling ;  twiat 
Liiother  abort  piaee  ot  line  win  into  tha  hole  in  the 
battom  lino.  Now  pile  ap  the  ditoi  in  tha  order 
aliown  in  a  aaneer,  pnTiooal;  wall  watting  the  olotb 
Hith  aalt  and  water.  (I  oaed  three  pieoea  of  well- 
ceaned  line  and  tiiraa  ahilliDga.)  Than  plaoe  the 
pud.  A,  ot  tba  win  on  one  aide  of  the  tongne,  and 
tjincb  thaotber  lidewitb  theandot  thewire,  B.  If 
t>ie  inaalation  be  all  right  the  nanal  aeid  taate  will 
Ifl  at  once  dmioped.  Aa,  fauweTer,  tha  aame  efteet 
Houhi  be  prodooad  it  then  were  a  leak  in  the  line 
nira,  nntaaten  tbe  line  wire  from  the  telephone 
at  C,  and  try  a«ain  ;  if  there  ia  no  toacbing  of  tbe 
haiad  wina  at  D,  and  no  leak,  then  will  be  no  acid 


TBIiEFHOnSS. 

BEO  to  aend  a  deaoriptiDD  of  win  tele-  i 
I  bare  fitted  up,  and  which  worka  with 
aa  between  m;  bonae  anl  workahop.  j 
in  mneb  lender  than  the  eteetric  tele-  ! 
m  all  ia  quiot  a  prolouRed  "Hulloo" 

20ft.  awaj  from  the  inatnimeat,  and 
carried  on  without  putting  joar  ear  to 
it,  tbe  part;  eoniersing  itandinK  aboal 
}f  the  iastrnment,  and  doei  not  require 
loeition.  Hot  bmsg  able  to  oarrj  the 
et  Una,  I  triad  iadiambber,  fllaaa,  ropa, 
id  thick  atrins  the  but  material  lot 
M  wire  from  the  polsa. 
ved  eopper  wire  nted  ia  about  the  (imt 

theUcned  wire  on  aoda- water  boltlei, 
BBgh  a  hole  in  the  glaaa  ot  the  window 
vtthont  tonching  the  data,  to  a  pnle  TO 
ortb  from  window,  thence  to  arother 
,  and  again  dne  north,  then  thrauRh 
>rka  tha  aaoia  manner  aa  before.  Tbe 
adad  from  the  polea  bj  loope  ot  twino 
■a  twine  sailed  marling),  bat  m nit  not 
ithar  mbatance.  The  icatrDmenta  at 
aimplj  two  American  apple  tini  lin.  in 
d  tin.  long.     Wira  ia  put  through  k 

bottom  of  tin  and  attached  to  a  button. 

the  wira  ia  atratcbed  tba  better  tbo 


lightning  bf  baring  tha  c 
le,  and,  if  ao,  what  pncaatii 


taal«,  ahowing  that  to  prodnoe  the  fint  effect  the 
*leotrioitv  bae  tratalleJ  tbe  whole  dutanoa  trulj. 
ay  wire  i»  only  aboot  lOOtl-  I  fanoy  aoma  of  TOut 
,orr»pondento  nnat  bo  deceiTed  a»  I  wae  m  makmg 
,oy  ttlaphone,  u  they  are  »o  eaaily  pot  together 
»ilh  a  little  can.  I  faniried  (not  knowing  «BOh 
(xtnma  qaiftndo  waa  aeceaaaiy  at  tha  reofiring 
cod)  that  mine  were  i<nperf»t,  thoogh,  when  they 
■len  tried  under  proper  oiroomslancea,  they  wer« 
found  to  be  all  right.  Mine  an  bar  magnet  tele- 
pboaea,  no  oorei,  aud  the  matariala  wen  pnrehaaed 
from  one  of  your  adiflrdacri. 
April  8, 1878,  B,  H.,  Bolr. 


amng  any 
)pper  wir- 
a  I  abonUl 


action  ot  tbia  ingtmmenl  each  ot  which 
dto  be  discarded  as  lOon  as  thought  of, 
y  will  not  bear  aeientifio  critioim. 
a  all  the  explanation  of  the  action  ia  as 
lie  ioslrament  itself,  and  ao  after  th,> 
d  molecular  theoriea  are  foood  wanting . 
may.  ptrhapa,  be  allowed  to  atep  in  an<{ 
!  meaca.  We  know  from  the  eimplii 
of  infioecciDg  a  aoft  bar  with  a  magnet , 
laapandcd  at,  aay,  ooe-eighth  of  an  incli 
the  bar  will  he  acted  on  apparently  b; 
ca  of  the  magnetic  conditicn  of  the  air 
t!I  and  the  end  of  the  bar.  thus  ahowic^' 
rut  only  condnota  tbe  electricity  from 
Iha  diic,  but  a1»  acta  upon  it,  which  i4 
lenmeuii  the  bar  tooched  thediao,bnt 
peat  cooiideralion — tii.,  that  the  air 
^  ii  aa  iatenf  ely  ebutic  cuahion,  and  iti 
>tks  tel^bong  allows  tbe  vibratioaa  in  the 
'  t«  take  place,  which  oonld  not  it  the 
iteaebed  thabar. 

(tof  thii  wonid  lia  in  experimenting  wifb 
&  which  oonld  eaaily  be  don  e 
M.  1.  D.  H. 


rimple  DOda  I  hare 
rin,  Ao.,  of  telepbonea. 
*|awaaa  i<  not  naw,  but  ita  applioation 
lUta  f«ltaia  pile  o(  diacs  ot  line  ami 
*ilk  riaaaa  ot  cloth  iplerpoaed.  aa  in 
^abtab.  UB*»"lne^^'abillingror 
■iMd  atiaMof  msa  with  a  bole  in  it  tor  tl.a 
a,  tb  doth  dkaa  to  be  nther  smaller  than 


SELECTED  C0BSS3P0NDEHCK 

THB  BUn'a  DISTASOB.* 
A  riw  montha  ago  I  aaid  in  theaa  orinmni  thil 
iha  determination  of  the  tnn'a  diatuiee,  then 
recently  oommnnioatad  to  Pariiamant— namely. 
43  375.000  niUea— waa  pNbably  aome  800,000  milot 
^oD  great ;  and  I  tpoka  «f  tbe  uatbod  on  which  tha 
letermination  wai  bated  as  to  aoma  degrae  dia- 
ireditsd  by  the  wide  range  el  differanoe  both  betweeL 
ihat  reault  andthamattnof  thebeatfinmar  meoanre- 
mcnta,  and  between  the  aayeial  reanlta  ot  which 
(hat  one  waa  itasll  the  mean.  Captlun  Tapman,  at 
itraightfonrard  at  be  ia  akilfnl  and  aealoaa, 
innonnece  a*  the  leanlt  of  a  re-aiaminatioa  ot  the 
Britiah  obeerraljona  a  diatanoe  aboat  600,000  milae 
leas  than  the  abore,  or,  mora  eiaetlj,  ■I'aut 
33.790,000  mitea,  aa  tba  ann'a  mau  diatanee.  But, 
ifblla  he  obtaina  from  tba  iagrtaa  obtarrationi  a 
mean  diataoca  of  only  93,300,000  milei,  be  obtaiot 
From  the  egreea  obaerrationa  a  mean  diatanoe  oF 
kbout  93,040,000  mileij  and  the  Talma,  92,790,000 
milea,  ia  only  obtained  aa  tbe  maan  of  thaae  two 
T^nea  daly  weighted,  tbe  egreaa  obaerratioDi  being 
more  aatiafaotory  thaa  tha  ingreaa  obaemtiona.  I 
romierly  eiprreaed  my  donbte  wbelheT  Hr.  Stone, 
Aitronomor  Bojal  at  the  Cape  (to  whom  the 
AatrOQomical  Society  in  1B65  awarded  ita  gold  medal 
foe  reseanhea  reaiuting  in  aa  eatimata  of  about 
91,500,000  milea  tor  tha  aun'a  mean  diitauM),  would 
accept  tbe  reaulta  published  by  his  former  ehiet,  the 
Aatrooomer  Boyal  for  Eogland.     Stiasgely  aaough, 

I  the  aame  publisation  wHch  aanouncai  tbe  cor. 
rested  Greenwioh  ettimate  ubore  atatad  cootaina  i> 

I  paper  by  Mr.  Stona,  in  wbioh  be  dadnoea  tTom  thp 
aaHs  Britiah  obaerrationt  daring  the  transit  et  1874 
a  aaiar  diatanoe  of  nearly  92  miirioa  milea.     Captuu 

'  Tupman  pointa  out  (hat  Mr.  atone  hat  not  yet  aeen 

'  all  tha  Britiab  obterratioat,  itill  thia  value,  dedaoed 
the  beat  of  them  by  a  ekiltnl  mathematioi 


___  91.*00,00i 

milea  and  92,500,000  milea:  whereia  at  Qreenwic  i 
no  distance  much  smaller  than  92,790,000  milea  i^ 
rsguded  ss  admiaiible. 

It  appears  to  me  that  the  donbta  wkiok  I  formerly 
eipnaaed  aa  to  the  tmatworthineaa  o[  the  metboJ 
employed  an  to  aoma  degree  joatifLed. 

To  Uie  general  public  it  will  be  mon  interesting 
to  iiquin  what  probably  ia  the  true  mean  distance 
of  the  snn.  To  this  it  may  be  replied  that  in  all 
pmbability  the  son's  diatanee  does  not  lia  ao  matH\ 
aa  200,000  milcB  on  either  aide  ot  the  ralnr, 
Ul.300,000  miles.  Blohard  A.  Frootor. 

■  From  tbe  Timu. 


KEPLUS  TO  QUERIES. 

V  /«  tMr  wmeera,  OsfrsijwUanti,  or*  ra- 
tptct/My  nrttttd  to  mmMon,  m  ea«h  uutwM*, 
Eha  tOk  and  MMHtM- (t^  the  gtMry  otfctcL 

[31876.]— J»p«nose  aarpantsra  (U.ft.),— The 
roUowing  pangcaph  may  pniaibly  seTre  as  a  reply  to 
this  query  in  £b  abaanee  ot  mon  detailed  mfonna' 
iion:-ThB  Japanese  haUt  o(  niersing  oTerytbing, 
if  we  may  regMdonrOwn  way  of  doing  as  the  proper 
iray  ia  isry  cvriona,  and  in  soma  of  its  details  TSry 
interesting.  Mr.  Hriffitba,  in  his  work  on  Japan, 
.iiscuaaea  it  thnsi  "Another  man  is  planing.  Ha 
iruUa  tha  plana  towarda  lum.  I  notioe  a  Uaefeamlth 
Bt  work.  He  polls  tha  bellows  with  hit  teat,  while 
he  ia  holding  and  hammering  with  both  handa.  Ha 
Iiaa  aereral  irons  in  tha  fin,  and  keep*  laa  dinnar 
pot  boiling  with  ths  waata  flame,  Hil  whole  lamUy, 
Uke  tha  generations  before  them,  teem  to  get  their 
liTing  in  the  hardware  line.  The  oooper  boldt  hu 
tubs  with  his  toee.  All  ot  them  sit  down  while  Ui«y 
work.  Perhaps  that  is  an  important  diftereno* 
between  a  European  and  an  Aaiatio.  One  etts  down 
U>  hia  work,  the  other  aUnda  np  to  it.  Why  la  it 
that  wo  do  thinga  contrariwise  to  the  JapaneaeF 
ire  wa  apjide  down,  or  they  P  Tha  Japawne  tay 
that  we  are  rerergod.  Thoy  call  oar  penmanabip 
■cnmb  writing,'  becaute,  aay  they,  'it  goes  baok- 
irard.'  Tbe  lines  in  oar  books  erost  the  page  like  a 
iinwfiah,  inatead  of  going  downward  a  properly.  In 
k  Japanese  stable  we  find  tbe  faorte's  fiank  when  wa 
look  tor  hit  bead.  Japaneia  torewa  tonw  the  other 
vay.  Their  h>aka  tbnat  to  the  left,  onra  to  the 
right. "-E.  a.  A. 

[SIBTT ]— Ooroant  forSrtrlng  Balta (U.Q).— 
Win  not  "Front's  glue  aait  you  P  Belts  get  soft  and 
pliable  of  tbemaelTea  without  anythiag-at  leaat,  I 
W  thny  do.— TiLSBCOPl  Tilc 

[81877.1— Comont  for  DriTing  Belt.- 1  hare 
«eB  csstar.oU  need  with  adTanUga  for  sottanmg 
jriring  beltt.  and  pnTsnting  alip.W.  B.  B, 

[SieT8.]-Boglo  Tanks  on  B.  "nd  D.  Joint 
Bailwaj.— I  aannot  andentand  what  o.  u.  J. 
ay.  Loco."  meant,  by  hit  reply  on  V-«-J  aeoyin 
uito  that  any  angina  bars  beenbmlt  at  Mine  »ilma 
tor  the  Joint  Line-in  fact,  tha  L.  and  S.  W.  By. 
Co.,  owing  to  intnffioieat  aooommodation.  hare  not 
been  able  to  bnild  enginea  at  their  worka  for  tome 
raara  prior  ia  the  taking  over  of  tba  joint  liaa  i  to 
any  a^aerVioa  made  to  the  oontruy  would  only  ema- 
nate from  a  ^rtoo  quite  ignorant  of  what  takes 
place  at  Nina  Elms.  If  joor  oorraepondent  B.U.J, 
fey  Loco.."  it  the  offieW  he  rapreewiU  .bimaelf  to 
bo  be  would  know  that,  nnoe  lh«  S.  and  D.  By.  baa 
bein  leaaed  »  tha  S.  W.  and  Midland  Cos..  the  looo. 
dBPsttment  ot  the  Joint  Line  has  been,  and  la,  nndat 
tho  Mnlrol  of  Mr.  Johnson,  of  the  Midland  Co.,  and 
if  new  euffinsa  wan  required  for  that  line  <3.  and 
D  J  I  they  would  either  be  built  at  Derby  or  oon- 
trooted  for.— N I  HI  Elbb  Wobkr. 

[3ie30.1-Brasa  Ksttlo  to  Oloao  (IJ.Q.),— BoU 
t  anin  in  tome  mon  loda  and  water.  I  am  afraid 
ran  nerer  made  it  ttrong  eiMiugh.  Ttjntia.  Bod 
for  a  long  lime,  and  than  let  it  Boalc-Tsi.UiCOn 


[31878.1— Componnd  T.  OrdinaiT  Oondan^i* 

EnglnoB.-From  fbo  reinnrkl  ot  John  3.  Sunder 
laoJ  he  BTidenlly  does  not  baliero  In  oomponnd 
eriiinea,  but  perhspa  he  conld  explain  the  following  i 
-SloamBrn  plyins  between  tbo  port  where  I  Uraand 
GlasEow  mftke  the  roytge  in  thrae  bonrt  l«aa  time 
ftod  tas3  than  half  the  qoantity  ot  ooala  when  fitted 
with  compound  enginea  than  those  steamare  fitted 
with  ordinary  anKinea  (that  ia  to  aay,  two  ojliodeTi, 
both  equal  diamfttera.  nod  both  "oainng  atean 
from  boileral.     Another  inataaoe  I  would  mth  to 

pfyiug  hore  baa  had  bar  old  angiosa  oomaoundsd. 
She  now  makea  tha  voyage  in  oontiderably  lass  time 
,.Qd  with  le.a  ooala.  How  ia  thiaP  _I  Jao  undar- 
..land  that  French  locomotires  are  being  fitted  np  on 
tba  compound  system.  Now.  are  aU  theaa  anginea 
iittwi  up  to  aait  tbo  freak  o(  faabion,  aa  John  S. 
SandetUnd  would  bare  ua  beUere  in  one  of  hia 
liinner  oommunicatlona  P  I  would  fane?  that 
Hciinent  firms,  botoro  fitting  n?  these  enirinea,  mast 
have  found  out  that,  both  in  theory  and  practiea, 
ther  ara  tbo  moat  economical  power  of  tbo  two. — 
T).  L.  T!.  A.,  Londondorpy. 

r321B0.1-TriOTOl»  tat  InTalld  i^XlJ.j-Thm 
it  a  draWing  of  just  what  yon  want  pnbliihodin  tlua 
paper  on  October  eth.iarB-flne  that  yon  will  be  able 
to  make  yoaraelf.— TnEBCOPf  Till 
I      [321B3.]-NotseIas8    Goar    for    LathM.- Tho 
I  lerera  f  and  I  ftrfi  ioiutnil  to  the  tM-pieoe  at /*  and  B* 
I  reipeotivcij.    Th«  stom,  i.  of  tbit  tee-rieoeriiea  or 
falla  in  th-  bed,  K,  of  the  Uthe  hmd..    The  huid 
larer.  p.  ia  jointod  to  tbo  lerar,  9,  and  timilarly  tha 
lerar,  K,  i*  jointed  to  tbe  abort  link.  0.    The  othw 
eadot  this  link  ia  again  jointed  near  thohandta-end 
of  ths  later.  P.    By  depretaioj  tU  i^^-l^vf  • 
the  le»ers.  f  and  fi,  are  pressed  •ntwMdjlj  ttj 
apringthat  ia  fattened  to  tbetop<»ftha»<*-««aoa.arf 
disengaged  from  tbo  pinion,  E,  tbu  V 
rotation.    Sow,  when  the  alow  ■QW 
the  eooentiio  oantas  ths  ^mwi  tote 
and  the  top  of  tha  larw*,/  and  (fJ 
therewith,  partake  of  the  »»t  mC 
riling  and  flying  of  Oe  atcB,  t,  avU. 
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{See  Eholisb  Mechanic,  An^ .    ihItbi  j  when  I  vibrat'  onclmir 

fith    rvKuti    to   the    cost  of  this     tha  vibmtiooi  mi  in  a  ■  Mun  dip 

■    )bj  level. ,.-,.  li  tlifl 

tattwrnewry  V»r-— J^  Jkwbbdbt.  '      '  j  Iba  bridga  oanTSfi  tho  vibr.tiaui 

r8B2fl8.]-Oro»t  Baetwa  Bngliioi.-I.  joor  ]  Jo 'he  ■otmdbosi^.  boi  ...  ik- otb 
cor«Bpond(Dt  ■■G.  E.  K.."  .nro  of  W.  fact.?  I  hen  thfl»  stwondarv  vi  ip.tiona  D 
notice  i««r»lin«ecnr«cie«.  and  woaiaaakBerionilr  Ihe  pnm.iT.  «nd  by  ilMr  Mn 
whether  he  bdiBVBs  an  engine  eouia  ron50mae.ia'  re-ac^  sad  reioMnoe  i .  .■.-,n-..,iT.E. 
ISeniinntee.withl6coaehei.  conudoriBKebohas  to  V"?™  ""^  ■^le  ii,r>r.  if...  .(r 
climb  two  banks  and  .lacken  Uironsh  Mreral  hebowon  it.  »ide  aa  .i- 
janetioni  and  atatione?  U  he  aware  that  the  ">«  ™«  ' 
qnickett  train  rtom  Watorloo  to  Baiinsatoke  Ukee  "'?°^P°V- 
ft.  7m.  to  ran  471  ""I"  «'  tip-top  road,  nanrly    "»"  "  "'■ 


tna  than  if  he  only  neei  a  wate 
1  will  endCBTOnr  to  deKribe  i 
-On  the  water  pLaoe  a  float,  woi 
a  email  ohikin. 


Trent  Taller  SOimilea,  rnlios 
G.W.B.  allow  thur/aiteet  u 


gradient  l-330i    The 


.  ..  Now,  tbia  is  the  reason  why  I  naked 
nboat  the  direction  of  grain  ;  if  the  Tihrationg  are 
reinforced  by  opi>oaitioii,  nhy  not  baTe  the  different 
grains  of  wood  in  opposite  directions  t—i' 

■    edto 

—g  lo  "O.  E.  B."  I  have  ridden  the  diiUnee  he  '  be  able  to  teil  yonr  correspoadent  how  to  alter  li  a 
refen  to  in  Ih.  3m.,  and  thonght  it  a  Terr  good  F  organ  to  a  C.  I  regret  that  I  cannot,  bnt  at  the 
~..fr^.».»^^^  thonjrh  only  8  oamagea  were  attaehed.  aame  time  wontd  eipreie  my  opiaion  that  there  can 
i_  iiiii~  ;»  -ny  adyantaoe  in  doing  lo,  Are  nearly 
_  [an  manoals  of  C  soala  f     IwBsnnder 

aiiobmifor'BpUt'ting.b^t'^ewoodisae'friqnentii^  n  V°''""-'''»  .{.""p  I^'S-ki^itS  ^i*5  %^PAI  *^ 
chopped  by  hand,  and  buDdlod  in  the  ordinary  But  snpposinf  the  F  tnbe-board  wonld  do  fof  the  C 
bnndUngboi.  Imienae  quantiUe.  are  now  chopped  "^'f™?"-  .^?",'*'",.T!  In^r.-  ^  i 
«4_^ndW.tth,indn.trialhome,andworkbon«a.   t^^Km^?iS'g''^?"^Srd''ir£eVtlr''£'e.T.S 

r_„„ ,     -.      , ,      ,         ,  ,    .       for  a  C  key-board.    While  writing,  permit  ma   to 

[88S08.]-Jai»lil  M«»iot.--I  wrote  my  repb  to  express  my  aiknowlodgmantB  to^Ele.a"  for  his 
thieqoerytraDimemory.SmcethenlhaTehuBted  op  kindly  onliciam  of  my  letters  As  protoasionalB 
ma  origi£al  imm^l  information  (p.473  Vol.  XIL|,  have  not  the  leisnre-possibly  not  the  wish-to  Blve 
where,  in  a  letter  iram  Hr.  Toukea,  that  gentleman  f^^  inatmctiona  for  making  in strnmeats  amatenrs 
piTea  the  following  dimennoui  i-A  tulw  of  aoft  „„(  nndertake  the  task  :  hot  whan  they 'do,  wo  >ee 
iron,  3in.  long  by^llin.^inMr^diameler  by  i;n^^ek_.  j^^t  ^^  ^eing  acquainted  with  all  the  refinemenli 
of  the  atelier,  they  are  apt  to  bangle  in  their  dirM- 
tiona.  I  hope,  howerer,  that  none  of  jonr  readers 
has  made  any  eeriona  mistake  thraogh  my  laches, 
Tho  "  eliar  case  of  hatemphemy  "  arose  through  my 
miBnudsmtandLng  a  converaation  with  the  agent  ol 
Mesart.  Gordon,  the  actiona  being,  as  I  £nd,  got  up 
both  waye.— OBOAifftN, 

[323M,}— TologrmpbBnBlnserfiiK.— "  Frank's" 
beat  conree  would  b«  to  obtain  em^yment  aa  an 
assistant  to  a  telegraph  engineer. — M.  8.  T.  K 

[82430.]— DofeotiTO  Harmonium.— Poeaibly  it 

may  be  that  yon,  lo  play  loud,  force  thawind.  There 

inm  preasore  at  which  the  reeds  speak 

"    "^     '      '  '  — '  -    -   but  if  wind  is 

.  cause  a  hissing. 

They  might  perhaps  be  improved  by  a  taaer,  but  il 
may  he  most  lik^rthat  yon  work  the  bellows  too 


boiirii,  C  D,  which  is  longer  than  the 
du.^tj  and  ou  this  board  fix  t<ro  strii 
¥,  y  and  O  H— a  few  inches  apart.  On. 
aonnected  with  the  line  wire,  and  th< 
sattb  ;  and  at  every  S  inohri  np  oe 
plank  (or  closer,  if  a  finer  roading  is  re 
two  mercury  cups  <iee  Fig.  3|,  i 
being  in  metallio  c  "' 

caps  most  not  tonon  eacn  outer,  di 
about  1-  loth  oF  an  inch  apart.  Insteai 
chain  the  whole  ■Upt.i.nB    frQm  the 


n'witli  eithi 


Have  it  planed  longitudinally,  so  as  to  leave  an 
wening  of  about  jiD.,Uien  irind  longitadinally  wiUi 
Bbont  three  coila  of  No.   16  W.G.  cotton-covered 


).  coltmi-coveTed 

copper  wire.  He  adds  that  with  a  magnet  made  on 
this  plan,  theooreof  which  weighed  about  Uoi.  only, 
he  has  SDstaiiied  a  we^ht  of  1901b.,  using  four 
Bunien's  oells.  I  see  that  this  is  Jonle's  magnet, 
not  Jamin'B.— GI.ATTOII. 

[32305.]— Artlfldal  luimbatlon.- 1  have  a  re- 
oollection  that  Mr.  Fletcher  once  deseribed  a  good 
eras  regulator  foe  inonbaton  and  groenhonse  boilers, 
but  I  have  failed  toflnd  it.  Pu'hapa  ha  can  help  the 
querist ,— Obsbhof. 


lowing  analyses  of  two  good  samples 
Citric  acid  ...       7-770 

Total  solids  ...       8-WO 

Mineral  matttoT  ...  'M 

Sulphnrio  acid      ...  'OQl 

Bpeo.  graTity  " 


8070 


The  eompleta   analnii  of  one  sampie  is  ;  Fotash, 
54-661  Bods,l-4Sihme,IB'iai  Babesia,  4'SS  j  sul- 


1-77.    Lots.  4c.,  1-64.— J.  M. 

[323Ig.l  -Claret  Htatiia.— "  Uai 
to  page  -ilT.  Vol.  XX.-D. 

[33*20.]- Oerman  BilTar.- The 
kinds  of  Oerman  silver  in  the  i 
"Seipio"  does  not  savtor  what  ] 
quired  I  can  only  send  bixn  some  re 


SO 


K> 


The  last  with  a  very  little  lead  (aboot  1  of  a  part)  u 
nitable  for  rolling.- Taobs. 

[8nS9.}— Iioas  of  Voloa.  —  "  Baritone  '  can 
mrely  think  VBTflitlle  of  his  "voice  "  if  he  iawilhng 
to  try  "remcdiea'  whioh  mar  be  mggeatod  by 
-'  •        '  ■ '  — M.  D, 


-Hsinu 
[32447.]-ia*oMaal  Indloatot.— I  Uink    with 
J.  Jonaa.  that  eleetiieal  means  are  too  oomplieatMl 
faF"AD  OldBeader's"  parpoaa.  He  says  he  want* 
it  done  by  electricity,  beoamae  laying  the  mile  of  pipe 
is  oat  ot  the  qnestion.    Bat  if  ha  will  follow  me  I 
will  try  and  show  that  the  eonnding  apparatus 
„    ,      ,,      .       which  he  mentions,  and  calli  the  "  patent  sounder," 
aluuld  reler    ,^1!  act  parfeotly  over  a  mile,  or  over  two  miles  lE 
...     -     ■  V.    'I''i..  ■'  patent  ooutiiler"  is  for  the  pnr- 

■e  are  difforent r.  -  i^Mctly  how  miich  a  body  of  water 

larket,  and    as    i    .'       .■..:  .:ll:iL;—thii9,  wutsr  rising  or  falling  in 

"  ■  !.  .■■i.ri.,  r,r  ill  ki  ship's  hold,  or  in  a  tidal  river- 

Fucn  no  Dor  friend  wants  to  mraanre— and  its  action 

is  simply  this.  If  it  ia  wanted  M>  know  how  maeh 

water  there  is  in  a  abip's  hold,  a  metal  boi.  about 

Oin.  eqnare,  is  aueured  to  the  bottom  of  the  hold,  and 

a  holo  baviug  been  mails  in  the  bottom  of  the  box, 

BO  that  tbo  water  can  got  into  it,  tbia  part  of  the 

Biipurntne  a  ready  ;  the  box  H.otoonrw,  full  of  air. 

^u]  afaoull  tbe  sbipsjiring  >i  Iwk,  or,  through  any 

otb  reiuiae  skoold  wiil«rg<>t  iulotbebold,  thowatei 

ai   I  ucreaseil  in  depth,  would  enter  through  the 

ho      iiU)  the  box  and  coTupri.'.<M  the  air  in  it.  and  the 

u     r  t)  e  water  roao  in  tbo  bild  the  more  the  air 

ba  compressed.     Whiilli.e  "patent  sounder  " 


ehauee  Mders  of  his  query. 

[32341.]- A  WorkioB  Man'a  Oarden  —So 
much  depends  upon  circnmstanoe*.  A  quarter  of  an 
acre  would  be  a  good  aiie  for  an  allotment  and 
would  not  always  be  convenient  to  attach  to  a 
honse.  Of  course  the  garden  with  the  honae  is  pre 
ferred,  hntallotrntntsareiampedat.  and  need  not  be 
feuoedoft.  though  it  is  preferableit  fencing  is  cheap 
A  pig-stye  is  far  before  a  hencoop,  becanae,  nnleas 
there  is  a  green  "  ran,"  there  ia  no  profit  in  keeping 
towls.— Bl  IB  worth. 

[32314.]-IithmaB  of  Panama.- 1  think  the 
oanal  to  cost  22  millions  dispenses  with  locks  tbe 
enermous  coat  being  dne  to  tho  tnnnele  t^at  nonld 
have  to  ba  cut.  1  think  there  will  be  vary  many 
wars  before  such  a  canal  ia  cut,  though  it  ahould  be 
a  tolerably  large  Britiah  intereat.— Jikoo. 

[32345.]-Oraini>f  Violin  fKTood.-Oup.W  Mr  '  uc  ng  aiways 

Davies  is  good  enough  to  notice  the  above,  uud  I  "  oi  than  la  the 
fMVet  bowlong  ago  I  deured  the  ud  of  onr  m  cro  '  "i  »  P"^"  ^  w 
■COidata  in  examining  violin  wood;  bnt  the  query  ">  *       ""''  "^ot 

was  abont  the  directian  of  the  grain  of  back  wood  "    t  n  ii"Dut 

ia  opposition  to  the  belly  wood.  I  knew  it  wai  or  three  makera  oti 
daring  of  me,  BO  1  am  grateful  to"  W.H.D      for    Thoindeatorw.il 

tieating  me  tenderly.    Sonndleonething.resonance    I*','?,™',.'  '',*"  — -      --. -r    .  -  . 

ia  another,  yet  both  go  together  in  their  motion,  "^^  "mk  his  plan  very  ingeaions,  and  will  look  out 
Then,  if  the  motion  or  direction  of  the  Tibrations  *?  ^  _w^t  our  eloetnoal  fnenda  say  about  ■ 
operating  on  the  bell^  ara  in  one  direction,  then  the 
direction  of  the  reactionary  back  should  be  in  the 
Mintrary  way.  For  ioalanea,  I  take  a  long  piece  of 
wood  capable  of  bearing  the  strain  of  a.  tensional 
string,  and  attach  to  its  middle  a  soundboard  or  box 
over  which  comes  tho  said  wire  or  string,  supported 


from   tha  box  to  the  mJicuor.  which   is  so 

ked  that  yon  sea  clearly  wli^it  depth  the  water  ia 

t  n    hod.     Now,    if    1    aulerstand    "An    Old 

Inr  B      query,   he  wants    uathing  more  than  a 

1  ntHonndei,    (whioh  ho  [ri.iiettrB  to  understand], 

p  I  op  w  th  a  mile  of  pipe  irom  the  boi  at  the 

r  Ui  the  indicator  nt  the  f.fEoe.    The  pipe  will 

to  be  the  smallest  he  can  jirocnre,  andUieboz 

rer  aa  large  as  ponsibis.    Thus,  if  he  uses 

pn  that  is  sold  for  pneuinatie  bells,  whioh  is 

u    de  d  ameter,  or  Jin,  iron  pipe,  the  box  would 

0  be  at  least  12in.  aiiuare.    The  best  sise,  I 

vu    wonid  be  about  31    "  24  x   Sin.  deep,  the 


inaey.  ITiera  are  two 
natic  tube  ia  London. 
be  bought  from  the 
ftter. 


cr- 


a 


ELwvarioM 


^^ 

•'       PLAN         "' 


hr  «  bridge,  so  that  the  bridce  diTidat 


ug,  snpportei 
tbi  string  b; 


PNEnMAnc. 

[32447.] —Elsotrioal  Indioator.  —  "  An  Old 
Bsader''will  not,  I  fear,  get  much  help  [rora  the 
replies  to  his  query  which  were  ineerted  in  laat 
week's  number  of  the  Eholibh  Ubchamic.    If  be 

- wishes  to  use  eleotricity  to  work  hie  indicator,  he 

bj    must  neoessaiily  bate  a  rather  man  comptioaled 


weight,  a  oord  should  be  used  in  the  pa 
over  tha  plank.  To  thia  cord  attaci 
connector  "  [represented  in  Fig.  1),  w* 
wood.  It  has  two  feet  of  brass — J  a 
woit  upon  two  connected  joints,  and  1 
play  to  allow  of  thetr  being  in  the  posi 
iVdotted  lines.  As  this  "  cnrrsnt  ooane 
along  tha  board  its  feet  dip  drst  inti 
cups,  and  then  into  another,  of  coon 
the  current  at  each  time.  At  tbo  Otlj 
line,  for  reading  off  the  height  of/l 

Fig.  S).  L  is  an  aleotro-xagnet.  i 
time  when  tbo  current  n  co 
oateb,  M,  and  this,  by  ita  ii 
ratchet-wheal  to  turn  round  o 
joint,  N,  allows  the  cutdi  \ 
moriufr  the  ratchat-wheeL  t.  — _  .  - 
the  catch  away  from  tha  magnet  ■■hs 
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)rk.     On  the  enil  of  lh=s  mti'hi't. wheel  bwBnsn  of  it<  great  Tolatilitj'.     Thsraforo  th«  iilkiili 

tiifd  1  hand,   which  wnrka  om  a  fncn  mn^t  Rnt  Im  rnidenp  to  rqna]  itnuirth  with  ■ome 

:bat  ihowu  in  Fig.  6.     Tho  ratehrt-whHl  aaA.  thi  rnmTnl*nt  of  which  can  b«  wriiihBrl,  nnil 

t  tirirc  nil  maor  notched  n*  thrro  iirc  hv  fnr  Ihn  be>t  aciil  for  this  pnrpaac  ia  oinlic  itcid. 

•f  on  Ihe  hoiird,  lud  pa  the  boairi  mnkra  IMic  oialic  Hi*i<l  ated  inast  bs  pcrfM^ly  puni,  and 

Mod   while  Iho  tide  Tinrs  anil  falls.     If  withont  a  Birn  lather  of  molatnro  or  cfllon'snineii. 

Ft^'Klrr "   wisbra  to  aak  any  nnsstioni  MolocnUr  vniglit  of  oi'ilie   acid,  C*tI;OjH~ 

'=-t,Ishallbo  hBppr  '- "—    o   ^  «.   ^  a.    ^  M   _  i.«.    — 1 — . r_i.-. 


lie  a>  I  am  nliln. — A.  A.  Watkinh. 
CsrbODatoof  Ammonia.— Mr  think! 
Oi,''  who  i^a  it  ia  a»d  m  a  •tiinulnnl 
Ie|irvnai4in.  hut  he  dopa  Dot  think  it  wouM 


'iiie   acid,  KiUiOfMa,   = 
__};    maleoalar   mtitirt    of 
notflMio  hr.lrato  KITO  =  Sli  +  i  +  Ifl  =  M.    Now. 
lI.<',Or>U>  +  3(KiJI>l  =  KiCO,  +  SHiO: 
.-.  t  rquiTiilrat  of  H,CiO)0Il,  =■  i  cqaiTBtenta  KUO  ; 


[n3.Mt.l-Cookln(t   BtoTO.— Thq  action  of  the 

atoTO  is  to  conannio  oijitpd,  and  alao  to  form  cir- 
bonio  acid  gaa.  It  is  thtrefom  injorioui  in  two  wava 
-l»t,  bv  Jcpririntr  tho  air  of  llie  ojvmn.which  is 
easnntial  for  lift- ;  Znd.  hy  the  fornixlion  of  a  iras 
which  \9,  a  decided  poiioD,  for  we  cnunot  livs  fn  %^ 
atmoapbcr*  which  contains  tlie  nmill  nmoont  of  10 
por  cent,  of  carbonio  acid  gas.— R.  N.  P. 

[3254J1.1  —  laanutation   of  BoIIora.^ 


Thn.ni 


l.,of  LonJoB 


a  kind  of  rlmni  to 

can't  do  withont  it— it's  another  fnrni  of 
),     The  Inmp  or  carbonato  not  bcina  f>    ' 
likf  K- to  be  u»d  so.    Dcprt9>ion,  1  tnkn 
I  of  the  nprree.  and  pain  maj  rcanit  f rgm 

the  nenoa  ;  indeed,  it  ia  Btnemllj'  "qjiI 
'.ow.  nnply  ttaia  retnedj— lii.  a  pincli  of 
I  thp  tonirno.  eretj  time  or  tour  hoar-, 

of  tootb.acliA  or  apaams  relief  ahooH 
iiiTe  Fucceodtd  in  fonr  out  oF  aii  in  boih 
•IJ.  and  1  Gad  ti 


inn  Kiald's  patent  '■  galTan 

c  hoitrr 

and  I  think  ii  perhaps  the 

sarasas 

la  for  sapply- 


n.  may 
nqnkred 


bB  b$k. 


r  700  c 


IT  1.000  CI 
;r,  asd  al 


9  the  end 
11  report  «ffccl 


after  a  triul.- 


Harmoninm.— I  oeri 

.iuis  that  WRro  better  . 
^n  not  eoinprehsDd  tha  Queetioi . 
liil  to  be  hinced  in  front.  Tlin  t 
Buili  wbat  wo  call  the  reaervoir, 
niinil  and  talla  not  mon 


nnnt  be 
a|>itl  any  of  tha  eolntion  durinn  the 
n  Bccnmc;  of  all  Tolnmetrie  anal^iea 

.Vhcn 'th^''fl^"k''ir™i'illl  Pt"n°  iith 

..Lre  mark,  and  tr>iD^fer  ton drr,  cleiLD, 

vtll  stopperrd  bottle.     All  water  nacil  for  tlio 

■  ■      ■■■lillfid;  fortheothi 


as  inqnired  for. — U. 

[.12.1  i"]— Hallway  Hates,— " Ter* "  should  get 
Brownn'a  "  Practifo  Before  tho  Railwnj-  L'ornmia- 

I  «ionBr*."  pnblishwi  187B;  G,  Btercos  and  Haynea' 
'■  ItJTort  of  the  Conimif.ioDB  for  1«77;"  Kailway 

.  nnd  Cimal  TrafEo  Act,  ISU,  trom  all  of  which  he 
will  leam  that  railway  co^ipnnics  mn-it  not  giye 
nndni  preferi-ncB  to  nnj  one.  The  ctw  of  Hotbind 
E'.  Fealinioir  Railway  Company,  cileil  at  mjo  IB  of 
tho  Com Riivai oners'  report  aboTe  referreif  tO|  aeMn^ 
to  bn  rery  aimibir  to  that  of  "  Pen   " 


-Yoi 


»e.i.      The 


It  :ilos 


ill:> 


iKti 


nil  li 


ri,''pnHiil 


i  by  Wnt. 


lich   apply 


.      .      .  hyaddi   ,. 

ic  potash  to  aboat  100  en.,  and 

. Ill  tho  liqaid  enol  Hnd  makin?  it 

np  to  thn  litn>  with  w.ilor.  Tii«  alknli  muat  be 
titrated  np  to  atri'ngth  vith  the  oxalic  acid  aolntinn, 
so  that  1  ec.  ox  ilie  m-id  =  1  go.  eaunti.!  pola<h.  The 
einalio  potaah  will  tbin  bo  a  slnndnnl  normal  soln. 
tion,  and  will  contain  .i>)  grammes  KHU  per  litre. 
Tho  titration  io  thui  effected :  25  cO,  oF  olandnrd 
'  '  VIIOiOH;  arr'  neaaarrd  oat  accnntely  i'lto 
'.  coloured  with  litmna  aolntion,  nnd  tlie 


{32ni'',]-WeBtinBlw>u»e  Brake.-.., 

spoodent  is  ignorant  of  the  Bret  prineiple  of  tl 
Winlinnbonae  antomatio  bruke,  for  if  the  pipes 
closwd  when  the  train  break*  away  the  brake  wonld 
not  be  applied,  and  would  pot  dvserre  its  naras  of 
"  Bntonatic."  Thn  hogs  limply  pull  spirt  withont 
injory.  aud  lattho  si  '"     " 

tnrn 


le  sir  esnape.  and  con^^iiueBtly  the 
n  unEonplinit  in  the  naiial  way,  first 


<o  thut 


bi'yqud  a  slight  "  pop."  Ju' 


■'lo*    a  boak.' 


i^cticB  before  the  H^ilw. 
i;  "  la  i'l»  an  excellent  book,  and  co 
of  1873,  under  which  they  ait.— Ji 


in  then 


il  the  " 


..  reac'ied.      Siipiw'.  -.  ...  —  ,— 
retinircil  forthia  pnrpn'e;  .".Sit 
oxalic  =  SI  cc.  of  ICHl>  PolntioD  . 
I  of  th^  pota.*h  wilntioii  i  cc.  of  water  will  harii  to  he 
Roller  Flnoi.- Will  this  mle  anit  "  A  |  addt-d  ta  make  it  ennnl  to  the  oxalic  acid  solution. 
Tl,..  diameter  at  the  bB«ishonld™lh«  I  innnt-.i 

batter  of  ebi 


itral"  tint 
iandard  normal 


-.  l/>Xloe.  reqniio  - 


i<!!;m  p.i  oF  brickwork,  1 

f  mm  ditto  ;  n  briek  fro , „.  ™ 

n.  ihrTes-in?  by  i  brick  for  each  SB  fert  I  atrenffth. 


top  I  lif  re  of  potaah  aolulion  will  re 


c.ofwatei 


iiintity  oF  eoal  consumed  per  hour  ii 
leht  of  chimney  in  f<*t ;  H,.P.  "  i 
-■liuvcr;  A  =  area  of  chimney  at  top 


to  the  required  norms! 

. .-    -_ — -  -    —  .  -.jns  hare  been  cnrcfuUy 

enrrirtd  ont  I  eC.  of  CjII..O,OH:  will  b«  onnal  to  1  cc. 
KHO.  In  the  name  wiky  the  normal  ■nlTAnita  acid 
ia  jireparsd  by  adrlin^  abont  iS  mea^nrsit  ouncea  to 


thelih-rationof'the 
kc  remains  oft.     The 

tho  pipe  when  the  hoae  are  pnlird  ariart ;  they  alio 
n«fi  an  interna!  perFornled  tube  cloiwl  sttheondi, 
which  palla  out  and  makes  a  joint  ehould  tho  train 
break  in  two, — Heu'iR. 

(',12319,1- PbotOBraphlo  IiODsea.— Tne  old  idea 
nF  correcting  Kplierical  aberration  by  placing  tba 
diaphrairm  in  front  of  tha  coiabiaation  haa  been 
eiplodcd  by  the  iatroductioD  of  thn  central 
iliHIihragm  known  as  the  Wati'ihoa.'o  dinphruinn. 
The  front  dinpbmgni  waa,  of  coar-e,  better  than 
nolbing,  bat  it  of  much  leas  Talua  than  the  cntral 
diaphriKOU.     l)y  all  means  rumors  them,  and  havo 

lonsa  aiuphragms  fitted.    An  to  tb'^  lioM,  I 

think  that  it  is  at  all  sitnil.ir  to  tho  other 
Prohnhly  it  ia  a  tIcw  ieH.4,  hut 


.\i,i 


,'h 


'■/h 


DriTina  Belt.— I  shonld  recommond 
I^jitberbelling.- TBI.WJCOPE  Tele, 
Kyssi«ht.— This  ia  the  reanlt  of  otct^ 
3  th.-  eyex  are  strained.  Some  twoyeari 
(.■r»  j  let  tbi.-  sime,  bnt  hy  attenplioB  to  a 
ules  1  can  DOW  compete  with  any  one  for 
ion.  I  firit  snbrlitnted  a  lamp  for  gaa 
nd.  if  poaeiblo,  keep  the  light  from 


_,._     We  o.._       _     .   . 

ad  connMt  by  a  pipe  to  a  raspipe 


I  thi.< 


IS  to  one 


■i'.-bt. 


reral  destrnctirf     .      

tb  cold  water  is  good,  bat  always  rest 
br>ak  wb"!!  eym  are  at  all  faliroed. 
'fnllr  atl'nd  to  the  atomaeh.  aa  thia  ia 
nut.  For  if  not  in  order  it  will  be  snreto 

Bulphurlo  Add. — The  way  to  procure 

er.  then  place  a  picca  of  aniphnr  aboat 

odifl  nnd  blowpipd.     (I  may  jnst  remark 

It,  pluoRfl  It  into  the  jar.  The  aniphnr 
ith  a  K'noliFnl  yialBt- coloured  acinltl- 
.  and  the  jar  will  shortly  br  filled  with  a 
>nr,  which  is  sulphuric  acid  gns,  which 
r  combine  with  the  water,  and  form 
-id.    Specific  gravity  should  bo  I'RTiO  or 

Normal  Sutphnrio  Aold.— Xormal 
ii  il  dilute  snlphuric  acid  which  coutnina 
I  of  H.  SO,  pej  litre.  It  cannot  be  made 
ia  H  SU,  hy  dilntkin,  but  yon  will  ftrat 
t«  two  other  aolnlions-vj): ,  a  standard 
andard  ailti"      " 


:    It  if 


I  olitiiiu  tho 


of  H.Si; 

»ii»htof  --,  .- „..       .... 

itvi  which  wonld  bo  rttinired  for  thi< 
nU  be  of  l*Rla  an,  (rr.,  and,  fnrlher,  it 
"IBI  to  kc  perfectly  pure.  Again,  the 
irty  ef  the  aciil  cannot  be  seenratelj 
1  kr  the  hydrometer,  nnd  H;SO,  has  a 
[^sfinity  for  wnt^r,  a'norbing  n  liir»B 
■»B  the  atnioaptiere  in  a  short  tim". 
'Wical  add  aolntion  innst  be  "  litratcl 
■'.,  Di!u!e  np  to  thn  same  strensth  as  a 
■nal  alkaline  Folution.  ^'owliiotquim. 
ttlkalii  naed  for  this  pnrpiwe  (rii.,  caiiHtie 

".uiaihecasoof  llrSO,':  the  first  two 
■if  their  rapid  delliincBcence,  the  Inat 


is  thei 


.  _Iitriifl: „ 

to  I  litra  with  water,     Th" 
bo  strength  with  thn  norma! 
ndLT.1  Tinrmal  KHO  "  1  CC. 
H,S<>,  normal 


"IC! 


._._    .._  that  Ice. 

-lanilard  normal  II; _  __,,    , „., 

eoetiins  4a  jrmmniea  of  H|Hi>,  per  litre  liecanq 
IffSO,  =  a  IKHOI  (producing  K.SO,  +»ll,Ol; 
.:  'I  =  W,  or  50  grammes  KHO  -  «  of  11.30,  ; 
.-.  1  litre  of  normal  KFIO.  containing  S8  (rmmmes 
KHi>  per  litre,  =  Uitre  of  norm.a  H,«OjConUining 
m  grammes  KHO  per  litre.      Standard  normal  sal- 


atanrt  it.     I    would  like  tc 

reirardiDg  it  before  anggeiling  olturationi, — W.  J. 

Lascastek. 

r.tJKOn  1— Boiler  Pcauura.— If  the  boiler  is  pro- 

'  ~!ted  au<l  Btiiyed  it  ahould  work  safely  at 

tw.     Slii;ht  coiTO- 


a.E 


,     howCTI 


latly    1 


auch    1 


repared  contain a 


I>Hi 

=  0010  „  KaHO 

„      t.  0  010  „  KHO 

ikz.  The  ptknilard  normal  oxalic  acid  and  canatie 
potash  solntioiis  ahenld  be  kept  and  nsed  only  to 
"  standardise"  thn  Hi  JOt  aolntion,  which,  bowsrer, 
ahonid  bo  standnrdined  continually,  as  it  giadna!!* 
deteriorstes  in  alrength.  Note, -The  letters  "cc.'' 
are  used  for  the  words  "  nubio  eontimetree."  I  shall 
be  happy  to  giro  any  other  information  which  lie* 
within  my  power,  hut  ahould  recommend  "  Derby" 
to  refer  to  any  of  three  text- books  ;— 1. "  Freaauins' 
QnantitaliTe  Annlyaia,"  priee  Ita.  (I  tbinkj )  2. 
Hntton's  "  Volnmetrio  Anaiyais,"  13a.  fld,  ;  8. 
Thorpo'e  "Qnantitatiis  Analysis,"  *e,  ad.  Snd.  part 
of  query  ;— "  Twaildel"  hydrometer  strength  ia  easily 
found  From  the  actual  apecide  gravity  by  deducting 
from  Ihe  latter  1,0U0  and  diyiding  the  remainder  by 
G,  thna  ;— 

l.fiia  real  apGdfie  gmvity 

l,Oua 


Twoddershydronii 


gr.  and  I 


«nlil  lU 


D  Thori. 


Ijoantitatiia  Anaiyais ').   Forliqi 
'■ter.  oich  degree  Banm^  from  1    »  lu  mnirniy 
'  "~7  inereasn  of  rent  sp.  gr-,  from  lU'  to 

.       ttB,   -Of  to  SJ'  "OOUeneb.  25'to  SO' 

»-010,W  to:i.<4'0Ull  eanb,  »U'  to  It' O'Ul^,  and  so 
in.  For  THiuiJs  lighter  than  water  a  dillereDt 
.rrangenient  is  arlupti-d  by  [laun:<^.  lHuit  ap.  (tr. 
■dog  TL'pre«:Dt(d  by  lU;  0  Ui3  by  11',  &l'.— II.  L.  d. 

|K>Rtn.1  —  Blistered  Hande.  —  A  tittle  clean 
allow  rtilibnd  iiiion  the  ifixile  of  the  hind  ia  a  nuotl 
hiug,  and  ilo  not  hold  yonr  bnniu.er  tight.  Li't  it 
re  niceund  loose. — Hahky  JirrA, 

[DS^III.]— LacquetinKTlQArtlolea.— Themateli 
loxea  are  simply  brown  jarnnaed,  and  the  grocers' 
lanistcrs  japanned  j  the  Uinreetbcnamplactd  on  or 
'  tranafoTrcd,"  and  Tamijlieil  on  the  funcy  parts.— 


plates.  Your' carreapoudent.  "  L.  L."  llct.  ItlTS, 
p.  01),  is  rather  hard  on  the  L  and  T.  who  were  Uie 
first  railway  to  adopt  continuoas  brakea,  when  most 
of  ths  preMnt  genemtion  of  brake  iureators  were 
"  crnpiDB,  like  snail,  auwilliugty  to  school."  I 
cannot  agrsB  with  yonr  correspondent  that  the 
Tacnuia  is  a  ootorion^ly  bad  brake  ;  it  has  ods  great 
good  qnality— idmplicity.  Any  one  can  work  it,  and 
understand  it.  It  is  alow,  the  bags  nnd  hose  are 
mado  of  a  perishable  eubatanee,  and  if  they  fail 
when  the  brake  ia  on.  the  effect  nay  be  disastroas. 
No  oDB  in  hia  aenses  lappasej  it  can  stop  a  tnun  as 
qaiekly  ae  the  Westinghouaa  or  Barker's,  bat  both 
tlie  latter  are  complex  affairs  not  easily  ODdsrstood 
by  porters  and  ordinary  mortals,  white  tlie  former 
at  leaat  rcriniraa  careful  attention  and  watchfulnoaa, 
and  aometimrs  displays  its  automatic  qniilitics  whan 
least  expected.  Probably,  bowcrcr,  if  manufactarad 
in  snbstantiHl  John  Ball  fashion  {plenty  of  wdglit 
and  stmngth  ererywhere)  these  spota  on  the  ann 
would  disappear, — HeLIOb. 

[SSd.'iO.J— Boiler  PreBioro.— If  tho  bwler  i« 
riyqted,  yon  conld  work  safely  op  to  a  pressure  of 
1501b,  The  boiler  weald  drive  the  model  eaiaUj 
enough.- Arthur  Ai.rRiD, 

[»2.Vi3.1— Boring  Tool  foi  Wood.— Get  a  S  or 
1-sidrd  file,  and  gnod  down  the  enil  to  a  V  shape; 
Rriud  it  to  as  to  leave  plenty  of  clearance.  The  point 
and  ::  eilges  keep  rery  rharp,  especialljr  the  point.  1 
have  uaM  it  for  a  very  long  time )  it  cuts  it  eut 
apknididly. — Telegcoi'e  Tele. 

[.t:!.'i5Lj— Weigh  Shaft.— I  adrisn  yoar  eorre- 
apondeiit  to  read  the  article  on  "  Vnlve  Qear  in 
Locomotive  Engineering,"  hy  Zemh  Co] bam ;  it 
is  the  best  treatise  on  locomotire  voire  gear  with 
which  I  am  acquainted.— Helios. 

[Si-ir.n.]— FlectrfoBi,— Saw  them  ootot  tho  lamps 
of  carbon  to  bi!  oblaini  d  at  ths  gas  works  ai  taken 
Ironi  the  retorts.  Yon  will  Bnd  fall  directions  as  to 
catling  them  ia  Inuk  nnmliiira,  hat  I  wonbl  recom- 
mend  yea,  niilesa  yon  have  hnnra  to  WMii,  to  order 
theiQ  thn  site  jiin  want.  j).  You  may  n^'  a  couple 
of  pint  Siu'  e'a  or  a  Hansen's  cell,  Tht,  S.nee'l 
wonld  coat  about  3s.  each,  tbo  Bunscn's  .Oa.— W.  J. 


[n:i-|i.>7.]-'BIiBklii«  Orate  £ 


La: 

-W.  A.  Martia 

.'liclnreri.  I  had 

a  set  pnt  iu  my  boiler  in  ia>t2  from  seeing  them  in 
the  International  lUihibilioa  of  that  year.  The; 
are  remarkable  for  their  durability  and  cleitring  the 
fironllorer.nndaepanitiagtbecliakeis.- H,  PuiQ^ 
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[33Sfie.1— a<  W.  B.  Broad  QKUga  Xnjilnai.— 
TMramra  nTenl  (liaht  Tuulioni  in  ths  ZB  caKiori 
oftba  Qrwt  Britkin  elui,  but  roagblj  Ihairdimcn- 
■inu  uv  m  tollowi  :— 

Crlindgr*         ISin.  »  Min. 

Drinnr  Wheali         Sft.  riUmster 

■     L.«iidT *ft,«n. 

Boiler    .  ,        10ft.  Sin.  lona  >  4ft.  Sin.  dia. 
NtuDber  of  tn^  >70  to  SOS. 

TnM  hwUD?  inrf>ee.  l.aoo  to  l.«0  tq.  ft. 
Onts  ntf Bca.  10  t«  M  Mgnare  feet. 
Total  weiiifat  nituis  mad  worth;,  M  to  40  toni. 
Weiitbt  on  drlvan  adjuiitcd  aeeoniu  to  iroatfaer 
mad  itato  of  rnntiiiiK  ihad  toreman'i  oomdoDoa,  ••; 
fn>n  li  to  IB  tool.  Tha  tendara  differ  oonaidcrablf 
in  £ie  ;  onl^  a  law  at  tbem  md  mn  from  London  to 
Swiochni  mtfaootthaaid  of  tkewalar-oimne.  I  bave 
btMrd  ao  mudi  abanttba  mudaifiil  TO  mila  an  boot 
•Bgina  of  Um  diitaot  fotnra  suppOHd  to  b«  boildiag 
■t  Swindon,  and  baTa  aoen  m  littla  ^  ill  ptrform- 
anea  tbat  I  can't  nndcttaka  to  ur  what  the;  ara 
bnildtnir  ihwa.  I  do,  faowerer,  know  that  on  tonr 
rwMnt  jonrsc;a  b;  O,  W.  B.  narrow-^nnmi  eipTHi 
wa  only  arrired  pnnctoaTI;  onoa,  whita  for  tbe  lut 
two  vontha  at  ona  of  onr  Ursut  and  m«t  crowded 
■Mtropolttan  tarmini  OTcr  BO  per  cent,  of  the  tnini 
baTB  arriTad  witbin  6  minataa  of  their  time.  How 
is  it  that  tbaf aiteit  nam>w-<taaga  eipreMtoSwindon 
lakaalh.EeB.,  while  the  O.N.  E  mn  the  game  diatanoe 
wlHi  twiea  aa  bear;  a  train  and  orer  ilixp  rradienta 
in  lb.  90m.  ?  The  itoppagaa  emnaat  make  all  tbi> 
(Hflarenea.  Toor  oorroepondant,  "  Ambideitar,"  ii 
nstainl;  not  binoenlar ;  before  mshing'  into  print 
witb  inMi  nonaenae,  Iwonld  wy  to  him,  drcnmipice. 

[31M1.1— Vaohlnerr  Braaa.— The  f ollowincr  a» 
nod  minorea  for  machiner;  brau— the  laat  ig  the 
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illumination  Ob  the  paper.  Thn>,  the  two  abonld  be 
u  nearl;  eqnaliied  aa  poauble,  and  the  unrroand- 
iiige  of  the  eye  ihonld  be  u  dark  ae  pouihle.  Tou 
■bonld  onlf  He  the  object  »nd  the  paper,  not  ererr 
other  obieDt  around  yon.  The  paper  eonld  be  wall 
lighted  with  a  >mall  bnU'a.aje  liuilem.  Of  conree 
yon  are  aware  that  when  the  mieroKope  tube  ia  hori- 
lontal  tba  n fleotor  ihonld  be  at  an  angle  of  16°. 
— W.J.  Lakciatib. 


Dot  now  fitted  with  any  oontinnone  bnko.  No. 
it  fitted  with  Barkpr  a  bydranlie  brake  upon 
™o[pU>d  and  tender  wheel*.  No.  133  U  alw  Gt 
nith  tlie  umo  brake.  Theae  two  aoginea 
Ftatiooed  at  Keiiror<l,  nitb  Uie  M  earriaceeirt 
have  Barker's  brake,  and  work  liMml  traioi  di 
b«.tw«en  Bedford  and  St.  Pitnenu.  uri  Bidfori  < 
Northampton.  Nas.  2.S5.  234,  237,Sae.Bad  SMw 
oHffiaally  fitted  with  the  Weetingbooie  air  bca 
'  ■  '    wfti  coDTerted  to  the  Weitia^luiiue  aa 


in  the 

poiitioD  of  [nil  lino.  I  bare  One  which  I  made  witb 
an  ordinsr;  ooTaring'  glaai,  not  neutral  tint,  and  it 
anawen  parfeetl;-  Let  "  W.  B.  C."  flrat  aee  that 
the  centre  of  hii  nautral-tlnt  glaaa  eomei  exaetlj' 
op  polite  that  of  ejepieea  of  microecope.  Plaoe  the 
microKope  in  a  boniontal  poaition.  about  IDin.fro[n 
table,  and  on  the  latter,  immediatolj  beneath  oameiK, 
ptaee  a  ibeet  of  while  paper.     Place  ao  objeol,  prs- 


"encioe  brake  " 
trnilins  wheels,  ai 
30,  aad  the;  are  i 


n  Ms;.  I 


Theee  enrnneB  ba>B  I 
■  upon    tha  drii" 


SS' 


[816S1.3— Maohlne  Bruiei.-If  you  reqnin 
metal  mil  in  proportion  16oi.  copper.  !ioi 


belt 


b,  copner, 


--itanodbardbraHiathii:  Taki 
Sib.  oM  broaaee.  lib.  gpeller,  and  12o'e.  tin.  Tha'Grst 
ia  the  cheapaat  in  the  end,  bnt  in  the  pnTalent  raae 
for  cbeap  thiniri  yon  will  find  the  lant  very  MrricA- 
able.  What ii called  "dipirine:  metal"  ia  Dothing 
mora  than  ordinary  iairotbnue,  and  coitt  about  68i. 
peTawt.Iort<nnaeinatead,aaT,  copper  lSoE.,KpeIter 
lOoa.,  which  dip*  well.  A  Taat  doU  liaa  witb  the 
dipper.— Sci  PI  o. 

[SSCeT,1— AoaidonttaBlaTOle.— ThiawBRoanted 
b*  the  wheel  not  harinv  enoo^h  width  at  the  hnb. 
Two  or  three  years  aro  I  had  a  machine  that  when- 
•Ter  I  went  orer  rongh  beary  ilonee  nxd  to  behave 

■-  " or.     It  ia  a  defect  in  eouBtmetion. 

good  as  a    TDit-pnTenter.  — An 


ioUMH 


[32607.]— Aootdent  to  BIctoIb.— It  ii  by  no 
mcani  an  nnoommon  occarrenee  for  the  wheel  of  a 
bicjols  to  retnn  to  ita  right  poaition  in  the  way  yon 
dewmbe.  LaityeartbeeameoecnrTedtomybicyclfl; 
tfae  nm  got  io  bent  that  I  oonld  hardly  wheel  it 
■long,  and  the  ipokaa  looked  is  a  bopeleat  condition. 
I  took  it  to  a  blackaraitb'a.  and  laying  the  wheel  on 
M  anvil,  preaaad  the  rim  ia  two  opposite  parte,  when 
tlie  wheel  ratamad  to  its  former  poaition.  It  ■  peaks 
«dl  for  the  bicycle,  showing  that  tba  apokes  can 
bear  a  great  strain,  coneeqnenton  the  bending  of 
lb«  rim,  wltboot  btdsg  perBanently  bent.  I  don't 
think  it  wonld  bameo  with  thin  apokes.  and  if  the; 
weregot  back  to  their  norma!  position  I  don't  think 
iheywould  remain  there  long.  I  have  only  tried  one 
Tamiah,  and  have  discarded  that  in  favour  ot  sperm 
^,  which  I  End  answers  beet.— C.C.G. 

[S36a7.]-AaoIdaiit  to  Blorole.-Tba  caOM  of 
tlie  wheel  acting  so  is  beoansa  of  the  flsngas  not 
bwBg  splEciently  wide  enonffh  apart.  Have  them 
made  wider  apart,  and  thsn  vonr  tronble  will  owe. 
The  distance  apart  ought  to  be  about  ein.  for  a 
sOin.  taaofaiae.  Clean  and  oil  jont  mscbine  when 
Ton  cams  in  i  wipe  it  all  over  with  a  pieee  of  rag 
with  oil  on  it.  That  it  all  that  ia  requirad  if  done 
properly.— TgLiscoFi  Tsli. 

[StSeB.]- Blanlphlta  of  Lime.- 1  do  not  think 
there  is  ioob  a  oombinatioB  Ol  lime.  Perhaps 
"  ?:  ^,^'  8''*  meana  the  oombination  oF  snlphnrio 
■do  and  lime  aallad  inlphate  of  lima. — Gaum^ 

[.S2S71.]— Loelencho  Battery.— !□  my  own  cells 
Imttdeii«rdho»rd  Iwi.  tyioK  it ronOi^  with  binding 
iaiith  of  wliiii  were  each 


ntbe 


'idtb  SI 


onred  lead  in  tha  boi,  thus  fornirnif  a  Imdan  eai 
n  the  csrbon.  jio.  deep  bj  [in.  thick  ill  round.  ] 
^  "lOtop  of  the  csrHon  f/r  aboat  Itin., 


to  (Iff  well  on  a  siirfu^e  «hiciy  hti.  hr-,  i  coated  with 
paraffin.  1  have  nerar  had  any  tronble  with  cells 
made  witb  snch  carbons. — Olattoh. 

[32676.]- BoaK'a  CamaraX.noida.~Ton  require 
a  good  lighten  ths  object,  and  thsn  a  fair  anuniut  of 


ferabi;  a  ^nsparent  oae,  sach  as  a  flea, 

'ingplmitr  of  light.     Now,  shad „ 

paper  with  a  book  or  the  hand,  look  downwards 


icope  and  having  nlmitr  of  light.     Now,  shading  the 


9 


x 


to  work  many  (rf  the  b 
tr^mi  oeiween  neoiord,  Luton.  St.  AJbani,  a 
London.  No.  IS04  ia  fitted  with  the  Westinghol 
automatic  brake,  bat  haa  not  the  "  engine  bnti 
upon  the  oonpled  wheels.  This  engine  is  stationed 
Skipton  to  work  the  Scotch  traffic  to  Carliale.  e 
sl^o  to  NoriDHQton.  No.  1,332  was  fitted 
.IsDn&ry  of  tho  present  year  with  Smith's  vseoi 
brake,  to  vcorlt  the  eipreaa  traina  which  mn  brtwi 
London,  T.ireriiODl.  and  Manohealeronlj.amplaii 
ia  my  letter,  page  .'to.  This  engine  is  at  tba  piwi 
time  stationed  at  Keotish  Town  (London),  and  n 
to  I'Piceater,  1  have  seen  trials  with  Birke 
hydrialic  brake.  It  stops  a  train  qnicker  thant 
"  vacooni,"  bnt  ia  far  inferior  to  the  Westioghoo 
nod  is  atso  not  self-acting  in  case  of  accident 
C.  E.  S. 

[32e7&]— BnkM.— The  Qreat  Northern  Bail* 
C<Mnpany  have,  sinoe  Daesmbar  last,  had  two  eipn 
engines- Nos.  906  and  MS — and  a  train  of  16  eoad 
fitted  witb  Uie  Weatingboaae  antomatie  biaks, 
■       '  Bofliaivo'  -  -  —■'  "  '- 


i  upon  p.  482  of  laat  volnm 
B  the  most  sattsfaotory 


Tolnma.  Tbia  trial  tn 


will 

.  iTidfrom  paper,  and  gndnallyincreasetbeamonnt 
of  light  on  the  latter,  and  decrease  the  illnmination 

of  the  obj-ct  until  a  very  faint  image  appears  on  the 

Kper.  Now,  keeping  bath  eyes  open,  and  atUl 
>king  with  one  <rf  them  through  the  camera,  you 
will  be  able,  with  a  little  practice,  to  trace  the  image 
with  a  fine-pointed  penail.  The  great  fanlt  with 
""""' ~" "      '     '         '- illuminate  the  object '— 


all. 


r    taint    image    is    quite  suSicieat.  - 


[3S57a.]~I]llapidat{ons.— Ths  reptv  to  this  query 
depends  greatly  npon  the  exact  terms  of  the  lease,  and 
notice  to  paint,  Ac.  If  a  leasee  chooses  to  let 
premises  become  dilapidated  he  cannot,  by  merely 
painting  tbem  in  compliance  with  a  notice,  free  him- 
self from  liability  to  renair.  I  fear  "  A  Poor  I«ue- 
holder  "  is  liable.-B.  H.,  Solr. 


toa61b.  on  the  squsrs  inch  air  pressors  :  BOtb. 
nanal  pressure  for  working  local  or  stopping  trains 
and  SOlb,  for  express  traina.  IDOtb.  prvstnre  can  be 
easily  carried  :  the  brake  then  acts  like  a  Sash  of 
lightning,  and  will  stop  an  express  in  the  length  of 
a  long  platform.  Very  rsapeetable  stops  ean,  how- 
ever, be  made  with  SDtb.  pressure.  The  ^iter 
preasnre  abonld  be  from  ZOIh.  to  Ulb.  in  excess  of 
tho  air  presiure.  The  N.  E.  R.  have  adopUd  the 
Westinghoose  antomatie.  Barker's  hydraulic  brake 
can  be  made  antomatie.  and  a  train  tfana  fitted  will 
shortly  be  ronning.  It  is  a  powerfal  brake,  givea 
little  tronble,  and  its  power  can  be  regulated  to  a 
nicety  with  great  ease  and  preciaion.— HiLioa. 

[32678.1— Brakoa.— In  reply  to  "S.  D.  J.  R."  I 
believe  the  Midland  Company  have  at  the  present 
moment  l.SU  loeomotiTes.  Dnring  the  next  twelve 
months  they  mean  to  haild  about  DO  new  locomo- 
tives at  Derby.  The  brake  qnestion  baa  not  been 
«nite  settled  on  the  North  Rasteni.  They  have  fitted 
a  number  of  their  coupled  7ft.  express  engines  witb 
the  vacnnm,  so  as  to  mn  tha  Gnat  Xortbem  ex- 
pres9r!<  from  Tork  to  BdiDborgh,  bat,  I  think.  Ue 
W^elioirliDiiiie  brake  will  be  adopted  erentnally. 
Would '-C.  E.  S."bekiudenoii^tasByif  it  is  In- 
tended to  fit  (he  1330  elaas  of  bogie  engines  with  the 
rscDnm  bnike  'f  I  saw  an  engine,  IMI,  fitted  witha 
1>rake  I  thought  was  the  vacnnm,  bnt  bad  not  tinM 
to  look  at  it.  WoBld  it  be  loo  maoh  tronble  to 
"  It;.Hei  "  (query  33370]  to  favour  as  with  some  ot 
the  performancea  of  Cornwall  F  I  think  a  great  many 
wowd  be  intersatad.- L.  L. 

[32678,]— Brakoa— If  "S.  D.  J.  E.  Looo,"  will 
make  farther  inquiry  I  think  he  will  find  that 
Barker'a  brake  will  abortly  be  -'*  -  '^ '  ■" 


brake.    When  apon  tba  engine  No.  M 

few  weeks  ago,  tbo  prasnrs  of  oirnssd  was  SOlb.  p 
square  inch.  It  is  also  qnlte  true  that  the  Not! 
EMtem  Bailiru  CompaoT  have  adapted  the  ad 
matie  brake,  which  is  to  ba  fitted  to  the  wbola 
the  passenger  rolling  stook  as  HNin  aa  pasBbls. 
C.  E.  S. 

[33680.]  —  Midland  Xlii^ea.  —  Ths  letta 
placed  after  the  number  indicates  that  the  eagiaa 
an  old  one  which  has  been  placed  npon  the  di^ 
oate  liat.  and  that  a  new  ennna  has  been  built  ia  i 
place.  No.  1  was  bnilt  at  Derby  in  1B59,  and  it 
"aingle"  express  engine.  About  two  years  sM 
new  four- wheal  conpled  express  engine  iras  bain 


"At'tK^ 


daplicate  en 


be  broken  np.  The  Hidlaod  have  not  S,(M  eaifat 
No.  1,900  is  the  highest  on  ibe  ordinary  list  9 
engine  which  is  now  annbered  8,014  is  a  (b■^■t> 
conpled  tank  engine,  and  i*  ona  of  UoM  wUek  f 
Uidland  Company  took  (a  when  tbeyJaaMl  I 
Swansea  Vale  Bailway  in  perpetoity.  This  nA 
is  at  the  present  time  stationed  at  WigalMf 
C.  E.  8. 

[326SS.1-BaTS  of  Ligbt.-The  upward  ■ 
downward  raya  of  light  seen  throngb  paitially-alBl 
eyelida  ia  a  diSroction  phenameoon,  due  Is  I 
edges  of  the  eyelatbeSi  and  presents  nothisc^ 
conntable.— W.  J.  Lancastib, 

[S£6e3.]— Horses'  Bore  Heola.— Tonr  OM 
heels  should  be  lathered  with  soft  soaptwicsadi 
and  well  dried  afterwards.  No  water  shoall 
allowed  to  dry  on  her  beels,  and  yon  nuitsM 
wetting  tbem  more  than  needful.  She  aheald 
exercised  every  day.  If  the  soft  soap  rtaiedy.BS 
not  answer,  you  had  better  apply  to  a  velM^ 
surgeon.— T.  L. 

[32683.]— Borse's  Soro  Hoela.  — Tou  koj 
probably  baa  what  is  known  as  "  Oreasa."  " 
cause  is  dirt  and  bad  stable  management.  Boww' 
in  some  horsss  it  is  hereditaiy,  and  e 
very  bard  to  get  rid  ot.     Hw  first  ^i 


time   Other  i  tiie  legi 
la  to    like  drops  of  o: 


swell.   Theni 


adiseto 


use  in  that  form  on  the  Great  Eastern  Bailwu.  I 
see  Bome  one  support  this  brake  in 
have  olwaya  heard  a  good  aoconnt  ot 


a  glad  to  see  a 


32678.1- Brakea   upon  Midland  BngliiM.- 
I.  D.  J.  B.  Loco.,"  page  101,  No.  3267B,  askg 
.....    J  gn^nj.    jj(, 

—  -  fitted  wil 


Nos. 


What  brakes 

1, 13.^.  239,  i,30i.  1,333  P"     No.  M 

,iDa  Westingbouse  air    brake  in  J 

iThis  brake  was   converted    to  the  West 

antomatie  brake  in  May,  1870.  This  CDgine  has  a 
tractive  toroe  of  only  86  71b.,  and  is,  thoefore,  not 
nsed  for  working  the  Sootcn  expresses.  In  Jnly, 
1S7T,  the  Westingbonss  antomatie  brake  was  re- 
I  moved  from  No.  66  and  placed  npon  No,  611,  one  of  the 

I  Urge  rebuilt  lain,  cylinder  exprees  engines  whiefa  I 
mantioiiediuTol.XXV.,page71,  ^ToL  XXVI., 
PamElI.  Ne.Sll  ia  statnaed  at  Leeds  to  work  the 
Sooteb  ASP"**  ^"'^    No.  60  U  U  Bedford,  and  is 


horse  Iws  got  to  this  laat  stain,  put  on  warm  livi 
meal  ponltioes,  change  freqMnUy,  nntil  yon  g' 
heel*  dean,  and  then  apply  some  carbolic  ml,  M 
one  part  of  the  aoid  to  fonr  of  oil,  at  first,  ^ 
may  bs  increased  to  balf^and-half :  or  tannin,  ' 
glyearine,  9oi.;  or  nitrato  of  sdvar,  8  grtf 
glyoerine,  toi.  Let  tbe  diet  be  of  a  laxative  nk' 
aueh  as  bran  mashea.  If  the  animal  ia  oat  tf 
give  a  doaa  of  purgative 
powder.- Jos.  Ateinbon, 

[32S87.]  —  Dlaoa  for  Wh««l  of  JJU.  — 
motion — or  apparent  motion- of  the  objsela  in 
laetrope  is  due  to  the  diltersnos  of  ene  in  the  a 
bsr  of  alita  and  pictures.  In  printtng  tkeae  ^  I 
is  neoeasary  ia  to  take  this  into  aoconnt,  and  b 
careful  that  the  object  rotate*  or  ganbols— d 
ever  else  it  may  do—preciesly  io  one  ravohl 
Tbi*  is  done  br  airidiog  tbe  nvolntion  into  pied 
Uie  same  number  ot  part*  aa  tbe  nuabsr  of  diagn 
~W.  J.  Lamcastik. 


roaahmsioi. 
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iBlar.iuiiiddiilatfd.  Ih>TBipak«ii  throogti 

t  WbW.— W.  J .  LiMCABTML 

Burfaua  Oondenjation.— Buds  kidi*- 
[■rtid  ID  Um  ap^iMtioii  ol  titmm  to  Inm- 

I  totmrd  Um  foUairiiig  duteh  of  wh»t 
th*  bMt  mj  of  diipating  of  the  eihkut 
1m  coadgoMT  coniUti  at  eomE&t«d  sail*- 
,  kfaoot  SO  B.W.  gtsm,  the  eoirogstioDS  ndt 
mMI^  !•  otd  of  plule.  A  ii  the  diihed 
B,  Mritimi  ol  the  Mme ;  C,  orow  «eo- 
MM  mf*hfti1  at  pattiog   (hem  (oKithar 

IL in  Mini  F,hnokstafor  hoUiogUaB 
ttMMCoC  wkllor  hUnk  siidof  a  honM 
D*lT_«l>inM;  O,  femlfafoi  boltinc  thsm 

HH,  M>  pUtw  riTeted  with  k  tkp*  or 

dnM«a  wi^  Md  iMd,  white  lead,  and 
;  I  i*  MM  ibve  ol  itop  ead  or  loclMt,  >■ 
B^  Im^  tor  doaUa ;  J  ii  for  another  for 
:  ia  oa*  riT«t«d,  witii  the  ehauiel  and  — 
£.  Sttad  to  MMkat  end,  L,  whib  H 


propertie*  of  it  ar«-~tha  powgr  of  coDrertiDcr  oertaio 
rwetkble  redi  into  bluai  or  (trsaui,  Tegalabla 
'elbwi  into  browni,  and  the  power  of  Deatnliiinfc 


•  (Uitht   faU.   the  water 
The  dranght  tor  famaoe 

•  taken  fnun  between  the  two  oondimisn, 

•  tenilaiit  enmat  otcoolairwarmiiis  it  in 
f«t  eonreying  the  nuphu  raponr  through 
iMee.     Bnt   the   biuit  amogement    ii  to 

into  a  jaaket  around  tha  ejlinden  first, 
KTafing  it  to  the  condenur,  sad  Epread  the 
haafau  upon  iti  eatrj,to  praTent  uoiae. 
9llieable  to  atationair  ani^nea.  I  took  the 
niAat  I  Mwwben  1  naited  a  u«-mills. 
and  the  water  from  the  rirar  a  naiuDos. 
■ngaUetakeep  boilars  olsaa.  A  wall  wai 
■t  with  woree  eooscqiignoct.  The  engine  ia 
0  hone-power  beam,  Comiah,  Ther  die- 
»ilh  eondnMr  and  alr-pnmp,  and  rigved  ■ 
widows  a  blank  wall  of  Sin,  gu  barrel  for 


■r  of  ei 

.  very  lii 


sll*6r  I 


jttUBtiP,  and  deBtroys  BniiaiLl  matter.     II  bIbo  tama 
black   ondor  the    action    Of  the   light,      Grejness 
daponda  on  the  decBT  of  the  glandi  at  the  roota  of 
the  hair,  and  since,  in  the  case  yon  mentioD.  this  i^ 
onl;  partial,   and  ontr  jaat  commenced,  there    is 
hope  of  restorinit  tbsm  to  their  former  health  b; 
BtimaUting  the  ecalp,     1  afaoulii  adTise  j-on  to  trj 
thia  before  reaortlnnf  to  a.  dje.      Vte  the  followins 
niifht  and  tnoming ;— Tinctnra  of  cmlharidea,  Idr. ; 
oil  of   roBamttrj,   10  drops ;    eaa-de-Colotrne, 
To  be  applied  to  the  >calp  on  a  BpaD?e.    Tbe  h 
fhaald   be    carefnlly    washed   wilh   BlcccrinB  i 
twice  a  week,  the  diet  Bhoald  be  nntnlions,  and 
shower-bath  may  be  used  with  adrantiige.    I  shi 
advise  yon  to  use  this  before  haTios  retort  to  a 
snd  if  it  does  not  answer  yon  can  thOD  obUin 
dye  yon  like— for  there  are  plenty  of  aife  ones 
pored  by  eheioiats.  ic.  which  wonld  be  much  be.. ^. 
than  preparing  one  for  yonreelf.     I  consider  the 
>ue  yon  mentioned  decidedly  nniafe  to  nsa.— B.  N.  P. 
[3!SeS.]— Bleotrio  Idght.— Yon  cannot  do  what 
ron  wish  better.    If  yon  niean  to  have  tha  light, 
^t  it  fitted  np  by  eome  one  who  thoronxhl^  nnder- 
atanda  the  work,  and  parobaae  a  good  machine.    At 
preient  there  ia  nothing  anffiiuently  aimple,  and  yet 
cheap,  lo  do  tha  work  lor     "   "~       --'---     ■™'  ^ 

LlKClBTJtB. 

[32600.]- 

--■-  -*  —onia  prooaoiy  oe  reuarea,  ii  i 

ing  treatment :— Apply  to  tL. „. 

night  and   maming   (with  a  brnih),  tincture  of 
iodine.    Keep  the  bowela  open  by  taking,  when 
qnind,  a  Saidliti  iMwdar,  and  try  two  or  three 
bottleeof  the  toUowing  miitore,  which  yon 


iah.  make  for  yonraelf  t— Ammonio-anlph^te  of 
iron,  Idr. ;  aal-Tolatile,  3dr. ;  peppermint  water. 
Soi.  Mix,  A  aiith  part  to  be  taken  twioe  a 
day—aay,  at  eUren  and  fonr  o'clock.    Take 


H.l- 


will  do  all  yon  ■ 


Amat«ar  FrlattnK  Ptm*.— Inaniwar 
inquiry  I  can  tell  yon  from  eiperiepoe  thata 
proas  IB  no  good  whatarar  after  a  little  bm. 
yon  Bay,  abont  XS  ij  the  thing,  and 
it.  As  toeopper-plateprinling, 
)i<i  »>u>  41UH1  a  uilFerent  lort  <a  prees  tor  that :  It 
aonaists  o(  two  wooden  or  iron  rotlen.  with  a  maho- 
irany  plank  rnnning  between,  on  whiob  yon  place  the 
plate,  then  the  paper,  and  orer  tbeae  fonr  blanket*. 
i  Sna  and  9  ooarae.  Tha  top  roller  oan  either  be 
forked  by  a  large  flywheel  or  iloogarma. — CoppiB. 


will  print  oironlan.  eardi,  inroioei,  A^.,  rerynioely 
on  one  of  the  preaM*  adrertind.  I  hare  seen  one  01 
Pranois's  preaaee  print  msmorandnms  admirahlr.  A 
MlMnking  preaa  will  print  two  or  three  timei  aafalt 
M  the  eommon  one,  and  ink  the  type  mndi  more 
arenly  than   any  amateur  oonld   do.— Jakes  A. 

UOBETON. 

rsaaaa.J— Artlflolal  Flocer.— Ton  oan  hare  an 
vtiflcial  finnr,  bnt  the  anoceii  will  depend  apon 
the  meani  of  attachmanl  If  there  is  a  part  of  tbe 
Snger  left  it  will  be  easier  to  adapt  tha  artifioial 
Sneer.  Yon  should  apply  to  soma 
_..  !.  j^j  know  0 


walking  axarciBe,  bnt  do  not  mo  or  even  walk  ?ast. 
If  the  awelliD^  gire  yon  much  pun,  nae  a  little 
chUirofoTm  liniment,  robbed  in  with  the  hand. 
Arold  any  local  irritation,  lliia  ia  the  beat  adrioa 
I  can  give  yon,  frooi  what  yon  lay  of  the  awellingi. 
and  I  think,  it  yon  try  it,  yon  will  flodit  answer.  I 
ahall  be  glad  to  hear  again  from  yon — what  benefit 
ron  derire  from  it — ai  perhaps  I  oonld  adriae  aomi 


[32600.]-! 
rith  iodine 


Lamcabtbk. 

[32U9.]— The  Tal«phoiia.-It  U  not  at  all 
likely  tliat  aoy  result  woold  ba  obtarred  by  tha 
arransemeat  of  a  lerer  in  oaaneotion  with  tke 
receiving  disc  of  a  telupbone  tor  aeraral  raaaoni,  m, 
c  H;  its  Tibrationa  are  ao  infiniteumal  ttaat  I 
heliere  I  am  rivht  in  stating  that  tbay  hare  not  jet 
been  made  evident  by  any  at  the  means  nsnally 
amidoycd  for  observioi;  bidoU  motiooa.  Ter*  fine 
copper  wire  will  do  for  a  lion  wire  throngb  a  nonie 
quite  well.-J.  flBOW.i.  Belfast. 

nsMO.']—T>jmLtao  -  nieotria    Uaohine.  —  Tbn 
Weaton  machine  at  prsaent  ia  arranged  onlr  for 
prodndng  cnrreoti  adlapted  to  elootro-depor  " — 
_    ind  is  not  adapted  tor  lighting  pnrpi 

lij    aome  modifieations  wonld  eauly  re 

„    for  this  pnrpaae.    A  faw  numben  back,  ioat  beforo 

\i  I  my  article  on  tha  Weston   appeared,   there  wer« 

giren  desoriptiaaa  of  aome  half  a  dosen  different 

maahinee    for  the    pnrposea   from   wbiah  "  Prome- 

thens  "  oonld  eelMt  one  to  try  hii  hand  mi. — Sioma. 


■depoaiting, 
,  No  donbt 


ijiiBlB  are  difftonlt  to  break  and  make,  whicli 
aot  be  witb  my  Uea.  Perhaps  "A.  W.  £." 
nunnaideawhatb*  can  pnt  an  engine  oo 

KadodntyMMgard*  wught.  Icalonlate 
ftaMBtba  present  ears  with  tlie  addi- 
■Mte^Mdkhalf.iTUiHwill  giro  me 
Uwat  adding  aDothw4tt.ui  length  in  the 
w  a  tngk.  and  firing  them  110  gallans  ol 

H.}->Batt«rIiionialat]on.— Soi,  of  mnriata 
■iniaitttata  the  bailer  twioe  a  week  prarenta 
PM,  Md  jeeomppeea  aeale ;  or  earboaate 
■las  ncy  good  thing,  i^eoes  at  wood  nu- 
■h  As  bMlar,  and  rasewed  monthly,  prenmt 
«;  iIn  Mqaent   blowing    off.— Ahthhk 

pj-Boller 


(UinffB.-B.  N.  P. 

,    BwelUng  tn  the  Oroin.— Faint  them 

:h  iodine  night  and  morning.  There  are  very 
lew  cases  of  glandular  enlargement  that  will  with- 
itand  the  nse  of  iodine  when  oontinned  steadily  for 
a  period  of  eis  weeks  or  two  months. — Abthub 

[saeia.l—BoBbla  Star  .—The  "4in."  cannot  retei 
to  the  distance  of  the  comites  of  Castor ;  such  meamrei 
are  girea  in  sscondB  of  arc.  The  diatance  ot  v  Leonia 
waa  given  by  Mr.  Knott  as  3"  in  1871.  and  in  the 
ume  year  Baron  Dembowski  gare  SO"  for  Castor  ; 
to  "  Arvns  "  will  see  that  the  former  U  mach  the 
closer  double.  I  do  not  know  SIngg's  "  Oburra- 
tional  Astronomy,"  bnt  I  am  pretty  anre  Mr,  Webb'i 
"Celestial  Obloots"  wonld  be  a  much  more  uaaful 
boot  to  ■'  Argns.'"- Mac. 

[32613.]— Toleioopo.— Yon  can  put  in  a  lower 
power  ayepiece  withont  laaing  definition.  The 
erestar  need  not  be  altared.  Hare  lenses  for  eye- 
piece \\  timet  focBB  of  thoia  now  i&.~W.  J.  Lan- 

[3S61B.]— Dranthty  VlDora.— The  only  way  to 
do  it  welfia  to  ping  the  craekaap  with  thin  strips  of 
wood  driran  firmly  in.— A.  B. 


,— Tn  yonr  query 
ittanTB  carbonate 
it  ifllKth.    If  yonr 

..^  _.  _  ,„..  ,,.^„,,..ti  tbe  lime  can  b« 

■iljeitrseted  by  bloirins  off.  Tha  best  thing 
■"islo  tet  a  good  book  oii  the  subjeot. 
■Hirery  good  ona  writtes  by  iioiert  WiUon, 
^Ktor  lor  the  Klancbcstur  Steam  Dsan'  Aaao- 
■.-HiEKi  Beta. 

MV^hued  Bud*  of  Butler*.- 1  b«g  to 

■J.EOaB«T  that  bcdier  ends  are  flanged  by 
■Val  ttsBowllgjt  Iron  Works,  near^nd. 
laMin,  and  the  Midland  Loco.  Works, 
M^KiRKELL,  Jna.,  Oalng. 
Hj-Pirtlai  Oreyiwas.- Tha  selntion  of 
th«IM  raa  «i(«  i*  probably  a  eolntion  of 

^T*     . 1 — [•"'r~""'  "r~' — ' — 

*r^rhU  pataMinm  la  placed  h^  water, 
'mmMaaUoA  takea  place,  and  potasaiom 
MkMl  0^ -I- 1H,0  -  SKHO -I- Hi).  The 


tbe  aocnrmey  of  yonr 


Note  difforencei.  -„ 

water  at  about  100°  P. ;  again  note  diff^ncel. 
Lastly,  if  they  go  np  to  312°,  faanr  them  to  a  kettle 
handle,  ao  that  the  bnlba  wiU  be  tin.  abore  the  boil- 
iagwater,aBd yon  will  hare  all  the oorreotionB yon 
require,- W.  J.  LancAstib. 

r32e23.]-U8lit  for  the  Ma«lo  IiUitm^  fta,— 
Tbe  wheel  of  life  ia  a  failure  with  tbe  limdight,  ao 


l—Corapound  Mioroaoope  — Tn  Mb. 
I'Kn.-Uol-jr  to  thodiBcrnm,  Vol.  XX.,  i>age 
\  work  as  follone  ;— C  ehonld  be  Sin,  long 
top  to  f.,  and  it  shoBld  hare  another  tube 
ilidin?  iDBldc,  bo  b«  to  increase  the  length 
"     ■      - of  the 


'nDi'rtnbiiahod^''bo 
of  IJi      "   ■        "■     ■■ 


iin,i 


i  the 


I  bare 


tnbe.  Tbo  thread  for  objectiias  mOBt  be  ont 
ociety'a  tbread.  No  other  lenses  besides  ay». 
nd  object-lenaes  are  neoeesary.  I  will  ba 
to  trive  yon  any  further  information  yon  nay 
— W.  J,  Lancabtkb. 

3.1  —  UioroMopio  Pboto  of  Bank 
Nat«a.— t  hare  seen  bnndreds  ot  snoh  i^otoe,  bat 
nertE  biave  haaid  that  a  miero-pholo  of  any  n''~'~ 
nat  in  aceordanoa  with  Aot  ot  Parliament.  ' 
na  donbt  tbe  (aet  of  printing  them  on  alban 
paper  might  ba  indiotabte,  bnt  I  oanuat  aae  why  it 
shonld  be  so.— W.  J.  LAtrcASTSB. 

[3MM.]— Condaotor.- Ton  can  make  it  of  dried 
wood  corered  with  tintoil,  bnt  don't  Tamieh  it  at 
aU.  You  will  find  a  lot  of  information  witb  reipird 
to  Winter's  rings  in  back  nnmbera.  For  any  piren 
plate  the  ring  ahonld  be  aama  siie.— W.  i.  Lax- 

rsjasfl.]— Cob  duotor.— Wood  ooverod  with  Hn- 
t<al  makes  an  eioellent  oondnotor ;  Tarnishing  Is  not 
requisite.  The  Winter's  ring  acta  as  ■  ooadnotar  or 
oandeaser.  I  shonld  tiiink  one  might  be  made  by 
winding  paraffined  paper  in  strips  otv  the  ring,  in- 
stead ot  inelosing  it  =-  **■ '  — -*—  ~—  — 


n  Uie  osnal  wooden  flaae,— 


it  snrprlaed  that  you  hare  not  Snoeeaded  with 


[SMSe  ]— Oondnotor.— I  bare  made  Modoeton 

Youoannoldetermint.    o'  *«^  and  tlnf oU,  hot  it  i>  i"^,>»n*^U<l  to 

aeter  nnleaa  too  hart-    make  them  smooth  euangh.    A  metalllo  ball  wfatell 

with  which   to   rerify  it.    'Aen  yon  I™  »», l»«'l^  "  J«^"||j JJ«  tl'v^mT 

it  them  both  into    watpr.   and  let  them    t'ona  f'"  ?'^!^^^y''^f^'}^Ji^J^\:i 

-  —  pp.  3M  and  BM.   Its  diameter  la  reeommended  ta  ba 

1  toll  timea  diameter  of  plate,— J.  Bbown,  BaUast. 

[SUMO.]— Fhonograpli.- 1,  I  do  nat  think  that 

the  writing  ot  eitbar  the  phonantosraph  or   tt« 

phouoTiapb  would  be  made  larger  by  ineiMiiiig  tho 

aiie  bt  tbe  diaphragm  beyond  eertain  limits,  baoansa, 

though  tha  power  might  bo  inereaaed.  tha  work  to 

ba  done  wonld  tixobt  increased,  ud  often  in  a 

greater  proportion.  a.ThBirrinmi*ortl«ephon«ito- 

graph  and  ot  the  pbonogTub  un  ^  MiMk  in  M  tar 

as  tbey  both  ragiater  soiud  ribntian*.  Hm  ehuao- 

tera  ^  the  latter  are,  howarer,  emboMed  apantbe 

receiring  snrfaoe,  wbila  thoae  ot  tba  former  are 

traced  on  a  p^M.    A  phonantagraph  eoold  hardlr 

be  adapted  so  as  to  be  used  M  a  phonagmph.    S.  A 

phonoaraph  might  be  made  to  spsak  by  drawing  a 

atnught  yids  corered  with  ttnfoil  nndar  tha  point. 

bat  a  cylinder  is  infinitely  more  oompact  and  con- 

Sr32«lJ— Talaphonn.— 1.  No.  36  wire  wiU  do 
ite  well,  S-  The  soft  iron  poles  need  an  solid,  but 
e  magnet  will  work  withont  them  quite  well,  3. 
Fault  is  probably  in  tha  steel,  bat  yon  ought  to  gal 
Tory  fair  results  from  magnets  atrong  anongb  to 
lift  one  anoUier,— J.  Bbown,  BielSaA. 


front.  Don't  l«nch 
them  jnit  as  for  taking  phob 
smaller  an  the  sonen  than 
ment,  bnt  mneh  elearar  and 

LiMCASTBE. 

[33630.]- Fhonograpll.- 1,  There  is  no  ipedal 
contrirance  tor  regulating  the  speed.  The  barrel 
being  rather  heaTy  aets  to  a  oertain  extoit  as  a  By- 
_L_!^     ™!.L  _  ,1.., . -_! —  re^nlarify 
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IKE  SIFnCCTLTIES  IN  THE 
STUDY  OF  CRYSTALS. 

3y  J.  H.  COLLIKS,  P.G.S. 

•OTitMry  to  th«  MitMralo^lcal  SocUt^  of  Grant 
BHCaiii  on*  Ireland. 

2.  P8SXTDOMOBPHS. 

»nner  paper  (English  Mechanic, 
1  5, 187$  a  comparison  was  made 
a  crystal  forms  Delonging  to  dif • 
stems  which  might  easily  be  mis- 
'  each  other,  and  these  were  called 
forms.  The  crystals  now  to  be 
are  such  as  hare  the  form  of  one 
and  the  composition  of  another, 
the  results  of  processes  of  change 
I  constantly  going  on  in  nature — 
organic  not  kss  than  the  organic 

oHaJtie  PseudomorvTui^.  These  are 
J  the  deposition  ox  mineral  matter 
surface  of  pre-existing  minerals, 
instance,  common  to  find  crystals 
oated  on  certain  planes,  or  coated 
as  the  case  may  be,  bya  thin  layer 
crystals  of  pyrites.  This  is  called 
**  and  the  crystals  generally  are 
3  "  dmsy."  lict  ns  suppose  tnis  to 
sn  place  on  a  cube  of  fluor,  and 
coating  has  been  completed  snp- 
I  suppOTtinc^  cube  to  oe  entirely 
by  the  solvent  action  of  waters 
ig  nndergronnd.'  In  this  case  a 
ibical  box  is  formed,  which  is  called 
^peeudomorph — i.e.,  formed  oat- 

s  particular  case,  as  both  pyrites 
f  often  occur  as  cubes,  it  might 
ossible  at  all  times  to  trace  the 
stages  of  this  formation,  but 
)  kind  of  drusy  coating  mieht  be 
for  instance,  on  a  rhombohedron 
onal  prism  of  cctlcUe,  in  which  case 
essiye  steps  will   be  much  more 

The  hollow  boxes,  or  natural 
80   formed,  are  subsequently  re- 

a  new  deposit  of  matter — say, 
In  this  case  we  should  have  a 
rystal  of  quartz  supporting  a  druse 
8 ;  and  a  student  not  on  his  guard 
lach  deceptions  might  announce  in 
LIBH  Mkchakic  or  elsewhere  that 
^nnd  miortz  crrstaUisingin  the  form 
be.  He  would  be,  perhaps,  still 
ely  to  do  so  if  the  whole  coatine  of 
lad  happened  to  be  removed  after 
odtion  of  the  quartz.  Crystals 
in  this  way  are  termed  esogene* 
B  true  natural  casts.  If  both  cast 
lid  are  preserved,  the  whole  com- 
i  is  sometimes  called  an  amphigene} 
i  pseudomorphs  are  often  found 
ly  with  watcnr  or  with  mineral  solu- 
r  containing  a  little  loose  dust,  the 
£  portion  ol  the  mineral  removed 
aoo. 

^osomaiie  Pseudomorphs,^  —  These 
most  common  as  well  as  the  most 

nr  (bypoiCatM),  to  b«  lasUined. 

I^XMhr*  tolaticnu  and  deporitions  are  found 
■W^^tfag  on*  M  that  there  is  nothing  in  the 
NnoBi  more  than  haa  been  proved  orer  and 

vltkoit,  and  yiMfms  (ginomAi)  to  be  formed. 

'*VU)  both ;  and  yiftfim$, 

£*>[i)JoviUMr  with-tiaed  sometimes  in  the 
"wpmUiiin    mid  #»/»«  (soma)  a  body  or  sub- 

•^XVn.-NO.  683 


important  pseudomorphs.  They  are  due  to 
chemical  actions  which  have  onanged  part 
only  of  the  original  substance,  by  removal 
or  substitution,  so  gradually  that  the  form 
has  not  been  affestra.  The  origimal  crystals 
seem  to  have  been  under  the  influence  of 
such  media  as  air.^water,  hydrofluoric  acid, 
fluoboric  acid,  &c.,  by  which  (a)  some 
ingredients  have  been  removed,  or  (h)  new 
ingredients  have  been  added,  or  (c)  an 
exchange  of  certain  ingredients  have  taken 
place. 

Such  changes  of  substance,  unaccom- 
panied by  changes  of  form,  have  often 
taken  place  on  a  very  large  scale — ^for 
instance,  veins  of  carbonate  of  iron  (chaly- 
bite)  are  usually  changed  into  hematite  or 
limonit^  to  a  greater  or  less  depth  from  the 
surface,  by  the  action  of  the  air  and  mois- 
ture. Pyrites  near  the  outcross  of  a  vein  is 
usually  converted  into  oxide  of  iron,  the 
"  iron  hat,"  "  chapeau  de  fer,"  or  "  gozzan  " 
of  the  vein,  and  over  large  tracts  of  country 
— for  instance,  many  square  miles  in  Corn- 
wall and  Devon,  the  felspar  of  granite 
rocks  has  been  converted  into  kaolin ;  there 
is  good  reason  to  believe  from  the  action  of 
hydrofluoric  acid  or  soluble  fluorides  rising 
In  fissures  from  below. 

A  great  many  of  these  alteration  pseudo- 
morphs have  been  formed — ^by  Sorby  and 
others — in  experimenting  with  weak  solu- 
tions, vapours,  or  fluids,  at  high  tempera- 
tures or  under  pressure,  &c.  When  the 
result  of  the  chemical  actions,  whether 
natural  or  artificial,  is  to  form  a  more 
highly  oxidised  or  more  electro-negative  sub- 
stcmce — as  in  the  case  of  ohcdyhite  or  pyrites 
converted  into  hem/itite,  the  new  bodies  are 
called  anagene^  pseudomorphs;  when  the 
change  is  in  the  opposite  direction,  as  when 
orthoelose  is  converted  into  haolin,  or  roch' 
salt  into  gypsum  they  are  called  katagent^ 
pseudomorphs. 

3.  Peirif€u:tions. — ^These  are  results  of 
pseudomorphism.  The  most  general  kind 
of  petrifaction  is  that  in  which  a  thin 
layer  of  mineral  matter  is  deposited  upon 
an  organic  substance  so  as  to  preserve  its 
external  form.  This  is  what  happens  when 
birds'-nests  or  eggs  are  subjected  to  the 
spray  of  the  petrifying  springs  at  Matlock 
— a  thin  coating  of  carbonate  of  lime  is 
deposited  which  preserves  the  original 
form.  These  may  be  compared  to  the 
exogene  pseudomorphs  already  described. 
If,  now,  the  organic  substance  in  the 
interior  of  such  a  petrifaction  should  be 
removed  by  solution,  or  should  shrink  and 
fall  to  powder  by  decay,  and  the  cavity  be 
filled  up,  say,  with  sulphate  of  barytes 
or  carbonate  of  iron,  or  silica,  and  if, 
finally,  the  first  coating  of  carbonate  of  lime 
should  be  removed,  a  cast,  having  the  form 
of  the  original  substance,  would  be  left  a 
true  esogene.  Of  this  nature  are  the  sand- 
stone tree- stems,  which  occur  so  abundantly 
in  the  coal  measures,  and  the  pyritous  casts 
of  ammonites  found  in  the  gault. 

There  is  a  third  kind  of  petrifaction, 
which  is  apparently  or  reiJly  more 
analogous  to  the  metasomatic  pseudo- 
morphs. This  results  from  the  infiltration 
of  mineral  matter,  usually  carbonate  of 
lime  or  silica,  into  and  between  the  cells  of 
organic  substances  before  decay  has  set  in. 
In  such  cases  the  minutest  details  of  struc- 
ture are  sometimes  preserved,  and  the 
character  of  a  piece  of  wood,  a  coral,  or  a 
sponge  may  be  readily  determined.  Most 
fossils  have  been  more  or  less  petHJied  in 
this  manner — sometimes  by  a  mere  infiltra- 
tion of  foreign  matter  into  minute  empty 
spaces,  at  others  by  apparently  an  actusd 
replacement  of  carbon  by  sUica. 

To  the  scientific  student  no  part  of  the 
science  of  mineralogy  is  more  interesting 
than  the  study  of  pseudomorphs,  and  none 

7  «»« (ana)  apwards. 
B  Mira  (feota)  downwards. 


throws  so  much  li^ht  on  the  origin  of 
minerals.  1>wellers  m  the  metropolis  have 
a  fine  opportunity  of  taking  up  this  line  of 
study,  as  several  cases  of  the  noble  collec- 
tion of  mineiuls  in  the  British  Museum  are 
entirely  filled  with  pseudomorphs. 

The  following  list  of  naturally-formed 
pseudomorphs,  which  includes  the  great 
majority  hitherto  observed,  will  be  useful 
for  reference,  and  it  will  at  the  same  time 
suggest  the  necessity  of  caution  to  all 
students  who  may  happen  to  come  across 
unusual  forms. 

In  distinguishing  pseudomorphs  from, 
true  crystal  forms  very  great  caution  is 
often  necessary.  The  following  hints,  how- 
ever, will  much  aid  the  observer  :— 

a.  Metasomatic  pseudomorphs  have 
usually  somewhat  roughened  faces,  and 
little  or  no  lustre,  or  a  lustre  foreign  to  the 
mineral  indicated  by  the  form. 

b.  Metasomatic  pseudomorphs  are  often 
cellular  or  cavernous  in  the  interior. 

c.  Hypostatic  pseudomorphs  often  bear 
traces  of  peculiar  striations  or  other  surface 
markings  indicating  their  true  origin.  In 
this  way  casts  after  or  moulds  over  pyrites 
and  flnor  may  be  usually  detected. 

d.  The  internal  structure,  cleavage,  Ac., 
of  a  pseudomoroh  is  unlike  that  of  the 
mineral  indicatea  by  the  form. 

e.  The  matrix  often  bears  traces  of 
chemical  action. 

/.  Some  crystals  may  frequently  be  found 
in  which  the  change  is  partial  only.  Thus 
many  felspar  crystals  are  changed  only  on 
the  exterior  to  kaolin,  the  interior  retaming 
all  the  characters  of  felspar. 


Hypostatio 

Chmphite  in  the  form 

Salt 

Anhydrita 

Gypsnm 

Po&haUte 

Qaarta 


Prase  „ 

Eisenkiesel         „ 
Chalcedony 


Camelian 
Homatone 

Semiopal 

Lithomarge 

Pyrites 

Marcasite 
Chalybite 

Malachite 

ChrysocoUa 

Felepar 

Meerechanm 

Pyrolnsite  ^p 

HanamannKe 

Mangranite 

Psilomelane 

Smithionite 


Caeuterite 


» 


ti 
*f 

>i 

•) 

•• 
•• 

i» 
f* 
•I 
>i 
tt 
•f 
*i 
If 


If 


Cemssite  „ 

Stilpnosiderite    „ 
Hematite  •• 


Limonite 


II 


Pyrites 

Maroasite 

Calcite 

Barytes 

Celestite 

Finer 

Opal 

Talc 


11 

II 
It 
11 
II 
II 
II 
II 


Faeudomorpluu 
o/Pmtes. 

Maflrnesite. 

Salt. 

Salt,  Cemssite. 

Salt. 

Floor,  Gypsnm,  Calcite, 
Barytocalcite,  Magoe- 
site,  Soheelite,  Galena, 
Cemssite,  Hematite, 
JE^yrites,  Chalybite,  Fel- 
spar, Copper. 

Calcite. 

Calcite. 

Bar^s,  Floor,  Calcite, 
Ma^nesite,  PyroHuur- 
phite. 

Calcite. 

Flnor.Calcite,  Mics,Chal7- 
bite. 

Calcite. 

Floor. 

Qoartz,  Stephanite,  I^rar- 
gyrite. 

Pyrargyrite. 

B^ytes,  Calcite,  Magna- 
site,  Selenite^  Floor. 

Caknte,  Cemssite. 

Cemssite. 

Calcite. 

Calcite. 

Calcite,  Magneaite. 

Cblcite. 

Calcite. 

Bazytes,  Floor,  Fhanii»- 
oosiderite. 

Floor,  Calcite,  Magne- 
site,  Chdena,  I^romor- 
phito. 

Pyromorphite,  Felspar, 
Bismothinite. 

BaryteSj  Flnor. 

Magnesite,  Calamine. 

Floor,  CaloiU,  ChalyWts, 
Ciimabar. 

Barytes,  Floor,  Calcite, 
Magnesite,  Cbaarta, 

Comptonite,  '  Blende, 
GkJena^  Pyromorphite, 
Cemssite,  Cuprite. 

Barytes,  Calcite,  Chaloo- 
cite. 

Floor,  Calcite. 

Limonite. 

Chalybite. 

Blende. 

Galena. 

Chalcopjprite. 

Erabesoite. 


Metaaomatio  Pseudomorphs. 
cu  By  Loss  of  Components, 

Calcite  in  the  form  of  Gaylossite. 

Qaartz  „  Heolandite,  Stilbite* 

Kyanite  „  Andalosite. 
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StM(it«  hi  the  form  of  Ho«W«a«.. 

Copiwr 

Cwrit*  . 

AnraUt* 

^r'-'-'r".^^- 

T>lw>tii>lte 

AnglMite 

HMutlta 

limoiiita 

If-l.-Mfa. 

Capiite. 

Er^Mte 

"            ChJoodlfc 

oSl^te 

"            ChiJoDdta. 

SUrtM  in  th« 

form  of  Witktfit«  ud  BuTtooal 

Floor 

Oklctts. 

te." 

Oklcita. 

Ctldts. 
,.             D.tholite. 

osr  "^ 

Homblmda. 
Antita. 

Amgitv. 

UHionwgt 

T«pu,    Fobpu,     Nepb«. 

KMlia 

LMidte. 

Hlw 

Aiidakilts.  Ftlnnr,  Ses- 

cffiW 

HudFaUoEiile 

AipuioUta 

!             Contitrit*. 
Oormtrita. 

fiimukite 

Carditrito. 

CndieHte.1 

Cerdierito. 

Cordierito. 

Cordiarito. 

SjSCto 

CoHhnta. 
Cordicrite. 

Cordiarite. 

Pnhnite 

dhi»toKt..  K«mta.  Con- 

■lUe 

isnmite,  Febipar  (?)  Py- 

StMtitfl 

lll^t..  Spinel.  Q^.rt.. 

Aadiluiito.  Cbiutolito, 

TopM,   Fel-«r.   Mi«, 

Bempolits.    ToarmUitio. 

SU<inlit«.  Ounri,  Ido- 

ormM,  Annta. 

etqwntiiii 

Spinid,      Micv     (Hniflt, 

Angila.      Chonaroilita. 

HorDblendB,  Olivias. 

Honbl«iia« 

„            Aavits. 

Chlorite 

Fclapnr.    Oamet,    Hem- 
blende. 

Prniliuita 

Aikinite. 

Gftleiu.  Cemuite. 

Oalsiu.  Canimte. 

Galen*.  AnKleaita,  L«td- 

hiiiit«. 

WiUfeoito 

Qalena. 

Chalybite. 

Heiutite 

Qothite.  Prritw,  Phftmu- 

limwrita 

ChilyUte. 

ffr:-" 

Mftrouita.  Soorodite- 
TiTunlte. 

•    SS'"' 

QrwnBMTth 

Wcilfr.m 

'.            Trf^TUim. 

^£& 

Soh^lite. 
Smaltitf. 

gar™- 

ChJoopTri'le.  F4hl8n. 

HduUta 

ChauyUte 

Ch>l«>pfrite,  FmUen. 

Pg*g  <>***•/ 

I                     ■•              •■ 

cllwito"* 

"              ". 

?a!ffi. 

'                    '.'.              ", 

»i' 

,                     "            >piiiBe«.Ac. 
Wood,  ipoagt,  fc. 

Par.  3/,  for"inacpi>cloine"read  "maOTo- 

dome  ana  brachypiaacoid." 

Par.  3  o,  for  "  bracbydome"  read  "  bracby- 
dome  ana  maoropinocoid." 

Par.  3  h,  for  "  brachypriam "  read 
"brachTpriam  and  basal  pinacoid." 

Par.  6,  add  "Thia  ia  tbe  combination 
wbicb  baa  recently  mven  riso  to  a  diacns- 
sion  in  tbe  E^a LIS R  MECHANIC  on  Eentisb 
ragatone  cryatals." 

Par.  7.  After  tbe  word  "  priama"  read  "  a 
pyramid  and  the  basal  plane  110,100,101,001 
or  100,110,111.001. 

After  par.  13  add— 

Par.  13  a.  "  Obliqne  priamB  of  ortkoeUue 
and  otber  minerals  often  mncb  resemble 
rhombobedrone.' ' 

Par,  14.  After  "cubical  forms"  add 
"  especially  when  tbe  clcavagea  are  rectan- 

In  (B).  DetenninaHo»  of  Ike  True  Crj^al 
Sgtfem. 
Par.  U  (wbicb  sbonld  be  15).  After 
"cannot"  in  fonrth  line  add  "always;" 
after  "  cubical  aystcm,"  line  10,  add  "  aimi- 
larly  three  seta  of  oteaTsees  all  equally 
inolinpd  as  in  ealdte  will  ^most  certainly 
indicate  an  bcxagona.1  (rbombobedrol)  form. 


NOTS. — Owing  to  a  delay  in  tbe  trane- 
miasion  of  tfaa  proof,  the  former  article 
(April  5)  went  to  press  witbout  the  autbor'a 
corrections  and  aome  small  additions.  The 
more  important  correctione  are  the  foUow- 


CHBAP  HSATXHO  OAS. 

DURING  the  early  part  of  the  year  1873 
(see  p.502,Tol.  XVT.)  a  method  of  making 
gtfl  from  water  by  decomposing  that  hqaid 
and  passing  the  hydrogen  tbrongh  a 
petroleum  spirit,  waa  introdnced  to  tbe 
notice  of  the  pnblic,  and  received  some  little 
attention  from  scientific  men.  Tbe  price 
at  which  this  gas  coald  be  made  was  said 
to  be  abont  Is,  8d,  per  1,000  cubic  feet,  and 
we  believe  that  it  was  actnally  employed  in 
lighting  aome  portions  of  one  or  more 
towns.  Owing,  however,  to  causes  of 
which  we  have  no  definite  btformation, 
tbe  "new  gaa"  went  the  way  of  many 
others,  and  latterly  bat  little  has 
been  heard  of  it  The  possibility  of 
aplitting  up  water  into  its  component 
Epaes,  and  obtainine  therefrom  a  cheap 
and  readily  utilised  ncatin?  medium,  baa 
been  kept  in  view  by  more  than  one  or  two 
inventors,  and  at  a  recent  meeting  of  the 
3ociety  of  Arts  Mr.  S.  W.  Davies  read  a 
paper  deacribing  a  method  of  producing 
:beap  beating  gas  for  domestic  and  manu- 
Cacturing  purposes,  wbicb,  if  we  mayaccept 
the  statements  made,  shows  that  the 
problem  is  solred.  The  improved  process 
is  based  on  that  patented  by  Mr.  Joshua 
Kidd,  tbe  principle  of  which  was  a  com- 
bustion of  tue  gases  from  ignited  coal  with 
tbe  hydrogen  obtained  by  the  decomposition 
of  water.  Tbe  complete  gasification  of  the 
f  nel  was  tbe  most  remarkable  and  tbe  most 
promising  feature  in  Kidd's  process,  tbe 
patent  rights  in  which  were  acquired  by  a 
few  gentlemen,  who  in  the  interim  have 
leen  unceasingly  experimenting  nntil  they 
bavc  sncceedcd  in  producing  a  cheap  gas, 
(he  advant^es  of  which  are  so  prononnced 
that  they  no  loiter  delay  in  introducing  it 
to  the  public.  The  chief  difScnlties  eipe- 
rienced  at  the  commencement  of  the  ex- 
periments have  beenovercome,  and  although 
the  process  is  not  yet  so  perfect  as  could 
be  desired,  it  baa  reached  a  stage  at  which 
it  is  advisable  to  make  tbe  resulta  of  the 
investigations  known.  When  steam  is 
passed  over  incandescent  carbon  it  is 
Jecompoaed,  the  bjdrogen  being  liberated 
in  company  with  carbonic  oxide  and  car- 
bonic anhydride.  According  to  Langlois 
there  is  also  a  small  quantity  of  marsh  gaa 
present  in  the  resolting  gases — his  analysis 
iriving  a  percentage  composition  by  volume 
of  H  54S2,  CO  31-86,  COJ 12,  and  OH,  V62. 
Those  acquainted  with  tbe  value  of  chemical 

rbols  will  see  at  a  glance  that,  provided 
water  can  be  decomposed  economically, 
a    very  important   heating  agent   would 


become  available  for  use.  M 
have  been  taken  ont  tor  metho 
poaing  ateam,  bnt  owing  mi 
complicated  nature  of  the  ma 
poled,  the  production  of  a  ocmi 
or  mixture  of  gases,  has  no' 
merciaJly  auccessfnl.  The  aj 
quired  divides  broacDy  into  tt 
the  one,  in  addition  to  the  ret 
rator  in  which  the  gas  is  prodn 
generator  ia  required  for  the  si 
other,  where  only  one  fire  is  ui 
blowing  arrangement  is  necessi 
and  air  mnat  be  nrged  altema 
the  hulk  of  the  fuel,  the  air  be 
to  revive  the  fire,  the  temperat 
is,  of  course,  much  reduced  h, 
its  heat  in  splitting  ap  the 
new  machinery  is  self-contain 
compact,  and  by  no  means  coi 
be  easily  worked  by  a  labourc 
intelligence.  The  generator  < 
hollow  cylinder  closed  by 
bottom,  having  a  hole  is  tbe 
pying  abont  a  half  or  a  third 
meter.  Below,  and  forming 
bottom  casting,  is  a  second  boll 
equal  in  interiin]  diameter  to  tb 
it.  In  this  lower  cylinder  t) 
placed,  the  blast-pipe  opening  t: 
The  grate  is  a  loose  fit  in  tbe  c 
is  attached  to  it  on  one  side  by 
other  aide  being  supported  whe: 
by  a  pin  aorewed  tnrough  the  i 
arrangement  which  permits  ( 
being  moved  np  and  down,  an 
the  withdrawal  of  the  charge. 
ia  being  made,  tbe  bottom  of 
c;rliuder  is  closed  air-tight  by  m. 
hinged  plate  kept  up  to  its  seal 
lever,  or  else  by  a  cap  hold  on  b; 
bayonet  joint.  The  upper  ci 
tarns  a  coil  of  thick  wrough 
protected  from  the  fierce  beat  c 
the  bottom  by  a  thin  layer  o 
Both  ends  of  the  coil  pass  out  < 
derby  gas-tight  joints  throug 
the  lower  end  being  connecte 
supplying  water  under  preasn 
upper  to  a  piece  of  atcam-nipc 
in  a  nozzle  tap  in  front  oi  the 
The  top  of  the  apj^atns  is  a  c 
taining  a  hollow  inverted  trui 
projecting  into  the  interior  of  th 
the  largest  diameter  of  the  cone 
9in.  At  tbe  apex  is  a  heavy  co 
fitting  gas-tight,  while  above  i 
cone  18  a  short  cylinder,  annno 
hopper  containing  fuel,  the  con 
between  tbe  two  bein^  closed 
sliding  plate  or  a  valve.  Totheal 
or  fud-ooi  a  £ne  is  attached, 
lighting  tbe  fire,  but  closed  wt 
the  ^as.  Two  smaller  opening 
casting  are  respectively  a  gas-c 
peep-hole,  the  latter  provided 
tight  cap.  The  whole  appara 
ported  on  three  lega  connected 
nnder  side  of  the  bottom  castin 
The  description  of  the  aj 
almost  sufficient  explanation  of 
A  fire  being  lighted  in  the  int 
cylinder,  the  water  in  the  coil 
heated,  steam  ia  produced  whi 
lating  in  the  upper  coil,  becc 
heated;  this  ateam  is  then 
through  the  blast  pipe  into  th< 
it  is  converted  into  ^as,  which  6 
out  by  the  pipe  leading  to  tbe  g 
will  be  understood  that  in  this  a 
the  steam  jet  drags  in  with  it  e 
to  keep  tbe  fire  burning  fierce 
principal  difficulty  in  conneotic 
further  improvement  of  the  pi 
get  rid  of  the  large  quantity 
thus  mixed  with  tbe  heating 
starting  the  apparatas  the  val^ 
main  ia  shut,  the  plate  cloainWt 
of  the  ash-box  turned  beck,  actd 
valve  in  the  head  lifted  off  JRTm 
of  the  lever  projecting  jKdiide- 
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of  water,  the  coal*  and  wood  are 
id  tjie  f nmace  chamber  being  in 
1  with  the  flue  in  the  fuel-box, 
in  prooeeda  with  the  nipiditv  due 
d  dranebt.  The  hopper  being 
rith  faefin  the  shape  of  medium- 
pa  of  coal,  the  fire  is  grodtuUlT 
intil  steam  having  been  produced. 


ntensity  ia   reached.     When  the 

become*  from  one-third  to  one- 
)f  incandeacant  fuel,  good  gaa  oon 
lallj  prodaced,  and  can  beat  once 
to  the  main.  To  do  that,  the 
Ive  is  dropped  into  ita  aaat,  thus 
ff  the  communication  with  the 
lah-boz  opening  ia  closed,  and  the 
.  opened.  The  manufacture  thus 
,he    cycle  of  operations  conaiats 

the  supply  of  water  and  of  fuel. 
r,  alreadj  m  the  hopper,  ia  per. 

enter  the  fuel-box  l>y  removing 
g  plate  fur  a  moment ;  it  thus  flUa 
itad  inverted  cove,  nesting  on  the 
ive,  and  filling  tb«  foel- box,  which 
Men  should  be  of  about  the  aiaa  for 
i."  In  repleniahing  the  fire,  care 
'  taken  to  see  that  the  upper  part 
'eadrin  the  generator  is  becoming 
ihicn  can  be  done  by  means  of  the 

already^  deacribed.  The  preaaare 
n  the  coil  ia  preferably  mamtoined 

of  an  accumulator  provided  with 
unp  and  a  gauge,  ho  as  to  vary  the 

if  deeired.  Obviously,  a  tank 
a  sufficient  height  wouM  give  on 
seuie.  and  by  cither  arrangement 
imnnity  tromeiploaion  is  obtained, 
the  Btuam  become  of  higher  pres- 

the  water  it  would  become  oon- 
r  being  driven  back  into  the  cold 
fith  a  water-preasure  in  the 
if  151b.  on  the  aquare  inch,  i 
nthe  generator  oi  over  lin.  of 
ued;  and  with  a  water-preaauru  of 

gaa-preaaure  was  2iia.  of  water, 

considered  a  good  working  prea- 
le  chemical  reactiona  which  occur 

blast  of  air  and  steam  is  forced 
;he  fnel  may  bo  thua  stated  -.  Gar- 
jdride  ia  firet  formed  by  the  action 
ygen  of  the  air  upon  the  carbon  of 

that  passing  upwards  through  the 
el  takes  up  another  equivalent  of 
coming  carbonic  oxide  (CO]  +  C 

the  nitrogen  passing  off  unchanged 
int  of  the  gas.  The  steam  is  de- 
i,  as  mentioned  above,  into  hydro- 
onic  oxide,  carbonic  anhydride,  and 
a,  thus  adding  materially  to  the 
value  of  the  gas  by  ennthing  it 
t>onic  oxide  and  hydrogen.  The 
ion  of  the  jtas  produced  by  the 
:  varies  slightly  with  the  pressure 
.ter  and  the  kind  of  fnel.  Dot  as  it 
ed  to  use  a  kind  of  coal  (anthra- 
ia  now  comparatively  unutilised, 

the  analysia  of  the  Eaa  obtained 
t  substance  at  two  different  pres- 
water; — 

isib.         eoib. 


preaanre  forcing  more  ateam  and  air  into 
the  fuel,  and  producing,  at  the  same  time, 
better  or  more  perfect  combustion.  Feat- 
charcoal,  wood-oharooal,  coke,  steam-coal, 
and  other  non>caking  fuels,  may  be  em- 
ployed with  good  resiUts,  but,  on  Uie  whole, 
anthracite  ^elds  the  best,  and  aa  there  are 
vast  quantities  of  that  coal  in  Wales  and 
Ireland  the  home  supply  is  practically  un- 
imited.  Bhould  the  new  ^aa  come  into  us« 
.8  a  means  of  heating  roanne  boilers  its  ad- 
antages  will  be  fully  appreciated  by  steuu 
Teasels  trading  to  those  porta  where  im- 
mense quantities  of  anthracite  are  lying 
innsed,  while  bitnminons,  or  steam-coal,  is 
ix^rted  for  the  use  of  vessels  calling  at 
adjacent  ports. 


1 11  66  5a-6ea. 

6  11  56  28-36  , 
111166  11-M  , 
IGII 


At  Gbaanwioh  Mean  Noes. 


2  U 

:8  53  18 

3  18  46 
3  32  K 


15  7  ael  8  87    7-37 

16  34  go;  2  66  5014 

17  66  18  3  16  38^ 
~     8  IG  3  36  16-71 

l3  68  ISitO  13    9  3  66  68'M 

'  li  2S,il    9  87  4  16  41'38 

88  48i£l  66  S^  4  86  2*07 


Bill  &630-96 

Asto  thecostof  thegaa.anditscompoia- 1  'f  U^  55  jJ^'?J 
Uve  value,  Mr.  Daviea  stated  that,  burnt  -'1  H  67  84-08 
under  any  of  the  usual  well-known  condi-  I  There  will  be  no  real  night  after  Hay  Wind. 
tione,  one  cubic  foot  of  coal-gas  was  equal ;  ,ja  the  Sun  never  dasoends  IS"  below  theWiaon 
to  five  cubic  feet  of  the  new  gas;  but  he  nobsequenUy  to  that  date.  The  Snn'a  snrfaoe 
has  good  reason  to  believe  that  when  the  is  na«  sbGolutelj  qoiescent,  weeks  passing 
new  gas  is  consumed  under  conditions  better .  \ritIiout  any  tiaoe  of  a  spot, 
adapted  to  its  peculiar  nature,  the  economy 

obtained  from  it  will  appear  to  greater  ad-    ,   ,,        ,  ,  ^~  Moon 

vantnge  still.  A  No.  2  generator,  Consuming    la  New  at  fiaSm.  past  Noon  on  lia  2nd;  aad 
about  351b.  of  coal,  Jroducea  3,500  cnbw   •°*«"  ""^  P-"'^  0«"»«"*  ■' 
•    -     •  '  "-  '■""  ,„i^;^  *.»«*  i-„    '"a 


feet  of 

down  at  about  da.,  made  np 
way:— 


per  hour,  or  35,000  cubic  feet 

ten  hours.    The  coat  may  be  put 

the  following 


]  cwt.  of  anthracite 8  6 

Wages  of  attendant^  1  0 

Wood  and  coal  usedf  or  light- 
ing fire  0  4 


Total... 


7  10 


her  Fitat  Quarter  at  10h.32-4m.p.ni.  OB 
ti.  ffiie  will  be  FuU  at  2h.'31<2m.  in  the 
iftamoon  of  the  16th ;  and  antet  her  I«st 
guarter  at  Ih.  41-G  a.m.  on  the  E4cb. 


100-0 


100-0 


I  for  the  quality  of  the  gaa ; 
sobtained  WMeoarefuUymessured 
g  the  gas  through  about  100ft.  of 
which  its  temperature  was  reduced 
;  70°  or  60=  Fahr.  before  pasaing 
tge  meter.  It  was  found  that  the 
te  and  a  water-pressure  of  151b. 
i  onbjo  feet  of  oab  per  pound  of 
He  a  presBuie  of  40lb.  increased  the 
100  esbic  feet  aad  more— a  result 
1  to  be  due  to  the  higher 


In  heating  power  the  35,000  cubic  feet 
would  be  equal  to  7,000  cubic  feet  of 
ordinary  London  gaa,  which  at  4a.  per 
thunsand  would  amount  to  26b.,  showing  a 
very  large  mart^  to  cover  an^  experimental 
inaccuracies.  The  heaviest  item,  it  will  be 
seen,  is  the  cost  of  labour,  but  Ur.  Daviea 
save  that  in  a  series  uf  experiments  he  mad« 
with  the  apparatus,  laating  over  several 
weeke,  onemanattended  to  three  ffenerator» 
Ith  the  greatest  ease.  It  is  further  atatcd 
that  not  the  slightest  difficultv  has  been 
experienced  in  using  the  freahly-preparcd 
Kaa  direct  from  the  generator,  wltnout  tht- 
mtervention  of  a  homer  or  preasure  regu- 
lator of  any  kind,  and  the  fact  is  justly 
regarded  aa  a  ver^  important  one,  and  a 
high  recommendation  to  the  new  gas,  which 
is  eapeciaJly  adapted  for  use  in  duos,  hotols, 
hospitals,  barrocKB  (it  haa  been  used  at  the 
WeUingtou  Barracks),  workhonaes,  prisons. 
Sic.,  not  only  on  account  of  eoonomv,  but 
also  oif  cleanliness  and  quicknesa  in  obtain- 
ing the  required  tomperalure.  There  arc 
many  other  advantages  connected  with  thi.' 
use  of  a  pure  and  cheap  heating  medium 
which  will  occnr  to  the  reader,  and  which 
need  not  be  here  recapitulated ;  but. 
assuming  the  practicability  of  the  proceait 
to  be  aa  stated  by  Mr.  Davies,  we  arc  led  to 
believe  that  the  new  gaa  may  be  used  foi- 
many  purposes  in  the  laboratory,  aa  tem- 

Kratures  of  3,000"  F.,  and  even  higher,  nuiy 
readily  obtained;  while  by  passing  iL 
through  a  carburetter  containing  gasiniin- 
an  illuminating  agent  superior  to  London 
gaa  would  be  procured.  If  it  is  intended  to 
nse  the  gas  for  lighting  as  well  as  heating 
purposes,  a  holder  or  some  means  of  con- 
trolling and  regulating  the  pressure  woold 
be  required.  The  diuwoocks  connected  witli 
»he  laige  quaatit;^  of  nitrogen,  and  the  fact 
that  hydrogen  in  burning  forms  watet, 
which  must  be  subsequentlj  evaporated. 
wore  pointed  out  at  the  meeting,  as  also  thi ' 
dan^r  from  carbonic  oxide ;  but  Ur. 
Bavies  replied  effectively  that  he  had  give^i 
the^nres  as  the  matter  really  stood,  andif 
the  nitrogen  could  be  eliminated  econo- 
mically the  new  gaa  woold  be  still  better 
than  it  is  represented.    We  shall  see. 


Day  of 
Month. 

Moon's  Age 
at  Noon. 

Souths. 

Days. 

h.   n. 

e 

*-o 

3  28-G  p.m. 

11 

«'0 

le 

18  14«   „ 

81 

19-0 

4   4  3  a.m. 

IS 

240 

7ST0   „ 

81 

sao 

1122-8   „ 

The  Hood  will  be  in  eonjuaotion  with  Her- 
niry  at  B  aja.  on  the  Srd;  with  Vats  at  7  aja. 
Ml  the  6th ;  and  with  Venus  4  hours  later ;  with 
Jupiter  at  II  p.m.  on  the  21at  i  with  Batom  at 
4  m  the  aftenkoon  of  the  26th  -,  with  Vouia 
4gaiD  at  Noon  on  the  28tb  i  and,  Isatlj,  onoe 
[uore  with  Meicniy  at  7  a-m.  on  the  aotb. 


1 
i 

i 

s 

1 

•  1     ii 

mod  -K 

UIUJJ 

■1     -g 

1 

H^ 

i  II 

J  ■ 

.  1  - 

1 

raojj 
aiSny 

■asggss 

i 

qauv 

■as||Sf 

J 

1 

1 

la 

■inm 

^,„^-^^ 

1 

■s 

"Sisssa 
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It  Ml  ETaning  Star  (in  die  aenae  of  croMinR' 
tlie  Heridjaa  attor  tlie  Son)  np  to  the  6Qi,  oa. 
which  d&y  ho  eomM  into  inferior  oonjonctioD ; 
and.  M  intiiiMtod  below,  eroaaee  the  Son'i  face. 
Aftei  thii  ho  beoomei  a  Homing  Star,  and  u»j 
b«  Men  before  tnniiae  towards  Uie  end  of  the 


^?         Bight       Deolination 
M  I    Aecenmon.       North. 


3  4-S 
2  SS-B 
2  46-0 
X3S'7 
2  38$ 
2  46-2 
2  68-1 


18  54-6 
16  84-7 
14S8-2 
12  629 


10  42-9 
10  29.8 
10  23-0 


Stwrting  thus  from  a  point  qaite  clou  to 
I  Arietii,  Ueiciirj  will  tnvel  in  a  aouth-was- 
tetlj  direotioD  in  Ariea  until  aboat  the  18th  ol 
Ha;,  whan  he  will  begin  to  retrace  hia  path 
(which  will  now,  however,  trend  lest  towards 
the  North)  thiongh  a  barren  part  of  that  — 
•tdlation. 

We  hare  brieSy  referred  above  to  the  pheno- 
menon of  ohiaf  astronomical  interest  which 
will  occnr  dnrioK  the  month  of  Hay — the 

Transit  of  HerooiT, 
a  little  mote  than  half  of  which  will  be  visible 
in  E^luid.  AlUioagh,  of  course,  poa«eMioB 
leas  BOientific  importanoa  than  a  Truiait  ol 
VenoB,  Uie  passage  of  Meronr;  across  the  Snn'- 
diso  presents  much  that  is  interesting  to  th 
amatenr.  Especially  will  the  earneet  stadent 
avail  himself  of  the  opportunity  to  investigate 
the  phmiomenon  of  the  "  black  drop,"  or  "  liga- 
meat,"  visible  at  the  ingraas  of  the  planet :  a 
phenomenon  which,  in  the  case  of  Transit  of 
Venae,  has  introduced  such  disoordBnoe  in 
observers'  estimations  of  contact  between  the 
Umbe  of  the  planet  and  the  Sun.  Should  the 
atbotnoon  of  May  6th  be  fine,  Uercury  may  be 
watched  from  hia  entry  npon  the  Sun's  face 
until  sunset  (which  takes  place  in  London  at 
7h.28m.)  ;  at  which  time,  as  wa  have  intimated 
pieviou^,  he  will  have  got  rathw  more  than 
half  way  aeroes  the  Bolar  diao. 


elongation  West  (46^7')  at  6  a.m.0D  the  2nd. 
She  will  be  in  oonjunenon  with  Saturn  at  11 
a.m.  ontheSth. 


23  41-4 
0  C-t 
0  lS-2 
OE8'7 

0  G8-& 

1  18-7 
1  S9'8 


OS96N. 
S  24'8 
4  139 


h.  Ml. 

9  4-8  a. 

9  S'8  , 

9  8'2  , 

9  2'9  , 

9  8-0  , 

9  S-S  , 

9  4-4  , 


A  path  extending  through  a  oonsidsrable  part 
of  Pisces,  but  in  a  region  entirely  destitute  of 
any  conspicuous  stars. 

Mara 
is  inviuble. 

Jupitsr 

Is  a  morning  Ster  during  the  entire  month,  bat 
rises  a  little  before  midnight  at  the  end  of  it. 
He  continues  in  a  very  bad  position  for  the 


Sunset  at  7h.  SOm.  will  have  arrived  at  that 
marked  &. 

The  First  External  contact    h.  m.  s. 
at  Ingress  will  occur  on 

Mayeth   3  12  25  G.M.T. 

Internal  contact  at  Ingress    3  IE  32      „ 

LeMt  distance  of  Ceutrea 

of  Hercnry  and  the  Son...     7    0    4      „ 

And,  as  we  have  said  above,  the  Son  will  set  at 

Th.  28m.    The  egress  of  the  planet  will  not 

oocuT  until  nearly  lOh.  48m.  p.m. 

Is  a  morning  Star  during  the  whole  of  Hay,  bnt 
is  waxing  in  phase  anddeoreaaingindiatneteri 
thus,  pro  taato,  becoming  a  Ises  intereatiog 
*-' "  object     She  attains  hsc  gnatsrt 


II 

Eight 
isce^ion. 

South. 

Souths. 

h.   m.  a-m. 

1 

20  84  9 

19    6-2 

5  68-7    „ 

6 

20  36-3 

19    1-0 

5  40-5    „ 

11 

20  87-3 

18  58-0 

5  21  9    „ 

16 

20  381 

18  661 

5    80    „ 

21 

20  88-6 

18  65  4 

4  43  8    „ 

26 

20  38-8 

18  65-9 

4  248    „ 

31 

20  S8-S 

18  67'6 

4    4-S     „ 

Starting  thus  from  a  point  somewhat  to  the 
South  of  the  two  5  mag.  Stars  r  and  f  in  Capri- 
comns,  Jnpiter  will  barel,  approximately  in 
the  Ecliptic,  through  a  void  part  of  that  con- 
stdlation. 

Jupiter's  Batallitaa. 


H*^.^'   Satellite.   Fhenomenim.  


II 


BKI 

TrI 
OeR 
8hB 
OoE 
Be  D 
Shi 
Shi 
Tr  S 
Sc  D 
Tr  X 
TrE 


TrB 
TtS 
OeR 
Ski 
8k  t 


3  81 

3  24    ' 
1  46    < 


S  38  0  „ 
4    2    0    „ 

12  61  66  p.m. 

12  44    0    „ 

1  42  Oa.ni. 
B  49  0  „ 
8  27  16    „ 

2  45  49  „ 
12  IT  0  p.m. 
12  61    0    „ 

1  11    0  a.m. 

2  0    0,, 

2  19    0    „ 

3  13  0  „ 
3  31    0    „ 

12  41  0  p.m. 
8  17  0  a.m. 
12  S2    0  p.m. 


EIo.  Eclipse;  Oc.  OccultatioD i  Tr.  Trannit  of 
Satellite;  5h.  Transit  of  Shadow;  D.  Disap- 
pearance; E.  Eeappearance I  I.  Ingress;  E. 
Egress.  The  printing  of  a  phenomenou  in 
italics  indicates  that  its  visibility  ia  rendered 
ioubtful,  cither  by  the  brightness  of  the  twi- 
light or  by  the  proximity  of  Jupiter  to  the 
lioriam. 


!m JuwifiprakaUBg th«  Wiit ;  ud  ihoald  be i 


looked  for  as  soon  as  ever  It  Is  dark 
He  ia  in  quadrature  with  the  Son  at  l: 
the  16th. 


•^4 

Eight 

|=>S 

h.    m. 

9  61-6 

9  61-6 

11 

9  61-6 

9  61  8 

9  62-1 

M 

9  62  4 

81 

9  62-9 

18  48-1 
18  47-8 
13  47-0 
IS  4G-H 
13  44'2 
13  42-1 
18  89-6 


Shoottns  Btan 
May  be  expected  on  the  night  of  the  1 
OreenwiolL     Mean     Time    of    8onl 

Bleren  of  the  Principal  rixed  Stai 

Uisht  of  May  Ut,  1878. 


Star. 

a  Drs«Hajoria 

JCrateri*      

0  Leonia       

i>  Tirginis      

(3  Corvi  

a  Canum  Venaticorum 


Ipica  Virgiuis 
I  Ursn  l&joria 


Souths. 


9  35    ( 

9  49  1' 

.  10  11  3- 


...  10  3 


5f 


11  8  61 
,.  11  31  '. 
..  12  5  A 
.  12  31  1! 


A  returns 

fi  Librm 

The  method  of  datermining  the  Lo< 
Time  of  Transit  of  either  of  the  Star 
above  list  will  be  found  on  p.  60  of  Vol. 
and  that  of  finding  the  instant  of  its 
Passage  on  any  night  in  Hay  on  p 
V<d.  XXII.  


THE  LATHE.-L 
By  Fbid.  Horrwuf,  Eogineei 

THE  consideration  of  the  lathe  incl 
that  of  bcoing,  tapping  nuls 
cutting,  brass  finishing,  polishing,  fn 
lapping,  and  of  all  chucks  and  devicei 

r  /a./ 


these  prooessee.  A  lathe  may  be  desc 
a  circular  revolving  shaft,  to  which  b 
may  be  fixed  and  made  to  revolve,  eacl 
the  material  thus  fixed  coming  succeasi 
contact  with  a  cutting,  polishing,  or  ot 
It  conaiats  of  a  bed  of  about  the  h 
a  man's  elbow  from  the  ground,  gener 
double  I  section,  securely  fixed  by  two 
each  end  to  two  lege  of  an;  desired  leng 
according  to  the  length  of  the  woi 
ilidtd  on  the  lathe.  Next  there  are  t- 
stocks,  one  fixed  and  one  movable,  to 
length  of  the  wort  to  be  turned.  1 
hei^tock  consists  of  a  casting,  which  i 
form,  being  bored  or  filed  out  for  bra 
adjustments  for  the  apindle.  The 
headatock  fits  the  bed  eiosely  at  the  be 
as  not  to  shake  sideways,  and  has 
spindle  in  it«  upper  part  parallel  and 
to  the  other  shaft  in  the  fiied  headst 
capable  ot  being  screwed  nearer  or  U 
the  other  to  any  decree  of  nicety.  Tht 
by  a  hand  wheel,  either  on  the  entn 
movable  spindle  or  a  coupl^  'of  incht 
[t(B4g.  1).    The  spindle  of  ^  lathe 
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i^pocUd  in  atnklght  or  conical  bekrin^  uid 
vith  at  witlioat  b«ck  geftring;.  A.  tAil-pin  ia 
moemmrf  to  ^a*eiit  Uck-laah  or  end-Ion^ 
vUj.  A.  bolt  MCDrea  thia  hwdstook  to  the 
Uha-bed.  Time  ia  unaUy  a  coue  of  three  of 
fmrpnUeja  on  tbo  Bhktt  to  my  the  Rpeed.  and 
tttn  moBt  abo  be  aome  oontri*anM  for  throw- 
iof  the  wheals  of  the  btuik  gearing  oat  of  gear. 
Xia  headatock  haa  a  ateel  oentre  fitting  taper 
(1  in  16)  In  the  headstocka.  The  end  of  the 
nindle  nearest  the  rest  i*  acreired  for  a  face- 
|kte,  jaw,  or  bell  (aometiineH  called  a  bottle) 
dock  to  fitoa.  Thespeedaof  lathea  mj  with 
the  material  to  be  cut,  and  lome  lathes,  ebpe- 
mBy  those  for  screw-cuttiag  and  braas-fiaiab- 
ng.  have  *  driving  ayparatui  (Pig.  2)  arranged 
to  giTe  two  speeds  to  the  Uthe,  and  besides  this 
waj  screw-cnttera  are  arranged  to  be  driven 
•"'■—  by  a  croaaed  or  open  belt,  bo  as  to  ra- 
the motion  and  send  the  saddle  back 
tithoDt  unlocking  tbe  nnt  at  all.  It  is  needless 
to  si^  that  Uiia  £■  a  aafeffnard  against  loc 
Mto  the  wion^  thread  ot  tbe  leading  s( 
lie  back  gearing  giTCe  a  slower  motion,  and 
ntsfqnsnt^  incressad  power  to  a  lathe.  Host 
pUerSt  particularly  those  mnning  at  a  high 
■sad,  haTe  their  peripheries  convex,  to  prevent 
ttstntpoonungoS.  A  common  slide-rest  is 
I  Mt  arranged  so  as  to  give  any  deeired 
action  (in  a  straight  line  and  given  horizontal 


)_)  to  a  cutting  tool,  at  the  same  time 
HfU  a  lecare  tvpport.  First  of  all,  there 
-  piece  of  cast  iron  ot  this  section  (Fig. 
4>  having  four  bolts  fastened  in  the  top 
bboldingdown  thetool.  The  bolts  are  turned 
jift  a  collar,  which  fits  in  a  corresponding  hole 
■  tha  too  piece  of  the  rest.  The  slipping 
MBd  of  the  bolt  when  the  tool  is  tightened  is 

fpiiiutad  by  the  little  pins  underneath,  as 
MMn,  which  fit  half  in  tbe  pin  and  half  in  the 
Wt 
\  Sow  a  few  worda  aa  to  the  difference  among 
[■ikvsofUthes  in  the  details  of  their  top  rests, 
■  IMm  make  thirir  rest  flat  at  the  top,  aa  shown, 
<lb>*  have  a  square  platform  on  the  top,  with 
■  Mge  all  comud  for  the  tool.  This  plan, 
IbMgfa  probably  of  great  use  in  some  special 
■s*^  bas  tb«  dmd vantage  that  the  tool  cannot 
la  tamad  at  any  angle  to  suit  the  work.  It 
Aq  makea  the  packing  nndemeath  the  tool 
itag  erar  tbe  teat,  and  so  often  get  in  the  way 
4  tta  carrier.  Other  makers,  as  Whitworth 
td,  naea  triangular  clomp  (Fig,  1),  held 

T»  targe  bolt  with  a  fine  thr^  at  the 
Ineapable  of  turning   round  at  the 
In  every  eaae  the  sat  screws  should  be 
l,aot  IroB]  they  may  be  cat  with   a  stock 
Mlii*  it  the  Mala  is  taken  oS  and  the  steel 
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Bt  Sra 


}  BmwBLL,  U.A.,  LL.B 


SirVEBAL  articles  on  the  phonograph  hare 
already  appeared  in  the  Ehqlibh  &[■• 
CHAHic — I  shaU  therefore  assume  that  readers 
are  acquainted  with  the  nature  and  principle  of 
the  instrument. 


The  most  important  part  of  it  is  the  cylinder. 
This,  in  my  phonogFapb,  is  a  hollow  brass  cast- 
ing,  4iin.  long  and  4}in.  in  diameter.  It  is 
mounted  npon  an  iron  spindle,  fin.  in  diameter 
and  16in.  long,  at  one  end  of  which  is  a  wincb 
handle.  Upon  that  port  of  tha  spindle  which 
lies  between  the  handle  and  the  cylinder  n 
Bcrevr  is  cut,  having  eight  threads  to  tbe  inch. 
The  other  end  of  the  spindle  is  left  plain.  Tbe 
cylinder  having  been  turned  perfectly  trae,  a 
screw  is  cut  upon  its  surface  of  exactly  the 
same  pitch  aa  the  screw  upon  the  spindle — i.e., 
eight  threads  to  the  inch.  The  depth  of  tbe 
spiral  groove  thus  formed  is  l>16in.,  and  its 
breadth  is  l-lGiu.  It  is  better  to  cat  it  square, 
and  not  V-sbaped.  Two  brass  bearings  for  the 
spindle  are  ouMeot  the  following  dimensions- 
length.  2iia.  I  thickness,  llin.  i  height.  Ilia. 
One  of  these  has  an  inside  screw  corresponding 
to  the  screw  upon  the  spindle.  Each  bearing 
has  two  holes  forscrewini;  it  to  the  support,  us 
may  be  seen  in  Fig.  1,  which  is  engraved  from 
a  photograph  of  the  instrument. 

The  cylinder,  spindle,  and  bearings  beini; 
completed,  ten  pieces  of  wood  must  be  prepared 

Aisl2in.  X  glia.  x   liin, 

B  is  Sin.  '  Sin.  x  liin. 

C  ia  similar  to  B. 

D  is  Slio.  K  6|in.  x  ^in.,  and  has  a  circalar 
hole,  2tin.  in  diameter,  cut  in  its  centre. 

E  is  similar  to  D. 

FiaSiin.  x  Glin.  x  jiu.,  andhaaahole,  lin, 
in  diameter,  in  its  centre. 

a  is  5(in.  K  21in.  x  Jin. 

H  is  similar  to  G. 

I  is  Sin.  X  21in.  x  tin. 

K  is  aimihir  to  I. 

B  and  C  are  the  upright  supports  for  the 
bearings,  one  of  them  being  shown  in  Ftg.  1. 
Tbe  position  ot  the  others  is  indicated  by  the 
letters  corresponding  to  tbem  in  Figs.  2  and  3. 

The  aprights  B  and  C  are  fixed  near  the  ends 
of  the  baseboard.  A,  by  means  ot  ZJin.  screws. 
D  and  F  are  screwed  together  (see  Fig.  1),  and 
tha  two  are  then  fixed  perpendicularly  upon  G. 
joined  to  I  by  a  pair  of  hinges.  The  two 
of  I  are  screwed  to  the  baseboard,  but  the 
holes  in  I  ace  lin,  larger  in  diameter  than  the 
rs  which  pass  through  them.  The  heads 
of  the  screws  are  ettectively  enlarged  by  iron 
washers  )in.  in  outside  diameter.    The  object 

this  arrangement  is  to  allow  a  certain  amount 
of  play  in  the  board,  I,  for  purposes  of  edjust- 
meat.  When  properly  adjusted  the  screws 
may  be  tightened,  and  the  board  firmly  fixed 
in  posilion.  E  is  attached  perpendicularly  to 
II,  and  made  rigid  with  tiro  small  triangiilar 
jieces,  which  are  not  shown  in  any  figure,  H 
s  hinged  to  K,  and  K  is  fixed  to  the  base  in 
'xactly  tbe  same  manner  as  I.  Through  the 
middle  ot  I  is  passed  a  brass  szrew-boit.  the 
square  head  of  which  is  fixed  in  I.  The  screw 
goes  through  an  elongated  hole  in  G,  and  is 
titted  with  a  round  milled  brass  nut.    It  ia  well 

place  a  washer  nnder  the  nut.  Screw-bolts 
of  this  description  are  used  for  fixing  the  ex- 
panding bodies  of  ordinary  photographic 
cameras,  and  may  be  had  of  any  opticinn.  H 
and  K  ace  fitted  with  a  similar  bolt.  Two 
rather  stiff  pieces  of  steel  spring  are  attached 
to  the  enda  of  I,  and  extend  for  a  little  distance 
underneath  Q.  Theae  springs  tend  to  separate 
G  and  I,  or  rather  to  cause  G  to  torn  back- 


wards, like  the  lid  ot  a  box  when  opened.  One 
of  the  springs  may  be  seen  in  Fig,  1.  The  nut, 
of  course,  works  against  tbe  springs.  When 
the  nat  is  screwed  ap  tight  G  and  I  approach, 
and  may  be  made  almost  to  touch  each  oUier. 
When  the  nat  is  loosened  the  spring  causes  G 
to  rise.  Very  delicate  adjustment  is  thus  ren- 
dered possible.  H  and  K  are  fitted  with  similar 
springs  for  a  similar  parpose. 

We  come  now  to  the  duphragma  and  points. 
The  diaphragm  which  receives  uie  voioe  is  fixed 
over  the  drcular  hole  in  D,  aa  shown  in  Fig.  8- 
It  consists  ot  a  circular  plate  of  very  thin  iron 
4in.  in  diameter.  Ferrotype  plate  will  answer 
the  purpose  ven  well,  but  thin  charcoal  iron  is 
better.  It  is,  however,  possible  to  have  the 
iron  too  thin.  I  should  say  that  about  two- 
tbirda  the  thickness  of  an  ordinary  ferrotjjpe 

eite  is  the  best.  The  point  is  n^de  from  a 
itting-needle  abont  l-20th  of  an  inch  in 
diametw,  which  most  be  ven  hard — one  which 
can  be  bent  ia  of  no  use.  The  original  pmnt 
bad  better  be  broken  off,  and  a  new  one  ground 
upon  an  oilstone.  For  this  purpose  the  needle 
is  held  at  an  angle  of  abont  30  degrees  with 
the  stone,  and  is  constantly  turned  round.  Tbe 
point,  having  been  made  tolerably  sharp,  ia 
polished  and  cut  off  with  a  file.  The  part  so 
cnt  off  is  8-16tha  of  an  inch  long. 


This  bsa  now  to  be  attached  perpendicularly' 
tbe  centre  of  tbe  diaphragm,  and  the  method 
of  doing  so  is  as  follows : — The  diaphragm  is 
laid  upon  a  sheet  of  glass,  and  a  little  spot  in 
ite  centre — about  lin.  in  diameter — is  scraped 
clean  with  a  knife.  This  most  be  done  caw- 
fully  and  gently,  or  a  bulge  will  be  produced. 
The  fragment  of  knitting-needle  Is  then  taken 
with  pliers,  and  its  blunt  end,  having  been 
Istened  with  soldering  fiuid,  is  held  above 
the  flame  of  a  epirit-lamp.  and  touched  with  a 
see  of  tinfoil.  With  a  litUe  manipulation  a 
lall  bead  or  globule  of  tin  may  thua  be  made 
adhere  to  tbe  end.  Tbe  scraped  spot  on  the 
diaphragm  is  now  moistened  with  soldering 
fluid,  and  the  diaphragm  is  supported  at  some 
distance  above  a  small  spirit  flame,  Thering 
of  a  retort  stand  forma  a  convenient  support. 
The  butt  end  of  the  point,  with  tin  globnle 
attached,  is  then  applied  to  the  scraped  spot 
with  pliers.  In  a  tew  seconds  the  globule 
melts,  when  the  lamp  is  instantly  removed,  and 
tbe  point  manipulated  with  the  pliers,  so  as  to 
be  perfectly  upright  when  the  tin  hardens, 
which  will  take  pkce  in  a  few  seconds  more. 
The  point  wUl  then  be  found  to  be  firmly 
attached.  The  diaphragm  and  point  must, 
after  this  operation,  be  thoroughly  washed  with 
Boap  and  water,  and  slightly  oiled — otherwise 
they  will  rust.  Tbe  only  precaution  to  be  ob- 
served is  to  apply  no  more  beat  than  ia  just 
necessary  for  melting  the  tin.  Too  much  beat 
will  warp  the  disc  and,  if  it  ia  a  ferrotype. 
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blister  the  japui.  The  soldering  fluid  consiits 
of  eqnal  parts  of  hydrochloric  acid  and  water, 
in  irbich  u  diBsolvwl  aa  tnach  zinc  aa  possible. 
A  pile  of  books  will  be  found  useful  for  iteody - 
ing  the  arm  while  manipulatin^r  the  paint. 
The  diaphragm  ia  fixed  in  ita  place  bj  menna  of 
a  brass  fliuige  (like  a  camera  flanf^),  4in.  in 
ontside  diameter,  with  a  SJin.  opening.     Four 

Tho  second  diaphragm  is  made  of  parchment 
paper,  like  tbat  used  for  covering  jam-pots.  It 
is4in.  in  diameter,  and  is  gummed  orer  the  hole 
in  Z  on  the  eide  remote  from  the  cj'linder  (aeo 
Fig.  S).  When  the  gum  is  dry  the  diaphragm 
is  moistened,  and  again  allowed  to  dry,  when 
it  will  be  found  to  be  as  tight  as  a  drum. 

The  second  point  is  exactly  like  the  first, 
thoogh  it  may  with  sdvanta^  be  a  trifie 
aharper.  It  is  not  attached  directly  to  the 
paper  diaphragm,  but  to  a  steot  spring,  which 
may  be  seen  in  Figs.  2  and  3,  This  is  a  piece 
of  mainspring  ^'^m.  wide  and  Sjin.  Ion;;.  It 
ia  fixed  above  the  hole  in  G  by  meaQB  of  two 
Btiips  of  bmsB,  as  shown  in  Fig.  3,  snd  is  just 
80  much  bent  that  the  end  of  it,  when  free,  ia 
|iD.  distant  from  the  plane  of  G.  The  power 
of  this  spring  may,  however,  be  varied  within 
oonsiderablo  limits  withont  appreciable  diffe- 
rence in  it»  performance.  Tho  point  ia  fixed 
to  the  spring  in  the  same  manner  aa  to  the 
disc,  but  the  same  care  as  to  over-beating  is  not 
requisite,  and  the  operation  ia  conaeiiuently 
easier.  Before  the  apring  ia  screwed  in  iti 
plac«  a  loop  of  aewing  silk  is  attached  to  tbi 
centre  of  paper  dliphragm  by  means  of  a  piece 
of  court  plaiater  Jin.  aquare  (see  Fig.  4.  where 
A.  ia  the  piece  of  plaister,  B  the  loop). 
length  of  the  loop  must  be  auch  that  wliei 
drawn  over  the  spring  just  above  the  poinl 
end  of  the  spring  may  be  nearly  in  the  pla 
E.  The  spring  is  thus  cauaed  to  draw  the 
paper  drum  even  tijjhter  than  before,  and 
inner  surface  is  rendered  slightly  convex. 

Another  flange  carrying  a  abort  rim  or  apout 
is  now  screwed  round  the  paper  drum.  A  paper 
resonator  ia  made  to  shp  over  the  abort  rim  or 
■pout.    It  is  a  cone  madeof  two  or  three  thick- 


point  on  the  iron  diaphragm  may  score  a  well- 
defijied  farrow  on  the  tinfoil  when  the  handle 
is  fjmed.  Turn  the  handle  with  as  great 
regularity  aa  poaaible,  at  tho  rate  of  abont  one 
turn  per  second,  or  a  little  slower.  Speak 
loudly  and  distinctly  into  the  mouthpiece, 
putting  the  mouth  as  near  as  possible  to  it, 
without  actually  touching.  When  you  have 
"  ished,  withdraw  the  point  by  looaening  tho 
nut,  turn  the  handle  backwards  until  the 
cylinder  iain  its  oriKiiulpoiition,&nd  screw  up 
the  aecond  nut  nntu  the  sacoad  point  preaacs 
Lightly  but  atesdily  upon  the  bottom  of  the 
*  -  iw,  Thonpnton  the  paper  resonator,  and 
the  handle  at  the  same  speed  as  before.  If 
tbe  adjuatuieiits  are  perfect,  the  result  will  be 
aatonishing. 

I  will  conclude  with  a  few  general  mnarkf 
and  hints. 

It  will  be  ohaerred  that  this  inatmment  hat 
two  diaphragms,  whereaa  Edison's  latest  have 
only  one,  which  doea  both  the  receiving  and  the 
speaking.  I  have  made  many  experiments 
with  tho  object  of  diapenaiag  with  one  of  thi 
diaphragms,  but  I  have  never,  under  any  cir 
cumatances,  obtained  ao  good  rpsulta  with  oni 
as  with  two.  Mr.  Prcece  told  tho  Phyaieal 
Society  that  tho  employment  of  only 

retrogmde  atep."      Re*ion    and   experience 


leadn 


do  not  believe  thnt  iron  and  parchments 
paper  are  the  bent  poBsible  materinls  for  the 
diaphragms,  though  they  are  better  than  any 
others  which  I  have  hitherto  tried.  The  great 
fault  in  tho  iron  appears  to  lie  in  its  tendency 
to  resound  forcibly  to  certain  overtones  in 
certain  vowel  sounds.  I  have  tried  to  overcome 
thia  by  coating  the  diaphragm  with  indianibbor, 
but  with  ao  great  ancceaa.  I  think,  however, 
that  a  ring  of  indiarubber  lietween  the  dia- 
phragm and  the  flange  haa  an  undoubted  etTccI 
in  diminishing  the  nuisance.  The  ateel  spring 
ia  Buhioft  to  independent  vibrationa  of  n 
aimilar  nature.  These  may  be  damped  by 
CHUHing  a  piece  of  toft  iodiambber  to  presH 
lightly  upon  it  at  a  point  about  lin.  below  thi 
'      "~  strip  of  brass. 


I  have  also  found  it 


that  the  mouthpiece  of  a  telepbono 
would  give  better  reenlta  than  that  of  aspenV- 
ing  tulH?.  A  long  resnnating  mouthpiece  lifci- 
thnt  which  Edison  first  used  ia  worse  than 
uaeleaa. 

Tlie  point  on  the  steel  apring  ahonld  be  mad.> 

to  torn  very  slightly  upwards  instead  of  bcini; 

perpendicular.    In  tliR  latter  case  it  is  liable  tij 

base  must  be  loosened,  the  '  prodiii^o  a  sque.ik  something  like  that  of  a  slat^. 

■rowed  up   tight,  and   the  ,  pencil  when  drawn  upright  across  a  slate. 


lands.) 

The  instrament  ia  now  complete,  but  it  will 
require  careful  adjuetment  before  it  can  be 
used.      In   the  first   ph       "  '  '  ' 

attach  I  to  thi     ' 
milled  nut 


piece,  I,  shifted  about  until  the  point  on  the  I  IE  the  points  are  too  aharp,  they  will  out  and 
iron  disc  is  exactly  in  the  midiUe  of  one  of  acmpo  tlio  tinfoil ;  it  too  blunt,  the  articula- 
tbe  grooves  on  the  cylinder,  and  barely  touches  tion  will  be  muffied.  After  the  points  have 
the  bottom  of  it.  Then  tbe  screwa  must  be  '  trnveracd  the  cylinder  200  or_300  times,  they 
tightened,  and  this  part  of  the  apparatus  ia  nill  require  sharpening.  This  can  be  doni^ 
fliullj  adjusted.  The  same  proceasis  repeated  |  with  aam.tll  oil-atnne,  withont  removing  them. 
on  tho  other  aide,  but  in  this  case  the  adjuat-  In  conclusion,  I  may  mention,  for  tbt> 
meut  is  not  quite  final,  as  will  hereafter  be  encouragement  of  those  who  wish  lo  make  a 
eeeu.  phonograph,    that    the    performance   of   tho 

The  next  thing  is  to  procure  suitable  tinfoil,  instrument  here  described  is  at  least  equal  ti 
This  should  be  rather  stout — ^about  IS  aquare  that  of  any  which  has  hitherto  been  exhibited 
feet  to  the  pound  —  and  should  bo  cut  into    in  London. 

pieces  141in.  by  41in,     Before  putting  a  tin-  '  '  ■ 

foil  upon  the  cylinder  the  twonuts  are  removed,  '    _  „  «.«..___.,,„„-..-™-. 

and  tlie  diaphragms  turned  back  out  of  tbe  THE  ORGAN :  A  COMPREHENSIVE 
way.  A  little  gum  brushed  along  one  end  of  TREATISE  ON  ITS  KANTIPACTURE, 
the  tinfoUwiUbe  suflleient  to  kepp  it  firmly,     PROCITRAL,   AND   LODGICENT.* 


.Tvct«r  is  likely  to  suffer.  Its  Pipea  mo  geiH 
ru.llv  the  nearest  both  performer  and  Boditot 
and  its  Beglsters  usually  uumerona,  pmm 
i\il,  and  large  enough  for  the  Touch  to  l> 
perilled.  A  heavier  pressure  for  th«  Qraa 
Utidji,  particularly  if  there  be  no  Bolo  Organ,! 
^■ood ;  but  it  must  be  remembered  that  thera  i 
here  no  means  of  rendering  thia  treUman 
available  to  improve  the  Oreat  to  Fad.  Coupls 
:\a  a  supplementary  of  the  Pedale,  for  H  wooli 
not  do  to  dpprive  the  latter  of  thebenebo 
the  Reeds  of  Great,  unleM  it— Pedale— 4(  aod 
size  as  ia  rare  indeed  in  Engliah  Orgaiu. 

See  further  in  Aro.  of  Tbbbli  (I,  y.},  ahc 
RoBBowiNos  (26,  e.  to  end). 

h.  Rtedt.  These  are  the  first  that  shook 
receive  the  increaae  of  iireEsnre — Brat,  becaa* 
they  acquire  a  great  aadition  of  splendoot  b; 
such  treatment;  second,  bcoanse  tfaey  w 
mdically  liable  to  weakness  in  the  um 
notes,  thereforo  the  increase  can  he  appSsi 
to  that  portion ;  third,  from  the  fact  that  i 
«epamte  Pallet  for  the  Reeda  enables  theaa  fa 
be  taken  off  tho  coupling  of  that  Uanaal  fa 
Ped.^1e  {tee  more  fully  in  Swell  Organ,  d.,aabi] 
this  applies  with  more  foreetothatthantos^ 
other  Manual — scarcely  at  aU,  indeed,  to  fti 
iJreat  {ice  g.  preceding).  It  may,  therefore,  % 
laid  down  that  the  application  of  additltM 
nfind-weight  to  Swell  Eeeds  is  one  of  tbe  to 
uses  to  which  the  iucrease  of  pressure  may  b 
legitimately  applied,  particularly  when  th«8  i 
ID  Solo  Organ. 
Scarcely  inferior  ia  the  importanca  i 
'  heavier  wind  to  the  Pedile  Beeda,  paitisi 
I  larly  where  tiiere  ia  a  Solo,  only  it  must  i 
[>ome  in  mind  here  that  if  these  latter  I 
aumeroua  enough  one  or  more  should  reiMl 
I  on  the  lighter  wind,  the  Fedale  having  to  sq 
j  plement  the  tntire  Organ. 

With  regard  to  the  Choir  it  may  ba  laid  do* 
that  the  lieeda  should  never  be  on  a  hcan 
predsure,  except,  perhaps,  aomotimee  ia  nt 
large  instrumenta  ;  for  it  is  important  to  rata 
variety  in  the  Keeds  as  weU  as  in  the  ottl 
Regiaters,  and  this  is  greatly  aided  by  ntjk 
the  pressures,  as  just  pointed  ont  with  refena 
to  the  Pedale. 

i.  With  reference  to  the  Solo  Organ,  wlm: 
has  two  presanree  the  Tubas  will  of  couna  \ 
on  the  heavier;  but  it  ia  of  tho  higheatia 
portaQce  that  one  or  more  Reeda  be  kept  on  tt 
lighter  wind,  which  latter  will,  or  ought  to  h 
hero  quite  atrong  enough  to   give  them  fa 

There  romaina  now  only  tbe  Oreat  OigH 
tliis  must  bo  treated  more  according  to  cirem 
Htances  than  either  of  the  other  Mannala 
large  Organ  will  obviously  better  have  its  Baa 
on  a  heavier  wind ;  also,  if  there  tie  a  itnl 
Pedate  10  Rsed.  the  Oreat  Seeds  sbM 
always  be  brought  to  match  it;  but  note,  l| 
neceinty  of  this  ceases  when  there  are  suifarii 
lU'cda  on  the  Solo  that  can  be  united  to  U 
Great.  On  the  other  hand,  when  the  Pedi 
is  feeble,  or  the  touch  of  the  Great  is  fears^i 
Reed  on  Great,  tben  the  nl 


.  ita  place;  tho  join  muat  he  carefully 
smoothed.  The  diaphragms  are  then  turned 
hack  to  their  places,  and  the  nuts  screwed  on. 
The  nut  on  G  is  screwed  up  iuat  ' 


PART 


I!r  John  Watkon  Wi 

-GENERAL    TREATMENT    ifJ 

thepointon  the  irondiaphragm  to  touoh  ,  MANUFACTURE. 

tho  tJnfoil  very  lightly.      The  handle  la  then  '  -  -,—    .„  ,  .v  t  -„  n  „  :„.(,„„„„  „r  „„ 

turned  about  a  quarter  of  a  revolution,  causing  i  ^-  ]  \"'"  '*  "^^  '^":^'.'"  V  '"'•^,<^'  .^^''f  ■ 
the  point  to  make  a  abort  aoratch  on  the  tin.  ^ }  ,*'^^"^''' »"  nrT^J"f^r^^t  "<uJ^', 
foa.*The  nut  on  G  is  thereupon  loosened,  J^'''^^'*  *"  ^^"P'^  «i«Unot  f«.m  the  Mann. 
withdrawing  the  point  from  the  tinfoil,  and   f"  .'l'"    of    d.at.  rb.ng    the    mtonat.on    of 

IT. .  __  ?r  ,    .    ^^  ■  .,      .  the  latter.     The  simple  reason  is,  that  auch 

founded  on  insullicient  informo- 


P'    tion.     Tho  Pod.  will  disturb  tho  Manual  Ui 
v  t      the  proportion  of  1  (o  2  than  one  part  of  the 
^  Manual  will  di-turb  the  other.    Src  fully  in 


the  nut  on  H  being  screwed  up,  another  turn  is 

given  to  the  handle.    If  the  acratch  tfa' 

dnced  exactly  coincides  with  the  formi 

well  and  good:  if  not,  the  screws  attach  ii  . 

the  base  must  be  loosened,  and  K  shifted  ubni 

until  absolute  coincidence  is   attained.      The  |»'^'^"-"'-'""--'   ■"■  '■• 

ntmost  accuracy  on  this  point  is  esaential.  I  ^    ' '' 

The  instrument  maynowheconsidered  fitfoi  !     g.  Great    Orjnn.      (St  _^  ^ 

use.    Loosen  the  nut  on  H,  BO  that  tbo  point  on  |Reede.)     It  is  a  very  grave  miatnke  to  have  the    though  of 
the  apring  may  be  well  away  from  tho  tinfoil,  i  Great  on  too  heavy  a  wind ;  its  dignified  cha- 


and  screw  up  the  nut  o 


O,  a 


far  that  the  | 


sure  for  latter  may  n 

last  objeotion  (the  prsaenoe  of  only  dim  Beadi 
Great)  only  has  weight  in  this  way,  that  jnall 
the  sake  of  one  Register  the  pariing-oft  aesM 
waste  1  on  the  other  hand,  when  there  i*  b 
one  there  is  all  the  more  neceasity  in  m 
cases  that  it  may  he  made  the  moat  of. 

Sec  further  in  Ano.  of  Tbxb.  (1,  j.),  il 
BoBBOwiNos  (26,  e.,  to  end). 

j.  It  must  he  home  in  mind  that  in  la^ 
instruments  two  Pallets  at  bottom  beoot 
almost  a  practical  neceasity ;  and,  by  haviH 
separate  one  for  the  Reeds,  not  only  may  V 
two  prossurea  be  easily  seoured,  but  all  4 
large  Uegistera  have  a  Pallet  nnder  them. 

i.  Couplcn.     It  is  ohrioua  that  theae  ■ 

exert  a  very  important  inftuenee  on  the  Ami 

fionmcnt  of  preaenro  i  thua,  if  there  ba  Chofr 

Great  in  action  at  mmetlme  aa  Swell  toSn 

it  is  manifest  that  pressure  of  both  Swdl  « 

Choir  stand  affected,  and  this  ia,  in  laati  aM 

the  cnsea  in  which  a  light  wind  iorChoirian 

valunbln.      Octave  couplen  also  mnat  alM 

be  tnhen  into  consideration  with  great  canC 

ness,  for  they  virtually  double  the  rcaisNwi 

Swell    Organ,    also    Mnnunl  to  Ped.  Couplers  also  make  a  diflttw 

re  varying  Lbancfer;  tha% 

the  Manuals  adatt  ot  M 


iplcd  to  the  Pedale,  but  in  SnciTicOjm 
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tn  that  Dtpart.)  it  will  be  conclnuvelj  sliOini 
lOw  tlikt,  with  t,  comnmunnta  Podole,  tliis  is 
ItranotiMCcaaaTj.ijid  sometiiDefl  mischieTouB. 
ham  diTUed  the  Couplers  (stmctundlf )  into 
hPM  kindl — TU.,  Ordinary,  cUarmf  or  clear, 
ad  partiai  or  pari.  The  &tit  U  tba  usuoL ' 
did.  nw  Momd  9ze  of  sjithur's  contriv- 
IBU ;  thoj  ara  dmp^  mch  aa  Rce  kept  inde- 
^(■dant  of  aoias  other  Couplar  thtit  would 
Xlmwiae  be  intiolMd  in  their  tue;  thus,  the 
Biwt  to  Fed.,  ui  it  ordinuilj  eziate,  is  an  in- 
TtLttd  Coupler,  for  the  drawing  of  the  Swell  to 
Grmt  of  oourHa  virtually  brings  on  Swell  to 
Pad.,  and  thia  in  practice  ia  often  found  exceed- 
iDg^  inconTenient  {tee  SrsciriCATioNs).  The 
GMpter  is  trBnafOrmed  into  a  Clear  one  b; 
limpl;  readerinf  the  action  independent  of  the 
Bnll  toOreat  (kc  Tanca  and  Coufleb  actionB, 
nd  Clatiibs),  so  that  if  Swell  to  Ped.  be  ro- 
qiiied  that  actual  Coupler  muit  be  drawn. 
L  A  Part  Coupler  (tltia  also  ia  an  idea  of  the 
nthor*!)  ia  one  which  acta  on onlj  apart  of  the 
putaenlar  Mictiou  to  which  the  attachment  is 
aide;  thna,  when  the  Swell  Keeda  are  on  a 
mfmie  Pallet,  the  Swell  to  Ped.  may  well  be 
MDrtmcted  to  avoid  thia  Fallat,  tbua  adding 
Msh  to  the  utility  of  that  Coupler  (xe  Speci- 
ncinoKs),  the  full  Swell  being  thrown  on  to 
b  Pedale  only  by  the  drawing  of  the  SweU  to 
Onat.  It  will  be  obTionsthat  theaelaat-men- 
tkned  two  particular  Conplers  should  not  both 
fmtin  one  inBtrument,  or  tho  SweU  Bocds  will 
be  cot  away  from  the  Pedale  entirely  ;  neither 
kitneoeaaary — either  will  most  materially  and 
nSciently  reinforce  any  furly  commenaurato 
hdala.  Bat  the  most  important  Part  Couplers 
IN  those  which  give  Sub  or  Super-ocL  to 
'Male;  tlie  former  ia,  aa  will  by-and-by  be 
n^iaed,  of  immenst:  value,  particijarly  to  a  C 
Cbvier,  but  the  terrible  break  involved  has 
UQioto  prevented  its  use,  except  in  a  very  few 

{lee  Dipa.  of  CorpLEBB).     This  offen- 

aa  ia  practically  veiled  by  making  the  i 
Cnipler  a  Partial  one  —  viz.,  operating  ' 
«h  on  the  deepeat  B«g)«ters,  the  Chorua  I 
U  Seeds  for  the  moat  part  remain- 
^  untonched.  The  Pipes  should  also 
deep  enough  to  still  further  veil  the  ! 
t  G  G  O  (that  is,  the  G  G  Ped.  Key) 
idling  the  beat  limit.  It  wo  add  a  Part 
iupw-octare,  this  taking  juat  thoae  Stops  (or 
~'~  1  amall  Pedale  only  one  Stop)  which  the 
w«r  avoids,  the  break  of  tlie  Sub  ia  hardly  to 
kdeteeted  without  eearchiuf^  for,  and  it  itself 
viD  perfonn  the  aane  eovarvts  oEBca  for  tho 
kpec. 
IL  It  is  maniteit  that  all  these  Couplers 
■y  exert  a  modifying  influence  on  the 
Ifpottionment  of   Pressure.      Thna,  with  re. 

to  the  Part  Coupler,  if  the  Pedal  be 

enanntte,  and  there  be  no  Solo,  the- 
-  .„  .  separate  wind  to  the  Swell  Beeda 
I  genssaJly  Swell  Mixture  alao.  if  present] 
^^  be  looked  on  aa  almost  a  mattor  of  course. 
h,  on  the  other  hand,  in  the  instance  of 
Ai  Claaring  Coupler,  if  the  Great  be  by  the 
■lof  this  rendered  so  much  more  valuable  to 
iltment  the  Pedale,  there  will  be  leaa  necea- 
to  toooble  about  heavier  wind  for  Swell 
'  particularly  aa  the  Swell  to  Ped.  now 
*  these  on  the  Ped.  (at  same  time  beni 

id   that  additional  pressure   tor   Swell 

ksds  is  always  valuable).  Thus,  ahm.  as  in 
tbhit  Coupler  as  applied  to  the  Pe'lnle,  itb 
'  nine  in  that  Section  ia  so  great  that  it  may  welJ 
kwnsidered  almost  a  regular  thing  to  hnvo 
tnpMsauTea  to  the  Pedale  where  two  exist 
^  the  Organ,  always  bearing  in  mind  that 
Um  to  the  two  Ped.  Front-boards  (ne  Wmu- 
■isr)  mnat  be  provided  tor. 

L  Hitherto  the  Couplers  have  been  assumed 
Mast  thrown  on  any  Pneumatic  ;  where  they 
■I  then  ia  not,  of  course,  the  same  risk  oi 
iMrineBa  to  the  finger,  but  it  must  not  be  for- 
'Ptta  that  resistance  has  not  ceased — bein); 
■ndj,  in  fact,  tnxt^femd  to  the  Pneumatic  : 
^■1  ne  power  and  promptitude  of  the  hitter 
Mit  be  Ixima  in  mind,  just  as  in  tho  former 
to  the  finger  bod  to  be  con- 


^^  TaadL  This,  involved  with  Pallet  and 
,  has,  of  oourse,  been  partly  con- 
rhat  has  already  been  said. 


[ioand,  Elaatio  Face.  ^.,  FoUeta,  do  materially 
Ighten  Touch,  and,  therefore,  render  con- 
sideration of  latter  less  involved  in  that  of 
/.pportionment.  The  Counter-Butt  and  Rock- 
ing hiuds  being  balanced,  obviously  render  the 
particular  pressure  a  mattor  of  little,  it  any, 
;]oment;  but  the  first  ot  tlieae  ia  auitable  only 
lor  the  Pedal  Organ,  and  the  second,  though 
jf  the  greatest  real  value,  can  hardly  command 
i-aivsrsal  adoption,  aa  it  ia  rather  more  elabo- 
rate, is  not  removable,  and  demands  a  Sonnd- 
Ijoocd  bar  of  as  much  as  iin.  thick. 

p.  It  must  bo  borne  in  mind  that  all  the 
i^Liviera  are  not  at  all  time*  under  precisely  the 
-ame  rules  sa  regnxda  Touch-weight :  thus,  in, 
-ay,  a  Cathedral  instrument,  the  Pedal  may 
fie,  perhaps,  a  little  heavy,  comnontively ; 
the  Choir  and  Great  must  be  lignt,  as  con- 
-dantly  in  nse  and  often  for  rapid  work ;  the 
Swell— OS  being  leaa  detined  in  its  nature,  and 
therefore,  hardly  ao  suitable  for  rapid  play^ 
tiay,  perhaps,  be  allowed  a  little  more  resist- 
.  jice  (and  here  again  is  the  heavier  pressure 
tavoured)  i  the  Solo,  being  in  the  Cathedral 
instrument  comparatively  Uttio  used,  may, 
lierbaps.  also  be  allowed  a  little  more  resistance. 
Ul  these  ore  as  supposing  the  Full  Organ 
insure  light  by  the  throwing  of  the  Couplers 
ijn  the  FneumaLic.  Observe,  they  are  to  ho 
viewed  only  as  permiaiitU  dcfecti ;  very  per- 
fect Oi);an  should  have  all  its  Touches  right,  and 
nt  all  powers ;  and  it  may  also  be  laid  down 
that  in  Concert  Inatruments  the  Solo  touch 
iQust  be  as  perfect  as  any,  as  likely  to  be  in 
:aany  caees  veiy  largely  required.  See  fully 
under  Head  of  Touch  in  Depart,  ot  CLiviXBa. 

g,  Bellovi.  When  Combined  Bellows  (ms 
7,  1.)  are  uaod,  or  Donble-teeders  (j^d  6,  u.), 
iindeavour  ao  to  arrange  that  the  heavier  pres- 
e-ure  doos  not  have  a  disproportionato  amount 
.)f  Feeder  area  driving  upon  it  while  lighter  is 
not  in  operation  to  relievo:  sea  on  (11,  s). 
Double-feeder  may  bo  said  to  bo  imperative 
.mly  by  reason  of  confined  space  {ice  6,  v.)  i 
Jso  UOAUOWIHas  (21,  w.). 

r.  Aviimimtaticn  of  Treilt.  This,  of  coorao, 
sill  exercise  an  influence  over  the  distribu- 
tion of  the  pressurea ;  go  over  all  that  has 
been  said  in  own  Head  (commencing  atO,  i.). 
.  [t  has  not  hitherto  been  gone  into  in  con- 
sidering the  Apportionment,  and  it  will  be  dis- 
tinctly understood  that  the  author  is  strongly 
in  diafavoor  of  Augmentation  of  Treble  by 
precsore,  except  in  such  cases  as  it  can  be  done 
without  sacrificing  any  other  desirable  effect — 

:hat  is  to  say,  supposing  there  be  hut  two 

4uras  in  an  Organ,  it  will  manifeetly  be  a 
effective  plan  to  give  tlie  heavier,  say,  to  the 
,  entire  Keeda  than  to  expend  it  in  a  mer 
:  iientation  ot  the  Treble,  particululy 

lattor  can  be  obtained  otherwise  (ks  1,  y.).  It 
.  is  quite  true  that  the  Flue  upper  portions 
I  might  be  comprehendedintheheavierpreesurei 
ind  where  both  effects  can  be  secured  there  can, 
of  course,  be  not  the  lenat  objection— only  care 
must  be  taken.  Thus,  in  case  just  stated,  the 
I  Trebles  of  Baeda  and  Flues  would  obviously 
,  bo  an  same  pressure.  Only,  aa  the  Organ 
enlarges  and  pressures  increase  in  number, 
I  may  there  well  be  one  apportioned  for 
I  Auguientation  ot  Treble,  if  latter  be  found 
,  desirable. 

I  g.  With  regard  to  the  departmentsto  which 
I  increasing  Treble  preasuxo  may  be  applied  the 
I  following  general  rules  maybe  laid  down: — 
j  The  Pedale  may  be  said  never  to  require  it, 
I  being  too  short  in  its  range  for  any  weakening 
,  upwards  to  become  palpable.  The  Choir  may 
be  said  not  to  require  it  aa  a  mle,  for  if  correctly 
compoondod  (we  Spac.)itaboold  have — accord- 
ing to  author'a  viewa — a  good  proportion  of 
ift.  Flute  tone,  and  this  will  prevent  tendency 
to  weaknesa  in  Treble.  The  Solo  certainly 
does  not  require  heavier  Treble  pi 
09  will  1)0  seen  in  Synopees  (see  own  J 
SrECiFiciTiowa  (ice  that  Depart.),  the  difficulty 
here  is  to  get  tho  lower  portion  commanding 
enough  ;  (this,  of  courae,  only  applies  '  " 
Fluea). 

t.  With  that  regard  to  the  Swell  it 
poHition  ought  properly  (<ee  Bpicinc*': 
combined  with  tho  alow  bias  so  frequently  and 
conveniently  used  in  that  Section  (lea  3  p.), 
to  prevent  any  weakness  at  top.  There 
remains  only  the  Great,  and  this,  as  will  have 
been  seen  (2.  c  and  d,  and  on),  is,  in  tact,  the 


Section  which  haa  most  frequently  and  fnlly 
received  it.  A  very  good  way  will  be  to  give 
wind — the  heavier — to  the  whole  of  the 
Beeds  (and  perhaps  Mixture),  and  upper  halt 
ot  the  Flue  workj  and  the  lighter  to  the 
remainder.  This,  of  course,  ia  not  in  con- 
formity with  what  haa  been  asid  abont  the 
Eeods  being  more  in  need  of  Augmentation  of 
Treble  than  the  Fines,  but  it  has  the  great 
convenience  ot  making  the  Swell  nice  for 
coupling  to  Ped,  and  yet  without  involving 
two  Palleta  throughout;  the  catting  off  Beeds 
from  SweU  to  Ped  much  remow  the  disadvan- 
tage of  their  increasing  downward  power. 

n.  In  instances  following  will  be  given  as 
_  auyExemplaryArrangemonteBsispracticablo 
in  a  matter  in  which  treatment  must  obviously 
vary  much  in  special  oases,  and  with  each  ol 
these  is  incorpomted  direction  with  leferenca 
■-.  Augmentation  of  Pressure. 

T,  It  will  be  aeen  in  these  Examples  that  the 

Arrangement  just  instanced  at  last  port  of 

parag.  a  is   freely  used.     Where  tie   Keods 

~  e  solEciently  strong,  or  the  ntmost  economy 

desiderated,  the  two  Pallets  may  be  applied 

only  to   the  portion  corresponding  with   the 

Pedale.    Or  the  Bcada-Boaaea,  and,  perhaps, 

Chorua- Boaaes,  may  bo  apportioned  off  on  the 

lighter  wind ;  the  heavier  &us  fortops  ot  Beeds 

and  whole  of   B'lue,  except,  as  juat  said,  snch 

portion  aa  accompaniea  Heed-Bosses. 

*  iNtnlHcxa  EXI1IPI.1BT, 

W.  For  actual  Selection  of  the  number,  or 

exact  amount,  of  the  preaaurea  tee  Dithmina- 

little  on  (12,  h.).    The  following  In. 

I  are  placed  aa  nearly  aa  poaaible  in 
author's  eatimation  of  merit. 

X,  Two  Pkkgsures.  One  Wan.  1.  Heavier 
Trcblea  of  Beeda ;  2.  Heavier  to  whole  of 
3d.  i  3.  Heavier  to  Beeda.  'So.  1  is  the  moat 
admissible,  and  might  be  applied  to  a  Chamber 
Organ.  No.  2  wiU  be  uaeful  when  Pedale  ia 
weak.  No.  3  ia  only  recommended  in  a  public 
Organ,  and  where  a  small  Instrument  has  to 
nil  a  large  space. 

J.  TuH)  Jlfan.  4.  HeaviDT  to  Swell  Eeeda  and 
Chorua  (see  also  11,  a.),  and  Ped.  Beeds  and 
Chorus ;  5.  Heavier  to  Ped.  Beeds  (and  Chorus, 
if  any)  and  whole  o(  Swell;  6.  Heavier  to 
whole  ot  SwcU  and  whole  of  Pedale ;  7. 
Heavier  to  sU  Eeeds  both  Man.  and  Ped.j  8, 
Heavier  to  whole  of  Pedale ;  9.  Heavier  to  all 
Seeds  of  Great,  and  all  Beeda  of  Fed.;  10. 
Heavier  to  Trobln  of  all  Manual  Beeds ;  11 
Heavier  to  Great  Manual  Trebles  generally; 
11  a.  Heavier  to  whole  of  Swell  except  bottom  of 
Beeds  and  bottom  ot  Chorua,  the  exact  amount 
being  mode  to  correspond  with  Pedale.  {Bee 
also  at  end  of  theae  Instances  (11,  i):  also 
alao  BoBBowiNoa  (26,  c,  to  end). 
(To  lie  amlinlted.) 


CANOES  AND  CANOBINa.-IIL 

(Conlinueil  from  page  G5.) 

IN  the  last  part  of  my  article  on  tho  above  a 
alight  miatake  occurs  in  reference  to  the 
centreboard :  it  should  occupy  that  part  of  the 
canoe  between  the  foremast  and  forward  end  ot 
the  weUi  by  placing  it  in  this  position  it  is 
entirely  out  of  the  way  ot  the  canoeist.  It 
should  be  of  }in.  iron  phite,  instead  ot  (in.,  the 
latter  being  too  heavy.  I  now  proceed  to 
describe  the  rigs  mostly  oaed. 

Big. — There  are  many  kinds  ot  riga  odmted 
in  canoes.  For  instance,  the  standing  lug, 
sprat,  lateen,  sliding  gunter,  China  lug,  &c, 
bnt  the  beat  for  oil  purposes  ia  the  lug,  aa  it 
holds  a  good  wind,  is  easily  managed,  and, 
when  tho  halliard  is  let  go,  comes  down  with 
a  run.  Perhaps  the  most  handy  for  cruiung  ia 
a  kind  of  revolving  lug,  having  a  light  batboa 
let  in  a  hem  across  the  asil,  formed  by  sewing 
a  piece  ot  wide  tope  over  tho  batten,  as  in  Fig. 
1,  by  attaching  a  light  line  to  the  fore  end  of 
batten,  and  bringing  it  down  the  edge  of  the 
sail  tlurough  rings,  Ihence  through  a  block  on 
the  boom  along  the  latter,  and  made  fast  to  a 
small  cleat  on  the  after  end ;  by  this  means  the 
soil  can  be  reefed  by  hauling  on  the  Cne,  and 
two  or  three  reef-points  on  the  after  end  ot  the 
batton  may  be  tied  to  keep  the  slack  of  the  saila 
out  of  the  way.  The  dotted  lines  show  the  sail 
when  rested.    This  plan  was  introduced  on  the 
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Hambar  bj  one  ol  the  metoben  ol  the  eastern 
branoh  of  the  canoe  club.  For  the  mizen  sail 
A  modified  form  of  Uie  sprat  I  conddei  beet,  as 
it  can  be  easily  reefed  by  hanliiw  on  a  anmU 
line  witbont  tarning  round ;  it  ii  shown  on  iiHg. 
2.  The  sprnt  ia  made  fast  to  the  toil  in  the 
same  way  that  the  butten  is  on  the  mainaail,  by 


top  «f  tlie  aprut  thioDgh  the  tingfa,  thence 
throagli  k  enutll  block  on  the  masUiaad,  and 
down  to  the  well.  When  this  line  is  hanled 
tight  the  Bftil  is  reefed  up,  and  a  small  trian- 
gnlar  sail  remains,  whieh  is  rery  useful  when 
lyittit-to,  fishing,  &o.  All  Unea  ahonld  lead  to 
the  well,  within  e«sy  reoeh  of  the  canoeist, 
cleats  being  fixed  to  the  aide  decks. 

The  best  eleat  for  c«noes  is  Paget' s  patent, 
made  by  Fisher,  ironmonger,  Fleot-atreet, 
London,  one  torn  being  Bnffirient  to  bold  a.  line 
pedeotly  tight     When  ranniug  before  a  stiff 


breece  or  hear;  sea,  the  mixes  should  [Uways 
be  furled  close,  oi  even  taken  in,  as  a  canoe 
will  alwaya  sail  better  and  be  more  under  con- 
troL  The  best  material  for  sails  ia  strong 
cotton  sheeting,  which  may  bo  had  wide  enough 
to  cnt  the  sail  in  one  piece;  the  mainsfaeet 
may  be  fast  to  the  boom  at  any  part  convenient. 
All  linea  ehoold  be  of  woven  cord,  which  is 
made  by  Good.  King  William-street,  London ; 
this  kind  does  not  harden  when  wetted.  The 
painter  is  beat  made  fast  to  the  st«m-post,  and 
brought  along  the  deck  to  a  cleat  near  the  right 
hand,  nnnd  which  it  is  made  fast.  A  rery 
nssfnl  article  when  on  a  long  emise  is  a  pair  of 
wlieels  for  transporting  the  canoe  overland. 
These  may  be  easily  oonstructed  of  some  hard 
wood.  £>aeh  wheel  should  be  12iu.  in  diameter, 
with  brass  boxes  running  on  ironazlee  fastened 
ta  wooden  axle-trees,  to  the  centre  ol  which  a 
kind  of  wooden  trough  ia  fixed  ,by  means  of  a 
stsoBg  BOrew.     This  forms  a  support  for  th* 


teel  of  the  canoe.  A  line  is  made  fast  on  each 
side  from  the  deck  to  the  axle-tree,  so  that  she 
sits  firmly  on  her  keel,  being  balanced  in 
middle  of  her  length.  The  whole  arrangement 
may  be  pushed  before  the  traveller  like  a,  ti 
When  the  wheels  are  not  in  use  the  linch  , 
may  be  taken  out,  and  the  wheels  and  fittings 
stowed  under  the  deck,  which  will  serve 
ballast.  The  writer  has  found  thorn  very  ni 
ful  while  cruising  on  a  rocky  coast  and 
tidai  rivers.  Amongst  the  various  fittingE 
cruising  canoe  requires  the  following  will  be 
found  useful :— A  brass  or  galvanised  iron  boat- 
hook  (useful  when  coming  alongside  a  vessel 
or  pier)  ;  a  strong  woven  cord  tonline,  about 
soft,  or  40ft.  in  length ;  a  light  galvanised 
anchor,  with  folding  stock  and  woven  cord 
cable  ;  a  small  compass  swinging  on  gimbals, 
with  aingor's  patent  dial — the  northern  half 
black  wit£  white  points,  the  south  half  vice 
vend.  This  is  very  useful  when  crossing  lakes 
or  channels,  especially  when  in  a  fog  or  at 
night.  A  small  powerful  lamp  is  very  useful, 
when  on  tidal  rivers  especially.  Clothing 
should  be  warm,  and  carefally  protected  from 
water  when  not  on  the  wearer.  When  on 
strange  waters,  charts,  and  sailing  directions  to 
accompany  them,  will  be  found  necessary. 

I  have  now  come  to  the  end  of  my  brief 
article  on  canoes.  If  any  of  my  readers  have 
been  induced  to  invest  in  a  canoe,  I  can  only 
hope  they  may  enjoy  a  cruise  during  the  coming 
season  with  safety  and  pleasure.  If  any  in- 
formation is  required  on  any  particular  part  of 
my  subject  I  shall  be  quite  willing  to  answer 
any  queries  through  the  columns  of  ttiis 
jeumnL  E,  H.  J. 


THE  ANALOaT  fiBIVTEEN  LiaHT 
-  AHD  BOmiD.— IL 
Br  pROT.  W.  P.  Babbiw. 

WE  mnit  now  pui  on  to  oouiidsr  the  progreia 
of  sound  and  lifht  waves  through  apaee. 
Obitmctioni  are  met  with,  and  ths  wave*  mar  be 
•ithar  quanohed  or  bent  aside  or  tlironn  back.  Sow 
these  separate  motioiis  go  by  Ui«  name  of  abaoni- 
tion,  ruraction,  and  reflsotioa.  L«t  us  lake  the 
laat  named  first  When  a  ray  of  iixht  strike*  a 
polithed  gorfaos  it  is  reflaeted  m  inch  a  maansr  at 
to  make  the  aogts  of  refleotiou  e^nal  to  ths  aogls 
of  inoident,  and  in  ths  same  plan*  with  it.  This  is 
■hows  on  Uiis  diagram  (Fig.  1. 

If  B  B  he  a  reflsotiiis  snrfaos,  and  C  0  perpso- 
dionlar  to  it,  tlisa  a  r»  of  liRht  striking  the  re- 
flcetiog  inrfaee  in  ths  direction  of  B  O  will  make 


aosls,  B  0  C,  wiUi  a  perpsndienlar  falling 
lav  inliahsd  snrfaos  equal  to  the  au|tla,  C  O  b  ; 
tba<^  is,  ths  angle  of  reOeoliou  will  be  equal  to  the 
argle  of  incidence ;  and  if  it  tilla  at  any  other 
aijglp,  it  will  make  the  augls  of  reflection  preciiety 
eimilar  to  the  ineidtot  angle.  If  it  falls  perpea- 
dicularly  on  the  mirror,  it  will  be  reflaoted  back  ia 
the  asms  direction.  An  eip«riment  i»  arranged 
here  by  which  you  will  be  able  to  a»  ths  Miiality 
of  Ibete  angles  of  inddsDoe  and  reflection.  Hara  is 
Lu  oxybydtogen  lanip,  and  iu  tba  front  of  it  a 
nirror.  and  on  the  mirror  ia  now  falling  a  beam  of 
light.  You  will  sea  ai  the  dinction  of  tha  beam 
falling  upon  the  mirror  is  altered,  so  also  i>  the 
ingle  at  which  it  is  reflected;  and  the  icale 
Lttsobfid  shawi  that  the  aogln  made  by  the  incident 
and  nflaeted  ray  with  the  □ormslalwajacomipond. 
Exactly  tha  aame  law  holda  good  with  regard  to 
■ouad.  I  bare  here  two  tubes,  A  and  B  (Fig.  2), 
rhioh  are  for  tbe  porpoaa  of  preTsoting  tha  decay 
f  sound  in  tha  manner  I  explained  joat  now.  The 
tabei  are  now  placed  at  right  angles  to  ana  another. 
In  front  of  the  tabe,  A.  is  a  sonrca  of  sound,  S, 
muffled  except  so  far  as  tha  open  end  of  the  taba  is 
coneemed  ;*  in  trout  of  the  other  tube,  B,  is  a  aensi- 


face,  B,  is  placed  at  ths  base  at  the  tubei,  then 
we  find  that  the  sound  wbiob  travels  dowa  the  first 
tuba.  A,  ia  reflected  tram  the  mirror,  paaue  baek 
thrangh  the  seaond  tube.  B,  and  now  powaifolly 


*  Tba  box  Es  bntan  an 


■plates  the  Sane.    If, 
Biufaoe,  anob  a)  this  ■ 

I  dare  aay  we  shall  ol _. 

the  flame  to  make  evident.  Farthsr  jon  ohssrre 
that  a  "batawiog"  gas  ttm*.  sr  ema  afaasteC 
anigmted  gas,  forms  a  soand  isAaalinB  snfssst 
and  able  tfierefare  to  rvlaaa  the  solid  Msetsr,  S. 
But  whatever  tha  rafleetor  m^  bs,  UiaoabinMs 
pMition  that  it  prodoest  ths  HHuissnm  daot  •■ 
the  flame,  and  thjst  peeition,  when  (sand,  ia  saah 
that  the  axis  <rf  each  tabs  maksa  MmspoBdisff 
angles  with  the  anrfaoe  <rf  tba  rsdaetor.  Praoa^ 
tba  position,  in  fact,  ia  which  ths  UkU  from  s 
oandlo  at  tha  end  of  one  tsbs  wonhllM  reflsetsj 
along  the  athac. 


So  far  we  havs  dealt  with  plane  mirron.    With 

irved  reflectors  eoncd  is  affeoled  in  the  same  Wi^ 

light.    In  this  diagram  (Fig.  3)  S  B'nprmnit 

ro  concave  mimra ;  at  a  ontain  spot,  C  or  C,  ia 

front  of  either  mirror,  tanned  the  fooaa,  a  soBra* 

of  light  or  sound  ia  plaocd.    Diraryent  rays  amittad 

from  thefocoa  and  falling  on  tha  airrer,  are  rtflwtsi 

ahaaf  of  parallel  rays,  whieh  striking  the  seeaod 

or,   are  there  oonrerged  to  a  eomaBaodbg 

focn*  in  front  of  it.    A*  cono«nis  light  this  fast 

ia  probably    familiar   to  yon   all.     It    ia   sssilr 

Ulustrated  by  this  large  pair  og  tummn,  sr  ralhsr 

parabolic  mirrors  on  the  tab|li  fatfora  yoo.    na 

mimta  an  aome  thir^  feft  atet,  and  yst  yon  sss 

a  lighted  candle  placed  in  tbe/laBM  Of  OBS  gives  no 

a  Ttry  bright  spot  of  light-l-is  h*t,  aa  tMg*  of 
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«UlllMt)lt< 

tnead  I7  enrj  one  in  this  Urge 
■UD«r  k  tmoA  f  ecu  or  ft  *oi 
ohtainal  in  plaoe  ot  the  lamiDOi 
■1  oalj  one  panon  ftt  a  lime  oonid  KtcertuT 
bat,  m  nut  fill  buk  npon  m  Muitire  Btms  v) 
nml  it  to  m  all  umnltwnoatlT.  Morearer,  tbe 
fiwt  adruit*^  ot  tin  fluna  ii  tha  imBll  eurfaoe  it 
t^OMi,  mnd  itfl  mtnoidinacr  pomr  aF  unnstio 
iiiaaninient,  if  I  may  nie  toa  eivr«9>ioa.  T)i« 
watea  of  aonod  I  ahalt  mm  ii  a  loud  tiaking  watch 
tndoaed  in  a  paddad  eaaa  which  hai  a  morabla  oap 
HE  oua  side.  In  one  focna  ot  th«  p^r  of  mirron  wn 
iara  a  noultTe  Bama  J  and  wa  ihall  find,  I  trnat,tliat 
H  HKHi  u  the  watch  u  broaiiht  bstwcea  ths  fosiui 
of  ths  diitut  nirror,  we  (hall  hare  ths  fluna  but- 
C  time  to  the  tiokini  of  tha  watah.  It  ii  lo,  a« 
ra  lea.  Placing  tba  little  aa^  or*r  tha  watch 
lawdiately  joo  End  the  Bama  la  ailent.  Taking 
•  eip  off  again,  the  aflect  ii  renewed.  Eran  by 
tanung  tlie  faee  of  the  watah  towaidi  the  flame, 
Ibat  ii,  awaj  from  ita  adjaoeot  nirror,  or  moring  it 
iBfUlr  o«t  of  the  focni,  tbe  effect  oeaaea  ;  bnt 
jnatt  it  1b  the  foeua  onoe  more,  joa  hara  arrdence 
d  At  rafleetion  of  loand.  I  think  that  ii  ■nfficiant 
oidanoa  of  tba  bust  that  bath  light  aad  umnd  can 
U  tenrerged  by  reflactioD  to  a  focoi  ■ 
Not  onlj  do  light  aod  aonad  obey  tha  lamg  lawi 
rfirflaetion,  bat  tbay  0IM7  Bimilar  lawa  when  re- 
ftulad  L'ght  on  panlag  obliqnelr  from  a  denie 
Btdiam  to  a  rare  one,  or  vica  twnS,  u  bent  ont  of 
iti  original  coaraa — it  ia  refrasted.  So  alto  i<  aonnd. 
PiMing  a  beam  of  light  thnngh  thia  conTei  lens, 
TN  Me  b7  the  imoke  in  the  air  that  the  light  ii 
Inaght  ti  a  foena,  juat  ai  it  waa  by  the  cunoaTe 
HiniT.  If  ire  take  a  tbioker  Una,  the  light  ia 
tmght  to  a  footu  maflh  nearei-     Ngw  what  I  war 


toihow  J 


.    Tbis  a 


be  acoompfiihed  not  by  pataing 


a  inuitin  ftaos  ia  iUutntlng 


banSeotion, 


hr  the  lecturer  In  ■  paper  ba  nad  before  the 

lor>lI>>ibUn  BodetT  in  Jaanar7  Et  ISBS.  analntraot  of 
Tbrk  n<  printed  fo  the  pnceedlngi  ot  that  Badatj 
v4  nprodoced,  it  mej  be  ooaTenlaat  to  itata,  fn  the 
(Uauiil  .Vnci  and  Other  uleatiBa  ]aiiniali.  Ib  an  artlole 


tttri(.3.iatbelactiue.    Thebaantlfnl  _.     .  . 

ikitobei.  Pis.  S  (oneuBnaloated  to  the  RoTal  Sooletr  bj 
>.lTBdall.onFebraarTl,iair4,)ladu  to  Mr.  CettreU, 
tia  nhart  Bote  >a  tha  pnweedliiea  of  tba  Boral  Booiet; 


M 


UiB.  diuuter).  In  tbe  diieeUon  B9.  Iti  ai 


:Bfai  become  fiolenUj  aglt^  (•••  Igi 
nkb  beated  lajer  immediateJj  above  tbe 
te  of  aa  iniited  ooal-gu  Bama,  iaaolnc  Inn 
V»iwinir  bonier,  wai  allowed  to  atrHraa 
tktedetthetmtnbeBAatA.  Apoction 
•m  imlnc  frum  tbe  tube  WH  retleeted  %\ 
Bbna  Ql  tba  heated  i^jtr,  ud  ■  put  baii 


c,  SM  Dowonlr  onopatant  to  agitate  lUgbtlT  tba 

flaaw  at  S.    The  lOBiid  appeared  clHnbere  : 

far  tb*  beated   lajer,   it  tiBHllsd  tbnDih  a 

■BBd  tabe,  AF;  a  eendtire  Bama  at  F  beooming  at  Drnx 

•itettr  acttatad.    Tbii  agitatioo  of  tbe  Mmiiid  dwae,  7, 

m    OMiaBad  aa  lang  ai  tbe  heated  lajac  litecrenad  ;  but  >i 

I    — H  it  waa  witbdnwD.  there  waa  no  rsBnatloB  oE  tbe 

I    ■taia  beouaa  a«itUaa.    EiBStlr  tba'  bubb  antlon  took 

I    ihai  wbaa  tba  lamisooa  pntton  el  a  nu-Bune  la  made 

'     ly  i^MtiiM  luer,  bnt  In  tbe  axpariounia  ebore  ds- 

'    vlad    tbalnTialUe  l^er  ibere  tba  flame  onl;  ma 

■lal    Br  pcopar  Bdjaatraant  of  tbe  preunn  of  tba  na 

tttliBaatSaoiild  be  raadaced  *o  modaratelf  aonudrg 

la  the  dtaeat  aoond-wate  that  the  porUon  tnoimitted 

thnah  the  lalaeldBg  larar  waa  iacompatent  to  affect 

"Tllaaai     Tkn  br  the  IntndDetion  and  withdrawal  of 

'  *     '       '      '         "     '  roaenaitlTeaamaiFandSoaald 

__j  rtrooglj  aginuad. 

--  tbe  perreot  anakvr 

Wmbb  ligkt  and  aoaDd  i  torlf  a  beam  o(  light  ba  pio- 
)a*dtaiBBto9.anda  plate  ol  glaaa  be  Introdnoail  at 
l,htkna^etpoellionot  tb  reBcetlM  lajer  of  jpw.  the 
twwIDbe  dMdad.aadoaepDttloBwlll^reaeota 
ttabaattoB  A F  and  tba   e&iBr  porUon  tran     ' 
tti   ab  tka  Blaa  fai  tha  dlteoUon  S,  exaetlr 
■Jaaia  b  dlridad  bilo  a  nflaoted  and  tran 
mia^  tta  War  of  heated  gaiorflai      " 


aonud  tkroagh  glan  Iniiaa,  trUeh  are  mneh  too 
danaa  for  tha  pnipoee,  bnt  hj  paaaing  r^a  of  tonnd 
throagh  amTex  leniee  of  aome  medinm  aliahtlr 
denear  than  air,  anoh  aa  otrbooio  add  gaa.  I  bara 
hare  a  oollodian  balloon  whioh  ii  being  filled  with 
that  gai ;  ttiii,  whan  it  ia  inflated,  will  tana  a  donbla 
i___     -r. jji^j  onr  aensitiire  flame,  P, 

flame,  'wo  ehaU 

bare  the  refraction  of  eoand  made  erident  bj  tha 
ooDTergenoe  which  takes  place  when  tha  warei  ot 
aonnd  paaa  throngh  ths  baUoon.  I  will  place  tha 
watch  at  snch  a  diatanne  that  it  do«  not  attect  the 
Same,  and  then  ictroduca  tha  balloon,  ao  that  tha 
tocna  talla  on  the  root  of  the  flame,  which  will  caoae 
tha  ticking  to  be  made  erident.  Taking  tha  aound 
lens  awaj  there  ii  bo  notion ;  putting  it  between 
again  jon  eee  a  conaiderable  action.  Evan  with  an 
ordinary  flbild'e  indiambber  balloon  aotd  aboat  tbe 
■traeta,  jon  mar,  b;  Ailing  it  with  the  air  from 
roar  langa,  produce  a  danter  medinm.  and  obtain  a 
Terr  fur  TcfracUon  of  aonnd  in  tbia  wa;.* 

Now,  it  we  paea  from  tbe  reflection  and  refraction 
ot  aonnd  to  the  abeorption  of  light  and  eonnd.  we 
ahali  find  that  limilar  tawa  hold  good  here.  When 
a  ray  of  light  paeiet  throsKh  a  coutinnans  medium, 
it  nodergoea  oeitbar  refraction  nor  reSeation;  but 
whan  tbia  madiam  ia  broken  np  bj  aor  other 
medium  of  a  different  denaitf,  then  ererr  beam  ot 
light  which  entara  tha  aecond  medtnm  nndargoei  rs- 
SectioD  at  the  anrfaoa.  It,  therefore,  »a  hare  a  ra; 
of  light  treqaentlj  paaaiog  from  one  medinm  to 
another,  it  will  betraqnentir  reflected  and  rntractad, 
and  ererj  lime  it  andergoas  tbia  reflection  the  trana. 
mitted  ray  wilt  he  weakened.  This  acoount*  for  the 
fact  that  it  jon  take  aome  perfeebl;  tranaparent 
orjstat  likeroek  salt,  and  amah  ib  into  powder,  it 
becomes  opaque  in  tba  same  war  aa  tranaparent  ioe 
ia  perfectly  opaqne  when  la  tbe  form  o(  enow.  I 
hare  now  to  ahow  yon  that  we  can  prodaca  tbia 
opacity  by  two  perfectly  transparent  anbatancai  in 
the  caia  of  light  and  ia  tba  case  of  sound,  I  hare 
bore  a  trongh  oontuning  water  tccasied  upon  the 
screen,  la  this  trongh  I  will  ponr  a  clear  soluUon 
of  tartaric  aud,  and  then  add  aiao  a  etear  aolution 
of  bicarboaate  otaoda,  Tbe  moment  they  come  to, 
eit'iir  we  ahall  obtun  an  eSerTaioenoe.  and  tbe 
bubbles  of  tranaparent  gaa  will  be  ao  numeront  that 
opacity  will  rainlt,  and  tho  screen,  yon  obaerre, 
becomaa  quits  dark.  The  bubbles  are  parteotly 
tran-pueot  in  thenuelvea,  bat  owing  to  their 
nnmber  they  reflect  the  tight  ao  frequently  that  it  ia 
entirely  obatracted  from  tha  acreen,  and  scattered 
back  toward!  the  lamp  and  the  audience.  When 
the  bnbblea  clear  away  the  light  is  again  able  to 
pais  through.  Now  I  want  to  abow  you  an  ezactiy 
•imilar  pbenomenon  in  tbe  case  of  eonnd.  The 
appantoa  oonaists  nerely  ot  a  aonrce  ot  aonnd,  8 
(Fig.  5),  in  the  eaee  of  atuated  metronome,  enclosed 
in  a  padded  box  with  a  hole  on  one  aide,  and  a  row 
of  gag  jeta,  C,  between  the  sennd  eonrce  and  the 
lenaitire  flame.  F.  Two  oonioal  refleoton  o(  tin  or 
cardboard,  B  B,  are  adrantageoiia  additions.  The 
^as  is  DOW  turned  off,  and  the  flame  is  loudly  beat- 
ing time  to  the  strokes  ot  ths  metroDome.  I  will 
now  light  three  small  jets  ot  gaa,  and  keep  their 
Bamaa  coneldarabty  below  the  lower  edge  ot  the  re- 
Sfctors.  You  aea  tbe  Bame  instantly  etopi  its 
motion,  thongh  the  metronome  ia  ttiU  going  on. 
Therwson  of  tbia  ia  as  tollowa  :— The  jeta  of  gaa 
proinoe  columns  of  beated  air,  and  these  oolumna 
have  a  diSereut  refractiTe  power  to  the  000I  air, 
and  hence  tbe  pnlaea  of  sonad,  paaaing  through  the 
space  between  3  and  F,  undergo  reflaatiOD  at  erary 
surface  ot  hot  air,  and  we  bare  tbe  aouud  » 
weakened  by  these  saoceesire  reBeolions  that  rery 


little  or  no  effect  is  prodnoed  on  the  flame.*  Thna 
wa  haTB  exactly  an  analogons  case  to  that  which 
we  had  a  moment  ago  in  the  afferreBcing  liquid.  So 
far,  then,  for  tha  analogy  wa  have  traced  in  the 
genera]  abeorplion  of  light  and  aonod  wares. 


,p  its  vibration  to  the  partiolee 


CU9.  propagated  tiy  the  same  medinin;  tbeetber,  whiohij 
auumed  to  perTftde  traaaparent  bodias,  and  refraotloD  la 
d  for  by  the  nlst^e  danaity  of  the  ether  within 
le*.  Id  bntb  lonnd  and  light,  bowerer,  refraction 
by  the  (iMnit  in  1*1  mIooH^o/  the  vavt-froitt. 

...._ hrc 

DQordlnglT,  in  tK>th  Bound  aod  light  a  certain 
Ita.  (Sibd  the  '■  Uiaitinf  aiwb  ^  rBfraction," 
I  ia  found  by  dlTidlng  tbe  leaa  by  tba  greater 
U  the  angle  of  Iniddanoe  eioesdg  the  limiting 

ray,  either  at  Bound  or  light,  ia  "  internally  or 

lolativ  tcIUcIUJ'  and  ia.  ttwnfon),  onable  to  pnu  out  o( 

the  medium.   The  relodties  of  aonnd  In  air  and  water  are 

1,090  to,  4.700,110  that  tba  limitin^nnglfl  lor  thsM  media 

may  be,  oooU  b*  heai^  in  tbe  lUr  It  tke  obliquity  of  ths 
jident  rays  exceeded  tbia  extremely  email  angle. 
•anred  bom  the  normtl  tc  tha  sorfitoe  of  tiu  water.  In 
a  case  of  liaht,  the  llmiUng  or  "  criUoal "  angle  for  the 
me  two  media  Is  Uf  I  thentloof  thetalaaitEo  of  li^ht 
air  and  water  being  apprDxlButaly  as  «  to  3.  Huiy 
Mtifol  UlnatntloBB  of  tHe  totel  redaction  ol  light  mifiht 
ba  glTOB ;  tha  metallic  lustre,  whioh  bubbles  of  air  in 
~*-~  often  present,  la  due  to  thla  cauM,  or  a  glsa  rod 


refleotioB.    The  Interuol  or  total  refleotion  ol  so 

'leoB  catabUsbed  by  eiparloieuCB   oa  tha  Lake  ol    1 


THE  NEW  HETAL  OALLIUH. 

THE  metal  gaUinm,  which  is  the  Utest  diaoorery 
amongst  tbe  reoogniaed  Blementa.  was  first 
Been  by  M.  Leoooq  de  Bdisbaudran  in  me  autumn 
of  the  year  1875,  and  so  named  by  him  in  hoDour 
of  the  Und  of  its  diaoorery,  France.  Like  its  foor 
predecnsors  made  known  within  the  laat  20  year*, 
gallium  waa  diacorerod  by  the  prooesa  ot  spectrum 
analysis,  applied  in  this  instance  in  a  spamal  manner 
coDtrired  by  the  ingenuity  ot  H,  da  BoisbanJdran 
himself,  long  eminent  aa  a  ajieatroecopiet.  The 
apeolmm  of  gallinm  ia  characterised  by  two  marked 
lioM  lines,  the  lesa  refrangible  of  thnn  being 
aepecially  brilliant.     Hitherto  the  new  metal  baa 


Baiabandran  to  fnniieh  the  doien  grains  or  ao  ot 
metal  wherewith  ha  hna  bom  able  to  eatablith  the 
lending  properties  of  tbe  element.    Ia  ita  appearance 

K Ilium  mantfesta  a  general  rasamblance  to  lead, 
t  ia  not  so  bine-tinted  or  quite  so  sirft,  thongh  it 
is  readily  msllaahle.  flexible,  and  oipable  of  being 
cut  with  a  knife.  Like  lead  again,  and  unlike  sine, 
gallium  is  not  an  eaaily  Tolatile  metal,    Unlikelead, 


ition  at  a  red  heat.  The  apecifio  gtanty  of 
gallium  it  a  little  under  6,  that  ot  alnminnm  being 
2'6,  that  of  sine  7-1.  and  that  ot  lead  ll'l.  A  moat 
remarkable  property  of  galhnm  ia  its  low  malting 
point.  It  liqueflea  completely  at  86°  Fab,,  or  below 
the  beat  ot  the  band  ;  and.  etill  more  onrionsly, 
when  onoe  melted  at  tbia  temperature,  it  maybe 
coaled  down  eren  to  ths  treeiing  point  of  water 
without  solidifying,  and  may  be  kept  nnchanged  in 
tha  liquid  etste  for  months.  Indeed,  in  tha  onginal 
communication  ot  its  discorety  to  the  Fnnch 
Academy,  it  waa  described  as  a  new  liijaid  metal, 
similar  to  mercni^  ;  bnt  on  tonohing  with  a  frag- 
ment of  solid  gallium  n  portion  of  the  liqnid  metal 
in  this  state  of  so-called  snr-fusion  it  nt  once  soUdi- 
fies.  Uolike  lead,  again,  gallinm  is  a  highly  otyital- 
line  metal,  its  form  being  that  ot  a  square  octshe. 
dran.  In  its  cehmioal  hsbitudes  the  rare  element 
gallinm  ahowa  the  greatest  analogy  to  the  abundant 
element  aluminum.  In  psrtioular  it  forms  a  sort  of 
alum  not  to  be  distingniahed  in  it<  appearance  from 
ordinary  alum,  bnt  oontsining  oxide  ot  galtinn  in- 
stead of  oxide  of  alumiuDm  or  alumina, 

Bnt  the  ohief  interast  of  gallium,  from  ■  soientiGo 
point  ot  riew,  ia  conaected  with  the  history  ot  ita 
discorery.  All  preriouBly  known  elemsnta  hare  been 
discoTcred,  so  to  speak,  accidentally,  and  their  pro- 
perties hare  been  not  in  any  way  foreseen,  but  rather 
met  with  na  inbjccti  of  sarprise  ;  bnt  tbe  blende  of 
Pierrefitte  was  deliberately  taken  np  tor  •lamina- 
tion by  H.  Iieoooq  da  Boiahandran  in  tha  eipaotation 
of  finding  a  new  element,  Tbe  eiistenoe  ot  an 
element  luTing  tbe  eharacteriatic  propertiea  ot  gal- 
lium waa,  moceoTcT,  upon  entirely  different  gronndB, 
tredicted  nrj  definitely  by  a  Bussiiu  chemist,  M. 
[endeleieff,  m  1871,  and  in  a  mere  general  way 
sereral  yean  earlier  by  an  English  chemist,  Hr. 
Newlaods.  This  doahla  prediction  was  based  on  a 
stady  ot  the  relations  of  the  known  atomic  nnmben 
of  the  elements.  These  numbers  hare  only  lately 
been  pereeired  to  form  a  tolerably  contionons  aeria- 
Uon,  wbich,  agun,  is  aaaodated  in  a  remarkable 
manner  with  the  seriation  in  properties  of  tha 
elements  themtelree.  In  the  series  ot  nnmberi, 
howerer,  certun  terms  are  here  and  tiiere  miaaing, 
and  in  particolar  a  number  waa  miuinp  whioh 
should  belong  lo  an  element  bariDg  propertiea  inter* 
mediate  between  those  of  sluminnm  and  iridinm. 
What  these  properties  would  be  waa  predicted  In 
moat  minute  detail  byH,  Mendelejeff  in  1871.  He 
predicted,  for  example,  that  the  specific  grarity  of 
the  missing  metal  would  prove  to  ba  abont  5'&. 
Operating  on  reir  small  qnantttiea,  M.  de  Boif 
baudran,  in  the  first  inetanoe,  tonud  tha   spaeiSo 

Ksvity  of  gallium  to  be  l'7i  but  on  repeating  hii 
termination  in  IS76,  with  spacisi  praoaotions  and 
on  a  lomcwhat  larger  though  etill  rery  small  aoale, 
he  toand  it  to  be  exactly  S'935,  certainly  a  most 
remarkahla  folfilmeot  ot  the  predictiin  with  regard 
to  it. 

In  a  recent  number  ot  La  Naturt,  H.  G.  Tis- 
sandier  gave  tiie  following  a'loouDt  of  the  extraction 
of  a  quantity  of  galliam  by  M.  de  Boisbaudran, 
accompanied  by  a  description  of  some  ot  its  pro- 
pertie*  i — Without  ahiiaKing  from  tbe  delicate  and 
freqnsntly   troubtesoms    operations    necessary   in 


•  This 


TmofthA  experiment  baa  not  been  publlsbed 
is  advisable  to  have  a  acreen  of  glaaa  on  eaoh 
Bsmet,  u  shown  by  th-  -*''*--*  ■■ —     ■"-  '^ 
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trotisg  ft  niagi  of  biciule  weighinit  4,300  kilo- 
nmiDDirii,  ho  fau  >niicei?ded,  in  collnbarMion  wit)i 
M.  E.  JangQi'.iBiTh,  in  Kottin);  out  62  grsnimai  of 
g&Uinm.  "  If,"  SB;  tbcHB  KentlBmeii,  "  wa  Ikke 
■ecoDDt  of  iueritftble  loHua  and  oF  a.  Few  gniua  of 
gklUnn  ramunins  id  tbe  Tarious  proiluets  oF  oar 
opCT^bioD*,  wt  Tanj  efftimaio  tbo  proportion  of  i 
f^iam  in  BeQibcri  blcndo  it  about  one  part  in 
■iity  thoa»Dd,  or  16  millientmiueB  pur  kilogmmiofi. 
Tha  small  proportion  of  matter  to  extract  will 
inffioiontl^  eiplain  tba  hage  amount  of  time  con- 
inmed  in  its  eitrution." 

The  preliminary  operktioBS  were  nrrisd  out  at 
tba  worki  at  Jnrcl,  belonginK  lo  M.  Lion  Tbamai. 
■  ■neoeMfnl  manufaetnnr  as  wall  M  patron  and 
■ladeat  of  acicuee.  Tha  4,300  ktloBTommeB  of 
blende  were  concentrated  in  a  mats  weiBhuiK  abont 
100  kiloB.,  conlaininR  tba  whole  of  tin,  Kallinm. 
From  Javal,  Ihia  mau  of  ooncentiated  atnS  waa 
transported  lo  tha  laborstoir  of  M.  Laooq  da  Boii- 
bandran  at  Cognao,  and,  uter  farther  conoantta- 
tion,  waa  purifiiMl  and  radaced  to  a  mataJIio  oOodiUon 
at  tha  Ecole  de  Pbarmacie,  at  Patia.  After  a  loni{ 
ancccaaion  oF  atlocka  by  acids  and  alteraatiTB  pre- 
apit»tiona,  the  metals  aaaociatod  with  gallium,  such 
as  line,  iron,  rnduiinm,  iridinm,  &□. .were  tlimi- 
naled.  The  oollinni  in  the  residtks  of  tlia  lolulaDns 
from  which  the  other  metala  had  been  aepanited  waa 
got  in  tha  metallic  condition  b;  the  action  of  the 
eleotric  enrrenl. 

"Tb«  depoaitioD  of  metallic  sallium,"aaT  Measra. 
LMOq  da  Boiabandcan  and  JDnnfleiaiih,  "  ia  onl; 
earned  ont  anneeufallj  nnder  certain  special  con- 
ditioDB.  Tbe  intensity  of  the  electric  oarrent,  for 
inatoneo,  ahgqld  Jtaj  with  the  atata  ^  the  aolation, 
bnt  the  anrfoae  of  the  neKatiTe  electrode  should 
always  be  small,  relatiTalj  to  that  of  the  posiliTo 
electrods.  In  one  oF  oar  operations,  by  which  wa 
BotSBrammflBof  galljnm  in  twenty.foorhoura,  forty 
Bonaen  cells  (IS  centimotrea  hi^b)  rangod  in  eight 
parallel  rows,  each  of  &n  cells  m  tanaion,  acted  on 
a  negatire  electrode,  tha  donble  anrfaoe  of  which 
did  not  exceed  15  aqnare  ceDlimetrM,  while  tha  poni- 
tiTB  electrode  had  a  developmant  of  draot  4SD  aquare 
centimetres.  The  metal,  on  being  thrown  down 
oold,  frequently  forma  losg  threada  of  cryatals 
which  ti^a  on  the  appearance  of  needles,  fixed 
DOrmally  to  the  elrctrode  by  one  of  their  extremi- 
tiea  ;  aome  few  haTo  reached  tbe  length  of  3  oenti- 
metne.  Abore  30"  the  metal  rnna  in  dropa,  which 
coalesoe  at  tbe  foot  at  tha  eleetrode."  Onr  iilnstra- 
tioD  shows  the  appearaneo  preaented  by  the  oryatala 
of  galhnm  presented  on  behalf  of  the  operatora  to 
tbe  Academy  at  Sciences  by  U.  Berthelot,  in  its 
sitting  oF  Febmary  18th.  Thoe  ervitals,  whioh 
a  diatinet  grejiah-blna  metallic  Instre,  belong 


■lightly  rounded.  Thej  are  moonted  on  small  glaat 
atema.  and  krpt  under  a  glass  globe  from  tjie  con- 
taetof  thoair. 

Cryatalliaation  waa  efFsctad  by  introducing  a 
platiunm  wire  carrying  a.  psrtiole  oF  solid  gallium 
into  the  metal  cooled  to  10°  or  15'  C.  below  ite 
melting  point.  After  the  lapse  of  a  rery  short 
period,  rarying.  from  3  to  10  seconds,  octabedric 
eryitala  show  IhamBclrea,  rery  Bli«htly  modified  at 
their  anminits  by  traces  of  their  bare.  Tha  cryatala 
ahown  in  the  accompaDyiDg  drawing  are  the  Full 
natnral  lise.  IF  tbe  oryatala  are  not  promptly 
~~~>n  as  formed,  the  metal  reacquirea 


of  a  potassic  solution  decrepitates  on  being  thrown 
into  hot  water,  and  givca  riae  to  babbles  of  gas- 
By  electrolyiia  ofa  Honor  heat«d  op  to  30=  C,  nay 
the  eiperimenters,  we  EiaTe  often  obtained .  espccuilly 
tawacus  tba  end  cf  tbe  operation,  a  puff;  metallic 
mius  swelliQg  in  warm  water,  and  haring  the  aspect 
of  an  ammoninm  amalgam.  Kneaded  in  water  at 
40"  C,  this  mats  contracts  and  ia  finally  reaolTed 
into  ordinary  flnld  gatllam. 

Some  Daw  compounds  of  gallium,  comprisicg  the 
ehlonde,  bromide,  and  anhydrio  iodide  hare  been 
presenta]  to  tbe  Academy.  L'hlorine  attacks  gallium 
in  the  cold  state  rery  aotivply,  with  an  abundant 
diBengagcmsnt  of  heat.  Tbe  prodact  ia  faintly 
yellow  j  it  would  probably  be  perfectly  eolonrleaa  if 

CIt  in  well  crystalliaBd,  TOry  fusible,  easily 
mes  robtile,  and  imbibes  the  ordinary  moiitnre 
of  tha  atmoaphere.  Tbe  action  of  bromine  ia  leas 
energetic  than  that  oF  chlorine.  To  gat  the  iodide 
it  mudt  be  aligbtly  heated. 


diameter,  and 
milling  "*' 


I  line  of  the  joDmftl  to  Bnra 
Inasmuch,  howerar.  ai  tha 
length  mnek  greatar  than  its 
Iws  not  cnt  a  "  kerf,"  w* 
ore  aaonratdy  to  a 
working  oot  a  stripof^iBBtal 


withdrawn  as  bc 


of  its  lout  heat,  solidification  slackens,  and  the 


port  of  its  lot 
base  snlariei. 


a  bard  and  malleable  metal ;  It  tokaa 
nnoer  ine  nammer  the  poliih  of  the  anyil,  but  rapidly 
growB  harder  and  bnttle,  and  ia  than  liable  to  3y 
to  pieoes.  In  tpito  of  ita  relatirely  oanaiderable 
hardneaa,  gallium  learea  on  papar  atrongly  defined 
marka  of  a  blnith-grey  colour.  It  retains  its  In^itre 
in  the  atmoephere  of  a  laboratory  oODatantly  loaded 
with  acid  Tapoura,  and  nndergoea  no  alteiatioa  in 
appearance  ia  boiled  water.  In  aerated  water  it 
tarnishes  (lightly. 

Gallium,  which  melts  at  30',  nay  be  keot  auper- 
foaed  in  a  tube  hermetically  sealed.  MM.  Lvcoq 
and  jDngBeiaoh  hare  prepared  a  oarlain  quanliCy  ot 
it  in  thia  condition.  _  It  remaina  finid  liku  mercury, 
and  whan  tha  taba  is  inrerted  it  crecpa  along  the 
slaas  like  melted  wax.  In  a  liquid  condition,  gal- 
ham  baa  the  brilliant  wbitrnsiB  of  tiu  or  ailrer.  It 
wonld  be  of  great  yaliic  tor  tha  deter  niii  ml  ion  of 
temperatures  rieing  to  300*  or  *X)"'C,,  but  ita  hsbil 
of  clinging  to  the  sidca  oF  the  glusa  resael  in  wbich 
it  may  be  contained  constitutes  atproneutanimpt'di- 
ment  in  tlic  way  of  its  being  used  For  tbermomotric 
parpoaes.  It  ig  posaihtp  that  aome  means  may  be 
lound  for  corrvclinK  thii  tendency,  and  that  tbe  now 
metal  may  thus  be  made  capable  of  noeiriug  i;irioua 
applications  in  tbe  domain  of  uipaiimental  acience, 

Oallium  leaf  has  also  bean  prepared  by  mnning 
the  malted  metal  between  heated  glsna  surlacri. 
On  cooUcg,  eapccially  if  the  rnoling  ia  carried  out 
nuder  water,  tLc  metal  ia  easily  detached  from  the 
glaaa.  This  sptcimen  meltn  in  Lb-  hand  r  it  r.rtainx 
its  clataderintic  dull  blue  metullio  rrileetlou.  A 
■mall  bar  has  alio  bean  east,  the  elaslirily  and 
mallMhility  of  which  are  eaaily  dnoonrtrable. 

Ciratallised  gallium  prepared  cold  by  elootroly&ia 


COAL  CLEANSIira. 

AT  a  recent  meeting  oF  tbe  Bristol  Mining  Schocd 
Mr.  M.  Q.  Morgana  delivered  a  lecture  on 
claanBing  ooal,  with  eapecial  reference  to  the  methods 
practiced  on  the  Continent.  In  introducing  bis 
subject  tha  loctHrer  remarked  that,  owing  to  luring 
made  arrangement?  for  the  accommodation  of  other 
gentlemen  whose  names  were  down  for  lectures, 
wbereby  kia  own  now  came  off  two  months  earlier 
thun  expected,  be  bod  been  unable  to  complete  Uic 
prosecution  of  oiperimanta  in  two  branchea  ot  hia 
Bubject — Tiz(l),  cleanaing  hymeana  of  centrifugal 
force,  and  (S)  by  means  of  atmoipherio  air  as  a 
mediam  for  aeparatioa.  and  consequently  his  aahject 
wonld  bo  more  or  l^a  limited  to  cleansing  by  meanB 
ot  liquid  media.  He  proposfd  to  deal  first  with  the 
principlee  affecting  tho  separation  oF  different 
minerals  by  combined  flotation  and  gniTitation,  and 
next  to  describe,  with  the  aid  of  the  numeroas  draw- 
ings and  photographs  exhibited,  some  of  Uie  most 
modem  plant  siid  raachinBry  for  carrying  out  those 
principles,  directing  particular  attention  to  some 
practical  details  of  conntruction  upon  whioh  depended 
in  a  great  mmsuro  the  auoceaatnl  operation  of  rarious 
Continental  ooiI-waEhing  establiahments.  which  are 
greatly  superior  to  anything  at  work  in  tbis  country. 
Ssmptea  ot  cell,  coke,  and  refnie  prodncta  were 
exhibited,  as  well  as  specimens  of  the  raw  material 
treated  in  the  varions  rases.  These  were  the  more 
interesting  oh  account  of  being  accompanied  by 
pau'ticnhirs  as  to  analyses,  yields,  and  working  outs. 
After  illoatrstiog  the  infjocnoe  of  Form  upon  the 
deaoQnt  of  equiyatcnt  weip!it<  of  the  aamc  description 
of  material,  the  lecturer  dwelt  upon  the  importanoa 
oF  sizing  ooal,  and  described  tba  best  machinery  tor 
tha  purpoae,  npecial  refei^nec  being  made  to  "trom- 
mel, in  which  tho  rarioni  sixes  ot  coal  ware  dis- 
eharsod  with  tha  least  poasibia  trarel  and  breakage, 
or  the  rarious  esosa  referred  to,  one  related  to  an 
eatablithment  wkera  a  quantity  of  550  tons  of  ooal 
ia  treated  per  tenbonr  shift,  in  which  the  ash  ad- 
mixture was  reduced  from  18  to  3  per  cent,  at  a 
working  ooat  of  l-4d.  per  ton  of  mineral  tmted. 
The  lecturer  gare  a  rery  practical  description  ot 
maohinea  specially  cooBtmcted  for  waaliing  coal  dast 
and  slimes,  which,  antil  ot  late,  bate  been  diaoarded. 
In  on^^oare  accumulated  slimna  from  earlier  waahing 
operations  containing  25  por  cent,  of  ash  ai«  being 
aucGcasfnlly  cleaneed,  so  as  lo  yield  a  naeful  product 
containing  only  from  4  to  5  per  cent,  of  ash.  A 
Tory  good  coke  madefrom  this  product  was  exhibited. 
Orcat  Btridcs  hnre  been  made  in  the  aaocosvtul  use 
of  tbe  same  water  over  and  over  again  in  ooal  wash- 
ing. This  is  oFten  important  where,  from  the  danger 
of  rirer  pollution,  it  u  desirable  to  prsrent  tha  dia- 
oharge  of  water  holdlcg  mineral  parliolas  in  suapan- 
siou.  In  lome  cafee  raforrsd  to  tha  aacapa  oF  aEBuent 
water  ix  entirely  aroided,  and  the  waahed  coal  is  so 
tboronghly  diaini'd  of  water  that  tbe  quantitT  n«- 
cesaaiy  to  be  added  to  compenaate  forloas  in  this 
direction  (which  i:<  the  only  waste  of  water  incurred) 
is  SDrprisiogly  tmall.  Timo  prerented  the  lactnrer 
from  dealing  with  tho  subject  ot  freeing  water  from 
miierala  in  auapenaion  without  the  aid  ot  aettling 
lank".  The  lecture  was  concluded  by  reference  to 
the  subject  of  crushing  coal  and  ita  effect  open  tbe 
quality  ot  coke  as  sctn  in  rarious  samples  eihibitod. 


itter  which  is  working  out  a  stripot  lanal 
than  tha  lengthoftbacntlar.  Ib«  fiasit 
sorfaoe  on  a  bard  steel  bearing  appaan,  nadar  tha 
microacape,  to  be  pitted  with  depnaaioiu — not 
indeed  arranged  in  strriod  lines  ■•  in  a  mtllifi)^ 
eutter,  uor  eTanhaTiup"^ituh"  ao  aa  to  cnt  MiBallr 
well  whan  mnnirg  m  either  direction,  bnt  alill 
capable  of  exciting  a  catting  aotion  in  metal  aofltr 
than  themselrea. 

Now  if  wewaralo  take  a  «irou]ar  saw  or  a  nuUing 
tool,  and  Ell  up  the  apace  between  tb*  teeth  with 
lead  or  ether  material — eyen  reaia — wa  abonld 
diminish  the  naofsl  cntting  affect  of  the  rotaTy  My 
as  a  tool.  IF  there  were  *  atrong  Eead,  it  aught 
be  made  to  cut  a  Uttle ;  at  any  rata,  if  the  tntk 
were  of  snch  an  acute  pitch  and  rake  aa  to  be  greedy 
— that  ie,  to  force  tbamselTes  into  tha  work.  But  if 
we  take  our  rotating  joarnal— tha  "  teeth  "  of  w^A 


inappreciable ''rake"  and  " ptob "  both  wan 
— ciof^ng  HP  tbe  tooth  ipaoei  with  a  eeCt,  sMid 
material  oompletely  nantrauaea  tha  oatting  aetioD, 


iringa  the  triotion  down  to  a 
iricuon  between  a  jounal  and  a  Deainig  ta  wmao 
the  aaperitisa  of  aurface  have  bean  ftni  filled  np,  ia 
naturally  much  leas  than  where  tha  r«Ttifllw  at  the 
surfaoea  are  interlocking  and  entting  oi  ' 
" '  -  "-  of   oU  h" 


» tearing, 
ultemfk- 


inrfaoea,  wa  diminish  friclioil  by  kMping  Q 

lessea  apart — that  ia,  whui  iMT  are  M^  a 

greater  tlian  halt  the  thiokneaa  ot  the  o<1-G1b.    Tha 


friction  in  Buch  oaae  approximates  thai  betwaen 
metal  and  oil.  But  anah  mode  of  Inbricatkni  has 
thia  marked  disadyantage,  that  great  praonra 
between  the  rubbing  snrfaoea  squeeze*  out  tha  film 
until  it  becomes  thinner  than  double  the  height  of 
the  Burfaoa  ronghneases,  and  the  lubricailon  is  then 
ot  no  ayail.  It  the  lubricating  fluid  be  made  leea 
Buid.  to  avoid  anoh  preaaing  out,  it  ia  apt  to  be  Iwa 
f  rietionloss  ;  and  in  any  case,  wben  fluid  Inbrieant 
is  used  there  is  the  disadrantage  of  oonataat  renewal 
being  rMiuired.  It  ia  not  generally  piaetieatJa  to 
catch  and  re-naa  tbe  oil  that  (literally)  baa  "ben 


through  the  mill," 


I  apt  to  bold  in 


malarial  tbe  aecondtimathay  go  between  thernbUng 
aurtaees.  Now  it  ia  not  yet  praoticKble  to  ew^ 
"  anti-friction  wheala,"  mbcblnting  tnu  rauinr 
friction  for  rotory  aUding  friotion,  nnder  railnao 
axlee,  car  apindlea,  planer  heada,  !an-bloirar  shafta, 
and  the  like.  We  oan,  howerer,  largely  -rtigiitt 
tho  eril  ot  frietioa  by  employins  a  Inbrieaat  tliat 
cannot  be  aqnceiad  out,  aa  gii^hita,  or  by  naing  an 
"  Miti-friotion  bearing  "  which  ih^  SU  tha  minnte 
depressions  in  the  jonrnal  np  to  tiieir  tops,  aaid  sbadl 
gradually  wear  smoother  and  amoother,  not  holdiat 
grit,  and  acting  ■■  "lap*"  in  aiindii^  awav  tM 
harder  surtaoaa.  Among  th*  adyMtagB  reanlliaa 
from  baring  dry  beani^,  mnainf  M^ly  aall 
smoothly,  or  saying  in  power  aad  in  tine.lBeniaa 
in  oapaoity  ot  maohine,  qidot,  fteadam  bom  dirt  nd 
grsase,  earing  oF  bills  for  Inbrieotlng  mateciBl,  fn» 
dom  bout  loaa  from  stoppage,  Ait. 


FEICnON  OF  JOURNALS.* 

THEKK  is  a  grpnt  deal  aaid  about  journal- friotion, 
but  in  nine  cases  out  of  ton  it  is  alluded  to  aa 
ro'!''iti|  fricton,  whereas  it  ia  nothing  of  tbe  kind, 
Tbe  triotion  of  a  crank-ahaft  jonrnal  rerolring  in  its 
box  i*  a'  tiuly  sliding- Frirlion  as  is  thatot  the  cross- 
bead  brag:<ee  en  the  guide-bars,  tbe  only  difference 

the  other  it  is  rcciproeatory.  But  the  two  oaeci 
are  parallel  witb  tho'e  oF  a  sash  saw  and  a 
circolar,  and  are  nlao  similar  to  the  suws  in  that 
tbey  aotually  have  a  catting  aotion— lessened,  quite 
happily,  by  the  small  amount  of  teed  po-athle :  that 
"fueil"  bi-irg  ol-tunable  by  the  wear  oF  tho  b>tii 


ROUND  V.  SaUABE.* 

WHEN  any  mechanical  end  is  to  ba  aeoom- 
plifbed,  the  more  simple  the  meaaa  «Blplo|«d, 
the  grealA'  the  ingenuity  whiob  deriaed  them.  Oir 
tooU  Dow-a-daya  are  tooli  of  prMaaion,  and  mnob 
oF  their  eompletenesa  liea  in  the  simple  sabatitntioo 
of  round  in  place  of  sqnare  forma  in  their  details, 
the  lathe  and  ita  modificatioiu  prodndag  the  leTarBt 
parti  with  almott  mathamatiou  precision,  oomtaned 
with  the  least  possible  amount  ot  labour. 

The  machine  which  has  drawn  oat  thaae  mnarka 
is  the  common  Foot  lathe.  Upwards  ot  thirty  j«m 
ago,  when  I  £rat  learned  to  handle  a  tnr&ing  laol, 
the  lathe  was  almost  a  combination  of  eqiiaTB  part*. 
The  mandrel  had  been  forged  out  of  a  bar  of  aqoan 
iren.t  with  a  ateel  collar  and  a  steel  tip  for  oentn 
welded  on,  tbe  pulley  hanng  a  aqnare  aaaka  bala, 
and  wedged  troe  np,  and  a  aqnaia  bola  in  aoaa  al 
mandrel  for  aqnaiv  shanked  oantra  n  driD  i  the 
hack  centre  alao  waa  of  aijuare  Motion,  nad  ftttiat 
u  eqoare  bole.  The  ihirtioK  poppit  h^d  had  a 
aqnare  bar,  with  a  aqnare  hole  ta  MRj  iii— le 
stemmed  oeotre^,  and  thaamik  ah^  waa  toada  oai 
of  a  BiiuBiB  bar,  with  good  tecgad  sqnara  aocMnat 
tha  cranka,  and  waJging  into  a  aqnan  hoU  ia  fly- 
wheel. From  this  rtyla  of  thing  wa  bava  been 
gradually  drifting  to  a  battar  form,  battar  bun  tba 
'    Lly  by  which  true  >« 


BtlU,  ; 


B  we  ore  atiU  in  tbe 


We 


imed  tools  and  tOol-hoUara,  wldk  there  is 
more  perfect  adjustability  to  be  obtaiaed  horn 
[  the  round  form,  eren  to  tbe  aaring  ot  haring  ta  heat 


10  PvlitKl 


c  Ikciui'. 


IB  wbr\a  did  mx 


t  tbe  forging  ia  oltka  aamnaa 
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bnnigfat  foreiblj 

io  oattinit  frama 
of  BQ  ornuniintBl 


■ttntotluweU   _     . 

tlid«  tMk.    Bafora  H „ 

nyidf  wto  «•■  tUi  noBptaels  not  mkda  la  tika  in 
id  iton?  ludapo^iDtlr  of  tke  kdnntagn  of 
""tf,  how  cur  *°i  limple  vonld  it  b*Ta 
■an  m  (oia  bmo  to  hftve  turned  mil  np  tnia  to  Uic 
kobtiuUs)  itooiild  hare  bean  dona  ia  ft  tastfa  rart 
rfOatim. 

To  mmD7  amalNn  it  will  ba  ft  mftttar  of  indiffer- 
«M  wbat  EDrm  Om  item  mqr  ha,  Mdag  tka;  don't 
Bid*  thdr  OWD  taola— thoagh  their  poekala  mnit 
U— whUa  to  thftt  oUn  who,  liho  myieir,  lika  to 
■■ke  Oewawn  ftt^iiaDeaa,  ft  aimplifjiDr  of  uiy  port 
i*  ft  SftiD,  aad  tha  maraaMd  ftDeamer  multinfi  from 
ttft  altHKtiaDi  in  tha  form  in  thii  cua  would  b«  a 
frntRftiB. 

Efts  tha  aquftn  *tam  uiy  adTsntuoa  beaidea  tha 
iimiMul  pnea  to  tbe  maker  F  Blay  I  hn  bold 
aangh  toaakonr  wnrthy  mutar,  "G.  C.  C,"  to 
nj  whf  w»  abonld  imtor  the  aijiuiTe  atom  la  tho 
lOdsd  otui  P ^ J.  a. 


HZCKKL  FL&IIVe.* 


ncarlj  filled  wUh  the  niokfl  eolnticm  i  nickel  plalca 
lor  inodaa,  aad  Inaa  rode  to  anapand  the  piittDi  and 
mrk  in  tha  hfttfe ;  nitalile  tcbnIi  for  bb  alkaJt,  an 
uid,  and  aoft  water  for  alaftaiiMr  tba  work  before 
plftciDg  it  in  tha  Biakal  halh  ipoUahinft  and  buffing 
uttra,  Timga,  emaoi,  te.  Tha  bath  mRf  bo  con- 
poaad  either  of  tba  eUoridg  of  niokol  and  i 
or  tha  eoTrenponding  inlphate,  diaiolred 
water.  If  tha  latter  ii  ued,  the  aolntioa  moai  oe 
iitfi  nantrsl  and  ap  to  abmt  (T  of  b;dromatQr.  It 
ii  pnparad  br  divoiiii?  Jib.  of  the  ult  in  each 
bAob  of  wftter.  Tfaia  uH  ia  geDarall;  eonnidarad 
&•  hot  f<v  niahel  platinH,  and  eoata  only  1  30dob. 
tm  poDad.  Tiom  tbi*  batb  tbo  niokcl  can  be  pro- 
ttMf  deported  at  Sdala  ft  pound.  Tba  ehloride 
tab  raqnirea  abont  four  onnee^  of  tbe  gait  p«r 
pllan,  and  wocka  batter  with  a  aUght  acid  raactian, 
tta  tiiiiilaiiiij  in  woiUof  bring'  lowardi  nlkalinitr, 
•MB  with  gMftt  aipotan  of  anode.  Tbe  intenitf 
<(  tattvT  nnwit  nnat  b«  proporHonad  to  tba  bath, 
■al  ratun  ooDrtaot.  Large  hatha  utter  leu  re'iit- 
MM  lA  tba  eleetcia  Enrrent  than  thoie  of  ■mallor 
ba^ona,  and  eaa  tbenfon  be  worked  with  a 
fBtnnt  of  tonntlMit  Imb  tanalon.  For  a  bath  of  10 
pdlom  or  haa,  the  tonaion  of  tha  enmnt  ahonld  be 
fqnal  to  that  of  fren  S  to  9  flmee  eelli  (carbon 
■ad  Bu)  in  aariM.  Tha  expoaed  eiirfnoe  of  the 
riArf  BiiMM  ahonld  in  no  oaie  be  Int  tban  the  anr- 
hot  to  be  OMted,  bat  mar  *rith  ftdTantaga  be 
■nat^,  ^le  amotint  nf  battel^  power  for  a  RiTsn 
A  of  work  ihoold  be  in  aino  aurfaoa  aqoal  to 
•  to  be  oostad,  with  ears  to  preaarrs  the 
~'~i  of  tha  enrraat.  If  tba  onrrmt  is 
iall  white  or 


SCIENTIHO  NEWS. 


itinswill 
.     The  a 


1    plate    (carbon)  of   the 
nofraqaoitlr  dona  to  tha 

d  work  br  miasonneDtion.    Tha  work  ibonld 

ta  Mrapnlonalr  etaan  when  en  tared  to  the  batb ,  and 
■kenld  h»  earafnilr  mond  aboni  after  eDtariug  to 
baa  it  from  anr  adhering  air  bobblM.  If  the 
imibed  wnA  ia  to  luva  a  amooth  paliabing  Bnrfioa 
it  Biut  luawut  Boeb  a  enrfaoa  before  entering  tha 
lalb.  Hiekel  i*  hard  and  «naot  wM  be  bomiahed. 
Ttaoa  of  oil  and  qnaie  an  remored  br  a  hot  aoda 
aahfion.  After  dipping  in  clsan  watur  tbe  aaTfaM 
iibaed  from  filma  M  onde  bj  an  acid  batb.  If  tba 
««rfc  ia  of  iron  tke  aoid  maj  be  hjdrochlorio  diluted 
Witt  tkiM  or  fonr  TOlsBMa  of  watv  ;  if  of  Bappar  or 
ha^  W  nifcriE  aeid  dihited  with  abont  twentr  parta 
rfwiiw.     Briahtaa  tha  woA  in  Ue  aeid  dip,  thoD 

a  in  wBtatj  go  otbt  it  with  a 
vaiT  flna  Bftndt  again  dip  in 
Ifea  arid,  tta  oBiiUr  iB  aaft  waer.aiid  pUae  imaia- 
Ati^  ia  aimdt.  Tha  band  nnat  aot  wae  in  aon-  < 
tart  with  tha  anibflo-et  tha  work  aftarnmo**!  hom 
<k  ■&■£.  aa  tha  aliiihMl  toneh  m^  apoil  all.  On 
MBa«*l  •(  tha  work  from  tba  plating  buh  it  abonld 

bBBBMlhltllj  Jill  nil Ill  I  II Ill  tmaatarrnl 

to  hat  mtm,  which  wiU  oaow  it,  when  taken  out,  to 
diy  qaaddj  and  parfaaUr-  The  haih  ahonld  be 
aaaradman  notm.Baa,lokaepoutdDBtaBdfiataiit 

Br  •  Bttia  pnetiee  and  propw  ftttentian  to  tbeao 
dmpla  mlea  the  luokel  bath  maj  be  worked  coa- 
tmnoodr,  Month  after  month,  and  the  metal  de- 
faaitad  BiMotUr  Mid  with  oertaintr.  Magneto- 
daatria  nmelunai,  ancb  as  those  of  Grsmm  and 
WortoB,  are  now  graduftllr  raplamnK  galTanie 
Wtariaa  ib  lirga  aleatiii-plating  aatabliBhmenta. 


of  New  York,  who  baa  juit  entered 


•  Viom  tha  ScJiKlOk  Aniri 


THE  death  ia  aaitoiinced  of  the  Uev.  Jaaies 
Booth,  LL,D,.  F.S.H..  Tionr  of  Stone.  The 
deceased  waj  known  as  nn  oticompliahed 
mathemntieiiui,  and  wna  elected  to  the  Royal 
Society  in  184fi,  in  recognition  of  his  work,  "  A 
New  Uetbod  of  Tanf^nlial  Co-ordinataa,"  and 
as  the  inyentor  of  u  new  Byateni  of  p.irabolLO 
trigtjnoine^ry.  He  was  b1«>  the  foMnder  of  the 
niudem  Bjatem  of  eomnetitivc  examination b, 
which  ho  first  ndrociLted  in  ISlti,  and  put  into 
practice  ten  years  afterwards  vhen  chairuian 
of  the  Society  of  Arte.  In  1»69  he  vns  pre- 
Hented  by  the  Soyal  AHtronomiooi  Society  to 
tlia  living  of  Stone.  Buckinghamshire.  He 
diL-don  the  loth  inat.,  aged  71. 

MeaaiB.  lamay,  Imrie,  and  Co.,  the  owners  of 
the  White  Star  line  of  Atlantic  liners,  have 
announced  their  intention  to  convey  properly 
quiUified  observers  of  the  forthcomine  uclipBe 
of  Iha  Bun  to  New  York  and  back  for  tho  sum 
of  .£2(1— leas  than  tho  single  firat-class  fare.  Ab 
the  Pennsylvania  Knilway  Cooipiinj  will  carry 
Kuropean  oliaervers  frooi  any  of  the  ports  of 
arrival  to  Denver  and  bark  tor  .£11,  the  coat  of 
the  whole  trip,  an  far  aa  conTcyanaa  is  con- 
cerned, will  be  only  £34. 

The  Coiinoil  of  Dniveraity  Collaire  have 
determined  to  estahliah,  at  a  coat  of  £aX'O0,  an 
enffinearin^  laboratory,  to  bo  placed  under  the 
directorship  of  Prof.  Kennedy. 

Edison'a  carbon  telephone  ha«been  eclipaing 
the  peifoTiniuiceB  of  its  rivnls  by  carrying 
apoken  mensageB  from  New  York  to  PhiLidel- 
pbiu  in  perfectly  clear  and  diatjnct.tonci.  Tho 
new  telephone  derives  its  name  from  a  small 
circuLir  cake  of  carbon  fixed  in  tho  mouth- 
piece between  two  metallic  plates,  to  which  the 
positive  and  n^^tive  poles  of  a  small  battery 
are  respectively  connected.  Complete  details 
of  the  apparatos  have  not  yet  been  published, 
but  it  appearB  to  hare  anawerod  remarkably 
well  at  the  firet  practical  trial. 

At  a  meeting  of  tbe  Boyal  Society  of  Edin- 
burgh, lut  week.  Sir  W.  Tbomaon  read  a 
second  paper  on  "  Ijaata  of  Imperfect  Har- 
monies " — a  consideration  of  the  dynamics  of 
tbe  subject  of  Helmholtz's  theory  of  the  beats 
of  harmony;  Prof.  M'Kendrick  read  a  paper 
on  "  The  Theory  of  Vowol  Sounds,"  which  eipe- 
riments  with  the  telephone  have  done  much  to 
qualify ;  and  Prof,  h'orbes  described  somo 
apparatua  with  which  he  hopes  to  be  able  to 
detect  the  presence  in  dangeious  quantities  of 
fire-damp  in  mines.  The  mechanism  from 
which  he  expects  the  beat  resnlte  conaiats  of  n 
tuning  folk  and  a  Teaonnnt  tnbe. 

Prof.  B.  Weber  haa  been  investigating  the 

uees  of  mill  fires,  witb  eapeoial  reference  to 
dust  exploaionE,  and  tha  Vcrein  fUr  Ijewe'rbo- 
fleisa  of  Berlin  has  awarded  him  a  nrixe.  He 
confirms  the  conclusions  of  Mr.  Oalfoway  oa  to 
Borne  explosions  is  coal  minea  being  occasioned  ' 
by  the  firing  of  clouds  of  coal-dust,  and  states  | 
that  all  kiada  of  tlour,  when  in  the  shnpo  of  dust  | 
clouda,  are  inflammable. 

According  to  the  Gardetur^  Chronicle  the 
wood  of  tlie  Shola-  (/Bjchyoomene  aspora)  is 
useful  for  lining  the  bearings  of  delicate 
machinery.  It  is  better  than  cork,  being  softer 
and  leal  ^tty,  and  is  useful  to  close  a  joint  or 
*io  prarent  friction. 

M.  van  der  Ilurst,  of  TILrccht,  lina  found  in 
bo  lobes  of  tho  germinntinf;  seed  of  the  kidney 
bean  (Fhnseolus  vulgaris}  ii  ferment  which  can 
be  extracted  by  meaUB  oE  (,'^'cerint;,  and  which 
is  capable  of  transforming  albuminous  matter 
into  peptones,  and  atarcb  into  glucose. 

The  Oerman  Qeojrraphical  Society  celobrntes 
its  GOth  anniversary  at  the  close  of  tha  month. 
There  will  be  a  festival  meeting  on  the  30th 
inst.,  and  a  banquet  on  May  1,  to  which  the 
prinoipal  geographical  societias  of  Europe  havo 
been  invited  to  aend  repreaentntivea.  Ilaron 
F.  von  Richthofen  is  tbe  president. 

The  Dutch  Arctic  expedition  is  being  rapidly 
prepared.  Instead  of  a  couple  of  powerful 
veaaels,  the  Dntch  will  aend  out  oniy  a  small 
schooner  of  80  tons,  bailt  of  oak  protected  by 
pitch  pine,  and  coated  fore  and  nft  with  iron 
plates.     The  Willem  Barendaz  has  no  hold 


proper,  hot  is  fitted  up  for  the  comfort  of  her 
passengers.  Lieut.  De  Bruyne  is  tha  com- 
mander, with  two  snb-lientenanta  of  tbe  Dntoh 
nnvy,  two  pilots,  two  experienced  herring- 
finhery  men,  and  a  mate  aa  bis  officevt;  » 
nabiraliat  will  he  on  board,  and  Hr.  Grmt^  nil 
Kn(,'liah  gentleman,  will  join  tha  expedition  aa 
photographer. 

A  new  method  of  beating  tramcars  haa  bean 
tried  in  New  York,  with  the  view  of  applying 
it  to  the  Elevated  Railway  carriages.  On  eai£ 
side  of  the  cars,  under  the  Bcata,  steam  pipea 
]iin.  in  diameter  are  placed,  and  are  intuoaed 
by  galvaniaed-iron  tubes  Gin.  in  diameter,  the 
intervening  space  bein^  filled  with  lead.  1^ 
Rteam  pipes  ore  connected  with  the  boiler  of 
the  locomotive,  and  stonm  ia  pasted  throngh 
tbcni  while  the  train  is  stopping  at  the  stationa. 
It  ia  f.iund  that  the  heat  taken  up  by  tbe  aatid 
is  alnwly  radiated,  and  is  aufficiont  to  warm  th« 

A  new  repeating  carbine  haa  been  invented 
liy  Captain  Valmisberg,  of  the  Anatrian  army. 
The  uiechaniim  is  said  to  worlc  with  wonderful 
precision,  and  can  be  adapted  to  any  of  Uia 
usual  types  of  barrel.  The  cartridgea  are  con> 
tained  in  a  chamber  holding  nine,  which  are 
Huccessively  pushed  into  the  barrel  by  a  slig^ht 
motion  of  the  finger.  The  wholecbarge — that 
ia,  tbe  nine  cartrid^s  —  can  he  fired  in 
18  seconds,  and  the  chamber  can  be  re-fllled  in 
!)  seconds. 

Tbe  death  is  announced  of  Ur.  II.  Diub>n> 
the  maker  of  the  well-known  American  eawa, 
Mr.  Disaton  was  bom  at  Tewkesbury,  in  181S. 
and  at  the  sge  of  13  accompanied  his  father  to 
tho  United  States.  Having  served  his  time  to  a 
saw-maker,  he  commenced  business  for  himself, 
by  dint  o(  hard  work  and  technical  know- 
ledge be  succeeded  in  building  up  the  gigantic 
establiahment  whoau  productions  ore  known 
throughout  the  civilised  world. 

The  FboDOgruph  haa  been  exhibited  at  tbe 
Crystal  Palace,  and  the  newspapers  give 
descriptions  of  its  performances.  In  most  of 
the  reports  it  is  aaid  that  tho  action  of  the 
machine  "  is  reversed"  to  reproduce  the  speech. 
auise,  the  action  is  exactly  the  same  aa 
I  the  indentations  in  the  foil  were  mode  by 
tbe  vibrations  of  the  point  connected  to  tho 
diaphragm  spoken  against.  It  is  only  when  a 
different  dinphragc-.  is  used  to  reproduce  the 
sounds  that  any  change  in  the  motion  is  re- 
quired, and  it  is  obvious  that  the  roprodnoing 
point  must  traverse  the  foU  in  exactly  tile 
same  way  and  at  the  same  speed  as  the  point 
of  the  transmitting  instrument. 

The  dangeroDS  propertiea  of  carbonic  Oxide 
have  long  been  known.  An  atmosphere  which 
contains  only  a  little  of  this  gas  may  produce 
poisoning  and  death.  S^me  exact  experiments 
on  this  subject  have  lately  been  described  to 
the  French  Academy  by  M.  Qrehant.  He  con- 
cludes that  a  man  or  one  of  the  lower  animala 
--  jpelled  to  breathe  for  half  an  bouriB  in 
atmosphere  containing  only  ^'g  ^t  carbonic 
oxide  absorbs  the  gas  Id  such  quantity  that 
about  one-half  of  the  red  blood  corpuscles  com- 
bines with  the  gas  and  becouie  incapable  of 
aK'iorbin^ oxy^n ;  in  an  atmosphere  containing 
^.'  jof  carbonic  oxide,  abont  a  fourth  of  tbe 
red  ccrpuaclcs  combine  with  this  gna.  Theseare 
important  results  both  tor  physiology  and 
hygiene. 

A  series  of  interesting  eiperimenta  on  tho 
comparative  durability  of  iron  and  st«el  roila 
has  lately  been  corriod  out  on  the  Cologne- 
Miudcn  Hallway.  (The  chief  results  are  given 
in  Aniuilei  IndiutrUllts,  April  7.)  In  1B64  a 
number  of  rails  of  different  manufacture  were 
laid  near  the  station  of  Oberthauaen,  on  the 
most  severely  worked  portion  of  the  line.  It  is 
shown  that  the  passage  of  1,340,000  axlea  woe 
neces.'^ary  to  wear  the  Bessemer  raila  1  milli- 
metre.  Replacement  of  rails  took  place  from 
timetotime  tin  1S71.  to  an  extent  which  isshown 
in  a  table.  Of  the  1935  mils  replaced,  1K>4  were 
tirokcn  in  full  section,  227  in  a  section  at  a 
fish-plate  hole,  and  60*  were  rendered  useless 
tliroujfh  various  causea.  Since  lH74the  number 
of  rails  requiring  replacement  has  been  con- 
9t.^ntty  diminishint;  instead  of  increasing  aa 
previously.  This  is  bucauae  most  of  the  dete- 
riorated rails  have  been  auuh,  not  tlirough  lack 
of  strength,  but  through  somo  fault  of  monu- 
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{aotnre,  whicli  iMCAQie  appaient  only  after  some 
months  ot  aetvice.  Lastly,  while  in  1870  it 
-wu  neccBBBiy  to  renovate  ?'T5  of  the  total 
Unetb,  in  1877  the  proportion  is  only  113.  tea. 
titjlng  to  the  adTftutage  of  steel  over  Iron  nuls. 

At  the  works  of  the  Cockerill  Company,  in 
SertUnK,  two  rails  of  60  metres  length  h&ve 
Utely  ^en  colled  for  the  Farls  Eiuibition ; 
before  catting  down  they  were  G3  m.  At  the 
FhiladelphU  Exhibition,  in  1876,  rails  ot  ISm. 
length  were  exhibited. 

In  a  commouication  to  the  Berlin  Academy, 
Prof.  Buff,  of  Oiessen,  deecribea  the  effect  of 
lightning  ou  a  lightning  condnctor,  which  he 
had  carefully  t«sted.  Piof.  Bleu  said  the 
reanlt  fnlty  confirmed  his  opinion  t^at  the 
nsistance  of  a  conductor  to  lightning  is  very 
mDoh  less  than  its  galvanic  resistance.  The 
earth  oonnection  of  Prof.  Buifa  conductot 
oS««d  to  the  current  of  a  carbon-rinc  battery  a 
resistance  200  times  greater  than  that  of  the 
lightning  rod.  Had  its  reaistsnce  to  lightning 
been  even  distinctly  comparable  to  this  large 
resistance  to  a  weak  electric  current  the 
lightning  would  bo  doubt  have  passed  from  the 
iron  oondactor-rod  through  the  copper  branch 
wire  to  the  gas  tubes  only  two  decimetres  off. 
It  went,  however,  without  doing  any  injury, 
tliroDgh  the  conductor  into  the  moist  ground. 

We  learn  from  Lei  ^oniUithat  M.  Weber,  of 
Hummel-Badeck,  in  Prussia,  has  invented  a 
useful  machine,  of  simple  construction,  for 
levelling  roads.    It  requires  only  two  ho 

and  two  attendants,  and  it  can  accomplish 

short  time  work  which  has  hitherto  required 
SO  or  60  men.  It  can  work  as  well  onetones  as 
on  bare  ground. 

Bope  lines,  it  is  known,  have  come  largely 
into  use  in  these  times  for  horizontal  tiuns- 
missian.  The  invention  is  an  old  one,  and  it 
proved  to  have  been  in  operation  in  Qermaoy 
as  early  as  the  fourteenth  century.  From  a 
drawing  ceprodnced  in  the  D.  AUg.  Pol.  ZtHaiig, 
it  appears  that  in  Japan,  too,  the  system  hae 
been  known  for  centarias.  This  drawing  re- 
presents two  steep  rocks  (on  either  side  ot  an 
arm  of  the  sea),  one  a  little  higher  than  the- 
Other,  connected  by  ropee,  along  which 
■long  baskets  containing  persons  or  goods. 

The  Qse  ot  steam-engines  in  Prussia  hat 
rapidly  incressed  of  late  years.  Whereas  in 
1861  the  united  force  of  all  the  engines  mat 
equivalent  to  167,193  horse.power,  the  force 
amounted  in  1S76  to  685,559  home-power. 
Locomotives  are  not  included  in  these  figures. 

One  ot  the  most  curious  recent  applications 


where  the  face  of  a  sitter  appeared  in  the 
trait  covered  with  spots,  although  none  i 
visibleon  the  skin.  On  the  day  following  that 
on  which  the  picture  was  taken,  an  eruption 
did  appear,  and  the  poreon  afterwards  died  of 
Tftiicuoid-  The  feeble  yellow  of  the  incipient 
pustules  had  Evidently  affected  the  sensitised 
surface,  and  the  disease  had  shown  itseit  to 
the  camera  before  it  had  been  recognised  by 
the  doctors. 

A  fanciful  genins  has  suggested  to  the 
Beitntifie  Amtritim  that  it  is  now  time  to  cele- 
brate the  completion  ot  the  first  cubic  mile  of 
humanity,  and  gives  a  calculation  to  show  that 
the  bodies  ot  all  mankind,  from  the  first  Adam 
down  to  the  present,  if  closely  packed  withoul 
diminution  ot  volume,  would  exactly  fill  that 
space  !  The  aggregate  weight  of  nil  mankind 
to  date  is  estimated  at  4,212  million  tons. 

A  new  multiplex  telegraph  apparatus,  dif- 
fering considerably  from  that  of  Meyer,  has 
recently  been  constructed  by  M.  Qranfeld. 
Commissioner  of  Telegraphs  in  Vienna.  He 
calls  it  the  "Hughes  Perfecter  "—Hughes' 
apparatus  being  employed  in  the  system.  M. 
lleyer  says  the  per^cts  can  be  arranged  tor 
4, 5,  6,  on  to  8'told  work.  (An  exact  descrip- 
tion is  in  preparation.)  The  apparatni  is  now 
at  work  between  Vienna  and  Prague,  and  is 
said  to  have  far  excelled  Meyer's  multiplex — it 
gives  more  correct  writing  and  better  syn- 
chronism. The  latest  performances  of  the 
perfecter,  with  106  to  107  rotations  per 
minute,  gave  an  average  of  30  telegrams  per 
keyboard  an  hour,  while  the  average  of  Meyer's 
instrument  was  21  telegrams ;  the  maximam 
performances  were  35  and  276 respectively. 


LETTEES  TO  THE  EDITOR 


[IT*  is  Mt  luU  wunOm 


laausB  HsoXAaio,  U,  THubxiMrHt,  Oamri  i>ari«n, 

la  Clwgwi  mi  Pft-aHf  Oritrt  ta  U  M>d<  Fiyot-I'  (a 
I.  FuMoaa  Xowus*. 
*.■  la  cmbr  taJteOIMt  MWflM.  Otrrmpomimilt,  wlwi 
ntaog  */  OHV  C<n*r  mtwvimihi  inttrM,  will  Migt  hv 

tU\  it  a/pftan, 

"IwoniaiaTt  siWiuiMwiHsirtst  he  kmwi,  vA  t 
■Bah  M  |i«  kDDWl,  Mt  DO  Borai  and  tbat  not  in  Ihii 
atlj,  bat  In  aC  otlHr  nbJsoUt  For  inehitMncia  oaj 
'----  tat*  psrtkmlsr  knaiiiadn  and  axparlwa  ot  tbr 
t  of  nuh  a  pmn  or  soeb  a  " — *-'-   "-'  —  '- 


and  ret,  to  ksap  a  olnttw  with  this  MOt  pitlviflo  id  hii, 
wUlandBtskotoWTitaUMVliololiodjoldijikikii  avloi 
(mm  wliaaos  gnat  iBConvMdonoM  dtrin  Ibalr  adglnaL*' 
-Mottaitn^t  M— am. 

BTBU.AB  PEOTOHIITRir  AJTD  TSX 
HABVABD  OBBEBVATOBT  —  THB 
APPBOACHIITa  TBAN8IT  OT  HUB. 
CUBT— THB  MBTSOB  OF  APBUi  Snd- 
y  ZJ:0HI8-THB  AJTTianiTY  OF  JIAJS 
— THBOWINa  COI.D  WATBB  ON  SUN- 
BPOTTBBY'— PHOTOGBAPHT  Or  THB 
BUD  BND  or  THB  BFBOTBITU-THB 
BBITIBH  WOBEUAN— THB  HODBBN 
JAFANBeS  AND  TBS  ANOIZNT 
BaTPTIANB— OBBNBVATOBir  BITnA- 
TIONBi  HATBBB  OUT  OV  PLAOB. 
114245.]— Ha VIKO  (in  comEaon  with  gereral  of  tu j 

brother  oorrespondi   -  ■ '    ' 

to  deplore  in  theit  .  .    . 

eooditioD  of  Stellar  Photometry,  it  is  with 

■atiifsotion  that  I  God  in  how  pbili 


AnBoal  Brport  of  that  Observatory,  preMntsd  to  the 
TiiititwCammitlesODtheaSth  of  laat  November.! 
lain  (bat  the  Oraat  Eqoatonal  ot  ISio.  is  aperture 
has  been  prsotioaUy  livoD  upta  the  Photometr*  of 

varions   Celsstial  ot^     — ■  ■■■-   '- = ' 

oriffinali^  ot  the  msthods 


Almanat  we  find  that  the  •»!•  ot  contaat  at 
ii  45°  tiom  N.  towards  E.— i.*.,  in  Um  diieetios  in 
which  tha  position  aoRle  at  donbls  stars  is  always 
msasured.  WehavelMB  on^Mmake  tbs  ICsra- 
metar  Verniers  read  45°  and  8iS°.  sad  the  flxed  «in 
tha  ■nndiasHfarieally  MUpMSthro^ihtke 


to  the  N  E.  portion  of  thsSnn's  limb,  and  thaselMl 
point  at  whiob  it  tonsbaa  will  b«  that  «t  the  i^rsia 
ot  Ueroory,  _  It  may  be,  tbongh,  that  jmr  Mir- 
lerpondflDt'a  initrnment  u  simni*  moantod  on  an 
Kltaiimnlh  stand,  and  that  it  n  fnnishri  with 
iiothiag  bajond  thrss  or  tonr  HnygbanlBn  s*^ 
Tiiece*.  In  this  oaas  he  had  better  itratoh  twospilar 
ihreadi  accurately  at  rijthl  angles  aanaa  the  dio- 
lihnigin  in  the  tocna  ot  tha  eyeglssi,  in  an  niiiiifaiMi 
rnagnitjin^  not  more  than  70  timei  (m  as  to  tats  in 
tha  whola  diK  sf  tbs  Son),    The  fi^  may  tbso  bs 


rep  relented  thos — 


Is  sdopted  to  seenre  strictly 

1  oooipBrabls  reanlta  are  very 

striking.  In  additios  to  tbs  determinatiaD  of  tin 
relative  magnitadea  ^  varioos  double  stars,  a  moat 
elaberale  series  of  oompsrisoni  of  the  briabtneea  of 
ths  two  newl7.disooTerad  satellite)  ot  Mars  •rai 
made  l^ter  thnr  dsteotion  by  Proteasor  Hall.  The 
prseaatioDS  taken  to  seeoro  an  equality  of  illnmina- 
tiaaiuths  two  fialdi.ia  one  of  which  Man  wu,  bya 
■pacial  arranESmeat,  reduced  to  preciKly  tbs  same 
hrishtneeB  aa  the  latellite  under  oompanson,  leave 
nothing  to  be  deafrad.  Tha  companion  ot  the  iatel- 
lites  thamnlvea,  inter  n>,  wai  cttacted  b*  another 
method  g  bat  one  of  eqaal  iDgenaitj  and  simplioity. 
It  ii  a  Bolewortby  fact,  disoovered  during  the  mokiog 
of  these  determinatiDns,  that  the  outer  sateUito  does 
not  partake  ot  the  red  oolonr  el  the  planet  ilseU. 
The  relative  biightoess  of  Jupiter's  satdlites  has 
also  been  maunrod,  and,  what  will  be  a  great  boon 
to  obaarren  o[  variable  atari,  and  ot   small  atari 

Knerallj,  the  eye  eatimatiana  of  the  magnitudes  ol 
a  more  minute  atari  (lo  which  we  hare  now 
mainly  to  troit)  will  at  no  distant  date  be  replaoed 
bi  rigidlj  seenrste  measurenienls.  I  hsva  niarrad 
chiefly  to  tha  inbject  of  steltar  photometry  in  oon- 
nection with  thii  Beport  at  the  Harvard  Obiwa. 
tory  aa  being  one  ot  the  ohiet  intareat  to  amateni 


noderpaid  aa  it  ii — leemi  to  be  ot  tbs  highasi 
charaotar,  and  to  inrolve  ao  amoont  of  labour  un- 
eurpasBed,  lo  tar  as  I  know,  upon  either  eide  oF  tbc- 
Atlantic.  A  einftla  example  may  anSce  to  jagtifi 
thii  aaiartion  ;  and  it  wiU  be  needtesi  to  sav  mon. 
than  that,  eince  the  8io.  Meridian  Circle  wai. 
monnted  m  1S70,  no  le»  than  40,600  ssparate 
obeervstionB  have  been  made  with  it. 

I  am  vary  glad  to  reapond  to  tho  reqnent  pre- 
ferred by  "  Mao  "  (in  letter  141S5,  p.  117).  and 
certainly  do  not  "  grudge  the  trouble  ot  writing," 
became  I  am  perteolly  eure  that,  viere  I  to  require 
intormstiou  on  any  point  on  which  it  was  in  the 
pDinr  of  "  Mac  "  to  supply  it,  he  (in  common  witb 
Bcorea  of  my  brother  readen)  would  willingty  fur 
niih  what  I  wsa  in  quest  ot.  In  the  ontiet,  thsn,  1 
do  not  know  whether  my  qnariat  is  the  po'eeaiar  ol 
an  eqDatoreal  or  not  {  bat  preiuming  him  to  be  eo, 
and  that  it  i>  tumiehed  with  a  micrometer,  the  Gni 
thing  to  do  will  be  lo  determine  the  point  ot  the  Sun'i 
limb  at  which  ingrrsa  will  take  plane,  so  u  to  knon 
preeiiel7  where  to  look  for  the  Grat  indentation  dI 
the  Sun'e  limb  caniM  by  tha  entry  of  the  placet 
We  will  BUume  that  the  miorometer  ia  in  adjaetment 
—that  ii  to  lay,  that  tha  Vemien  read  360°  s>nd 
ieO°,  and  that  a  itar  eontiniiss  lo  be  threadsd  apon 
ions  of  ths  morable  «iiw  dnriag  its  poMaga  aenu 


o 


is  ths  time  ol  ingrsH  approaohes,  ths  whole  sr^ 
pisee  must  be  rotated  nntil  ths  horiionlal  wm 
tonohes  tha  north  or  strath  point  ot  the  Son's  limb 
Inriog  its  entire  taaoni  tuoogfa  the  field.  Thk 
idjuitment  bcdng  sffecled,  and  baviss  it  undis- 
turbed, the  tsIsMOpB  most  be  ihitted  until  tha 
■rires  cross  in  ^  centre  <^  the  Ban's  dise,  si 
tfaowu  in  the  figure,  and  then  ths  ingress  of  tW 
planet  will  take  plaoa  at  t,  45°  from  ths  noitt 
^or  bottom)  point  ot  the  Snn'i  limb,  towards  lb* 
Hght.  The  uarturs  of  the  tslssoopt  sbonU  be  eit 
down  to  2iii.  by  means  ot  a  diapbium,  and  a  ve^ 
Jssp  bias  or  green  (or  pn/eraUy  to  sitber,  "  Loi^Ml 
•maks"-«oIoaTad)  oe-shade  be  serswtd  on  ta  tbs 
Qspisea.  These  arrangeaienta  bsing  mads,  tba 
inetant  at  wMoh  the  Gist  indentation  at  t^  8aa*k 
limb  beoomss  apparsnt  should  beearstally  noted,  sal 
at  (and  in  faot  before)  thjs  time  s»eoiBl  attantka 
tiiould  be  directed  to  aiosrtain  whether  the  body  tt 
Heronry  itaolf  ia  visihis  onindt  qf  the  Sun's  Uwi  ; 
md,  it  10,  ths  preciae  appearance  presented.  This 
mult  be  watohed  for  lutil  the  planet  is  fairly  on  ta 
'.ha  Sua.  Then,  aa  tha  planet  adranosa,  llis  riaiss 
tion  ot  ths  "  falaok  drop  "  or  ligament  (ooaeemlng 
ivhich,  in  conneBtion  with  the  Traaut  of  Tsnas, 
there  has  been  lo  mnoh  disontaion)  ebonld  ha  eaiw- 
tuUy  looked  tor.  With  referenea  to  this  phmnmsnoa. 
[  may  oaotion  ineiparienoed  obserrvs  that  tbv  an 
more  hkely  to  lee  it  it  thoy  amploy  eye-shade*  «I  tsa 
Ught  a  Unt-uDdue  glare  DaleriaOy  assistiag  tt. 
Well,  having  got  Mercury  fairly  on  to  the  Son,  and 
watched  tor  the  mptnre  of  Ou  ligament,  if  any,  tb* 
sarefal  attmtion  of  tha  observer  ihoald  be  dsratad  la 
ueertaining  whether  anything  in  tbs  shape  of  sa 
snieola  snrronnds  the  pUnst,  sad  also  wlietbsr  a  im 
minate  biilliant  spot  appean  anywEereupon  its  UaCK 
disc.    Tha  aoneicd  fignre,  sopied  Irom  a  drawiichg 


Dr.  Huggini,  ot  tha  Transit  of  Mrronrr  in  ISffi, 
Nov.  5  (R  A.B.  Monthly  Sotien,  Vol.  XZIX.,  p. 
27)  will  ibow  "  Mao  "  and  othsn  what  to  look  oat 
ror.  nnfortunately  ths  Son  wiU  sst  lea*  than  tmtt 
an  hoar  after  tha  nearest  appraaoh  et  tha  planet  ts 
its  centre,  so  that  there  wtU  be  bnt  litUe  mora  of 
intf  reet  to  watch  for.  One  oantioa  I  wonld  livs  to 
all  who  may  be  able  to  observe  the  oonring  ftaaai^ 
and  that  ia,  whatever  yon  reooid  oc  draw  do  i(  e« 
therpot,  with  your  eye  at  the  telaom.  Never  tRNt 
to  memory  in  such   oaaes  us  this.    HenU  aottm  at 

I  phenomena  are  singularly  unlike  J 

[reipeot  that  Ih^  by  no  ir '" 


like  Mrt  wii 
IS  iaHnnii 


Amn. !«,  18J8.         ENGLISH  MEOHAMIO  AUD  WORLD   OF  SCIENCE:  Mo.  863. 


ar  ehM»i»o»»tar,  ihoiiU  mak*  DCMiuci  of  the  auet 
Mdten  at  tba  piMMt  fron  tine  to  time  on  tha  Snn'a 
Sm.  nd  Ibat  •  h%h  power  win  be  kdraat^taoiu  io 
nA  *  CMt,  rinw  Bwan  will  exiit  at  aoeanlslT 
Mm  liiillliil  the  pmnt  of  tba  Biin'i  limb  at  whioli 
iwran  willhke  place. 

Aa  I  did  Bot  iM  (be  Tinut  at  tba  Mi  iiufmnt  I,  ol 
(KM,  know  MitUu  •■  to  tha  looklitr  wbauoa  the 
lliteor,  deaeribed  in  Mtar  14197  (.p.  117),  appawed 
toha*e"reBaiiiad  atationarr  betwaen  Orioa  ■  belt 
laiSaim."  I  am, moiMTW,  eqnallT  ifrnoraat  of  Hr. 
lfM>»8Btth'l  poaitioii;  bnl,  aunmiu  it  te  b« 
iDterrkl  Mm  that  of 


boand  to  aiaoata  the  work  tar  nhiah  ha  ia  pud— 
irall  and  pnDotaaJL;  ;  and,  irhetbar  "Leidhold'' 
(laltw  14231)  lik™  it  or  not,  I  most  raiuiata  mr 
baliflt  that  the  man  wbo  deliberKtslr  built  a  great 
iron  pipe  into  tha  mbitanoe  of  a  itooe  wall  waa  a 
raaoU-    Tha  mantioD  ot  "I^idhold,"  by  the  waj. 


onjt] 


ndoaaii 


tta  I'iMea  Mmepoiidaot,  it  is  tolarablr 

icallai  nlgbt  diapUee  a  nataor  whiah  \. 

mA  to  ataMi  aw  otant  opoo  the  face  of  the 

vWial  Taolt,  ud  that  theretore  lacb  an  objeot 

■iiht  vary  wdl  apptar  near   Cauiopeia   to   one 

gtNrrer,  utd  betweaa  Orion  and  Siriaa  to  anothar. 

•' Aigoi"  (aubtj  Saeii,  p.  lania  oertainly  rSeht 
>k»t  T  Leoaie  b^E  a  eloasr double  star  than  Cutor, 
Tka  cOBiMuanIi  of  the  latter  atar  ara  abontST" 
a^ ;  wbile  tboae  of  r  Leanis  ate  onlj  aeparated  In 
a  interral  of  ±  S*.  I  do  not  poaiaaa  8\ogg  i 
"  Obarratiooal  Atta«ao>aTi"  bat  tin,  aeema  a  f  ami; 
ilw  eoHponeaia  of  Castor. 

33654,  p.  128)  ihonld  get  tbat 
-.   -jikie'e  ^' Grret  Ice  Agr."  of 

'  aspeara  on  p.  421  of  your  Xlxtb 

Tobne;  CtcOtt  CHiUBata  and  Time  in  their  Geological 
MaliaBa,"  or  Sir  Cbariai  Ljall'a  "  Antiquity  of 
Xu."  AnoranafUMM  book!  will  furnish  him 
T&  appnnmat*  eboDoIogieat  data  ooDoeraiDg  the 
tdrteDC*  of  Man  npoa  Earth. 

The  atan  in  tkair  eonael  leem  to  bn  flphtiaR 
■laiBat  Siaoa,  and  tba  ([  belien)  nnprnedental 
niahdl  of  naarly  Kn.  in  22  boun,  measnrad  at  tha 
Bagral  Obaarrataaj  on  tba  lOtb  inatant  (at  a  time 
■Im  bo  Iraee  or  veatiga  of  a  Fpot  baa  appeared  epon 
Iba  Snn  for  T«n  many  week*)  wontd  almoat  appear 
tebare  JMBMiaeil  in  rebnke  of  tba  iBnoranoe  or  pre- 
'  bj  Dr.  Lyon  Playfair  in  bii 
— '  '-"-a  debate.  In  oonneo- 
«  way,  tbars  wa«  ■ 
he  Boyal  lustitntio: 

,_ _, bof  Uit  May,  whi(_ 

■f  be  read  in  tbair  Jounuil,  and  which  ia  emioentty 
«Mbj  of  pamial. 

Iieenacotlon  with  tha  attempt  nfMaa>n.  Cbriitie, 
im,  BDd  Co.  to  oaat  Hr.  Benyard  from  tba 
of  tha  Boyal  Aatnmoniiaal  Society, 

la  ot  the 


ZOE. 

r]4317.1-I  ciWNor    allow   tbe   _^ 

■  W.  C.  P."  (14213,  p.  121),  to  pau  withont  i 


few 


ili^a  leeant    meet    renwrkable    reMMchea  a 


;  and  I 

I  DttarndginE  tealimony  to  the 

fUeh  haa  thni  been  made  in 

a  tba  gnat  f  otare  which 

ItniainB  thai  tbe  ohieot  wbioh  T  had  in  riew  in 
m^  tha  «i(Ub  patagiapb  in  latter  14134  wonid 
MM  to  hwa  been  aamawhat  miaundsatood,  I 
iJiiWii,  Terr  brieflr  indeed,  tbe  eritieiama  npoa 
Mr  iiika  whiah  appear  npon  p.  142.  Id  tha 
■*«tkeD,Idabopetba*"Sigma"  Cotter  14229) 
iaa  nat  attrflnite  to  me,  peraonally,  tba  bopelrBs 
■ht  <<  tha  anppoeition  ''that  there  eiiati  lome 
i%bl  in  tlieaa  wbo  elaiin  to  he  the  uppar  eUiaea  to 
RfAa,  «a  titiir  own  teraia,  Mrrieea  from  thoae 
tif  aaniiiw  tta  lows  claaaae."    Merely  aa  an 

■■ * —  tmtt  in  Sodology,  eTery  oontraet  muat 

■■B  Hiia^  anai  and   arary  nan  haa  a  diatinot 
^^toatgnlMUalabonT  (or  whatarer  eba  he  ha* 
"^   ~~  '~i  aaeerdaooe  with  hie  own  conTiolioa  or 
At  tlH  aama  time,  thonsb,  I  deny  his 

Istato  to  aoT  aibar  man  tha  wagaa  whiob 

bii  to  iua^ai,  arte  interfere.  In  any  ahape  or 
iln  may  be  oonteated  to  acoept 
tbaa  that  iiad  by  •  Trade 

datioB.    Admittinr,  howarer, 

tl  tta  hall,  tba  right  ot  tha  indiridnal  to  make  the 

abaat  Mlflain  be  can,  I  think  that  the  penao 
wbem  ann  baTgain  it  made  baa  an  aqnu  right 
■-   -■--"  he  fairly  weU  done 


Srs-'ss^ 


_    J    large    Imng     __ 

D  boot — *ha   declined  to  h 
a  Snoday,  and  wbo  » 


toOMd, 

Km  bU  baB-patt  two  thia  morning,  and  I  moat 
Itkbadnd  bManw  ticep  ontF"  leay  thatany 
M,  to  W  pa«F  er  be  he  paaiant,  who  accepts 
Han  to  latan  for  Mnioaa  to  he  rendered,  is 
— WlM  to  » ltn»  Ptoportian  at  oaaea  k«ally) 


(donbtlaa*  anintantionallTl  griaironB  wrong  in 
ing  that  I  aeknowledged  that  I  "  only  eared  for 
notieing  workinir  men  at  all  lO  long  aa  I  reqalred 
their  l^nar."  Ccrtunly  he  may  aaarch  my  lettert 
thniagh  and  throngh  witbont  finding  a  aingle  sen- 
tenoe  to  joitify  any  sneh  ttatemeat ;  and,  eqnaU]- 
oartainly,  it  is  wholly  without  fonndatiou.  All  I 
did  say  wai,  that  I  wae  not  an  employer  of  Ubonr, 
in  the  xenH  of  carrying  on  any  trade  or  baiineaa. 
I  ihonld  DO  mora  eipeot  aa  abaolatfly  impartial 
opinion  from  a  Maiter  Builder  Chan  I  ahonld  froin 
a  Jonroayman  Masao  ;  althoagh  the  aaparior  &dD^ 
cation  ot  the  former  wonld  ^rotiably  gire  man- 
weight  io  anch  opinion  than  in  the  caee  of  th^ 
litter.    It  waa   because  my  pertonal  (by  which  I 


Una  on  tbe  >i 

my  being  indiff...       ... 

may  probably  aatoniih  "Laidhold"  to  leara  that  1  i 
hare  ^waya  taken  a  lirely  interest  ia  his  welfare  .  '. 
that  I  am  ooDanlted  by  him  OD  a  variety  of  pointa,  ' 
social  and  legal* ;  that  there  ia  no  cottage  within  a  : 
radina  ot  a  mils  and  a  qoarter  from  the  ipot  wbenef.  ; 
I  am  writing  thia,  withm  the  walls  of  which  my  wift- 
is  not  to  M  found  if  the  family  are  \a  Iroablaor 
diitreai,  aad  that,  in  my  very  small  way,  I  have 
poisibly  done  in  my  time  qaitfl  aa  maeh  for  tbe  I 
British  Workman  aa  even  "  Lsidhold  "  himself.  'II  i 
I  cared  leas  tor  him  I  might  well  ait  silent,  while  ht  i 
is  using  his  best  endeaTaura  to  drira  trade  out  ol 
the  eoDDtry ;  and  to  encourage  tha  importation  ol 
German  masons.  Siiediih  carpentry,  and  Belgian 
looamotives.  The  faot  is  that  tha  whole  question  is 
tersely  summed  npby"8igma"  id  his  peroration, 
where  ha  aaya  "  the  working  ciassea  are,  no  doubt, 
endeavouring  to  eiareise  their  jnat  right  to  claim 
a  larger  share  ot  tha  fruita  of  their  labour.  WhtVxer 
they  art   doii 


means  ot  rodi.  Saw  to  any  one  who  like  myaalffbaa 
bean  npaa  tha  atoge  and  inepeoted  tha  Egnrea,  and 
can  believe  the  arideaoe  of  his  iania*i  this  i*  tiBply 
absard.  Tba  elavamea*  of  tha  whole  tUag  (and  tbia 
appUaa  alao  to  F*Teho)  ratta  npon  tbe  abaolnto 
cnrt^nty  to  an  intelligent  obserrer  that  do  taogible 
or  viaibla  eODDeetion  edatt  betwaen  tha  Agar*  and 
the  floor,  and  I  can  only  anppote  that "  W7  C.  F. " 
has  Been  tham  tram  tbe  back  of  tbe  ball  or  from  the 
gallery,  uid  eunot  bava  been  npon  tha  tt»g». 


[.  Utage. 


jtmper,     A  B^ 


It    i 


indeed  ; 


I  another  and 


1   ]ni 


am  oonviDoed  of  two  pointa — rii.,  that  tba 
operator  is  behind  tha  screen  at  the  back  of  the 
stage,  and  that  tha  force  applied  ia  eleotriei^  or 
I  moRDetism,  tba  aketob  bung  drawn  npon  a  larger 
scab  by  a  magDet,  and  the  pencil  held  by  Zoa  foltowa 
I  the  moTsmeDts  ot  this  mn^at  (like  tba  point  of  a 
I  compass)  behind  tbe  terean,  aad  I  feel  aanGdeut 
I  that  tba  drawing  could  not  be  produced  it  the  paper 
wrre  turned  towards  the  spectators.  Tba  oaty 
difficatty  in  the  way  of  this  theory  ia  whether  a 
Buffioientlr  strong  battery  or  msgnat  :an  be  mode  to 
meva  the  band  at  the  ueeeaaary  distanoa.      H.  H. 


because  I  sincerely  believe  that  tha  Organs  of 
Labonr  are  luring  the  workman  on  to  ultimate  rain 
by  repreaeatins  him  as  tbe  very  salt  of  the  Earth, 
and  l»  prodaimiug  that  Capital  eiista  merely  (or 
his  behoof,  that  I  have  offered  this  abort  explana- 
tion of  the  motiiea  which  actuated  me  in  writing 
my  original  latter.  Otbarwiae  I  should  have  baan 
ooatent  to  rest  under  the  covert  impntationi  aoa- 
Uined  in  tba  lettera  of  "Old  Plonghmaa"  aad 
"  Leidhold,"  that  I  am  a  mere  bloated  Aristocrat 
wbo  regard  my  sooial  inferiora  as  having  been  aolaly 
created  for  my  personal  behoof,  and  to  minisUr  to 
my  eaae  and  enjoymeDt 

Beply  31875  (p.  145)  reada  almoat  like  a  paia- 
phraoe  ot  aeoa.  35  and  8S  ot  the  "£atarpa"  ol 
Berodotua. 

In  answer  to  queir  32714  (p.  151)  "  H."  muat 
have  a  carioniidaa  of  the  nature  of  the  employment 
of  the  staff  of  the  Boysl  Ob»er»atory,  it  he  imagiDM 
that  aoy  tingle  member  of  it  oould  or  would  ever 
hare  been  appointed  who  did  not  poesess  a  thorough 
knowledge  of  arithmetic  ;  to  say  nothing  of  mathe- 
matics generally.  There  is  nortorer.  I  believe,  no 
raoanoy  at  Greenwich  now.  The  only  GovEmment 
sitnations  for  wbioh  "M."it  apparently  qualiSedan 
that  ot  a  "  Boy  Writer,"  for  which  poat  there  are 
frequent  (I  thick  weekly)  eiaminnt'iona  in  London, 
the  tea  being  2<.  Gd.  The  pay  is  4d.  to6d.  aa  honr, 
or  that  of  a  Post  Telegraph  boy  or  newspapv 
lorter  ;  the  telegraph  boya  getting  Sa.  a  week,  and 
Ihe  newspaper  sorters  9a.  These,  however,  are 
learcely  "  acience  branches." 
A.  Fellow  of  tba  Boyal  AatronomloBl  Soolaty. 


doublh  stab  ksas  oahtob. 
To  M.  OaDdlbert  and  Othara. 

[14246.]— I  DO  Dot  rtooUeol  having  paid  mnch 
attention  to  O  I.  175,  and  am  pretty  certain  that  I 
laver  divided  it.  The  wcatbnr  has  here  been  very 
infavonrable,  except  on  April  4,  when  I  bad  a  very 
Sse  view  of  {  Cannri,  and  would  bare  looked  at  the 
other  had  I  thought  of  it.  Can  any  one  oblige  me 
with  a  reoant  meaanre  of  {  Cucri. 

T.  W.  Webb. 

Less  than  7S  hgnn  prior  Co  pruning  Uitw  lines  I  had  a 
brii^klayar  coiuoltlng  mo  with  reference  to  an  anhiLppy 


3ermn^.  Borely  the  face  sf  peopla  in  thia  rank  ol  Ur* 
malciDg  me  their  oonfldant  In  their  mOHt  printe  nfttCera 
Is  linrdij  corwonanC  with  the  luppoiition  that  I  reptrd 
them  with  tlia  supercilious  oaDtampC,  md^  tresC  them  in 
the  di  haul,  an  hm  sQle,  iiith  which  "  Leidhold  "  credlu 


THB  I.TnrAB  OBATBB  THBSIT. 
To  "r.B.A.8."  or  Mr.  Birt. 
[1^48.  |-0h  Tbaraday  last,  April  lid.  ah.,  I 
turned  my  instmmeDl  on  the  triple  crater,  Thebit. 
I  had  on  one  or  two  preriona  ocoaaloDi  loaked  nn- 
BDCcesatally  tor  the  amallaatof  tha  three  craters,  bnt 
on  this  ereaioi  it  wae  beaatifuUy  distinot-    I  picked 


ia  not  oentnlly  plaaad,  but  aitnatod  dose  to  the  wall 
of  the  amall  oralar,  whore  it  abnts  on  tha  middle  one, 
or  crater  namber  twa.  That  part  of  the  small  crater 
waa  filled  with  dark  shadow,  in  which  a  brubt  speck 
of  Kght  appeared,  aasbown  in  the  sketoh.  lassnmed 
this  to  be  light  reflected  from  the  aummit  of  the 
Dsntral  eoDe,  and  shaU  be  glad  it  "  F,B  A.8."  or 
Mr.  Birt  will  lundly  inform  ma  whether  my  surmise 
is  oorrect  or  Dot.  I  do  not  know  in  what  port  ot  the 
crater  tha  cone  ia  Bituated ;  bnt,  if  ia  tba  poiiUoa 
Indicated  bv  tha  bright  paint  of  light  in  akatoh. 
Lhere  is  DO  doabt  I  saw  it. 


:t,  I  should  oonaider  it  a  great  favour  to  be  intoriDed 
whether  the  other  featurea  fignred  I7  Die  are  cor- 
rectly placed.  On  the  floor  of  Thebit  I  Doliced 
three  objects,  tha  lower  one  bein);  a  amall  craterlet, 
elose  to  the  end  wall,  particularly  sharp  and  dis- 
tinct;  the  other  two  were  apparently  promi- 
itnoea,  tha  lower  one  beicg  well  marked  i  but 
the  upper  one  was  not  so  clearly  defined.  The 
iveateru  wall  at  Thebit  was  orosHed  by  three  dark 
ihadowB,  and  on  the  S.E.  wall  wna  a  long  ridgo, 
sitendlng  nearly  to  tbe  point  where  crater  number 
two  breaks  into  Thebit.  A  short  distance  ontside 
'.he  S.E.  wall  of  Thebit  I  observed  another  small 
»ater,  exceedingly  weU  defined,  deeply  filled  with 
thadow  j  also,  a  little  betaw  tbe  N-  waU,  I  noticed  a 
Bbito  patoh,  perfectly  oironlar  ia  shape,  bnt  am 
onahle  to  conjoctore  what  it  was,  unleaa  '* /""J^fJ* 
been  a  low  eircnlar  pramiaenoa  or  hill,    I  (eel  a  difli- 
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State  in  pabmittini;  thia  latter 
mppnaite  inj  remarka  fniin 
Birt  rapeoting  it 

TMB  KBTKOBa  OF  APRIL  2nd  AND  7th. 
[t4240.]-MB.    E.  M*WE  Smith  (lettar  1U97) 
ncmi  ta  think  tliat  the  ponoo  wbo  wrote  to  the 
Ti'niw  WM  misttkeu  in  Mjing  that  the  mpteorof 
April  Snd  "  romaioed  stattioury  between  Orion  and 
Siiini ; "     and    also    aonolndn    tint    the     meteor 
dMOrib»d  in  tba  Timet  ii|tha  tame  as  that  he  him- 
lalt  obMTTed.    Now,  thoneh  thn  tlmea  at  whiah 
Umm  metcon  were  olwarTaa  aearlj  ooinoide,  there 
arfi  BVT^al  impor^nt  diffffrenoeB  in  tlie  dOBcriptians. 
Mr.  B,  Mawe  Smith  notm  that  the  meteor  irhieh 
he  WW  had  no  'all,  wh^te  that  desoribod  in  the 
Time*  diiappeared   behind    a    cloud  (when   it   sp- 
proaehed  the  horiion),  leavivig  a  tonB  traclr  hfhitid 
it,  I  do  not  think  that  an;  penon  at  all  ocquniiited  .  ,  ,„    p,a>a. 
with  the  oonatelUtions  coold  miitake   Orion  and  I  obtained  w1 
Caasiopeia,  or  place  Siriiu  among  the  circumpolar    ^(  pqoilibrii 
OOnaieUations.     Thaw  metaon  H«m  to  hava  a  com-  I      This  ii  nidilv  proved  by 
mon  radiant  point,  pouibly  i Una  Mnjori-.     This  I  t,ickne»i   with  the  same   mannot,  cna  oiarano 
metmr  (not  the  one  described   by  Mr.  E.  Mawe  1  .liaphracm  from   mairnet,   lemaiiioK  aonitant 
Smith)  wM  ohMTTed  in  the  Isle  o(  Man    where  it  i  „i|i  then  be  found  that,  providwl  the      "        ■  ' 

«ppearcd!nthfl"EBBt-8Dnth-Eait  hy  EaBt"(rip— ^    I      «!_-—■ ..    ...'."^ 

Another  '  '  '  '         '.  ._. 

a  produiM  a  like  effect  npon 

„    -_-    membera  at  th#  eerisi   nntil  the 

.1  Died — the  distan™  of  magnet   harinit 

m  tfaeftubatitiitionof  cachdiaphrBpm. 


toTOii,hDt  shallfoUy    h  piece  of  iron  or  itocl  to  the  magnet.     So  much  for 

"  F.B.A.S."  or  Mr.     ilta  moleenlar  tbenry.     Meclianisal  ribration  of  the 

B.  Mawo  Bmlth.         [ilatc  aeeme   to    probable    from  the    facta  already 

Imnaht  to  Uffht  that  a  ehort  riiumi  of  them  ean 

a^aroely  fail  to  prote  oonyineinj,        '_ 

i.rored  that  inrnjaaed  thieknesi  of  plate 
iad  to  angmeaUtion  of  nonnd,  and  diminution  of 
tme  makee  bat  a  iilifihtdiftereooe.  If  the  Tibratiin 
..<re  actnatly  moleenlar,  the  thick  plate  should  gin 
'is  hast  result,  owiog  to  tba  larger  number  of  par- 
iioln  in  a  ginn  eipopod  surfaoc,  all  of  them 
i  iiflaenced  hy  the  induced  onrreDta  pairing  along  the 
'.lire.  A  reaHonahle  eiplanation  of  the  action  of  the 
1  ilephone,  howerpr,  liei  in  ■  Tery  narrow  oompaia— 
[iroportion  of  thickneu  of  plate,  implying  a«  a 
r  Bceiwary  eonw|]uono3  n  certain  natural  elasticity 
■  ipable  of  reeiatingnp  toacertaio  point,  and  within 
limiti  to  be  at  Bome  future  date  accepted  as  a  law 
i.F  tho  magnet,  to  OTBrcome  this  inherent  power  of 
03t  a»ti?factorr  rcBnlta  being 
a  oppoeing  forcei  are  in  a  state 

g  pi  ilea  of  rarioua 


t  hy  EaBt"(rimefl).    (.pffioient  power  to  obtain  gnoii   reaulta   from    the 
c      1        .      .,,^1.        "™,''S™,^*''"*    ?tonte^t  of  the  aarlea,  it«  dialanoa  wilihaTB  tobe 
penonaonbuiday,  Apnl/th,  atahoat  7h.  10m.  p-m.     ^Tadnally   ia  '    '  ~  ■.■        -    - 

Ita  diameter  aaema  to  have  been  about  Itf.     Motion  '  .^nhatitntine 


from  South  hy  Eaat  to  North  by  Wea 
about  W  in  a  path  inclined  at  some  40°  to  the 
horiion.  It  was  not  bright  (or  ita  aiie.  Colonr. 
yellowiah  white.  It  began  on  the  right,  and  barat 
on  the  left,  of  Folarii.  When  it  began,  ita  altitude 
was  less  than  that  of  Polaris. 

V*iigb*n  Comlali. 

DebenliBm  TicanHie,  Suffolk. 

Lat.:5yi3'iloiigiriO'E. 


OBSUB  V  A  TOB7. 

[14250.  }-lN  coBfonnitT  with  "  F.  B.  A.  8.'i  " 
■dVicel  taaTB  ordered  a  teleaoopa  with  elook  motion, 
which  Hr.  Qmbb,  of  Dnblin.liaa  row  in  lisod  for 
ue-  Perhapa  "  F.  B.  A,  S.."  who  ii  ao  ready  to 
■eaist  begjnaen,  wonid  kiudly  tortbar  give  ma  hia 
opinion  on  the  following— 

1.  Any  objection  to  bnck  for  the  walls  of  obagi^ 
TatoryP  I  haie  made  the  deaign  for  wood,  but 
brick  ia  ncarlj  ai  oheap  and  ttum  aaenre  agaiutt 


Qoaatity  of  wire  on  hohhi 
far  »trength  of  magnet ;  but  thia,  the  acti 
cf  power,   Li  subject  to  infinitely  Rroatei 
tlinn  rflatiTO   strength  of  magnet  to  thiekueaa  of 
vlatc— fiftooo   7»rd»  of   No.   .10  wire  producing 
=ound  n|nil  to  2E0  yard"  oF  Nfl.  38.     Power  ot  t 
magnets  compared  with  horsenboe  form  :— The  bi__ 
»f  the  former  are  onlv  capable  of  ho1ding~>ay,  twice 
their  own  wnght.     AH  lengthi  and  diameter*  leafo 
little  to  chooae.     After  tnting  all  thno  sold  by  '— ■- 
London  makers,  aoiao  clieap  horarnhoc  magnet 
3d.  «oh  were  procured.     One  of  Ibem  suitaim 
weight  of  8  ouneea— length  of  magnet  1} in.     T 
{if  these  were  bound  twethcr  with  thin  No.  36  copper 
filk-coTtred  wire,    anf  compactly  cemcntnt,  afte 
tfioding,  with  gntta  peroha.    Lifting  potrsr  of  thi 
fomhination  I  of  a  ponndi  on  trial  with  ordinary 
l^in.   diaphragm   at    distance    1-3-in-,    no  dlatiucl 
~ound   was  obtained  ;    on  diatanoo  of  mngcet  being 
lonbled,  ordinary  conTcreatiou  couM  be  heard,  bnl 
3ot  BO  well  aa  with  bar  magnet.    Oa  increiuing  dis- 
'nnoe  better  result  wai  obtaiioA.    SiibiititatiDg  a 
plate   of   ordinary  tin,  a  splendid   sound   was 


2.  In  oaia  of  woodan  walla  is  there  any  practical 
difBooIty  in  bariii(  Ui«  12}ft,  dome  TSrolve  on  three 
iron  bmlls  inetead  of  rollen  fixed  in  the  bed-plate  f 
Any  aagging  down  of  tho  plate  would   probably     "^r  J'^r'  "' 
eanee  the  Mia  to  chaon  their  rehitiTe  positions  and    '>bta>n«t^.tli. 
prerent  the  (Mj  rertiotlon  of  the  dome.  ™"" 

3.  Which  ia  prefemblafor  the  Gnder^threo  thick 
wiiw  incloaing  an  eqnilaleral  triangle  in  the  centrt  :,  .i-  ,_         •    ,  . 
of  the  field  ;  two  ecMs  wires  at  rwbt  augl^e  to  each  ;  """''"^  *^if  ^"J  t  fi"' 
S'^'^t''in't""oVfldd'?''''""  *''        "'''''*"  "*"■ '"  ■  -'  — ^^'"^•'^"'■-  "'  * 

[  think  Mr.  lAucuter  lately 
fine  cToaiTiaim.    I  ahonld  Uiink  it  would  be  Tery 
difficult  to  ioe  them  at  night,  and  T  am  not  aware 
that  it  ia  usual  to  lllnminate  the  field  of  the  Quder. 

P.S.  Which  ia  preferable  in  practice— an  icon  or 
*  stone  pillar  aa  snpport  to  an  equatorial  P 

Bdward  M.  Bioharda. 


nagnot  il 


thia 


.„ _. ._ lotherhiw  regordi..,. 

tranamitaioa  of  apeecfa^-that  tho  diameter  of 

magnet  of  a  certain  strength  boars  a  proportion 

id  thickneaa  of  plate  eipoaed  to  ita  infliienoe- 

:ti  all  point  to  the  TcriGcntiou  of  the  theory 

ihaoioal  ribration  of  tho  diaphragm.     Another 


Bssenliftl  point  ia  care  in  th*  windiof  o(  fA, 
particolarly  whan  Tsry  thin  wil«  ia  need.  TU 
may  bresik,  and  the  pcnntof  fimoton  paas  mmntissi 
Joints  in  wire  ahoDld  bo  Mntnlly  aoUerad,  asj 
wires  aoldared  to  bindiog  aerawe.  A  small  gpoN 
of  tin,  holding  half  an  onnea  of  Mlder  malM  >•■ 
a  apirit  lamp,  will  be  found  tha  nioal  handy  uft 
-nee.  Wirei  should  b«  aeraped  deiB  and  nbW 
itb  powdered  min.  When  nldar  ii  n^H 
isert  the  point  of  jaaolion  of  win  «td  man  gtaHf 
about  until  the  wire  ia  just  oorarad  SB  UttlepnoM 
will  dHormina  tho  proper  momert  for  withdcawJ 
Wide  bobUu  tin.  iniide  width  imd  "iMt  mm 
rd  wil!  da  as  well  aa  wood  fM  tha  ■Ntsfialrf 

-ms  to  be  ferrotype,  oarefnll;  ont  to*  true  ejicdd 
m.  Varnish  on  both  lidaa  left  antoMhsd.  Id 
'n  for  short  diatancea  may  ha  any  einetraB  tU 
(thin)  to  No.  Ifi  thick.     It  ia.  ('  '  ^ 

■na  in  mind  that  thin  wire  offers „ 

the  passage  of  eurrenta  ipareasiDg  with  am^krl 
moler  ;  thua  a  wire  i'm.  thick  and  one  bnndredyB 
long  will  offer  no  mora  rMiatanoe  than  25  pt 
l.K.\a.  thick,  insulation  biang  eqnaL     Earth  wi 
instead  of  double  line  wire  may  be  osed  with  a^ — 
tags  in   meat  ca'«e.     Qaoi.  earth  connection 
be  obtained  hy  thruating  an  old  knife  in  tha  gi 
in  a  damp  place,  and  soldering  aid  of  wire  to  i 
Distance    of  magnet  from   diaphragm,  as  aiL,_ 
noted,  must  be  determined  by  experiment  in  ■ 
case,  and  noparticular  rule  can  be  aafelyi  " 


The  question  of  si 

which  wida  limits  may  be  obserred. 

inch  in  diameter,  fitted  in  the  top  ol  small  boHl 
boica,  giro  Aatiefootory  TOsnlta,  eapecially  is  i 
tranamiBiion  ot  whispers  ;  louder  sonndi  ara  hqr^ 
their  capacity.  Aa  curioeitiea,  for  canying  ii 
pocket,  tbey are,  howeTer,Teryinterefting.  Hsfi 
should  be  made  to  take  out,  and  adjnatad  '  ""^ 
of  cardboard  glued  round  them. 

It  is  hoped  theee  itema,  the  manlt  of  a  long  N 
of  eiperimenta,  may  proTO  of  intenist  and  sai 
time  of  Fetlow- workers  in  thia  moat  intetvatiif 
of  research.  That  the  lelepbona  is  deafabftad, ', 
brought  to  perfection,  to  effect  a  ravolation  ii 
employment  of  telegraphic  inabnmsnta,  and,  is 
reeanei  sooial  enjoyment,  there  oan  be  little  1* 
There  is.  howerer,  a  great  seienlifio  Taloaatlsl 

to  tho  disoorery  of  ao  delieate  an  inetri '  * 

deleation  of  exceedingly  weakeaTrent* 
liesidH  this  the  telephone  opens  a 
apeculation,  and  the  facts  it  hoa  brought  to  ligU' 
at  no  Tery  distant  future  dkte  lead  '      " 
of   other   inalmmanta   eapaUe  of 
aeaies  besidea  that  of  hearing. 


ilidcij  it  will  hold  t_  _    .. . 

this  opportunity  of  thanking  "  J.  B.  H."  (■  ', 
kindness.  I  hare  shown  the  slide  to  a  tew  wN  - 
gentlemeD  who  lusTe  been  mnoh  pleased  wiU  ih 


THE  TEI.EFHOEnS-THB0R7  AKD 
PBAOTIOB. 
L142S1.]— I  HAVi,  almoat  from  the  fimt,  read  the 
Miialea  and  letten  appearing  upon  the  telrphODO  in 
^onr  inralnable  lonrnal,  and  derived  much  urcfnl 
information  from  the  Taiions  hiots  and  ancgestionFi 
from  time  to  time  made.  In  aoramoD  with  no  many 
of  your  readora  I  have  made  nnnaioua  eipenmente 
with  a  liaw  to  improring  the  etCeieno^y  of  thia  most 


:ted    by    M. 


I    the 


Material  for  diaphragm  teema  to  be  of  little  con- 
irquanee  provided  iron,  ateel,  ferrotype,  and  tin 
platM  are  made  use  of ,  and  the  oondmona  of  diatanoe 
From  magnet,  tbc,  prarioualy  noticed,  are  carefully 
Dbaerred,  Tho  material  of  which  the  case  is  formed 
ia  again  unimportant,  provided  menus  for  holding 
plate  firmly  by  ita  cimoinforenca  and  of  adjuating 
and  holding  magnat  are  obstrrod.  Shape  of  mouth- 
pieoe  ia,  howerer,  a  matter  of  first  importanca.  The 
ordinary  form  ot  Bell's  telephone  is  faalty  as  not 
poaaessmg  a  sufficient  apertnre  to  inolode  all  vibra- 
tions arising  from  the  utterance  of  tha  inGnite 
variety  of  sounds  comprising  artionlato  apeech.  The 
axpoae;!  surface  of  the  pLil«  must  be  at  l«st  l^in. 
A  coiio  of  thia  diameter  next  tbo  plate,  Jin.  long 
.  bnt  so  far,  it  is  scarcely  and  2in.  at  greatest  diameter,  will  recder  oven  read- 
neceseary  to  remark,  with  vary  little  anccess.  A",  ing  at  ordinary  mte  perfectly  cleai — a  reenlt  to  be 
tha  raaolt  of  some  of  theee  efforta  has  teemed  hi  looked  for  in  vain  in  IJeil's  moat  perfect  instruments. 
throw  light  upon  certain  matters  previous!:,  '  Angmentat  ion  ot  sound:— It  bring  allowed  that 
nnnoticed  in  yoor  oolomns,  tha  facts  may,  perhaps,    very  minnte,  in  fact  almost  imperceptible  vibrations 

rve  of  interaet.  There  has  been,  and  perhapa  stil  I  of  diaphragm  will  produce  an  effect  upon  the  ear 
a  Borne  minds,  a  doubt  as  to  tbo  canse  of  Ibi'  |  sufficient  to  give  the  cffircts  of  quality  and  timbre  of 
sounds  produced  in  the  reovving  instrument.  In  I  voice.  It  ia  prudent  that  uuInb  b; 
foot,  a  sort  of  molaoular  vibration  and  mechanical  yet  diacovered,  the  amplitude  of'  .  . 
vibration  theory  controversy  seems  to  have  arisen  '  can  be  increancd,  no  grctter  sauud  can  be  obtained. 
While  admitting  that  tbero  is  some  foundation  for  Power  of  current :— Thia,  s,i  is  alrenr)y  kn( 
the  former,  the  iHtter  theory  will,  doubtless,  be  even-  almost  inappreciable  by  any  prcTionaly-know] 
tnally  adopted  aa  tha  real  explanation  of  the  ph('    but  b;  a  mnarkBble  coincidence  Ibe  tcli 


CABL    ZSIBB'B   SVW  OH-ItCU 
OBJBCTIVB  OT  1-BIS.  TOOnS.-SO 
{U-2a3.]— Mb.  ZEisBsent  me,  in  thabsfinMl    ^ 
March,  a  novelty- namely,  an  oil-immeramd    . 
'   if  itakindwhiahbahadthsBa    = 

'ould  have  sent  an  aaeoont  ti 

Enolibh  Mechanic  earlier  had  I  not  b«i 
■ '.ng    to    anticipate    Mr.    J.    W.   StaalW^ 
..A.  S.,  F.R.M.S..  weU-known  aa  thein^ 

^xeellnit  atoreoscopic  binocular  arrangHMri 

high  powers,  who  tmrposed  reading  a  fapc*  ■ 
new  IniB  before  the  Boyal  Hicroeoonieal  Sn 

and  to  whom  tha  credit  it  ■• '  ' »  — 

principle  of  the  former 
moutna  uo. 


Experiment  oondiuivelr  proves  that  magnet 
afteoMd  by  even  tha  weak  induced  onrrant»,anfficien 
to  produce  aouud  in  the  talepbcma,  also  make  a  ver; 
Mat  effect  upon  the  reeeiTina  magnat  ilnelt.  A  oou 
Tenient  means  of  proving  this  is  to  luepend  a  ba 
magnet,  with  its  bobUn  attaehed,  in  a  cigar-boi 
m  wnid>  the  Ud  has  been  removed.    The  thread 


:<iolf  n 


St  delict 


>galv» 


I      The  very  small  clpctro.motite  force  developed  by 
two    thin    tiires,    one    of  iron    the  other 
immersed  in  pure  water  for  a  depth  of  half 
producing  a  sonnd  in  the  diaphragm  on  breaking  and 
making  contact,  showing  the  pa 
feehle  as  acarcely  to  affect  a  deli 

oeter,  but  yet  audible  in  the  t«lephons.  Practical 


holding  Us  ma|^  ebonld  be  tied  to  thin  bars  of   difficnltiea  aeem  to  have  bewt  the  path  of 
wood,  baring  theireodaTtatingon  either  side  ofthn   correapeadents  who  have  asked  quntiona  t 
box,    Ou  passing  ■  current  from  a  very  weak  call.  I  oonstmotioo  of  tba  telephone.    Atwntion  to  a  tew 
filled  with  pure  water  only,  a  Itiat  bnt  unmiatakabLe  '  points  nneasarr  to  be  observed  in  tbe  canstmotion 
tick  wiU  ba  heard  every  time  contaot  ia  made  and  I  ot  all  electrical  apparatna  «onld  have  prevented  the 
broken.    This  sound  is  much  inoreuad  on  attaobing  I  occurrence  of  eo^ea  of    'I'sheartening  laili  ~~       ' 


o  Professor  Abbe,  I 


IX  mopboi  wu.  ^ 

Profaesor  Amioi  was  the  first  who  aaqftofia  H 
a  aocount  of  their  graitST  rdraetive  poMTiJ 


reiervcd  for  Profoai 
Carl  Zeiss  to  produce,  after  nuDareoa  Mf« 
tB  and  Failiirea,  a  microMopioal  otjatfivs  ■■' 
iplc,  which,  in  regnrdto  lueJg 


micro,  objects  co  i-n 
a  hundred  diffep:':it 
refraotionaud  disii.'n 
aach  a  fiuid  in  tbu  ui 
ligui  cidri).  Thi'  1 
objoctivf 

-, _   .n  the  ara^., 

A I  cover*  of  different  thiel 
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Uar  ttdjostment  for  yarioun  thick nPSRfis  of  coTor-  have  like«l,  and  that  T  am  not  ablo  to  chronicle 
|fla»9  is  reqaired  in  this  o'.Mons.  If  the  j  havinj^  made  any  new  dincoTories  with  it.  In  fact  I 
nection  haii  once  been  mndu  for  a  certain  thickness  j  have  not  swn  anythinpf  with  Zeias's  now  oil  immer- 
^eoTtmnp  ii^Ibu  and  acertnin  tube  len{;th,  the  lens  i  nion  l-8th  which  I  hnvo  not  scon  with  Powell  and 
ul  ^''**^,  «qo*Uy  well  with  thicker  or  thinner  |  Lealand's  oxcellont  l-8th  on  a  new  formula;  but  I 
'"•'?'»  *°"  "oy  trifling  errom  fltill  existing  may  bo    have  seen  the  finent  toats  far  hotter  and  easier  witli 

the  former  than  with  tlie  latter,  and  I  haye  often 
been  able  to  show  the  markinpfs  on  the  finest  lined 
tp*t8  l)y  a  variety  of  modes  of  illumination,  when 
•thcr  first-rate  onjcctiyes  would  perhaps  show  them 
only  by  one  special  mode  of  illumination.  In  order 
to  obtain  an  illuminating  pencil  of  sulfioient 
oliliquity  Mr.  Zeiss  sondA  a  small  hemispherical  lens 
with  the  objcctire,  which  can  bo  attached  to  the 
under  side  of  the  slide  by  means  of  a  drop  of  water  or 
of  oil. 

This  objcetiTO  has  hnt  one  sliirht  drawback,  and 
this  is  the  u^te  of  the  CHsential  oils  into  which  the 
front  lens  has  to  be  immersed,  and  which,  besides 
smollinj;  strongly,  act  as  solvents  on  the  rarnish- 
infrs  and  on  the  ItidHam  if  they  are  used  carelessly 
and  in  needlerii<ly  lar^p  quantitic<).  By  ringing  the 
slides  with  shollae  Tarnish,  which  is  not  acted  upon 
by  essential  oils,    dangerous   consequences   to  the 


clified  by  the  means  of  the  draw-tube— thick 
»T«i,  exceeding  O'OOSin.,  reqniring  nWit  iin.  to 
0.  less  draw- tube ;  and  the  thinnest  coyer*,  Irss 
•a  O'CK^in.  thiek,  about  Iin.  more.  The  pure  01. 
faieedri  giree  the  be^t  colour  correction  for  oblique 
^.  For  obferrations  with  central  light  a  small 
tfBtity  about  l-6th  of  the  more  dispersiye  fonnnl 

•  nue-tfccd  oil  should  be  mixed  with  the  former, 
^tfce  refraetiye  power  of  this  mixture  should  be 
iMsd  to  that  (^  the  pure  cedarwood  oil  by  the 
tftion  of  a  little  pure  oliye  oil.  Mr.  Zcios  supplies 
tot*bottle  with  two  plane  parallel  vxdor,  ar.d  a 
WB  glaas  pri«m^  cemented  to  the  stopper,  which 
P^w  for  controlling  Uir»  refractiyo  and  dispersiyo 
■«  of  this  mixture.  The  oils  of  Copsiba  baUam 
S  ef  sandal-wood  may  also  be  used  instead  of  01. 
weedri. 

Hm  most  important  adyantago  of  a  more  rofrao-    bjr  essential  oils,    dangerous   consequences   to 
i  immenion  fluid  than  water  i«»,  that  by  its  use  a  ■  micro,  objocts  may  be  ayoided.    At  any  rate,  such  a 
■ff  angle  of  aperture  can  be  given  to  an  objcctiyc, !  trifling  drawback  cannot  assume  any  importanoe 
■oot  detriment  to  its  definition,  than  can   be  |  when  th< 
■ined  when  the  lens  is  immertted  in  water.    In- 
d,  Zeiss'g    new  ith  has  the    largest    aperture 
■Bio  attained,  being  e^^ual  to  a  b.il-*am  angle  of 

•  ,  and  considered  according  to  its  numerical 
w  it  is  larger  in  the  proportion  of  1  25  : 1  or  5 
k  than  that  of  a  dry  obj«M;tiye  of  IBC^air  angle. 
Basing  such  a  larger  angle  could  be  obtained, 
fessor  Abbe  calls  the  pnxluet  of  the  Kize  of  the 
la  of  the  semi-apertnre  and  of  the  refractive 
m  of  the  immcr]*ioii  fluid  employed,  the  *'  nume- 
1  aperture."  _  The  resolution  or  the  power  of 
watinir  fine  lines  of  this  new  oil-objoctive  is  to 
;  of  the  best  ordinary  water  immersion  lenses  as 
'to  I'l,  a  Tory  palpable  increase.  It  will  be 
lent,  however,  that  to  insure  the  best  per- 
Dsnee  of  this  objective^  it  is  requisite  that  the 
leti  should  bs  mounted  in  balt^am  or  in  any  other 
fiam  haying  a  refractive  index  of  at  least  1'2.'>, 
F  moanted  dry,  that  they  should  adhere  so  closely 

he  corer  that  there  is  no  layer  of  air  between    ^. 

a  ami  the  latter ;  that,  in  fact,  object,  cover,  ;  lines,  parallel  to  the  midVib  on  P.  angulatnm,  aro  in 

the  proportion  of  1  I  \^  :j  finer  than  the  ordinary 
three  sots  of  lines,  and  can  only  be  heon  when  some 
of  the  spectra  forming  the  imsges  of  the  latter  are 
excluded. 

To  my  inquiry  whether  ho  int'^ndcd  to  patent 
thp«c  oil-immersion  objectives,  Mr.  Zeiss  replied  that 
ho  did  not  intend  to  do  so  as  he  was  unwilling  to 
monopolise  for  trade  purposes  an  invention  which 
he  hoped  would  prove  of  great  scientific  value.  He 
also  stated  that,  on  the  contrary,  he  would  be  glad 
to  SI  e  other  opticians  adopt  the  principle  of  oil- 
immersion.  This  is.  if  not  bnsinEss-like,  certainly 
moi-t  liberal,  and  opticians  will,  as  may  be  expected, 
not  be  fIuw  to  take  advantage  of  it.  'Nevertheless, 
Mr-  Z(  i«s  need  fear  but  little  from  competition,  as 
probably  only  ver^  few  opticians  will  be  able  to 
compete  with  him  m  the  construction  of  so  diflionlt 
and  delicate  an  objective. 

It  if)  to  be  hoped  that  Prof.  Abbe  and  Mr.  Zeiss  will 
soon  construct  some  higher  powers  than  the  Jth,  and 
of  equal  excellence,  on  the  principle  of  oil- immersion. 

Glasgow,  April,  1878.  Adolf  Schulae. 


suggested  by  *'  Daghbert's  "  coined  word,  '*  Ferro- 
calcide,"  in  his  letter,  14187,  p.  90. 

I  took  no  notice  of  the  iron  in  Hugh  Clements' 
crystals  because  I  supposed  that  the  isomorphism  of 
carbonate  of  iron  and  carbonate  of  lime  must  have 
been  well  known  to  him,  but  the  more  he  writes  on 
tho  subjeot  the  more  he  displays  his  ignoranoo  of 
practical  crystallography  and  mineralogy,  as  well 
as  the  very  superficial  nature  of  what  knowledge  he 
possesses  of  theoretical  crystallography.  Still, 
'J.  H.  Collins  seems  to  know  nothing"  about 
those  crystals,  and  " '  Q.  J.  H.'  is  entirely  at  sea," 
but  the  faintest  suspicion  of  the  possibility  of  Hugh 
Clements  having  ''found  a  mare  s  nest,"  or  made  a 
bluDder  of  any  kind,  seema  never  once  to  have 
entered  his  head. 

In  hu  last  letter  (U217,  p.  122),  in  which  he  first 
tries  to  make  an  argument  out  of  the  presence  of 
iron  in  the  crystals,  Hugh  Clements  says  : — '*  I 
agree  wilh  him  that  it  is  utterly  impossible  for 
calcic  carbonato  to  crystallise  in  the  monometrio 
system."    It  is  really  worth  while  to  turn  to  hia 


the  extraordinary  capacity  of  tms  new  objec- 
tive is  considered. 

Prof.  Abbe  h^s  dincovered  by  mean<i  of  this  oil 
lens  a  new  and  l)eautiful  system  of  fine  lines  on 
Pleurof>igma  ancnlatum,  parallel  to  its  mid  rib,  that 
is  on  a  tent  diatom  f^tuilicd  more  than  any  other.  I 
fiml,  however,  that  those  markings  can  bo  seen  per- 
fectly well  with  any  ordinary  good  immersion  lens. 
On  examining  tho  spectra  in  the  posterior  lens  of 
the  oil  immersion  ubjiciivu,  whilst  a  yalvo  of  Plenro- 
sigma  angulatnm  was  in  focus,  which  was  lying 
horixontally  on  the  titago,  and  which  was  illuminated 
by  very  obli<iue  light  perpendicular  to  tho  mid  rib, 
Prof.  Abbe  was  struck  by  the  prominence  of  a 
blueish  snectrum  in  the  upper  part  of  the  lens,  and 
conclnded  at  once  that  this  must  be  caused  by  a 
system  of  lines  parallel  to  the  midrib.  Having 
rxciude<l  two  of  the  spectra  by  means  of  a  strip  of  | 
tinfoil  pUced  horizontallv  and  diametrically  benind 
the  poxtf>rior  lens,  and,  having  replaced  the  ocular, 
Prof.  Abbe  found  his  suppo«<ition  confirmed.    Those 


fluid,  and  front  lens  should  form  one 
umonfi  whole  of  the  same  refractive  powf-r — else 
CBpaeity  of  this  lens  is  not  any  greater  than 
'  ec  any  other  goed  immersion  objective. 

kit  new  jfth  magnifies  at  lOin.  from  theoyo  fully 
diuneten  with  Boss's  first  or  A  eyepiece.  It 
foor-ayatem  contained  in  a  setting  of  only  iin. 
tngth.  To  this  the  optical  part  is  screwed,  a 
lel-ahapefl  adapter  haying  the  universal  screw  on 
ipper  end,  which  makes  the  whole  system  look 
an  Engliah  objective  without  a  screw-collur. 
pa  for  the  exclusion  of  crrtain  spectra  may  be 
wed  between  the  optical  oombination  and  the 
pier.  Thia  objective  haa  no  screw-collar,  in 
lequsnoe  of  which  it  ia  very  easy  to  ose.  It  has 
irge  front  lens  set  in  white  metal,  and  it  is 
Meed  of  a  great  working  distance.  The  con- 
Mtiim  of  thia  certainly  very  simple*  looking  gliwa 
ijd  to  be  one  of  extreme  delicacy  and  difficulty, 
iikia  therefore  expensive.  Although  prices  ought 
''  to  be  mentioned  in  these  columns,  I  am  sure 
iaieropcopical  readers  will  be  interested  to  kam 
\^  prioe  of  Zeids's  oil- immersion  objective  of 
'     s  will  be  from  Jei2  to  £11  sterling. 

ling  the  performance  of  this  lens,  csppclally 
d  diatoma,  I  cannot  find  words  enough  for  its 
for  I  haye  no  test  in  my  large  coliection  of 
MB  of  objects  which  I  cannot  easily  resolve  by 
The  smallest  apeeimons  of  Navicula  rhom- 
and  its  allied  forms  of  N.  crassinervxa  and 
Sazonica,  aro  easily  liolted.    Stauronei's 
as  well  as  the  finest  and  most  pellucid  valves 
hipleora  pellncida,  show  their  cross  markings 
so  beaatifnlly  and  distinctly  that  it  would 
itt  nay  task  to  count  them,    ilalsamed  speci- 
al these   diatoms,   aad    thope  on  Mocller's 
,  and  of  Amphora  arenaria,  Ac,  aro  as 
iMd  as  easily  resolved  by  transmitted  light  with 
Ihni  if  Wenham's  reflex  illumioator  is  used  in 


[Aaphiplei 


KENTISH  BAOSTONE  AND  CBTSTALS. 

[112'!  I.]— Huoii  CLKMinrrs,  in  his  last  letter,  lays 
great  iitreps  on  the  crystals  in  question  containing 
iron,  and  says  that  I  *' quite  gratuitously  assume 
that  thpv  aro  calc  spar,  calcic  carbonate  pure  and 
simple,'  and  that  I  *'  confound  calcic  carbonate 
with  a  compound  containing  iron."  I  do  neither 
one  nor  the  other,  but  I  know  perfectly  well  that  tho 
presence  of  iron  in  the  cryi^tals  docs  not  muke  the 
least  difference,  and  that  calcic  carl>onato  very  often 
contains  iron,  and  that  it  never  makes  any  difference 
in  the  form  in  which  it  crystallises.  Hugh  Clements 
goes  into  one  of  his  theoretical  arguments  to  prove 
that  it  might  moke  a  difference,  but  it  comes  to 


. _       „       a  , „ 

Wmer  described  in  my  papor,  which  was  road  '  simply  this — iron  pyrites  crystallises  in  the  cubical 

^theBoyal  Microscopical  Society  on  the  Cth  of  ■  system  ;  thfrofore  calc  spar  containing  iron   may 

\,tad  demonatratod  by  Dr.  N.  J.  Dirknon,  of    crystallise  in  that  system  ;  but,  independently  of 

'^     In  fact  this  magnificent  o^ijective  will  .  the  fact  that  calc  spar  containini;  iron  crystallises  as 

wi^k  oyer "  any  good  test-alide.    Owing  .  regularly  and  invariably  in  the  hexagonal  system 

9  diameter  of  its  front  lens  and  its  largo    as  the  pure  calcic  carbonate,  the  urgumfut  is  even 

it  gives  80  much    light    that   tho    finest    theoretically  bad.    Iron  pyrites  is  a  bisulphurate  of 

,      >wuiteata  are  .still  beantifully  t^hown  under    iron,  the  composition  being  generally  given  as  sol- 

"^iF^epieOB,  which  magnifitM  vwbt  times  dia-    phur  51*20,  iron  45'7-t,  whereas  magnetic  pyrites — 

■^"— t.e.,  61  times  superficially  a:t  much  as    the  composition  of  which  is  somewhere  alxiut  iron 

'fa*  or  A  eyepiece.    I  consider  that  this  f;ict    50  (5,  sulphur  'k>'l— crystalli.'ies   in  tho   hexagonal 

ntsirae  of  the  greatest  ad  vantage^*  of  the  new  ,  system,  as  does  al-o  specular  iron  ore  or  red  hcma- 

yCi  beeanae  it  can  be  used  profitably  with  the    tite,  a  nearly  pure  peroxide  of  iron,  which  sometimes 

Boeolaga,  which,  in  conjunction  with  ordinal  y    contains  as  much  as  01)  per  cent,  of  metallic  iron  ; 

pOfacn,  beeome  ^nractically  useless.    Sunlight    and  carbonate  of  iron  is  isomorphous  with  carbonate 

■•waolntiDnof  diatomaceoua  teat4  with  Zeiss's    of  lime.    Carbonate  of  iron,  with  a  little  carbonate 

4 iBBB  beeomes  anperflnous  ;  in  fact,  it  is  too  j  of  lime,  forms  a  well-known  ore  of  iron,  from  which 

•j»aMeai  mneh  modified.  i  an  immense  cjuantity  of  iron  i^  smelted  in  England, 

•wdtioa,  penetration,  fldtness,  and  brilliancy    as  well  as  in  8tyria  and  Carinthia.  Those  facts  show 

■■■aara  caqaiaite.  I  rsHret  that  circumstances    the  value  of  this  argument  even  in  a  theoretical 

iplNulid  me  from  using  it  as  much  as  I  would    point  of  view,  but  it  seems  evident  to  me  that  it  waa 


second  letter  on  this  anbject  (13950,  p.  530);  it 
begins,  '*  I  have  endeavoured  to  follow  the  remarlu 
of  *  Q.  J.  H.,'  stating  his  reasons  againat  the  possi- 
bility of  calcspar  crvstalliHing  in  the  form  of  the 
pentagonal  doaecahedron,  but  I  am  sorry  to  state 
that  1  cannot  agree  with  him."  "  I  cannot,  among 
tho  numerous  crystals,  discover  any  trace  of  a  six- 
sided  prism,"  ibo.,  ^.  And,  again,  "Perhaps 
'  G.  J.  H.'  will  also  kindly  explain  why  it  is  utterly 
impossible  that  calcic  carbonate  shoiud  crystallise 
in  tho  form  of  the  pentagonal  dodecahedron." 
Hugh  Clements  haa  certainly  learned  a  little  crystal- 
lography since  he  began  this  correspondence,  and, 
when  he  has  realised  the  fact  that  it  is  just  as  im- 
possible for  carbonate  of  iron,  or  an^  compound  of 
carbonate  of  iron  and  carbonate  of  lime,  to  crystal- 
lise in  the  monometrio  system  as  it  is  for  calcic 
carbonate  to  do  so,  he  will  have  learned  a  little 
more. 

Further  on,  in  this  last  letter,  Hugh  Clements 
says,  "  I  observe  from  an  article  of  Mr.  Collins's, 
p.  81,  that  the  pentagonal  dodecahedron  very  closely 
resembles  the  six-sided  prism.     Thia  doae  resem- 
blance  was   referred   to   by   me,    when  I   asked 
'  G.  J.  H.'    could  the  six-sided  prism  become    so 
mollified  as  to  bo  undistinguishable  from  the  penta- 
gonal dodecahedron ;    but  '  G.  J.  H.'    aeemed  to 
think  that  if  they  were  exactly  alike  it  would  be 
ea«y  to  distingniah  the  one  from  the  other."    Now 
(be!«idoM  crediting  ue  with  a  **  bull "  which  I  never 
made)  Hu^h  Clomonta   mixes  up  thinga  ao  much 
that  I  really  must  again  refer  to  the  earlier  part  of 
the  correspondence.     In   nay   first   letter   (13917, «. 
p.  503),  Feb.  1,  I  said,  "Hugh  Clements  will  find 
that  his  crystals  are  not  pentagonal  dodecahedrons, 
but  what  aro  called  aix-sided  prisms,  the  remaining 
parts  of   the  primary   faces   (those;  forming   the 
vertical  angles  of  the  cryatal)  are  pentagonal,  the 
seoondary  faces  are  also  pentagonal."    Hugh  Cle- 
ments, in  his  letter  (13956,  p.  530),  Feb.  8,  says, 
*'  perhaps  '  G.  J.  H.'  will  exolain  mors  fully  how 
the  pentagonal  form  ia  formed  bv  the  planea  paaaing 
through  toe  six  lateral  anglea  oi  the  rhombohedron, 
and  how  the  remaining  parta  of  the  primary  facea 
(thoae  forming  the  yertical  anglea  of  the  crystal) 
are  pentagonal."    In  let.  14019,  p.  579,  Feb.  22nd, 
I  did  BO,  and  for  that  purpose  "  introdnoed  dia- 
grams," Fig.  6  being  the  pentagonal  dodecahedron^ 
and  Fig.  8  the  six-sided  pnam,  and,  notwithstanding 
all  Hugh  Clementa  had  aaid  to  the  contrary,  very 
strongly  expressed  my  adherence  to  m^  originid 
opinion  that  hia  crystoia  were  aix-aided  pnama.  Now 
comes    Mr.   ColUna'a  first  letter,   14078,   p.  629, 
March  8,  he  says  *'  G.  J.  H."  is  probably  right. 
Them  is,    however,  another  explanation  possiUe, 
Mr.  Clements'  crystals  mmj  be  psendomorpha  after 
pyrites.    This  is  very  unlikely.    Hogh  Clementa' 
next,  let.  14093, p.  15,  Maroh  15,  aaya,  "Of  courae 
it  is  possible,  and  perbapSf  I  may  say,  probable,  that 
the  crystals  are  aix-aided  prisma,  ao  very  much 
modified  that  it  ia  utterly  impoeaible  to  diatingniib 
between  them    and   the   dodecahedrons,"    and    he 
would  fain  believe  "  that  they  are  six-sided  priams 
with   pentajfonal  facea,  ao  fur  modified  that  thegr 
merge    into  the   form   of   dodecahedrons.     Doea 
*  G.  J.  H.'  think  that  thia  metamorphoais  would  be 
extremely  improbable  or  oven  utterly  impoaaibleP" 
In  let.  14154,  p.  09,  Maroh  29,  I  anawer  this  ques- 
tion thus  :  "  I  have  not  the  least  hesitation  in  sayin^i 
that  any  mineralogist,  with  pruotieal  knowledge  of 
the  subject,   would   at  once   distinguish   between 
calcspar  in  the  form  of  six-sided  prisms  with  penta- 
gonal faces,  BO  matter  how  they  might  be  modi- 
fied,   and    pentagonal    dodecahedrons."    That  ia 
plain  enough  speaking,  one  would  think,  though  not 
very    complimentary    to   Hugh    Clements   as   a 
mineralogist.  And  still  he  says,  "  '  G.  J.  H.'  seemed 
to  think  that  if  they  were  exactiy  alike  it  would  be 
easy  to  distinguish  one  from  the  other."    Seemed 
to  think,  iorsooth !— there  waa  no  seeming  to  think ;  I 
said  what  I  thought  plainly  enough.    Next  oomes 
Mr.  Coliina's  article  "  On  Some  Difficulties  in  the 
Study  of  Crystals,"  p.  81,  April  5,  in  which  he  gives 
diagrams  of  the  pentagonal  dodecahedron.  Fig.  9, 
and  of  the  form  of  six-sided  prism  in  question  Fig. 
10.    In    my  diagram  of  the  same  crystal  I  made 
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the  pruHBtio  put  of  tlia  nrjittiat  ths  norraBil  or 
mual  IcDEthi  wherau  Hr.  CdIIide  Tn&do  it  shorter, 
MU  to  gin  it  ths  appear»nc«  moat  likal;  to  dimaiTS 
tba  ineiiMiieDeed  e^e,  and  whioh  I  sbosld  Ihiak 
Biut  b«  almoit  identical  with  tha  form  of  Hu^b 
Clsmmta'  crittala.    See  Mc.  Collins's  lut  letter 

(i«iie,  p.  1Z2). 

Now.  a.  Few  wordi  more  &boat  tbeoreUcil  ejitsniB 
ot  CTTsUnognphj.  I  do  taot  think  it  it  of  mncli 
MDifquenee   wh>t   pnrticular  sjdtem    one    adopts 

SrOTided  it  i>  iu  elrict  kecordaniM  with  laws 
erired  fcom  long  sad  clou  otHerrktion  of  natural 
orjst»lli»»tion.  My  "  o»rt-betore-horso  "  e^item 
hu  itood  me  in  good  ttcad  now,  and  eT«r  bihba  I 
leainEd  it,  thirt;  ;eaiB  ago,  rrom  the  late  Mr. 
Oldtiam,  tben  profeuor  ot  geologr  and  minenlozy 
in  THn.  Col.,  Dafalin.  and  afterxardi  head  of  the 
Geologiral  Surrej  oF  India.  I  am  old  enongh  to 
look  on  the  aTitem  which  I  bare  learned,  and  wbicb 
u  that  used  b;  Dim.  ai  a  ST>t^°i  which,  thoogh 
it  ma;  perhaps  be  looVed  on  as  antediliiTian  b; 
some  younger  men,  has  Iodr  uiswerad  mj  purpose, 
and  will  oontinne  lo  do  so.  Hugh  Clements  is 
eTidently  young  tnoogli  b>  look  upon  the  system 
which  he  baa  learned,  as  (As  system.  Bad  to 
think  that  any  other  sjsten  mast  ha  wrong. 
or,  at  leaat  "  topsy  ■tnrrey,"  and  that  every 
one  who  DBBS  any  other  syttsm  eaa  know  DothinH  of 
orystallography,  or  at  least  must  lisre  "  interted 
idsaa  "  of  it ;  bnt  he  is  also  jODDg  enongh  to  learn, 
andho  erilently  is  learning.  I  am  rery  glad  it  t 
have  assisted  him,  bnt  really  sorry  that  airunm- 
stanoes  have  obliged  me  to  da  so  in  so  unpleaaaDt  a 
msDnar.  I  new,  as  T  hope.  Easily  winding  up  the 
dismsaiOD,  mnst  say  that  I  have  not  ersdod  any 
qnastion  which  EoKh  Clements  baa  put  to  me  ■■  to 
piinurj  and  seoondary  forms,  and  repeat  that  I  do 
not  thiok  any  system  of  cr^stallt^rapbywhkb  makes 
th«  rbombobedran  a  hemihedral  seoondary  Form  oF 
the  iaosoeles  dodeeabedrttn  or  hexagonal  pyramid,  is 
in  aeoordanee  witb  the  laws  ot  nature  as  observed  in 
actnal  crystallisation,  for  the  reasons  eivea  by  me 
at  length  in  letter  U1S5  (p.  69),  ia  aaswer  to  a  qnes- 
tion  put  to  me  by  Hugh  Clements.  As  I  do  not  live 
in  London,  or  erea  io  England,  I  cAnnot  accept 
Hoirh  Clements*  kind  iuTitition  to  call  on  him  and 
•ea  bis  orystala,  though  if  I  oonld  bare  dons  so  I  feel 
ann  that  an  or«l  dianuakni  of  the  matter  with  him 
would  have  beeo  moeh  pleaaaatar  t«  both  ot  ns  thsn 
this  correspondeDOB  hai  bean. 

Thanfca  to  "I^hbert"  for  hia  kind  otter  to 
■end  m«  ions  at  the  oryatats,  bat  ai  they  are  not 
■  new  form  of  fenro-oaldle  it  woold  be  hardir  worth 
hia  while  to  take  the  trouble.  Ha  oarbainly  daaerrea 
ths  thanka  of  all  coaoemed  for  haring  tent  tbem  to 


__    __  indneing  Mr.  Collins  to 

write  hia  papers  on  "  Some  Diffiouttiee  in  the  Study 
of  Crystals,"  which  I  troat  he  will  contiune.  and  go 
into  therery  interesting  sabjeot  of  double  rebvotion, 
now  that  the  attention  ot  yoor  roaden  has  been  iu 
Bome  deinve  attracted  to  orystaUoirapby,  a  most 
;Mt*.«4L„.s.  ...:».....  Ai...  . ^: 1 ? ^/ l-i.-  L  ,.- 


OBQAITIO  8UB8TITUTION. 

[14255. 1 — SnBBTiTiTTiON  products  are  formed  by 
ihe  depisoement  of  an  element,  radical,  or  group,  in 
a  compound  by  another  element,  radical,  or  group  ot 

A  TSiT  important  alasa  ot  snbatitatiau  producta  is 

obiainrd  bv  replamng  one,  two,  or  three  atoms  of 

H  in  NH]  by  an  organio  radioal.  Thns  we  hare  the 

■iridoi"  ■  ■  


pounds  of  the  monad  posItiTS  radicals  on  the 
primary  monamiaee,  thns  :  NHgUe  +  Mel 
=  NMe-HjI.  and  NM^H,!  +  KHO  - 
NHMoj  +  OHi  +  KI.  Thoy  may  be  Formed 
ooataining  two  different  radicals  by  using  the  iodide 
of  a  radical  different  to  tha,  contained  in  the  ori- 
mary  mouamine,  thns  :  NII](C,Hi)  +  EtI  =  NS, 
CsHsCiHiT,  and  NH.CHsCHil  +  KHO  -  NH 
(GsHiKCiHi)  +  OH,  +  KI. 

la  the  tertiarv  monamines  the  throe  atoms  ot 
hydrogen  in  NHj  are  diiplaced  by  one,  two,  or 
three  positiTn  monad  radioah  ;  thas  we  bare  trima- 
thylamioB  N(CHi)3,  tricthjUmine  N(CsHil,.  triboly- 
Isminc  If(C,H9)s,  and  triamylamine  XlC^Hnlj,  in 
which  the  hydrogen  is  replaced  by  three  oF  the  same 
SBrim  of  radicals,  but  in  mptbylethyl  phenylamiue 
NCCHjlCHiMCHi)  the  hydrogen  ii  replaced  by 
diffluent  radicals. 

DinothylanUine  N(CHs)Met,  dimsthTltnlnidine 
NCCiH,Me)Me;,  dimetbvlijlidine  NCC,HjMe!)Mp,, 
dimethjlcnmidine  N(C,H5Me,)Un,.  and  dimethyi- 
oymidine  N(C(HM»OMeiaro  tertiary  monimine«,  in 
which  the  radical  CaH^  enters.  These  monamines 
are  produced  by  anting  on  the  secondary  mona- 
min()  with  the  iodides  oF  the  piaittrs  radleali  nnd 
treating  the  product  -ith  KHO,  th-i.  :  NM<^H  + 
Mel  -  NMejHI,  and  NMe,Ht  +  KHO  =  NMf,  + 
OH,  -I-  K[.  These  tertiary  mioamiiies  when  aoted 
on  by  the  iodides  oF  the  monad,  positire  radiesli 
prodnce  iodidei  that  cannot  be  decomposed  by  KHO. 
A  secondary  monamine  produces  an  iodide  which 
hennmcs  a  tertiary  monamine  when  acted  on  by 
KHO,  and  a  primary  monamine  requites  a  further 
applicatioi  ot  the  iodide  and  KEIO  to  produce  the 

In  the  diamines  the  hydrogen  of  the  two  mole- 
oules  oF  ammonia  is  displaced  by  a  rsdii^al.  In  the 
primary    diamines,    one    molecole  ot   hydrogen    is 

(NH, 
replaced,  thns  :  i  Et"  ;  In  th4  ■'■'wndary  two  mole- 

InHi        (NH 
eulea  are  displaced,  tbns  :   <  Rtg.  and  in  ths  tertiary 

(.NH  fSBl" 

the  three  molecalea  are  diiplaoed,  thus:   .{  BV_ 


Ethyl  diamine  Et' 
mine  EL"(NHBt)i, 
NHEtNHiCO,  "nlrih. 
phenyl  area  CSNHPe 


i.NBt" 
i)t  ethylene  diethyl  dia- 
CO(NHj),.    ethyl   urea 
ea  CS(N'H])-,  and  suiph 


produced  by 

or  primary  or  secondary  monamines  with  a  bromide 
of  the  diad  radical,  and  decomposing  the  product  by 
KHO. 

The  trlamines  oontain  three  atoms  oF  nitrogen, 
and  the  hydrogen  of  the  three  molecules  oF  ammonia 
is  replaced  by  rarioua  radicals.  Bo»niline  is  one 
of  the  most  importaat  triamines.  Its  formala  is 
Ns(CsH,y(CjHs)",H,,  and  perhaps  it  ia  formed  by 
the  abstraction  ot  three  molecules  of  hydrogen  from 
one  moleoole  of  anillns  sud  two  nf  toloidine,  thus  : 
2NHt(C;H;)  +  NH:CCHil  =  (NHaXC,Hj)'',(C, 


By  r 


r  ths 


Amiaea  diyidsd  into  m 
and  tetnmine*.    The 

{)rimary,eeeoadarT,  and  tertiary,  riiere  are  primary 
monaniinae  of  the  methyl,  Tinyl,  and  phenyl  seriae, 
haTiDg  the  geaend  formuU-NH,(CoH,n  +  i), 
'NH.{CoH,n  -  i),  and  NH,(CnH,n  -  ,),  in  which 
one  atom  of  the  hydrogen  in  NHj  has  been  replaced 
bjtbe  methyl,  nnyl,  or  pfaenyl  radical.  Metbyl> 
amine,  NH,(CHi)  (  elhyiamine,  STfilCHsh  butyl- 
amiue,  NH3(C4H)) ;  amyUmine,  NH/CiH„\  are 
primary  monamines  ot  ths  methyl  seriea.  All>lamine. 
HB|{C,Ht),  belongs  to  the  yinyt  series,  and 
phei»lamin*,  NH](C<HO.  and  tolylamine,  NH, 
<(CsH|Me),  la  the  phenyl  aeriea. 


pounds  nf  the  monad  positire  radicsln 
__   I.  thna-NH,   4-    EtI  -  NElH,I  and  HEt 
U,l  +  KHO  -  NHjKt  +  OH,  +  KI ;  or  by  treat- 
ing eyanin  rther  with  a  bailing  aolntion  at  KHO, 
thus  :  CNBtO  +  2KH0  _  NH,Et  +  COKOi. 

The  secoudaiy  monamines  of  the  methyl,  Tinyl, 
and  pbanyl  Mriea,  in  which  two  atoms  of  the  bj|dra- 
gan  In  NHi  are  displaced  by  poaitiTe  monad  tadicala 
ol  the  methyl,  rinyl,  and  phenjl  eeriea  reapeotiTcly- 
Dimethjlamine,  NH(CH,1,:  diethylamine,  NH 
<C3H|]i;  dihatylamine.  Ntt^lCtH,). ;  methylethyl- 
«mine,  NH(CHi)  (C]Hi) ;  ethylsmylamine,  NH 
(C]HiUCtH„),  belong  to  the  methyl  aeriea,  and 
cthylphenylamine,  NH[C:Ht)  (CHj},  Oebnga  partly 
to  the  metb*l  and  phenyl  series.  Piperdine,  NH 
'(CiHio)',  and  conine,  NHlCsHi,),  are  alto  saeoodary 
moaamiDes.  Thsy  are  produced  by  the  action  « 
KHO  on  the  pndnot  lormad  by  the  haloid  mhd- 


atoms  of  H  in'rosaaiUne  NH3(C7H4)"5(CsH,>"  by 
phenyl  CtHi  we  obtwn  phenyl  rotanlline  NjPbEa 
(C7H,ri(CsH.)".diphBnylrosaniIiiieNjPh,H(C7H.", 
(CsH.)",  and  triphenyl  rosiniUne  N,Ph:iC,H«"i 
(C,H,1". 

By  replacing  the  Hj  by  three  of  the  tolyl  radieati 
weobtaintritolylrosanilinBNj(C;H;)<C,H,l,(C,H4)'', 
and,  by  replacing  by  E',,  we  obLain  trletby^  reaani- 
line  NjEijfC;HsXC«H.)". 

Cbrysaniliaa  tf  jCajHi;,  and  lake  aniline  NjCmH'., 
are  other  tiiamines. 

BMauiline  itaelt  is  prepared  from  toluidine  and 
aniline  by  arsenic  acid  or  other  reagents. 

There  are  also  arsines,  bismuthines,  phosphinss, 
and  stibinM,  in  which  the  hydrogen  in  A^Hi.  BiHj, 
PH].  and  SbH,  is  either  partially  or  wholly  replaced 
by  radioala.  Tr.methjl  ariine  AsMft),  triothyl  arsiae 
AsEl,.  triethyl  bismnthinK  BIEt,,  methTl,  dimethyl, 
and  trimethyl  phaspfalne  PMeH.,  FMe^H,  and  PMe,, 
and  ethyl,  diethyl,  and  triethyl  phojphine  PEtH,, 
PBt,H,  and  PBt,.  and  trimethyl,  triethyl,  and 
triamyl  stibines  SbMf,,  SbBt,,  and  ShAy,.  From 
"-    above  it  may  be  obierrod  that  there  are  only 


rtiaryoc 


ind  tertl 
Theai 


tofar 
n  FH,  n 


compoands. 
IS  divided  in 


lie,  bismuth,  a 


itben 


nides 


._,  _.  called  because  they  are  format  ... 

tba  substitution  of  NH,  amidogen  (Ad)  for  the  H( 
of  ths  semlmaleculs  ot  oxat^l  (COHO),,  or  by  thi 
substitution  ot  a  monad  positire  radical  with  CO  ii 
the  plaoe  of  one,  two,  or  thres  atoms  oF  hydrogen, 

Aoetamide  CH/K)Ad  or  NH~(COMel,  heniamldi 
CsHsCOAd  or  NH^COPh),  and  chloraeatamld 
CH,CiCOAdorNH,CCOCH,Gl)ara  primary  mona 

DiaMianide,  NHlCOMo).  and  NH(COCH:)„  are 
seoondary  monamidea. 

Oiamide,C,03rNH,),or(COAd),,aodsnccinamide, 
EKCOAd),  or  (NH,)»CC.Hi0.y',  at,  primar^ 
diamides.  Ths  diamidea  nay  be  regarded  aa  formed 
by  the  tubstitution  of  (NH,).  for  tho  <H0),  in  the 
lemimoleoola  ot  lC0HO)s  iii  dibaaic  acids,  or  by  the 

inbatitatianofadiadiieaatiTaradiealtertir    

ofHlBtwoa  ■      ■      '- 


Citramide,  NjHiCCsHiO,)"'  or  0,HiO(COAd),,  la  i 
triamidc.  The  trlamides  may  beregarded  as  formei 
by  the  snbstitation  of  the  residue  of  •  tribasio  aoii 
ia  plaoe  of  three  atoms  ot  H,  or  by  the  eubitita 
tion  ot  NH]  tor  HO  in  the  three  semimoleoules  o: 
oxaty!. 

Tbealkalam!d«,:-EthylaoetamideNHE:t(COUe). 
e'hil  diaoetamida  NEt(COUe)s,  diethyl  oiamidt 
NiH:Etj(CO)i  dipbenyl  oiatyl  osTbonyt  diamidt 
N,tC.HiWCO),"(CO)'',  and  citryl  triphenyl  triamide 
NH,(C<Hi1,[C<HsO,)'",  are  doHved  from  ammonia 
by  the  substitution  ot  part  of  the  hydrogen  by  poii- 
tiro,  or  a  part  by  negatlro  radicals.  When  tbi 
'lydrogen  in  amioes  is  r^plaoed  by  bromine  or 
■'    '        ■  "'         .     .    -.         ^  t^,Hi.t^w,^i^A    tminei 

».  The 

imides  hBTH  the  K^nersl  lormula  NKCCnHs  —  ,0\. 

Succinimide,  NH(COCH,)a  or  NH[CJI.Oi)'',  ii 
formed  by  the  substitation  of  a  dIad  negative  radical 
for  two  atoms  ot  hydrogen  iu  ammonia. 

Ths  nitndei  hare  the  general  formula  N(CiiH,n  - 
lO)),  and  may  be  obtained  by  the  action  nf  eblot- 
aolds  upon  n-nides,  thns  :  diawtimide  NH(COMe),* 
COUeCl  -  N(COUe)i  -t-  HCl.  Thi  on[ano-bon>i 
compounds  are  produoed  by  tbit  aubsdtation  <^  a 
monad  positive  radical  for  metboiyl,  Ac,  thni: 
BBIO]  becomes  BMf,  by  the  substltatiou  of  Ms  For 
£tO.  The  hydrides  of  ths  prathyi  series  having  tb 
general  formala  CaH,i  +  t,  form  satntitutioi 
compounds  contiiniog  bromine,  cblorina,  As. ;  tbsi 
wo  have  CH,.  CHjCl,  CH,C[j,  CHCl,.  and  CC!^ 
and  CHi,  CjHsCl,  CHiCI,.  CjHjCI,,  CjH^i^ 
C;HCU.  and  CjCIt,  Ac.,  in  which  the  hydrogenil 
renlaood  by  chlorino. 

In  baniol  or  phenvlio  hydride,  CjHs,  we  have 
CHiBr,  CtH,Br,.  CsHaBr,,  mono,  di,  and  tribom- 
benii>t,  the  bromine  displacing  the  hydrogen  o{  ths 
benisl.  There  are  also  similai  chlorine  suDstitatioa 
compounds,  CH^CI,  C.H.Clt,  and  CgHtCl,,  tk« 
mono,  di,  and  tri-oblarbeniol. 

In  introbenzol  and  dinitrobanwl.  C(Hi(NOi)  aad 
CsHi  (N0|>,,  the  H  is  replaoed  by  NO,. 

C;H,BriHO.,  CjHjCHOj,  and  C,H,TjHO,. 

HooDbromorcin.  CyHiBrHO,,  aid  trinitro  oreiaia 
acid,  C:H3tN0iliH0i,  are  other  somponnds. 

Carbolic  acid,  CfHtHO,  Rives  the  following  sabsli- 
tntioD  n'odncts  — Til,,  C(H4BrH0,  CsH^],HO, 
CH,CI,HO.  CsCUHO,  C,H,(N0,)H0.  C,H,(NOiS 
HO,  CsHitNOiliHO,  and  C.H,(NO,lj(NH,lHO. 

Br  the  suhilitotion  of  oiatrl  for  hydrogen  in 
CaHE.beninl.  we  obtain  CeHiCOHO,  bnniaio  acid; 
CsIWCOHO),,  phthalic  acid ;  CjHjCCOHO),.  tri- 
mellitic  aaid  ;  CbH,(C0H0),,  pTromeUitie  acid,  aad 
CgCCOHO)g.  mallitic  acid.  The  haloid  ethers  are 
aubetitntiou  produ:ti  farmed  t?  replamng  HO  ia 
the  alcohols  by  bromine,  chlorine,  cyaqoges, 
fluorine,  or  iodine.  Thu<  there  are  MeCI,  EtCI.Etl 
produoed  by  replacing  HO  in  MeHO,  and  EtHO  by 
CI  and  I :  and  Et"Cy,  a^d  Et"Brj  by  replacing  HC^ 
ia  El"HOi  by  Cy,  and  Br,. 

AiTB'u  we  have  CiH^HOiCl,  CjHiCliHO,  and 
CjH^CI]  by  replacing  one,  two,  or  three  of  HOia 
CnHjn  -  I  HO,  by  CI. 

Mathylenio  and  ethylenio  iodides,  CH]T]  and 
C,H(ti;  propyleaifl  bromide,  chloride,  and  iodide, 
CiHsBr,,  CHaG],  aad  CiHaf,  ;  butylenio  hroinite 
and  chloride,  C.H.Br)  aad  CiHaCI, ;  and  amjleaia 
bromide  and  ehlorids,  CtHigBn  and  CHjoCli; 
vinylic  bromide,  CH,Br  and  CjHtOCl  are  otbsr 
Bobetitntion  prodncU. 

Chloral,  CCIjCOH,  U  formed  from  CHiCOHhT 
raplacla^  H  by  CI. 

Chlorine  couverta  the  methyl  aeriea  of  acid*  ill* 
the  chloro-SDhstitDtion  acids,  tbos  :  (;Hi(CB^a+ j 
COHO  =  CHCI(CnHjn  +  ,)COH0. 

The  ketones  are  substitution  prodacts,  foriMd  \a 
tephtcing  the  hydroiyl  of  the  methyl  seriea  of  aein 
by  the  monad  poaitiTe  radicals,  ihua  ;  CH,COH0 
becomes  CH^COMe,  or  COUet.  when  the  HO  of  the 
acid  is  replaced  by  the  radical  CH,  or  Me.  And  b* 
Bubstituting  a  monad  positive  ndioal  for  ths  Hd 
CHg  in  CHiCOMe  we  obtain  CMaH,COUa,  m<Ahil 
acetone.  CMe,HCOUe,  CBtE,COMe,  CPrHiCOlb, 
and  CEtjHCOMa. 

I  have  abore  referred  to  many  of  the  subttilBtiiN 
products  that  have  been  obtuaed.  Intact  eubsUtu- 
tion  is  one  of  the  principal  methods  empk^td  in  Hk 
ciamination  of  the  composition  of  organic  bodiMi 
Ths  ordinary  method  ot  producing  nnmtxoua  ia 
organio  oompounds  by  double  deoompoaition  U 
merely  a  Bubatttution  of  one  acid  or  one  has*  foi 
another.  Speaking  generally  organic  subatilBlisi 
products  are  analogous  in  their  propertiet  to  tb 
componnds  from  which  they  are  produoad,  the  » 
placing  olcmant  or  group  ot  elements  merely  SBMlr 
lag  the  place  of  the  retiring  elements,  wittootOB 
turbing  the  harmouions  pre-eiisteat  rdatiiMialdp. 

INOFffS!TBI7B  USUTAIA 


['I125C.')— I  THINE  incrustation  may  bt  pram 
by  niini  thiek  glass  plates  iu  plaoe  of  the  w 

slate  now  in  vogue.    I  hare  fcaowa  thii 


by  mischievous  persons,  yet  a  a 
enough.  It  has  been  fiiad  i^~-' 
ai  clean  aa  at  first. 
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TBB  OBOAS. 
?.]— In  tba  "  ComprsbmiiiTa  Trmtiw"  or 
u,  BOW  ftppMring  in  this  joarnal,  bj  Mr. 
s,  in  jami  iania  at  April  12  ha  allndei  to  tfaa 
«e  of  pladng  the  bdlom  in  ■  oool  ohuaber  i 


(••droom.  Tbeorgnnat  GieterEmll: 
it*  baltowi  "  in  the  lower  p*rt  of  tlia  eue," 
Trfora  not  MoordinK  to  tbe  abore  BmiiRe- 
Bnt  in  "  The  SoisntiGc  Buei  of  Sfoiio,"  a 
b;  Dr.  Stone,  jaat  publisbfd,  I  fiod  tba  fol- 
»ntnU7>t«l«roeBt:— "The  orgnn  at  Eietar 
Tad  b;  wind  from  the  oold  atone  oorridors  >ad 
ea    below    it,    nhiob    oommtmiekte    Klma*t 

with  the  ontar  air.  Conafqnonttj.  at  the 
ig  of  a  petformaDGe,  when  the  air  of  the 

well  beated  br  tbe  gaa,  the  organ  ii  Ttej 
t  i*  dnwins  a  denior  lappl;  from  below  and 

whose  undnlatianB  are  BalonUblT  different 
>ou  in  tbe  ranSed  mediam,  in  which  the 
I,  cnatra-fuotti,  and  otben  ar«  hreathinE 
iring.  If  all  aitonul  apeitorae  at  the  baok 
it,  and  the  bellowi  made  to  draw  their  wind 
a  hot  drj  air  near  tha  ceiling  b;  meana  of  a 
:  trank  or  wind  a*il,  the  organ  wonld  riie  in 

Mj-  objoet,  howarer,  in  writiDK  ii  not  » 
1  point  out  the  ditagrennent  of  these  two 
eta  aa  to  Bownt  a  raniBdj  in  addition  to  the 
red  b;  Dr.  Blone,  In  all  cuee  where  the  air 
drawn  frem  a  colder  rraion,  the  organ  might 
t  to  orchettnl  pitch,  or  nearly  m  (for  I  anp- 
a  than  a  margin  wonld  haia  to  be  left)— the 
applj  wrTing  to  preaerre  thii  pitch. 

ToDomster. 


mathematlei,  to  promote  what  I  may  call  a  man 
inaittable  ooiDoidenea  to  the  dieuit*  of  an  indlipen- 
ublemniiicallaw? 

To  mncladB,  the  xsle  ii  conitroctad  on  harmoBtc 
prindplaa.  It  coniiita  (1)  of  lonnda  whoae  Tihra- 
tioDP  harmoniae  moit  frequently  witli  thoia  of 
DCH,  and  (2)  of  other  saandi  whioh  harmonieF 
moil  freqnentlj  with  the  reat.  B*h  ia  uatnrall; 
innK  with  lab,  and  rn^  with  eob,  psrteot  fiftha  (or 
tonrtha)  beinK  formod  in  each  eaia.  P.  Ji. 


Is.  AND  ZT.  W.  BAILWAT  BItOUIffiS. 

ri4260.]— Is  aniwer  to  "L.  L."  (U175)  tte 
fallowinji  BDgiDea  ihonid  he  rnrning  the  tmini  named 
from  Monday,  April  22ad,  to  Saturday,  the  27th  :— 

10  0  a.m,  Ex.  Eaiton  (Enaton  to  Cr«we). 
S2nd,M.         ...         Al<na,  2IBS. 
23rd,  T.         ...       Chillington.  2188. 
atlh,  W.        .,,        Penrith  B*aoon,  2187, 
35tb,  T.         ...       Alma,  2185. 
26lh,  F.         ...        Prinoeai  BaatHee,  2190. 
27th,  S.         ...       Chillington,  2188. 
10.10  a.m.  Ei.  Euitoa  (Enaton  to  Crewe). 
22nd,M.         ...         Wiaard,  872. 
23rd,  T.         ...        Cambrian,  21S1. 
24th,  W.         ...         Rajnard,21Sl. 
2Sth,  T.  ...         Cambrian,  2194. 

28th,  F.  ...         Curadoo,  2192. 

27ib,  S.  ...        Canbriao,  2194. 

S.£0  p.m.  El.  EuatOQ  (Euaton  to  Bagbj). 
aand,  M.         ...         Coidor,  868. 


grd,  T. 


EnTo 


THK  OSOAH  AT  UIiM. 
1.}— Mb.  Wabxam  will,  lam  anre,  permit 
lint  out  a  alight  inacmiraej  in  his  very  Talu-  I 
intemtingtreatiae  on  the  organ.  Tbe  bellows 
ker's  gnat  organ  at  Ulm,  taid  (o  be  the 
in  Germany,  are  not  placed  in  the  crypt.  I 
jiiUcIf  atands,  like  ao  many  of  the  Con  ttncntal  i 
■w  the  weat  entrance,  and  the  blowing  i 
eent.  raqniriag  12  men.ia  placed  at  tbe  back  | 
io  not  now  recollMt  whether  on  the  same 
umewlut  beneath.  I  wni  present  laat  year 
eeanon  of  a  grand  organ  coeeert,  and  wai  ' 
ileaead  with  the  qnali^  of  the  inalmmant,  I 
rieed  at  the  abaanea  of  power  and  brilliaeoy 
soD-empli^nieat  of  rseda  till  I  ^caid  that 


—the  day  after  the  aolemn  celebrati 

h  aaninmry  of  the  cathedral— I  did  not 
nd,  bat  I  thOBght  it  not  very  creditable  to 
orities.  I  waa  told  that  an  idea  waa  enter- 
I  anbatitnting  an  hydraalio  appantne. 

T.  W,  Webb. 

E  80-0AIJ.XD  H7PHABMONIO 

THBOBT. 
.}— I  RBAD  tbe  EmOUSE  MSCBjtNlc  for 
Ml  (among  other  naaona),  and  when  strange 
are  propounded  with  the  eameatneaa  and 
mca  which  ebaraaterisea  Mr.  Jackaon'a 
of  bia  tbeorj,  I  am  aniiona  that  the  ralue 
a  demonstntad  by  the  nnbiased  judgment 
■ho  are  aaqnainted  with  tba  eobjecti  nnder 
n,  ao  that  any  qneatione  whtoh  may  ariia 
Kttled.    For  thuae  reftaona  I  wontd  again 

There  eui  be  no  need  of  fnrbhar  aiplana- 
:  different  pointa  hare  been  reiterated  again 
a  in  yonr  pagea,  and  the  anbject  presented 
rrary  poiaibia  point  ot  view.  Comprehen- 
ted,  Ue  whole  thing  amimnla  to  tbii :  if 
'al  major  diatonio  scale  be  tamed  nptida 
I  tones  oT-interrala  will  correipond  in  one 
with  the  tonea  and  interrals  of  the  aoale 
■It  with,  with  the  exception  that "  ray  "  ia 
if  I  haTe  before  shown,  thla  is  merely  a 
ODiequence  of  the  harmonic  coDetrnotion  or 
It  matters  not  from  what  point  of  riew 
at  the  matbtr,  bat  for  conTanienoe  I  hare 
I  oltimate  nanlt  of  the  rarions  operation! 
annonia  law  aa  nprcaentfd  by  tonea  and 
),  atarting  from  a  giran  generator. 
hckaon  claims  that  the  notes  of  the  scale 
bowa  in  neara-  relation  by  bia  method,  bat 
uk,  what  need  it  (here  for  all  tbie  P  The 
tbe  aeale  bava  all  a  certain  fixed  rrlation  to 
T,  and  all  tba  theories  in  the  norld  cannot 
tkeaa  relatione.  BeDanae  A  is  a  near  rela- 
r>,  doea  that  make  C'a  relation  to  A  any 

Tet  tbia  ii  the  chum  of  the  "  Hyphar- 

I  wKnt  to  knoir  ia ;  Why  abonld  we  b« 
on  to  aooept  the  "  Hyplwrmouio  "  theory, 
ne  ia  no  proof  that  soands  are  musically 
in  tlna  (the  downward)  direction,  when, 
a  edgeneiaa  of  the  eonstitation  o[  the 
E  scale,  we  are  obliged  to  conmeDoe  connt- 
iwardi  from  sneb  a  comparBti«ely  distant 
a(  Uw  tonifl  aa  HE  ;  and  when  there  ia  no 
'  1  the   intereats  of   mniinil 


211h,W. 

Balmoral,  883. 

2.Sth,  T. 

Llewellyn.  869. 

26tb,  P. 

M.teor,  868. 

27th, S. 

Courier,  668. 

RSap, 

m.  (Eurty  to  Crewe.) 

22nd,  M. 

A.or,  2189. 

23rd, T. 

A>on,  2189. 

24lh.  Vf. 

Salopian,  2193. 

25th,  T. 

26tb, F. 

Uwlbrr.  2186. 

27th, S. 

Alma,  2IS3. 

Up  Thainb. 

12.13  a 

m.  (Crewe  to  Enilon). 

22nd.  M. 

Penrith  Beacoa,  2187. 

23rd,  T. 

Lowtber.  2186. 

24lh,  W.         . 

PrinoBss  Beatrice.  2190 

25th,  T. 

ATon.  2189 

26th,  F. 

Salopian.  2193. 

27th,  8. 

Penrith  Beaoon.  2187. 

4,25  p.m.  (Crewe  to  Enaton). 

22od, U. 

Antelope,  2163. 

23rd, T. 

.       Caradoo,  2192. 

24th,  W.         . 

.        Antelope.  2183. 

25th. T. 

Wiiard,  872. 

28th, F. 

Ant-lopa,  2183. 

27lh.  S. 

ADtelope,  2183. 

6.Sp.m.  (Crewe  to  Hngby). 

22nd,  M. 

.        Aion,  2189. 

23rd, T. 

A<Dn.  2169. 

24th-,  W. 

a.Wian,  2193. 

25th,  T. 

Chiirngton.  218a 

2eth, F. 

Lowtber.  2186. 

27lh,  S. 

Alma,  2185. 

esp.m 

(En^by  to  Enaton). 

22nd,  M. 

Cambrian,  2194 

23rd,  T. 

Hnowdon,  2191. 

2llh.W. 

C«adoc,  2192. 

25th, T. 

raradoc  2192. 

2etb, F. 

S.iowdon,  2191. 

27th,  8. 

The  enginea  rnnninir  from  Crewn  to  Carlisle  ard 
BaSalo,  Qiraffa,  Merrin  Carilile,  Prinoe  Leopold, 
Prinoees  Loniae,  and  JakaalvKhaii.  and  I  beliere 
Bdted  Will,  1220.  Alrj,  1678,  Florence.  1217, 
Drake.  1526,  and  Fha«loa.  1218,  bare  the  6.5  p.m. 
from  Crewe, 4. 28  p.m.  from  Preaton  to  Crewe.  Can 
any  one  sire  me  tb?  engioFi  running  the  Dnlab- 
man  in  the  order  they  ninp  U  "  L.  L."  likes,  I 
can  give  him  the  erxino  running  most  of  the  L  * 
N.  W.  eipFeatee,  with  diagrams  aa  to  their  work- 
ipg.  No  donbt  some  oE  the  working  will  be  altered 
May  1.  Bgerla. 

FAST  BUNS  OFBABLY  I.OOOMOTinia. 

[14261.]— WiLi.  "  Itiaei "  kindly  faTOnr  ns  with 
acme  fast  Fans  made  by  trains  io  the  earlier  years 
of  raijway  enterprito,  which,  I  think,  lie  hinted  in 
one  of  his  letters  be  would  be  able  to  giroP  They 
would  oertainly  be  of  great  intareit.  eapeoially 
when  compared  wilt  hie  very  admirable  tables  of 
speeda  of  recent  mng. 

I  heard  a  ' '  yarn ' '  which  I  shnnld  mnch  like  to  be 
corroVwrated  or  denied  by  "  C.  E.  S."  It  is  to 
the  effect  that  a  paity  of  Americans  made  a  rery 
'""'  —  from  Liierpool  to  London  one  Sunday 


ticnlara,  aneh  aa  length  of  train,  sloppagsa,  IpMi, 
and  time  on  journey  ? 

I  wonld,  aa  a  reader  of  tba  Enqlish  Mech&nio, 
take  this  opportunity  of  thanking  "C.  E,  S."  for 
the  intereiting  and  Tkried  information  which  he 
■0  freely  ooutributea  to  this  paper,  and  would 
tre«paea  so  far  on  bia  kindaesa  aa  to  ask  him  to 
farear  us  with  a  diagram,  showing  the  gradieota 
on  the  Midland  from  St.  Pancras  to  Leioeater? 

a.  H.  B. 


the  "  topic  of  tba  day  "  amnninit  railway  engineera. 
In  tba  House  af  Lords,  on  Tbnraday,  the  14th  of 
March,  Earl  De  La  Warr  called  attention  to  th« 
rsoent  correspond e nee  between  the  Board  of  Trade 
and  the  railway  compauiaa.  A  mo)t  intersstiaa 
debate  ensDed,  in  which  Earl  Cowper,  Lord 
Heuniker,  T«rd  Cariingford,  aod  the  Duke  of 
Somenet  took  part.  On  Friday,  March  15th,  in 
the  Hoase  of  Commons,  Mr.  Martin  gare  aotioa', 
that  on  the  26Lh  of  March  be  woold  more  a  reaoln- 
tton,  "  that  it  ia  dnairabla  that  the  railway  oom- 
paniea  o(  the  United  Eingdon  aboold  be  raqnirad 
within  a  reasonable  time  to  anpply  their  paasanger 
trains,  nsed  for  fast  or  he»Ty  tr^c,  with  affiuient 
continuous  braVea."  No  discussioD  waa  allowed  to 
take  pUee,  as  when  Mr.  Martin  rosa  to  more  hia 
resolution  the  "  House  waa  oonnted  ont." 

Tn  Vol.  XXV- ,  pagea  634  and  635, 1  gare  the  ftx- 
t'culars  of  the  brake  triata  npan  the  North  Eaalam 
Bmlway,  and  also  a  table  of  oam|)arati*e  raenlta 
between  tbe  WestiBghonao  automatic  and  Smith'a 
vacaom  brakes,  aa  obtained  by  the  looDmotin 
officials  of  that  line.  This  ahowed  at  once  that  the 
antomatin  was  decidedly  the  best  brake.  The  two 
..,..!._   .i__   — ,^gj  (gj  jjj  mimthe,  to 


I   the 


It  of  r. 


and  I 


trun.    It  true,  will  that  gentlen 


o  PuUmi 
n  giro  na  the  p«r- 


the  reautts  giTsn  Ving  almoet  identioal  with  thoia« 
nbtwned  by  Hr.  Drammond  on  the  North  Britbh 
Bsiiway  (and  giyen  in  last  volume,  p.  288).  And  it 
again  proved  the  well-known  fact,  that  the  Taennn 
brake  ia  tbe  cheapest  in  Gnt  coat,  bnt  that  it  is  tbe 
most  •xpsnsiTe  to  maintain.  The  North  Eaatern  Bail- 
way  Company  hare  been  conaiderad  by  loma  to  bars 
been  very  alow  in  comingto  any  deciaion,  or  in  adopt- 
ing any  syrt'm  of  ooaUnsona  brakik  It  mmt  be 
remembered  that  the  North  Eaatern  Btilway  la  an 
Important  part  of  tbe  rast  coast  route  between 
London  and  Soothtnd.  At  York  it  is  joined  by  tht 
Great  Northern  Bailway.  Tbia  company  ban 
adopted  the  Smith's  Taconm  brake,  and  Gtlal  it  t* 
87  engioea  and  476  oarriagBS  and  rani.  On  the  other 
hand  it  ia  jnined  at  Bf^rwiok  by  the  North  Britiah 
Railway.  Tbia  company  have  adopted  the  Weiting- 
hoD-e  automatic  brake,  and  it  ia  to  b*  fitted  to  900 
engines  and  1,000  carriagea  aa  quickly  aa  posaibte  ; 
25  engines  and  300  earriages  hare  already  bren  fitted 
with  thia  brake  up  to  tbe  present  time.  It  will  thus  be 
seen,  as  one  of  the NorUi  Eaatern  DireetOTs  remarked 
a  short  time  ago,  "  that  thmr  cHdIm  Dinst  be  in 
oppoaiUon  to  one  of  these  lines,  and  there  seamed  no 
war  oat  of  the  difBonltJn  whioh  the  difference  in- 
TOlred."  A  few  wooka  ago,  after  careful  oonaidera- 
tion  and  a longseriee  of  ■iperiments,  tbe  direotors 
of  the  North  Eastern  Bailway  Company  nnaoi. 
monsly  adopted  tbe  Wsetinahonse  antomatio  brake 
for  their  line,  and  it  ia  to  be  fitted  to  the  whole  of 
tbe  passenger  rolling  stook  fortbwitii.  and  10  enginea 
nd  35  carriages  hare  already  bean  fitted  with  thia 


line  baeanse  ther  hare  proved  it  to  be  the  beat,  and 
alio  because  it  FnlfiUad  every  one  of  the  eondiliODt 

considered  necejtarv  hv  tbe  Board  of  Trade.   Thia 
deei-ion  of  one  of  the  largest  railway  companiea  in 
the  United  Kingdom  is  ol  very  considerable  import- 
and  will  do  mncb   towards  the  aettlement  of 
intinaons  brake  question.     It  will  at  onoe  be 
that  the  great  dimenlties  arise  at  York,  aa  the 
:  Northern  work  their  trains  from  London  to 
York  with  the  vacnum  brake,  and  there  ia  a  very  lane 
irtfTcbange  of  tratSc.     Tfaeas  difBonlties,  cauaed  ^ 
tbe  difference  of  brake  ayatems.  hare  even  already 
begun  to  make  themselves  sariouBly  felt,   and  tba 
Oreat  Northern  Company  is  at  the  preeent  time  con- 
sidering what  will  be  the  beet  for  them  to  do,  so  aa 
Did  this   inooarenienee.    Clark's   chain  brake 
leen    fitted   to    fifteen   carriagea  intended  for 
through  traffic,  bnt   it  does  not  work  well,  and  baa 
been  ahandoned.    It   is   suggested  br  the   North 
Briti'b  and  North  Eastern  companiea  that  the  Gre«t 
Northern  aboold   fit  all  the  earriagaa  intended  to 
over  their  liuee  witb  the  Weabnghouee  brake, 
use  the  vacuum  brake  upon  the  tr^na  running 
veen  King's-craas  and  Liverpool  and  Mancheater, 
no  deoieion  baa  yet  been  arrired  at  by  the  latter 
company. 

Upon  nage  11,  a  description  of  Smith'e  "  Fire- 
work brake,"  or  "  automatic  attachment,"  is  given. 
I  have  had  an  opportunity  of  eiamioiog  the  appa- 
rataa  and  witnetaing  trials  with  it.  The  reanlta 
given  were  very  unaatiafaotory,  and  there  ia  no  donbt 
that  the  "firework  arracgement  will   never  come 

Another  meant  of  attempting  to  make  Smith'a 
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cord  to  the  buidle  warkinR!  the  ri 


brake  apen  the  uniiiiia  and  Grat  portion  of  tfa< 
Ihaeewind  portion  of  the  train,  harinii  no  broke  put 
on  toBfan  it,  wonld  dub  into  the  firtt  part. 

Sereial  of  the  nilway  oompauiei  hate  anit  in  the 
tetonu  aaked  for  bj  the  Bomrd  of  Trade,  ■hawing 
what  each  u  doinit  in  the  brake  qneitloa,  and  also 
bow  man^  ea^iiei  nnd  oarriitKes  thoj  hiiie  fitted 
irith  contiDoanB  brakes,  and  the  nunoi  of  the  bnke 
ijetama  need.  The  returns  hare  been  printed  in  a 
'"  '■■  '  form,  bnt  they  are  not  eomplel*.  aa  BOme 
hare  Dot  lent  in  anv  annrer.    There  bae 

nuoh  diSealty  and  delay  in  obtaioing  thne 

Tetimi  from  aameoftba  railway  conpaeio.  that  on 
Thotaiar  last,  the  Uth  of  April,  Loril  Honniker 
"brmwht  in  a  Inll"  in  the  Honie  of  Lor^s.  the 
ot^eot  of  wbieb  ia  to  make  it  eompuliory  on  railway 
compaoiai  to  enpply  to  the  Board  of  Trade  penodieal 
ntiriii  M  to  tbe  nuiber,  eharaettr,  Ac.,  of  eon- 
feinodi  br^M  on  tbeir  )inei.  This  bill  waa  read  a 
■eoood  lime  laat  night,  April  tbe  15th. 

nanezt  meetiiiR  of  the  IsitibntiOD  of  Mechanical 
EnaiMtn  is  to  tdis  place  at  Paris  next  Jane.  One 
of  Sw  papora  is  to  be  npon  the  sobject  oE  continnous 
brakiB,  uid  to  obtain  further  information  aseriee  of 
Itnerinenta  ii  to  be  made  in  a  few  weeks. 

Tb«  BrightOD  Boilway  Company  is  Siting  up  an 
(aperiu«iit*ly«ik  with  speed  iediciting  and  recording 
uparatdi,  alao  an  apparatua  to  show  and  reginter 
tbe  bnko-Uoekpreuare  exerted,  and  the  time  taken 


attach  due  weight  to  what  we  respeelirely  tay.  He 
is  an  anonymaas  writer,  havisR,  as  he  asserts,  20 
yaan'  eiperience,  and  stands  conricted,  aa  abOTC. 
of  fonr  miarepreiEDtationa.  I  haia  bwn  for  15 
ysBTH,  more  or  le«s,  a  chemical  student  of  destnic- 
lire  distillation.  I  know  tbe  practice,  not  of  one 
manafaetnrer  only,  bat  of  very  many,  and  how  it 
has  changed  from  time  to  time  with  new  demands ; 
1  am  also  familiar  with  the  mnter  portion  of  aocteat 
and  modern  lilcratareon  this  BuhJFct. 

Tbe  little  work  which  be  and  yon  hare  charao- 
teriscd  so  differently  ia  a  sommary  of  the  averam 
practice  of  many  hnndrada  of  mannfoctorers,  and 
the  inquiries    of   many    loientifi 

ihoold,  I  am  aware,  be  the  last  li  . 

int,  to  osa  your  oormpondent's  words,  which  of  ns 
is  the  more  likely  "  to  lead  the  uoTice  astray  P" 
Andcr'on's  College,  Edmund  J.  Mllla. 

Olosgow. 

TSn  BIiECTBIC  FEN  AND  THE  BIiIKD. 

[M265.1-I  HAVE  lately  had  occuion  to  use  the 

patent  electric  pen.  ood  the  idea  bos  occurred  lo  at 

that  thi<>  m^trament  could  be  very  suitably  Died  b; 

r  blind  pereons.     I  mean  that  the  pnDctorea 

'g  (at  preetnt  aaed  ae  a  stencil,  from  whi( 

ten  of  copies  are  printed)  could  be  nsod  as  i 

original  communication.     Any  one  aetinunle J  witb. 

the  electric  pen    will  nndsrstand  this.     The  pea. 

'  ils    writing,    makes    abeut    150    punotares    per 

ond,  and  these  pDnotares  naturally  mskg  raiaod 

face  lings  on  the  paper  of  the  shape  of  the  letters 

I  think  that  such  outlines  could  be  easily  felt  and 
traced  by  the  delicate  and  practised  tonch  of  a  blini! 
person.  Thus  any  commanications  may  he  intelligibly 
conieyed  to  and  from  the  blind.  Jib. 


EEPLIES  TO  QUEEIES. 


!•  ani  nwr^  p^  lfc«  foery  oiiitd. 


liirity  ofthiioODiista  in  its  being  ornamented  aD 
»ier  with  small  four-petaled  Bowan,  aoDetiiiuK  like 
Forget-me-nots.  I  think  the  ohina  gionpa  of 
Hinrea  (milkmaids  with  tolid  china  pail*,  Ao.)  Ht 
Dresden  wars. — Huouto. 

{31  lei.]— Tooth  PoirdBr.— Tbe  beat  is.  einal 
ptrts  of   Armenian  bole  and  myrrh,  pOwdRM.— 

[31738,]-Iiatli«  nr.Q_) — Ai  thia  qnerj  seams 
that  it  is  sercr  to  be  answered,  I  yentnre  to  help 
"H..'A.  H."  Plrst  of  all  hare  joar  lathe-stand 
r>!ady  }  fiiia  it,  plaoe  the headstook^  and  bolt  down; 
imn  a  hole  in  the  wall  the  same  height  aa  oaatn  of 
Ijsodstock,  driTo  a  plug  of  wood  is  ;  get  two  iM 
paints,  driye  one  in  the  phig  of  wood,  erect  a  past, 
and  drire  in  tbe  other  atod  point  at  a  tna  oaitaaec 


hr^ea,  wb«i  it  ia  perfeotly  clear  to  the  most 
obserrer  whieh  ia  Uia  beat. 

"  L-  L.."  p.  M.  mentions  tbat  the  Westinghoaee 
brake  is  in  use  opon  the  Lvneathire  and  Yorkahire 
Bail  way.  This  company  hSTC  been  trying  t' 
aotoBalie  and  the  rscnnm  brakes  for  mora  than 
year.  They  are  in  favour  oF  the  Westingkonee 
aatouktic,  but  I  anderstand  that  they  do  not  intend 
to  apand  mioh  money  upon  continnoas  brakes  till 
the;  know  what  the  other  lar^a  companies  aronnd 
th^  an  going  to  do.  The  Great  Eastern  Railway 
CoBpanyhan  lately  decided  to  fit  leTcral  of  their 
•xpnat  trains  with  the  WestinRhonsn  automatic 
lH«kB.  I  KMj  alao  mention  with  regard  to  the  sub. 
{act  of  brake  power  npon  goods  timina,  that  the  new 
goodi  eDfinwi  on  tte  Hidlaod  Bulsay,  whiidi  lately 
WBmenoad  to  mo,  baye  a  powFrtnl  steam  brake 
npon  the  engine  and  tendtr  wheels,  and  a  aeries  of 
eiperimanta  is  being  eondneted  npon  the  Liakey 
InoUDe,  Bnunsgrora,  to-duy. 

AprU  IS.  0.  B.  B. 

BHIFTINa  BASSLBB  POS  310701.1:8. 

[14£63.]— SniTNO  a  notice  in  the  EhqlibH 
UjTBMmc  of  a  system  of  winding  the  saddle  of  a 
bieyole  forward  and  hack  by  the  handle,  I  beg  to 
aak  jon  to  publish  that  I  bare  done  the  eome  thing 
indroendcntlr,  the  Brat  time  I  n>ed  tbe  ahilti- 
taddb  being  ahont  20th  Aognat,  1877,  in  Snkkar. 
oontenplated  snob  an  arrangement  as  lo^g  ago 
April,  187S.  The  only  doubt  on  my  mind  wa^i  whether 
oneobnld  not  have  two  saddles,  and  shift  from  one 
to  the  atber  when  ridiog.  For  my  own  p  '  ' 
oonld  not  manage  the  latter.  The  nse  of  the 
ins  Mddle  is  to  enable  one  to  meant  more  easily 
and  Jwnand  hills  more  safely,  by  causing  the  hind. 
wbed  broke  to  hold.  The  brake,  bowoicr,  requires 
•  second  handle  at  least.  I  sea  no  simpler  way  of 
ariatigingit.  B.  H.  7roude. 

Ei.  Esginecr.  W.S.B. 

Ahmadpnr,  Bahawalpnr  atate,  India,  March  13, 


..ti,; 


nifFSBUBNTED  BBBAD. 
;U2G6.3— I  AonKB  wilt  "  A  Physioiao  "  that  thi? 
'  '  '  I  not  receirad  the  attention  it  deserrct. 
onie  time  agol  aent  a  query  on  the  sabject,  hopinj^' 
)  elicit  a  goo'l  deal  of  diierse  opinion  :  but  it  fell 
at  with  only  a  few  replies  not  mac 
Ve  hBTe  used  this  bread  for  about 
Dnpider  it  much  more  wholesome  than  fermented, 
'bother  baker's  or  homo.made  ;  espccisUy  if  who]- 
'heat  meal  (ijroand  at  home  to  make  sure  yon  git 
,)  ia  need  instead  of  white  floor,  or  added  to  )t  iiu 
the  proportion  of  one-half  or  quarter.  Our  metho-l 
is  to  keep  the  NsHCOj  ready  weighed  in  lllVgrwTi 
packets,  and  the  HCl  in  a  dilate  tt»te  (24oi.  HCl  of 
sp-  gr.  1-lG  +  560E.  HiO),  so  that  S  fiuid  drachma  c1 
'  I  ia  the  right  qnaatity  lor  one  packet  of  soda,  ac'l 
ir  inib.  flour  and  meal.  This  is  rather  more  than 
A  Physician"  finds  neeeaaary ;  and,  further,  we 
_se  no  salt.  Unless  tbe  floor  and  soda  are  well 
mixed  before  adding  HCl  and  water,  there  will  bo 
yelhiw  spots  in  the  loaf  from  the  undsoompose<l 
alksli.  The  baking  reqniree  a  good  oven,  or  thG 
crust  will  be  yery  hard  and  the  interior  sticky. 
Ton  mnst  use  good  flour  (whau  yon  can  gel  U]  ■ 
nothing  detects  the  bad  srticle  quicker  tlun  this 
process  of  brood-niikine.  Has  "  A  Fhyeician  ' 
erer  noticed  his  bread  get  moister  when  two  day^ 
old  than  when  new?  It  aeems  as  if  the  NbCI  in  tlii! 
hiat  deliqneooed  i  bat  ordinary  bread  containing  per. 
haps  as  raaoh  salt,  certainly  gets  drier  by  koeping. 
Is  it  that  the  NaCl  formed  in  this  way  ia  moii' 
daliqnesoent  than  table  saltP  Has  the  HCl  or  tlit 
NaHCOs  any  action  on  tbe  flour  before  thry  csci- 
bine  P  That  is  a  point  wall  worth  the  most  oarefid 
intoetigation  by  any  one  posieuing  the  reqnisilr 
delicate  apparatus  aud  power  of  manipulation  aii<l 
leisure. 

Theoretically,  tbe  "  ASrated  "  process  of  making? 
bread  is  preferable  to  the  above.  There  the  COj  is 
generated  separately  and  passed  into  dour  and  water, 
obviating  any  risk  of  coBlaminatioa  from  impui^i- 
chemicale,  or  the  point  just  mentioned.  But,  prac. 
tically,  it  is  made  so  salt  that  we  cannot  eat  it.  Tiv- 
whole  bread  qnestion  wants  OTerhauling,  and  I  h<}{"* 
aome  of  your  correapondenta,  numbering  represcnlii. 


level  with  the  first.  Next  praeniaaenttarbatal 
on ;  Dui  II  leii  i  ratohet  braoe ;  fix  ratchet  braco  on  end  of  aattv 
to  the  purpose  bar.  pat  it  throoeh  the  headitook,  and  faataa  it 
or  5  years,  on  I    both  ends  with  steel  points,  and  work  away.   A, 

!,.„  f t_i    I  suttor  bar  :  B.  headstock  J  C,   ratohet  hroos  i  ft 

(^ost :  E,  bolt  and  not  to  fasten  headatook  ;  F,  latfat- 
ttond ;  O,  wall ;  H.  eteel  pointo.— Tn[.lscopl  TiU, 
[31876.]— Japaaeao  TooJa.— "  Aniioos "  ouas 
s  oollection  of  Japanese  toola  at  the  Sonlh  K*- 
lington  Mnsanm.  They  are  in  a  room  nndarths 
National  Portrait  Oallary,  in  the  ExhiUtion  blMl 
at  bnildicgs.  Soma  of  them  (tbe  toola,  nM  tit 
luseuui  'tiiiilAinga— they  aza  anything  bM  baMfl 
riTG  a  verj'  han^  appuranoa.  Som«  one  nUDHOMl 
w  .Tapnneao  atyfc  M  nmng a B*W tome  ^^^*^*- 


re  the  world  the  benefit  of  a  diseusaion  thereon. 
Daghbert. 


FBOVBBBOB  VrLIA   ON  DBSTBUOTIVZl 
DISTILIuLTION. 

[14SC1.1 — I  KOCH  regret  that  yonr  anonymous 
correspondent,  in  the  last  onmber  of  this  joamal, 
oaonot  agree  with  yoor  favoniabla  notice  of  my 
"  masnalette  "  on  the  above  SDbjecb.  With  reeard 
to  his  criticisms  I  have  to  remark  (I)  that  I  have 
nowhere  snggeated,  as  he  seems  to  imply,  that 
naphtholio  ia  the  only  canaeof  eoal.tar  being  heavier 
than  water  ;  (3)  I  have  not  aaid  that  tar  yielda  "  10 
per  cent,  of  (light]  naphtha,"  bnt "  10  per  cent,  at 
most  of  light  naphtha  i"  (3)  I  bare  expressly  warned 
my  readers  that  "  rigorouely  pure  ammonia  cannot 
be  prepared  by  any  diroct  process  from  the  watery 
liquor"  in  the  para(6.ii  indoBtry,  and  have  pointed 
ont  that  there  is  atiil  less  chance  with  "  ordinary 

C-liqnori"  I  have  not  aud  that  pore 
ihtained  thence,  either  by  "     '' 
other,    (i)  The  lime  prooess 
worked  for  years  with  eicellsnt  results.    Tonr  cor- 
respondent^ remaining  allegations  as  to  my  state- 
mania  are  correct,  and  I  mast  submit  to  the  mis-    ..        ,  _,_,„  _       

fortune  of  his   fignrea  being    different  from  mine.  J 116  milee  nortli  of  Brisbane.     Qold  wai  discovered 


Luui,.     1   U...B  found  ..  .^.j   ™-- r-T,  — ' — i - 

{'"ncil  llir  |i[i.t*«m  on  the  upper  Boe  or  thewoodia 
t)i.'  n^nal  mnuur,  and  Uieo  MkW  baokwardt-i-O. 
tiiiLke  the  ui'ward  pnll-atroke  tbe  eotting  strako- 
of  roiir^'!  lining  a  frame  aaw,  and  revBraing  (» 
liliiile.  ^  aa  era  not  as  hable  to  a^t  the  WMi  m 
iiHwiuf  thie  way,  and  it  makasaeuantr  est  i  bat  o 
i-i  ratlier BBlcwwpraeaaa.— HvBUio. 

[31878.]— UnsIllM  OS  B.  Mid  D.  Joint  IdMi— 
I  do  not  aae  that  any  wrfnl  pnrpOM  eon  be  Bonadlr 


^ueeaaland. — A   seen   of    ooal   of 

aUty  has  been  fossd  at  Walloon,  Qoeeos- 

seam  is  Oft.  in  thickness,  and  iseipeeted 

good  export  coal.     Uining.  which  had 

existence  in  tbLa  colonv  at  the  dato  of 

separation  in  IBOD,  ts  now  carried   on   eitanaively 

for  gold,  copper,  tin,  snd  other  metals,  beKides  aoof, 

id  the  annual  yitid  of  gold  alonf    '~ 


bnilt  at  Nina  Elms  for  ytarepaat,*udoartainijMal 
have  been  hnilt  there  at  any  time  lor  the  B.  awl  D 
line.  This  fact  is  wall  known  to  avur  one  a*  NiM 
Elms,  and  the  London  and  Sosth-Weaten  Oo» 
pony's  published acooontaeaoh  halt  year  will oonSTB 
the  tmih  of  what  I  mr.  I  (in  common  with  m(«n 
others)  have  waited  with  groat  cnrtoaity  all  the  waal 
to  ECO  whether  year  mystenons  umieapuudM 
•■S.  D,  J.  E.  Loco.."  wonld  put  in  his  pramiial 
appearance ;  bnt  I  need  hardly  say  that  he  did  net 
neither  did  he  eome  on  the  previoaa  oceaaiOD  k 

whieh  he  refers,  for  tbe  very  sofficiBot  p '■*■" 

there  neither  wme,  nor  arf ' *" 

construction  at  Nine  El  mi 
,  sea.— Thb  N«w  Clock. 
[^11678.]— Soroeraat  and  Coroot  I.lno  Bncbui 
-Without  entering  into  this  diaeoaaiou  I  aboiudlik 
I  say  that  1  have  spent  nearly  eveiy  daj  for  nr. 
any  years  past  in  the  Nine  Elms  shops,  bat  I  hay 
utrf  HPen  nor  beordof  any  engines  bong  bnilt  ths> 
ibove  rulway,  and,  althongh  I  am  now  gal 
into  years,  I  am  neither  blind  nor  deaf.- 

[aiBlie.J— Tho  Plato.— I  believe  it  ia  the  desiia  t 
all  your  correspondents  to  raoommend  to  the  beat  ■ 
their  ability  the  best  means  to  tbe  attainmeat  of  tt 


considerably  mora  than  one  million  sloiliu);.  During 

1877  the  gold  obtsinod  from  the  Oympie  goldfield 

inted  to  ll,5S8oz.     Gympia  is  altuatiS  about 


«  your  readers,  if  I  ci 


«  I  in  the  distriet  aboat  Uetober',lB67. 


for  the  I 

ting  on 
Ere 


end  deaired.  I  endorse  "  Old  AmatMT^"  advica  s 
to  confol  study  and  hard  prMtio*  aa  tb*  beat  Inbn 
otttoi*  of  a  flute— that  is,  if  it  ia  really  yoor  inatn 
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^  to  the  lata  Clurlei  Nicholwn,  to  lowArinfr    ot    tha  boi 

b»  muiB  1  owi  mj  abilitj  to  pUt.  and  thfm  nrp  KcamiHIn;  ■  proiireu 

imiihiiliwiinliiiflu  in  hii  "  ItekntientortheFJata"  of  nrlion  coatainfcl  ii 

oCtbBfwiUeniaBBariBWiiiefaiwuutescanbaTSiulrrrd  otntiijre  Mm  position  > 

"    '■     ■  1  bIcoIioU  Dsmed  org  an 


B  Uw  dUTcmit  lHiT".aiid  tbcr  will  » 
■    ■■    ■  UwlaDtiFSu  ■ 

vtons  C  kar* 

limr  alMmtit,  » ^ .__ 

ii  uy  oiunion,  el  the  initrnmaat,  alihoaah  at  o: 
Om  tke  flnta.  b*  ncaoii  of  kni,  nied  to  kd  doiro 
■iUb  O.     Sea  Junn'i  "  Ifoor    or  Two   on    t! 

Ihto."— J-  CKmLmn. 

[Siesr.]— Telacnph  Slab.— T  think  th«n  it 
■Uaot  owdboard  (hard  am]  thin),  with  mneral 
pMD  paper  paatad  on  one  rids. — Hnui"~ 


CarboD   .. 
}{>'<]  roiron 


linjt  point*  which  ffCDcrall}'  pbala,  noD-ddkinansnt ;  Cernina  enlphntc,  elowlr 
iTflJDCreatn  of  the  peracntare  efSoTMoea aad oddlaM  in  the  air;  furrin  solpbate, 
:  Uin  moleealo.  Thai  the  p#r-  ddiqneaaeMt ;  nafiminai  sulphate,  dsliq^aBsceni ; 
ml  boiliuR  poiutB  o[  the  thcee  jnaDgaBoaa  aolpbate,  deliquement ;  potsBemm  bra- 
fallows  :—  mide,  ana  iiljiiaiiiniiit ;  P-  carbonatA,  deliqaeaceat ; 
irnml.   SecoDdaiy.   T.|rtiftry,  P.  famajMida,  ooa-di" '    "    -  ■— --    --- 


IWIJO 


.  til  MI 

..  IS-'il 

..  ivta 

..  lOD'OO     . 


IS'IS 


daHnBeanaat ;  aadinoi  hjpoaalptai 


ita,  cffior 


>utphab 


plow.]— Ck  V.  l!lKht<coupleil  EnBinea.— My 
•vnT  «D  p.  43S,  No.  flfle,  la  corroot.  Thpn  am 
nlr  two  aOBtb  of  FIoBbuiT  Park— Nob.  172  and 
m,  Sineo  1  wrola  that  aoawor  they  hava  hotn 
Ian  Gttea  with  atonn-baaTdB  and  lioiiiinir.  Thn 
tsOawjnil  >■  a  liat  of  the  ahaotiDB  engincB  nnrith  of 
rnihon  Park  :-NoB.  Ill,  117*.  \Si.1SCl.  110,  Itt. 
lit.  tea,  172. 413, 603,  «(«,  im,  ecu,  eo:,.  eu.    Tim 

Ent  ele*'u  belong  to  KioR'a-croiB  iiodiI«  ynrd,  nml 
liBla(tfiTetoCUraiU!e.TanL  Nob.  lOS,  430,  and  Uld 
f«  to  BlackwalL— MuKAHO. 

^SIPTII.]— Compoand  T.  Ordinary  Conden Bins 
Enxinea.— On  patr*  71  "  Manno  Knninrcr"  uvb 
John  S.  SoDderlBBd  did  a  bad  day's  work  when  ha 
ibaodoned  hi*  f«th  in  thn  copiponnd  Fntcino.  1, 
brwvTflr,  think  diSraent.  ily  rcaBons  for  doiuic  so 
will  b»  aaen  a*  we  proMed.  Hi>  tJipn  mtb  thot  "  thn 
only  fanlt  I  charse  it  with 

„it  ft  ii  a  menbifUi!     In  r^ly,  pei 

"  Maitna  EnsiDsn  "  if  he  does  not  think , 

B*ble  to  aare  the  "  nora  trifle  "  by  diBpoiin?  of  the  , 
atulMltj  for  pnaainr  Btean  from  one  rylinder  to  the  ' 
*lh«r  by  nnng  it  np  in  the  firet  cylindiT  'r  Hn  thi'n  . 
eritiaiaa*  mr  *tateRiant  that  in  the  aintlo  rylindir  . 
eofineall  thii  hi«t  is  lout  in  thi>CTlindpr.  imd  then--  . 
(Mapeifonna  dnty.  I  think  "  Mnrino  KnEineiT" 
Bait  hare  mad  my  latter  in  a  rather  looBe  mnnnar.  j 
or  he  would  baTe  ixteeiyed  that  it  wa*  of  th>'  hpnt  . , 
laat  in  the  wmite-room,  Ae.,  thut  I  was  thou  writiriir.  I , 
Aad  it  ia  a  faot  that  cannot  bo  (cainaaid,  that  if  thr  '  . 
)a**froiD  rF-eraporation  be  the  Bamo  in  both  enitinrj-.  i 
Aa  baat  which  i*  wa*t*d  in  the  port*  and  other  . 
nato-non  at  the  oonpoDiid,  will,  in  the  ainnle  . 
iriinder  mriM,  be  ntiliaad  in  the  propnlBion  of  th;  , 
iMon,  and  the  dot;  of  the  unsta-cyliiidor  cnttioe 
a  in  iiiiwail  thatoftho  componnd  in  proportion  ba  ', 
Ik  kaa  «f  heat  batwren  the  rylinders  of  t&o  UttiT  is 
|iBt  or  amail,  "Marine  Engineer"  thro  niakr><< 
a  taij  Tamu  attempt  to  proTe  that  the  comroniid  , 
MtnaalNmbanioreneatinUtiienietalorthnpylincli'r 
than  tt*  aiaiHe-cylindei  eogine.  He  eayB  "  tho  top  , 
Mas  port «  the  higb-prsHnra  cylinder  of  the  com-  , 
fMttd  open*,   steam  anterB  at  7Slh.  abmilcitci   per    i 

UMiilarh.  initTiiirii^Trn  —  •* 'J'l  '  rtiiiii 

Mlinitj  1*  filled  witli  ateam.  While  tbia  is  coiuaon 
Ita  bottoB  end  of  the  oylindcr  is  oppn  to  the  rp- 
«iw,  and  fiUad  with  *tatiD  at,  aay,  2Slb,  nb^olnto. 
:  (reMndaiabl;  ahoT*  btriliur  print,  aod  llinrcforo 
i^inin*  the  latent  bea  of  tke  ateam.  He  then 
mwaJi  to  My  that  whan  the  point  of  cut-off  ie 
— •--'  tha  mMtaare  of  heat  for  that  stroke  is 
'    ~    ~.   Jdon-tdiqiiitelhatintheleaBtibutiThea 

"■" — ' '1  linala-cyliadcr  Bni;uii'  ;  Ii;" 

a  before,  and  continucti  opco 
..J  ha*  bean  filled  as  befon-."  I 

ce  exception  to  that  statcineqt. 

._ «  Engineer"  wUl  think  hn  will  nt  oni:e 

«n  tlwt  the  eteam  mnat  be  cal.ofT  mocb  rirlicr 
eta  given  rata  ofeiponeion  in  one  eylimlrr 
Ihaitwowd  hay*  to  PTodnee  the  same  rsteofi-i- 
fNaoa  in  two  eylindan,  lo  that  the  meaanro  of 
I    Mat  would  be  aomawbat  leas  in  tho  case  of  Ibi' 
I  rinh  mliiiiliii  iiiiuiiiii     Alto  the  logs  of  b»at  bcina' 
F   ttaoaly  fanlt,  theeompoand  has  many,  besidrithnt 
Kbo  meb  mora  coBtly  engine,  more  complirntpd, 
and  Mrlainlr  not  halt  as  neat  an  a.  proporly-desiift.oil 
■atla-crlinder  enaine  of  either  etnns,    ninrine   or 
ifcTieBMry.     I  need  not  my  any  more,  bh  ■■  -Mnrii.n 
Banaaar  "  will  pnvrlye  by  my  letter,  in  the  i»f  uo  of 
J«ra  Ctb.  to  F.  B-  Wcnbam,  what  mcnnt  1  should 

Jam   S.    8u»iJRnT.AMD,  Armitsgo  Ilridno,    ucnr 


noilinfr  Pointt  113"  C.  ...  !fi'  C.  ...  82'  C. 
TIio  otbBT  conditions  which  (li>teriniue  their  difl<<r- 
fnrr.  is  their  ditportment,  and  the  products  they  yield 
on  being  oiiclisrd  with  chronic  acid.  My  object,  how- 
BTcr,  in  writiog  jnit  now  is  to  rlraw  Mr.  Grey'H 
attention  to  another  rery  intermtiug  mearrh  on  (he 
subject,  by  Victor  Mr-ynr  and  J.  Lochnr.  which 
anpesredin  the  nerklili  ■li-r  DniliilitA  CJviniiClli'n 
(!rs,lliclnf1  zv  Jlerlin,  Xo.  HI,  lS7t,  under  the  title 
ot  "  DisgnosiM  ol  Primnrf,  Secondary,  and  TertiarjF 
Alcohol*,  and  AleobolradinlahyColanrlioaetions. 
The  following  is  a  brief  ahatract  from  thatarticlr>  :~ 
"Should  we  require  to  determine  whether  an  iodide 
of  the  CnHtU  +  il  serie*  eonbun*  a  primary', 
Bseondary,  or  ti>rtiaTy  alcohol  radie^,  we  distil  it 
with  argentic  nitrite,  and  treat  the  diatillute  with 
potaih  and  nitron*  ncid.  If  a  red  eolourution  is  pro- 
dnci>d  (formation  of  nitralic  acid)  it  i*  crrtnin  wu 
haTs  a  primary  alcohol  radical.  A  bhie  colonration 
indicate*  a  BMondaTy,  and  tho  ith-enee  of  colour 
shows  a  tertiiiry.  As  these  nlcohols  are  very  easily 
pooTorted  into  thn  [■orrespomling  iorliilrs,  nud  then 
osnin  into  ths  nitro-compotindi,  it  saggented  the 
idea  thiLt  the  colonr  appears  nee  night  adTiintagoantly 
be  madensoof  as  a  meiina  of  iii»tingni>>hing  very 
smitll  cguantities  of  primary,  seaoadary,  nni1  l^riiiiry 
iodidea.  and  cooeeqacntly  tbeBleobnlH,  TlviaDthors 
isy  tbrv  hayofounrl  that  S—  ,1  gtBTume  is  infficient 
to  decide  the  (lueetton.  ^Vith  iodides  poor  i!i  carbon, 
such  B*  the  methylic-propylic  series,  the  reuEtion 
iritb  the  nitrogen  componnd  is  Tcry  easily 
cHirted.  and  it  is  fonnd  that  "I  gramme  i*  sathi-neu  t 
'  .1'  '. '' ^'iiin  i)f  t^  characteriatie  oolonr.     in 


ID  areeninbB  and  potussinm  b 


[.<t?2W)  .-Byitematlo  Homory  (U. 4 1. — There 
ii  B  book,  entitled  "  Mncmotechny.  or  Art  of 
MpTuory.  Thcoretieai  and  Practical,  with  a  Mnano- 
tcchnia  DictioBBry,  hy  Pliny  Miles,"  published  1^ 
B.  Chnrton.  2«,  ifolles- street,  IS-W.  I  suppose  it  i* 
oul  of  print  now,  but  if  it  conld  ba  obtained  second- 
hand would  giie  what  is  required.  The  art  lie*  in 
the  asBoeiiktion  of  Idens.  Far  instunoe,  if  wa  wish  to 
remember  the  dste  of  in  orent  we  try  and  connect 
it  with  lomefsct.  or  we  can  make  npaaentence.  and 
it  may  be  Ihe  greatest  absnrdity,  being  all  the  more 
"iiHvto  remember:  "  lAudon  fonnded  by  the  Komans 
in  <i.iw  thn  largest  city  in  Rurope."  In  the  word 
K  iirope  wn  hsTo  the  date  when  London  was  fonnded. 

tli'ii.  in  the  following  order  we  have  r  siiniifyiogl 

iiTiil  [>n,  giTpsnm.n.  411,    Tho  following  is  tba  key ; 

Kix'ii  Ii'tt^rin  the  nipbnbet  represBnts  a  figure,  exc^ 

A  K  I  O  IT  W  H  nrd  Y  :- 

1234RS  7  BOO 

T   N    M   U  L   Cbioft   Chard    V   F    Cioft 
U  urlikntoh.cihard  V   I)   8 

G  >of  t    K  Z  when 


to  memory,  and  then  it 


tact  the  isat  word  of  the  giTo 
[e  of  having  the  book  is  that 


t  the  number 


"Nowti 


R1B81.]  —  Bendfus  Caaatte  Boda  by  Bail 
(O.^). — Caaetic  soda,  when  madn.  is  Isdlrd  direct 
•atoftba  pot*  into  wronght-irou  drums  of  nhont 
fcwL  eaob,  in  which  it  becomes  itiff.  Tbcsn  dmms 
■<  net  only  aent  hr  tail,  but  are  oiporti'il  to  nil 
wti  of  the  world.  Tho  orilice  through  wliich  tlic 
Bqnor  ia  ponnd  ia  only  nhont  4in.  in  diamctir. — 

[81BM.]  —  PonlpoH.  —  "  The  Tiuriel  CilicB  of 
'^pagn*."  by  DaTon 

rdlal^,  and  oontaiL 

ki  on  tho  inh  jeot.— MuRANO. 
ntlia.1— Otfanlo  Ohemiatry-On  pncn  fllO, 
T«L  XZVl.,  fir.  William  John  Omr  gives  some 
^aaolagMiai  whereby  normal,  aecondnry,  nnd  ter- 
Hhj  ale^^  aaj  b«  £*tiBgnished  from  earh  other, 
tMiiltiiliilillliiiO  mainly  depend  on  a proprtCMiTe 


'  urruigemant  ha*  bora  fouid  suitable.  Take  a 
lilliug  flask  of  a  fewc.t.  csparity.  with  a  limb  4 
^in.  iti  Ifuetb  blown  an  the  one  side,  introduce  a 
nil  '|>mutity  of  dry  KOAgo  (double  the  weight  oF 


iij.'tl.il  wnidpn  i:i  ■■;■  wacbriebonen  Waise  rnitO'd 
(rmm'ine  NOAio  d.'^tillirt.  Diuansetwa  1  Trepfen 
Ivslnhenda  DhsIIIIiiI  vinrde  mit  oa.  dem  S  factaeo 
Voluiii  ciner  Antl''"iiTiif  yen  Kalinm-nitrito  in  oon- 
cutrirlfir  Kalilauge  eoichiittttlt,  die  Flumigkeit  rait 
etwM  Waeeer  venlu::ut  Dod  verdunnto  Schwa- 
fcleBttre  lugesetzt.  Die  erston  TropFen  bewirkteo 
eiuu  intensir  dnnkelrnthe  Farbung;  durcU  waitoren 
Zusaliverschwnnd.ii^ielljo,  nnd  die  farUosa  Flu- 
Hilk^itgab  nnn.  mit  K'Ui  varsetit,  wimler  din  rothe 
Furbuug,  din  sicb  dnrct  abwechsolndeu  Znsati  von 
Siinre  und  Alkali  hGli^'t^g  oft  aufhebou  nnd  wei.Ier- 
b'T't-jllen  lies'.  Das  ludar  wnr  nlu  in  dcr  angon- 
Ikllijht^n  ~\Veise  hIii  ein  priniares  charactBriilirt." 
S.^'uudarj'eeries:  "  'S  itramme  socnudares  lodpropyl 
iMinlcQ  in  jlerhnaebrielwnen  Weise  mit  '0  gramme 
X<  >A^o  il."<lillirt  nnd  ilua  Dostillat  mit  der  Aufl.'i- 

,ii  _■  von  T."..;:iiii.Tr'.il;in  KaliUug" gnscbiiltelt,  Anf 
/,  ■.-■.:i   1    rliLT.'.t.r    Schwefelsinro    nnbm    die 

,  ii.-,.-,  r.    ■  ..■..  I-    .ina   tiafblauo  Farbe  nn,  die 

■  1.1  ,':-:'..:  ■•■■!  i  .[.iLUge  sich  nicbt  Toriioderto. 
I  >- ■  r,  ^  ■,:  ■  I  ■■[[  'I..!  I  doroForm  wurde  din  wiiisrige 
l..-.,iii;  -iii:  ..'■:,  i.-.u  ilsH  Chloroform  snnk  ala  tief- 
l.l...^.  S  ■i.i  ■I,)  i-i   ll,;,l,'n.     Kooli  brillisutec  gestal- 

r-iJl'.roi.vl'ioiUi .' '^  Hut  i;inn°tr''msrJilAl.,r";ii'in'MC 
1,  ICrkuUr 


at«— ancient,  middle  age.  and 

od,  ordinary  Drente,  Utitndo* 

lie    gTAvities.   Ac,    with    the 

vords  alcmdy  sssoeiated,  thereby  aaring 

If  the  book  cannot  be  obtained  the 

a  make  one  for  bimaelf  by  writing  down 

and  a-  ---^-'--  "--^ '—     -■— 


anging  them  a. .. 

ertainment  may  be  easily  m 
manner  :— Obtain  a "- 


lllcbtx 


1.  Ill' 


A  goOEl  and  nseful 
Lnagfd  in  the  follow- 
iber  of  card*,  and  npon 
iwcb  wntn  some  nistoncsi  event,  with  the  dato  in 
figures.  Hy  the  lid  of  above  commit  them  to 
ini  ri.nn- .  It  is  surprising  how  qaioklv  thiB  can  bo 
<1..ri"  I  uiiiTi  the  BBSoeiBtions  are  good)  by  nny  one  of 
ordiuiu'v  oBPBcity.  bccauie  in  many  ioatanees  the 
associutiana  are  ao  absnrd  that  it  ii  impoBsihle  to 
forget  thsiii.  Take  Uia  following  :— The  quadrant 
iovenhed  by  Godfrey  is  divided  into  ile(ir«t»  =  1740 ; 
TBceinntion  first  practised  by  Dr.  Jeuner,  a  London 
phTBicinn.  who  hwl  a  iplondid  eiiuipacK  =  7ft8  [we 
know  thikt  tt  did  not  happen  at  this  time,  bat  if  wo 
odd  athonsand  to  it  we  get  tho  proper  dBte] ;  do  the 
same  with  the  following  :— The  microscope,  invented 
by  Jansen.  enabled  him  to  sn  millions  of  auimalonta 
in  1  mirh  lu)>  -  fllD:  St.  Paul's  is  surrounded  by 
gafet  >  710.  Now  distribute  these  cards  amontrst 
your  friendi  in  a  room.  One  of  tham  reads  the 
avent  only,  and  yon  immediately  give  the  data  it 
happened,  and  if  the  aadionce  do  not  knew  the 
seeret  yon  can  astonish  them  by  the  rapidity  with 
which  this  can  be  done.  I  caBoneeacquamtedwith 
a  gentleman  who  bad  fmm  day  to  ds^  eommittod  to 
memory  about  a  handmd  or  so  Tanons  dates,  and 
when  before  a  public  audience  he  always  gained 
applause,  the  favouritie  trick  being  for  some  ona  to 
write  down  an  addition  sam,  nnd  in  five  miimtea  be 
would  commit  it  all  to  memory,  and  toll  yon  what 
was  the  fourth  figurn  of  the  fifth  lino  withont  any 
hesitation.— Th CO,  Izon. 

[3!33t.1— Bngtne-roonj  Artlftoera  — On  p.  46 
"  C.  E.  K."  gives  full  particQlars  of  the  oiraular 
under  which  all  angine-room  artiBcars  have  recently 
joined  ;  hut.  for  tho  benelit  of  fitters,  boiler- makers, 
engine-smiths,  and  eo|<i>iirors.  1  wish  to  say  it  is 
simply  n  delusion.  Some  raniiderable  number  have 
joined.  Tlio  eirenlsr  being  sent  to  tbem.  they  repsir 
in  the  naval  porta,  present  themselTes,  are  tested  as 
to  their  mechanical  abilities,  and  p:iH  a  certain 
rismination  under  inspector  of  maobinery,  surgeon, 
/ui.     Hnyiug  poasod,  they  may  say  good-bye  totha. 


on  iH>biityleu,  eiu  dutch 

ing  geni-hJilteit,  Suliewe- 
durrh  ahgwchiedenea  lod 
ng  mit  k'alilauge  versetBt. 


a  to  the  uni- 
B  badge  and 


fillliE' 


r  Wei 


;.  Ui  /cigto  also  di 


Brholt.  I 


,- lodnr  in  tbun 

huttc.".~U.  TKUvrr,  Clippens  Oil  Works. 

p2ine.}-Chemleal  (U.Q.).-fhCTlio  acid,  nan. 
deliquneent  i  ummoninni  bromide,  non-dcliqacseent ; 
A.  chloride,  nondeliqncBcent ;  A.  omlate.  efllo- 
rescent ;  A.  sniphiito,  non-di-liqrie^ieeut ;  barium 
nitrate,   non  delique«eent ;  bleiUihing  powder,  delt- 


will  find  theinscives  Bubjfct  to 

form  Uid  down,  will  be  o^aied 
conduct  stripes,  ths  same  as  worn  ny  seamEn. 
Appeals  to  the  offioer  commanding,  under  whom 
some  lin  are  now  serring,  will  ba  followed  by  tbo 
reply  that  the  Admiralty  oan  altar  rules  at  any 
time  0.1  they  think  proper.  If,  sir,  this  can  be 
done,  Hhiit  nait  nre  wo  to  expect  p  Tmating  yun 
will  give  this  inseition  in  yonr  neit,  so  that 
mechanieswillnotba  misled.— ON*  wiio  W*B  HiB- 

LBD    BY  "FilH  PROMISKS." 

[3Z!tkt.]— Cleopatra' a  Heedlo.— Prof.  Donald- 
eon,  in  a  laelun  reported  in  the  V.aiUlmq  Ncies, 
laid  that  the  base  was  7rt.  10'3iu.  liy  7ft.  ffin.,  and 
the  niuimit  Stt.  I'Sin,  by  4ft.  lOSein.— Mdo&NO. 

[33310  ]— Zinoogvaphy  and  Blooka  tor  Pilnt- 
iOK.— ^r-  EmoBt  A.  Noth  aecma  to  have  at  length 


ENGLISH  MEOHAiflO  AND  WORLD  OP  SCIENCE :  No.  683.       Ajril  26,  lg78. 


.__ n  UtbOffnph;,  ^i  the  Utho- 

nsplMr  miwt  go  UiroDflh  <ui  >ninntioealiip  betare 
£■  can  work  with  nno.  But  it  wami  to  bare 
MMped  tha  fttteDtion  of  Hr.  Natb  that  the  linc 
plmta,  when  beiDr  printod  from,  T«iiiir)N  to  ba  kept 
noiiteiMd  with  g-am- water,  and  fbin  »o  aSi^cta  tlie 
Ink  raUar  tbat  it  bis  to  ba  acrani)  off  for  ov? ry  S  or 
10  ImpTMUOiu  worked  off.  and  to  i;r<itit1y  retiLrds 
Wid  aBDOji  the  printer.  Theia  and  other  liieiiilvaD- 
tagei  baye  proved  toonaeb  for  that  mui:h-ruiilJK'De^1 
indlTidoaJ,  the  Britiah  workman,  nail  bo  he  gave  it 
vp.  Henoa  the  Britiah  workman  is  (anDted  with 
bainr  oonaerratiTa ;  bat,  until  tfae  changes  he  aiiopta 
ara  trnpTOTementi,  I  hapahewiU  still  elin;  to  the 

bloeki  may  be  ptodneed  (theontitsllv)  h;  stchins, 
bnt  I  think  wa  luTe  veiy  little  proaf  of  thia  buini! 

ist  snecMafnL  Hr.  Knth  Tefen  lo  the  work 
ioaakim  Gillot  aad  ZiramermaD  do ;  bnt  tbeir 
work  it  not  known  to  the  publie  bare.  He  alw 
Mfera  to  the  Figaro ;  and  all  I  ihall  aaj  with  regard 
to  that  b.  the  aooner  doo  platea  are  left  aside  the 
batter.  From  the  but  that  lavantt  like  Dr.  C.  W. 
Biemam,  after  devotinn  time  and  attention  to 
nooograph;  more  than  30  jears  alio,  gave  it  np.  I 
think  it  ii  too  bad  to  be  »  hard  on  the  Britiah 
workman — the  more  eipecially  when  no  ipecimene 
oftbeTannted  work  are  wailr  obtainable.  Conld 
not  aome  galTanio  promi  be  used  inetead  ot  the 
etching  to  produce  tha  btoeks  Fnited  for  the  tjpo- 
gial^iieal  printing-prasa  ?— D'Evltn, 

[323BS.]~^id"''V"""^  Tubei.— There  are  two 
QWieaiaa  of  protecting  iron  from  mit  hr  creating  a 
film  of  magnetic  oxida  on  tha  mrface;  bnt  whither 
ritber  of  them  i>  commareiall;  worked  or  is  applicable 
to  tnbee  I  cannot  m*.  1  think  if  "Mecnanio" 
heated  hie  tabea  nutU  Om  became  jut  too  warm  to 
ba  eomfortabia,  than  dreued  them  with  boiled  lin- 
lead  oi],  and  nibeeqnantly  coated  with  a  coat  of 
whiting  mixed  with  ajie  alone,  ba  wonld  find  that 
eorro^on  might  ba  diaregarded  for  mai»  yeara. 
•speelallr  if  in  lajiog  the  pipaa  ba  eonld  bed  tham  in 
floa  dnal,  eindar  dnst,  or  aome  other  drr  powder, 
whidi  wonld  lie  eloaa  and  keep  oat  tha  oijiran  of  the 


raat.  and  for  that  I  know  of  no  remedy  laTS  parit;- 
ing  the  liquid  panint  Ihrongb  the  lab*.— EeuR. 

[33303.]— Proteetlns  Iron  Tabea.  — Uake  a 
mogfa  wood  bei,  withonl  ends  or  top.  the  whole 
length  of  the  pipe ;  itiqi  op  aL  faolai  in  the  jointi  of 
the  wood  with  olaf  or  pntty,  and  then  poor  malted 

E'tob  erer   tha    pipe    enosgb    to    oorar    it.      The 
sperial  Oas  Company   (North  London)  eerre  all 
theii  pipea  in  this  way  now. — MusANO. 

[33803.]— Dry  floaii.— If  "  C.  S."  means  one  of 
the  wathing  powders  ha  sbonid  say  which,  as  dry 
aaup  may  mean  lome  prapaiation  at  potash  and 
rasiD,  with  fat,  formed  into  a  powder,  ground  soap, 
baA,  or  aomathiDg  else  unknown  to  me.— J.  L.  K. 

[333SG.]— PhonalrtQEraph  Oarroa.- 1  do  not 
Uunk  that  any  work  contains  pbonantogTaph 
traaings  representing  the  sounds  of  the  rarioas 
organ  alopa,  not  to  speak  of  different  mniioal  in- 
atmmenti.-B.  H.  H. 

[33370.]- Harlne  Bxamlnatlona,- A  oandidata 
for  a  seoond'Clsis  engineer's  certificate  must  (l)haTe 
•erred  an  apprenticeship  to  an  engineer,  or  mast 
prore  that  he  has  been  ennged  for  three  years  in 
tbe  making  and  repairing  of  engines  ;  he  must  also 
bare  aerrad  one  year  at  sea  in  the  enaioe-room  ;  or 
he  must  haTe  been  four  yaara  in  tba  eniiine-rDom  at 
■ea  :  he  must  bo  well  BcquaiDted  nith  the  constrnc. 
tion  of  engines  and  boil«n.  ncdentand  the  use  of  tbe 
barometer,  thermometer,  hydrometer,  sod  lalino- 
mater;  tha  caoMS,  effects,  and  usual  remedies  for 
inCRistBlian  and  oorrosion  j  mBatgiTeeridenDathat 
bt  DndJentands  bow  to  repair  deteots  from  accident 
or  deeay,  and  is  oomoetent  lo  manage  boilera  and 
enginaa ;  ha  mnst  write  a  legibla  hand,  andantand 
the  firat  fire  rales  of  arithmethio  and  decimala,  and 
show  that  he  oomprehends  the  natare  and  pnrpoaea 
at  the  rariona  parts  of  different  kinds  of  rngine 

would    recommend    a  pemsal  of  the  "  Engin 

Hanoat,"  published  by  T.Ainaley,  Sooth  Shielda.- 

CONDIKBEB. 

[33370.]— 8  oale  in  Bollara.— Soda  is  perhaps  ■ 
naafnl  as  anything  in  remoring  scale  ;  but  the  tai 
nate  of  soda  is  highly  reoommeadad.  Aa  to  intn. 
dadng  LeaTV  petroleum,  it  can  ba  dona  easily 
enongh  by  the  spparatns  represented  on  p.  07.- 
H.  L. 

[32383.]- Olobo a.- Wonld  "  F.  R.  A.  S.,"  Mr. 
Lancaster,  or  any  kind  reader  reply  to  my  qaary  on 
page  St  on  glolxB,  as  I  am  anxious  to  osa  tham  'r 
The  printer  has  made  a  mistake  in  the  query, 
printing  "not  lettered  from  'British  Catalogoe' 
instead  of  "  lettered  from  '  British  Catalogue.' "— 
CoKNiBimaH. 


anting  the  dingonsl  plane  of  a  Newtooi 

telescope.  I  am  still  using  tha  form  I  described 
fully,  with  drawings,  in  Vol,  XII,.  No.  307,  Fi'  " 
1871.  I  bare  seen  Tarions  forms  before  and  .  .. 
then,  bat  Dp  lo  the  present  time  have  seen  none 
^at  appear  lo  me  to  comply  with  the  Tarions  con- 
ations so  completely  at  ttii.— A.;  WoOLBET  Black- 
LOCK,  M.D. 


B7.I  —  Tifonlte.  —  The   qneetioni  asked  by 
aricns  '*  are,  by  their  yetr  natare,  likely  lo 

n  unanswered.     What  is  lionite — tbe   "new 

natarial  for  picture  frames  "—like  F  It  may  be 
'   is-durei,  earlpn  piarra,  or  some  similar  anbatuiee  ; 

t"Amerieoa"  girea  no  cine.     I  am  afraid  bis 

ronditiona  preelode  the  poaaibilitT  of  obUniDg  what 
he  wanta.  which  is  aridently  aonething  nukDown, 
lud  tberafore  anitable  matter  for  paraonal  eiperi- 


'32300.]- SefeoUve    Hot-water    Pipe.— If    7 

nuds   represent   the  prabable  tima  that  such  a 

le  would  be  emptying  itself,  it  is  probable  there  is 

stoppage,    ai    pipes    lin,    diamelar    choke    rery 

^-ickly.    It  la  impossible  to  say  what  is  the  cause 

without  mora  details.    Ste>l  pipes  close  up  jnsl  as 

ijoicklf  aa  iron.    The  remedy  ia  lo  purify  the  water. 

-BenovO. 

[32301.]- Indiambbsr  Btsmpa,- Steam  beat  and 

.iresBore  moat  he  used- not  tha  beat  of  an  OTan.— 

[32308.1— dnralation  of  fltoam.— T  wish  to 
imind  Mr.  R.  Oatenby  that  his  plao  and  tha  plans 
Omega"  and  I  described  are  each  at  least  as 
itiqnatedas  one  another.  It  be  will  kindly  look  at 
,jery  32398  he  will  see  that  Mr.  Carter  had  the  pipes 
laid  dowu  in  the  way  he  advises  on  page  124 ;  at 
least,  the  only  difference  was  that  he  had  tbe  return 
pipe  a  little  higher,  which  wonld  not  giro  any  more 

nays :  Aa  to  the  coutinuDns  circulation  round  the 
lipes,  correctly  speaking  there  is  none,  the  pressure 
jeiug  the  aame  at  both  inlet  and  outlet."  This  is 
true — atili  there  ia  a  oertain  amount  of  heat.  The 
fact  that  Hr.  Oatenby'a  plan  was  already  in  use  and 
did  not  do  its  work  eanaed  Mr.  Carter  to  say  he 
wanted  a  oontinnons  drenlation  round  the  pipes. 
This  eansed  myaelf,  and  of  course  "  Omega,"  to 
sdrise  the  plana  whereby  wa  koew  he  could  get  as 
great  a  drenlation,  or  even  greater,  than  he  repaired. 
Aa  to  aoonomy  there  ia  no  eanae  et  complaint.  — 

{3S103.]-Iiathe.— It  ongbt  to  ba  20  gear  into 
IG  teeth  wheel.  It  a  ^.thread  leading  aeraw  nee  a 
90  teeth  wheal  on  mandrel.  Leadintraarew  4  threads 
of  what  yon  want  to  out.     Supposing  yon  want  to 

7       SO  mandrel 
B  -  Ub  of  30 


almost  any  back  Tolnme,  as  Tarions  methods  of 
finding  the  wheels  to  cut  different-pilohed  scrawa 
*    inently  given.    There  are  also  many 


ardinarr  promotion  a  s*oond'dasa  aebool  eartileat* 
is  required,  which  embraces  aritbrnatic  u  fw  aa 
mlgar  tractions  and  decimals,  writing,  and  dictation, 
BntafirsCclass  cartiflcate  is  raqnirad  b<f  ore  a  oom- 
miasion  can  be  obtained.  A  man  ean  have  la  OMJt 
niaminationa  aa  be  likes  in  order  to  oUatn  Us 
.jertificatea.  With  a  clear  oompany  d«(«allar-ttMl 
(or  two  years,  and  a  r«0Omman&Uon  fKM.UM 
wmmanding  oSner,  roilitarr  elaAtUpa  M  wtaiA 
there  are  three  olaasaa.  one  higher  tban  the  othv) 
nro  oiH'u  to  \h"  men,  after  Ibraa  BOMtha'  trial  to  aae 
if  they  are  fit  for  tha  poat  Also  poata  M  DUitarr 
foremen  of  works  can  ba  got  by  paaaing  erannna- 
tioDS  to  ahov  qnalification.  As  there  are  tfam 
classes  of  military  foreman  of  worka,  three  axaniaa- 
tions  will  huve  to  be  paaaed,  onator  aaoh  olasa,  u 
onler  to  reach  tbe  highest  olasa.  Both  thwa  aapaoa) 
appointments  bring  the  priTilen  of  extra  pay.  In 
other  caeea  tbe  men  aerre  with  their  oompamaa  er 
iudetachnieuta,  at  home  or  abroad,  parforming  tha 
ilifTerent  lntdi-»  that  they  bare  Uamt  (at  U>e  Setteal 
of  Milifnrj-  riiiinaering  at  Chatham)  on  Ooren- 
luent  worliH.     Miamination  for  the  men  to  gat  eso- 

master  and  riding  master  ^if  in  the mouatadbrsaik) 
ire  giTcn  to  sargeant-majora  bj  raoommaDdatlaa 
only,  combined  with  tangth  of  ■arrioe.     Eztn  W, 
according  lo  proficiency,  iagirati.baaidMTagiaMalu    j. 
pay,foralluon-regimantalwork,aTetitotbalaarill    - 
while  learning  his  work,  and  kit,  lodging,  foc^Aa.    f 
or  a  substitute  in  money,  are  alwaya  girao  tist  is    m 
every  soldier.    The  daily  rateaofpayareaalOltan:   ^ 

Serceent-Hajar   ...  G 

aM.  Sergeant     ...  1 

Compy.  Ser.-Major  3 

Sergeant    3 


3f|  Additional  pay  0(31  a  jar 
Gl^  day  after  two  yta^  ^ 
lll>      aarvioa  in  tha  raak.     ^ 


Min  therank     t=. 


freqnentl] 
iahed.— Bi 


tablea  published. — Benovo. 

en.— A  recruit  in  the 
drill  tor  the  first 
-  -lonths  after  enliatment,  taking  his  turn  foi 
guards  and  sentries,  cook's  mate  (in  the  perform- 
ance of  which  doty  ha  will  bare  to  look  after  his 
barrackroom,  clean  and  tidy  it.  and  bring  the  meali 
from  tbe  cook-house  for  his  oomrades  in  the  ^i^nu- 
raom),Ac.  When  the  recruit  is  efficient  in  liis  .(nil 
he  passes  throQgh  the  field  work  oour^e  foralmiil 

aclical  work  aa  a  Royal  Engineer,  ani  jilt'T  Ou-- 
urse  is  completed  it  is  optional  for  bim  i^  a-.. ,,. 
..r  tba  special  branches  ot  teleg  ' 
An,  Bnt  all  this  lime  the  sapper: 
oat  to  drill  with  his  compsny  (which  ia  about  twice 
a  week],  as  he  ia  still  a  soldier  whateTer  his  other 
"le,  and  smartness  is  required  in  him  nt. 

Every  sapper,  on  enlistment,  has  two 

defaulter  sheets  (a  company  and  a  regimental  ooe), 
*  ipt  in  hia  company  oSoe,  and  in  which 
(whether  company  or  ragimental)  are 

,  entered  into  one  or  tiie  other  according 

..  the  degree  ot  tha  offence.     These  offencea  are 
specified,  and  are  known  to  every  man ;  bnt  it  ia 

3uite  easy  for  any  steady  man  lo  keep  both  his 
efsnltor  sbeela  clean.  After  0  months  with  a  clean 
company  (and,  of  coarse,  regimental)  detanltar. 
sheet,  the  recruit  may  became  a  lance-corporal,  if  a 
TBcancy  occurs,  and  every  succeeding  step  of  pro- 
motion  to  Znd  corporal,  fall  corporal,  sergeant, 
quartermaster-eergeHat.  and  aergeant-msjar.  takes, 
on  the  average,  aboot  two  yeara  to  get.  provided  dp 
regimental  offence  of  any  great  caiigei)aeQce  i» 
recorded  against  him— if  there  ia  one  he  la  thrown 
back  for  a  certain  time.  Good  conduct  bringa  with 
it  badgea  (np  to  4  in  number),  each  badge  entitliafc 
the  wearer  to  Id.  a  day  citra  pay.  but  on  puniab- 
gimental  offence  these  G  C.  Imdgei 
indhiiveto  beregained  i  G.C,  hadgef 
BlSDiDcreaae  the  penaionof  the  soldier.  TbeQaeen'a 
regnlatione  lay  down  the  degree  of  the  oScnces  and 
the  corretpondiug  punishments,  and  they  are  alwuyi. 
available  for  every  man's  perussl.  Ignorance  oI  tht 
law  is  no  eicosa.  though  for  the  Gnt  one  or  twD 
oftences,  if  not  severe,  the  recruit  ia  admonished 
only.      Pramotioa  ia  by  seniority  in  the  branch 

the  ft -      -     - 


Sappare,  Snd  corporals,  and  full  oorporala 
addition  pay  ot  Id.  par  day  for  aaoh  good  i 
badge,  up  to  I  in  number.  The  above 
regimental  pay  alane,_and  '     "  "  ""' 


aoouSlg   : 


3rd  „ 

Glh  " 


Id.  „ 

Id-        " 

ih  ia  dear  pocket  money  to  him,  as  he  can  «ai3y  '■' 

U»Bonhisregimeiitalp>y.— Lt.  BE.                      ■  ,' 

[33473.]— Wire  Tramwiy.— I  nra  mach  obliiad  ^ 

lo  "T.  G.  3."  for  bis  dcacription  of  a  wire  tratnii»»  , 

at  AalsuDd,  Korway,  slthougb  it  ia  not  ciactl;r  what  :^ 

I  require,  beiog  only  applicable  under  specisl  at-  ^_ 

cumstanoes  (r>s  at  the  pUce  he  meutiana)  where  tit  . 

sendiag  staticm  is  far  abore  the  level  of  the  reoeiviag  ' 

ona,  and  where  the  line  ta  comparatively  of  shart  ,,, 

lengths,  ao  that  no  other  motive  power  is  reqaiiJ  , 
beyond  that  furnished  by  the  descending  load  whidi 

draws  np  the  empty   cage.     The    Wire  Tramwij  . 

Company  some  years  ago  profoBBpd  to  ba  abia  to  , 

work  tinea  several    miles  in   length    throngh  U»  :, 

roughest  oonntry.  over  hills,  ncroas  rulteyi,  and  am  ' 
roand  curves  er  return  angles.    Several  lines  4  or  I 
miles  is  lenu^h  were  coustraoted  by  this  eom[uf 

(who  bsd  works,  1  believe,  nt  Batterat-'    --'—'■'■  '■' 


Frano 


cBcb  extremity  of  tL 
commnnication,  by  ai 

in  this  way  the  rope 
of  10  milea  per  bonr.  i 


a,  but  I 


ed  wheels,  SO*-  < 

90  yards  apaA  "^ 

nd.    ThiB  Nfs  V 

iheels   fixed  tl  ' 
these  being  ia 


and  the  i 


ended  fro 


iOlcltt    . 


which  they  were 
and  ptaeed  on  tl 

way  in  which  Ibeypaascdotertbe  aoprortiog  pall^i,  •\^ 
were  received  at  the  other  end  of  the  line,  wan  •>: 
emptied  and  e);aiu  placed  on  tbe  wire  rope  atlba  'ra 
rate  of  aboiil  :jO()  per  hour.  Great  cn>dit  watdiula  ^^ 
Mr.  Hodgaon  nnd  hie  afsifltsut,  Mr.  W.  H.  T.  Csr-  ,- 
rington,  for  the  working  out  of  tha  yarioaa  details  :. 
connected  with  his  «y«tfin,  nnd  !  am  Burprisei  lh»l  jT 
snch  lines  have  not  come  into  general  nse,  especisllj    ij" 


any  of  j; 


IB  been  I 


me  why  so  UtUs 
i  it  aoy  of  those    it- 


'e  tsken  awsy 


>r  G  yaaia  ago  ta 


la  by  seniority  i 
eh  the  aapper  ia 


aapper  ia  amplayed.    For 


believe  one  line  on  this 
Wiie  Tramway  Compa 

Bilbao,  Spain,  for   the  carnage  vt  vvn  u«vi-tv 
tionlars  wonld  oblige— Etna.  < 

[32473.]— Wire  Tramiraya.— A  wire  fe«B^  ! 
somewhat  on  the  principle  dasorihed  by  "T.O.B.  ., 
was  in  use  a  few  yeara  ago  by  tba  FMUi«a  UmM  . 
GoldMintngCo.,Limitsd(and,forallCb»W>ar-    ' 

be  working  still),  for  bringing  or«  froi  ' '*' 

near  Pestarena,  at  the  foot  of  Moi' 
main  road,  whence  it  wa*  oartad  l< 


[ana,  lor  ail  L  lapwi  aaf 
ng  or«  f  ronuUefr  ma» 


n,  2«,  1878.  ENGLISH  MBOHANIO  AUD  WO&LD  OF  SOllENCE;  No.  g88. 


ml  ths>  lb  noriTinff  ait,  lo  u  to  git. 
indbution  to  mska  tha  BTOovad  whaal^. 
ir  mpootiTs  loadi,  ran  hvsl;  down  tb': 


both  aipluution  uid  kdditional  Infornuitioii. — 
H,  H.  H. 

[33M7.]-B»ilw»r  Hatat— "  Oi,"  on  p.  IM,  i« 
Terr  lams.  Them  ti  no  ua1o«7  benraon  Um  mws. 
A  nulin;  compuiy  gwti  ■  DOnopolr  uid  forted 
riibta  bj  its  ipecul  Act  of  Puli»m«at,  whanu  a. 
manufacturer  ^ocb  Into  &&  opan  curket  for  oompati- 
tion  with  other  inannfutnren.— CobctBjL. 

i;3aE4S.l  —  The  WoatiiUEhoUM  AntOWstii^ 
Brrt».-"J.  F."  (p.  101^  No,  SIMS)  Mk<"ho«- 
"  iBhonw  aatommtia  bnks  oonlnraa  todoM 


.  "«°"™"'T  •» -™  •!»"  -,"?"»-".;'  the  WestiaghonM  utommtia bnks  oontriraa  toolo!,. 

rt^^;^  ^  "^„'Ll*^'  T^ti^itf  '■  the  end.   oi   the  tube!  whan  uy  »rrU»  breil, 

hrf       ih?2rntT^i^UtU^^S^  '"^f"     ""•'■P-""ill"-^"Fd«cripfionoftl,. 

.»;*MhHk£rW..ud<t.U1b«r«di1v  "''^?^'".''~*«','?P,-  '^.*.""'.r?'''"^   ''•T^'l: 


I  aniod  hack  by  noyi-  ^nd  it  will  be  nkdil . 
I  in  thii  manDBT  k  nnmbar  of  panons  war^ 
to  work  m  line,  uid  mnit  h&re  urional] 
I  the  axpanio*.  A  win  trmmwar  »u  alio 
•r  Hf .  Hodf*on  tor  hii  eompiBT,  f oi  tfa  i 
of  ore  frcm  tbaii  minai  at  Tal  Toppa  tr 
:^an  worki  at  Pioilininben— a  dlataucs  oF 
.  abont  two  milea.  The  line  oontiited  of  bi 
tool  ropa,  driTon  bf  a  watar-whaaL  The  on 
ad  in  Uttla  bnaketi,  oontaininjt  abnnt  iewt 
nndad  on  Ika  npa,  and  deliTared  at  thi 
d  at  tha  lata  of  about  SOO  par  hoar,  or 
>ni — tha  onlj  axpama  beinc  tka  waffti  o 
I  man  nqnind,  and  waar  and  tear  to  thi 
maohinaiy.  Tba  plan,  notwithatandiD^  the 

of  tha  (lonnd  orsr  whioh  tba  line  wa ' 
-ria.,  fran  tbs  minaa  aorou  a  rallay  in  r 
an  <rf  500  rarda,  and  aerou  a  ipoi  of  thL 
ih*  bottom  o(  aoothar  rallay — appeared  to 
aii«bl;.  bnt,  for  aoiDa  reaion  oraoothar. 
*aa  abandoned ;  and  it  bai  bean  »  matter  of 
to  me  that  wim  tramwa^i  have  not  oomo 
e  raueral  nia,  eapeoiallj  in  ooontriee  whsr? 
a  of  tnuiport  is  upon  tha  baoka  of 
ijaot  In  wntinv  ii  tlw  hope  that  >om« 

ona  eorreapoDdenti  will  kmdly  beabl;' 

ont  the  adranlasea  and  diaadrantasaa  of 
I  tramway,  and  to;  laara  if  any  improTe. 
are  bean  made  lately,  and  If  the  lyaW 
ad  by  tha  Wire  Tramway  Co.  ia  at  tb« 
time  praolioallT  at  work.    Snob  lioaa  as 

Peatarana  and  at  Aalannd  oould  only  be 
andar  apadal  oonditioni,  and  wonld  nM  be 
e  to  tba  ganarality  of  eaaea  whtra  a  line 
ired  to  ba  oanied  aoniai  oonntry.— Etka. 
1— irtlllztaK  naz  Bhorea.— I  may  be  ablv 
'*  Flax  "  if  ba  will  adrertiia  bii  name  and 

-TOBTOBX. 

] — UtIIiaatton  of  Flax  Shorea  for  Plre 
>r  F»ar. — Nerar  having  teen  a  laoipla  of 
trsi "  1  cannot  apeak  at  to  ita  anitability  for 
.kinr  porpoiaa,  ont  I  wonld  mmind  yani 
tdant  that  tha  prindpal  drawback  to  tb* 
■aefa  waita  mateiiali  u  the  fact  that  -  — 


Bfyobjaot  li 


„ 1  fibrea  areaoitable 

ig  paper ;  bat  no  maDofaotnrer  wonld  areot 
■aary  apeoial  plant  for  maDi^nlatiur  an; 
of  which  the  mpply  i»  tmo'"*—  "fi— •  'i— 
4a  at  preaent  reqnlrea  ii 


to  be  DODiidered  in  introdnoing- 
ir  reader!  aboatd  r 


I— Xrealsht.— To  Mb.  W.  J.  Lancastis. 
I  foluiwins  facta  inffieisnt  for  the  deter- 

of  the  fanlt  in  my  ejeri^ht.  The  ohMrra- 
e  made  soon  after  riwrng  in  tha  mvrnins  : — 
liatanee  I  oonld  read  the  letterpraaa  of  thaic 
inito  dirtinotly.  The  "far  point  "for  my 
■»■  reached  at  21iD.,  the  "near  poinf'at 
lie  "bcr  point"  for  my  ritht  ays  was 
t  81iio.,tba  "near  poinfat  IBiin.;  for 

tosether  "  hr  point ''  Hin.,  "  near  point " 

-*■ '  "■-'  m»  Biffhtwaa  clearer  jnal 

_,  — i  alio  when  there  appeared 

re  on  tha  eye.    When  I  placed  tb« 

hu  aaalight  tba  following  were  obeened  :— 
1,  "  far  point "  25in.,  "  near  point "  30|io.  ( 

"far  point"  Mtn.,  "near  point"  nin.j: 
."far  point"  SSIio.,  near  point  22]in.  I 
»  otMarrad  that  I  can  eee  more  olearly 
wban  looking  thraash  the  hole  in  a  hiwnit 
.  tha  naked  eye.  The  effect  of  my  eight 
lie  printed  matter,  and  to  hlamnoh  things 
—  "-*  -n  paper.  I  thank  yon  (or  yonr 
tn«  niiMv  An<4  ^wait  the  ar*— "-  ■ 

— BUatmsd  Hand*.— Get  twopennyworth  I 
halaam,  pat  a  Uttla  in  loar  hand,  and  r  ' 
M  Cm.     I>0  thi*  aa  often  aa  yon  like 


that  the  ends  of  the  brokau  bnka  tabea  ahonld  1.. 
clcwd,  ae  all  that  haa  to  ba  dona  to  canM  t1,. 
brake  to  initantly  apply  itaalf  la  to  rodnix  t1  > 
preenue  of  air  in  the  bnka  pipe,  wliich  ii,  of  oonrB.. 
■t  once  done,  whan  the  air  aBoapea  into  tlw  atmi^ 
■phere  throngh  the  broken  endi  of  the  tnbe*. — C.  E,  f: 
r^aUfl,]— OonOTAtaBlOOka.— Iwonldrcoommrai. 
"Cottager"  to  obtain  a  mould  made  entirely  c,i 
irood,  inataad  of  from  plataa,  and  he  would  find  ii 
nnah  bettar.  If  ha  intend!  to  cnnitrnct  a  hooie  bi 
MDorete  I  ihall  ba  happy  to  gire  him  directiona.— 


morgan  aaoh  of  tiieae  abont  one-halt,  making  them 
ran  thnai    40,  40,  SO,  120.  IflO,  310,  330,  4S0.— A. 

WooLsn  Blacklocx,HJ>. 

[3K03.1— Papar-Making.— Linaa  raga  make  tiie 
itrongeai  pulp  and  paper.  A  mnoh  dmplar  way  to 
make  pulp  i»  by  aoaking  down  waata  paper  or 
■haring*,  bnt,  of  coarie,  that  fr^  good  raw  mata- 
rial>  ia  ationger  and  bettor.  Tba  beat  arrangement 
of  monid  I  know  i>  a  itroDf  dtcaUr  hydraalic  praaa 
boi,  with  iniide  connntioni  and  poforated  lino 
'Iciog  to  let  off  water.  I  ihall  ba  glad  to  famiib  any 
nrther  informatiini  in  my  power.— J  ib. 

[33flll.]—a!aaaOhandeliera.—Uaa  white  of  egg 
and  whituig,  or  flonr  will  do.— Tsleboofk  Tku. 

[33613.1- Donble  Star.- Webb  giret  tba  dia- 
lADoe  of  the  componenta  of  Cutoraa  iT'Cl^li  and 
sr  n86S),and  ofTLaonii  aa  iff  (1831)  and  SIT 
(ISesV-ABCAMVM. 

[3M17.1-CaBt  Monnmenta.— "J.  W."  miaht 
trr  good  hard  red,  Una,  or  gUaed  terra  ootta  or  &ra> 
oUy.  Oil  or  fine  land  will  keep  any  of  thaaa  from 
ttiokiug  to  hia  monld,  or  he  might  try  cement  or 
plaater  of  Parii.  Terra  ootta  iboiild  not  ooat  mora 
than  3b.  8d.  a  enbe  foot.— Cobctba. 


[33684.1  — Homa.  —  "  Canadian"  does  not  u.y 
■rhat  kiod  of  horaa  they  are.  A  rery  large  nnmbtr 
if  horna  are  aaed  in  the  oomb  trade  in  the  town 
From  which  I  write,  and  I  might  be  able  to  Kire  biiti 
■ome  information  of  ralua.  Will  "Canadian" 
tdTarUaa  hia  addreia  F—Tobtobi. 

p:'WS]— PantaBTRph.— I  thinklahallbeablato 
tell  jou  boR  to  mak'ia  puotu^raph  eaaily.-  Parcbai.p 

iilso  a  one-ioot  rale,  tritk  n  joint  in  the  cantn. 
Now  pat  a  scrcvr  tbroujfh  each  end  of  thi. 
one-foot  role  and  Irl  the  unrewa  go  reipoctiTeli 
into  Bin.  Bad  IBio,  of  the  tvo-fout  nile,Bathat  whe:i 
the  two  halrraal  the  two-foot  and  tha  two  halrei  cf 
the  one-foat  are  at  right-nngleB  to  eaoh  other,  Uian 
tbe  sqaare  shall  be  a  tnio  one.  Now,  at  the  lowM  t 
end  cf  two-foot  role  bare  a  thambi«oraw  at  a,  id 


that  it  may  be  held  flrmlf  to  tha  drawing  or  table. 
^ban  at  b  and  c  are  penali  fixed  in  morabla  alidaa. 
jnd  I  think  it  will  be  erident  that  when  a  i«  fiieit 
Hiid  tha  pencil,  b  {let  thia  be  a  glaaa  one),  is  moreil 
orei  the  lines  of  a  drawing,  then  the  lead  pencil,  e. 
vill  reproduce  the  drawing.    The  aiie  of  us  repro- 

i_j: ^11  1 1  -- lontbe  relations  of  i  and  e, 

I   as    to    pradnce  either  an 


W.J. 


r>nd  can  be  bo  all..- - 

[Dlargement  or  a  radnctioi 

liAKCASTXB, 

[:«6«,1,] -Friction  Plata  of  Pspor-Maiing 
[achlne.-Withoiit  akolfh  1  shonld  liesoribe  th^ 
i^fiOTi  pulicj  attncbed  to  rpelicK  tscklo  of  pnper 
Bchiiia  tf  fclIoWB  :-A  circaUr  poliahed  iron  diec 
plate  19  S%eA  to  reolis?  abaft,  and  cotiniut«d  he  a 
rew  and  wliMl-bnodla  (far  tight«Ding  ap  friction 
plnlsl  thronjb  the  driTing  belt-polleT.  There  is  a 
■  ,ther  wttfiber.  full-slio  of  friction  plate, 
twpcn  the  poliabi-d  earfacea  of  plate  and 

_„  .-.liiy,     Thp  only  luhricntion  necesusar}'  ia 

to  greaia  the  leather  waaher  well  before  fixing. — 


apply  good  apuit  ramiib  as  naad  bg 
After  eadi  ooat  rnb  down  with  floen  giaa  paper, 
lira  it  foor  or  fire  coata  more,  and  then  one  with 
Bat  oamel'i-bur  brnab,  taking  eare  not  to  go  orerit 
in  any  part  nntil  aaoh  coat  ia  perfe«tty  diy.— Ibish- 

[33(110.]- Sranghty  rioora  — The  beat  way  is  to 
ifell  aciape  ont  all  the  dnst.  ta.,  and  prime  the 
joint*  with  white  lead,  well  mixed  with  Unaeed  oil 
and  turpi,  abont  tha  eoBsiatencT  of  paint,  and  work 
it  waU  in  with  a  paint  brnsh.  When  dry,  stop  with 
pDtty.~H.  AuarrlM. 

[33019.]— Sranghty^  noon.— I^int  the  oncka 


it  to  IfMtaa,  lU,  Oxford -street,  for  renfication  it  an 
instrament  of  (mat  finish  ;  if  ■  cheap  one,  throw  it 
tway— that  is,  if  nninliable,— H.  P. 

[SSeiLI-Trenoh  FoUab.— I  wonld  adrise  J.  E. 
ThamaoD  to  obtain  some  spirita  of  wine  and  white 
ihellac.  or  orange  shellac,  if  he  want*  a  rery  bright 
Iniff.  Put  them  in  a  bottle,  let  them  mt  for  some 
tim4,  and  then  shake  occasionally.  You  can  add 
ibellac  nntil  yon  hare  the  raruish  the  desired  snb- 
^tancs.  — Ibibh  u  AK. 

[3363(1.]  —  rrenoh     _ 

dakar "   apply;   the   French    poliah  i_ 

eianner.  nhil*t  fllliog  in  the  grain  of  the 
«ood  yon  can  oocasionally  rab  down  with  fine 
jrlaaa  paper  as  reqnited.  Be  aore  and  dry 
iiacb  pad  thonmglil.T,  and  free  of  oil,  or  nearly  to. 
iVben  TOO  hare  mfficicnt  body  on,  then  thin  your 
^lish  to  half  ita  nsnal  thiekncsa,  and  so  on  as  bafora 
lor  a  short  time,  and  yon  will  witii  praetioe  bring  it 
up  nioely  with  care  and  tb*  jndicion*  nae  of  liuiaed 
Dry  ont  the  mark*  with  apirita  of  wine  only.— 


[33fl3B.]— Fremoh  PoUahlng.- Tonr  pad  ahonld 
not  be  too  full  of  poliah,  and  ahonld  only  be  tonebad 
rith  oil  after  yon  hare  (liren  ■  few  ooata  qaiekly. 
If  it  sticka  take  a  clean  part  of  yonr  corar,  and 
jnattonch  it  with  oil  as  before.  It  wiU  then  laara  a 
lerfeetly  dry  Gniab.—G.  T 


[33030.1- Fhonograph.- Id  my  reply  last  weak  I 

_i__i_ii_  „_  that  the  phonograph  ocnld  not  be 

peat  songs  satisfactorily  withont  oloek- 


latondedw  si 


here.- H.  Collibr. 


,— Sim-dlal. 

licat  way  to  m  your  ami 
when  it  ia  likely  to  be  n  ^uii 
Bleaiaph'Ofiice  a  few  mirii 
di  UBM  is  ffiren  at  tool,  i.ti 
IIm  timegiTBn  ;  then  set  it  t 
wh«n  yon  pnrpoee  fixing  tli- 
and  plommet  place  it  hori 
I  tarn  it  boriscntal  till  it  ii 
»tod  1^  the  watch.  UdIo'- 
r  all  this  abculd  be  done  on 
thai  yonr  dial  ia  made  for  i 
M,    Sbould  it  oot- 


COKBTAHT    BlASBB,'' 


k.-itude  of 


and  meroory,  and  may  be  of  nae 
( 
[33601.]— Telescope  Mirror.— The  prioai  charged  I 
bf  the  rariona  maker*  of  apeenla  differ  widely.    I  ' 
ssoe  bought  a  ein.  mirror  of  fur  qoality  for  36i.,  ' 
nhile  one  well-known  maker  diargea  J^  10a.  for  a  ' 
.llin.     "A."  ihonld  get  oatalogvsa.  and  compare  , 
item,  bearing  in  mind  that  the  speonlnm  is  tbe 
,  ost  important  part  of  the  telescope,  and  that  a  i . 
itUe  extra  money  i*  well  spent  in  lecaring  a  Grat-  I 
Ms  article.     Speonla  may  sometimei  be  bonght 
icaply  ■eoond-haod :  bnt  I  do  not  recommend  thia, 
I  alcss  a  thorough  trial  can  be  arranged  for,  or  an  I ; 
'.amination  by  a  competent  person.    Unlosa,  how-  i  I 
or.    tha  Bpecnlam    ii   monnted    as    a   telescope  '  i 
.implete,  it  requires  apeciat  knowledge  to  teet  it.    ' 
Vepieoea  should  be  arranged  in  a  aeries,  with  lome    . 
i  iflnito  proportion  in  tha    increase    of  power.      I 
k  laid  saggeat  nther  an  increase  of  1}  to  1— thui 

.0,  W,  M,  I3G,  S»:  or  !  to  1— thua:  10,  BO,  ie_. 

«  giro  I  iiX>.     Then  the  addition  of  a  Barlow  lena  would  i 


work,  "  Bong*  "  wa*  printed  "  ringi."— SriBAn. 
[3JS31.]— AmateorFrintlncFrMa.- A  wooden 
press  will  do  quite  well,  if  yon  ^  one  made  on  a 
cood  principle.  I  bar«  on*  to  pnnt  II  x  Ii,  and  it 
doe*  ite  work  thoronghly.  I  anppHed  the  drawinga 
to  a  joiner,  and  it  cost  altiwetber  SSa.  The  woAing 
part*  are  of  mahogany,  and  Uiere  la  a  plate  of  thick 
lino  on  the  ^pe  bed  uid  plattan,  iriiieh  aSBOtnally 
prerenta  the  type  ainking  into  tha  wood.  Tba 
preeanre  ia  giran  by  an  eocantrio  roller,  and  can  ba 
regalated  at  will.  Should  "  Oalrano "  deure,  t 
ffontd  furnish  him  with  working  dramng*  and  fnll 
isrticulars  of  the  praaa,  if  he  cbocee*  to  adrertiie 

I  is  sddresi  in  "  onra."  I  may  say  that  itwonid  not 
.!»  for  either  copper.plateor  [itho.  printing;  and  I 
.iDuht  if  any  letter-presa  would  do  that  sort  of  work. 

Va  to  a  aelf-ioking  preaa,  I  think  that,  nnles*  a 
kTBst  number  of  impretaiouB  are  required,  they  are 
■^  no  use  to  an  amateur.     1  hare  done  3S0  per  honr 

I I  mine ;  but,  of  ooarae,  it  dependi  entirely  on  what 
.  «u  are  printing'.  Sometimes  I  hare  only  managed 
|i>0  per  hour,  if  large  work.  I  inclose  a  few  apeci- 
iieoa,  and  shall  bo  glad  of  Onr  Editor's  opinion  of 
iliem.- Clidb. 

[Very  good,  indeed.- Ed.] 

[33331.] —Amatonr  Printing  FrDsi.-'Some 
-uira  ago  I  got  a  10  >  8  wooden  presa  from  Fair- 
icm  and  Co.,  who  adrertised  in  this  paper,  for 
rinting  an  amateur  jonmal,  and  I  hare  seen  worse 
k  >rk  in  many  aDewiinper  than  what  we  did  with  it. 
M  same  time,  I  beliere  aoiron  preai  wonld  be  more 
iitisfactory,  and  if  we  had  the  work  to  do  again  I 
iiould  ijret  an  iron  one,  though  I  ahonld  heaitato 
liout  gtriag  £S  for  it.  The  wooden  preeswasa 
(.ly  simple  aSaii,  and  the  raaterial*  for  making  U 
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at  oM  and.  tha  nppar  alRb  "  tjm  heiKht "  >bove  tba 
lowar.  To  the  other  and  of  tba  bmr  ilkb  was 
n^wad  a  forked  oaitioB,  aarrjinK  a  larer  ol  tba 
■MOod  onlar,  wbenbj  preusro  oaold  be  appliad  to 
tb*  fna  Old  4tf  the  appra  Blab,  which  waa  coramd  aa 
iti  lown  dike  with  thin  flwoael,  and  orar  that  a 
ptMaofi«robnent,bain«tbnB  "  pUteo  "  and  "  t^m- 
pSB"lnOiM.  An  obkms  i]aat-ii«n  frame  ("  chase  ") 

-'-'--"■-' 'li  whan  nt  Dp.    The 

mpla  of  bite  of 

the  pBipeaa  of 

IOC,  1  think,  aniwer 

..  wood  eniTaTing  for 

jouroal,  irWli  it  priutpj  vtry  wiill— J.BbOwm, 
Belfast. 
[321)31.]— Amateur    Printing    Preia.— Nearly 

the  "  Kclectio  Handbook  of  Printinit,"  inbliihed  br 
the  Bimin^haDi  Haohinisti'  Uonipany.  IS,  Smali- 
braok-rtreat,  BirmiDtrhaiu(seea<lTt.  id  piime  iromber 
aaqneiT).  The  bast  principle  for  any  tjpoBrapiuD 
printiilB  praia  ik  that  kuown  iu     '  ' 

bedand fatten.  Two abaolotely fl 


llio  (rajia  aa  the 


paralleliiEi 


it  of  imprasaion  on  enrj 


Siti_._ 

nracticiil  vi 
l»tt«r"'    • 

litho  ia  not 'done  brbed""an.i'  i.luitanr'b'ni  ^  eySn"  [ 
ders.  or  a  <-;Iiu>lor  nuiI  Sut  Htirfiirs  combined.  Thia  t 
Irnt  j-  '.\i'  rriri-if!''  "f  li^'fri'-^  r'mi,  iriiiob  doea  all  ] 
tLn  "  ''i'l-  '  ^  ><>  'v:!'  'I .  w  1)  Li.can  beeipeetad  ot- 
snch  a  tool.  "  Oalvano  "  wonld  find  all  ibe  differ- ' 
enoe  between  the  dirly  and  laborious  operation  of 
working'  a  hand  preai.  and  the  cleanl;  and  eipedi-  , 
tienB  work  preduoed  by  selt-iokincr  machine!,  to  lay 
nothiDgotthe better  workmaaahipemployad  in  the  | 
Int*  *'"t  BlaDbetaaMonlyiuad  wbaatfaemeahani'  | 
oal  meani  of  prodncing  a  UTel  imprauion  faila.  or 
UelTpauoIdaDdnnaTeD.  New  type  and  a  well- 
iwualTLicted  pTe»  need  but  (he  intenioeLtioD  of  a  few 
dieeta  of  paper  betweoD  the  iranaiult>^,  topreyeat 
the  rapid  weai  of  the  latter  if  in  actnal  oonbuit  with 
the  hwder  metal.  U  leqneeted  I  shall  be  happy  to 
go  into  the  qnaitioD  atill  fnrtber.— H.  P.  TBUStuti. 

[81636.]  —  ZiOOomtiTa  Oaa  Snsliiw. —Three 
nan  aso,  or  perhapa  four,  a  patent  was  taken  oat 
b»  a  tnmwa*  gaa-encine :  bat,  aa  the  (iDeriat  is 
eridently  thinkiDB  of  it  rattier  in  iU  ajqilieatioo  to 
T^odpedM,  I  need  not  fnrthar  parbcnlaiise.  I 
don't  qnite  Me  what  he  meani  by  yeloeipedes  heinir 
npeiaaded.  Even  if  a  gas  motor  be  UTcated  to 
dnre  BOma  aort  of  trioyde  (and  notbina  anralf  conid 
be  eaeier,  for  Bomewliat  nnder  £W0],  our  jotma 
riaewy  athletea  would  not  thank  yon  for  the  proffered 
relial,  bnt  wonld  slick  to  their  mnaeolac  aieroisa  on 
^•ir  two.wheeWa,  which  it  would  not  be  eiuy  to 
aopenede.— B.  W.  J. 

[8M3r.]-PalntllBMk.— Aa  the  pain  of  which 

Ba  eomplain  appears  to  be  of  a  ohronio  and,  pro- 
bly,  Bpecial  nature,  the  belter  plan  for  yonr  adop- 
tion wonld  conaiat  in  conanltiuB  some  akilfiil  prac- 
titioner, initead  of  trnatinB  to  adyioe  from  those 
who,  howerei  well-meaniaB,  oonld  not,  brins  nn- 
Boqoainted  with  the  tnll  circBmstaooaa  of  tba  case, 
prononnce  an  aasiired  and  proper  opinion  aa  to  mode 
Df  treatment.  Beware  of  nostrama- in  themeelTaa 
■ad  oharlataDB.— H.  '^TooLLIH'. 

[91038.1— Bemoving  Fatnt  tram  StaeL— Beu- 
aollne  will  anawsr  year  parpose.— O,  B. 


toal^  take  it  off.    After  the  aoda  i 

well  with  some  olean  water,  wipe,  dry,  and  oil.— 
TiLEBCopK  Tile. 

>f  SoieirB.- 

IB  reqaires  ;— 

TABLB  or  FlTOHBS   FOB  SCBIWa   YIITH  Asou 
TUBI 


jl  has  art  tfat«ada  to  the  inch. 


)  has  12       „  „ 

i  has  10        „  „ 

—J,  H.  TUUEIFF. 

[S1MO.]-Pro]eotlon.— "  O.  W.  H."  will  Gad 
what  ha  wanla  in  EagitueriHg  for  Jan.  m.  1877, 
p.  68.-E.  H. 

[3ZM3.]— The  Telephone.— It  haa  been  tried, 
hit  ia  not  mocas^fnl.  Use  thick  wire,  say  IS  if  yon 
have  it.  Don't  aae  Iha  Tary  thin  ualoea  yon  ore 
oUiged. — W.  J.  Lakcahteb. 

[32M3.]— OifdO  of  HydroKOn.— Hydrogen  per- 
oxide, oiida  of  bydroBsn,  orbydroiyl  (UOj  or  HiO,) 
may  easily  be  prepared  on  a  amall  scale  by  paasinr 
carbon  dioxide,  or  oarbonjc  anhydride  (COil,  throngh 
water  in  which  barinm  peroxide  (BaOi)  is  BOBpended. 
Ton  need  only  get,  say,  a  teit  tube,  or  a  BmatI 
Maker  a  few  gnuus  of  bairinm  peroxide,  half  fill  It 
Tith  water,  and  paea  your  COj  tbrongh  it.  Yon 
!nay  test  the  enbetanoa  b;  its  aotion  on  Pb8,  il 
itbe  HiOi)  acting  on  the  insolnbls  blaiA  lead 
mlphide.  and  forming  a  solnble  lead  salpbate.  The 
reactioaa  are  aa  follows  i — 

BaO,  +  CO^-  +  HjO  =  BaCO,  +  HO,  or  HA 
ilnsolnble  (iDsolnbie       Hydmayl 

peroxide.)  oarbonsta.) 

3  -{Bft  -h  CO,  +  OH,  -  COBbo'  +   J3h 

PbS  +  4  FA  =  Pb.SO,  +  4  H^. 
or-       PbS  -f  4  Ho,  =  SO.  Pbo"  -t-  4  OUfc 
rhis  is  the  aimplest  way  of  makiag  bydrogen  per- 
loide  on  a  Bmall  scale.— R.  Hbu.kwell. 


it  prtnni 
im.    If  thi 


Ha  eaa  tn  them  if  he  likea,  Ut  they  will  aai 
Instead  oE  theee  I  woald  gat  loae  aarp. 
ntamber  of  this  hmily,  hlaek,  gtldeih  or  P 
am  aa  tenacioni  of  liu  aa  a  oa*.  utd  Make  i 
aqoarinm  fiah.  The  other  fiah  ha  uantioM 
good  in  aquaria,  and  will  Ure  pea«e«Uy  t 


~  any  luge  toim  at  two  panee  a -. 

natnisliBt's-  The  heat  planta  to  oompem 
water  far  loee  of  oxygen,  bowsnr.  are  tin 
Boopic  onea,  and  the  beat  mj  to  aianafie  thi 
bare  a  pieae  of  tophir  f«'  a  mokwork  in  r« 
The  aine  will  eoon  make  their  upearan 
altbongli  nibUed  off  1^  the  Gsh  and  anaila  < 
Soarisb  in  the  ccarioea  of  thli  rongli  etoa 
water  need  not  be  dianged  mora  than  onoe  a 
and  then  only  for  the  pnrpoee  of  cWaning 
refnee.  Be  anre  to  gire  vny  HHle  food.  ' 
to  the  gallon  ia  the  rale-- NoiTiHaBUC  Ba 
[8W68.1-rrMh  Water  Aqnarlnni.-Vi 
BfHratia,  the  beet  of  all  aqnatio  plaale  far  11 
nam,  can  be  obtained  from  any  dealer  in  i 
It  does  not  exiat  in  yonr  lonlity.  Haaj 
abennd  in  the  pondi  and  ditebao,  bat  stnmg  t 
pUnta  are  naeleaa.  They  will  Boscly  all  gn 
or  without  notB.  aecarwl  br  »  thraad  to  i 
imbedded  in  the  sand  at  the  bottom  of  the  ta 
ia  weU  to  haira  yaDr jrianta  artafaliahed  bel 
Bsh  aiaintradooed.  Ion  will  nqnire  also  a 
of  (reabwatei  winUaa,  wbelka,  planorboa,  Ac 
aa  BoaTennra  in  kaeinng  the  planta  olawi, 
will  not  thrlre ;  without  tliau  the  glaaa  wh 
beeooe  opaque.  All  VHtal  and  pntly  or  pai 
ba  eeatod  with  yamiah  made  of  eaaling-a 
methylated  spirit,  or  the  affair  wiU  be  a 
Aboat  two  inehes  of  clean  iiTer  sand,  and  a) 
inch  of  sm^  pebUea,  will  make  the  beat 
SbeUs  or  ealoareons  enbatanoea  ahoold  be  c 
Bieladed.    The  fmme  tor  a  tank  of    '  " 


>f  aiaht 
rigid.  T 


they' 

chemical  books  "  Coaatant  Itesder "  will  hsTs  to 
iny  &  Uttio  additional  knowledge  by  experience. 
Keat  BaO  to  low  rednesi  in  a  combust  ion- tabe 
vhile  paietni  oxygen  or  air  (free  from  moiatnre  or 
C0~)  thran([h  it.  A  alight  change  of  colour  puieB 
gvsr  the  heated  niaas,  uad  BaOi  (bsric  pnroiide)  is 
Formed,  (If  heated  lo  full  redneaa  thia  I)hO~  gives 
iff   the  additional  oxygen,  and  you  are  "as  yon 


_  -     -,. -  ,  ._-  The 

ihoBld  be  of  Blate.  or,  battMr  slill.  of  am 
plato-gkaa,  lio.  thick.  The  enda  and  ndea 
than  AOaa.  to  tba  foot :  the  wdght  of  eigb 
Faat  of  water  heing  over  WOlb.,  or  nearly  a 
sf  a  ton.  and  the  preaanra  on  all  ndaa  new 
that  weight,  I  remind  yon  of  thia  to  ai 
iplioiDtmant.  It  your  planta  and  soaioigei 
perfect  order  yon  may  aafely  inlrodnoe  foa 
Eahea  farevery  gallon  of  pure  river  water 
■rill  never  reiiDira  chuiginj^.     All  debris  ma. 


ivere.")  Ba^  ia  inaolableiu  water,  bntif  suapen' 
ihcrein,  and  CO,  passed  through  the  liqnid,  lia,( 
iS  formed,  and  H,0,  remains  JD  Bolution.  Thia  □ 
lie  coueentrated  by  H.;SOj  " 


imp.    Another    lereeting 


I3ai>3a.]-Pltah  of  8< 
following  what  ha  raqoi 


, porcelain  cmciblo 

itreani  of  air  upon  it.  On  addiug  this  to  a  cold 
itrong  solution  of  tartnrie  acid,  potasaium  tartrate  is 
thrown  down,  and  HgO,  rsmaiua  in  solntioa.  — 
Daoubebt. 

[S2015.]— Paner  Hanoing.-"  Hopeful  "  wonld 
easily  oiercome  hie  difhcuTty  by  using  a  little  eiia  in 
nia  pii8te;eitbec  weak  glue  or  the  ordinary  patch 
>lze  wonld  do.— William  Stantbb. 

JIIO.'iI.]-Faate.— Put  into  a  boon  4-pint  of  floor, 
add  odd  water  gently — do  not  have  any  lump^^ 
oontiuue  adding  the  water  until  the  haain  ia  neasly 
[nil.  After  pat  into  a  lauoepan  aloag  with  a  taa- 
cnpfn)  of  melted  ghie,  and  bail  tor  twenty  minates. 
Stir  gently  the  whole  time.  No  danbt  the  qnantitiea 
here  given  will  be  too  muoh  for  what  you  iBqnire. 
Yon  can  eaaily  divide  liie  qBaiitity,-~TEi-iBCOPg 
Tele. 

[.S-ieSl.]- Faate.— Do  not  nae  paste,  Hsva  some 
good  glne,  not  too  thin  i  glue  the  caae,  not  the 
Qning ;  do  a  little  at  Iha  Ibno-aay,  for  ioatanoe. 
back  first',  then  front,  Ac.—H.  Austin. 

[32tt54.]— The  Antiquity  of  Man.— It  would 
occupy  too  much  space  to  enumerate  properly  the 
calcnktiane  which  have  been  made  of  ttie  anliquity 
at  man  ;  anil  n^at  c  .1  'nl  ^i  i..<i'.  luu-c  l>ijnii  iiiii<i<.'  'ir<^ . 
base)]  on  obaerratio  -  .jf  tbt  cut^  ul'  ukiLU,;^,  lu 
natore,  and  are,  thai.  ji. .  ni>eeaaarili  only  approxi- 
mate. M.  Morkit  <'.':  N'litiiH  that  t he  Bnuka  Age 
eiiated  abont3.(X)0  t.'  '  '  "0  vcanBca,aBd  the  Stone 
Age  about  5,(XI0  to  7  ' '  <  <  A  hmnao  skeleton  fonnd 
byDr.  B.  Dooieria  IV  li-IUoflbe  UksiatopiwBB 
estimated  at  50,000  Tf^drs  old.  Bat  "laiat^^will, 
I  think,  obtaiB  all  the  Biuyt  important  information 
on  this  sobject  hr  r^udinit  lorell'a  "Antiqnily  of 
Man,"  and  also  a  MHijcLcsler  penny  soience  leoloia, 
entitled  "The  Time  thiit  haa  li:iBpsed  Since  the  Era 
of  tJuCayemen  ot  Di^iousbirn,"  by  Wm.  Pennally  ; 
and  conpUd  with  thin  i>->r!Likn9  it  mil  be  better  to 
read  the  one  entitled  "The  Cavea  of  DeTonshire," 
by  the  same.  These  two  laat  may  be  obtuned  from 
the  publiaher.  John  Heywood,  141,  Deansgate, 
Uaneheatei. — NovuH  Hottu. 

(SW)e2.]— Violin.— I   ihoald 


perch  would  devour  all 

buau  bimsclf,  and  the  sticklebacks  wonld  < 
all  they  conid  not  kill.  EeU  have  no  better 
ter,  though  a  oonple  of  very  email  ones  wil 
lereeting  ;  bnt  ];aQ  moat  faave  a  Ban(e  round 
of  your  tank,  in  order  to  keep  them  imp 
Dast  should  be  exdnded  as  much  aa  poesil 
reiy  strong  light.— Q.  B. 

[3266S.]— UphOQ.— No  siphon  can  "  ata 
operation  "  till  the  air  oootamed  is  by  aom 
abatraeted,  and  ihc  aqnibbrinm  of  the  flnid  i 
tharmn  destroyed  by  the  deBoending  log  of  th 
being  loofar  than  the  ascending  leg.  T 
pmnieal  aiphen  out— atarted  by  a  amall  a 
on  the  top  of  the  bend— is  made  by  Oale 
Ply«ionth.-H.  P, 


eiaminaa  yon  i    There  ia  auofa  a 
paralyaia  of  tba  haart'i  aotion  ;  bat 

._   nuifonoation   or 


many  eanaea— organio  malformation  or  i 
noh  aa  hjperdvphy,  fatly  degeneration,  tb 
'  --  ''-   (}|d  m^of  othera,  to  name  i^iel 

times  exenioiaMDg  pain  abont  I 


tngfateajoB  oat  of  yonr  wite^    The  eympti 

ing  p 

heart,  also  a  uvid  ap 


on  Id  advise  i 


uarkat. — H.  Auttrm, 


_  treatment,   i . 

medical  man.    In  yonr  case  it 

□ervouB  affeotion,  and  be  of  quiie  a  lenpor 

hanulas*  natnifl,- Thko.  Izod. 

I ;  1^(1!.=.]— a. W.  Bogie  SnKlna*.- The 
bclweca  ccntroa  of  i-yliuders  of  theaa  ec 
eft-  ein.  The  height  from  top  of  rails  to  t 
boiler  ia  7ft.  The  boeii'i  are  made  acoo 
'  plan,  which  is  wcUknown.  The  ac 
play   is  3iiu.   ut  uch   liik.— Xh 

[330^.]— Telephone.- The  terminal  i 
£xed  in  (tamp  earth.  At  aa  alight  a  depth  a 
4ia.  this  ia  ael-totn  attninaMc.  uit  "  Jareni 
hit  platea  at  3ft.  or  -lit.  dwp,  or  deeper  if  tl 
seems  dry  there,  and  than  report  rssnlt. 
(dalM  woald  he  better.  The  bast  pUn  of  a 
ba  to  connect  earth-wire  to  gaa  or  water  pi^ 
eondnct  down  a  well  or  into  a  pond.  Poasi 
telaphono  may  be  all  riiht  without  your  kn 


[3^701.] —The  Cata  and  the  Pigooaa. 
wire  guard  round  the  support  a  little  eelow 


I  of  pigeou-houBa.  a 


[SWM.]— Pitch  of  8«tawi.-In  reply  to  "  Hot" 
with  regard  t«  WliitworUi'a  alandacd  pitch  of  thnad» 
fnmiiol.  I  CM)  giratha  following:— 


_____     lariam  it  he  prooeeda  in  the  way 

mentioned.  Sticklebacks  will  nip  oS  the  fins  and 
tail  of  every  other  fiah  in  tbe  tank ;  perch  will 
Twallow  them  afterwarda.andlwonldn'tplaiiemacb 
oonfldeooe  in  the  eela,  "whidi,  by  the  way,  are  not 
,  nioa  fish  for  a  small  aqosriom :  while  the  trout  and 
I  •■  Bfller'a  ttianb"  will  not  bitlong  in  oenflaement, 


away  longitodiually  and  fixed  by  one  of 
edges  to  snppoct,  tho  other  tr4e  ud  oonoo' 
wards.— C.  O.  J 

fSSTlS.] — Cuokoo. — It  ij  qnite  traa 
enekoo  baa  a  amall  bird  f  ol'Iswing  it,  aa  th 
I  is  rary  fond  of  sackiog  the^jgfsciUuHnall 
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■hiA  baUt  muki  it  aameiimH  to  be  foUowed  b; 
Nnral  vmaU  Urdi.  Ths  onekoo  layn  iti  ems  m  tho 
bmU  e(  nMllar  birds,  Mid  it  ia  auintnd  b^  utare 
in  ft  wwidOTfol  mmnM.  It  th«  cuekoo  b  w  ww 
iMBainFroporlkiBtothauia  of  thBpmrcnlhird.it 
■Mldbaf>rtM>  large  for  the  littlonwlin  which  it 
•M  pUoed,  uiil  Iti  ntiMitoral  hub  would,  moreonr, 
iaalIpT«l»UUty,  fri«ht«D  tho  Usur  tonUr.malhw. 
Md  udM*  hat  to  dMcrt  bar  own  nnat;  bnt  » 
cHkM'i  AM  !■  murksblr  bii>»U,  ntid  tijereto™  e«n 
taUd  wifliont  exeitiBg  reepifion  in  the  midrtof 
dhnof  «B*temllraa«llnis-  In  the  neit  pIb«. 
ai  nur  enekoo  aiwtv*  ContriTPB  lo  make  room  for 
fcUlUOlngdw  by  throwioK  the  othsr  npitlinlfi 
•itvtthaiiMt.batwWiiitof  the  nmst  fncm  with 
itbK  bitd*  it  woaldfiod  ffraat  diffionltr  in  oecom- 
■Ediing  thl*.  N>tiuv,  howarar,  lends  >  helvioK 
bd,  ud  bH  iriTBD  it  K  nmarkable  dapreeuon  or 
bdknr  batwMD  ita  abimUff*.  into  which  by  ui  odd 
Mttof  ink  it  oontritw  to  Uft  the  ranair  birda,  and 
ItaB  Aottiiv  baofcwBldi  to  the  edffa  at  the  not. 
Ihmn  tbMB  orar.  Thii  bellow,  ^warar.  only 
l^aiul  Tui  a  laitaiii  tine,  and  then  GUh  up,  anil  it 

= tnordinaiT  faet  that  if  tho  yoniw  birdu  are 

ilj  Int  in  tha  Bait  till  the  hallow  IB  filled  up, 


ih  Inui  tnUI  the  iiuRttA  aroc 


nnd  r-Youiu  Bui 


dJlpli'll 


j— Mioroioopioal   abjecta.— I'   Mf.    Kio- 
fhnr'l'nu  (IrfW  I  W»l  w'mirt  irt« 'urthrrpsni- 


[3ZTK>.1-Bird'a  ajtKB.-WllI 
MT  whloli  it  thl.  bmt  larninh  "- 
Wht  alctr  bloKiui;  r-D.  U.  A. 

(aL7.».l— Moromr— Will  i 

_  drtailmi  intonniitiim  nbaut  tlii 

iMntaluml  In  a  hurnmaMr  tnbel 

aTfkt.!— A.ootte  Acid. 


ciibtni  iwpii't.iiK  the  turmatiun  of  m.^lullw  ftippn-.*-.. 
lit  will  LTMilly  oUiji-  DK.  I  huTi!  trlwl  hi»  lotilhnd  awl 
(lil-'d.  Kh'inlil  tlw  tinrt  bo  pun  tin,  or  will  thn  nnlinxry 
lin  i1»  P  Wlmt  pmpurtii'U  or  IngmlinBt'l  dOM  ha  n«>,  ami 
^liDulil  ths  Aulution  bn  unl  warm  or  cell  t—it.  W.  Ba4tiT. 
[itTtO.l-PurityiiiB  Naphtha.-!  harc  a  qoantlw 
fli  cnil'iar  nifihtlia  wKich  hu  a  nry  daik  mknir  hiI 


in  purify  tho  no 


the  red  pari 

i5ad«riT«d  fmm  tha  bird-ued,  and  that  hia  enni 
bt  ttam,  or  lather  pronntioD  of  tbem,  waa  to 
mart  hU  pvehaa  by  pnpa  itaodinr  in  water,  and 
^ — Mnf  Ibaaa  inaesta  on  tlieir  nightly  roondi 


n  gattbiK  to  tbe  twrda.    If  ^NwsiUe,  ti 


■ia  np,  and  lime 


S'l^'* 


far  aa  piaetioabla  in  anch  miUlara,    Have 

Hd  trw  bnnebaa  for  vmb—  is  all  thnr  priatioo 
mull II Wi,  and  if  jo«  do  not  loia  with  the  little 

■Ml I  IS  tlwir  oridaat  datioht  at  anob  a  Iniorr  1 

Ml  ba  ■orpriwd.  WoaU  mj  man  like  tobo  oblisoa 
tabop  abont  on  a  poliibod  and  blippery  floor  all  day  t 
Ua  OMioth-parcb  crualty  ia  but  on«  of  tbe  nany 
bartwoaa  inflietiono  to  which  iinionuice  ud  wm- 
llBBMa  oonlnDii  onr  peti.  I  hope  our  ijoerut  doe* 
Mtkaip  wUd  birdi  ea([ad.-C.  O. 

mrSS.]— ClMiiiiatr]r.--BeariBS  i"  mind  that  , 
■Mania  eanalt  two  *olnmea  of  a  ma,  tlie  aqnatlon 
SCO  +  0,  -  2C0, 
tTCla.  StoIi.  «TOla. 
Aaw*  Ikat  4  TduttM  of  oarbonic  oxide  combine  with 
I  lataBaa  of  exymo.  pradncinii  i  Tolnmea  of 
ariwale  anhydride.    DiTldinn  the  rttnlt  by  font 

1  faloBe  of  Mrboaie  oxide  eomUnai  with  )  to' 

itonien,  fMaff  1  Tolnma  of  carbonio  anhyf 
■d  AoB  S  *«lneaea  o(  oxyvan  wore  niTen  ii 
HMliaB,  11  mdnma  of  oxysan  ramaina  in  oxei 


ul  colonr '/    I  hwl  it  illrecl  Im-a  the 
9  uMu)  u  a  mlreot  fur  Eiitlaparelia.— >ariiiii*. 
rM7H.1-I..  i;.  and  D.  H.  Bnginoa.— Will 

uifiliw  Ipiji.' cii.'inri  t"  Al«i>  hnw  HMBT  tank  pnitin.-  iif 
;'   lU  I'll.!,  fi.iir  d'inplnl,  with  Mnnn  b-tuUiiir  Kb>s'K 
HT"  t!ii<  ai-iTC  tiHiii«iiy  iMt  ?— A.  J .,  Mratfunl. 
[!K71i,1-«S  Toloaoopo.— WouH  Mr.  l-ro-Nff,  Mr. 
aam'trt,  "P.  K.A.«„"i>r  Mr.  IWinctt.kiBaij  Jnfi™ 

'  Ixmitbt  nminiliwiHt.  It  ii  Due  et  tha 
■rwno*.  Wben  I  look  at  n  plnaA  il  iliM  nnt  appear  nnt 
v«rj  litHe  laivrr  iind  briiriilrr  tliaa  whan  wwi  by  Uw 
ikkul  ejK.  Tlir  mixm  aad  urn  luuk  Tory  WpU  thraa^h 
it.  It  loi'L)  Torj  cli'Urty  OB  a  nlmrdny.  InnyMy  tliat 
thn  2  diaplinicmi  iir*  lonu  in  ths  boily  of  tetOMopn.  Dmi 
thu  niHttGr  t  Wliat  part  ol  tha  tclttvetia  ahaiiUI  I  liavn 
ID  Hvl  tn  thn  malnr  to  bare  a  Ilarliiw  iukI  utronoiDii-Hl 
i^TiwIm  flttRl.  nt  •mulil  It  ho  bnA  tn  —mi  tin-  whi.k.  r 
llic  tclxpincT  I  hum  locked  thmiifh  Ekiiukii  Ukchivi 
ffirlouror  Hts  inlunMi  haek,  liut  latBuutoanii  Kro- 
anytliin','  inrEii'niMly  Hitini  mr  bim.  I  think  that 
■Juiukl  Lam  a  nry  (real  dI«Rnlty  ia  wrim  tha  ksittin 
EFMlcand  wDnitsd|d.iyin(,  iir<*dn|r  a  nuiVtenat-i 
nili-anir  In  it<  pcMwnt  mwlltion.  1  can  ml  tha  ana 
TirintuiKk-r  tha  wonli  "LMtfru  to  the  Kil>t-«."  in  th 
iauir.BtHa(t.,«iththnninaMuni|ionit.  In  thetrrrv 
trial  I'yoplwa  It  iwitainii  toot  lm-».  In  thn  a^m  ayp].!™) 
ihtfa  It  UBO  1>M— k  thl«  ri«ht  r  Awl  aim  thi-rc  n  — 
kini  ainnil  with  th*  dark  olaM  for  tha  hid,  and  alia  iiv 
nblM>t«lHH  at  tho  md,  whirti  ■ua^uni  Hin. ;  It  w  in  aim: 
nlxs  r.>Hinl  with  xmn  rlntli.  I  hin  a  ilt.  tripoil.  Au 
tarly  luiiwar  will  nhKiin-TFUKorii  Telx. 
L:U7t1.1— Handbook.— Which  ii  tin-  boil  hinrlbmik 

f.'lL^lt.l  —  FhotOBTBphio    Iieniiea. 

torrl;rn.nudp  hut,  th'i  (r—  —  '  '-   ■    - 


ciinatloq  wmld  have 


ta-lins  Mr.   Fairiar**    "CoUiiry 


■Ohtljf- 


rflnbiiiatkiB*  of 


panmlpandrhuKirh  wioi 
|W!tT.)-KlnlnK.-l 

CealwdCMlUiniDC.' 

»n  tha  reai'tanos  c<|« 

lb  briM  Urwt.,  anil  tho  loail-'d  onn  Uuwt., 

■icrioa  t.Ai'h  of  Iho  wniiht,  thl 

.1  be  Unlit:,  and  if  tlH!  Iri-tim 
IH).-    Hhnwhiwtnn'-    -  " 

•liTMUi>a*P"     S.    In 

Xanamr'i  OataaUaia."  I  Ebi)  that  he  nwonoMida  tbp 
fnll'nrifiK  woHh  (with  nnnKnHU  othen)  to  mlniufi 
•twlMte:— t'ndni-t'i  *'  ElHienu  dor  0«ili«lai"  "Vcn- 
lilotioB  d»  MlnOK,"  par  A.  DiTiliryi  ■'l>ig  Ohanlaohu 
NaurdH-UinHHnv.''  by  Dr.  I^lll«1ki  and  "Lalthdnn 
lar  DanrhaakBBfto."  hr  Or.  Alhnrt  atria.  Ai  I  am  par- 
tisolartr  inlanxtad  in  ami  mininit,  would  Hr.  Paiiiar,  or 
MHna  ouar  abl*  eorrwpondent,  my  wiiother  any  of  tho 
aboia-mantloBcd  bookii  w  tranahUad  into  the  KngUih 

[M7.W.J— Map  Minting.— WonlilntmarDidar  kindly 
tfjiplaln  nj  whHt  pronav  tha  vnrfaoea  aro  preparad  from 

rnphyanil  AUa>  OomHinnil."  or  la  Corawrll-a  AUaiv. 

OuiiUatcrroplotiDV  Sm  tnmHl  to  anaount  P  If  ao,  what 
Maila  woulil  bayD  to  ho  nttanitad  to  in  ordar  to  nnt  my 
dpiina  aiLtpt«l  Ihantn  P  Oimtd  anrh  work  badona  on 
pna  iif  tba  amidl  arlMnkins  uwohlnaa  Bow  ■ilnrliaad  T 

ladtn>  with  eiluratkniiil  pnhliihen  (Khauiil  mnhwdrkbe 
dMIMd  bpyond  tliu  aoi>1<a  ol  a  painitakinit  amatanr), 
wonld  bo  itliclly  walmmnl  by  n— Scnt-JunaTia, 
ra27W,1— Sulphur   BeflnlDK.— Uould  auT  of  Toar 

und  a  daacriptiun  of  tho  mwl  modLTn  plant ■— '  •—  - 

iM  oblin— 1 

Hall,— Will  you  kindly 
ir  IcwlthET  from  hall  Into 
ciir.1<.'R  wiiuM  h.>  HiiUI'ln  In  au  old  hnnn  (dot*  ISSO, 
|.'nblis,wlth  harge  nuUivn  plala-iIiHu  wllidnwa)  r— W.  W. 
nSTAl.l— Violin.— I liaTauThklin with  thn  toUowinic 
Iwn^Tithm,  "<Iahn«e.  oppMiM  9,  Cli^mt'a  Chanh. 
Htmnl,  i;vl,"andahniia  lie  i^  If  "  FiiMIor,"  orany 


t  xni'h  elA" 


a  lath 


It  I  w 


UNAfiSWESED  QUERIES. 


Witt  an  (awtffi  » 


■aawarad  ar*  rnaat(d/w 
iwraadan  ««  M  aa^r  Eh*  I 


itacnuar.  Mi. 

'.    CaittarBaraDdI>nuhl>i.«dgBToDU,ML 
.   iMal  QiwtloB.  W 
.    ZooIoiHobI,  S«S. 

■" lantal  Tnrnl—,,  -_. 


,  Tloek  or  WoDl-cuttina  Uachlna,  n. 

,  FafvPBits,0. 

.  RoB-Alwrbant  Katerial,  L>".. 

.  BailH  for  Choir,  M. 


[111718.1— Tranaparent  Papar.— I  wlah  to  mako 
ffrdiniiry  printvr^B  (fiipcr  torapunLrliy  Mnii.traDapRmt. 
and  aftnr  in  nvtom  it  nnlnjurrd  to  Iti  nriiiinal  n>nill>jnn. 
It  I  tmt  it  with  white  wai,  wh-it  ii  thn  hi^  innliTlal  tn 
B«  to  diainlTV  it  nnt  azaln,  without  iiijDi-ina  ullbur  tlx' 
ntpar  nr  Ui*  printing  thrreon  :   or  U  tbon  noythiutr 


mm.  bSgoBi 


QUESIES. 


cant.!— BkttaHaa.— Wo 

WHh  ft  MlBialbabMt  ai 
gw^itfli  tali. and  whaf 


tet  akat  M  yard*  r— Xnira. 
[anri  — W*ktlB(  Oop^or.— WouliI  any  e 

Viaalaat  aln  aw  tha  rao^  to '■" '-- 

urn  57».  Tol.  XXII..  »■■■'-'■  - 
Fmxi^  IiaaoonsB. 


■1.  XXII.,  which  numhor  U  oat  at  pi 


I  thia :  Whoa  Vio  Kkuuii    

Zln  atrist  coiilr*  with  owh  oUur,  n«,  wbon  not 
Inwn.  thay  hava  a  aidMhake  of  abont  tha  30th 
insh  p  D-w  tho  not  of  BTawini;  theni  down  hrinn 
Inmnlrof    Ars  thay bettor  whvu rIfUly  nHiunlvJ P 

L:t27L>>.l— Lena.— I  kawanortiait  Ima  2 
i^u.  Iin'u-i  1  nn.-  iHinilHniitioa  fa  diwhla^nni 
itril  liy  a  limit  riiii;.  aad  tlm  iitlur  ij<  jiiniiimuii-v. 
'm'n1<'<l,    W>  ulii  "ilhcr  of  thtuR  du  Pur  tho  ghji;ct.vl:u< 
I  a  tdrxnpoP-Fiunn  AonlfOi.c. 

[337'M,J~To Darken  BaaU  Portmnnteau.-Oiii 
nrtiTnloXriouaka  irTouk^ian  Ukg  Klld  toathar  iii 


nit  lona  Z'.ln.  diamrlcr. 


,„. a  irnoil  makar  P    What  u>  tha  beat 

Sof  ateaBlBI  out  a  Tijlin  P    Tim  Thilia  hii  rad  Tainlah 
Tisy  har^  aonnd  hnlaa.— J.  G.  L. 
I S2782.] — Crelom  otor.- Will 
kin'lly  eiplain  tlw  pr^~^--  -■  — ' 


iRipto  of  .ind  tho  iivtructinna : 


•land  all 

iitliar  ordiinuT  aiirornhw  l«r  Hnnll  mu'ai  tnmlns  and 
lilTOtini!.    I  want  U  Ur  u.  tlin.  Idrtcle,— Terra. 
lamS.]— Out  on    rorohead.— Can   anjthfnit    be 


_ithar  ilinfliioni  thn  litlln  rItI,  ' 
al  n-*,— I.ti.i.ii'. 
ill.i-Mode   of  VotiQK- 


I:K747.1— Bell  HanRinj 


.  HanRinK. 

bncu   rsqiii-fllAl 


■ThanlH  to  "  H.  M."  fii| 


iif  thi^ra  without 


Lwiol  tboaarth. 


viid  hiiiTiiiirP    3.  Shawl 


T'ish  In  Htvopii.— To  LuitJit. 

... .     _  .  . .  niaSi-tnrji  wlm."  bind  adjoina  frcah- 

iitar  rtron  pnwent  nni'lun  ' "■'■ — "■ 

ii'lr  mnnant.  altbnngh  tlie 
imnfnrWyeiirswiainii'  ■ - 


L3J781.1— Btopwork.— A  walcli  wmpany  juit  ataitod 
haw  intmilnsfd  to  thair  iia1ui[.lnrr"l  liner  walshoa  a  oon. 
trlvanrn  which  tlH?  atata  ia  pqnal  In  affldauoy  to  tho 
•tnpwork  In  an  unlinary  bid1>n  hirer  with  toBoe.  Thla 
pfliilrlTano"  tin?  rtyla  "tho  pati'iH  allili--  -li-t  "  i* 
ilitlm^i  fnm  tho  onlinary  ratrhot  wnrk  on 
watch  In  two  lni|>ortant  partlnilara~i 
inrtnid  of  harlau  a  laaud  Bola  tor  Iho  n 
wirk  In,  haa  an  rlnnnitvd  nm,  or,  lamed 


•.  IMTS.  (It  ahmt  Ml.  Him.  a.ni. 
'  47'  N.  Innffilnde  by  aMuUBt 


n-iitht  „(  tho  urn  IHt.  Oiinn  the  nhip  m»an  tinw 
lib.  lilin.  iiiM.,  flud  tho  longilu'loP  What  [tuoii  S.h. 
atandforP    A  lolulion  roqnircd.— J.  J,  P. 

[Kraa.1— Cironlar  Baw.— I  haio  a  ain^l  olraalar 
aaw  ohk'li  I  wi>h  lo  St  tu  mj  Ulba.    Will  mum  nno 

l' oan  ta'^jnto'thrioirof  tho  iron  liitlifl  Iwi,  one  that 
nw  on  nn  irnn  rad'and^ililrius  diroct  trem  mandnl.    In 

t!t2751.1— Wbeel-outting  Machine. -Will  any 
rrailrr  fAn  mo  iofnrniHlinn  u  to  mnkinK  a  whnBl.iHittin|t 
nuiohina  Willi  a  diiiiion-phite  (not  with  i^faanuo-wheclij, 
to  ™t  ainaii  boTSK  "k"w  and  apnr  wliCuia  P-J.  O. 

[aSTW.]- I,opldoptora,— Will  any  rwdorwy 
la  thn  KBialleitlinttin'liy  or  moth  tliat  rcrinlrca  ati 
anil  bow  to  do  it P    Alo which  ia  tlK  hail  nioto  of  i>i 


■n  ,a  thrw  who  Lart 
nt«n.w.ljon»f^^W 

li.»ya°lVroii^t  P- 
rS27*i.]— aiKht  ti 


■   it  ti^ffil  to  elect 
etiw  by  taking  tho 

ambar  of  wta  bainii 


1  EOiui-liiUTet 
i.„  tha  dick, 
sw  nr  pirot  to 
TI  tho  trade,  a 


■i>rii:r<  hrim  winnil  tn  Iti  fuIWit  lnn>iiin  loi 
hi«iniln:r  biirknl.  Wimhl  "iVnnuK  I'ractia 
m  ikar  "  kinilly  I'll  ne  if  ba  thlnvi  thin  wonM  V 
purp.i»alahiialtorltP— .\  Loina  or  run  An. 
IKTW-l-BafBty-ynlvB^Huoation. 


Mt-^uIv 


literal,    (halererii  Mln. 
iraif-bt  la  to  be 


mi-lcr  nt  th''  Tfiirs  in  !hn,  1  aaipeuofo  a 
„,,7„,u  u...™..^  JTT  tlm  •ntionndtiedtholoTorloit.to 
whiob  I  faatrnad  tlia  ralTO.  and  I  find  it  takM  KIb.  WBiaht 
In  bilann  tiie  aiinpie  wnlibt  of  tha  lorar  and  the  nlre. 
I  Hani  tn  blow  iilT  at  fiolb.  prnwara.  Now  if  I  pnt  a 
Hi'liiit  nn  tha  rnd  of  tha  Inmr  ^ih.  weight,  which,  with 
Ihp  wiieht  of  tlia  laror  and  vil«.  will  make  OTlb..  aqul 
In  T  Iw  praaanrc  of  tho  it«ani,  will  thIa  bo  right  P  I  an 
tiikl  19  mj  cnirina  mw  that  it  will  not,  but  aa  I  under- 


r,  will  anm 
..  .mil.  if  nut. 
A  aat  abnatrifbtinH 

Ifleatl 

-t  way  of  d( 


ilu  nt  a  aiAity-TalTola  onn  fon»  bo 


klnitly  aay  II  I  am 
r:)2riM.l— furlfloationofUunBanoao  Cblorlde. 


ENGLISH  MECHANIC  AND  WORLD  OF  SCIENCE:  No.  I 


trom  betnit  atiifled  xkb  tins 


fimiT  On* i»— " Bvuwmte  tha  UnCI, Klntion  tairr 
neM,  bMt  ta  low  ndiMii,  ud  tn«t  tho  iwfilae  wiili 
ntsr  and  Uler."  la  tbia  oiathod  quit*  utIituUiTT  i 
Tha«  apP**!*  to  !■*  oomlduiibla  Ioh.  pnhaiM  ChrouEli 

Kmliiff  HflHian  erdcablea.  At  what  tflnipsFmtUra  is  uir' 
di  nibUUaad  or  dasonpOMd  f  WIU  iir.  AUen  or 
aoBM  Dthar  praotkkl  cbamlit  anavar  P  Also  liovr  to  pra- 
pan  IfaOi  fm*  trom  HbCIiF— Duhhit. 

[ar«e. J— BrvWiHK-— Tha  Mod  Buiiiiar  in  which  dnr 
friaDd,  Vr.  Barria,  rcnUMi  to  thoaa  aagkliig  inlormatloi. 
ahoat  (ha  brawlng  of  boer  makoa  ma  bold  to  vk  ona  or 

1  bdngi     ■ 

r  nelgtt 

nd~thii  ImOitj; 

tha  paUle'hoBaa  niiut  ba  Uld  to  tlia  pao 

I^Uaton  ■!!«  tbe  lawi  of  tba  baar 

OBgU  to  b«  Iiuertad  Terj  mnoh  taitriotlng  tha  largi. 
bxvwan  fnm  owoilv  »  muij  ratalt  boiuH.  from  whonn- 
thar  toiat  >  Tai?  iatarior  bwr  apon  ths  wsrUng  papnU- 

breiran  oommt*  tor  qmlitT  ol  beer,  and  than  who  niad< 
Boat  naa  ol  tha  nila  of  thomb  wonid  And  theoiHlTea  ■"•-' 
•oon  at  tha  wall,  tha  Inhibitanta  baioir  trrat  gitl 
thorabr-    John  Bidl  will  bava  bia  baar,  do  what  wa  ' 
Ba  ouffht  to  hara  It  of  pud  qoall^  >jid  at  h  ohaap  t 

that  nakaa  oaa  doll  mod  ao^ani  ^  bnin  murt  „... 
t^uM— aa  Pnfeaior  Onliaa  nri  Id  hia  ipleudid  Itetam 
OB  bra^sr— to  •»>•  of  liUvi^  ■>>' ohMTfulseai.  Hariiig 
raad  tbaaa  laotiina,  and  alas  HnipraU'i  traaOar  - 
brawiBg,  I  h»«  »  gnat  daaira  to  bnw  b;  own  baar. 
Bvh^a  othar  raadin  ta  tka  ■««  builneaa  wonld  111 

me  tba  Mua,  and  with  mWU  would  ba  gnteful  to 

Hanla  lor  tha  toUowler  latoiBatiDii :— Tha  but  form  ol 
bnlldlDK  far  a  hrawaij ;  the  haat  arrugBDant  of  apra- 
rataa  ao  h  to  UTa  labour.  A  daaorlptkm  of  appaiatus 
raqatrad,  aad  prohabla  eoit,  aaj,  tor  bnwing  tan  barrel 
at  «aa  tloM.  Tha  adnata^  of  tha  "AnhlBadmi 
aHai^anttOT."  I  ihoQld  alao  Ilka  to  ba  able  to  teat  i. 
■InB  Bmpla  of  baar  aa  to  tb«  origUial  itroi^  of  wort. 
aUo  tba  pBoaDtaim  ot  aloohol.  Wonld  tha  initramant 
Ballad Caaartalli'idSUtomilar  be  ttia b«t  tor  theat  t« 

rsmO.]— Bhot.— I  aa  haTiar  ao  appantni  ntdt 
wueb  (hot  ^a.  and  Va.  dkmatam  dropped  ainglrdi 
a  tahe  from  a  reeial  abora  ;  eaoh  moramaiit  of  a  tl-^. 
Uka  a  (bot-poodi  ralra,  allowi  ona  to  drop.    What  ibonld 
batkfOrBofthaTeMel  »  aa  Dot  to  lambtheahotr    ' 
il,  bat  do  n(4  quit*  aoa  bow 


What  wm  deatrOT  Umn,  alao  kaap  tham  awaj  f  Theia  ii 
BO  nttao  wood  that  I  mb  w>e.-A.  G. 

[0771.}— D«a«r*d  nnaer  Naila.— Abont  tii 
Boatha  an  I  bid  a  nrj  bad  Diuar  ipitIiKiB|r;  It  ant 
w^battbaoallBof  mj  Aiwera  and  thnmh  ara  all  oomuiff 
oB,  aad  tha  appearaBoa  ot  uw  atUa  (oUowtng  than  la  aot 
promUng.  Could  but  raadar  |ln  Ba  adfloa  wbat  to  do  P 
I  ham  Man  a  dooUr,  bat  ha  atatai  ba  Barar  bw  aaithbui 
attheUndbafor*.  Tha  flocari  thuutlTaaoraalfrlcht, 
tba  i^ta  attbabaok  part  aaam  bkok  and  dawyad.— A 
OoaaruT  Rkidik. 

[SITTS.]— Blr  Iiaao  Kawtoa'i  Haniet.— I  re- 
Bamhar raadlng  aomawbara  that  81r  iHaoNawton won 
in  bit  rlnit  a  BBtBrml  mignet  whioh  onl^  weighed  three 
aniaa.  ret  it  waa  able  to  take  np  7«  (laliii.  or  uarlj  ISO 
BBca  Ita  own  weight,  wbereaa  nu^aata  walvhLng  two 
ponida  aeldom  lift  Bore  than  flia  or  lU  timea  thur  own 
wdsht.  It  a  maaoat  walghing  two  ponodi  eu  lift  ten  or 
twelra  ponnda,  what  weight  coold  It  attnot  tan  Tarda 

[K771. 1  —  BUotrlO  IiIkM.  —  Hur  tbanki  to 
"U|rn>a-'laranaw«rincB]yqaerT(3UM).  Satfggtbat 
J  aoold  not  anocaad  InoonTajlBg  JaotetdtjhTnnoneahMi 
ta  aaoUw  to  llaU  It.  I  wUlba  •aUaOad  if  I  <u  illnmlnata 
tha  nam  in  wUoh  tha  BglDa  b.  lama  '  ' 
I  tUnk  I  ornld  vaka  a  auddna  to  work 

that  would  ba  mffloient  lor  mj  1 *  ^ 

batMrin  and  teleaTaph  InMnu 
oar  talagi^h  Una.   Baatrli^  1 

1  nBteatand  (ha  thaorr  ot  Oa  _  , „__ 

tboranghij,  onlT  IwantadTloaahoatthegaagaaad  qnan. 
tttrolwin  tobawed.  I  think  it  wnnld  anawai  tt  sada 
aathaprindplameBtioBod  on  tha  lower  half  ot  page  ass 

~ •    ~-  ■ "■     angina  b 

It  iMnaed 


r^^ 


?    2.  Why 


lane  aane-powar,  ana  anar  oari 
iinlr  lor  the  maebina.— J.  H.  B. 

[S177B.1-]'OIbU  r«m.— I  hara'a  (ohII  fern  whloh  I 
bno^  nam  India  In  1877,  aod  it  haa  bSDn  ihown  to 
aarenl  amlaant  Raologieta,  bat  thay  hare  fkiiad  to  name 
ocokMl^lt:  and  from  tlili  Ibelien  It  to  be  rntirelr  a 
aaw  thing!  therelora  I  with  to  get  it  named  aad  nliiainril 
If  aoj  of  JOM  namarou  raadari  oui  riia  Bie  aaj  iaitnc- 
tlBB  aa  to  tba  manner  In  whisb  I  ouabt  to  proceed  I  ihonld 
ba  Terj  hapir  to  oonmaakato  with  them,  lb  addraa  U 
— W.  IfiLun,  Vood.gTOTe,  Wlooobank,  Butharhara, 
Xofcihira. 

[MJ7«.l— ••  Tianna  Flnta"  Oraaii  Btop.— I  am 
Inhirnd  that  latdj  than  bti  bmnlntrvdimd  to  thia 
seuiIrranawaisan^cnaalladthe-'Tiannaflnta."    I 

baialM  Bwar  la  tha  lartda;  tha  wind  la  ooanTcd'h)'  a 
MBliar  anasMBaat  ol  tha  oap,  and  la  tbrown  on  to  tba 
adgaul  tfeadnnkr  aoath  1b  a  naanar  alniUarUthnt 
•Bplojadbraa  aotoal  flnla-plaTar.  Haj  I  aik  aoma  of 
aartnaa  oorraapoodBta  If  tbtj  hare  eaan  anob  aitop, 
aad  It  tha*(BB^i«mau»paidoBlaraaf  howit  iamade 
aMiIbi malar  AdlacramoiltwOBldbiBMlBL— Hnaiciia, 

IW7TT.1— Bar  rrain*  SeotioD.— InloakingoTar  tha 
MJhilai  vB  <■  Kaa  HaoaceBMnV"  Iv  Hr.  Trarii,  is  tha  lait 
wiamet  I  autka  that  ba  anialM  tt  tha  ''bar  frame 
ijiHMa"  I  ilsal  think  tlwt  thla  baa  fat  upearad ;  at 
•■>  rala  1  ten  wl  aaaa  It.  Win  Hr.  Tratfa  oblige  r— 
W.  W,  tl, 

'.-WT«Lt-TMap«r  of  Tapi.-Woold  no  or  anr  of 
•u«>  i.vW<B(urB  ma  o(  tha  bart  Bi«tbod.(it  tnparhig 
ti^i.  fur  •arnlut  aith  f— J.  H.  Tunaiir. 

I  WM. '  VMaWu  Zilcht  Oarta.— Woold  asj 
•x^  Ml  la*  Wa  to  palBl  hasi  or  light  markal  eaite  ao 
•MTTwitH*  a  «MHl  »■  a>l  taS ooob.  aad  bow  to  Mb 


thaoobinrP    Ut  work  lialwsiifnl 

tba  bnuh.— A  Youko  Wbmlwbioi 

razTMJ-enidor  Biao.;-Oan  i 

AElhod  and  matorliili  to  dean  the 

bettsr.    3.  Ta  tbena  work  on  *'Bhoob[ig"  pnbiutied  tha.^ 
would  be  OKhU  to  a  U«inner  F-Ci<r. 

[32781.1— The  OroBorian  Tonea.— Will  »mB  oor. 
napondent  kindlj  enllgfatan  mj  Igooranoe  of  theie  oelt- 
-— -1  [on«  hr  giTinimB  unie  ar -'  "--  — - 

an tbo'/Mll™" tonea ?"\  For  ■ 

origliuUT  inteadel  P    4.  How  ii  the  intonatioo 

that  it  ia  not  ima]  to  ilnr  it  to  anTtbi 
raraa  ot  a  ptalm.  Ao.  In  that  oaae  ii  thi 
berore  tha  mediation  onUtted.  and  the  in 
Itaolaoe;  or  an  the  fint  two  i;llabl«  i 

ind  theraitorthen>Ht*Itantother«itin 
the  intonation  P    I  ihonld  like  to  know  ■ 

[327aa.]— Bona  Maniir«:-Will  lotni 
rooa  oorreapondeala  kindlf  glra  me  eoo 


[S27B3.]— Tha  Xaon.—Wbj  dosa  the  mooo'i  dark 
limb  appear  mon  Tbibla  at  tome  timea  than  othant— 
QaiBLu  BoMvaoK. 

[32784.  ] -Co  □oertioa.— Will  loma  fallow.nadar  who 
iB  oDBrenabt  with  the  oonatraotion  of  Eoglieb  ooncertlnaB 
Eindlj  enlighten  ma  h  to  the  tollowlnit  P— Wbat  ii  tliv 
9eat  method  of  tanlni;  the  nad>  (briHj  when  thej  an  lla^ 
Hiharpt  Alao  ean  nedi  be  pacotiaHd  in  Birmlngh-- 
.n  leta  or  otberwiae,  and  wonld  It  be  pnotioabla  to  fit  ib 
read!  Initead  ot  tha  braaa  onea,  aa  I  thlok  I  ooold  maoa 
It  if  it  wen  not  toodlfflonltP— H.  J.  Buidau. 

L3278S.}— flpeaulnm.— Ut  reflaotor  got  haiiag  be 
ued  [or  many  jmn  the  meul  ipegolom  1*  oorerad  witl. 
lapoalt  of  doat.    How  ma  I  beat  clean  it  withoat  dolnf 
nfairtothenirfiueF— P.  If. 

l3a7B8J-'HattiematfoaL— I  am  mnoh  obllesd 
'J.r.W."forhiianiwon  to  mr  hut  qoeetioni  {30es.,. 
Out  am  ■orr;  to  lar  ha  haa  not  helped  me,  bt  aliebn. 
ut  belnr  itnng  eaon^  to  dud  the  antoown  IbNd.  1 
from  tha  tomula  ha  glrea.  Will  ha  kindlj  gin  hto  opioioi 
on  tba  following  ""— t~~i"-    ' —  ji 1    — ^  — 


allyP— C.  K, 

^S!793.]  -."^Tho    Dawn    of   H 

^«wn  at  Kiwtotj,"  mei 
leteP  and  oblige -Fiflj 
I     [3Z7H.]— Great  Weatem  and 
'  Bngtnea— Can  ir ■- 


r  o(  ■■  Tho  : 


^rtnnr  whiirl 
■onnlngoTertheM 
10  nnmber.  ud  h. 
:t  Lxdu  Terr  nnal] 


v^litan  Bailwi 


the  K_ 

>od  UatnpotiU 


[3Z795.] -Iodine,  and  How  la  it 
iTt*llDW-«  ■         


above  and  whetlier  it  can  be  go 


-  Kaolin. 
XXV.,  p.  512)  pi 
Titrj  tha  grarel 


Will   "PionB 


.  ._™rata  tor  the    .      . 

ba  got  from  it  f    Let  E  ba  tha  oaatn  of  tlie_. 
id  A  B  the  gim  polnta, 


^loinAB. 

radial  O  B  deaeribe  an  anj 
0  tha  an 
F.    Then 


t1innj.looldng  affair,  aapafliaUr  whan  angle,  ABO,  ia 
mob  gnatg  toaa  a  rtabt  angle.  >'  Jarrr"  doea  not  under- 
'.  the  qoeation.-W.  oTlnitalia, 
37.]— ForBign  Paekins  Oaae  HatarUla.— 

'' *  "-elaaahaata  made,  and  ot  what  wood  are 

a  boiea  and  egg  ohaeto  (IVench)  made  t 
Lra  TST  arao-gnlBad  and  aaa^to  work, 

..    nwoodlaTeirbaKlaadMioiiK.  lahoald 

Ike  to  know  what  thsr  an,  and  it  the;  an  anr  imported 
"I  timber.— Miiuaa. 
laZnai-Harki  on  Oolna.-What  do  tha  lattara 


B17,  itamped";.  P."i  a  balt-cnwo.  Oeorn  I 
'J.  I."  i  ditto,  IBIB,  "J.  P." J  ditto,  IBlfl,  "1.  t 
IfflOj  ''J.  P.'';  aad  alao  a  Hog  itamped  on 
giaeloBB    majarty'i    car;    alao  a  haU^rown    __ 

B  IT.,  data  1SU.  itamped  "  N.  B."  ;  a  ahilling 

DtVMorIa,  dato  IHi,  "H.  B,";  a  balf^own,  TMarIa, 
ISM,  "  hTB."  ;  aad  a  (billing,  Osonra  III.,  1117,  itampej 
- 1.  T."  I  maj  add  that  tbe  u  vk>  an  alwaja  ■tampai' 
cm  tha  head.  I  alao  had  a  haltpeanr  with  a  lion  nm 
laut  on  It  (Tlotoria),  and  I  haie  a  farthiiur  ol  Oaorg*  III, 
-boat  1780,  with  a  "J"  or  "  P"  oa  the  haad.-Ucaua. 
[StTSP.]-!,.  B.  and  8.  O.  Bnginea-Oaa  mnj  oni. 
ire  ma  the  diraenjlona  of  tbe  *'  torrien,"  and  hare  tha 
imnanj  anj  other  lii  wheeli  oouplad  ■  ■  ■ 
i^oea,  beeids  tha  aald  "  tarrien' 


'toTTlBn 


>    Dldth 


B.  8. 0. 


a  Darltngtoo  Xibibltlon  P  Whi 
the  namber  oT  tbe  fti4oapled  gnodi  enninc.  flttfd  with 
voodea  wheala,  and  an  thajfoand  to  answer  P — Hunuro. 
[SZ7K).]— Wood  Lice  In  Tlolonoello— A  friend 
I  mine  haa  a  fioionoello  which  the  wood  lia  are  doing 
cnat  damaca  to.  In  hopea  of  aaring  tba  butmment  he 
liaa  rabbadlt  with  both  tarpoatlna  aad  parafllD  oil,  bat 
Fo  bir  hl>  work  baa  as  dtcct.  Wilt  an;  onnepoadent 
kindlj  nania  a  apeolAo  whieb  will  atop  their  oareer  T-.- 

132m.]— WeldlUC,  fto.— What  la  the  b«t  WBj  to 
«*eld  the  proagi  of  it^eT.dnng  forki  and  wbat  ia  beat  etnif 
lot  itrallag  honaahoeaP— Jnm  Warxiiil. 

rn7m.]-B«a»otad  LUbt.-Wlll  anj  nader  Undlj 
tall  aa  tba  naatlt?  of  light  that  ta  ncalarir  n«i^ 
b«B  jIbbi  rttrarad  Hinan  at  vaftoH  Mfha  0^  iBddanM, 


llelkebam    (lea   letter   13007,    Vol.   X 
roaToan. 
[SSns.]— Hamilton 'a  Btrinc  On 


ABeally  Indelible  Ink.— The  OT 
"  iaddible  "  inka  are  prepared  tron 
and  the  writing  done  with  tham  cai 
Making  the  linen  with  a  lalntiaii 


ink— that  la,  one  that  cannot  be  nmo 
aseDti,  may  b«  made  from  aniline  d; 
*B  following  redpe  :— Diaaolra  81  g 
of  oopp«r  in  30  ([n.  of  diatilled  w 
10  gi^.  of  oommon  lalt  and  9} 
unmonia.  A  aspante  aolation  ii  c 
of  hjdracUoTste  of  aniline  in  20  ; 
water,  vhich  i>  then  added  to  20  gr 
af  jnm-arabio,  oontaining  2  parte  ol 
at  gnm  arabio,  and,  laatly,  10  gn 
Fonr  nrta  of  the  aadine  tolution  tb 
aiixad  with  part  of  the  oopper  solnt 
thna  prepared  haa  a  greaooh  ooloo 
black  in  a  few  iij*  aftar  beii^  oaei 
or  at  once  br  the  appUeation  of  a 
Mn«  otberwue  htatod.  A  steel  p< 
for  wiitipg  with  it.  If  the  dot 
oarkMl,  ia  pnt  into  tepid  aoap-sni 
aoqairea  a  fine  blniah  tint.  The 
perfeetij  limpid,  ao  aa  to  penetrate 
the  aolatioai  ebonld  ba  miicd  only  n 

ImprOTsd  Briok-UlD. — A  Mw 
reotnUr  tried  at  Normanton,  tba  adj] 
'~-  which  are  eoenam j  in  fuel  asd  lal 
„  lOnt.  king  and  8tt.  broad.  The 
let  diiwt  from  the  makisg  mach 
vagoot,  whioh  cany  tham  throu 
tanglh  of  tha  new  kiln  and  bring  tl 
exit  end  baked,  which  aaree  mac) 
handling.  The  &rai  are  placed  in  th 
kOn,  at  each  aide,  and  the  draught  al 
(owarda  a  floe  or  chimnej  at  the  eat 
thia  neani  the  bricka  are  trradaall. 
reaching  the  Gree,  and  after  puiii 
heatof  theoentral  aaction,  thaj  hat 
before  b^og  drawn  oat  at  the  reoeit 
the  bnrat  bricka  can  at  once  be  throw 
tailwajwaggonaoritaokid.  Theba 
nine  an  in  Uie  kiln  at  one  tin 
together,  and  the  action  of  drawing  o 
nach  of  the  tnoooeding  eight  a  itagi 
pama  time  pnlliag  in  a  newly.toai: 
>ther  end.  Each  WBKOn  holds  abou 
nakiog  45.000  in  tbe  kiln  at  once,  o 
jf  aboat  300  tona.  The  waggons 
oactly  to  fit  tbe  breadth  ot  tbe  kiln, 
'he  Diaal  apaoea  left  for  the  eqnal  pe 
laat  through  the  enUre  maaa,  the  b 
.ipon  each  waggon  to  a  height  ot  7ft. 
the  whola  tpaceof  thearch  through  i 
[laironof  which  the  lower  partaaf  I 
-ompoaed  ie  preserred  from  injury  tl 
not  only  by  the  fires  being  on  a  highi 
1  anpprposod  lajer  of  firo-brickn,  ai 
f  cool  tmih  air  being  aeoared  andi 


Hcks  a 


.bedra 


^iahedb 

bat  a  period  ot  foar 

itonired  bofora  the  bnniB   an  buu 

and  then  cooled  enough  to  be  taken 

<^  that  tha  coat  ot  fael  for  bnini 

9j  tbl*  new  proeeu  ia  nndcr  3d. 
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Ihita  BliliDp  to 
1  joor  lolutloD, 


,  D.—ToBT  IBfallioD   («8)    !■ , ..,. 

with  joa  In  tUnklDf  It  a  nmuk^l;  Is*  pnWtm. 
.  O.  F,— Thwiki  lor  preblrai  Jiut  noglnd. 
.  H,  AoBBFT.— Yon  H«  wnrafT,    I[  1.  P  to  Q  7,  JOuA 
plvi.  P  tekci  Et  (thii  ii  vhkt  it  iboDld  iwn  btea  In 
fnrioiK  luAkH;,  km)  bow  ns  Whits  poialblj  nat*  F 


Permeability  of  Bnlldlsi  MaUrlnli.— HH. 

M»rckcr  iiii<l  BerthoU,  of  Pnrii,  bare  lat«lj  mada 

alnlit^  to  gum  tioi  Tapaiiii|Of  Tarioni  materiala 
need  £or  building  pnrpotei.  They  olaim  M  the  n- 
sult  of  Lhoir  aperimmtKl  TvearchM,  that  *beD  di7 
brick*,  BHodBloie,  tofa,  mortar,  and  cementi  permit 
Tapours  to  paii  thronKh  them,  while  gruits, 
porphjrr,  "late,  alahuter,  and  limeilona  are 
prooticftlty  quite  impermeable.  It  irill  be  inferred 
from  there  alitamenti,  therefore,  that  the  oement- 
ing  of  eeiUr  fioon,  Ae.,  Or  Ujinii  tlum  with  briEka 
ani  tilei,  while  it  doabtleu  will  eoDiiderablj  in- 
foleiomBne«  of  a  dwelling  exf--'  '- 


and  tht 


USEFUL  AHS  scmmric  notes. 


AntlgiM  Brmalng.— Tbe  repeated  applieaHi 
eoppcr  or  bive,  of  alttmate  waahea  of  dill 
itw  mU  and  eipoanre  ta  the  fi    -      ' 

IS; 


d  fn  a  lolation 


antiqne'lookitif  (rreen  broaia  g  bnt 
pMdaoiDg  a  eimilar  amearanM  ii 
'"'  thia  end  tbe  aitioW  ma*  be 
a  of  OM  ptrt  of  perohlorida  of 
iaaa  auanied 


mna.    Or,  laatiTi  ih«f  may  ha  immowd  ia  i 
Ukn    of  two  anneei  nitrala  of  iron,  and  tw 


hklMoMMDM 


WMtod  Iitmd.— AH  land  which,  from  aar  o 
— «_  __-.u;..,trf  „,ut  be  wmriWed  wMte  1  bflt 
•  that  wbieh  foma  part  of  a  tract 
~    a  kiad,  aod  ii  nnoied,  maj  ba 


.lfa*aatiBtUiBnngUttte)«laiid  •fonr*  tbera  _ 
kteMMh  gianad  not  anlj  aUa,  bnt  almoat  in  a 
■dWaato  prodoM  food  for  the  pMnlUion,  allowed 
Ml  tOk  A  Tiait  to  wma  of  oni  large  militarr 
in  whiah  tht  odd  pieoer 

-B •]■■  hiihw^B,  oommoni 

paritbei   night,  without  anj 

ibUo  right*  or  infriogemeot  at 

oMfnl  aeooont  and  the 

n  thcdr  leiinre  hoori 

of  groond  scattered 

KB,    with  TMnIt*  highly  tatii- 

ight  be  Mt  to  the  aama  tarriee 

W  for  Iha  rdief  afforded  them  oot  of  the 

Tb«  "laboor  teat"  baa  not  bera 


Z?''^  b  tar  onltora  br  taboriom  aiid  lengUi; 
^^?^  aaabna  fiMDeDtlr  propoMd,  bat  great 
^— 1  *9i  Mginaniot  diOinHiea  itand  in  tba 
StM«bM  btba  otjaetio*  that  work*  w  a- 
ZT?  ttwi  woald  neeaaarilj  batakaoootof 
r.™*  ft  a»  aeir^aapporten.  Nona  of  thM« 
^^^'*«*d  In  lb*  way  of  the  DMainre  we  pio- 
R  .■*■■  laeal  aathorlty  mlc ht  anange  with  the 
I  P  ?  Hisar  or  highway  Board  to  nndertakg 
I  V**  ■  MAUa  Mrap*  of  land  in  ila  dintriat. 
W  ??^nla*af  erop*  lodioioDely  grown  on  inch 
I  ff*.?**  ba  »at  nnlniportant— in  some  diitricte 
SlT^**  '■T  oouidarabla— wbila  tha  aanitary 
BL*."*^  tba  ditohai  and  adlaoent  (Wpa 
72?'"*^*^^'^*'>™°^^  ^B  ganand 
^^JWwr,aadrMUi«*onnfayofBomaof  it* 
i*MiM»,  wUah  Ibo**  who  lida  and  diira 


1I.D,  uuno  uui  afford  a  eompleta  nroteotion.      

waib  applied  to  a  wall,  tbouh  it  eiarti  for  a  oon- 
■iderable  timi  a  parifyiag  cbemioal  indaanoe,  doei 
not  >Hard  nearly  ao  good  a  pratectiou  affainit  tbe 
pusage  at  Raie*  and  Tapoar*  as  a  ooapla  of  coata  ol 
oil  paict,  Khie  thick  gfaud  wall  paper  rednoe*  the 
parmeabiUty  at  mortar  nearly  40  p*      "  ' 

Curious  Ballway  Aooidenta.-       _ 

dent  happened,  layi  a  New  Bniniwick  paper,  to  the 
Tmro  freii^bt  train  which  arrirad  at  Uoncbm 
Station  aboiil  2  a.m.  on  Friday.  3oon  after  ester- 
log  tbe  itftiian  yard,  and  at  tba  first  oani  " 
wheel*  of  s  i -lal-ladea  flat  ear  near  the  loooB 

left  the  rail*  Uid  a  halt  beoame  necenary.     C 

amininp  tbo  tar  which  oansed  the  ironbta,  the  faet 
wa^  reiMlril  that  tha  two  pur  of  wheeli  at  tht 
"  biDil  end  "of  the  car  had  bam  Iraielling  withoot 
anv  trcifk,  further  inqnirr  ihowinf  that  portiona  of 
the  truck  were  lyiag  on  Uie  track  near  Dorebettei 
Station.  It  Tonld  aeam  ai  if  a  wheal  of  one  of  the 
"  follawcni  "  had  brokea  badly  eait  of  Dorcheiter, 
nnd  tbnt  the  pair  than  Staled  to  raroWa,  aa  a  por- 
tion of  enf^b  of  tha  p^  ii  worn  flat  by  draggiog 
along  tbe  mil  for  thirty  mile*  or  more.  BaUway 
men  cannot  recall  a  aimilar  accident.  Thay  lay 
that  Bfl»r  tha  deatnclion  ol  tha  truck,  tha  weight 
o(  the  car,  anl  for  that  matter,  moat  of  tbe  tiaia, 
WAS  BunUiDf^  by  the  draw  bar,  and  thev  think  that, 
loakin  g  to  wtiat  wna  aaoomplialud  on  uia  way  from 
Dorchnter,  tliera  wai  no  raaaon  why,  on  a  atraight 
line,  tbe  car  might  not  bare  beau  diw*d  thirty 
milu  farther,  bat  it  woe  tbe  rounding  of  a  afaarp 
enrra   that  prorented  foitbar  dragging  and  threw 


AEBTEBS  TO  CORBESPONDENTS. 


%arim\,W.C. 


HIRTB  TO  OOBKBaPORDXtrra. 
t.  Wrlta  on  one  ilda  of  tha  pap*  only,  mai  put  draw. 
Inn  lor  illnitratlinu  on  aapanta  piaeas  of  popar.    1.  Pn* 
tiuia  to  qaarlea,  oad  whea  anawariog  qaarica  pnt  th 
oambera  aa  will  aa  tha  title*  of  the  goeriaa  to  wUih  tt 


oi  paper.    1.  Pnt 

:  qaarica  pnt  tha 

aa  tha  titlaa  of  the  goeriaa  to  whkh  Ot 

.-, ..  Koaharsa  It  mad*  (or  inavtlBg  lattan. 

qBarlaa,  or  rnllaa,  1,  OoBmBidalletten,ar  qnariaa,  or 
rapUaa  ara  aot  Isaerted.  9.  So  qnattiaB  ■tUoglbr  ednoa- 
tion  or  acdantiia  information  Ii  aniwecad  thronj^b  tba 
poat.  8.  Lattar*  MDt  to  ooneapoBdeBta.  andv  M«r  to 
tlia  Editor,  u«  not  forwoided  i  and  tba  Bamea  ol  ooci*- 


boUi  wbeela  aid  ear  off  the  Iraok. 
Toted  one  oF  tbe  moat  eitraordinary  in  railway  __ 
perieaca.  Commanting  on  thii,tha  Jmarieon  RaiU 
'  "azetle  aan  :--''^We  haTB  heard  of  a  limilar 
1  the  Bnt  (oma  Efteea  yeara  ago,  whan  an 


taodsr  t , 

on  the  aide  Mt  a  b*«k 
ih  we  (En^naar) 


pairofwhfl. 
wbeela  aod 

jeTBral  mill ^       --   -      -     -  .-    ,  . 

that  many  nan  boo  a  paaaangar  engine  on  tha 
London  and  Karth-Weateni  Bailway  loat  a  drinDg 
tire  at  night,  and  tbe  looa  in*  not  diMOrarad  till 
the  train  rpuhed 

MaUnc  Woodan  Paliera.— A  polli 

inchea  in  dionatar  ahonld  be  hnilt  on  a  _, , 

under  that  liie  oao  be  made  on  a  wood  eentre-pieee 
about  2  incbfli  thiok,  hanng  a  out-iron  flange,  lay 
8  inchea  in  diamettr,  for  a  iiO-ineh  pnllay,  with 
hnbtind  boeaalMnit  8  Inches  long.  Fonr  bolt  hok 
Bhoald  be  mode  throngh  the  flaiga  for  botUng  to 
wood  centre.  Tha  latter  ihonld  be  a  nioe  fll  on  the 
abaft,  with  key  aeat  tha  same  aa  f or  an  iron  pnllay. 
After  preparing  tha  eantrepieee  by  planinff  smooth 
uad  Biraight,  make  a  tamplat,  tlie  length  being  aboni 
oneaijih  or  oDe-eighth  of  the  diameter  and  2  inohea 
wide.  By  tl  la  mark  ont  the  amoont  of  stolt  for  the 
requiriyl  w^tiiaf  faoe.  Thelnmber  ahonld  ba  about 
"  I.  thick,  sawed  ont  to  tbe  same 

tbn  bf  li;  fnm  mnning  off,  moke  tba  onhids  layer 
a  little  wider,  and  ulow  it  to  lap  orar  the  face. 
Put  the  pulle*  into  a  lathe  and  tarn  it  np.  Thos 
mode,  it  will  W  doiabla  and  will  not  eatity  break. 

A  ^ATaroficnaa  Built  of  Iron.— A  novel  featore 
in  baildiog  oanatnietion,  doe  In  great  meaiare  to  tha 
preaent  eiceptioaallj  low  prioa  of  Iron,  haa  baa 
introdncediothe  erection  of  a  large  warabonae  il 
Uanebeiter,  whidi  i*  at  present  being  bnllt  for 
Meeara.  John  Inlands  and  Beaben  Spanoer,  Iron 
the  deaians  a*d  ondar  the  aaperintandanee  of  Mr. 
John  H.  Synda,  C.E,  na  biuldiiw,  iriien  com- 
pleted, will  corer  an  area  of  about  MO  yarda,  and 
ooniigta  of  three  fronts,  ail  alories  high,  tba  whole 
of  wbicb  are  eonatructad  of  eaat  iron.  Tba  main 
Btmctore  oonsiata  of  Tntioal  iron  atandarda  Ift.  9in. 
wide  and  ift.  tin.  deep,  tba  comioaa  aod  atring  6in. 
wide,  and  are  carried  on  stretcher  beama  mnning 
betweeQ  tba  rartical  ataudards,  iriulat  the  floors  are 
carrliyl  by  niaana  of  oaat-iron  oolamna,  between 
wbicli  and  tlia  rartioal  ataudards  are  east-iron 
girdere.  and  the  whole  frameworic  of  the  bnilding 
"Lua  lied  firmly  together.  The ontaide  deooratire 
□ros  are  in  tba  Italian  s^le,  and  tbe  faoe  of 
kme-nted  ott  iron  is  bang  on  to  tbe  flaaework 
__,  bolted,  but  in  snch  a  manner  that  iu  the  caaeof 
tha  balta  deeoyiug,  the  ornamented  eaitiogs  will 


Bnvpn.eigi  inaor  iiq.  tuica,  aawea  oni  n  toe 
circle  u  cenlrepieaa.  Plane  atroigbt  and  am 
aod  make  th<  bntt  {oinia  a  perfect  It;  ^na 
□ail  on.    If  a  flange  ii  deaired  on  eaoh  edge  to 


-H.  Tittlw.— HnA 


[nihOlaraanU.-W.  J. 


r.  Brown.— Genatant  Readar.— 


I.  HalUwetl.'-a.  L.  Boutbaod.— G.  I 
1.  K.-jKk  of  noTr»da.-J.  E,  Qor 


Tela.  —  Photo     djmntg.  • 


AUrad.— B.  J. 


Anilons  Hpanna.  —  H. 
^ar.-Ona  In  IMitreaa.— 
lobwlH.— O.  v.— Plnib 


toBo.-<Ml.-O.J.I 


— 0(.— Tamarlaoa.- 


Da.— F.B 


..  -The     Totkohlra     Yaamaa.— Oao. 

D*ihwM)d.~A  Lonr  of  Unala.— Btiomboll.— A  OaUori- 
dian.— F.  W.  B.— E.  RTnet.— W.  8.  Ttaiia.— A  8ab- 
■iriba'.— aialMB.— nddlar.— Conooil. 
IT.  If .  (Ton  an  apparently  nooonnnaiit  with  tha  toak 
of  r«.eOTeHi]g  tha  hoaman,  aod  will  In  oU  probability 
apoil  tba  InatramaaL  If,  hawarar,  yon  an  to  riik  ll, 
yoo  will  and  plen^  of  inftmation  in  book  Tola.  Wa 
eoanot  rapaat,  nor  eaa  w*  gl<>«  oddramm  of  Todnt  of 
uateilal*.)— B.  W.  3.  <Tha  apaanlathma  In  year  lattar 
antngsBloBa,  bntweeaBBOtaparespaee  tor  aa]-* — '■^~ 
diaenaalen  o(  the  nbjaat    Our  opliuoa  aa  to  th 


Hofam  to  balkra  i 
J.  KoDoaoooa.  (Va  ban  paUlabad  many  Umaadlrae- 
tlDB*  lor  maktaic  maahlnaa  kr  eerarlog  wii*,  aad  naat 
nitr  yoa  to  ladloat  of  baak  rela.  For  ardinary  work 
Ton  will  do  wall  to  bay  the  win  ready  oDrared.V-Oau. 
ROBiaaoa.  (For  llratqnaiy  ate  "  Aatovnomlcal  Hotaa" 
In  pnaaat  nnmbar.  1.  TranalaUont  were  pnUiahnt  by 
nearly  all  tha  uawspwan  at  tha  time  of  tha  arrival  of 
tba  cfioUak.  Look  Dp  back  noaibars  of  tha  Orapliie  or 
nitutnlad  lendon  Stta.  t.  Qnery  ln»rtad>-B,  A. 
Jovae,  (Wa  did  nply  to  yoa  on  p.  IDS.)— Woaiivo 
Baa.  ('■W.Q.F."hHult[«lpat*dyonrbatain  lattar 
Uas,  to  there  li  no  aaad  to  inaart  nrnr  eamnnnlaBtlon. 
Wa  think,  moraorar,  that  enoogh  baa  bean  aoid  obont 
BHtLih  Workman;'  (nc  tha  praant.  aad  that  he 


wDllngto  aoy  all  there  ia 
BolleitoT  la  certalalj' llabla,~ 


aoUeitar,  with  tha  t 


idTiaaanpli- 
ir  of  taklai 


;;  ,B 


*a 


daywork  boa  bean  rapcatadly  dl 

and  caaaot  ba  Mttled  in  tbe  obiuuiu  •am^am:  ;<»i  «>r<i. 

fair  aad  man  bonaat,  ^aoawoik  la  ondonbtadly  idna- 
tageona  to  both,  and  to  th*  gaaatal  pnblto  aa  wall ;  bat 
In  other  caaea  II*  adootloB  It  impcMaibla  if  all  partir* 
are  to  be  dealt  with  talrly.HB.  Kua.  (Wa  ware  nn- 
abla  to  And  spaoe  tor  It.)— J.  H.  ScaiCBT.  (Ti» 
atastroet  a  anbtoot,  aad  qolta  orer  tha  headi  of  tba 
minority  of  ouni*d«r*.)-P.W.    (It  la  prohabU  that 


Saoratary,  or  gat  n 


B  of  the  membara  for  yoqr  oonntj 

, on  tha  sabfaat    I"  'ho  Honaa  of 

Onmmona  whan  Parllauant  iMiiiiiililiie  1  "nsnii 
(Sararat  patUattra  hare  bean  rocomraeaded  in  baak 
Tola.,  bnt  then  la  probably  nopermaaantonre.)— 0.  J. 
Boisna.  (Tea  had  batte  VPlf  to  the  looomotiTo 
■npartntondant  of  tha  line  yon  dtdra  to  tnial  by,  bnt 
nnlMB  yon  baTa  aanM  other  moH—  ■"- '— '"- 

Sm  wUl  fail  to  oMahi  tha  del 
oaion.    (Wa  do  not  aaehowi , 

•n  eommon  tbraatwes  and  likely  to  be  adopted  by 
roonespondantat  w*  ahonld,  howerar,  bai^  « 
n  wonU  p^  mora  attention  to  tha  mattK^W. 


^eithv  yonr  I 


(tteithar  ,__    __ 

wrowi  any  light  on  tha  qnaation  aokad. 

•nnr  nthar  nply  neit  w«ak.    Tba  lUda 

In  tranlt.)— Znrma.  (Ooto- 

Lso,  BoeV'^wnt,  T.  Footer,  T.  Stopben,  lao.— Sao 


Lamplonf^'a  Pyratin  Sallna  fa  rafMahlng, 


HDllowBy*a   Olntmant   and    PlUi   a»m>iy 

d)alDl>?tSuSilUinds«>It>w.nUn«iuMi'toaai£bnS 
InnH,  mani^  "  hii^iiair  utBuTThi  InuUlifbla  Inrtng. 

s^Eitr.  " 
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LATHE    FLTWHE  L   AND 
TEEADLE.-II. 

JMING  that  the  object  in  view  is  to 
ecure  the  very  maximum  of  power 
able  with  general  convenience,  the 
n  to  be  solved  is  not  onlj  comj^und 
haracter,  bat  the  several  conditions 
re  or  less  antagonistic  to  each  other, 
the  flywheel  might  no  doubt  run  to 
atest  perfection  if  the  weight  of  the 
were  exactly  balanced  by  the  coun- 
e.  But  then  the  wheel  would  come 
in  one  place  as  readily  as  in  another ; 
18  would  interfere  with  one  of  the 
x>nvenience8  of  weighting,  which  is 
^  the  crank  about  three  parts  up  when- 
16  wheel  stops,  so  that  all  may  be 
:or  starting  again  by  the  foot  alone ; 


r  /  G.f 


ordinary  5in.  or  6in.  centre  lathe,  it  is 
not  often  that  the  treadle  can  be  made 
more  than  30in.  wide,  and  about  25in.  is  the 
more  probable  width.  Under  such  con- 
ditions the  pivot  for  the  pitman  will  pro- 
bably have  to  be  placed  about  two-fliths 
from  the  foot-end  and  three-fifths  from  the 
centres  of  rocking-shaft  This  assumes  a 
crank  having  a  throw  of  2iin.,  and  it  must 
be  remembered  that  this  point  again  intro- 
duces another  variable  condition.  For  an 
increase  of  only  4in.  in  the  throw  of  the 
crank  would  make  a  considerable  increase 
in  the  rise  and  fall  of  the  foot,  if  the  above 
proportions  were  taken  without  correspond- 
ing modification.  From  the  "  compromise  " 
point  of  view,  I  do  not  think  anything  is 
gained  for  the  ordinary  foot-lathe  by  making 
the  throw  of  crank  more  than  2iin. 

Having  settled  the  proportions  of  the 
treadle,  tne  next  most  constant  conditions 
are — ^the  amount  of  weight  required  to 
balance  the  treadle,  and  the  position  which 
this  should  occapy  on  the  wueel.  Although 
rather  more  weight  may  be  required,  I 
think  it  is  better  to  place  it  some  4in. 
within  the  full  diameter  of  the  wheel  than 
on  the  extreme  of  the  diameter,  as,  of 
course,  the  nearer  the  weight  is  to  the 
centre  of  rotation,  the  less  will  be  its  velo- 
city under  any  given  speed,  and  the  less  is 
it  likely  that  centrifugal  force  can  produce 


secure  this  the  wheel  must  be  slightly 
ance<2.     Then,  again,  it  is  a  great 

to  obtain  proper  leverage  on  the 

But  leverage  can  only  be  increased 
ing  the  pivot  of  the  pitman  further 
ind  if  this  be  at  aU  exaggerated  it 
les  the  rise  and  fall  of  ihe  foot  to  an 
enient  degree.  The  action  of  the 
,  too,  will  be  influenced  both  by  cen- 
J  force  and  the  direct  attraction  of 
r ;  while  the  power  of  the  latter  will 
rary  with  the  momentary  position  of 
ight  as  it  revolves  with  the  wheel — 
ul  when  the  weight  is  at  the  (vertical) 

bottom,  and  greatest  when  at  either 
ital  extreme  of  its  revolution.  More- 
lie  speed  ptdley  on  the  mandrel  with 
the  band  may  happen  to  be  connected 
ercise  considerable  influence  on  the 

of  the  weight  when  the  wheel  is 
ig  down.  The  best  general  arrange- 
nust,  therefore,  be  a  matter  of  com- 
le ;  and,  with  such  a  contrary  set  of 
\  to  deal  with,  the  best  plan  would 
o  be  to  start  by  settling  those  which 
«t  necessary  to  the  personal  comfort 
s  operator  in  treading.  The  length 
b|le  for  the  treadle  is  generally  limited, 
US  the  first  step  must  be  to  place  the 
of  the  pitman  so  as  to  get  all  the 
{e  possible  without  giving  the  foot 
\  and  fall  of  more  th£m  8in.  or 
at    the     very     most.      Taking    an 
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any  injurious  results.  But,  if  carried  too 
near  the  centre,  the  weight  must  be  so 
much  increaBcd,  and  will  lose  so  much  of 
the  desirable  impetus  of  centrifugal  force, 
that  the  wheel  loses  in  liveliness.  Taking 
all  things  inte  consideration,  there  can 
hardly  be  a  better  place  for  the  weight  than 
that  suggested  by  the  convenience  of  at- 
taching it  te  a  plate,  as  has  been  already 
illustrated;  ana  in  this  position  it  need 
not  interfere  with  the  use  of  that  most 
invaluable  addition  to  the  foot-lathe — a  fly- 
wheel brake. 

The  next  point  will  be  the  angular  rela- 
tion of  the  weight  to  the  crank,  m  order  to 
bring  up  the  latter  ready  for  starting.  If 
the  wheel  were  not  connected  with  the 
mandrel,  the  position  to  which  the  crank 
would  be  brought  might  be  looked  upon  as 
absolutely  constant,  for  it  would  depend  on 
gravitv  alone.  But  the  different  connec- 
tions tor  different  speeds  are  apt  to  influ- 
ence the  effect  of  the  counterpoise  very 
considerably,  unless  this  be  increased  to  an 
amount  that  would  be  very  objectionable  in 
running.  Indeed,  it  must  be  remembered 
that  it  IS  an  object  to  use  the  least  amount 
of  counterpoise  that  will  suffice ;  and,  to 
arrange  this,  it  is  perhaps  best  to  weight  for 
some  mtermediate  speed,  such  as  the  slow- 
est of  the  fast  speeds.  It  is  true  that  this 
may  not  invariably  bring  the  crank  to  the 
same  position  when   running   the  fastest 


speed,  where,  of  course,  the  mandrel  exer- 
cises the  most  power  over  the  flywheel.  But 
I  have  found  that,    on    this  principle  of 
hanging,  the  wheel  may  be  started  from 
almost  any  point,  so  that  it  Is  not  actually 
on  a  dead  point ;  and  that  if,  when  run- 
ning down  irom  the  hi^liest  speed,  it  ever 
does  stop  in  this  way,  it  is  always  on  the 
lower    point,    when   the    weight   will   be 
exactly  on  the  top  of  the  whc^,  so  that  a 
mere  stroke  of  the  mandrel  pulley  with  the 
hand  will  start  it  again  either  way.     But 
the  occurrence  is  vei'y  rare  (unless  done 
purposely  for  convenience),  and  is  only  men- 
tioned as  a  fact  connect^  with  this  plan 
of  h&ngii^.    Yery  careful  experiments  to 
determine  the  best  position  for  the  weight 
with  reference  to  the  crank,  seem  to  prove 
that   the    two  should  make  an  angle  of 
between  150°  and  160°  with  each    other. 
Taking  the  mean  of  these,  the  circle  will  be 
divided  into  two  parts  of    155°  and  205° 
respectively,  and  the  crank  and  weight  will 
come  to  rest  in  the  positions  shown  by  C 
and  W  in  Fig.  1,  so  that  C  makes  an  angle 
of  135°  with  the  perpendicular  line,  F,  on 
one  side,  and   W  makes  an  angle  of  20° 
with  the  same  line  on  the  other  side.    W 
must,  therefore,  ascend  through  160°  before 
it  can  reach  the  highest  point.    Now,  as  W . 
is  travelling  against  gravity  while  making 
its  ascent,  it  must  contribute  to  the  power 
which  can  be  developed  from  the  wheel  that 
W  should  benefit  by  the  pressure  of  the  foot 
until  it  has  reached  the  highest  point  at  F 
(Fig.  1) ;  and  even  then  it  will  have  to 
travel  some  little  distance  (as  to  W2  in  Fig. 
2)  by  impetus  alone,  before  the  attraction  of 
gravity  can  have  much  power.  But  when  the 
treadle  is  hung  in  the  ordinary  way  (say,  some 
5  inches  from  the  floor,  as  at  K,  floor-line 
No.  1,  Fig.  2)  the  line  (dotted  in  the  illus- 
tration), which  bisects  the  oscillation  of  the 
treadle,  being  at  right  angles  to  the  perpen- 
dicular line,  F,  and  the  pivots  of  the  pitman 
oscillating  on  this  perpendicular  line  as  the 
chord   of    the   arc, — then  the    two    dead 
points  of  the  crank  will  also  occur  on  this 
line,  F,  and  the  direct  force  of  the  tread 
will  end  when  the  crank  reaches  its  lower 
dead  centre,  0 ;  or  when  the  weight  (which 
makes  an  angle  of  155°  with  the  crank)  is 
still  25°  from  its  highest  point  where  the 
counteracting  influence  of  gravity  ceases.  It 
will  therefore  be  a  gain  of  25°  in  the  circle, 
for  the  application  of  direct  force  in  lifting 
the  weight,  if  the  pitman  can  be  arranged 
so  that  ite  draught  shall  be  25°  backwards 
from  the  perpendicular  line,  F.    Under  the 
ordinary  hanging,  however,  it  would    be 
practically  impossible  to  arrange  this.  But 
the  advantage  of  dealing  with  a  circle  is, 
that  everything  must  relate  to  ite  centre, 
and  that  such  distinctions  as  "  top,"  "  bot- 
tom," "side,"  or    "floor-line,"    are  mere 
accidents  of  the  case  which  need  not  affect 
any  principle  of  action.    So  the  height  at 
whicn  the  treadle  is  hung  from  the  floor 
need  not  in  any  way  affect  its  action  on  the 
crank.    Reference  to  Floor-line  No.  2,  in 
Fig.  2,  will  illustrate  this.    As  gravity  acts 
in  the  vertical  direction,  and  the  object  is 
to  place  the  weight,  Wi,  on  the  vertical  line 
by  the  direct  pressure  of  the  foot,  which 
can  act  no  further  than  C,  draw  a  line  from 
Wi  through  the  centre  of  the  wheel,  and 
then  draw  an  imaginary  floor-line,  No.  2,  at 
right  angles  to  the  perpendicular  from  Wj. 
It  will  be  seen  at  once  that  the  object  thus 
obtained  on  paper,  by  shifting  the  imac;i- 
nary  floor-line  from  No.  1  to  No.  2,  may  be 
obtained  in  practice  by  raising  the  centre 
of    the  rocking-shaft,  R,  to  the  required 
height,  and  that  while  the  weight  has  been 
accommodated  to  the  unalterable  conditions 
of  gravity,  no  alteration  whatever  has  taken 
place  in  the  action  of  the  treadle  on  the 
crank.    The  only  practical  difference  which 
occurs  is,  that  the  operator  will  be  placed 
at  a  slightly  different  tangent  to  the  arc  of 
the  treadle's  oscillation,  owing  to  the  shift 
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of  its  centre,  and  that  the  form  of  the 
treadle  may  require  to  be  accommodated  to 
its  new  floor-line.  But  so  long  as  there  is 
plenty  of  room  between  the  centre  of  the 
rocking- shaft,  R,  and  the  pivot  of  the  pit- 
man, tne  direction  of  the  treadle-arm,  from 
this  pivot  to  the  foot,  is  simply  a  matter  of 
choice  and  convenience,  which  affects 
nothing  but  the  rise  and  fall  of  the  foot, 
and  the  direction  which  this  may  take  with 
r^ard  to  the  position  of  the  operator. 

The  centre  of  the  rocking-shaft  having 
been  adjusted  so  that  when  the  pivot  of  the 
pitman  is  at  its  lowest  point  the  weight 
shall  bo  balanced  on  the  (vertical)  top  of 
the  wheel;  the  amount  of  the  weight  should 
be  just  enough  to  commence  bringing  the 
treadle  up  when  the  counterpoise  begins  to 
leave  this  vertical  balance  by  one  or  two 
inches.  I  have  found  it  better  to  concen- 
trate the  weight  as  much  as  possible  on  one 
point,  so  that  the  effect  of  the  whole  may 
tell  directly  the  (vertical)  balance  is  passed. 
In  my  own  case  the  treadle  weighs  151b.  in 
the  middle  of  its  upward  lift  from  the  pivot- 
point  by  the  crank,  and  a  counterpoise  of 
olb.  lifts  it  smoothly  and  effectually, 
beginning  to  act  when  one  or  two  inches 
past  the  vertical  point.  But  a  heavier 
counterpoise  would  be  required  if  it  were 
spread  over  a  longer  surface  on  the  wheel. 


(To  he  continued.) 
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PORTLAND  CEMSNI.* 

TN  a  work  on  Hydraulic  Mortars,  by  Dr. 
-*-  Michaelis,  published  at  Leipsic,  in  1869, 
the  learned  author  alludes  to  the  labours  of 
Smeaton,  in  connection  with  mortars  and 
cements,  and  he  pays  that  distinguished 
engineer  the  high  comj^liment  of  being  the 
real  discoverer  of  the  principle  which  imder- 
lies  their  action.  ^  The  Eadystone  Light- 
house,   ho  says,    is  the  foundation  upon 
which  our  knowledge  of  hydraulic  mortars 
has  been  erected,  and  it  is  the  chief  pillar  of 
modem  architecture.      Smeaton  freed  us 
from  the  fetters  of  tradition  by  showing  us 
that  the  purest  and  hardest  limestone  is  not 
the  best,  at  least  for  hydraulic  pm*poses, 
and   the    cause    of    hydraulicity  must  be 
sought  for  in  the  argillaceous  admixture. 
Pasley,  writing  in  1838,  says :  Of  all  the 
authora  who  have  investigated  the  proper- 
ties of  calcareous  mortars   and  cements, 
Smeaton    appears   to    have    the    greatest 
merit ;  for,  although  he  found  out  no  new 
cement  himself,  he  was  the  first  to  discover 
that  the  real  cause  of  the  water- setting 
properties  of  limes  and  cements  consisted 
m  a  combination  of  clay  with  the  carbonate 
of  lime.    In  the  year  1756  Smeaton,  having 
been  commissioned  to  build  a  lighthouse  on 
the  Eddystone,  commenced  the  work  by 
studying  the  plans  of   the  two  previous 
structures  erected  by  Winstanley  and  Rud- 
yerd.    The  work  of  the  latter,  which  was 
destroyed     by     fire,    was    immeasurably 
superior  to  that  of  the  ill-fated  Winstanley; 
but  Smeaton  saw  at  once  that  its  great 
defect  was  want  of  weight,  and  he  speedily 
determined  that  his  lighthouse  should  be  of 
stone.     The    popular     impression,     even 
amongst  the  Brethren  of  the  Trinity  House, 
was  that  nothing  but  wood  could  possibly 
stand  on  the  Eddystone ;  but  Smeaton  per- 
severed in  working  out  his  idea,  and  before 
he  had  had  an  opportunity  of  visiting  the 
site,  had  dasided  on  the  method  of  building 
by  dovetailing  every  stone  to  its  neighbour, 
and  the  whole  to  the  solid  rock.   The  Eddy- 
stone, it  will  be  remembered,  is  the  highest 
part  of  a  crest  of  rocks,  and  on  its  S.W. 
aspect  slopes  down  to  the  sea.     The  latter 
is  urged  in  this  direction  with  the  greatest 
fury  during  storms,  and  the  water  rushing 
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up  the  slope  threatens  to  sweep  everything 
before  it.  Having  determined  upon  the  shape 
of  the  lighthouse,  and  the  mode  of  bedding 
and  bonding  the  stones,  Smeaton  turned 
his  attention  to  the  mortar,  which  of  neces- 
sity must  be  proof  against  the  effects  of 
frequent    water-washing.       The    practical 
masons  of  the  time  had  a  dogma  that  the 
harder  the  stone  of  which  lime  was  made 
the  harder  would  the  mortar  set,  and  another 
article  of  their  creed  was  the  belief  that 
mortar  made  with  sea- water  would  never 
harden  equal  to  that  made  with  fresh  water. 
Smeaton  nimself  was  convinced,  from  per- 
sonal observation,  that  where  plastering  had 
been  done  with  the  aid  of   sea-water,  or 
where  sea-sand  had  been  used  in  the  mortar, 
neither   the   plaster  nor  the  mortar  ever 
became  thoroughly  dry,  while  they  were  in- 
juriously affected  by  atmospheric  changes. 
But  there  was  no  fresh  water  on  the  Eddy- 
stone-rock,  and,  from    the  shape  of   the 
blocks  of  stone  with  which  he  intended  to 
build  his  lighthouse,  it  was  necessary  to 
drop  them  into  place  perpendicularlv,  so 
that  a  very  thin  mortar  or  grout  would  be 
required  to  fill  the  interstices  at  the  sides 
of    the  stone,  the  thicker  mortar  being 
available  for  use  only   in  the  horizont^ 
joints.    He  commenced  his  experiments  by 
ordering  a  variety  of  limes  from  different 
parts,  as  they  were  brought  to  his'notice  in 
response  to  his  inquiries.     His  method  of 
testing  was  to  mix  the  ingredients  gi*adually 
until  he  had  obtained  sufficient  to  form  a 
ball  about  2in.  in  diameter.      This  ball  was 
allowed  to  lie  on  a  plate  until  it  was  set,  and 
would  not  yield  to  the  pressure  of    the 
fingers,  when  it  was  immersed  inwatiT,  and 
the  result  carefully  studied.    At  th<»  first 
experiment  Smeaton  proved  the  fallacy  of 
the  hardest  rock  making  the  best  limo,  and 
ascertained,  at  the  same  time,  that  salt  or 
fresh  water  produced  no  appreciable  dif- 
ference in  the  setting  of  the  mortar.    At 
an  early  stage  of  his  experiments  Smeaton 
discovered  that  if  he  could  not  obtain  a 
sufficiently  fast-setting   mortar    he  could 
(eventually  he  did)  point  the  external  joints 
with   plaster  of   Paris,   which,  though   it 
could  not  resist  the  action  of  the  sea- water 
for  any  length  of  time,  would  protect  the 
true  mortar  joints  until  they  were  thoroughly 
set.    The  best  results  he  obtained  from  his 
experiments  were  with  Aberthaw  lime,  but 
the  differences  in  the  qualities  exhibited  by 
various  mortars  aroused  his  curiosity,  and 
having  learned  how  to  analyse  roughly  the 
various  limestones,   he  speedily  discovered 
that  those  which  yielded  the  hest  results 
had  in  their  composition  a  clay  which,  when 
burnt,  equalled  a  brick  in  hardness.  It  hap- 
pened that  a  Plymouth  merchant  had  pre- 
viously imported  a  large  quantitjr  of  Terra 
Puzzolana  as  a  speculation,  which  he  was 
glad  to  sell  to  Smeaton,  and  the  latter  soon 
found  that  with  Aberthaw  lime  and  the 
puzzolana  he  could  make  a  cement  which 
would  harden  gradually,  and  become  equal 
to  the  best "  merchantable  Portland  stone." 
Hence  the  name  of  Portland  cement,  and 
the    discovery     of    the    art    of    making 
hydraulic  mortars.    Smeaton  continued  his 
experiments  with  a  large  number  of  limes, 
and  finally  attacked  the  most  difficult  ques- 
tion  of    all — the  preparation   of  a  grout 
sufficiently  thin  to  run  in  between  the  stones. 
His  success  was  perfect,  and  he  had,  as  he 
says,  "  no  longer  any  doubt  of  being  able  to 
unite  the   whole  of  the  materials  of  my 
building  into  one  solid  mass  of    stone. 
Since  the  time  of  Smeaton  many  investiga- 
tors, both  in  this  country  and  on  the  Con- 
tinent, have  turned  their  attention  to  the 
production  of  hydraulic  cements ;  but  pos- 
sibly   Pasley,  who  was    employed  by  the 
Government,  helped  considerably  to  found 
the   present   flourishing    manufacture    of 
Portland  cement.    Like  the  steam- engine, 
many  inventors  helped  to  bring  it  to  the 
degree  of  perfection  in  which  we  have  it, 
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but  to  none  in  particular  can  be  ascribed  its 
invention.  Aspdin,  who  was  one  of  the 
first  to  take  out  a  patent  (Dobbs,  in  1810, 
appears  to  have  been  the  first),  for  making 
cements  by  mixtures  of  clay  and  lime,  bnntt 
and  ground,  deserves  especial  mention  for 
his  perseverance  in  enforcing  the  necessity 
of  a  high  tempei*ature  in  the  kiln,  and  also 
because  he  was  the  founder  of  the  present 
trads. 

Portland  cement  is  a  chemical  'product 
obtained  by  a  mechanical  combination  of 
carbonate  of  lime  with  silica  and  alumina, 
subsequently  converted  hj  heat  into  what 
may  be  termed  a  double  silicate  of  lime  and 
alumina.    There  is,  as  Mr.  Reid  says,  » 
good  deal  of  mystery  imported  into  its 
manufacture ;  some  of  the  makers  seeking 
to  enshroud  ike  process  with  an  air  of  igno- 
rant ezclusiveness.    Since  1826,  when  Irtwt 
was  the  first  to  erect  a  manufacto^  neir 
London,  the  Kentish  bank  of  the  Thamei 
and  Med  way  has  become  the  locale  of  masj 
Portland  cement  works,  and  a  large  part  A 
their  product  is  exported  to  the  Continent 
India,  and  the  colonies.  Near  Boulogne,  is 
France,  there  are  very  large  works,  and  st 
Stettin,  in  Germany,  the  manufacture  of 
Portland   cement   is  carried   out   on  aa 
immense  scale ;  indeed,  at  the  latter  places 
a  cement  is  made  from  Witherite  (caroonata 
of  baryta),  which,  for  work  above  water,  ia 
far  stronger  than  the  Portland,  but  is  also 
very  expensive.      Li  his  *' geological  and 
mineralogical  observations,"  forming  the 
longest  chapter  in  the  book,  Mr.  Reid  givea    :- 
a  lar^e  number    of    analyses    of   naliira    . 
deposits  suitable  for  the   manufacture  of  t 
cement,  and   in  the  following  chapter  we  p 
have  a  few  pages  on  the  artificial  sources  of  i 
cement- making  materials.      The    field  ol 
selection  for  what  may  be  regarded  as  the 
natural  supply  is,  however,  so   widethatk 
unless  some  special  advantages  are  to  be  ob- 
tained, many  of  the  valuable  supplies  of  arti- 
ficial character  are  likely  to  be  neglected. 
But  the  essentials  of  Portland  cement  beiog 
lime,  silica,  and  alumina — small  quantitiea 
of  iron,  magnesia,  manganese,  and  other  sub- 
stances, frequently  found  in  the  materiali 
used,  exercising  httle  if  any  influence  os 
the  product — ^it  will  be  obvious  that  maoy 
of  the  slags  produced  at  ironworks,  com- 
bined  with  the  waste  lime  heaps  of  t^. 
lime-burner,  the  soa^-maker,  and  the  0a 
works,  would  be  chemically  well  adapted  for 
the  manufacture  of  cemeut.    The  supply  ii 
practically  unlimited,  but  the  converaMft 
into   cement  must  be  carried  oat  at  thA 
spot,  as  any  expense  for  carriage  is  pre* 
hibited  by  the  abundant  supply   of  tfaft-^ 
natural  materials  in  the  neighbourhood  of  ~ 
the   present  works     Attempts  have  beeA- 
made  to  utilise  the  immense  neaps  of  tlktS^ 
waste  as  an  ingredient  in  the  manafactug^ 
of  Portland   cement;    but^  owin^  to  tk^-i^^ 
quantity  of   sulphur  remaining   m  ihM^^' 
noxious  deposits,  no  appreciable  snooess  ha# 
been  obtained.     The  sulphate  of  lime  piflK  . 
duced  prevented  the  jfabrication  of  ft,pflf^  ' 
fectly   hydraulic    cement,    althoogh  it  itf  ' 
not  impossible  that  a  cement  suitable  lor- ' 
the  manufacture  of  concrete  and  mortac  ' 
might  have  been  obtained.    De-snlphiiriiifl^.  # 
processes  have  since  been  tried  withtki-r 
view  of  not  only  recovering  the  sulphur,  bst .  - 
of  rendering  the  remaining  waste  aTBilaUe 
for   other   purposes — a  dionble  advantsge. 
which  would  be  readily  appreciated,  for  uiB 
accumulations  are  becoming  so  extensKva 
that  considerable  expense  is   incnnod  u 
carting  the  refuse  from  the  works*  and  ia 
finding  localities  for  its  deposition.    Ahua- 
waste  can,  as  a   rule,  be   converted  into 
cement,  and  soap-lime  waste  has  been  pio- 
fitably  treated    in  that   manner  by  tba 
author;  but  the  sulphur  in  the  gas-Iiina 
effectively  Tprevents  its  ntilisation  for  the 
purpose.    Mr.  Reid  famishes  chaiptenaa 
the  choice  of  a  site  for  a  oement  mrka^  tks 
selection  of  the  raw  materials^  tlieir  saa|y- 
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ireatnent,  either  bv  the  wee,  the  SUinj:;  the  tack  or  caalc,  one  wei-k  is 
,  or  the  dry  method.  The  wet  I  iufRcient  for  the  process  of  maimfactnre 
consists  in  miiing  the  chalk  and  I  where  lia>B  deposits  aj-e  worked ;  and  when 
natelj  hj  the  agency  of  water  in  a  i^he  products  become  better  known  there 
1.  It  is  the  process  that  has  been  |  mil  be  more  enterprise  displayed  in  the 
from  the  commencement  of  the  najiiifactiire  of  cement  from  the  blue  lias. 
:nre,  and  Taries  slightly  in  its  |  A.  good  Portland  cement,  made  from  irhite 
scording  to  the  appliances  used  for  i  efaalk  and  Mednay  mod,  was  fonnd  to  con- 
ig  and  mixing^  the  ingredients,  i^in  silica  22'74,  alamina  7'74,  oxide  of 
eqnent  process  is  invariably  one  of  .  iron  3-70,  and  lime  56'68,  with  small  qnanti- 
ion  by  means  of  receptacles  or  liee  of  snlphate  of  lime,  magneeia,  carbonic 
which  the  "slurry"  is  allowed  to  icid,  water,  and  alkalies.  If  from  any 
4  the  water  is  mn  off.  Theprocess  other  raw  materials  a  cement  having  a 
^ar  to  be  perfect,  bnt  in  practice  it  ttmilar  ccmposition  could  be  made,  we 
o,  for  the  difference  in  specific  |  jhould  expect  to  find  that  it  gave  similar 
if  the  chalk  and  clay  involves  an  j  i-canlts  in  the  testing  machine,  and  be  as 
deposition  of  those  substancea,  much  entitled  to  the  name  of  "  Portland  " 
in  the  "backs,"  or  nettling  tanks,  us  that  made  from  chalk  and  clav  inthe 
in  the  passage  along  the  shoots,  aeighboarhood  of  London,  especially  when 
he  "  backs  "  are  a  long  way  from  ite  remember  that  Aapdin  applied  the  name 
-mill  the  defect  ia  more  appreciable  '  »  his  cement,  which  was  made  in  Yorkshire. 
Torke  of  small  extent,  but  it  exists  |  Vf«  mnst  leave  to  a  fatnre  opportunity  a 
The  semi-wet  method,  which  was  lotice  of  the  apphcations  of  Portland 
o  save  the  time  occupied  in  waiting  ■  jement ;  bnt,  meantime,  those  wbD  are 
e  "slnr^"  settles,  consists  in  ieairo us  of  having  the  science  and  art  of 
be  mixed  clay  and  chalk,  in  a  semi-  its  monnfucture  before  them  will  fina  it  in 
ate,  through  horizontal  mills,  and  ^  this  able  work  from  thi;  pen  of  Mr.  ficid. 
t  at  once  on  the  drying. Amh-s.     It  |  „ 

B  that  such  a  process  must  fall  far  ' 

raS    ORaAN:    A    COMPREHENaiVE 

TREATISE  ON  ITS  HAITUFACTITRE, 
PROCURAL,  AND  LODGKENT.* 
Bt  John  Watbow  Warman, 
AmdmU  of  tkj  Cntlf;!  i>f  OrfTanlrii,  Lanim. 

PART    I. -GENERAL    TREATMENT    IN 
MANUFACTURE. 

t,  ~\r<^-  4  is  the  best  arrangement  for  a  pro-  I 
-L^  parly  designed  Instrument,  with  com- 
mensurate Fednle.  It  is  here  that  the  Port  | 
Sub.-oot.  to  Ped.orPartSup.-oct,  to  Pod.  cornea  | 
in  BO  valuably ;  the  Swell  to  Fed.,  being  a  Fart 
Coupler,  will  make  up  Ped.  fully  witliout  1 
recourse  to  Qreat.  (By  Chorus  is  here  meant  . 
I^he  Uiitare,  and  perhaps  16th  it  Pedals  be  ! 
large ;  if  no  Mixture,  simply  15th,)   No.  6  suits  | 


hccomparativelythorough 
by  the  wet  method,  and  as  Mr. 
its  out,  it  is  in  reality  a  retrograde 
■  any  useful  progress  will  surely 
the  direction  of  the  dir  method, 
le  shape  of  means  for  reducing  the 
the  chalk  and  clay.  The  former 
from  20  to  3()  per  cent,  of  moisture, 
attor,  as  delivered  in  ihe  barges, 
aa  much  as  from  50  to  60  per  cent. 
here  is  some  difficulty  in  obtaining 
machinery   to  reduce  those  sub- 

0  a  sufficient  degi-ec  of  fineness, 
inot  be  ground  too  fine,  but  they 
ly  be  left  too  coarse  from   a  want 

and  unless  some  little  skill  is  dts- 
L  the  sobaequcnt  watering,  previous 
ling  into  bricks  for  the  kiln,  there 
>ility  to  separate  the  particles  of 
c  of  lime  from  the  clay  and  silica, 

1  to  rob  the  dry  method  of  its  chief 
je.  Whatever  process  is  adopted 
•  understood   that   the  aim  of  the 


rather  smaller  Peda]e,  as  the  non-division  of 
the  SiveU  will  throw  the  RUppIementin^  of  the 
Pedale  more  on  to  the  Qreat,  for  whiiih  poc- 
poBe  the  Great  to  Ped.  will  here  bo  Clear 


'    indepeudent  of  the  Swell  to  Great.     No.  6  will 
'    be  very  effective   when   Ped.  is  really  incom- 1 
.     .  '    mensorate,  and  Swell  will  also  bear  atracgth- '. 

a  intimate  and  ,  ening.      No.  7   will  be  excellent  for  a    Con- 
admixture  of  the  particles  of  chalk  .  uert  Organ,     No.  B  will  be  suitable  when  P*d.  | 
y,   to   mould   the    compound   into  |  only  is  incommeniurate.      No.    9   ia  suitable 
forms  for  calcination  in  a  kiln,  and    when  the  Swell  is  larger  than  the  regular  pro-  I 
,    portion  (iw  Sfecificatiohb).     No.  II  a  avoids 
'    the  expense  of  two  Pallets  thnmghout,  and  | 
favours  the  evenness  of  the  Beeds,  but  of  course 
latter  as  a  xohoU  wiU  be  leas  eSeative. 


the  product  Bubaequentlytocowdt.. 
3  ia  an  able  advocate  for  the  dry 
which  he  declares  is  not  only 
than  the  wet  method,  but,  what  is 
ore  importance,  affords  facilities  for 
the  raw  powder  in  order  to  obtain  a 
containing  the  proper  proportions 
tterent  ingredients,  and  one  that  can 
ently  be  depended  upon  to  act  in  I 


[11.]  Three  Mant. — Great  Btcell  and  Choir. 
IS,  Heav.  to  whole  of  Swell,  and  Eeed-and- 
ChoruB  portion  of  Ped.  13.  Heav.  to  Reed- 
Bnd-Chorus  of  Swell  (ite  also  Noa.  4  and  11  a.) 
I  and  Eeed-and- Chorus  portion  of  Pedale.    '  ' 


inner.  Prom  a  commercial  point  of  |  Heav.  to  Reed-aod- Chorus  portion  of  Pedaled 
o,  the  we*  method  labours  under  j  and  all  Manual  Beeda  escept  those  of  Choir. 
dvantage  that  in  severe  winters  the    15,  Heav.  to  Pneumatic  and  Eeeds  o(  Great. 


!   frequently   stopped   for   weeks 
The  dry    method   of     cement- 
is  especially  applicable  to  the  manu' 
of  Portland    from  tiie  blue    lias 
B,  and  is  carried  onjn  Somerset- 


I  IB,  Heav.  to  Pnenmatio  only.  17,  Heav.  to 
Pneumatic,  and  all  Reeds  except  thiwe  of  Choir. 
13,  Hear,  to  Pneuumtic,  and  whole  of  Swell. 
■9,    Heav.   to  Trebles  of   all   Manual  Reeds 

Warwickshire.  The  '' stoneH  "f°"f'  ^^^^  Bf  ™"y  (e«ept  perhaps  of 
.i^„t  on  .,«-  ..„  t  .,/  .,  I,  .  (  ,Choir),  and  to  Flue  Trebles  of  Great.  See  also  at 
;  about  80  per  cent,  of  carbonate  of  ^^^  ^^  ^^^.^  Ibbtances  (11,  r.).  also  Boaaow- 
d  the  clay  or  shale  is  composed  of    ,^^^  (gg^  ^__  („  ^nd). 

ent,  carbonate  of  lime,  60  per  cent.  '      v    «     i  n  ■  i.i.    v    i  i  .        i 

.  and  10  of  .alumina.  5he  raw  ^J^^.il^r^^^^t^^J^^^r^Ur^i 
.weighed  out  in  proper  proportion.  :  ^^/Z!u  is  here  put  on  the  heavier  wind ;  1st 
ed  throngh  toothed  rolfors,  thence  because  it  now  has  (or  it  is  deurable  that  it 
iiilstones,  and  then  down  spouts  to  |  should  have)  the  Choir  coupled  to  Great  to  con. 
^roorn.  Here  the.  dust  is  received  ■  tend  against ;  and,  2nd,  because  the  Choir  will 
nng-maflhinc  which  passoB  it  on.  here  furnish  an  admirable  supplementary 
idenng  it  sufEciently  plastic,  to  the  Pedalo.  By  Eeed-and.Chorus  portion  is  meant 
1  brick-making  machine,  whence,  in  j  aucb  Eeglsters  as  it  is  dSBirable  to  exclude  'roni 
pe  of  bricks,  it  is  conducted  into 'the  action  of  the  Sub-oct.  to  Pedulei  for  full  de. 
and  calcined  at  a  high  temperature.  '  flnition,  tee  Specific atioits.  (It  has,  of  course. 
ment  obtained  by  grinding  these ',  the  same  signification  in  Two  Man.  preceding. 
is  eqnal  to  the  best  "  London "  '  ""'y  **•**  ^^^-  '■  '"  ""''h  caae  rarely  largp 
.  In  all  weathers,  and  on  the  same  ]  gnoogh  to  render  any  more  precise  definition 
;  from   the   tims  of  quarrying  to  I  ■  Ail  right.  nMrred. 


there  necessary.  No.  18  (in  also  Noa.  4  and 
11  a)  win  bo  excellent  when  Swell  is  well  able 
to  hold  its  own,  either  by  its  great  aiw  or  from 
the  absence  of  Choir  to  Great ;  though  even 
here,  bear  in  mind,  the  presence  of  the  Choir 
does  away  with  the  reason  for  parting  the  Swell, 
as  Choir  is  always  convenient  for  soft  Bass. 
No.  14  will,  ot  CDDTse,  bring  the  Reeds  more 
into  prominence  :  it  may  be  confidently  adop- 
ted for  Concert  Instruments  which  have  not-— 
although  Three  Han.  Concert  Instruments 
ought  to  hare — a  regular  Solo  organ.  No.  IS 
is  a  good  arrangement  when  it  is  wished  to  get 
as  mucb  as  possible  out  of  the  Instrument,  as 
octave  and  other  Man.  couplera  can  be  freely  used, 
and  the  Great  Reeds  beoome  powerful ;  Uie 
heavy  Pneumatic  will,  of  course,  insure  promp- 
titude and  efficiency:  an  example  occurs  in 
Ihe  case  ot  St.  John  the  EvuigeliBt,  Penge,  by 
Willis.  No.  16  is  a  good  osetol  atraugement 
under  ordinary  dreumstances ;  it  is  partioularty 
niiitable  for  Instrument  receiving  a  Pneumatic 
jis  an  addition,  as  it  interferes  with  nothing ; 
St.  Stephen's,  Lewisham,  by  Walker,  fumiihes 
im  example.  No,  1^  makes  a  good  deal  of  the 
Organ,  and  is  also  suitable  for  Concert  Inetru- 
rnent ;  but  there  is  some  danger  of  rendoriug 
ihe  Swell  and  Pedal  blaring  i  an  example  ia 
furnished  at  St  Colnmba's,  Haggerstone,  by  . 
\Uen.  of  Bristol.  No.  18  is  good  with  an 
lOcoiamettaurale  Swell. 

C,  It  will  be  noticed  that  there  is  no  example 
(riven  of  one  pressure  to  whole  of  Hans,  and 
jther  to  whole  of  Ped, ;  such  is,  in  Author's 
j  jpiuion.  a  very  unwise  arrangement,  unless 
ihe  Pedale  be  incommensurato,  or  heaviness 
of  touch  apprehended.  Examples — bnt  in  each 
mse  it  is  bebeved  with  reason— are  famished  by 
j  3t.  Albaa's  Abbey  (Hill)  end  St.  Alpbonsus, 
I  Sew  York  (Hook  s!nd  Hastings,  Boston),  Ac. 
'  d.  Three  JTons.— Greot  SukU  and  Solo.  21, 
fleav.  to  wbole  of  Solo,  and  Pneumatic,  and 
Swell  Reeds  and  Mixture  (lu  also  Noe.  4  and 
LI  a).  2a,  Heav.  to  whole  ot  Solo,  and  Fneu- 
natic,  and  Ped.  Reeds  (or  Ped.  Reed-and- Chorus 
3ortion)  and  Swell  Reeds  and  Mixture  (im  also 
^OB.  4  and  11  a).  23,  Heav.  to  Solo  Reeds,  Fed. 
Seeds  (or  Ped,  Reed-and-Choros  portion)  and 
SweU  Beede-and-Miiture  (tee  also  Noa.  4  and 
II  a),  and  Pneumatic.  24,  Hear,  to  whole  of 
Seeds  (including,  if  choose,  Ped  Bced-and- 
Chorus  portion),  and  Swell  Mixture  (lee  also 
N'oa.  4  and  11  a).     Bee  also  at  end  of  these 

Im  STANCES  (11,  Z.),  also  BOBBOWIHOB  (26,  0.,  tO 

and).    2S,  Heav.  to  whole  ot  Man.  Seed  Trebles. 

36,  Heav.  to  whole  of  Reeds,  and  Flue-Trebles, 
I  e.  No.  81  ($ee  also  Nob.  4  and  11  a)  may  be 
I  looked  at  as  the  best  method  with  ■  propsrly- 
1  lesigned  Instrument ;  the   Part  Oct.-Coupler 

•an  of  oouiHS  be  applied  to  the  Pedale  with 
{  sqaal  facility,  one  I'ed.  Front-boaid  will  here 

ia;  space  oft«n  valuable  in  an  Orchmtra.    No. 

iS  (lee  also  4  and  II  a)  may  be  freely  used  if 
,  bbe  Solo  be  large,  and  space  for  the  second  Ped, 

Front-board  cnn  be  inaured ;  of  conree  Ped. 
I  will  become  louder,  and  care  must  he  taken 
I  that  the  Pneumatic  do  not  demand  so  heavy  a 
I  wind  that  Ped.  Chorus  becomes  outrageous.  No. 

23  (lee  also  Nob.  4  and  11  a)  of  coarse  gives 
.  leas  Solo  power,  but  eases  Pneumatic,  so  favours 
I  moderate  treatment  of  Ped.  Chorus,  which  is> 

obviously,  here  even  more  necessary.  No.  £4r 
j  (sea  also  Nos.  4  and  II  a)  ts  only  to  be  recom- 
mended when  Organ  is  under-Beeded  or  mnoh 

Seed-power  desired. 
\  f.  The  division  ot  the  Swell  bos  here  been 
,  almost  insisted  on  tor  obTions  reasons — the  Solo 
:  is  naturally  of  little  useto  tarnish  soft  Snpple- 
I  mentary  Ped,,  and  the  Great,  even  if  nnitod  to 
I  Fed,  by  a  Clearing  coupler,  ia  here  of  compaca- 
I  tively  little  benefit  for  such  purpose,  as  some 

atrong  imitative  Stop—perhaps  a  Trumpet — is 
I  always  liable  to  be  on.  Particular  care  must 
I  be  taken  with  the  Ped,,  either  to  tnnire  admis- 
I  sion  to  both  Front-boards  or  abandon  the  two 

pressures  to  that  Section  (unless  some  method 

be  adopted  to  get  at  Valves  from  top,  as  Puppet 


nPed 

to  get  at,  tee  SouNnsoABSS,  &c,) ;  space  on  the 
Orchestra  Is  almost  invariably  of  the  very 
greatest  value.  It  will  also  be  well  to  repeat 
the  caution  about  the  Pedale  Beed  and  Chorus ; 
if  the  Pneumatic  be  ot  such  nature  or  size  that 
the  Heavier  is  very  much  stronger  than  the 
Lightor,  there  will  be  danger  of  this  i)otti<wi. 
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— TIE.,  tbe  Ped.  Beed.and-Choma — bocoming, 
M  already  said,  ferocknu. 

g.  F<ntT  Xata. — 27,  Hear,  to  Pnettmatic,  anrl 
whole  o(  Solo,  and  Ped.  E.  Ped.  Beed-and. 
CboruB  portion,  and  Svell  £e«da  (sM  also  No9. 
4andlla).  38.  Hear,  to  Pneu.,  and  whole  oi 
Solo,  and  Ped.  Beed-and -ChorDB  portion.  29 
Hea*.  to  Paenmatic,  and  whole  of  Solo,  and 
£eedBorS«ell(««alsoNos.4andlla).  Nob. 
30  and  31.  set  Nob.  19  and  20.  Bea  also  at 
end  of  these  Inbtahceb  (11,  z.),  also  Bosrow- 
i«08  (2G.  0.,  to  end). 

h.  No.  27  may  perhaps  oit  the  whole  be 
here  considered  the  beet  arrangement,  al- 
though it  most  not  be  forgotten  that  erea  thit 
ia  a  makeahift,  for  more  than  three  Manuals 
rtally  demand  more  than  two  pceasares.  01 
course  two  Ped.  Front-boarda  are  required,  and 
both  8nb.  and  Sup.  Oct.  Fart-couplers  should 
by  all  means  be  employed  here,  for  the  fonr 
Hans,  require  a  large  Pedale,  and  yet  the  spaco 
for  it  ia  often  begrudged  in  Inetruments  built 
Kt  a  low  cost ;  which  kind  ia  of  conrae  that  non 
under  conaidoration,  for^rsl  quality  Four  Man, 
InatrumentB  will  certainly  have  at  least  threp 
presaarea  (and  are  therefore  treated  further  o 
1.,  next).  In  Orchestral  Instruments,  where 
ia  aomettmei  objectionable  to  throw  the  playet 
up  more  than  can  be  avoided,  the  Ped.  action 
can  easily  pass  under  the  Orchestra  :  in  othet 
Organs  the  throwing  up  of  the  player  ia  highlj' 
beneficial:  in  other  cases  it  is  imperative.  No. 
28  sacrifices  power  of  Swell  Beeda,  bat  is  lest 
expensive,  and  Choir,  of  course,  will  fQmial:. 
soft  Ped.  Bass :  this  may  be  employed  when 
Swell  is  really  large  and  commensurate — not 
recommended  otherwise.  Both  in  it  and  pre- 
ceding take  care  that  Pneumatic  can  work  with 
a  wind  not  very  much  heavier  than  the  lighter 
one,  and  that  the  necessary  space  for  Two  Ped. 
Front-boards  can  be  spared,  or  one  made  to 
■ufflce).  No.  2S  (tee  also  Nos.  4  and  11  a) 
freely  when  space  lor  Pedale  is  really  circi 
Bcribed ,-  take  care  that  the  lighter  wind  be 
adequate  for  the  Pedale,  as  the  Heavier  pres. 
lure  has  now  nothin);  to  render  it  a  matter  tc 
be  feared  :  remember  that  pressures  may  be 
not  too  diverse,  and  both  tolerably  strong.  This, 
will  be  found  in  fact  a  very  convenient  arrange, 
ment,  but  remember  to  employ  both  Sub.  and 
Saper-oct.  Part-coupler  to  Fednle. 

The  need  of  securinz  both  a  loud  and  soft 
I6ft.  Beed  (which  need  always  exists  where 
there  is  heavy  Uannol  Beed- work  to  be 
matched),  has  not  been  gone  into  sc 
because  it  is  obvious  that  the  Solo  E 
cannot  here  be  powerful  enough  to  make 
their  proper  Pedal  backing  a  serious  con. 
dderation.  The  point  ia  fnUy  treated  with 
three  preesHres,  next,  but  it  should  be 
remembered  that  the  Beed  IGft.  mast  be  of  an 
Dsefol  medium  strength,  or  it  will  be  certainly 
less  loved  than  feared ;  an  instance  of  a  fine  but 
ferocious  Begister  of  this  nature  ia  furnished 
In  the  Fedale  of  All  Saints,  Margaret-street, 
Iiondoni  by  Hill, 

L  Thbsi  PBasSUBEB.  TiBO  MaJiwxU.  Not 
necessary  to  give  Examples  here  as  it  is  deci- 
dedly unnecessary  to  have  more  than  two  pres- 
sures with  fewer  Manuals  than  three.  See  fully 

iO  DlTEBUINATION  (12,  h). 

j,  TAree  Maituais.  Oreat,  Sieell,  and  Choir. 
It  will  be  seen  that  when  the  third  Man.  is  a 
Choir,  as  many  as  three  pressures  are  only 
recommended  when  there  is  a  Pneumatic,  and 
that  owing  to  absence  of  Solo  the  Pneumatic 
engrosses  the  heaviest  pressure,  so  leaving  the 
Sounding-portion  to  the  two  remaining  ones. 

k.  32.  Heaviest  to  Pneumatic  :  Middle 
pressure  to  Swell  Beeds  (Sea  also  No.  i  and 
11  a)  and  Qreat  Beeds,  and  Pedal  £ced-snd- 
Chorus  portion.  33,  Heaviest  to  Pneumatic ; 
Middle  to  SweU  Beeds,  and  Swell  Mixture  (see 
also  No,  4  and  II  o),  and  Ped.  Beed-and-C bonis 
portion.  31,  Heaviest  to  Pneumatic;  Middle 
to  whole  of  Swell,  and  Ped.  Beed-and- Chorus 
portion.  Nos.  85,  36,  and  37,  like  three  preced- 
ing except  that  whole  of  Ped.  ia  on  one  wind; 
eiUier  the  lightest  or  middle  wind  may  be 
■elected  according  to  circumstances,  without 
reference  to  keeping  separate  from  Manual 
wind.  (Sae  10,  e.)  For  Nos.  38  and  30  iee  No. 
19  and  20  (11,  a.).  See  also  at  end  of  these 
Ih»mnges  (11  t.)  Also  BoBKowiNos  (26  e 
to  end). 


1.  No  82  (ie«  also  Nos.  i  and  II  a)  may  be 
considered,  on  the  whole,  the  best  arrange- 
ment here.  It  does  not  assist  Swell  to  supple- 
ment Ped.,  but  that  is  effectually  done  by 
Choir.  Swell  Beeds  become  fine,  and  Qreat 
Beeds  also ;  these  make  up  want  of  Solo  to 
some  extent.  No.  33  (aee  also  Nos.  4  and  II  a) 
does  make  such  provision  for  Pedals,  and  will 
be  very  useful  whea  Ped.  or  Choir,  or  both, 
ore  incommensurate.  No.  31  strengthens 
whole  of  Swell,  and  will  be  the  best  when  that 
Section  is  incommensurate.  Nos.  3u,  3li,  and 
37  are  all  inferior  arrangements,  to  be 
selected  under  conditions  same  as  preceding 
three,  except  that  space  is  too  circumscribed 
to  permit  of  the  two  Proot-boards  to  Pedal, 
and  cost  will  not  admit  of  modification  of 
Soundboard  (ie«  that  Dep.) ;  with  regard  to 
whether  lighter  or  middle  wind  be  selected 
for  Ped.  in  these  lost  three  caFies.  mnch  will 
depend  on  size  of  Pedale  and  scales  of  Pipes 
employed;  aee  in  Oenebal  Considibations 
(9,  v)-  It  must  not  be  forgotten  that  the 
system  of  Sub,  and  Sup.  Oct.  Fart-couplers  is 
here  just  as  practicable  as  witti  two  winds, 
only  in  the  latter  case,  to  use  a  vulgarism, 
"  two  birds  are  killed  with  one  stone." 

m.  T\ree  Maas.,  Oreat  Swell,  and  Solo. — No. 
40,  Heavisst  to  Tubas;  Middle  to  Pneumatic, 
remainder  of  Solo,  Swell  Eeeds,  Swell  Mixtures 
(see  also  Nos.  4  and  11  a),  and  Ped.  Eeed.and- 
Chorus  portion.  No.  41,  Heaviest  to  Tubas  ; 
Middle  to  Pneumatic,  remainder  of  Solo,  Swell 
Beeda,  Swell  Mixtures  (lee  also  Nos.  4  and 
11  a),  and  whole  of  Pedale.  No.  42,  Heaviest 
ti}  Tubas  ;  Middle  to  Pneumatic,  remainder  of 
Solo,  whole  of  Swell.and  Ped.  Ketd-and-Chorus 
portion.  Nos.  43  and  44,  see  Nos.  25  and  2C. 
See  also  at  end  of  these  Ikbtances  (II  z). 

Also  BOBBOWINQB    (26  e.). 

n.  No.  40  (s«e  also  Nos.  4  and  11  a)  may  be 
considered  the  best  method  here ;  both  it  and 
the  next  are,  as  will  be  seen,  designed  to  adapt 
Swell  to  supplementing  the  Pedale,  as  was 
dona  with  but  two  Pressures — here  obviously 
rendered  neoeasary  by  absence  of  Choir,  There 
app^rs  a  difficulty  in  consequence  of  the 


I  this. 


if  the  Pedal  IG  reed  be  itroag  enough  to  cope 
with  the  Tubas,  it  will  necessarily  be  too  strong 
for  general  purposes ;  if  it  be  of  useful  medium 
power  the  Fall  organ  will,  to  a  certain  extent, 
lack  bottom :  it  the  Pedale  can  contain  two 
16ft.  Beeds,  it  ia  manifest  the  difficulty  is  got 
3ver  st  once,  but  this  is  not  advisable  except 
with  a  good-sized  instrument.  The  three 
Apportionments  now  given  are  designed  as  far 
IS  possible  to  meet  this  difficulty.  No.  40 
ia.  OS  has  been  said,  the  best  Apportion- 
ment ;  the  two  IG  reed  powers  are  obtained 
by  it  thus :  the  Swell  16ft.  Beed  may  now,  | 
iu  order  to  better  assert  itself  against  the  j 
Tuboa,  he  of  tolerably  strong  tone,  and  with  the  , 
beavier  pressure  in  addition  make  a  good  ser-  '. 
viceable  Pedal  Register ;  it  is  true  it  is  not  i 
lesigned  to  be  included  in  the  SweU  to  Ped.  i 
[there  being  no  Choir  Organ),  but  Swell  to  Gr.  | 
irill  always  so  obtain  it  in  conjunction  with  Or.  ' 
to  Ped.,  and  as  these  two  couplers  may  easily 
be  well  out  when  such  a  Begister  is  required,  no 
practical  inconvenience  will  result  from  the 
Swell  Beeds  not  being  on  the  Swell  to  Fed. 
The  Ped.  16  Beed  proper  will  always  be  of 
itrength  to  match  the  Tubas,  and  consequently 
rarely  used.  No.  41  (see  aUo  Nos.  4  and  11  o) 
will  be  the  beat  when  space  for  two  Pedale 
Pront-boorda  cannot  be  spared ;  the  middle 
wind  will  now  be  best  for  Pedale  because  of  the 
existence  of  the  Solo.  No.  42  is  designed  to  be 
laed  with  a  16ft.  Beed  on  Great,  and  no  such 
Etegister  on  Swell,  but  Sub-octnve  Swellinatf  ad  ; 
^he  said  Reed  bein^  now  outside  Box,  will  be  a 
{Ood  useful  power  without  extra  pressure. 
This  arrangement,  however,  is  not  to  be  con- 
sidered on  tho  whole  so  good  as  the  preceding, 
because  the  division  of  the  Swell  is  not  favoured  ' 
ay  it;  use,  however,  freely  when  Swell  is  in- 
«>mmenHnrate. 
0,  It  will  be  seen  that  only  one  arrangement 
given  that  allows  of  but  one  Pedale  Pront- 
yuwd;  the  simple  reason  being  that  with  a 
Solo  Organ  present,  division  of  pceaaure  in  the 
Pedale  may  be  regarded  as  essential,  and 
proper  space  for  it  ought  to  be  iniiitcd  on. 

(To  be  conftniMd.,' 


A  MEW  PROCESS  FOBTEE  P&ESEKTA- 
TIOM  OF  IBON. 

A    NEW  process  for  protecting  iron  nrtacet 
-^^    from  oxidation  has  been  patented  by  Hr. 
George   Bower,  of  St.   Neot's.      TIus  prooMS 
depends  like  that  of  Professor  Barff,  on  the 
formation  of  an  unalterable  magnetic  oxide  ot 
iron   (Fefit) ;  but  the  means  by    which  thii 
desirable  end  is  accompliahed  are  in  every  wtf 
very  different.    Previous  to  laying  before  our 
readers  the  details  of  the  process,  tt  will  be  mS 
to  remind  them  of  the  objections  to  the  v>rioa     4 
methods  at  present  in  vogue  for  prevenUa;    f 
rust.    The  most  general  plan,  and,  indeed,  tte    ~ 
only  plan  until  now  at  all  applicable  to  tbi   ^ 
protection  of  what  we  may  term  "stmctnral"   '' 
iron,  ia  to  give  it  a  coating  □(  some  kiod  d  re- 
paint or  composition  that  wUl,  as  it  were,  (em  ^ 
an  envelope  over  the  iron,   and  bo  protect  II  — 
more  or  less,  according  to  the  impermeatulil;  — 
of  the  envelope.    Now,  such  a  coating  hM  i  ,"- 
purely  mechanical  adhesion  to  the  lurEkM  te  '' 
which  it  may  be  applied,  and,  consequently,  ■  r^ 
readily  abraded  by  very  slight  friction,  snd  k  p 
also   liable  to  scale  off  on  exposure  to  atao*   - 
spheric    influences,    thus   involving   freqoMt   = 
renewal  and  consequent  expense.     This  ho^   - 
however,  does  not  constitute  the  only  objMlin   ''• 
to  tho  useof  paints,  &c.,  there beinga  fuBon  ■ 
serious  one  arising  from  the  tendency  of  tm  - 
to    "granular"  rualjng,   which  ma^  b«  Mi- 
sidered   to  be   a   kind    of   pn^^rewm  a*""*" 
which  tabes  place  with  iron,  should  tool 
be  started  at  any  one  place,  tending,  of  n 
seriously  to  weaken  any  structure  oompoi 
that  metal.     The  reason  why  paints  K 
tionable  will,  in  view  of  this  fac^  be  tc 
evident,  for  if  rusting  has  o 


spreads  laterally  under  the  paint, 

simply  serves  to  hide  a  aerions  detect,  whiol 

should  at  once  be  remedied- 

Iron    articles    for  many   purposes  an 
qnently  coated  with  some  less  oxidisable 
—such,  for  instance,  as  tin  or  zinc.    1 
former  metal  is  used,  the  product  is  knc   .. 
tinned  iron  or  "tinplate,"  and  if  the  lattsl 
employed,  the  iron  is  said  to  be  "galT — '**'■ 
This  method  ot  protection,  for  small 
especially,  is  valuable  and  efficient  so  longaifl 
continuity  of  the  dnc  or  tin  film  ia  oomp*"^ 
but  should  it  be  destroyed,  the  galvanfei 
aet  up  between  the  iron  and  the  metal  o 
destroys  the  farmer  with  increased  rapid! 

For  many  years  past  it  has  been  well  1 
to  chemists  that,  if  it  were  only  possiUe  torf 
metals  a  coherent  and  permanent  ~~~'* — 
their  own  oxides,  in  many  cases,  al 
further   destruction    by   oxidation 
stayed.    As  it  is,  many  of  the  mel 
used  for  articles  likely  to  be  exposed  to  (I 
nary  oxidising  jnfiuences  depend  onfidti"*^ 
tsbibility  for  such  purposes  to  the  film  tt 
which  forms  on  their  aurtooes,  and  so  ptoli 
them  from  further  action.    We  see  Biis  t 
well  exemplified  in  the  case  of  lead  u 
Iron,  however,  presents  the  difflcnltj  i 
referred  to  ot  being  susceptible  of  prag 
rusting  if  any  of  chered  oxide  or  rait  be  I 
on  its  surface.  If,  however,  we  come  to«i 
the  matter  a  little  moi«  closely,  wa  fii 

there  is  an  oxide  ot  iron  known  to  <di 

the  magnetic  or  ferroso-ferrio  oidde,  whkk. 
iinaltorable,  and  requires  an  elevated 
lure  to  produce  it.     This  oxide,  then, 
our  difficulty,  and 

in  his  interesting  [  , 

and  Steel  Institute,  have  !:.__ „_ 

atoncc  for  many  years  as  a  protectoi  ot  h 

From  further  oxidation.     The  coAtin    ' 

tiowever,  on  Bussian  iron  ia  very  b_, 

and  the  method  ot  procedure  deteotiTaaadla^- 
applicable  to  moat  articles.  ^  ~ 

it  is  well  known  to  every  tTnt  in  dtodrtl^  ' 
that  if  we  pass  steam  over  red-hot  irca  tWf 
steam  is  decomposed,  hydrogen  bring  Mt  fatptT'' 
nhilst  the  oxygen  goes  to  the  iron  to  loni  tWtf 
stable  magnetic  oxide  (FejO,).  lOa  thisieMMga^ 
depends  the  prooees  of  ProfeHor  Bai^  ak*^  ' 
places  the  articles  in  a  'heated  ehambsr,  am^ 
then  passes  in  superheated  staani.  far  a  tfalp'^ 
dependent,  of  course,  on  the  thiekMMOf  tii*.' 
Qlm  required. 

Mr.  Bower  has.  howevsr,  di*00tw«d  a  pwMW^ 
that  will  most  effidenUy  ooattha  tioB,«Bd  ■*■ 
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me  time  simplifies  tbe  whole  of  the 
Pf  details.  The  agent  he  employs  is  the 
.  of  the  atmosphere.  The  articles  are 
in  a  chamber,  constructed  of  fire-brick  or 
id  fitted  with  inlet  and  outlet  pipes ;  air 
3d  in,  and  the  chamber  closed  as  com- 
as possible.  The  temperature  is  then 
to  the  requisite  dec^ree,  which  varies  with 
tore  of  the  articles,  and  which  ranges 
dull  to  a  bri)2^ht  red  heat.  At  the  end  of 
hour  the  inlet  and  outlet  pipes  are 
,  and  the  air  renewed,  the  pipes  bein;;^ 
loeed.  This  process  continues  until  the 
d  thickness  of  oxide  is  formed,  which 
course,  depend  on  the  purpose  for  which 
ides  are  designed.  The  cost  of  thus 
ing  iron  depends  simply  on  the  amount 
used,  with  the  labour  and  wear  and  tear 
iratus  involved  ;  so  that  the\process  has, 
imed,  the  advantage  of  being  the  cheap- 
well  as  the  most  effective  yet  brought 
the  public. 

coating  has  been  most  severely  tested, 
i  to  hardness,  homogeneity,  and  capabi- 
withstanding  all  the  ordinary  oxidising 
ces  likely  to  be  brought  to  bear  on  it, 
B  not  been  found  wanting.  It  is  found 
be  process,  as  at  present  carried  out, 
8  best  with  cast  iron ;  but,  with  a  cheap 
Bily  applied  modification,  the  details  of 
are  not  yet  made  public,  it  is  found  to 
equally  well  for  all  other  descriptions  of 
tal.  A  successful  method  of  protecting 
its  commercial  forms  deserves  especial 
kgement  when  we  recollect  how  enor- 
it  must  enhance  the  value  of  iron  as  a 
ictive  material,  and  also  facilitate  its 
.lion  under  circumstances  which  at  pre- 
rbid  its  use. 


THE  LATHE.-II. 

By  Fbed.  Hoffkann,  Engineer. 

KE  are  three  common  forms  of  cramping 
3wn  screws  for  the  triangular  top  plate, 
,  2,  and  3,  the  second  being  perhaps  the 
The  first  can  be  readily  made  from  a 
I  square  steel ;  the  third  is  screwed  down 
larrier  screw,  and  has  the  advantage  that 
ot  be  screwed  down  hard  enough  to  burr 
ends.  Fig.  4.  If  the  tool  is  held  down 
cramps  the  thread  of  the  studs  in  the 
ce  must  be  fine.  Whit  worth  has  dished 
and  nuts  to  suit,  which  afford  a  secure 
the  nut,  and  allow  a  greater  depth  of 
be  used.  A  square  thread  is  quite  un- 
ry  for  the  clamping-down  bolts,  as  it  is 
ly  more  trouble  to  make  one  bolt  with 
threads  than  have  to  repair  or  make  a 
of  ones  with  V-threads.     Care  must  be 

0  oil  these  bolts  occasionally ;  it  is  not 
ry  to  screw  down  the  tool  so  very  hard. 

001  does  not  appear  to  be  steady  it  is 
le  that  it  is  packed  unequally,  or  that 
I  itself  rides  on  the  top  rest,  from  being 
roand  at  the  under  side,  or  from  being 
>ut  too  far  from  the  rest  (Fig.  5).  The 
•  screws  may  be  either  of  a  square  or 
id.  A  square  thread  is  preferable  from 
llowing  reason :  —  In  a  V-thread  the 
ad  nut,  acting  against  each  other,  do  not 
e^ainst  each  other  at  right-angles,  but 
ly,  as  shown  in  Fig.  6,  the  screw  tending 
t  the  nut  outwards,  while  the  square 
has  a  good  flat  surface,  and  it  is  gene- 
und  that  where  much  work  has  to  be 
e  square  thread  is  preferable,  the  V- 
being  of  course  most  useful  for  joining 
f  machinery  together  (Fig.  G).  The  lead- 
w  is  an  exception  to  this,  because  it  would 
ach  longer  to  lock  the  slide-rest  of  a 
btting  lathe  on  to  a  square  than  a  V- 
d    leading    screw.    The    thread    of    a 

screw  must  not  be  too  fine,  as  although 
feed  may  be  put  on,  the  screw  is  always 
o  be  stiff  from  the  difficulty  experienced 
ling  the  clotted  oil  and  dirt  off,  unless 
te  is  in  constant  use.  The  pitch  of  the 
may  be  made  as  quick  as  is  wanted,  by 
a  doable  thread.  Nuts  for  these  threads 
cast  or  wrought  iron,  or  brass,  or  white 
Brass  is  perhaps  the  best,  as  it  is  easy 
ind  fit,  and  works  smoothly. 
nut  need  not  necessarily  be  screwed  on 
mder-side  of  the  rest,  but  may  be  just 
to  ft  hole  drilled  in  the  rest,  and  the 


hole  may  be  bored  and  cut  on  an  angle 
iron,  as  shown  in  Fig.  7.  The  rest  should  be 
fitted  together,  and  the  nut  marked  off  the 
slide-rest  by  a  scriber  of  the  form  shown  in 
Fig.  8.  Now  we  come  to  the  method  of  fixing 
the  feeding-screw.  Some  engineers  prefer  to 
have  the  end  loose,  conndering  the  nut  as  a 
sufficient  g^ide  for  it.  This  method  must  have 
a  couple  of  lock-nuts  at  the  handle-end,  either 
inside  or  outside  the  rest.  In  many  lathes  a 
hole  has  to  be  made  in  the  second  piece  of  the 
slide-rest,  to  let  in  the  nut  for  the  top  piece. 
This  hole  also  serves  to  allow  all  the  water, 
rusted  iron  turnings,  and  dirt  from  accumu- 
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lating,  and  if  this  hole  is  not  cast  to  let  through 
the  nut,  it  is  advisable  to  drill  one  through. 
Often  the  feeding-screw  is  fastened  in  (see 
Fig.  9)  by  a  cap  which  takes  up  the  backlash 
thl-ough  a  couple  of  small  screws,  through  the 
steel  cap  into  the  slide-rest ;  but  this  method 
always  gives  trouble  in  a  lathe  from  the  in. 
ability  and  inconvenience  of  oiling.  The  lock, 
nuts  are  shown  outside  the  slide-rest  in  Fig.  9, 
with  a  washer  between  them  and  the  casting. 
The  thread  for  these  should  be  very  fine,  as  is 
the  case  with  most  locking  nuts.  A  word  now 
about  the  square  end  of  the  spindle.  Engineers 
generally  after  drilling  the  hole  through  the 
boss  of  the  handle,  drive  one  or  two  steel  drifts 


through,  until  the  square  hole  fits  the  end  of 
the  spindle.  An  allowance  of  V^in.  should  be 
made  in  fitting  this,  as  a  man  cannot  be  wasting 
his  time  trying  to  fit  the  handle  on ;  in  fact, 
some  makers  purposely  hollow  out  the  handle, 
as  in  Fig.  10.  Sometimes,  when  the  square 
hole  does  not  come  right  through  the  handle, 
it  is  necessary  for  it  to  be  turned,  as  shown  in 
Fig.  11.  which  leaves  clearance  for  the  hole  to 
be  slotted  out,  as  filing  would,  of  course,  be 
out  of  the  question. 

{^0  he  continued.) 


CHIEF  PHENOMENA  OF  THE  THREE 
PRIMABT  STATES  OF  MATTER. 

Bt  J.   DOUQLAS   SCOFFEBN. 

Fart  I.— Introduotory. 

I  HAVE  long  had  the  impression  — 
strengthened  and  confirmed  by  some 
degree  of  experience  as  a  teacher  of  natural 
science — that  no  slight  amount  of  blame 
attiiches  to  the  authors  and  compilers  of  a  great 
number  of  the  so-called  elementary  "text- 
books," constantly  being  put  forth  with  the 
implied  object  of  rounding  off  the  sharp  cor- 
ners, and  smoothing  down  the  seared  wrinkles 
of  technical  study. 

Curious,  indeed,  would  be  the  result  of  a 
return  framed  in  accordance  with  a  conscien- 
tious admission  of  failure,  of  the  numbers 
that  have  turned  aside  disgusted  with  them- 
selves from  the  threshold  of  science,  utterly 
unable  to  correctly  apprehend  and  apply  the  . 
beautiful  principles  which  she  at  all  times 
exhibits. 

Not  a  little  mischief  has,  I  am  convinced,  been 
brought  about  by  the  undue  importance,  which 
has  within  the  past  few  years  been  given  to  a 
collateral  department  of  mathemati(^  investi- 
gation, to  which  the  name  of  **  modem  geo- 
metry "  has  been  applied.  Viewed  in  its  right 
light  this  is  really  intended  to  supply  a  fitting 
superstructure  to  theoretical  reasoning  which 
the  student  has  already  gained  ;  but  it  appears 
to  me  a  matter  of  common  occurrence  for  the 
pupil  to  have  unfairly  thrust  upon  him  an 
exercise  of  this  character — forming,  in  fact,  a 
species  of  geometrical  charade — at  a  time  when 
he  can  barely  grasp  even  the  most  elementary 
demonstrations  which  are  to  be  found  in 
"  Euclid's  Elements." 

Far  be  it  from  my  purpose  to  seek  in  any 
manner  to  inculcate  a  want  of  appreciation  of 
the  manifest  importance  connected  with  a  cor- 
rect knowledge  of  the  theory  of  '*  Loci,"  and  the 
origin  and  attributes  of  "  Symmetry;"  I  am 
fully  aware  of  the  value  to  be  derived  from  an 
acquaintance  with  these  properties,  but  I  con- 
tend that  such  knowledge  should,  for  the  most 
part  form  a  subsequent  acquisition,  and  a 
thorough  grounding  in  legitimate  geometry — a 
primary  desideratum. 

Observation  has  shown  me  that  many  per- 
sons possessed  of  what  is  commonly  termed  an 
"  inquiring  turn  of  mind,"  have  in  reality  dor- 
mant  faculties  and  habits  of  observation  sus- 
ceptible of  being  attuned  to  the  successful 
prosecution  of  numerous  branches  of  recondite 
research ;  nor  need  we  marvel  that  so  many 
brains,  albeit  highly  speculative  per  se,  remain 
of  times  hopelesaly  barren  of  results,  if  we  con- 
sider for  a  moment  the  uninviting  way  in 
which  physical  science  is  for  the  most  part 
dished  up. 

Suppose,  for  instance,  wo  take  up  almost 
any  one  of  the  "elementary"  manuals  (and 
their  name  is  legion)  professing  to  guide  the 
student  in  his  obligatory  course  of  preparation 
tending  to  say,  the  Matriculation  Examination 
of  the  University  of  London.  We  shall  discover 
in  nearly  each  book  a  degree  of  sameness  and 
dearth  of  originality  such  as  to  render  the  task 
of  perusal  one  almost  of  oppression. 

Many  works,  it  is  true,  deal  with  the  leading 
facts  in  sufficiently  clear  language,  and  supply 
not  a  few  illustrative  examples  fully  and  con- 
sistently worked  out,  as  a  guide  to  the  learner 
in  his  subsequent  progress ;  and  I  use  the 
word  "  consistently "  with  an  object  which  I 
will  explain. 

I  do  not  include  in  the  category  of  such  text- 
books the  names  of  writers  who,  having  put 
themselves  to  infinite  pains  in  order  to  enunciate 
certain  fixed  and  immutable  laws,  forthwith 
rush  off  at  a  tangent,  in  medias  ret,  abruptly 
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from  known  genetala  to  generally  untnown 
particulara.  Witt  Buch  writers  it  appcara  to 
be  the  correct  thing  to  addresH  their  would-be 
followers  soinewliat  after  this  fashion ; — 
"The  primary  lawB  governing  this  branch  of 
Htudj  are  fuUj  elucidated  in  the  foregoing 
pagaa,  and  thej  can  easily  be  shown  to  rule  all 
the  known  caaeB  that  can  poasibly  present  them- 
selveB  for  consideration.  The  student  must 
bear  in  raind  that  nearly  all  he  can  attain  in 
the  way  of  proof  muat  ever  be  derived  from 
purely  geometrical  and  trigonometrical  func- 
tions— that  is  to  say,  from  the  judicioua  appli- 
cation of  the  teachings  of  Euclid  and  of 
A-lgebra,  neither  of  which  the  writer  feels  called 
upon  to  in  the  least  degree  explain  for  his 
benefit.  Indeed,  in  a  work  of  Buch  an  ele- 
mentary ehiracter  as  this  proteases  to  be,  such 
a  dissertation  would  bnt  entail  wholly 
necessary  labour  on  the  author's  part,  and  he 
leaves  it  to  the  pupil,  therefore,  to  obtain  this 
ahaolutely  essential  knowledge  of  working 
principles,  this  accurate  ocquaiutiince  with  the 
nature  and  uses  of  the  slid^-rule  of  science  as 
best  he  may.  It  will  sulSce  to  state  that  the  few 
special  cases  of  'composition  and  resolution  of 
forces'  capable  of  beingsolved  without  the  aid  of 
trigoaometTy  admit  of  easy  demonstration  by 
means  of  propositions  to  be  found  in  the  first 
and  second  books  of  '  Euclid's  Elements ;'  that 
many  of  the  phenomena  attendant  upon  that 
species  of  energy  which  we  t«rm  heat  are 
ordinarily  associated  with  an  examination  of 
the  mathematical  properties  pertaining  to 
adiahatic  lines  and  isothermal  curves,  derived 
from  the  rectangular  hyperbola;  o^d,  further, 
that  in  calculations  connected  with  gases 
OUT  object  is  to  find  numerical  expressions  for 
the  respective  aress  included  between  different 
portions  ot  these  lines  and  corresponding  pro- 
jections situated  upon  the  asymptotes  to  a  series 
of  such  curves.  Finally,  that  if  the  searcher 
after  truth  will  but  persevere  in  his  studies  he 
can  easily  calculate  the  continued  gravitation 
of  the  moon  towards  our  earth — that  is,  th 
«rbital  motion  which  this  celestial  body  ex 
hibits— by  means  of  an  extremely  simple  appli 
cation  of  a  proposition  occurring  in  the  third 
book  of  Euclid.  But  fq^  further  information 
relative  to  this  and  other  subjeots  of  a  s '  " 
nature,  the  reader  is  referred  to  the  mor 
able  manuals,  of  which  so  many  exist 
English  language." 

NoWiintbeabovesupposititiouainstancethere 
la  by  no  means  so  great  a  degree  of  exaggera- 
tion as  might  at  first  sight  seem  to  be  the  case. 
An  episode  bearing  upon  our  present  subject 
recurs  to  my  mind  at  this  moment,  and  as  " 
not  nninstructive,  I  venture  to  reproduce 

Some  few  years  since,  an  intending  cindid^te 
for  matriculation  placed  himself  under  my 
guidance  in  regard  to  the  science  portion  of  the 
curriculum  ;  and  in  physict  ho  elected  to  use  a 
small  work  from  the  pen  of  a  quondsim  master 
at  a  London  middle-class  school — himself,  I 
believe,  a  self-educated  man,  and  one  there- 
fore well  competent,  as  we  may  presume,  to 
judge  of  the  arduous  nature  of  all  primary 
advancement  in  technical  study.  Upon  my 
Msuiance  that  all  wouid  be  well,  could  ha  but 
master  the  method  of  proof  which  the  above 
author  adduced,  my  pupil  set  resolutely  to 
work,  and  tor  a  time  achieved  very  fair  success. 
At  last,  however,  ho  not  only  stuck  fast,  but  got 
"stuck"  in  a  way  which  woa  truly  piliablet- 
witness ;  and  I  will  explain  the  cau^e  of  faitui 
in  this  case,  as  it  was  but  typical  of  all  t<i_ 
many  similar  failures.  Most  of  my  reojlers 
are,  doubtless,  familiar  with  the  theoretical 
nature  of  the  screw — are  able,  that  is  to  say, 
to  view  this  mecbanicai  power  according  to  its 
true  construction — that  of  an  inclined  plane 
wound  around  a  cylinder,  and  forming  by  the 


intervals  between  successive  turns  of  il 


uppei 


edge   what   is  termed  the  "pitch"   of  such 

The  writer  of  the  work  in  question  had,  of 
course,  no  alternative  but  to  define  the  rc.tio  of 
the  power  to  the  weight  as  that  of  the  circum- 
fercnco  of  the  circle  described  by  the  moving 
force  to  the  distance  between  any  two  threads 
— i.e.,  to  the  "pitch."  Had  he  given  but  the 
least  degree  of  attention  to  the  requirements 
of  his  readers,  be  would  have  entered  upon 
some  ilight  explanation  concerning  the  relo- 
tioDS  subaiBting  t>etween  the  diameter,  radius. 


and  circumference  of  the  cirde,  nud  thus  hive 
at  once  rendered  the  whole  matter  clear  and 
suaceptible  ot  praotical  application.  It  cer- 
tainly appeared  not  a  little  unfair,  to  my  way 
of  thinking,  to  curtly  sum  up  the  desired  in- 
formation in  these  terms  :^"  In  this  machine, 
therefore,  it  is  obvious  that  P  ;  W  ::  pitch  of 
screw  :  2irror5rd."  (!)  As  a  very  natural  result 
of  all  this,  I  had,  at  a  time,  too,  when  my  pupil 
could  ill  aSord  to  take  up  even  the  most  ele- 
uentaryprinciplesof  trigonometry,  to  make  him 
loquainied  with  the  real  significance  of  these 
latter  values.  When  we  bear  in  mind  that  the 
matriculation  examination  demands  a  know- 
ledge of  but  the  first  four  books  ot  Euclid 
(together  with  the  most  familiar  "  riders  "  con- 
structed upon  them),  of  algebra  only  op  to 
quadratics,  and  of  trigonometry  none  at  all, 
I  am  fain  to  think  that  the  author  who  handles 
a  subject  in  the  above  manner  does  but  make- 
known  the  indifference  which  he  feels  in  regard 
to  the  expeditious  advancement  of  bis  reisers 
in  the  study  of  which  he  treats. 

Again,  in  the  usual  treatment  by  writers  ok 
mechanics  of  the  "  Centre  of  I're.^sures  ir 
Solids,"  and  of  the  "  Triangle  of  Forces,"  ] 
venture  to  note  errors  which  might  easily  bt 

Kelative  to  the^e  tiro  subjects  the  student  i= 
almost  invariii-bly  admonished  to  approach  theui 
only  when  he  has  succeeded  in  provini;  that 
"  the  angle  contained  by  perpendiculars  or 
parallels  to  two  straight  lines  is  equal  to  tin- 
angle  contained  by  the  lines  themselves."  N(. 
proof  could  well  be  more  simple  in  character, 
following  directly  from  Euclid  I.,  xii.,  but  it 
is  first  necessary,  as  I  have  already  hint«d. 
that  the  student  should  have  rendered  bimselP 
so  completely  conversant  with  the  application 
of  what  wc  may  not  inaptly  term  tht- 
geometrical  slide-rule,  as  in  reality  to  bavi' 
fulfilled  an  apprenticeship  to  a  course  of 
abstract  mathematical  reasoning  which,  in  this 
age  of  "cramming,"  hut  few  hive  time  to 
undergo- 

Speskiug  personally,  I  Lave  observed  whilsi 
engaged  in  imparting  instruction  in  elementart- 
chemistry  to  a  class  of  ladies,  that  they  needed 
only  a  simple  interpretation  of  the  mon 
crucial  features  ot  the  subject,  in  order  t" 
grasp  with  characteristic  correctness  of  appre- 
hension, phenomena  which  to  casual  observers 
would  bo  deemed  wholly  beyond  the  genera! 
capacities  of  an  average  sample  of  "sweet 
seventeen."  1  cannot  but  think  that  were  any 
one,  sufficiently  well  versed  in  the  varioui-- 
dotails  connected  with  elementary  mathe- 
matical, physical,  and  chemical  science,  to  ee: 
himself  resolutely  to  work  with  the  avowed 
object  of  ultimately  putting  forth  a  manual 
calculated  really  to  serve  the  purposes  of  ii 
"  teit-lKM>k,"  and  one,  moreover,  in  which  ever;,- 
diCGculty  or  impediment,  were  it  never 
so  visionary,  should  he  relegated  to  its  Ettinir 
place  for  logical  inquiry  and  scientific  diaeus- 
sion,  he  would  at  least  have  the  gratification  ti  i 
find  the  circle  of  his  disciples  gradually  enlarge, 
inaten.d  oF  rapidly  diminishing  and  ultimately 
falling  away  one  by  One  in  quest  of  *' fresh  fioldi 
and  pastures  new."  Frequently,  indeed,  has  the 
thought  framed  itself  in  my  mind  that  I  might 
perchance  possess  sulTicient  time  in  which  to 
execute,  and  ability  wherewith  to  fulfil,  so  great 
a  desideratum ;  but  I  incline  to  the  belief  tliat 
the  required  object  might  be  more  satisfactorily 
att.iined  were  I  to  meet  with  another  who  miiiht 
be  willing  to  join  issue  with  myself  in  this  pro- 
jected mental  venture.  Of  this,  therefore, 
perhaps  more  anon-  As  re^rds  the  suhjoctri 
which  I  propose  shortly  to  consider,  I  will 
merely  remind  my  aeientific  readers  that 
few  facts  connected  with  physical  rcscarcli 
are  ot  greater  interest,  perliaps,  than  thos,' 
relating  to  temperature  and  pressure  as  appliwi 
to  liquids  and  gases ;  while  the  theoretics  1 
aspect  of  a  body  deprived  ot  every  trace  of 
heit-ohms*— that  is  to  say,  atO'of  absolute  tem- 
perature —  affords  scope  for  a  cnnsidcrable 
degree  of  philosophical  inquiry ;  and  that  oti 
acqunin'anca  on  the  part  of  the  generality  of 
mankind — "the  hewers  of  wood  and  drawers  of 
water". — with  such  practical  hints  as  are  of 
essential  service  in  the  calculations  for  the 
determination  of  the  specific  gravities  and  rela- 
tive weights  ot  vapours,  or  of  varying  bulks  of 

■  I  prefer  this  riprsKsian  i  bat  can  we  juUlj  it  ia  n 


,team  under  increased  or  diminiahod  tem 
]ieratures  and  pressures,  cannot  bnt  be  pro 
ilnctiveot  some  good.  I  deem  it  well  to  hrinf 
these  prefatory  remarks  to  a  cloae,  and  propos) 
In  my  next  article  to  offer  some  obaervations 
touched  in  plain  language,  touching  thi 
simplest  of  the  known  conditions  of  matter- 
that  is,  the  gaseous  state.  And,  finally,  eeanf 
that  the  questions  which  I  sbaU  pass  in  aaaut 
vhat  brief  review  present  certain  intrind< 
iitBcnlties,  I  must  beg  that  my  readers  will 
bearwilh  me  in  my  endeavours  to  satislaetorilj 
accomplish  Uie  object  I  have  in  hand:  that 
they  will,  in  fact,  be  mindful  of  the  old  monkisli 
spigram,  "Invidiosus  Ego;  nan  Invidusene, 
Laboro  ["    


GEOLOOY  OF  IHS  POLAR  BSaiOlTS- 

A  T  a  recent  meetisg  of  the  QeoloKicml  Soeietj  s 
i\.  paper  was  coiniiianieal«d  by  Captun  H.  W. 
Fflilden,  R.A.,  F.G.S.,  and  Hr.  De  Buici,  W 
Majflity's  Oeoloiical  SiirvBy,  on  tha'  oeakigicil 
rsanlti  of  tba  Polar  Eipeditibo  uaitr  Adniial  Sir 
a.  Nare3,F.R.S-  The authori  dauriba  Ibe  L*«w- 
tiau  gnaigs  that  oecnpiM  lo  large  a  tnutt  in  Cunii 
as  citcndinii  into  the  Falar  area,  and  aUksoDds'- 
lyiug  tho  oldrr  PAlggoinie  rocks  of  the  Fury  AnU- 
pelaeo,  tha  cretocesaii  anil  Tertiary  plant.liaafiit 
bedi  of  Diacn  Idanil,  and  the  oolite*  and  hu  of  Em! 
Qreenland  and  8pitiihorg''D.  Newer  than  tka 
Laurentiin,  but  older  thas  the  fosiilifrroTU  rocki  ot 
Upper  Silurinn  age,  are  the  Caps  Biwun  brdi. 
forming  the  cout  lioe  bBtwccn  Scoreiby  Baj  i^ 
Cape  Croaswell,  in  Ut.  Sr  40' :  th«e  strtU  an  u- 
foatiliferous  slatos,  and  grit  dipping  at  verj  tii|h 
angUs.  From  tho  fact  that  Sir  John  Biskaribn 
found  these  ancient  rocks  ia  the  Hudion  Bay  tani- 
tiry  to  bo  dirt^etly  overlaid  by  limestooai,  eonlui- 
in);  corals  of  the  Upper  Silnrian  Niagara  tai  Oum- 
dsga  groap,  Sir  Roderick  Murehisoa  iBtamd  tb>t 
'  tho  Polar  area  was  dr}>  land  daring  tba  wluls  at  tta 
int^rral  of  time  ocdupied  by  tbe  depoiiticRi  of  itnli 
<  clnenhero  bstween  the  Lnnrenliin  and  tha  Cppa 
Silnrian ;  and  the  euminatioDs  by  Mr.  Slater,  Dr. 
I  Uantthton,  and  others  of  the  specimeaa  bronght  fnm 
I  the  Party  Islands  have  hitherto  t»an  ooniidend  to 
support  this  view.  Tha  epecimeni  of  roeki  ud 
I  tostils,  msra  than  2,000  in  nnmber,  hronght  by  1^ 
:  late  expedition  from  Qrianel  and  Hall  Laodi,  kit 
I  mado  known  to  us,  with  an  a1»cilnte  dsfrea  d 
certainty,  the  occurranee  of  Lower  SJnrian  ep«M 
'  in  rocks  QDdsrlying  the  Upper  Biluriaa,  bmI  H 
I  several  of  these  Lnwar  Silurian  forms  am  btM 
'  nited  from  the  Arotio  Archipelago,  then  oh  la 
littledonbtthatthe  La  wer  Silurians  are  there  praot 
j  ol-o.  The  eiteneive  areas  of  dolomite  of  a  mem 
colour  dijcoverod  hy  M'Clintock  around  tn 
'  mn^etic  pole,  on  the  western  side  ot  Boothia,  ii 
'  "■'--  ■^'■■"—•~  '-'--id,  and  in  Prinoa  ot  Wales  Lnd, 


..  jihly  a  portion  ot  the  Devonian. 

The  baiss  of  the  SUnrians  are  saan  in  Noitt 
lomorjot,  and  consist  of  finelv-atrati&ed  r«l  lyi- 
tone  and  slate,  restintt  directly  on  the  LMmatiiB 
ToaembtiB^bat  fonnd  at  Ca«  F 


geSinitidi. 


'  with  quarit  graios,  and  atill  higher  in  tha  aariai  ttt 
cream -coloured  limestones  ooma  in.  The  Sihuivl 
occupy  Prince  Altnrt  Land,  the  central  and  W(al«i 
portion  ot  North  Devon,  and  the  whole  of  ConwilEi 
Ixland.  Tbeoarbaniforoue  limeatinie  waa  diiecvMi 
rising  to  a  height  ol  3,01K)Ft..  on  the  aitreiaa  north 

,  aitst  of  Qrinncl  Land,  in  FieldcD  and  Parry  Pvia- 

<  sirlas,  and  coatuns  mani  species  ot  touila  is 
common  with  the  rocks  at  tbe  same  age  in  S^ 
borgpn  and  the  Parry  Arohipolago,  being  protaBf 
continnaa<<ly  eonnectfld  with  th*  limaatone  of  tlal 

I  area,  byway  oF  tha  United  State*  range  of  m^ 
tales.  The  coal-bearing  bcdi  that  uoderlie  tb 
cirbo]iiferoua  limesionei  of  Uclville  lalaad  iK 
ahf  oat  in  Qrinncl  Land,  bnt  they  ore  raprestoted  b] 
trne  marine  Dcronians.  catnbllahed  in  tbe  Pol* 
area  for  the  fifAt  time,  through  tha  determiEtatioa  a 
the  foeiils  by  Air.  EtheridKB.  In  America  a  vast  an 
is  corrrnd  by  crotsocaaB  rocks,  Tbalaweat  diviiin 
the  Dsbota  group,  contains  lignite  seams  ai 
nnmerons  plant    remains    indicating    a    tempoal 

'  flora ;  ovorlying  the  orataceous  Banes  are  varioi 
Tertiary  bods,  each  cbaraateriied  by  a  spedal  Hon 
tha  oldeit  contwoing  eul>-trapical  and  tropical  tona 
a;  various  pilme  at  Ksoene  type.  In  theovalTii 
Miocene  bcJa  the  character  of  tbe  plauli  iudiaat 

la  more  temperate  climate,  and  many  of  the  ipeci 
occur  ia  tho  Miocena  beds  of  Disoo  Island,  in  We 

I  Qr^cnland,  and  a  tew  of  them  in  bads  B<aooiab 
with  tho  :>i)ft.  coal  Beam  diteaveredat  Lady  Frank] 
Sound  by  the  Ute  expedition.  Tbe  warmer  Kmmi 
llnra  h  entirely  abicat  in  the  Anitie  area,  bnt  tl 
Dakota  beds  are  represented  by  tbe  "  AtUW  stasia 
of  We-i  Orroohind,  in  which  tha  leave*  of  diaatrl> 
donaua  plants  first  appear.  Bnaaatli  it,  ia  QraM 
land,  it  an  older  series  of  CTQlaeeens  plwat-bearin 
liedt,  indicating  a  somawhat  warmer  olimah 
rncmbling  that  ciperienced  ia  Egypt  aal  tba  Caoai: 
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blaodji  at  tbe  pment  time.  In  thn  Inter  Miocene 
Ms  of  Greenlaod,  Spitsb^rfren,  and  the  newly  dii^- 
eofend  beds  of  Lady  Franklin  Sonnd,  the  plantn 
beloofr  to  olimatal  eonditionn  30''  warmer  tlian  at 
pment,  the  most  northern  localities  markinfr  tbe 
flddevt  conditions.  The  common  fir  (Finns  abicn) 
WIS  diaeorered  in  the  Qrinnel  Land  Miocene,  an  well 
lithe  birch,  poplar,  and  other  treen,  which  donbtlcps 
otended  acroes  the  polar  area  to  Spitsbergen ,  where 
tbej  also  oeenr. 

▲t  the  present  time  the  coasts  of  Grinnel  Lnnd 
nd  Oreenland  are  steadily  rieirfif  from  the  sea, 
leds  of  glado- marine,  with  sbelb  of  the  Phuxo  ^peeipH 
u  are  now  living  in  Kennedy  Channel,  extending 
up  the  hillsides  and  valley  slopes  to  a  hoisht  of 
1,000ft..  and  reaching  a  thickness  of  200ft.  to 
900ft.  These  deposits,  which  have  mnch  in  common 
with  the  "  bonlder  clays  "  of  English  geologistfi,  are 
formed  by  the  deposition  of  mud  and  sand  carried 
devn  by  Fummer  torrents,  and  discharged  into 
fierds  and  arms  of  the  sea,  covered  with  stone  and 
gnrel-laden  floes,  which,  mi^lted  by  the  heated  and 
tsrbid  waters,  prreipitate  their  freight  on  the  mud 
bfkvw.  As  the  land  steadily  rises  these  mud  boils  are 
etevated  above  the  sea.  I^ho  coast  is  fringed  with 
tktioe-foot,  forming  a  flat  terrace  50  to  100  yards  in 
breadth,  stretching  from  the  base  of  the  cliffs  to  the 
wa  margin.  This  wall  of  ice  is  not  mado  up  of 
boim  sea  water,  bnt  of  the  accumulated  autumn 
mewfall,  which,  drifting  to  the  beach,  is  converted 
info  ice  where  it  meets  the  sea  water,  which  splashes 
trerit. 


f>mall  electromotive  force  independent  of  thermo- 
electric effects.  When  the  platinum  and  Ipad  strips 
were  connected  with  the  electrometer  the  deflections 
were  found  to  >»<*  too  small  for  decided  coRClusionfi 
to  bo  drawn.  Wo  shall  proceed,  when  time  allows 
us,  with  the  investigation  of  metallic  voltaic  celld." 


A  NEW  GALVANIC  CELL. 

QUITE  a  new  form  of  galvanic  cell  was  described 
at  a  meeting  of  the  Hoyal  Society  lately,  in 
fito  reading  of  a  paper  *'  On  Contact  Theory  of 
Voltaic  Action,"  by  Profs.  A^rton  and  Perry,  of 
the  Engineering  College,  Tokio,  Japan — namely,  a 
dflseription  of   a  cell  composed  entirely  of   metal. 
Iti  importance  may  be  judged  of  from  the  fol?owii-g 
pirticnlars   communicated    by  the   authors: — "ft 
■sy  be  known,"  they  state,  "that  when  rods  of 
sine  and  copper  are  placed  in  mercury  and  connected 
with  an  electrometer  no  charge  is  observed.     If 
known,  this  may  have  been  regarded  as  a  crucial 
test  of  the  truth  of  the  common  theory  of  compound 
■i^ic  circuits.    Whether  the  zinc  and  copper  sre 
IB  contact  out.-«ide  the  mercury  or  not,  the  amalga- 
Bstion  of  the  line  appears  to  proceed  at  the  same 
late.    Now,  it  seemed  to  us  tnat  in  this  caso  the 
iBpnritiea  and  great  conductivity  of  the  zinc,  with 
the  great  liquidity  of  the  amalgam,  and  the  close 
prozimity  of  foreign  particles  to  pure  metal,  caused 
the  amalgamatiou  to  be  produced  by  local  action 
•lone,  io  that  the   snpply  of   available   chemical 
nmgj  for  the  production  of  a  current  from  the 
■ne  to  the  copper  was  exceedingly  small ;  and  we 
have  no  doubt  that  at  low  enough  temperatures, 
when   tho   amalgam   loses   its    litiuvlity,  such  an 
imagvment  becomes  a  simple  voltaic  cell.    It  was 
MonHary  for  ns  to  use  instead  of  sine  a  metal  of 
aUeh  the    amalgam  is  nearly  solid    at   ordinary 
temperatures.    On  inquiry  we  foucd  that  ma^rnef  ium 
was  toeh  a  metal,  and  on  the  first  trial  we  obtained 
a  rssnlt  corroborative  of  the  above  theory.    Strips 
«(  platinum  and  miHmefiium,  metallically  attached 
to  the  elre'rude^  of  tho  electrometer,  were  dipped 
iilo  mercury,  which  was,  perhups,  slightly  impure 
Imn  the  presence  of  other  metals,  but  which  had 
pnriaaely  been  washed  with  diHtilled  water,  and 
Und  well  dried.    There  was  a  sudden  large  deflec- 
tisa,  the  amount  of  which  fluctuated  very  much 
ifki  wards,  but  which  was  always  conf-idorable,  and 
CB  the  same  side  of  the  zero.    On  sncc^ssive  rc- 
vmals  of  the  electrometer  key,  tho  di  flections  to 
ngbt  and  left  of  sero  were  found  to  be  nearly  iKiual 
ts  one  anothc  r.    In  a  short  time  there  seemed  to  be 
■■  increased  steadiness  in  the  amount  of  dt  flection. 
When  tho  platinum  and    magnesium  were  short- 
dreaitcd  fcr  tome  minutes,  tho  dt  fleet  ion  had  do- 
lidedly  increased  in  amount  on  Leirg  again  insulated, 
lad  this  occurred  aft«r  every  t-hcrt  circuiting.    To 
iilmuine  the  elect ro-motivo  force  of  the  arrange- 
■cnt,  strips  of  pHtinnm  and  magntniuu,  scrnpf>d 
i«rr  dean,  were  dippi.d  into  pure  uif-rcury  which 
ku  previously  been  wahhcd  with    diHtilled   water 
ad  well  ^ried.    The  mazimnm  electromotive  force 
sbluned  was  1'5G  volts,— that  is,  about  one  and  a 
Wlf  times  the  electromotive  force  of  a  Danieirs 
eoD,  Uie  platinum  cr'rrefponding  with  the  copper 
pbte  im  the  Datiiell's  cell.    It  may  be  possible,  by 
f  chenieal  or  other  mear.s,  or  by  using  another 
■etal  than  magnesium,  to  give  cou:<tAiicy  to  this 
■taegement,   and,   as   its    internal   rosistauce   is 
atniMlv  smaP,  tho  erll  may  )>e  of  great  practical 
Vf  for  tfae  frodnction  of  powerful  currents.    It  u:ay 
he  zfmarked  that,  as  an  amalgam  may  be  caxily 
Mpsiaied  into  its  oompartments  by  distillation,  such 
s  edJ,  by  suitalde  arrangements,  ctin  bo  kept  in 
istifB  for  an  indofiT:ito  time.     We  have  cxauiimtl 
ft cireait  eompo»e<l  of  themctnls  plntinuui,  tin,  urd 
kid,  and  the  coil  of  a  giilvauometcr.    On  raiding 
ttetsoiferataTeof  the  tin  gradually  wo  fouml  that 
tee  was  m  ourrent,  and  that  it  grailually  incrca^cil. 
^gai  fJMnpee  in  the  carrent  w(^re  oWervabje  at,  the 
■•nsf  point  of  the  tin,  and  there  E<}cmtd  to  be  a 


NEGATIVES  ON  PAPER. 

IN  tho  bulletin  of  the  Belgian  Photographic 
Association  there  is  a  communication  by  M. 
Laourenz  on  the  employment  of  paper  instead  of 
glass  in  tho  dry  plato  processo.').  Paper  or  card- 
hoard  is  waxed  in  tho  ordinary  manner,  and  iit  next 
rubbod  over  with  talc,  when  it  is  ready  for  collo- 
dion i^ing.  To  do  this,  alcohol  is  floated  over  a  sheet 
of  gla!>s  rather  litrger  than  the  paper,  and  the  paper 
is  placed  on  the  gla«s,  and  after  covering  it  with 
blotting  paper  a  soft  roller  is  poescd  over  the  surface 
to  expel  tho  excess  of  alcohol.  (We  may  remark 
thiit  an  ordinary  woo<len  roller  covered  with  felt 
will  answer  the  purpcs^e.  Or  if  a  sheet  of  paper, 
aho  waxed,  be  placed  over  the  blotting  paper,  the 
ordinal^  squeegee  may  be  employed.)  The  collodion 
is  applied,  and  the  remaining  operations  arc  pro- 
ceeded with  as  usual.  After  tho  prescrrative  has 
been  us(d,  the  paper  is  suspebded  by  ono  comrr  to 
dry.  Too  thick  cardboard  should  not  bo  used,  as 
it  is  apt  to  warp  in  dr\  ing.  This  paper  is  placed  in 
the  dark  slide  behind  a  glass  plate  aiid  then  oxposcd. 
Tbo  development  is  conducted  in  the  uswil  way,  by 
replacing  too  paper  on  a  glass  plate,  or  by  using  a 
dev<^lopirg  di^n. 

The  writer  remarks  that  this  negative,  if  printed, 
would  irhow  tho  grain  of  the  paper ;  so  in  crder  to 
avoid  this,  the  film  is  detached  after  being  gela- 
tinised. The  gelatine  solution  is  prepared  as  fol- 
lows :— Gelatine,  20  parts  ;  water,  100  parts  ; 
glycerine,  2  to  4  parts,  according  to  its  concentration. 

The  gelatine  is  firrt  allowtd  to  swell  in  part  of 
the  water,  and  the  remainder  added  boilirg,  or  by 
heating  ovrr  a  water  bath.  '1  he  glycerine  is  added 
last,  and  the  solut'.on  is  then  filtered.  This  solution 
is  poured  on  the  film  at  a  temperature  of  from  85 
to  i)5''  Fahrenheit,  niid  is  allowed  to  dry.  The  film 
is  then  readily  detached,  and  the  author  says  that 
he  nevt  r  meets  with  a  faUnre.  This  process  answtrs 
well,  no  doubt,  but  we  should  feel  inclined,  after 
getting  tho  negative,  to  ailopt  Woodbury's  plan  of 
utilisirg  the  film  for  printicg— viz.,  to  coat  a  plate 
with  gelatine,  to  which  a  little  chrome  alum  has  been 
applied,  and  then  to  bring  the  film  in  contact  with 
it.  In  this  operation  tho  gelatine  is  allowed  to  dry, 
and  is  then  immersed  in  hot  water,  and  when  still 
tacky  the  film  is  brooght  in  contact  with  it  by  means 
of  the  Fqueegee,  a  film  of  water  being  between  it 
and  the  plate.  This  gives  a  very  compact  way  of 
carrying  a  srnsitivo  surface  in  tho  field,  and  is 
capable  of  being  utilised  by  any  one.  Wo  recom- 
Lnend  a  washed  emulsion  as  bfing  the  most  suitable 
sensitive  compound  io  uM.^Photoriraphic  Journal. 


in  each  case  a  morsel  rose  along  the  gullet,  tho 
iinimal  chewed  it  for  a  few  seconds,  then  swallowed 
it  aeain. 

We  will  now  state  the  concln.<>ion9  which  M. 
Toui*8aint  draws  from  his  numerous  experiments. 
They  are : — 

1.  That  the  rarefaction  of  the  air  in  the  chest 
cavity  is  the  cause  of  passage  of  the  food  from  the 
paunch  into  the  vullet,  and  that  therefore  no  proper 
prerions  formation  of  the  morsel  occurs ;  the  suppo- 
sition, therefore,  of  an  organ  for  forming  the  monel 
is  erroneous* 

2.  lliat  it  is  necessary,  in  order  that  rumination 
may  tak^  plaeo,  that  the  food  Vie  very  much  diluted 
in  that  part  of  the  paunch  which  is  next  the  gullet. 

3.  That  the  rarefaction  of  tho  air  in  the  lung  is 
produced  by  a  contraction  of  tho  diaphragm  omn- 
ciding  with  closure  of  the  larynx. 

i.  That  this  diminution  of  pressure  within  the 
lung  is  indinpensable  for  the  entrance  of  nubstanees 
into  the  gullet,  for  if  an  openiiig  be  made  into  the 
windpipe,  thus  neutralisirg  the  action  of  closure  of 
the  larynx,  the  ribs  come  to  the  aid  of  the  diaphragm 
and  rise  suddenly  and  simultaneously  with  it,  so  as 
at  one*  lo  produce  this  diminution  of  pressure. 

5.  That  in  rumination  rarefaction  of  the  air  is  the 
only  force  which  has  to  be  postulated,  and  that  the 
stomach  is  inactive. 

G.  That  the  depressing  action  of  contraction  of 
tfae^  diaphragm  exerts  its  influence  even  on  the 
cavities  of  the  heart,  and  so  much  the  more  on  the 
lar^o  vessels  of  the  chest  cavity. 

7.  That  rumination  can  be  produced  artificially  by 
causing  a  t^trong  contraction  of  the  diaphragm, 
through  stimulation  of  the  proper  nerves  (nerri 
phronici). 

M.  Toussaint's  further  experiments  on  the  phe- 
nomena of  vomiting,  retching,  and  swallowing  do  not 
appear  to  have  led  to  results  which  are  not  open  to 
objection.— Jf)cr  Na t urft  ^rscher. 


THE  MECHANISM  OF  RUMINATION. 

THK  force  by  which  in  ruminants  food  is  brought 
back  from  the  first  stomoch  into  the  mouth  has 
hitherto  been  attributtd  either  to  the  stomach  or  to 
the  gullet,  but  exact  data  have  not  been  furnished 
with  reference  to  the  share  of  there  organs  in  the 
process.  In  a  dissertation  recently  published  in 
Lyons  M.  Toussaint  describes  an  experimental  in- 
vestigation of  this  question.  By  means  of  the 
graphic  method  he  has  demonstrated  that  the  cause 
of  tho  food  rising  along  the  gullet  is  rarefaction  of 
tho  air  in  the  cheft  cavity,  and  90  is  to  besought  in 
thu,t  portion  of  the  gullet  which  lies  in  tho  che&t 
cavity.  This  rarefaction  is  produced  by  a  sudden 
contraction  of  the  diaphragm  coinciding  with  closure 
ef  the  larynx  :  thus  the  food  floating  in  the  liquid  of 
the  first  stomach  i.n  sucked  into  the  gullet.  A  reflex 
contraction  of  the  right  ^trand  of  tho  diaphragm,  in 
conseqnence  of  the  proF-sure  of  the  food  on  the 
mucou.'^  membrane  of  the  gullet,  closes  tho  lower 
end  of  tho  puHft.  and  so  limits  tho  quaiitiiy  of  the 
suWtar.ce  which  can  pass  into  tbi>«  cunal ;  then  tho 
frod  comes  quickly  into  tho  mouth,  and  chewing 
commences. 

Th'>e  various  phenomena  take  plaeo  in  a  very 
short  time,  and  without  the  aid  of  the  graphic 
nu-ibod  it  would  be  impos^-ible  to  accurately  dcter- 
mitio  their  duration,  and  the  mo.^o  of  co-operation 
of  the  different  organs  iu  the  process  of  rumi nation. 
Besides  the  press? ure  of  tLc  air  iu  the  respiratory 
pss<>Hgf;s  M.  Toni'H.aiut  htLA  graphically  determiutil 
quite  a  Bcrie=i  of  other  acconipaiiying  phecomet  a,  and 
from  I'u.^  coincidt'uce  iu  lime  of  a  group  of  tho  phc- 
nomma  he  bAs  been  able  to  prove  the  lole  of  dia- 
phrasrm  in  tho  act  of  rumination— -a  rule  hitherto 
hardly  su^pe^tpd,  but  very  import.mt. 

If  tho  diupiir>igm  bo  paralysed  by  section  of  its 
motor  nerves,  ruuiinatioTi  cuu  >i  t  fake  place  tltrou^h 
sudilcn  elevation  of  the  rits,  whirh,  instead  of  the 
siukiiig  of  the  diaphragm,  operates  to  cause  a 
diniiiiUtioc  of  pn s<nro  in  til's  chevt  cavity. 

M.  Toussaint  couM  nl^o  produce  rumination 
artificially.  Ho  Htimulat<d  the  motor  mrves  of  the 
dLiphragm  while  on  assistunt  stopped  tho  nostrils  ; 


THE  A.NALOGT  BETWEEN  LIGHT 
AND  SOUND.-IIL 

By  Pkof.  W.  p.  Barkett. 

'TTTE  might,  if  there  was  time,  point  out  that 
T  7  this  .analogy  extends  even  to  tho  lUtaila  of 
absorption  and  radiation.  One  reference  will  suffice. 
I  presume  many  of  yon  are  familiar  with  the 
magnificent  generalisation  of  Kirchhoff,  who  has 
shown  us  tho  composition  of  the  sun  from  the 
ab^^orption  of  certain  luminous  rays  emitted  by  its 
incandescent  nucleus,  ff  a  growing  gas  emits  a  cer- 
tain character  of  light,  it  will  absorb  precif'ely  that 
character  of  liffht  when  cold.  If,  for  example,  a 
heated  eas  emits  a  certain  red  light  it  will  when 
cold  ab?orb  a  similar  red  light.  If  a  body  emits 
certain  green  rays  when  it  is  cold,  the  vapour  of 
that  Fubstaiicc  will  a^^sorb  similar  gpreea  rsys.  Now 
this  reciprocity,  as  wo  may  call  it,  of  radiation  and 
absorption  is  beautifully  illnstrated  in  the  ca»e  of 
sound.  In  fact,  we  obtain  the  olearest  notion  of 
the  optical  law  from  the  parallel  experiment  in  tho 
phenomenon  of  sound.  1  have  hrrc  a  whole  series 
of  difftrent  tnning  forks,  two  only  being  of  the  same 
pitch.  Againct  one  of  those  (A,  Fig.  G),  which  is 
now  silent,  I  place  a  little  suspended  bead ;  now  I 
will  sound  any  one  cf  these  other  forks  which  is  not 
in  tune  with  it,  and  it  will  have  no  effect  upon  the 
silent  fork,  bat  if  I  pound  the  fork,  B,  which  is  ex- 
actly in  tune  with  thr>  one  row  silent,  the  vibrations 
emitted  by  the  sonnding  fork  will  bo  taken  up  by 
the  Filer  t  fork,  A,  and' I  expect  you  will  find  the 
l)end  will  bo  pui<bed  away  by  tho  ribrations  of  the 
fork — tho  movement  of  tho  bead  indicating  the 
ribrations  as  we  saw  at  tho  beginning  of  the  lecture. 
You  sio  by  the  shallow  on  the  screen  the  bead  is 
agitated  directly,  and  if  I  quench  the  sound  of  the 
fork,  B,  tho<>e  near  will  hoar  n  faint  whisper  of  the 
note  persisting.  That  is  due  to  the  ribration  of  A ; 
which  has  taken  np,  and  is  now  giring  forth,  the 
vibratirg  rncrgy  it  has  absorbed  from  B.  I  will 
now  stop  this,  and  fix  the  least  piece  of  wax  to  one 
of  tho  prongs  of  A,  so  as  to  make  it  a  little  flat. 
The  period  of  the  two  forks  now  slightly  differs,  and 
you  notice  that  there  is  no  response  on  the  part  of  A 
whin  I  E<trike  B ;  quickly  removing  the  wax  from 
A,  matters  are  rcstorod  to  their  original  condition, 
and  tho  dancing  of  the  huge  shadow  of  the  bead 
shows  that  A  once  more  responds. 

This  interesting  experiment  is,  then,  the  exact 
analo{iun  of  the  phenomena  of  selective  radiation  and 
absorption  referred  to  previously.  A  sodium  flame, 
for  example,  emitting  light  of  a  bright  yellow 
colour,  cori-osponds  to  our  sonnding  fork  ;^  cool 
sodium  vapour,  br  cause  it  is  capable  of  vibratinp;  in 
tho  same  period  as  its  glowing  vapour,  absorbs  bght 
of  that  particular  ytillow  cliaract*>r,  and  hence  corre- 
sponds to  onr  reciprocating  fork  A .  Considerations 
such  as  these  have  led  to  tbo  belief  that  sodium 
vaiiour  cxipts  in  the  atmosphere  round  the  sun,  be- 
cause, from  among  exactly  tho^o  rays  which  sodium 
itflelf  would  give  us,  if  it  wero  burning  on  the  sur- 
face of  the  earth,  a  portion  of  the  light  of  the  sun 
has  been  robt>cd.  \eu  will  notice  here  how  helpful 
is  the  analogy  in  the  case  of  Eound  ;  how  it  enabUa 
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Not  0DI7,  hoirefer,  cmn  >  w>? 
be  Bocepted  b;  bodies  ia  naieo:  . 
be  mmde  to  ertinguieb  or  to  Htrengtben  nnothfr  by 
it«  eoklnceDcs  nitb  it.  OF  tbia  we  ma;  gain  an 
eicellsQt  coDDeptiou  from  Wbeatitone's  bwntiFul 
vftTo  appuntiu  wbtcb  I  have  hpre.  Yon  mnj 
imagine  tbia  woTelike  row  of  builds  to  be  eitber  a 
ware  of  i>aund,  or  a  wate  oF  light,  or  a  vaTS  of  tbe 
BM,  and  bj  moTing  this  slide  to  and  fro  I  can  cnn^e 
tbewBTstotniTelbBekwardB  and  forwards.  Then 
I  baTS  bere  the  mema  oF  producing  a  eecond 
Bjateia  of  wavet,  and  wfaen  tbe  hollows  of  one  set  of 
wBTes  coincide  with  the  hollowa  of  the  other  set, 
the;  will  produce  a  hollow  twioe  tbe  dpptb,  and 
when  the  ereeta  of  one  Bet  eoincide  with  the  cre^tB 
of  tbe  other  tbe^  produoe  a  crest  twice  the  hright, 
hut  vhen  a  crest  coincides  with  s  hollow  than  we 
iball  Bud  that  initead  ef  getting  a  ware  twice  aa 
great  we  shall  get  no  wave  at  all,  beoaoBc  tbe 
tendencT  of  one  wnre  will  be  to  moTe  apwarda 
whilst  the  other  tnoiej  dawnwards,  and  thns  a  leiel 
line,  or  calm  is  prodacM.  Waxei  in  this  condition 
are  raid  to  be  in  opposite  phages. 

Now  I  want  to  show  700  the  actual  effect  of  this 
in  the  case  of  yBOund  and  light — that  is  to  say,  the 
destmction  of  one  tound-bnring  ware  I7  another, 
and  the  deatnietioR  of  one  ligbtbearing  wave  bj 
another.  Thii  is  termed  the  tnlerferenet  of  waTee, 
and  we  will  try  to  exhibit  it  ia  the  ease  oF  sound 
fint.  When  1  strike  a  tuning  fork,  tbe  two  prongs 
of  the  fork  are  tending  off  two  sets  oF  wares  ;  and 
if  I  place  tbe  fotk  OTer  a  jar,  so  thst  the  two 
prongs  shall  ■ml  ware*  into  Iha  jar  in  the  rama 
phaie.  ffe  get  a  sound  of  greater  intsBiit;  than 
woald  be  produced  by  one  prong  i  hut  I  can  plsc 
the  fork  in  such  a  peiitiou  that  the  wave  prodnccd 
from  one  prong  ^  in  a  phase  exactly  opposed  to 
that  of  the  ware  produced  hj  the  other  prong  ;  then 


ares    not  matter.     Farther,  there  is  only  half  a  step  be-  \ 

tween  strength  and  destroction.     Half  a  wave-length     ( 
luad    behind  another,  we  hare  perfect  eilenoe  1  but  with     , 
on  \  two  half-lengths'  diSerenoe  the  wares  coincide  aud     1 
'  they  are  strengtheaed. 


anding  pulses  Bill  n 
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and  we  shall  hare  petfeot  sileasa  resulting  from  the 
coincideoos  of  two  aoundB  in  opposite  pbass*.  This 
I  an  obtain  liy  mrrely  placing  tbe  fotk  ot'liqualy 
to  the  jar,  and  it  I  tars  it  baekwards  and  forwards 
Uie  sound  comes  and  goen  alternately,  A.  similar 
bebariooria  exhibited  rerj  well  by  taking  two 
toniEg  forks  rrry  nearly  io  naisoa.  If  they  ar* 
only  slightljoatof  tuns,  the  Tibrstions  of  one  will 
nealralUe  for  s  moment  the  ribrations  of  tbe  otbf  r, 
and  we  ahall  bare  iatrrrals  of  aoand  and  of  eilence 
regnlarlT  lucceeding  each  other.  These  are  the 
■o-called  "beats"  in  miwic,  and  the  rhjtha.ic 
■welling  forth  and  then  subsidrnce  of  the  rstoltant 
sound  from  these  two  very  slightly  dlsscaaat  forks 
can  be  heard  by  erery  ooe  preieot.  By  mean?  of 
two  peadulunis  of  the  same  length,  this  fact  of 
inlerference  can  be  made  erideat  to  the  eye.  If 
the  pendslama  are  bolh  startfd  at  the  same  phase, 
they  will  streagthen  one  another ;  but  iF  they  are 
'■  '■'     '   opposite  phases,  their   ------  ■■■    '  -- 


briffly  r 
.        .      phenon 
pointed  out  by  Dr.  Thomas  Yoan.., 
-nterference  of  Board  inferred  that 
.ighls  similar  action  mn*t  take  place.     I  will  rot 
read  to  joa  tbe  deacription  be  girea,  whioh  I  baTe 
'lis  early  memoir  on  the  Bahjeet,  bat  it  will 
lient  for  yon  to  bear  in  mind  that  from  tbia 
'non  of  the  interfereaoe  oF  aound  pulses-' 
these  beats  which  jon  hare   just  now  heard— Dr. 

'  iferrad  the  eiisbancs  of  comupouding  beata,     .— 
e,  in  the  case  of  light ;  that  two  varea  of    ill  >t 

opposite  phasei  ought  to  "~" '"'"   —     '""  " 

ind  produoe  darkness,  and  i 
to  tbia  theory  that  be  gayi 
known  as  Newti    ' 


colours  that  yon  obserre  in  a  soap  bobble,  the 
■loun  of  thin  Alms.  Here  I  hare  on  the  somen  an 
iiga  of  these  Newton  rings  ;  a  glass  lens  is  laid  on 
lerel  plate  of  glass,  and  tbe  slight  interval  be- 
.  fsen  thrm  gires  rise  to  these  Toiel^  bands  of 
colour.  Using  red  light  instead  of  white,  yon  see 
of  light  and  darkness  ;  and  these  interrala 
of  daikneis  are  prodaeed  by  two  aeries  o'  waves  of 
i|hte  ■     ■■ ='--'- '"- ^-' 


started 

shorter    than    the     other,    then     they 


>  Uttle 


—    __.     ,    .___,    _ltemately 

DuoLipthen  and  neutralise  one  another. 

Thia  pheoomenon  can  be  made  eridsnt  by  other 
means.  Here  is  an  apparatoB  designed  by  Ecenig, 
of  Paris,  aod  here  is  ooe  1  designed  the  other  day. 
It  ia  a  tubolar  ring  of  brass,  and  if  a  whistle  bo  in- 
troduced at  the  top,  it  being  placed  in  a  oertiin 
poBitlon,  yoa  will  hear  the  aound  of  the  whistle 
readily,  but  if  you  pkoe  it  in  auob  a  position  that 
the  path  of  one  wave  has  to  travel  throngh  a  longer 
branch  than  ths  other,  a  certain  pnsitien  will  be  or- 
rired  at  in  which  tbe  two  wares  will  be  in  opposite 
phases,  and  however  loudlr  yon  blow  the  whistle  no 
■oand  will  coine  oat  of  the  lube.*  It  seems  rery 
remarkable  that  two  aoanda  can  proditee  sileneOi 
but  we  most  remei 


can    prodU' 


!  apparatni  mentioned  in  the  le 


.( Fig.  7)  to  whiob  tbe  montfapiea 


la  three  loottiu  of  a  drole ;  tbe  otbar 

Um  Botile  N  Is  attiehed,  is  half  a  oir..., _ 

dlamater  that  it  ilidea  (real*  sTsr  the  tobe  A.    When  the 
.~,i.i.  j<.^.*.<_i. ...  .u-  -oulhpleos,  the  path 


diametrleaily  opposite  the  i 


B  cotTMpondinglj  ahorteoed ;   the   path  o 
Jelni  now  oimioid,  a  point  in  soon  rr«hed  where 
ind  Is  nearly  obtitsratod.    Employing  a  anitsble 


lengths  of  the 
te  the  pnnoiplB 


pitob.pipe  inserted  at  H,  tbe  eiperir 
A  ooBtiaoona  blast  oC  air  shoidd  b 

flnt  la  uUfrly  Kdinjuiihsil liy  iilterlDir  thenlat^'^gtiu 
ottfaatubs).  By  puablng f- •-••—""--'■■ ■■  "■- 

-- " KDBtittll 


sta  agidn  oomte  out;  thns  ths  aound  of  the  ^teh-ptpe 
la  ba  tomeil  on  and  oS  at  pleasan.    In  thia  case  it  ia 

irfobahly  tbe  *-' — * *' ■  — • •   ■ 

rather  than 

oiVOiUepbaiM. 


w  ol  two  jroirsMlTe  w 


what  can  he  the  resemblaooe  between  a  paii 
Kubens  aod  a  sonata  by  Beetboren ;  but  1 1 
ivill  agree  with  me  that  this  relatioDabip  wil 
oonoeivable  it  ws  ooaaidar  (bis  matter  tcu 
moment-. 

All  tbe  oomposite  sounds  of  Ungoage, 
tromplpi  notes  of  an  oraheatra,  are  the  res 
[ew  simple  tones  rariaosly  combined.  8c 
oolouta  of  an  antumn  landaeape,  or  on  the 
lanras  of  a  Turner,  are  the  prodaot  of  a  fe; 
coloun  Tariously  blondod  and  juitapoaed.  ', 
I  uied  not  remind  yon  that  erery  pigmen 
3wn  natural  aelection  derirea  its  ooloar  t 
Boiourlesa  rays  oF  the  ann.  Now  the  prisi 
tegratfa  white  light,  and  aorte  its  cenatitne 
1  gradaal«d  terirs  oF  wavelengths,  giving 
sxqaisile  band  of  oolour  joa  see  upon  the 
sailed  the  eppctrum.  In  like  manner  ' 
malyie  a  musical  composition  and  arruige 
ttiCaents  into  the  seqaenee  of  notes  ca 
musical  seals.  The  sncceasion  of  colours 
ipeotrum  follows  an  invariable  and  hai 
lamely,  going  y  ■'■ '-   — ' 


■ellow,  green,  bine,  indigo,  and  violet.     An< 

.ny  other  arrangement  oF  these  cokiurB  is  lei 

.fair,  so  also  is  any  attempt  to  aioend  or  deS' 

jsmnt  than  by  following  the  sequence  of  1 

of     D,  B,  F,  O.  A,  B.     Here,  however,  let  os  b 

ird,  tor  no  doubt  mueb  of  the  pleuars  g 

I  sprctruni  is  due  to  its  delicate  grada 

our,  to  imitate  which  in  masio  we  ought 

m  more  notes  tbaa  are  to  be  found  wi 

*Te  of  Mr.   Bossnqnet's  beantifal  cnh 

[an.  that  is  to  be  seen  ia  the  la>n  collectio 

ilaiued  sound  of  the  common  chord — as  j 

its  parity  by  these  eietlleot  tnninc  tori 

by  KtBuig  of  Paris— produoae  on  the  eer  a 

'elioious  impreation  of   conscious   repose 

._. ,v,u  u,  "..-.     -'hioh  the  spectrum  produce*  on  the  eye; 

those  b^ntifni  1  karmony  of  these  forks  w»  hare,  »»thtt' 


ainbou  0/ sound,    

more  poetical  than  physieaL  For  the 
tnalogy  to  the  spectrum  should  be  fonnd  in 
rather  than  in  harmony;  in  the  sequence, 
bl'nding  of  tonrs. 

Sir  base  Newton,  however,  lent  the  ant} 
His  great  name  to  the  considiration  of  the 


,  each   otlMr.     We  have  here  the  analogm 
-  _.  beats  in  mutic  ;  in  one  ease  the  eitinetioni 
distributed  in  space,  in  the  other  ia  time ;  a  cha 
teristic  difference   which   is  eren  more    strikiuBij     -— ,, 
manifest  in  the  case  of  mosic  and  oohinr.     Snbee-    *™*\ 
quently  to    Young's    time,   Preinel    sncceeded    in    ^  Light  ar 

making  two  rays  of  light  passing  through  slightly    ■-'■ — ■ 

different  paths  to  interfere,  so  aa  to  en^rely  deaicoy 


coloured  bodlss  do  of  la 


Idc 


lie  prlnoiple  of  loterfennoa  tiraC  adrsnoed  by  Dt 
g,  from  the  sound  analogy,  did  more  tban  anjtbini 
3  Htabllsh  the  nndnlatorr  theory  ef  light ;  a  prin 
which,  Bir  John  HBrtahel  remarks,."  hai  proied  th 
it  all  the  mora  puiiling  and  atetruse  pronerti™  o 
and  th*  uUbltshment  of  which  wonld  alone  hav 

"prinoiplee; 


'SS 

lbs    ■■ 

home  in  ndvd  .- 

>ted  from  I 

"rt™gl/ 


n  Dr.  Tboa.  Yon: 


e  body  to 


where  ooloored  fringes  are  aaan  t 
brilliant  ipeotra  to  be  prodnoed    . 
scntohcs  rated  doady  togetbar.    It  I 
tonotathaCToungwaalea  to  atslse 
'  "  I  ooloan  of  ihln  platea ;  tie  ooniparea  tt 
e  of  a  series  of  organ  pip*.    Remarkli 


Jflne  liees  or 


md,  ^1 

._„ ibration,  and 

ithBT  medium,  which  transmits  sonnd.  « 
atlon  to  distant  parts  bv  BKwis  of  its  elai 
ihaU  9nd  that  ttie  prladpal  phenomen 
utnally  be  illnitratod  by  a  comparlsoc 
lonnd.    The  exoitatioa  of  heat  and  soaku  m 
dmilar,  but  often  Idantloal ;  as  in  tbe  oparatii 
tion  and  pannusion :  they  are  both  commnaic 
tinus  by  eontaot  and  sometimes  by  ndiuion  j 
theoommoB  radiation  of  sonnd  throngh  the  air 


ith 


lork  is  placed  on  a  table,  c 


eUar,  ICnii 


mnltiplH  of  the  lan 


a  of  ftu  srithmatioU  pro.  I  thaeffoi 
iselysimiUrtothoproSao-  I  body  ot 


the  synipatt 


ot  on  tL-  , 

ipca,  and  to  produce  libiationi 


nmjkted  !n  freqneney  by  tlie  length  of  the  lines  tenn!- 
nabal  by  ttie  two  renaotliig  aur&cea."  Prom  the  pbe- 
^^aa  of  tight  we  pasa  to  those  ol  radiant  keat,  tlw 
ty  at  wldab  wltli  light  Is  now  oonclnsively  eitali- 
elMS  the  loitd  ol  ToBSf  the  pbaoomoia  ol 


by  ligitlj 


DC  afforded  to  each  particle, 


nore  nlowlr  in  a  similar  manner,  when  made  to 
Kiniidcrahla  time  ;  and  an  clcotriuU  jar  DB] 
iharffed.  ailhsr  by  beating  it,  or  by  canting  it 
.y  tliB  frirtion  uf  the  fincer,"  To  tbia  we  m» 
act,  tbnt  the  oonduotlTity  ol  bodiea  tor  sonnd 

s'cooductfd  inlh'difrerent'  (anility  In  three  i 
irmriiai-  to  the  iirain  of  the  wood.  Thii  is  a1 
:he  relative    oondnotivity  of    lieat.    And  here 

if  ho.lie«7or  ilrdricd'j  £  woU  known  to  be  wry 
^tieir  order  of  boat-con  Quoting  power-  In 
analogy  tietween  tbe  conductivity  of  seand. 
•lecCrioi^.  Is  nowhere  more  strikingly  seen  thai 
rate  of  pmpogatirin  relatively  to  the  differdU 
WMd  and  In  ontain  cryalals 
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brtwwn  ooloar  and  muiio ;  fae  tontlit  mnd  (onnd 
Hna  r»«aibUiiEa  betwesn  tha  rslatiTe  widtbt  of  the 
mioiu  nlmin  of  tlig  ipeotmm  &Dd  the  ralatiTa  cx- 
tait  of  tha  intcrrali  in  ifaa  notaa  of  thv  ^miit. 
Bit  this,  with  ftll  raapect  to  Nawton,  ii  uknoir- 
lrd|td  to  ba  BD  aajnit  ud  fanoifnl  amloicT,  inns- 
fiaDli  *■  tlu  colour  ipuaa  t»tj  with  tha  naterul  of 
ILapriim,  and'kra  qnita  dlflarent  in  their  relktite 
iridth  whan  iten  in  k  "  diflnMition "  ioitcad  of  ■ 
"tefnetion  "  »paetrnm.  MoraOTar,  tttacoincidanoi) 
batwMn  tha  wi'ra  eolonn  in  the  Bpcctmm  and  the 
HMB  note*  in  the  ffunat  ia  *l^o  autiralf  kcddetital ; 
br,  thongb  ire  atilt  ndliere  to  Kewton's  claiiifica- 
iioo,  there  ii  itMltj  an  inJEnit*  Tkriet;  of  tinti  in 
Ik*  ipectram. 


M' 


SOME  HKW  WOBESHOP 

AFFLIAirCES." 

OST  mfehania  have  eip«ri«ni^  diffienltj  in 
aettinit  work  ia  a  piaser  Tioa  beoanie  of  tha 
fabilitr  of  the  work  to  lift  whan  tha  Tie*  aerew  is 
tilhtennd.  To  obrUta  Ihii,  Mr.  Babbitt,  of  tha 
BHiu-Corl'u  EfiginsWoiki.hu  dvigned  for  thoae 
•arin  tha  ekock  tIco  ahnwn  in  Fig.  1. 

Id  Ihi*  chaek.  iottaad  ot  Rripping  the  wock  with 
Uw  Tice  ]«R«  dirAct,  tvo  piloted  pUtaa  are  inter- 
|M«d,  which  inoUne  from  the  piroti  towardi  the 


hoHiontil  lenl  of  the  part  of  A  that  gnp>  tha  work  ; 
hfnce  tha  forae  huliling  the  nork  ii  in  a  direction  to 
liind  the  latter  eloje  down  upon  thepiecci,  D,  whicb, 
h<>ing  pirallal  and  true,  adjnit  the  work  true  of 
th-m<«1ie<,  whether  it  he  tipor  or  panllel.  It  will 
ba  noted,  howerer,  that  the  work  may  reit  npon  tho 
Dp]>cr  purfice  of  A.  A,  and  ba  gripped  b;  the  rica 
]>..  IbemeelTee. 

The  holding  of  thin  work  hu  long  bnn  »  matlrr 
TFTj  ditfcalt  to  oecOBipliih  without  ipringing,  and 
anj  applicBtion  ot  the  hammer  not  onl;  ponn  the 
upper  (nrfaca,  but  the  reboand  of  the  metal  eausoi 
the  work  to  lift  in  tbq  chuck.  Uy  the  aonttraction 
thown  in  Fig.  2,  tha  work  will  ba  ict  traa  whether 
lbs  jaire  of  the  chuck  an  worn  untruD  or  otherwisa. 
The  moiable  )ii«  ia  operated  by  tlie  icrewa,  K  F,  the 
threail  hariug  one  V  and  one  •qoara  side.  The  nut 
lifU  and  talla  byoparating  the  larar,  G,en>bling  the 
throwing  out  of  gear  of  the  nut  h  ai  to  mora  the 
moTabUjaw  qniekly.  The  mOTable  jaw,  it  will  ba 
noted,  rrceiTet  the  preasnre  of  the  acrena,  H  I, 
nhoTe  tha  horJiontikl  lersl  of  either  A  or  B  ;  hence 
the  tendency  it  to  cloia  iti  jaw  Barfaca  down  npon 
the  chuck  face ;  but  ainca  tbis  jaw  elidei  npon  the 
piece,  K,  aud  K  Blidea  upon  the  aiu^aCD  of  tho 
chuck,  the  bolt),  L  aad  M,  bolt  K  nud  tin,  moialito 
jaw  firmly  to  the  ebiick.  Tha  "bole  of  the  parte 
romprieing  the  moTabla  jaw  will  suing  ta  auit  taper 


thuB  is  presented  a  treat  deal  of  tap  breakage.  Tha 
bottom  of  the  thread  of  the  firat  parallel  step  (from 
A  to  B)  ia  below  the  diameter  of  A ,  FO  a>  to  reliare 
the  eidea  of  the  thread  of  friotion  and  oanee  the  t«p 
to  enter  eoaiiy.  The  fint  tooth  of  each  atep  doaa  oU 
Dg,  thus  actipg  SB  a  tniniRg  tool,  while  the 


■  the 


i  the 


-Fig.  5,  i      . 

T  the  tap,  both  in  section.  The  step,  C,  holds  the 
tap  to  its  work,  and  it  ie  obriotii  that,  as  tha  tooth, 
B,  entan,  it  will  cut  tha  thread  to  it«  own  diameter, 
thereat  of  the  tneth  on  that  step  merely  fallowing 
frictionifSB  until  the  front  tooth  on  the  next  Btep 
takea  hold.  Thus,  to  sharpea  the  tap  ei[UBl  to  Dew, 
all  that  is  required  is  to  grind  airay  tha  front  tooth 
on  each  itep,  and  it  tiecoinca  practicable  to  reTersS 
the  tap  a  doien  timea  nithoot  softening  it  at  all. 
As  s  umple  of  dnty,  it  may  be  mentioned  that,  at 
the  Hania-Corlias  Works,  a  tap  of  this  claae,  Slin. 
diameter,  with  a  4  pitch,  and  luin.  long,  will  tap  a 
hole  £in.  deep,  paasiog  the  tap  continuontly  through 
without  any  backing  motion,  two  men  parformins 
the  dnty  with  a  wrench  Jit,  long  orer  all,  the  work 


SCIENTIFIC  SOCIETIES. 


TEE  HETEOBOLOGICA.L  SOCIETr. 

-     t'tSI 

Inatitution  of  Ciiil  EuRineera,  25,  Great  Oeorga- 
etreet ;  Mr.  C.  Grearei,  Preaident,  in  the  ehau-. 
Mona,  Marie  Daiy,  Coptnin  N.  Uollmeyer,  Prof.  D. 
Kiignai,  and  Dr.  A.  Wojeiroff,  were  elected 
honorary  memhere.  The  diaeusaion  "U&  Watar> 
fponta  and  Qlobniar  Lightning,"  which  wu 
ndjonrced  from  the  laat  meeting  wu  reaumed  and 
couclnded.  The  following  pnpera  were  then  read  :— 
"On  the  Application  of  Harnooio  AnBlyais  to  tha 
r.ediiotion  ol  Meteorological  ObscrTationa,  aud  the 
General  Methods  of  Meteorology,"  by  the  Hon.  B, 
Abercroml^,  F.M.S.  The  meaning  of  bomonio 
inolytie  is  firet  shown,  in  reference  to  aTVrage 
barometric  pressure,  by  tracing  the  groirth  and 
phjeical  rigDificaaoe  of  eTCrj  itep  from  the  baragraiii 
lill  the  tabulated  results  are  combinad  in  a  harmonie 
series.  It  is  then  showa  that,  whether  we  regard 
Ihia  aerie*  simply  ss  an  algebraic  omlxHlimeat  of  a 
fact,  or  as  a  series  ot  harmonic  componenta,  as 
BuKReete<l  by  Sir  W.  Thomeon,  it  is  simply  a  method 
of  a«ragm,  and  our  estimate  ot  its  valuBmuttdepend 
upon  an  estimate  of  the  use  ot  arerogea  at  all  in 
ueteorology.  It  is  then  pointed  out  where  areragea 
are  Hieful,  and  their  failure  to  make  meteorology  an 
tinct  Hcience  ia  traced  to  three  csnses.  (1.1  That 
tho  proceaa  of  steraging  eliminates  the  Tariahla 
HtTccta  ot  cyclonea  and  antioyolonaa,  on  which  al 
weather  from  day  to  day  depends ;  and  oi 


general  remarks  i 


,  ih»  u 


lining    s 


i  of  synoptic 
I  the 


weather,  but  in   atUckisg  * 

wattr  on  climate,  and  the  cyclic  recnrrence  of  rain 
or  cold,  (i.)  That  dedocliona  from  aTsngea  only 
I  gire  tha  farts,  and  not  the  eanaes  of  any  periodie 
I  phenomena.    The    position    of    diurnal  and    other 


iicteorology  ii 


linted  i 


general    _ 


in  taking  uTerasea  ptienomena 
identical,  which  bare  really 
property.     For  inatsnee, 


•Mk,  AaadBnpnMnt  thtHpIatai,  andCrapra- 
■Nta  the  work,  ao  that  tha  strain  ot  the  plataa  npon 
th*  work  is  in  tha  dimotion  denoted  by  the  rC' 
•pMtiTe  amnrs,  lo  that  tha  work  is  forced  dowo- 
«■!<*  apon  tha  top*  of  tha  pins.  The  plates  nre 
Mfc  t«  bew,  at  the  book  el  the  binge,  npon  the 
Wknr  enrre  in  the  ehnek  jaws,  as  sboim,  which 
rtma  the  pint  of  the  itrain  doe  to  screwing  the 
ihek  tiphtly. 

Tha  pma  btb  mads  adjastabls  for  height  to  anil 
lUwsrk,  being  screwed  into  the  diiica,  H,  which  an 
Maebrd  to  apiral  springs,  which  depress  until  thi 
'"  "  '"  Bihonlderat  1,  Testing  solidly  npoi 


n  tor  holding  thin  work,  either 
WdU«r*  taper,  tma  and  larel  between  tha  jaws.  I 
Ia«^  Jaw  ot  tU  obuok  there  is  cut  a  imall  aqnare  I 
nsMa,  abown  in  fig.  3  at  C  D.  A  U  a  atrip  con-  j 
Wrfaf  a  pnjtel&ag  pieea  fitting  into  either  of  these  ' 
■MaaH,aMordiDg  to  tha  height  required  for  A ,  tho  j 
IMa,  B,  Bsnins  for  paekmg  piecea.  The  work  | 
Mb  npoB  th«  nanoir  npper  sorfaoe  of  B,  which  i 
Mtdi  boyoad  A,  «UI«  A  riP>  the  work.  Now  i 
k^  b*M*edtbat  the  Jaws  of  ths  chuck  act  upon  I 
^  li^taa  tba  work,  and  tha  contacting  sorfacs 
A   and  Oa  ^w*  is   mainly   abara   the 


.  .  .by  which  the  morable  blades  ot 
I  ordinary  protractors  arc  tenured,  are  often  in  the 
way,  pretentiog  tha  face  of  the  inttrumeat  from 
lying  fist  upon  the  face  of  (he  drawing  hoard  or 
npon  that  of  the  work.  In  Mr.  Swasey'i  protractor 
I  the  blade,  A,  ia  attocbod  to  the  oirculsr  piece,  1), 
i  the  latter  being  receewd  into  the  aquaro,  B  O,  and 
marked  with  the  neceasary  degrueA  ot  ungle,  a* 
shown,  while  the  mark,  V,  upon  the  squiro,  B, 
BerrcB  as  on  index  point.  The  face*  oF  A,  B  B,  and 
D  are  all  quite  lerel  so  that  the  edges  will  meet  tbc 
lines  upon  the  work  and  obriate  any  liability  to 
error.  The  piece,  D,  is  of  the  shape  abown  in 
section  at  O,  which  secures  it  in  B  U,  the  fit  being 
""  '     '  '  ■.     .  ■•     cgidy  adjm' 


lent  three  different  oonditioD*  of 
atmospheric  disturbance,  and  it  is  necessary  to 
discriminate  between  these  kindi  before  meteorology 
can  be  an  exact  adencc,  "  On  aome  Peculiaritiea  in 
the  Migration  ot  Birds  in  the  Antioin  and  Winter 
of  1877-7B,"  by  J.  Cordeaui,  Mr.  Symms  gare  a 
Terbol  description  of  the  recent  heavy  tall  oE  rain  on 
April  lOtb  and  lltb,  the  greatest  amount  known 
to  hare  been  registend  beiog  -l-ein.  at  Haierslook- 


t  by  fri. 


The 


!    US 


dotted  lines  indicate  the  blade  as  it  woi . .  , , . . 
when  Bet  to  an  angle,  the  point,  K,  being  the  ccutro 
of  D,  and  hence  that  from  which  the  blade,    A, 

In  Fig.  4  is  n  form  of  tnp  that  is  finding  much 
fsTOur  for  use  in  lai^e  tools.  The  thread  is  cut  in 
parallel  step-,  inciea-iing  in  i-iie  towards  tlic  ahnnk, 
theUiit  step  (from  U  to  £  in  tlie  Fig.)  Ulng  the 
full  aixe.  The  end  ot  the  tap  at  A  being  the  proper 
sise  for  the  tapping  hole,  and  the  Itnies  not  being 
carried  througb  A,  insures  that  the  tap  shall  not  be 
used  in  holes  too  small  for  the  siie  of  the  tap,  and 


illl. 


Btaks  Bxperimonts.— Mr.   ,    - 

coietructing,  at  the  Brighton  works  of  the  Iwuuuu, 
llrighton,  and  South  Ceast  Bulway,  a  Tan  for  Mr. 
AVcatiogbouie,  which  will  be  fitted  up  with  tba 
speciul  apparatus  designed  by  the  latter  gentlraian 
for  rottisKring  siamltsDeoualy  all  tha  forcea  brought 
to  bear  during  the  operation  of  a  brake.  It  is  a  rarr 
beautifully  designed  piece  o(  work,  about  which  we 
shall  hare  more  to  say.  As  an  example  of  the  ease 
with  which  the  antomatio  brake  may  ba  fitted,  we 
gi>a  the  following  facti  :-0u  the  arriral  at 
Brightou,  on  20th  utt.,  of  the  2  p.m.  express  train 
from  Londun,  it  was  taken  into  the  shops,  and  the 
whole  ol  the  eighteen  six  wheeled  rebicles,  inoludiug 
the  two  Tans,  of  which  it  waa  composed,  wore  fitted 
completo,  and  the  train  put  out  of  the  shop*  on 
Sunday  morning.  On  Sunday  nfteruoon  it  ran  an 
experimantsi  trip  to  Worthiog,  working  without  a 
hitch.  Mr.  Stroudiey  has  inlroJuced  wma  modifim- 
(ions  on  the  propntions  of  parts  adopted  bi  U.^- 
Waatinghoose.— E"g"«"- 
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SdENTIPIC  NEWS. 


TIITHERTO  Anglo-Saxon  enterpriea  boa 
J3.  been  devoted  rather  to  the  keeping  open 
ol  Katnitfe  waterwoys  than  to  the  blocting  up 
of  any  avenue  for  the  passage  of  ahipB  ;  but.  if 
the  money  is  forthcoming,  an  effort  will  be 
made  to  block  up  one  of  the  inleU  of  the  Gulf 
of  St.  Lmrrence.  Newfoundland  ia  aepatnted 
from  Labrador  by  tbe  Straits  of  Belleisle,  go 
named  from  an  islandat  the  northern  entrance. 
Through  these  straits  and  into  the  G-ulf  of  St. 
Lawrence  a  vast  body  of  Arctic  water  mabcii 
its  way,  brinffing  with  it  immense  qnnntities 
of  ice,  the  chilling  eSectB  of  which  are  not  only 
visible  in  the  St.  Lawrence,  but  are  felt  far 
inland.  It  is  proposed  to  block  up  the  straits, 
and  prevent  the  constant  flow  of  the  Arctic 
water,  which  effectually  negatives  the  benefit 
tiiat  might  be  received  from  the  inflaencea  of 
tbe  Qulf  Stream,  and  freezes  up  the  St. 
Laivreuca  in  a  manner  that  ia  rather  too  effec- 
tive to  snit  the  tastes  of  an  industrious  people. 
It  is  thought  that  by  blocking  up  the  straits 
the  cold  Arctic  water  will  be  kept  out  of  the 

Klf,  because,  creeping  down  the  coast  of 
bindor,  it  will  be  canted  oS  by  Newfound- 
land, and  sent  out  to  the  ocean,  leaving  that 
portion  of  theOulf  Stream  which  finds ita  way 
into  the  St.  Lawrence  to  exercise  its  genial 
effects  without  hindrance.  The  objectors  urge 
that  the  expense  would  be  enormous,  and  the 
result  uncertain ;  the  colony,  and  for  that 
matter  this  country,  is,  however,  so  much  in- 
terested in  any  proposal  tending  to  improve 
(ameliorate)  the  climate  of  Canada,  that  the 
idea  ia  being  seriously  considered.  The  average 
width  of  the  straits  ie  about  12  miles,  but  they 
are  of  little  use  to  shipping,  being  conaidered 
dangaroua  at  nearly  all  aeosons. 

A  canal  ia  to  be  mode  from  Amsterdam  to 
the  Upper  Waal  (the  southern  brunch  of  the 
Bhine)— an  undertaking  which  will  doubtless 
prove  of  considerable  iuiportonce  to  the  towns 
on  the  Bhine. 

At  ft  recent  meeting  of  the  lioyal  Scottish 
Society  of  Arta,  Dr.  Stevenson  Macadam  stated 
that  in  the  experiments,  conducted  at  the  re- 
quest of  tbeCommissioners  of  Northern  Lights, 
Im  test  therelative  illuminating  valueof  paraffin 
and  colza  oils,  a  modified  form  of  the  Doty 
lamp  waa  need,  which  gave  for  the  parafliu  a 
smperiority  of  from  one-tourtU  to  tour-fiftlisin 
the  different  ordifrH  of  lamps.  That  ia.  taking 
the  regulation  lighthouse  lamps,  in  the  first 
order  the  paraffin  gave  one-fourth  more  light 
than  the  colza  oil.  while  in  the  fourth  order  it 
yielded  four-flftha  more.  Further,  tnkingpiiunl 
weights  of  pnratQn  and  cahji,  the  fcrmer  was 
found  to  yield  dirullc  the  livht  in  lamps  of  the 
fourth  order.  The  light  of  the  paraffin  Doty  la 
also  brighter,  and  can  be  seen  at  a  groator 
distance  than  the  colza  lamp.  The  paniitin  oil 
UMd  had  a  speeifiu  gravity  of  815,  and  a  firing 
point  of  160'  Pahr.  Its  temirernture  in  tlic 
tanks,  and  at  the  overflow  points  of  the  lam^ia 
lart'Iy  exceoda  80',  so  that  there  is  a  tolerably 
large  margin  of  safety. 

At  a  meeting  ofthu  Hunlerinn  Society,  held 
at  the  London  Institution,  Dr.  Kii'hardson  read 
a  paper  on  t)ie  "  Phjaiulogical  Action  of 
Alcohol,"  which  led  to  a  deljatc  on  the  use  of 
alcohol  is  health  aud  discat<e.  There  was  a 
general  consensua  of  opinion  amtiug  the 
medical  gentleuien  presviit,  that  alcohol  i-i 
quite  unnecessary  in  health,  but  there  was  a. 
difference  of  opinion  as  regards  it4  use  in 
disease,  some  spi-akera  contending  that  it  was 
occasionally  alisolntely  necea^ry.  Dr.  T.  U. 
CrosW,  the  chairman,  leferred  to  the  general 
nse  of  alcoholic  dclnka,  and  to  the  number  of 
habitual  but  moderate  utoni  who  livL'd  to  a 
good  old  ojje,  as  prot^f  tliat  they  toiild  not  be 
very  harmful.  Dr.  Kiohnrdson  soid,  th.it  in 
the  few  eieeplionul  cipw  in  which  hi"  tbou^hf 
it  necessary  to  eihilit  alcohol,  he  did  so  oJ  a 
drug,  and  never  prcacribod  it  to  bu  taken  by 
the  patient  as  a  drink. 

Dr.  Tliomeon,  P.RS..  for  Borcril  years 
superintendent  of  tlio  Botanic.  Qurdena,  Cul- 
cutla,  died  on  April  l.S.  iln  waa  joint  author 
with  Dr.  Hooker,  of  the  "Flora  Indies,"  and 
has  contributed  to  tbe  "flora  ol  British 
India,"  bj  Sir  J.  D.  Hookw,  dkortlj  to  bs 
publiihed. 


Dr.  P.  Carpenter's  splendid  collection  of 
shells  is  to  be  sold :  it  contains  about  4,000 
species  and  varieties,  and  is  at  pi-esent  de- 
posited at  M'Cjill  College,  Montreal. 

Prof.  II.  Girard,  of  Halle,  until  recently 
director  of  the  Hineralogical  Museum  of  tlie 
Univeraity,  died  on  the  12th  ult. 

It  is  reported  that  Dr.  Muirhead  has  suc- 
ceeded in  "duplexing,"  the  Direct  Atlantic 
Cable,  which  is  thus  the  longest  line  so  worked. 
The  fact  is  encouraging,  aa  anything  which 
tends  to  improve  the  carrying  power  of  a 
line    will   help,  to  reduce  the    price   of  tele- 

The  Eoyal  Cornwall  Polytechnic  Society  will 
hold  the  Annual  Kxhibition  at  Falmouth,  on 
August  the  2Tth  and  following  daya. 

The  eighth  number  of  the  Mincralogical 
llagatiiM  contains  a  satiefactory  bolance-ahcet 
of  the  Miner&li^ical  Society,  showing  that 
the  aociety  is  now  firmly  established  ;  and 
amongst  the  numerous  papers  and  notes  is 
the  commencement  of  an  important  "  work," 
on  the  "  County  Geognosy  and  Mineralogy  of 
Scotland,"  by  Prof.  Heddle.  The  eatae  writer 
in  a  letter  points  out  that  Sonstadt's  specific 
gravity  solution  is  a,  "rapid  and  powerful 
lesicont,  and  ia  frightfully  poisonous." 

The  newtwin  steamer  Express  made  a  second 
trial  of  herengjnes  recently,  when  she  attained 
the  high  rate  of  15k  knots, ateering  admirably. 
Soch  a  result  contradicts  the  prophecies  of 
those  who  doubted  whether  twin  vessels  could 
be  niado  to  travel  fast,  and  is  a  good  promise 
for  the  future.  The  new  steamers  built  for 
the  London,  Brighton,  and  South  Coast  Kail  way 
Company  will  lie  tbe  finest  vessels  ever  put  on 
the  Channel  st^rvice.  They  are  of  steel,  draw 
little  more  thsn  7ft.  of  water,  and  are  fitted 
with  new  paddles,  from  the  design  of  Hr.  W. 
Stroudley.  Tho  Victoria  was  tried  the  other 
day  on  the  Clyde,  and  realised  a  mean  speed 
of  17  knots. 

The  yorkshire  Sfeel  and  Ironworks  at 
Penistone  have  forwarded  to  Paris  a  nil.  142ft. 
31in.  long,  bent  into  the  form  of  a  double  S, 
for  oonvenienco  in  carriage.  When  just  rolled 
it  was  over  145ft.  Of  course,  it  required,  the 
works  could  produce  much  longer  null. 

The  Royal  Horticultural  Society  are  about 
to  carry  out  a  series  of  experiments  at  Chiswick, 
with  various  mnnur^s.  Tlie  Gard-ineri'  Chronicle 
suggests  that  they  should  secure  the  services  of 
a  eumpctenb  analyst,  by  whom  samples  of 
patent  and  nther  manures  could  be  tested  and 
their  rejl  value  indicated.  The  Eoyal  Agri- 
cultural Society  found  it  necessary  to  protect 
its  membera  in  that  manner,  and  we  may  be 
sure  that  similar  practices  are  carried  on  in 
tbe  manufacture  of  manures  for  the  use  of 
amateura  as  haru  before  now  been  played  off 
upon  furmerB. 

An  elect ro-magoetic  sounder,  recently  de- 
scribed by  M.  Semonola.  in  L' Elcttrieiila,  has 
tho  following  arraiigement ; — In  a  hollow 
metallic  cyluider,  closed  at  the  top,  open  below, 
is  suspended  by  a  strong  spiral  spring,  a 
plunger,  with  weight  attaiied  below.  When 
tho  ap]>aratus  has  been  let  down  into  the 
water  below  1?  a  line,  the  weight  strikes  on 
the  bottom,  the  p'un^-er  ri.^es  in  the  cylinder, 
and  thereby  clones  a  circuit  formed  by  wires  in 
tho  line,  a  battery  and  an  alarm  appikratus. 
At  the  same  tim<>  a  hook  is  caused  to  liberate 
a  Ikiat,  which  rious  to  the  surface,  and  indicates 
the  di<<tunco  travelled  by  tho  ship  during  the 
experiment. 

It  is  known  thai  M.  Daubn'e  has  lately  been 
occupied  with  an  iulcreslingi'eriL'suf  redeitrclii's 
en  ex|ieriiuculal  geology,  in  which  he  success- 
fully illustrates  many  of  the  phenomena  of  the 
cnrt'irs  crust.  In  his  last  paper  on  the  subject, 
ho  describes  what  oci^urj  wh^n  a  balloon  of 
caoutchouc  filled  with  air,  and  cnated  with  a 
non.elastiuculourcdlayer.hasa  little  of  its  gas 
dischar;>cd.  Tho  coloured  layer  being  unable 
to  follow  tho  caoutchouc  in  its  conti'oution, 
wrinkles  and  ciacka  in  a  manner  quite  similar 
to  what  may  be  oljsorved  in  many  geological 
tormationa. 

It  1 


>■  generally  been  supposed   that   the 

of  the  alkaline  eartha  are  essentially  ....  __  _  _  _ 

'  '--*  bj  aon-volUility  from  those  of  i  from  one  modification  of         tteaftv  tt 


the  alkalies.  It  has  recently  been  ahowii,  how- 
ever, by  M.  Mallet  (Liebig's  Ann.),  from  experi- 
ments, in  which  the  oxides  of  these  metals  h*vfl 
been  reduced,  that  they  sustain  a  loss  of  sab- 
stance  through  volatilisation.  Caloiam  is  the 
most  volatile ;  barium  the  leaet. 

A  good  dialyser,  of  simple  conatruotion,  liaa 
recently  been  described  by  M.  Huimnga,  of 
GrSningen.  It  is  made  of  rectangular  bag! 
of  parchment-paper,  fastened  with  adhemva 
material,  consisting  of  chromatised  gelatine. 
As  an  example  of  the  action  of  auch  cualysers, 
some  egg  albumen,  cut  small  with  sciaaorB,  and 
neutralised  with  muriatic  acid,  was  put  in  the 
apparatus,  and  in  twenty- four  huura  had  loot ila 
Boluile  mineral  salts  ;  after  twelve  hours  more  it 
showed  all  the  properties  of  Schmidt's  dialysed 
albumen.  It  was  no  longer  coagulable  by  heat, 
and  showed  no  reaction  from  heavy  metallia 

In  a  remarkable  double  rainbow,  observed  on 
the  8th  of  April  at  Toulouse,  the  two  bowa  wve    - 
arranged  nearly  like  the  branches  of  an  italics.     - 
The  colours  were  in  contrary  directions  inthwi    _ 
two   bowa— the   place    of   tangence    showing 
super. position  of  tho  two  reds,  which  thus  gin 
increased  brightness  at  that  part. 

Tbe  Meteorological  Commission  of  Vauclnst    - 
bod  recenUy  before  it  a  proposal  for  formaticn   -~ 
on  thesummitof  Mont  Ventoux,  an  observatory 
similar  to   those  recently  eatabliahed  on  tia   - 
Puy-de-Dfime  and    the  Pic-du-Hidi  (betwMa 
which  it  is  situated)  for  meteorological  sdoBC*    - 
in  general,  and  specially  for  datormination  of 
the  atmospheric  laws  in  the  Bouth-west  re^OB 
of   France.      This    mountain    ofleiB   peeiufar 
advantages    from   its    height     (nearly   ^IIOD   ~ 
metres)   and  its  isolated  position  in  the  cento*   ^ 
of  the  plains  which  terminate  the  valley  of  liks 
Bbona.      The    observations    made    would  b*   ^^ 
transmitted  by   telegraph,  and  wonid   aftad  ' 
useful  prevision  of  weather  both  to  agriculton 
and  navigation. 

A  Soci£t£  de  Miniralogiehaa  just  beenformsd 
in  Paris  under  the  prcsidence  of  M.Doacloizeaui:^ 
who  ia  inconteatably  tbe  first  mineralogist  In  ^. 
France.    Tbe  aooiety  will  take  up  all  (luestka 
relating  to  mineralBpaoiaBandtheincreasioglj  - 
numerous  applications  «(  phyaicsand  chemistn 

to  mineralogy.    The    meetings    will    be  held  . 

monthly  at  the  Sorbonne.  ' — 

To  explain  the  so.called  ipbermdal  atAteci 

liquids   H.    Fav£  assumas    a  repuliiTe  fone  

exerted  by  the  heat  raya  of  tlia  ethor  en  th* 
ponderable  material.    These  rays  emitted  ftw  - 
the  glowing  metal  act  on  tbe  drop  in  adinh  ^~ 
tion  opposite  to  that  of  gravity.  Tbe  drop  Va»  — 
acquirea  on  oscillatory  motion  and  a  rotatiM  '  - 
about  a  variable  axis,  aa  the  reenltont  of  tb  "^ 
repulsive  forces  does  not  pass  throughits  osutif 
of  gravity.    In  support  of  this  view  he  cit*^ 
amoBg  others  of  M.  lioutigny's  eiperisnt^ 
those  of  distilled  water  being  supported  eat 
heated  metallic  capsule,  the  bottomofwhicfeil  -' 
perforated  with  small  holes,  or  oa  a  nwtrfi* 
network,  or  a  platinum  spiral.    Here  he  MO- 
aiders  that  the  steam,  which  according  totks 
old  view  keeps  the  liquid  from  eontoct  withtta 
metal,  can  escape  without  hindrance. 

In  a  recent  communication  to  the  Frendi 

Academy,  M.  Anatole  Dufour  deecribes  a  nn  

balloon  of  his  invention,  to  which  he  gives  tk«  . 
name  of  Anatolie.     Propulsion  is  obtained  bf 
means  of  a  reaction  motor.    A  steam-eniiH  _^ 
compresses  air  into  a  reservoir,  from  whicbit  .  ^ 
is  aUowed  to  escape  suddenly  through  an  opM>'  «- 
in^,  and  drives  the  balloon  in   tbe  oppoiito 

The  envelope  of  the  grand  captive  balloM  - 
now  being  constructed  by  M.  GiSord,  for  tbe  ^ 
Paris  Exhibition,  ib  formed  of  the  foUonae  . 
layers  proceeding  from  within  outwards  : — (1)  ' 
muslin,  (2)  natural  cuoutobouo,  (3)  atroog 
linen  cloth.  (4)  natural  caoutchouc,  (G)  linen 
cloth,  like  the  former,  (<i)  vulcanised  eaout-  . 
chouc.  (7)  muslin.  This  Inst  muslin  is  cofcnd  ' 
with  a  varnish  formed  of  linseed  oil,  aiiidosn-  . 
taining  a  certain  quantity  of  caou^^bmo  dit* 
solved  in  oil  of  turpentine. 
covered  with  a  layer  of  zi         '  "■ 

In  heating  metallic  ■^^MMHt  pteoDK 
irregular  expansions  ba;.l^i^  y^  AsgitJ.  rw- 
dering  it  proluble  that  tlrtn^,  ^^  a  tauiUM 
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The  hebavionr  of  alloy  in  cooling  has  lately 
been  etodied  by  M.  Wiodeuiann  (Ann.  dcr 
Fh^iik)  in  the  case  of  the  Rose  and  Lipowitz 
metals,  and  his  experiments  confirm  the  Rup- 
poiition  ju3t  mentioned.  Rose's  uietnl,  cooled 
riom  100'.  nt  first  sent  the  index  slowly  bai*k; 
between  05^  and  rKf a  strong  contraction  occurred, 
ladthe  liquid  metal  solidified ;  this  plionomenon 
ns  complete  after  abont  three  or  four  hours. 
)n  cooling  further,  the  metal  shrank  more,  in 
ne  caae  to  SC,  when  a  rapid  expansion  took 
>lace ;  in  other  cases  only  to  7o°,  at  which  toiii- 
wrat^ire  there  was  slow  steady  expansion,  com- 
pleted, in  separate  cases,  only  in  24  to  3(>  liours. 
Ifter  complete  expansion,  the  metal,  with  fur- 
her  cooling,  contracted  ajcain  regularly. 
.ipowitz'8  metal  behaved  similarly,  only  the 
bange  of  volume  and  the  times  were  leas. 

It  ia  said  that  an  American  company  has 
een  negotiating  with  the  Russian  Qorcrnmont 
>r  construction  of  a  maritime  canal  in  the 
kgo:<ns,  which  extend  from  Cronstadt  to  St. 
'etersburg.  The  work  is  to  be  comnioncod  in 
Krtober,    and  completed  before    lSs3.      The 
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<*ven  road  (all  thrce  wheels  beioi 
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vmr  eorruponimiiM,  TKiHem  . 
9oifiiimiM<oatt<HU  (hoiild  U  ir*n 

^U  oommtmioaf  ieni  AoM  Ut 

EvouBR  Mbchasxc,  si,  Tarij-.^u^ 

W.C,  ^-*'-. 

AH  Ch$qtt§^  wA  Poft-ojlc«  Orin  \x  v  •--.  i 

•,•  In  crier  toftteiWnte  rtfvr^j^  ''*—.»» 
wpwUfMiq  of  «iiy  Ltttrr  x>TtTyn-\»\  »'»^^  "1  "*"      *  • 
TMnHoninQ  t)\e  luimber  of  the  Ltifr-^  c*  »«    "     '   ' 
^Bhieh  it  a]^j>fari. 

"  I  woald  liETs  tywjFWw  writt  wta»  ^ 
much  M  he  know*,  mit  bo  niorB;  %aA  u«-  ^. 
only,  bnt  in  all  other  fabjeett:  For  f«*r.  i  W^i 
hare  ■ome  particiilar  knowletlfrt  vtA  ^\ — t^bT*  *^ 
oatnre  of  such  a  ponon  or  inch  a  fou'X^^^  *  "*• 
other  things,  knows  no  more  than  wh  -  — ■  » 


md  um  une  wheds  beioff  nlways  upon  the 
the  Bw»yinff  nuilkm  of  the  machine  is  at 
Moasant.  and  iomatimes  daDgenms. 
rnedyiiif  this  defect  is  to  place  the 

i""**!!?  *»«^  ••  "  Poeiible. 

hat  Um  maehme  mnit  be  capable 
and  of  bjriiw  noanted  anddiB- 
^Qst ;  Mid  I  foniid  by  experimeni 


^>. 


•  * 


V/"  • « 


and  yet.  to  keep  a  cintter  with  this  linit  yryaj'^.* 
will  nnoertake  to  write  the  whole  YtdHj  of  pcji 


from  whence  f^'eat  inoonTenieaoes  deriTs  this  'jf  .\  '^ 
—MofUuignt^a  Smavt.  '  "^ 

>0» 

STJGGESTED  OB8KRVATIONB  VOH*-^p 
TBANBIT  OP  MBRCUKY. 

-.  .-  ,  *i      *•    ^  i-v  [142C7.]— Some  of  the?  observers  of  thr-t-a'^..  ,  I 

r«ence  ofice  each  y^  reduces  the  time  frr    ^^^^^  ^^^^^^  ^j.^^  ^^     ^^^^  ^j^^  ^^   o^l^;:.:. 

ork  by  aboHt  0  months.    1  he  width  of  the  !  p^oipcted  on  the  bright  backpround  of  th""cor  -C 
tnal  will  be  alwut  85m.,  and  itR  depth  Hni.    bcfor.j  itcamoup  to  the  fuu'h  limb.    M.  Ji      " 
he  length   will  bo  about  10  milos,  and  tlie 
uiintity  of  fland.  and  especially  mud,  that  has 
>  >je  extracted  is  estimated  at  nearlv  7,0CH).f)0i 


llLr.-(-i| 


abic  metres.  The  objoct  of  the  enterprise  is 
5  form  in  the  immediate  neijjhbourhood  of 
c.  Petersburg  a  port  of  trade  uccossiblo  to 
hips  of  any  tonnasre.  When,  moreover,  the 
iteral  canal  to  the  Neva,  and  the  railway  pro- 
«ted  for  connecting  all  the  lines  of  Southern 
Iss^ia  with  the  capital  will  have  been  executed, 
ommerce  will  find  great  facilities  for  pene- 
rating  into  all  parts  of  this  immense  country. 
'he  ve-csels  on  the  Volga  will-  then  be  able  to 
rtmsfer  their  merchandise  directly  to  shipe 
n^ged  in  ocean  navigation.  The  dredges 
nd  other  machines  reqntred  for  this  great 
cht?me  are  now  being  conatmcted  in  America. 

Sireden  possesses  at  present  two  veesels,  a 
:rm\to?it  or  launch  and  a  yawl,  designed  for 
nnsport  of  wounded.  They  are  not  meant  to 
e  attached  to  a  naval  ex3>«dition,  but  for  suc- 
oar  of  the  wounded  on  land  or  sea,  in  defen- 
tre  operations.  It  is  desired  to  utilise  for 
ranjiport  of  snch  the  numerous  navigable  ways 
<j  which  the  country  is  traversed,  seeing  the 
111  way  system  is  rather  scanty.  The  Swedbh 
^xiety  for  Succour  of  the  Wounded  resolved  to 
onititate  on  ambulance  brigade  (of  which  the 
much  and  yawl  are  a  portion),  including  a 
teamer  of  20  or  30  horse  power,  for  accommo. 
ialion  of  surgeons  with  their  materials,  four 
nnches,  containing  each  12  or  13  beds,  a  yawl 
rith  very  small  draught  of  water,  for  wounded 
hat  have  to  be  taken  away  at  once  and  isolated, 
irtaken  to  land  and  embarke<l  on  the  launches, 
ind  a  steam  launch  as  auxiliary,  and  for  con- 
r^yance  of  orders,  Ac.  The  vessels  are  sup- 
)Ued  by  the  State  and  managed  at^he  expense 
A 


payp  tliat  V>y  makinu  uhc  of  a  pcrcen  of  hl?xo  pla-*  ..: 
?  saw  V(?nua  projected  on  the  corona  som?  tim».'  hK-for . 
»  .  it  was  visible  without  the  pcrcrn.    Tnin  provirp.  ai 


•iryslabUily; 

-Ug    BO 


-  '«. 


he  thought,  that  the  light  cf  the  corona  wa?  rica  :•: 
rays  at  the  bine  enil  of  the  spcctmra. 

IJut  Scone,  observing  the  totil  eclipse  of  1S71  witli 
a  spectropoopo,  considered  that  the  spectrum  of  th" 
inner  or  lower  oorona  wan  rich  in  roA  li^ht.  Ah  fur 
Rf«  I  am  aware  the  only  other  obsorvations  bcarincr 


on  the  1  ichncss  of  various  parts  of  the  rontimions  ;  KiineiL  •. 


"» .  -. 

la  t'  <• 
•By  t'.n 


I 


-T*** 

:><«^ji. 


on  this  sabj*.i?t  on  tU  l*'*/'**'* '    — 
avons  examine  la  PoU.^  y-  *  v*      ,^ 


la  PoUir», 


He  states  that  in  the  speotram  of   the  corona,   the  Peli*  and  4^  ,^. 
observed  with  an  integrating  direct  vision   spec-    snppoMd  gb ,# |»   >'".** 
troscope,    the  red  and  green  were  present,  while   to  mv  oriifrvaurr'  "' 
the    blue     and    violet     were     abeent.       Donia,  j  doclonvl  he  i.awo^' -^ ^'    *'^** 
after  8p>*aking  of  the  yellow  ragrion  of  the  Bpeetmm,  j  h<»  maie  a  voyav^  tOT  '*""' 
says— *'Nel*  rimanoate   campo  doUo  epettroncopio,    S^cchi,  who,  on  hi*  rnX^ 
e  ma^simi  del  lato  dei  colorl  meno  rcfrangibili,  me   '""  *^*"  ""*---*         -^  ' 
sembro  iotravedere  la  oontinnasioDe  dello  spettro 
contiaoo,  ma  deboliflBimo."    The  qae^tion  of  the 
richnoae  of  the  continnous  spectrum  of  the  corona 
in  red  or  in  violet  rays  is  ono  of  maek  interest.    If 
a  great  part  of  the  light  of  the  oorona  ia  diivperjed  by 
pvtielefl  small  eoaapared  with  the  wave-length  of 
light,  we  ehoold  expect  to  find  its  light  rich  in  Rhort 
wave- lengths,  like  the  light  diBperMd  by  the  small 
particlcd  in  onr  own  atmosphere.    But  even  the 
outer  part^  of  the  oorona  are  not  nanally  de:«crlbed 
by  obeerren  as  bluo,  and  more  than  on?  cla><8  of  obser- 
vation tends  to  show  that  thq  light  of  the  lower  part4 
of  tLo  corona  is  not  chiefly  dne  to  light  derived 


•  ••« 
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tion  of  «av  observation,  bet  «mS***  ' 
abandoned  the  Bearch.  ^•'-^r  in. 


^"  ^Ti\^  tPawformed  mr  t^^^^^ 
was  sold  to  the  OhnerTaibr*  «/ T^  *^' 
director,  before  aeceptinR  th„  „,     ''■  '"^ 


MeBsra.  Henri,  of  the  (t^mi^!!i,Z\yr  ".,^"; 
their  opinion  on  the  optieal  p»rt  ti  t,  ■*  *•  0  ' 
and  on  thi«  subject  M.  S-ijr,t«,  ww    ""^^-^ 


the  society  above  named.  The  general  |>ol;iris<Kl  light  than  can  ho  RccoiintiMl  for  by  the  nd- 1  re 
inajigcmeht  of  the  ambulance  launch  is  mixture  of  the  lipht  which  constitutes  the  bright  line  ,  f'' 
leecribed  in  the  Annah^  du  Genie    Civil  for    spectrnm. 


nd'.'ctor  ronll  not  do.     h'oon  iiUr-r  I  n "i-ivi.Ii     T' ' 
liiat'jrml  ref raotor,  and  thi;*   whh   t:,ij  i-,   *      •^ 


ilaroh. 


USEFITL  AND  SCIENTIFIC  NOTES. 


♦  »♦ 


Such  an  admixture  may  b^  accounted  for  in  scvpral 
wajfl — for  example,  by  assuming  tliat  the  particle 
floating  in  the  lower  regions  of  the  corona  arc  many 
of  them  ]arR:e  compared  with    the  wave  Irngth 
li^tht ;  or  that  the  particles  are  incnndescpnt.     1 
jjittor  U4-4uniption  wohM   neera  to  b.^  fiivoiireil  by 
Eclipse. — ^The  eclipse  of  the  sun  on  the  2n.l  of    S:oue'B  obpervation  in    1871,   that  the  continnous 
■"♦bruary  was  carefully  watched  at  the  OrtPorvatory    Hp«ctrum  of  the  lover  corona  i.^  rich  in  red  lijzht. 
i  Melbourne.     Owing  to  tho  interference  of  clouds        I  «hoijld  be  glad  if  Pome  of  the  observers  of  the 
1  tie  earlier  phaie  there  wa»  little  eucccsR  in  the    tninsit  of  Mercury,  who  propose  to  make  spcctro- 
srr;o>copic  o&ervations  at  iiret  contact,  at  which    Hf^opic  obdcrvatioiis  of  cxter/inl  contact,  would  turn 
WIS  dcjired  to  witne:^8    the   obliteration  of    tlio    tho'r  attention  to  tho  part  of  the  sp^otrum  below  the 
wntrcm  of   the  chromosphere,  and  to   ascertain    C.  line,  and  ohsorve  whether  they  crin  dot^^ct  my 
hat, 
•br 

*!oa 

BL-y  of  the  lines  dope  to    the  moon's  edge  was,    ob^eryatmn,  sweep  to  tlie  violet  end  of  the  speetrum, 


wrtver,  di-.tlnctly  observed. 

Cement  for  Keroaene  Iiamps. — The  cement 
ivmenly  uied  is  nothing  but  plohtor  of  Paris.  Bnt 
is  is  porous  and  quickly  penetrated  by  the  kerosene, 
nother  oement  m  highly  tecommendcd  which  has 


thonjrli  I  would  romurk  that  it  soems  extremely  im 
probable,   fronri    photometric    consideration**,    that 
kruch  n  difference  of  bri>;hinc8S  at  the  violet  end 
could  be  di.t>ctul. 
The  remarks  made  by  obpervers  with  rrpard  to 


your 
covory 
lO  

as  n:>t  in  pc;trch  of  coniites  whose  cxiHtcnnoliiuibten' 
annonr.cod. 


Antwerp,  21  at  April. 


Ad.  do  Boo. 


"  THE  OROAN.»» 

[14209.1— "To n'o?:f.ii.;u"  rnd    Mr. 


brt  BBveififliall;   attacked   by    hot   water.     Zinc    fJ^"^.^  ?J  ^^"^^  objects  can   be  Been  pr?iecte<l.  j  ^  Ip^dir.p  orpmist  of  ihat  countVy  a  few  wr 

prodpiUted  chalk  may  be  sub-    l^unki^^Good.  Dawes,  Humphrey. Oluf- en,  Ooujon,  | 'p^o  former    was   doubllew    coircct   at   thi 


vUkt.  white  lead,  or  ._ ,  

■tatekd  for  the  plaster,  but  they  harden  more  slowly. 


Rapporti  dclla  Comniissionu  Ituli-m.i,  p.  61. 


pejinrd. 


J.  W. 


1»0 


ENGLISH  MECHANIC  AND  WORLD  OF  SCIENCE:  No.  684. 


t   the  Newuk 


[14270.]— Os«  of  jonr  corraipondmU  npoii  paga 
127  wubw  me  to  give  ■  aide  claTktioD  of  two  aluui 
of  Uidluul  nitriiuB,  uid  the  dimaagioos  :— 

In  Vol.  XXIII.,  piscsSei,  389,  mi  434, 1  gmra  Uie 
d  mnuioDS  ol  No.  134. 

Tbii  rogina  wu  th«  one  wliich  ku  fitted  witb 
the  Wntmnbaiua  ■ntomKtie  bnke,  Aod 
tiperimectal  "Aatomktia"  tru 
brake  trieli  in  Jana,  1B75.  Tb<  ,, 
Mad  ti  oopied  from  >  photograpli  wbicta  mil  taken 
daring  the  bao  tka  engine  «u  awutiog  its  tarn, 
at  that  brake  trial. 

I  pnrpoaelr  omit  to  land  tfaa  drawing  oF  tbe 
tender,  aa  thseamTiniDf  tbe  aniiiDe  onlj  will  hiTe 
to  be  Ttrj  conaidcisblj  rednoed  to  be  of  a  tics 
initabla  lo  the  pagei  of  tbe  Enoush  Michantc. 

The  Weetinghoaae  brake  ia  shown  upon  tbii 
engine,  but  b<r  the  tima  thin  letter  appeara  it  will 
have  been  ramoTed  and  placed  upon  ana  of  the  ]ir^ 


ISLboia  tractiva  force  of  86'7lb,,and  tberefora  . 
not  aaed  For  tho  Sootoh  eipteaa  tniina,  aa  eipUiaad 
in  mr  replT,  page  148,  No.  32578.  There  aia  fonr 
duiea  of  Hidlond  anginoa  of  a  aomewhat  aimilac 
dcaign,  and  genenl  onteida  appaaninoe  to  So.  134, 
bnt  of  a  much  more  powerful  type.  No.  134  clau 
hai  erlindera  17  '  24,  coupled  wheela  6ft.  8in. 
disTnetar,  and  a  traotiTe  force  of  86-Tlb.  No.  »6 
dau  (aeeTol.  XXV,  p.  41)  baa  eiliniUn  17  x  24, 


tradp-nniana  (and  I  am  aare  ha  donl  tha  beat  plan 
would  ba  to  noma  amongat  tbe  leading  apirita,  and 
point  out  the  errors  in  their  managament  of  aSaiTB,  i 
British  workmen  are  not  afraid  to  be  told  of  their 
fanlta,  nor  am  thaj  without  the  oeurage  to  drfend 
tbair  ooDTictiona  ;  hut  the;  are  teiy  obatinate  and 
>tronj[-willed.  The;  are  not  eiactlv  afflicted  with 
*'  invincible  igDoranoe,"  but  haTingbonght  and  paid 
for  their  eiperienoe,  tuef  are  at  least  aa  capable  of 
judKing  wbether  trade- uuionbm  ia  or  is  not  good,  as 
tbeas  who  ao  rigorotiiilr  attack  it,  basing  their 
arffumenta  upon  to-called  "facta,"  which  (with  all 
deference]  are  by  no  means  proTad.  Sir  Edmund  head > 
two  of  the  pages  of  bis  reprinted  letters,  "  Onion 
rulei  are  rDbbai7  and  alavery  of  workmen."  Permit 
me  to  aak  if  there  ia  a  [ac  iion  icripta  of  tiade-nnbn 
rnlea,  or  in  whiit  part  of  the  printed  rules  of  anj  of 
Ihe  locietiea  Sir  Edmund  findi  tbe  erid^noe  for  tbe 
statement  that  it  ia  aa  "untrue  aa  poitible"  that 
Doione  only  fix  the  minimnm  wagea  PA"  Master 
Boilder"  may  alao  say  that  it  ia  "utterly  falaa," 
and  we  may  bate  a  obomB  of  aggrieTOd  employer! 
declaring  that  tbe^  are  not  allowed  to  pay  their  men 
more  than  a  eartain  sqm  for  certain  work  ;  bat  does 
any  one  really  credit  it?  See  what  it  implies.  I 
auppoae  I  m»y  take  it  for  granted  that  it  is  only  the 
best  men  who  would  be  paid  more  tban  the  aeale 
prioa  or  the  agreed  sum  per  hour,  and  yet  we  are 
ukod  to  believe  that  Cheae  men  are  proTentad  from 
receiring  a  higher  silary,  becanae  the  union  rnlea 
say  "A  oarpenter  ia  a  carpenter,  whether  making 


ware  few  and  far  betwMB,  ?c.  ,_. 

apt  a(  paying  more  nnlaia  tbar  an  Mked— tkat  ii, 
practically  oompaUsd.  I  ban  heard  of  eaaaa  tuidar 
pieM-work,  too,  whan  man  ware  wpeotad  to  daaoa 
attendaaoe  day  after  day,  and  idle  aboat  tba  workl 
waiting  for  aomething  ta  do,  and  were  aotoaliy 
threatened  with  iiimiiail  beeanse  thty  aeoapted  a 
few  bonri'  work  at  a  rival  faetory.  I  eaanot 
follow  Sir  Edmund  thtoagball  bis  anertiona,  bnt  wfll 
await  hia  jHvo/ that  naioDa  limit  the  nuinam  aa 
well  aa  fix  tbe  minimum  at  wagea.  Permit  m«  in 
tbe  mean  tima  toeaU  attention  to  a  fast  (a  ml  one), 
whish  ia  r«markaU»  and  which  daaarrei  atfaali^. 
In  tba  Building  Stm  of  Feb.  22,  p.  aU.  "A 
Boitder  "  aaka  how  it  ia  that  Mr.  I«BcBll«a  oan  p^ 
nusons  2d.  an  honr  more  than  tha  master  iiiaanna  ct  a 
certain  town  pay,  and  yet  tandar  at  a  lower  figara 
than  ha  ("A  Builder")  did.  Readers  of  "mn" 
would  do  weU  to  buy  tha  Buildinf  Vauu  of  Haidi  t. 
and  read  tha  wholeof  Mr.  lASoelln's  rejUy  on  p.  V3 ; 
bol  here  ia  a  bit  of  it : — "  A  London  builder  doiaga 
eonatry  job  canuol  afford  to  pay  Bow  wagea.  Ht 
wanta  to  do  the  work  quickly,  and  be  wants  all  tba 
beat  men  he  can  get  .  .  .,  and  Rolhinfr  but  Ih»i4tr 
of  gooAwagtt  vAil  draw  that  men.  .  .  NoUnOM 
builder  paia  a  ahilliiig  mora  than  he  ia  oompalled." 
Now,  I  think  that  one  fact,  on  the  anthoiitr  rf  ft 


.TOFTAi..    .savMSyfcwrs. 


coupled  wheals  6ft.  2ia.  diameter,  and  a  tractive  i 

force  of  93'731b.  Tbe  1282  class  has  oylinders 
m  X  26,  oonpled  wheels  tift.  6in.  diameter,  and  a 
tractire  force  of  102  0S3)ba.  Tha  last  oaw  eipreia 
enginea  were  lately  built  at  Darby  ;  they  are  aimilar  I 
in  power  to  the  1322  cUsa  of  bogie  enginea,  built  by  I 
Duba  aad  Co.  last  year,  but  they  have  double  \ 
framea,  and  no  "bogie."  The  cylinders  are  18  ■*■  26, 
Mupled  wheels  7ft.  diameter,  and  a  tractire  foroe  of 
100'2851b.  Tbe  leading  wheels  hsva  imuie  and  I 
oulnt(«  bearings,  and  like  all  the  engines  bnilt  within  I 
tbe  last  two  years  they,  they  hare  plain  splashers  i 
OTer  all  tba  wheela,  and  tbe  balauce  weiebta  are  i 
forged  solid.  One  of  these  new  engines,  No.  1353,  , 
which  commenced  to  run  on  tbe  28th  of  December  I 
last,  hna  for  the  psstfew  weeks  been  rune  ing  daily  I 
between  3t.  Pancna  and  Leietstei,  in  order  to  tett 
ile  pertormanco  npon  a  "3,000  miles  trial."  Id 
January  Iiut  this  engine  performed  the  "  15  oosch 
test  "  upon  the  Uncolu  line.  All  this  clas*  of  eoKJues 
httely  built  at  Derby  are  working  rery  satisfactorily, 
and  sereral  othera  are  under  eoaatruotion. 
April  24th.  O.  a.  8. 

TBADE-UITIONiaU  AJSO  ITB  HKSITiiTB. 
[14271.J— I  csJtNOT  see  that  any  nambet  ol 
"  rasoala  "  amongst  the  ranki  of  Britiah  worfcOMB 
afCeota  for  good  or  enl  the  priaeipl«  of  trada- 
nnioniam  {not  "  tradea  nniooism,"  beoanaa  tbeia  ia 
no  each  thing  aa  a  tradea  nsiOB).  If  Ba  Mmnad 
Beekatt  wiaha*  to  do  any  good  br  Ui  aHMhiHpM 


mahogany  doors  tor  a  drawing-room,  or  deal  ones 
tor  a  pig-stye,  and  at  present  9d.  an  hour  is  tha 
least  and  the  most  he  is  allowed  to  reeelTo" — (Sir 
E.  Beekatt).  Suppose  in  a  town  there  ware  live 
maatera,  eaehemployieg  50  artisana— say  carpenters 
—and  suppose  that  of  tha  250  one-fifth  wire  worth 
Id.  or  2d.  an  hour  more  than  tbe  others  (that  is.  10 
in  each  shop),  what  would  be  the  result  if  tha  union 
said  '•  No,  yon  abaU  not  pay  more  than  9d."  ?  Would 
the  200  be  able  to  close  all  the  shopa,  or  would  tbe 
SOEndthemselTeaworkingunder  oncroofP  Thoidea 
may  pass  muster  with  thoaeoutaide  of  "  workehopa,"  ! 
who  bare  no  nottoD  of  what  working  tor  ao  ''  eiia- 1 
tence  "  meane  :  bnt  not  with  artinins,  who  under-  ; 
stand  it  just  a  tiifle  better.  There  are  in  every 
trade  a  percentage  of  workmen  who,  from  theii 
,  ekill  and  ability  can  always  obtain  work  ;  these  men 
I  bava  np  need  of  a  union  to  obtain  work,  bat  they 
1  know  that  were  it  not  for  Ibo  action  of  the  union 
j  their  wages  would  aoon  come  doum— down,  ay,  to 
the  level  ot  the  unionleas  "  sweated  lailora,"  who 
I  haunt  Whiteohapel. 


well-knoim  and  Ent-elaas  employer,  is  wotth  ■ 
bushel  of  imaginary  "  facta,"  strong  together  aa  ii 
attack  upon ''^an  (eio)  union."  They  may  impose 
upon  an  youthful  uDderatanding,  but  they  sratee 
glaring  to  be  taken  in  by  thoee  who  work  in  tba 
ahop.  The  "  slavery  "  ot  the  anion  ii  a  very  plcaae^ 
that  undergone  by  thoaa  oatwda  of  ill 


t  tha  p 


a  of  a 


labour  mast  always  depend  upon  the  nnmber  of 
labourers  ready  to  do  it,  and  we  are  quite  aware  of 
the  faat ;  but  permit  me  to  ask  if  tban  is  not  lome 
limit  at  which  tha  downward  tendency  of  prioes  must 
•top.  It  ia  so  irith  large  ironworkers — millionaires 
who  an  meraly  lud  to  ba  mined  ;  but  with  aitiaaoa 
it  i*  atanalian.  Oivan  SCO  bricklnen  and  work 
forlOOe&lj.UthairieatobaradaeKl.  iothatwhUe  . 
Iki  «N  an  itill  ei^«l  work  Urn  100  an  lM(  able  to  1 1 


pale ;  and  perhapa  some  one  will  kindly  calenUla 
where  wages  would  stop  with  a  lot  of  hungry  aai 
un'crupuiDui  employers  looking  after  a  few  )obs, 
and  depending  upon  tha  reeidonm  of  tha  trade  foe 
their  "  haoda.['  What  would  they  aoe  do  it  Iht 
niondidnot,  in  a  way,  control  competition  anMngit 
mplojars  P  I  have  not  yet  aaen  a  reply  to  that  a- 
celleal  letter  of  Mr.  Joshua  Boaa^s,  on  p.  315. 
Vol.  XXVI. — the  praetioal  axperieucra  of  a  elevar 
workman  disgusted,  not  with  trada-nniooa,  but  with 
the  systems  adapted  by  employers  who  render  trad*- 
nnioBS  necessary.  How  many  of  onr  beat  men  hava 
followed  hia  example,  and  left  this  conatrj  lo  . 
obtain  their  "rights"  in  forein  landsF  Barely 
those  who  can  asa  so  mneb  of  the  injur;  doos  by 
trade-oniona  must  have  a  very  large  bean  in  tlm 
other  eje.  s.  Maror. 


HAJffDXAIUIfa. 
114272.]— I  HBUffiTB  send  yon  a  dnwiBf  aa 


aa  *Iu 

■  it  UwjU 


with  thoaa  ih»  nabibwiesa 
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(ntpUcaliliall  pmeaed  with  Figi.  1,  2,  3,  uid  i. 
the 'a  doH  bj  ortliainwluD  projaetioa,  for  (he  laki 
of  po>pieii(7,  iboiriBp  how  tha  eabe,  Pig.  3,  U  cut 
obhciotlj  tb«  nme  u  m  Kg.  5,  mnd  whiob  miike  tha 
(Bottnr  liMi  for  tbi  fun  mould.  Now,  to  find  oat 
tin  lectua  H  tn  Fig.  3  prooMd  thm :  Fint  Uj 
ii«Dthepl>B.Piff.  l,Md  draw  the  linM,  3,  3,  t,  5, 
fnm  tha  angM  of  (ha  «nb«i  nszt  tnoifar  thjHe 
pmU  to  Fie.  3,  whiah  wiU  ^n  tha  width  o(  the 
gala.  la  thM  <»w  raaka  the  una  of  taction  in  Fig. 
3tbi  IHM  kufth  H  the  diafoul  liae  in  Fig.  i,  tha 
[■iiMHiBilT  luM  of  which  will  represent  th«  height 
k  iht  DDirtar.  WaU,  next  mnke  the  onbe  in  Fig. 
Jwitii  tbt  linaa  inlaneoting  in  I^a.  1  and  3  ;  mark 
Urn  has  at  MCtion  aba.  Now  it  ij  prodaosd  to  make 
A*  nctiM  M  atewn  in  the  dotted  linei,  Fig.  3. 
Tfirttrt  anj  farther  t^laoation  I  think  that  it  ii 
'-'    "-alnsidatad  to  Ummo  who  han  a  knowledge 


wheel  papfr  at  the 
SooietT  o(  Art>-  Will  yon  tUow  me  to  make  ■  (aw 
Tamarka  in  nplanalion  'f  I  nm  itronglf  of  opinioa 
that  tha  aolid  amerj  whval  hu  its  own  npeciil  QeM, 
aad  ia  not  initkbla  for  nrery  olata  of  work,  and  thiA 
is  oaa  of  the  ^at  diflicnltiea  the  mnnofacturer  lia> 
to  ooBteod  with,  iDoamuch  n-i  users  frci(ueDtlT  do 
not  share  this  new,  atid  persist  in  ntte^ptlng  to  get 
ntterif  ansnit  able  work  from  a  wheel.  Lurga  misseii 
of  metal  are  Qiqasslionably  hnl  trciWd  in  other 
ways,  bat  tha  great  point  is  to  induce  oeere,  or 
would-bifnsars,  to  l^lii^va  that  an  emarv  wheel  will 
not  do  work  of  precision  ritbout  mcchaaical  aid 
any  more  than  a  steel  tool.  Why  sboald  it?  and 
yet  orery  daj  pereong  are  fou    '  "      ' 


le  flat  Bi 


Now  we  ahall  proeead  with  Figa.  5  and  6.  First 
Isf-  down  iha  pbui  of  tha  well  aa  shown  In  Fig.  5  ; 
Mil  make  Iha  Una.  a  a,  sqnare  fram  this  Una ; 
sake  thehaiebt  m  m,  and  dimw  the  diufonal  line, 
w  n,  aUc  Next  make  the  Una  i  g.  Make  ;  a  at 
□ght  angle  to  w»  » ;  )oin  m  a,  am;  make  m  n 
isallel  to  a  n>,  and  n  m  puallal  to  a  m.     Thii  will 


e  paa,  mna  jaga  quoiQ  cwa   De  proaaoaa  ny 

A  of  «rdinai7  liaas,  or  bf  the  trammel  system. 

can  la  dona,  la  showa  in  ng.  8,  hj  meana  of  a 

''■tvoUDasontba  lath  mark  on(  thaiani- 

iU  aad    Mod- tsvninrsa    diameter,   and 

le  notohed  ao  at  to  slip  on  tba  edsa  af  the 

4  tha  npright  piaeet  ui»  will  prodace  the 

i.  erlindrioal  saolioa  m^  b«  aossiderad  the 

lita  •■  uoeli  «•  tba  eoaio  seation. 


face  to  work  held  agni 
limpla  rest,  when,  to  obtain  tha  same  r*iiult  with  n 
steel  tool,  they  would  trarrrio  the  luid  work  on  a 
properly  eonstractad  nliiling  bod.  The  emery  wheel 
wants  at  good  moonting  u  the  steel  tool.  Oiie  it 
that,  and  there  U  much  work  it  can  do  more 
eeonomically  than  ita  older  rifal.  As  to  the  dust 
eaased  by  grinding,  in  a  properly  congtruu'ted 
machine  no  injury  cun  nccrae,  bat  adjacent  tools 
may  eertainly  snffer.  Emery  gtindiug,  if  na«d 
largely,  ihonld  either  be  cnrrisJ  on  apart  from 
Uthea  and  other  machinFB  of  precision,  or  un  exhaast 
fas  used  to  sack  t>5  all  tha  debris-  lliis  is  eaiilj 
applied,  and  it  a  Tary  rheap  and  useful  adjunct.  In 
oondasion,  ma;  I  add  that  my  workaal  East  Green- 
wich are  freely  open  U>  Tiaitors,  whether  intending 
buyers  at  not,  enry  Toeaday  and  Thuntday,  from 
10  to  6,  wbers  the  m.ott  practical  informatiOD  obtain- 


,._ find  ont  the  boTcl ;  proceed 

(lie  tha  Une,  b,  equal  to  the  line,  a  m,  one 

innor  linaa  in  tha  oblique  teetion.   This  will 

'laokingat  tba  plaa  of  tba  wall  at  a  right  angle 

'--       le.    Then  from  or  with  n  b  aa  radiaa  de- 

nn,  b  a,  and  ania,  with  a  aa  centre  with 

«.  «MTibe another  are,  ac.    Again,  with  c 

«itb  radios  c  w,  deaeribe  the  arc,  n  m  ;  Join 

Mid  0  o.    This  will  produce  the  diagram 

^-n  in  Tv-  7. 

ItJ>o  f-tmw  ijn  Kg.  0  the  falling  mould,  for  those 

«iah  to  iV^  it  on  tbe  raU:    Hr.  Biddell, 

ut  OD  InuidrailiDg,  has  dispented  with  the 

.  aid,  whioh  oomet  near  enough  for  practical 

Fint  lay  down  theplanoftberail.aainFig. 

•  mnmber  of  winders  (in  this  case  G},  and 

'  to  the  point,  a,  in  the  plan,  from  a  line  in 

.:U'  of  thatpin.    Next  Sni  out  the  stretch  oat 

<Uia  w«a-th»:  Hake  b  a  -  2  b  o  in  tha  well ; 

ItH-withaM  eantre,  with  a  a  a>  radius,  deaoribe 

' fc «B  mi,  a*d  Bfain,  with  b  as  oentre,  with  the 

MM  tadiMi  deaenbe  another  arc,  a  a.    Throoiib 

%s»B^Bto  a(  totncctiOD  make  tha  line,  u  ?,  make 

h^  c  f ,  Ml  Mag  it  ant  to  c  c  by  the  dotted  arc 

*mm  hsM.     H«Kt  Mka  out  the  number  of  winders 

WtktoBM.    Mate  «ba  height  hb,  with  two  flyers 

httM  tmi  haH^:  than  make  tha  Una  t  c,  which 

lAbBtha|itabIiuo(  thawinden;  make  the  Une 

taaiaiU  to  tU(  to  the  depth  of  the  rail,  hut,  aa  I 

1^  that  M  foaa  Uuoogh  it  too  far  at  bottom,  it 

■gwUbeWtetoBBka  it  to  half  the  depth  of  the 

'  «B,  which  «ll  fe*  MOM  aoennte.     Next  make  the 

'mttmi,  k  i. »  b,  at  Iba  top  and  bottom,  and  eate 

'  ff|l>  4MB  ■■•,  trbieb  ia  tha  general  method  »t 

«fa»  BInriHMMpMa  (he  falling  mould. 


lUPBOVBUEHTa  IN  I3ICYCI.ES. 

[14274.]-Biri&BiNa  t. 


882  <4ptil  19th),  i 


sorihed  OD  p.  132,  i 

will  perhapi  interest  coioe  oi  jonr  readers  lo  aievr 
howl  conrerted  a  "  Special  Challenge  "  bicycle  in'o 
a  tricycle  which  can  be  mounted  and  diamounled 
whilat  at  real ;  at  Ibe  snme  time  that  it  will  tnr.i 
ebirp  cDmers,  and  poeieeses  all  the  beat  iiuaUti-o 
of  a  bieyele,  with  the  add itioonl  safety  of  a  tUid 
wheel  and  donble  bmko  power.  First  I  remored  the 
old  aite  and  trailing  nlieel  from  the  lined  fork  o[ 
the  hackbons,  and  pot  a  duplicata  vrhcel  to  oiatrb, 
I  thou  fixed  in  the  lined  fork  an  ula  about  18in. 
lorg,  the  projeetiai!  ends  ol  Ihii  axle  ontside  tbc 
fork  being  each  madi?  with  two  oonus,  and  upon  esch 
end  I  fitted  a  trailing  wheel,  tba  two  small  whte's 
being  12in.  apart ;  that  it  to  suy,  each  tiia.  outsi-ic 
the  centre  line  of  the  driting  wheel.  A  roller  brake 
was  fitted  to  each  wheel,  both  brake  leiers  being 
keyed  upon  one  spindle,  and  both  applied  simnl- 
taneoQsly  byturning  the  handle  m  the  n«ual  mjunnr. 
The  central  portion  of  the  atle  inside  the  fork  forioa 
a  low  step  for  the  right  foot,  and  there  is  a  step 
[rather  liglilei  than  u^ual)  fiied  on  the  left  side  of 
the  backbone.  I  inclose  a  rough  sketch  of  the 
"  oouTerted  ipeoial,'''  as  it  now  appears. 

The  fanlt  of  all  tricycles  hitherto  made  appears 
to  me  to  ha  the  great  width  apart  of  the  two  wheels 
which  sopport  therider,  the  obtni  -     '       ' 


a  macbine  i*  at 


Uy  war  of  remei^dng  this  defect  ia  u  plaoe  tba 
two  bind  whaelt  as  dsmt  (onthar  »i  it  posuUe, 
bearing  in  mind  that  (ba  maebine  nnst  he  oapahla 
of  itanding  alone,  and  of  beiiw  meanted  and  dis. 
monated  whilst  at  rest ;  and  I  found  by  experimant 


that  ahont  12in.  apart  gave  the  neeessary  atabilitf ; 
at  the  aame  time  that  the  wheels  being  to  naac 
togelhar  the  least  incUaation  of  (he  body  will  cause 
the  machine  to  incline  in  either  direction,  aa  readily 
at  a  bicycle,  aa  that  sharp  ooroart  may  be  tomtd 
with  perfect  aate^,  and  u  mnning  npon  nnerta 
roadi  there  it  no  unpleaaaot  swaying  motion,  at  tba 
machine  runt  i^poD  whichaTsr  wheal  ia  upon  tha 
bigbMt  ground.  Aldailay  Bdce. 

ASniiTDBATIOK  OF  FOOD  OBTBCTXD 
OATHDAI.. 
[1427S.'H'7hi  OiTiAvma  tativa)  is  tba  hudieit 
of  all  the  oaraals,  tbe  seed  of  which,  after  haring 
the  outer  eoreriog  or  husk  remond  and  going 
through  a  prooeis  of  milliag,  is  oalled  oatmeal,  and 
which  forms  a  moat  raluable  arUcte  of  food,  being 
very  rich  in  gluten,  fatty  matter,  and  pbotpbabae, 
which  ire  so  necessary  to  the  healthy  darrlopmant 
of  the  body.  Than  are  ■  number  of  preparatiani 
of  oatmeal  tohl  ander  Tarioua  names  aa  patent 
groata,  whioh  ooqtitte  only  of  (he  tot;  finest  parte 
of  the  seed,  and  which  forms  a  most  ralaabla  diat 

The  oi^inary  oalmeal  that  is  Mid,  like  other 
articles  used  as  food,  it  freqaently  adulterated,  tbe 
adulteration  being  the  admixture  of  barley  meal, 
hash,  ic  ,  but  by  means  o[  the  nkioroeoope  all  these 
are  easily  detected.  The  staroh  granulea  of  the  oat 
are  rather  small  and  polygonal  in  shape,  and  the 
hilum  is  only  niible  in  soma  ot  the  grauulet.  It 
also  has  a  peculiarity  of  cohering  together,  forming 
rounded  bodies,  and  when  ssan  under  polarised  light 
does  not  exhibit  the  nsnal  blaok  croesea  ;  while  the 
starch  of  barley  ii  noatlj  circular,  and  is  muoh 
larger  than  that  of  the  oat,  and  when  seen  aoder 
polarised  light  in  glyoerine  exhibits  a  faint  black 
orots.  A  Bmall  quantity  ot  oatmeal  under  examina- 
tion should  be  placed  in  a  pieoe  of  mnslin,  and  tha 
ttareh  earefnlly  washed  out  in  water.  When  tha 
ttaroh  hat  settled,  tbe  water  ahonld  ba  oarefull* 
ponre d  oK,  and  a  small  qoantity  of  tba  tiareb  plaosd 
upon  a  glass  slide,  and  a  drop  or  two  of  glycarino 
added,  and  tba  atareh  diffused  throogb  it,  and  then 
examined  with  •  iin..  when  the  preaenee  ot  barlej 
starch  will  be  eaaU;  deteoted. 


in  Uie  woodcut  1  'it  ort  iluch';  2  it  barley  starch. 
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i,  deridinjt  the  o»> .      .  _ 

(ilo»ed  r  trat  "  Q.  J.  H."  hm  in  UtUr  142M.  p.  107, 
continoHl  th«  [litcaision,  taking  erDeptiaa  to  «om» 
■UtemmtB  of  mini  in  letter  14217,  p.  122,  which 
wera  pertupi  npedlMNlj  Mrers- 

In  the  eommnnicitioTi  Teterrei  to,  Mr.  CalliaB 
might  hHTe  bfen  somewhat  mora  oiplicit,  ■n>l  i^ren 
•ome  fxplBnfttion  with  reference  to  his  mBthntl  of 
iJatFrmiatDK  the  crfBtiLlIinn  form  in  (his  uee,  an 
eerenl  Bubncrilien  to  the  Ekhijibh  MiCHANrc  tt- 
prBBsoi  ti  me  ■  wish  to  IcQOW  how  Mr.  CoUini  hmd 
urriTeil  at  his  eonclnfioTi. 

I  inclose  to  the  Editor  Fame  Bpecinen*  of  the 
crystalB  refeired  to,  in  whinh  perhaps  he  will  kindlj 
see  that  the  two  planeB  in  No.  1  lire  kpparentl}-  at 
ritrht  ■n^ln,  ani^  indicate,  t  think,  a  enbia  clean;''' ; 
wbib  in  No.  2  the  plaueB  inelade  an  angle  of  ahoiit  I 
lir,  oppeaHn^  to  indicate  an  ootahedml  cleaTage  ; 
while  No,  3,  in  my  opinio*,  deoidedly  eihihits  h 
rhombohpdml  olearage.  Other  crrBtals  Bnlitroa|;h, ' 
not  nhibiting  any  cle«Tatn>  pUnFS.  Thfo  cin- 
viderationa,  tafiellier  with  the  clone  re°pm)>]anco  to 
the  form  of  pontaKnnal  dodecahedron,  l^d  me  to 
holiew  them  to  be  what  I  Btalorl  they  wore.  But  at 
«a  eminent  an  anthority  as  Mr.  CnDinB  haa  decid"( 
that  tiM  erystala  aro  short  hciBfionil  pritm*,  with 
trihedral  aummiti,  I  must  acqairBca  in  hi*  decision. 
Hugh  Clem  out  a. 

TEH  AI,X  &.I.OIDB  Oa  OBO&NTC  BA-SBB 

—  AWILUrai      (MAUTB,       MAQEHTA, 

BMI1RAI.IIINB,  BOSEINB,  VIOItllTi:)- 

OAPrBINB,       HIOOTINB,      QTTIHINB. 

HOSPHIDTB,  AND  STBYOHNINK. 

[11277.1— The  alkoloide  or  orjtanio  bn"PP  form  a 
lar^  and  important  claia  or  enbstnncra.  Thev  hare 
been  termed  alkalnids  tiscaii^e  moot  oF  them,  like  the 
alkaliH,  siert  a  ^a«>c  reaction  on  red  teat-paper,  and 
orjonif  banfB,  hecanie,  like  inoiTjanio  haaes,  th'y 
combine  with  aoidi  forming  Belts.  The  inorjianic 
basse  are  oompoied  of  two  eiements,  while  the 
orBaoio  are  compmed  of  three  or  four  elements,  of 
whloh  nitrogen  is  an  euential  with  carhon  hydroden , 
Bud  often  oiygeu.  They  hare  beno  dirided  into  the 
■natural  and  aTtifcial.  Th.  nntnral  ara  found  in 
plant*  and  animalB,  and  the  artificiil  alkaloids  Bra 
similar  in  eompoaitiou  and  properties,  and  can  ba 
prepared  by  ehemi^te. 

The  TtfteCable  alkalwdi  oontain  carhon,  hydroiron, 
ftnd  nitraoen,  and  most  of  them  contain  oiyfcpn 
beaidea.  ^ey  poaseaa  basic  properl^ai.  nxi  oombino 
with  hjdioohlorio  aeid  and  platinio  obtoride  to  form 
dosble  taltl,  inaolable  or  diffiooltly  lolabU  in  water. 

Tlu^  pcaaeas  allfaline  propertiee,  and  aeatraliu 
the  aode  formiDK  oryitalline  salta,  have  itenerally  a 
bitter  taete,  and  form  the  active  prineiploB  of  tea, 
eoSce,  tobacco,  opium,  pepper,  cinchona  bark,  nui 
Tomica,  Ae,,  in  whioh  they  are  found. 

Of  the  animal  alkalcridB,  qnouidine  and  methy]- 
uramiD*  oonUin  ouboa,  hydrogen,  ani  nitrofren ; 
while  otbera  aontaia  oiymQi  beaidea  such  ai  nrea 
found  ia  animal  urine,  and  kreatine  and  kreatinine 
found  iu  the  animBl  jaicca. 

The  artiGciul  alkaloids  coneiat  of  the  amine;  and 
their  ana'ogueB.  Tbese  are  monaminea,  diaminca, 
triaminea,  ud  tetramiaesi  and  tbem  are  primary, 
Beoan<la[7,  and  tertiary  moniuuina)  and  diamiaea. 
Then  there  are  the  pho'phiaes,  ni^inea.  bismutfainos, 
BDd  atitniwa.  For  further  informBtian  aa  to  tlie 
natnn  ot  Meie  artificial  alkalmdi  the  reader  ie 
reterrtd  to  lubstitBtiou  products. 

Moat  of  the  Tegetihle  alkaloida  are  solnble  in  boil- 
ing alcohol,  and  assume  the  orystalline  fnrm  oa 
cooling.  The  plants  containing  the  yolatile  baseiar^ 
|ien?rally  digested  in  weak  atkaline  solutiqos  and 
distilled,  nbec  a  portion  of  Iho  ammonia  como  otpt 
with  the  other  prodncta.  whioh  an  neutralised  wii.h 
acid,  evaporated  and  digested  with  alcohol,  which  cliH- 
Rolres  the  basic  Bulpbate.  Tbis  sulphate  is  agitntc'l 
with  a  strong  solution  of  ether  and  potass ic  by  d rata  ; 
the  etberial  upper  layer  contains  the  Tolatile  base 
which  is  obtained  by  diatillation. 

The  vegetable  baaea,  when  dissolvcrt,  may  be 
precipitated  fey  a  solution  conlaitiin)!  tannic  a-id, 
such  as  decoction  of  oak  bark  and  leaves  of  thi 
elm,  cheartnt,  &c. — green  tea  and  tincture  of  gall 
nuti  forming  insoluble  taonntes,  so  Ihat  tannic  acid 

Thcie  bises  are  separated  from  the  acidt  with  which 
they  are  geneially  combined  in  the  veRctahie,  by 
addmg  water  and  hydrocblorio  acid  or  STil]ihurio 
ncid  to  tho  vegetable  matter,  when  the  mineral  acid 
dirplaeos  the  vegetable  acid  and  forms  nn  easily 
soluble  salt.  And  when  an  nlhali,  or  an  alkaline, 
earth  ia  added,  the  organic  baie  is  prpcipitated  and 
dibBolvcd  in  boiling  alcohol,  from  which  tl  crystal' 
lises  on  cooling. 

Aniline,  one  of  the  moat  important  of  the  urtiGciul 
alkaloids,  is  lai%el;r  prepared  from  the  liquor  ob- 
tuned  in  gas-making  from  coal,  which  contains 
aniline  in  amall  quantitiea  and  beniol,  together  with 
various  other  anbatances.  Nitric  acid  eonverts 
beniol,  CsHg.  into  nitro-bensol,  thus:  CgHj  -t- 
H»Ui  -  LVJIj  NO3  +  OH],  and  by  distilling  two 
parta  of  nitrO' bciiiol,  three  of  iron  liliitgii,  and  two 


iF  acetic  aeid  in  metillio  cvlinder*  gradaally  raised 
■.o  a  rc-l  heat,  when  CH:  (CA)  aniline,  with  other 
productn,  comes  over,  which  are  redistilled  at  a 
icmpwalnre  between  170'  ar>d  ITOC,  when  com- 
iiarcial  aniline  i*  o'ltnned.  It  is  also  formed  by 
iho  redncing  action  of  fulphnretted  hydrozen  on 
•,itro-h»n,ol,  thus  !  NO-ICiHi)  +  3.SH,  = 
Se^C.Hi)  +  Si  -f  20H^  Other  reducing  aitenta 
bive  a  similar  effect.  I>  is  obtuoed  by  diitilliog 
'ndigo  with  n  strong  Bolntion  of  putasaic  hydrate. 
?rhsn  antbranilie  acid  it  formed,  which  ii  beatod  in 
1  retort,  when  aniline  is  condensed  in  the  receiver. 
:t  is  rnliBt.illed  to  obtain  pure.  The  reaction 
1.  as  followa-vii. :  CH^SO  +  4KH0  +  OHa  = 
(CcHONH,  +  2COK0S  +  2H.-  It  IB  nl«o  formed 
Q)  tho  dintiltatian  of  nitm-tolnol  with  lime,  thus : 
CjHtNOi  +  CftO  =  (C™Hi)NH.  +  COCao".  Anilino 
is  n  colourleae  thin  oily  liquid,  having  a  hot  aromatic 
in'te,  and  an  agreeab'n  odour.  It  is  pnisonouB,  a 
Joi-n  dmp.  being  snfTirient  to  kill  a  rabbit.  It 
bail,<  at  ^»rC..  is  very  volatiU,  and  do;3  not  freeze 
it  -  2U  C.  When  cipO'Hd  to  the  air  it  n«umes  a 
,  -RsiDOns  conetsteucy  and  a  brownish  colour  from  the 
I  ibsDTptioa  of  oxygen.  It  is  slightly  hmvier  than 
irater,  hming  a  specific  gravity  of  1-028.  It  ia 
(olnhle  in  wat^r,  and  is  dissolved  in  all  pro- 
jortions  by  alcohol  and  ether.  Unlike  the  other 
I  itkaloids,  it  has  no  reaction  on  red  test  paper. 
I  It  formi  with  neid  n  larie  number  of  bea'itifal 
iryatiUiacd  compn;inds.  Jt  can  he  di'tingatjhed 
Trom  every  other  componnd  by  the  boantifiil  violit 
I  Qroduccd  by  mixing  it  with  a  sohitim  of  chloride  of 
':  i'SG,  and  with  chromic  acid  it  yields  a  black,  btne. 
I  3T  grrcn  precipitate.  It  has  a  high  refr.ictivo 
^  power.  It  does  no''  condact  eleotricity. 
■  From  anilino  a  large  nnmbor  of  derimtivpi  and 
I  inbititalinn  products  are  formed,  which  throw  eon- 
I  lidnrahlo  licht  on  the  tbt-ory  of  organio  ehemiotry. 
,  The  sulphate  of  aniline  i-  U'cd  therapeutically,  and 
is  prepared  by  satnr.iling  aniline  with  dilate 
inlphuric  arid,  cviporating  to  dryness,  and  extract- 
'  ing  with  boiling  alcohol,  which  laves  the  snlphate 

I  it  dirwlly,  forming  cyauiline  (C^Hi'lNfl.lCN), 

I  Pj  Bub^titatiag  chlorine  (or  bromine)  for  the 
hydrogen  in  the  pbonolmdical  oF  aniline,  we  nhtain 
mono.  di.  and  tri-chlorine  anilines.  (CfiH.CONHi, 
ICtHjCIONHj.  and  (C,iH/Jla)NH,  respectively.  The 
basic  character  gradually  b-comes  weaker,  until 
three  atoms  of  chlorine  repla'M  throe  of  hydmgEin, 

I  when  the  compound  baoomcs  nentral. 

I      Nitmoiline  has  been  proinced  by  the  replacement 

'  of  one  ntom  of  H  by  NO..     By  tar  the  moat  impor- 

'  tant  application  of  aniline  is  in  dveinp.  The  beauty, 
variety,  and  mngnifioence  of  the  colours  obtained 
From  coal  tar  is  uasurpsiaed. 

From  aniline  we  obtain  the  well. known  coloon — 
purple,  magenta,  emeraldine,  roseine,  violine,  &o. 

Jfoiav  or  aniline  purple  can  be  prepared  by  rail- 
ing equivalent    proportionfl   of  potsssic  diehromate 

I  sud  aniline  sutp'iate,  whon  a  black  preeipitatn  is 
formed,  dried,  and  digested  r,TieatPdly  with  coal- 
tar  naphtha  until  all  resinous  matti-r  has  been  sepa- 
rated.    The  reaidue  is  dissolved  by  alcohol  trans- 

!  forred  to  a  retort  and  distilted,  when  the  purple  is 

I  1,1ft  behind. 

Mngnita  or  rosaniliiie  can  be  prep.wad  by  tlie 
artioii  of  mercury,  nitrafc.  or  aniline,  or  by  the 
action  of  iitannie  chloriiU  SnCI^  un  aniline.    The 

.liqniii    U    lioiled,    watnr,  addod    nnd  rehoiled,  and 

I  aaturato-lwithN,-iCl,whc'it>ii*Ooloiiri8  precipitated. 

I  Emernlii'iif  ia  prepar^rl  by  acting  on  a  miitnre 
of  aniline  and  hydrochloric  anl,  with  pottseic 
chlorate  to  oiidiso  tho  aniliue  and  produce  a  darli- 

Igrren   precipitate,    which   becomes  olive  grcpn    on 

I  ifoiei'in  i*  preparM  by  adding  tiro  pnrts  of 
'plumbio  perotide  PbOj  ti  one  oF  anihne  sulphate, 
and  boiling.  Filter  aud  ovaporatG  for  some  time 
when  retin  separatee,  now  adil  an  alkali  when  this 
pubManoe  ia  precipitited.  Filter  to  sopant?  the 
alcohol  and  evaporate,  whsn 
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(C„H|.N,Otl  may  he  extracted 
from  tea  or  oolTi^e  by  making  a  strong  decoction  in 
water,  adding  plnmbie  aoetate.  which  Fnruii  a  pre- 
cipitate of  plumbio  caff'Kitannate.  Thn  lead  ia  sena- 
ral*d    by    pa>sing  SH;    through  thi 
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_.,jtallised  from  aloohol  in  lone  white , 

needles.  Or  put  a  paper  none  over  a  witch  gl'isa  on 
which  there  are  some  finely-powdered  ti-a  h-are^,  aid 
heat  over  a  spirit  lamp,  when  crystals  of  cnffcina 
will  condense  on  the  cone.  Caffeine  occnrs  in  ten 
to  the  extent  of  from  two  10  aii  pec  cent.    In  coffee 

i  one  per  cent,  ia  found,  and  in  the  kolvnut  of  Central 
Africa  twice  aa  mncb.   However,  the  u^ual  quantity 

I  in  ordinary  tea  is  between  two  and  three  per  oent. 

[  It  has  a  slightly  bitter  taste,  and  is  inodorous.     It  i* 


a  volatile  or  essential  oil,  and  not  o 
to  tea  its  peculiar  fiavoor  ai 
tains  almost  30  per  cont.  1 
the  amount  contained  in  albnmen 
some  eiperimcnla  that  the  caff«in 
diaintegration  of  the  bodil;  tissuea  to  faa  las 
the;  otherwise  would  be.  On  tbis  aoeoant  it  saves 
food  to  a  certain  extent.  If  about  seTen  graiBi  of 
eaffxine  be  swallowed  it  pereoptibly  gniokna  the 
circulation  of  the  blood,  eicitea  the  iraagiaatia, 
aud  prodnoaa  a  piculiar  kind  of  iatoiisation,  rwnlt- 
ing  in  sleep.  When  oalfeine  is  oxidised  it  ii  000- 
yertcd  into  amalio  acid  CiH;N-Ot.  methylamine  and 
hydrocyanic  aoid.  The  changes  that  caJfeiBe  nndiw- 
goes  in  the  system  an  not  definitely  knoWBi  Boil- 
ing watsr  and  othv  di'solve  largely,  md  alaohol 
and  oold  water  sparingly.  When  heated  it  foss, 
and  it  aublimaa  without  deoompoaition.  It  fsnu 
crystallised  salta  with  anlpharto  and  hydrocblocit 
acids-  It  forms  with  argentic  nitrate  a  compound 
which  may  be  crystaQi^ed  from  boiling  water. 
Strong  nitric  acid  forms  a  yellow  liquid,  )m>diiciBi 
nitrous  fume4,  di'oompoiiiig  the  oaffeioe,  and 
when  ammonia  is  ad^ed  a  fine  pnrple  cnlonr  ia  pre- 
dnced,  and  methylamine  ia  eventually  formsd. 
When    boiled    with   potash,    inethjrlamina    is   aim 

The  following  table  (rives  an  approiiinBte  pocoil- 
ago  composition  oE  tea  and  coffiMi ; — 

Tea.  CoSsa. 

T.innin  SR  ...  4 

Fibre 20  ...  SH 

Oum  18  ...  S 

Ci»eioe la  —  13 

Water   r.  ...  13 

Minerals    5  ...  7 

F'at i  ...  la 

V-ffcint 3  ...  J 

Sui-iir 3  ...  6 

Aromatic  oil 1  ...         trace 

Starch    trac9         ...         tiaee. 

K'fatine  (CuiHu^i)  is  prepared  by  cvaporstiB| 
an  infusion  of  tobacco  in  water  ta  a  syrapy  oonii- 
toney,  and  adding  twice  its  votnme  of  aleo^L    ^M 
npper   layer    containing   the    ealtn   of    nicotine  it    . 
decanted,  avapomted  to  a  BroaUer  bulk,  miznl  witt    _ 
■n  alkaline  solution,  and  agitiited  with  ether,  whiA 
...xAtm    the  nicotine.      The  mixture   is    dwnlaJ 
froBi  the  surface,  and  oxalic  add  in  powder  tiM,    ^ 
1  an  oxalate  of  nlootiiie  is  formed,  and  falls  to  ._ 
bottom  of  the  tcsssI.     It  ia  washed  i«f«ll  -  _ 
s  with  ether,  and  the  nicotine  ia  sepatimtsd  tf  • 
solution  of  potash  and  ether.     This   aolatisa  k   J 
decanted  into  a  retort,  thnmgh  which  a  «iimnt  rf  .,_ 
hydrogen  ia  trnnsmitted.     The  ether  and  ammorii  . 
are  expelled  after  being  heated  for  a  day  tea  tav  , 
perature    of    140'    C,    when    the    temperatn*  ii   _ 
incn^ased  W,  and  the  pore  nicotine  distils  over. 

Nicotine  is  one  of  the  natural  volatile  oilytaii^   ~ 
having  no  oxygen  in  its  oomposition.    It  forms  H/t  — 
Bctivo  principle  of  the  tobncoo  plant,  being  found  ii^ 
the  roota,leaves,  and  aeedi, forming  from  twototvU 
per  cent.     It  l<  combined  with  citric  and  maUcacii»  1 
It  i"  a  colourless  oily  liquid,  bavinir  a  speoiBomTtlf  f. 
of  1027  at  19'  C,  nnd  boils  at  250'  C.     It  11  T«T^ 
poisonous,  one  drop  being  capable  <rf  killing  a  da>]^ 
E'hnr  and  alcohol  disso1rcitrpadily,and  water mi*-S 
ratelf.      It  ia  yrj  inSammnble,  and  bums  wilha^ 
smoky  fiimc.     When  exposed  to  tho  air  it  abMriC  1 
oiVEren,  becoming  brown  and  solid. 

Nicotine    may    be    written     -{  NfCiH,!"'  J-j,  il 

whioh  CiHj  would  represent  the  H,  of  NHi,  m 

this  Bnb%tanoe  woul^  therefore  eorraspoiid  with  tM  ~  :.' 

atoms  of  ammonia  (KHiV  =.^ 

Iodine  and  ohloriue,  with  nicotine,  prodnM  isV -^ 

red  and  blood-red  liqoida  reapectively.  j'   . 

Nicotine  forma  white   preeipitatwi  with   salii  m  151 

zino, lead, and  mercury. but  with  eaprio  aalti  itfui^-^ 

a  blue  solution.     It  oambtues  with  Mai  oad  SU.        -• 

Nicotine  cau<ea  the  plans  of  poUrisatian  of  a  r>V  ' 

of  llRht  to  rotate  to  the  Ifft.  ■' 

-iHinijit  (C-OHiiN-Oj)  is  prepmd  by  bailing  t>* 
pulveriied  bark  of  the  yellow  cinchona  with  J^*'' 
timet  its  weight  of  water,  ocidnlated  with  one  ^^J 
cent-  of  sulphurio  acid,  which  disaolves  the  ta^** 
present.  The  liqnid  is  strained,  and  when  eoli  J^ 
treated  with  sodic  carbonate,  and  the  prsdgJta'U 
formed  is  submitted  to  prosaure  and  the  aebw  .^^ 
alcohol,  which  dissolves  the  bases.  Oa  oooling,  l£^ 
cinchoniae  crystalli'ea,    and    more  is  oblainil^^ 

The  Hqnid  Is  now  neutralised  by  aulphnrie  add,  **g 
the  two  bases,  quinine  and  oincooniue,  ore  iepai^*^ 
by  cry>ta11isatioa,  the  aolphate  qninine  ojjulsliywft 
fir.'t,  being  least  soluble,  and  the  qninine  it  ftldt^^ 
taled  by  adding  ammonia  to  tba  sulph^.       _  ^^ 

Qiiinme  can  be  separated  from  einoboabu  m^ 
ether,  which  dissolves  the  former  and  Bot  th>  Utl^ 
Qoininn  m:iy  be  orystallised  in  silkj  Belflw  )K 
allowintt  its  alcoholic  solution  to  avwrata.  9^ 
cryotitllisea  with  six  .atoms  ot  wat«r.  It  diatoll^J 
r^railily  in  aloohol,  ether,  and  aeidnktad  w«t».b^^ 
is  comparatively  ioBOluble  in  water.  II  aBahi^^E 
vrith  acids,  forming  aei4  and  DMtral  bbUs,  •(  «>>'^ 
the  aeid  ones  are  most  toloble.  Ot  IhMS  wUs_  t^J 
sulphate  is  the  moat  impoiiomt,  Bi  il  fa  •rteuw^* 

Holh   quinine  and   its   ulli  turn  b  very  bitt^^ 
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tU.  Qniiiiiie  baa  a  decided  alkaline  reaction 
rUm  mBBonia  ii  addad  to  a  miitnrs  ol  ohlorinc 
its',  and  k  qniiine  ult,  a  fneo  calonr  ii  obtaned. 
FbadntillM  wiUi  aiuticiMitatbit  jisldg  qniDaliat- 
IPJIjy",  an  oUy  ha»e.  Thu  qaininv  Hits  (rt.. 
Ml|atal«a  with  oialie,  tarlaria,  and  gallic  ucldi- 
i  lalla,  and  willi  argentic  and  msronria  nitrates 
Wlra  shtatise  ia  pwwd  threnirli  w»t«r  in  wMcl. 
dninaiinuMndedthealkaloidiidiM^lTed,  nrioui- 
adn  of  eoUni'  being  induced.  Quinine  cnnsei 
(plaM  of  wlariiation  ot  a  rs;  of  li^rht  to  rototi 
Ibtktt.  The  nJiifaate  of  qobine  crjetallina  ir> 
tm-whUt  naedlei  •olnble  in  alenhol,  and  an);  to  u 
|At  eztnt  in  water.  When  keatod  it  fun. 
tittiHr  a  pbMpboreMMsee.  Tha  addnlftted  aolu^ 
■  eihihila  (he  pheDomenon  of  Booreeeence.  Ai 
id  ralpbate  i*  obWnod  by  diuolritig  the  enlphatt' 
ralpbnrie  add,  and  oonoentrating.  It  is  tolnbU 
Ikiaalrobol  and  water,  and  crjttallieea  in  iraali 
Bdlra.  Iodine  and  the  inlphate  combine,  forming 
t  plabe,  which  polariM  light.  The  anlpbalo  ii 
ratiie  (the  price  hu  riien  latolj),  and  ia,  there- 
T,  liable  to  adnltaration.  It  ia  adultDratdl  witb 
1  aniphate  ot  einchona,  which  ma;  b«  delectfd 
adding  ammoniB  bydratc  and  fiber,  when  the 
Kbona  floats  between  the  two  li'iuids,  and  tha 
iaice  ia  diaaoWed. 

SiHcine,  when  present,  produce?  a  red  colour, 
lea  anlphnric  acid  ia  addrd.  Stearic  ncid  is 
laolad  bj  ita  inaolnhility  ia  dilnto  Bulphuria  acid. 
«ar,  by  being  tolnblo  in  cold  water  and  boraric 
id,  imiiarte  a  greeniah  tirge  to  tba  eluaholic 
me.  Chalk,  gum,  gjpsam,  nia);naaia,  and  starch, 
XT  adulleranta,  are  inaolnble  in  alcohol. 
Ibe  citrate  of  iron  and  quinine  ia  another  prepara- 
n  Died  in  medicine,  aa  well  as  tha  soLntion  of  the 
Iphate  ia  tineturfl  of  orange  peel. 
UoTjihinc  (CiHisNOj).  ia  the  only  one  ot  tha 
laloida  of  opium  that  is  polnble  in  Uine  water,  and 
milage  is  taken  of  this  prnpert;  to  extract  it 
m  opium.  An  infoaion  of  opium  in  water  ia 
Had  with  milk  of  lime,  which  disaoEree  the  mor- 
ine,  learing  the  other  opium  alkuloida  and  nodia- 
T«d  lime,  which  are  filtered  off.  The  filtered 
aid  is  boiled,  and  NH4CI  added  to  neutralise  the 
•,  when  ohloride  of  lime  is  formrd.  ammonia  is 
Dpatcd  b;  tha  heat,  and  tba  morpbino  la  prrci- 
Ited.  It  is  pnrificd  by  diapoliing  in  HCI,  adding 
k  of  lime,  and  repreeipitating  by  lat- ammoniac, 
n  moiTluDe  is  depoaitsd  in  abort  rectangular 
■BU  containing  two  parts  ot  water  of  crjstallira- 
■.  Or  an  infniion  of  opium  it  mode  in  tnttr  and 
B«d,  and  the  solution  ia  concontmted  and  neu- 
ind  with  oh^k.  A  aolutioa  of  calcic  chloride  ia 
lid  wbieb  preei|Htatea  calcic  meeonate,  while  the 
Incliloiate  of  morphiao  reniains  in  •olution. 
e  ■econate  is  filtered  off  and  the  liquid  erapo- 
*d,  wfasn  tbe  morpUae  erjatalliaea  out  aa 
Icodilorato. 

Itrphine  readily  comhinei  with  HCI  and 
[jCOHO  forming  the  hydrooblorate  and  acetate 
m  are  frequently  uiad  in  medicine,  o-pucially 
(  bydroeblorale,   to    indnco  aleep  or  a1l»y  pain. 


in  diameter,  ronnd  and  Sat,  tougb,  inodoroas, 
and  intensely  bitter.  These  seeds  are  imported 
from  the  East  Indies.  They  are  very  poiaonoua — a 
few  grains  boine  anffieient  to  kill  a  dog,  but  it 
appears  that  it  does  not  produce  the  same  relatiie 
effect  on  different  apeciea  of  animals.  The  ground 
not  and  eitraet  are  also  used  in  medfcino.  Strjeh- 
nine  ciystallisea  from  dilute  alcoho!  in  ootihedra, 
bnt  it  is  iDSoluble  in  absolute  alcohol  and  ether.  It 
is  soluble  in  chloroform  and  the  easential  oilb. 
Bromine  and  nhlnrine  form   snbi-titiLtion  product. 


in  the  following  anmber  of  that  publication  (14206), 
p.  Ul,  Tha  remarkable  pmnt  is  this  i— The  eondi. 
iion  of  an  objeot-glaas  in  which  it  appeara  to  reaolro 
beet  is  precisely  that  in  which,  tboDgh  tlu  saetor 
•Dgle  is  tbe  Isrgsit,  the  apertare  c^oolaM  bum 
the  fooal  dialonoe,  and  the  diameter  of  the  s^  of 
light  is  Tery  much  the  amalleat — i.e.,  when  the 
glasees  an  eloae.  One  would  eipeot,  d  jgriort,  that 
the  reaoMng  power  would,  under  inch  conditions, 
be  at  tbe  lowest.  We  refer,  of  oonne,  to  obieots 
mounted  dry. 

.  .    _  _         In  neing  the  smaller  stop*  them  is  a  liability  to 

fonoed  when  iodine  ie  triturated  with  it,  from  whici)  1  enormous  error — aonetimei  more  than  donUe— 
stryebnine  i<  obtained  by  tbe  action  of  acida  Wher.  '  unlets  they  are  kept  eloeelv  <n  contact  with  tbe 
dietilled  with  KHO  it  produces  quinolioe,N(C,H;)".  aolnol  surface  of  the  glass.  Tbe  aettiog  of  tba 
a  colonrlen  biaie  oily  liquid.  Itforms  a  compounil  obicctiie  may  thoa  materially  ritiate  tbe  resoU, 
with  ethyl  iodide.  Strong  HNO3  turns  pure  strycb  nnles!  this  is  attended  to  by  prerentaig  aotnal  oon- 
nine  yellow,  but  if  bmcine  ia  present  an  orsnge-rsil  tnot.  Wa  hare  found  a  diffionlty  in  measaring  tba 
colour  i:<  produced.  When  strong  H^SOi  andpotassiL  ipot  of  light  by  dried  miUtj  for,  as  tbe  foonsas  at 
dichromale  ore  added  to  a  nmalt  quantity  oF  atrych-  the  two  ore  not  in  the  aama  plane,  no  aharp  «dg«  ot 
nine  a  riolet  coloor  is  produced,  changing  to  rose.  I  the  spot  can  be  so  obtained.  When  the  milky  tor- 
^Vhen  a  strong  aolntion  of  salpho-eyar.ide  is  addeil  face  ia  in  focna  the  edges  of  tba  spot  an  andefined. 
to  a  solation.  oryatals  are  formed  immediately.  Anil  '  Wa  notice  that  tba  l-5th  need  by  Mr.  Wenham 
cryatala  are  formed  if  tartaric  aoid  ia  added  to  a  seems  to  hare  had  an  unosBally  lavga  spot  ot  li^t 
lolutJDn  of  a  salt  of  strychnine,  and  alto    hydrir^    — 'U7ia. 

potoasie  carbonate.  Sulphurio  acid  forma  a  neutral  In  cooclnding  this  latter,  we  would  remark  tbat, 
ult  grilh  atrycbnine.  with  auric  chloride,  AuCi] ;  thi.  though  Mr,  Wenham's  lost  eiperiiaants  show  that  a 
■□lphat«  or  other  aatt,  givea  a  blue  colour.  Strych-  certain  method  of  estimating  angnlar  apertare  oaonot 
nine  may  be  detected  inesiieaof  poisonirg  by  render-  1  be  relied  oo,  we  are  sure  that  he  will  oirse  with  us 
lag  the  liquid  supposed  to  contain  it  alkaline,  then  that  it  would  be  un philosophical  to  inter  hence  that 
>|lilate  with  chloroform,  which  will  ditsolve  atrych-     all  means  ot  ascertaining  that  aperture  must  neeea- 

y  the  iodut 


ifpmant-    On  eraporstion  stryehnii 

'    '■  ■    taken  np  by  HCI,  and  tested  by  t( 


siily  be  Ti 


-Jie  oharacti 


Hugh  Clement  1. 

am  THO  HSASnBBIHSNr   07  THB  AN- 
aUZiAS  APBBTUBB  OB*  UIOBOSCOPIC 

OBJflcnvns. 

[11278.1— Thi  aa  are  eama  points  to  which  wa 
*ish  to  »<liert  in  tho  last  three  letters  ot  Mr. 
the   ENUuaa   Mkcuaki 


_  — —    —        ii'Kiiit.i — iH  my  itbier  iia^oji  on  aoore  1 

A)Kt  of  tha  mPMurembnt  ot  the  angnlw  aperture    .^^g^,  ,,-'po^ph1=d  errors,  which  I  think 
microacone  obiDotiTaa.    In  tha  first  of  the  aervn     ..   ■'.IZ'-.J^    ,-..  _     <a!>   -_  .<..  1...L  , 


]iie  tha  reeulta  of  aorae  experiments  upon  anotbgr 
Un.  Hartln  H.  Bull. 

EUobard  niokolj,  H^.o.B. 
Jersey,  April  21. 


CABL   ZBISS'S   new   OII.-IMiaiB8ION 

OBjaCTIVB. 

11279.]-lN  my  Ittter  (1*253)  on  abore  there  ai 


ipo  objooti    . 
(So.  11077),  Mareb  8,  18 

says    that    additional    It  _  ^     ^^^ 

laaaea  are  apt  to  iaeraate  the  apparent  angle  by  ^f, 
'ilongoting  the  focus.  In  our  own  eiparimenta  wa  q^^ 
liaTe  nat  found  it«o. 

Again,  be  aUtes  that,  if  half  tho  tront  lena  of  tbe 
objectiTB  is  obaoured  by  a  sccaan  toaohing  it,  holt 
ihe  light,  but  in  some  cases  little  ot  the  angle  is 
lost-  In  oar  obierratioas  wban  the  scnen  is  tn 
.iloie  cantacl  with  tbe  objeot-gUsa,  and  a  tuoonoaTa 
lens,  with  a  step  to  keep  the  eye  oentral,  is  naed  aa 
uo  examining  lens,  half  tbe  angle  a*  well  as  half 
the  £ald  is  always  cut  off. 

He  then  refen  to  the  result  of  placing  a  small 
^top  of  knoi —    '- '""  —  ■■'""  ' — ■■  "'  '*■" 


On  p 


u  the  loth  line  from 


., -.         ., I  fttrj  10  correct,     u 

that  gentleman  !  tei^^^  the  words  " 
"  sion    fluid,   the 

learly  as  possible  the  same  as  those  of  crown  glass, 
at  whicb  both  the  front  lena  and  tbe  carers  of  miaro- 

Ou  p.  1(>7,  line  35  from  abore,  read  :— "  Protaaaor 
Abbe  csUa  the  product  of  tha  tine  of  tho  angle," 
&c.,  and  not  "  the  site  ot  the  angle,"  to. 

On  p,  1C7,  line  19  from  below,  read  1— Dr.  W.  J. 
Dickson,  of  HackQey  (Ute  of  Falkland). 

I  woolii  like  to  add  to  my  letter  (11^53)  that  this 

ail  Icna  is  especially  suitable  Car  petrograpbic  work, 

,.        ,  ..I.     I     ■..     .  Vi      . .     ~    Maauae  nrpolisiied  rock  ssctionB  will  become  qoila 

diameter  on  tho  front  of_  the  ohpw-  ,  i„„,p,„pt  fey  the  ute  of  tbi<  oil,  or  if  the  sectioi 


■titb  n 


<at,  kndanOBine,  papareriue,  codeine,  meconio 
U,  fa.  It  is  one  of  the  principal  oarcotio  con- 
ibaats  at  opinm,  forming  aboat  one-tenth  of  it 

S'ifat.  Boiling  water  diasolTea  twice  tbe  qoan- 
A  cold  water  doea.  in  whieb  it  is  siiariogly 
,  and  it  is  diaaoWed  freely  by  alcohol,  hut  not 
tdky  ether-  The  morphine  solta  are cryatalliacd 
MQy,  and  ere  inaolnble  in  ether,  hut  soluble  in 
■lU  and  water.  Morphine  forms  salts  with 
■jhl  and  tthyl  iodides.  Ferric  chloride  ciTei 
iMMrphine  a  blue  colour;  a  mixture  af  H<.SOi 
WSSO,  girea  a  green,  and  HNO3  olcne  gires  an 
~~1*  EolouT-  Tannio  acid  produces  a  bnjky  pre- 
.  HoTphine  changes  Uie  yellow  colour  of 
t  paper  brown,  and  both  it  and  its  ealte 
a_lritter  tasto.  Like  quinine,  nicotine,  nnc! 
~  "i,it  rotates  the  ^ane  of  pah 


LBjer  on  too  .ront  ot  "»  oop^c-  („„       „^t  by  the  use  of  this  oil,  or  if  the  section  ia 

.   the  aootor  angle  is  found  to  be  towered  it  may  be  eiamioed   to  a  greater  depth  in 

larger  than  eoold  he  admitted  by  such  a  atop  from  „„Bqu„^  J  the  great  amount  of  light  tra^t- 

i:  oone  of  raia  usuiug  from  the  axial  focal  point-  ,    -  ■  ^-- .  . .  >..  b 

ilinued  in  his  tottf  r>  of  March  2'J 


ittle    ■ 


■iUt.    The  faydroohlorale  IB  its  most  important 
a  KdiaiolTaa  freely  in  water  containiog  a  Ii'"' 
^■1  in   alcohol.     It  cryatalliaaa   in  need 
"■      ■   '   '  'iciuo  a™  tho  acetate  nnn 

^   -  B — 0  made  containing  l-SCtb 

P^FMsach  of  the  hydrocblorate. 
l^mhiiDe,  CjiH^NiOi.  ia  prepared  by  boiling  ' 
|2''"'V'°>^  in  aleohol  and  water  acparately,  ' 
l*l|l(TDbiuna  distolved  in  water  ia  obtained,  to 
[*»JMgweai»  is  added,  when  tho  stryohnino  ia 
[jWUnl  h  diwolred  by  bailing  alcohol  and  di-. 
Ij*-  Itis  than  dissolved  in  dilute  sulphuric  wid, 
J5»*lpb«ta  of  atrycbnine  is  formed,  and  am- 
ijm  h  idM,  when  a  aolpbate  tt  nmmonU  is 
^»,  nl  tbe  atrrehnine  ia  precipitated.  Or  . 
TlMlNidBof  the  nux  vomica  tire  boiled  with 
'jMabM^  acidulated  with  II-SO,,  and  nentra- 1 
M  ^"  l>""i  which  precipitates  eitraoeons ! 
j'^'.wMa  tbe  bases  remain  in  aolntion.  The  ' 
JMk&aipBti'd,  and  the  reaidne  is  treated  with  I 
■**tftlr  addnlatod.  and,  on  adding  ammonia,  I 
2J*aa  with  bracins  ia  pre<ripitat«d.    These  are  1 

«^*H  into  nitrataa,  and  the  aitrato  of  (trych- 

?vBb*AAw  forms  about  l-TOth  of  the  Bt.  , 
B*  t^  Ud  it  is  obtained  from  nnx 
^*B'    IW   mz    vomica    ia    about    an    inch  I 


'i'his  aul>ject 

111152),  p.  G8,  and  April  lU  (1122G),  p-  112,  a 
r  arrow  adjustable  slit  being  substituted  tor  the 
top,  and  an  immersion  l-5tb  and  a  dry  SSrJs 
L«inK  eipenmntad  on. 

When  tbe  adjustment   is   dosed,    we  agree   in 
^.rinciple   with   Mr-    Wenham  i  bnt    the    reiult  ia 

K'te  different,  b4  we  shall  proceed  tO  abow,  when 
glassoa  are  eulHoifiitly  separated.  In  all  cues, 
-  '  -  -  -  limited  means  of  eiporimeut  bare 
ascertain,  when  tho  adjustment  is 
.U.SH,  LUH  B^DLur  Bugle  1^  grBBtdT  than  what  Mr. 
Wenham  calls  the  "true  npertnra "— i.a.,  that 
ooicuUted  from  the  fooal  dintance  and  the  diameter 
•  f  tbe  ipot.of  light,  or  (which  is  the  same  thing)  of 
varying  apertures  ot  laaa  meaFurament  than  that 
~pot.  Bnt  we  find,  alio,  that  Ihore  ii  a  point  in  the 
idjuatment  at  whiah  the  two  aiiglaa  ooincddi 


nabled   u 


>  Iftui 


It,  I 


i&A  by  thii  new  objectiTe, 

I  of  my  oorieapondenti  seam  to  think  that  tbe 
iiss  Ol  esaeotial  oils  as  immersion  fluids  might  be 
|)rcjudicisl  to  the  stand  and  the  brasswork,  but  thie 
IB  not  the  case,  aa  a  very  small  drop  ot  oil  ot  the  aise 
rif  a  pin'a  head  anffioes  at  a  time,  and  this  oan  easily 
]M  Wiped  off  with  a  little  blotting-paper, 
ai^w,  S7th  Apnl.  AdoU  Boliulaa. 


[:il280.1-Tai  letter  of  Hr.  Adolf  aohulie  (l4eS8 
iii  very  interesting  :  perhape  he  will  give  ns  the  reanlt 
of  a  trial  ot  hia  Zeiss  oil-immersion  i  on  Sobarf  a 
lines.  From  my  experiments  on  a  test-plate  reoeived 
n  week  or  two  »go  from  Nobert,  I  am  inolined  to 
ronaider  the  separation  and  sharp  dtfinition  of  tbe 
lines  of  tbe  19th  band  a  much  more  difficult  matter 
ihan  thn  renolntinn  of  any  teat  diatom  which  I  hare 
By  toe  aid  of  tbe  reflex  illumi- 
.  .  teA  in  the  manner  previonsly  described  by 
myself  and  othars  in  these  pages,  I  have  been  able 
ID  separate  these  exquisitely  slight  and  fine  lines  with 
kTCat  distinctness,  both  with  Zeiss'  1.35andBaib«rt'a 


I'lis,  the  separation  ia  carried  still  f urthei ,  .  . 
L-ulculaCed  angle  is  increated,  the  focal  distanee 
-liortcned,    the    diameter    of     the     spot    of    light 

I'idiQ'd.  hut  the  sector  angle  ia  lessened,  because __  __      , 

tbe  bank  leases  will  not  allow  a  larger  angle  to  pass-  I  tf  quiro  eitnmely  accurate  adjustment,   and  olOie 

To  illu'trste  tho  preceding  statemonta  we  adduce  attention  to  the  intensity  and  incidence  of  the  illn- 
iin  oiporiment.  Kot  having  an  immersion  l-5th,  we  ininating  pencil  to  obtun  the  lieat  remit.  Notwitb- 
ixik  a  dry  l-5tb,  of  which  tho  foc/il  distance,  clo^e,  standing  the  laudation  inatowed  by  Dr.  Bdnnmd*  on 
ii  'U^iiiu.,  oud  the  diameter  of  tha  spot  of  light  |  hia  immersion  paraboloid  in  a  late  number  oiF  the 
■H.  These  data  give  a  meiaumd  angle  ot  about  i  Monihty  Jticroncopicol  Journal,  tbe  Wanbom  reflex 
71)',  the  sector  angle  is  lOU".  The  adjuatment  of  |  illuminator  ia  fariuperior  to  it  for  the  Tsaolutian 
iliia  glaa!<  hu  a  run  of  about  3}  turca.  When  ,  ot  difficult  testa,  aa  it  affords  tha  means  ot  throwing 
npeniil  It  turn,  the  diamelcr  ut  the  spot  of  light  is  I  a  minute  apeck  of  intense  light  of  tbe  greateat 
■Mil,  foeul  diatonoa  '(U,  giving  about  Qi"  oolculated  |  possible  obliqoity  and  of  any  aiimntb,  directly  on 

igle.     Tho    aector   ougla    oomes    out  91^.     With  |  the  ohjeet,  witbont  the  oonfnaian  ocoasioned  by  sido 


iinotber  half  turn  hack,  the  diameter  of  ihe  spot 
of  light  u  -OUl ;  the  fo-ial  dietance,  UTG  :  cilou- 
hted  apertnra  about  100' ;  sci:tor  aperture,  81^. 
VVbou  tlic  adjustmunt  is  fully  turned  hack  tLo  bock 
l^imri  will  only  pass  B'l",  while  the  colcuUtod  angle 
,i  135"- 

Mr.  Wenham  will  now  perceive  the  import  of 
•mr  query  in  tbe  EMOtraH  M«ch*!j:o  of  April  13 
[L4306),  p.  120,  whieb  be  was  lo  good  as  to  notace 


Powell  and  T.aaland'a  non-stCTeoaoopie  Inao- 
ism,  the  eyapieoe  removed  from  tbe  ligkt- 
oanu  luoe  of  the  mionacopa,  the  reflex  illniainMor 
shows  thacrosa  Unas  of  A.  peUnoida,  N.leraMinernf , 
and  N.  curvnla,  <rith  ihe  greatest  sbarpneaa ;  the 
same  reinU  may  indeed  be  obtained  with  the  immer- 
sion paraboloid,  bnt  a  much  greater  eipenditnre  of 
time  and  trouble  is  required.  fttmoiv. 
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THB  OOMFOUND  FUUiBT  BLOCK. 

[14281. J— It  ihonld  ba  uudentaad  tlut  in  all 
diffcrCDtul  blocki  hithnta  conitrneted,  wbsn  the 
loftd  is  being  ntixd,  &n  flqu&l  portian  i£  ftlirayi  auB' 
toiiLsd  b7  tbe  qaiok  or  potrer  morer  t  hence  tbe 
SMOTBOni  (riotioD  incurred  in  tbcae  blocbe.  An 
aborliTa  attempt  to  remedf  tbi>  grwt  aril  !ih  been 
tbe  introdnetioD  of  tbe  modern  to;  winob  pUn, 
trith  DDtoitanatelT  tbn  fatal  obji>etioD  of  broakagea 
cjtbe  toothed  wheels  vben  uudar  preaeare  oE  tbe 
load.  Thii  aeedg  no  oomment.  Now  tbeae  diffi. 
cultiM  an  obTiatcd  in  tbe  present  plan  oF  block, 
thera  beiag  only  tm  morable  parta— that  ii,  the 
pomir  pnilar  "nd  lifting  pnlle; ,  which  tnm  freaJy 
on  one  fiiad  abaft.  The  oironmferential  apeed  of 
Ike  littiag  polle;  if  aqnal  to  the  apeed  of  tbe  load 
whaa  beier  raiaed,  tbna  reduoing  the  fricUon  to  its 
"  Tba  apMnal  reatnTS  oE  tbii  block  ia  in 

angamcnt  of  tba  lifting  chain,  in 
.     b  the  oomponnd  palleje,  b^  wbieh 


ItlWt. 


I)incli(d  hole,  . 
itwaa  prored  t 
jyamHin,  bowi 


ought  the    1 


wbeela  and  extra  apiodlaa.     Ia    thx 

£ftir«  A.  and  B  ara  two  palleya,  eacb  baTing  a  small 
one  aaat  on  it»  inner  aide.  Tbeae  oomponnd  pnlltja 
mre  fitted  looialj  on  the  ihatt  S,  wbioh  ia  Bisd  in 


t>  be  TeepectiTelj  5£ 


D.  pec  aqni 


the  frame  (iu , , ^ - 

Ui*  diagram.  A.  iingla  chain  (a  littie  longer  than 
tiie  hdght  at  lift),  one  end  of  irhiab  ia  faatened  to 
the  top  oE  the  bottom  bloti,  the  other  end  paaainp 
0nr  the  amall  pnlla;,  a,  and  deaoendtng  on  tbe  froal 
tide  with  a  emaU  weight  attaehedthertto.  Staitinf 
(rom  the  point,  C,  an  endleaa  chain  aaeending,  pasa- 
ins  '▼•r  tbe  far  aide  of  tbe  large  pnilaj,  A,  then  , 
dateanding  on  tbe  frant  aide,  paaam^  under  the  i 
bottom  Bbeara ;  again  aaeending,  paaaing  orar  tbe 
tar  aide  at  tbe  amall  pnlW,  b  ;  and  again  daiocnd.  | 
In^  on  the  front  aide,  and  meeUng  at  the  atartin^  ; 

Kmt  In  tba  form  of  a  loop.  D  la  the  small  endleiui 
nd  ahaia  paaiing  OTar  the  power  pnlley,  B,  I> 
will  now  be  aaan  bow,  bj  the  lerarage  of  tbe  cnm- 
p«nnd  pnllQ*,  Iha  power  ia  gained.  Sappoae  thi> 
mtio  of  eaoh  pulb?  b  aa  4  to  1,  then  the  power 
wonld  ba  (4  +  in  k  4  -  24— tbat  ia,  a  power  of  2■^ 
to  1.  Thia  Uook  ia  one  of  graalar  apeed  and  power 
than  haa  bean  attained  br  an;  otbera. 

Joaeph  Jawabnrr. 
BrookfleUl,  "' 


tfUtmUrSQ  v.  DBHiIiIHQ. 

I14Z82.J— BiLiBVifo  that  manraf  jonr  readen 

take  an  intareit  in  the  qneition  of  punching  v 

drilling,  I  Tentore  to  aend  700  a  brief  report  of  t)i< 

diacntaion  wbiah  took  place  on  the  poi~'  ~*  "" 

of  tba  Haohanioal  Engineers,  aftei 


IJinch  and  the  die,  the  amount  of  thia  diatreaa  ma;  |  puttntee  claims  fir  hia  inTentionaimpIiei^.al 
Sifl  ao  redooed  that  tbe  tensile  atrength  ef  a  piece  of  |  i^.irtability,  and  the  fasility  of  naios  ooe 
pMa  is  as  gr«at  after  panchtng  aa  after  drilling,  and  1  rimka  at  pleasure.  It  will  be  seen  I?  a  gl 
in  fact  as  strong  aa  before  either  punching  or  drill-  1  tlie  illuatraUons  that  the  patentee  has  taken 
iiig.  The  common];  obaerred  reduotion  of  strength  of  a  stand  from  the  arrangement  of  tbe  ni 
|..ir  unit  of  area  i<  sttribated  to  incipient  cracks  the  three  Ifge  ot  the  stand  turning  bask  i 
iiduced  h;  oontanding  forces  sot  up  by  the  partial  length  of  the  main  rod,  while  the  desk  ia  an 
.'.impreaiion or  molecalardiatarbanoeaf  tbematerisl  ^y  a  telescope  prolongation  sliding  into  tl 
ri  und  the  hole,  a  plate  readil;  tearing  nnca  a  crack  .  'I'he  desk  consists  of  a  aeriea  ofparallel  rqk 
in  initiated,  in  the  same  way  as  a  atrip  of  indla-  purted  upon  a  centre  piece.  The  lower  ru 
rubber  tears  when  a  retj  amall  oat  is  made  in  the  l.,nt  at  right^angles  and  Form  a  ahelt  tor  t 
Filge.  Mr,  Tweddall  rclerrad  to  soma  eipariments  or  muaic  to  rest  upon.  The  mlara  fold  npwi 
made  bjr  M.  Barbar,  with  a  view  to  determine  the  j  s^n  in  Fig.  2,  and  are  supported  in  tbe  d« 
>f  the  looe  of  distresaed  material  rouad  a  |  alight  proiactiona  npoa  theoettre  piece.  Tbi 
id  atattd  that  with  careful  pancbing  j,ieOB  alips  into  a  doretailed  grooTe  (D,  Fig*.  1 
be  only  about  0'5  millimetre.  Mr.  ivbich  is  faatened  upon  the  leleacopiog  ra 
er,  contended  that  if  it  was  neoaasar*  tbeitandaid,  S  ;  the  desk  reatingat  itacantri 
kc  reamo:  or  drill  oat  the  sona  round  a  punched  ibe  oentre  of  graritj  directly  in  the  centre 
Siile,  whioh  by  oompraaaion  ia  oanaed  to  exert  bwe.  A.modiGcation  proTidea  for  the  use 
1  .1.  _  B[^gg„  i^D  TOQnd  the  hole,  be  ■< inks,' which  are  readily  aupportad  at  any 
bole  might  as  well  be  drilled  ia  '  angle. 
riveted  up  I 
_.    ....J     ...J  punching 

naobine,    asd    the    riret    firmly    riTeted    in.  the  ^/Q.a  F/  O.f 

-undency  te  burst  tbe  plate  round  anch  a  bole,  first  I 
by  the  oompreasion  referred  to,  and  aeoondly,  by  tbe  . 
cmical  wedge  which  tbe  riret  forms,  la  such  that  I 
□-.any  plates  are  inoipiently  burst  along  tba  seams 
batore  steam  presinre  is  erer  put  on.  I 

Mr.  TweddaU  referred  to  Kennedy'a  spiral  pi 
(Tig.  1)  which  has  been  well  triad^by  Mr.  F. 

Webb,   at  Crewe,   for  punching  steel  boiler  pli 
The  strecglb  of  tba  aamaateel  pratca,aftoTpuDC 
the  ordioar;  and  by  the  spiral  pnnchi  was  fi 
t,5791b.  and 
.    Mas  of  strength  after 

br  the  Kennedy  punch  oE  S,350]b.  per  iqoara  tnch. 

F'artber,  in  aome  test  strips  pnnched  with  two  holea, 

one  by  the  ordinary,  and  tbe  other  by  the  new  spiral 

ponch,  tbe  plates  cracked  in  every  caae  at  the  holei 

Dade  by  tbe  ordinary  punch.     One  of  the  member! 

alid  that  many  ^ears  ago,  baring  to  punch  soma 

holaa  throuKb  (in.  plate  of  from  3ia.  to  4ia.  in 

itjametsr,    ha    had    tried  tbe    forms  shown     in 

i'iga.  8  an^S.    Tbe  form  shown  in  Fig.  3  waa  first 

tried,  bnt  thia  oanaed  a  heary  aide  presanre  npOL 

tliepiinDhing  niachine  guides,  and  the  form  sbowi 

ii  rig-  3  w>s  then  made,  and  the  holes  "  aheared  "^ 

throngh  with  ease,  and  by  a  machine  which  conid 

rot  hare  done  the  work  with  Sat-ended  punches. 

If  T.  Paget  remarked  tbat    in  punching  plates  For 

articles  for  knitting  machinery,  the  piecs  pniched 

ant  being  that  required,  it  had  been  foand  abaolntely 

nrceasary  to  nea  abearing  punches,  as   the  article 

T^nnched  oat  with  aSat  punch  waa  so  mnohdiatreiaed 

tbat  it  would  last  only  a  tew  honrs  as  compared 

filh  many  months,  when  est  by  shearing  punob, 

The    punch    shown    byi  fig.   4  was  saggeeted  by 

^mother  member,  and  will  probably  be  fouad  usetu: 

in  thin  plates  ;  bat  an  inleiesting  point  was'  intro- 
iuced  as  to  the  method  of  finding  the  amount  n\ 
learanoe  between  pascb  and  die.    One  good  method 

'las  said  to  be  to  draw  an  aonte-augM  triaegle 

iiS'iug  a  base  of  2in.,  and  a  side  ot  Iffin.,  drawing  a 

line  acroas  where  the  width  is  equal  to  the  diameter 

lit  tbe  puDcb  :  it  ia  only  neoaaaary  to  draw  another 

line  beneath,  at  a  disianoe  equal  lo  the  thickness  of 

the  plate  to  be  punched,  to  obtmn  a  diagram  of  the 

claamnoe,  or  in  other  words  the  diameter  of  the  bolr 

In  the  die.    Perbapa  aome  ot  jonr  JCrewe  readeru 

«ho   have  had  aiperjenca  witb    Kennedy's  spiral 

punch  will  gire  ua  aome  farther  information,  and 


after  tbe  read- 


ing otMr.  Boyd'a  paper  on  experiments 

bmlara.      Tba   illaatrationi  an  copied   from   the 

SMinatring  papen.    Dr.  Siemena,  speaking  ot  the 

•Sects  of  punobing,  aaid  that  the  pieoe  pnnobe-l 

from  a  bole  is  never  ao  thiok  as  the  plate  from  whial 

it  ia  pancbed  )  this  being  the  oaae,  one  of  two  tbingi 

mnat  bave  happened  during  the  pnaohing.     Either 

tbe  tneea  pencMd  oat  has  itself  been  eompreued,  01 

tlw  ualenal  wbioh  repreaantt  tbe  dUEerence  betweei 

tbeeonlenti  o(  tba  Ime  and  that  of  tba  "punching" 

nnat  bava  been  forced  into  anrrouDding  material  ol 

ttwplate.   The  pnaohing  span  being  weighed  ia  foai  I 

to  hav« tba  aama  apemfie  gravity  as  the  plato,anil  la^giVmsde'by  thaUnti  foi 

Ue  latter  anppoaitioa  mnst  tbareftira  be  asanmed  a.n  ,  trumgle. 

eeneot,  and  it  mnst  tnrtber  be  allowed  that  thn  1 

naterial  ronnd  Uie  Im^  mnat  bave  been 


Fig.  1  npresent*  the  atand  complete, 
the  single  desk,  and  Fig.  3  the  manner  i 
the  various  parts  etoae  together — the  who! 
ithen  shut  up,  being  scarcely  more  balky 
ordinary  nmbrella.  It  will  ba  naUoed  that  i 
laried  in  height  within  very  wide  limits  :  i 
tctw  enough  to  suit  a  boy,  or  high  enoagh 


it  irf  the  qnaolity  at  material  represented  by  thn 
aboTB  dilti-reDea.  Mr.  Bill?  haa,  bowevar,  found 
tbat,  by  leaving  anfficient  olearance  between  the 


FUBIFIOATIOn  OP  BBWAQB.- 

[14331-1— Ik  my  two  proTious  latlera 
fonrsd  to  poiat  oat  bow  little  progreia  1 
inade  by  the  Local  Qoremment  Board 
British  Association  for  the  Advancement  ol 
[n  solving  tbe  problem  set  before  tbam  o 
imrify  the  aawaga  ot  towns— our  great 
nnisance.  I  alao  pointed  out  several  ern 
taxUea  had  fallen  into  in  dealing  with  the 
ibowing  tbat  wa  bave  gained  nothing  bnt 
from  tbeto  two  gi«at  anthorities  without  tl 
sble  to  ahow  h«w  to  do  it.  Let  ua  new 
tba  Institute  of  nril  Eaginsera  have  done 
'  solving  the  great  nationalproblam  of  bow 
'  lewsga  and  rivers  in  snob  a  manner  tbat  tl 
I  dill  not  oanse  a  nnisanoe. 
I  In  Fabroary,  1377,  Hr.  Baaalgetts  ru 
sble  paper  on  the  "  Sewage  Queatiou,"  at, 
1.  I  ■  tk  -w.i,.v.u  ™n»  4n  tk.  ».,.»(.  *r  "E  thal.C.E.,  and  a  lengthened  discusaic 
'?r  T""*!'  t^"  probable  r^anlt  to  the  pnnoh  of       ^  ^  •.        .      £  ^,  ,  ^^ 

piercing  500  holea  m,  say  a  ^n.t«rt|platoErfer.!i  -the    p«)er    is    nowpnbliab. 

""?.  «   's  il"   k*  1"  ™™„f  ?h.  iSir  ■  "  Transaction,  tor  1^7."    It  is  quito  er 

p.  75  Mr.  Sslbu^h  gave  a  diagram  ot  the  abov-  ^  ^^^  ^^^^^^,^  ^^^^ 

menlroned  meth.^, "',???  i™™r    hJ  a  t      -Ji^"'   ""'""■     ^  "'"1'   '^  "'■  * 

hole  in  the  d^._    Hi.  triangle,  however,  ba^  a  1,,  „g„t,  ^^re  intended   to  ahow  that 

b«e,  and  a  SJ.n.  side,  so  tEat  the  Sj""-  'fP?^  J"        *p„  mathad  ot  dealing  with  ..wag.  ws 

honrbitrary,     Cau^.any  one  "I  T?»t,BhoaW  be  tl,.-  ■  ft  aU  into  the  sea.     TheM  oaa  baimdjabtl 

tbe  sabject  tor  that  end  in  a  maateriy  alyl 

p^ier,  when  analyaed,  ihows  tbat  it  is  ai 

a  oollection  of  statialies  ;  it  altosatlur  tail 

A  FOBTABLE  MUSIC  STAND.  j  that  sewage    can  even  be  earned  to  sa 

114288-]— I  HIMD  yon  a  description  of  a  portable  ,  causing  a  nniaanoa  aomewbara.     Ha  has  i 

mnsio-stond,  patented   by  Mr,   J,    F,  Walters,   of  '  tbat  sewage  has  ever  been,  or  oan  be,  pen 

Boaton,  U.S.,   which  may  not   only  interest  joor  j  out  caasing  a  nuiaanee  even  la  tba  aea;  ne 

readeie,  bat  anggeat  further  improramenta.     Tjie  1  his  p^ec  prove  Jiat  aewafi  eaoBot  be  si 
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Joring  ite  traniit  to  >e>.  Thfretoro  hi^ 
tailed  in  ite  object  in  throwing  any  new 
e  aU-importuit  qneilioD  of  haw  we  nrii  t  j 
lutionml  naiMiica.  With  tha  grattti^r  pnrL 
iBlKett«'B  aoDclneioDi  and  remarks  nn  Ihe 
aila  agiee,  but  from  loma  of  hi«  ialru.ini-- 
nunta  and  infareocea  I  wboll;  i)i->cht 
Rrtte  oommenoaa  bis  paper  bj  atfi  rlinn 
aswBfre  qwatian  has  not  mada  mui'li  |ir')- 
r  aa  diaeorcrjor  imention  ia  oonccrn-il 
a  last  quarter  of  a  oentarr.  Nor  i1->  » 
a  to  be  maofa  prospect  ot  any  tew  pr 
ight  heinK thrown  npon  it  in  thefiilnri;." 
laid  that  tbe  tewase  qoeation  had  land^  no 
te.,  10  far  ai  the  H.I.CE-  or  L.  Q.  lJi>aril 
foed,  I  think  he  would  bare  been  nbciit 
whan  beappUn  that  remark  to  tU".  uitt 
.1  u  inaide  the  I  C.E.  I  moat  demur  tn  it. 
vetla  cannot  kaow  all  that  baa  bifii  in 
diaconred  daring  the  Iwt  qnartir  of  u 
sd  I  hope  and  boliaTe  be  doea  not  thinli, 

of  the  M.I.C.E.,  that  notbios  oi>  tb« 
ID  poaaiblf  ba  known,  dincorarcd.  or  in- 
itgida  the  Initilnte."  Allow  me  to  say— 
wn  knowledga,  not  bears*; — that  u  (;rpnt 
wen  diteOTarfli]  and  talented  dnrii^i;  l.ba 
r  ot  a  centnrj  with  reapfot  to  tha  purili.^!!- 
ttge  and  gtt,  althoogh  it  bu  not  hi  lu 
road,  or  STea  dreamed  of  bj  the  H.[. I'  K. 
Qoremment  Board  and  Inetitate  of  T.kI 
appaar  to  hare  got  into  a  qoaimire  od  i\,- 
aition,  and  have  staok  faat  in  tbo  mu<i. 
n  at  the  wrong  end  at  Srat,  and  havo  boeu 
tbe  dark  crer  lince. 

a'gette  wn:— "The  tact  i>  tha  fi  I'M  of 
>D  ii  nearly  exbanated."     Instead  ot  Ihf 

□eirlj  eibaaitfid  it  baa  not  jet  \-ivn 
grrejed.  EnRinpsrs  hava  proridcd  c^rlnin 
r  tuWDi  in  the  ahape  of  watai-pipen ,  and  I 
ie  form  of  draina  and  sewers,  bnt  tli'Y  ' 
et  diicorerfd  or  invented  the  Iuiib-'  for  i 
be  Tenons  fluid  ;  bat  it  doea  not  follo.v  ; 
■■oi  be  done.  It  appears  to  me  tt:i»t  t.li'> ' 
lad  all  got  into  oeiiain  mta  and  gfoye^  , 
'n  mtkiDg,  from  which  it  was  impo'^ihl,' . 
i  Eot  oat  onaided.     Each  indiTidqal  nir^in-  I 

to  be  mora  aniions  to  proTe  whnt 


A.THOaPHBBIO  AIB  BBAED. 

111285. ]~Ih:  No.  663,  Ittter  14223,  there  ii  a  de' 
Boription  ot  apparatns  for  working  atmotphittio 
air  brakes,  which  apparatas  it  (as  I  nadentand  it) 
rather  compticatod.  What  objections  are  there  to 
the  arrangemeat  sketched  below  with  fewer  parta, 
tbe  action  of  which  is  as  follow  a  P— The  air  passes 
along  ttui  main  pipe.  A,  into  the  brake  cylinder,  bj 


sewage.     The  whole  disousiion,    

to  end,  waa  aothiag  bat  a  strngcl'i  for 
one  orer  tbe  other,  inntaad  of  a  uciun  of 
mfstly   atriring   to    diaoorar   the   bd 
purifying  aewage. 
think  there  ia  mnch  proapeot  of  any  iinn 

thrown  on  the  qneition  by  the  "  lDi>tl. 
[,.  Q.  Board  lo  long  aa  they  adhere  to 
It  method  of  inrpstignting  it,  bnt  I  ^imnot 
Mr.  Baialgetta  that  them  is  no  pra<],nrt 
re  from  an;  other  aoares.  The  I.C.K. 
Board  do  aot  eonstitnta  the  talent  of  thn 
d.  nor  yet  of  England.  I  knon-  \hnl 
led   man   wrote   and   prophesied  tlmt   it 

'ibility  hai  Tauisbed  lonf*  ago.  Not  long 
mpoasible  to  cooTert  ptg-metal  dirKll.v 
]ut  that  impo'sibility  has  also  laaisbed'; 
t  was  impossible  to  tongbsn  glsaa—tbere 
mpoiaihiUty  ia  that.  It  was  impossible 
smoke  a  short  time  sgo,  but  it  is  done 
iDw.  Hundreds  of  operatioaa  that  were 
luring  the  last  generatioD  haie  become 

ooishad  at  Mr.  Baialgette  committing 
loch  a  do-nothing  opinion.  Wfaatererthe 

others  may  be  I  aare  at  all  events  good 
■  not  believing  in  the  impoasibility  o( 
Bwaga.  Lime  appears  to  be  a  favonrile 
rith  all  parties  as  a  poriGsr  of  sewage, 
I  appear  to  think  tbere  is  bnt  one  way  of 
hereas  there  are  many  ways  of  niing  it 
aembers  of  the  Isstitnte  do  not  appear 
va  tried.  There  is  a  very  simple  and 
oeets  of  purifying  aewage  wbich  might 
•eon sly  adopted  in  some  places,  and  which 
sooted  at  tbe  Institute — nameiy,  wbere 
can  ba  got  on  to  a  Urge  day  Geld.     The 

be  perfectly  purified  by  miiing  with  it 
h  earth,  by  proper  machinery,  in  snfG- 
tity  to  form  "  slip,"  to  be  afterwards 
bricks.  That  modeef  dealing  with  the 
I  rid  of  the  alodge  dlEBcnlty,  and  makes 
1  pnra  ai  moat  rirers.  The  heaTy  slip 
'  down,  and  earriea  all  the  foul  matter  ot 
with  it,  and  tbe  enpematnat  water  soOn 

is  quite  fit  for  passing  into  any  stream. 
as  I  bare  no  doabt  a  fair  profit  could  be 
ka  manofactnre  of  bricks  by  this  plan, 

field  was  near  water  or  rail  eamage, 
I  Bricks  mide  from  auoh  slip  would  be  of 

qoality,  and  wonld  eommnud  a  good 
a  tine  that  this  method  conld  only  be 
nry  taw  placet,  and  does  not  settle  tha 
Btiog.  I  only  mention  the  above  plan  to 
'  tta  Said   ot    investigation    is   not  yet 

'Ta  h«  eonfnitMd.)  1 


means  of  the  pipe,  B,  and  through  a  shack  valvi 
C,  opening  into  bottom  end  of  eylindar.  Whan  i 
this  condition  tbe  air  presses  equally  on  hotb  aidt 
of  piston,  thenfora  it  remains  at  rest ;  hut  on  tli 
air  beiog  let  ont  from  the  main  pipa  it  escapes  froi_ 
the  top  and  of  oylinder,  bat  is  prevented  from 
escaping  from  the  bottom  end  by  the  check  v^re. 
C ;  therefore  the  piston  is  farced  to  the  top  and  and 
the  .brake  ia  applied.  In  tbe  event  of  the  mail 
b«ng  broken  and  the  brakes  applied,  they  ci 
taken  off  by  openiag  a  pet  cock  plaoed  in  bottom 
end  of  cylinder. 

This  iirrangemant  cannot  be  used  ns  a  eompraased 
air  brake  (but  eould  be  by  the  addition  of  a  ^'  - 
way  ceok  in  plaoa  of  the  Drdioary  one  shown  i 
and  one  foot  or  ao  uf  pipe,  and  the  position  of  the 
check  valve  altered),  as  1  think  snch  an  errangemaol 
wonld  not  be  required,  becaose  it  is  very  improbablt 
that  more  than  ball  of  tbe  brakes  ehanid  aot  inte 
snob  a  stato  in  one  journey  that  they  oould  not  b< 
oaed  in  the  way  they  are  intended  to  work.    J.  D. 


.  ...  Jot  think  il  an  intmsion,  I  shonid  ba  glad  to 
iffer  a  reply  to  lot.  14350  with  the  above  heading, 
bbough  api>oially  addressed  to  himself.  For,  bejag 
}f  thiaa  who  are,  perhaps,  rather  too  mnDh  given 
to  ehioga,"  it  has  been  my  tot  to  possess  varioas 
aqnatoreale  in  my  time  of  from  4  to  lOiu.  aper- 
ture, with  bnildings  for  their  reoeplioo.  and  my 
uperienoe  has  led  me  lo  form  decided  opinions  ~  ~ 
Ul  three  points  sUted  by  Mr.  Bicbards  :— 

1.  Briekwalls  absorb  heat,  and  thev  radiate  . 
more  slowly  than  wood,  thus  interfering  with  the 
•qaalisation  of  iutemal  and  external  teroperatnra 
Riiicb  is  so  important  to  "  dtfinition."  Six  or  eight 
ight  iron  oolnmni,  on  briok  or  stone  fonndatioi 
sre  a  good  support  for  the  wall  plate,  and  at  la 
lalf  of  tha  ioterrening  boarded  spaoes  should  be 
nada  to  Open. 


2.  Balla"  are  far  inferior  to  "  roUera,"  aup. 
posing  that  by  tha  latter  eipressian  ia  intended 
pulleys  or  wheels,  about  Sin.  in  diamaler,  revolv- 
ing on  a  plain  oinmlaT  iron  rail,  of  aqoaie  aeotion, 
supported  by  tbe  wall  plate.  Five  of  sooh  wbaeli 
wonld  saffice  protaabiy. 

3.  For  tha  finder  1  aartualy  prefer  the  follow- 
ing contrivance  of  my  own  to  aoy  of  the  three 
methods  deaoribed.  Wires  placed  aa  abown  in  Fig. 
1  are  available  tor  approximate  nMMorementi,  and 


mdicato  at  once,  in  all  poaitions  of  the  toleeeope, 
how  stars  in  the  field  are  situated  (j>,  f,  n,  or  a), 
with  referanoc  to  one  another.  Fine  copper  wires 
are  bettor  than  thick  onea,  or  than  "hsirs  either. 
It  has  not  hitherto  bron  "  nsnal  to  illumiDaU  tha 
field  of  the  finder,"  but  this  is  a  decided  acqaisition, 
and  in  their  Large  instruments  Hesin.  Cooke  now 
do  so,  the  seme  suspended  lamp  aoeomplisbing  thia 
which  also  illnminatea  the  mterometor  wires,  the  ' 
deolioation  circle,  and  the  posiUoD  circle. 

4.  An  iron  pillar  takes  np  less  room  in  tbe  obssr< 
vator;  than  a  atone  one  ot  equal  strength,  and  ia 
lesi  liable  lo  be  dafaMd,  but  the  nndergronnd  sup- 
port should  bs  stoaa  or  brtek,  and  plenty  of  it- 
say,  at  leaat,  a  too  ol  maeonry  for  every  ioeh  ol 

The  following  ia  a  akatoh  to  scale  (4  miostaa  ot 
arc  to  one  inob;  ot  my  measurements  of  sters  in  tbe 
sams  field  as  "  Castor  "  inquired  about  by  "  Uao  " 
(let.  14222).  I  was  always  a  bad  hand  at  ettimat' 
ing  magnitodea,  but  if  d,  Smyth's  dittaot  cOtD- 
panion,  be  still  rated  at  11  msg.,  I  should  ^t  a  at 
about  tha  same  (parhapa  rathn>  fainter),  and  e  at 


iiI2m 


OBAVITT. 
[14297.]— '■  F.  K.  A.  a."  having  made,  in  letter 

14027,  a  eharge  of  asrions  inaccuracy  against  an 
entry  in  one  of  tbe  tables  in  my  "  DaaoriptiTa 
Astronomy,"  alleging  that  a  body  wonld  require 
62  days  to  foil  into  tha  sno  instead  ot  64,  and  hariw 
himself  been  corrected  by  sdvsral  of  your  readers,  1 
think  I  may  fairly  ask  "  F.  K.  A.  8."  aow  to  with. 
draw  tha  charge  be  made  against  my  book. 

Q.  T.  Chambar*. 

THB  7B ABT  PLAKT-TIHH  OX  P AI.Ii  TO 
THS  BUN  AND  TSLESOOFIO  APBB- 
TUBne. 

[142SS.]— I  Bxvx  somewhere  rsd  that  tha  far- 
mentation  wbioh  all  alooboUo  drinks  nudergo  is  due 
to  tha  yaaat  phint.  If  this  ia  troe  there  are  one  or 
two  thinga  in  oonoeotion  with  the  fact  that  saam  ta 
deserve  attontion.  Thus,  there  are  some  kinds  of 
wine,  snch  a^  grape  and  rhubarb,  which  will  ferment 
withoat  having  yeast  applied  tO  them  ;  while  others 
will  not.  Now,  I  am  not  dispating  tbe  troth  of  the 
saying  that  all  sncb  fermentation  is  doe  to  tha  fcoat 
plant,  eor  am  I  affirming  it  to  bs  so  ;  bat,  it  it  is, 
we  must  either  have  a  ease  of  spontaneous  genera- 
tion, or  olse  germs  of  tbe  yeast  plant  most  be  float- 
ing abont  in  the  air,  and  must  be  very  generally 


Dorreipondents  who  have  attended  to  the  sabject  will 

_!_.  'nformation  as  to  this. 

ir  toCapt.  Steel,  0.  123,  I  may  say  that 
tha  spsoe  fallen  throngb  ia  Uie  first  second  is  aboat 
the  ninUi  ot  an  Ineh,  and  in  tha  last  second  5,204 
milaa.    The«nalytiaal  Bxpiessioa  ii 

«>  -  i^/a;; 

or  rather  this  is  the  first  term  ot  a  serisa,  but  it  will 
represent  tbe  true  value  within  a  frastion  of  a  mile. 
"   '    remarkable  that  it  is  indepeodent  ot  a,  and 

is  iht  latna  tor  all  orluti  in  which-  ia 


lall. 


M, 


nndertlood  "  P.  E.  A.  8."  as 

.  .  , '  but  when  he  said,  in  letter 
14114,  that  be  was  not  nouDemed  to  defend  a  onrtain 
praotioe  whioh  waa  nnirertal,  I  certainly  did  not 
undersUnd  him  to  mean  that  he  waa  either  partly  or 
wholly  againtt  it,  bat  that  tbe  fact  of  it  beiDg 
ipproved  by  ^1  except  "  8)in.  0-Q."  reoderad  a 
lefeoce  of  it  uaQeceuaiy.  W.  O.  P. 

vabiablh  btabs. 

ri4289.1-lN  the  lilt  of  variable  stars  given  fay  Mr. 

Sadler  io  letter  14060,  p.  624,  lut  voL,  be  gives  the 

of  the  next  maximum  of  BHydrmaa  October  T. 

•erved  mavima  of  this  star  on  the  followliiB 

dates  :— 1875,  Feb.  10  ;  1873,  April  12  ;  1877,  June 

13.    These  give  a  period  of  about  427  days,  and  fix 

eit  maximum  forAoguit  24, 1876. 

themaiimamof  1877  this  re maAable  variable 

. nnnanally  bright,  and  [nlly  4  mag.     At  the 

maxima  ot  1B75  and  1878  it  did  not  exoeed  \ha  fifth 
magnitude. 

Hr.  Sadler  identifies  tha  Tsriable  x  Cygii  with  17 
Flamstoed  ;  but  this  is  a  mistake,  the  variable  beinic 
Dt  the  X  Cygni  of  Flamstoed  117),  but  the  original 
.  of  Bay^r  (s.  /.  17).  Bayer's  star  was  fwnt  at  tha 
apoeh  of  Flamiteed'a  Dbaerrationi ;  henoa  tha  mis- 
take made  by  Plamalaed.  J'.  S-  OOTB. 
Dromard  Bactory,  oo.  Bligo,  20th  April. 

OLOBH  DOUBIdl  NBAS  OABTOB. 
[14290.1—1  nxvx  latoly  atmoat  divided  thia  objtot, 
ren  in  an  iorerior  alato  ot  the  air,  with  abont  400 
on  my  7|in.  dialyto.  i  Canori  <raB,  however,  mneli 
easier,  and  bad  a  black  liec  batween  tha  discs,  bnt  I 
think  it  must  still  be  nnder  I". 

Hill,AprU26.  Herbort  Instil. 
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VOUBUS  BTAB  ITEAB  OA.BTOB. 

[IE91,l-SiKCE  I  !iut  wrote  Iha  eicentionsUj- 
flue  ur  of  April  24  enabled  me  to  mmice  oi  175  to 
tdnntagfl.  when  I  found  it  perfecUr  split,  with  & 
miDnte  bUJik  dirijion,  by  powan  of  ahant  357  mi 
450  on  mj  bmutiful  9'38ia.  "With"  speoulom. 
Few  nights,  bowever,  waald  be  likelf  to  admit  of  it. 
I  ihanld  he  Tery  gM  to  know  its  mta'nred  diatunce. 

I  tike  ths  DTBaont  opportanitj  of  direitinii  atten- 
Won  to  1 1114,  B.A.  7h.  SOm,.  D.N.  9°36',  and 
1  1129,  E.A.  Th.  34-4ni.,  D.N- 18°  21'.  The  former 
ii  acoomnuiied  by  ons  minnte  cornea,  the  latter  bj 
threa.  Tim*  tod  many  otber  paira  I  hope  to  Intro- 
daoe  before  long  in  ft  fresh  edition  of  "  Cplential 
ObjeeU."  T.  W.  Webb. 

DOUBI^  STAB. 
[14293.1— Oh  SatDrday  eveniig  laat,  April  27,  T 
Mue  aoddeatally  aerosa  a  fine  donbla  atar  in  Leo, 
whiahitrom  ita  aaprat,  I  at  once  ooDoladad  must  b< 
ona  oramyth'B,  aod  as  anoh  included  in  "  Celeatial 
Otri^eta,"  bat  on  referens*  wat  ninah  aurpriaed  not 
to  And  it  there— an  omis^ioa  wbich  I  hope  may  be 
rectified  at  a  tatura  oppoctaoity.  It  proTed  ta 
be  1 152B,  B.A.  Xlh.  13m.,  D.S.  0'  58"  :  350"  88  : 
9"-32  :  7  and  8  mam.,  fellowiab  white,  aahy.  It  it 
abiBOlar  tbat  so  eonapicuoaa  a  pair  ahouid  hare  bran 
milled  by  both  the  Henohala ;  it  waa,  howaier, 
maatnred  by  South.  An  equatoreal  mounting  will 
TMdily  find  it  by  a  lonti  awaap  of  aboat  lb.  23m.  W. 
frOiD  T  Tiigini'  ;  a  lai^s  fiald  will  inolnde  both,  y 
Uiag  only  13*  N.  of  2  1529.  T.  W.  Webb. 


TBAB8IT  Off  MBHCITBT. 

[14293.]— PoBSKaSOBB  of  amnll  achromatia  tele- 
ioopea  may  obf  erie  tba  Iraiuit  of  Mercury  on  Mon- 
day nait  with  eonaidermhia  eaaa  and  comfort  by  pro. 
)*etiDS  the  ahadow  at  Iha  planet  npon  a  aheet  of 
white  paper  laid  upon  a  awing  druaing-glaia 
which  can  be  readily  inolined  at  the  proper  angla  ta 
reoaira  the  image,  aod  giadnally  altered  aa  the  'nn 
deolinei  to  the  boriion.  The  brillianoy  of  the  affeol 
will,  of  oooraa,  be  incrMaed  if  the  window  sbntlera 
an  partially  aloeed  and  the  eoruina  drawn.  A  fnr. 
tbaradrantasf-ii  afforded  by  this  aimpla  oiracga- 
nant,  inaomuoh  that  tba  plaaet'a  motion  aoroai  the 
tnn'a  diao  may  he  witneHfd  by  a  nomber  of  paraoni 
at  tba  aama  tiau. 

Tbe  follooing  are  the  tnuiiile  wUeh  haTeoeourrad 


Newoutle-npon-Tyoe.  K.  H.  B. 

BBHililAST  lOKITIIOB. 
ri4294.1-ON  the  erraing  of  Wfdneaday  teat  at 
aboBt  8.10  p.m.ameteorofgreat  siaeaDd  brfllianoj 
f(11  almoiit  parpen dienlorly  in  the  3.  W.  portion  of 
the  teaTena.  It  was  pearaliaped,  of  a  pale  bnt 
^'■■"'°"'' *■'—"  -oloor,  and  left  behind  ■*  -   '— ■-   -' 


REPLIES  TO  QnEKIES. 


'.*  in  Ihnr  oiuiaara,  (liHTeipondenti  ora  ra- 
^'ctfulhj  rei/uetled  to  mtntian,  in  earh  inttance, 
!■■■  title  and  number  of  thf  VKary  atked. 

■:1::01B.]— Solablo  Pruafian  Blno  (tT  Q, ).— Ton 


i:lL>07S.l— Bioyola    Conatraotloa   (D.Q,).— The 
Hiiipl"»t  way  1  can  see  wouU  hf  to  clip  aBmoll  hr"-'-' 
iiji  to  Ihn  front  of  vonr  fprinir.  and  than   pi 
tliuiiili'brako  of  ratbcr  a  peculiar  shape  on  tc 


1.— SeeiusT  the  rpplr 
olio  win  sr  liat,  which 


{32,'n8,]— To 
of  '•  D."  on  pBftc  140  I  eend  the  following 
mp.^  he  useful  to  uiany  of  your  readers.    The  ataina 
flnBtest  to  remove  are  those  of  sugar,  gelatine,  blood, 

tbat  ia  necesaary  for  all  kinde  of  fahrioa.  Oreasr. 
.-,  il.! :  For  white  linen  or  cotton  gooda,  nae  aoap  or 
svcnk  Ije.  For  coloured  cnliooes,  warm  Boap-anda. 
]''i>r  wooHeaa,  eonp-^ude  or  ammonia.  For  ailkp, 
I.,  u:iiue,  ether,  ammonia,  magnum,  cbalk,  yolk  of 
p.gz,  with  water.  Paint,  eamiik,  and  main  stains  : 
For  wbite  or  coloared  cotton  and  WDoUen  goods,  oil 
of  turpentine  or  liauzino.  followed  by  aoap. suds.  For 
ailk,  baDiine,  ether,  soap ;  hard  robbing  is  to  be 
acoided.  For  all  kinds  of  fabrics  ctiloroform  is  best, 
bnt  niuit  be  carefullr  uRed.  Slfitria,  sperm  can- 
iile>  :  For  all  kinds,  use  05  par  cent,  alcohol.  Il'iiif 
atiil  frail  ilaina :  White  cotlon  or  linen,  fnmps  of 
bnriung  snlpbnr,  warm  ohlorioe  water.  Coinnrod 
cottons  or  woollens,  wash  witlj  tepid  soapauds  or 
nnimoTiia.  Silks  the  same,  with  Tcry  gaatle  rubbing. 
.Vi:iii'iiie  ink:  White  cottons  and  linens,  tartaric 
rii'i.l  in  B.->lution  :  the  older  the  stain  the  more  eon- 
i-f  ii'mtcd  the  Bolntion  sbould  bo,  Coloored  eottona 
iiiA  woailena  and  ailka,  n  weak  aolatioa  of  tartaric 
:i 'il  ir  Ihs  colour  allewa  of  its  nae.  Riat.  nKlgall 
i'  White  cottons  and  linens,  wsnn  solution  of 
.i.^ii'  acid,  dilute  mariatiD  acid,  followed  by  grntn- 
:  [  <i  tio-  Coloured  cottons  aod  woollens,  repeated 
.I.]:ig9  nith  a  aolntion  of  citric  aoid  if  tbe  colour 
I    l,i-.t-    Silks,  do  Dotbing  ;  all  nttempts  only  moke 

;iii.l  linnn.",  wash  with  cold  water.     Coloured  good i 
r.n)   xilks-  a  weak  solution  of  oitrio  acid  applied 

with  llie  tip  of  the  finger  to  the  apot '~ 

iDoictcn'id  with  water.  Acids,  ■oi-niga  , 
jrin,  j'c.  White  cottons  and  linens,  wash  with 
pnro  water,  or  warm  clilorine  water.  Coloured  gooda 
or  silks,  ammonia,  diluted  accordintc  to  the  Snencsa 
of  tbe  tiBsne  and  delicacy  of  the  colour,  Tunniii, 
valnut  shelU:  While  cottons  and  linens,  iarella 
wat«r  (liquor  aodie  ohiornialw),  worm  chlorine  water, 
mnesntratpd  aolution  of  tHrtario  noid.  Coloured 
EDoJa  or  eilka.  chlorine  water,  dilated  aorordiag 
"      '"  '  ■'     colour,  aiicb  spplioati--  *- 


ed  liy  ■ 


ihioe:  with  water. 


Mlf  i 


fragments.    It  appeartd  t 


one-fourth  the  liie  of  tba  full 


one-lourtb  ttae  iiie  ol  tba  full  moon.  Its  aaurse  was 
Tary  brief,  and  its  general  effect  would  doublle»a 
haya  been  more  atrikuig  had  it  been  perfectly  dark 
at  the  tiiae,  which  wai  not  tba  oaee. 


April  29th 


A.  B.  B, 


THB  WTB.—To  Ur.  Iianoaater. 

[14295.;— r  HlTB  taken  lome  obserrations  on  the 
eje  of  the  gentleman  who  is  the  suSrrer.  Ele  ia 
totally  blind  in  the  right  aye— in  the  left  eye  the 
pnpil  IS  much  enlarged  ;  he  could  not  )ee  your 
answer  at  all  with  bis  eye  ;  he  sees  a  deal  betttr  at 
times,  and  other  times  he  can  scarcely  eco  at  all. 
The  cause  of  this  ia  doe  to  the  pupil  being  ao 
enlarKcd.  The  reasons  he  giccs  for  the  moloily  are 
that  he  got  aome  conparas  water  into  bis  etcs :  he 
went  blind  in  the  right  eje  in  tonr  days,  and  neatly 
blind  in  tba  left. 

Ugm.  W.  A.  Morton. 

Ebeata  — Okoanic  SuBBrmiTroN,  Lettbb 
14255,  p.  ieS.-'Por  deploetmeit,  line  2,  read  re- 
placement ;  in  line  24,  for  lialoid  r^wl  haloid ;  in 
the  3nd  oolnmn,  in  9Ui  line  from  foot,  tor  diace- 
tanide  read  diaoelamida ;  in  the  8rd  oolumn,  28 
lines  from  the  top,  for  prethyl  read  methyl ;  in  Una 
41,  for  introbeniol  road  nitivbennl.  —  Huou 
Cldcsnth. 


Fhyila  for  Qraaahoppers-- Poiaonon 
tiai  are  popularly  atlribuled  to  the  coator-oil  Dean,  1 
tba  fruit  of  J(ic\nus  comnitniM-  According  to  the  ' 
itatements  of  a  California  newepaper,  this  property  I  i 
extends  to  tbe  leaves^  jofficiently  to  moke  them  of  ' 
nse  in  destroying  ineocta.  By  diatribuling  the  | 
leayaa  where  graeahoppera  were  numerons,  great  i  i 
numbera  of  the  inseats  were  aoan  killed.  Tbe  effect  : 
of  the  poiaen  upon  the  grasshopper  is  aoid  to  be  > 
apparent  very  shortly  alter  it  eats  a  portion  of  a  I  I 
leaf.  The  insect  aeems  bewildered,  Toiuly  attempts  i 
tejBlDp  or  if,  and  finally,  tnmbling  oyer,  dies. 


[■T^.i  writor,  each  epplini  in  tnrnB.  t'clonrtd  eottona 
nrul  HOollonB.  first,  airvnr  with  Isnl,  rub  with  soap 
■11.(1  iTiitor,  unci  let  it  atand  for  a  short  time;  then 
iM  h  with  oil  of  lurpcntino  and  water,  ultimal«ly. 
^ '■'.]:'  thd'sniD.  nsing  benzine  iasteod  of  lurpeatiue, 
;Lrii!<!roppinitthe  water  from  a  certain  heigh  too  tbe 
Hudsr  side  of  satiQ.    Avoid  rubbing-— OBanuof. 

[IJ^IIS.]  —  Compreaaed  Air-  Cbambar  and 
Pump.— I  think  ■■  J.  H.  8."  should  rccJiy  coneult 
n  niaker.  becsuBo  his  gueation  involyes  the  cxpenili. 
tore  of  BO  mnch  time  that  it  ia  scarcely  likely  Diil 
private  individual  would  make  the  requisite  calcula 
lions.  A  piece  of  lup-nelijed  pii>e,  with  proper  ends, 
would  bo  strong  enon^h  to  resist  HO  atmo>pb< 

but  I  could  not  soy  tbat  it  would  be  the  fig 

me'sl  of  which  to  make  the  ohamber.  'Ihe  pump 
r.ill  obviously  hsio  to  t>a  very  strong,  aad  sboulij 
111  H:apB  be  a  piston  pump,  with  an  accurate  barrel,— 
J,  T. 

r:!:'i  17,1— Gilding  Framea.- The  iron  ahonld  be 
rlKiuid— preferably  hy  pickling— and  then  paiutcil 
with  oil  gold  size-  When  thut  is  tacky  the  Kildins 
will  proceed  in  tbe  ordinary  way-— lioucs. 

[32123.1— lolsy in B-—AB  ordinary  atael  or 
faw  frame,  or  elite  a  niachine  :  but  the  cut  is 
on  the  bfvel,  so  that  the  upper  surfsce  ol 
VT-nr-cr  ifl  elightly  wider  than  the  underneath  Hui 

!.'-::42a)— Bel  de  Verre- la  the  aonin  on  gluas 
['( t',  cnllod  sines  ^ali,  or  Bandivcr- a  corniptlun  of 
ml  lie  vurro,— EflBia, 

[:f-2 1211. ]—B ley ole- — To  answer  tho  question  of  an 

mnker-  I  do  not  think  bo  could  ilo  bttttr  lliau 
wrilo  to  one  of  the  bicyde-uiakera  who  advertise  in 
four  colLimna.  and  toll  hluihawunta  b^ood  roudstcr- 
rhi>n,  i(   he  will  rpmomber  tbat  prico  invariably 


iijiOFi  [(uality,   be   will,    1  doubt  not,  1 


J}.,',^  beneath  the  alee] 


[32-112 .  ]  — H  eating  Olno.— No  denb 
or  rotten  glue  in  your  pot.  I  hsTe  fo 
you  Bsy.  Keep  tlic  pot  dean,  and  doo 
tret  too  stalo  without  patting  fresh  in. 
Telk, 

r.1214e.]— Busty  HaoUnerr.— Tl 
Ihia  query  con  only  be  aiTen  on  inept 
msthelea  ere  in  parts  where  there  is  1 
machinery  would,  of  ooniao,  be  of  ni 
mnch  bos  to  be  taken  off  to  get  rid  of 
price  would  1»  tha  olEer.  Whj  not  ca 
-E.  P.  B. 

C324ti}.]-Buity  VaaUiien'--It 
whether  the  bearingear*  in  order.  I 
that  they  could  be  made  np  again. 
might  be  nsod  again  if  they  are  no: 
away.  CiDuot  give  a  proper  opinion 
seeing  them-  Ton  roaul  get  a  great  d 
off  by  soaking  in  oil.— Telescope  Tb 

[321^17.] —Electrical  Indloator.- 
A.  A.  Watfcins',  reply  to  "  An  Old  Be 

S'vea  a  vorf  ingeoioiu  anil  easily  arr 
ling  what  IS  required  :  but  it  seems  I 
unneoesBary  trouble  and  expense  to  fit 
board  with  merourj;  enpa.  Why  ni 
anneied  ptnn,  which  ii  less  likely  to  gel 
and  much  simpler  i  Fig.  I  shows  i 
board  with  the  two  brass  strips,  B  F  a 


tbe  first- 

i(  made  u. ■— --- 

being  drivau  tlirmn'ii  holes  drilled  m 
nt  tho  rci|uLtu.i  ti.Lch,  and  the  other  ) 
wood-they  woTilil  pcrva  to  bold  the  i 
One  strip  miaht  ba  plain,  and  tho 
neetor"  always  sliiliag  along  it  woi 
coptact  whenever  it  touched  the  wire  si 
eho«s  two  views  of  "cnrront  ooDuec 
fig.  isdrawntoncale),  TbUwiUcipla 
pulleys  may  be  Qicd  upon  the  board  at 
should  be  ao  arraE^nd  tbat  a  slight  pre 
moile  ou  the  top  surface  by  the  ■^correi 

friction  will  ll  '      — * 

■honlil  be  ceverca,  or  idciohh  lu  »  w 
the  brOBB  from  the  weather.- C.  J.  Bm 
]  —  Etoctrioal    Indicator, 


p  tba  inrtaces  toigbt. 


blige  by  a 


i  my  a 


(C  147, 0 


le  fifth 


top,  for  "  board  "  read  "  he 

[32463.]— Alr-Pump.— Any   "jr-^ 
provided  it  is  largo  ewugh.— S.  M-  r. 

J 32457.]— St 011111  Boiler,— The  pro) 
1  antircly  .(■■piuil  on  the  quantity 
quirad.  ^uit'i'lijut  njU  flow  through  1 
a  lot  of  


;;    L„l 

if  ther 

B  ia  "no 

auUidc 

"-rT.S: 

definit 

edeUils 

steam  eicapea. 

[3250 1, J  —  Gong  Buzaiag.  —  Mo 
"  Endyuiion."  Ibu  gong  is  not  crac 
to  say.  1  thought  ot  testing  for  a  i 
oF  hot  water,  and  found  a  ticket  reco 
hod  been  gummed  on  the  inaide. 


rs  possibly  it  ia  wo 


gona 

in  your  oolnmos  tl 

[32547.  J -Kail  way  Batoa.— Haa  " 
late  proof  that  tba  rotes  oharged  to  tbi 
faoturer  are  loner  tlian  those  ohargei 
same  weight  and  to  the  same  station  i 


With  any  particular 


he  I 


[33548.J— Photo  Lena,- The  Icnai 
I  think,  a  bolfplatu;  diameter  oE  g 
bock  focus  about  Olin-— very  abort  t 
focus— that  i»,  in  cuuiporison  to  others 
that  1  have  Pciii.  It  ii^adouble  combim 
lens  [not  ilii.i,  :.i.i  marked  "Koi 
Inside  tbe  ij-i! .;  :..ri'  hood  is  another,  i 
aperture  uf  l  ..i  .,  :Li,.i  can  be  taken  oD 
1  ece  that  ai..,.'..i .  u  iiler  has  adoptee 
plutneof  ■•IM..:  :;;■■■  Photo."  In  fnto 
nnd   trust  no  ouu    ulse    will    appropr 

132505.)- Pantagriaili.— It  ooniisti 

wooden  staffs  of  diffcient  lengths,  two 

ditided  pro portio noil]'  on  their  lower 

sketeh,  <J  is  tbe  pivot  which  fixes  tho  ij 

'  ,bb  ot  dranin«-bo««d,   wUah  mi 


Mat  3.  1878. 


ENGLISH  MECHANIC  AND  WORLD  G-F  SOISNOE :   No.  684. 


mooUi  uid  laTcl  niTfaee ;  F,  an  iTorj  poiB 
>  foUov  th*  oaUinei  of  Uis  dreutu  to  be 
Jiai  K.  ft  sliart  pencil,  which  rpprodi 
niVB  in  eiiflt  oop7,  eolarsed  or  miaced  ; 

mw,  serrei  to  Sx  Donins  to  tho  diviiiioaii.  , 

nth  the  pantavnph  lepmoQtad  in  th«  sketch  u 


ensn  c&b  b«  oopisd,  umB  eiz«  or  calurgpd,  [ 
■nd  in  th«  proporhoiu  of  1-3,  110, 1-3, 1-l,  1 
■d  I-IO.  Ths  Migioftl  to  ba  opcmtcd  uimu.  a 
ta  paper  oftfaereqaired  size  to  raeeiTe  ths  cop;,  n 
nd  with  drkwiu-iniis.  If  the  dcaiBm  is  to 
vptd  aame  tin,  t£e  pivot  is  iniertod  in  c,  the  poi 


(nntnetoro:— Bpitnrnto  pome  peToii<le  of  bari 
■         -      ■  .  .-.  .  itliquidpi 


A-Id  to  Iba  li 


xnd.i 


r,  by  BBiftll  portioL —  , 
e  psrt  of  ordiniiry  hydrochloric 
of  water,  atirnng  the  miiturc 
■rl'sB  rod.  The  pi^roKide  (•[ 
idchkirideof  bnrinm  remltd. 
The  decoml        '       " 


Luoi  I  he  thinks  electricitrineny  form  would  be  b«iielicia!f 
III "' I  have  bad  mtdical  adrice,  bnt  have  received  do 
benefit.  Symptoms  are :  pulse  small,  Teins  sppa- 
TODtly  empty,  coldness  oF>itremitia>,  eyas bloei^ that, 
a  red  ring:  roatid  top  ot  finger-nail,  and  incapable  of 
'    '"'  "ion,  all  the  result  of  mental  oppression. 


na  =  BaCl  +  lie 
■  of  hjdi 


.Solphnr 


has  bePD  added 

sim  portion*  ot  ......  . 

whirh  ffiitmcnt  tnlphato  of  baryta  i>  formed  anil 
prrdpitat-'d,  loriTinir  the  pnpemBlant  liqnor  a  mit 
tnr*  of  hTdrocblorip  ncid  ami  porojide  ot  hydrogen, 
as  in  thefollowiDC  formulfc  :— 

BaCl  +  HO  +  SO,  =  BaO  SO,  +  IICl. 

id  is  now  oantionnly  added,  care  boinj: 

anpply  it  ineiews.    Snlphateof  bar.rbi 

is  fpparatrd  by  fillratioo  tbronch  a  elobb,  and  :i 
liqnid  is  at  ■•'nitth  obtained  strongly  impitfrnateit 
with  pcroiide  of  hydrogen.  This  lienor  is  to  hn 
mixed  with  more  nrroiirle  of  barinm.  and  th^ 
operations  aliendy  dcHcribcil  repealed  nnfil  a  floi-l 
slroDK  in  pcroiide  of  hydrogen  remain i.  Bntphati' 
ot  silrer  now  bring  poarcd  in,  cbloridi  of  silvei- 
deposits,  and  salpbnrio  acid  re-di>sotrep  in  the  liqaor. 

ArO  so,  +  HCl  =  AgCJ  +  Bih  +  HO, 
Finnlly  the  sulphuric  acid  is  prffipitatH  by  a  snlii- 
tion  of  baryLi.  added  l)y  puceetsiTe  small  portionFi  i- 
EQcli  a  manner  that  no  nioro  than  the  exact  amount 
rriiuiroi]  for  di^ronipopition  may  be  ponn^  in.  'i'h ' 
liquid  ip  one-t  more  GItfrpd  and  enporntrd  undr 


„ .pnmp  fontainmff  a  dis>.   _. 

pnlpliuric  add.  V,y  Ibepp  eomplieatnd  op»r»ttoni 
wliieh  1  ban-  partl,v  taken  from  a  work  on  ohenli^trv 
Be.idpr"  may  bn  able  to  make  pfroiid- 
«,  and  in  a  high  state  of  eon 


bygasspc 


ined  h; 


ill,  the  pencil  in  i.  The  right  baud  tr.icps 
Ik  point  the  linn  of  the  origiual,  usd  the  h-ft 
bips,  with  a  Tery  slight  prcpsuro,  tbe  pencil  I 
■ifaee  of  tbe  paper  on  which  the  copy  hi 
■nor.    To  enUrge  a  design  1o  double  its  pn 

Iknsl  dimensions,  the  pivot  is  placed  at  n,  the  point    of  hydrogen  ouite  p, 
il  c,  and  the  pencil  at  6.     To  obtain  enlarnnmenlB    centration.— U*MXA 
gr  redoctlons   in  other  proportions,   the  pivot  is 
fard  to  the  divisional    number   on  the  left  long 
biBch  oF  pantagrapb  and  the  point  respectively ; 
ktHBcil  is  placed  at  the  divisional  number  en  the 
Wt-liand  thort  branch  of  pantagrapb.— J.  J,  A. 
[3!5W.]-Biaiilp1iltB  of  T.tm8.-lt  r."fm=.  to  a-o 
lal   '■  Gamma "    knows    less  abont  biaalphite   a! 
htthan  "F.  B.  M.  S."  does  himself.     It  is  pre- 
md  by  passing  snlphnrOM  acid  (evolved  by  the  aid  ,  „, 

rfWt  from  a  miilnre  of  charcoal  and  sulphuric    ni^.„.  „,  ,.„„ „  „  „,„,„,.  ^„,.„,„  ,^ „„. 

B$  througb  water  ia  which  limn  is  suspended.    It    £,5  ^nd  letting  it  bum.— TnroDOEK  Evma 

iSnS^i^-W-H' k"'  ■"'■'*'"*  "^  '"""  '"  ""'■  I  pt'i.l.J-MIoroKiopia  Photo  of  Bank  Notaa. 
^_r_  ,_,,',,'.'_,  _, .  .  .  — If  sir.  Lancaaler  or  any  one  else  will  send  seVBn 
IBSOB.]— BlBQlphfte  of    ZilmS. — This   chemicil     -Km™,    tn  Dm    1-indnn    }4tj>na,ir<nnin  (TnmniTiv    Rl      ■nvannii.  _ 

iK"  »^IJ«'-f  ."^"''"""^'S  "Ti'l'  ""-"S^  milk  ^Z^J:.  jZi^„°\Z  can  h'a?n  «3e'vi.iJ:  ! ,  [.^«WO.]-Foul  Cloaot  -Will  ■■  J.  H.  S."  answer 
ribM.  Tk,  nilphnrons  oiids  is  madohj  boiling  returned  of  two  .ElO  notes,  with  tbe  words  "  Ten-oh  '*?«  following  qneBlwns  PI  may  then  be  able  to  help 
_ij._  ..J  _i_,. a  together.    _The  specifi.,    ^^^^  preferred  to  those  of  Sims  Beeves."    They  .«■ ,  btm.     '•  "-  -'-■*  "'  ""■  —*  ^ " 


p20l3.]— Oiido  of  HyiJrogen.  —  Solr 
peroxide  of  hyilrogen   mHj   easily  lie  obt^ 
triturating  a  frngnieat  of  peroxiilpof  barium  (aeou 
thp  size  of  a  pea)  with  some  water,  adding  to  il 
while  stirring,  a  miitoreof  abontSOcc,  hydrochlori 
acid  and  ti;0  cc.  water.    Tbe  solution  koe; 
time  withont  Buflenng  d> 
peroxide  of  bariom,  impi 
be  used  instead,  whicb  is 


bodily  _ _, 

— W.  Bauabd. 

[32(HI7.J— TelephoDS.— The  magnets  must  be 
nuite  bard  before  they  are  magcetiied,  which  means 
that  the  bars  of  steel  must  be  heated  to  fai^ber  than 
a  red  heat,  and  cooled  by  being  plunged  into  cold 
water  or  oil  (I  prefer  the  former) ;  then  elenn  them 
with  emery  paper,  and  magnetiae  by  moving  e.ioh 
half  nllemately  along  the  two  poles  of  the  magnet ; 
or,  if  you  have  a  magnet  lavgs  enongb,  lay  the  bar 
acrops  from  pole  to  pole,  and  rub  from  end  to  end 
I  with  a  tnmRcrew,  or  aey  other  tool,  some  twenty  or 
thirty  times.  This  von  will  find  will  make  good 
magnets  of  your  sleeL— W.  J.  LtNcASTBB. 

[33n7l.]— FloilbU  StaiEp.— One  ounce  of  gine, 
one  OUDGQ  of  treoelei  one  ounce  of  glycerine,  half- 
ounce  of  red  ochre.  Soak  the  glue  in  cold  water, 
and  before  adding  the  glycerine. — Albbict  Sirrrii. 

[32117.1.]— Tool  for  Turning  Braaa.— Then  an 
a  number  of  tools  used  for  taming  brass  in  th* 
lathe,  among  them  being  right  hand,  left  hand, 
planisber,  entting-off  tool.  &c,,  bnt  the  easiest  way 
for  you  to  do  would  be  to  get  a  set  of  tools  already 
forged,  then  make  up  anything  else  yon  may  mni. 
If  yon  get  tbe  above  and  a  ronnd  noso  bnrniah^ri  a 
few  milling  tools,  &"...  yon  will  be  able  to  do  some 
taming.  Of  ooarse.  there  are  screw  tools,  and  a  host 
ot  others  you  will  want.— W.  J.  L*.NcAStbB. 

,]— Cooking  by  Oaa.— The  time  to  cook 
-ns  to  bo  abont  the  same  as  witii  a  range, 
artm.  the  boiling  must  be  the  same  limSi 
_..  .  excoption,  that  the  gas  store  cooks  so 
regularly,  and  in  regard  to  boiling  ^you  can  regulate 
the  supply  of  gas  so  as  to  have  a  simmer,  or  ta  boil 
at  any  speed.  1  much  prefer  meat  cooked  in  a  gu 
stove  to  meat  eookal  botora  a  fire— in  fact,  wo  never 
use  the  fire  now.— W.  J.  LiNCAHTBU. 

P3H7R.]  —  Dyeing  Ooat'a  Hair  Blaok.— To 
"J.  W.,"'  Duiu,is.-BoU  ^».  ot  chips  of  logwood 

,  .      in  a  pint  of  soft  (rr.in)  water  for  Gmin..  take  a  soft 

mpoeition.     Iniletnnltor  I  brush,  and  apply  the  water  in  which  the  logwood 
peroxide  of  sodium  mai-  '  was  baited  opon  the  hair  wLicb  is  to  be  dyed.  When 


la 


!,  and  while  wet,  apply  the  followi 
somLion  :  —  laa.    of    green    vitriol     f  ~ 

copperas)  in  ipiat  ot  wator.    Thin  soIl 

ipplied  whilst  tbe  first  is  wet.    If  darker  shade  is 
wanted,  more  logwood  must  be  uied. — Conhtant 


Bui^otU*n1pbit«  should  be _.    ,,.     „,., 

■■iMninid  in  a  dry  state,  bnt  is  always  digsoivei   th^t  I  di 


Tlmj 


and  a 


!  ratbi-r 


r  than  tbe  o: 


DMTBJ — Dilapidation  I, —I   send 


HnofmreaM.  The  cov 
Sd  and  anmeiently  repair. 


«nd  further  par-  I  sbonld  soon  know  whether  it  was  right  or  wrong-  I  ""^f.  ■>' ?  F!i 
is  of  the  lease  say,  'at  any  rote.  I  do  not  see  w)iy  I  should  hare  my  I  l!as^"ght  P  If 
.1.1 A :Jl     ti 4,1 „-L.;i..  ..kL...^  »-:-4   41 1.I  ■  made  so  the  br 


Iwar's  Bgmts  __  .  _ 
Use  the  said  tsnn, 
id  Uia  lord  of  the  manor  was  tbe  g 
B>  hraie  ia  well  kept  in  repair,  all 
■■(  made  good,  and  hu  been  pain 
■^  papered,  and  whitewashed.  T 
M  a  surveyor  over  tbe  house  unc 
<«ignoTaiall  that  has  lieen  dor 
IlkikiraM  and  wrench  the  lease  out 
Mere.  Can  they  make  mc  do  ii 
Wd  tbey  make  me,  under  the  coi 
■H  copied,  take  down  lirickwork  wh 
Mqn&nlar  P  I  shall  beglad  if  somi 
wbubad  experience  in  dilapidatic 
■Mn,  and  explain  th«  meaning  o 
VMnd  tenantable  repair,  reasonab 
■Ofted."    The  boose  has  been  bail t 

tv-APoaBLEAaEHOLDER, 

WMI— Boiler  Inerastatlon.— 


itate  of  repair  any  year 


anderstood 
:ad  landlord. 


good  ones  yon  01 
tor  eyepiece,  but 
not  deGoe  so  well 
whole  of  ti 


t  you 


bout  7 


bile  others  print  t 


e  a  little  colour,  and  will 
■ronomipal  eyepiece.  Th* 
iecoand  objaot-lons  would 
-■■"  -uablo  —   '-   '-" 


.f  the  B 

tary  P    Upon  what  part  of  tbe 
po  filed,  what  are  its  diinon- 

inally,  are  the  joints  of  the  soil  pipe 
. .     If  thsy  are  not  the    sooner  they  are 
the  better,  especially  whea  connected  with 
j  I  tidal  river.— G.  L.,  Southend. 

[32eS0.1— Tool  Cioiat.--pBrbap9  tbe  trap  is  im- 
iwrf eel.  or  a  joint  in  the  soil-pijw  or  drain  has  givoi 


__ r  not  to  alter  iL-W.  J. 

[3-JOOa.I— Violin.— Spo(ir's"ViolinSohool"  is  a 
Srst-claec  work.     Its  cost  ia  alxint  30s.,  hut  it  Is 


. from  W..C.  downward* 

doaely  examined.  The  air-pipe  to  rooF  is  a  good 
dan  :  it  allows  the  foul  air  to  escape,  wbiob  at  timaa 
>f  extra  pressara  would  be  forowl  through  the  walm 
n  trap,  and  so  cansa  a  bad  smell  in  room.— J.  A.  P. 
[-12880]- Ponl  OlOBot.— From  the  description 
.'ivcn  of  tbe  position  of  the  closet,  ni*r  the  fire- 
tell  ■  place,  I  am  not  at  all  surprised  to  ' 


use  and  w«nr  '  tbe  cheaper  works 


iivetliB 


f.bnt 


-  bushels  of  tp^nt  iink    a  fnw  pages,  from  > 
id  boil   it  in    I'At  simn  ,  those  that  would  re  ,    i 
lonr  or  so.      1  find  t™  ■  — Cl.THK. 

iped_  into  my_  tbr«?  |      [32«S.] -Siphon .— 


ept  tbem  in  good  onler  foi 

..  _ jft ,  Bud  workeighty  hours  '  tor  ncids,  &7. 

'Sathu    V  \  I  ot  the  ordijte 

Partial   Oreynosa.  —  "  R.  X.  P.'g"  i  tubing/ 

mlating  the 


d     '    logne  and  canthnrides  will 
"whgbifr    1  r  colour  bairgrey.   Cologne, 
'    '    I  I     ol,  must  surely  bleach  dirk 
I    II   lely  but  gradunlly;  and 
1  with  soap  and  Rater  ia 

>  as  joap  has  a  grpnt  tendency. 

"  Itb  watir    to  dry  the  scalp.     If  grey 

JPiar  m  old  or  lonng,  the  scalp  should  uotlm 

S?'''<eli  if  at  <;ll     Ifae  hair  should  l>e  kept 

22f"-  «nd  tLc  head  kept  cool,  and  (kin  cou- 

]at  wken  beat  eomei  through  the 


The  way  to  do  it  is  to  Imve  n  siphon 

form,  but  baring  a  piece  of  glass 

to  tbe  long  leg  UMt  tb"  top.  This 

ecc  pbontd  be  about  2in,  long  :  tbi'ii  ui't    [lti  orrli- 

iry  thistle  fiianol  with  a   '         .... 


iulies  with  a  pi 

,„ ^,... .ilop  the  flow  wlie 

er-    all  in  pO'jitton  fill  tbe  funnel  with 
liv    pinch  tap.  and  nllow  the  liquid  t 

'        ..»•:■    AII..J      tk...   ..1.hrM,  ninrti.   tt,n 


until  filled,  then  close  pinch  tap, 
liquid  will  poll  theotherorer.      ' 
method  of  Ktirting  fluid  is.  w1 
cover  the  neck,  vrith  th--  exi>"p 
the  band,  throagh  wbieb,  wbi 
the  fnunel,  yon  merely  blow 
,  ,.  ,.— .„u.v.,    .u.,   ...u.n.u.D   fluid  rises  Into  siphon,  and  run 
natnment  which  is  supplied   Vf.  J.  Lascarteb. 
[321Ja.'i.J— Siplion.~There 


,_iell  continues,  even  after  the  p 
'  iirobaWy  all  he  can  do  to  remedy  the  nuis.inoe.  The 
•ery  unpleasant  smell  will  prob&blybefoandtooome 
from  a  fnngas  under  the  fiooring.  canssil  by  the 
-lewev  gas,  and  propagated  by  the  moisture  and  beat. 
I  knew  an  instance  pome  years  atro,  when  a  gentle- 
nan  spent  a  considerable  sum  to  get  rid  of  tbe 
'stink,"  but  could  not  until  after  the  obamber 
loors  had  been  examined  (and  under  wbiob  the 
rangn?  was  very  generally  spread),  and  to  a  laige 
ilent  re-laid,  although  some  months  previously  the 
irat^r -closet  bad, l>een'piLlled  out  and  thrown  amongst 
nmbcT.  So  long  as  tbe  faugui  continues  the  smell 
■rillalso.in  spiteot  any  amount  of  Tentilation,—Ta« 

T0HK!!HIHS  YeOMAN. 

[S'tVBl.]  —The  Hhino.— I  have  passed  np  and  down 
Ibo  Rhine  in  different  seasons,  uud  I  dar.i  say  that 
the  beautitnl  accoery  tbaro  at  any  time  offers  ample 
pnioymeot  tor  the  traveller.  I  would  prefer  the 
-priog  :  if  not  the  ripe  grspci  on  the  menntuns  in 
the  moatb  of  Septorabpr  would  have  more  attraction 
•ban  the  tresh  green  hills.    There  arc  many  small 

iuiet  places  with  attractive  surroundings.  I  would 
■I'commcud  yon  to  embark  in  Cologne  (Coin),  go  up 
'he  llbinn  to  Msunheim,  choose  your  place  en  pas- 
unt,  and  r^tum  to  the  place  sel)-cted  with  another 

toamer.      Heidelberg,    i  .._...  -_     .i- 


StJd 


■n  Coblen 


hj^T^^^de  of  Bydronn.— The  thi 
I  Sim?  ^  psroiide  of  hydrogen  is  simi 
I  Mn^S"  ^aea  pnutieallj  carried  out  ii 
I  ^  **«ltiH.    The  toUowing  u  the  pre 


._    ., llleplas-,       ..      .     . 

'  ^''^''^      iiircci,  nnd  I  consider  Hamburg  the  best  plaoe  to 

","  ^^^    rrocure  same:  you  will  there  get  more  than  Uie 

leg-- I  ;aluoof  Ennlinb  money  in  Gdrmnn  money.    About 

'  lie  cheapness  I  will  only  remark  that  an  Kuglishman 

.., „    „    -..,. which  I  ja  Germany  always  is  considered  to   have    plenty 

ition  on  the  Suidreoohingn  point  lower   of  money,  and  you  will  likely  be  charged  more  in 

than  tbe  bend. — QauuA.  I  nny  place  than  a— DANE, 

involTOs        [82Be«.]--Ho art.— Thanks  to   "Theo  Iiod"  for        [32891.]  —  TUB  Hhlns.  —  First  ot  alL   a  little 
process  of   hie  very  gentlemanly  reply.    Wonld  he  kindly  say  if  |  knowledge  ot  the  language  is  iodispan sable,  aa  ul 
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le  card  mtul  be  bixl. 


tbe  qniat  nllefi  of  tbe  Bhine  nnd  MnulU  an 
iatBTpretar  c&n  eeaioelT  ba  depended  nryon.  Secondlr, 
fix  niion  II  certain  place,  and  proceed  tbere  direet, 
■top  Dolil  tired,  and  then  take  a  tonr  up  or  down 
iba  Rhine,  a>  tfae  eve  may  be.  atoppin^  at  tfaoie 

6lBcei  that  are  worth  Bfeiofr,  and  hnrry  home  berare 
le  end  of  AnRunt.  The  beet-lbat  ia,  the  warmeat 
weather,  it  from  the  Utter  half  at  June  to  the  latter 
baUof  Julforthefirithalf  of  Angnit,  By  Rettini 
aboiti  two  poaods  chaogrd  iuto  German  raone;,  ;an 
will  do  well,  bnt  take  joar  caih  ever  ia  Hold  (not 
paper  monej).  aa  ;oit  will  then  gain  about  E|d.  to 
8d.  in  each  ponnd.  I  know  man;  a  nice  qniet  tbIU.t 
Oa  tbe  Bhioe  or  on  the  MoMlle.  and  can  Tocomnisnd 
•omg  of  them  if  "  S.  T."  will  >a7  what  Boeoerr  ha 
pretera.-P.  T.  Otto. 

rS2«Sa.l-Toloiilione.— Yon  caanot  work  weU 
with  an  earth  cnrreot :  better  ha»o  donbla-liiiB  wire, 
thia  atwara  worka  well ;  beaidea.  j-oa  are  not  H>  snb- 
JBct  to  other  carrenta  when  nains  doabla-line  wire 
M  when  jon  lua  earth  cnrrenta.— W.  J.  LANcasTEB. 

[32683.]— Telepbone.— The  connection  between 
eopper  ~™ -"■^  "'•'*'""  ""-^  ' 

An  inch  01 

[82883.]-r.ogal,-I  think  C  has  n  remedy  anainat 
B,  baeause  he,  wivg  a  trustee,  ie  bound  to  mtnafre 
the  tiD<(  properly  for  tbe  benefit  of  tho  person 
ratilled  in  remaiadnr  as  well  aa  of  tbe  tenant  for 
life.  It  G  will  Bot  field  to  reasonable  compIaiottL, 
mud  reoneala  that  he  ahonlJ  k^p  the  property  in 
npair,  C'e  remedy  may  he  fonnd  in  an  action  in  tbe 
ChanefrjF  DiTiaion  of  the  Hish  Conrt  of  Jnttiee  for 
tho  adiniaiBtratiDQ  of  A'a  eatate,  and,  if  thonitht 
proper,  foi-  tho  rcnioral  of  U  from  tho  trosleesbip. 
i.t  the  411100  time,  C  nnd  ail  lejal  qneriate  abonld 
noollaot  that  in  anaweris^  tbeir  qaeationa  aa  to  tbe 
marw  tij  be  pur«aed  we  cnn  only  coneider  the  one  or 
two  facta  before  ns,  and  that  a  conaiderotion  of  tbe 
whole  of  the  pi  ream  stances  might  entirely  alter  onr 
Tiew,aOtof  the  Uw,  but  of  the  way  of  enforcing  il. 
-€nBAN.H.  Linralu'a  Inn. 

[3ICSS.] — Oamerk  Obaonrk.— In  thia  arrann- 
msnt,  aa  yon  have  it,  yon  have  aneeeeded  in  magnify- 
ing a  fmall  piotare.  The  objeot  abonld  ba  to  oon- 
denie  a  panoramio  Tiew.  loiir  appantna  ahoctd 
Icumble  a  pholoKraphie  camera  with  tbe  mirror  in- 
iida.  1  haTS  notexamiaed  any  of  theae  oonatmc- 
tiODi,  bat  Ton  mnat  hare  a  lena  on  the  ontaide  to 
eondmiM  tha  idctnra  on  the  mirror,  and  another 
inaide  (aa  von  baTe  it),  to  enlarge  the  imare  to  the 
BiieottbetabU.~Os. 


centre  of  the  drole,  AFC.  If  from  the  point  A 
"CvanoBan"  meaaarea  I'laiO  inchea  aloBH  eitbir 
A  U  or  A  D,  and  then  with  a  wt  fquare  at  that  poitit 
drawa  the  perpend ienlar.  PQ  or  PR.  tbe  point 
where  that  perpendicalar  interaecta  A  V,  ia  tbe  point 
ho  seeks.  The  aame  diatancfl  measured  from  O  will 
Biro  him  the  other  circle,  G  E  C,-P.  B. 

[:)26m.HBfEe.- Macerate  your  cnlttngs  in  water 
lo  incipient  pQlrofnction,  then  wash  with  aolalion  of 
HUlpburoos  acid;  add  alum  and  boil.— A.  Surra. 

l:t2Hal.1  ~  Marine  Engine  Cyltndera.  —  To 
■'  J.  li.  F."— The  advantafres  of  osiuK  compound 

rylindere  worked"  BipftQBiiely,  are  so  mao/'that'to 
"       -  '  iUgtb     DO     ''  "     "        ■■     ■    ' 


the  termination  of  tlua  p«riod  be  wonld  w;  "l 
ineetioo  if  I  could  wear  tronaen  patohad  likailMi" 

rhe  train  baa  obtained  the  nnir"  "  nyiiip  lMe\. 
"    "'        '  ncd  after  it.— CLAai. 


[.■i2701.1-7'ho  OaU  ai 
in^'giest  that  the  aligbti 
Kith  hinffas,  and  held  Sl  _        _ 

which  would  bear  the  fci-ight  of  the  bird,  bot  wbith 


and  the  PiaeoDa.~-I  would 
anreest  that  the^aliaht  ini;  boards  shonld  be  SBcnred 


nnd.     Itm 


e  than   I   i 


,   I  I 


e  otbera  for  a 


m  afraid,  at  d 


In  the  firat  pluce,  _  , 

by  higb-preiBUro  cylinHera   tboae  of  tbe  non-coi 
densing  type.     If  that  be  so,  and  if  higb-pree^ai 
cylinders  nero  used,  tbe  tnrface  condenner  would  I 
dispenacd  with  altogether.     Now.  I  need  not  infori 
him  that  (alt-waler  contains  aboie  30  per  cent.  1 
aniine  matter,  which  setttoa  at  tbe  bottom  of  marii 
boilers,  and  wbicb.  if  allowed  to  accQmalata.  woul 
reader  them  oaeleea.    This  natter  ia  discharaed  iiil 
the  sea  throngh  tbo  "  blow  off  "  pipe  ;  but  in  bein 
so  discharged  a  quantity  of  beat  ia  given  off,  whici 
of  conrae,  must  lie  made  np  aa  often  aa  this  proci^' 
Ukoa  place.      Mora  cold  water  must,  therefore.  1 
pnuiped   into  tht>  boijer  to  take  the  place  of  thi 
wbicb  baa  already  bwn  dincbargcd.      This,   in  ii 
turn,  deposits  more  ealt ;    bat    with    tha    snrfai 
condenser  this  blowing  off  process  does  not  tnl 
place  half  (0  oflon   as  it  otherwise   wonld. 
condenaed  water  being  free  from  salt  is  retninc< 
tbo  hot  well  and  punipnl  bark  ioto  the  boiler  ;  hi 
it  will  be  cTident  to  "  J.  B.  F."  i(,  on  commencic 
voyage  the  boilers  were  Glled  with  fresh  water.  1 
that  water  wonld  last  tbe  whole  of  tbe  royi 
provided  there  were  no  leakaiKs ;  bnt  as  there 
alwnys  leakages  a  little  salt  water  Innleaa  filters 
U'edl  muet  lie  pumped  back  into  the  boiler.    T 
then,  certainly  means  a  great  Having  of  fn=l.  1 
were  it  for  nothing  else  low-preaseil  cylinders  wo 
1^  other.     Compound  eyliadt 


The 


wonW  giro  way  beneath  tbo  weight  of  a 
ontaide  board  conld  he  connected  with  another  board 
iniide,  so  tbat  when  tb-^  outer  board  waa  deprnicij 
the  inner  one  would  use,  and  close  the  aporlare, 
T bis  con tri ranee  oonld  be  made  in  one  piece  and  ' 
weighted  with  load  on  the  inaide.  Thie  wonldobii»«  ' 
the  neoesaitjF  for  aprinna  ;  or  a  perch  conld  be  naed  ' 
instead  of  the  board,  if  said  parch  were  fixed  at  t  ' 
rigbt  angle  to  the  face  of  the  pigeon-boiue,  a  at  f 
wonld  liaTe  aome  diCBccIty  in  obtauning  fooUioU.~   | 

r3370t.l-The  Oati  an 
Wilson,  LL.D.,  will  fit  a  puuey 

alighting  board  of  his  pi  goon -ban  so  he  will  etat  "^ 
tnally  keep  cats  out  of  tiie  coto.  The  weight  tfaooU  ' 
be  so  adjuated  aa  to  balance  the  board,  plus  Ui 
weight  of  four  or  Eve  pigeons.  The  cat  probaKy  ^i^ 
comes  on  to  the  board  witli  a  leap  ;  the  boati!  inn.  ■ 
and  the  oat  with  it,  often  so  alarmed  that  sfae  mslw  '  " 
no  aeoond  attempt.  If  the  cat  gets  on  to  tbe  boiri  1*^ 
from  the  roof  «  eeriaa  of  atont  wires,  shoot  ISb.  '* 
long,  faateoed  at  one  end  into  a  half  circle  of  migl  "* 
and  nailed  on  to  the  wall  over  tbe  entrance,  ii  u  '^ 
effectual  barrier.  I  have  had  both  tho  atwieia  ^^ 
operation  for  years.- N.  Siech.  f"~ 

[3J704.]-Tho  Cata  and  tho  Pigeoni.-If  Kr  C 
Wilaon  will  arrange  an  alighting- hoard  at  Ibt  |- 
intrancoofbiapigeon-houae,  which  Is  binged  al  1^  f^ 
ude  to  (he  wall  (A  A  in  Fig.l,  and  projeeU  aa  BBfeJ^ 


tillm 


a  than 


micnl  than  low-preaaed 

a  little  more  of  ■' ' 

imbercd  what  ia 
■      ■   'n  boiler 


nente  of  camai 
tion  of  the  mir 
plate— then  th< 

perfect  image 


O  baonra.  — Tho  u  ppor  arnngo- 
iBcnra  are  good,  with  the  eicep- 
tbia  abonld  be  ont  of  Jin.  patent 
ihle  reflection  would  not  be  so 
stter  than  tbia  is  a  priam.  This  ' 
id  image  at  all,  and  gives  a  mnch  more  1 

Grfeet  image  than  the  other  farm.  The  table  abonld  | 
a  deep  concave,  and  the  cover  ahould  be  while-  I 
waahed  frequently.  The  iena  ahould  be  of  a  meuiscna  ' 
form,  and  aboat  8iu.  diameter,  and  0  to  7ft.  focna,  ' 
not  more,  tben  tbe  less  should  be  fitted  intoaframe, 
which  should  slide  easily  in  a  groove  in  E  in  your 
sketch,  so  that  it  could  be  focuaied,  and  the  table 
also  ahould  be  fitted  with  a  screw  like  a  muaic- 
atool^  or  you  can  have  four  cords  attached  to  tbe 
table  aronnd  the  ontaide.  and  then  have  four  puUeya  , 
at  tbe  top  of  the  bnilding.  and  countarpoise  wiighta 
ontaide,  ao  tbat  tbe  table  may  bo  moved  in  any 
diwction.— W.  J.  Lascastir. 

[.lanSflJ-PerrolypoPlato.— Draw  the  diagotiala, 
A  G  and  D  It,  interatctiug  and  bisecting  in  C,  tbe 
centre  of  the  reotaugle,  from  C  draw  a  line,  J.  A  B, 
meeting  A  B  in  a,  bisect  A  a  in  A.  from  b  drawaline. 
J,  A  B  to  meet  tbe  line  A  E  in  c  ;  from  f.  centro,  and 
cb.  radius,  deecribe  an  arc  to  touch  the  lines  A  Band 
AQ,  fromC;  throngb  tbe  cntre,  c,  draw  a  line  to 
meet  the  arc  in  ,1.  Lastly,  bisect  C ''.  and  the  half 
«r  C  d  will  be  tbe  length  of  tbo  radius  to  each  of  tbe 
reqnired  circles.— S.  J. 

[32080.]— Verrotyps  Flat«.— The  talntiap  of  this 
problam  la  very  easy  ;  "  Cyanogen"  ia  quite  right  in 
tiie  form  in  wbich  he  stalea  it.  Oiren  a  rectangle  tii 
find  the  poaition  of  tb"  coatre  of  a  circle,  which  shall 
tonoh  two  adjitceut  sides  and  pasa  tbrongh  a  given 
point.  In  tbe  caee  put.  ibia  point  is  the  iuterscction 
of  the  two  disgonnlo  of  tie  rectangle.  Referring  to 
tha  flenre  given  with  Ue  qneation  on  p.  IfiO.  it  is 
quit*  clear  tbat  tlie  ceatre  of  a  circle  which  ia  to 
toneh  the  sides,  A  B  nnd  A  D.  must  lie  on  tbe 
diiioital.  A  E.  Place  the  letter  P  to  indicate  the 
point  required,  and  draw  perpendicular  ¥  Q  and  PR 
to  A  U  and  AD  resprctively.  and  join  PU.  Then 
the  problem  is  to  find  P.  ao  that  P  Q.  PR,  and  P  C 
(ball  Im  all  equal  to  each  other.    Now,  if  we  taho  * 


i  iwiler  to  drive  a  compound  engine  than  it 
ilocH  eituer  a  high  or  low-preased  cuuiue  of  the  same 
iiower.  In  the  compound  engine  tho  beat  which  id 
lost  in  paaaing  the  ateam  from  tbe  high  to  the  low- 
prcaaed  cylinder  ia  so  minimised  as  not  to  be  worth 
considering,  as  moat  of  marine  cylinders  of  whatever 
type  have  a  jacket,  or  cavity,  hotweeo  their  innpr 
and  ooter  ahells,  through  which  ateam  is  cantiunally 
circulating.  They  are  also  coated  with  felt  or  horse- 
bair  and  wood,  which,  being  non-conductors  of  heat, 
keep  the  cvlinders  so  warm  that  tbe  teznperatur'.' 
variea  but  little.-C.  M, 
r:l2fl03.]— Looo.  Notoh.— Locomotive  engiuemen 

Ibwcd  to  follow  the  piston  the  whole  Icoglh  of  th.? 


into  the  honae  aa  it  does  ontaide.  and  then  aL 
Inmpa  of  lead  to  the  inside  half  which  woald  B 

than  counter-balance  the  weiuht  of  a  pigeon  >ta ^ 

ingon  theonUida.  and  yet  would  be   iasaSicieal  IK'  rz 
balance  the  weight  of  a  cat,  1  think  ho  w       -  -   - 

that  they  would  be  nnnblc  to  eater,  aa  w 

alighted  on  the  board  it  (Ihe  boardi  would  fall  do«*> 
gelding  to  ber  weight,  and  eo  she  would  slip  »•- 
Bnt,  aopposing,  by  anjr  chance,  she  beld  on.  alill  ib« 
wonld  be  nnable  to  enter,  ns  the  inside  half  of  O^ 
board  wonld  cover  the  entrance,  aa  sb 
Fig.  by  dotted  linoa.— A.  A.  Watkiss. 
j;a27<».T— Tho  Cata  and  the  Plceona.— It  W. 
VTilsou,  LL-D.,  wiU  attend  lo  the  sketch  he  wH 


a  the  c 


.  ia  abut  into  tbe  cylindc 
impressed  ateel  spring  againat  th 
emaindat   of    the    stroke, — C.    ^ 


6in.  long,  or  Bin.  high  ;  a  boardiiin.  I'oag'  is  fitisL. 
the  bole ;  in  the  centre  a  pair  of  amoll  brass  hlai 
is  fixed  nnder  the  front  of  the  board,  so  thatu 


ying  the  bars  across  tbe  me 
re c tion  of  length  with  the  ki 
'  steel  tool,  aatil  " 


last  be  well.bardetied 
F  ;  then  magnetise  by 
Lgnet,  and  mbbtng  in 


,"  th»re 


-In 


.ntbeGAV.R. 


Ifiyenr.: 


■lithe  Flying  Dutchman,  and  even  if  ther 
roiild  not  go  for  2^  years  without  any  repa 
l..>iler,  anJ  no  locomotive  conld  go  for  20  tc  _  ... 
wiUiout  any  attention  to  its  boiler.  Tbe  liriittalHUL 
Ki'ttT  eipreas  that  leaves  Pnddiogton  at  ll.Mij 
known  s»  the  Flying  Dalcbmsu.  and  ia  drawn  by 
tbi'  foliowiug  encinea  as  far  as  Bristol,  from  whence 
tie  old  H.  nnd  E,  engines  take  it  00-Balaclava, 
sndelle.  Great  Britain,  Promethcux. 


r 


I,  Warlock   Tim 


le  only  rt 


lefor 


your 


ordlns 


of  C»i 


d  V  respectively.      Put  PQ 
-    -     ■  we  takejtbof 

it  of  length,  we 


posing  that  there  wi 
TaheRlane. 
[^i703  j—Q.'W.S.  Englnea.- Surely  the 

of  the  dnrability  or  strength  of  locomotive 


that  name.— 


wiabtoknow  if  there  has  b , 

night,  it  can  Im  made  to  iHod  whan  it 

have  to  be  pnt  down  in  tbe  mominc. 
skatcb  will  beeaaily  nnderatood.  F'-  ' 
a,  ahnt ;  a,  lead  ;  b,  binge.— JACK  1  ^ 

r327(M.]-Cata  and  Pisaona.— I  think**  M««> 
-    '     ■     ■"'    '■'     following  an  cft-epil«i»^ 


Wib.,  ai 


rs.  which  work  gcnenilly  under 


amine.    "'^^^P- 
.   Fig.  I,«p»l  JW- 1 
;k  or  no  TM»»- 
^ , . — Ithink*»««i 

apoudent  will  find  tlie  following  an  cfreelMlwyg 
cata  :-Havo  the  alighting  board  oi.taiiBOj^ 
work  on  binges,  aud  huie  another  baaflh^^^S 
binges,  so  that  it  will  come  up  a^nd  ,«>*(!^*J^S 


=  30  i  210238 
^,  ,   =  6I-CZ38  or  8  6752, 

Dividing  by  8,  to  rednoe  tha  unit  again  to  inehei — 

IB  =  6  3770or  1-J2I1). 
The  lormrr  gives  the  poaition  of  tbe  centre  of  th« 
cirde,  H  C  H ;  the  latter  givea  the  [oaitlou  of  tbe 


usliy  btiugoGclllatad  bf  bad    board,    passing  through  an  aperture 

D  tbia  cue  it  must  be  un  eitraordiuary    board  of  tbe  locker,   luetened  to  the 
(A  amnll  pnlley  wheel  is  best  for  the 
on.)     Have  them  ao  balanced  that  ai 
on  to  the  board  outside  wonld  D"> 
diraclty  anything  sligbtlier  heati 
board  outside  would  go  down  in  f  r 
and  in  doing  ao  would  pall  the  be 
the  holes.    Of  conree  the  binges  ' 
oppoaite  waya  00  the  different  be 


boiler  lo  work  that  period  of  time,  at  least  without 
a  considerable  amount  of  palcbing.  and  a  thorough 
repair.  The  high  prestnre  of  locomotive  boilera,  the 
complications  for  rapid  evaporation,  iccruatation, 
forgetfulneas  on  the  part  of  attendant,  are  facta 
which  in  themeelvea  cuntradict  tbe  aaierlion.  The 
Bg*  of  a  looomotive  biiler  ia  at  the  moat  It  years, 
and  if  the  peraon  oonld  only  I  bt^  no  inspection  at 
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itntion  of  a  pkn. 

rhsn  kMpinit  piimiu  nnder  aimilai 

-la  will  Bee  that  ibe  prineiple  of  tbu. 

»  ii  to  mako  tbs  itT«at«T  wsi^tit  of  a  cat 

Act  what  tkat  of  stbd  two  or  three  pigeoaB  would 
lot  do.  Id  mj  eaaa  there  wu  only  ods  gotrsDre 
wis,  Wt  it  wonld  be  eaay  to  amngs  for  HTSTtl. 
!fa  oat  OTor  maiiued  to  nt  in  m  long  u  I  kept 


ina  polo  got  an  old  sanoepan  with 

ht  Dottam   tuid   pot  the  poU  i „-   — ,   

■■tail  SOin.  below  tfao  pigeon-bonoe.  Or  jon  MtUd 
IriTe  lomo  na^U  in  the  poit  and  then  poiul  them. — 
rncscOF*  Telk. 

C327DB.]— Blootro-Havnetlo  Engine.— If  jon 
iBTo  obttunod  a  metliod  of  iBsreaiing  the  power  of 
Mgoet*  to  such  an  eDormoiu  eitrot  by  all  means 
•tvit  it ;  jon  will  ipeedilj'  ooms  npon  the  appljea. 
■oat.  Aanmiag  that  the  power  of  a  girea  electro- 
Da«iiat  exerted  upon  a  piece  of  iron,  aa;  1,000  of 
a  ineh  awa;,  ii  called  10,  then  br  removing  th»t 
iMO  of  iron  to  din.  diitanoe,  aod,  if  ;oa  can.  lo 
■ewaio  the  power  of  the  sane  magnet  to  cautB 
MM  attraetioQ  ai  in  fonuer  ease  when  closa  o^, 
oa  wonld  then  hare  inereaaed  the  power  of  the 
-"--*  ~)r  50,000  times,  and  this  ia  a  canaidenble 
ion  of  powet. — W.  J.  Lahcistib. 

rK707.]— Bp«otmm  AnalyBlB.—I  ahall  b«  glad 
■  forward  "Cyanogen"  a  table  of  spectra,  if  hi- 
kaa  to  aend  bis  addreu  to  me.~H.  BiLLiwai,!., 
toothrojd.laDS,  Deweboryi 

[88707.]  —  Bpeotrtim  Analyiia.  —  Write  t.i 
IrowniBg  for  chart  of  the  apectra,  or  get  a  eeooticl- 
and  copy  of  "  Boaeoe'i  Speotrnm  Analyaie."  Yoii 
rill  find  nnmberiees  charts  of  spectra  in  Tarion^ 
lementary  chemical  worki  and  worka  on  phjiiet, 
at  none  contaiuiug  alt  the  speotra.  1'hese  ya;i 
Kinld  have  to  map  ont  yonrwU,  naleea  yon  Ret  on  !■ 
I  the  Urger  woru  oantaining  them.— W.  J.  Las  . 

[SSTte.— CoaatBTi,— The  noaitsrs  trading  to  Plj. 
■mtb  and  Cornwall  do  not  "  regnlarlr  "  take  pai. 
ngets,  bnt  moat  of  the  captains  will  gire  yon  ri 
IHu;e  for  a  moderate  r^mnneration.  The  TSBaeb 
■n  Eooatly  amall,  being  ehjefly  aehoonera  and  yawla.  I 
Ivn  DOIIOI.AH. 

aWIO.J—OTBan.— Plainly  a  broach  of  contract, 
M  nnattended    with    any   serioaa    coDaeqnenoei 

ti  Iho  price  of  "  pUin  metal"  and  not  linc  ha^  ! 
cfaanred.  Tbe  former  beinir  a  compoattion  of 
U,  antimony,  and  tin,  ii  both  heaner  and  more 
'MfmaiTe  than  the  latter.  Zinc  should  have  beeii 
Waited.— Tonoxeteb. 

rai^ty   Battery.  — Ton   sbonld   i 

tka  carbon  one. — ALnaitT  Sketh. 

pnU— TsnltT  Blohromata  Battary.- Thi* 
MNQ  this  eeased  t«  act  most  likely  is,  that  tbi 
Ipid  waa  ezhanstod,  which  it  vary  aooa  ia.  Tfaii 
MBrtitatfle  tbe  objeotion  to  the  otherwise  nice  bat. 
W^-W.  8.  A. 

jsmi .]— Panlty  Blohromale  Battery.— Thi 
■cbrDmate  oeU  ie  gooA  for  abont  10  to  EO  miiutea 
•  that  if  yon  Died  it  for  S  honra  yon  nied  it  np.aad 
ftvill  reqnire  fmh  add  and  bichromate,  then  all 

•ill  M  W«ll.-W.  J.   LiNClHTSR. 

[Wll.]  — Faulty  Blohminate  Battery.- Ton 
W  t«r  better  uaa  a  Daniotl  Uttery  if  yon  wiah  it  to 
Itilwij!  in  working  order,  and  it  wonld  ba  anffi. 
wall,  pnwerf nl  for  yonr  pnrpom.  Yonr  cell  wanted 
•t^r^ng  with  treah  add  or  a  freib  addition  <^ 
■tbnttute.— Oe. 

i.B^'^'l^Patrat  Oam  era.— I  am  rather  mrprised 
S»*ton"  did  not  send  yon  aiy  partionlars  as  to 
■ottins  with  tba  camera.  In  tbe  first  place  the  bath 
.ousleu;  and,  secondly,  the  camera  is  elDmsy. 
Mtd  by  tar  work  in  a  .•mal  tent  than  in  Uie 
fat  to  werk  yoii  will  nqnire  the  following 
:  Collodion.  _  nilrntB,  o(  eilrer  soEntion, 
—  . ,  .  solntjoo,  fiiinff  solntion,  and  transparent 
pto-^hso  the  proceas  ie  aimple,  (1.)  Clean  plate 
L  Ud  lee  that  all  amenrg  are  rsmoTed  ;  then 
•n  mto  hath  solution,  lenre  it  there  for  two 
Wwtten  remove,  and  put  into  dark  alide  and 

B^B"  jsflerwards  take  ont  of  dark  alide  and  deve- 
*«  deieloping  aolation  until  anffidently  viai- 
_^  M  details  Just  comini^  :  then  waah,  and  Bi 
JMitl  Hlution  nnta  clear  ;  let  dry,  asd  Tarnish. 
"TJ-  Ukcastkb. 

^^Or-PBleiit  Camera.-!  think  the  camera 
S^niiilar  to  one  I  pnrctaaed  from  Newton, 
""^tirt.  soma  M  ycnrn  sro.  It  had  below  it 
™abaweU,  intowLick  vera  fitted  1  vertical 
IJ*™s  baths,  to  contaiu,  impoctively,  nitTtte 
"TWslJoo,  doTelopidg  fjlntion,  imIit  iiu.l 
55°™of  soda.  Oh  llie  Irji  was  a  Hat  ,i'"' 
'•'•rli  which  pusaod  into  the  interior  i 

SW  ••toot  siidinif  braaa  rod,  hariuf;  i 
^2™iiiit^  a  clamp  to  hold  the  iila<.s 
■JtMnsingthis  CHmera  iraa  ai  follow. 
'«  Ronnd  kIbbs  beini;  nttuhed  to  tbe  > 
■fcJJ.tts  cap  waa  talipn  oP  the  lens, 
C*»'«miaed  onth 


at  the   buck  of  the 


focnssloK-g-Iaes,  and  the  dooc 

camera  being  cloiicd,  by  shifting 

plate  was  brOQEht  over  tbe  bath  containinir  the 

nitrate  of  ailier  BOlntion,  and.  by  niRanii   of  thp 

sliding  roj,  plunged  into  the  bath,  and  allowed  to 

remnin  in  it  a  anffioiant  tloio  to  be  proi>erlj  coatc! 

H-ith  iodide  of  ailver.    The  plate  waa  then  miapd. 

pretuni.  "wheu''it''h^d  b^rsXeienti "e^ip^"*"  thl 
bar  was  ehifted  ontil  the  plate  etood  over  the  b&th 
containiuif  the  developer,  into  which  it  waa  plunged. 
Small  windowa  of  yellow  gUta  at  the  front  and  back 
of  the  camera  allowed  the  progreaa  of  the  develop- 
ment to  be  watched,  hy  roiaing  the  plate  from  tinio 
to  lime,  withont  opening  the  camera,  and.  whan 
anfficientlj  developed,  it  waa  lironitht  over  the  wator 
bath,  unit  after  being  plunBed  into  that,  over  the 
hypofnl[)bito  hath,  in  wbi-oh  the  ptclnro  wan  fiii-d. 
Oradnations  in  the  bar  anil  the  >Ude  throD^b  which 
it  worted  enabletl  ibe  operator  to  know  wherenlxjQts 
lo  ploco  the  plalfl.  Thongh  this  inseoioaii  plan  ccr-  ' 
tainly  enabled  one  to  diapenae  with  a  dork  rooui  or 
tent,  there  were  many  diandrantagee  attendinir  it, 
which  was  dosbtlesa  the  reason  why  this  kind  of 
camera  has  become  qnite  ohaolete.  As  it  wonld 
hove  bfeu  fatal  to  tbe  nitrate  of  ailver  aolntion  to 
Allow  the  brus  damp  at  tbe  bottom  of  the  rod  to 
ih  it.  tho  upper  portion  of  the     '  '     '     '  "     ' 


vignetting 


kept  0 


Unleaj 


hatha 


the  regular  way,  or  make  a  cotton  wool 
frame  to  go  inside  camera  ;  then 
nary  way.— W.  J.  Lascabtib. 

[32723.]— Vignettlna;  VerrotTpei.- Diraotpori- 
tires  may  be  vignetted  by  snapendinr  in  front  of  the 
oamera  a  large  piece  of  cardboardf  with  an  oval 
aperture.  It  most  be  "  ont  of  focue,"  and  might  b« 
allowed  to  swing  a  little.  I  bare  not  tried  this,  but 
have  seen  it  leoommended  in  a  photographic jjonmal. 
Perhaps  an  ordinary  vignette  glass  might  be  fixed 
inside  the  camera  in  front  of,  and  at  a  short  distanoa 
from  the  wngitivo  pUt«.  These,  of  coarse,  sia  only 
snggestiona.- Os. 

[33721.]— Canariea.—QivB  tbe  canary  a  bath  of 
tobacco  wator,  tnit  be  very  carefnl  how  yon  do  it. 
Change  the  birds  into  a  clean  cage  and  let  them  have 
plenty  of  water  to  wash  themselves  fresh  every 
moroing.  Directly  I  pnt  fraeh  water  in  the  osgretny 
birds  begin  to  waab,and  I  have  never  known  them 
lo  have  parasites.  Fnt  a  large  china  pan  (it  mnst 
be,Bhiillow)  in  the  cage.  Lime-waab  the  old  aag« 
and  put  it  away  for  two  or  three  months  ;  at  the  end 
of  that  time  give  it  another  coat,  and  after  that  bat 
been  on  a  little  while  wash  with  soap  and  water, 
rinse  with  clean  water  and  pnt  out  in  the  air  to  irji 
rhe  cages  should  be  cleaned  ontat  least  once  awoek, 
sod  the  nerchu  scraped  and  sand-papered.- T«LX- 

SCOFI  TlLI, 


filled   t»  the  brim,   elill  more  of    the  pli..-   

■emriin  unacted  on  by  tho  aolutiona,  and  if  Ihev  were 
10  filled  the  aligh teat  movement  waa  apt  to  aend  the 
nntonta  of  one  bath  alonping  over  into  the  next,  or 
nto  the  tin  well,  which  aoon  became  eaten  ialu 
lolea,  I  was  very  glad  to  (rive  away  my  earner  i 
naay  yfars  ago.  It  Geo.  V,  Barton  baa  taken  hU 
ens  to  piecea.  he  must  be  very  caratnl  to  pnt  tt' 
rlassea  back  into  thetroriginal  poaition.  He  cannot 
lo  hotter  than  buy  for  Is.  one  of  the  cheap  treatise  - 
rn  photography,  such  oa  tbat  by  Jabei  Hngh«h, 
which  wilt  give  him  all  the  information  be  requirf-^ 
apon  this  and  other  matters,— G.  C.  C.  |  g^ts  no  sleep,  „ 

[SWl?,]- Water  Baromotor.— Proonm  n  barrel  1  the  "  Perploied 
bo  hold  say  36  to  40  gallons  of  wato',  then  aet  26lt.  I  Insect  Fowder,  sun 
lin.  gas-pipe,  and  eft,  of  lin.  glaK  tnbinB-,    Lave    bailing  water,  1st  it 
ap  well  made  fitted  on  to  top  of  pipe,  and  onother    with  thowers  of  it  -^  — 
the  bottom  in  the  tube  ;  the  lop  tnp  ahoald  be  |  will  aoon  pt  rid  of  the  ini 
nentcd  on  to  tbe  glasa  tube,  and  th 
well  cemented  into  iron  tube,  thns  foi 

J2ft.  long.    Now  to  fill  the  tube  turn  Imttom  tnp  on,  I  probably  f_ ,„ 

md  pour  very  gently  a  stream  of  wnt-^r  into  tiitie,  j  scalded  by  ponringboilingivatoroi 
»nd  continne  ponring  until  the  water  Hows  over  tap        [32725,  ]-Blr da'   Porohos.-Eound  perches   ani 
it  tho  top.  then  turn  the  top  tap  off,  and  turn  bottom  \  the  best.    Have  sevoral  perohes  by  yon,  and  change 
-on.  when  ttesurfaoeot  the  waterwUifall  until  :  them  every  week.      Letjbs  old  parches  get  dry. 

■then  yon 


ara  lo  tbe  human  raoe.    I  hare  found  that  tt 

Diainfecting   Flaid  and  water  (to  B „^ 

chemiat'a).  which  certainly  does  no  harm  to  the 
birds.  I  should  not  advise  you  to  try  the  iniect 
powdera,  as  they  mnst  contain  poison  In  a  mors  or 
less  degree.- Adt«  Douaua. 

r33731.]— Canaries.— The  small  red  parantesthat 
infest  canaries  arc  most  injurious  to  the  bird,  whioh 
in  coma  ont  at  night.    U 

, .  —      — , will  get  Bome  Keating'! 

I  Inaaot  Fowder,  soak  a  teaapeonful  in  a  teaonp  of 
'    ling  water,  let  it  get  cold,  and  then  dose  theturd 
:h  thowers  of  it  by 


□s  of  a  ray-di 
lets.     It  shon 


oon  get  rid  of  the  inaacts.  It  should  be  dona 
every  day  lor  a  week,  then  stop  for  a  wec^  and  da 
it  again.  Tbe  comers  and  cracks  of  the  cage  are 
probably  full  of  eggs  and  inaecta.     it  ahoold  bo 

___,:,_:. -L z._C.„, . ..       ■M.SlBCH. 


[32719.]— Bngineer  Students  In  tho  ITavy.- 
Iindidates  mnst  not  be  lets  than  toartsen,  nor  mor 
ban  aiiteen  years  of  ^:e.    Tbe  snbjects  of  eiamini 


'ritinit  from  dictation    . 


Translation  in 
Qrammar 


1,500 
/SO  roarka  rei]uired  to  pnBfl,— C.  T..  K. 

132720.]— Can vaa  Canoo.— The  following  is  the 
description  of  one  I  made  n  fow  yenra  aeo,  nost  abont 
.£3,  bot  cannot  give  tbe  dimenaiona,  as  I  kept  ne 
se^tonnt  of  it,  bnt  "  H."  will  find  apveril  good  de- 
iW[i»in  paat  nombors  of  Enolish  MEcMiuic;  bnt 
il  "  H."  wanta  it  for  Bailing  don't  forget  to  hava 
good  hroiid  and  deep  keol.  1.  Get  a  picceofpinethe 
IsDgth  of  keel  wanted.  21  by  1  deep,  bottom  edge 
DlMnt  J,  then  morliae  in  stem  and  stem  pi»ts,  after, 
ijkrda  screw  on  n  piece  of  iron  9  wide,  Jin.  thick, 
along  battom  of  kc«1,  and  up  outaldo  atoa  and  stem 
pOBt ;  tbengetSor?  pieces  of  similar  iron;  lin.  thick 
will  do  :  have  holea  bored  iu  centre  of  each,  also 

asveralon  each  aide  of  the  centre  ;   atretch  a  line  .  taUoVoil.dirtf  white':  aper^ "oil.  light" r«fi  linseed 

from  centre  tocentre  of  stem  and  stern  poets,  then  i  oQ    ^^80.      With  aolntion  bichromate  of  potash, 

thenba  to  top  of  keel  at  the  centre  hole  i  then  |  „Qt  oil  turns  brown  and  Inmpy;  neat's  foot  oil, 


scrape,  and  sanrl-paper. _,, 

keep  the  birds'  feet  healthy. — TiLESCOFE  TiLa. 

[S373S.]-Blrda'  Peroliei.-At  one  time  I  kept 
over  a  hundred  cage  birds,  most  of  them  nanaries. 
i  (ound  the  following  the  best  seotion  for  thdr 


a  branch),  but  yet  had  a  grip  for  their  feet  at 

comers.  See  that  yon  do  not  allow  their  naiU  to 
grow  too  long,  bnt  cut  them  regularly  or  they  wUl 
hang  themselves  with  their  long  nolla  byoatcfalng 
them  between  tbe  wires, — Adii  Doroiits. 

I:i^r:i5.1— Birdfl'  Perohea  — Wraooth  and  ronnd 
uienta  of  tortnre,  l-ct  "  Perplexed 
twTg-a  of  tho  elderbrrry  tree,  vary- 
.e  tbo  thickneaa  of  hia  little  finger 
lie  one.    Give  pernhei  of  dilteient 

bark  ie  rourth,  but  not  barih,  and 

there  ia  a  certoin  elasticity  in  tho  pereh  moat 
grateful  to  tho  bin].  If  "P.  P."  wilUcooponta 
little  bit  of  tbe  pith  at  each  end  of  the  p<?roh,  he 
iny,  by  examining  it  in  the  morning,  find  huodredi 
'  the  red  panaitea  in  the  holea,  A  dip  into  boiling 
atar  daatroys  tbe  vermin,  and  the  perch  m»y  be 
;ednjrf.in.-:T.  SincH. 

[3272S.]-Haohliie  OIL- This  should  not  dry  or 
og.  The  adulteration  consists  iu  mixing  cheaper 
-Js  with  tbe  dearer.  Test  with  snlphnric—ons 
ilrop  of  add  to  90  of  oil ;— Nut  oil,  yellowish  brown ; 
'■-      -'  dark  yellow;  neat's  foot  oil,  dirty  brown  : 


Photo."  get  some 
ingiu  else  from  th 
to  that  of  his  midi 


id  ahope  thi ,  „ 

,    . .ar  that  the  riba  ora  the  ea;ue 

flido  from  tbe  centre  line,  or  it  wou't 
nirda  get  Bomo  boards  \  or  ijiu.  thi 


leor  a  timber.Tard  they  will  at 

deal ;  tten  rivet  the  " 

ribs  :  don't  lap  them.  The  t 


j*»  fomsted  on  tho  glae 
-     ?»«  Mvered.      A  glaaa  pL 
"  *itli  collodion,  DOW  to<« 


.    .r!  ontsidstbe 

. .„,. of  the  boorda  abonld 

he  let  into  tbe  stem  and  eternpoats,  so  thtt  they  are 

'     '  a  pitch  all  over  outside,  iind  while  the 

«t  ntritin  over  aomo  i^troiiu^  piiil  cloth  (I 

iloth),  and  tack  down  rlo«o  -..ui  even  all 

-    ,  _-J  then  give  two  coata  of  pitci  all  over 

■outfide;  whendrj-  pal  a  piece  of  pine  ronud  forgnn- 

wsle.     BjritfhiDg  first  joii  nra  iihl.i  lo  paint  the 

jjiiijwnlo,  which  could  not  if  it  trot  pild,™!  over.  The 

iijvanlage  of  boarding  in  tbat  yon  are  not  afraid  of 

pitting  yooT  feet  throngb  tbe  canvas.    Mine  waa 

an  open  boat ;  but  "  H."  will  not  have  much  trouble 

tc  cover  it  with  canvas,  and  paint  it  over.— El 


n  front  of  dark  si 


^       __._;  tallow  oil,  reddial. 

.latasoeoDMch     „n    iingeed  oil.  browniab. 

un  trae  ;  after,  i  ,,j,lorina  turns  black.-A.  S 

vthmlS^v'^       [32720.] -Chonilstry,- The   caiboa  i 

V  turn  lor  yon  ^^.^^^  ^jj^  j^^jj  ^  Tolnme  more  oxygen  to  form 
carbon  dioxide.  Then  is,  therefore,  one  volume  of 
rarbon  dioxide  formed,  and  one  and  a.half  rolnmea 
of  oxygen  left.— H.  Helliwsll. 

[33731,]— FIrmitoof  Boom  for  Bank.- Yon 
linve  an  impoaeible  job  to  do  ;  there  is  nothing  fire- 
licoot  under  tbe  ann.  A  fire-reaiating  room  may  be 
made  with  at  leut  a  llin.  wall  of  finbrick  well  set 
in  cement,  atanding  (if  not  on  tba  groand)  on  ■ 
Lroined  firebrick  arch,  with  a  simitar  aroh  ov«r. 
I'here  may  be  two  doora— one  til  English  oak  Inside 
ti  resist  fire,  tbe  other  a  Hilner  or  Chatwood  dmr 
ti  resist  tbiorea. — Altbed  Toznt. 
[327S1.]— Firoproof  Boom  fop  Bank.— Par  a 

—Have  a  vig-    rsom,  lay  lift.  Wide  (any  lencth  yon  Eke),  it  tm^  be 
—  f_  I  k_iikt_  tk.  k._...t  of  tba  bank.  <A  \!te.TWsB£ala. 
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bond  bridcwDrk,  it!th  a  hi^th  pitoli  arcb  of  tlo  i 


not  backed  opbr  anrtb  uc  Die  euiid  or  utlier  xoUa.to 
milt  tbethrait  uf  tbs  iircU,  espseiiUlr  wliau  atiy- 
tbinff  hmTj  tails  on  tba  top,  ftej  must  beOonble 
tha  thickneeB.  or  »  Hut  rool  itabulituteJ  compored  oF 
H\' 


.    of  CI 


B,  the 


ahonld  b«  one  oF  t.'liiitsci 

TBUitios.  There  I'baiitd  tie  u  gra.titte  lu  tb?  Hoar 
l«aduwl«tb*  Hwfir.  ta  carry  oS  tba  water  wbicb 
would  find  its  mj  unilnc  the  iloor  from  tbo  cnKines 
if  the  bnildiDB  wu!-  on  fire.  Were  it  not  rtqnircd  to 
be  buigUr  u  well  us  Ure-proof,  Din.  Umbor  joUts 
laid  M  ai  to  tomdi  each  oUmt  thai :-~ 


And  ooTersd  on  the  top  and  endi  with  ein.  of  coDcrete 
WOnld  do,  uid  two  3ia.  lolld  oak  doon  I2in.  apart 
mnld  reaiit  manj  honra'  fierce  Ere  whan  a  common 
iron  dooi  wontd  fail.  Uniau  it  is  intended  to  atore 
iome  ohemieal  which  isnites  or  eiplodet  at  a  Tery 
low  tamperatnra,  it  i*  not  neceBsary  to  bare  any 
noD-eoudnctiDg  materia]  between  the  walla,  bnt  tba 
brioka  naed  ihoold  be  the  beat  hard  ■todci,  laid  in 
canant.  I  may  add  that  the  plan  of  laying  timber 
Joilti  cloM  tosetber  for  fire-raaiBtins  floora  wae 
MTOoated  many  yeara  aip  by  Mr.  Brsidwaod.  The 
■JttOB  of  aecarind  the  lolsta  tiehtly  to^cetber,  and 
pnrtaettn^  the  nnderside  hoe  been  recenlJy  patented 
bj  •  firm  in  London.— J.  L.  Savaoi. 

[327aa.]— Traction  Hii«inoi.— lat,  a  (food  one 
Willdrawabont  twicaitaownwaight  ooa^oodlBFel 
road.  2ud,  it  will  draw  i  iti  own  weiRht  np  an 
inclinaot  1  in  \2,  and  aaloadeil  np  I  in  7.  3rd. 
tbay  nuj  be  aeeo  is  almoit  &1I  parts  of  the  country 
-^or  mitanoa,  Minsterley,  Salop,  drawing  mineralB. 
Ki,  BD  engine  may  be  econanicall;  worked  ao 
■Inoit  any  read,  bnt  the  engine  abonld  be  anited  to 
tba  road— for  inatanoe,  on  nnrrow  and  badly-kept 
toada  a  0  bone-power  wonld  be  qmte  heayy  enooDrh, 
bntwbera  theioada  are  well  kept  a  10  horu-pawvr 
would  be  more anitable.  Btb,  "  Aydincr'aliOooniotiTB 
Acta,"  Spon  and  Co.— Stsak. 


tbtiMulB  on  mataL  Tba  thread  part  ii  ^raoTed  out 
on  tbe  fanr  aid**,  n  that  the  thread  of  one  fits  into 
tb*nooTBof  Uie  otiiar,  and  a  alight  tnm  of  the 

ck  tightena  it.    It  doaa  rery  well  for  drUla  of 

Jli—  -i— ,— .Tbliscopk  Tii.!. 


candla,  WiienD0l-!..lrillftsm:ilIUl6W 


willuev 


&CD  of  B 


v.lb  the  K 


end  up,  and  paak  tightly 
carbon  Ibe  aiia  of  jieaa— no  flainlluf  ;  cnt  a  piece  ot 
canlbourd  to  fit  lu  roiuid  tlie  lop,  anil  ma  pitob  over 
tbc  catdboacd,  lunTiuff  a.  eiuuU  hole  for  rent.  Now 
get  a  piece  of  wood  to  fih  in  top  of  gtasa  cylinder,  or, 
better  etill.  a  s\i»»  stoptier  encb  a»  an  on  aweet- 
boltles.  Get  a  piece  of  braaa  or  iron  tnbing  or 
iDoold  of  name  sort,  place  a  piece  of  stout  iroo  wire 
about  Siu.  long  iu  mould,  and  poar  in  melted  line  to 
oust  a  rod  us  loug  as  rwjaired.  Bore  a  hale  throngh 
gbua  etopper  with  drill  and  tnrpcutiao.  "Saw  pot 
aboDt  201.  of  critibed  Bal-miimo^iiiK!  in  the  inner 
obII.  fill  about  two-tbird!i  with  vcut.^r,  utd  place  the 
liac  rod  in  the  solstiou  ;  jlip  th<>  \i'iii-,s  stopper  over 
the  wire  in  rod,  Tba  storpar  will  llii^aciyer  np  the 
Under,  eiolndo  duat,    and    prsviMit  nraporation. 


which,  dlrided  by  area  of  Talre,  "  WUt 
inchee  =  IRllb.  At  21  iuehei  diataDOsfrom 
a  weight  of  lS'37Rlb.  flSlb.  Ooi.)  wlUbaoor 
3-llie  X  fd  =  183'l»aib,  total  pi 
fl88-«m  -  8S)  X  8  ^ 


»id'._. .. 

u^folirell  is  Ihc  res' 
ig-.  I  hate  tbroo  of 
to  rius  three  balls  m 
iDly  reiniird  T-EIlinr 
M-iielou.    Tl.e  lit.-^t   r. 


tax  leu  than  a 
mile  La  Anguat, 
ei  a.  day.    They 


[ thi^E'thS 
nearer  hitli^ry  ia  to  bell  the  bolter.  The  touch  may 
be  50  yards  away,  or  further  perh3,pB.— C,  O.  Q. 

[3273S,]— Butterfly  Catohlng.— I  think"  Tonng 
EntomoloBiat  "  oonld  catoh  pleuty  oE  nd  admirals 
and  pflacocka  at  ChiBlahurat,  and  even  in  the  parke 
and  gardens  in  London.  If  ho  should  be  ho  lucky  as 
toeatch  the  awallow-tail  will  he  kindly  let  db  know 
through  thase  pages  P  Let  him  keep  camphor  in  bia 
drawers  aad  boxes  to  prerent  tbem  being  eaten  np 
after  he  has  eet  theni  out  and  they  are  dry,— An 
EhTO1(I><,0OI8T  ANU  M.S. A, 

[32733.  ]  —  Micro  soopioal.  —  To  BasdOLpb 
BiCUABaBON.  -The  ringra  ahaald  not  be  para  tin  ;  I 
find  mine  were  an  alloy  of  sine.  10  srammpH  of 
gelatire  should  ba  mixed  with  locc,  of  distiU«d 
water,  and  about  6  grammea  of  oopper  aolphate 
sbonld  be  aud.  The  aotion  is  as  foUowa :— The 
dilate  acid  aota  npao  tiie  linc  cdl,  and  caasoB  it  to 
gtre  off  hydrogen,  when  in  ita  naioent  atata  deoom- 
pona.  predpilaliiiir  the  eopper  in  the  metallio  state 
j*t  tkA  **!.«:...  :4  ;*  l.^*   .i.^^-  _;tL  .:i«,-  ..]+. 


....    _  7  little.  If  not  oarefully  done  :. , 

the  screw  osaleM.  It  is  rather  difficult  to  describe 
without  tba  aid  ofadiagrnni.  Ton  file  away  two 
opposite  aides  of  the  male  sovaw,  and  also  two  oppo- 
Bite  aides  of  the  thread  in  the  female  screw,  one  will 
then  atip  into  the  other  withont  tumicg.  and  less 
than  a  half  turn  will  aeoure  it;  or  you  might  Sle 
four  taoes  ou  the  screw,  leaving  oxdy  the  ootnera  of 
the  thread.  Then  cnt  with  a  triangular  file  fonr 
notoba*  in  the  thread  ot  the  iatenuJ  screw.  The 
device  would  not,  I  think,  ba  of  anj  piaotical  use,  as 
a  ebuck  ia  easily  snrewed  an  by  setting  the  maobina 


Ha  pi. 

the  obnck  frOB  i 
motion,— Os, 
[33731.1  — Attaohlas   Drill   Cbooka.- 


I  which  haTo  no  n 


screw  lap),  aud  B  repieaants  the  end  of  the  cbnek. 
abowinf  (eowle  soraw,  which  baa  beau  similarly 
treated.  It  ia  otmooa,  I  think,  that  A  can  ba 
pnahiad  into  B,  the  portiona  of  thread  on  tba  former 
paiaing  tbron^h  apaoei  of  the  latter,  and  vice  lar^a, 
and  that  by  (rtring  a  qoarter  tarn  the  chuck  will  be 
tichteaied,— Q  latton. 

[8373a.j-BattaTlaa.-Twa  No.  3  Uolaaobj  oeUf 
wovld  anit  yoac  purposa  Terjr  well,  aa  they  give  a 
powarfnl  ean«nt,  and  are  easily  kept  in  order.  A 
unfile  battai;  at  ona  and  would  anawer  for  both 
bellii  if  yen  pnt  then  eaoh  in  the  same  circuit  with 


03711.)- L.  O.  and  D.  K.  Bnfflnaa.-Tbe  L.  C. 
and  D.  have  at  preaent  6  tank  locomotifca  of  No,  03 
claas,  Bsmberedreepeotirely  from  GB  to  61.  All  of 
tbem  arc  rebuilt  from  old  types.  No.  GSwaa  rebuilt 
at  Longhedga  Worka.  Wandaworth.  in  1878,  and  was 
brmerly  named  Sondes,  made  at  tba  same  works  in 
1886,  No.  eO,  rebuilt  in  1879,  was  named  Sitting. 
boama.  Nob.  Ql,  03.  63,  Gl,  waia  rebuilt  either  in 
1876  or  1877.  I  do  not  poshbb  the  dimensions  ot 
No.  tez  class  of  eipreas  bogie  engines :  they  have 
been  freqnentl^  askad  for,  and  I  ahaU  he  gUd  whan 
they  make  their  appearance — O.  L.  F. 

[32718.1  —  Tranaparant  Paper.  —  Woold  not 
castor  oil  be  batter  P-M,S.A  and  M,A.M,3. 

[82718.] -Transparent  Paper.- 1  take  tba  in- 
cIoBad  from  a  back  number: — *' Diapolve  a  given 
quantity  of  castor  oil  in  one,  two,  or  three  volnmes 
ot  abaoluto  alcohol  according  to  thickuBsa  of  pap?r. 
Apply  with  sponge.  Tba  alcohol  evaporates  in  a 
taw  minutcB  ;  the  pnper  then  ia  ready  for  use.  The 
Opscily  is  then  brought  back  by  immersion  In  abso- 
lute alcohol.  "—X,  X. 

[33760.]— Circular  SAw—lInlta  a,  boi  of  wood 
aw>nt  lin,  thick,  binge  aaoFerloit.  tettheuDder-aide 
of  it  cone  laTelwithnp|>er  part  of  Klidiuir  cjlinder  nf 
poppit,  bora  a  hole  thronab  battam  of  boi.  bolt  it 


I  have  a  small  cirenlar 

ir  a  banob  I  have  a  rest 
*f  two  pieces  of  abeat 
I  for  tba  saw  to  work 
pieocB  I  havB  a  block 


then 


—        .  .     .  also  slots 

ona  tida  for  working  a  imido  in.  wbiah  is  held  by 
thumb-sorewB  below.     I  find  the  above  plan  to  work 
vary  well  for  Bmall  jobs. — A-What. 
[32761,]— Msronij,— A  small  quantity  of  mer- 


infonnatuD  yon  mar  reqoii. 
clranuns,  charging  tba  battvy,  i 
belli  and  poabas.- J.  Haiu(i9,  C.J. 


subject  of   ' 
ir  fiiuig  the 


OMLt  baUei7  for  electrio  ball,  yet  a  quart  jam-pot,  ' 
also  a  glaii  oj^linder  anoh  as  used  for  tienioline  i 
lampi,  aboat  lin,  by  £iin.  Tie  a  pieoe  of  canvas 
oyer  ona  end,  and  place  that  end  dowuwarda  in  the 
centra  of  Tfm.  Uat  some  gai  oarbon,  manage  to  : 
chip  off  a  piece  a  bw  inehea  in  length,  make  abont  I 
lin,  of  it  led-bot,  and  dip  into  a  pieee  of  melted  | 


^  =  Friction  J  _ 
I  —  gradient.    Yonr 

-BOHCOI, 


>  =  empty  load  ;    ™° 


or,  say,  jnst  10  inchee.- A.  W.  K 

[327e7.J-aBfst7-va]TO  OiiBBtiim.— I  tbi 
Farmer"  will  find  the  following  wockedeate 
for  him ; — 

■7651 

1  =  39 

3'lllB  =  area  of  ralva 


38'         ^  weight  of  valvs  and  lev 

n }  1S0'49S0  =  preiore  to  ba  onroom 

13-3746  »  weight; 
.'.  t31b.  6as.  ia  the  weight  wanted.— J.  S^nn 

[33771.]— Wood  Lloa.— "  A.  O."  bad  ball 
parly  ventilate  hia  oallar,  and  then  tboronghl 
vraah  it  aU  over,  mi^n^  with  thalima-waiih 
anlphario  aoid.  By  thia  meana  he  will  gai 
these  peats. — C,  J.  Bokbzb. 

[32773.]- Dooayad  Finger  NaUa.— I  sbt 
viB«  ^*  A  Conatant  Reader'^  to  consult  j 
doctor,  aa  there  is,  evidently,  soma  disease 
booea  of  his  fingers, — C.  J,  Bohseb. 

[32778.]— Temper  of  Taj>a.— Ths  best 
temper  Ispa  ia  to  heat  them  to  a  red  beat,  ai 
plunge  into  water.  This  proceis  banians  the 
Botten  them  dip  in  oil,  and  plaoa  tbem  in  a 
until  the  beat  cauiies  the  oil  to  take  fire,  that 
diately  dtp  again  into  water,  and  Uiey  will  h 
foruBe,-CrJ.  BONBKB. 

t  Tapa.— I   have  ta 
the  tamper  from  the  I 
iside  a  red-hot  wroug 
■■  .i!      .    .:;'   .  ,  -':u.  long,  oommeneing 

liiL'  tup  nt  i!>o  iui'K>!ft  and.  On  working  it  i 
l:ttlu  you  will  got  u  no'id  atraw  oolonr  all  on 
.JJl>Lnsaltwatiu-,-S.X 

[S^TBO.!— Snider  Biflo.— 1,  Tow  or  ootto 
and  KiLngao-n  oil.  2.  Smoke,  then  nib  over  w 
mA  oil  (boiled),  so  an  net  to  disturb  tba  blac 
li^t  the  oi1  dry.  3.  "  The  Bifle,  its  Theory  an 
tice."  by  Arthnr  Walker,  Westminster; 
Nichols  and  Sons,  23,  Parliament. stiaet ;  er' 
nn  Rifle.ShnotiDi.-,"  by  Captun  Beaton;  L 
liTin^fmnTi.  Grran,  LoDirman,  Boberta,  and 
I  -''  I'.  I!::t  r' '  -.'  .<  .V  1«  a  later  editun.  I 
Ti  .  .I"-'..  .  -A-Whit. 

[32780.]— Snider  Hifla.— There  ahonld  be  i 
ealty  iu  kueping  the  rifie  clean.  A  wooden  cl 
rod.  some  flanael.  and  a  little  good  oil,  being 
materials  required.  The  beat  oil  I  have  ased  i 
goon  ell ;  hat  if  it  cannot  be  got  some  of  the 
oila,  mixed  with  a  little  patrolaom.  will  it, 
flannri  may  be  eonTeniently  ont  in  drcnlar 
about  SJin.  in  diameter.  After  naingthe  rtfli 
it  as  Booa  as  piMsible.  If  "  Caw  "  can  obb 
Folunleer  Service  Qaielle  lor  March  10.  li 
will  find  methods  given  for  blacking;  rifle 
For  my  part  I  prefer  UacUns  mine  iritb  the 
from  barning  camphor,  whioh  girea  a  iplendi 
black.  The  "  Bifla  Sbot'a  Hannal "  (priaa 
pnblishod  by  Clowes  and  Sena,  13.  Charing 
coataiuB  many  useful  hints  on  target  ahoo 
T.  J.  HUTcniNHOK,  8th  L.E.V. 


good  oil— Bay,  naatafoot—with  a  little  i 
tharoiu.  HaYO  two  rags  (or  three  if  "  Caw  * 
ticnlar)  with  a  string  and  piaoa  of  lead  attai 
each.  A  bullet  cut  or  hammered  ao  aa  to 
drop  down  the  barrel,  answera  for  the  lead  ado 
Drop  this  with  the  attached  string  and  ra 
breach,  draw  the  rag  throngh  barrel  then 
doien  anch  operations  I  find  ample,  flnish 
with  clean  dry  rag.  3.  There  is  a  oampositl 
for  thia,  hot  I  beueve  ivor^  or  other  black  m 
with  tarpa  or  blacking  will  ansirer  walL  1 
my  aigbta,  3.  Get  the  "Offimal  Hnskel 
atrnctar."  which  is  published  in  oombinatio 
"Bifia  Exercisea."  This  alao  answera  iner 
iu  fulL-C,  0. 

[32780.]  — Bntder  Bffla.  — There  ia  no 
method  of  cleaning  a  rifle  than  bj  using 
circular  bmsb,  which  ia  drawn  thronsh  tba 
it  thorongbly  cleans  the  groona,  wbioh  is  tl 
'    ■'      '  "  '"  used  by  seraral  entck 

■■-  -''tainadof  any^n-i 
Mpect  to  ra.blBckin„ 
„   -         .    .  job,  and  had  better 
All  the  rifie  abote  with  wham  I  hare  i 
never  use  anything  bnt  aaiokafroma 

eral  worka  on  rifle  ahooting;,  bnt  m 
._  ._  be  compered  with  "The  Bifleman'i 
inioa,"  by  Francis  Lock,  It  ia  pnbliaked  by 
idCo.,  25.  Camden-ro^N*"    --•--■■ 


reisht  as  stated,  for    i 


a  to  be  & 


I    iMties  is   4at    M.    pnat   f 
BTrsrd  Bgrihamhethni. 
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IracorUn  Tones.— ir  Mr.  Bell  nil! 
"  CatMbiiB  of  Part.  Sieging."  price  1k. 
1  Co.),  hs  wUl  Irarn  alt  nbont  tbp 
IMS.  Ai  20  mcr^?  an  ilcratcil  to  Ihn 
ink  it  batter  t«  rvffr  bin  to  the  book 
PT  ft  Urge  apace  in  tho  Mechanic  tcitb 

-N«  SUTOB. 

Bona  Mukure. — Bone  miUTir?  cannot 
prapRlj  on  ft  mull  rale — tbfl  pbuit  it 


None  of    tEw    Q.    W.   It.    broni. 

ie"Hirondat]e"  cUisftra  uamtNirr-ai  ii 
lid  Brittol  ftDd  Eiet«r  eagiata  tbut  arc 
1  think  the  "  Hirondrlle  "  tender  hol.le 
ton*  at  coftl  wheo  full.  Tbe  tender  if 
lieHidlud  ftnd  Qreat  Northern  tendura, 
1  broftd  atage.  it  ii  oocordioBly  mncli 
:  longer  fti  wall.  I'ho  eninoeK  norkin? 
BtropolitftB  are — tboee  baloni^aB:  to  tbe 
1,  tha  Metropolitan  District,  and  Gn-nt 
o.  4  ''"-}  ■  oTer  tbut  portion  of  tbii 
n  Moorsftte-Ktroet  and  KinB'n-croax, 
•Torthem,  Midlftud.  and  Chntbam  ncd 
addition  to  the  other  tbres  ;  over  tbe 
a,  St.  John'i'Wood,  tbe  MetropoUtnn 
the  Metropolitan  Diatrict,  those  of  tbe 
a  INatriet,  the  Hetropolitas,  the  Grcut 
id  London  and  North  Weatern.    To  nU 


Midlmnd  2M  to  SOSand  the  L.  and  N.  W. 

The  S.  W.  B.  hare  iDine  of  tbe  B&ioc 

how  mnnj  I  Sftnnot  u;.    The  reneon 

nae  thelatten  B.  K.  B.  M.  and  S.  for 

r  nwre  earily  which  comimrtment  thp; 
ia  plan  of  oiinc  letlere  wide  u|>srt  bping' 
Dg  than  if  eomecatire  letters  wcro  cm- 

lodins.-Iodino  ia  m 
The  heat  fQB»  tbe  aa 

Enfdctnred  on  tbe 
awwd    in  aballow 
piretaWo  matter  ia 
ta  of  the  Btftweed. 

QIKBIES. 

rs27B9.1— Iiondou  tfntTepBttr  Matrtonlatlon.— 
riut  b«iin  ahtll  I  nwd  Id  aclditiDB  to  th«^  nientfoDrd 
elow  (or  tho  Jnne.  1S79,  BiuainationF    Or«k  :  I  hare) 

llis'^   Bo»™th''bo«ik   ■'™G..   CiB«ir."     Frtni-li  ; 


lelio."  Natural  philiMophjr '  no  boolci  at  nU.  Chamli 
nthinK  eucnt  "  Unckmulsr'a  f int  HMg*."  Ohwtki 
.nderiMin'f.    Eniiliili  biBtari  :  Bulkuk'a.  Eaitliih  til 
lar;  Uumlt'a.— VnaciBaEroKii. 
[iHWa.l— Gp«tlnB    Nolee   In   Telophoiie.- 

o(  »   lt>J.»J 


a  1-u 


isibk.    TbebfHt. 


It  I  find  tn 


!D";;i 


tont,  (reqiirntlr  intorrapting  the  oonicrMtion,  bntdnrio 
itt  abnooi  tlifl  laboe  of  the  epAKker  it  moit  diitiimu 
hmn).    The  wire  airetrhen  oror  n  field  and  fire  or  >i 
kouHi,  a  diitanH  of  Wil  judi.—ErsiuiH. 
[awPl.l— Poouliar    Aptlon    of   Qlyoerino.- 


boni.  uid  Rljoei 


»me  irmo  ao'loeipiiinibia  to'mr  miod  t  hit  I  ihall  be  Kind  U 
aom*  ForreipDadent  will  oiplaia  It.— FamEHici  Lone. 

[aawe.l— Th«  Lealanehe  Battery.— 1  ahonld  bo 
thankful  to  Lqim  fTom  name  one  of  mi  fMlow.«nhBnnbeni 
to  the  T:iini.iaH  Mkbahio  (1)  whether  thig  bMterj  ia 
iiuted  to  ntdiaU  mlmi[«B.(S)wliatbsrthrale»Bt<fnni 
which  clc«trlci»  ia  erolnil  laaka  anT  diltereiwa  (n  the 
MtTPBt  or  the  ^nniu  bo^  Into  wtaiib  It  iipaiaiid.  1 
doubt  wbethortheearlxm  of  the  LManah^  can  be  load. 

[32803.] -OTKan  Windoheat-No  Sptlaga.- 
'hl  HBi  practical  readn-  kindlr  pronounce  hia  opioian  on 
iii>  dliiirrnm  ?  !  tbink,  if  tbe  pullets  were  made  o(  aufS. 
nnt  wei^iit,  FfiriDtfa  mijrfat  be  dlapenied  witli— a  fppn.t 
itantaee,  if  poaihlc  u  tber  are  «  apt  to  gft  out  o( 
liar,  I  am  buildiDHannalloryan,  but  dnnotwuhtc 
--■■-  " ■■ ~  '  perhapa  haxardoun  "-  -'"-^^ 


leatad  in  watet.  About  haJf  of  it  die- 
lohible  portion  oon^Utiug  of  chloride  of 
of  poturian,  carboniUo  of  aodn.  iodide 
ind  luion*  other  ?ulte.  On  the  solntion 
leraporated,  the  Fbtoride  of  polaatitun 
liint,  wbillt  the  iodide  of  Hodiam  m 
MtlntWD.  Thi*  Qiothor  Uqaor.  na  it  i; 
listilled  in  n  loidi^n  icton  with  oil  of 
black  Onde  of  manganeer,  uad  iodine 
I  bdiere  all  aeaweeda  nill }  ield  iodimj  — 
CJ. 


tun  ooenn  leaweeda)  la  dinited  with 
h  dinolrae  ont  mvu  aalts.  Thia  mixtnre 
araponted,  uid  the  leaa  aolaUe  onea 
as  tiwy  are  depoaited,  until  a  mother 
Mb  in  iodidee,  u  obtained  i  thia  ia  thee 
maonnio  diozida  and  oil  of  vitriol,  and 
ffiatiUed  at  a  ffenUe  heat  in  a  leaden 
the  erolTed  t»OBr«  of  iodine  condenaed 
itBlanelobea.  INa  +  MnO,  4- aH.SQ^ 
>,  +  K&O,  +  2H.O  +  I,.  Thia  ojwra- 
■  farformed  on  a  amall  teale  by  iBtro. 
at  loi.  of  potaaaio  iodide,  KI.  inl 


tbarwiUi  an  sqna)  weivbt  of  black  oxide 
in,  addint  eome  aliRhtl/  dilnted  b;dric 
id  diatilliag  •lowl7-"-K.  B.  U. 


H8WKBED  QUERIES. 

n  ad  NHw  tf  KHrtoa  wMok  nanwi  hmi 
■•  wmI*  ara  taaartid  ia  IMa  U«.  «ul  <f  ■(< 
»  rMaalai  few  wwfa  aftwi 
in  iHk  OHT  (U  Kit,  Mul  and  < 


wnpa  Tele"  hai  anawored  SKUO. 
.-/Co  Xr.  n.  Smith,  p.  SK. 

tibial*,  tee. 


ladai  Bposoaaaii  Tanaa'  Paint,  SM. 


««rGkitrU|a  (tr  BlOei,  M7. 
mlmiaVtbfm.MI. 
tmn-m  iMaat^jiHea,  SKI. 
a^  M.  W.  S.TFuul,  im. 

iW.4a. 
■UBoIlK.tf. 
|«teM.-«o  "Cob,"  48. 


ii  to  be  BcarocLy  traced  dirrctly  it  ia  remored  to  the 
rdiauT  tvmpemtura.  Uov  ia  it  made,  aad  tiew  oonld  it 
e  rendered  ontirolf  inriaible  P     SbooM  anj  particular 

[39SDS  ]— Aerophono.— Cimid  an^  reader  give  ma  a 


a  DUH- 


[32fll0.]— Orlnding  Dry  Boap.— Wonldaiv  of 


[t  bu  a  larize  oak  block  wl 


V^a.". 


DKdIor 


leek  ioim  t 
a  in  Initial 

it  oE  the  di 


IVhatiaeaateati 


Mnnvth  and  ai 
nttcrj  boldinir  ah 


ipper  wire  in  a  jrren£  manj  i 
-^-— ■  — tetleotnal  war  to 
F    3rd.  What  ' 


ajolBthaeiiilita 
IJie  difFerenoa  in 
L  a  OroTfl'a  platl' 


It  half  a  gallon  F— OoiL. 


[sfins.l  ~Plaatar     Ornament*.— - 
freati J  obliged  if  aor  of  **  oun  *'  could  Id 

---' —  '*  "'-'hij  piuter  jjr-'— — '-  — '» 


It  alam  in  to  hi 


keep  tbe  pli 


.    We 


them  lait  longer  F  ~1 


.     melt  «» (felatloa,  hot  wi. 

Lhaonnraeata  rerTTellow  afteradijoraa.  Ii  tbere  an, 
[bing  nwd  to  take  the  yeUow  out  or  to  keep  the  (wti 
......^  "-- lathe  gelatine  eoated  with  an^thtng  to  mi^a 

._^..»    1  l^g  ^^  pnaent  makinj;  a  Portlu^d 

. .'ble  pattern.    I  ahonid  like  to  know 

irieoBldget  anjthlqg  to  cnat  th ■  — "■  —  -    "  ' 

drj  aimUar  to  what  ia  ued  for  i 
-lieeea.— BDBSoairaa. 

[39111.]- Bmery  Stanea.- WiUaoaieofraBrreaden 
[ind]  J  atate  what  ia  bollered  to  be  ttu  beat  form  of  biU^ 
.he  moat  economiiiil  aa  regard  power,  Ant  ooet,  mahn 
enanee,  nndmLninnm  of  waate — for  grindiag  down  emeJ7 
.tone  i*  Pug-mills,  abo  uillla  with  cEillod  caat.iraD  faeea, 
ire   1  bellera,  naed.    The  emery  powder  haa  also  to  be 

[32813.1— Telesoope.— I  bar*  a  tdeaoope  of  IBIia. 
Incuj  and  1|  U.O.  Rlau,  hut  it  ia  not  rny  powerfnl  aa  it 
is  an  aid  make,  Thefrurxe  la  good.  Conld  aojof  *'oura" 
ptvH  mc  «l  vine  where  and  how  to  prMate  powerfnl  glaawe 
'J  mAke  it  strong  enough  ta  dUtuiguuh  bcQiat  mada 

hen  at  target  pnftioa  at  1,000  yacdi  range  f— 6au,ovi- 


[a^la.]— B«moTin«  Indian-Ink  Biota,  fto. 


ih  upper 


LSMO*.  1-Dr.  Olhors'  Disruption  Tl: 
illufltrinuB  aatronomer  ot  Brvmi^n  propoam 

wnere  Ksi^,  assuming  a  law  of  progressi 
to  Bode>  empihv^  Int 


£H,  01 


■■  FaUon 


is  table). 


iJiSt- 
m  eiisi  lurunbe. 
ibonld  be  glAd  to 


pUnrtoids  paw  thrjngh  a  common  point  in  apace  P    B> 

bodica  coincide  with  the  theory  o(  a  disruption  ol  a  larui 

phmnt  F    To  mo  tLe  bjpotbeait  seem  to  bu  aound.— Trac. 

[3280i.]— UndersrouDd      Telosraph      I/ina.~ 

Coulil  anjof  our  electriofj  oontrihntors  give  me  any  te. 


pot  throogh  a  long  piepi 

rsssoc]— Teatlng  XiSakaKO  in  Ou 
Would  any  of  "  oara^'  kindly  inlorm  ma  the 
finding  and  t«ating  leakage  in  gaa  maluF 
aiplaiu  the  method  aometlmes  adapted  to  a 
perocntage  ol  kaluga  b;  meana  of  the  "  gor 
plain  and  almple  manner  aa  1  am  not  ex 
regacdi  Hhotarghlp.- Brnuoucui. 

r33«)T.]-Oa»-Teetlns  Hotor.-l  haT 
tating  meter  to  fil,  but  first  I  wUi  to  km 
modem  and  onul  manner  of  fixing  the  sami 
mnob  la  allowed  ai  ngarda  "  too  taat ' 

withont  treapaaaiag  on  the  limita  ol  tt 

ment  ngarding  the  aame  P    A  diagram  of  tke 
fixing  would  be  mnnh  talaamed  bran- HioaiT 

[SMOe.]  —  InTlaible,,  ^MF.— ,Wo^  ai^  0*  tte 


n  the  limita  ol  th*  AN  of  Parlh 


aa  readvi  ol  the  B.  U.  ktadlj  gi' 


I  a  receipt  Cor 


[3»<18.]— Oallium.-Wbat  ■ 

aaed  bj  M.  LdCoqu    do    BoL. 

Dd  U,  UendeleJeB  F— DoaAUi  lloD. 
rSBBlB.l  -  Joulo'a    ICa^net. 


LmaP  1.  la  ootton>ooTered  pL_ 
for  the  eonatruetion  of  this  mi 
id  simple  way  of  fixing  the  eiida  oi  i 

■  ilip  trom  their  plaoaaF 

hi  deieription  of  Uila  form 


I  shall  I  find  the  original 


[32881  ,]—PyBidiam  of  IdoewlnB  yiy.— On 
what  part  of  \Sb  meat  beantKlil  ret  honiUi  Hiskiv 
Inaoot  mnat  the  "im^Uam"  be  looked  fDr>  I  hare 
•BUrhed  for  it  aennal  timea  aDSDeD*a>tnll(,  though  Dot 
altogether  nnpnctigea  in  the  diaaaotion  of  uiiaot*.  Ia  the 
*'pyeidlum"anDrganbe]oiigtDg  toonly  eneaexF  la  the 
leartal  email  oonfinnd  to  one  sex  F— CnanKvaFaBl*. 

r32«es.1  ~  Stsllar  FbotomatiT,  tto.  —  'Sa 
-fr.S.A.a."— TheiarannalioBooBlaliMd  In  the  Aaunal 
Report  o(  the  Bartard  Obiamtory,  tc "  "" 


ought  tl 


tiS*^.™ 


ar  tbe  report 
i' highly 


under  noUoa  t  bat  will  '■  F.B.AJI/' 


I  bag  toth 


ot  It  lor 


the 


Edt  the  kind  wwyin  wUehhahaaaaaweradi 

tannalt  of  Menmiy.    01  ODorae  the  Ban 

in  his  nlnable  lattera  woold  be  truly  glad 

tnni.  if  it  were  in  their  ^owsr  to  do  ao.    IHaaeaa  at 

preaant  only  »  small  altaatma^  taleaoope.    1  fear  my 

tnuit  obsanationa  will  not  be  of  much  Tdno.— lUe. 

[SS8S3  1— I.asal   Q,iuatlan.— A  manlad  lady  (call 
A)  bag  haJd  hittierto  two  tmatcaa  to  her  marriage  aettU- 


Sill  B)  and  the  oUw  a 
baa  Utaly  died,  and  0 
la  aboat  to  be  mailed.  Qoitr ;  In  what  wiv  baa  the 
death  of  B  aSaetad  the  knateaaUp,  and  doaa  it  now  ahme 
reat  with  G,  and  what  ll  to  IM  done  la  the  oaae  of  tha 
marriacootUt  Doaa hw tonsteaabip oaaaa with hv mar. 
riaga,ar  doia  iar  hitBre  haabaad  asume  an*  riihta  in 
thia  matterf    Wat  B  able,  ).(.,  eDtltled    to  a 
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n  muTiBgv  of  0  diuolvfii  d 


.lilmilmhipP    Ifthailaithaf  B 


i™,  liow  i 


o  be  dnlt  iriUi  f    RtfUat  to  th» 


1  oWige-A.  W. 

[3Z324.1— SDBpanilonaf  mtrainixlne.-TOiB  tny 
ntpnuton  or  in  nlqtioiif — F.  U. 

[aBH.1— TTntarmeiited  Bread.— I  harenvl  Mtb 
COB)ldmbk  tnlanatUw  latter  rrom"  A  PhTiialui,"  No. 

14103,  pM*  !».  nmaUmt  — ' •-'  '-— '    ■-  -  — 

•--' — ' Itiou  to  (rot  t 


jaiBa  in  ■  K 

37   fajjD.  mm 


'  (rot  tho 
''innld  tk>t 
.,  ud  bjdnc 


I   hu  tl 


frenUsman  kindtr  t* 
kina  of  Bod*.  ftl»o  ths  1 
ilorio  uid,  hj  unr  di 
imd  obli^o— A  Wou] 


[3i81|l^.l-UidUod    DrlTSTi    uid    Pfremsi].- 

thanulmmn  p*r  of  eniiliic-mcnon  the  UidUod.  sod  iil« 
what  ii  ttiair  p>f  when  ■ppointwl  froni  Snmea  (o  driven  ? 
Ako  *h>t  par  do  Bremou  Iutb  on  beisE  uppoiDtAd  u 
■Doh,  uid  wbAt  ii  thaLr  mKiinnun  wr,  uid  whether  tfaor 
■n  obllgid  to  be  ■  oertals  balght  ■nd  nge  t—O.  W.  Fiu- 

eesS.]— Normal  Snlpburlo  Aotd.— Tliaiiki  to 
.  L.  B."  for  the  troable  he  bu  taken,  bat  will  ho 
Undlj  Malit  ma  farther  r  I  maj  naT  ist  raal  abjent  la  to 
analTH  uap,  uid  1  think,  perhapa,  oiallo  aoid  would  do 
for  tut  parpoea,  bat  aa  I  am  bnt  ao  amatear  chemUt 
■hoald  I  ika  a  few  hint*  oa  to  how  to  protwed,  method  of 

),  on  p.  iSl.  read  "  pKipor- 

rsiffiS,]— Oubonate  of  Soda.— If  carbonate  of 
aoda  ii  added  to  water  holdinn  I  ime  !□  solDtioQ  tti«  latter 
(or  a  portloB)  ia  d«pMtnd  after  a  lima  a>  urbonau  (F) 
of  lima.  What  (tate  ii  the  loda  in  wben  that  reaction 
baa  takan  plaea  '  It  HiquicKrbanats  of  aoda  ii  trsatsd 
wHh  tartaric  aold  tartiala  of  aoda  (P)  ia  prodooed.  with 
tha  STDlntian  of  oarbaniii  add,  la  that  aoF  Tben  if 
prarknu  to  tha  miilnc,  ohlonta  of  potuh  li  addnl  Id 
■mall  qnutlt;  what  ia  the  rvaltinf  com  pound  t—S.  X.  P. 

LttS19.1-->:dlsoii'B  SswliiB  Haohine  Motor.— 


'    The  aonndhoard  in  «t.  6I1 


in,  br  5ft. 


alojing  onl  J 


bfiir  chamber  orffani,  w 
.f  Qreen.  tha  ornD-bn. 


[32837.] -Star  in  Hydra.— Clowilr  i.  p.  -  H/dn 
[•motor,  in  hii  '■  Atlaa-'^(Hap  7).  ahowi  two  fim.  ilar 

rha/.  r *"■— ■"■- ■-    • ■  ■ 

Sardini 


of  theac 


ig'a    "Atlaa."   or    L« 
iSn  (in  tha  Poiijab).  I 


liUa'i 


"Oatalogna."     I: 
)  !«•  tbia  atar  wit: 

I  in  tha  B.A.G.,  o 


29.1-] 
infha 


>iirHf(for 

.    Bt^«iew._. 

tibratlng  tnninit  fork,  amnatad  bj  a  pair 
uti  and  a  hattoj,  the  olnniit  bdaK  Inter 
a»y MM     kunwUlj  "  bf  tha  arma  at  tha  for^     it^Bu* 
tba  am*  ti  a  ratctet-wheal,  aod  aaoh  arm  a 


putioolan  ot  tUi  saw  motor,  or  hu  Um  Talajiraphig 
Joimul  been  lad  aibmT  br  the  atmllcation  of  Uia  tnnlnir 
fiirklaamoddnwl>w>MBhiner-lin.  Doa. 

[SnSO.]— TrlgonoiiUtrT.— I  Intend  to  lit  at  the 
Tlmj  amniaatlon,  aod  I  And  that  in  the  lut  and  othtr 


nw  oaly  tablea  that  are  allowed  to  b>  nud  a»  at  tha 
end  of  arimfnaHon  paper,  bat  Uuee  qnerUona  ham  to  be 
aohed  witbont  tha  aid  of  aor  tablea.  Will  lome  ot  jonr 
matbematloal  comapondenta  aaaiat  me  in  aa  eimple  a 
maanar  ae  the;  «an,  and  the;  will  bsitaw  a  icmt  taToar 
on  one  who  ia  idf -tantht  r  I  have  Todbnntar'i  "  Trlpi- 
nom«tfT  tor  Deeinnen,"  bnt  I  And  no  rule  Cor  ooAstiona 
of  thli  kind.— AnuecB. 

f3W31.]-Toy  BBUooiis.-Wai 
mahoff  (bi ■         ■     •    - 


e,  and  what  maobioer;  ii  u 


a  diagram  Ba  aa 
■ina  DI  eipauiian  Tali«  (or  mj  cu^Tce  01  eipaoDion  r— 

[OSn.l— Tba  B8.  Orsat  XlMtem.— Wonld  anj 
one  cMljie  I7  giiing  tba  dimenalona  oF  the  anginia  of  the 
aboTo— joat  ths  principal  dlmeniiongP-AaTnoa  ALmiD. 

t'S?^^— ^oonneoUnd  Oomponnd  >nKfnei. 
—A  Cl]^  tu-boat  Ii  Ittad  np  with  thna  euicinei,  wbioh 


-  ...iatWibaat  li  Ittadnp ~  ,„,,._,  -^^^ 

ia  a  new  atrle,  and  wbfdi,  I  baHere,  will  Terr  ahorllT 
oooa  Into  nnnl  nH.  Tha  Walma  k  ll«t.  loni.  20ft 
baam,  and  IDft.  On.  daep.  The  low  preenin  nlinlor  la 
sua.  oiaaietar,  and  tha  high  preanra  181n.  diameter ; 
both  ^atona  haiPt  a  atioke  ol  £tiD.,  and  tha  uoslnal 
hoTM-power  ia  10.  Thare  are  two  propaUan.  Sft.  dia- 
meter and  lift pitoh, and  thaaa  aieorerUpwd  to  keep 
tbem  within  tha  llnw  ot  the  TeaaaL  Tha  bigh  preaaore 
e^dne  ia  almplr  a  nonmmdenting  angine.  kanng  neither 
oondeaeer  not  pomp,  Tba  oondenaar  (Biirfaoe)  la,  of 
oonrae,  ooBDMted  to  the  towpramrei  al»  tba  air  aircn- 
tating,  feed,  and  bilmpaupt.  Whan  thgj  are  connected 
thar  work  in  tha  anaTwar  ot  oompoand  engin** ,  but  if 
tha  Ttaael  ia  wanted  to  ton  Inaamall  apaoatbe  engioea 
are  diMonneotad.  the  U^  praianie  exbaoita  throngb  a 
naatrar.nlTe  into  tha  mute  iteam.pipe,  and  when  the 
lowpteonn  ia  med  alone  the  (team  ia  admitted  inUthe 
TalTfrflhcat  throuh  a  redndng  rain,  and  '     '  ' 

the  ooBdanaar.    Tba  bcdla  li  an  alliptioal 
8)x  I4ft.blgb^0n  bartrial  trip  the  ran 

-^    t  balien  tha^  i 
n  who  baa  had  ion 

m  uginea  jixe  a  little  I 

aiemadananrotthaeoaalarar— AaincB 

[3M3S.]  —  Thre»4rllnder  Suffinea.-I  thonld 
like  to  make  a  Uuw^lliidar  angina  for  nvuU,  with 
■boat  Slln.  or  Slln.  i^Undan.  I  wiab  ■ome  of  toot  nnma- 
roaiieadcnwonldBiTamaadeHUiptionofone.  I  tbinh 
I  ban  a  knowladf*  ot  tben,  bnt  f  don't  know  how  the 
two  boopi  am  sot  orar  the  orank  that  inti  keep  the  non- 
neotlnr  rad  enda  and  the  aiank  ^  togetiiar.- ifaCHamc. 
[ffiSW.]— Orgaa    Hattara.— Harinc   ali»et    com' 

j-j i......—    -5  ^^^   J  ^^    working,  I  am 

la  reall;  naeaaaBf?  thirti  ibonld 


t  a  donnatopar    Hepkii 
«e  at.  So.  Wi,  aaTi  tbit  tl 
laitt^.    IahoaU,iMwaTer. 


tnj  of  tha  modem  oatalognea  F — J.  1 
riSSSSJ  —  Ckiokins    Btova.  - 

''  W.  J,  L,"  for  bla  kind  nplj  to  mj 
[  bare  In  oie  ia  limply  an  obloniiF  t 

riolea  on  top  lo  carry  oH  Ibe  aonKarT 
oaiied  through  a  worm  ecLeriOff  th 

nadniwonld  ba  avoided.    An  ovei 


it  Smijlllioni  per  Beoond  mnat  be  formed  and  apprecuted 
IT  the  e/o  before  one  can  peroelTa  a  green  ray.— In. 

rxiSIO.]— SeaeotoTi.- Tnmlni  over  my  old  Uicni- 
rics^tbe  other  day,  I  fonnd   that   "F.  R.  A.  8.."    on 

iwnlng  4tln.  reBecitor  at  £16.    Tha  liin.  rrflaclor 


[3!8»).1  —  The  Separation  of  lCan« 
Wunld  Mr.  Allen,  or  any  other  of  yonr  ehomla 

paper  how  manganeea  caa  be  oomniar^a^ 

[32851.]— Bloyole  Wboel.— Oaa  any  nti 
me  how  to  make  a  blcyola  wheel  liOin.  ui  dian 
h^ve  a  Bt4el  rim,  and  1  with  to  make  a  fun-mata 
I  tarn  tbe  axle  oan  I  tben  gat  tba  gna-matal  • 
■ecarfllr  F  Alao  how  are  the  treat  wned  epohea 
when  I  waa  trying  to  make  one  before  I  got  t 


ither  aider    1 


_  .  the^wBdP    I) 
how  it  ia  fltMd  k 


[32852.] -Air-pump  ValTea.— WOl 
reader  haTing  a  knowledge  of  the  beat  lonni 
adapted  for  a  praaaare  ofMlb..  for  worUnjr 
• '-•'        '  n,  kindly  giro  me  a 

A.  Iiondon.- W 


Ing  tbe  laine  F— C.  E 

I S28S3  1 -ffirat 
kindly  in'torm  me  i 


ae  f-Oan 


lamea  the  extra  itreogth  F-K.  P. 
[328S£.]— Eleotrio    LiKtkt,— What   ia  the 


X 


ir  Eleatrlo  Hailwaj 

I  abonld  feel  obliged  il 
Intend  ikortl;  to  nahi 


[S28S7.J 


■  B  tsarina.— Any 


anofactnting  ai 


in  oflloea  in  fonr  different  parts  of  ttae 

_  ..  , lefor  all  fonr  to  be  rang  from  one 

batter;  In  tbe  ahopP  II  ao.  pleaae  aaj  In  what  way  F  A 
Irawlaf,  abowlng  all  aonneotloni,  wQl  obUga— T.  Biows, 
[SSHS.]— BleotrO-platlnE  Bath.— Would  aoma  of 
onn"  tfn  mo  tha  neoeaaary  Initnurfdou  for  making 
le  abore  from  nitrate  at  lOnr  I  aad  oblige— D.  SnaT- 

[azSU.l-Hnsiaal  Box.— I  ahoold  ba  glad  to  know 
ow  1  can  pnt  to  riffhta  a  mnaical  box  that  baa  aaveral 


I  of  iU  aolioD  Uy  witb 
and  jammed  it  faitlr 


15  Co  apare  F    AUo.  what  boolu  woold  yoa 
le  to  gat  Bj  I  prooBBd  P    Eicuae  me  Baking 

teleecope  or  adranoed   knowledge  of   a 


tcii)  lor  compoaite  cudli 
ioala  would  oblige— ScaP'i 

[32858.]— Btaam  Boilora.- In  Mr.  Bi 
'TreatiHOu  Steam  Boilera."  pa^  18.  he  b 
lor  the  dlamator  of  the  larger  ojrale  ot  ci 
ani  tubs— D  =  -^  where  L  and  S  are  n 
major  and  minor  axes  of  the  ellipae. 


inlybeu 


<  ihow  how  it  ia  obtained,  a 


[S28Sfl,  ]  -Mloro  Boopioal.— Will 

iihlbitor  U 
inei  and  dc 


Lord  Oaboroe' 

piece  of  apparatu  whicti  i 

..._,    Itain  for  Tabla.- Ihai 

rblob  wm*  atained  pale  yellow  with  JadaoD 
ibaoribar  (Cect  nn 


eplied  tc 


10  Board  of  Trade  o 


fitted  with  tha  Weat^ngb-mH  brake,  but  I  belleTe  that  li 
all.  1  ihonld  feel  obliired  alao  if  any  one  could  anpply  me 
with  tba  Biaot  dlrtanna  and  CTadlenti  from  Heme.1^  to 
Boebaiter  and  Stroud  F— O,  L.  P. 

[SBS*S.]— Model  Looomotlve.— I  am  abont  makinti 
a  model  looomotlre,  and  woold  thank  loma  friend  ol 

pDlnla !— What  ibonld  be  the  ilie  of  a  iMiler  to  lupply 
" '  ig  oyllnden  I^in.  ati 


Fi. 

praanre  tietter  thai 
What  ia  the  beat 

oan  the  aplrlt  lamp  be  beet  nied  r    la  tbera  any  cheapei 
oil  than  methyUted  ^irit<  F— A  Komaii,  RnoiaiBB. 
[32817.]— Colonria IB  Vamlab  for  'Whlta  Wood 

ArtlolOB.— t^n  any  oorreapooi^ " '-■  "-"-^    ' 

rarniah  would  be  anltabla  for  f 
ntin  wood  F    Tbsy  get  soiled  Te 


itarial  to  make  the  boiler 


ODdent  tell  me  what  ki 


.....     lev  an  elootrlo  \ 

to,  pleaae  jcin  alio  of  Iron  tnbing  F  Alw  qi 
gauge  of  cotton^orerad  ooppar  wire  to  be  uaei 
rttStf.]— Matt  Blii«.— Will  asT  reader 
inwminf  me  how  to  make  matt  aiie  for  matt  1 
,  and  alao  In  what  manner  yon  apply  the  watf 
tried  aeraral  timca  without  anoceaa  to  obtain  t 
deaduai  wUcb  I  bare  Ken  on  tha  Data  of  i 
hara  had  dma.— Saur. 


iblijFe   by 
:t  gilding. 


m  m 

_j 

3   i 

■ 

47S 

m 

■J 

■   H 

m 

■*l 

mn 

■i^l 

1 

■ 

Bourrtoa  to  U>, 


3.  Kt  to  Kt  S  mate. 

:oRnTn  aoLD- 
J.  W.  ((OOd), 


noM  to  iB!gr>.a,r.(al 
aadbrJ.V.E 


Kit  10, 1878. 
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it  tf^nglislr  tUtt^nm 


rOSLD  or  SGIENOB  AfID  ABT. 
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ARTICLES. 


THX  TSLE  PHONE  SARP. 

7S  umounoed  some  time  ago  th&t  an 
'  entertainment  had  been  giren  at 
■ton,  consiating  of  a  lecture  on  the  tele- 
oe,  with  a  tel^bonic  concert,  intri>dDC- 
tiie  newlr-inTented  telephone  harp, 
ented  hj  ib.  IS.  J.  UatthewB,  and  con- 
iet«d  hy  Meaam.  Uaeon  and  Hamlin. 
lOlu  to  the  oonrteaj  of  our  occaaional 
(ipondent,  we  are  enabled  to  describe 


-let 


aa  to  Tibrvte  with  it  and  to  hare  imparted 
to  it  an  independent  Ttbration  of  ite  own. 
For  each  vibrator  there  is  a  contact  point 
in  electric  connection  with  the  galvanic 
circnit  over  which  the  musical  tones  are  to 
be  tranamitted.  Thia  point  ie  eo  adjoated, 
relative  to  the  Bnpplementarr  or  aecondarr 
tongue,  that  while  the  latter  doea  not  touch 
the  point  while  at  rcBt,  it  is  brought  into 
contact  with  it  and  completes  the  galvanic 
circuit  directlj  it  is  put  into  motion  by  the 
blow  of  a  hammer,  the  pluck  of  a  plectrum, 
the  force  of  a  column  of  wind.     Fig.  1  is 


connections  with  the  battery  and  the  tele- 
phone. The  action-rail,  E,  extends  from 
end  to  end  of  the  instmment,  and  carries 
on  its  rear  aide,  in  an  inclined  position,  a 
aeries  of  flanges,  F,  in  the  lower  forked 
ends  of  which  the  hammer  butts,  O,  are 
pivoted.  The  upper  side  of  the  action- rail 
carries  a  series  oi  flanges,  H,  to  the  forked 
ends  of  which  are  pivoted  short  levers,  I, 


Above  the  platinum-tipped  end  of  the 
secondary  tongue,  m,  is  a  platinum-pointed 
aet-Bcrew,  P,  working  in  a  metal  holder,  P', 
supported  on  the  wooden  rail,  Q,  that  ex- 
tends from  end  h)  end  of  the  instrnment. 
R  is  a  metallic  rod  extending  the  full  length 
of  the  instrument  and  carrying  a  aeries  of 
coiled  and  bent  HOringwire  circuit  closers, 
n,  which  are  so  placed  thaf  normally  they 
are  nearly  in  contact  with  the  upper  ^ida  of 
the  wires,  o,  set  in  the  metal  holders,  P*.  A 
threaded  {tin,  p,  carrving  an  adjustable 
button,  ia  taaerted  in  toe  under-side  of  the 
key  in  such  a  manner  that  when  the  key  is 
depressed  the  end  of  the  spring  wire  circnit 
cloaer  ia  brought  into  contact  with  the  wire, 
0 — the  circnit  being  thereby  closed  and 
again  broken  when  the  key  ia  released  by  the 
spriug  recovering  its  normal  position.  The 
metal  rod,  B,  is  connected  by  a  wire,  r,  to 
one  of  the  poles  of  a  battery,  S,  the  other 
pole  of  which  is  connected  by  the  wire,  »,  to 
one  of  the  polea,  t,  of  an  ordinary  Bell  tele- 
phone, T.    The  opposite  pole  of  the  tele* 
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iubument  and  to  Ulnstrate  the  method 
inwi»i»Hiig  the  telephone  with  the  piano 
^  and  with  the  ordinary  American  organ. 
ndieTe  Uiat  Uie  telephone  harp  is  about 
Im  intoodoced  to  English  audiences  by 
■  Oowsr,  Ur.  Hatthews's  associate 
•tor.  ^e  modified  form  of  the  piano- 
Pkihown  in  transverse  section  in  Fig.  1, 
Itmded  to  be  nsed  in  combination  with 
dranic  circuit  and  a  telephone,  for  the 
pose  ol  tnmamitting  musical  tones  or 
M^ihing  messages  between  points 
n  disUmtfrom  each  other.  The  trans- 
Han  of  moaical  tones,  both  from  tuning 
band  free  r«eds,  has  been  accompliBbed 
ore,  but  iever  irith  ao  much  precision 
I  pmity  of  tone  aa  by  the  new  instru- 
lU,  which  tiuiamit  to  the  receiving  tele- 
»e  A  perfect  harmony,  in  which  the 
nte  tones  are  clearly  distinguishable 
iban  another.  The  invention  con aiats 
atislly  in  the  noe  of  duplex  vibrators — 
til,  for  every  note  there  is  a  primary 
Ulie  tomgo*  or  reed  for  producing  the 
■ieal  tons,  and  a  secondary  tongue 
tttbed  to  tlio  primary  reed  in  such  a  way 
*0L  ZXTOr-VO.  OW. 


Provided  at  their  rear  ends  with  adjustable 
uttons,  /,  serving  as  stops,  limiting  the 
movement  of  the  levers  in  one  direction, 
while  the  small  apring,  i;,  tends  to  keep  the 
stop,  /,  on  its  seat  The  "  jack,"  J,  ia 
pivoted  to  the  front  end  of  the  lever,  I,  and 
IS  provided  with  a  shoulder,  \,  which  is 
made  by  the  pressure  of  the  spring,  t,  to 
engage  with  the  butt  of  the  hammer,  G, 
when  the  "  jack  "  is  in  its  highest 
position,  and  the  hammer  stem  resta 
on  the  rail,  K.  L  ie  a  screw  pin  in  the 
under  aide  of  the  key,  resting  on  tne  lever,  I, 
and  imparting  the  motion  olf  the  key  to  the 
"  jack,"  and  tnence  to  the  hammer.  H  is 
the  soundboard  which  extends  from  end  to 
end  of  the  instrument,  and  N  is  a  metal 
rail,  bearing  at  two  or  more  pointe  on  the 
imnndboard,  and  having  in  its  front  edge  a 
longitudinal  groove  m  which  the  steel 
tongues  or  vibrators  are  secured  by  a  gib 
and  set-screw.  Attached  to  the  steel 
vibrator,0,  and  in  about  the  position  shown, 
ia  the  secondary  vibrator,  tn,  much  thinner 
and  more  delicate  than  the  tongue,  O,  and 
having  its  free  end  tipped  with  platinum. 


phone  ia  connected  br  the  wire,  u,  to  the 
bar,  N,  which  carries  the  metallic  vibrators. 
The  cushioned  button  shownattached  to  the 
flange,  F,  ia  provided  for  the  purpose  of 
limiting  the  backward  motion  of  the 
"jack?^ 

B«ferring  now  to  Fig.  2,  which  is  a  tmns- 
verae  section  of  a  telephone  organ,  we  have 
the  application  of  the  invention  to  a  set  of 
free  reeds,  as  found  in  the  well-known  Ameri- 
can organ.  Similar  letters  refer  bo  similar 
parts,  and  it  ia  not  necessary  to  repeat  the 
description.  The  reed,  a,  is  provided  with  a 
seconoary  reed,  m,  which  makes  contact 
with  the  point,  F,  when  the  key  is  depressed 
Each  reed  is  inserted  in  a  cdl  or  tube,  e, 
over  an  opening.  A,  closed  by  a  valve  or 
pallet,  s,  which  IS  opened  by  the  pnsh  pin 
when  the  key  is  depreased.  Under  the  heels 
of  the  reed-frames,  and  mnnin^;  from  end 
to  end  of  the  set,  is  a  metal  bar,  h,  in  con- 
tact with  the  reed-frames,  and  connected  by 
the  wire,  u,  to  one  pole  of  the  telephone, 
while  the  wire,  r,  connects  the  rod,  B,  to  s 
battery,  the  latter  and  the  telephone  bein^ 
connected  in  the  manner  ahown  in  Fig,  1. 
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From  the  foregoing  description  the  action 
of  each  instrument  will  he  understood. 
When  the  primary  vibrator,  a,  or  the 
tongue,  O,  is  put  in  motion  by  the  passage 
of  wind  or  the  blow  of  the  hammer,  the 
secondary  and  more  delicate  vibrator,  7)1, 
is  brought  into  ^contact  with  the  point,  P, 
at  each  vibration  of  the  pnmary  reed  or 
tongue.  The  vibrations  thus  set  up  and 
regulated  are  communicated  to  the  wire,  it, 
and  through  it  to  the  diaphragm  of  the 
telephone,  which,  for  instance,  may  be 
located  at  New  York  and  the  instrument  at 
Boston.  The  duration  of  the  tone  delivered 
in  New  York  is  determined  by  the  length 
of  time  which  the  circuit-closer,  n,  is  held 
in  contact  with  the  wire,  o,  although  the 
vibrators  themselves  may  continue  to  move 
for  an  appreciable  time  after  the  circuit  is 
broken.  By  this  means  a  shai'ply  defined 
note  is  heard  at  the  receiving  end  of  the 
line,  as  well  as  at  the  transmitting  end,  and 
the  quick  response  to  the  touch  facilitates 
the  rapid  transmission  of  messages  over 
long  lines  of  wire  on  land,  and  renders  the 
invention  specially  adapted  for  use  in  con- 
nection with  submarine  cables.  For  this 
purpose  an  alphabet  of  26  distinctly  different 
musical  notes  has  been  selected  by  the 
inventors,  and  we  presume  that  telephone 
harps,  when  constructed  for  telegraphic 
purposes  only,  will  be  limited  to  those  notes, 
and  the  few  supplementary  tones  required 
for  special  signals.  The  battery  power 
employed  consists  of  two  or  more  Lcclanchc 
cells  and  an  induction  coil,  but  that  is  a 
detail  which  obviously  depends  on  the 
electrical  conditions.  So  also  the  use  of  a 
Bell  telephone  is  not  imperatively  reauired, 
any  other  form  of  practically  useful  tele- 
phone answering  the  purpose.  The  secon- 
dary vibrators  and  the  contact  screws  are 
faced  with  platinum  to  prevent  the  corrosion 
of  the  metal,  and  to  retain  the  accuracy 
and  purity  of  tone.  It  is  possible  to  adjust 
the  contact  screw  so  delicately  that  a  con- 
tinuous note  may  be  obtained  for  eighty- 
five  seconds  after  the  large  tongue  has  been 
struck  by  the  hammer.  This  fact  will  not 
be  without  interest  to  those  who  are  seeking 
to  obtain  from  steel  vibrators  struck  by 
hammers  tones  which  shall  combine  the 
advantages  of  the  piano  string  with  those 
of  the  free  reed.  It  will  be  seen  that  by 
means  of  either  the  telephone  harp  or  the 
telephone  organ  both  melodies  and  har- 
monies may  be  transmitted  to  a  distance, 
and  when  some  means  of  reinforcing  the 
sounds  emitted  by  the  telephone  is  devised, 
the  invention  will  have  other  uses  than  that 
for  which  it  is  specially  designed.  As  it  is, 
it  is  probably  the  best  method  of  trans- 
mitting telegraphic  messages  by  means  of 
muaicsd  sounds. 


REVIEWS. 

Pcfpular  Astronomy.  By  SiuON  Newcomb, 
IjL.D.,  Professor  U.S.  Naval  Observatory. 
London :  Macmillan  and  Co. 

T^HE  character  of  this  work  is  fully  equal 
-*•  to  its  title ;  it  is  emphatically  popular, 
at  the  same  time  it  is  as  emphatically 
scienHfiCf  and  bears  the  impress  of  being  the 
production  of  a  master-mind.  Ordinary 
astronomical  readers  are  well  acquainted 
with  the  earlier  systems  chat  were  promul- 
gated to  explain  the  motions  of  the  bodies 
circulating  around  the  sun,  of  which  one 
only  has  survived — viz.,  the  Oopemican. 
One  of  the  systems  prior  to  this,  in  the 
order  of  time,  our  author  regards  with  a 
truly  philosophic  eye.  Of  the  Ptolemaic 
he  says : — "  Let  us  now  dwell  for  a  moment 
on  some  considerations  which  will  enable  us 
to  do  justice  to  the  Ptolemaic  system  as  it 
is  called,  by  seeing  how  necessary  a  step  it 
was  in  the  evolution  of  the  true  theory  of 
the  universe.  The  great  merits  of  that 
system  consisted  in  the  analysis  of    the 


seemingly  complicated  motions  of  the 
planets  into  a  combination  of  two  cir- 
cular motions  —  the  one,  that  of  a  fic- 
titious planet  around  the  celestial  sphere ; 
the  other,  that  of  the  real  planet 
around  the  fictitious  one See- 
ing this,  it  took  a  very  small  step  to  see 
that  the  sun,  and  not  the  earth,  was  the 
centre  of  planetaiy  motion."  and  from  this 
the  development  of  the  heliocentric  theory 
was  extremely  simple.  Indeed,  in  no  other 
way,  as  our  author  says,  "could  it  have 
been  developed."  In  the  same  philosophic 
spirit  Professor  Newcomb  criticises  the 
work  of  Copernicus,  Kepler,  and  Newton, 
and  places  the  results  very  lucidly  before 
his  readers.  In  the  second  part  of  his 
work  the  Professor  treats  of  "  Practical 
Astronomy,"  and  describes  its  utility  in  the 
following  terse  language :  —  "  Place  an 
astronomer  on  board  a  ship ;  blindfold  him ; 
can-y  him  by  any  route  to  any  ocean  on  the 
globe,  whether  under  the  tropics  or  in  one 
of  the  frigid  zones ;  land  him  on  the  wild- 
est rock  that  can  be  found;  remove  his 
bandage,  and  give  him  a  chronometer, 
regulated  to  Greenwich  or  Washington 
time,  a  transit  instrument,  with  the  proper 
appliances,  and  the  necessary  books  and 
tables,  and  in  a  single  clear  night  he  can  tell 
his  position  within  a  hundred  yards  by 
observations  of  the  stars."  This  is  an  im- 
portant operation,  and  may  be  well  con- 
sidered as  a  great  scientific  achievement. 
The  methods  that  have  contributed  to 
produce  such  a  result,  the  instruments  em- 
ployed, modem  improvements  in  them,  and 
the  construction  of  new  ones  suitable  for 
exploring  the  most  recent  fields  of  astrono- 
mical research,  are  most  amply  treated  of  in 
the  second  part  of  the  work,  as  well  as  the 
determination  of  the  distances  of  the  sun 
and  fixed  stars.  The  third  is  devoted  solely 
to  an  examination  of  the  sun  and  his  family, 
and  embodies  notices  of  the  latest  dis- 
coveries in  the  vast  region  known  to  us  as 
the  "Solar  System."  The  results  of  the 
labours  of  astronomers  in  searching  into 
the  physical  nature  of  the  sun,  the  consti- 
tution of  the  planets,  the  connection  between 
comets  and  meteors,  and  other  character- 
istics of  the  system,  are  placed  before  the 
reader  in  a  most  interesting  light,  which 
cannot  fail  of  inducing  an  increased  atten- 
tion to  astronomical  pursuits.  Leaving  the 
boundaries  of  the  "  Solar  System "  the 
author  wings  his  way  to  the  "  Stellar 
Universe,"  and,  having  passed  a  starless 
gulf  in  which  no  celestial  body  is  found,  he 
enters  on  a  region  where  such  are  but 
sparsely  distributed,  and  speaks  of  our 
attempts  to  form  a  theory  of  the  structure 
of  this  vast  region  as  yicldincj  but  a  glim- 
mer or  two  of  liyfht  amidst  the  profound 
and  almost  boundless  darkness.  How  and 
in  what  manner  the  unnumbered  suns  that 
shine  upon  us  during  nisht  are  distributed 
in  space  observation  fails  to  tells  us,  and 
approaching  the  deeply  interesting  question 
of  a  plurality  of  worlds  fitted  with  conditions 
for  sustaining  animal  life,  our  author  fur- 
ther tells  us  that "  observation  can  afford 
us  no  information  on  the  subject."  If, 
when  about  to  close  the  book,  we  are  brought 
to  a  stand- still  on  some  questions,  we  cannot 
do  so  without  calling  to  mind  that  the  Pro- 
fessor has  been  our  conductor  through  the 
richest  field  of  scientific  research.  Com- 
mencing with  the  dawn  of  the  human 
intellect  he  leads  us  onward,  showing  us 
how  that  intellect  is  developed  as  Tight 
streams  upon  the  structure  of  the  phy- 
sical  universe,  piercing  the  mists  that  en- 
shroud our  mental  vision  until  we  obtain 
a  correct  idea  of  the  number  and  distri- 
bution of  the  larger  bodies  which  sur- 
round us,  the  immensity  of  the  number 
of  the  smaller  bo'lies,  and  above  all  the 
littleness  of  man  on  his  earthly  abode — a 
mere  speck  in  this  vast  and  wonderful 
universe. 


The  Human  Eye;  Us  Optical  Constructi&i 
PopuJ<irhj  Explained.  By  R.  E.  DuDOEOH 
M.D.    London  :  Hardwicke  and  Bogue. 

This  little  treatise  on  the  optical  construe 
tion  of  the  human  eye  is  a  clear  and  un 
technical  explanation  of  that  wonderfu 
organ  by  a  gentleman  who  has  devotee 
many  years  of  thought  and  study  to  th< 
subject.  To  a  certain  extent  it  is  a  repeti- 
tion, as  it  needs  must  be,  of  facts  alreadj 
well  known,  but  a  considerable  portion  oi 
the  book  is  occupied  with  an  enunciation  of 
the  novel  views  which  at  one  time  were 
peculiar  to  Dr.  Dudgeon.  In  a  couple  oi 
pamphlets  on  the  "Dioptrics  of  Vision," 
and  "  The  Mechanism  of  Accommodation  " 
— ^issued  in  1871-72 — ^he  promulgated  hii 
theories  of  aqueous  vision,  air  lenses,  and 
visual  accommodation,  and  since  then 
further  experiments  have  not  only  helped  to 
strengthen  the  views  of  the  author,  but 
have  led  to  their  corroboration  by  some 
Grerman  authorities.  The  acoommodatioii 
power  of  the  eye  for  near  and  distant  ob- 
jects is  one  of  its  most  striking  pecuUarities 
that  has  always  attracted  the  attention 
of  physiologists  and  investigators.  Helm- 
holtz  and  many  others  considered  that 
accommodation  for  near  vision  was  obtained 
by  an  increase  in  the  convexity  of  the 
crystalline  lens,  caused  in  some  manner  bjr 
the  action  of  the  ciliarv  muscle.  This  hypo- 
thesis, however,  was  tnown  to  be  faulty 5 
for  if  the  advance  of  the  anterior  surface  of 
the  lens  and  its  increased  convexity  weio 
the  means  by  which  the  eye  was  adjnsteA 
to  near  objects,  it  must  needs  be  acconw 
panied  by  a  diminution  of  the  peripheral 
circumference  of  the  lens.  But  the  majority 
of  competent  observers  have  failed  to  notice 
any  diminution  of  the  peripheral  circum- 
ference ;  while  a  fact  bearing  against  the 
hypothesis  of  the  ciliary  muscle  acting  upon 
the  elastic  structures  enveloping  the lens-^ 
causing  a  diminution  of  their  tension— 4fl 
the  difficulty,  so  far  as  the  hypothesiB  ifl 
concei-ned,  that  the  eyes  of  persons  adL- 
vanced  in  life  remain  perfect  for  distant 
accommodation,  but,  as  a  rule,  lose  tha 
faculty  of  near  accommodation  almoii 
entirely.  The  experiment  employed  in  tha 
observations  is  tne  reflections  of  a  candle 
held  near  the  eye,  and  observed  in  differeni 
positions  while  the  organ  is  adjusted  fo« 
near  and  distant  vision.  For  the  normal  eyai 
of  young  persons  a  little  practice  will 
enaole  any  one  to  dispense  with  apparatafli 
but  Dr.  Dudgeon  used  a  microscoj^e  of  lia- 
focus,  so  arranged  that  the  three  images  cS 
the  candle  could  be  observed  as  they  ai* 
reflected  from  the  cornea,  the  anterior  sur- 
face, and  the  posterior  surface  of  the  leitf 
respectively.  His  conclusion  is,  that  the 
actual  change  in  the  ojT'stalline  lens  14 
merely  a  change  in  the  direction  or  alof^ 
of  its  anterior  surface,  produced  bj 
slight  movement  of  rotation  on  its  ve  " 
axis  from  without  inwards.  Dr.  Dw  ^ 
explains  his  views  and  supports  his  thi 
in  an  able  manner,  and  as  nis  book  cont 
a  popular  accoimt  of  the  principles  of  o^  _ 
as  applied  to  the  eye,  any  intelugent  readt^ 
can  follow  him  with  interest  into  the  mji* 
teries  of  an  attractive  subject,  and  test  th|. 
theories  by  experiments. 

Th£  Moulder's  Beady  Beohoner.  ByDATOr 
Neaye.    Aberdeen :  A.  Xing  aam  Oo. 

An  essentially  practical  work  like  Ifc 
Neave's  "  Moulder's  Beady  Reckoner "  if 
sure  to  be  of  considerable  utility  in  tbo 
foundry,  and  is  scarcely  to  be  judged  byte 
standards  which  would  be  applied  in  the 
case  of  more  pretentious  works,  ^y 
examples  and  demonstrations  the  author 
has  endeavoured  to  simplify  the  rules  m 
mensuration  which  are  most  used  hi 
moulders,  and  goes  so  far  as  to  sar  ihM 
although  his  book  is  full  of  decimals,  hil 
readers,  who  do  not  understand  them,  maj 
*  do  without  them.    Deeimals  are,  howerav 
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10  easy  to  understand  when  once  the  pupil 
nins  an  insight*  that  it  is  a  pity  Mr.  >ieave 
lid  not  devote  a  pa^o  to  an  explanation  of 
the  x>ower  of  the  dot.  The  tables  and  rules 
men  by  Mr.  Neave  will  be  useful  to  others 
besides  moulders,  for  the  former  contain 
ike  weights  of  many  common  castings,  and 
the  latter  instruct  the  reader  in  the  methods 
of  finding  them. 

BSble   PlatUs,     By  John  Smith,   A.L.S. 
London :  Hardwicko  and  Boguc. 

The  yeteran  botanist  has  in  this  little  book 
pKiented  us  with  a  history  of  the  Bible 
plants,  and  a  review  of  the  various  opinions 
ngar^ng  their  identification,  which  will 
kiTe  an  abiding  interest  to  many  thousands 
of  readers.  During  his  long  service  at  Kew, 
lb.  Smith  was  frequently  appealed  to  for 
infaroiation  respecting  the  plants  of  the 
Bible,  and  his  questioners  were  not  unf re- 
;  ^mtly  surprised  to  learn  that  many  of  the 
icU-known  plants  mentioned  in  the  Bible 
were  by  no  means  the  same  as  plants  bearing 
■milar  names  nowadays.  For  instance, 
I  tbere  is  little  doubt  that  the  apples  of  the 
I  KUe  were  apricots ;  our  lily  of  the  valley 
liinot  the  lily  of  the  valley  of  the  Bible, 
are  our  tares,  the  tares  which  "his 
oy  came  and  sowed  among  the  wheat " 
I  (Mitt  xiii.)  The  difficulty  of  identify  inic 
tke  Bible  plants  is  increased  by  the  fact 
[tliit  the  same  Hebrew  word  is  in  some 
applied  to  different  plants,  while  in 
\(Aa  cases  different  names  arc  given  to 
Hune  plants.  Mistakes,  too,  have 
in  translating  the  Hebrew  into 
c,  and  the  Greek  into  Latin  and 
;  but  happily  the  similarity  of  the 
ic  names  with  those  given  to  the  pLints 
i  Hebrew  helps  in  the  identification,  and 
there  are  only  about  100  plants,  Mr. 
"\*8  book  may  be  accepted  as  tolerably 
:t  The  author  has  gone  to  the  best 
ities,  and  has  weighted  carefully 
arguments  and  conclusions,  and  then 
his  own  knowledge  to  bear  on  the 
LS,  has  presented  us  with  a  book 
we  may  accept  as  probably  absolutely 
ite.  Several  excellent  plates  by  Mr. 
complete  an  interesting  and  useful 

ITmndermy,  By  Mont aotj  Browne. 
London :  "  The  Bazaar  "  Office. 

i«  object  to  Mr.  Browne*s  "literal" 
Ltion  of  taxidermy,  as  coming  from 
Greek  words  meaning  "  skin  art,"  we 
*  not  find  fault  with  his  method  of 
his  subject  when  he  comes  to  deal 
details.  Indeed,  the  work  is 
more  than  a  treatise  on  taxi- 
f,  for  the  author  tells  us  not  only 
to  stuff  the  hare,  but  how  to  catch  it. 
who  wish  to  learn  how  to  skin  and 
'the  mammalia,  fish,  birds,  and  reptiles, 
how  to  catch  and  preserve  butterflies, 
iind  ample  directions  in  Mr.  Browne's 
illustrated  with  numerous  engrav- 
Mr.  Browne,  we  find,  objects  to 
skins  of  birds  to  kill  the  larva) 
ig  them,  and  prefers  dressing  them 
benzoline,  which,  he  says,  is  not  only 
feet  destroyer  of  insects,  but  is  poai- 
If  beneficial  to  feathers.  He  also  has 
^|Dod  word  to  say  for  the  insect  powder 
Ifrom  the  Russian  tansy  (Pyrethrum 
0,  which  has  always,  in  his  hands, 
insects  away  from  skins  over  which  it 
j^  strewn — the  only  objection  to  its  use 
'k^  that  it  stains  light- coloured  skins 
4  its  fine  brown  dust.  Amateur  taxi- 
fattistB,  too,  will  owe  Mr.  Bro^vne  thanks 
tr  making  known  several  non-poisonous 
inBtrataons  which  may  with  advantage 
■inee  some  of  the  horribly  poisonous  com- 
VBBiids  recommended  in  other  works  on  the 
■i  GorronTe  onblimate  and  ursoiiic  may 
Wannnrj  in  some  cases,  but  if  their  use 
Mft  be  avoided,  the  amateur  will  do  well  to 
Ittve  them  to  professional  R,  and  trust  to  the 
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harmless  preparations  which  Mr.  Browne 
has  found  to  be  successful. 

Handrailing  on  the  Block  System,  by  Wm. 
T^-ius  (Abel  Hey  wood),  is  a  simple  mechani- 
cal method  of  constructing  a  wreath  from 
the  plan  and  elevation  of  the  stairs.  It  is 
clearly  explained  by  the  author  and  inven- 
tor, and  deserves  the  attention  of  carpenters 
and  joiners. — The  Philosophy  of  Man  and 
Creation,  by  John  Coutts  (Pitman),  is  a 
book  containing  250  pages  and  a  large  num- 
ber of  words,  but  we  are  afraid  it  would 
re(|uire  a  book  of  the  same  dimensions  to 
explain  the  author*s  meaning.  "With  a 
small  prism,"  says  Mi*.  Coutts,  "  and  a  ray 
of  light,  which  is  the  first  manifestation  of 
force,  there  may  be  shown  the  division  of 
pure  light  into  a  trinity  and  a  sevenfold 
unity,  in  the  shape  of  the  prismatic 
colours ;  and  by  thcFraunhofer's  hues  upon 
the  spectrum,  there  may  be  manifested 
every  element  in  creation,  in  its  subdivi- 
sions, as  it  is  related  to  the  sevenfold  divi- 
sion, the  trinity  and  the  unity  in  the  pure 
light."  And  so  on. — li^tional  Spelliny,  by 
Dr.  G.  Harley.  F.R.S.  (C.  F.  HoJgson),  is  a 
letter  addrebsed  to  the  Earl  of  Beacons- 
field  on  the  feasibility  of  introducing  a 
conservative  natiomd  scheme  of  rational 
spelling  reform,  and  the  author  gives  an 
instance  of  the  mode  of  working  of  tho  first 
section  of  his  scheme,  which  consists  in  the 
abolition  of  duplicated  consonants,  and  is 
supposed  to  facilitate  education  and  thereby 
contribute  to  Hut  intellectual  development 
of  the  nation.  We  have  heard  a  great  deal 
lately  of  the  rime  "  lost "  by  children  in 
learning  to  spell — a  conclusion  arrived  at  ])y 
calculating  how  much  more  quickly  spelling 
could  be  learnt  by  the  pet  system  of  the 
authors;  but  although  we  are  willing  to 
admit  that  the  higher  education — or  even 
the  sound  education — of  the  masses  will 
tend  to  the  *'  intellectual  development  of  the 
nation,*'  we  must  be  allowed  to  retain  the 
conviction  that  education  consists  of  some- 
thing more  than  spelling.  A  means  of 
axeleratiuff  the  acquirement  of  knowledge 
wfiuld  doubtless  Ik?  of  in4:xpresihlc  value 
under  al  circumstances,  but  we  are  afraid 
that  the  mere  droping  of  an  /  would  not 
efect  much  change  for  the  hctcr. — The 
Pattern  Mnker^s  Asnaiant,  by  Joshiui  Rose. 
M.E.  (Van  Nostrand,  New  York ;  E.  and 
F.  N.  Spon,  London),  is  the  reproduction 
in  book  form  of  the  articles  which  we  re- 
printed at  the  time  of  issue  in  the  Scientific 
American,  with  additions.  We  need  scarcely 
sjty  that  it  is  an  excellent  work. — Studies  in 
Phffsical  Science,  by  W.  J.  MilLir,  C.E. 
(Marlborough  and  Co.) — These  so-called 
"  studies**  read  more  like  the  sort  of  papers 
one  is  accustomed  to  hear  at  mutual 
improvement  societies,  or  to  read  in  the 
columns  of  provincial  papers.  Some  have 
already  appeared  in  serial  form,  but  why 
any  should  be  found  between  boards  it  is 
difficult  to  say,  unless  it  was  to  make  a  book. 
The  Popular  Science  Revieic  for  April  (Hard- 
wicke  and  Bogue)  contains,  amoiitrst  others. 
a  suggestive  paper  by  Mr.  Savile  Kent  on 
"A  New  Field  for  the  Microscopist,'*  a 
study  of  the  fingellate  protozoa,  and  an 
appreciative  article  on  "  The  R^idiometer," 
by  Dr.  W.  H.  Stone. — Natural  Philosophy 
for  General  Readers  and  Yonntj  Persons,  bj 
E.  Atkinson,  Ph.D.  (Longmans),  is  the 
third  edition  of  what  is  popularly  known  as 
the  "  smaller  Ganot."  It  is  a  book  well 
adapted  for  the  upper  classes  of  schools,  and 
also  as  a  present  for  Ix^ys  and  girls  who 
exhibit  an  interest  in  natural  phenomena. 
A  few  pages  of  new  matter  have  been 
added,  amongst  which  we  notiee  the  tele- 
phone, which  is  clearly  exi>lainod  with 
the  aid  of  illustnitions. — Hia^K  on  Reflectlay 
and  Refract  iny  Telescope  a  ^  by  W.  II.  Tliom- 
thwait<;,  F.R.A.S.  (Home  and  Th«»m- 
thwaitc),  is  the  third  edition  (►f  tlint  u-eful 
descriptive  manual,  to  which  tli-i  author  has 


wisely  added  **  Hints  on  Refractors."  The 
Berthon  equatorial  and  the  Berthon  Obser- 
vatory are  illustrated  and  described. 

We  have  also  received  Tramways,  by  D.  K. 
Clark,  C.E.  (Crosby  Lockwood  and  Co.); 
Tramways,  by  Ewing  Matheson  (E.  and  F. 
N.  Spon);  Handbook  of  Practical  Tele- 
graphy,  by  R.  S.  Culley  (Longmans) ;  Rock 
Blasting,  by  G.  G.  Andre,  F.G.S.  (E.  and 
F.  N.  Spon) ;  Industrial  Chemistry  (Payen's), 
edited  by  Dr.  B.  H.  Paul  (Ijongmans); 
I^inciples  of  Machine  Construction,  by  E. 
Tomkms  (W.  Collins,  Sons,  and  Co.) ;  The 
Polarisation  of  Light,  lecture  by  W.  Spottis- 
woode,  M.A.  (W.  Collins,  Sons,  and  Co.) ;  A 
Descriptive  Treatise  on  Mining  Machinery^ 
by  G.  G.  Andre,  F.G.S.  (E.  and  P.  N.  Spon) ; 
and  A  Manual  of  the  Carbon  Process  of  Per- 
manent  P]iotography,hj  Dr. Paul  Liesegang, 
translated  by  R.  B.  Marston  (Sampson  Low 
and  Co.). 


THE  WATCH  AND  HOW  TO  REPAIR  IT. 

By  Seconds'  Practical  Watchhaxxb, 

{Continued  from  page  6.) 

Balance  Slightly  Foul  of  the  Third  Wheel. 

SUCH  a  statemeat  as  this,  at  first  sight* 
might  be  considered  a  joke,  because 
in  the  general  calliper  of  watches  the  third* 
wheel  is  planted  far  away  from  the  balance,  but 
there  are  moyements  of  the  half  and  three- 
quarter  plate  centre-seconds'  conBtruotion,  of 
Coventry  and  Liverpool  manufacture,  in  which 
the  third-wheel  is  bo  planted  that  the  balance 
works  under  it.  Fig.  61  represents  such  a 
model.  The  balance,  B,  and  the  third-wheel, 
A,  constitute  the  parts  necessary  for  reference 
in  the  present  instance,  though  the  illustra- 
tion will  be  referred  to  on  another  occasion.  It 
will  be  seen  that  the  balance,  B,  works  under 
the  third-wLeel,  A.  Now,  it  is  no  uncommon 
circumstance  to  find  in  a  watch  of  ihis  descrip- 
tion  that  the  freedom  between  the  under  part 
of  the  balance  and  the  upper  surface  of  the 
escape-cock,  G,  is  very  close,  and  that  the 
balance  requires  to  be  quite  fiat  to  insure 
freedom  of  those  parts ;  hence,  workmen  fre- 
quently raise  the  balance  without  due  regard 
to  the  danger  of  the  upper  portion  of  the 
balance-rim,  B,  rubbing  the  under  part  of  the 
third- wheel,  A ;  and  instances  do  occur  that  a 
workman  may  direct  his  attention  to  the  under 
side  of  the  balance,  at  the  same  time  omit  to 
look  further ;  and  if  the  thought  occurs,  the 
mind  becomes  satisfied  that  there  is  sufficient 
freedom.  But,  alas !  there  are  many  tripping^ 
connected  with  watch- work;  and,  as  is  too 
often  the  case  with  workmen,  hurry  to  produce 
a  certain  amount  of  work,  important "  littles  " 
are  passed  by  and  thought  "near  enough." 
The  sketch,  Gl,  is  shown  with  the  balance  very 
close  to  the  third-whecl  (though  much  closer  in 
the  instrument),  in  order  to  direct  the  attention 
of  the  jobber  to  the  necessity  of  looking  with 
care  at  this  apparently  simple  defect.  For 
instance,  when  these  freedoms  are  very  close, 
and  the  balance-staff  upper  hole  is  wide — i.«., 
too  large — ^the  least  preponderance  of  the 
balance  by  side-shake  permits  rubl)ing  of  the 
balance  against  the  third-whecl.  How  seldom 
do  we  find  that  such  class  of  watches  as  here 
referred  to  have  properly-sized  jewel  holes  to 
the  balance  pivots?  Again,  a  very  small 
amount  of  excess  of  end-shake  of  the  balance- 
staff  will  endanger  these  freedoms.  Therefore, 
the  fiatness  and  end- shakes  of  the  balance  staff 
and  third-wheel  are  indispensable. 

Boiler  of  Lever  Watch,  to  Bemove  when 
Busted  on  or  Very  Tight. 

Seldom  has  the  roller  to  bo  removed  from  the 
balance-staff;  when  occasion  requires  its  removal 
—for  instance,  to  put  a  new  "  ruby-pin" — and 
it  is  so  firmly  fixed  that,  instead  of  its  coming 
off  by  the  usual  method,  the  balance  would 
become  loosened  on  its  collet.  In  such  cose 
workmen  should  l>e  cautious  not  to  use  force, 
because  if  the  balance  be  twisted  round  from 
its  original  riveting,  its  truth  and  solidity  are 
di'^turbed;  therefore,  the  following  method 
may  be  adopted  with  advnntii{«e.  Fig.  62 
represents  a  steol  stake.  A,  as  fixed  in  the  vice. 
B  is  the  form  of  its  upper  port,  as  viewed  from 
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above,  bavitig  a  slot  filed  in  it  from  its  point, 
A,  toirarda  its  centra.  Fi^.  63  Tapreaenta  tlie 
n>lW  u  placed  upon  taoh  atabe,  which  paaaeB 
between  tbu  ban  of  tbe  balance.  C  is  a  section 
of  a  brass  pnnch  having  a  hole  drUlad  in  its  end, 
which  shoDld  be  somewhat  larger  than  the 
pivot  of  the  b^nce-staS,  in  order  that  it  may 
pass  freely  over  the  pivot,  bnt  reat  upon  its 
shoulder,  whetber  the  shoolder  is  coned  or 
othenrlse.  The  end  of  such  punch  should  be  so 
formed  that  if  the  face  of  it  were  to  lie  with 
ita  liole  immediatelr  over  that  of  the  roller,  it 
would  be  free  of  the  "  rubj.ptn ;"  therefore,  b; 
fliinff  a  portion  of  the  bod;  of  the  pnnch  fiat 
will  insure  such  an  arrangement  as  repraaanted 
at  D.  It  will  bo  evident  that  when  the  hack 
of  the  roller  lie«  upon  the  stake,  the  punch,  C, 
held  upon  the  shoulder  of  the  balaitce-atafl 
pivot,  tluiit,  bj  itrilcing  the  end  of  the  punch 
with  *  amsll  hammer,  the  most  tenacionely 
adhering  rollera  must  be  teuoved.  Of  course, 
the  flatted  side  of  the  pnnch  must  be  towards 
the  "  ruby-pin,"  else  b;  a  too  sudden  removal 
of  the  roller  the  pin  become  broken. 

Verge,  too  mnoh  Knd-Shake  Cause  Blight 
Stopping  of  tho  Watch. 

The  verge  having  excess  of  end'Shake  has 
often  caused  trouble  to  "jobbers,"  especiall; 
when  the  foot-hole  is  considerably  eccentric  to 
the  "pBHsage  "-hole  of  the  potenoe.  It  has 
been  frequently  observed  that,  after  a  modem 
made  verge  has  been  worked-in.  the  watch 
ftMaentiy  stopped,  the  cante  of  which  eeented 
to  defy  detection.  The  t«rm  "  modem  verge  " 
implies  one  of  recent  make,  which  generally 
has  a  longer  lower  pallet  than  those  of  former 
■lays.  So  toon  as  the  watch  was  moved  or 
opened  it  would  start  goin?.  An  experienced 
workmaK  having  inch  a  trouble  before  him  will 
direct  attention  to  the  potence  to  see  it  any 
impediment  lies  therein.  If  he  sees  that  the 
lower  hole  is  eccentrio  to  the  passage  bole,  he 
will  notice  whether  the  upper  part  of  the  lower 
pallet  is  fenl  at  any  point  of  it.  Providing  he 
IS  satisfied  that  the  upper-pallet  ia  free,  two 
defeobi  are  suspected :  let.  That  the  edse  of 
the  pallet  catches  against  the  side  of  the 
pasaage-hole,  and  if  that  be  free,  hewillsnspect 
that  the  upper  part  of  the  lower-pallet  catches 
the  upper  part  of  the  "jaw  "  o(  the  potence — 
i.e.,  the  opening  in  which  the  pallet  moves. 
Hence,  when  the  wateh  is  lying  upon  its  face, 
the  pallet  acts  freely,  but  when  it  is  lying  with 
the  dial  upward,  the  excess  of  end-shake  of  the 
verge  allows  the  lower  pallet  to  go  more  into 
the  passage-hole  of  the  pot«nce,  sjso  nearer  to 
the  upper  part  of  ite  "jaw  i"  the  result  being 
stoppage    of    the    watch    until    reversed    in 

To  test  the  Freedom  and  Extent  of  Vibrations 
of  a  Verge  Watob. 

Host  watch  jobbers  of  the  present  da;  arc 
familiar  with  the  troubles  and  dieappoint. 
meats  they  have  experienced  oonnect«d  with 
verge- watch  repairing,  and  I  believe  that  many 
will  coincide  with  me  when  I  state  that  a  very 
large  proportion  of  snob  troubles  have  resulted 
in  connection  with  the  "verge"  pivots  and 
their  "  holeii."  Many  workmen,  after  having 
put  a  new  bole  or  holes  to  the  verge,  and  put 
the  watch  together,  are  troubled  to  obtain  a 
frte  action  of  the  vibrations  of  the  balance,  and 
not  nnfreqnently  "  pass  "  such  as  the  beat  that 
(as  they  consider)  can  be  done  with  it.  Many 
causes  may  be  assigned  for  want  of  freedom  in 


-failure,  and  the  defective  bole — for  seldom  are 
both  at  fault — cannot  be  detected  because  the 
pendulum  spring  has  a  property  of  carrying  the 
'balance  in  its  eiouraions  differently  to  motion 
which  would  result  if  the  pendulum  spring  were 
removed:  therefore,  before  putting  a  new  verge 
llole,  remove  the  pendulum  spnug.  To  t^t 
the  freedom  of  the  pivots  in  their  holes,  hold 
the  frame  with  the  cock  downwards,  press  the 
balance  upward,  and  if  it  fall  freely  it  may  be 
passed  as  worthy  a  trial.  Next  reverse  the 
position  of  the  frame,  so  that  the  balance  is 
upward,  and  in  a  similar  manner  as  before  prees 
the  balance  upwards  and  decide  as  to  its  free- 
dom in  that  hole.  Then,  when  the  escapement 
is  completed,  and  the  watoh  "  together,"  place 
the  b^ance  in  its  place  without  its  pendulum 
■pting,  whereby  it*  freedom,  or  want  of  such. 


can  be  det«cted  much  more  readily  than  it  could 
be  if  the  pendulum  spring  were  attached^ 
holding  the  movement  so  that  the  freedom  of 
each  hold  can  be  tested.  The  small  amount  of 
time  occupied  in  removing  and  attaching  the 
pendulum  spring  will  be  compensated  by  the 
readiness  with  which  workmen  can  decide  as  to 
the  seat  of  any  detect  in  either  hole,  because 
tbe  motions  of  the  balance  are  slow,  ailded  to 
which  the  distance  of  the  balance  motion  can 
be  noted,  and  it  its  vibrations  be  free  wheo 
acting  on  the  lower  pivot,  and  less  so  when 
acting  on  the  upper  one,  workmen  can,  with- 
out any  doubt,  proceed  to  rectify  the  defect. 
Pasee  Oliak-work  PtiUttg. 
To  remedy  such  requires  but  little  thought- 
However,  it  may  be  worthy  noting  that  it  a 
ratchet  should  have  its  teeth  much  worn,  also 
thin  at  their  points,  sometimes  by  "  filing  them 
up,"  saves  putting  another,  especially  when  the 
click  is  not  thin ;  but  if  so,  repairing  a  ratchet 
that  is  thin  should  not  be  attempted. 


Bspairlng  Verge  Escapement. 
When  new  holes  are  required  to  the  escn.pe- 
ment  of  a  verge  watoh  workmen  should  notice 
whether  the  bolance  is  upright  with  the  slide, 
because  in  many  instances  a  defeat  may  be 
remedied  with  very  little  additional  time.  Some 
old  watches  asp  often  met  with  whore  tbe  slide 
at  tbe  "circular  silver  piece"  has  become  much 
laised  through  the  application  of  another 
"curb,"  and  that,  when  tbe  "curb"  is  moved 
for  regulation,  such  bulged  part  of  the  slide 
becomes  more  raised,  and  the  balanoe  being 
out  of  uprightin  that  direction  causes  those  two 
parts  to  become  "  foul."  There  are  others 
which  have  the  balance  and  slide  with  very 
little  freedom,  yet  not  upright,  and  when  either 
of  the  verge  holes  becomes  a  little  enlarged  the 
balance  rabs  upon  the  slide.  Now,  if  this 
defect  be  seen  to  before  proceeding  to  take  the 
watch  to  pieces,  should  a  new  dovetail  or 
follower  hole  be  needed,  no  other  trouble  is  in- 
volved except  putting  the  balance  upright, 
which  is  frequently  sccomplished  by  putting  tbe 
cock  square  —  that  is,  by  screwing  it  firmly 
down  after  the  watoh  it  to-pieoe«,  resting  its 


edi^  upon  a  hard  filing  block,  and  atril 
edge  of  the  upper  plate  with  a  small  uu 
even  the  handle  of  a  pillar-file.  Sac 
ment  refers  only  to  a  cose  where  the 
"leans"  to  either  ndt  of  the  oock,  b 
the  balance  is  out  of  upright  endariae 
cock,  the  usual  method  of  patting  a  ne' 
hole"  must  be  followed.  This  defect  of 
lieiDg  upright  I  am  sorry  to  stal 
ofcen  neglected  when,  by  so  amall  an 
of  trouble,  it  might  be  mode  correct,  in 
as,  when  a  new  cock  hole  is  required,  th 
way  of  proceeding  is  to  drill  a  hole  thro 
old  stopping — larger  than  the  previous 
probably  tbe  old  "  stepping  "  may  be  i 
— put  in  another,  and  after  having  ri 
and  smoothly  finished  its  surfsce,  the  n 
fitted,  and  the  balance  not  upright,  by  ( 
round  the  newly-applied  "  stopping  " 
instances  the  upright  of  tbe  balance  is  • 
Then,  should  it  happen  that  the  balant 
ia  unequal  on  the  verge  body,  it  can  be  a 
by  a  new  follower  hole  or  another  dovt 
that,  should  either  of  the  two  last-nami 
be  required,  two  npairt  can  be  effected 
little  more  additional  trouble  than  one. 

Blight "  stop  "  of  Iievop  'Watol 
Watches  that  have  a  silver  "index 
should  be  carefully  examined  by  repi 
that  part,  becauae  it  is  no  uncommon 
rence  to  find  a  small  portion  of  ^  hair  f 
cleaning  brush  fast  between  such  piece 
upper-plate  ;  sometimes  so  short  has  it 
off  not  to  be  noticed.  It  has  happened 
occurrence  of  this  kind  caused  coos 
annoyance,  inasmuch  as  the  watch  was 
for  tbe  purpose  of  preventing  undue  n 
after  which  it  bad  the  fault  of  BtKippin 
certain  intervals.  There  was  nothing  tc 
the  cause — for.  as  it  had  been  to  p: 
recently,  the  workman  was  reluctant  to 
thing  to  it.  hoping  t«  see  it  stopping ; 
a  long  time  t«  no  effect :  ultimately,  1 
short  bristle  was  discovered.  In  thia  i 
the  balance-edge  and  the  curve  of  th< 
piece  were  very  close,  which  preven 
detection. 

Another  analogous  case  may  be  cite 
prodaoed  similar  results.  A  ver;  fine  hi 
the  brush  became  fixed  between  the 
head  and  the  rim  of  a  compensation  1 
whereby  at  every  vibration  such  hair 
the  edge  of  the  upper  plate  at  the 
hollow.  This  impediment  remained  ful 
months  undiscovered,  when  the  en^ploye 
tired  of  repeat«d  complaints,  gave  th 
another  workman,  who  was  euccessful 
covering  the  cause  of  "  stopping." 

Frencti  Verge  Watch  Stop  by  the  Cook 
Though  this  kind  of  watch  b  b( 
scarcer  every  year,  one  occasionally  m 
appearance,  and  through  a  little  care 
recently  one  proved  rather  troubleaom 
kind  referred  to  is  a  BmaU-siie  one  witi 
the  barrel-hollow  very  deep  in  the  uppf 
so  that  there  was  more  than  ubu:l1  | 
necessary  to  get  the  chain  on.  Ami 
repairs  tho  barrel-hollow  had  been  ' 
out "  to  free  the  barrel.  When  the  wa 
complained  of  aa  "stopping,"  the  w 
was  unwilling  to  take  to  pieces  a  w. 
troublesome  to  get  the  chain  on  it  aga 
the  upper.plate  could  not  be  removed  ' 
the  fusee  flying  out — hence,  many  a 
were  made  to  rectify  it  without  taki: 
pieces  again.  When  so  done  it  was  fou 
although  the  barrel  had  been  freed 
hollow,  the  tap-end  of  the  cock-screw  i 
the  steady. pin  of  the  cock  projected  l>ej 
turned  gurfacA  of  the  barrel-hollow ;  s 
the  optning  in  the  barrel-cover  eaugbt 
the  end  of  the  cock-screw.  The  tap 
screw,  aa  well  as  the  steady-pin,  was  sn 
and  no  further  trouble  resulted. 

Diamond  ^End-Pleoe  not  Borewod  S 

The  security  of  jewels  in  their  settii 
their  "  seats  "  cannot  be  too  carefully  a 
to.     It  matters  not  to  which  kind  of  wi 


meet  the  "hole  setting,"  the  o 
of  the  wat<;h  will  cause  tba  bole  t 
loose.  Hud  the  teeult  willy  ba  that  thrw 
jewel-hole  being  "  toppla^"  Um  ptTot 


J  "toppW 
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liBTe  a.  Teaalt  limilac  to  a  tighl  hole. 
the  conibuit  pressure  resulting  from 

will  c&uae  much  irregiilaTity,  as  if  tht 
a  too  auall  for  the  pirob.  jgain,  if  i1 
hat  there  is  very  little  epiu  between 
1 "  of  the  balance,  and  the  cock  jeoet 
:t  is  more  than  probable  that,  as  tht- 
Tibrate*  the  jewel  setting  will  bt 
apon  the  '*  ball "  of  the  balatice.  Th& 
eda  DO  further  renuuk. 
solar  QoinK  of  VerE*  Wateha*. 

Tery  comnion  complaint  that  vergt- 
"go"  irregularly.  Many  are  the 
hich  prodace  such,  but  tliere  ia  cine  to 
which,  if  attended  to.  wilt  save  a  deal 
Die,  and   assist   in    producing    better 


It  ia 


r  the  opening  in  th<j 
excesBiveiy  "  wide,"  and  that,  when 
ator  (or  curb)  ia  somewbat  central,  the 
s-apring  acts  fairly  and  freely  between 
>  ;  but,  as  the  curb  is  moved  towards 
to  check  a  "  gaining"  of  the  watch. 
Eucceaaive  movement  of  that  curb  the 
Q -spring  becomes  pressed  inward 
thecentreof  the  watch,  wherebythe 
D-spring  ia  so  forced  from  ita  free 
at,  instead  of  the  r^ulating  tending 
the  watch  to  lose,  the  opposite  effect 
^.  Therefore,  it  should  be  always 
by  jobbers  that,  when  the  cnrb  is  at 
iw  " — i.  e,,  nearssb  tii  the  pendulum- 
nd — the  spring  should  be  qoite  free 
le  curb  (whether  it  be  by  pins  or  other. 
nd  that,  as  the  regulator  is  moved 
"  fast,  the  pendalum.spriDK  be  free 
»  curb.  Also  that  the  freedom  of  the 
n^iprinK  between  such  curb  be  limited 
four  times  the  thickneaa  of  the  apriog. 
be  attended  to — other  points  of  the 
ing  fair — better  time  and  teenlts  may 
I  from  the  mucA^KMd  Terga  watch, 

ver  'Watch  "Vall-off"  or  Stop. 
'  be  noticed  that  some  lever  watches 
)   potence   roller  hollow    turned  out 
ill  eite,  and  when  sacb  is  the  case  we 

the  "  chain  hollow  "  freedom  leaves 
of  the  potence  somewhat  thin.  It  bag 
1  that  by  the  removal  of  the  potence 
t  of  "  pllera,"  the  circular  form  of  the 
How  has  been  destroyed — inasmuch  as 
.  port  of  the  potence  has  been  forced 
y  the  pressure  of  the  plien,  and  when 
without  being  noticed  endangers  the 
of  the  roller — tabJe-roller,  Inetancee 
nrred  that,  merely  by  the  excess  ol 
e  of  the  balance-staff  pivots  in  their 
be  edge  of  the  roller  has  rubbed 
the  pressed-in  part  of   the  potence. 

in  a  "  noise,"  when  listened  to,  and 
I  vibration. 

(To  be  conltniMd.) 


THE  LATHE.— XU. 
f  Fbbd.  HorFNANN,  EDgineer. 
andle  is  riveted  into  the  crank  when 
I ;  the  hole  may  be  drilled  a  little  oval, 
an  easy  thing  to  do,  to  prevent  the 
orking  loose  and  taming  round,  and 
ter-sink  should  not  be  too  shallow, 
a  variety  even  in  handles  among  diffe- 
ters  (see  Pig.  1).  Some  make  the 
le  shape  of  a  trowel-handle,  and  some 
while  others  again  cover  their  handles 
>.  This  last  ia  decidedly  the  beat,  as 
the  handles  are  eiceaaively  cold,  and 
perhaps,  no  trade  in  engineering 
there  is  ao  little  exertion  required, 
.the- man  cannot  turn  to  any  great 
th  his  hands  very  cold.  Of  the  two 
athods,  the  last  is  the  eaaieet  to  torge 
and  to  the  taste  of  many  men  looks 
L  taming  the  crank  part  of  the  handle 
is  made  like  Fig.  2,  generally  in  a 
ck  ;  it  is  then  tnmed  and  bored,  and 
elded  on  to  any  length,  and  after, 
^led,  often  on  a  special  shaping 
used  lor  ahaping  radial  and  circalar 
This  plan  of  welding  on  a  piece  after- 
lUes  Uie  bosses  of  any  sised  handle 
■cd  on  quite  a  small  lathe.  The  boaa 
Irilled  and  bored,  and  tamed  att«r- 
i  a  ntandreL    We   now  come  to  the 


I  nrn  I 


lr^=2 


F3#t^ 


second  sliding  piece  of  tlie  slide-rest.  This 
should  overhang  the  third  piece  on  the  side 
remote  from  the  face-plate,  so  that  it  will  not 
be  in  the  way  of  any  work  fixed  for  turning, 
and  BO  that  a  hole  may  be  drilled  to  let  oat  the 
dirt  arid  water  (Fig.  3).  The  second  piece  ia 
formed  with  a  boss  on  the  under  side,  which  fits 
into  a  corresponding  recess  in  the  third  piece, 
and  in  which  it  should  turn  loosely,  but  wltit- 
out  any  shake.  This  circular  groove  allowa  the 
two  top  pieces  to  be  set  at  any  angle,  and  also 
prevents  the  two  locking  nuts  from  getting 
jammed  in  their  grooves  when  altering  the 
taper.  A  mark  should  be  made,  showing  when 
the  rest  is  set  parallel  with  the  centres,  and 
other  marks  may  be  pnt  on  with  advantage — 
For  instance,  taper  18  for  plugs  of  cocks,  &c. 
The  circular  gutter  for  the  locking  nuts  may 
either  be  square  or  V. shaped,  and  ia  cut  on  the 
lathe  (Fig.  4).  When  a  number  of  lathes  are 
being  made,  these  locking  nnta  may  all  be 
turned  at  once  on  a  plate.  There  should  be 
plenty  of  room  left  for  tightening  up  these 
locking  nats  with  a  spanner,  and  it  this  is  not 
done,  they  cannot  be  tightened  properly,  and 
the  consequence  is  that  in  turning  anything 
parallel,  the  slide  often  swings  round,  especially 
when  the  top  piece  ia  at  the  end  of  the 
second  piece.  These  nuts  may  either  lie  entirely 
under  the  level  of  the  slide  above  (Fig.  G),  in 
which  case  the  nnt  is  veiy  shallow,  and  a 
specially  thin  spanner  has  to  be  ased,  or  else 
they  are  made  to  lie  entirely  outside  the  slida 
(Fig.  G).  The  sliding  surfaces  should  not  be 
too  broad,  and  should  lie  cast  undercut  at  the 
ends  as  in  Fig.  7. 

A  variety  of  different  slips  may  be  used  In  a 
lathe,  they  must  all  of  them  be  able  to  be 
tightened  one  way,  and  it  is  better  to  usethose 
that  are  tightened  both  ways.  If  any  set- 
serewB  used  for  this  purpose  come  to  the  top 
of  the  lathe,  Uiey  must  be  arranged,  if  possible, 
so  that  they  ran  be  tightened  or  suukened 
when  the  tool  is  set  for  turning.  Blipe 
or  strips  may  be  cast  iron  or  wrought  i 
wrought  is  the  best,  as  it  will  not  break.  Tliere 
ia  always  some  little  difficulty  in  planing  or 
filing  and  chipping  these  strips.  They  may, 
however.be  easily  grippedinthe  vice, thus  (Fig. 
8)  by  nicking  two  pieces  of  wrought  iron  to  the 
same  shape  as  the  forging  of  the  strip.  As  the 
action  of  the  lathe  tends  to  push  the  slides  out- 
ways,  it  is  better,  if  possible,  to  have  the  slips 
arranged  so  that  the  solid  part  of  the  rest  takes 
the  pressure.  It  may  also  be  noticed  (Fig.  9) 
tbnt  the  accuracy  desired  in  turning  long 
spindles  parallel  is  derived  from  the  edge  of 
the  lathe  bed.  which  should,  for  that  reason, 
be  touched  as  littles*  possible  with  the  file.ond 
should  have  the  planing  macks  left  in.  In 
screw-cutting  lathes  the  slip  must  in  most 
arrangements  be  on  the  far  aide.  It  ia  a  great 
advantage,  especially  in  gap  lathes,  to  have  a 
good  length  of  saddle,  as  in  some  classes  of 
work,  say  large  pulleys,  fly-wheels,  &o.,  the 
saddle  must  come  as  idose  as  possible  to  the 
faceplate.  The  saddle  is  hollowed  out  at  the- 
bock,  so  that  it  can  go  back  as  far  as  possible, 
as  it  is  alvntys  bad  to  have  to  screw  out  the 
movable  centre,  especially  in  turning  anything- 
of  anudl  diameter,  when  the  work  is  apt  t» 
"  ride"  over  the  tool.  It  is  usual  to  provide 
the  saddle  with  a  locking  nnt  for  holding  the 
saddle  firm  in  cross  trnversing.  There  are  snelh 
a  large  number  of  different  arrangements  of 
gearing  made  for  feeding  the  slides,  for  turning 
with  two  tools  (in  which  case  the  cross  traverse 
Bcrew  is  right  and  left  bauoed),  and  for  sur- 
facing, &c.,  tiiat  it  would  be  l>e;ond  the  scope 
of  theae  remarks  to  describe  their  individual 
Hotion.  Nor  are  the  difficulties  in  turning 
generally  found  in  these  different  geats,  but 
generally  in  the  aimple  operations  of  chucking 
work,  setting  and  grinding,  and  packing  the 
tool,  arranging  the  speeds,  getting  the  belt  to 
itfl  proper  tension,  staying  long  spindles  or 
screwed  shafts,  and  in  ioew.cutUng,  putting 
on  the  change  wheels  properly.  No  matter 
how  true  the  lathe  is,  if  some  simple  principles 
are  not  attended  to  it  is  impossible  to  turn  out 
acourate  work.  To  begin  with,  in  sliding  shafts 
slide  them  both  wajs  up  and  down,  and  in 
facing  up  anything,  say  a  faceplate,  take  a  cat 
in,  and  then  a  cut  out,  for  it  the  cut  is  taken 
all  one  way  the  result  will  be  either  a  round  or 
hollow  faceplate,  through  no  fault  of  tlie  latlie.. 
To  see  it  the  saddle  is  square  to  the  bed  and. 
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fftceplttte  tttke  out  the  centre  and  put  in  a  bent 
icriber  tight,  then  turn  the  lathe  spindle  from 
one  Bide  to  the  other  (Fig.  10). 
To  be  tontinued,') 


of  Boston,  for   the  Fhiladelphia   Centenninl,       No.  53  will  be  excellent  in  a  not  very  In 

had  heaviest   for   Tubas;   middle  (or  Fedile,  ]  Cicgaa,  where    jet   aome    powerful  atopi 

Motors,  and  part  of  Qreai.    Thia  Instrument    liasired. 

ceived  the  price  medal.  I      No.  53.  not  of  much  uae,  as  Orguia  « 

V.  MoBK  THAM  Thesk  PBKSBUEKa.    It  wiU    ['upumatio  generally  w»nt  two  blowiata. 


THB    OUaAM:    A    COMPRBHEHSITE 
im^ATISE  OH  ITS  HANUFACIURE, 
PROCITBAL,  AND  LODGMEHT." 
Bt  John  Watson  Warman, 

^(KCiata  efl\i  CoHigg  «/ Organiill,  Idndon. 

■PART  I. -GENERAL  TREATMENT  IN 
MANUFACTURE, 
p.  Four  STonuati.  4G,  Eeariea,  to  Tubas ; 
Middle  to  Pneumatic,  and  remainder  of 
Solo,  and  whole  of  aweli,  and  Ped.  Heed- 
and-CboruB  portion.  46  (see  also  Nob.  4  and 
11  a.),  HeaviBBt  to  Tnbaa  ;  Middle  to  Pneu- 
matic, and  remainder  of  8olo.  and  Swell  Reed- 
and-ChoruB,  and  Pedale  Keed-and-ClioruB  por- 
tions. 47  (aee  ales  Noa.  4  and  11  a.)  like  No. 
46.  except  that  Middle  wind  includes  Oreat 
Beeda.  For  Not.  4S  and  49  see  Nob.  19  and  20. 
See  also  at  end  of  these  Inbtancis  (11,  z.) ; 
'  also  BoBBowiNSB  (26  e.  to  end). 

q.  No.  45  ia  considered  by  author  the 
beat  arrangement  here.  It  will  be  seen  that 
the  diiiaion  cf  the  Swell  for  the  purpose 
at  supplementing  the  Pedale  ia  not  given 
in  thia,  but  in  }ios.  46  and  47;  the  reason 
being  that,  although  the  presence  of  the  Choir 
provides  as  before  for  the  Pedale,  and  it 
la  now  more  than  ever  neceasary  that  the 
Swell  be  able  to  hold  its  own  (for  not  onl; 
are  there  three  other  Manuals  present,  bat 
Pneamatio  action — which  here  is  of  coars 
ceesaiT, — will  or  ought  to  enable  them  all 
united),  yet  dl  game  time  this  very  circumatance 
renders  it  neceaeary  that  Pedale  be  commensu- 
rate ;  therefore  when  Ped.  tmall,  or  part  of  SoJo 
in  bow,  or  whole  of  it  nnal!,  or  Swell  well  able  to 
take  care  of  itself,  or  Choir-to- Great  absent 
(thia  last  here  ought  never  to  be,  lee  Spbcifi- 
cationb),  then  under  one  or  more  of  these  it 
becomes  a  consideration  whether  No.  46  (i 
a^  Nob,  4  and  11,  a.)  shonid  not  be  used  i 
atead.  No.  47  (>f  also  Nos.  4  and  11  a.) 
should  not  be  used  unless  the  Organ  is  under. 
reeded  or  great  !Beed-power  is  desired. 

t.  It  will  be  Been  that  no  arrangement  ii 
eiTen  for  one  pressure  throughout  en  ' 
Pedals ;  the  reason  being  that  more  thftn 
preuure  on  that  department  may  be  now 
looked  on  as  essential  {k*  reaaona,  10,  e.),  and 
the  necessar;  npace  for  the  two  Front-boarda 
tnuif  now  be  allowed.  The  Ped.  hae  to  provide 
Base  for  delicate  Choir  aa  well  as  Tubas  (which 
now  with  Lhree  pressures  ought  not  to  be  ra- 
trtncted  in  theirpower  b;  wind  conaiderationa), 
and  it  is  obvious  it  cannot  do  thia  thoroughly 
with  only  one  preasore.  In  consequence  of  this 
tbe  difBculty  with  the  16(t.  Seeds  before-men- 
tioned (me  11,  n.)  will  not  aziat  here,  for  tbe 
Swell  Beeda  will  be  powerful  in  any  cage,  and 
even  it  16tt.  3weU  Beed  ia  absent  (which,  as  a 
rale,  it  certaiolf  ought  iu>t  to  he)  a  Svb-od.  to 
BitM  on  itself  is  generally  practioable.  and,  if 
there  be  no  16ft  Beed  either  in  Swell  or  Great, 
onght  to  he  insisted  on. 

S.  In  lai^er  Initramenta  the  Great  will  have 
a  16ft.  Bead  as  a  matter  of  course,  but  a  pre- 
ferable method  (where  it  is  not  advisable  to 
have  more  than  one  16tt.  Manual  Beed)  will  be 
to  put  a  second  ISft.  Beed  of  soft  tone — a  free 
reed  will  be  here  excellent — on  the  lighter- 
preNnre  portion  of  the  Pedale;  the  Begister  -7'°' 
running,  as  do  the  Fines  of  this  portion,  *"  ' 
GOG,  and  ol  eonrae,  like  them,  included ' 


No.  54.     Preceding  holds  goocL 
No.  55  ia  a  simple  and  handy  arrangemi 
irticularly  with  small  Pedals. 
No.  56  not  (in  author's  opinion)  worth  f 
ting  two  pressurea  for  in  bo  small  an  Organ. 

e.  Other  arrangements  may  occur  to  any 
telligent  Builder. 

f.  It  wOl  be  understood  that  these  all  h 
._>[]ually  good  when  Organ  has  a  distinct  Ba 
voir  for  the  lighter  pressure,  but  Feeders,  thoi 
.ittached  only  to  tbs  heavier  Receiver,  areeit 
\7hole-drop  or  Double-acting.  And  it  will 
iilso  borne  in  mind  that  both  this  IbI 
:iTTangement  and  the  Combined  Bellows 
<<n1y  recommended  (and,  in  fact,  intends)  wl 
r[>om  is  scarce.  StjU,  with  observance  of 
foregoing  arrangements,  a  satisfactory  ret 
may  BO  be  obtained.  It  ia  assumed  throughi 
that  Organ  will  not  be  larger  than  one  bloi 
— at  all  crenta,  an  adult — un  supply. 

g.  Set  further  in  BlsBKVOins  (15,  e.). 
■•  Dbtekkihation. 

h.  It  will  be  apparent  that  the  Deterai: 
tion  of  the  actual  pressare  to  be  employsdi 
matter  of  vpry  great  importance ;  it  is,  li< 
i:Ter,  nut  fully  gone  into  here  for  reasons  wh 
iirs  given  a  little  farther  on.  Choice  of  Num 
of  distinct  pressures  ia  for  obvious  reaaonsm 
fnlly  treated  at  this  stags. 

i.  8t»  also  carefully  in  Bobbowinos,  [ 
ticolarly  from  one  Clavier  to  another. 

•   CHOICI   of  NuMBBa  OF   PBRBanBIB. 

j.  The  Determination  of  the  number  of  < 
tinot  pressures  that  ahaU  be  employed  is  tret 
iit  thia  stage  mors  fully  than  the  choice  of  ei 
pressure ;  and  for  this  reason,  that  while 
latter  can  within  wide  Umita  be  varied  at  pi 
dure  after  the  entire  Instrument  haa  been  ) 
'int,  it  will  be  obvious  that  such  laying  ODtn 
I  be  inevitably  much  aSecttMl  by  the  numbi^i 
different  presBures  selerted,  for  althongb 
iqnare  content  of  the  wind  supply  may  leo: 
I  the  same,  yet  tbe  shape  and  arrangement 
,  Bellows,  and  the  Framing  necessary  tor  t! 
:lupport  will  require  modification  accoidin, 
See  folly  in  Ginirai,  Absanqeiiiiht. 

k.  We  may,  I  think,  with    conOdenca 
jown  these  three  chief  rules   (to   a   cerl 
[12,  a.]  But,  as  almady  seen  (7.  f.),  wherf    giteut  antagonistic  to  each  other)  ;_ 
,.-;.,:„;..j:*.- « ;<^,_  I      -    That  more  pressure  than  0 


be  necessary  to  go  at  length  here 
ticulnr  instances ;  the  Heaviest  wind  will  gene- 
rally take  as  before  the  'I'libas,  with  perbapa 
the  Pneumatic  to  Draw  or  Composition  Action, 
if  there  be  such ;  tbe  neiUto-Heav.  will  take 
Touch,  Fneumatic,  and  remainder  of  Solo  (or 
portion  of  it),  and  perbapa  a  portion  of  Pedale ; 
the  remaining  two  pressures  will  be  appor- 
tioned on  same  rules  as  in  tbe  Instances  already 
I.  As  pressures  increase  to  even  more  than 
it  will  be  very  easy  to  apportion  with 
regard  to  dae  eSect ;  in  very  large  Instruments 
very  powerful  pressures  will  be  required  as 
Motors  for  the  Compoattion  Action,  as  at  the 
Albert  Hall ;  but  Organs  of  this  magnitude  will 
as  a  rule  be  undertaken  only  by  those  who  are 
well  experienced  in  every  part  of  the  Instru- 
ment, and  it  would  be,  in  fact,  an  impertinence 
in  the  present  writer  to  lay  down  rules  for  their 
guidance.  I'he  aim  has  been  in  this  portion  of 
the  work  to  point  out  how  thesmalleat  numbers 
of  pressurea  may  be  best  economised. 

w.  It  must  have  been  observed  that  the 
keeping  the  Ped.  wind  distinct  from  the  Manual 
merely  for  avoidance  of  assumed  chance  of  dis- 
turbance of  latter  has  been  totally  ignored,  and 
it  will  be  aa  clearly  seen  how  vexatious  and  mis- 
chievous a  restriction  such  a  procedure  would 
have  become.  This  ia  fully  gons  into  in  Choice 

OF   NcrUBBB   OF    pBBeBDBBS  (UCxt  Sub-diuilion 

12,  q.  to  18.  a.). 

Z.  The  large  Instrument  built  by  Bryceson 
for  Mr.  Holmes,  of  Begent'e  Park,  has — Echo, 
ojifl  half  inch;  Choir,  2in.;  Great  entire  and 
Swell  Flue,4in. ;  SwsU  Beads,  Pedale,  and  Solo, 


y.  The  Organ  built  by  Mr.  W.  Hill  for  the 
Panopticon,  Leicester-square,  London,  had  ~" 
distinct  pressures. 

Z.  It  is  necessary  to  bear  in  mind  that  all 

preceding     arrangements     are   as     supposing 

Bellows  of  naual  or  regular  form — that  is,  an 

ordinary  Horizontal  Receiver  with  two  or  morr 

hinged  single-action  Feeders  of  total  area  not 

exceeding  (or  not  miieh  eiceeding)  the  total  area 

of  Receiver  :  the  lighter  pressure  either  with  a 

pressure    throughout    entire  i  ^*!,"°'%  7'"''"'*  .""y    ^^^T"  ■?f    '*/'""' 

on  boinK  that  .Sore  than  one    ^«^'^*"'  °^'°'■'"  '^  J""*  "^^  '^^  "^^  "  '^'=''°°- 

'"""  '"*"  "•"■    lectmg  valve. 


ipace  is  limited  it 

to  forego  the  two  pressures  or  obtain  them  wim 
but  one — a  Conibtnoiion — Bellows  (7,  g.)  ;  in 
such  event  the  Apportionment  should  be  so 
managed  eilherthat  the  lighter  supplies  a  very 
imall  portion  of  the  Pipe-work,  or  elae  a  con- 
nderabU  portion  of  it.  or  else  that  every  Begister 
parfaleg  of  the  two  pressures  :  it  will  beseen  that 
the  object  in  all  three  cases  is  to  prevent  thi' 
Bellows  being  at  any  time  practically  converts  i 
into  one  in  which  tbe  Feeder  area  palpably 
exceeds  tbe  area  of  Receiver,  that  is — wit:i 
Combined  Bellows — the  area  of  the  Upper- 
board  giving  the  tuavUr  pressure, 

b.  The  first  method  would  be  attained  bv 
(No.  48)  placing  Choir  on  lighterandeverytb 
else  on  heavier,  or  (No.  49)  bottoms  of  Swe! 
Seeds   and   of   Swell   Chorus  on  lighter,  ani 
everything  else  on  heavier. 

C,  Thesecondadmitsof  more  vBrietj.thus  :- 

No.  50 ;  All  Mnnaals  on  lighter,  Pedale  only  o 

cr.     51,  Great,  Ped.,  and  Choir  on  lightei 

well  only  on  heavier.    5S,  Beeda  only  (oi 


ably  add  to  tbe  elaboration  of  the  lustrums 

2.  That,  setting  aside  Mechanical  Motors 
Solo  Organ,  very  excellent  results  can  be 
tained  with  but  one  pressure. 

3.  That  a  properly  complete  and  deveii 
Instrument  even  though  not  large,  ^demi 
more  than  one  pressure. 

To  apply  these  we  may  obcMre  the  fol 
ing:— 

1.  One  Matrmal.     With  bnt  one  Manual 

author  would  strongly  reprahsud  any  divi 

of  pressure,  one  being  sufficient  in  all  but 

I  exceptional  cases  {tee  Ihstancxs,  10,  i.). 

i.»„™.j »  ~_n.--'         111.  Two  Han*.     With   not  more   than 

than  one  pressure  aJmost  as  strongly  u 
hut  one  Man.,  unlsst  either  the  Organ  bt 
large  for  one  person  to  blow,  or  there 
Pneumatic.  And  both  these  Ual  are  undsau 
in  this  case  i  however  large  and  compk 
two  Man.  may  be,  still  it ' 


n  of  them  on  the  heavier.     53,  Pueii 


Part'  Sub-octave  to  Ped."     The    performer  ■  *  J^"^"    ,  ...    u       ■         =.   n  ,.-         7 

will  thus  have  not  only  an  alternative  16ft.  -  ^2^=  "^^J  Z^^L^IT^.r.^' 
R«d  on  his  Pedale,  but  asoft  useful  32ft.  Beed    ^'.i.^.^.^L  "h  pJ»1„  nl 
"3  Q  G ;  the  break  hoing  covered  by  the 


continuity  of  the  loud  Ped.  Beeds  as  that  o'f  tbe 
Flnea  is  by  the  Flue  Chorus  of  the  same  Seo- 
tion.  Here  it  is  that  the  apportionment  o(  two 
pressures  to  the  Pedale  ia  so  valuable. 

t  The  new  Organ  in  Manchester  Cathedral, 
by  Hill,  haa  its  heaviest  Presenre  for  Tuba  and 
Horntonii!  Flute,  its  middle  for  Ptimmalic,  and 
the  whole  of  remainder  on  the  lightest,  thia 
latter  being  2(  inches  only. 

U.  The  Organ  bnill  by  Hook  and  Hastings, 

•  AUrlcfaUKHTTBl. 


third  Man. :  and  in  point  of  laot  ths  Ib^si 
finer  the  InstmmMit  the  more  nnadishi 
will  it  be  here,  for  the  want  of  tbe  i 
Manual  will  seem  more  exBEpsrating  1 
there  be  present  «o  many  Registers  that  n 
suitably  have  been  placed  <hl  it.    See  also  '. 


the  heaviei 
55,  Pneumatic  and  Pedali 

d.  The  third  method  would  be ;— 

No.  56,  Trebles  on  heavier,  and  Basses  on 
lighter. 

See  also  Borrowings  (EG  e.  to  end). 

No.  48  will  be  very  useful  for  amall  S-Man. 
Organ — in  fact,  with  this  number  of  Man>i. 
be  regarded  03  the  normal  arrangement  witli 
Combined  Bellows. 

No.  49  is  inferior. 

No.  50  is  only  recommended  when  Pedale  in. 
commensurate.  case  a  second  pnsaurB 

No.SliseiceUentwhenSweUinaommensnrati-.  Iconise;  so  also  doss  it  wfaca 


jnd). 
n,  TAfm  Mmu.,  ons  a  Choir.  When  I 
are  Great  Swell  and  Ckotr  &  SMoad  pra 
may  be  viewed  ss  highly  dstiroUs,  slth' 
not  absolutely  lueswsfy  naleas  the  tone 
Swell  and  Great  united  will  b«  toobeai 

satb 
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too  Urga  for  ono  peraon  to  blow,  for  it 
ibvioualy  be  nnwiee  to  provide  ft  «e«on<l 
withoutavailing  oneself  of  the  oppor- 
br  whangs  of  preaaure.  More  than  tiro 
es  are  not,  aa  a  rule.  Iiere  advocated, 
ry  really  complete  InstruniPDt  must 
ur  ftlanuals,  and  it  may  be  anid  that  all 
^ntial  effects  of  which  th^ie  three  Maiw. 
abls  are  producible  with  no  more  than 
eMDlM;  when  the  third  manual  ia  a 
(can  the  eaee  is,  of  coiime.  different— «eo 
See  aldo  BoBRoiriHaa  (2fj,  e.  to  end). 
(To  be  eontinuecl.) 


aUNPOWDER.-!. 
Bt  Jouh  Jobefh  Lake,  F.M.S. 

FarMcrly  o/tht  Oydwrnt  VffartmcnI. 

date  of  the  ioTention  of  gunpowder  is 
st  in  the  miata  of  antiquity,  and  it  it 
le  that  the  material  we  know  as  such 
idually  discovered,  for  wp  find  mcution 
>ral    combustibles  that  do  not  accord 

with  it. 
ed  i^ves  a  tranalation  from  the  Qentoo 

follows  :— •'  The  n:a(;iatrote  shall  not 
ar  with  mj  deceitful  machine,  not  with 
d  wenpons,  nor  with  cannons  and  guns, 
'  kind  of  firearms."  Assuming  thia  re- 
OB  Srst  written,  unimproved  by  later 
or  copyists,  it  gives  tho  invention  a  very 

truing  the  above  law  Halhed  says  : — 
U  no  doubt  strike  tlie  reader  with 
to  find  a  prohibition  of  firearms  in  ra- 
'  juch  untathoniable  antiquity,  and  will 
y  benca  renew  the  suspicion,  which  has 
en  deemed  absurd,  that  Alexander  the 
.id  absoluttrly  meet  with  some  weapon 
kind  in  India,  as  a  passage  in  Quintua 

eeems  to  aacertaio.  Gunpowder  has 
lown  in  China  as  well  as  in  IlindMtr.n, 
t)nd  all  periods  ut  investigation.  The 
irearms'  is  literally,  Sanscrit,  agiueaeier, 
3n  of  fire ;  they  describe  the  first  species 
3  have  been  a  kind  of  dart,  or  arrow, 
Hlth  fire,  and  discharged  upon  the  enemy 
l>amlioo.  Among  several  cKtraordinary 
ies  of  this  weapon  one  wns  that,  aftur 
jiben  ita  flight,  it  divided  into  several 
e  streams  of  fiamo — each  of  which  took 
.nd  which,  when  once  kindled,  could  not 
nifuiahcd  i  but  this  kind  of  ngneeoater 
lost.  Ciinnon,  in  the  Sonacrit  idiom  is 
ihtl.agnat,  or  the  weapon  that  kills  a 
1  men  at  once — from  shetc,  a,  hundred. 
ineh,  to  kill;  and  the  Fooran  Shiiaters 
ries  ascribe  the  invention  of  thcee  dc- 
■e engines  to  Strihookcrma,  theartist  who 
?d  to  have  fi^rged  all  the  weapons  tor 
-  which  was  maintained  between  Dewta 
ioor  (Devata  and  Aasura),  or  the  good 
1  spirit  for  the  space  of  100  years."* 
great  wall  of  China,  built  U.C.  231.  has 
i3Ten  concerning  which  it  is  said,  *'  the 
F  the  emhraBnres  are  pierced  with  small 
imilar  to  those  need  in  Europe  for  the 
)a  of  the  swivels  or  wall-pieces.  The 
f)pe:tr  to  be  part  of  the  oHginikt  construc- 
the  wall,  and  it  seems  difScult  to  assign 
1  any  otiior  purpose  than  that  of  resis- 
)  the  recoil  of  fire-amis."t 
na  carried  the  antiquity  of  powder  very 
tnd  refers  to   Virgil,  where   the  hitter 

to  Salmoneus'  attempt  to  imitate 
r.I  Tocome  to  more  rec*nt  times.  Itis 
.hat  the  Arabs  used  gunpowder  at  the 
t  Mecca,  i.B.  OIK),  and  it  is  highly  prob, 
kt  Roger  Bacon  obtained  his  knowledge  of 
the  en  lightened  and  polished  Saracens  of 
during  his  travela  in  that  country,  a 
r  concerning  it,  written  in  the  year  i2V}, 
;  in  the  collection  at  the  E3curia1.§  The 
19  no  doubt  acquired  their  knowledge  of 
India  or  China.  Bacon  made  the  eeocet 
:no«n  in  Latin,  according  to  the  custom 
iine,  concealinf;  one  of  the  ingredients 
he  words  lira  nope  ciiiti  uuid/c.  which 
ince  been   shown   to  be  the  tetters  of 


earhonum  palvtrt,  powder  of  charcoal,  trana- 
poied,  and  thia  with  snlphnr  and  saltpetre, 
named  by  him  distinctly,  completes  the  in- 
ffrediente  of  gunpowder.  Bartholdui)  Schwartz 
(t33(i),  Gonatantine  Aaalzen,  and  Polydore 
Vergil  amongst  moderns,  have  respectively 
had  the  honour  of  the  invention  assigned  to 
them ;  but  Bacon  knew  of  it  previonSy,  and 
did  not  even  claim  it  as  hia  own,  as  is  proved 
by  his  description  of  the  cracker — "  the  cLildish 
amusement  wUch  eiista  in  many  parts  of  the 

Firearms  were  known  in  Florence  in  1325, 
and  theyappear  in  the  public  acoouiitsof  France 
in  1335—1315.  Chased,  a  Hindu  poet  (a.d. 
ISCXI),  Bpeaka  of  their  loud  report. 

The  awkwardness  of  the  matchlock,  and  rude 
character  of  the  cannon  at  firat  constructed, 
were  serious  impediments  in  the  way  ot  the 
Ijenurjl  use  of  gunpowder  in  war — in  addition 
to  the  pertinacity  with  which  mankind  adhere 
to  old  habits  and  associations.  To  use  his 
muti^hlock  the  poldier  required  a  powder-finsk, 
touch-boi,  leathern  bag  of  bullets,  and  burn- 
ing match.  I^'urther,  he  had  to  carry  a  sword 
for  defence  when  his  piece  was  discharged, 
bayonets  net  having  been  invented  until  a 
later  period,  and  a  rest  for  his  miitchlock  as 
high  as  his  shoulder.  Bows  and  arrows  long 
main tai nod  their  ascendency  in  consequence  of 
theae  defects,  and  were  preferred  so  lute  ns  the 
timeot  Queen  Elizabeth.  Sliakeapeare  alludes 
to  the  preiudice  against  firearms  and  villEiinous 
saltpetre,  itt  Uotspor'a  description  of  a  dandy, 
who  told  him 

Th'it  lillaisuiu  mltu-trs  eVoul'dbo  i^'d 
Out  ot  tlie  bowel!  01  tlie  hamlm  eutb, 
Wbieh  manrniin-xllnll  tclluwluulilutroT'd 


1693  they  were  bound  to  supply  Government 

with  SOO  tons  of  saltpetre  atX38  10a.  per  ton 
in  time  ot  peace,  and  .£45  during  war. 

During  the  war  of  the  French  revolution 
France  was  in  difficulties  about  this  prepaia- 
ration,  and  Napoleon  appealed  to  thp  men  of 
science.  A  commission  waa  appointed,  and 
"nitre  beds"  were  established.  Old  walls 
were  appropriated,  demolished,  and  the  debris 
placed  in  tneae  beds,  with  lime,  wood  ashes, 
and  all  kinds  of  refuse,  and  they  were  hence 
tendered  independent  of  foreign  supply. 
Glauber  had  previously  given  a  description  of 
this  process. 

The  saltpetre  of  commerce  requires  pnriAoar 
tion  before  it  ia  fit  for  the  manufacture  of  gun- 
powder, to  remove  the  foreign  salts  and  other 
impurities  that  are  always  more  or  lass  mixed 
nitb  it.  When  it  is  dissolved,  earthy  matters 
sink  to  the  bottom,  and  lighter  fioat  on  the 
top.  and  are  skimmed  off.  Chlorides  of  calcium 
and  magnesiam  are  separated  by  the  nitrate 
of  potash  being  less  soluble  in  water  and 
forming  itself  int«  crystals,  whilst  the  others 
remain  in  solution.  Other  salts  are  removed  by 


•s  Tmnsli 


l.,Ea.  17S1. 


utu-imll«l.iriniii;i 


Saltpetre  crystallises  in  rhombic  prisms ;  the 
solution  in  water  does  not  act  on  litmus ;  it 
baa  a  cooUng,  saline  taste;  it  fuses  at  about 
616°  Fahr,,  and  tliia  operation  requires  care,  aa 
it  underi^oes  partial  dacoinposition  at  a  high 
temperature. 

Silltpetre,  in  the  Government  powder  milll, 
after  having  been  trebly  refined,  is  melted 
into  cakes.  When  required  these  are  well 
brushed,  and  then  broken  into  pieces  by  » 
wooden  mallet,  and  ground  in  the  saltpetre 
mill  until  B-jfficiontly  reduced  for  the  pieces  to 
""■l'.''^.' ''1'.'',''?"',*"''_'1^,T''''*'"'''  P^**^  through  a  fine  wire  aieve,   worked  in  a 

covered  hopper,  or  large  funnel,  formed  of 
wood,  a  tub  to  receive  the  saltpetre  being 
pl:uKd  below.  A.  cushion  is  placed  between 
the  tub  and  hopper,  to  keep  the  lighter  particlea 
of  the  salt  from  flying  oS.  The  French  pre. 
vent  their  nitre  from  forming  into  cakes  by 
evaporating  it  under  ebullition,  which  dries  it 
in  a  disintegrated  state. 

The  sulphur  is  purified  by  sublimation  or 
melting.  By  sublimation,  sulphur  vapourising 
at  17u  Fahr.,  all  impurities  ore  left  behind. 
In  melting  the  heavier  impurities  sink  to  the 
bottom,  the  hghter  ones  rise  to  the  top,  so  that 
the  intermediate  portion  is  pure.  The  sulphur 
is  not  employed  as  being  essential  to  gunpow- 
I  dor,  its  use  being  purely  utilitarian.  It  gives 
'  solidity  to  the  mass,  and  any  other  ingredient 
'  that  would  answer  the  purpose  without  affeot- 
!  ing  the  relations  of  carbon  and  saltpetre  would, 
I  unlens  vitiated  by  some  other  circumstances, 
audwer  the  same  purpose.  The  l>est  sulphui 
for  these  purposes  is  procured  from  Sicily  and 
other  volcanic  districts. 

Proper  proportions  of  the  ingredients  being 
placed  in  a  charge  tub  in  alternate  layers — the 
greater  the  number  of  the  layers  the  better — 
they  are  mixed  by  means  of  a  prcnged  wooden 
instrument  worked  by  a  handle  at  top.  When 
this  mixture  has  been  satisfactorily  accom- 
plished they  aro  passed  throughafine  brass-wire 
sieve  and  wooden  hopper  or  tunnel  into  another 
tub  and  stirred  as  before.  This  is  one  method 
amongst  others.  The  ingredients  are  then  car- 
ried to  the  powder-mill,  in  which  is  fixed  a  stone 
bed,*  and  on  this  two  millstones,  weighing  b 
tween  three  and  four  tons  each,  revolve.  Tl 
mixture  is  equally  and  carefully  spread  on  the 
bvd,  all  dust  that  may  have  arisen  being  care- 
fully swept  off  the  apparatus.  The  charge  is 
levelled  by  several  revolutions  of  the  stones  and 
then  sprinkled  with  a  little  cold  water  from  a 
copper  watering  pot.  The  quantity  o(  water 
supplied  depends  on  the  state  of  the  stones  and 
the  hygrometrical  condition  of  the  atmosphere 
at  the  time,  according  to  the  judgment  of  the 
attendant.  Not  more  than  42Lb.  are  allowed  as 
a  charge.  The  strength  of  the  powder  depends 
I  murli  on  tho  rapidity  of  tho  revolution  of  the 
j  miUitonea  as  well  as  the  length  of  time  of 
trituration,  for  with  a  velocity  of  7i  revolutions 
a  minutt-  lor  three  hours,  powder  of  equal 
strength  has  been  obtained  to  that  of  other 
chargca  worked  for  five  hours  with  a  velocity  of 
I  ij  revolutions  per  minute.  Three  hours  are 
'  an  avemge  time  for  this  operation,  but  it  has  to 

*  Sanilfltous  is  not  BC  (or  Uis  purpose  on  ocooaat  of  the 


—  KiiiBUcuriIV.,Pt.l. 

For  the  mnnufacture  of  gunpowder  it  ia 
necessary  that  the  ingredients  should  be  of  the 
greatest  jvoasible  purity.  Government  diar- 
coai  ia  prepared  from  alciec,  willow  or  dogwood. 
Braddock  in  a  Meniair  on  Chinpoadtr,  aays  that 
the  grambuth  plant  (Cyfiiui  cajan)  and  milk- 
bcdge  (Eujihoiiia  (irocuKi),  and  the  FnrJtiii- 
soitia,  are  suitable  for  it;  aa  are  also  poplar,  lime, 
hori^e  chestnut,  chestnut,  hazel,  and  others. 
When  the  wood  has  been  selected  it  ia  cleared 
of  bark,  cut  into  pieces  of  convenient  size,  and 
distilled  in  iron  retorts.  It  is  more  suitably 
prepared  in  this  way,  and  the  produota,  such 
us  pyroligneous  acid,  lost  in  the  old  way,  are 
preacrved.  The  charcoal  having  been  powdered, 
and  oil  Imperfect  pieces  removed,  it  ia  now 
pustied  through  lawn  sieves,  ground,  and  then 
paaaed  through  a  bolting  aieve  of  brass  wire 
until  its  particles  are  reduced,  as  near  as 
po^ible,  to  the  same  size  as  those  of  the 
saltpetre  and  sulphur,  eo  as  to  enable  them  all 
to  mix  together  in  the  moat  intimate  manner. 
The  powder  mudu  from  charcoal,  prepared  in 
iron  cylinders,  ia  known  ns  "  cylinder  powder." 
that  from  pit  charcoal  is  called  "  pit  powder," 

Saltpetrt',  or  as  otherwise  namod  nitre, 
nitrate  ot  potash,  or  potaasic  nitrate  (SO^Ko) 
is  a  compound  of  nitric  acid  and  potash.  The 
commercial  saltpetre  of  this  country  comes 
from  India,  where  it  is  obtained  from  the  soiL 
Its  production  ia  aided  by  art.  The  grass  of 
the  country  is  burnt  and  left  exposed  all  the 
winter  in  this  state;  tho  salts  reieased  by  the 
fire  are  washed  into  the  vallejs  during  the 
rainy  season,  where,  exposed  to  the  heat  of  the 
aun,  the  mniature  is  evaporated,  and  the  salt 
is  left  mixed  with  tho  soil,  or  ia  found  in  a 
state  of  elHorescence  upon  it.  There  are  many 
oontrivances  to  coUeut  the  saltpetre ;  the 
streams,  fur  instance,  are  led  into  reservoirs 
or  tanka,  where  the  solution  becomes  concen- 
trated by  solar  evaporation,  and  is  afterwards 
reduced  to  a  solid  state  artificially.  The  salt 
is  also  procured  from  the  soil  by  digging  large 
pits,  and  the  nitrous  earth,  which  is  comuionly 
of  a  whitish,  black,  or  red  colonr,  is  deposited 
iu  them  with  water  and  kept  well  stirred. 
When  tho  solid  matter  has  subsided  the  water 
ia  drawn  oft  into  iinother  smaller  pit,  the  clear 
part  collected  from  tho  top  and  evaporated, 
leaving  the  solid  a'tlt.  In  warm  climates  the 
earth  becomes  extensively  impregnated  with 
this  salt,  which  is  washed  out,  and  the  soil,  in 
about  a  year,  becomes  again  iuipregnated,  il 
spread  out  and  exposed  to  the  atuiosphero. 
lly  the  charter  ot  the  Bast  India  Company  ot 
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be  left  to  t^e  judgement  of  the  millmui,  for 
when  B,  dharge  idbj  be  thought  to  be  neafl; 
completed  an  nnexpected  change  ma;  occur 
vhich  tnaj'  render  fuilher  vorking  oecesaary, 
owing  toan  alteration  in  the  state  of  tbe  atmo- 
sphere, which  materiallj  aSecta  the  procOM. 
When  it  baa  arrived  at  the  condition  technically 
known  aa  alive,  it  glidae  from  beneath  the 
stones  witboat  attaohiog  itaetf  to  them,  and  is 
then  conveyed  to  the  preaa-room.  At  this  stage 
a  umple  is  taken  and  granalated  hj  a  hand- 
engine  for  proof.  In  the  preBS-room  the  mill- 
cake,  as  it  ia  DOW  called,  is  laid  in  the  press  in 
layers  3in.  thick,  a  copper  plate  being  laid  be- 
tween each  layer,  until  the  preaa  ia  full,  and 
anbmitted  to  preuure. 

Pressure  was  not  used  in  the  early  mannfac- 
tore  of  gunpowder,  but  it  is  neceasarj  to  enable 
the  grain  to  resist  deterioration  from  moisture 
and  transport.  The  dnration  cf  the  preasare 
depends  much  on  the  state  of  the  atmosphere. 
When  Uie  cake  is  in  a  proper  condition  it  i« 
removed  from  the  press  and  broken  with  a 
wooden  maul,  placed  in  a  breaking  tioagh,  and 
then  fncther  broken  into  pieces  about  the  aize 
of  a  pea,  and  put  into  comiug  or  graining 
aievea.  Each  of  these  has  two  discs  of  Itgnnm 
Tit*,  which,  by  a  circular  motion,  further  reduce 
tbepieoes  until  the  grains  pass  throngh  the 
meabes  of  the  sieve  into  another  one,  which  only 
permits  the  duat  to  paw  through  it  into 
troni^ii  below.  The  grains  thns  reduced  a: 
placed  in  separating  sieves,  the  boles  in  which 
Mt  a*  ganges  and  prevent  the  passsge  of  all 
irregular  or  improper  pieces. 

The  drying  process  which  follows  is  nsnally 
oondnoted  in  small  rooms,  called  stoves,  heated 
by  steam  so  that  they  can  never  be  raised  to 
the  explosive  point,  but  the  proper  tempera- 
"  tura  for  the  operation  is  about  100°  Pahr. 
Small  quantities  of  the  powder  are  placed  in 
wooden  trays  which  are  laid  on  racks  in  the 
atove  and  so  exposed  tor  about  8S  honrs.  It  ie 
then  passed  Ihroagh  a  sieve,  consisting  of  ' 
inclined  planes  covered  with  fine  brass  n 
By  this  means  the  powder  is  oooled,  and  any 
Innpt  that  majr  have  been  formed  during  the 
operation  of  drying  are  removed. 

The  next  opera^n,  flaring,  is  perfanned 
what  are  called  reels,  covered  with  lawn 
canvas  of  a  kind  that  will  admit  of  dust  and 
very  small  grains  passing  through.  These 
-reels  are  cylinders,  and  l^ng  revolve^  with 
oonsiderahle  velocity,  the  powder  is  glazed  by 
the  friction  tt  which  it  is  thns  exposed  tor 
about  half  an  hoar. 

The  different-sized  ^ins  are  now  separated 
from  each  other  by  sieves  of  different  ganges. 
In  the  Qovemment  works  these  are  known  an 
lai^e  -  grain  and  fine  -  grain  powder.  The 
large  kind  is  used  for  ordnance,  the  other  tor 
small  arms.  The  grain  of  powder  for  fowlin); 
pieces  is  still  finer  than  that  used  by  Qovera. 
ment  for  small  arms.  Since  the  introduction 
of  Uie  SS-ton  and  other  large  guns,  pebblo 
powder  has  beea  introduced,  the  size  of  the 
([Tains  giving  the  name  to  the  preparati< 
The  object  of  the  enlargement  of  the  % 
to  reduce  the  rapidity  of  ignition.  The 


TTnder  the  notion  of  giving  additional  force  to 
the  powder  they  added  wine,  brandy,  vinegar, 
nsd  the  like.  The  mixture  was  not  submitted 
t?  preuare,  but  when  dry  was  granulated  much 
ir.  the  way  we  now  adopt. 

As  already  ncticed  a  solid  grain  is  not  abao- 
liitely  necesssry  to  produce  explosive  etFects; 
which  the  French,  during  the  long  war  of  the 
revolution,  occasionally  took  advantage  of, 
when,  from  want  of  powder,  they  were  in  diEB- 
calties  and  at  the  same  time  able  to  procure 
the  necessary  ingredients.  These  they  pnl- 
vprised,  and  mixing  them  in  proper  propor- 
tion* added  a  little  moisture  to  give  them  snffi- 
rient  consistency.  When  shaken  sufficiently  a 
tolerable  cough  bind  ol  powder  resulted  to 
lueet  the  emergency  fairly. 

(To  he  concluded.) 


BEE  UANAaEKEKT. 
SECTION  11. 

Bar-Trams  Hive  a. 
Ihtbodu  cno  u . 
A  KT  person  who  has  kept  beea  lor  any 
-^  lengfb  of  time  in  straw  skeps,  must  have 
often  desired  to  possess  a  greater  knowledge 
of  the  interior  of  his  hives  than  an  inspection 
<if  his  hives,  when  inverted,  would  ever  give 
him.  This  want  has  been  gradually  overcome, 
nnd  in  the  present  bar-frame  we  have  a  hive 
>rhich  admits  of  an  inspection  of  any  ipmt  of 
i,8  interior  at  any  time  without  damaging  - 
destroying  the  combs  or  their  contents. 


ulargement  of  the  grain  i 
.     ity  of  ignition.  The  yowde 
nsed  for  priming  the  ancient  matchlocks 


of  the  weizht  of  the  bees  on  to  la^e  a  m 
breaking  we  sheet  from  the  bar.  I  tb« 
prefer  a  hive  in  which  cajmcitf  is  gain 
increasing,  not  the  ri»,  but  the  mmtber  < 

The  Woodbnry  bar  has  been  taken 
standard  by  many  hive-makers,  and  tn 
moderate  sise  is  perhaps  more  likely 
adopted  as  a  universal  standard — sfaonlt 

an  agreement  ever  occur — than  a  larger  1 
The  objections  I  have  already  given  ' 
latter,  of  course,  apply  to  their  use  in  an  a 
'a  a  favourable  as  well  as  an  unfavoi 
ituation. 

The  most  generally  nsed  hives  are  \ 
lury'j,  Cheahire's,  Abbott's,  and  the  Stew 
L  morq  recently  introduced  hive,  the 
sional,  differs  from  all  the  preceding. 

The  WoodbtuT  Hire. 

The  Woodbury  hiveconsistsotanoutei 
of  wood  or  straw  141in.  square  inside,  au 
deep,  on  one  side  of  which  there  is  a  w: 
7}  by  4.  The  door  of  the  hive  is  cut  i 
Boot  board,  hot  is  not  large  enongb  for  ( 
strong  hive  at  the  height  of  the  honey  w 
"he  crown  board  is  in  one  piece,  and  hi 

9le  in  the  centre  for  feeding,  and  two 

iarer  the  sides  for  sapering  purposes. 

The  hive  contains  10  bars  of  the  dimei 
shown  in  the  sketch,  and  are  conatructei 
top  and  aides  of  tin.,  and  the  bottom  ( 
wood,  being  Jin.  wide. 

The  projections  at  the  top  of  bar,  techr 
termed  "  ears,"  are  |in.  long,  each  of 
falling  into  a  notch  cat  in  tbe  hive  sic 
that  the  right  distance  between  the  b 
maintained.  The  bars  are  not  level  wit 
top  of  the  hire,  but  fall  }in.  below,  s^ 
there  ia  a  }  space  between  the  crown 
and  top  of  the  bars.  This  space  shou 
kept  filled  with  carpet  or  felt  to  prevei 
bees  reaching  the  bar  ends,  or  crown  boar 
propoltsing  them  fast. 

It  will  be  evident  to  any  one  that  sue 

Erovements  as  have  been  made  in  bar- 
ives,  more  recently  introduced,  may  eu 
adapted  to  the  Woodbury  with  advantag 
(ibove  description  being  that  of  the  hive 
iiriginal  form.  The  objections  to  thil 
vill  be  evident  when  describing  other  im] 
hives,  withoot  pointing  out  such  obj« 
here.  W.  S.  Tra 


Intsrlor  of  Woodl 


itioD  at  "dktaaoQ 


merely  dust.    It  was  called  lerpcnlinc  powder    | 
hom  the  part  of  the  lock  that  held  the  match .  i ' 

Blasting  powder  ia  interior  in  strength  ti>  '  : 
Oovemment  and  good  sporting  powder  ;  the 
disruption  is  not  so   violent,  and  it  gives  in  | 
conseqaence  what  miners  call  a  htavt. 

The  French,  in  their  thirst  for  new  things  ' 
dnrtng  the  first  revolution,  introduced  sphe-  | 
rical  or  round-grain  powder,  I  have  seen  some 
in  the  Mediterranean,  and  the  barrel  bein^  I ' 
marked  "  Turin,  1790,"  it  was  evidently  n.  j 
capture.    This  form  was  given  to  it  by  a  rota-  i 


The  principle  is  exactly  the  same  in  all  bar. 
ames,  tboogb  the  inventor  of  each  hive  hac 
jne  a  different  way  to  obtain  the  same  resnlt. 
he  advantages  of  the  bar-frame  over  the 
lep  are  numerous,  aa  will  be  shown  in  4eecrib- 
igthedetailsof  each  hive :  and,  though  perfec- 
on  is  not  yet  arrived  at,  the  spirit  ofimprove- 
lent  is  making  rapid  strides  in  that  direction, 
ad  the  bar-framea  of  the  present  day  are  such 
1  to  call  forth  admiration  at  the  amount  of  in- 
enuity  that  has  been  bestowed  npon  them. 
The  principle  of  the  bar-frame  may  be  briefly 
described  aa  follows  : — A  nnmber  of  frames  are 
eiven  to  it  by  a  rota-  j  flied  in  the  interior  of  the  hive,  means  t>eing 
-tory  motion  in  sieves.  The  first  trial  in  the  taken  to  make  the  beea  build  their  combs  in- 
fonrth  year  of  the  Bepublic  was  in  its  favour.  I  side  the  frame,  so  that  each  comb  may  be 
bat  it  did  not  afterwards  answer  better  than  '  easily  removed  (in  its  inclosing  frame}  at  any 
ordinary  powder,  and,  when  uaed  in  sma^l  .  time  for  inspection  or  manipulation,  and  re- 
arms, was  touad  not  readily  to  infiame  in  th>;  tamed  to  its  place  aa  easily, 
.pan  of  the  musket.  In  a  bar-frame  hive  the  size  of  frame  is  of 

The  method  our  ancestors  pursued  in  manu-  '  great  importance,  and  shoald  be  regulated  by 
tacturing  gunpowder  on  its  first  introduction  I  the  situation  of  the  apiary, 
-was  singular.  They  nsed  charcoal  from  the  |  I  find  that  a  large  frame  is  not  so  good  as  a 
softest  woods,  sometimes  mixing  with  it  tht> .  moderate-aiied  one,  for  the  following  reasons ; 
athea  of  linen,  higa,  and  straw.  The  sulphur  '  Firstly,  it  ia  much  more  difficult  to  get  beee 
was  reduced  by  sublimation.  The  ingredients  .  to  take  to  supers  in  a  hive  with  deep  frames  -. 
being  prepared  the  saltpetre  was  dissolved  in  aecondiy,  the  impressed  sheets,  which  are  of 
wat«r.  the  sulphur  and  charcoal  powder  added,  great  use  to  the  twee  in  reducing  their  labours. 
-and  the  whole  well  mixed  by  constant  stirring.  |  cumot  b«  fixed  in  large  frames  withont  fear 


NOTES  ON  SOKE  POINTS  IH  M 
HAEINO.* 
St  Bobkkt  But  eras,  C.E. 


tabular  boiler,  laoh  aa  now  bai  so  KSoeral  a 
this  oountry,  brOBKbt  to  uotica  two  errors 
^tractica  ia  gaaaral,  simint  tmivarsal,  p 
vhich  it  may  ba  of  some  avul  to  diiciuii. 
example  referred  to,  there  wai  ibowa  a  Bat 
»teaia  dome,  with  stays  to  atmn^then  it,  i 
Jowo  to  ths  sidsi  of  the  dome  diagOBSlI; 
'^team  pipa  was  taken  oft  from  ths  middle 
llat  dome  iifasat.  Now  it  may  be  admittsd  I 
utayiafi  of  sheet,  which  was  litres  feet  in  ii 
■»m»  Bmpls  for  the  prwinrs  propowid  to  be 
10  tbat  the  conditions  for  usa  of  the  boil 
ribandanllj  fnieiled  ;  bat  it  U  contended  tb( 
HtrtDgtb  conld  hare  been  bad,  by  giving  tbt 
r'orin  to  tbe  head  sheet  without  staying  at  all 
it  it  perfnetu  well  known  that  tbe  atmug 
ipbfrical  (hell  or  of  any  portion  of  a  spheric 
It  twice  as  Breat  u  that  of  tbe  ifaell  oE  a  cyl 
ihe  same  dlamiterj  or  on  the  oth^r  band 
iipberiiAl  ihel],  or  part  of  a  spbcrical  rbell,  p 
tbe  B«me  ■trength  as  a  eylindrio  ibell  of  t1 
ihiekntii,  wbrn  tbe  radini  of  the  ipherical  si 
!<inal  to  tbe  diamster  of  ths  ejliadrie  one. 
aat  cue,  when  the  rale  stated  ia  applied 
lipad  of  the  doms  or  end  of  tbe  boiler,  wbich 
farmed  to  a  part  of  a  sphancal  aarfaoa  wbos 
is  the  diameter  of  tbe  dome  or  boiler,  the 
Bod  ia  "  dished  "  ent  0131  timea  the  diamet 
bead  or  tai.  A  three-foot  head  requin 
diahed  only  O'l  of  a  foot  (abont  4  13-16  ii 
order  to  give  tbe  aama  Etrangth  to  reaist 
preaaure.  for  both  bead  and  shell,  of  the  Ban 
neaa  of  iron.  A  little  altawance  ia  needed 
tbinniog  of  the  shett  iron  in  duhiap  in  an 
aa  it  may  be  thoaght  proper,  that  tha  thiol 
preterred  to  an  eqnslity  with  that  of  tl 
Thin  allowance  ia  eaiily  computed.  The  so 
I  the  Sat  circoUr  plate  is,  to  that  of  the  diib 
I  as  I  to  1072.    Tbat  ia,  the  thicknsM  of  th 
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ver,  id  a  nGneinaDt  to  tbe  boiler-maker 
lo  would  lell  or  buj,  the  cbeapaat  boiler  I 
iriUi  foil  RqairameDts  for  itreiigth;  u  \ 
III  of  ths  h«id  will  ineriUblj  npiet  the 
f  to  K  thieksMB  manh  «boiB  tho  oriKUi»l 
it  a  diahed  hasd,  m  aboTe  described,  of 
i^narr  ihell  thieknns,  will  be  mnoh 
lan  the  ifarll  ibeelB  at  the  jointi,  whera  thrj 
ned  hj  tbo  riret  bolei,  efta  witb  tbe 
ited  iDngitndiual  leami, 
aniideiationi  apply  moro  particnUrly  to 
ing  in  Amtrica,  wbere  it  would  be  di£- 
dLre  iron  lo  poor  thkt  it  woald  Dot  diab 
tlrant  impairnient  of  itreogtb,  snoh  iron 
ible  of  flanaJDV  at  an;  bait ;  yet  the  fame 
appliw  to  EJogliib  boiler  work,  altbODgb, 
nt  nee  ot  egg-end  boilora  aeeini  to  iaditsta 
■gnment  btn  adranced  hai  oot  been  en- 
>r  appieoiatod.  In thi» oDnotry,  certainly, 
TUte  of  money  to  make  a  Bat  itaTed  bead , 
ihed  one  will  aoiwer,  The  next  point  to 
.  ia  the  nee  of  east  iron  bonnet  mtnfaole 
:be  cylindrio  portion  ot  a  boiler  wbon  a 
I  wanted  on  snnh  a  eorfaoe.  Fint,  w 
jnablo  limit  of  cnrrttnre,  it  can  be  afBi 
t  manhole  is  jn&t  as  food  for  BorTioe  an  a 
ForsbellsofSl  feet  ia  diameter  and  above, 
nolntely  tme.  Donble  clipi  are  alwaji 
a  one  ;  bnt  witb  one  alip,  it  ie  jirtcUcablt 
t  good  ft  joint  ai  any  eteam  engineer  may 
h  eaoh  bent  manhole',  aad  a  rubber,  oi  , 
ip-pTait  gasket  Blled  witb  red  | 


silk  thread,  one  end  of  which  is  tied  to  a  pin  project- 
ing from  the  table- nipporting  itaere.  An  elaitie 
Tiiober  band  ii  attached  to  the  lower  end  of  tbe 
e)>eTa,  and  to  a  pin  projeotiDg  from  the  itasdard 


thin 


uibole  I 


<T  than  a 


A  aafer,  easier  to  make  np  to.  tbe  bailer, 

the  diftenraoo  of  weight  u  oontidoredj  it 
lI  not  quite  as  cheap  as  a  osst-iron  nog 
ire  should  be  taken  to  mske  the  wroafht~ 
I  beary  enough.  Most  of  tbe  failnre*  to 
hsfe    been    oooationed    by    aavin;    in. 

bnt  material  enongh  to  giro  etrangtb  ta 
,  wbers  it  hat  bien  wsakeaed  bj  ths  tnan> 
nple  for  all  parposea,  and  tho  dimeoiioiu 
ibis  strength  are  eaiilyeomputsd.  Sappote 
>le  be  10x11,  and  imagine  a  shell  7-16lii. 
be  wt«^  place  ot  ench  a  hole  ii  tbe  IVincb 
i>  loigitadinal  la  the  cylinder.  There  ban 
.  remored  from  the  ebell  U-MS  or  6L 
;h«  of  matorial,  whonoe,  for  bsra  strength 
16  rqnirt  toehea  of  iron  shoold  be  fonnd 
.d  of  tbe  manhole.  SI  x  IJ  gire  3|  square 
section,  and  adding  to  tbe  width  i  (or  tbe 
s  in  tbe  ring,  this  ring  becomea  31  ■  U 
'naion  ia  the  least  that  should  he  used  in  ' 

and  it  will  be  foand  ample  for  the  joioliDE  i 
Bihole  plaU.  Little  deduction  ahoold  b«  I 
eaee  tbe  hole  ia  made  traniTerae  to  the 
ere  the  currature  of  tbe  shell  begins  to  tall 
'ongth  of  the  ring,  and  in  snoh  case  double 
Id  be  used  for  the  pUte- 
ht-icon  manhole  ring*  ehaiild  always  be 
>  ths  inside  of  the  boiler, 
it  iron  bonnet,  manhole  ring,  or  flange  bote 
ri*et«d  to  a  boiler,  it  is  rery  deeirable  to 
ry  flanges ;  qalla  twice  ai  heavy  as  uinal 

joints  with  bolts,  and  then  it  is  adriaable 
1  thin  ptate  1  or  3-16  thick  between  thv 
ad  tbe  ahell  of  lbs  boiler,  ao  as  to  form  a 
etrip  lo  drive  againat ;  but  in  these  daya  at 
rought  iron,  eatt  iron  attachmenta  to 
ither  Boislet,  bonnets,  ar  rings,  have  be- 
molt  ineicasable  eheapeniaga.  Boi1er> 
ill  a!so  find  out,  at  some  time,  that  wranght- 
loors,  and  even  Are  and  aabpit  doora,  pro- 
ide  on  rormen,  are  handsomer,  moie 
and  nearly  as  cheap  as  the  ponderoua  saat- 
lb  have  heret of oro  disfigured  fire-fronts. 


DMT  th«  base,  lo  draw  Um  taUa  downward.  By  this 
devioe  the  focus  may  be  nioaly  adjostad.  Two 
■tandardi  prsjeot  (ram  tb*  bed  pieea  for  receiving 
tbe  comen  ot  a  rectaognUr  piaee  at  lilvered  glaaa 
(hiob  (onni  tb*  reaeolM'.  Th*  beat  fom  of  water 
cellconaiatsirfabraas  tab*  aboDtlin.  king,  aod  I  to 
:MSin.iDlaTnaldian«l(r,haniigiDOD«Mea  sorew 
(or  displaoing  tbe  watOT  to  raadec  tb*  iMii  mora  or 
lata  oonnx.  A  tUn  piaaa  of  ghwa  is  «meDt*d  to 
^e lower  end  of  tbo  tobe,  and  iha  instd*  ot  the  tube 
la  blackened.  Saveral  basbiugs  may  ba  fitted  to  tbe 
apper  end  of  ths  taba  to  ndnoa  the  diameter  of  the 
ilrop,  and  thua  inareaee  th*  magnif  ring  power  of  the 
lens.  Water  oonUining  aniDnslcnla  may  ba  plaoed 
<n  tke  under  inrfaea  ot  the  glaaa,  and  the  Una  may 
Im  focniad  by  tDrning  tba  adjusting  leraw.  Th* 
)ane  may  aUo  b*  adjosted  to  magnily  obieots  plaead 
•u  the  movalda  table.  It  air  babbles  form  on  the 
enrtaee   ot  th*  glass  they  may  ba  readily 


rKLQ)t  and  ateeling  tba  plane  ircmi  mnat 
idergo ;  Dt  many  a  plane  iron  beiuff  rained 
daring  the  prooes*  ol  lor^ng  and  ateding  the 
same;  of  their  becoming;  worthies!  oa  soon  m 
the  layer  of  iteel  ia  ground  oA.  Seoond,  thej 
are  nnhaodj,  becauae  it  ia  bnt  with  dilBinil^ 
that  the  iron*  otn  be  adinatsd  and  gronnd. 
Third,  their  qoaUty  of  ateel  eux  never  be  relied 

I'he  improved  plane  iron  or  blade  in  made  en- 
tirely of  steel;  it  conaiate  of  a  thin  sheet  of  ttoel 
of  eqnalthickDeea,  sharpened  at  ita  bottom  edge. 
Its  shape  ia  shown  in  Fig.  1  in  a  front  new. 
When  it  is  to  be  nsed  it  is  brought  between  two 
plates— that  is  to  say,  an  upper  plate,  shown 
iuFigs.  2and3,andalowerplate,  aa  illaBtiated 
in  Figs.  4  and  G  i  these  plates  are  connected  by 
means  of  a  screw  paaaing  tbrongh  the  slot  in 
tho  plane  iron,  to  a«  to  tulow  the  latter  to  move 
up  and  down,  but  to  prevent  its  Maumintt  any 
side  motion.  This  screw  can  be  tamed  \)J 
different  means.  In  Fig.  6  it  is  turned  bj 
I  of  a,  toothed  wheel  and  a  worm.  Whm 
orm  is  turned  to  the  right,  the  drawing 
passing  through  the  hole,  C,  in  the  lower 
the  slot  in  the  plane  iron,  and  the  hoIet> 

together 

tbe  plane  ii 

a  ateedy  position.    In  order  tc 

iron  entirely  st«ady  a  pin  Ja  united  wicn  ine 

loner  plate,  by  passing  through  the  slot  in  the 

plane  iron,  and  catchuig  in  ^ahole,  Q,  in  the 

upper  plate. 

Fig.  7  show*  an  adjusting  sorew  which  paaaei 
through  a  hole,  H,  in  the  bent  top  part  of  the 
lower  plate  (Fig.  4)  and  catches  in  a  nut,  I.  A 
pin,  E,  ia  connected  to  this  nut,  I,  said  pin 
parning  through  a  slot,  L,  in  the  lower  nlatcv 
Fig.  6,  and  catching  in  one  o(  the  two  holes  ia 
the  plane  iron.  Fig.  1.  The  adjusting  screw  is 
turned  hy  means  of  the  key.  If  this  screw  is 
screwed  up  or  down  tba  plane  iron  ia  foroad  to 
follow  its  movements  In  consequence  of  the  pin, 
K,  catching  in  one  of  the  holes.  The  adjost- 
iag  screw  and  omuis  for  connecting  the  same 
with  the  plane  iron  or  blade  may  be  dispensed 
with  in  some  oases,  and  tbe  invention  inundlng 
planes  ot  every  desoriptioti,  tbe  plane  iron  need 
not  necessarily  be  provided  with  a  slot,  aa 
divers  other  airangeuieuta  may  be  made  for 
faatening  the  same  between  the  two  plates. 


rATEH  LENS  MICROSCOPE.* 

irat  microaeope  in  eiistenoe  oosetated  <tt 
rop  of  water.  Water  Unsea,  aa  formerly 
e  DuaUble  and  tremuloas,  and  almost  it  not 
rthleas.  This  diffioulty  may  be  oreroome, 
,rop  of  water  may  be  rendered  available  aq 
ope  lens  by  oonfiuing  it  in  a  cell  consisting 
( tube  having  a  glssa  bottom.  The  simplest 
pe<t  at  all  microscopee  coDsiats  ot  a  thin 

glaaa,  bavjug  attached  to  it  one  or  two 
per  tubes,  which  are  coated  with  black 
lai,  and  cemented  to  the  glass  with  the 
wrial.  By  aid  of  a  small  atick  water  19 
!rop  by  drop,  in  the  oella  until  the  Unaee 
he  deeired  caaveiity.  Objecta  held  below 
vrill  be  more  or  less  mssnifiad,  aceordioa 
imetarandconveiityof  the  drop.  An  eaaily 
i  ooDvenient  atand   for  the  water  lens  i' 

Fig.   1,  and  Fig.  2  is  a  verticsl  seeti 


g  the  s> 


ir  adjusting  the  m 


the  drop.  Ths  stand  is  made  at 
ra  that  aupporta  the  table  alidea  freely  upon 
>sl  standard.  A  wire  having  a  milled  head, 
lyba  turned,  pasase  through  theuppoi 
'  and  hss  wound  upon  it  a  strong 


ly  a.  If.  Bonns,  In  ScitnUJIt  Amtri 


IHPROVBD  PLANE  IRONS. 

IMPBOTFHENTS  in  planes  and  plane  irons 
have  been  recently  pat«nted  by  Hr.  H. 
Baecker,  of  Bemscheid,  Germany,  which  are 


M. 


TEE  JANSSEN  SOLAS  PHOIOaRAFE 

AHD  OPTICAL  STUDIES.* 

St  S.  B.  Ls.irai,aT,  Dibictob  or  tbi  Auaobxht 

OB8IBT1.TORT,  Piiimrt.TunA. 

lately  prssented  to  tha 
an  aoeount  of 

larpbotogrsphy.  ok 

at  tba  obserratoryof  Moudon,  aod  tL__  .__  

msnts  ot  Messra.  Hoggius,  Loekyer,  Da  la  Bna,  and 
other  oompstent  judges,  it  has  been  onderetood  that 
remarkaUa  advances  have  been  made  over  any  oths 
— 1 — 1  i  g^j  1,^  iitaa  published  in  tbs 
.  .  du  Bureau  d««  Xonftludst,  bat  details 
wall  be  stodisd  from  suoh  a  print  im  p>4^t 
and  details  ar*  hsr*  all-important.  As  the  wnlv 
has  raoeivad,  through  the  oooitesy  ot  H.  Janasan,  a 
fin*  poaitive  «a  glus,  tha  only  oa*  h*  knows  ot  *a 
having  yet  taanhad  this  coautry,  and  aa  it  not  anly 
beanimportant teatimoay to taola  which  have  tMt«d 
hitherto  u  part  on  statements  in  previous  nnmbsrs 
ot  this  journal,  but  is  in  everyway  soremarkablaas 
to  oanatitnte  an  important  atap  in  the  history  ot  solar 
pbyioi,  an  aoconut  vrill  be  given  at  it  hsra. 

1^0  means  used  by  W.  Janssen  for  prodnoing  the 
photograph  are  nnderitood  to  be  a  talaaoopeot  ahont 
five  or  SIX  inches  aperture,  and  twelv*  feat  focal 
length,  embodying  tha  improvements  inlrodnoed  by 
Mr.  Butherturd,  and  other*  of  M.  Jansisn's  own, 
tbe  most  important  change  being  a  shortening  tha 
!;...■>  i,t  arposnre  to  1-3000  of  a  saoond,  and  at  the 
time  an  enUrgemeut  of  the  image.  This  in- 
volves a  modification  at  tha  time  of  development, 
&.B.,  and  has  evidently  cost  study  and  labour,  the 
ardnonaneas  of  which  may  ba  iaterred  from  the  p«t- 
[ectioa  of  tha  resnlt. 


refai red  to  two  papers  in  this  jonroal,  tbe  Gcabin  the 
number  for  February,  1874.  where  an  article  on  tbs 
minute  itraoture  of  tha  photosphere  ia  illoatratad 
by  an  Albertypa  plate  1  tbe  second  in  March,  1875, 
accompanied  by  a  steel  engraving.^  The  readarmnst 

■  ¥toa  the  Awiwrieaft  Journal  of  Sdnes  sad  Artt. 
t  Ctmflit  BtsdM,  Oet.  29tb  and  Deo,  Slit,  1877. 
t  Baa  BxaLiBi  Hacaufic,  Vol.  XIX.,  p.  398,  and  Tol. 
.ZXI.,p.3El, 
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also  be  detained  briefly  over  a  qaofition  of  nomen- 
clatnre,  which  poflsibly  has  oawetl  a  misapprohenflion 
on  M.  Jaossen  8  part,  for  the  firvt  pappr  undertook 
among  other  things,  to  speoifically  show  that  the 
elemeots  of  the  photosphere  were  not  "  willow  leaf," 
or  "  rice-grain  "  like  forms  as  had  been  commonly 
■npposed.  The  term  "rice-grain,"  it  was  oarefally 
explained,  was  incorrect,  and  an  an  illostration  im- 
perfect. The  name  *' rice-grain,'[  for  want  of  a 
generally 'accepted  word,  was  uped  in  the  article,  but 
nnder  protest ;  especially  as  I  had  myself  resnlYcd 
these  into  minuter  components,  and  carefully  drawn 
■pedfio  instances  of  the  foliate  form  and  subdivihion, 
apeoJallT  calling  attention  to  them  in  the  plato, 
wh«e  tti^  are  found  in  two  squares  surrounded  by 
a  heavy  outline.  It  is  necessary  to  insist  on  the 
faot  that  purely  optical  methods  bad  informed  us  of 
the  nature  of  the  oonstituents  of  the  surface  with  a 
minuteness  which  photography  has  not  even  now 
attained.  It  was  also  stated  in  the  fint  of  those 
articles  that  the  estimated  mean  distances  between 
the  centres  of  these  composite  objects  ranged  from 
2*57''  to  1*42"  according  to  the  degree  of  disintegra- 
tion introduced  by  magnifying  power,  and  the  very 
important  conclusion  was  reached  that  the  liftht  of 
the  sun  cornea  to  us  ohiefly  from  an  extremely  small 
part  of  its  surface — an  indefinitely  small  part,  but 
which  is  at  any  rate  less  than  one  fifth  of  the  whole. 
M.  Janssen's  impression  that  tbe  true  form  and 
relative  area  of  thepo  has  first  been  shown  by  the 
photograph  is  a  mii<apprebension,  thouflrh  arising: 
most  naturally  in  part  from  the  yicious  nomenclature 
of  the  subject. 

Until  lately  photography  has  been  useful,  chiefly 
in  fixinff  the  positions  and  sizes  of  spots  on  the  sun, 
rather  tnan  in  studies  of  detail,  whicli  have  hitherto 
been  carried  on  with  success  only  b^  the  eye.  The  re- 
markable photograph  before  us  bofrins  a  now  order  of 
things,  for,  though  a<i  we  have  said,  it  does  not  reach 
absolutely  all  that  the  eye  has  yet  caught,  yet  only 
those  who  have  watched  the  sun  with  powerful  in- 
stmmenta  for  years,  can  have  enjoyed  (and  th;it 
rarely)  the  opportunity  of  seeing  mom  than  is 
here  fixed  for  leisure  study.  It  neied  hardly  be  said 
how  immense  is  the  gain  of  this  opportunity  for  nil 
to  examine  and  verify  deliberatelv  ;  and  it  should  bo 
atated  further  that  the  photograpn  not  only  confirms 
previous  results  which  have  robtfd  on  the  toiiti- 
mon^  of  one  or  two  individuals,  but  adds  at  least 
one  important  one  of  its  own. 

The  plate  before  us  is,  as  has  been  said,  a  positive, 
the  solar  image  being  903mm,  or  nearly  twelve 
iachea  in  diameter.  The  image  viewed  at  a  diHtarcc 
shows  the  usual  darkening  towards  the  edge,  though 
not  quite  uniformly  all  round,  a  circumstance  pro- 
bably not  in  thfl  present  ease  siKnifioant  of  any  solar 
irregularity.  Upon  a  closer  view  wo  see  the  coar«e 
vague  maculations  or  marblings*  (formed,  as  it 
seems  to  me,  by  waves  in  the  solar  atmo.^phcro, 
causing  regions  of  great  thickness,  and  consciiiiently 
greater  absorption  by  the  heaping  of  the  "  rice- 
grains.* 'f  and  in  some  degree  by  their  nncfiual  dis- 
tribution). 

On  a  close  approach  we  see  the  granular  struct aro 
of  the  photosphere  as  it  has  never  before  been  reudcrc  1 
in  photography. 

To  give  an  idea  of  the  precision  of  the  photograph 
without  the  pinto  is  hardly  possible,  but  m  the  indi- 
vidual **  grains  "  may  be  here  counted,  I  hive  vlucnd 
on  the  positive  a  Rogers*  reticule,  consist iig  of  very 
■mall  squares,  engine- divided  on  glass,  which  hail 
been  aetaally  used  on  the  sun  for  a  similar  piirpoiio, 
and  with  its  aid  counted  the  "  grains  "  in  difTerent 
parts  of  the  plato  not  for  from  tbe  contre  of  tho 
image,  and  taking  the  average  I  find  a  mean  of  about 
5.200*'  grains  *'  to  the  square  inch,  whence  it  sppnars 
that  at  this  rate  the  plate  actually  exhibits  within 
iU  oircu inference  over  half  a  million  of  thcpc  objects. 
From  this  mea:<kurement  and  thn  solar  angular  semi- 
diameter,  it  also  appears  that  tli?ir  mean  distance  in 
centres  w  2  2",  which  u  in  clone  agreement  with 
optical  determinations  made  with  corresponding; 
powerv.  As  theiie  objtcts  uro  mthor  complox  than 
simr  le,  I  venture  the  opinion  tbat,  should  M.  Jansor  n 
succeed  in  future  in  enlargin*^  hi>«  photo(;raph  while 
retainirg  his  present  wonderful  drfinitiou,  their 
mean  dibtanco  will  tend  to  appear  still  less. 

We  are  now  brought  to  what  is  pcrhap.^  the  mo^t 
remarknVile  feature  of  the  plate,  for  a  continued  vx- 
aminstion  show 4  what  nnJoubtfdly  La^  not  Ikcii 
ostal'liitlied  by  oi»ticnl  btudii's— that  there  are  exten- 
sive ngioni  whfre  tho  "  gniins  "  arc  di:«tinctly  s«K)n, 
and  others  adjucf^nt  where  they  are  coi:fnsoil  and 
blurred  as  if  by  bud  definitio:*.  There  are  numerous 
alternations  of  thesr*  area-*  of  disturbnune,  which  are 
themselves  of  varjini*  pizort  ;  perhaps  it  would  bfj 
more  comet  to  f^ay  that  tho  g<fnoral  i-urfacc  presents 
this  Wuriy  charact*  r  with  sninU  rei'ions  where  tlio 
definition  is  its  hIirvi)  ai.d  c'rar  a-i  wc  have  descrilu'd 
it.  Now— -a  question  evidently  to  !>.•  nskfd— is  this 
bad  definition  K<juif>ihing  in  the  pohir  atmo-'ph'Te  or 
our  own  ('    Docs  it  meau  a  trcmo:;ilou:i  dL«tiirl)a»ieo 


•  Thi-«  14  -i-on  in  t'n*  .Vlb-  i-lyjw*  on  n  ni->vi:!,'  it  fivi*  or  f»ix 
yariU  frim  th»*  cmj  \v1:."-i>  il  ri.l-iiiro  l.-r.  Ti.««  v.i  ■ll.•Il.■:^ 
of   tliu  asj,Ti tfatioiL-t  io  iu  the  on-iu.il   ii.i.,  ia  tlii-  -uu 

itHClf/. 

t  Inili-it'-l  :ill  fvvi  r  tho  .VlliirrtyT.u  plai;-  .  uuJ  .:liowu  iu  i 
specific  dutaili  iu  th^.  two  Ji-'t:  ;u;il..il  stiiuirci.  | 


over  hundreds  of  millions  of  square  leagues,  or  a 
quivering  of  the  air  a  few  yards  from  the  camera  ? 

First  we  may  ask— how  far  has  there  been  any 
anticipation  of  such  local  di^turbance  on  the  sun, 
away  from  the  spotii  and  away  from  the  faculaa  as 
seen  on  the  edge?  I  believe  there  has  been,  from 
t'descopic  study,  a  somewhat  uncertain  recognition 
that  the  photoepheric  structure  differed  at  different 
times,  but  nothing  like  tho  variations  shown  hern  was 
anticipated.  Doubtless  these  alternations  of  struc- 
ture in  adjaoent  regional,  if  once  recognised,  would 
be  visible  to  the  telescope  if  sought,  and  it  has,  in 
faot,  often  been  asserted  that  tho  a-tpcct  of  tbo  granu- 
lations varied  at  difEcrent  times  fiotn  solur  cause?  ; 
but  with  the  telescope  we  lack  the  facility  for  df^li- 
borate  comparison  of  one  part  of  the  dihc  with 
another  we  obtain  here,  since,  owing  to  tho  undula- 
tions which  we  do  know  without  doubt  are  in  our 
own  atmoaphere,  our  best  vision  is  but  momentary, 
and  before  we  ean  turn  from  one  part  of  tbe  sun  to 
compare  it  with  another  the  opportunity  is  gone. 
Tho  photograph,  obtained  as  it  is  in  less  than  a 
thousandth  of  a  second,  may  be  taken  many  times 
in  sucoetsion,  and  reproduce  more  or  Ic^a  indefinite 
images,  yet  the  thoui*andth  exposure  may  full  in  the 
brief  instant  of  definition  tho  observer  patiently 
watches  for,  ami  thou  the  results  of  this  rare  moment 
aro  made  permanent  by  the  camera. 

Curiously  enough  these  disturbances  o^  the  solar 
atmopphere  have  been  more  dbtinctly  felt  by  the 
thprmopile,  perhaps,  than  seen  by  tho  telei<cope.  In 
1871,  after  samming  the  results  of  thermal  measure- 
ments oarrled  on  at  Allegheny,  to  determine  the  heat 
of  different  parts  of  the  surface,  and  aft<r  elimina- 
ting the  effects  of  increasing  absorption  towards  the 
limb,  of  spots,  &c..  there  remained  irregularities  of 
a  small  order,  which  showed  either  a  hitherto  unre- 
cognised Folar  phenomenon,  or  (what  might  con- 
ceivably be  the  ca»e)  some  undetertod  causes  of 
minute  inHtnimental  error.  The  difliculty  of  deti-r* 
mining  which  wa4  great,  for  it  was  a  chanietcristic 
of  these  mir.ute  fluctuations,  that  they  were  neither 
both  fixed  in  position  or  magnitude,  but  ince.«santly 
charged  pUce  and  degree.  Only  after  a  year's  further 
study  I  felt  confident  that  I  bad  ho  far  eliminated 
tho  smaller  instrumental  erron,  that  I  wa^  in  presence 
of  residual  phenomiina,  which,  however  minute,  were 
real,  and  which  corresponded  to  coutinnal  fluctna- 
tioas  in  the  dfpth  of  tho  solar  atmosphere  all  over 
the  surface,  in  the  nature  of  local  disturbances  caused 
by  its  currents,  and  I  felt  justified  in  announcing  the 
existence  of  these — which  I  had  never  seen — in  posi- 
tive terms.* 

Nothing  could  be  more  unexpected  than  the  con- 
firmation of  these  statements  which  thn  photograph 
offers,  but  it  would  bo  most  unjust  to  M.  Jan<isen'8 
eminently  original  and  valuable  work  not  to  state 
that  such  anticipations,  however  positive,  areobseure 
compared  with  the  light  thrown  on  this  part  of  the 
subject  by  his  methods.  We  say  thita,  undor  the 
reserves  already  hinted,  as  to  the  difficulty  of  dis- 
tinguishiug  by  a  single  plate  the  exact  limits  between 
the  effects  of  solar  and  telluric  disturbance ;  but  so 
much  at  least  appears  to  be  solar,  that  we  have  here 
something  very  like  evidence  of  great  waves  in  the 
solar  atmosphere,  obscuring  the  photospheric  struc- 
ture, and  not  only  obscuring  but  changing  it,  for  the 
currents  appear  to  have  altered  th**  nhapes  of  the 
grains,  and  their  di.'tpoi^ition.  M.  Jausscn  seems  to 
consider  the  nltimat'j  form  of  these  grains  as  literal 
spheres,  but  it  appears  to  mo  that  his  own  admirable 
photograph  bears  other  ovidenee.  The  components 
of  tb&-o  *'  grains  "  wh'  n  undisturbed  do  indeed  tend 
to  dome-like  forms,  but  these  have  always  appeared 
to  wo  to  bo  but  the  extremities  of  filaments ;  ex- 
tremities which  nggrogatid  cau<io  tho  *'  grains,'' 
and  which  lit't»'d  higher  than  their  fi^liows  cauee  the 
faenhc  ;  th»  filaments  themselves  bcini?  seen  a  little 
here  and  there  ou  the  surfaco  where  b  jiit.  over,  and 
«icen  at  all  thoir  length  in  the  spots.  In  other  word.<(, 
we  may  compare  the  pboto^iphere  to  u  field  of  grain 
in  which,  from  a  bird*H-eye  view,  we  see,  in  a  calm, 
only  the  rounded  summits  of  the  wheat.  I/it  a  wind 
blow  fitfuilv  over  the  surface,  bendini?  the  crot-ts 
here  and  there,  and  showing  more  of  tho  form  of 
thcstrawfi.  This  is,  it  seems  tome,  the  suggested 
explanation  of  tho  elongated  form  of  th**  "  grains," 
sl-QwninHUchan  interesting  manner  in  M.  Jun«-scn*s 
photograph,  where  the  action  of  solar  currents  is 
ir:dieiitfd,  and  tvccompanied  with  partial  obscuration. 
Lit  a  whirlwind  beat  down  tho  grain,  showing  tho 
htulks  Iviug  every  way  exposed  throughout  their 
length — these  are  the  filaments  in  a  spot. 

Of  eonrc'u  tho  bimile  is  impetfect,  and  in  not  to  bo 
carried  further.  I  cun  only  venture  eonjeeture  as 
to  what  tlir^e  "  grains  "  really  are.  but  I  have  always 
iM'-i^'vc'd  and  still  beliove  that  they  arc  not  mcro 
glo'nular  or  bubbh'-like  forma,  but  are  as.sofiHted  with 
something  bei.cath  the  surface  most  pruliably  con* 
noeti'd  with  uHoei.ditj;  and  dt'scerdiu':  gusfons 
cjiiiTi  iits  which  in  some  way  brirg  to  tbjit  -nif:icc  tho 
h<-al  from  tlio  inti  rior,  ni-d  Cirry  back  to  it  thi.-ga-es 
whicli  have  bit' 'i  co-.'Icl  by  rat^iation,  perhaiw  even 
to  the  puirili  wh  ro  precipitation  ciconrs. 

A«  to  this  ({uestion  of  tho  real  i^olnr  origin  of 
c?rtuin  of  tho  ]<hs  definite  forms  en  tho  plato  we 
may  sav,  thr  n.  tl  at  «t  i"*  krown  that  ccrtnin  pi-cu- 


liarities  in  our  own  atmosphere  tend  to  impms 
themselves  on  the  photograpnio  plate,  dong  with  the 
solar  phenomena,  and  it  would  be  doubtleaa  desir- 
able, if  possible,  that  two  such  pfaotogrmphs  as  we 
have  here  should  be  taken  at  intervals  of  five  or  ten 
minutes  apart  to  eliminate  this.  It  has  been  fre- 
quently asked  why  this  is  not  done.  But  those  who 
ask  such  a  question  are  not  familiar  with  the  rarity 
of  the  instants  in  which  such  photographs  can  lie 
taken.  Tfro  indeed  can  be  taken  at  any  interval, 
but  those  like  the  one  before  us  demand  not  only  tbe 
finest  mechanical  and  chemical  methoda,  and  still 
more  the  highest  skill,  but  atmoapheric  conditions  lo 
brief  as  to  rarely  or  never  lost  daring  even  the  fhort 
time  mentioned. 

Finally,  then,  though  without  two  photographi  of 
equal  exoellence  taken  within  a  few  minntes  of  ead 
other,  it  is  perhaps  impracticable  to  say  exactly  hov 
much  of  the  inequality  of  the  plate  is  solar,  it  seenu 
possible  to  state  from  tho  intrinsic  evidence  of  tbe 
plato  itrelf,  that  on  the  main  features  of  its  moit 
lutereating  evidence  as  to  the  action  of  aohir  storai 
wo  may  rely,  and  in  this  statoment  the  writer,  £•> 
trustful  of  his  own  knowledge  of  photographic  pn^ 
cesses,  has  sought  the  opinion  of  the  moat  competeit 
judge  in  the^e  matters  before  expressing  his  own. 

Our  conclusion  is,  that  M.  Jansaen  hat  aeeon- 
pliahed  a  remarkable,  indeed,  a  wonderful  advaoei 
in  Bolar  photography,  and  that  hia  success  is  Bit 
only  a  brilliant,  but  a  useful  one,  for  which  he 
should  have  tho  thanks  of  every  atadent  of  loltf 
physics. 

ACTION  OF  LIGHT  ON  A  SELENIUX 
(GALVANIC)  ELEMENT. 

By  Bobeut  Sabine. 

IN  the  <»ur8e  of  a  series  of  experiments  on  tba 
electrical  behaviour  of  selenium,  undertakm 
with  a  view  to  remove,  if  possible,  the  difficoltisi 
in  the  way  of  cons^tructing  constant  resistances  of 
this  material,  I  have  had  occasion  recently  to  invo- 
tigato  the  effects  of  surface  tension  dun  to  light  I 
find  that  the  action  of  light  on  crystalline  seleidiim 
(annealed  at  200~C.)  is  much  more  striking  when  tht 
sell  nium  forms  one  element  of  a  galvanic  couple  Hhtm 
when  it  acts  as  a  resistance.  The  most  convenisBt 
arrangement  which  I  have  found  for  observing  tbiif 
is  to  make  up  a  couple,  consisting  of  (1)  a  plate  of 
selenium  hanging  suspended  by  means  of  a  pUtiaom 
wire,  and  (2)  a  strip  of  platinum  foil  ia  distilled 
water.  The  potentials  of  the  two  poles  are  not  nrj 
different,  and  any  change  in  the  clectro-positiveiieM 
of  the  selenium  is  at  once  very  apparent. 

The  first  selenium- platinum  element  which  I  coa- 
structed   behaved  as  follows  :— In    the   dark  the  . 
element  gave  a  steady  electromotive  force  of  abonk 
0*1  volt.,  the  selenium  being  positive  to  the  pbitiaom. 
On  admitting  daylight  to  the  selenium  plate  it  iop 
stantly  became  electro- negative  to  the  platinnBi»   . 
showing  an  electromotive  force  of  0  05  volt  in  thai 
direction.    That  is  to  say,  the  soleninm  had  becooM 
U*  15  volt .  more  than  electro-negative  by  the  action  of   ; 
the  light  than  it  was  in  the  dark.    After  the  fint 
impulite   this   extreme  electro- ncgativeness  of  tbe   ■ 
selenium,  due  partly  to  polarisation,  gave  wi^,  and 
it  gradually  passed  u^ain  to  tho  electro-positive  uk, 
where,  aftor  a  few  mmut^,  it  settled  to  a  coosteat 
value, but  still  electro-negative  to  its  condition  in  tbe  . 
dark.  ^  I  found  that  the  slightest  shadow  or  otbir 
variation  iu  the  intensity  of  the  light  caused  a  ooo>  ■ 
siderable  variation  in  the  electromotive  force  of  the 
couple  and  a  consequent  indication.    On  exclndiaf  . 
tho  light  the  selenium  instantly  incrca"ed  iu  tleetro- 
positivcnoas,  and  f>oon  settled  to  its  original  poaitioB. 
A    couple  in  which  two   plates  of  beienium  wefe 
oppoj<ed   to  each  other,  light  being  excluded  froB 
one    and    udmitti-d   to  the   other,    gave   identioel 
rc-^ults,  only  the  rceistauce  of  theilemont  was  madb 
gri'ater. 

The  effect  of  light,  therefore,  in  modifying  tbe 
surface  tension  of  selenium  is  evidently  to  rendff 
it  moro  electro-negative,  and  presumably  not  moie 
metallic,  as  has  been  suggested  in  explanation  of 
its  increased  conductivity.  I  um  endeavouring  te 
construct  a  combination  of  selenium  elemeots,  wbieb, 
with  a  mirror  galvanometer  and  photognploB 
arrangement,  may  be  used  to  give  a  trustirorty 
roi^rd  of  the  intensity  of  daylight.  The  practieel 
dilHeuIties  in  the  way  at  present  I  have  hopes  will 
not  be  insurmountable. — Nature, 


THE  ANALOGY  BETWEEN  LIGHT 
AND  SOUND.-IV. 

By  Pkof.  W.  F.  Baubktt. 
''pilli  relationship  between  colour  aud  mnsic,  if 


1 


an}'  exi^t,  must  be  found  by  comparing  tbe 
wa  ve-lt-ugth  corres|-OLding  to  each  note  of  the  gamat 
with  the  wave-length  corn spoueiing  to  each  cokor 
lit  the  hpectrum.  First  let  us  fiLd  what  rarge  of 
wave>jei.gibs  is  emlnured  by  our  organa  of  visioB 
and  hearing  respectively.  By  proper  means  a  good 
01  server  cun  see  from  tho  fixed  line,  A,  in  the  solar 
^p(  ctrum,  which  has  a  wave-leigth  of  7tiO  miiUoDtbi 
o£  a  miilimctre,  to  the  line,  L,  which  hoi  a  wave- 
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n  is  tiro  to  one,  conwpoadjng  to  w 
Ordioaril;  llis  Tisibla  spectrum 


ei  tends 


„  s  f&r  gmter,  em- 
•  »b«Qt  eleTBn  oct«vo«."  Bot  thore  are  mji 
e»eh  end  of  ths  speetrnm  our  bjct  oaanot 

I  wbiob  can  b«  mads  eiident  bj  mesas  tbat 
mke  mn  too  far  fiom  my  aabject  to  nllnde  to 
md  tbere  are  TJbratioos  bajond  the  limits  of 
;  whicb  out  be  made  eriiJeat  bj  means  of  a 
«  Bams.  Let  u»,  bowcTer,  take  one  octaTS 
10  ont  of  tbe  eler^n  irbich  are  andible,  and 
■a  it  (in  the  maaner  pnTioanly  stated)  witb  > 
tare  of  oolonr,  the  limiti  of  wbiob  ore  jast  i 

Tbia  ire  maj  fnirlj  do,  aa  the  notes  in  I 
anateal  oetare  an  proportioDal  repetitioni  of  I 

d^cnltj  we  meet  at  the  ontsct  !•  that  there 
H  of  demarcation  between  tbe  eolonra  of  tbe 
im,  bnl  carefnl  attempts  have  been  made  to 
limiti  of  the  cokran.    The  mo^t  recent  and 

dBlerminalion  of  these  limits  i*  one  made  bj 
nent  Oennan  pbTiioiit,  Prof.  Littinv  if  a  de- 
ttioa  aconralBlf  eipnHFd  by  tiikinfr  the 
wgth  th&t  forms  the  boundary  of  tbe  iwlonrs 
er  side.  EmployiniK  pore  epeotra,  and  osiDR 
irecantioD,  Liitinii  eipetimeutally  determined 
D^ition  plaees  and  the  central  reaion  o[  each 

the  m-ealled  "  Frannhofer  lines  being  nicd 
marks.  The  obferratioiis  were  then  repeated 
b«  normal  speetmm  obtuned  by  difFriictian, 
re  abecked  l^  the  independent  omemtioni  ot 

and  by  repetitums  at  different  timee.  la 
y  tbe  remarkable  fast  was  disclosed  that  tht 

II  of  Tibradone  at  the  transition  spola  form 
hnMficalprajreiiion  thronghont  the  entire 
it  ooloors  ;  e<rerr  sneoeodicg  oolonr  toward! 
•t  being  dne  to  48}  billioni  more  ribrationi 
aad  ttuui  tlu  preeediDg  one.  Tbe  nnmbei 
ions  ciprtaaei  therefore  the  range  of  a  single 
aeDsalion  in  bnmau  Tision.  For  rtasoni 
iistiag  adopts  the  following  seale  of  oslonri — 

1.  ydlow,  green,  eyanogen,  inditpi, 


I,  orange,  j 


t  this 


i'.  the  vibration  nnmbsrs  are  erpreesed  by  the  Mriee 
'2,  3,  i,  and  to  on  ja  aritbmetieal  progTession,  tbe 
^raT^lengths  wonld  be  expresud  by  the  reciproeals 
i.i.i.ta.  This  latter  is  calledanAnrmontc  series, 
iiod  acoOTding  to  the  eminent  antbority  ot  Prof. 
!<istiag,  it  eiprestea  tbe  order  of  tbe  nrare- lengths 
ID  the  BnccesniTe  colonra  of  a  rainbow.  Now  tht 
4>H»lled  chromaUc  scale  in  maiic  id  arranged  in 
'qnal  mnsina]  steps  ;  and  soma  may  be  inclined  tt 
pmp  to  tbe  conclusion  that  therefore  tbe  Tibnition 
number  of  its  looei  most  form  an  aritbmeljeil  teries  ' 
[ike  onr  epectmm,  and  that  tbe  analogy  between 
rolonrs  and  tones  is  indahitabte !  The  terma 
harmonic  series  in  one  cose  and  chromatic  scale  in  , 
lb B  other  foster  this  delusion.  Let  me,  therefore,  i 
i>og  yon  to  remember  that  there  is  no  neceesary  oon- 
leetion  whaterer  witb  mnaic  in  the  one  caie.  or 
*itli  oolonr  in  the  other ;  a  series  of  notes  arranged 
«itb  tbcdr  vibration  nnmbors  in  aiithmetiea]  pre-  ' 
iiroaiion  would  form  simply  intolerable  _  musical  i 
ioterrals,  and  therefore  no  snob  series  ie  to  be 
*ound  in  any   mnsical    sealft     But  it,    inttaad  ot 

trithmetical  aericn  an  1.  2,  3,  4,  &t.,  we  arrange  | 
ibem  in  a  geometrical  series  as  1,  2,  l,8,£c.,  thee 
«e  hBTS  the  irell-known  ehromatio  scale,  or  soale  oF 
^nal  temperament,  as  it  is  somelimes  termed.  < 
3ore,  then,  is  a  rital  diSareace  between  tbe  anatoffy 
of  coloar  and  tone;  the  ribratiou  numbers  ot  one  i 
'orm  an  arithmetical  leriet,  of  the  other  a  grometri-  ! 
M  aeries.  Matbematioiaos  aeeking  to  establish  an 
liypolfaesis  would  not,  bowerer,  be  deternd  by  such 
t  disorepaney.  Tbe  pliability  of  figures  under  seeb  I 
sirenmitanoee  is  proTerbially  wonderful. 

I  do  not  pretend  to  be  a  mathematician,  bot  it  i* 
<rell  known  that  the  logarithmt  ot   a  geometrieal 

Senee,  as  ProteBior  Listing  potnti  oat,  it  we  takf 
^he  logarithms  of  the  libration  nnmbcrs  eiprexiag 
:hs  chromatic  scale  in  music  we  have  a  aeries  ol 
lumbers  cerrosponding  to  the  ribratibn  nunberi  ol  ' 
ihe  oolonrs  in  the  eolar  speetonm.  Physiologically 
tnd  psychologically  there  may  be  wide  differenoet 
Mtween  mn'ic  andcoTour,  but  bore  we  seem  to  reaeb 
lome  sort  of  physical  basis  for  thia  analogy.*  t 
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■   held    May    lat,    1878,  H.   J. 

Srei-ident,  in  the  chair,  four  saw 
,  and  Profeaeor  Abbi,  of  Jena, 
elected  an  honorary  fellow  of  the  aooiety.  A 
imper,  by  Ur.  Miobael,  "  On  a  New  British  C1in>- 
i^tus,"  was  read  by  the  aeeretary.  It  misotNr 
I. escribed  tbe  structure  and  habits  of  the  tneest  and 
las  illustrated  by  drawings.  Tbe  name  proposed 
]>y  its  discoierer  was  ChetjieloJi  fiaUlliftr.  Mr. 
i^harles  Stewui  gave  a  riiami  of  a  paper  whiok  had 
>>een  leceirad  from  Dr.  Omst  Schmidt,  of  New 
i>rieans,  in  eontinuatiac  of  a  former  commnnication, 
"  On  the  Blood  Corpnsclcs  of  Ampbiuma,  Proff,  and 
tian,"  The  Preaident  aogge-tM  to  the  meeting 
ti  aeriea  of  experiments,  whiob  he  thoogbt  migbt  M 
r>t  Talua  in  the  interpretation  of  opbcal  images  by 
ihe  examination  of  mioroBDOpic  drawinn  of 
LisBajoas'  onrrea  nndar  various  powers.  He  also 
brought  before  tiia  notioe  ot  the  tellowa  a  spaoiei  (J 
luDgaa  which  ha  had  found  infesting  the  leaves  ot 
ibe  Bay,  bnt  which  did  not  appear  to  derlv«  lU 
ontrimeat  from  tbe  leaf  itself.  After  loma  dis«aa- 
tion,  the  tnagna  was  idantiGod  by  Dr.  H.  C.  Cooke, 
lis  Capnodtum  Fooli'i,  whiob  was  stated  to  livenpon 
Iha  honeydew  foand  upon  the  snrfaee  of  the  leavM 
it  a  large  nambcr  of    trees,  particularly  in  the 


jtbyaically  expre'scd  by  an  arithmetieal  pro- 
t  of  eight  nnnben,  in  which  the  last  ii  the 
>f  the  Gnit 

number  of  vibrations  oomnponding  to  the 
>  limit  of  colour  at  the  red  and,  he  Siea,  upon 
iltx'a    and  Angstrom's    aatbority,  at   363  & 

per  second,  or  a  wave-length  of  819E 
thi  of  a  millimetre.  By  adding  to  thnfcrratit 
'  half  the  colonr  interval— namely,  21^ 
— tbe  normal  centre  of  the  first  colour  is  ob-^ 

48)  billions  added  to  that  gives  the  oentr* 
icxt  oolonr,  and  so  on.  Theee,  and  also  the 
if  eBch  colonr,  are  here  tabalated  ahtng  with 
responding  waro- length. 

ihowing  the  wave-length  ^,  in  tDilllantbs  of 
llimetre ;  and  tbe  vibration  namber  n,  in 
IIS  per  seoond,  ot  the  limits  of  the  colours  of 


« lowsr  Unut  of  Tlsioi 

ion  Unit 
inn  limit 
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^tbe  diatonic  scale  :— 
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Tbe  flrvt  horiiontal  row  of  flgorce  represents  tbe  proper, 
tional  namber  of  TJbratiana  nKHwury  lA  prodnoe  tbi.. 


eeroral  Interesting 

t  DOlour  and  miuic,  and  the  Argumaati  on  bith  sides  of 
his  oK  diipalai  subject  will  be  found  ably  dl«nuMd 
I  that  valnible  portodical  (or  ths  Bnt  hsU  of  the  year 
B70  Mr.  James  Staarfa  letter  (which  tanm^ 
Ia«>ttl's  obeervationi  under  my  notice)  in  NiUw^a 
'ehmary,  1870.  and  Hr.  Badiij  Taylor's  letter  in  tbe 
■llowinr  namber  are  eaperisllT  worttij  otcanhil  perusaL 
ilr  Sed&T  Taylor  poiets  out  that  <«lisreu  to  iret  a  pMd 
oiward  aiact  tnaing  it  nqnislte-tba  Iwet  derlaHoa 
.""■  the  rlflbt  pitch  beinR  sumoient  to  torn  a  ooooozd  into 

itttode  if  pqMlbls.  any  piit  of  one  coImi> 
lion  prodoeing  an  eqnallr  pleasant  oi  dingreaafale 
It  on  the  ere.  when  compared  with  any  part  ot 
her  oolonr-firialao.  That  it  to  tay,  there  Is  no  range 
Bl  wave-lenirth  poselble  in  mnricaloonoonls,  wIims  thtra 
Is  eoBsMsrable  range  al  wavs.lanBlh  possible  j"  oolonr; 
EOBimdi.  Kr.  Taylor  tborenpoa  abowi  that  U  Instead  of 
taklnn  the  (tnlrnl  part  of  each  land  of  oolonr  [f.t.,  Its 
mean  •rsve-lencth) ,  as  li  dons  hy  ProftsKic  Llstlnv  In  the 
tabi*  Quoted  on  p.  4M.  ve  tski  into  oonslderaUou  the 
limits  of  each  colour,  that  it  to  »y,  the  whole  range  oI 
thflcolour-ipaooinlheipoctram,  and  compare  the  pi«^ 
-ith  thB  coSniondtni,  poiitloM  on  tbe  gamut,  it  wUl  be 
fosndtbatciuih  colour  on  the  whole eomponds  to  very 
rliKTOdsnl  inWnmU  in  the  .sale  of  pitch  ;  and  that  oaly 
lit  one  Doiut  ii  (  one  wsTe-langth)  in  each  colonr  band 
.!™il!™iw«toaoonoonliumnrio.  Mr.  Bedtoy  Taylor 
thorelort,  relents  the  Idea  of  any  real  analogy,  and 
iBlioret  tbe  oDrreepondtnco  to  be  Bimvly  °n™rlsal  ooln- 
riLlcBosi  To  snob  in  authority  as  itr.  Bedley  Taytv  I 
listen  witb  pleasure  and  resped,  brt  thwigh  I  haw  M 
wish,  aor  ability,  to  be  a  speSi.pleader  on"Eebair  olUd; 
Mblit.  it  sstas to  me  ths  analow  e™«  b« «»»'"- 
qnile  M  raulily  as  Mr.  Taylor  suggests.  At  we  depart 
from  any  one  point  bi  eaeb  oDlonMMO*  of  tbe  spsotnm, 
a  Mosihta  diBowa  in  tint  enmiM,  and  though  tbe  whols 
tncctiuu  forms  a  lovely  grsdaUon  of  colonr.  yet  it  we 
Tftuoie  sod  Jnitapoee  the  two  ertmne  tlcla  cA  eny  one 
colonr-Tiace,  thaeSS on  the  eya  Is  ertremsly  mptassant. 
Tahe  for^mple  the  flitt  instance  In  tbe  table  given  to 
Mr.  BcdleyTarlor,  at  opposed  to  the  M»lt«y.  one  "mW 
ct  the  red  woSid  correspond  to  tto  note  B.  Mie  other  »^ 
to  Ihe  note  0  (taking  the  central  red  at  0),    Bot  dark 


ooloor-iBtervals  as 


onld  be  sHonltd  h; 


ciriliis 


n  is  doubllusj 


gvodorTs  Annalen,  vol.  oixii.,  p.  6^. 
ta*  PMl.  Hat.  for  1M§.  p.  281.  llraoko  pointed  < 
ira  ahonld  bs  added  to  the  colounot  tho  apectr 
leuentniy  to  ths  lint  laiendec-grcy  noticed 

tn^ved  at  this  oondusion  from  the  tut,  that  w1 
IS  of  ■alsBlta  are  viewed  by  paltrised  iiiht.  bro 
4  to  snooeed  cdonrlese  lie>it.  and  on  nroming  i 
>  ■  to  yield  tbe  eomplsmantAry  oolonr  the  bro 
■dby  laveader^ivy.  tbe  intensity  of  which  Isi 
d  ta  tta  de^  of  the  tint  of  bronn  prevloc 


a  millimetre  of  tl 


portion  marked  Mid.    It  Is _ „._. 

meut  between  theee  flares.  Bnt  attar  all  this  can  only 
be  regarded  sa  a  fOiiiAddics  and  nothing  more.  In  faol 
— *- --^idenoe.  whore  no  physical  relatioushlpseiiBt, 

rieterminod   with   fur  greater  precision  h>- 

eeenHiuy:  tbe  coincidence  now  nearly  disnppeart. 
ither  aterta  np,  If  we  take  the  line  A  u  1U0.  aa  I 
e  the  rutiM  of  Iho  other  lines  with  tbe  ratio  of  Ih. 
«avc-ieng^tu  of  tbe  notes  in  the  ordloarj  diatonic  scale  ox 


.   Taylor  da- 
h  jvodDoetha 


p,  ocCeTe,  and  fifth. 


moft  diaflordant  effecta 

u  too  the'SaU  wbiob  « 
with  the  key-note,  any 
,  diate   neltihbonrhood   g 

■  tL™dBtBotiou  o7iBter^T.'dop»^ingon  peri^t^^to 


Stf-tt 


tb.  blue.    Moreover,  s 


,C 


onld  ther 
1  intwrrala 


t4in1 


it  which  the  ear, 


Mended  or  Jaitapeeed  lights.  But  if  U 
hirhly  trained  as  the  oar. it  It  poeelblet 
of  a  eomponnd  colour  would  be  effected  by  me  apm™ 

''    ofthenSmaaieadilyaitboanalyrtofaeMtpoaod 
Is  eOeeted  by  the  appondaget  ot  ^^"^'l,  " 

I     Ti_^  1, i^m.Lt  *hMB*nvuMHtA>tAenfniffhavneml 


tiia  analogy. 


ifd,  there  appears  to  be  enengh  general  agrss- 
the  tsote  to  Juatlly  Indulganos  &i  tpeoolatloa 
Dgy.  and  at  the  same  tlmo  not  anBj^  Mt 


wlwt  baa  been  brought  forward,  Ih 


the  aabieot.    la 


■onas't  memoirs, ■'PbiloBOphlailTraBsacuons,  inn)m 
■heireura  work  on  the  "'^Prlnoirios  of  HarmoM  at 
lolonr'' ;  m  a  broohuie  by  I^.  Haedcn^d  M- B«nd  e^ 
^nqr"-  and  lastly  and  chie^  In  t»BollOD  10  of 
lelmholia-»"Phystologi»10pti^  In  this  la«  aBit  ta 


the  Ume  of  Kewton. 


wK  hTvi  VriTten  S  oS^eot  rino 
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SCIENTIFIC  NEWS. 


SOME  monthB  ago  the  Woodruff  Scientiflo 
Voji^e  Bound  the  World  scheme  managed 
to  g^  ittwlf  tallied  about  in  a   few   EnglUl] 

Kpen,  but  it  was  not  long  before  the  bubble 
rat  in  the  United  States,  where  the  promoters 
hkve  been  quietly  Inughed  at.  It  seems,  hoir- 
ever,  that  the  French  schema  of  a  similar 
nature  is  progTsaain^if  so  far  satisfactorily  that 
the  paaeen({er  lint  will  be  closed  at  an  earl; 
date.  The  Teseel,  tbe  Picardie,  a  steamer  of 
1,000  horse-poirer  and  1,660  tons  measatement, 
ia  annouaced  to  leave  Marseilles  on  June  30, 
nnderthecommnnd  of  Lieub.  H,a.  Biard.  The 
•tafl  ia  complete,  but  it  may  be  doubted  whether 
the  pu»eagei  Ust  will  fill  as  well  as  the  pro. 
mot«rH  expected.  And  yet  a"  voyage  i:ound  the 
world."  combining  instToation  with  pleasure, 
would  probably  be  of  more  benefit  to  students 
of  science  thiu  many  conrses  of  lectures 
delivered  in  tbe  nsnal  routine  of  a  college. 

Among  the  letters  will  be  fonnd  communica- 
ttoni  from  several  readers  who  witnessed  the 
transit  of  Mercury  on  Monday.  We  also  learn, 
just  before  going  to  press,  that  the  tr&nsit  was 
observed  at  Aberdeen,  by  Lord  Lindsay,  Mr. 
Sanyard,  Dr.  Copeland,  Mr.  Carpenter,  and 
Herr  Lobse,  and  photographed  by  Mr.  Davis. 
A  thin  cloud  covered  the  sun  at  tbe  time  ol  first 
contact.  No  ring  of  light  was  seen  round  the 
part  of  the  planet  off  the  snu's  disc.  EKtemal 
contact  was  observed  spectroscopicall;  by  Lord 
Lindsay,  whe  detected  tbe  approach  of  the 
planet  by  the  eclipse  of  the  C  line  IS  seconds 
before  its  limb  encroached  upon  the  continnous 
•pectmm  of  the  photosphere.  Mr.  Kanyard 
observed  tbe  continuous  spectrum  below  C  line, 
but  saw  no  trace  of  the  planet  until  it  was  on 
the  sun's  disc  No  ohanxe  in  the  solar  spec~ 
tmm  was  observed  at  tbe  limb  of  the  planet. 
Br.  Copeland,  Mr.  Carpenter,  and  Herr  Lohse 
obtained  both  contacts  sjid  measures  of  dia- 
meter. Mr.  G-.  Talmage,  at  Leyton,  failed, 
"  owing  to  the  prevalence  of  clouds,  to  obeOTve 
the  times  of  external  and  iaternal  contact  at 
ingTee*.  Tbe  first  view  heobtained  waaatS.U. 
when  Mercnry  had  advanced  some  considerable 
distance  on  the  sun's  disc.  The  duration  of 
dear  sky  was  then  so  abort  that  there  was  not 
■afficient  time  to  obtain  micrometrical  measures 
of  distance  from  tbe  sun's  limb.  For  abont  t! 
or  10  seconds  the  sky  was  absolutely  clear,  and 
then  he  noticed  that  Mercury  was  surrounded 
by  a  bright  ring,  darkening  oil  to  the  peri- 
pheiy,  which  was  exceedingly  well  defined. 
The  distance  between  the  limb  of  Mercury  and 
periphery  of  ring  was  about  two-thirda  of  tbe 
planet's  diameter.  Ha  used  the  full  aperture 
of  loin.,  with  a  diagonal  and  power  of  60." 

It  seems  thatthe  Chinese  can  lay  claim  to  the 
Invention  of  the  telephone,  for  Chin.Hoo, 
writing  in  the  Piking  Qtuelte,  saja  that  Eung- 
Fo-Whing  invented  the  telephone,  or  Thunth- 
■len.  intheyearBTS.  Probably  the  string  tale, 
phone,  whioh  is  certainly  very  old.  but  is  also 
certainly  very  diSerent  to  Prof.  Bell's. 

CoL  Tale,  writing  to  the  Athmaum,  asks 
whether  a  passage  in  the  "  Lives  of  the  Lind- 
says" (ToL  III.,  page  219)  does  not  foreshadov 
tbe  phonograph.  Mr.  Kobert  Lindsay  ones 
■nriniBed  a  friend,  a  Mr.  David  B.,  busily 
engaged  in  constructing  some  piece  of  machi- 
nery, and  alter  a  promise  of  secrecy,  was  tol<\ 
that "  those  bnngliiig  rascals,  by  their  defective 
■faorthand  writing,  annihilate  and  destroy  the 
effect  of  Mr.  Pitt'sond  Mr.  Foi'sbest  speechea. 
.  .  .  Now,  my  friend,  my  object  is  to  place 
this  same  instrument  in  the  House,  and  play 
the  speech  off  with  the  same  volubility  as  it  i^ 
qwken,  and  not  one  syllable  will  be  lost."  Bf  r. 
Lindsay  says  tbe  machine  was  still  in  embryo, 
but  he  noticed  Uiat  it  was  furnished  with  keya 
and  types,  a  statement  which  suggests  the  typo- 
gnph  raUier  than  the  phonograph. 

Mr.  Worthington  Q.  Smith  gives,  in  the 
Qardsners'  Chrontela,  an  explanation  of  tbt! 
salmon  disease  which  ia  jost  now  puzding  th^ 
oommissionen  and  the  fishery  owners.  It  k 
nothing  less  or  more  than  the  fungus  (Sapro. 
Ugnea  ferox)  familiar  t«  aquarium  keepers. 
Many  oUier  fish  besides  salmon  areattacked  by 
the  pest,  which  is  this  year  excessively  virulent, 
but  the  loss  of  salmon  is  by  far  the  most  serioni . 
■An  attempt  to  attribute  the  cause  to  the  polln- 


ion  of  riven  by  woollen  mills  Is  useless, 
.ifuanse  the  salmon  are  dying  by  handreds  in 
iters  which  are  quite  guiltless  of  any  pollution 
if  the  kind.  It  would  seem  that  a  favourable 
ipp^unity  presents  itself  for  trying  the  eSecta 
of  hydrochloric  acid.  Mr.  Smith  fnmisha 
"  limtrations  of  the  fungus,  and  finds  a  reason 
3F  the  unprecedented  severity  of  the  visitation 
3  tbe  mildness  of  the  post  winter. 

It  is  said  that  Professor  Hughes,  the  inventor 
of  the  type-printing  telegraph,  has  discovered 
thai  some  bodies  are  as  sensitive  t^i  sound  as 
selenium  is  to  light.  According  to  Walure,  if 
such  a  body  be  placed  in  tbe  circuit  of  a  small 
buttery  it  will  be  so  affected  by  the  sonorous 
vibrations  when  spoken  to  as  to  replace  entirely 
tbe  transmitter  of  a  Bell  telephone.  A  mere 
jtcrr.t^h  with  tbe  finger. nail,  or  a  toncb  with  the 
BoFt  part  of  a  feather,  is  distinctly  transmitted. 
No  information  is,  however,  published  as  to 
Iht^  names  of  the  bodiea  so  remarkably  sensitive 
to  sonnds. 

I'he  torpedo  defences  of  the  Thames  are  now 
somplebe.  The  station  is  at  Shomemead  Bat- 
lerr,  and  in  the  operating  room  there  are  a 
nuiaber  of  bells,  each  in  electrical  connec- 
tion with  a  torpedo,  which  can  only  be  fired  by 
completing  the  circuit.  When  a  ship  toache« 
a  Mrpedo  the  bell  belonging  to  the  latter  will 
ring,  and  tbe  officer  in  charge  can  either  explode 
the  machine  or  allow  the  vessel  to  pass  on  hei 
course  uninjured.  Of  course  the  torpedoes  are 
Dot  in  position,  but  they  are  ready,  with  all 
nppUances,  for  being  moored  when  required. 

The  new  torpedo  boat,  whioh  was  recently 
inppectedby  the  Lords  of  the  Admiralty,  drawl 
onlj  Sin.  forward  and  12in. aft.  It  is  GOtt.  long 
r  rft.  ein.  beam,  and  is  expected  to  steam  20 
knots  an  hour. 

At  the  annual  meeting  of  the  Boyal  Institu. 
tion,  held  last  week,  it  was  steted  that  daring 
tht'last  25  years  the  namber  of  members  pay- 
\i\f!  6  guineas  annually  had  increased  from  3ii 
111  Hii,  while  the  real  and  fnnded  property  of 
tho  Institntion  now  amounted  te  upwards  ol 
.fSb.GOO.  Sixty-two  lectures  and  nineteen 
Friday  evening  discourses  were  delivered  in 
iS77. 

Tbe  Buasian  Qovemment  have  ooncluded  a 
oontract  with  an  American  ootnpauy  for  th« 
fletpening  of  the  Neva  between  CronsUdt  and 
St.  Petersborg.  The  quantity  of  mud,  kc.,  te 
tie  excavated  is  estimated  at  16,000,000  cubic 
T.irds,  as  there  is  to  be  a  channel  with  a  uni- 
form depth  of  soft.  The  work  is  to  be  com- 
pleted  in  four  years. 

A.n  "invention,"  not  proceeded  with,  for 
proventing  priming  and  corrosion  of  steam 
boilers,  consists  of  any  oi!  or  mixture  of  oilti 
■nith   tannic  or  gallic  acid,  or  with  both   of 

The  principal  food  of  herrings  canght  in  the 
German  Ocean  and  the  Baltic  consiste,  accotd- 
ia^  to  M.  Mobins,  of  some  kinds  of  very  small 
■Tustaceans  of  the  order  of  Copepoda.  In 
February,  187S,  a  great  many  herringa  wero 
caught  in  Kiel  Bay.  Nearly  all  that  M.  Mobins 
o[)«ued  had  their  stomachs  full  of  Copepoda, 
belonging  almost  exclusively  to  one  spaciea 
{'i'emortt  UmgicorKit).  In  the  full  stomach  of 
un«  large  herring  the  number  of  these  crusta- 
renns  present  was,  after  careful  counting, 
found  to  be  60,895.  Another  herring  contein^ 
19J170.  For  three  weeks  continuously  there 
wore  taken  daUy  in  Kiel  Bay  about  240,000 
lieninga.  Supposing  that  each  of  these 
deraured  every  day  only  10,000  copepoda 
(nliich  is  putting  the  number  very  low),  thin 
■would  give,  for  one  day,  a  consamption 
of  2,400  millions,  and  in  three  weeks  43,00(1 
millions.  The  upper  surface  of  the  water 
Rwirmed  with  these  minute  animals,  so  that 
with  fine-meshed  nete  they  could  easily  bu 
oiiught  in  thousands.  These  facts  show  that 
tb»  Qerman  coasts,  though  they  are  poor  in 
spucies,  have  enormous  quantities  of  individual 

In  a  recent  letter  to  the  French  Academy  M. 
'I'ltcchini  gives  the  results  of  bis  solar  observa- 
tivQH  during  the  first  quarter  of  IS 78.  The  spotti 
h:\re  been  very  rare  and  smolL  Between  10th 
February  and  ind  March  neither  spots  nor 
jiores  were  observable ;  on  the  other  hand,  thi; 
l>riinolation  was  splendid.     It  would  appear 


that  tlie  minimum  of  spots  reaUy  comes  M 
•teai,  not  last ;  their  frequency  has  been  stesdi 
diminishing  up  till  now.  The  number  of  pi 
[uberoncea.  also,  has  been  very  small  daring  tl 
quarter,  on  an  average  E'l  per  day,  with 
height  of  halt  a  minute.  They  have  extendi 
over  a  large  tone,  with  two  maxima  beyond  t1 
principal  lone  of  spote,  and  tbe  nebulous  stin 
[ure  has  predominated.  There  have  been  i 
isolated  metallic  eruptions. 

A  method  recently  recommended  by  M.  To 
Bibra,  for  restoring  old  writing  that  has  bccoa 
illegible,  conpiats  in  painting  the  piece  wit 
tulphide  of  ammonium,  which  brings  out  tt 
lines  distinctly.  Tbe  excess  of  sulphid*  : 
washed  off,  and  the  piece  is  dried  betwee 
Altering  paper.  Another  means  recoramendt 
is  a  moderately  concentrated  solution  of  tannii 
which  is  similarly  applied.  The  MS.  is  diia 
»t  60"  to  60°  C.  Both  methods  are,  of  couiti 
only  applicable  to  gallic  inks.  For  desninf 
of  oil-iwintiugB,  the  same  author  advises  thi 
lue  of  nitrobenzol.  The  palntini;,  taken  oa 
af  ite  frame,  is  first  cleared  of  dust  with  i 
brush,  then  washed  with  a  wet  sponge  ;  a  thici 
layer  of  soapsuds  is  next  applied  for  8  toll 
minutes,  then  cleared  off  with  a  strong  brush 
The  painting  is  now  washed  with  water  am 
driedT,  after  which  it  is  rubbed  with  a  lioa 
□loth  saturated  with  nitrobenzol,  frequenll] 
changed  till  the  picture  becomes  clean. 

There  is  now  being  bored  at  Peeth  u 
Artesian  well,  whi^h  will  be  deeper  than  u^ 
made  hitherto.  The  work  haa  been  unda 
taken  by  MM.  Ziigmond,  Bros.  A  grant  e 
l.OOO.OOOfr.  has  been  made  them  by  the  tew 
an  condition  of  furnishing  on  unlimited  scppl 
of  hot  water  for  the  municipal  eetablishment 
and  public  baths.  The  depth  of  the  well  iii 
present  about  951  metres,  and  the  lemperotiB 
of  the  water  is  about  161°  F.  The  work  will  I 
continued  till  the  temperature  is  178°  F.  n 
well  furnishes  da^y  790.000  litres  of  hot  watt 
rising  to  a  height  of  10  60m,  This  quantity  ( 
water  will  not  only  suffice  for  all  the  wonts  c 
the  town,  but  will  transform  the  environs  int 
a  sort  of  tropical  garden.  Since  June  Isst  U 
boring  has  traversed  60  metres  of  dolomiti 
The  upper  layers  have  furnished  some  inlstM 
ing  data  to  geology.  Among  the  mechanic 
inventions  to  which  this  undertaking  has  gin 
rise  may  be  specially  noted  an  apparatus  i 
which  tbe  water  eacapiug  from  the  well 
utilised  as  a  motor  force  imparting  to  the  bor 
a  velocity  twice  that  which  it  had  before. 

A  cnrioos  phenomenon  has  been  observed  i 
a  property  at  Yemen,  in  France.  Five  or  ■ 
years  ago  lightning  struck  a  garden  plant 
with  gooseberry  bushes  and  cherry  trai 
making  a  very  deep  hole,  the  orifice  of  whi 
was  not  10  ctm.  in  diameter.  SubsequenI 
evei7thing  died  round  abont.  The  des 
circle  enla^^^ed  year  by  year.  It  is  now  sev 
metres  in  diameter,  and  has  just  reached 
cherry  tree  plant«d  twelve  years  ago,  whi 
has  died  like  the  rest.  The  gooeeba 
bushes  which  were  reolanted  died  in  two  yes 
The  cause  of  the  evil,  says  Sckhcb  pour  To 
which  records  the  phenomenon,  was  eviden 
the  lightning,  but  how  comes  it  that  its  morl 
action  haa  persisted,  and  that  the  sterility  go. 
ground  ?  Did  the  lightning  generate  in  I 
soil  chemical  compounds  injurious  te  plan! 
Did  it  burn  the  humus  P  This  is  a  point 
which  we  remain  ignorant. 

From  observatJons  recently  made  by 
Abich,  and  communicated  to  the  St.  Petersbi 
Academy,  it  appears  that  the  western  part 
the  Caucasus,  which  is  sub^t  to  the  influe: 
of  moist  winds  from  the  Black  Sea,  Is  nea 
under  the  same  conditions  as  Lhe  Alps  and  ' 
Pyrenees,  and  its  limit  of  perpetual  snow 
nearly  at  the  same  height  as  that  of  the  lii 
in  those  ranges ;  whereas  in  the  eastern  pi 
subject  as  it  is  to  a  continental  climate, 
phenomena  of  this  urder  greatly  resemble  th 
observed  on  the  northern  slopes  of  the  Uii 
layas.  In  this,  also,  the  Cancaans  serves 
transition  between  Europe  and  Asin,  bot  < 
most  remarkable  fact  is  that  the  glad 
of  tbe  Caucasus  are  at  present  in  a  period 
diminution  and  retreat  similar  to  thnt  obeen 
for  fifteen  years  in  the  gladen  of  the  Alps  s 
the  Pyrenees,  especially  on  the  cidM  of  U< 
BUnc. 
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LETTEES  TO  THE  EDITOR. 


rfwuai*  fcr  Ox  apMsH  t] 
t,  Tli*Mtt>rrHpH(rullyni}U«(iikatiill 


J.  PUBOBI  XsVi 

V  I"»rt*r(»/»iW_       , , , 

VdMf  •/  wmifi  Litt*t  pmnuit  mwted,  wU  «lUfi  ^ 

■■■IMMJ  I)U  UOmtK  If  Um  LKtor,  M  t»U  U  (Ih  ]Mfl  « 

'I  mid  bn*  tnwjaait  n»a  wkd  b*  koowi,  ud  ■• 
■Hh  M  h«  k>oiwL  bat  ■«  aMn;  lad  that  aat  tn  tU> 
Mb,  tat  la*a«tlNruk}«taif»i««ahknnaB  ur 
kM»  MM  pHtbialH'  kw»M«  tad  Bpaii^  ot  U> 
Mtas«f  Hota  •  pKBa  or  •«&  ■  flKUtiiia.  tbat  ••  ts 
AwlUanbnnnM  man  tlwo  «1u(  (WTb^  d«>. 
•■drrt,takMP*(tetMrwiaithk  UttI*  sKtuHitf  bk 
«fB  nJvUik*  la  write  tba  irhol*  bodr  sf  pb^fta'  itw 
■  dBJT«Uwl^(irl«iuL' 


TSS  Z.1INAS  CBA.TIIB  THBBIT— B17II>D- 
IBO  hJS  OBBBBVA.TOBT— QIiOBBS- 
A.      £5     TBZ.BS0OFB  — miSUBNTABT 

sahdboob:  or  astbonoht-vibi- 

BII.IT7  OF  THB  UOON>S  D&BK  LIHB 

— "THB    DA.WV    OF    BiBTOHy  —  A 

■OTBti   MODB    OF   "BNDOWHffiNT" 

—  CHAKBBBa'S     "  DBSOalPTIVB    AS- 

ntONOMT"  —   TBIfEBCOPIO      APBR- 

TVBB— OljBBB'a    TBDOBY    OF    THB 

PI.AIffBTOIDB-BTBI.IiAB     PHOTOME- 

TBT.  ftc.~8TAB  IN  HYDBA-REFLBC- 

TOB     OS     BBFBACTOB  P-STUD7    OF 

BAUTICAZi  A8TBOHOMY. 

(1-1298. }-~Ht  ■ofuintanoa  with  tha  mianto  d 

if  tk«  LuBkr  CnterTbabit  ii  not  aaflieiPiitlT  — .. 

■■to  ta  coabla  me  to  auwsr  Hr.  Miwo-Soilh  (littar 

lots,  p.  16a>  definitelr.  witbont  >  funhw  aominft- 

tJM  of  that  (oTowtioD.    i  will,  bomTcr,  t«k«  tb* 

MriiMt  opportDnitj  of  looWiog  »t  it.     I  am  atnid 

Hrt  I  ihall  ba  kwa;  rrom  botna  on  tba  nisht  of  tbs 

IMh  inat.,  whan,  tboagli.  ths  sun  will  sot  hara 

riMDaabishuat  thaepocfaot  Mr.  Smith'g  ikctob  ; 

wUa  on  tie  lltb  Tbebit  will  kaTe  got  fartbar  into 

■bHlbt  than  it  wu  at  tbe  date  nf  loar  »rra>[Hin- 

lant'a  drawing.    II  bi  will  tnrn  back  to  p.  632  of 

TaL  XXT.  of  the  EsaLiBH  Mechanic  bs  will  End 

bAatohof  thii  crater  under  areniag  ilia ni nation, 

■Uah  ooollrma  lome  of  the  taaturaa  geaa  br  him  on 

tha  11th  nit. 

With  referanaa  to  tha  qnariea  pat  ta  ma  in 
Mlar  14S50  (p.  16S),  by  Hr.  Biabanli,  I  wonid 
wj:  lit.  That  then  can  be  no  po!sibla  objection  to 
bwk  tor  the  walla  of  hii  obaarTatarr  ;  bat  that,  on 
fta  opotrar;,  if  he  be  indiffnant  about  tha  eitn 
oat,  he  had  better  amtploj  that  material  tor  them. 
Wood  ia  ui«d  from  motirca  of  eeonoiir.  He 
mt  ba  eapaoUll^  earafnl,  howerer,  to  baTS  Terj' 
rile  ihuttar-apaniiigi  in  hu  dome,  ao  at  to  rapidlr 

S«  axtarnal  aod  iitamal  temperatnre.  2ad. 
h,  (bDoU  ha  dedda  to  eonitmct  lbs  entire 
muaaq  of  wood,  ha  need  be  under  no  apprbbannioa 
tit  aaj  difioaltr  will  ariie  in  doing  to,  >o  u  to 
'  Hit  well  a  131ft.  doma.mnning  on  iron(orlignnm- 
I  Hm)  hall*.  I  know  of  two  domea  of  larger  diamater 
I  k*  Hr.  Biohardi'i,  wbioh  bare  worked  ffficiantlj 

*       "     '    '       r  in  tha  wall-platea.    ThW  ^rs  o^ 


MOable  a  pointer  a*  two  thick     ..__. „  „ 

Aa  andiUa  of  the  Beld  of  riaw,  aod  each  forming  an 
M|Iaof  45°  with  tha  Meridian.  PosiibI;  Mr.  Lan- 
■Mr  wrote  ia  ■  bnrry,  or  «*  thinking  o(  lome. 
Kacdaa,  when  he  rBMmmeDded  ftne  croii  hair*  ; 
tMebwooUba,utt*lTUie>eM  after  dark.     Laill;, 

Oapaotiorao  £qaatoraiilthana  atonaone.  Cooke'i 
tarn  of  pillar  learta  nothing  to  be  dciired.  OF 
■ana  it  moit  bare  a  mauite  itoua  or  brick 
hnaiatioa. 

TW  panooal  appeal  made  to  nie  in  repl;  32382,  p. 
Ul  by  "  Cimiihman,"  has  amt  ma  back  to  hii 
ariiPBal  qnary  on  a  21.  Having  read  it,  I  will 
HBWar  it  aa  far  oa  1  cao.  leaving  to  Mr.  Linoaeter, 
NMBa  other  eipart,  tha  taak  oF  replying  to  the 
mmt  aeehani^al  part  of  tha  queatioa  put.  In  tha 
■daat,  Ihao,  tha  globss  andaubtadl;  are  of  practical 
■a;  ■•,  altbangh  praoeasian  bae  changed  tbe  oo- 
MnatW  of  Bipht  asctnsian  aud  Declinaiion  to  aome 
ntaat,  tha  poaitiona  of  the  SUrt,  inter  ee,  rumain 
Aaaaaa,  as  that  jonr  oorreipoadent  may  learn  tbe 
iHa  gf  tha  haa*cna  f.om  them,  trace  fairly  Kell  the 
latk  of  tha  San,  llooa,  and  planets  through  the 
tkj,  and  parform  all  the  luual '' probleme  on  tha 
tfihe."  In  tba  ease  of  the  terreatrial  globe,  it  ii 
■aallaraUtiaa;iudtSBi(iB<iiai  lying  mainly  ia  it> 
Wiairtinn  at  a  tbas  nuazplored  Afrina,  and  iu 
Vartk  Polar  daUib  being  but  imperfect.  In  tbe 
— ■  -■ —  '•--  ""itiah  Catalogue"  originally 
"  BiatoriaCeeleilia"  in  1725, 


■ad  eoataini  3,310  atan  obaerrad   at  Oresnwioh. 

There  ii  an  inlawed  editioD  of  it  in  the  "  Aooonntof 
Flamiteed,"  by  Baily,  pnbliabed  some  Forty  yean> 
ago  or  moie.  A*  for  ihe  riiiug  of  the  globe  above 
its  wooden  horiion,  it  ia  impottible  to  aay  anything 
aa  to  the  cause  oF  tbii,  or  ita  remedr,  witbont  aeaing 
it.  Tha  quwtioK  abont  cementing  tha  axis  ia  wholly 
beyond  my  pone r  to  answer. 

"  Telesoope  Tele  "  (query  327*2.  p.  175)  haa  got 
an  Dnccmmonly  hard  bargain.  In  fact,  I  do  not 
mind  tilling  him,  in  itrict  eonadcnse,  that  he  hat 


laof  the 


.igktly  fixed  iu  tbtir  plaoes  in  the  tube.  I  do  bopp 
that  your  ourmpondent  will  not  dream  of  going  to 
the  coit  of  a  Barlow  Jena  and  an  additional  aatrono 
miol  eyepieoe  for  hia  precious  instmment.  Tht 
foorleneea  ia  hi*  lerreatiial  a;epieca  are  all  right; 
hut  th>re  nhoald  be  two  in  Uie  anronomioal  one. 
Pos'ihly  tba  "  lens  along  with  the  dark  glati  for  tbe 
■nn  "  may  be  tba  missing  oue.  a«  no  leni  belong*  tc 
an  eye-abadr  proper.  On  no  acoaunt  whaterar  would 
IadTira"Telegsr>peTele"  to  apand  another  farthiog 
on  bin  telescope  beyond  the  inm  caeeiury  to  com. 
piete  hia  present  aatronomioal  ejepieoe  and  Gi  bii 
diaphragms.  By  tar  the  beat  thing,  thongh,  tbat  be 
can  do  >•  to  aall  it  again  to  anybody  wbo  will  be 
weak.mindad  enough  to  pay  him  what  ha  gare  for  it, 
I  could  answer  query  32713  (p.  175)  batter  hod 
"  A  Poor  Caruisboian "  said  in  what  bmneh  of 
Aitronomy  he  is  partioalarly  interested.  ShooM 
his  abject  be  to 

can  scarcely  do     .       .  , 

eellent  little  nhilling  Tolnme 
Mr  W.  H.  M.  Chrialie.  pabliebftl  l-v  th..  .S-.vi.u 
for  Promoting  Christian  Knowledge,  It  ii>-  -  Hi  ..»» 
whethfir  be  propoana  to  detote  bimaelf  to  Si^'llikr, 
Solar,  Lunar,  or  PUnetory  Aatronomy.  to  ^Ui-\i'  th.^ 
Science  matbematicaUy,  or  derota  biDuelt  t^  m,  in 
its  inntmmental  a«pect,  I  will  try  and  belu  hini  v; 
the  telectioD  of  books  to  suit  hii  particnlor  pnr- 

If 'Mr.  Hibinaon  (query  33733,  p.  176)  will  con- 
■idar  tbat  tbe  dark  limb  of  tbe  Moon  ii  rendered 
Tiiible  to  ni  by  Eirth  shine,  and  that  when  it  it 
New  Moon  to  the  HwA  it  is  Fnll  Earth  to  the 
MooQ,  and  vice  varrA.  be  will  ssa  that  tbe  dark  limh 
must  be  at  its  brigbteit  when  the  Moon'a  illuminat«d 
oreaoent  ij  at  its  thinDsat.  In  addition,  however,  to 
this  ooi.ttant  canie  of  Tariation  in  tbe  brigbtneas  of 
the  dark  limb,  tha  transparency  or  opacity  of  our 
own  very  variable  atmosphere  most  paroeptibly 
affect!  ita  visibility. 

I  may  tell  "  Float,"  in  r-ply  to  hii  qnm  {33703, 
p.  ITS),  tbat  tbe  Oawa  of  Biilory  ia  bv  C.  F.  Kesry, 
and  is  pBhlitbed  by  Mosrlry  and  Co.  I  tnu't. 
however  reiteiata  what  I  said  in  lattar  140S7 
(p.  I3)'m  ,  that  f  hare  only  aean  an  adrertiaemenb 
of  thia  work.  With  the  other  one  which  I  reoom- 
manded  to  yonr  comMpondent,  Sir  John  Lubbock'i 
Prthiiiarie  Tim»t,  I  am  moat  thorongbly  familiar, 
and  nan  apeak  ie  j  confidently  of  it  indeed. 

In  a  charming  liCtl*  piece  of  penny-a- lining  which 
appeared  in  the  Timei  soma  fortnisbt  ago.  1 
find  tbe  moat  liberal  offer  ot  the  owoera  <k  the 
Whito  Star  Line  of  Steamers,  to  oonray  nbserreia 
of  the  apnroacbing  Solar  Eclip-e  to  America  and 
back  tor  ^20.  deutribed  aa  "  a  noble  inalance  oF  tsa 
private  endowment  of  ao  uoramuneratiTa  branch  o( 

■     -■•    ■        >y."  Ittbiibe"-    ' .  .■  -L.  . 

•  •    *  ■  -  'n  my  carriage 

.W>l.i..-......«.,™d-.b..»....I.PH 

would  be  dispiiol  to  accuae  me  of  smpluyiug  a 
■olectam  if  I  clai.nel  to  do  so.  HoKavar,  «  the 
proverb  aaya,  "A^y   ttick  will  do  to  beat  a  dog 

I  Bupposd  tbat  ^o  eligiblj  an  opportanity 

ting  the  public  w.tb  the  idea  of  "  endow- 
ientific  leiaaruh  "  waa  tjo  temptiog  to 

ifilr.  Chtmbera  (letter  14287,  p.  195)  will  turn 
to  letter  14190,  p.  117,  he  will  find  that  I  not  only 
admit  there  that  I  was  wrong,  but  indicate  alio  thj 
WOT  in  which  my  miaUke  aroae.  It,  hoiTerer,  it 
will  afford  your  correspondent  any  gratification  to 
hare  auob  wmiatiaa  reiterattd  in  another  form,  I 
tha  table  in  bis  DeMcriptive 
Attronomy  ia  perfectly  oorrect  (aa  I.  of  conrae. 
originally  believed  it  to  be)  i  and  at  the  aame  tine 
very  cheerfully  teatify  to  the  remarkabla  ganeral 
acenracy  of  tbe  immenta  maaa  oE  attrouomioal  in- 
~  irniatton  contained  between  the  two  covtrt  ot  hia 
iry  eicaUent  and  valuable  book. 
I  need  only  lay  here  that  "  W.  G.  P."  quite  cor- 
rectly interpreti  my  meaning,  in  the  ooBolading 
paragraph  of  hit  letter  (l-OSS)  on  p.  135. 

The  reply  to  query  32801,  p.  201,  ia  a  vary  aimpla 
la  indeed.  Olber'i  theory  is  not  held  by  oatronomers 
>w.     As  projected  on  the  plaaa  of  the  eoliptio  a 

Eood  maay  of  the  orbita  ot  the  planetoida  intersect, 
at  the  orbit  oF  Flora  nowhere  appcoathei  tbat  of 
Hilda  tor  example,    within    100,000.000   ot   miles. 
Moreover    none    oF    Ibraa    nnmerous     bodies    pa^s 
tkrough  a  oommon  point  in  (pace ;  and  their  oo^e< 
mattered  all  over  tha  Ecliptic  in  a  monaar  fol- 
ng  no  racogniaable  law.     What  in  Oiber's  time 
a  mar*  dream,  ia  now  a  damonitrable  impoasi- 


bility ;  and  tha  thaory  of  the  minor  plaai 

the  tragmeota  raaolhsg  from  the  exphMi 
large  one  ia  aa  eitisct  aa  tba  Ptolemaic  oi 

Sular  system,      I    mnat  caution  "Tyro" 

ooceptinu  Dr.  lArdnor  ai  anastronomioal  astbority. 
He  woa  limply  a  planalbla  popular  aoiaatifio  tipoai- 
tor,  with  but  little  depth  t^  knowledge  ot  tha  asb- 
jecte  on  which  ha  treated. 

With  regard  to  qntry  32822  (p.  SOI),  I  may  intorm 
"  Mac."  that  tbe  Beport  ot  the  Harvard  Obaerva- 
tory  to  which  I  roFerred  in  letter  UUS,  give* 
mtrel;  inforniatioD  aa  to  tbe  methods  of  T^'—t'*! 
photometry  there  employed;  tbe  raaulta  (aave  in 
the  esse  of  the  Satellitet  of  Mara)  being  reaervad  for 
future  pnblioatioD.  I  ihjulJ  think  that  Sampeon 
Low  and  Co.,  the  American  publisher*  in  London, 
would  ba  VFry  likely  people  through  whom  to  obtain 
thia— or  any  future — publication  ot  the  obaacratory 
referred  to,  aasnming  them.  oF  oonria,  to  be  told. 
Tha  copy  I  aaw  woa  a  prraentation  one. 

I  Munot  aoawer  query  32837  (p.  202}  off-hand,  aa 
I  do  not  poaseaa  a.  oopy  of  tba  B.  A.  C.  myaalf ; 
bat  will  avul  myself  of  the  larlieat  opportnoitj  of 
consulting  it,  and  will  then  niva  Mr.  Qora  tha 
tesult  ot  my  eiamlnatioa.  *  Hydra  itaalt  neither 
appeara  ia  the  "  Greenwich  Sevan.yaar  Catologne  " 
nor  in  the  Cape  one. 

Tba  only  reply  that  I  oaa  gira  to  query  328il> 
(p.  202)  ia,  that  I  auppoaa  that  Mr.  Browning  mutt 
have  rued  his  price  tor  IJin.  rtfieetora  since  1847. 
With  regard  to  the  conolnduig  queation,  I  wooll 
I  aay  tbat  paraunally  I  shoald  prefer  a  firtt-olaat  4an. 
refractor  to  a  4^ in-  reflectory  but  "  Ptrmiau"  most 
I  bear  in  mind  thit  the  achromatic  would  be  very 
,  nearly  double  tbe  prioa  oF  the  r^fiector,  which  ia  a 
aerioui  consideration.  My  quarttt  could  lioidly  get 
.  a  4ia.  refraotor  on  the  moat  moderate  eqoatoriat 
itand  under  some  .£15,  while  for  £3  or  £1  mora  ha 
might  obtain  an  8)in.  refiector  mounted  on  an  altaii- 
.  muih.  If  your  eorresiiaadeut  ie  bsaiUting  betweau 
two  inatrumnntaof  the  (asie  aperture,  let  him  tel««> 
I  tbe  ocbromatlc.  On  tha  other  hand,  abould  ba  with 
to  decide  between  two  telescopes  of  tbe  same  prioa, 
let  him  by  all  mean!  adopt  tbe  reflecting  form. 
I  If  "Doshre"  (query  32841,  p.  202l,  intends,  i« 
ha  says,  to  study  nautical  aatronomy,  ha  will 
rrqilra,  not  a  ^10  or  X15  teleacope  at  all,  but  a 
good  aeitaut.  The  matbematica  npoeaiaiy|  tor  an  io- 
tolligent  appreciation  ot  the  problems  which  he  will 
have  to  solve,  will  extend  to  tpbericol  trigonometry, 
I  while  the  moat  perfect  familiarity  with  tha  nature 
'  tod  naa  of  logarithm)  ia  alto  essential.  I  think  that 
'  if  my  qaeritt  will  get  Toung't  Narigatioji  and 
'  Satitical  Jifronomy  in  "  Weale'a  Sgriea,"  aad  if 
.  iccompanying  volume  of  Tahiti,  be  will  obtain  an 
I  gicellent  idea  of  tbe  chief  iuhjecte  to  which  hii 
I  attention  will  have  to  be  directed.  Ot  courta,  whan 
I  he  ia  once  au  fait  in  tbe  uaa  oF  logarithmic  tahtaa 
he  may  aolve  all  tbe  leading  qnEationa  in  navigation 
I  bjr  mere  role  of  tbnmb,  bnt  1  onderataad  him  to. 
I  iignify  that  he  wiahei  to  know  something  of  the- 
tbeory  of  the  operatioot  be  will  have  to  perform. 
and  of  the  reasont  tor  performing  tham.  By  tha 
!  bye,  be  will  reqnire  a  good  nakad  eye  acquaintance 
with  the  atore,  and  for  acqairing  tbii  nothing  can 
.  lorpaia  Proctor'a  email  Utar  Allai,  which  ha  will  d» 


A.  Fellow  of  tho  BotbI  Aatroaosaloal  Soolaty. 

BBIiBNOQBAFHIOAI.. 

tl42OT.]— Cbatibutb  E.  or  Ijiiu..  Lohr- 
mann  only  ahowa  one  {I  think  the  most  northerly 
cue)  of  tbe  foiir  oraterUta  alluded  to  by  Mr.  Oaudi- 
Hers  (Ehqubh  Mecbahic,  No.  682,  p.  138,  tettar 
14219).  He  alio  ihow*  »  cmtcrlct  and  a  cleft  ia> 
Lexell  itialf,  which  are  not  on  B-  and  M.  Lohrmonn 
ind  Beer  and  MS41er  frequently  delineata  the  soma 
tbjects  vtry  differently.  Someof  these  dlBCrepaneiea 
may  ba  due  to  the  fact  that  "  L,"  ui    ' 


tid    of  wl 
lielenograpbica  "■      t 
:l7in.   in   diameter} 
imputed  to  thia  caw 


t  all 


. jmploy- 

imall  aobromatio  of 
.  telescope,  by  th» 
of   the   ' '  Mappa. 

f  Iho'tt    -        -■    ■-- 


I  can  iudga, 

-jonrmaun  net  acawu  minute  detaila  mueh  mora 
iicourately  than  his  mora  celebrated  oontemporariaa, 
in  the  neighbouring  formation.  Sasaeridat,  B.  and 
».  abow  a  little  row  of  four  well-marked  cratarlite, 
«hile  L,  drawa  two  tinga  in  their  plaoe,  tha  larger  of 
lae  two— tbe  S.  one— being  very  ilightly  smaller 
lh.n  B-  and  M.'a  Saaieridea  "  :'' 

Hanbtiim.— Mr.  Qaudibert'i  rill  ia  probably  a 
sow  diaODvery,  as  it  doea  not  agree  with  Schmidt'a 
aetcrtptiOD  of  hia  No-  217  in  the  "  BlUeu,"  or  with. 
^eitDn'a  man.  It  aeema  to  correapond  very  cloaely 
«ilh  soma  ridgaa  ahowa  by  B.  aod  U.  in  the  leeond 
idition  of  their  map,  and   may  p(.tsibly  be  a  vary 

Oliog  in  this  respect  1  A  *  T,  for  intUnce 

AftiSTABCH us. —Having  been  engaged  lately  on  a 
tomiwriioa  of  aeverol  maps  and  akelchea  of  thia 
drater  and  ita  anrroundingi,  perhapi  a  few  brief 
extracts  from  my  notea,  chiefly  with  reterenea  to 
markinga  on  the   Aoor  ot  Arislarchut,  may  ba  of. 
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intermt  to  Hr.  Gstidibert  and  olbm.  Tfae  Sni 
rfpraBCutation  of  Broming'i  moantain,  witb  uliicli 
J  un  aeqnaintrA,  occnra  on  n  TtTj  Em  dramrs  of 
Aiifltarciiaa,  Herodotnfl,  and  tha  re^on  north  of 
Ibrae  two  cratcra,  b;  Mr.  Hnnter,  the  drairingbdng 
oonitmcted  from  BOme  tpn  Bkctchea  made  from 
Hunli,  1860,  to  Jannary,  181)2,  with  ISa,  apertnrB 
of  Lord  Eosie's  3f  I.  rfflector,  a  powfr  of  ahoat  400 
beiDK  aanallj  employed.  On  both  Mr.  HunUr*B 
and  Mr.  Browning'a  drawinfp  (c.  /.  "  Student," 
April,  leCd),  tha  eentral  peak  and  "  Browning's" 
roanntain  are  rhown  eoDnr>etcd  willi  one  another  hj 
a  low  ridge,  aid  on  Mr.  Hmiter'a  the  eentral  (i.e. 
th«  BODthem)  peak  is  elonmted  exactlf  as  depieted 
br  Hr.  Qaadibert  (Enqlibh  Msf^ANtC,  No.  380, 
JbIj  5,  1872).  Phillips'  drawing  of  the  floor  it  not 
KTsry  satiifactory  one,  and  even  hie  delineation  of 
tha  great  efrpentine  TalW  maat,  I  think,  yield  tie 
"  pUB  "  to  that  of  Mr.  Hunter,  Mr.  Hunter  ahowa 
arking  <u  bright   or    brighter  thao 


hUloA  (latter  14219).  and  SchmidfL   

It  ia  well  known  that  Schmidt  is  Ttry  fond  ol  draw- 
ixg  tmall  ciaterlatB  (he  thaws  an  amazing  quantity 
of  them  on  the  fioor  of  Merseniaa),  and  it  trequently 
bappMB  that  OD  drawings  of  the  same  formation  by 
dimrenl  bands  mounds  appear  as  craterleta  and 
oratcrleta  aa  monnds.  Tor  instance,  on  Mr.  Oaadi- 
bert'a  drawing  in  the  Enqlish  Mbchanic  for 
July  5th,  18T2,  hta  No.  59  appean  as  a  cratertet 
flanked  by  two  monnds,  No.  S8  and  60,  but  Schoidt 
draws  all  three  as  craterleta  ;  53  and  5t,  are  shown 
by  Hunter  aa  cnterlets,  exactly  as  on  Mr.  Oandi. 
bert'a  dmwing,  bat  by  Schmidt  as  two  mounds. 
No.  64  is  a  eraterlet  on  Schmidt  and  Hanter,  and 
a  mODBd  on  Oandibert ;  No.  66  ii  a  monnd  on  Qaadi- 
bert, a  eraterlet  on  Hunter — ia  fact,  any  one  might 
Cire  hnndreds  of  such  instances. 

Lohrmann,  on  Ms  map  (bat  not  on  See.  XVUI), 
shows  a.  minnte  oratarlet  about  as  far  S  E.  of  tha 
central  monatain  aa  Schmidt's  eraterlet  ta  N.W., 
and  there  are  funt  traoea  on  bia  map  of  Schmidt's 
two  hiUoeka  at  tha  S.  border  of  the  floor.  It  may 
be  as  well  perbq)s,  also,  to  mention  beia  that  Mr. 
Honter  shows  a  monnd  on  the  S.E,  of  eraterlet 
41  {— B.  and  M.  and  Schmidt's  "A.,"  "  i"  of 
SohrOlar,  Lobrmann  49  [Sio.  XYin.  D,  and  also  one 
in  the  same  poaiUan  on  tha  ontaide  slope  of  38,  and 
that  Omithnisan  dram  ("Aslron.  Jahrbngh," 
Vol.  X.,  Plate  TI.,  fignra  33)  two  monads  jnit 
whereNo.  4S  stands,  while  Browning  show*  a  white 
patch  there. 

TOUTIHSLJX,    FOBMATION     HI.    C    W.     OT.— I 

think  that  Mt.  Oandihart's  oraterlet  No.  9  ia  the 
one  whioh  I  saw  on  June  23rd,  1871.  Lohrmann 
■howa  two  hillocks  on  the  floor  of  Fontenelle,  B. 
and  U.  only  one.  (Fn  letter  14096,  pue  16,  No. 
677.  Lambtrt  for  "  crater,  now"  read  "cratar- 
row,"  and  in  tha  last  liae  of  tbsletterfor  "  aketchea" 
read  "  sketch.") 

TllusiiB  —On  the  Melbonme  pbotAgraiD,  date 
Sept.  I,  1873.  this  orater  is  shown  with  a  small 
oentral  moualBin.  probably  the  ooe  mentioned  by 
Mr.  Qaadihert,  the  cmter  being  nearly  half  fnU  of 
shadow  when  weatem  portion  of  the  mountain  Ib  not 
appsrent  I  for^iot  to  mention  aboTe  that  on  this 
photogram  the  three  northern  crattrlet"  of  the 
taslern  row  B.  of  Leisll  ^pear  broken  down, 
exactly  aa  Mr.  Oandibert  deaeribes  them,  and  that 
the  two  rings  in  Baaseridaa  appear  a*  delineated  by 
Lohrmann,  and  not  as  on  tha  "  Mappa  Beleno- 
gisphica.' 

Crates  N.W.  or  HiOKtirH.— 1  do  not  think 
that  the  eraterlet  alluded  to  by  Mr.  Gsudibert  ia  at 
all  eonneoted  with  Dr.Elein'e'' Nora."  Mr.  Gmdi- 
bert's  sketch  was  carefnily  examined  along  with 
all  other  obtainable  ones  when  Dr.  Klein  a  di«- 
eovery  was  aanonnced,  and  the  little  oraterlet  was 
notioed  ;  bat  we  came  to  the  cODdlnaion  that  it  had 


N.  of  Hygenas,  with 
la  pnbablT  identical. 

Dr. Klein  has  setn  his  "new  -  craier  BeTerai  times 
einoe  he  flnt  disooiered  it,  under  varioas  illnmiEa- 
tioni,  and  that  it  haa  been  alio  seen  by  Schmidt. 
The  weather  was  very  onfaTonrable  here  on  the  9th 
and  10th,  and.  ns  far  aa  I  am  aware,  the  crater  was 
only  seen  by  Mr.  Ward,  of  Bflfast,  on  the  eroning 
Ot  the  9th  instant.  He  writes  to  me  that  he  Kot  a 
glimpse  of  the  Moon  through  a  break  in  ttie  clonda 
of  about  Btb  minntes'  dnraUon,  when  the  Moon  waa 
from  two  to  thrf  e  bonrs  past  the  meridian,  and  that 
on  looking  at  the  region  with  a  power  of  175  ou  hia 
4-3in.  Wray,he"atoneeaaw  the  black  crater,  and 
also  the  cfeft  (F)  ■  B.,'  bat  the  latter  had  a  bent 
or  crooked  appearance  iiear  the  middle,"  Dr. 
Klein's  article  in  the  "  Woebentchrift  "  is  repro- 
daoed  in  the  cnrrent  No.  of  "  Sirias,"  find  the  May 
Bnmber  of  the  "  Selenograohioal  Journal "  will 
oontain  a  large  diagram  of  the  "  new  "  erater  and 
its  snrronndings,  and  aa  article  on  the  subieot  br 
Mr.  NeiBon. 

Qmithniien  draws  a  SDrpnsing  nnmbsr  of  clefts 
in  the  Trieaneeker  system,  and  also  at  the  end  of  the 
Hygmint  cleft,  and  he  gJTO.i  sarerat  drawings  of  the 


jnnnWon  between  the  clefts  Amadn-ns  and  Hygenus, 
delineating  the  eonnecting  cleft '  A  '  exactly  as  it  is 
fhown  ty  Mr.  Gendibcrt  (Enolihh  Mechanic, 
Sept.  22od,  1871,  No,  333,  letter  26()S).  Ue  mnat 
hani  been  a  most  indefatigablo  obrerrer  (for 
iuatance,  he  giTcs  no  less  than  2B  different  obserra- 
tione  of  the  oleftj  of  Triesnecker  alone  between  the 
years  1814  and  1826  i),  and  the  acutenesi  of  his 
eight  most  have  been  something  mirrellona,  thonnh 
hia  imagination  frequently  ran  away  with  him  in  his 
interpretatiou  ot  what  he  aaw : — I  am  not  aware, 
though,  that  he  ever  went  so  far  as  to  assert  that 
ha  ooald  Bee  the  Moon's  Zodiacal  Light  with  the 
naked  eye,  as  has  been  asserted  in  the  pages  of  a 
sdeutifiG  jonmal. 

)8ID0N1CB.— There  ia  a  drawing  of  this  forma- 
bf  arnithQiaea  in  Bode's  "  Jahrbuch  "  for  1824, 
to  which  there  is  no  allutioa  ia  the  text  on  which 
'  B  '  (c.  /.  Enolish  Mechanic,  Nob,  308, 31C,  319, 
357,  3C2,  &c.)  appears  aa  a  crater  about  tha  size  of 
'  17.*  It  does  not  appesr  in  Schroter,  and 
Gruithuiaen's  drawing  is  evidently  intended  to  call 
attention  to  this.  It  is  also  shown  as  a  erater, 
'ightly  smaller  in  siie  than  17.  on  a  drawing  in  my 
:>BBe9Bion  by  Flammarion,  On  Schmidt  it  appesra 
.  1  three  or  four  low  ridgea,  not  Tery  unlike  Mr. 
Qaudiberfa  drawing  and  deBOription  of  it  in 
ENQLian  Mkchabic  for  March  1,  1872,  No.  362, 
letter  3698.  I  have  nerer  aeea  it  as  a  erater  myaelF. 
FBiCABTOHiua.— Aa  this  object  is  again  attract- 
ing Borne  attention  at  the  hands  of  lunar  obscrrers, 

[it  may  be  nsefal  to  direct  attention  to  three  draw- 
ings of  it  which  are,  I  beliera,  not  very  generally 

;  known.  The  first  is  one  by  OruithHi<nn  (eiecnted 
□nder   the  evening  illnmi nation),   which  is    to  be 

■  found  OB  plate  V.,  figure  5,  of  his  "  Jahrbaoh  "  for 
1818  ;  tha  second  is  a  drawing  br  Mitchal  with  the 
llin.  Men  achromatin  which  ha  erected  in  the 
Cincinnati  obserratDry,  and   is  angrared,  together 


eiecnted  by  Mliiler  with  tha  aid  of  the  Dorpat 
refractor,  and  is  on  Tag.  IX  of  tfae  plates  accom- 
panying hia  "  Popolitre  Astronomic  (Editioo  of 
1S61).  Herbert  BadlBF, 

April  27tb. 

THB  IiUNAB  OaATBB  FI.ATO. 

L14398  1-Lettxbb  14032,  Vol.  XXV!.,  p.  601. 
11061.  Vol,  XXVI.,  p.  625,  141B1,  Vol,  XXVII., 
p.  117,  and  14221,  Vol-  XXVJI.,  5.  139,  coaluu 
reoordsof  obscrrations  ot  the  Bncce*siTe  illnminatioa 
of  the  Walled  Plain  Plato  from  7-61  days  of  the 
Moon's  age  to  18  80  days  alio  of  the  Moon's  age  in 
the  years  1860  and  186!.  With  the  hope  that  aome 
of  the  features  then  observed  have  been  seen  during 
the  last  two  lanations  I  am  desirous  ot  soliciting 
attentioii  daring  May  and  June  to  soma  of  the  inter-  ] 
mediate  phases  of  illnmination,  so  as  to  present  a  I 
regular  aeriea  ot  appeaninceB  of  Plato  as  the  ann 
rises,  calrainates,  and  seta  upon  it. 

1878,  May  10,  6,0,  moon's  age  e'25  days. 

1861,  March  19.  9.0,  moon's  age.  8-27  days. 

On  Uie  evening  of  May  10,  should  the  sky  be  clear, 
an  intArenting  observation  of  the  rained  Walled 
Plain,  "Newton"  of  SchrSter  may  be  obtained, 
when  the  situalioni  ot  the  remaiaing  frainnents  of 
its  wall  may  be  determined  and  the  localities  of  the 
minute  crstarlets  on  its  floor  asoertained  ;  the  beat 
time  for  this  work  is  during  the  eighth  and  ninth 
days  of  the  moon's  age.  The  iaolated  rock  "  Sico  " 
is  aitnated  on  the  Bont.liem  boundary  or  wall  of 
Newton,  the  Teneriffe  Monntnios  being  situated  to 
tfae  east. 

Tba  reoord  of  the  obaerrations  in  1801  is  as 
follows  : — "  Terminator  gratioG  the  eastern  edges  of 
Newton  and  Plato." 

Floor— The  eaatem  part  oF  tho  floor  of  Plato 
alighUy  rough,  the  anmmila  of  the  irregularitiea 
ja^t  catching  the  raja  of  tfae  moraing  ann,  Nofs.^- 
An  important  obserrattou,  especially  in  connection 
with  after  appearances  in  thia  part  of  tho  crater.  At 
8  11  days  of  the  moon's  age,  1860,  May  23,  8,15  to 
10.10,  no  definite  indictationa  of  ronghne<s  were 
obtAined.     1  apprehend  it  ia   a  feature  diflicult  to 

1878,  May  11,80,  moan's  age  DIB  days. 

1S61,  March  20,  10.25  to  11.0,  moon's  age  9'3* 

Terminator  a  little  eastward  of  the  eautern  edge  of 
Copernicna,  which  is  a  very  magnificent  object,  and 
graaing  the  ea»tem  edge  of  CliviuB, 

North  interior  brightly  iiluminnted  from  the 
lateral  motinlain  chain  on  the  north. west  rim. 

East,  the  rock  ;  very  brilliant,  its  shadow  east- 
ward of  lbs  crater  being  exceedingly  well  marked, 

Santh  interior  ciceeiiingly  well  illuminated. 

South.west  exterior,  theruggednesB  ot  the  exterior 
alope  well  aeea,  with  tha  ravine  rnoaing  nearly 
parallel  with  the  aummit. 

rXhia  ravine  was  ob.'crved  between  March  13  and 
21,  1878,  by  Mi>s  Ashley,  ot  Bath,  who  says  :— 
■'  There  is  a  sort  of  ridge  or  double  line  of  the  wall 
of  Piato,  beginning  jnst  sonth  of  the  crater  Q,  and 
going  to  a  point  oorth-eaat  of  B,  and  M-'s  '," — 
W,  B.  B.] 

Tha  rock  x  sonth-mrt  of  Plato  very  distinct 


[This  rock  is  the  principal  object  of  a  group  Jut 
south-west  of  Plato.  Miss  Ashley,  between  March 
13  and  2t,  observed  three  objects  near  it,  two  on  tha 
west  and  one  on  the  northeast,  whioh  she  deaciibM 
aa  a  crater,  the  other  two  ai  mountains.  Ou  April 
11  and  15,  1878,  the  Bcv.  B.  B.  Hotchiags,  U 
Salisbury,  records  that  B.  and  M.'s  >.  waa  seen 
plunly  to  eonsiet  of  three  pe^a  in  aa  eqnilataral 
triangle,  theeaatemmoat  >  the  largest  and  brightest 
He  alio  noticed  a  amall  crater  on  the  exterior  ot  tha 
aouth  ridge  ot  Plato,  about  the  middle,  which  h* 
considered  to  be  Miss  Aahley'a  crater,  but  the 
positions  are  not  accordant.  It  wonld  be  well  if 
observers  oaing  different  aperturea  were  to  spedfy 
the  number  ot  objects  seen  in  tfae  gmnp  and  tw 
nportura  employed.— W.  E.  B.] 

North-west,  tfae  roggadness  of  the  exttrior  ilopi 
very  distinct,  also  the  rock  •  north-weat  ot  Plato. 

S  W.,  W.,  and  N-W.  interiors  in  shadow,  Ik 
ahadows  short. 

Floor,  a  nearly  aniform  tint,  blaiah  grey,  thediak 
ot  bluefaiat  butdeeidedi  the  colour  was  darker  thai 
that  ot  the  Mare  Imbrium,  Oeouionally  faint 
epeeka  of  light  appear  on  the  eaateru  part  of  tha 
floor  whar*  tha  alight  im^nlaritiM  were  aaan  Msni 
19.  9.0. 


reodrad  several  sketohea  of  otriects  both  eaat  and 
west   of   Plato,  the   lalcat  by   Mr.  Hutehings,  ss 

noted   above.     He  appears   to  have  a  difEciutj  ia 
identifying  ScfarSter's  z,  for  be  says;— "I  tni^ 
there  must  be  some  mittske  in  tbe  printing  of  hn 
(Oaudibert'e)  sketch  in  the  ENdUHH  MechaHICbI 
Feb.  1,  1878,     It  is  unintelligible  to  me,  and  wM    - 
I  take  to  be  X  is  certainly  not  in  the  potitioo  of 
Qandibert's  1,  2,  3,  i.  but  mach  further  distaa^ 
both  from  tha  rim  of  Plato  and  from  I.Q."  Itwooll 
greatly  facilitate  the  settlement  of  tha  positions  tt 
objecta   in    this   locality  if  observers  were  to  gh*    ' 
aketchea  ot  a  few  objeelj,  with  their  positioitt  wril 
aligned  and  triangnlated. 
Bnckharat-hill,  May  2.  W.  B.  BM. 


■  fnrtlMl  t 


scope  ot  considerable  diaperai 
many  of  tbe  absorption  liaea  in  ue  Boimr  ipeoB 
marked  in  AugatrUm's  map,  as  somewhat  b 
single  ones,  are  proved  to  be  close  double,  triple^ 
even  quadruple  lines.  The  irresolnble  broad 
are  mostly  thoaa  caused  by  tba  "  Taponra,"  1 
are  in  tha  solar  "  atmosphere,"  and  are  fur 
from  the  body  of  the  sun.  Thus  the  broadest  liaN  :, 
are  the  C  and  F  linee  of  hydrogen,  tha  outaida  li«it  ■■: 
of  tfae  atmotphere  being  hydrogen  ;  the  magnen^  :t 
linos  (tba  little  B'g)  are  the  next  broadest,  mB» 
nasium  vapour  being  that  below  the  hydrogen  in  tM  •;; 
solar  atmosphere  1  tha  sodium,  D  lines,  rank  sMt  1. 
below  tfaa  munesiom^  sodinm  bmng  the  nextvapott  i^. 
in  order.  The  iron  lines  are  broader  than  the  mdal  iT 
and  hnrinm  lines,  and  come  next  to  aodiam,  hot  ■■  ,c 
the  solar  atmosphcav  tbe  nickel  and  barinm  rapom  ~ 
seem  generally  to  be  above  tfae  iron,  but  on  tUa 
point  mora  evidenoe  ii  reqoired.  1. 

In  great  aolar  distnrbanoesi  sneb  aa  cyelonn  lai 
storms,  wbere  there  is  rapid  motion,  inoreaMl 
pressure  and  absorption,  the  vapour  mostly  afleeM  ~ 
seems  tobahydragGU,  tfaen  msgneaium,  than  sodina, 
then  nickel,  barium,  and  Iron-  Tfaese  diatnrbaaaN 
wonld  tend,  locallr,  to  widen  the  rcspeetiT*  ataors- 
tion  tinea,  and  mue  them  appear  '  nebnlona."  U 
iffected  over  a  conaidarabla  area  of  Ua 


0  longer  be  as  tMa  as  tbe  apeali^ 

rwise  make  them,  but  the;  woall 

-  -  1,  thsir  width  dapesMt- 

'■■-"'— ^'itnrbanea. 

itndy  to  thii  branob  of  aoiiu'  pl^aie*  !«■  I 

have,  have  to  say  on  the  aubjeet,  it  being  «■•  «t 
very  great  interest.  Spoatmin. 

THB  HBTBOa,  AFBID  Sad. 
rRTOO-J—ADVEHTiBQ  to  Utter  148*9,  p.  IBS,  I 
eertainly  thought  the  meteor  referred  to  bytbe  HVmat 
correspondent  was  identioat  with  the  one  obaarvedl^ 
ma.  I  arrived  at  this  eonelnsbn  by  the  ctriDddeswi 
of  the  time  at  whiob  we  both  obserred  it,  and, 
further,  because  it  did  not  occur  to  ma  that  Iher* 
may  possibly  have  been  two  fine  meteon  viaibla  ater 
about  the  same  time,  I  know  MvFtBl  p«Esons  wba 
>teor  obBerred  by  no,  bnt  I  hat*  not  bcaid 
teor  tha  oame  em- 
if  one  in  any  irf  tbt 

jdadtbattl    ■"■     - 

myaell   had  obaerved  t 

m'tteor,  it  naturally  followed  that  I  alao  eondndad 
his  description  ot  it  waa  iaaceurats  whan  I  fonnd  it 
disagreed  with  my  own  obaervatione,  whioh  I  know 
to  be  correct  so  far  aa  I  han  de««ibed  tbam.  Wilk 
regard  to  the  diflerenoe  of  poiitiaB  in  the  liiaiaa 
assigned  by  ua  to  tbia  meteor,  faaring  iMll 
"  F.B,A  S.'s  "  letter  14245,  p.  IBS,  I  ndia  psesin 
that  our  reapectire  points  of  ubaenaHna  maf  ka*« 
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mtad  bj  a  duluioe  wbich  Honlil  baio 
for  that  dilfeienoo;  but  thera  are  olbir 
in  bis  dMcriptian,  wben  eomiHued  with 
.  could  Dok  be  ea  explained.  He  suja  "  it 
ike  in  (hnpe."  1  noted  thnt  it  «a9  per' 
alar  in  ebApa.  A^eiii,  be  saya  "its colour 
am  a  * ilTer;  nhito  to  a  pale  red."  I  JU 
anvcbantte  ot  colonr.  It  appeand  to  mi- 
■  bhiub  wbile  o(  (iraat  briUiaoc;,  mbicb 
itaioeii  until  tbe  moiuaDt  oC  Hi  diuppcai' 
abo  lari  "  it  diiappfored,  leanDK  a  hoe 
i^bt  bebiod  it."  I  partioulailj  noticed 
id  not.  It  Tanuhed  inetantly,  and  the 
juitioD  from  ioteai*  ligbt  to  total  dark- 

0  mT  miod  ona  of  tbe  most  lemarkitUo 
innaeted  with  it. 

vutiiur  Mr.  Coniiiib'e  letter  I  am  inclined 
)  tbat  tbs  met«o»   are  not  ideatical.     I 

then  mnit  bavr  been  two  mpteora,  oueof 
-)  obserrtd  br  the  Times  eomapondent, 
ber  bf  injHlC.  I,  of  eoune,  do  not  know 
SB  to  bii  point  of  obierration.     Mbe  su 

M.,loM[.l'30'W. 

B.  KAwe  Bmitli, 

Z  CAMOHI.-To  Mr,  "Webb. 
— Thi  ni03t  rcwiit  mi-ainm  of  {  Cincrl 
□e  Bcma  aie  tlia*e  of  Dembowdki  in  tbe 
umber  of  the  Aslr.  Sach,     Ho  Rire*,  a- 
7  BTeninpo'  a.eH>urD<  at  the  end  of  lS7li 
ning  of  1877  t  P  =  ii«  til}',  D  =  0'»J 
diBlanee  on  Marcb  Otb  ooming  oat  0  S 1 
irch  3(>th  0  ^".     Tbo  present  di^tauca 
±   0-S.i",  and  tbe  aoglc   cannot  b*>  vc; 
rom  118-0'.  HMbeit  Bodler. 

'HAHSIT  OP  MEBCUBT. 
—TBI  weather  hero  wag  on  tho  wliolc 
for  thwo  obierTetBwho  wished  to  Hee  tin' 
tlercuc;.  The  air  waa  rather  anBteadj,  and 
9  hDzr  p'oudii  atiout,  bat  thete  did  not 
nateriattr  with  diiiliucb  vision.  I  ciLURht 
tbo  planet  immediately  _  aflop  eitpinul 
id  wa4  much  int^re'^t^d  in  watcihlii;r  Ibo 
t  aa  it  in^uiiltj  *idaaed  and  deepened  lo 
f:,  and  lbi>a  narroweil  airain  as  the  fun'd 

1  in  behind  tbe  plunet.  I  was  not  aMv  to 
dion  of  Ihe  plineC  that  was  alill  out^ido 

the  »an,  but  I  aaw  that  itn  form  btcame 
Liite-Bhapcd  brforo  Insinfr  >ta  eouneclior: 
black  iky.  When  it  had  entered  wril 
I   di<c  of  the  gun  it  appeared  inten-ely 

sharply  circular,  but  I  wai  not  abto  to  aee 

■pot  on  its  anrface.  I  al^o  looktd  for  ■ 
□t  could  not  pee  one.  Tho  inn'i  surface 
arlr  freo  from  apote,  but  tiie  marblioE  or 


•f  the  disc  wu  f 


I  u 


.    .    ,  ».i  tbo 

.  of  iogrenB  with  a  diagonal  ojpniece  o[ 
class  with  a  light  san-abido.  Th<i  later 

ia  were  miide  partly  Kith  tbo  eaiao 
and  partly  by  projection  of  tho  image  on 

3nB  white  cardboard. 

A.  Woolaer  BlsoUook,  U.D. 

id,  Ma7  t;ib. 

—A  ci:0[.'i>T  sky  with  an  ocoational 
f  flnnabjne  throuvh  a  hazy  atnionphi'te 
.ttle  bopei>  of  iiati^ifactorilr  obnerTiiiK  the 
my  ufiKbbourhoDd,  nud  tho  ■uildeii 
□C  tbe  cIouiIb  an  hour  beforo  tbo  time 
jpnreotlj  hopolcB  ;  but  at  3.25  p.m.  a 
le  elouda  rereaUd  Ibe  en n  with  M:-rcnry 
kljont  ten  timej  its  ono  lircoflth  on  to  tlm 
be   son,  much  farther  than  I  expectcil  to 

time.     Kroui  that  lirao  up  to  foup  o'cl-icfc 

not  qaile  free  Fiom  clauda  more  tban 
d  then  only  for  half  a  minute  at  ■  time ; 
f^e  interrals  I  maniffed  to  fiee  the  bright 
I  tbe  planet,  which  made  the  bqu  appear 
•cper  in  oolour  by  comparlBon.  Also  a 
e  in  the  centre  of  tho  pl.inet.  I  al>n 
lat  there  wu  no  iri'lakiriK  it  for  a  etnall 
be  oidiT  of  the  thadii  g  bein<r  rcrcnrd, 
'ft'inErcurial  planet  bun ter&  may  make  a 

)'cloek  the  mn  wbb  iniisthlc.  Tho  wind 
Mowing  ateadil]^  from  the  east  up  to  3 

id  at  1  o'clock  it  Ixiil  gnt  round  to  the 
which  way  it  Iravelloil  I  diil  not  obsorre, 

'.»   alto    broke    up    and    IraTelled    more 

Mj  dark   gla^B  was  a   microscnpic  gli 


after  internal  contaal,  and  befere  there  was  a  cleai 
lino  of  light  between  it  and  tbe  lun's  limb,  a  drawn- 
out  pear-shape  (somiwbat  like  a  peg-top).  Fairly 
on  the  lan'B  di-ie  an  aureola  was  quite  apparer ' 
t:ied  a  power  of  2<X),  but  found,  owing  to  bat 
it  wa4  not  so  eood  as  the  lower  powers.  100  worked 
well.  The  circlet  surrouDdiog  Mercar;  ga*e  mo  tbt 
Imprefliiouof  a  faint  penumbra  at  the  margin  of  ~ 


Newcalilo-npon-Tyne. 


II.  H.  B. 


THAI  mSTIUATION  Off  7HII  OBIQUIAL 

obavithib  or  bbbbs. 

[1430.").]— TitK  most  important  and  general 
fnr  ettimatin^  the  original  RTOiity  of  beers  is  tbat 
when  beer  is  exported  a  drawback  is  allowed  in  pro- 
portion to  the  gravit;  of  the  wort  from  which  the 
birr  has  been  prepared  -,  and  ai  the  materials  fro< 
which  beer  hi  made  are  Tery  heaiily  taxed,  it  wonl 
ho  imnoBsible  for  Kngliah  brewed  beer  to  coupete 
other  coDnlriee,Dnle>e  the  duty  paid  ~~ 


ktd  o' 


ni([ht  li^lit :   telfi 
;  the  cjc-leuB  being  S'eiln 
I.  V.  V. 


-TUE  weather  Li  Fplrndid  bore,  and  I 
rraai  of  the  plantt  ni-.l  witti  a  Ifjin.  ilor- 
r  Ba  Uwiuu  to  a  light  bni  au  the  air  wa) 
and  ihe  ri|jpliiig  ou  Iba  tun's  limb  oua- 
to  tbat  a  Dutch  iGomed  to  bo  Ktruck  into 
It*  at  a  blow.  Tho  plautt  was  nut  pre- 
■bUio  me.    Itweumud  lor  a  E^w  eecoiuU 


witbl 
tho  n 

of  duty -  -  =  .     .  - 

criminal  grarity  of  the  beer.  The  proeeii  ia  also  nl 
great  ufo  when  we  dtaire  to  know  the  grarity  which 
any  brewer  may  make  hie  boer,  eo  that  we  may 
compete  with  ou  neighboan  in  itrength  and  othei 

Ofconrse  it  cannot  be  expected  that  the  Ki 

will   aeorpt   the   Bimple   statement   of   a   bro 
dc-'irous  of  exporliog  beer,    that  such    beer 
brewed  nt  a  pnrtienlar  graTity,  and  therefore 
brewer  ha«  to  fnrnish  tBlaplcH  of  the  b.er,  ao  t 
they  may  determine  tbe  oriainal  gTavitj  for  ih 
felT»".    Now  thi*  graTitj  which,  with  raferonct 
the  beer,  ia  called  its  "oriainnl  grayity,"  is  dt 
mined  for  roTennn  purposes,  under  tbe  autborit) 
an    Act    of    Parliament,    by    •  prooese   orgioallj' 
dsTiaed  by  Messrs.   DalHen  and  Phillips,  and  sob- 
srqnenUr  InTastigatM  under  the  direction  of  Pro- 
f'SBorsGrahnm,  Hoffman.and  Bedwood.by  Meiers. 
YoQng  and  ForscT. 

The  irstnro  of  (he  data  npon  which  the  proceia  ia 
founded  it  based  ou  the  fact  tbnt  whrn  yeast  is 
added  to  a  wort  it*  spedfie  vranty  dimini 
fermenlation  prosreaees.  and  tbis  "attennati 
it  ij>  rnlltd.  roiults  in  ISO  part*  of  sugar  by  weight 
yiuldiai;  03  pnrtd  of  aloofaol,  and  BS  parts  of 
carbonic  acid  aaa,  wbirh  latter  escaprs  ;  this  ma;  tie 
demon  straled  by  tbe  folio  nintt  reaction  :— 

Sugar.  Alcohol.         f.arboniB  Acid. 

CoH|/)s  =  2CaH(0  +  2C(h 
Tborerare,nearIy  halfof  the  wcipbt  of  the  decomposed 
sugar  disappears  from  the  wort  during  fennentatioD, 
xueb  abBtracliou  of  lolid  matter  coDtcjaonily  lower- 
ing iti  density.  Now,  aa  the  specific  graTlt^  of  a 
I'olnlion  at  sugar  is  grcnier  thai,  wator,  whxlo  tbe 
specific  graiily  of  alcohol  is  lower  in  proportion  to 
its  strength,  it  follows  that  tbo  lownBdB  of  speciEc 
grarily  eaosed  by  tbe  preaenoe  of  tbo  aloohol  in  a 
fermented  wort,  will  oonnterbalance  and  ooaocal  n 
portion  of  Ihe  dcneity  of  the  sagar  remaining  undc- 
composed  ia  tho  solntion.  so  that  Iwfore  the  true 
speeiGs  graiity  due  to  eolid  matter  io  sucb  a  wort 
mo  bo  determined,  the  aloohol  must  beremored,  nnd 
Iha  wort  ojada  up  lo  it*  original  bulk  by  the  addi- 
tion of  distilled  water.  Tbe  true  specific  grarity 
being  ascerlaiDod,  if  wc  odd  to  it  the  number  of 
degicos  of  graiity  lost  in  the  srort  through  tho  de- 
oampDsitioD  of  the  sugar  io  the  prodoelion  of  the 

nount  of  alcohol  wiucb  it  may  oontain,  we  aball 

■riie  at  the  original  graiitj  oE  tho  wort. 

Now,  the  data  upon  which  the  method  of  estimation 
..  baseil  are  at  fonr  kinds .  let-  The  spec i tic  grurity 
of  the  nnfirrmcnted  wort,  which  oorreaponda  to  the 
"original  gravity"  of  tbe  wort.  Sud.  Tbo  iprnfie 
gravity  of  (he  fermented  wort,  or  matured  beer,  or 
tlio  "  beer  gravity,"  3fd.  The  specific  gravilj'  o( 
tbe  alcohol  obtained  by  the  distillation  of  a  given 
bnik  of  the  fermented  wort,  after  anch  alcohol  ba> 
been  increased  to  on  equal  bulk,  by  addition  of 
water,  which  shows  the  alcoholic  strength  of  the 
beer,  1000  minna  the  specific- gravity,  being  termed 
the    "  spirit    indieation."     And   4th.  The    specific 

Eravity  of  the  Te>-idne  after  distillation,  and  incrrased 
y  the  addition  of  water  to  the  original  bulk  oF  the 
beer  subjected  to  diBtillatiou,  which  indicates  the 
"extract  gravity"  or  what  tbe  specific  gravity  of 
tho  lic.>r  would  be  if  nainflnenoed  by  tbe  presence  of 
alcohol ;  and  the  lait  in  oonjnnction  with  the  third, 
pbows  the  number  of  degrees  of  gravitj  lost  in  the 
formi^tion  of  tho  alcohol. 

Now,  as  tbe  matter  wblcb  is  deoomposad  during 
ftrmentation  does  not  wholly  consiBt  of  s^gar,  and 
asacrrtain  loss  of  alcohol  takes  place,  due  partly 
to  evaporation,  and  partly  to  oxidation  of  tha 
nlcnhol  to  acetic  acirl,  the  iuveutors  of  the  proceFS 
bad  to  arrange  their  reealts  eo  aa  to  eonntor- 
hukinco  these  ineidCDtal  iafiuenoes,  and  werd  al-o 
oltligid  to  draw  up  a  tablo  of  corrections  fcr  the 
amount  of  aoetie  acid  present  in  any  sample  of  beer 
under  examiiialion.  (Jf  oonrao  it  can  eaiily  be 
naderstocd  that  tho  older  are  the  brera  uniler 
examtuativD,  Ihe  more  necessary  will  be  tho  cartful 
iCtheacetioacid  they  coutaiii,audut  any  i 
ia  vcrf  important  m  practical  biening  [ 


to  kiow  how  to  determino  Ihe  percentage  ol 
ID  any  given  beer  lo  thai  we  may  jndge  as  u>  ine 
keeping  qnolilios  of  any  particular  brewing.  We 
may  likewise  by  calculation  from  the  data  we  obtain 
in  the  praoeea,  work  oat  not  only  the  percentage  «f 
alcohol  aid  aeetio  add,  but  oIbo  the  peroentage  <>( 
extractive  matter  and  water,  and  ire  oan  also 
anoljee  the  dry  extiaet,  and  determioa  tbs  relative 
amounta  of  iU  oonatituents,  maltose,  dextrin,  and 
albominoidt- 

In  estimating  the  amount  of  acetic  acid  present 
in  beer  we  miuk  twar  in  mind  thatu  certain  amount 
of  acid  is  always  weaant  inollhculthy  fermenlatioiia 
(saceinic  acid  and  glyerTine  being  conetaut  ptodocM 
of  alcoholic  fermentation),  and  which  mn>C  not  be 
taken  into  occoool  in  correcting  the  spirit  indioa- 
tioti.  YcT  this  reaaon  also  it  Is  quite  tiseleae  to 
endeavour  to  judge  aa  lo  tbe  more  or  less  addity  of 
wort',  by  tho  employm''nt  of  litmus  paper.  Tba 
quantity  of  acid  norually  found  in  worts  ia  equal 
to  one  part  of  absolute  aottic  acid  in  raa 
thoaaand  parta  of  wort,  or  one-tentb  per  eeut.. 
It  ia,  therefore,  onl^  the  excess  above  tbis  wluoh  ia 
taken  into  account  in  arriring  at  the  truenomboraf 
degrees  of  grarity  lost. 

The  process  ia  as  follows,  and  I  mnst  impresa 
upon  jou  the  extreme  nerostitj  for  all  tbe  weighiagi 
and  measuringa  being  made  at  a  tcmperatare  of 
60°  P.,  and  with  the  greatest  aocuracy  and  care  :— 

Tbe  amount  of  aoetic  acid  ia  Grat  eatimated,  and 
for  tbo  pnrpose  wo  require  a  solutioa  of  ammonia, 
of  specific  gravity  of  'SKlSti,  a  given  bulk  of  which 
will  exactly  neutralise  one  per  cant,  of  absolute 
acetic  acid  in  an  cinivalent  bulk  of  beer;  lOO 
grammes  tfacreforo  wilt  nentralise  1  gramma  ol 
ab«a!nte,  and  each  cubic  centimetre  of  the  ammonia 
soltitiiia  will  neutraliae  01  per  cent,  of  acetic  add. 
This  eolation  is  genoruUy  known  as  standard  excise 
ammonia,  and  may  be  purchased  of  tbs  earcharomeler- 
makers,  Meaaie.  Long  and  Son,  Little  Tower-streed 
London,  or  of  Messrs.  Sattou,  cbemistn,  Norwich. 

We  proceed  first  to  carefully  measure  lOOcc  of 
tbs  beur  into  a  beaker,  and  then  having  filled  a 


if  acidity 


e  (Jivi 

oia  BolDtlon,  > 


«s)   , 


h  the 


krefully  ii 
tiie  beer  id  tun  Dooaer,  siirrmg  well  nitb  a  glaaa 
rod,  uutil  all  Ihe  acidity  of  the  beer  U  neutralued- 
This  puiut  is  ascertained  by  testing  with  litmoa 
paper,  msiking  short  streaks  on  tha  test  paper  with 
the  maisteBed  glass  rod,  until  neutral  reactioil 
rssultt,  or,  in  other  words,  nutil  the  litmus  paper 
neasce  to  change  from  blue  to  red,  or  from  red  to 

This  plan  ia  far  preferable  ta  adding  litmu* 
aolation  to  the  beer  to  be  tested,  as  the  colour  of  the 
beer  prevents  the  end  of  the  reaction  from  being 
qnirkly  recognised. 

Now,  it  is  very  easy  to  calculate  the  pereentoff* 
of  nciditf  after  reading  off  the  number  of  oo.  of 
ammonia  sotutioD  used,  for,  aa  each  oc  of  ammoni* 
neutralises  01  percent-  of  acetic  acid ,  if  we  multiply 
the  nnmber  of  cc.  of  ammonia  used  by  01,  tba 
result  will  give  ns  the  percentage  of  acid  in  the 
sample  of  beor  under  examination  ;  and  eonsequently 
if  we  have  employed,  say,  Stico.  of  ammonia 
BoTntion  for  our  purpose,  the  beer  will  contain 
(20  K  01)  =  iO  per  cent-  of  acid,  1  per  cant,  of 
this  beiufi  actual  normal  acidity,  o»nei>tiog  chiefly 
of  lactic  acid  formed  naturally  during  tbe  maltinp, 
nail  amount  of  encciuio  aoid  formed  la 
of  fermentation,  leaving  'IS  per  oent. 
.ia  acid  present  in  the  beer,  aurl  apon 
reference  to  tbe  following  table  we  eball  find  opposite 
ant  percentage  that  our  beer  ooiitiiiiu- via.,  '10, 
.  .  pirit  indication  which  baa  been  partly  hidden 
by  tho  acid  in  the  beer. 


il  tiplrit  iDdioatio 
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We  next  proceed  to  separate  the  spirit  from  the 

I'lnient  und  intxpeiuire  still  for  the  purpose  is  a 
ila^B  Liebig'a  condenser,  which  costs  only  :!  or  It 
ihillinge.  100  ec.  of  tha  bear  at  I30°l'.  ia  poui^ 
-'- flask  having  a  s 


in  the  neok, 
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sb3  then  it  ■  tnuBtarred  to  uotliiT  flisk  boMhiB 
aboal  bait  »  litra,  tfa«  maaimiiiK  Suk  beiog 
CWafoUj  riaaed  ont  with  dittilled  water,  and  the 
WBiUngi  added  to  the  bear.  The  half-litn  flask  ii 
libtn  aonneated  in  an  air-tifht  mannar,  by  meani  of 
a  oork,  bent  glau  tuba,  and  iadiarobbvr  joint  to  the 
tnba  of  the  oondaaaor,  and  ths  partectl;^  clean 
iB«a«alinf  flwk  ii  planed  to  rmein  the  ipint  as  it 
diatili  orer.  About  two-thirds  of  the  bulk  of  the 
beer  nied  are  then  dulUlrd  off,  and  rMeired  in  the 
meBsnriDK  flaak ;  the  diatiUatt,  wUob  will  eoDtun 
tba  whole  of  t^e  alcohol,  i*  tbn  inereaaed  by  the 
addition  of  dbtilled  water  to  tba  lOOoo.  mark  on  flaik 
(or  Un  lame  balk  *■  tlw  brer  opeiatad  apoD),  tben 
-well  agitated,  cooled  to  eiaotiT  60°  F.,  and  ita  ipcoifio 
KTBTi^  aaoertaiDad  b;  the  woghing  bottle,  and  an 
aoonntta  balance — 1000  minni  thin  aiiMifio  graritj 
being  the  "  ipittt  iadioation."  The  extract 
remauiing  in  the  diatilling  flask  is  Ukewiaa  treated  in 
tiie  Mma  maimer,  being  tranetored  to  the  lOOco. 
mfaiuiinB  fiaak  maile  op  to  the  mark  with  diitillsd 
water,  wdl  igitatad.  oooled  to  60°  F.,  and  weighed 
in  the  balanea.  Iti  daniitj  ii  termed  tlie  "axtrast 
paTit;." 

BaTing  (tntod  th«  "  ipirili  indiMitiAQi"  wi  ahorq, 
or  1000  minui  tbo  specific  GTBrit;  of  the  spirit.  i[ 
WB  rtfer  to  the  following^  loblo  tit  ehall  £nd  Ihe 
dBgieeiof  gratit;  that  haTe  been  loit.or  the  number 
of  pounds  of  eitractiTB  matter  par  barrel  thikt  most 
bave  undergone  decomposition  in  order  to  pnduca 
the  alcchol  toned. 
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Two  other  method)  ex  iit  for  esti  mating  the  original 
graTitrof  betre,  bnt  both  are  only  roi^h  approii- 
mations,  and  not  reliable. 

Tiifl  alcoholic  peroeDtage  in  beer  is  found  bj 
looking  at  Driakwater's  alcoholio  pareeatage  table 
in  any  enojolaptBdia,  nnder  the  haadii^  alcohol. 
VTben  oppoiita  the  nnmbar  eorretpondiog  to  oar 
tpedSc  graTitj  of  aloobol,  we  ■hall  aae  ths  per- 
oentage  o!  abiolnte  aloobol  it  repreaeots. 

Botharham.  E.  F.  Eariia. 

XOLLBB  BKABUrOfl. 

ri4306,]— Now  that  bioTflling,  with  the  reit  of 
spring'*  dalighU,  is  rOTinag,  and  aa  one  or  two 
qaeriaa,  Ac,  abont  bioyole*  liaTe  appeared  in  this 
Taper  latel;,  I  send  the  following  theorj  reiatire  to 
roller  bearingi,  whiah,  I  think,  pnU  the  matter  in 
t  new  tight.  I  was  tUl  latal;  a  firm  belioTer  in  ths 
inpeiiorit;  of  cone  bearings,  and,  like  manr  otb«rg, 
pooh.poohed  rollers  altogetbar.  Fig.  I  repreeenta 
the  rollers  and  axle  as  they  work  theoretical  I7,  not 
pradioallT.    Tbis  is  where,  I  saOTesl,  otbsr  writers 

T,  aa  a  very  UUla  ooniideration  woijd  bare  shown 

Let  the  rollers  fit  as  aoenTately  as  they  can  be 
ade  practically  ;  tben,  aa  soon  aa  the  rider  monnts, 
_.s  weight  will  oanse  them  to  t«ke  tbe_  position 
shown  m  Fig.  3,  more  or  leas,  wkioh  is  a  very 
iiffarent  thing  from  Fig,  I.  The  naohine  moring 
in  the  direction  of  the  arrow,  the  axle  gripe  roller 
No.  1,  and  ojtrries  it  imuid,  as  ahown  in  Fig.  3. 
It  wiU  tbnt  be  seen  that  in  ¥lg.  3,  at  the  poinU  A 
and  B,  where  the  friotion  woold  be  greatest  in  a 
ina  bearing,  with  rollers  yon  hare  for  the  moment 
_  praoKeally  friotkmless  one.  The  motion  bang 
oontinncd,  N«.  1  takas  the  place  of  No.  8,  and  2 
tbatof  No.  I.andaoon  tiuDughthaseriai. 


We  bayotben  tbo  " 


ipirit  indication"  representfd 
'  -be  alcohol  distill  ' 

the  two  togetht 


«antaga  of  acidity.    Add! 
-the  true  spirit  indication. 

As  an  example,  the  following  partioalara  of  an 
aiperimect  made  upon  a  beer  brewed  at  a  gratily  of 
1D&1-5S,  will  iltaatrnto  the  method  pnrsned  :  - 
Specific  grarity  of  beer    10l2-43-4'171b-perbarrBi, 
SpeoiGc  gracily  of  spirit    ^90  5ti 
Specific  gruTity  of  extract  1022  06 

In  eetimating  the  acid,  2S  DC  of  the  ammonia 
'Solution  were  repaired  to  nantralise  the  acidity  of 
the  boer,  which  vat  tbnt  shown  to  contain  2I>  per 
■eent.  of  total  acidity  (20  +■  "01)  thon— 

Total  acid  present  in  beer 0  26  per  cent 

Dedpct,  H!i  beiig  ol  ready  allowed  for 

in  the  formatiun  of  Ubls  No.  1  ...     0  Iff      „ 


,0  be  taken  acconnt  of... 


_ ,  in  tb«  drairing  I  hsre  greatly  exagge- 
rated the  play,  bat  I  baTO  dOM  M  to  render  my 
slearer.     From  the  foregoing  I  think  it 


weight.  An;  rider  knows  that  there  ii  m 
FLtrain  on  a  backbone,  which  ha  eaa  soon  f 
lifting  np  the  back  whdel  when  some  one  i 
i^aJdli ;  the  hollownese,  at  tba  aame  time 
thsm  rery  strong. 

Bearingi.— A  tow  days  ago  I  rods  dowt 
■bmt  4}  milv  long,  with  two  other  fi«n 
mhchinea  weie  by  eminent  makers,  and 
[qUows:— No.  1.  Ball  bearings,  51in. ;  w 
H,ler,  abont  ]501b.  No.  2.  Boiler  bearings 
ncight  of  rider,  about  the  same  aa  No.  1- 
Eoller  bearinga,  52in,i  weight  of  rider,  abo 
The  weights  of  machines  did  not  differ  51b. 
f^tarted  ti^ether  at  tbr  top  of  the  hill,  and  t 
N'lV  1  begantolead  the  way,  onr  legs  oyer  thi 
ai!  the  time.  Ere  long  Nob.  2  and  3  bad  tc 
to  catch  np  a  little  to  No.  1,  wbicb  the) 
repeat  lerGral  times,  and  we  fonnd  on  reac 
bottom  that  No.  I,  ball  bearinga,  woold  t 
ihtre  abont  three  Biiiintea  tiefom  the  other 
tbity  not  treadled  part  way.  We  did  the  4^ 
Blmnt  18  minntaa  againit  a  head  wind. 

Brakea.~The  most  poworfnt  hrako  I  bar 
^tMtsn's  eooentric,  but  it  is  rather  ei 
Trailing  brakes  are  not  any  good  in  toa 
jin'ad  itroeta.  Boiler  brakee  on  back  irhee 
miioh  good;  somatimea  scotching  the  w1 
i-iibber  aoon  getting  worn  through  them.  A 
11  not  mneh  weight  on  tba  baek  wheel,  so  it 
lirike.  I  noTcr  nfe  one,  preferring  to  ride 
tr,  howerer,  the  machine  mc*  away,  t 
himpla  dodge  ii  to  pat  one  leg  oier  the  hac 
brake  with  the  instep,  taking  cars  to  do  it  t| 
cl-e  there  is  a  spill  if  dons  auddsnly,  lean! 
»ell  at  the  same  time.  With  Tsry  little  pra 
machina  can  be  thns  stopped  in  a  Tory  short 
on  goiag  down  almost  an;  hill. 


OV     TSB      HXAaUBBMBHT      OW 

AFUBTUBB  OV  HICBOBCOPB  C 

TIVBB. 

[  14309.  V-Dbk.  NickOlb  and  BijlI.  say 
thsir  experiments  they  hare  not  found  that 
Lnf  lenaea,"  or  eoneayea  associated  with 
are  apt  to  elongate  the  foona.  This  ii 
aeet  of  ampIiGcra  for  my  mieroeoo 
of  siiwl*  oonoare  lenses,  by  whii 
itrate  uia  at  once. 

Bnt  this  assertion  pales  before  one  oont 
tbt  tncoeedicg  paragraph,  so  surprising  ii 
nccoraoy  that  it  appears  to  me  to  give  qn: 
threat  tone  to  the  apirit  of  the  discnsaion. 
lliat  "if  half  ths  front  lana  of  the  obr 
cliionred  by  a  screen  touching  it,  half  the  t 
in  aome  oases  but  little  of  the  apparent 
luit."  To  this  Dra.Nickols  and  Bull  reph 
our  obaerrations,  when  the  screen  it  in  clusi 
with  the  object-glaas,  and  a  bieoncBTe  lea 
etap  to  keep  the  eye  santral,  ia  naed  aa  an  ai 
lens,  halt  the  angle,  as  well  aa  half  the 
ulways  cut  off."  To  sare  time  and  nsele 
lutnt  I  hare  taken  the  apertures  by  tb 
sector  moaaaremrat  of  the  aaiiei  of  object-El 
bflow.  The  axamining  lens  had  a  nap  wil 
iis.  in  diameter,  set  llin.  beliind,  so  as  takes 
central,  and  in  each  measurement  the  half  > 
sbip  of  ths  tbinncat  platinom  toil  was  hr 
clcae  contact  with  tba  front  leoa. 


Tmes): 


-it  tnilication 

:.  9  ee  cf  >piril 

ravit  J  lost,  or- 


Then,  by  table  no  2 
sponda  to  42  5  ot  g 
Spirit  indication  9  Gli,  correspond  in  g  to  ... 

Add  extract  grarity h: 

Original  specific  giBiity       ii.i< 

And  lo  briog  Ihe  ■peciGo  grarity  fannd  to  pa 

Jer  barrel,  Otduct  lUOU  multiply  by  36,  aod  d 
yi00,or- 


BioTOi.ina 

[11307.]-!  THiMi  that  if  the  beat 

of  each  bioyele-maker  oonld  be  maanfaetortd  into 
one  we  should  hare  a  yery  good  machine  for  the 
esaaoo.  There  is  Carrer's  patent  hollow  spokes, 
Singer  obtains  the  sole  use  of  oyols  bearings,  Qronl 
(I  helisTo)  obtains  a  patent  for  his  "  Indeatrnctiblt 
tire,"  which  I  hara  heard  well  leoommended,  and 
other  makers  hare  specialities  which  they  alone  can 
use.  Bnt  perhaps  some  of  your  oorreapondsnte  da 
not  consider  the  abore"  patents  "any  improramonta 
at  all  upon  other  makera.  It  so,  I  should  like  t« 
bear  their  opinions  upon  them. 

I  qnito  agree  with  Mr.  Brown  ia  bis  letter  (1305, 
p.  335  of  last  Tol.)  upon  toller  boaringa.  Hr. 
Striker  (letter  1352S,  last  toI.)  gives  a  diagram  of 
the  adjustable  crack,  showing  that  the  etioke  can 
be  adJDstedatplsaaare,^,  and  witbont  diminishing 
speed.  Is  tbis  fitted  to  any  bicycle,  and  if  not,  cac 
it  he  fitted  by  any  maker  if  desired  F        a.  L.  F. 

A  FHIW  WOBOa  OS  BICTOX.&B:  THKIE. 
CONBTBOCTIOH  AJfD  BBAKBS. 

[14308.]— On  reading  Mr.  StriBer'a  article  on 
cheap  liicyolc9  I  aaw  that  if  he  oouBtenaDk  tbv 
clamps  tor  wire  a  little  on  the  lop  aide  be  would  get 
a  much  strongtr  spoke- head. 

Baokbonea  are  made  much  stronger  at  present 
than  neceaaary.  If  I  were  haTing  a  maahiue  made 
for  myself  1  siionld  order  one  with  a  racer  backbone, 
,lnit  with  Toadalar  forks,  to  faring  sersral  poncdsia 


demonstrate  U 


Objsct- 
glaaa. 


1-12 


FoU 


152° 


halt-so 


I   state  that  in   an   objeet-gtats  with 
olecnred  front,  by  the  nsnal  measorement 

nriparent  angle,  or  half  the  Sold,  ia  not  cut  • 
Xickola  and  Bull  say  that  "it  is."  1 
ciming  to  a  mere conlndictiOD,  mnat  pnt 
iLi^nment.     Tbis  experiment  is  rery  easy  U 


light  instead  of  balf,  s 
only  of  the  field  ia  obtcorrd,  an  appearani 
from  rays  extending  from  the  open  balf  bt 
Igyond  the  lereen. 

Dm.  Nichols  and  Ball  are  perhaps  not  a' 
upwards  o[  tour  years  ego  this  apertnra 
H  at  a  subject  of  rather  warm  coctrOTrrs 
ni;ain  drifting  into  the  iame  groore,  aotagi 
tlien  seeking  refuge  in  the  collar  adjits' 
pointed  ont  CB^es  wherein  oorreot  dimenai 
Ii9  taken  from  the  focal  diatance  up  to  the 
ol  a  limiting  atop,  cloas  to  the  front  la 
must  represent  and  include  a  dffiniteaBgli 
lure  ;  yet  nnder  certain  eonditiona  such  a 
measDrement  is  no  longer  practioaU*.  Fot 
n  thickacsB  of  glaas  might  be  added  to  the  f 
!•»  aa  to  bring  ita  focal  plane  da  to  the 
liVTing  the  oonvolion  perfact;  lUs  Qlnab 
condition  o(  an  immeiiioii  lana  nM  •tqaaii 


/ 
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BOvoinc  bI*M,  ihm  oDdir  «nrfmM  MprCMnl- 
front  at  k  Inu  oF  ntn  thioknau.  Then 
I  thii  eue  ua  toeai  diitauM,  do  matter  what 
lo  of  Uw  ooDi  of  nji  oi  the  di»matar  of  the 
gh.%  b«,  aiUur  lant*  or  gmall.  the  wtinatad 
'  i^ertan  nnlt  oome  ont  u  ISO*- 
lit  tha  k  neunnmnit  of  the  light  i^t  or 
iT  of  truutuMion  of  tha  front  itat,  hi  tattr- 
ij  >  Sim  of  dried  millc,  ii  not  Terj  definite, 
i  ma  adjutable  slit  it  ii  OHy  to  uoertein 
M  migti  eoeroMli  on  the  fisid .  b;  meanj  of . 
■bibIu  Ian* ;  tUi  method  I  prefer. 
Niekius  end  Boll  here  done  lerrioe  in  point- 
■  from  the  nu  of  piahote 
^        'ntdOB  ■ 

- ,  «j»l 

nam,  nnd  eilendiDg  bejond  tbeaantr^< 


«  that  fKncili  of  ruB  bonnd 


Tbie  in 


B  falsa  indications  ot  epertui 
nt  of  the  argnment  whioh,  ■•  it  caaan'  m 
si,  is  rathgr  evaded.  I  cannot  lee  the  qm  at 
ing  >  diunuion  thattifrettineweariioina.  1 
tiBtkin  that  ali  methods  biuietto  nted  for 
ins  apertaree  gin  exoeediDglj  erronroni 
and  1  shaU  be  Riad  if  Dn.  Kickole  aad  BuU 
iie  an;  mora 


lAIZ.'WA?  OBOSSmO  OATHS. 
0.1 — ^.TallplaMairhertapablioraadoroisse 
*j  on  lfa«  1ml,  there  is  a  sonroe  ot  danger 
nnrenlenee,  and  snob  crosiingi  ihonld   be 
H  mneli  u  poesible  by  the  nee  of  bddgei. 


For  a  fatore  nnmbsr  of  the  MbchANic  I  irill 
prepare  a  diagram  ot  lignali  on  the"  spreader  stem," 
"  lued  at  tha  lerel  aroHings  of  two  railwaje. 


TBB    OOHPOalTION     ANO    VOBH    Or 

unrBBAiiS  covTAHTiNa  ison  and 

I.IU». 

[14311 ,]— In  ODnneelion  with  a  ooniroToriy,  which 
ha<  happilr  terminated  in  the  pagei  of  tha  Enolibh 
MicHANic,  relating  to  mineralogy,  it  hu  oaonrrad 
to  ma  that  the  or^stallagTaphie  torn  of  minerals 
depends  in  ■  Tsry  great  dtgree,  if  not  altogether,  on 
th»  chemioil  oompoiition. 

In  BDoecdanoe  with  tbie  idea  I  hare  ooniidered, 
howSTor  cmdnlr,  some  of  the  leading  minerals 
having  iron  and  lime  for  tbeir  componenti,  singly  or 
combined,  and  hare  endeaTonred,  feeble  tbongh  the 
effort  may  be,  to  ihow  that  the  form  dapandi  on  the 
□ompoiitian,  I  am  inclined  to  think  that  the  oom- 
poaitiOD  and  the  form  are  merely  the  oante  and 
etTset,  and  that  it  opens  up  an  eiteneire  field  of  in- 
quiry and  mtaroh  for  aciantiflc  man  who  may  be 
nqn^ly  proGoient  in  praotiasi  mineralogy  and  chemi- 
cal analyiis.  Any  di&arenoe  ia  the  oompoaiUon, 
howeTar  sUght,  nasi,  I  tbink,  of  neoeesity  produce 
a  dilteranoe  in  the  cryitalline  form  to  a  grfater  or 
leee  extent.  The  totlowiag  carbonatea  oryatalliae  in 
tha  hexagonal  system— rii.,  the  carbonatea  of  iron, 
oaleiom,  magnesium,  manganeee,  and  sine— bat  the 
oaibonatee  of  barium,  etroatinm,  lead  and  ealdom. 


ot  form  an  donbtloia  du«  to  the  differancB  in 
ohamioal  oompotition. 

Anhydride  CaSOi,  arragoaite  CaCOi,  and  okenite 
<8iO)i(HO;iCaO  crysUUire  in  the  same  syitem,  tha 
rhombic,  with  difference  of  form  duetooompoailaon. 

Oypsam  CaSO*  +  aOHi,  wiUastonita  CeSiOi, 
dntholite  CaSiOi,  CaBOo*  +  OHg,  peotolite  NaHO 
(CaOMSiOl)!,  and  gpheoe  CaiSiOi,  TeOi,  erystalliae 
in  the  mODoclinie. 

It  is  importaat  to  obsarre  that  all  aicept  the  last 
are  hydroui,  and  that  tbe  hydrous  oarbonatM  of 
•odium  and  copper  arratallbe  in  the  lame  system. 
This  a  a  oolnmdenoe.  Again,  the  anhydride,  CtSO,, 
when  it  beoomw  hydratsd  gypinm,  CaSOt  4-  20Ht, 


of  Pa,  Ca,  Mg,  Mb,"  .  .  , 
crystallise  in  tbe  tridinic  eyitem,  the  ohamieal  com- 
poiitioD  bong  aimilar. 

Iron,  like  calcium,  ii  tonnd  in  aiystals  in  all  the 
■yatams.  Wa  have  iron,  natira,  magnatio,  nod 
pyrites,  orystaOising  in  rarioos  forme  of  tbe  o«ta- 
hedral  system  ;  and  idooraee,  a  lilieata  of  Pa,  Ca. 
Hg,  and  Al,  BMnnw  tbe  tatiagonal  form.  Bed 
hematite,  Fa^ ;  ohal^hita,  FeCO)  i  and  pyr- 
rhotine,  tbe  magnatio  pyntee  mentioned  by  "Q.J.H.," 
erystalliae  in  the  hexagonal — the  sntphnr  ia  the 
pyrite*  taking  the  place  of  the  Oxygen  in  tha 
hnmatita  without  altering  tha  forai.  In  faot,  in 
many  easee,  snlphnr  is  chemically  cqnlTaleDt  to 
oiygaa — for  instanoe,  we  hare  HiO  and  HjS,  KjO 


sd  a  ^grarn,  showing  tha  amtugemant  o( 
ig  gatea,  ai  need  by  Messrs.  Suiby  and 
r.    All  the  trar  gatee  are  opened  and  closed 


wortiDg  tha 

ni,  aadUa 

las  in  position.  Tbe  signals  are  upon  tbe 
id  syatan,"  and  completely  proteet  tha  gatea 
ihat  aeroaa  the  railway,  and  alao  the  road 
.  and.  Bathe  gate  and  signal  larcra  are  inter- 
,  it  is  impoeeinle  for  any  signal  to  be  lowered 
tnin  t»  ptoMed  orer  the  sroaaing  antil  the 
M  shut  aad  •anved  acroia  the  pnblic  road. 
re  also  seen  at  a  few  larel  crossinga,  where 


ation  "  ot  tbe  lerers  and  block  instromenla. 
I  arrangenient  the  "  be-rsad;  "  aignal  for  an 
ddog  brain  oannot  be  acoapted  until  the 
ra  properly  shut  aud  secured  acrms  the  road. 
I  aa  the  "  b»ready  "  nignal  hai  been  acoepted 


lad,  and  the  "  line-ela 
k  to  the  signal  man  in 
I  nnlacka  the  g 
~  is  Boeapted. 


kaBnl"WT«ady'"  signal  is  aoeap 
■latam  a(  dgnaUlng,  aa  aboTe  d« 

'sila,"tartEf  the  block  signalboit 

^VSMV  Id  mA  oUwr  than  nsual,  great  delay 
MilttlNnadtoame. 


ciystalliae 
tatliaation 


_     tiae  in  the  rfaombio.     This  ditlarenee  in  orys- 

taHiaaticn  is,  donbtleai,  due  to  the  dlfterauBe  in 
chemioal  aompoaition.  Carbonate  of  Umaeiratalliiea 
in  the  hexeaonal  or  rhombic  forms,  aooordingaa  it 
is  depoaitad  from  cold  or  •rsrm  lolutions.  Thus  Iha 
warm  eolation  prodnces  a  different  molenuUr 
arrangement  from  the  oald.  And  tha  addition  of 
minnta  portions  of  other  subataooaa  to  tha  solution 
of  the  carbonate  tends  to  prodace  tha  rhombic  form 
in  preference  to  the  hexagonal. 

Again,  in  natron  NajCOi  +  lOHiO,  malachite 
CniCO^O}],  and  aiarita  2CaCOiCn(HO)i,  the 
monoclmio  formi  are  aisamed  due  to  tha  moleoatar 
arrangemeat  baing  modified  by  the  hydration  of  the 
osrbonatee. 

Again,  minerali  in  which  time  forms  one  of  the 
oonatitnanta,  crntalliaa  in  all  tbe  syetama.  Finer 
apar  (CaPt)  and  gurnet  crystallise  in  moat  of  tha 
primary  forms  ot  the  cnbic  ayatam. 

Soheelite,  oalciam  tuogstata  (CaWOO.  crystallises 
in  the  tetiagonal  ayatam  In  the  pyramidal  fona. 

Apatita,  SCsiPtOa,  CaFi,  dolomite  CaMg(CO|)i, 
and  calcite  CaCO]  cryatallun  in  the  baxagonal  aya- 
tem  but  in  different  forao.  Tha  apatite  aasumei 
all  tbe  holohrdral  forms,  the  pyramid  and  prism 
haisgonsl  and  diheiagonal,  but  doee  not  appear  to 
take  any  of  the  hemihedral  rorms.  Dolomite  ooaurs 
in  ibombohedrona,  while  oalcite  takes  tha  form  of 
tbe  hexagonal  prlam,  and  soalenchadroo,  besidee  its 
faTtfurita  form,  tha  rhombohedron.    TbtM  Tarietie*  i 


and  K]9.  CO,  and  CSi,  CHO  and  KHS,  Ci^HO 
and  CiHiE9,  Ac. 

Broirn  hmmatita,  F^HOg,  and  miipickel,  Fei 
(SAs)],  aryatallisa  in  tbe  rhumbic  ayitam  as  priama, 
the  moleeular  arrangement  and  oompotition  being 
aimilar.  It  may  be  remarked  that  brown  hismatita 
ia  simply  the  red  hmnatite  faydrated,  indaciag  a 
diffareat  moleontar  arrangement.  Cjpparaa,  FeSOt 
+_  TE,0,  and  riTlanita,  Vt/_PO,)t,  assume  tha  mono- 
clinic  form  ;  and,  as  stated  abore,  Sebiller  apar  and 
axinita,  both  containing  iron,  and  baring  liailar 
constitaenta,  erystalliae  in  the  tridinic. 

Angila,  apidote,  and  homblende  silicates,  hanog 
similar  coastituenta,  and  all  containing  iroa  and 
cslciDBi,  crystsllisa  in  the  same  system— the  mono- 
olinio.  Perhaps  soma  may  be  oaorincad  from  tha 
above  refarencee  that  ohemica]  aompoaition  has 
aomsthiag  to  do  with  the  system  and  the  form*  et 
that  system  in  which  minerals  crystallise.  Ferhapa 
they  m  V  also  tea  that  it  has  a  great  deal  to  do  with 
the  eryatallifation,  and  perhape  they  may  feel  dis- 
posed to  go  one  step  farther  and  aee  that  tha  mala- 
calar  ariangamant  dependant  on  tbe  chemical 
oomposition  wholly  detamuues  the  form  assumed  in 
each  ease.  Hugh  OleinBata- 

OBaAHIO  CSaKXBTBZ'. 

al43I2.}-Uit.  CLSWiNTa  (p.  123)  wlU  Ar'  - 
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Mat  10, 18 


allirlia   hTJrida   in  th«  Tohime  of  "  BeMsroheB  " 
nc^nllf  usncd  bj  Dr.  Fraokland.  ' 

Kalbe'B  rjtlrm  of  Domcn«l>tim  for  *]e>bDls  ie 
cartainlT  open  to  th«  obJBction  of  Bmplojinjt  ■  new 
KonI ;  but  OD  tfas  oiler  bund  it  n  much  mon  ija- 
bpmatie  than  tbe  old  melhod,  and  hM  tb«  kdranUge 
of  oImu'I;  iii4io»ting  br  the  narna,  tbe  oampotitiou 
dnil  eODiititnlion  of  Mcb  Blcnhol.  Tbe  nomtnolature 
of  QTgitiioobfiiiistrjaia^  ultimate];  bpcome,  inerer; 
eiM,  limplf  the  Dsme  of  ■  elait  anil  anbdirision,  . 
with  tbe  Domber  of  tbe  inbttaBoe  ia  that  mb- 
diriaiaii ;  bnt  opOD  tliil  ■nbjeot  I  hope  to  write  again 

I  oannot  olaim  anj  special  aeqn^ntance  witb  tbe 
diohlorbeDiCDei,  and  am  eimplT  qnotiog  from 
"  Fowneii  "  (p.  130)  irban  I  iofoFm  taj  friend  that 
orthodicblorbeDHos  (1  :  2}  is  a.  liquid  at  ~  19''  and 
boiln  at  179° ;  meladichlorbenHme  (1  :  3)  eolidifiea  at 
—  18°,  and  boili  at  172°:  and  parwiiohlorbeuiBne 
melti  at  M°  and  boiln  at  173°. 

Mr,  Tairab,  p.  171,  is  in  error  aa  reparda  tbe 
paroautage  oompoaitiOD  ot  two  of  the  alcohols  ufq- 
Honed  in  my  reply  ta  qncrj  32103,  p.  610,  The 
examplea  [  gaTO  »i>r»  propjl  earbtnol  or  primarj 
bntjlic  alsohol  CPrHiHo  ;  tnxthTl  ^thil  oarbinol  or 
•mMDdarj  tuljlio  aloohol  CMoEtHHo ;  and  tri- 
Botby]  carbinol  or  tertinry  bntylio  alosbol  CMf  jHo. 
All  theaa  eontaio  CtHioO,  and  haTe,  therefore,  the 
lame  percectage  compoaition — aamelj. 

Carbon  S)'S61 

Oiygen  2r&!l 

Hjdrogea      „        ...    13513 

99'9'J9 
Tbe  method  ot  dixtinmii'hing  tbe  differeat  cIaB!>es 
of  CnHjn  + 1  aleobols  oitcrl  b;  wj  friend  ia  ver;  in- 
tereating.    Wbat  ia  nitcalio  ai^idP    I  hare  not  beard 
otit.  Wm.  John  Qroy. 

THB  LABT  LHTTBHS  OF  "THE 
EABMOniODB  BIiACKSUITH." 
lit.  VfoUna  and  Violin  Strlnga. 
JUSIS.^—VSt  mind  ia,  oarortunatel;,  ao  illontoallT 
eoDBtitubed  that  I  am  quite  unable  to  perooire  tbe 
facti.  That  thick  atrinRa  and  oamparatinlT  high 
bridge*  are  uied  with  tbe  Tioioncetlo  and  double  boia 
proTB  the  eoamon  hypobheaia  tbat  tbe  bridge;  of 
tboia  inatrnmenta  and  moat  other  tioIb  do  not  aat 
on  their  aonitdbaardi  aa  oranked  Uttn,  In  thia 
world  eucceaa  ia  largel;  daa  to  good  proportiona. 
We  begin  hj  making  a  doable  basa  with  a  Urge 
thick  aouidboard,  wbiob  may,  or  ma;  aot,  be  neoei- 
aary  tor  tbe  pnkluotion  of  aonndi  whoie  timbre  ia 
plcaaicg  to  ua,  and,  aa  a  mrre  matter  of  oourae,  we 
are  compelled  to  employ  anSotently  powerFul  msana 
to  tranamit  to  the  aaid  tbiek  aoaadboard,  tbe  foroe 
witb  which  the  bow  ia  mOTed,  For,  in  the  aSsenee  ot 
anch  tnoana— to  wit,  thick  atringi— that  force  would 
not  be  Ir^nnmitlcd  to  tlie  aouudboard.  It  ia  alao 
neoesHry  that  the  Iranamittera  ot  force,  ydept 
atringa,  be  rfecHvtiy  eonncMed  with  that  anrface  to 
which  they  are  employed  to  tranamit  force— to  wit, 
the  lociudbaiu'd.  Now,  there  are  aevFral  wan  of 
doing  Ihia,  but,  probably  from  itaobTions  aimplidty, 
defleotiog  the  atriuge  ao  aa  to  oaoae  a  ooiiaiderable 

troporUon  ot  the  Force  by  which  tbey  are  atrainad  to 
e  lOaalTcddownwudii,  baa  beenthemcati^  ffencrally 
prepared  in  bow  inatramenta  (perbapi  because  its 
eril  ooBaequaneea  are  not  lo  atrikingly  patent  in 
tbem  aa  they  would  be  in  itiatrumeuta  witb  many 
atringd).  Tbia  diTeraion  of  pari  ot  the  teoaile  foroe 
downward  clamjii  or  pTfttH  the  atritiKa  to  the 
bridge.  It  alto  damps  the  bridge  lo  lAe  sniiiid- 
board.  Unleaa  thia  be  effeetirely  done  the  atricgn' 
Tibratioui  oannot  be  «ffectaal1ycommuutcntod  to  tbe 
belly,  and  the  tone  becomca  imperfect.  Now,  tbe 
bibber  tbe  bridge  tbe  gmter  tbe  deS^ettOD  ot  tbe 
atnng,  and  tbe  greater  tbe  deSection  of  the  atriug 
the  more  Grmtyit  beoomeioonnecled  with  the  bridge, 
alao  tbe  more  firmly  the  latter  beoomea  conneoted 
with  the  belly.  So,  eren  without  aasoming  that  a 
liiah  I  ridge  haa  more  power  b>  move  the  bellr  than 
fclow  one  baa— which  1  belieie  to  be  the  fact— we 
mnd  DOt  be  very  much  aurprised  to  find  high 
tuidgEB  cauee  Ibe  best  tonci,  and  will  probably  con- 
thuie  to  do  ao,  cTcn  if  a  more  aciontifio  method  of 
ConnectiDg  tbe  ptringa  with  the  aouudboard  wera 
■nbatitDledfor  the  preceat— may  laay  karbarouj— 
down  preuore  which  neeesiitales  a  rigid  belly  to 
bear  it. 
Tbeerili  o 

board  becomi       ..,  , 

fildle  I  tri-gs  ;  the  aadihle  TibratioBB  I 
with-tanding  the  9appo>ed  great  elasticity  ot  oatgut, 
Flddl»  answer  tolerably  for  bDir  iQslruineiitB,  but 
are  ndt  of  much  aeeoaul  withoot  boreebair.  except. 
Ing  the  double  baaa,  wboee  loncda,  eapceially  thoat 
'<  atrin(ts,  are  reiy  fine  and 
1.1  smagB  are  plucked,  tidies  art 
r  gniUri,  set  to  aay  barp^.  The; 
niner  ceiong  lo  ibe  bat, jo  family.  Lot  the  ahortne*! 
of  their  atribgi"  riLraliom  ia  ot  ,ilt:e  importance  sr, 
long  B«  ihe  exciting  force  thereof  ii  conlinnooalj 
applir-1  to  tbem.  Ha  doabt  dot  moat  gracioaa  king 
fiddle  ia  a  maiieal  monateh,  bnt,  like  all  oonititn- 
tioBal  aoTcreigna  be  gortma  tbiongli — x*Lh«r  pet- 


api  i<  goremed  by — 
ow.  See  myattiolein 
You  think  the  sncc 
rag  chiefly  due  to  em 


irime  miniator  ycl»rt  ya 
LiBH  Mechanic.  No.  — 
if  Tyndall's  eiperlment 
an  o:i1y  ODe  atring.  No 
.EouDi  laiB  nao  aomoioing  bo  do  with  it.  If  a  aotind- 
iKiard  be  rigid  enough  to  rpi.i-t  tbs  force  of  tension 
.if  only  one  Btring— fay,  100. b.— it  muat  be  easier  to 
induce  in  it  ribratioBB  ot  ^ont  amplitude  than  it  it 
ycre  rigid  enongb  to  resiat  the  pull  of  foor  aimilar 
.tringB— aay,  lOUIb,      Sometlaiog  like  thia   obtoina 

L  hare  no  doabt  tuob  a  fiddle  aa  I  anggeated  would 
!ie  more  pownrfnl  witb  only  one  atring  than  with  4 
iir  6 ;  bat,  bowerer  well  it  might  render  a  aolo,  tbe 
sertormer  on  one  string  could  hardly  rival  Paganini'a 
itirely  in  harmonica.     By  tbe  way,  '  ' 


Yon  aeem  to  fear  tbe  diffieulty  of  making  an 
flflactiTe  bow  inatrument  with  koye  Itea  ia  the  treble. 
!  have  not  found  it  there,  nether  in  the  ba-a.  Motb 
oaed  lo  bring  out  E.,  3  oot.  above  your  l»t  string, 
nore  like  the  aonnd  of  a  pipe  than  any  rioliniat  I 
<Ter  heard,  Dnlefa  he  mo^e  an  bormooic  ot  it.  We 
fonnd  the  greatest  dltHoulty  in  the  lower  octare, 
>low  C  C  Cot  the  'oelio),  bnt  I  firmly  belieie  onr 
Jifficulty  reaolted  ehiefiy  from  want  ot  weight  aad 
'.eniion  in  the  atringa.  Hod  the  lower  notes  been 
itrung  with  from  No.  26  toNo.  30  wiro,  andconred 
M  heaTily  that  the  tenaion  would  haie  cauand  22in. 
«t  the  same  wire  (unooTsred)  to  aonnd  middle  C, 
[  honettly  belicfe  tbe  tonea  would  Iutb  riTOlled 
the  double  baas  in  power.  Perbapa  they  might 
have  had  more  of  the  organ  open  dinpaaoa  quality, 
and  veiy  little  of  tbe  "  rasp"  character. 

Monk  Uaaon's  mechantcaldoubleba-iabad  mecba- 
niam  for  stopping  almost  identical  with  that 
smployed  in  coninnction  with  the  pedals  ia  the 
bnrp  tor  shortening  the  vibrating  length  of  its 
ttrings.  Of  oouno,  no  fiogerbourd  proper  was 
needed,  I  atrongly  anapeot  tbe  very  beat  mecha- 
aical  Eddie,  or  rather  riol,  mtut,  like  Monk 
Uaaan'a,  haTB  filed  int^TTals,  and  like  Hawkins' 
ilailol,  a  atring  for  each  note,  Thia  enablea  any 
barmoiiy,  bowoter  close  or  diicordant,  to  be  per- 

Whcn  yonng  and  incxperif  need  I  oft  fell  into  the 
irror  ot  inventing  and  designing  thinga  which, 
iltbougb  I  know  it  not,  bad  been  tried  and  fonnd 
■ranting  -before  I  was  born.  Giperience 
taught  me  the  odrantagea  of  ascertaining  what  had 
Qeen  done  by  othera  in  the  aame  line  before  attempt- 
__  ._  : .    _jj  p^fiij^pj  I  mnj  (^^B  tiiB  liberty  of 


!,  belter  a  soft  silk  ti 


self  fami 


ollarK,  I 

.nd'atndy  it'a  Titlle'before  atsrting. 
corrrapondenoe  may  he  Darned  on  in  bb 
baring  a  eopply  of  postoarda,  paper,  ani 
pencil.  Write  the  addreaa  in  lead,  then  r 
lick  oier  witb  your  toegae.  It  will  not  b 
obliterated. 

Should  yon  desire  an  eoonomical  trip 
bolela.  Yon  will  find  the  country  inns  moi 
Hare  a  good  brealrfaat,  carry  a  onut  or  bis 
midday,  and  hare  a  good  dinner  or  meat  ti 
your  walking  is  done  for  the  day.  Ton 
anrprised  how  reasonably  a  trip  ^ter  tbia 
can  be  done.  I  am  no  great  pedestrian,  I 
no  difficulty  in  coTering  abont  tweaty'fir 

May  Ijt.  J. 

ADUIiTBBATIon  OF  FOOD  SETS 
ZiABD. 

[IISIS.I-LABD  U  prepuvd  from  the  fa 
pig.  Tbe  bnt  is  naually  nude  from  the 
aurrounds  the  kidnf  ya,  and  is  known  under  t 
of  bladder  bird.  That  called  keg  lard  ia  i 
from  fat  of  inferior  qnality.  Pure  lard  al 
firm  and  white,  and  shonld  hare  a  aweet  ai 
tute,  and  should  not  deposit  when  meltet 
melting  poiot  of  good  lud  varies  between 
81-3  i  adulterated  witb  mutton  fat  tbe  meltii 
would  be  higher.  The  most  probable  adn 
are  :  mntton  fat  nsnally  added  in  tbe  anmn 
to  make  the  lard  firmer  ;  water,  to  increase 
chloride  at  calcium,  to  make  it  hold  more 
potato- starch,  salt,  and  salicylic  acid.  Ss! 
not  to  be  looked  upon  as  on  adnlteiatioD,  u 
undue  proportions.  Starch  Ib  de tooled  byt 
(ion  of  a  little  tincture  of  iodine,  and  also  n 
microBCOpe ;  for  that  purpose  a  little  shonld  i 
npoo  a  hot  slip  of  glaas,  and  examined  witl 
when  tbe  praaenco  of  atoich  <rill  be  pluoly  t 

For  the  determination  ot  water  in  lard  10 
ahnuld  be  taken,  and  gently  warmed  until 
to  lose  weight ;  the  lesa  will  be  the  amount  n 
For  the  detection  ot   chloride  of  calcium 

Suantity  of  lard  ahnuld  bo  boiled  with  wal 
le  water  teated  with  oxalate  of  ammonion 
will  throw  down  the  catoium  aa  oxalate  of  < 
tbe  chlorine  mnat  be  precipitated  by  nitrate  ( 
The  water  should  alao  be  teeted  for  an  all 
red  litmua  paper ;  if,  upon  tbe  addition  ol 


piidored  from  iti  i 


at  tbe  many  attempts  to  constrnct  mechanically. 
Mwed  iustruments,  eapecially  tho  claviol  ot  Haw 
(ina.     Eeee'  "  CyolopEedia"  ia  in  the  library  of  the 
London  Institution,  and  1  found  the  polite  librarian 
rilling  to  allow  inipection  when  asked  civilly. 
Pervonally  I    prefer    Mott's    eostineoto    t( 
instrHmeut    in   which   the   bow   or    rubhei 
iireclly  on   the  strings,  unless   indeed  it  hi  _..  „ 
Sdille  himaelf  with  hia  (bow)  prime  minister  held  by 
aPaganinior  a  (Ute)  John  llvej  Turner.     I  b-- 
leaa^  to  hope  lo  hear  lbs  pure  pipe-like  tonei 
Lhe  aoetiaente  from  the  attings  or  any  instrum 
whose  direct  acting  bow  is  moved  by  mechanic ._. 
whatever  tbe  bow  may  effect  when  held  ia  the  baud 
>t  a  master.     That  makes  atl  the  digerente  Miceen, 
mind  and  mechanism. 
I     Jon.  20, 1872.  &.  SsvMce. 

ENAFSACK  TOnBa. 

I  [li3l-l.l— The  most  plcaaant  of  raml)lB»  is  that 
with  a  knapsack.  Pioouro  one  light  and  strong, 
put  in  it  what  is  absolutely  neoeBsary  \  be  careful 
not  lo  overload  yourself,  or  your  first  impresaion 
will  be  that  it  ia  drudgery  instead  of  One  of  the  most 
pleasant  methods  ai  journeying.  Yoa  may  carry  a 
sponge,  loath,  nail,  and  bair  brashes,  a  piece  of 
■rented  aosp  ;  you  may  amile.  I  hare  found  brow 
Windsor  aureeahla  after  a  dusty  tramp.  Do  nc 
load  yoiiraelF  with  a  heavy  flask,  a  anpply  ot  aoidn 

.  lated  losengea  will  be  gratetul.  If  a  amoker,  do  n( 
Forget  a  supply  of  yoar  favourite  weed  and  pipea,  I 
Fond  ot  the  naturalist  or  botanical  nuraiuta,  yon  will 
find  room  for  a  tew  boioa,  Ao.  Specimens  incon- 
nniant  to  carry  may  ba  poated  to  your  reaidenM 
wilb  ioatrucUonB  bow  to  E>e  dealt  with  until  your 
relnm- 

'  Clothing  ia  on  important  item.  They  abould  be 
light  and  warm,  a  coat  that  will  button  aorosa  tbe 
cheat.  Daring  the  beat  of  the  day  yon  may  takeoff 
yoar  waii>tooat  and  hag  it  Trousers  of  the  peg-top 
build,  sufficiently  looae  to  Fold  up  to  the  knee  to 
form  kniokerboekera  when  deairable.  In  that  case 
;on  will  wear  stockings.  A  travelling  oap  will  be 
u>efal  for  a  change,  also  slippera.  The  shoes— 
thfre'e  tbe  rnb.  Take  a  trird  and  trusty  pair, 
light,  strong,  and  brood  in  tbe  aoles,  lacing  np 
high.  You  will  lesni  to  be  your  own  sboeblaok, 
to  take  a  small  supply  of  castor  oil  and  a  piece  of 
aponge.  Your  boots  will  coma  in  for  a  good  share 
of  yonr  interest  if  yon  desire  tbem  to  do  good  ser- 
vice, and  for  a  taw  doya  be  above  blacking.  The 
i^ioM   sDlIar  i*  a  wherahla  thing  h>  wau  wben 


I,  the  water  tnms  blue.   . 

is  present.  Albert  B 

imrsBUENTED  BBSAD. 

[I4316.T-IN  reply  to  "  Dagbbert  "  (let*. 
p,  170),  I  have  to  any  that  oar  bread  never 
moiater  with  age.  Can  he  or  any  one  elae 
why  carbonic  acid  gaa  is  oaed  ia  the  mannfa 
"  aiirated  bread-"  Would  not  oonunon  air 
a&  well  with  heat  ?  A  obemist  ot  soi 
cautioned  me  some  years  ago  againit  eating 
called,  having  Fonnd  in  it,  he  said,  "  tbe  ] 
potatoes,  and  tbe  mould  ot  l,eans,  and  alum. 

There  seems  to  be  a  misprint  in  the  1 
"  Dsghbert,"  aa  regarda  the  quantity  of  { 
meal.  It  ia  more  likely  21b.  than  131b.,  for 
uses  110  groina  of  bioarbonale  of  aoda.  I 
(bat  hia  rclaUve  proportions  of  soda  and 
each  other  are  exactly  the  wune  as  my  own- 
APhyi 


MscuANic,  "  C.  £.  ; 
hydraulic  broke  (E.  D.  Barker's  patent 
system  is  ia  daily  use  on  the  Midland  ai 
Uastem  Biilwaya,  and  givea  great  aal 
owing  to  ita  power  and  smoathneoa  of  aetic 
alao  capable  of  the  nioest  regulation.  Anj 
readers  who  have  travelled  by  the  4'40  p 
trom  St.  Fanoras  will  be  able  to  vouch  aa 
fact). 

As  will  be  seen  by  mforvdoe  to  the  ! 
December  30tb,  1376,  at  a  trial  bdd  on  tbe 
liailway,  ^rker's  biiike  stopped  a  train  n 
a  apeed  ot  ±0  milea  in  15  aeeonda,  and  «i 
yards.  This,  I  believe,  ■■  tbs  qoiekest  el 
by  any  Byitem. 

I  may  add  that  the  bydranlie  broke  has  i 
made  automatic,  and  that  a  trial  ot  tbe  new 
meet  will  shorUy  be  held  on  (ba  Ortat 
HoU  way- 
April  2Ttb.  F- 

FAST  BDKS  OF  EABX1TI.OOOMO' 
[  143ia]— Is  answer  to  "  £.  H.  E-,"  Mt 
I  send  a  shortened  acoonnt  ot  aom*  ran 
were  carefnlly  obacrved  in  tbe  earliaat  di^i 
ways.  I  select  one  on  «^  of  t' 
on  each  ot  tbe  gieottr  linM  :- 


bof  tbi^ 

■7 
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Use. 

Dit*. 

Wirinbtot 

liaiu. 

l»i>>aii» 

Et«iM. 

Eunning 

i 

mile. 

SpMd 

Z. 

1 

:lr»ll.An>>bi 

l8OTB«p-13 

19.370 

"jk- 

Vi-Wi-l.i 

«;■ 

T 

^ 

mln. 

19'B8 

..    Docs 

62,312 

23! 

D-r«cnt 

,11! 

3 

.-ff'S 

fl1>l 

201)0 

ud«  &  Aibmtli 

,.    Bop-K 

W.OUl 

12( 

Oriflln 

S^.'o 

1 

s6-n 

0-37 

20-8* 

miklTkAGIupnr 

„    81^.3 

IS.OOO 

a 

Oiimkirk 

27,*.i 

3 

- 

- 

17-58 

ruul  Jnaetlon 

„    Oct  14 

01,501 

«l 

Clio 

«.i 

3 

fiS-18 

10-71 

30-02 

do. 

.,    Sot.  IS 

S8,9SS 

101 

LuclfcT 

": 

- 

m-w 

9M 

30H6 

do. 

.,    Xm.  IS 

notititcd 

101 

CiHilla 

";.T 

- 

«S-19 

10-8S 

33« 

.,    JbItSO 

8i.7« 

301 

U»^] 

M,'„ 

3 

» 

AM 

27«1 

do. 

..    Ang.  IZ 

39,0M 

13 

Vlll«B 

271 

S 

H 

fi-20 

2S-32 

do. 

„    D«.I3 

78,182 

171 

IteNhiu 

S71 

a 

30 

■OS) 

27-97 

•fl«*een7 

„    Oct.  SI 

W,1C8 

W 

Dnrt 

■w.'-. 

* 

nil 

fl-SO 

esoe 

„    Not.  11 

50,563 

1.1 

Uilo' 

2B 

M 

lil'30 

30-55 

«tot.*BirataelMUB... 

„    Ocl.1! 

g3,!>i5 

103 

Ko.  75 

230} 

7 

» 

7-SB 

26  78 

do. 

„    Deo.  13 

M,7SS 

311 

No.  39 

73: 

3 

IS'87 

10-11 

ssoo 

de. 

do. 

107,736 

20 

Ko.  IS 

«I 

1 

1166 

12iS 

28  «• 

•idon&Oci^daii. 

„  jBij  le 

12,080 

10-37 

fiumr 

=5,: 

1 

50 

7D7 

ai-10 

iidoiiftSoiitli-Wartom 

„    AprUB 

58.069 

15 

gimmick 

i»i 

4 

3636 

15-M 

23-16 

do. 

do. 
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EEPLIES  TO  QITEEIES. 


srss' 


HUt  and  nitmier  o/lh*  ^rwrv  atlctd. 


■ma  not  ay  intention  to  hsTc  i 
to  proTs  tb»t  ™[rini!i  buTB  b^e 
Vifttan  Bnd  MHland  Itivihviy 
■    ■        -  ~      Sew  CIo; 


r"N?^''Elm 


■nil  Nine  film? 
the  rsprooentiit 

motiTo  Dppirti 

Worfca,"  pnKO  IW, 


,1.  B  Looo.,"  did 
r^.  Thit  ig  oarlsu, 
L3  present  at  Derby 


tfae  boilpTB  were  tested,  uul 

'    ,ad  Dorset  LoM- 

t.     "  Nine  Btml 

,  ._    ..  -Hordiiutr  itsta- 

_    _..       Loooirotivn    ili'ii'irtment    at  the 

Somersi^t  and  I^orset  Joint  Kiiilit  i;  ii  under  the 
rontrolof  Mr.  Johnean,  or  th<-  .MniliLnd."  Thii  ii 
not  tbo  OHM.  an  the  loeom(it;v.>  md  carriage 
anp^riatPU'liifit  of  thnl,  rBJI*-My  i^  Mr.  B.  S.  Kiher, 
cdA  ]i'>  J    -    ~:ii[  '   <i'"  <:  "  '  iln  joint  roUiiiB 

«lonk.  -     ■  '  ■       ,   « further  proof 

of  111.'     -  ill  he  take  the 

tro.il.'.     ■  i*3P— C.B.S. 

, )  -The(«ile»t 


[38010.]  — ISootoh  KTuroaiBH  (U. 
Scotch  trains  are  the  10  a.m.  G.  N, 
Edinburgh,  and  10  "  " 


Dff'i  Crou  to 


ipnards  ofZOyean,  and  tor  a  rerf  long  ti ma  hal 
wn  known  aa  the  Fl^insScotcbnian,   Thetat«Hr. 


■•  partientan  are  taken  from  Wbiibaw's 
on  rwlwaTi — a  hook  low,  I  beliere,  not  often 
ritb.  More  tra  addad,  for  which  tbsre  ia  not 
'  bero-  The  ateam  pretaore  in  all  Ibeee  eaari  ia 
1  n  ot  to  hare  ezee*ded  551b,  per  iqnan  inch. 

SibortlT  to  anawer   the  other  qneriee  which 
tel;  bera  addieaaed  to  me.  Itnaez. 


BOUITD  T.  SQtTABn. 
1319.  h-Aa  "J.  a.'i"  latter  in  the  Amateur 
iBBieal  Soeielj'i  Journal  haa  been  mpird  into 
BvoLiBH  HacHUiic  I  maj  a*  well  uke  thii 
ttimitj  of  rspljing  to  that  part  of  it  which 
in  addreaaed  to  me.  instead  of  waiting  for  the 
miraber  of  tlie  Jooraal. 

uTa  not  bad  inffiejent  eipertenoe  in  the  eon- 
tdon  of  taming  apparatas  to  know  whothiir  it 
1  ba  muoh  eaaier  to  make  the  Taiions  initrn. 
a  that  an  carried  in  the  alide-rest  with  roond 
li  ot  iqaare  itema.  I  ahould  imagine,  how- 
tbat  the  weU  in  which  thejt  ar«  amed  can  be 
nadilf  mada  aquare  than  round,  aa  in  the 
>r  eaaa  it  would  probably  be  ahaped  b;  the 
Dgmaehine,  leaTinglittle  for  the  filetodo.  For 
torii  M  tke  ecoenmo  cutter  and  drill  I  aappoae 
orm  VOoU  aniwer  aa  well  aa  the  other,  but  for 
erttcal  and  horiionlal  ontting  frames  I  think 
inaia  form  mnatbethe  beat.aa  the  inatmment, 
I  diapped  Into  the  wall  and  aecnred  there,  ia  in 
oper  poaition  for  work  withontanr  adjastment  j 
a  Iha  whole,  I  am  inclined  to  fane;  that  nothing 
1  ba  gained  bj  departing  from  the  old  forms, 
a.  o.  a. 


SB  'WASm  OF  NATIOVAIi  HONBY. 

3S0.]— It  wonid  aeem  that  wasto  of  monej  with 
d  to  the  lato  SdentiSa  Loan  Cetleetion  ia  not 
t  an  md.  I  hare  juat  receiTod  a  aort  of  diploma 
knki  formT  oontribntion  (a  it.  This  diploma 
a  engnved  framework,  and  my  name  printed, 
ddldiifaneai  go  f  oither  P  Nait  mil  be  a  diploma 
inks  from  the  sroeera  to  each  bujer  of  lib.  ot 

A  latter  of  thanks  in  a  few  inaUncea  would 
bean  all  tv*  wall,  perhaps  erea  a  printed  form 

;  hot  to  m^a  it  ■  sort  of  certificate  of  merit, 
print  tha  name  to  eaob,  is  aimpl;  the  rory 
tmiiaai  el  waato.  Aiiqnando. 


le  Fljino  S 

imo  (better  known  aa  theScotoh  guard) 

'    'a  cbarfra  of  thia  train, 

0  within  a  ahort  Urns 


stodenta  called  attantion  to  a  alab  of  foaailiteroua 
Umesteoe  from  the  Clinbn  beds,  wbich  are  of  Upper 
Silarian  age.  This  speoimeD  is  notoble  for  prsssut- 
ing  TegeUble  impnaaiona,  which  are  strikingl; 
auggeattTe  of  a  Lmidodeodron  stem.  In  atudjing 
tha  character  of  the  plant  Profeuor  Claypole  has 
had  the  benefit  of  Dr,  Dawaon'a  adriee,  Pnibabl^ 
itbdonpto  a  naw  gennii  eloselT  related  to  Lepi- 
dodandron,  tor  wbioh  the  name  OlTptodendron  ia 
snggested — a  name  which  refan  to  the  aenlptoring 
of  the  atem.  The  iotoraat  of  tha  diaeOTvr;  lies  in  the 
fact  that  indlapntable  tnoaa  ot  land  plants  bad  not 
preTional;  been  fonnd  in  Ameriea  on  ao  low  a 
geologieil  horiion.  Nor,  indeed,  had  remaina  of 
arboreaeent  T»etotion  been  found  in  strato  ot  this 
age,  ather  in  the  Old  or  in  tfaa  New  World. 

The  Boat  Form  of  Bngin*. — The  eeonomy  ot 
the  betl  form  of  engine  ma;  b«  fairly  judged  from 
the  following  remarkable  propoiition  reoeired  by 
the  Philadelphia  Water  Committ^  rooently  :— "  W. 
B.  McFadden,  E-q.,  Chief  Engineer  Water  D^srt- 
ment  —Sir, — Referring  to  the  reoeomniendation  in 
jonr  last  report,  on  page  38,  we  would  respectfully 
submit  for  yonr  eenaidcratioo  the  following  proposi- 
tion ;- We  propoBo  to  famish  ateam  pumping 
macbiner;  and  fonndationi.  boilera,  and  air  Teaaeli 
oompleto,  with  all  laUea  and  attachments  inside  of  I 
honae,  to  the  pnmpirig  mains  proposed  to  conueet 
with  the  dietribnting  pipes  of  Belmont  Waterworks, 
on  the  east  aide  of  the  Schuylkill  tirer.  and  operato 
the  same,  furniabing  all  coal,  stores,  and  auppliai, 
proride  altondanta,  and  maintain  repairs  free  of  all  I 
oost  to  the  city  ia  the  first  ooet  and  operating  { 
oipenaea,  far  the  same  anm  per  million  ot  gallooa  i 
pumped  as  it  now  eoata  the  Beln:ont  Worka,  aa  ' 
eihiliited  in  your  lant  report,  that  being  the  loweat ' 
cost  for  tteam  pnmpaKeintba  liat.  At  the  expiro-  ' 
tion  of  Bre  years  from  tha  timo  the  machinery  is  ' 
jteriBd,  it  shall  all  become  the  property  ot  the  city 
-'  Philadelphia,   without  further    ""'  — 


made  three  joumeya  a  waelr  ii 
from  ita  commanooment  up 
of  hisdeath.-.-AN  OldG.H. 

1332«9.1-BystomaMo  Mamorj-.— I  Bsad  an  arti- 
fieial  sysiem  of  memory  at  one  time  to  soma  aitant, 
hat  in  practice  I  nerer  could  be  certain  wbatbar  I 
remembered  tbe  mnemonio  first,  and  tbe  tact  aftar> 
warda ;  or  tba  tact  Erst,  and  the  mnemonie  aft«r> 
wards  :  and  I  am  strongly  inclined  to  think  that  the 

Eilh  ot  the  matter  lies  in  thia,  that  aa  aooa  aa  yon 
aTo  spent  sufficUnt  brain  work  over  a  fact  aa  to 
deTiae  a  mnemonic  for  it,  yon  remember  it  in  tha 
ordinary  way.— Wn,  Josh  Gubt. 

[33105.]— B.  Bo.  Kzamlnatlon  (IT.a.).— Idoaot 
know  what  tha  qneations  irera  that  were  given  at  ths 
L.V.  tor  the  abore  enaunatian.  aa  I  entered  at 
Owen's  College,  Manchester.  Bnt  the  qnoatioaa 
were  Tery  aimnle,  and  the  anbitoaoe  and  aolntiou 
giren  to  analyse  were  very  eaay.  The  prastieal 
examination  oocnpies  two  boon,  dnring  whioh  tima 
yon  will  have  to  make  an  analyaia  of  two  lolntiona 
and  one  solid.  The  praotieal  work  eonkl  easily  ba 
gat  up  from  Jarman's  "Qnalitatiye  Analyris,"  ft 
most  excellent  book  for  any  one  getting  m  Iht 
snbjeet  alone.  If  there  ia  anything  in  irtiioh  I  can 
be  of  any  asaiitonoe  to  yon,  let  me  know  thnxuh  tha 
EHausa  Mbooaicic  qoenaa.- D.  A.  N.,  lit  B.  8e.i 


Orounlandhi 


J  bytl 


-Letter  14266    [p.    170),  for  ■'  131b. 

'  read  "  111b."— Daohbibi. 

attar  14aT4.-For  "  lined  "  (lines  10 

■"   tor  "  lighter  "  (line  33)  read 


located  at  Schuylkill 
commendation.  The  wator  department  ia  to  so 
arrange  iti  pipes  that  any  aiceas  ot  pumping  not  re- 
qairedoiithe  east  side  can  flow  into  the  Selmont 
basin,  in  order  that  oontinuoua  pumpage  can  be 
maintained.  The  machinery  to  be  capable  of  pump- 
ing fonrteen  million  gallons  per  twenty-four  hours. 
The  qnanlity  of  water  pamped  to  be  datormined  by 
the  method  now  used  by  the  department,  and  pay- 
maot  to  be  made  qnartarly  on  qwmlitiM  eertifiad  by 
the  chief  of  the  depaitaient.  BwpMttaUy  submitted 
by  the  W,  Camp  and  Sona'  Steam  Engine  and  Boiler 
Company." 


[SaiSS.]  —  Narrow  aange.  Origin  of.  —  Ilia 
reason  assigned  by  "  G.  M.  IE."  tor  the  gangs  bednf 
4ft,  B)iD.  is  correct  as  far  as  it  goes  ;  but  he  should 
go  further  back,  and  find  oat  why  the  tram-raill 
were  exactly  Sft.  outside  measure.  It  ia  oommonly 
bsliered  that  the  gauge  was  merely  adapted  from 
the  wooden  tramways  which  had  been  laid  down  to 
<  aUit  the  carto  in  use  in  the  North,  irithoat  any 
thought  ot  whether  or  not  Eft.  or  4ft.  S^In.  would  ba 
a  euitable  gauge  for  a  railway.  The  fact  is,  nili 
irere  down  before  fisnsee  ifers  osad,  and  aathera 
was  no  reason  to  alter  tlie  gauge  when  flangsa  oama 
into  Togue.  so  there  waa  none  when  the  loooBotira 
was  introduoed.— B.  K.  J. 

[384915.] -Boiler  Fluoa.-"A  Janior"  '  should 
ratd  '■  Boiler  and  Factory  Chimneya,"  by  Itobnt 
Wilson,  publi'hed  by  Lockwood  &  Co..  or  sea  p.  818, 
Vol.XXIlI.of  EBQLiiiHMiicHASicforBpsperhy 
Mr.  Robert  Bri^rgs.  Too  manyconaideratioasentK 
into  the  qaestioo  fur  any  one  to  give  n  rule  that  will 
answer  iu  all  casoi.~M.  P. 

[32607.1— Joints  In  Pipes.-"  John"  should  get 
Wam'a  '' Sheet- Metal  Worker's  Instructor,"  is 
which  ba  would  haio  the  methods  of  planning  out 
the  metol  for  all  kinds  ot  forma.  The  way  to  not 
metal  aheets  so  as  to  he  able  to  make  ap  a  good 
joint  waa  illustrated  in  this  joumml  aome  time  back, 
liat  I  forget  when. — M.  P, 

[32B16.]— Priming.— It  may  bo  that  in  aome 
particular  desigu  of  engine  fluah-topped  fire-boxea 
prime  more  than  those  with  crown  topa,  but  tb> 
shape  of  the  top  can  bave  little  to  do  with  the 

Kimfng,     About  centre  of  length  of  boiler  is  the- 
st  place  for  dom^- J.  M.  T. 
[32633.]— anlphorto    Aold.  —  The    maUiod   of 
obtaining  aulpburio  aaid  (ap.  gr.  l'B16)  given  iy 
"  Arthur  Alfred  "  is  new  andaBmaing.—Wlf.  JoHX 
Qaxt. 

[3£647.]— BaUirar  Bataa.— ■■  CoTCn^"  '"  *»* 
.aays  I  am  very  lame  on  Uii  poial,  p 
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thiak  Uat  beraan  %  ntlmj'  eompany  eiUti  br 
Tirtne  at  an  Act  of  FsrliiinieDt  the  arreeton  aDd 
ihuebolderB  are  to  aerre  the  public  (or  very  little  or 
oo  par-  The  diridendii  paid  by  niloay  eompaaipi 
an  Dot  pBrtienlsrly  faigb,  aad  day  by  day  their 
eipentei  berome  (rreater.  It  ia  not,  ia  my  opinion, 
the  monopaly  wbich  caasai  a  company  to  seek  an 
Actaf  pHrliaiaent,  bat  in  order  to  obtain  posBMaion 
•I  the  irqaiaita  premitea  and  land,  ai  an?  man  can 
(■nDDOainr  ha  owna  tba  land  and  baa  tbe  capital  at 

atrnrt    a    railway,    nDbjeet    to    tbe 

U  lawi  which  control  etiob  mattecsi  and  there 


lataDiatic."     Thia 


it  the  ca 


Tbe 


}  tan 


.  ind,  all  tbiniti  being  rqual.  a.  company 
cannot  ehanre  more  to  ono  Brm  tbun  another  for  tbe 
■ame  elau  of  gvoda  ;  bat  id  tbia  eaae  all  thissB  are 
not  eqnal,  and  tbe  eompaay  hag  an  nndonbted  right 
to  make  a  contract  for  tho  coDreyance  of  a  largo 
qaantity  of  Roods.  Bxilnay  oompaniea  do  not 
alwaya  awD  all  the  rolling  stock  thry  nae  ;  they  can 
and  no  hire  it  aa  occasion  may  require,  and  it  would 
bo  absard  to  expect  them  to  keep  trucks  waiting  for 
gDodi  wUcb  may  or  may  not  come  without  receiring 
remoiMTation  in  some  shape  or  farm.  Take  tbe 
caM  of  a  contract  passenger  ticket,  say.  for  ILX 
moDthi.  Yon  will  get  a  certain  diacoaat,  or  for 
paymsnt  of  one  (are  per  day  joa  may  make  three  or 
foor  ioDme;s.  Ia  tbii  caw  the;  make  a  redaction 
npoB  betiiB  RiuTBDteed  a  certain  amount— the  aame 


Great  K«L .. 

and  vans  fitted  with  Barker's  first  or  No.  1  brake. 
In  this  arrangement  the  brake  is  under  the  contml 
of  tbe  guards  onljF.  Thia  oompanj  intended  to  St 
an  engina  and  train  with  the  No.  3  ayateio,  which  is 
worked  by  tbo  drirer,  bat  is  not  self-acting  in  case 
sf  scciHent.  It  tliis  the  train  to  which  "  B.  U.,  Solr.," 
and  "  Helioa"  refer?— C.  K,  3, 

[3SGB3.]— Surfaos  CondenaattoTi.— I  am  sonr 
to  uy  that  I  fail  to  nuderetand  "  BeaTer's  "  sketch 
sad  descriptiaD,  on  p.  119.  of  what  he  belieres  to  be 
the  best  way  of  dinposing  of  exhaust  steam  ;  and, 
being  myself  iateresled  in  utiliaing 
denied  from  i 


that  bas  already  doni; 
la  the  rylinder  of  a  steam-engine,  I  s'l 
obliged  if  he  would  enlighten  me  on  Tariu 
connected  with  his  a orf ace- condenser,  ui 
feed-water  heater,  as  an  eoitiae  fitted 
apparatus  could  hardly  be  called  a  condeaLu 
ns  no  TBcnum  would  be  found  in  the  con<li^ 
the  pressure  of  the  eibaast  steam  would  ti 
than  that  of  the  atmosphere.  In  my  case  I 
not  matter,  and  I  should  be  very  glad  to  ni 

"BeaTer's"  plan  ia)   tor  condensing  thi 


U.i    f 


fore,  that  an  indepaodtat  tagbtt  ttluch  md  b* 
eoupled  to  any  of  tbe  axutiDic  hone  can  » the  nr- 
rect  thing.  As  anciua  melaly  to  mn  on  larol  lioai, 
and  to  replace  only  I  or  I  bortoi  in  dirbot  draaaht— 
or,  isy,  4  or  e  in  total  nombar — oan  bo  of  no  com- 
mercial ralue.  On  ordinair  lines  a  aiosla  borta 
maa  IB  miles  per  day,  and  ttrawa  a  load  otaboBt 
70owt.  at  a  mile*  per  hour.  I  do  not  think  that  any 
engine  can  oom pate  against  tbis  in  pmat  of  coal,  and 
at  Pari*  I  am  giren  to  nndentand  that  a  borsa 
tram  parallel  to  one  worked  br  steam  ia  worked  at 
aoost  of  20pereant.  lei*  tikan  the  ataam  one.  The 
application  of  ateaai  mut,  tberafore,  be  for  heaTin 
lings  and  haaiier  traffic,  lo  ai  to  replace  at  least  a 
total  of  13  to  la  horaee.  Tbe  oandensing'  arranft- 
mpot  with  water  ii  ottjeotionable.  Then  ia  alwaja 
fficutty  in  procnrintt.  and  treqnent  atoppsget  an 


ust  be  taken  e 


1  for  ^ort  runs.    Air  ti 


hould  bi 


irfor 


eryple-sfdif  ■■ 


am  extremelv  obliged  to  "  Helios  " 
tion  about  the  twelve  enginsa.  hut  I  think  he  ia 
hardly  oorrect  in  saving  odIt  a  few  of  them  can  mn 
from  London  to  Snindon  without  the  aid  of  a  water 
crane,  aa  ainn  "  Helios'a "  letter  I  was  at 
Paddington.  and  saw  Tartar  start  with  the  Dutch. 
man.  I  naked  thedrirer  whether  he  had  any  difficulty 
in  making  the  tun  from  Loudon  to  Swindon  without 
taking  in  water.  He  said  no,  not  in  the  Irast— two 
of  tbe  engines  do  it  errry  day,  oae  up  and  the  other 
down.  He  sud  only  the  other  day  he  came  from 
Bristol  to  London  without  taking  in  water,  and 
oonld  bare  run  30  milea  further.  As  you  will  see  by 
lettar33703  in  last  week's  Hecuantc  a  good  many 
of  the  abore  claia  take  the  Dutchman  in  turo.  Hoit 
of  the  tenders  must  be  of  rery  much  the  same  siia. 
By  tbe  bje,   tbe  loaeeat  run    without  a  atop   ia 


PaSdini 


in  to  Bath  by  the  0 


■pondioirap  train  (distance  being  lOBJ  miles).  As 
to  the  Q.W.B.  narrow  gauge  taking  20  miontes 
longer  to  mn  the  same  distance  (deductinir  tbe  stop] 
than  the  O.II.R..  the  O.W.B.  are  not  noted  for 
qoiok  mnning 


s  G.W.R. 
narrow  gauge,  although  tl  ... 

I  are  very  good,   the  dimensions  of   which 

appeared  in  the  Enqlibh  Mechanic  of  9th  of 
Febmarj,  baying  a  trsotire  force  of  aboni  Mlb.  to 
tbe  aqoBM  inch.  Although  hardly  able  to  attain  the 
IScoaoh  test  thejare  very  fair  enginee.  I'bere  is 
no  otbrr  railway  runs  so  many  really  fast  traius  aa 
the  Q.M.R.  does  from  London  to  Peterborough,  but 
if  yon  compare  their  fastest— rii.,  tbe  Seotchmsn — 
with  the  Dutchman  {broad  gaags)  tbe  latter'* mnaii 


10  m 


ntes,  ai 


the  Dntebman  trareli 
lOfij  miles,  in  2  hours  ■ 
Ml  miles  per  hour.  1 
that  in  the  meantineit 
at  Swindon,     The  sp« 

and  starting.     It  is   e 


>B,  takes  3 
iles  per  boi 
Paddingto; 


1  12  mint 
t   it  must  be 
IB  been  standi: 


ideut 


Swindon  t«  London.  V 
aUowed  time,  1  hour  27 
slacking  at  Didcot  on  ace 

in  Other  parte  of  the  Une  is  pretty  fast.     Wedi_._ 

~~~  "is  quickest  half  wo 

:he    greatest   speed 


remembered 


•h  is  the  fulcst. 

Dutchman  from 

oiu    it    in  exactly  the 

nutes.     Owias  to   the 

the  «;iecd 


4r  6a  milea,  and  during 

did  31   mile*    in    SO    minutea, 
ntbunad  being  about  63  milea  p 

ISSSGe.l— Conorete  Block!.- To  "Jsibhhah.'' 
—If  lion  wooid  kindly  give  the  modu*  operandi  of 
erecting  buildinga.  cottagea.  ix.,  with  concrete, 
staliiig  tho  materials  best  adapted,  and  ttaa  oon- 
■titnent  proportiane  of  the  came,  it  would,  I  have  no 
doubt,  intoreat  many  readers  of  *'  ours."  1  bare 
heard  of  a  larie  block  of  house*,  five  itories  high, 
being  erected  ([  btliere)  ia  Birmingham.  Can  any 
ons  say  if  lach  is  tho  case,  and  naine  the  locality 
tthsre  situate  F— Paul  Fbt. 
__  [32Bre.]— Brakes,- In  answer  to  "  L.  L.."  p.  148, 


the  Midland 

:onipjioy  intend  to  lit  ten  mov'oeDiinea 

otLSWand 

■.m  clussea  of  eiproja  engines  with  a 

1,  as  more  enaiueu  are  required  with 

this  brake  st 

birerpuol  and  Manchester,     It  bus  not 

TBt  been  dec 
b«  fitted  to  Ih 

led  whether  the  Smith's  vacuam  is  to 

seonginesorthe"  Improved  Smith's," 

now  known  a 

'■  Hardy's  Vacuuin  Brake,"  "  Hflioa" 

and"B.  H, 

'^olr.,"  page  118  atate  that  "  Barker's 

brake  wilt  sh 

rtly  be  mode  self-actiog."      I  shall  ho 

glad  if  tbey 

will  aire  further  particulars  npon  this 

snbjeel  as  « 

»n  as  the  train  is  really  fitted.      More 

thw    a    y*a 

ago    I    saw    tho    diagrams    showing 

"Barker's  a 

tomatic  apparotus,"     aince  that  limo 

mmoursbav 

at  least  ten  times  been  in  circulation 

that  "  a  trai 

a  was  being  fittnl  with  Batker's  suto- 

.  ^spoadent  would  kindly  s\ve  me  any  hiiitB  Imw 
to  do  this  i-ffectirely.  Now,  with  regard  to  tin;  ijUu 
described  in  your  last  unmber,  it  ap^sca  tu  mu  to 
contist  of  a  sheet  of  corrugated  iron  bolted  in 
anotber  flat  plate  ;  but  neither  A,  B,  nor  C,  gives  any 
cltte  as  to  the  manner  in  which  tbe  steam  circulate* 
between  them,  I  fear  eorrngated  iron  would  be 
more  rapidly  conBumed  than  the  Sin.  ga*  barrel  be 
mentinns  having  stwa  in  use,  1  cannot  nnderatand 
what  is  meant  hy  D,  one  method  of  patting  them 
together  reversed  ;  and  the  ramaiaing  lettera  do  not 
give  one  sny  idea  of  what  the  gi^neruT  flrranaimiput* 
for  emptjiaj  the  condensed  atenin  in  the  shape  of 
water  into  ciatera  are  like,  ot  why  Q,  the  outlet 
should  be  ia  the  ashpit.  Such  an  apparatus  might 
be  of  lervice  tor  stationary  engiues  where  theeuppiy 
of  water  ia  insufficient ;  but  1  cannot  imnnine  tbst 
it  would  meet  the  requirementa  of  "  A,  W,  E."  in 
cenneetiou  with  tramway  locomotive',  as  the  udvan* 
tage*  to  be  derived  by  its  adoption  would  not  com- 
pensate for  the  extra  weight  and  space  required  for 

it.— MONOIBE  LLO. 

[32fim.]— Surfaoe  Condensation.- 1  do  not  >es 
haw  "  Bearer's  '*  condenser  (p,  140)  could  bo  em- 
ployed on  a  tramway  engine,  nor  do  I  quite  under- 
stand  if  it  is  an  air  or  water  aurfsce  condenser. 
Unless  it  is  possible  to  burn  tbe  exhaust  steam,  or 
so  t*  superheat  it  before  or  after  its  passage  through 
the  cjlinder  as  to  render  it  inrisible.  I  think  an  air 
surface  condenwr  woald  be  pretcrable  to  water, 
whether  used  in  the  form  otiniection  or  surroundiug 
or  passiug  through  tulMS.  The  difficulty  seems  to 
be  the  providing  of  sufficient  surfaos,  which,  if 
operated  upon  only  by  the  natural  cnrreut  cansed 
by  the  forward  motion  of  the  engine,  and  having  to 
be  eatimnted  for  the  maximum  sammar  temperatnre 
of  the  air,  woald  have  to  be  very  large- probably  8 
or  10  lime*  the  atoam. generating  sarfaco  of  the 
boiler.  A  Tory  largo  reduction  of  coodensiig  ear- 
face  might  donbtless  be  permissible  if  an  artificial 
current  of  air  through  the  tubes  or  over  the  sur- 
faces of  the  oandenser  could  be  prodnoed,  and  this 
might  doubtless  be  done  by  a  fan  (which,  however, 
would  have  to  be  qaite  noiselesa).  when,  perhapa.  a 
surface  of  6  times  tbe  heating  surface  of  tbe  boiler 

'  might  (uffice.  A  good  deal  of  power  would,  how- 
ever, be  taken  up  b?  tho  fan ;  but,  as  the  work  to 
be  done  by  a  street  tramway  engine  ia  only  about 

'  tbe  actual  work  of  4  horses  at  their  best,  it  seems  to 
nie  that  there  would  be  power  enongh  disposable  for 

horaee  Lave  to  draw  a  weight  of  S  tons  behind  them 
up  gradients  of  I  in  40,  at  4  miles  per  boar.  An 
engine,  if  to  be  acommercial  inccesa,  ought  to  draw 
double  tbi*  weight  at  a  miles  per  boor  up  such  gra- 
dients ;  but  I  scarcely  think  that  any  existing  inde- 
pendent engines  are  capable  of  doing  it.  Snch  an 
amonct  of  work  would  cot  be  heavy  for  SD  ordinary 
locomativa  of.  say,  7  or  B  ton*  in  weight :  bnt  this 
class  of  engine  has  the  advantage  of  the  steam  blast, 
which  the  street  tramway  engine  has  not— at  least, 
not  at  bU  times,  as  being  inadmissible  in  tbe  streets 
of  a  town  or  city.  I  do  not  think  that  combined 
enniuFB  aud  passenger  cars  will,  as  a  rote,  come  into 
extended  uae.  The  present  large  stock  of  borse 
cars  have  to  be  taken  Bcconut  of.  and,  besides  this, 
ia  the  event  ot  engine  repairs  (which  ts  a  thing  of 
frequent  accarrenes),  tbe  car  ia  rendered  for  the 
time  Qsalea*.    A  varj  elaborate  car  of  this  kind  was 

built  at  Wintertbonr,  '"  ""'  "' 

30  37ia. ;  weight  exdnsi 


otherwise  readering  it  inriubla,  i*.  in  my  opinion, 
the  only  proper  way,  and  I  *hall  be  very  glad  il 
"Beaver  or  any  other  ot  our  friends  would  gift 
bis  nr  their  opinion*.  The  first  cost  of  engine  is 
also  important,  and  onghtnot  toexoaed  the  piieeot 
the  total  number  of  horses  it  can  etfectively  leplaaa^ 
as  repaira  and  depreciation  are  likely  to  be  Ten 
heavy  items  (I  have  heard  ot  no  lesa  than  5  axis 
breakages,  with  onlySor  4en^ne*  in  use.  within  a 
period  ot  B  mantbs  Iran  starting).  In  oouaidaiii| 
tbe  nnmber  of  horses  snch  an  engine  is  to  teplaeb 
we  cannot  calculate  upon  mnch  inereaae  of  speed,  u 
tbia  is  restricted  to  very  nearly  the  ordinary  rata  •( 
horse  trams.  This  i*  partieolarly  the  ease  in  tlis 
gradual  iutrodaotion  of  steam  traction  on  traraa  *l 
prpaeub  worked  by  bone*,  a*  the  engine  coaldra^  ; 
take  its  proper  placs  amongst  thaoonrae*,  and  Ihsr^ 
fore  only  ran  at  same  speed.— A.  W.  B. 

132080. ]-^Heart.— I  am  not  a  medical  man,  bil     . 
will  answer  to  the  beat  ot  mr  ability.  The  symptom*, 
I  shoald  think,  indicate  a  diseased  heart.    I  •bodl 
not  try  eleclricitf  aor  any  tenisdy  until  yon  kios 
further.    Tbs  failuro  of  medical  advice  may  haft    - 
arisen  from  want  of  experience  in  anscnltation.    II 
you  were  to  apply  to  a  g^od  physician  he  could,  bf     - 
un  examinaljon  of  your  chosf.   judging  by  appnr-     ; 
ance.  touch,  sonnda  heard  hy  means  of  the  stctbs-    . 

very  prohahly  arrive  at  whether  they   arise  fns 
malformation,  fatty   dessneratioa,  or  a  dlsordervd     - 
slate  of  the  iuvolauUry  nerrous  syBtem— t.i.,  thi    ~ 
aympathetic.      This  is  vs^  important  for  you  Is 
know,  and  will  regulate  *U  treatment.     PhysiokigT     - 

ucceldrates  the  action  of  the  hurt,  aud  undoubtedly  - 
couliuued  mtutal  depreasion  will  have  the  leiy 
opposite  effect,  Should  it  be  the  lattw  no  doaU 
a  tonic  coarse  will  be  ordered,  such  as  iron,  quBi**i 
on  entire  absence  (ram  all  anxiety  and  worry  bciag 
very  essential ;  regular  diet,  and  if  yon  can  beu  it, 
a  salt-water  spougs.bath oecasieaally.  Asa  partiag 
worddon'bfail  to  get  fnrther  advice.— Th  no  lion. 
r3!e74.]  -~  Cornish  Fmnptnc  Xngins.  —  If 
"£.  J."  i*  interested  in  Cornish  "  pit-work 'te 
would  do  well  t«  read  "  An  E*a*y  on  Comi*b  Xlas 
Drainage,"  by  B.  Hiobdl  and  J.  T.  Letcher,  pel- 
lished  by  I^e  and  Co.,  Falmooth.  which  giVM  ■ 
good  description  of  all  the  parts  below  the  ontertet 
of  the  engine  beam.  For  donble-beat  valve*  and  IW  . 
Cornish  engine  he  could  not  do  batter  tbanrtll 
"Bourne  on  the  Steam-EDgine.'*— IfoMaiBiLia 


.low.SoE.  oil  nflavendsr,  foreign, 4n.iA 
*  loi.  winleig  lesu,  loi.  sassar 
1^  loi.  oU  of  carraway,  J 


,  iioi.  cassia,  lloi.  winleig  lesu,  loi.  ■ 
oil  of  BDiseed^  loi.  oU  of  carraway,  )«• 
.  ;oi.  peppermint,    7oi.  TermitioB  coMot 


iobrate.' _ __ 

Midlaiid,  or  tbe  Brigbtun.  or  Gt 
Glasgow  and  South- Western  K 
Tumour*  la  doubt  took  their  rise  fr 
many  people  think  that  Barker'* 
need  on  tLe  Midland  engines  ^'ot 


-_.    lalb.  B. , 

weii^ht.  (Ab  "  Perfumer"  addre**e*  no  I  take  it  b« 
hiY%  riiiiil  what  1  hare  Written  before,  and  will 
remember  what  I  said  of  these  last  two.  I  niTS  Iba 
receipts  as  I  find  them.  If  there  is  anything  not 
clenr,  I  will  help  him  all  I  can.)  Sanflowsr  oil 
soap  I — lOoi.  oil  ot  laveuder  eiCiact,  Eoi.  oil  of  cassia. 
los.  oil  ot  wiutergreeu,  Sos.  oil  of  dtronella,  hn,  cdl 
of  verbeaa-  Icwt.  extra  pals  ysllow,  lib.  palm  oil 
ontour.  ISlb,  mariag  soap  iaoluded  ia  the  watht. 
Milk  ot  roses  : — Sweet  almonds,  !(<!''■  "'■■'e  oil  soar 
2  drachms,  ooll  cream  lloi.,  spirits  of  wine  loa,, 
rose  water  I  {nnt,  otto  de  rose  4  drops.  Blanch  tbs 
almonds,  beat  tiU  of  a  soft  paate,  adJ  graduallj;  tbs 

little  roBe.wat 


. id  weight  per  passeueer 

seat,  SOSib, ;  4  axles;  two  bogie  frames  ;  maximum 
weiffht  on  each  driving  axle,  4^  tons— on  each  trail- 
s;  greatest  length,  42ft. ;  greatat 
greatest  height,  14ft. ;  adapted  to 
carvea  Di  ^i  yaida  radius  i  tangential  draught, 
l,aCOIb.,  with  a  steam  preasnre  of  12  atmospbarea  in 
the  boiler,  siving  off  at  a  speed  of  about  0^  mile* 
per  hour,  4(1  h.p. :  bnt,  in  s^le  of  its  being  in  itself  a 
mr  firat-cla**  thing,  and  havina  even  been  known 
to  take  a*  maij  ■■  IM  panon*  ovsr  gradisnta  vary- 
in(  from  S8  to  40  prr  1,001^  it  has  nevertbelta*  bean 
diaoMdod,  and  b  offend  for  asla.    1  think,  there- 


X 


id  strain,  beat  alao  tha  soap  with* 
r,  and  add  the  oold  oraam  by  degreee, 

id  liquor,  aoap,  aud  oold  cream,  and 

laatly  tbs  otto  dissolved  in  the  spirits  of  wins. 
Scent  tor  Circassian  eieam  i  —  Otto  of  roaaa 
4  drachms,  essence  of  bergamot  loi.,  auence  nf 
lemon  So*.,  oil  of  lavender  Soi..  Circassian  crsam, 
lord  ilb.,  olive  oil  8ai.,  white  wii  4oi..  alkanat  root, 
q.*.  1>1.  of  above  soent,- Pimfehmbi., 

[3^631. J— The  Hhino,— I  have  just  returned  from 
a  run  nptho  Khine.  Mayand  June  are  good  months. 
The  vine,  n  diaappointinR  plant,  ia  not  Kpe  till 
Aairustand  Si^ptember.  (^blenttisa  pleasant  town 
at  which  to  atat,  and  from,  it  nioaraioQs  by  boat  and 
rail  cau  easily  be  made  to  all  parts.  1  found  the 
Anker  Ilot^l  coniFortablH  and  reasonable.  I'bere  i* 
an  English  Chureb  service  ta  the  Angosta  Palace, 
and  thi>  gardens  are  a  pleasant  proi&enade.     Higher 

Schlangenbod,  a  delightful  villa^K*  ia  the  hills,  an 
English  doctor,  and  good  holi  ^a  1  want  to  tbs 
Viclotia.  good  and  cheap.  I^n^^jiiliisspakeD  alluth 
tbe  houses,  and  is,  ia  fact,  at     g^itbotelB,    1  should 
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»  fc  not  tUr  kt  mnUdaii ;  it  ii  in  >  ^iia,  ind 

•  •m«rTktiii«,tbsii«b  it  hM  ynat  ftttrwtioni  lor 
alMNra-nckn*.  Thalnt  ronteiiTiiFIuhiag:  to 
CoIbsbb.  Ibn  br  boat.  For  SohUnscnhtid.  Eltrille 
idbapmot  of  ddukktian.  Eltvllla.  Biebrioli.  or 
Btrpud  BTB  tiMr  rood  plun  to  itky  at.— PoNTO. 

(Sm&l— Tha  XnlttlnK  Haohbie.  — Limb'* 
MdiiM  u  tba  onlT  nMblna  tbat  will  knit  a  itoek- 
■r  kit  eomplata,  to  any  •iu  ar  shap*.  I  haTs  ona, 
H<  eu  kait  anjibistr  with  it  from  180  ititchia  down 
ti  1— Cbas.  LuianoN. 

[3BX>.]— 0>i>v*>  OMBOa.— In  ny  raplr  lait  wvek. 
br  "  Bood  broad  and  darp  kaal  "  nad, "  broad  beam 
ud  deep  kf«L"— ElJ>KAB. 

{SITC-I— Camara  Obioiira.  —  Toor  ■nnitin'- 
beoM  will  do  wrll  lor  a  aamera  obacnra.  Ths  rcqni- 
«tM  will  b*  a  plaDD-coDTax  leni.  G  to  flin.  diainat«r, 
■ad  tft>  foeni,  a  picoB  of  tliin  patent  plat*  mirror. 
UiB.  bj  Sis.,  monctfd  in  a  ohambar,  ao  that  it  UD 
ta  morad  from  W  to  EO  dMrresa,  tha  coqt^i  (arface 
tfflana  brinir  dowswarda.  Tba  table  afaoald  h«  madi 
«(  a  boop  nrt.  in  diamater,  futsDsd  with  itaTi 
l»  a  aantral  aoraw  morinv  on  anotlm'  lorew  for 
(djoBlmeDt :  or.  wbat  ia  batter,  ahoald  hr  inipaDdsd 

&0TdB  to  pBllara  io  Tout,  and  wejthti  on  other 
nthattborinccanbaadjiuted  with  eaia.  A 
eaBao  or  canTa*  ibonld  ba  faateaed  loonlj  on  to 
tIk  bo  tbat  it  will  form  a  eooeare  hollow  t  tban 
^MowBih  tbo  wbole  lemal  timee,  bo  ae  In  oblajo  a 
fBBd  iDTfaoa  to  raeein  the  lmag«  on.— W.  J.  Lak- 

aBUtonaa 

lkB«a««aowen;  latitbaUrs 
taaa  1M  top  the  daptb  of  lia.  or  ao  ronnd  sbont  the 
«MB.  M  it  balaidlooaaljon  tba  topof  the  cam ;  pat 
itoaatbed-tima.  TbebM  will  Boon  nt  nwd (o  ft 
Tkka  it  oB  the  Brat  tbtn^  in  tba  mominr  wbra 
ririnv,  oxamina  the  alotb.  aod  kill  tbe  tiek*  that 
will  b*  than  on  ik  I  find  tfaesi  on  both  lldei  of  the 
datb.  Tba  aaaw  olotb  will  ba  of  uaa  eoaiUntlr, 
^T  «b«a  too  dirty  M  it  be  waihtd.  I  have  tried 
Ham  far  mora  tbao  a  jaar.  and  now  1  don't  find  one 
•tee  bafora  1  klUad  a  doaan.  I  alio  aiamina  thr 
daarof  tba  eai«  ronnd  abont,  and  all  the  joiato.  aal 

'  —  ' '  "~m  haAira  now  in  the  notoh  of  the 

wH'CLiiiaBUi. 


when  tba  nettle  rrowifreelT-    Theii 


»tUck  the  parfeot  in;;ctB  are  n.it.1.  and  in  ord«-  to  tion  ofa  makaihift  fixinj  °J  '  ■"■"  ""I™'"  ""  " 
keep  than  out  tbe  oasaa  rfionld  ba  aa  naarlr  airtight  eiecntad  by  mrf  f,  """T^'^f  JP^"^.  „?^i*°«r 
n...lbK."aa.»aU_piece  of  oan^pbor  .bould  ba     ff;??!^.""^'^?'^^''^.:*^'^?':^'?^'^.^^^^^ 


[3W*a.]-£B  Taleaoopo.— Aa  to  tba  apparent  liu    ""  "" 

of  the  planeta  joa  may  ba  miitakm.    Vary  tew  . 

nmatenra  Mn  dalarniiDe  bow  macb  larsar  a  pkset  I 

nppeara  throa^b  a  teleaoope  than  with  tba  naksd  eye. 

Hat  one  thin^  yon  ean  Baeily  find  out— rii ,  wbetner 

the  objnta  aaen  are  mrronndsd  by  baloa  of  eoloor  ; 

\J  there  ia  little  or  no  oolonr,  and  only  a  little  miety 

nppearana.  it  U  not  ao  bad  a*  lone  of  the  Ja  3m. 

ttleacopea  I  hare  bad  th«  pleanireol  loekins  thrsnih. 

I  ahonld,  aooe  day,  be  ao  pleaaed  to  a«e  tbe  rnntle- 

man  wbo  taw  tba  kniiliaf  nsadtaa  and  tbraad  tbrea 

inilea  oft!    The  diaphrafrm  ibonld  be  ttiht.  and 

■bonld  be  ao  arraoired  aa  jnat  to  cnt  the.  end  of  tale-  , 

•ropa  wben  looking  throogh  from  eyepiece  end.    I  I 

.bonld  not  adnaa  yon  to  hare  a  Barlow  Una  fitted  to 

tbia  teleaoope.  Better  lell  tbe  teleacope,  and  gat  ■ 
jood  one.  You  wontd  only  waate  time  and  money 
l)y  endaaTonrioB  to  naa  it.  Tbe  only  part  wantod 
(or  a  Barlow  ia  tbe  itidingtabo  which  takea  the  eye-  oft  mandrel  lerrad  to  mount  tbe  lawon.  To  the 
9i«oei.  The  day  fyepiece  ahonld  bare  fonr  loniea.  Y-ntt,  by  n»na  of  wood  acrewi  thronith  holes 
iha  aitro  two.— W.  J.  Lakcibtib.  drilled  in  raat,  was  leeared  a  stoat  croaa  piece  of 

[39713  ]— Handbook.— I  think  "  Popnlar  Aatro.  wood,  and  on  to  that  a  wooden  banoh.  the  lection  of 
i]omy"by9ir  Oeorve  B.  Airy,  will  ba  the  aort  ef  the  whole  appaarinit  a<  in  fiinia,  Thii  arranrement 
txrak  yon  want.     Itii  3e.  ad.— H.  P.  ia  aaaily  and  rapeditianaly  diaDonnMted.   IleaTeODt 

rsOTMl-PhotOBTaphlo  I*naea.-Tba  Jenae,  I  «'""1'J  ^•»*il«  "•»"''■"  ■•"■»'«f»*'«--C.  O. 
4  mneb  better  when  mounted  riiridly,  tor  two  I  [31TIl.]-Wheel-CattlD2  Uaahloe.— The  ln> 
aaona—firat.  andmoitimportant,  beeauae  theyar'  eloaed  aketoh  is  an  idea  of  mine,  taken  from  1  or  3 
alwayi  in  centre  ;  and,  aecondly.  baaanae  they  oannot  aorta  of  whaal'CDtting  macbinea,  I  think  yon  will 
ba  miiplaoed.  Ton  will  at  onoa  lea  from  theao  easily  aee  it  will  cnt  any  wheel.  Q.qnadraati,  with 
ramarka  that  the  lani«a  moat  be  firm,  aid  not  looan  i  a  slot  the  wbole  diatanee  ;  X.  a  plate  pivoted  at  P, 
any  way.— W.  J.  Lute  ASTIR.  I  and  oan  he  aat  anywhere  in  tha  qnadnut  by  the  t«t 


tm  tba  Preraatioo  «f  CnieItT  to  Aninali,  end  I 
>Bd  BO  aitida  In  it  which  highly  racommandad  tbe 
■oiAee tobtflaoBtbalqpandto  hara tbe edgea 
fandad.  shoot  |ia.  bna^  and  fnU  lin.  thiek.- 
Suna  M'Clxhahak. 

[nTn.]— Chnniatrr.— In  oarbonio  oxide  there  ie 
■•  aoadanaatien.  ao  tbat  oaa  Tolnma  oantalni  halt  a 
^■hmaof  C.  aod  half  a  Tolnne  of  O,  banoalo  < 
vart  tba  oarbonio  oxide  into  oaitonie  anhydride 
* Tahma of  o«y t*a  i» aaoaaiary.    Tbia,  than.  wl_... 
fktm  oae  volnme  ot  earbonio  a&hydrida.  and  leare 
aaaand  a  half  rohnnei  ot  o^gan  after  ignition. 
IT.  J.  Lakcabtbr. 

[BTSe.)  —  Battariaa.  —  Tba    Uelaneh^  ia    t  

WitaryfenarallynaedfoTelBolrio  bella,  aa  there  19    ^nld  be'tha  tbi 
Ibtia  ar  no  waata  wban  ont  of  action.     Fnller'-i    .Uaa  ~"'  '■'  - 
tetary  bidatairto  he  employed  in  fotuce.    Zinc  ^^    -^^ 
fta pasitiyo and oarbon  tba  negatii^ehment,     T 
iiaeiaplaaad  ins  POroni  oall  witb  water  and  ebo 
IMi  of  ■WTcnrj.    Tba  carbon  ia  place't  in  a  ulnsi 
I  WthanwBTB    ocll,    witb    a  lataralfd     aolntiou 

tiAtomata  of  potaab.to  which  iaadilfd  aboDta  on 
I  tantietb  partot  ndphnrio  acid,  lb  h  almost  nee 
bn  to  a*y  tbat  tbe  porona  call  ia  placed  inetiie  t 
ikas  or  earthenware  eeU.  Both  b«lla  could 
wrfced  by  one  battery  it  yon  had  (brre  wirca,  b 
laald  reqnire  two  bittrries  it  yon  bad  only  ti 
ihas.  l[*'TrIrph"reqnitei  a  akotch  of  tba  co 
NeUona  or  other  information,  I  rhall  be  happy 
Mgabim.— JohnEablCiiAbi,  LiTerpool. 

(ins?.] — Waldinc  Ooppar.— Tahii  1  part 
|ta»hateof  aoda.  and  2  parta  of  boraHc  nciil.  TI 
■rinag  powder  abonld  ba  atrewn  on  ihn  ■■irrmu 
tacBBper  at «  red  heat ;  tba  pieces 


<n  tbe  I 


'n  by  th 


centrieity  of 


rbich  can  ba  worked  ap  and 
lann  hsndli',  T  :  the  slide  inreU  on 
i  to  tbe  pl&U    X,  at  N.    The  two 

1*  b«  Apuu  to  be  a  part  of  the  slide. 


(by  the  same  amount  aa  tbi    , _.  _  ._  .  . 

snaes.  It  could  not  deteriorate  ■  Wiua  the  colter  shaft  U.roiigh  thorn.  In  the  uda 
toe  picmrH  m  aiia  i*fty.  I  ibonld  Say  the  looaa  lenaea  .  "lew  I  haycaiTBa  ths  msi^binecnttinfra  barelwbad, 
are  pmferahbi,  beoaosa  ther  may  be  cleaned  easier,  the  wheel  heinR  alti^ed  Budameath  the  table  by 
— PiRDii  I  tiirnintlthe  apnr  wbepl  to  tb<- next  tooth,  the  fpnng, 

'  M.  keeping  it  to  ita  place.  W,  a  alids,  worked  back* 
fS37*S,]—Ii«ja.— The  objection  to  the  oaa  of  yonr  I  »„d,  or  forwania  by  the  (orew,  V.  The  blank 
photo  lensee  aa  aatronomieal  lenaaa  would  be  their  wheel  to  be  cat  ia  acrencil  on  to  an  npriaht  post, 
abort  tocna.  When  thia  ia  ao  abort  that  tbe  lines  '  which  ia  atiS  but  turns  round  OD  the  alide,  W.  Tbia 
drBwnlrom  tbeedgeaottbelena  to  the  fecal  point  »liJe  should  hale  a  slot  in  it  in  the  P  to  P  direction 
iaoloee  an  angle  greater  than  10"  or  13°  spberieal  ior  skew  bezels.  Tbo  »he<J  underneath  the  table 
HihcrratioD  ensues- that  is.  all  therays  do  not  meft  ,nnst  have  of  conree  the  >nnie,  or  a  multiple  nvnbM? 
kt  the  focal  point,  and  tonaequently  all  that  part  of  >  gf  teeth  aa  rrqoired  to  be  rnt.    Should  "  J.  C" 


trntaiaptaa  Uldiern  > , 

MBfbt  uaiBBdiatBly  nnoar  the  bami 


yello. 


n  thni 


th»  picture  passim 

appean  misty.  Thii 

ia  neceaeary.  ts  ohriatpd  by  the  use  of  stopi ;  lu  inn 

■atronomioal  telescope  by  using  lenacK  of  lan«  focns. 

field  too  uneh.  Yon  might  try  it  aaa  land  teleicope. 
however,  bat  first  take  ont  yonr  stop*  aod  Be«  what 
•art  of  an  image  yon  get  on  the  ground.glaas.— 


-Non 


Ai  eatper  is  a  moob  aottar  mi 
Mat,  Iberef ora,  ba  bo  shaped  1 


''    the 
short  focus    X.  X. 

'"  ""       I3!7Ba.]— tepidoptara— Bottorfiiea  and   motbl 
>  not  require  Riaffiu;.  "  Reainner  "  will  only  apoil 
■I  specioiena  it  he  attempts  It.     For  information  a* 
I  lbs  best  morls  of  g«ttiug  iniscto  be  shonld  read 
Kotca    on    Oollecling    iio'l     Presertiar    Natnnd 
islory  Ohjeota,"   Dr.    KQaaa>a    "  Lepidoptariat'a 
<  i]Uide,"or  Ker.  J.  Greene's  "Insect  Hnoter'aCom- 
of  the  lenaea  wonid  be  at    panion."— IngrisiTivc. 
_Tha  focaa_w  toojbort  j      f  32753.  ]  — Lepidopters.  —  1    would      adTisa 


ball  b«  glad  to  help  him.— 


1  know  it 


fcnr  B.  Epdt. 

pms;— Ba 


itcbinir,  —  r«oocka  and 
«iiy»b"rc  iu  Angnat  and 
■■wooer,  nni  swaiiowwila  only  in  thn  CambKrtge- 
£re  tene.  The  middle  of  the  day.  from  13  till  3,  ia 
jbhaat  tinM  tor  butterfliaa.  Tbe  laurel  or  cyanide 
pIlBnerd  for  killing  the  specimena  will  also  destroy 
>aBBara«ilr«  eometi raea  found  on  bnttfrfiiea.  espe- 
•*lb  OB  H.  OaUthea.  "  Yonng  Knloraobgist " 
•alU  pranda  himself  witb  Stainton's  or  Newman's 
"Batttrfltaa  and  Hatha,"  wbere  be  will  find  all  tta« 
Buraation  be  nqniraa.- iNqtii^iiTtVE. 

— aallMttj    OatablQK.  —  Swallowtails 


a)  an  bast  brad.    Tbe  larrn  can    : 


your  saw  inyoar.latha.  It  would  ba  best  ii 


Bpenmona.     Tbere 
the  body,  and  the  1 
wonBil  len  nth  wise 
wings.— WA1.1.A8IT. 
[33TH7.]  —  Bafety.valve     QtieatlaiV 


ipt  stuffing  uy  bnttarfliaa 
recommended  in  soma  hooka 
ITS  BBTer  found  it  naceBsary 
1  my  eoUecUon,  and  I  bare 
iga.  I  aet  all  my  Inaeoto  on 
'ck  being  made  to  bold  three 
groofe  along  theoantra  for 
I  are  held  in  position  by  am 
d  block  and  orar  aztandaa 


)  Ha  ontr  to  ba   obtained   i 

._ J*  Am.    Than 

«>«aiMMk(Ia>anbsat , 

MMili  ^IriwdatUbaglnniagof  Angnst  in  any    looM  head*toek.-X.  X. 


. . .ifetj. valve,  in  ita  proper  peution,  a  aoale 

and  pair  of  acsleboarito,  baring  the  hwm  rar- 
r  over  tbe  lever  ot  the  aafaty-valve.    Tbroagb 
mtre  of  one  scale-board,  aay  A,  paaa  a  book 
vitb  a  large  mnshrooai   bend  to  it,  to  prerant   it 
ilippiDB  through  the  acale-Loard  ;  and  to  the  book 
luspend  a  wire,  with  tliu  enda  banging  down.     Now 
laltnce  scale- boards.  A  and  B,  next  Sf  oora  the  endi 
>r  the  wire  to  the  pin  tbat  imsaea  through  the  ralra 
stotyonr  I  liokandlerer.     The  valve  being  3in.  diameter,  the 
area  ol  Uw  ralr«  iriil  be  3  MIO  iq.  in.    H«Mt 
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S-lilO  1  801b.  =  IBSat,,  Iha  farther  weight 

placed  in  the  soale-hoard.  B,  to  repr»i?nt  the  forae 
of  Btsam  tiertod  on  the  Mifety-Tnlvo  ut  IWJ" 

persq.in.  Laitt;.  tothe snapending link  t_      ....      

workinff  weight  if  to  be  ntUuhed  on  tbe  cud  nF  the 
larerfnitbeet  from  the  falcmm.  banc  on  enin<?i8it 
mijihtB  to  JBitIv  bxtanco  the  ISd'SIb,,  .ii-.,  plnc"^:  in 
the  eaale-boaRl.  U,  wben  the  rcqaUito  nork.nir 
weiEht  will  be  dotonnitifd.  ProTiLip  tlio  working 
wugbt.  TbelPTfrHinr  he  pniilujiti-d  ti  ' 
40.  SO.  and  *"11'  ■"-"■""ir"  t,„  t^i.  srifc 
foUowinaroul  tli    i,  ■  ii  ..■;■;.-■  i  ,!.■ .[  nixwi 


I  mind  tlut  if  all  era  not  equal];  •nonetifnl,  neither 

hsTe  all  the  ume  admotaBa  a*  regardi  water  and 

poritioD,  and  m  mar  lake  it  ai  an  eetabUibed  tact 

that  the  lartre  brewera  commandiair  sraat  capital, 

and  bein;  able  to  take  advantage  of  all  the  neweit 

dtscOTenei    in    maehtnor;    and    icirDce,    bmidea 

intmiting  their  brewing-  to  the  ■nperiatsndenco  of 

a  trained  identific  brewer,  maitof  necniit;  be  able 

gaecflntnll;  to  eompeta  bath  in  inalilT  and  price  of 

,    the  article  with  a  maa  hntinK  littlo.  if  any,  oapiUl, 

'    and  whO|  in  all  probability,  has  only  been  ab!e  to 

I    neqnire  a  rong-b  and  Tei7  limited  knowlpdRe  of  the 

1    baxineiii,  hsrinj  to  pay  a  higher  pricn  for  his  malt 


aighi  in  the  description  of  lerer.  Aainming  thi 
lerer  to  be  24tn.  long  from  centre  of  falomrn  U 
where  tlie  weight  ia  to  be  snapended,  and  2iii.  loni. 
from  fulomm  to  centre  of  Talfe,  tho  following  will  i 
be  the  reply  to  the  qneabioD.  If  the  eflectiie  diameter 
of  the  Talreia  Sin.,  aaa  circle  2iii.  diameter  containa 
S'lU  to,  in.,  the  preaanre  on  the  Talra  at  SDlb.  per 
aq.  in.  wiU  be  3141  k  W  or  I88'4fllb..  tending  to 
ntlia  the  TalTB  from  ita nat.  Toiasiatthia  tendency 
to  riia  we  baie  fint  the  limple  weight  of  the  Talre 
and  the  pTtaniro  exemiied  or  the  nnloaded  lerer, 
wUeh  together  amoant  to  I8II1.,  which,  taken  from 
188'4B,  learea  lS0-4elb.  ai  the  jtreuaro  Temaining  to 
ha  balueed  bj  the  weight  aetrng  throngh  tbe  Icvi^r, 
Thelanr.  it  of  the  dimennona  aainmed  abore,  ia  in 
tha  pTopiarlicn  of  1  to  19.  an  that  a  weight  of  i>ii.r 
lwdlthafiaO'41).orlS'S;ib.|131b.th)E.  nearly)  iai  ;" 
weight  that  mBit  be  etifpended,  at  adiitaaoeot :'  ;:i. 
from  centre  of  TajTe,  for  the  Tal*e  to  blow  c\\  t 
eOlb.    The  S21b.  weight  propowd  to  be  nted  \u;:.':'. 

SireapreBiureof  131'lelb.  per  aq.  in.,  or  mor-- tUnii 
snble  the  preaanre  rnjaired.  It  ia  neceawry  tbut 
dimenaiona  abonld  be  taken  eilremelyaocaialslv  far 
thcH  calcnlatious.— H.  E.  H. 

[SSTee.]— Brewins.-Althongh  I  am  at  all  times 
nappy  to  gire  iaformation  npon  brewing  matters 
for  ibe  benefit  of  onr  reader*,  atill  I  cannot  always 
agiM  with  many  of  the  very  common  notiona  which 
people  baTe  concerning  tlie  tiada,  and  raa^t  beg  to 
be  allowed  to  contradiot  any  oaeertian  which  I  may 
know  to  be  inoorreet.  or  baaed  on  talae  aasamptiaos. 
•  "  Tlctnaller  "  eonaidera,  becanaaa  fewlarge  bcewere 
in  hia  neighbonrhood  own  aliont  60  per  cent,  of  the 
retail  hoomi  for  Diil«i  ronnd,  where  no  other  beer 
than  that  brewed  by  the  owner  of  the  pnblio-honaee 
mDjtba  aold,  that  it  m  nit  ot  neoeaiity  follow  the 
large  brewen  will  foist  a  yery  inferior  beer  npon  the 
working  popnlation.  Now  to  thia  reaaoning  I  cannot 
aawat,  and  mnat  most  decidedly  deny  it  to  be  thefaot. 
Whether  it  wonid  be  more  adiantagtons  for  the 
pnblie  good  practically  to  allow  free  and  nnlimited 
opening  of  pabtic-hoaaee  baa  been  tried,  and  proved 
^baafailr—   ■" >.i:- l 


n  lU  aligh teat  degree.    The  estimation 

ot  the  original  grayity^  of  beer  and  tbe  percentage  of 


apparatna ;  bnt  ag,  perhapa,  manv  of  onr  rsadan 
may  wish  to  try  their  hands  at  it,  1  baie  forwarded 
fall  inatrnctiona.  which  will  be  foand  in  another 

Set.  Caaartelli'a  dilatomeler  would  not  be  (nil*b1e 
:  the  pnrpoie.  With  regard  to  the  beat  form  of 
tmilding  and  amogements  ot  a  brewery  for  ten- 
X. 1 1 : —    I  _ii  — ;i-  partioalari  ibortly.— 

[82770.1— Bhot,— If  "Eiperimenter"  will  make 
hi*  Teaael  in  the  form  of  a  flat  hopper,  with  the  aidea 
making  aboat  an  angle  of  120°  with  each  other,  I 
think  there  will  bono  dangerof  the ihot  jamming. — 
Notes  Hoko. 

[32771.1— Wood  IiIoB.  — Limewhita  tho  cellar 
thoronghly.  especially  in  the  eomera,  laid  on  hot. 
If  the  operation  be  repeated  two  or  three  limes  after 
short  intervals  the  enemy  will  be  effectually  Tan- 
qnished.  Qniiklima  sprinkled  in  the  corners  whan 
the  limewhite  is  dry  will  assist. — iHquiaiTiTi. 

[32771.]- Wood  LIOB.— By  woodliue  "  A.  Q.,"  I 

prcsnuie,  meana  a  species  of  Oni^cns,  the  tcon\i1o- 

I  who  get  into   garden  tramea  and 

,  and  roll  themaelTei  up  into  balls 

'.    It  so  there  is  nothing  for  it  but  to 

.    ■  ':  '  l:  LW  potatoes  and  tnmips.  cnt  in  halt, 

jiiiil  •I'ooiK'l  Qiit,  make  CKcelleat  trapa  when  pUoed 

ill  ilir>lr  hnunt.iBHd  examined  daily.  10  also  do  boiled 

poliitocB   |int  into  flower-pot«  lud    on   their    side. 

ir  flitir  lurkinjr  place  can  he  spotted,  a  kettle  of 

l>uii;nu»<.t.'rwiU  give  a  good  accoontof  a  few.     I 

ILiuk  comI  tnr  nonld  keep  them  away,  but  it  might 

le  ubjectioiiiiMein  tbe  ocllar.— Saul  Rtuea. 

[32776.]-" Vienna  Flute"  Organ  Btop.— In 
reply  to  Mnsieos."  tho  "  Vienna  finte"  is  an  open 
wooden  pipe,  remarkable  tor  its  circular  month,  its 
tilled  wind-chaunol,  and  the  small  presanre  of  wind 
required  to  wand  it.    For  coDTenieoce,  I  will  aelect 


effect  on  the  qnality  of  the  article  sold.  The  fact  at 
m  brewer  owning  n  onmber  of  pablie-honaea.  and 
thai  aecnring  to  a  certain  extent  what  may  be 
termed  a  monopoly,  ia  aU  the  mora  11  man  11  why  be 
■hoald  be  eorefnl  to  enpoly  hia  honlea  with  Uie  bast 
■itide  that  can  ha  ptodooed  in  that  diitriott  for, 
onlaai  ha  B«lla  an  artiela  which  will  pleaaa  the 
majority  of  hia  enatomera,  they  will  sot  conanme  it 
in  atlSaent  amonnt  to  paj^  the  working  expenses  of 
Um  bonaee,  or  (o  leava  him  a  fair  retam  on  the 
sapUol  he  ha*  inreatad.  Bnry  one  mnat  be  aware 
that  it  tokea  %  -nry  large  amount  of  capital  to  bay 

Edio-honacs,  and  oomtal  reaoi'- '  — ' — 
tbmfa  of  profit.    lait  to  be 


def  On  the  other  hand,  win  not  a  forger  trade  be 
Monnd  trr  anpidying  a  fint-rota  artiela— thai  in- 
•mamng  the  trade,  and  aonaeqnently  the  profita 
and  repstation  of  the  hnwer  f  It  is  of  no  ooaae- 
qoence  what  the  trade  ma;  bo,  whether  that  ot 
i_»-.i—    : f_  1^  ^uj  other,  it  the 


what  thv  may  reqnir*.  I  ooniend'Uiat  it  is  impoa- 
liUe  for  any  brewer  to  have  a  monopoiy  ia  his 
Beighbonibood  ;  he  may  Own  a  large  proportion  of 
the  pnblio-hoaaes  and  yet  fail  to  •eenn  the  trade, 
nnleaa  he  can  ancresttnlly  compete  with  other 
brewera.  Arethe  (nblie.lunuaatheonly  plaoea where 
bear  on  be  paiobMed  ?  la  it  not  the  tact  that  a 
gteat  nnmher  ot  grocer*  and  general  deakra  bare 
Hoaniaa  to  sell  oS  the  premiaea  t  They  oan  get  their 
beer  where  Ui*t  lilte,  and  are  nnder  no  obUgation  lo 
Ue  hrawera.  Tot.  what  do  wa  find  to  be  really  the 
coaaP  Why.  that  the  majority  of  the  panoiiB  hold- 
ing ont-door  licensee  get  their  beer  from  the  large 
brvwen  in  their  diatcict,  so  that  they  mav  be  able  to 
COopeta  with  the  neighbonring  pablic-honses. 
Again,  seeing  how  nrcFssarr  it  ii  that  a  acienti" 
brewer  aboold  be  emploved  to  manufacture  the  u 
ela  of  good  quality,  and  at  a  cheap  rata,  does  it  1 
dtaed  toreaaon  that  an  extensire  firm,  being  ii 


viz.,  a  wedge-ahaped  pieca,  W  (Ft| 
cap,  X.  The  wedge-ahaped  pioaa  ia 
and  tapers  from  aboat  ^n.  Uuok  at  tl 
at  the  top ;  a  rectangnlar  hole  ia  ci 
spending  to  that  olree^  oat  in  the  f 
the  top  is  bcTellsd  off  from  the  fnt 
fignre.  Fig.  9  ia  a  front  viaw  of  the 
cap  off,  showing  the  wadgo   in  poi 


through  Une  A  B  (1 ._  _,, 

top  sarfaee  of  cap  with  windway. 
measurement  of  the  pipe  ie  Ijin.  deep 
the  wood  being  ^iu.  thick.  The  total 
and  the  diameter  oE  hole  in  foot  i( 
voicing  is  aceomplisbed  by  means  of  t 
the  cap.  In  the  pipe  which  I  am  now  < 
edge  of  the  wedge  atands  ainut  lin.  at 
edde  at  month,  and  the  top  of  cap  stat 
lerel  with  it  (Fig.  1).  It  ia  essenti 
speaking  parts  should  bemads  of  hard 
wood,  and  I  have  found  that  blac 
bomisbing  the  face  and  top  edge  of  t 
a  remarkable  influenrv  nn  thn  nnriti 
The  following  w 


Total  length 
Intel      ■ 


47111 


3-iein. 
7-iain. 


Diameter  of  mouth 

Thickness  of  wood 

Hole  in  foot  (diam.) 
Tlie  form  of  the  mouth  ia  often  v 
apedmena  of  3  kinds-vii.,  (a)  o 
circular,  (e)  parabolic  arch  j  the  fint 
good  notes,  the  third  is  col  ao  satisi 
shape  of  the  windway  may  also  be  > 
No.  2Gt  ot  the  Ekqlibh  Micbanic  " . 
a  pipe  in  which  the  cap  stands  above 
wedge.- C.  E,  Sheppaed. 

[32 7 71!.] -Vienna  Fluto  Organ 
sccipliou  of  the  flute  in  iiuestion,  wil 
lur.  was  itireii  by  "  Adept  "  ia  (Jnolii 
oF  Fobn»r<f  4th  and  Ilth.  1S7U.  The 
round  hole  lurerted  mouth  gives  a  fi: 
bnt.  nnlees  the  pipoa  ran  bo  placed  at  1 
ili^tHner  from  tbe  pecformer,  or  in  as 
will  be  disagreeably  windy.  Those  h 
circular  mouth  giTe  the  most  pleasi 
tone,  and  are  not  naif  bo  difficult  to  mi 
Tlie  stop  nith  the  ronnd. hole  for  mout 
ca;i,  tfrtcc  thapa,  which  direct*  the  k 
Tnniitli  roiuowhat.  Tho  stop  ia  not  ni 
!-irir>.>  tl..-n>  iiro  several  olhpr  kinds  of 

the  aaid  flute  haa  not  Dome  into  gei 
Tatlob. 
[327B1.]— The  Oregorlan   Tone* 


The  t 


already    published  a 


Hence  in  the  b<  _„. 

generally  only  the  rula-ot-thnmb  man  wl 
tnallcr  himself  poiuts  ont,  must  f  oon 
wall.  I  do  not  belicvn  there  U  a  brewi  i 
bnt  tries  hia  utmost  to  prednce  as  good 
•n  arlioleBalKi|>o!tibly  oan;  but  wei 


middle  C,  acoompanjing  the  description  n 
mcainroinentH  anil  dingmtus.  iCorrespouding  parts 
are  marked  with  the  same  letters  in  all  the  figures.) 
The  sides,  back,  and  block  are  put  together  in  tbe 
usual  way ;  the  front,  however,  is  cut  the  same 
length  as  the  hack,  and  btfore  being  glaed  in 
position  has  two  holes  cut  in  tbe  lower  pnrt.  One  is 
the  citcuhir  mouth,  ncjrly  Jin.  in  diameter,  bfvpllfd 
away  on  tho  inside  so  as  lo  form  a  sharp  cdgn  all 
ronnd  ;  the  other  ia  a  rectangnlar  opening  corre- 
sianding  lo  the  wiudchanm.!  cut  in  the  block.  In 
tbo  pipe  now  before  me,  the  lower  edge  of  tho  mouth 
slHuds  lin.  aboTo  tho  upper  iinrrace  of  the  bluek. 
Tiii'SC   relutloDs  are  shown  in  Fig.   I,  which   is  a 

.  section  of  the  pipe,  drawn  to  scale,  and  one-bHlf  the 
niitoral  site.    After  glueing  np  the  front,  two  pircee 

I  bare  to  be  prepared  to  complete  the  wind  channel- 


ge,  fors 

.,..  , tlangit 

ia  referred  at  frequent  intervala  to  fo 
of  authority.  (Ij  Aa  (0  the  "origin" 
or,  aa  ite  querist  puts  it,  "  Whe 
written  ?■■- it  is  perhaps  impossible  I 
abMlntO  confidence.  Walker,  in  tbe 
"Plain.Song  BeoaonWhy,"  aoys.  '"] 
the  eoolcaiaiticol  cbaot  ia  involved  in  0 
moat  probable  opinion  is  that  in  its  sit 
c  <r,,  the '  cantna  prophetarom  and  paoln 

tbe  I^alms  themeelrea,  from  the  Tem 
gogne  Service,  and  that  afterwar 
musieians  snbmitted  it  to  the  roles 
ments  of  the  Oreek  music,  rejecting, 
id  chromatic  genera  iu 
diatonics."  Janssen,*  who  la  an  occep 
the  gensral  snbfeot,  says  tber  were 
dans  I'dglise  depnie  le  temps  des  At 
pine  tard  disponta  dans  nn  ordre  pine  r 
Qr^goirel. ;"  bnt,  he  adds,  "on  ne  t 
nvee  eertitode  I'antenr  de  la  mdlodie  01 
tion*.  .  .  D'apr&e  le  pbia  J.  B. 
noraientft^  invenUea  poi  David,  at  ser 
jusqai  nans,  aans  avoir  anbi  des 
notables."  Premising  that  the  Doric 
a>o  among  the  Hebrawa,  he  shows  liaw ' 
preaerred  its  identity  dnring  the  hisb 
todes  ot  that  people,  and  snrvived  a' 
our  Saviour  1  be  aays  :  "  C'eat  aioai 
hchrBiqna  dea  psaumea,  oon-errf  de 
gjofration,  put  rester  intact  mi'mi 
pnmier  sifrcle  de  I'igliao ;"  and  arf 
chants  do  David  ont  pu  traverter  tuit 
leur  forme  primitive,  qni  pourra  d< 
Apotres  ne  les  aiont  employi^i  P  (, 
nj6lodies  lea  frremiers  IJhr^tieas  1 
adopter— em  qui  jtaient  en  grsnde  pi 
dn  Judaiimo  h  la  rebgioo  de  J^sus  CI 
.Viri^i.    lout    nous    porte    &    croira  q 

I  lie  I.I.  I'llmodie  taut  ciUiSbr^  par  lee  8: 
,  li.-ri-.;iu  dn  Christianisme."  (2.1  The 
i-  I. DM  the  term  ((0111)  applied  gei 
liini^":  nr  scalrs  acrording  to  wbir 
^  ni  Iclie-  are  composed  :  of  the  history 
'  of  these  sea  C.  C.  Speaser's  "  Concic 
of  the  Church  Mndea."  and  Helmoi 
*  ■■  Les  Vcois  Prindpes  do  Cbant  Gn 
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irmairiM  lo  the  Psnlter  XolH."  Utb 
r  NotfIIo.   If  the  qneHst  bt^  not  nlivnHy 

Imt  »ts  humoniiHil  in  Mr.  Ilnlmorn'* 
riU  find  thBm  cnrionBlT  inteTPBtin?.  (.1) 
Bris  for  whieh  tbs  ton**  were  oriKinnlly 
e  tba  foreffoins  extructe  from  Jaaereu. 
oiutlon  ia  "  maiui?rd"  as  folio va  :—A« 
by  tba  qoeriBt,  it  ia  anna  to  tbs  firat 
of  ■  paum  and  of  each  oF  tha  cantiolei, 
■   (nlUd  enn^UaB   that  ara  Ulim 


,   .    _  mar  add  that 

•red  that  thcae  eaDtielea  iboald  be  inas 
I,  CTcn  darbiB  penitential  neawna.  Tbc 
a  (or  abonld  Ml  ntei  inTariahly  to  com- 
Tena of  tha  "  Oloria  Patri."  Itdoaanot, 
abolish  the  reeitatioo  note.  It  ii  a  kind 
the  latter,  and  anmw  u  a  teelor  for  and 
■  dominant,  on  whieb  tba  rerilalion  nota 
ilaeed.  In  all  proprrlr- pointed  panlten 
I  to  be  intoned  npan  it  are  diridsd  front 
on  b?  a  Turlieal  tine  of  dots.  It  in 
bowenr,  for  the  piscontor  at  thii  first 
I  paalms  or  of  a  canticla  to  linff  (solo) 
on  and  madiatian  (ic,  m  far  he  the 
ill  aa  tha  intanntioa  proper.  There  it  n 
publiabed  by^^iaTello-oiinpiler,  .1     T. 


'.■:i.i;|. 


n  whieh  are  lonie  iotelli!- 
qnitr  of  the  "righth  tosu  inttriiiiir  " 
trinm).  Altbon^h  I  do  not  coiariiie  icilh 
it  the  tonea  loae  cons  nr  their  ctinrncter 
irlicHiiiivd  aa  thny  ars  in  the  nhcci  in 
4  I  tbink  the  qneritt  cnnnat  r!o  bt'tt^r 
t  it  for  itenantl  prelimi>i:!rv  inrnmintiim. 
'  onlj  "  3d.— B.  J,  H,  (Arwyduvahdii). 
ThD  Hoon.— This  ociMirs  at  new  moon. 
"   is  that  when  the  moon  l9  us*  to 


— Tf  Mr.  Blaadale  can  cot 

iteel  into  Tibratora  be  will  surely  hare  no 
a  ptadnK  them  in  the  r«ed  blocks  of 
oartinaa.  whare  tbnr  aro  held  by  a  little 
wanla  of  aerewt.  He  can  set  bran  Medi 
f  the  mosieal  inttmnent  waivbonwn. 
lai  method  of  tnninir  the  reads  irhon  tbe; 
harp,  I  do  not  exactlv  nnderstHnd  what  is 
it  the  free  end  stionld  be  rentl^  scraped 


WoadUoainVloloneello.— 
mean  woodlic*  (Oniscidiel  in  t1 
injury  ia  Bloat  likely  beini 


|i.  SIO.    Lard  B  lyteigli  aiviil.  when  the  ingtrnment  Intnl  pOTcaotageii,  anii  sahtraetinir  thprefrom   100, 

ma  ^Tft  introduced,  that  it  ouirfat  rather  to  he  wrgct  the  amnnnt  of  forcii;n  sohitacces  present, 

rnaardcd  at    a  modified  reed  thnn  na  a  modified  which  in  Qnadnlteralcd  aamplea  should  not  viceed 

ntrioK  iuatrnment.    The  inventor  nppeara  to  hare  1  per  ci>nt.      (j.)  The  alkali  may  atso  be  datennined 

thonnht  so,  too— the  ueareit  approach  to  a  eirine  by  iffnitin?  thn  loap  in  a  crucible.     The  residua 
lit  ii  really  two  re«da,  joioed  at  what  would  b*  their  I  con«i<tii  of  ao'lic  or  i^ntna.'ic  rnrbonatea.    Tiie  ash 

Free  endp)  bein^  the  armagemeat  shown  in  Pi^.  2,  may  be  weighed,  and  theqnantity  i^  soda  oalcaUated 


which  is  taken  from  tho  Rama  lonrea  M  the  illnatra- 
tions  I  Hi'lRctrd  for  letter  l^MXn.  In  Diis  the 
"string"  (which  has  a  regulator  weight)  commoui- 
cntes  tiie  rihratioiis  to  tha  souadbonnl  thraogb  tha 
coils.  If  ■■  Toctoro  "  is  thinking  of  eiperimentinit 
in  connection  with  a  string  organ.  I  wonld  suggest 
that,  nnlesa  ha  has  abundance  of  time  and  money, 
and  does  not  mind  dimippointmsnt.  he  would  find  a 
niore  profitable  finld  for  experiment  in  derehipiBg 
"FiiMlar's"  Enger-keyod  viol.— SinL  Rymsa. 

[^5*01,]— Grating  TToisB  in  Telephxmo.— Screw 
the  platen  down  ti^-bllf.  end  you  will  loaa  all  zraling 
aoand. — W.  J.  LiNL'ABTca. 

(SWW.]  —  GraUm  Nofae  la  Telephone.— 
"Irlp'ilon"  ahould  hnte  bia  j.iints  soMereJ.  Thii 
hiia  boon  frer|npntlj'  pointed  ont  in  this  joorual.  Oue 


of  his  joints  isilofeeti*e.— Wii 


[.'t2S!7.J-MagnetiitnB  Bteel  Wire  -Draw  caoh 
tcnl  nopdls  20  tiniea  orer  one  pole  of  an  eleetro- 
lagnet.  hi!(;inning  eacb  time  with  the  aama  end.  If 
oa  want  to  maiinetiie  it  in  one  piece,  draw  the  wire 
rer  one  pola  of  a  ma«uot  aa  indicated. — WiKBnH. 


'I^fns^   I  half  a  crown,  apd  on  S-drscbra  meadure  IglauJ  It--  ___ 
._-_,__       .        .  ij  mpplr  Ibe  querist  with  theanid 


.  .  '■  StrlnK  Organ.  —  I  sm 
r  that  I  am  unable  ta  give  "  Tnrtoro  " 
ora  than  the  barest  outlinea  of  a  dencrip- 

Hamilton's  string  organ  j  hnt  there  is 
rature"  in  conoecl ion  with  it  which,  if 
I  to  look  it  up.  will  give  him  a  good  idea. 
>»piT  by  Mr.  Hamilton  in  "  Proceedings 
al  In>titotion  "  for  187S  ;  in  the  Fhilo- 
tfaoosine  for  February,  1876,  there  ie  a 
It.  Bosaaanet  on  the  mathematical  theory 
nment;  m  the  ENauss  MECHANIC,  p. 
ex.,  there  in  a  report  of  Mr.  Hamilton's 
1  st  the  Physioal  Society,  followed  in  Vol. 
slett«by  the  lata  "  HarmonioDi  Black- 
n  p.  SS0,  and  another  by  L«gb  ClifEcid  on 
I'VoJirs  for  1B7G  there  were  alao  one  or 
■iikiBtiona — notably  one  from  Lord  Bay. 

jsrss  I  hare  been  able  to  ascertain,  no 
Uoflhekind  has  ever  been  con  stmc  ted  ; 
■usn  experimental  steins  organ  of  snffi* 
oihowthe  capabilities  of  the  invention, 
xd   lUagiammatio    sketch    (Fig.   1)  will 

one  to  graap  the  genera]  idea.  It  repra. 
'Bction  form  of  instrument,  which,  for 
tana,  aflorda  facilities  for  oonnectitig 
^Ui  the  string*,  and  it  shows  the  con- 
'  kttaehed  to  the  tip  of  the  reed  (which, 
an  tc  think,  must  have  been  a  great  mls- 
'O    "Inslrnment"  was  so  oonstmoted). 

VOal  diffianlty  in  connecting  the  atrings 

Jd  require  considerable  thongbt  before 
^  worked  out  to  a  successful  issne.  In 
■  lepresenta  the  pianoforte  wire  stretched 
'ddboard.  S,  wbichisperforaUdto  admit 
^  B  is  the  reed,  snd  the  arrows  show 
irind.  Of  oonraa  the  soundboard  might 
'  Kida  of  atring,  or  tho  whole  might  be 
■      ■  :onlallT,     The 


e  state 

"I, 

cribed  in  letter  llaBB, 

ctioo.  and  would  also 

alchar»Bif«"WcnlH- 

e  fn 

.In 

a    mcasoTV.      Ask  the 

jntpia. 

tly 

HtlD 

d  drachms  of  wstcr  in 

•*«ly  a  diasrram.    The  _ 

'VaoDably  tt  the  same  pitch  as  the  reed  ; 
'*  that  no  advantage  was  foond  in  the 
*  etiiaga.  The  obiect  of  codcsc,  is  to 
I  Tibntionf  to  the  Fonndl-oard,  and  IF,  by 
'  •horiar  strings  at  a  leiis  tvuKiau  than 
T^alnd  to  produce  a  given  pitch,  that 

■*  b  fsined.  It  was  pos^l"  for  t^ia 
?*^a  fint  Hamilton  atring  organ  was 
Vbr  tha  anggestioDS  for  "  controlling 
™*lattempM  todeacribe  in  Vol,  XXV., 


.... atrangUi  ibwly. 

— Daohbbrt, 

(33627.]— Normal  Snlphnrlo  Aoid.- The  com. 
ponition  of  good  soapsiseimpiy  atatty  oeid  oomhined 
with  an  alkali,  together  with  a  certain  amount  of 
water  and  a  small  quantity  of  foreign  matter.  If 
tbe  aoiii^  were  oleic.  aMano.  &e,,  the  soJip  would 
ronsiat  of  alkaline  oleatea'  or  sloarates  ;  generally 
both  aeid*  are  present.  (1.)  Drlfrminal inn  nf  the 
Xoi'fur-:  This  is  easily  effected  by  heating  the 
imp  (in  the  form  of  thin  abaringa)  in  air  hsth  to  a 
t«iDperaturv  of  about  130°  to  100°  C.  for  about 
30  minutes.  Ths  soap  having  previously  been 
weicheil,  tha  loss  of  wsiKht  after  heating  gives  the 
moiatiirc— e  j  ,  if  10  grammes  of  aoap  shavings  wore 
tnkra,  and  after  heating  weighed  only  n*G,  then 
10  :  10  -  n-5  =  6  ::  100  :  «  =  per  cent,  of  moisture 
=  S  per  cent,  aoistnra.  (2.)  Thf  aiaouHl  I'f  fatty 
aridt  pteaeat  is  thus  found :  A.  certain  weight  of 
the  dried  soap  ia  put  in  a  beaker,  and  a  measured 
ciceas  of  the  standard  n.  H^o,  ran  in,  (This  is 
eaaily  ebown  by  adding  a  drop  or  two  oF  tineture  of 
litmus  to  the  solation,  or  by  traosferriag  a  drop  of 
the  liqnid  to  a  litmus  tast-paper.)  The  acid  should 
be  well  in  eieaaa.  The  fatty  acids  float  to  ths 
snrfaee,  having  bien  turned  out  front  their  alkaline 
salts  by  the  eutphnric  acid.  Thay  are  cc1leot«d  hy 
filtering  the  solution  through  a  prerionsly  weighed 
filter  paper,  which  is  then  carefully  removed,  dried 
in  an  air  balh,  and  finally  re-weighed.  The  weight, 
I  from  which  previous  weight  of  filter  bu  been  sub- 
tracted, givesamount  of  fatty  acida.  (3.)  Inafrssh 
I  portion  of  the  dried  soap  tbe  alkali  ia  eatimat'd  fay 
adding  a  measomd  eioesa  of  ataodard  n.  H.SO,, 
and  then  running  in  tbenormal  KHO  till  the  reatrnl 
I  tint  is  arrived  at.  Snbtniot  the  No.  of  co.  of  KHO 
'  n-ed  from  No  of  ee.  of  H-SO„  and  tbe  result  la  the 
No-  of  en.  of  H,30.  which'  have  been  naed  op  hy  the 
alkali  in  the  aoap.  Suppn«e  x  ec.  to  have  been  used. 
I  now  1  ec.  of  standard  u.  H^O,  =  0-01  of  a  gramme 
|cf  NaHo;  .-.  i  ec  =i  0  04  x  t  gnunmaa  of  NaHo 
Tnesob  of  the  last  two  Casea  only  I  gramme 


mpnre.  however,  it  ia 
wRt  to  titrate  the  residue  with  standard  n.  H^0„ 
ind  caicniata  results  as  shown  in  (3).  There  are 
twe  or  three  other  methoriB  for  soap  analyeis,  which 
1  will  send  "  Derby"  if  he  finds  a  difficulty  with  thii 
one,  bat  this  ia  by  far  the  simplest.  I  am  not  anre 
nhether  oxalic  aeid  would  work  in  thii  prooeea — 
i.e.,  whether  it  would  dfieompoee  the  oleatei  and 
stearstes  :  but  when  onca  the  cialie  aeid  and  EHO 
Eoliitians  have  been  mode  up  any  amcniit  of  the 
H~3o,  con  easily  be  rando  from  them  (ai  I  ezpUined 
in  my  last  Utter),  snd  it  will  be  by  to  the  moat 
eeonomicnl  and  effective  acid  to  oie.  The  only  book 
I  know  of  which  contains  an  acooont  of  aoap  manu- 
facture. &e.,  ia  a  volume  of  Kiobardaon'a  "  Chemioal 
Technology,"  and  which  "  Derby"  woald  do  well  to 
see.  though  it  is  srnrcely  worth  pnrchaaing,  on 
arcannt  of  its  high  price.  Watta^in  bis  dlotioury, 
devotes  10  pages  to  the  anbjeot. — H.  L.  Sdijuh. 


traighten  them.  In  some  muaieboiea 
iiifTi^  1.1  n  .'Pmnnt  run  in  after  the  pins  are  placed, 
r.nii  ^li.ii  tiiio  is  BO.  it  renders  it  a  verydifficnlt  task 
lo  ri-innv  lirobcn  pini  nnleas  yon  can  puncb  them 
111  roil  Lrh  fi.r  in  boring  it-  ia  difficult  lo  keep  tho  drill 
(rniL  TiiTiuing  oil  the  old  pin  into  tbe  braaa.  and  ao 
thron-  it  cm  of  position.  New  pins  can  be  made  of 
I'leel  rnnniewirc,  filed  ti<p?r,  and  wedged  in  the  hole. 
Kar  further  directions  MW  page  SIl,  Vol.  XXTI.— 
W,  H    DlVCBB, 

[32817.]- Colourleai  Spirit  TamielL-The  best 
for  the  porpose  is  white  hard  varnish,  sold  at  moat 
oil-shopi,  or  a  good  tranaparent  vaniiah  may  be 
mode  by  dissolving  gum  sandarao  in  mathylated 
spirit.- W.  H.  Daviks. 

[32817.]— OoloarleeaVamlah  for 'White  Wood 

Artlcloa.— I  have  uBcd  the  following  tor  white  wood 
carved  work  with  ancoess  :  Sire  twice  with  white  o[ 
egg.  clean  off  with  Gu;  glass  paper;  aiie  again  it 
necessary.    Varnish    with    copal   vomiaL — Q.    H. 

AUBHRT. 

[328t8.]^-J'BjnIii  Magnei.- Tha  Jaain  magnet  ia 
not  SD  auitsblfl  for  bells  as  tbe  ordlnarj  liona-iboa 
magnat.  It  tha  rcaistanae  of  yonreironit  ia  Mn> 
tiiliirahle  use  3de.  of  No.  SO  allk-oorend  win.~> 

Wl  KSBHDANaiH. 

[328lKJ.]— Bleotrle  I.isht.— To  get  %  good  light 
for  yonrpnrpoie  naa  30  Uanten'a  cell*  at  the  very 
least.— Wrimi 


J.t 


B.]- 


of  the  drird  ?oa]f  n 


«■  Ink,'!!.     (1 )  Ad'in 


I  difficult  tests.  I  con  lay,  after  many  months'  nia 
of  it,  short  of  the  eipenaive  anb-itage  illnminaton 
of  the  best  makers,  I  have  never  found  anythii^ 
which  answered  the  purpose  better.  It  is  fair,  bow- 
ever,  to  warn  my  brother  "*■■"  that  it  raqniraa 
somameasnTeof  patienoatobiing  oat  all  it  can  do. 
So  maeb  depends,  with  thia  aa  with  aU  otber  appli- 
ances for  producing  good  obliqae  illomination,  on 
tlie  sidjastniBnt  of  mirror  and  lamp,  that  I  have  for 
over  foond  f  ailnre  of  such  thinga  to  be  the  reenlt, 
not  of  the  illuminator,  bat  its  illnnination.  What 
I,  after  long  practice,  can  effect  at  onoa,  oUiera  may 
fora  time  toil  to  schiere.  I  have  shown  it  often  to 
most  skilled  observers,  and  all  have  admitted  that, 
at  least  in  my  awn  hands,  it  is  a  perfect  inocesa.  I 
with  case  get  perfect  bsckgronnd,  tbe  diatoms  well 
lit  up,  er  a  greyer  bscking,  whicli  1  prefer.  I  have 
no  interest  whab'ver  in  praising  it  beyond  tbe  satiii- 
faction  I  hopt-  it  msy  afford  to  tboae  who,  like 
my:.oir.  are  Fond  of  Hu.Iying  tbn  wondrrfnl  field  tor 
observiitionsdiatamsaflard.  I  give  my  own  models 
to  Baker,  and  b»  has  mods  some  for  me  which  ba- 
bare  admirably.  I  will  only  add  that  it  ia  essential 
the  instrament  sbonld  be  firmly  clamped  to  the 
stage.— S.  O.  OsaiiKNB. 
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raan.1— BamoTinc  Cvmant  from  Iron  Fipsa. 
— wa  pnpeM  *IUHbk  ^  afruiiaMiaiit  of  tha  plpaa  that 
hft »  graanhonaa,  iia  iball  ba  nnah  dbUgad  lorttl•l^uv 
tUa■  bok  to  nuora  Uw  oamant  wUoh  an«n  to  ba 
'  I.,  froB  batman  tha  (olnii  ol  tba  pl| 


rta8ffi.1-Bol]illB  Olue.-WooW  uj  ona  tatia 

wSatUoaot  pu  to  boll  ilo*  la.ttndwW  quntltr  o( 
vatar  to  put  to  ona  awt.  of  plaoaa  or  BhATlnga  of  hidaa. 

As.  r— 0.0. 

[lS8a.]-BlMtro-lfmniat.-What    •!»    of       __ 

■•  ■- -■-'^1,  tata»  aasnat  for  a  121ii.  alaotrio 


[32871.]— B«ad  Orcan  Fipoi.— Bonw  manthi  aiiro 
1  Btk«j  A  qoflatioB  reapaotlDir  t£a  making  of  rvd  argvx 
]ilp«— that  li  tba  Hiaaa  or  liaM  of  tha  nad,  uootka,  ^nd 
lliua.  DajoBd  tba  offar  oi,  nod  jonr  kind  parmlvioa  i:i  & 
hwtnotcfor.  aaerlsl  ol  lUtlslea  on  the  labject  Bothing 
ninra  hu  appHred.  If  aona  kind  friend,  null  » 
"J,  D.  W."  or  other,  wonld  klndlT  gtre  tbailu,  ihape, 
and  ny  ol  Toloing  tba  "  butboli,''  for  Inituoa,  I  ibonld 
hi  eilmiialx  rraiafnl.— Hush  Htnciaa. 

[3SS7a.]-HakiiiK  Btael  Ktfle  Baireli.— Would 
Thnrof  oar  rendan  kindly  axpli^ln  the  nun  nfactnra  ol  rifle 
liunli  (itaal)  I  Alao  tba  diRtmt  modea  of  tannlnE 
f,TOOTfla»  nod  whmt  nuT  ba  doaildered  long  range  with 
980  (slibra  long  ballet  f— Aaoi. 

[32873.7— Tlue  for  Briokrard.— VIU  ani  rendar 
iafonn  me  of  tba  mnat  approTH  kind  Df  flnai  for  briet 
lard,  flObf  EOjardjP  Siieofihed  mbont  flOO  iqura  jardd, 
the  moet  ecannniir*]  andflhiapnt  fnmi.  gi«ing»katfh  of 
fine  and  ilia  of  grats  and  bare  will  oblige— W.H.T.F.  L. 

[32871.1 -CoatiDE  for  Brickl.— Will  ut  mader 
inform  me  of  ifhst  tba  ooatJDg  li  oomnoaed,  wbfoh  bani. 
Mne  or  bluk  (or  oommon  bricki,  ae  I  hare  lern  a  (rood 

Ibing tb.t  apparentlj  bM  been  waibod  on  ?-W.  U.  T.  P.L. 

B3^.1— Hooka  and   Brai  for  Oatgut  Band- 
T  lalba  ie  driren  br  ■  cstgiit  band,  and  I  am  oKen 

'i^lT  t«  gUa  to 

hand  and  than  bn; 

lo  Join  tba  ende  P— uooia  and  ctu. 

[3XS76.]— Cattlns  Qanae  Olaaaea.— Bnppoalng  a 
k'aoge  glaai  for  ibowlng  heigbt  of  water  in  a  ateam  boiler, 
my  |ig,  diamalar,  wltli  a  bora  of  S-lSia.,  it  two  inebea  b» 
1cin>.  wbat  method  olentting  it  to  required  length  li  tbe 
ipiokeet.  and  at  the  ~  "'  -  -  ^■ 
Lha  and  t  Alao  anp 
Sow  do  the  awkan 
latr— H.  B.  H. 

[SaSTT.l-IndUn    Ink.-Woald   a 


[3!8Se.]-I.aUieBe«rinn.-irai«nBai 
riTo  ma  inronna^n  u  to  tbaaa^  forma  of  b 
ligli^paad  lathe  abont  Tin.  oaatna  F- D.  V. 

rs£8e0.1— AatronOinlMl— To  "T.  B 
r&e  Nootornal.-'IliaTaaav  looked  lutl 
bhat  I  previoDAlj  Inqoirad  aboot,  aad  Sad  it 
la  eoma  relpaota  froa  altbar  of  tba  forma  i 
-*  F.  B.  A,  9.,"  or  tbaotkar  tvomiRHBOndaB 
iHmt  IC  Tbece  la  tha  aaoood  a 
(iooad  by  "  7.  E.  A.  B.,"  bat  In 
yrojeotfag  tooth  or  iadax  ft  haa  »wv— .«« 
dta  11  o'^ocA  Ob  the  hoar  drola,  and  U 
aataqoartartoSo'dock.  I  ahoald  n 
•n  two  It  o'olodl  BUirki.  Uia  honra  bd 
Aat  the  O  tooth  li  oppoaita  tba  Dnartv  t 


kI  the  inttrament  then  li,  oppMlta  tha  hanii 
^^ectlDg  tootli  whkihoomapoada  with  the  25i 

riio  gndniiUoiii  an  aa  foltowi :— On  the  main 


a  tigbUj  Ol 


imilar  glaaa  tin. 


"T,  JPl"" 


Qe  how  tha  dead  gold  and  deep 


,[SS78.]— RelaaqnerliiK    and 

colonr  li  got.  alto  the  red  or  brown  faronia'r    Tht  „ 

I  San  do,  bot  I  cannot  get  tha  hnrniahad  pvta  to  ahow  np 
properly  after  being  laoqnered. — J.  0.  T. 

[3287G,]— CaUnc  Colonra.- Wonld  any  oorreapoa. 
iant  laroor  ma  with  a  faw  hinU  how  to  oake  wmUr 
nloui— my  attempla  ic  thia  direction  all  eneeaadlng  in 

[saSBO.]— Leclanolia  Oall.— WooLd  Hr.  LanouKr. 
a  eome  of  "  oan,"  kladly  gire  me  tha  proportiou  of  tba 
iharga  oaad  in  tha  wona  Mil  of  a  Uclancht  batteir  T  I 
lately  ooutonotad  foar  oalla,  naing  manganeae,  dioiida. 
ud  ooanely  ponndad  c6k».  Bot  ae  ttaair  partarmuoe  ie 
ut  at  all  eatlataetary  I  am  foroad  to  beUera  that  tba 
dhargo  waa  mlied  in  Inoorreot  proportJov.— BonaAvia. 
[SB8L]— Gat  Holdar.— Oaa  eome  chemiator  other 
' — — •  **  —  -  cheap  gaa-holder,  to  hold  from 


PapyV- 


mn  a  oneap  gaa-aoioDr,   bo 

.  nnd  wfaiob  oonld  eaeily  be  m 

>  luailuiimr    Tba  bolder  would  imt  „ 

rather  for  a  iteady  enppy  aa  in  the  ca 


lha  DDter  dlTJded  into  2H  aqnat  diriibni,  an. 
Into  twioe  12  with  the  qnartera  aa  beFora.  the 
ihe  on  tor  drole  oorrcaponding  to  ono  of  tbe  tv 
marlu  od  tba  inner  one.  1  forgot  to  aay  thai 
IS  o'okak  marka  of  the  main  plate  oorrnpoi 
lootb  that  I  mantionad  aa  colaoidinK  with 
April.  The  long  moreaUa  arm  ie  etainped  1-fi 
i>f  the  main  plals  ia  ateo  marked  and  diiidad. 
tjonelata  of  a  oompaaa  card  of  Iti  diviiione.  n: 
B.W,,4a.  Around  tUaara  two  (drdea,  both 
\a  eqnldiatant  diriilona.  Thaia  are  both  a 
legreea  and  mlnntea  in  gronpa  or  leta  of  n 
voald  take  too  innoh  apaee  to  iniart  all  tb 
4nery,  bnt  I  glrs  a  few  ol  them.  Oppoiit 
point  tha  ontareirclaBDBbs  ia  S-<Wand  thei 
the  letten  L  and  Q  are  alao  pnt  reapectiri 
»inta.  At  5  pDinte  of  tba  compab  from  ^~ . 
^he  niUDbera  are  O'OS  and  1  IS,  the  letten  a1 

:D  tba  oatar  oirola  on  each  tide  of  tbe  O'Ofl  m 
■ame  lettera  oooot  in  the  inner  olnle  at  2  po\ 

leit  oecnr  in  the  outer  oirola  at  B  pointa  Iron 

(T.,  the  nnmbara  baiDgO-U  and  S 13,  and. 

point  from  W.  towardaH.,  where  tha  nnmb) 

and  CrM,    Theaa  nambera  do  not  appatr  to  ri 

~  inar  or  enter  dnla)  In  enoh  a  way  aa  to  f 

rlea.    Fur  a  part  of  the  otrola  tha  nnml 

oinla  at*  tha  ease  aa  thoaa  ISO  dagreea 

oaa  not  hold  good  for  mora  than  a  lew 

[3S8B1.]— Traatlao  on  Oometa.— lo  ■ 
-iBonamlsal  worka  ol  Dr.  Dick,  entitled  "1 
HtaTena,"  Bohaptor  ii  darMad  to  "Oomata,"  a 
Footnote  la  wluA  ha  aija :  '*  The  moat  oomp 
'  '^ephenonlaBa,  Ao.,  of  oometa  t  bare  laan 
annaorlpt  by  tba  Bar.  Thomaa  W.  T"  " 
Boia.''  Than  followi  a  lengthy  d 
■   "•irithahope-l 


3  will  inform  ma  how 


ihallbagladlfeotno 


ritlon  i>  made.    It  ie,  I 

rat  and  fat.  Having  oosu.uu  ^  u»  lu..,  .  «, 
Qdt  the  darker  kind  of  candlea  and  melt  them  dff 
Ihb  la,  I  preanma.  a  waetalnl  way  ol  working.— Ci 

[32883.1-BaUwaT   Oraua.-WIU    eome 
prnotlad  or  ohemloal  i 


11.  Infonn  ma 
.  alao  tbe  qnan. 


aoppv  from  It  If  puaalbla.    Oonld  aoma  of  yoaroon    , 
Ml*  pleaae  i^  how  I  ooald  do  it  P    I  ban  got  plenty 
ehamleala  at  hand  It  raqnind.— H,SO^ 

rnBOt.l- Foro*  Ftimp.— 1  hsTO  a  No.  9  boriioDtal 
ilSU-nln  angina  (Batauan'a  make),  to  whieh  I  wut  to 
atteoh  a  amall  forea.namp  to  Ibad  lie  hollar,  ita  alaa  b^ng 
■ta.  Ugb,4lB.  dla.,withaeopparara-boi,  wataralltonnd 
■la,  riH  Ma.  high.  3llB.dla.,  all  well  riretad.  Wooing 
preinuo  wonld  be  aOiV  to  tha  laoh.    It  haa  flra  |ln.  oop- 

(S20M.]— Oraenhon  as  .—I  want  to  baUd 


Inr    What  aUa  tlmbw  ahontd  ba  neWl  and 

Jidata  wonld  ba  beat,  aa  It  nait  ba  ao  outuLruotad  aj  to 
allow  of  it  being  takaa  to  plaoaa  and  not  to  beooma  the 
pnpHty  of  tha  laadlord  r  I  ahonld  ba  glad  of  worklag 
drawiagi  and  woald  ndrartlM  my  ifldcaea  on  InUmatloc 
that  (bar  woald  ba  aaat— OAaoum. 

[SSM7.]-aioak  aongL-WDl  a  oontrlbntor  Undl; 
mj  If  Amarioan  olodc  gnnga  aaa  b*  had  to  nrioni  lengtht 
aad    llMa.   girlng  dlSaraat  Isnaa,  and   where  t     Alai, 

aalbla  to  obtain  them  larg*  ia 
aar— ADToFaaai. 

Till     Mr.     ProoWr. 


[SE8B4.]— Water  Bnglnea  for  Orgian  Blowing;. 
—Whit  la  the  nUe  for  finding  tha  diameter  of  eylinder, 
ko.,  aaT,fDronaartito  men.powar,  water  praaean,  SOlh, 
iq.  In.  t  Any  information  or  rafaraneo  to  worki  treat- 
ing on  lame  wiU  ohligi-H.  O.  W. 


I,   givli^  dlffanat  t 
wiHk  V-  tha  larvaat  alaaa  ll 

RlMa.'l  —  AitronomloaL  - 
"  F.Il.A.e.,"  ar  aoma  other  geatL 


D,  kindly  In 


leertaln  iha  tlma  of  rUIng  and  ■« 


with  the  abon,  partlcnUn- 


in  each  d»  for 

make  the  escalation! 

added  tbento,  ud  to  wait 

—r*!   almanaf   wonld   not   nic  my  pnrpata.- i.ittu' 

[SnV.j—SenaltiTaFlainss.— Would  Hr.Lancaatar 

dodng  tba  abon  t    What  la  tba  theory  of  their  action  ? 


plaoed.  tha  forwnrd  eeat  to  be  Sft.  flio.  from  the  after  one  ^ 
m  What  tiaad  anehar  la  raqnltad  tor  a  oaooe  Ihii  >iu  I 
When  alone  I  Intend  ileeping  on  board  her.  Alu  how  do 
yon  get  tbo  aaohor  fKin  tiw  itn^  round  to  the  well  1 
(SlDoeathemlBaniheetworkonabareef  If  not,  how  li 
It  fitted,  and  when  ii  it  made  la«  to  f- Taaaauaa, 

C39M.1— Tha  Poliometar.— Oonld  any  oomason- 
dant  of  the  B.  H.  rlTO  tbair  otparianDa  aa  to  the  working 
of  the  pnlaometer  I*  1  am  informed  that  it  reqnlna  ~ " 
■team  to  drlre  it  aa  oomnared  with  a  ateani'pumi 
forming  the lamednty.    &  thli  thaeaaar- Stbohb 

[32887.1— Heat  Rarulator.-I  efaonld  feel  obliged 

eome  hint!  m  to  how''uia  heat  lo  >  kiln  or  oren  could  'te 
ngdlatad  and  kept  at  a  oonetant  degree  of,  Ky,  STC 
Pahrenheit.  Coald  any  arrangement  of  damper,  or  .alri 
for  ahattiag  oil  lha  heat  f njm  tha  fornaee,  or  for  admit 
ting  fnah  air  into  the  kiln  or  chamber,  be  adapted,  and 
ooaU  It  ba  muds  tlI.aMas  by  tha  ai^aulon  or  oonmc 
tiouof  abarof  melal  operatlag  byiuilable  leren  apoi. 
noh  valrea,  and  in  ihta  toanner  to  oontml  or  modify  thr 
tamperatura  f  Ie  any  mob  plan  adopted  for  the  aunmlio^ 
onna  of  ginm-workaf  I  hnn  an  tdaa  that  the  products 
of  oombnitio*,  or  brat  from  aay  kind  of  fnruaea,  might 
be  iotovduDed  into  the  ohunber  and  dilated,  or  brooght 
down  to  tbe  reqalred  t#mpeTm1ur«  by  tba  admlaaloaof 
tra>h  air,  the  qoutity  of  wblah  woaCd  ba  rqniatod  by 
■alf-actiog  nlnea.    Wonld  roaie  oomuwadaat  inform  ms 


■en  pabllabadr  Ifod  aouTinoad  Uiat  bn 
•yewwooldonly  bouo^adtoabbala  aeon 
ro^from  tbe  pen  of  oar  natanm^cal  gnide 
if  "  Calartlal  Obleeto."— W.  Bunwai. 

rSSm]— BUta*.— I  ahaold  bajgnatly  o) 
nforaied  of  tbenaoai,  prtoat,  qaaliuaa,  ie.. 


antifled,  wonld  be  ai 
by-0.  O. 

a.]— Waaknaaa.— Aboottwo  yean  a 
a  nie  of  bar  left  aide,  and  althoagh  t 
tolerably  good  ahe  haa  not  yet  aatirely  reoor 
of  har  hud  and  arm.  Whan  tha  dootor  took 
her  he  aaid  all  ahe  requind  bow  wae  good  ft 
door  aaaroiaa,  but  aba  doea  not  appear  to  hn' 
mnch  daring  tbe  laet  twelra  montba.    Her  b] 

be  ^*d  if  any  ofyoar  mi 


._ of  food  wonld  be 

Would  phoaphoruB  be  boaftoia]  In  har  ea 
irtioleeof  food  ooataln  tba  moat  F  She  I 
Aa  her  leg  and  toot  an  pretty  atrong  I  f 
of  walking  haa  been  hanetalal,  I  wool 
rtadv  would  kiudly  reooumaod  me 
gymnaatlo  aundaa  t—A  Woanaa  Hai. 
[SBM,]— OanuT'— I  aotiBa  that  ' 
"  fiepliaa  lo  Queriea  oolomu  aona  t 
•rldntlr  wall  laraed  la  tba  keep  ai 
snariaa.  Would  anr  <A  thaar  — "- 
ma  thair  TalnaUo  adrieo  aad 


ro  ahkikiM  r— Ca  aioa. 


t    and  what  kindof  machlnelauBadf  I 


or  grinding  th 


I  obtaicad  a  flna  cook  caaaiy,  whiohaaag  thr 

maoT  eipramkuu  of  plaaaua  from  my  friand 
the  cbiae  of  tba  ysr,  in  September  laet,  I 
monlt,  ae  i(  tba  Datura  of  anah  enrntoraa, 
taathara  left  bim  io  did  hia  TOloa,  aad  froa  thi 
tha  pneeat  nanr  a  noM  haa  iaaned  from  bis  1 
beatOloacaalaaallraaatBBfeathar.  Iharan 
bird  maaageaient— I  hara  ooaaultad  people  ■ 
lora,  acUd  on  thali  adTloa,  and  triad  mrref  a 
thonght might prorabaiaBi^  bntatlUbeiiJ 

befon,  although  rary  fond  of  each  patL  B 
have  a  cbronlo  odd,  aneh  aa  aa  old  lady  cr 
might  bare,  aooompaaied  by  a  alight  mthav 
Ing ;  bnt  be  ia  In  BO  drancht,  li  not  arm  gaa  i 
imu  wall  and  ileepa  well,  hut  eiaga  not  it  t^ 
■imple  remedy  other  than  I  han  tried  aaT  n 
to  my  little  friend.    OBBTOuaiaiit  msf-T.C. 
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HoyolO.— Then  ordering  ■  Uojcle 

TiHd  to  hBTs  one  Titb  iba  bnk( 

tJboa^tat  th&t  If  applied  too  iCron 

t  thmv  me  CTV  w  front.  Cui  uif  on*  ^ve         «      jit  ^^^ 

BKofllP  Tlneonupdnaent.  II.  H.  Fnnute,    .jU„".ri. 

.mentliHu  •  •lidinc Hildle.  bat  pruoott  Ui    ^fTs^ZJ.   -  J.~' 

,  budla  on  biojol"  (or  bnk.,  w^tofiiTnol    Cli«i»«i*.  K.C. 

the  br*ke  mteht  be  on  front  wlwel  (applied       0«««  •<  "»  <"J 

ilntbemuiUw»j)withper(«H»(8tj.  Now    UOMbiy  mU  it 

Jw  crtat^  Iraportuoe  to  biejoliila.  riding    tuctum  far  tnttrW 

dit&ict,  or  dMMiHling  ■  itaep  inoline.  I7 

II  the  hudle  to  ihili  tha  eiiddle  busk,  or 

itbont  diRnnnntliig.    Tbe  Binffer  oompAoj 

it.  Ad.»  %  "  ilidiufl  Bftddle  dip"  for  %  BiiBilw 

•  nttuhed  to  uj  mwihliie.    An;  iafanu- 

lerening  Qoar.—I  hiTe  noCloedths  fol. 


a.  Ihf  (poH  •IlatM  M  lit 


7S3.— Integrate  ^r  +  Siui  +v't-^Oudo'r- 

K  4  ■  +  f>>  I  >  0,  br  Uonga-t  mrtbod.  nnd  iliow  br  the 
—  ^*_^_. — __;*_-.v_.  tiia  jjfljai^  jmj  ha  made  to  depend 


on  the  Bnt  r— j: 

rimdi  and  niiOBicet  with  an  aiSMatlon'       7M.— A  tnln  oonilitinf  of  M 1 
LMnr  to  anSa  or  pro-    Imm.  ••  tra. 


. „_.  laflh  fonrjardi 

ita  at  Uk  milea  parhouri  il 
\x  leoonda :  which  waj  la  the 


►o^,')- 


le  at  111.  Sd.  rer  gnlloi  , 
itli..  iier(ml1on.totaln, 
ia  Mid  at  ITi.  Od,  par 


.n.  -haM,„r  to  «^.  or  pro-    1™K- 1-  tranUlnB  at 
mwhead  working  in  guide  a.    P»«"  »  "o  walkia; 

.  .lu.  >«:ured  to  lidi  of  otchIkuI,  and    man  mlklDg  Md  at  ■ 

>  motion  and  itroka  ai  the  latter  1  d,  ooa.       7U.-Sbo<r  b*  dirlilaa  ol  a 

which  latter  ia  taipcnded  bj  Joint  from    laid  to  be  equal  to  1 1 — EoaC 

alide-ralTB  rod  working  in  a  gnide  -.  .',       tm.-how  n»By  galloni  of 

mnat  be  mixed  with  &33  galloi 

20  per  Hnt.,  when  the  miit 

gaUoD  P— Eon  Cliddu. 

737.^A  finite  right  line  eaiinot  be  grwtsr  than  tha  mi 
ofiti  nrojeetioni  on  two  planM  at  right  anglei  to  eao 

7SB.— Show  the  point  of  intarwetlan   at  the  perpeo.    elroTg 
dicolan  from  the  asgnlac  polnU  of  a  trlangle^MU  the     0  li 


*er«d  to  aaf  poaitlnD  daalnd 
nneotln^  rod  betwren  lower 


tl  -  H)" 

73E1.— Let  a  a  tJia  nnmbar  of  pjga  baagfit  bj  anj  one  1 
the  wine  x  +  \  t  the  nnmbar  bongbt  bj  bar  buibaoi 
(e  +  v]«-.«  =  B3jS«»  +  »*-«i»a  +  ll-  —  . 
an  IndManninata  aqiutlon  In  whlsh  ■  and  v  an  poaltii 
integan ;  thaiator*  —  i>  a  poaitlTa  latagw ;  thervfin 
ia  a  ftidior  of  fl3,  and  L  tithar  1,  S,  7,  or  V, 

Ify  ^l.thenScffi;  >-Slaiid>  +  v-31 
Itv=3.  theoSa"  18;  ■»  9aBdx  +  v-lt 
irv^7.tbanla:3  I;  z  -  landa  +  y-  8 
ir  V  3  S.  than  t  E  =  —  S,  a  nanatlTt  Talne  wUob 
ueludad,    Gouaqoantlx  ths  paii 


Tom  la  and  9  liarr  i 
HaTTT  8  and  1  EUia.— J.  A.  H. 
739.— Theareaottb>esdotth*winIa(^)'x  Tffi*, 
ad  tbia,  dirided  into  tbe  cable  ooatenta,  mnit  glre  length 
'*■•  ■        17»  +   {(  — )'  »    res*}  -  ITllt.  Biin. 
'Aui,  CaansLL. 


7i3.'-Bee  Kno.  L,  ».— ALU.  OxurniLL. 
7M.— Make  A  0  D  '^  B, 
rale  aboaC  A  A  D  O,  oattil 
point  reqnlnd. 


rapuminft.— Oonld 


ifwjapi 


r  of  Tonr  naden 


TU.— Todhnn 
•etninitDreF    (a^IJ  -  JLi!L: 
r  Hie  in  nieotro-    bnt  ^  0,  if  r  < 


-   I.  (a 


zMi, 


t      Ufa -11 
)   +  ^1 

■  [■^ilr-a, 


^ngtb  of  tlie  enrraut  that  ia  behig  m 
njeoting  T1mu*i.— Can  anf  hiatological 

loU  and  llnea  wo^d  derate  a  littls  t^B  to 
IgiTfluithxirBiperienaer- D.  A.  K.  j 

AttTAOtion.  —  Perhapa     Mr.     Proctor, 


t   ^~ij  (a  -  I  "fa^  >  0 
L'  (I.  -  i)V*o.  -  »  («  -  1)"- 


-1)  + 


H  ita  anrfaoe  being  9,  what  pi 
I  nrfare  r    What  prnportlon  dc 


1^^  dlvidlngbr  [a  wejnttheraqnlndranlt.— UAOon. 

iiiianoa  u  no  3S3  7S7.— {Leidbold).— To  dliaaet  a  Hnare  into  three  eqoal 

utlon  (or  a  bodr  •qoarea.    Take  aof  nallateml  trliKigle  D  0  B.    Draw 

at,  and  inreraalj  altitude,  0  A,  and  in  A  C>  pn>da«*d  taka  A  O  .  -  AC. 

=  17*:1.   What  Ti,„|^„-i-__    OnAGarwtariglitHUiglodtrtMlgl^ 


Ijatltaanrfaoe 

mold  be  eaar.  bat  I  tmx,  in  fact.  It  reqoina 

mUOUp— TOLTOI. 

-BoUar  TeedlnB- —  Wa  ham  a  eet  of 
loomiaera  alUahod  to  two  oat  of  alx  of  oar 
(.  We  an  latUfled  that  aafficient  water  can 
roogli  them  to  aap^l;r  all  lii  bollan.  Would 
(n*l  be  effeeted  h^  paadng  all  our  water 
m.  DTer  pneeat  araangament  of  laading  onl; 
hnogh  thauP— Jaun  Hnr*. 
TaunlnB  CaHTas  for  Borga  Sklla.- 
mpooduit  kjadlr   inform  me  the    nddiu 

Uaa  i  Seatrnigtb  of  the  liqaor ;  the  leogU 
ouTaa  ia  to  be  Immorved  ;  and  boir  long  the 
1  be  kipt  b^Una  r— Oau:sur». 
aaometr7'-~^i>  make  an  Kjollataral  ... 
ia  area  to  any  giraa  irregalar  triangle.  WIU 
qtor  kindly  oiplain  what  geometricaJ  prin- 
unlredP- Evquiaia. 

-6t0tl4.— In  walhlBg  ofer  Blaokfrlara-bridga 
lar  I  BotioMi  that  there  were  two  kiodi  of 
tor  tbe  tootpath-a  dark  and  light  rarietT, 

Ihi  reaun.  I  preanme.  that  it  ia  of  a  harder 
honU  like  to  know  the  nune  of  the  ttoae,  and 
■liitiia  are  luad  lor  aacb  a  pnrpoasr- As 

-PomplDIt    EoBlaB.— A  pumping  engine 


SgGnnd.- 


-Onl  Haaaure.- Wool 
*rt.oid''b9™"'™  , 


W.P-«.  W.  Fi 

Attaching  Bad  Bubber  to  Iron  and 

1U.1.  . : ^  (j,t  1,^  i^n  pi^Tionalj 

ber  to  be  aa  lolt  ai  elaitio 
r  timo  required,  and  necea- 
Al»>ho<>toro)I  the  paaW 


■uKrf 

Mia^, 


P- K.  ^ 


I  B  Q  =  triaoale  H  H  K,  and  triangle  O  t  S  ■•  triangle 
L  Z  H.  Tianafer  tha  diililonB  on  triangle  A  K  0  to 
rianile  H  U  K,  and  thoee  on  triangle  Q  L  K  to  triaeglo 
L  Z  a  i  and  the  aqnai«,  A  H  K  »,  will  be  dlMotad  Into 
hrre  equal  aqnaraa.  aarji  —  tbe  noare  on  A  B.  When- 
oia,lu.,Q.E.7.— A.B.C. 

[When  la  the  danunubntlon  P— Ed.] 
7>7.— SeparaUsg  tbe  Tariablee ; 


r  intagration : 


*/-,/-■. 


Solatlona  BaoslTsd. 
A.CaltFnLt,TW;  A.BO.,  TtT;  Q.  K.  D.  and  IlaaE, 
tO;  A.  B.  oTiohn  Be»T*na  (Palalay).  O.  WteheU,  inn., 
Lmara  (uotlae   tha  new  addnaa),  7tt,  TW,  731 1  Letd- 

■■  7«;  0.  K,  " -  ...  .  .     . 

"jn    in  I 

joiido).7«. 


HattovB  to  OorraipondonU. 
Til  laat  "  BphlBi"  oonUined  a  lew  aaall/  raBtlfieit 
atora,  owing  to  the  "proofa"  not  baring  bean  eoneotad 


rai^pcnalhla  br  tbia,  w4  bad  ba 


HI  KnuLLur,"  ot  Llnrpool 
it  to    nniiar."     "  Itaggl*"  la 


OnumilaatlanB  IntBodad  tor  tUi  dapartmaat 

M  addiaaad  to  J.  FiBBOB,  Oopthlll  Hoaaa,^adbrd. 

PBOBLUt  OOOOZZIL-Bi  Db.  Qoui. 


OounroBDiBT. 
B.  H,  PaiDnimi.— Tidy  Bsd  oorreot.  Yonr  ■ 
are  unable  to  aniatar. 
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AKSWXRS  TO  COURESPONDENTS. 


Htirrs  TO  coaKKSPOSDKsra. 

I.  THts  OB  one  tlds  of  ths  miwr  onlj.  ud  pnt 
Inn  [or  UIiutnUiiDa  on  Hpamte  pi«<a  o(  paper,  i 
ttBM  to  iimeHM,  knd  wfam  aniwerlng  quriH  pn 
Bombm  ■>  wall  u  tha  litlM  of  thn  qnorigi  to  m-bk 
raylki  nto.  8.  No  otunta  !■  ouda  for  laBntiiii  li' 
quKtM,  or  npllM.  1.  Oomnisrenl  Isttsn.  or  qnsrl 
MpUaa m not  Inantiid.  5.  Nof[n«atli>auklnir<)r  r 
"-  '"gtilo  InformiUloD   u   luflworfld  throng 


3t  forwardsd  j  uhd  th*  lu 


D.  AUlirluiu.— Welwyn  Sodal  Clnb.— G 
P.  EmonflW— K.  J,  A.— H.  WJHlim.o 
Oo.— B.  0.  Olifton.— W.  L.  Wise. — 
A.  B.  M.— AltoTiindo.— Hnrt  Cisn)  ' 
OoBriuC     HiaAar.—B.  ~ 


-S.  Put. 
-.W.— H.  I 
— B.  N.-ai 


-T.   O. 


P,  H«r 


—Gold  t_.    —  - -  -. 

jMki™.— J.    H.    Oonf-...— W.   Wilton.    „, 

WTnoSdoCBTJiit.— A.Ollllo.,— F.  A.— AronntrrRwuIr 
-John.— J.  R.  H.— AuioiB.— A  Bolder.— KDlb;.~ 
~  "  '—P.  O.—T.  0.  DsBoaU.— Semihreio.— 
—A  PelloiT   of_tbs  ObenioKl  SfKJMj.— 1 


-  — M.— W.     B. 

J.  B.  K.  B.— E 
A.  D.  B.  J.— Spa 

J.  Bnix,  XFD  0< 
biira.  iLpp<Arorl 


■Oaa  Attaatod.— Ui         

A.— R.     O.    L.— OallHH).— FaHu.— 

B.  P.— Knilii         ~     

lus.— Dudloj.- 


.— D.  atmthoi 


a  >i>bj« 

.    Wehnr 

.rs'. 

Tilly 

w"l" 

DcAlolotUtooe 

9»h.) 

(The 

licate  pMo 

M 

red  by 

iST  ■'"!;? 

pablisliHl   b;   P. 

-",y 

,YBW_S 

rinn-e™ 

jm 

dll  jnn 

I^Tfl  the  Addmfl;    an  KdrertbimnaQt  a«kE 

madlciil  mu  will  detsroiine  whether  tbe  o'peraMnn  in 
MMWtTT.  And  wtn  ni«rgeat  the  mo<t  proper  pnctitinner 
to  iimAum  It)— Titoo.  (ImpoiiilHo,  eaoept  hj  ■  mr- 
sIbI  a|KnUoii.)-A  Ooinui  BiimK.  (Ori  "The 
httran  HnkM'i  Aaiitut."  bj  J«hu  Roh.  publithed 
I7  S.  and  P.  N.  flnOD.  It  kt  adiertlMd  in  thii  number.J 
—P.  a.  T.  D.  (Tie  ooDipuT  wlU  laid  on  the  polK^ 
mooordLoff  to  Ite  K^e,  or  nnj  primte  leodar  will  norvpt  it 
lU  HOnrit;,)— T.  F,  (W.  J.  Lu«9ter.  Stftnlej.  or  Coi 
wonid  Infonn  Ton  II  r«n  write  dlnut  to  them.)  — 
AnLloua.  IBatter  omumlt  a  ralierfiiu;  eo  ~  " 

(ToohedbattarMsi  mrgeon;  th '-  ■ 


BTOtllEllrl 

toagBUDi 


tlia  dlamoter  I ..  ^.,   ., 

dlriAebr«.0(n.)-B.  Hiwa^Kin.     (Wi 

who  i^  It  Is  LoDdoD.  bat  DuTid  Hntt,  of  tbe  Btnncl. 
wooldprohiliUptwatBit  (or^ou.)— J.  a.  "      "" 


7,Btktlonen'  Hall.«)nrt,  ii  *  |»od  one.) 
(P1«M  Hnd.)-AJU.     case  buk    rolv ; 

a§ua.  p.  w.  ^flss  (Aprii  «.  istt).  tor  i 


THE    ECK 

iflrg-es/  Evening  Girculai 
in  the  World. 

ONE    HALFPENNY 
Sold  KTerywhArB. 

THE    ECHO    is   the  bert  med 
Adnrtluai  Artlalai  tor  Sale,  BiniaHoiu 
ITutad,  or  linular  auonuoamenta.    Iha  eh 

SPECIAL  PEEPAID   ADVEKTISE 

so  Wordi.  1*.  S  buartlosii,  b.  «d 

And  Sd.  per  iuatian  tor  each  additional  Elrt 

ITo  Trade  ABDonneeawnli   of  an;  dmriptii 


pATENT    OFFICE,  MANCHI 


CHARGES  FOR  ADVERTISING. 


Asiians,  A  Sobwriber  of  Ua 

KoTioe.-Bee  iadlces  to  haak  Tola. 

J.  P.,  W.  K.  N.-Toor  qneiHea  are  adrti, 

A  Bxamm  or  nti  R>au9i  Ktetitvio,  ( 

L.  Hetli.  -    -    -         ■ 


DotiBlMa'a  BallwAT  CotipIiilK-— We  faaTe  rs- 
evTad   tba  tollowintt  dwsriptioa  of    tbe    oonpUne    1 
allnded  to  in  our  "  SsientiGo  Niwa,"  on  p.  137-    It 
i«  made  bj  Meiare.  DonKlaai,  of  BUjdan-on-Tyno  ; 
— Dongkti'i  (kt«at  nilmj'  OOnpiing  nontiita  in    < 
foT^Dff  » loop  or  hridtn  nemt  the  and  link  at  the    ' 
piMmA  oaaplinit  chain  nt  mbont  ti(o>tUrdi  iti  lei^b    ; 
IrMk  ttiB  front,  and  a  polo  with  a  lookat  on  th«  end. 


OUR  EXCHANGE  COLUMN. 


r  MifTiANic,  Vols.  XVII. 


WANTED. 
•^OOD-WORKING     MACHINISTS. 


,.•  thsn,  olniating  all  danmr  of    his    bring 

kilM  or  lamad.    To  anoanpls,  the  iliDntcT  plaoai  the 

pole  with  the  pin  near  the  pole  and  inierW  in  the  i»ncTMf  jmnar  |i>-T<ia»<^Ki.     mmi 

bTidgaofthabiik,and,  naion  the  bolter  rod  ef  the  Mf'RlS^vSTT^tSl'BJiatr.'Bdn 

wagMQ  M  %  tQlcmni.liBlifta  tho  centre  chain  off  ."hcMTi     iir  »  utmo-n 

tl7Tiook  !  then  wilii  a  elight  twiit  ot  the  wrint  the  AGENT    WANTED 

'      '       '    on  the  centre  .  .?r.. '^'.^?'"£'??!"'..'!'y^..9?" 


PATENTS.— Mr.  J.  C.  MEWl 
nUnSS,  POBMIOH,  iml  DOLOntl.  PATH 

a*  oomtoKw  nwomian.  g™  pnTmpt  gi^" 

NOTICE   TO   INVENTO 


PATENTS.— Mr.  E.  P.  AIiEXA] 
noKsnLTnio  naDinn  ui  rtrwin  a 

hraUiuipuiii-bnlldtBie.  LrndiB.  W.a  (epwurdu  ■ 
nmt^  omMta  ewrienM.  BBITUB.  OOU): 
rOBIICm  r ATRNTSobtebieA |  DBBiaMI ud TBAD 


pATENTS    FOR     INTENTK 


TKVENTI0N8  PERFECTED, 


XrOTICE   TO  INVENTO 

PATENTS.— NoTSB  pok  thsGu' 
or  IMTSHTOU  IBn>rtiiUd  rnmj»ii»iMil,i! 


" IVERPOOL    PATENT    OFF 


r^\ 


SELL     fino 

end  Unk   i.  tilted  otst   mH  planed "  in 'the  "^n  ire"    i-^rt'','i^^'«l^?^'^h,SSSri'w'' "'"''"'■"■'■  "1  PATENTS       FOR       INVENTK 

hook  of  it«ownwn?gon,  nr  allowed  to  han^down.     -^---r  .  uTmniVmii".  tt^-Vt  t^^^ -*-      '^'  o"""  "^  OM.iniM  p.»iiu.  n.  Oi-w 

To  oonple.  tha  ihunter  pUcee  tbe  pole  in  the  Bame    TVANTKD,   TRAVELLERS     OH    COI"-  ^'j3SJi^?^^i^^,jSSrJrin'!;SS™.°u.  ^ 

poiitioD  M   before  dmcribed,   eiiMipt  at  a  prsatrr    ^^'in,  I£!^'',?v''iI™mTrnSIS?^riilIiI^7S'm!iIlniSi"a'fIrt  '"■""'ii    "'»''"    Uiniu»h   Uiu  oov.   b<b^  c»i 

inoUnation  :  then,  drswing  the  pole  slightljtowerdB    m' 111  nii'-hci^  ii.«.OiTiviir'VFei™t^«innVBjr.JM.iT«i<''fl  ,  L';"T"ini'KoI's  iil'.tai?  "^   ibmIwm*   iih«»w 

h™   her.i.e.tl.ech*in,endpW,  it  on  the  hook    \:^^'S'AX'S)S'>iS;^Jt''4V;^',^tSXSS^^'Xv;^  1  "'"""'^-''■"■^ 

of  the  adjoimng  wageon.     Or.  what  11  ea?iar,  when    u  nq«..y  Lun.unl. ff. Chourklx,  l«ui«n.  I -_; ■" ■■ L~     _ 

the  chain  i»  haoprK  up  on  it,  own  centre  hook,  the  I  -„7- .  „T,py.         '  Ti.  ATffnifq  T  ATTTP  ftANDY  WHISKERS  Tnnimg  ' 

pole  end  maj  be  ins^'rted.  ai  before,  into  tbo  bridse      VV  AN  liiilJ,  an  AIUA1J!>U1C  iS  IjAiUb,  O   Thi'UOLnix  Ti,l:tDUrT»Mag>i».-1:iBl~d 

Of  the  link,  tbe  ohain  Uk^n  off  ita  own  hook  and    JjLj  Ai.U'iitS^^liSS.S^W'H^"  Sl'--  "--'"'■■"  I  ^^^"■'^!"-'^"?'  '?JL!"J"Sfr„?;?  lS.'*a! 
placed  on  the  hook  of  the  adjoining  wAggon.              liUd.  H>mTiiir.mItmL<-nii<>n.                     -    .'v 


? 
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lEit  <!?nslisSl  Peciianit 


WOBLD  OF  80IEN0E  AND  ART. 


FBHUT,  vAr  17, 1878. 


ARTICLES. 


LATHE    ?LTWHEEL   AlTD 
TBEASLE-IU. 

FIQ.  3  ahowa  the  form  gireii  to  the 
treadle  in  my  own  cue.  But  this  is, 
to  a  certain  extent,  a  matter  of  fanc^  m> 
lose  aa  its  b«nd  will  cover  the  three  points 
— K,  P*,  and  D' — in  their  relative  poeitione. 


extreme  poaitiona  of  the  link  arm  of  the 
American  crank ;  and  can  ima^e  the 
pitman,  with  ita  hook,  to  be  a  link  attached 
to  the  crank -pin  bj  a  collar  instead ;  then 
it  will  at  onne  become  apparent  that  auv 
gain  Dpon  tbe  dead  points  obtained  with 
the  befl-cronk  form  of  treadle  ia  eqnallj 
obtainable  with  thevery  much  simpler  form 
of  treadle  now  recommended.  The  only 
practical  difference  is,  that,  whereas  the 
hi  s;h  hanging  necessitates  the  forward  fall 
of  the  foot  (as  shown  by  the  dotted  arc 
Btrack  with  R  D>  as  the  radius),  the  beU- 
crank  form  of  treadle  may  be  hong  and 
bent  to  bring  out  the  foot-board  to  any 
part  of  the  arc,  and  so  to  place  the  rise  and 
I ^  of  foot  in  any  direction  that  may  be 
desired.  In  Fig.  8  this  rise  and  fall  ia 
made  vertical  for  the  bell-crank  treadle, 
wUle  it  is  necessarily  obltqoe  for  tbe  other. 
Having  explained  my  own  reasons  for  pvs- 


honr'a  work  would  amotint  to  something 
worih  consideration,  even  if  the  saving  be 
only  lin.  for  each  tread.  I  may  here  point 
oat  that  if  tbe  footboard  be  enitablj 
roanded,  aa  at  B*,  it  will  save  some  ankle 
motion,  by  accommodating  itself  to  the 
position  of  the  foot  rs  it  rises  or  falls, 
instead  of  leaving  the  foot  to  accommodate 
itself  to  the  footboard. 

Having  contrasted  the  relative  claims  of 
the  two  forms  of  treadle  in  applying  the 
same  principle,  it  will  he  well  to  examine 
thoroughly  the  principle  itself,  so  as  to 
estimate  the  drawbacks,  which  most  limit 
the  extent  to  which  it  can  be  profitably 
developed  under  any  form  of  lathe- treadle. 
That  the  circle  of  a  crank's  revolution  may 
be  divided  into  unequal  parta  lor  the  action 
of  the  treadle  is  abundantly  evident.  But . 
any  attempt  to  exaggerate  this — say,  beyond 
10*  or  15*  gain  in  the  360°— can  only  be 


FLOOR       LJNE 


«  triMigle--B,  P,  P*.  P^— is  put  in  to 

mUteaiijnilarrelation  which  the  pitman 

r  Hnk)  wul  occupy,  in  its  rise  and  fall 

*%  the  rotation  of  the  crank,  towards  R, 

n  o(  the  lever ;  end  also  to  illns- 

_j~_i  the   principle    on  which  thia  hi^h 

■  ■■niig  may  be  nsed  to  obtain  some  gam 

K>  M  dead  points.    As  thia  is  the  pro- 

1  olnect  of   the   "  Amerit^n  Lathe- 

j"    (BroLiSH   Uechamic,   No.   673, 

In  on  iritich  I  propose  to  make  a  few 

4n>  lij-and-by,  another  treadle-arm  ia 

^otA  oat  aiban  (on  the  two  extreme  poai- 

V  oC  ita   oaoulation)    from  the  same 

1M[  flCBbCt  B.     If  the  reader  will  turn 

V  TOttnd  niitil  tbe    "  Floor    line    of 

imm  Lsthv-crank"  ia  made  the  hori- 

d  HuiuAeBd  of  the  other  j  and  can 

'Mftom  his  mind's  eye  the  existence 

•  oIlMir  beadle— R,  F".  S;  and  can 

*  B  P  auA  B  Pi  aa  representing  the 


ferring  the  oblian«  forward  fall,  no  more 
need  be  said  on  that  point.  Bat  it  may  be 
worth  while  to  point  oat  here  that — eceteri* 
paribna — the  oblique  fall  saves  a  trifle 
in  knee- action.  Thus  in  Fig.  3  the 
length  of  both  treadles  from  B  being 
equal,  and  aU  the  other  proportions  being 
common  to  the  two  cases,  it  follows  that 
the  oscillation  of  each  footboard  wilt  also  be 
exactly  the  same  on  tbe  dotted  arc  It  is, 
therefore,  obvious  that  tbe  rise  of  the 
obliqae  faU,  with  regard  to  the  vertical 
height,  will  be  somewhat  less  than  that  of 
the  other,  which  oscillates  vertically  (or, 
speaking  more  precisely,  in  an  arc  the 
chord  of  which  is  veilical).  The  difference 
niB.y,  indeed,  be  far  too  trifling  to  notice  in 
a  single  tread.  But,  when  it  is  considered 
that  the  avenwe  i-ate  of  ordinary  treading 
ranges  from  about  50  to  70  a  minute,  the 
economy  of  joint  and  mnscle  motion  in  an 


purchased  bj  one  or  both  of  two  great 
sacrifices — viz,,  loss  of  lerera^  on  the 
crank,  or  great  increase  in  the  nae  and  fall 
of  the  foot  The  proportions  of  treadle  and 
crank  in  Fig.  4  are  taken  (bj^  proportional 
compasses)  from  a  scale  drawing  <u  my  old 
treadle  arrangement,  and  will,  I  think,  fur- 
nish a  fair  average  example  of  the  usual 
hanging.  In  Fi?.  5,  the  revolution  cX  the 
crau  and  the  length  of  treadle  from  the 
rocking  centre,  B,  to  the  pivot,  P',  is  made 
exactly  the  same  as  in  Fig.  4,  in  order  to 
compare  on  the  same  diametric  line,  X  X, 
the  action  and  reaction  of  crank  and  treadle 
on  each  other  in  each  of  the  two  cases.  The 
same  lettering  is  adopted  for  the  several 
parts  of  each  fignre  as  that  used  for  Fig.  3, 
so  that  the  identity  of  principle  may  be 
more  readily  re<!Ogni8ed  under  the  three 
aeveral  forma.  If  it  is  desired  to  look  at 
Fig.  5  in  a    working  position,  it  oan  be 
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turned  round  until  tlie  treadle-arm  is  in  the 
right  place.  It  is  true  that  the  general 
form  and  appearance  of  the  beU-crank 
treadle  (Fig.  5)  does  not  exactly  conform 
with  the  arrangement  which  would  be 
adopted.  But  this  is  unavoidable  where 
the  special  object  is  to  show,  by  comparison 
with  Fiff.  4,  the  character  and  consequences 
of  the  changes  in  the  proportions  of  the 
parts  which  would  be  rocfuisite;  and  the 
illustration  of  the  principle  at  issue  is  not 
in  any  way  affected. 

Beferrinp:  now  to  Pig.  4,  it  will  be  ob- 
served that  the  two  extreme  positions  of 
the  pivot  of  the  link  P^  and  Ps,  and  the 
two  dead  points  of  the  crank  are  all  on  the 
same  line,  X  X ;  and  that  the  middle  posi- 
tion of  the  treadle-arm,  R,  Ps,  is  at  right 
angles  (or  perpendicular  to)  the  line,  X  X, 
where  it  funiishes  the  chord  to  the  arc  of 
the  treadle's  oscillation.  The  revolution  of 
the  crank  is  here  divided  into  two  equal 
parts ;  and  it  will  be  obvious  that  this  must 
always  be  the  case  whenever  any  line,  Xs 
X  i,  drawn  from  the  centre  of  the  crank's 
revolution,  will  pass  through  the  two 
extreme  points  of  the  pivot's  oscillation ; 
and  that  this  must  always  place  the  half- 
rise  of  the  treadle-arm,  R,  P*,  at  right 
angles  to  the  chord  joining  P*  and  P*. 

In  order  to  obtain  any  gain  on  the  dead 
points,  it  is  therefore  necessary  to  arrange 
the  treadle  so  that  the  line  of  its  half-rise 
i.e.,  the  line,  P^  R,  bisecting  the  angle  of  its 
oscillation)  shall  make  an  acute  angle  with 
any  line,  X  X,  passing  through  the  centre  of 
the  crank's  rotation  and  the  pivot  of  link,  P*. 
In  Fig.  5,  therefore,  the  link-arm  of  the 
bell-crank  is  so  arranged  that  the  bisecting 
line,  P^  R,  shall  make  an  angle  of  45°  with 
the  line,  X  X,  passing  through  the  centre 
of  the  crank's  rotation  and  the  point,  P^. 
But  this  line  cannot  now  eupplj^  the  chord 
to  the  arc  of  oscillation,  and  this  will  now 
be  across  X  X  instead  of  upon  it  as  before. 
The  result  in  thia  particular  example  will 
be  a  gain  of  about  30°  in  the  360°  in  favour 
of  the  downward  stroke  of  the  treadle.  The 
object  of  comparing  the  two  arrangements 
in  the  same  proportions  will  now  be  ap- 
parent. The  ^n  oh  the  dead  points  is 
not  very  considerable,  taken  at  the  most. 
Tet  a  comparison  of  Figs.  4  and  5  will 
show  that  this  has  to  be  purchased  at  an 
increase  of  nearly  one-third  in  the  rise  and 
fall  of  the  foot,  and  a  considerable  loss  of 
leverage.  For  the  action  of  any  lever, 
whether  straight  or  bent,  is  determined  on 
the  same  principle  of  velocity  ratio;  and 
this,  again,  depends  not  only  on  the  respec- 
tive lengths  of  the  receiving  and  operating 
portions  of  the  lever,  but  abo  on  the  direc- 
tion in  which  the  power  is  received  and 
communicated.  Now  the  maximum  of 
leverage,  with  any  given  proportions  of 
arm,  is  obtained  when  the  power  is  received, 
and  the  force  communicated  in  directions 
perpendicular  to  the  receiving  and  opei*at- 
ing  points  of  the  lever  (i.e.,  to  the  lines 
joining  these  points  with  the  fulcrum).  It 
will  be  seen  that  this  position  is  more 
ttni/ormZvapproached  in  rig.  4  (where  the 
line,  X  A,  passing  through  the  centre  of 
the  crank's  rotation, -asid  representing  the 
direction  of  the  link  or  pitman,  is  perpen- 
dicular to  the  half-rise  of  the  treadle,  or 
lever),  than  in  Pig  5,  where  tiie  half- 
rise  of  the  link-arm  is  at  an  acute 
angle  with  the  line,  X  X,  and  where 
the  force  has  to  be  communicated  by 
the  link  in  an  oblique  direction.  I  have 
been  careful  to  say  that  Fig.  4  approaches 
the  most  favourable  conditions  for  leverage 
"  more  uniformly"  than  Fig.  5,  because  this 
leads  up  to  a  question  mooted  by  "J.  L." 
in  one  of  his  letters  (13971,  No.  673),  which 
I  suspect  has  more  to  do  with  the  advantage 
afforded  by  arranging  the  treadle  for  gain 
on  dead  points  than  anything  directly  de- 
rived from  that  gain  itself.  But  in  order  to 
show  that  loss  of  leverage  is  a  necessary 


condition  of  this  arrangement,  if  carried  to 
excess,  from  more  causes  than  one,  it  will 
be  well  to  point  out,  before   going    any 
further,  that  the  extra  rise  and  fall  of  the 
foot  which  it  entails  can  only  be  got  rid 
of  by  lengthening  the  link-arm  from  R  to 
P*,  or,  in  other  words,  by  lessening  the 
velocity  ratio  in  favour   of  the  foot  and 
reducing  this    more    nearly  to  equipoise. 
Thus,  loss  of  leverage  from  this  cause  alone, 
independent  of  the  more  oblique  direction 
in  which  the  link  must  act  upon  the  crank 
in  certain  parts  of  the  revolution,  would 
seem  to  be  an  essential  condition  of  any 
aiTangement  aiming  at  gain  on  the  dead 
points ;  and  the  analysis  of  proportions  in 
every  drawing  of  a  bell-crank  treadle  which 
I  have  seen  tends  to  confirm  this  view  of 
the  case.    It  would  perhaps  be  difficult  to 
find  a  better  illustration  of  this  than  that 
supplied  unintentionally  by  "  Dyke  "  in  his 
two  figures  in  13969,  No.  673.    Fig  1,  used 
to  illustrate  the  principle  of  the  bell-crank's 
intended  action,  is  correct  so  far  as  the 
upright  link-arm  is  concerned,  but  breaks 
down  entirely  in  dealing  with  the  lower  or ' 
treadle-arm.      The    rock    on    which    this 
figure  is  wrecked  is  to  be  found  in  the  para- 
graph commencing  **  Let  H  M  be  the  length 
of  the  treadle  "  {vide  23rd  line  from  bottom 
of  middle  column,  p.  552),  where  the  writer 
assumes  that  the  oscillation  of  the  treadle- 
arm  may  be  regulated  by  "  convenience," 
and  without  reference  to  the  oscillation  of 
the  link -arm  acting  on  the  crank.    When 
one  spoke  of  a  wheel  can  be  moved  through 
any  given  space  without  moving  each  of  the 
other    spokes  through    exactly  the    same 
space,  then  **  Dyke's     rule  may  be  right. 
Until  then  the  oscillation  which  the  treadle- 
arm  miLst  make  when  that  of  the  link-arm 
has  been  first  determined  (as  in  **  Dyke's  " 
Fig.  1),  may  perhaps  be  best  ascertained 
by    placing    the    compasses    on    H    (^the 
rocking-shaft    centre)   as    a    centre,    and 
striking  a  circle  cutting    the    oscillation 
of    the    link-arm    and    the    treadle-arm. 
Whatever    the    chord    of    the    oscillation 
may  be  for  the  one  arm,  must  give   the 
oscillation  of  any  point  in  the  other,  oscil- 
lating on  the  same  circle.    Tested  in  this 
way,  "  Dyke's  "  convenient  rise  and  fall  of 
7in.   would  (judging  from  Fig.  1)  develop 
itself  into  about  double.    Nor  is  Fig.  2  less 
instructive  in  its  way;    for,  this  being  a 
scale  drawing,  the  treadle  difficulty  sup- 
pressed in  Fig.  1  asserts  itself  hj  depriving 
the  link-arm  of  nearly  all  the  gain  on  dead 
points,  which  this  form  proposes  to  secure, 
as  well  as  reducing  the  leverage  to  little 
more  than  the  width  of  the  footboard.    If 
the  scale  drawing,  Fig.  2,  is  correct,  refer- 
ence to  this  will  show  that  the  angle  made 
by  the  bisection  of  the  link- arm's  oscilla- 
tion, with  a  line  drawn  through  the  centre 
of  the  crank's  rotation  and  the  pivot  of  the 
link,  is  not  more  acute  than  about  75^,  and 
that  this  does  not  give  a  gain  of  more  than 
about  5^  on  the  dead  points.     In  short,  the 
practical  difficulty   of   arranging  for    the 
"  convenient "  rise  and  fall  of  the  treadle  in 
Fig.  2  has  almost  eliminated  every  trace  of 
the  principle  which  it  is  specially  designed 
to  carry  out. 

Tet  all  my  own  experiments  have  tended 
to  prove  that  there  is  an  advantage  in 
adopting  an  arrangement  which  will  secure 
same  gain  on  the  dead  points.  Much  as  the 
power  of  my  wheel  was  improved  by  the 
adjustments  for  the  weight  alone,  as  illus- 
trated in  Fig.  2,  there  was  still  a  perceptible 
improvement  on  this  after  placing  the  line, 
R  P-,  at  an  angle  of  about  64°  with  the 
diametric  line,  X  X  (vide  Fig.  3).  As  is 
there  shown,  this  gives  only  a  gain  of  12^ 
on  the  dead  points ;  and  as  every  attempt 
to  force  this  gain  beyond  that  seemed  to 
deteriorate  rather  than  improve  the  per- 
formance of  the  wheel,  I  think  the  chief 
source  of  advantage  must  be  sought  in 
some  other  cause. 
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It  will  be  observecT^a^^f  ^ouffh  the 

sharpest  upward  lift  seemstNlpe  place  at 

a  very  unfavourable  angle — viz.,  54°,  vet 

the  f Till  force  of  the  down  tread  will  be  felt 

by  the  fiywheel  when  the  crank  and  treadle 

arm   are  respectively  in  very   favourable 

positions,  which  is  very  nearly  what "  J.  L." 

suggests  in  his  letter  (13971),  p.  552,  No. 

673.    It  will  he  seen  in  Pig.  3  that  when 

the  crank  pin  is  at  half  stroke  (down  tread) 

the  link  is  very  nearly  square  with  the 

crank,  and  at  81°  with  the  treadle  arm  or 

operating  lever.    It  is  about  this  point  that 

the  pressure  of  the  foot  would  be^  in  fall 

force,  and  it  seems  to  me  that  the  impetoi 

to  momentum  given  under  such  favourable 

conditions  does  more  than  compensate  for 

the  apparently  unfavourable  conditions  for 

the  lut,  especially  when  these  latter  are 

directly  met  (on  the  principle  of  Fig.  ti 

by  the  gravity  as  well  as  tne  centrifagal 

impetus  of  the  counterpoise  in  its  descent 

The  virtaal  difference  between  the  arrange- 

ment  of  Fig.  3  and  the  ordinary  patten 

(Fig.  4),  is  that  the  former  establishes  coac? 

ditions  which  favour  the  down  stroke  to  " 

prejudice  of  the  return  lift,  while  the  lati 

prejudices  the  dovrn  stroke  for  the  sake 

averaging  the  angular  velocities  of  cr 

and    treadle    as    nearly    as    possible 

both  tread  and  lift.     In  Fig.  3  the  do 

tread    is    always  working  with  link 

treadle  at  an  angle  of  less  than  90°,  h 

at  the  most  favourable  point  places  the 

very  close  on  this  most  favourable  posi 

with  regard  to  both  crank  and  treadle 

the  same  time.    Under  the  ordinary  I 

hanging  the  whole  of  the  down  tread 

worked  at  an  angle  outside  90°  (so  far  as 

treadle  is  concerned) ;  while,  at  the  m 

favourable  point  for  the  crank's  action, 

link  (or  pitman)  will  make  an  acute 

of  about  74°  with  it,  and  an  obtuse  angle 

about  106°  with  the  treadle.    Thus  what 

gained    for   the  lift  is  lost  in  giving 

impetus  which  is  to  do  the  lifting ;  and 

own  experiments  certainly  tend  to 

that,  wUhin  certain  limits,  the  other  ca 

is  the  most  profitable.     It  is  this  limi 

which  makes  it  important  to  decide  wheti 

the  profit  is  due  to  gain  on  the  dead  pof 

or  to  the  more  favourable  position  of 

link  at  the  most  favourable  moments  of 

tread.    In  the  first  case  the  bell-crank  foi 

of  treadle  would  be  necessary,  because, 

secure  any  great  gain  on  dead  points 

high  hanging  alone,  would  make  the 

ward  fall  of  the  foot  too  oblique. 

assuming  that  the  merit  of  the  bell-cr 

treadle  lies  rather  in  bringing  crank,  tr< 

and  link  into  the  most  favourable  relati< 

for  the  down  tread,  and  that  a  mod 

amount  of    forward    fall  for  the  foot 

advantageous  rather  than  otherwise — i 

ic  would  appear  that  the  simpler  arra 

ment  of  Fig.  3  may  give  every  advan 

that  the  bell-crank  can  claim,  and  with; 

the  same  risk  of  exaggerating  the  princi] 

beyond  the  limits  exacted  by  the  quest 

of  leverage,  as  illustrated  by  the  com; 

of  Figs.  4  and  5.  ^  .    .    u 

It  mi^ht  seem,  at  first  sight,  as  is  if  v$ 
best  position  of  crank,  treadle,  and  Iht^jfJ 
the  down  stroke  might  be  obtainad  equaM 
well  by  simply  bringing  the  pivot  of  A| 
pitman  more  forward  to  wards  the  foot-beiiv 
But  the  very  fact  that  doing  so  would  leei^ 
the  rise  and  fall  of  the  foot,  while  the  m^ 
lution  of  the  crank  remakis  the  same,  Aa0 
at  once  that  the  effect  of  this  is  JBOtf^ 
similar  to  the  effect  of  lengthening  t' 
link-arm  of  the  bell-crank  (as  erpiii»^ 
above) — viz.,  it  reduces  tiie  velooity  rafcift  "^ 
'  favour  of  the  foot.  So  that  what  is  g*2£ 
in  one  way  would  be  lost  in  the  other.  9. 
hi^h  hanging  and  forward  fall  of  foot  9if^ 
this. 

To  conclude  a  paper  which  has  liar  ^ 
ceeded  its  intended  limits,  I  will  otaif  a** 
that  if  any  one  should  feel  diaptaett  to  ^ 
poriment  on  this  subject,  I  aht^.  be  h$ft 
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additions  to  the  standardB  and  treadle. 

D.  H.  G. 


AKSKICAIT  ACADEMY  OF  SCIENCES— 
THE  CABBOH  TELEPHONE. 


rpHB  recent  meeting  of  tha  Academy  of 
J-  ScienceB  at  Washington  eihibita  the 
oittenca  of  a.  conBiderable  amount  of  life 
ind  go  in  the  scientific  world  of  America. 
'Vlith  an  Agaseiz,  a  Henij,  &  Nencumb,  a 
Jbath,  a  Dana,  a  Draper,  and  man;  othur 
dUtingnisbed  men,  the  United  States  has 
ftr  years  occupied  an  honourable  place  in 
tiie  Bcientifit;  world,  and,  if  certain  roiuark- 
■Ue  discoTeriea  hare  bronfiht  Americui 
■aentists  into  more  prominent  notice,  we 
■t  least  shall  not  begrudge  them  their  wclt- 
Mned  honours.  The  meeting  of  the 
Academy  of  Scicnccn,  which  opened  on 
.^iril  18th,  ia  remnrkable  for  an  improved 
■tthod  of  ascertaining  the  velocity  of  light, 
md  for  the  ezperimeats  relating  to  tiic 
fceofery  of  oiygcn  in  the  sun,  which  wore 
iMcribed  by  their  respcntive  authors — Pro- 
hMors  Simon  Newcomb  and  Henry  Draper. 
Wegare  an  account  of  the  latter'a  great 
■■BOTery  on  pa^e  6:^  of  Tol.  XXV,,  and 
■C  learn  that,  since  the  announcement  of 
Im  discoTery,  Dr.  Draper  has  added  ten 
hnto  the  twenty  he  had  previously  i<lcnti- 
pd  as  belonging  to  oxygen.  He  gave  an 
Uount  of  some  ingeniona  apparatna  he 
faa  devised  for  the  better  carrying  nut  of 
kb  researches,  for  details  of  which  we  must, 
towever,  wait.  A  description  of  one  of 
km  will  be  looked  fur  with  considerable 
Merest,  as  by  its  means  the  light  of 

feIde■cent    substance,   tho   spectrum   of 
h  is  required  for  purposes  of  compaii- 
pm,  can  be  controlled  and  intensified-    The 
taiUBtus    has    been    named    the  "  spark 
Mpuinmr."    Prof.  Draper  reports  that  he 
BiKUChed  for  other  metalloids  in  the  sun, 
Mtbongh   he   has  obtained  encouraging 
■Rita  as  to  carbon,  leading  to  a  belief  in 
PpWMCPce,  be  is  obliged  to  orpresa  con- 
pnble  donbt,  at  present,  as  to  the  eiia. 
piM  of  sulphur  in  the  sun.    A  careful 
a  of  experiments  indicate  that  ox' 
It  to  he  detected  in  the  chromospl 
it  gas  havicg  never  been  found  above  the 
llof  tte  photo aphere.     Prof.   Newcomb 
il  the  employment  of  an  improved 
t  measuring  tbe  velocity  of  light 
s  of  determining  the  distance  of 
There  is  reason  to  believe  that 
n  all  the  observations  of  the  late  transit 
iTenns,  both  British  and  foreign,   have 
"■collated  and  properly  reduced  the  re- 
li  will  show  at  least  as  much  divergence 
"     i  already  published.      Indeed,  it  is 
Kwsible  that  the  photogniphs  will 
uly  be  discarded  as  practically  useless 
laot  misleading.     Under   these   circum- 
HKa  Prof.  Newcomb  has  issued  what  is 
BMlity  an  appeal  to  the  United  Statea 
it  for  the  requiaitcfunds  to  carry 
ies    of    experiments    which   he 
■  will  enable  the  velocity  of  light  to 
'tted  with   an  accuracy  at  pi-esent 
,   and  which   will   consequently 
le  means    for   enlculatiiig    the 
w  of  the  san  with  a  liability  to  ei-ror 
less  than  that  appertaining  of  necea- 
Hlothe  transit  of  Venus  method.     The 
it  employed  by  Foucault  ia  as 
1  as  tliat  of  Fizeau,  both  being 
bit«din  the  textbooks  on  light.     Tbe 
(d-wheel  method   of    measuring  the 
•ToI  light,  however  ingenious  it  may 
•nucely  capable  of  giving  an  acciiriite 
Kni  an  error  of  a  few  miles  in  the 
'■7  P«r   second    becomes    a    serious 
^t«ban  multiplied   by   the  time  re- 
^totoa»er*e  upwards  of  90  millions  of 
*■  istocdingly,  it  is  by  a  mollification 
t  that  Prof.  New. 


and    economical  comb  has  sought  to  obtain  tho'i^-iquired  tion  with  an  articulating  telephone.    Tho 

I  without  more  degree  of  accuracy,  and,  from  a  few  prelimi.  discovery  ia  of  the  first  importance  in  con- 
the  lathe  tban  mojable  |naryeiperimentscarriedoutat Washington,  nection  with  telegraphy,  and  those  who 
he  iiLs  satisfied  himself  as  to  the  fcaaibility  declined  to  adopt  the  Bell  telephone  in  its 
of  the  plan.  A  pencil  of  light  ia  sent  from  simplicity  will  doubtless  lay  claim  toa  pre- 
a  rapidly  revolving  mirror  to  a  concave  |  viaion  the;  never  poaaeaaed.  We  snail, 
mirror,  and.  in  order  to  catch  the  whole  of  probably,  give  a  wore  lengthy  description 
the  return  ray,  a  second  telescope  is  to  be  i  of  the  siperimenta  next  week.  In  another 
used.  An  electric  light  shining  through  |  colnmn  wc  publish  the  paper  on  sonorous 
a  slit  in  the  focus  of  the  other  telescope  vibrations  read  by  Prof.  Hughes  at  the 
will  furnish  the  sending  ray.    The  results  |  Eoyal  Society,  for  an  early  copy  of  which 


obtained  at  Washington  with, 
over  a  distance  of  7,000ft.  gave  promise  of 
future  success,  and,  as  the  mirror  may  bo 
made  to  revolve  in  opposite  directions,  a 
displacement  amounting  to  two-thirds  of  a 
degree  is  produced,  which  would  emible  the 
locity  to  bo  calculated  within  an  error  of 
^.OOOth  part.     Prof.  Newcomb  mentioned 


indebted  to  the  author. 


THE    EDINBUBOH  A8TBON0KICAL 
0B3EBTAII0N8.* 

TF,  as  has  been  said,  a  good  man  etrng- 

gling  against  adversity  is  a  sight  for 

..    .  ,*        ■      .1.     TT   ■.   1   Di.  .       iLT        I  fioda  and  men,  the  Astronomer  Roval  for 

thatanplfieerm  the  United  States  Navy^    ^j^^^  may  well  excite  the  interest  of 

had  devised  a  new  method  jt  sending  light  |  ^^^^  ^j^^^^  ^^^„  ^j-    -         -        - 


from  one  mirror  to  another  and  receiving  it 
back  again  on  tha  revolving  mirror,  but  at 
the  time  he  had  not  been  furnished  with 
any  particulars.  There  is  little  doubt,  how- 
ever, that  the  American  Academy  will 
Congress  to  furnish  the  requiiiiti.' 
funds  to  carry  out  the  experiment  on  a 
■.(a\  scale,  and,  if  so,  we  may  possibly  find 


being.  Presiding  o 
observatory  which  is  but  poorly  paid. 
ind  miserablj  undermanned;  and  which, 
moreover,  possesses  nothing  in  the  shape  of 
iuatmments  beyond  an  8- foot  Transit  ins  tm- 
mont,  and  a  C-foot  Mural  Circle  (both  "  xery 
antiquated  and  frail "),  he  has  produced  a 
volume  of  observations  which,  for  beanty 
of  typogi-aphy  and  illustiution,  and,  in 
some  reepcota,  for  scientific  value,  is  un- 
Burpassed  by  anything  which  we  have  pre- 


.  vioualy  seen  of  a  similar  character. 

t,  now-  mi„,  fl„i  v.o,.f    nt    this    i-bhIIt    rnmr 


ever,  the  greatest  atti-action  at  the  meeting. 

Th.l    sjMleman   discorared    that  ccrl.i.   ;^J^  „;",„;,«   talwem  Ob."uid    4h.  of 

subjected  to  pressure,  iind  ziccordingly  h 


BightA .   „ 

each  object.  The  arrangement  of  this 
possesses  a  certain  amount  of  novelty.  The 
first  column  contains  merely  the  number  of 
the  star;  tho  next  its  history,  and,  if  a 
double  star,  measures  of  the  distance  and 


jived  theideaof  utilising  that  property 

for  telegraphic  purposes.    A  button  of  sen- 
sitive carbon  (we  presume  all  carbon  ia  not 

.m.it.Y0)i.  pl«c^  belwMO  two  p.eco.  of  i,i„,„(  i,„„„p<,„„t.  from  the  Cj.I.of 
ptatinum.  tlio  una.r-p..ce  Wrnj  connected  ^^i,^  g u,  „rfi<im  Struie.  wS  wn. 
to.  tjleg-ph  »,™  ud  •.»iJltatH»7.  lt„.^,thmi;.thonsh,th.tPrafe..orPi.zzi 
.h,le  the  nppcr  1.  al«>  eonneeljd  to  the  g  ,j  ,.(  ^,^  „j,  „„,  jndieion. 
brtterj  »ad  to  the  d,.phngm  of  the  tele-  °  j^  j  f  ,,;,  „ih„riUe,  for  «.me  of  the 
phone  m  eneh  «  mj  lh.t  the  pree.nre  ot  .„„„„t,  .bi^h  he  here  give..  H.  em- 
th..o«ndTOTO.i.i™n.n,,ttedtothenppe,  ,  ^  „„,  „£  them,  for  ?i.mple,  nther 
piece  of  pklinnm,  .h.ch  coa.e,nenllj  J^',,„„„,1t,  .  mad  little  pampllel  eaUed 
alecl.  the  eondncltng  power  of  the  carton.  ..  MaiSroth  '  while,  on  p.  593,  we  ha,.  » 
BnlMr.  Ed..on.  mproved  telejAon,  ™, ,  ;  ■  ,  mdler'.  Vp««k»"  *••  1 
.carcclj  horn  Wore  ,t  wa.  ecb^l  t?  Ik"  ,  Taarf  i,  the  central  m  .&  which  on; 
d,«»vc„e.  of  Prof  Hngle.,  wS.ch,  eo  far,    ^^^^      ,  j,  „„l™g ;  althoagh  il 

•re  the  mo.t  r-emarkable  phenomena  in  eon.  | ,    ""      ^  „  1^.4,  and  known  to  b. 

neclronwrlh  lelephon.     The  mo.t  ertra- .   ^    ,      ,     „ii,ie.     Tho  remainder  of 
■dnnirj  .pp.rjtn.  eih.bited  by  h.m  ,.  m        ^        '-  i.j  .^th  the  detail,  of  the 

«l,ty  ,0  rongb  that  H  r.i.o.  a  .mile  from  ,  ^„S^i,,  „f  Ki.  and  N.  P.  D.  of  the  .tar 
,o.e    accnilomed  to  flni.h  and  poh.h  m          ^^  j,  ;,  i^„uii  and  here  .  featnr. 
iientiSc  in.trnmer,t.  and  yet  it  1.  .0  cice..    .    ,„,^„„i  „ti„t  ,„„,  both  noTcl  and 
.,y.l,,.n.i  ire  that  It  take,  up  and  tran.- 1    j„.„,     i,  j,  .  ,„,„  „,  u„k  ,p,„„  " 
mitB  the  Hbghteet  whisper.      Two   small,, i.„; ,,- , „i„„.„Hn„B™,ui„eh«wh 


.lightest    ,., 

blocks   of    gas    cai'bon    have    small 

looped  in  them,  and  are  attached  to  a  thin 
piece  of  nine.     The  hitter  is  glued  to 


^  rti  on  of  observations  made  elsewbere, 

the  object    being  to  dear  np    the  veeala 
gm^lio  of  discrepanciee  in  the  calculatod 


,I'°t     ™e  hitter  is  gW  to  a   »  j         J,  „,  ,he  ,t.r,  de- 

.°.'?±".ri    r™/,".i"'±ri?    ^nU      with  refer.n..tothis,ho,™r. 


way  that  an  end  view  presents 
the  shape  of  the  letter  L-  A  aaiaJl  stick 
of  gas-carbon  (such  as  is  used  in  the  elec- 
tric lamp),  pointed  at  each  end,  is  supported 
by  the  blocka  of  carbon,  the  points  resting 
in  the  cups.  Wires  enter  through  tho  back 
of  the  soundboard  into  tho  carbon  blocks 
which  are  thus  connected,  the  one  with  a 
battery,  the  other  with  a  lino- wire.  A  Bell's 
telephone,  at  the  other  end  of  th«  circuit,  is 
connected  with  the  lino-wiro  and  the  bat- 
ters—and that  is  all.  At  the  time  of  i'^J"*^. 
writing,  this  instrument  baa  only  been 
constructed  in  the   rougbeat  manner,  and 

yet  so  sensitive  is  it  that  the  stroke  of  a    '^"J  S^",  ^^-J^'Tthrn^nt'd^r 
^    ■■     .  ™  ih,.  K«»^.bn»rd  hecon.oBiL.idibl^.W'tronomicaldeaiderataoftheprosentday. 


leather  on  the  base-board  becomes  audible 
tc  the  listener  at  the  telephone  miles  away. 
Speech  is  transmitted  with  wonderful 
power  and  distiuctness,  aud  soft  sounds  are 
converted  into  loud  noises.  A  glaas  tube 
filled  with  "white  silver  powder"  (tin  and 
/.ine),  and  stopped  at  each  end  with  carbon 
plugs  pressing  on  the  powder  is  capable, 
when  laid  over  a  i-esonitting  box  (any  thin 
wood  construction  with  five  sides)  of  be- 1 
coming  a  very  sensitive  receiver  in  coniiec- 


.., Id  justsay  that  proper  motions  c; 

puted  from  observations  with  a  transit 
instrument,  which  the  mere  heat  of  the 
lamp  illuminating  its  wires  caused  to 
"swerve"  wildly,  must  be  received  with  a 
(lertain  amount  of  caution ;  and,  in  the  neit 
place,  remark  that  Professor  Smyth  seems 
curiously  to  ignore  the  fact  that  tho  proper 
motions  of  the  B.  A.  0'.,nay.  even  a  consider- 
,ble  number  of  its  mean  phices  at  its  epoch 
say  nothing  of  its  star -magnitudes),  ore 
',  and  have  been  for  some  time,  con- 
..dered  as  perfectly  untrustworthy.  A 
-eally  good  star- catalogue  is  one  of  the 


,»„„  „„v  to  which,  wo  would  suggest,  that 
tbe  Royal  Astronomical  Society  might  not 
anprofitably  devote  a  portion  of  its  funds. 

Following  the  Stiir  Catalogue,  of  which 
we  have  thus  briefly  apoken,  m  a  sei-ies  of 
iibaervationa  of  terrestrial  temperature 
made  with  the  earth  the i-mp meters,  which 
were  broken  by  a  m;id  sailor  in  September, 


JSTOJBT?.    fltat  OAtitWuo,  0,t£-i 
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1876 ;  but  no  special  reference  ia  made  to 
them  here. 

The  enooeeding  part  of  the  Tolnme  U, 
however,  of  rei^y  great  Boicntific  interest; 
consietinK.  as  it  does,  of  a  most  elaboratelj 
iDustrated  record  of  a  mass  of  Spectroscopic 
Obserrationa  of  the  red  end  of  the  apectrum, 
and  of  the  spectra  of  the  zodiacal  light,  the 
anrora,  Ac.  In  addition  to  numerous  splen- 
did maps,  illDBtrating  ttie  efiects  of  varions 
meteorological  conditions  upon  the  tines 
and  bands  in  spectrum,  there  are  some 
beautiful  njtd  artistic  chro mo-lithographic 
riews  of  the  zodiacal  light,  the  anrora, 
twilight,  varieties  of  daylight,  Ac,  which 
add  materially  to  the  interest  of  the  charts 
of  the  spectroscopic  results  obtained  under 
the  conditions  which  the;  illustrate. 

Taken  altogether,  this  sumptuous  Tolnme 
must  form  an  enduring  monument  of  the 
wonderful  industrr  and  capacity  to  over- 
come obstacles  of  tne  Director  of  the  Edin- 
burgh  Observatory;  and  can  acarcely  fail 
to  induce  a  hope  that  he  may  speedily  be 
BuppUed  with  iostraments  more  worthy  of 
him,  and  the  institution  over  which  be  pre- 
sides, than  those  that  he  now  possesses. 


THE  LATHE— IV. 
By  FaiD.  HorFMANH,  Eofineer. 
A  SIHILA^  method  for  finding  whether 
-^*-  one  part  of  a  alide-rest  is  at:  right  anglea 
to  another  ia  often  made  uaa  of  bj  fastening 
a  bent  aeriber  into  a  rod.  The  saddle  (Fig.  I] 
of  a  lathe  not  being  at  right  angled  to  the  bed, 
to  a  great  extent  spoils  the  lathe,  wliich  cannot 
be  aaid  to  be  the  caaa  with  oentraa  not  oppo- 
aite,  or  Utha  apindle  not  true,  as  theaa  can  be 
rectified  and  ticked.  A  oommon  notion  ia  to 
auppoae  that  a  lathe  spindle  most  be  tme  ii 
•very  way,  and  more  eapecially  be  in  a  line 
with  the  bed.  If  we  sappoae  the  apindle  not  to 
ahaka  in  ita  bearings,  any  wock  fastonad  to  it 
mnat  dajcribe  a  circle  round  some  centre,  and 
the  fact  of  the  lathe-api&dle  not  beinj;  in  a  line 
with  the  bed  has  merely  the  aame  eCTect  as  it 
the  apindle  was  parallel  to  the  bed  and  the 
slide-reat  crooked.  In  turning  or  sliding  up  a 
shaft  or  apindle  (Pig.  3)  it  will  be  seen  that 
the  spindle  moves  round  freely  between  the  two 
eantrea,  and  on  a  centre  line  formed  by  joining 
these  two  pointa,  irraapective  of  the  truth  of 
either  movable  or  fixed  headstock.  It  ia,  on 
the  other  hand,  of  the  utmost  importance  that 
the  movable  headstock  abonld  be  in  a  line  with 
the  bed,  because  the  rest  may  be  set  parallel, 
and  turn  a  long  spindle  parallel,  and  then  when 
the  centre  is  screwed  out  perhaps  turn  the 
ahorter  apindle  taper  (Fig.  3).  It  ia  also  of  the 
greateet  importance  to  have  the  two  centres  the 
aame  height  above  tbe  bed,  as  though  it  would 
be  immaterialit  they  were  not,  in  turning  short 
■pindlaa  where  the  top  reat  can  be  adjustable. 
yet  it  is  all-important  in  sliding  shafts  of  any 
oonaidsiable  length.  Perhaps  one  of  the  moat 
important  things  in  deaigniug  a  lathe  ia  to  make 
the  pnlleya  wide  enough  tor  a  good  broad  belt. 
It  ia  not  neoeaaary  to  have  a  quantity  of  pnlleya 
on  the  cone,  if  there  .la  a  back  gear  and  over- 
head gear.  Aa  a  general  rule  lathea  are  made 
to  run  too  slow.  There  are  so  many  ways  of 
gearing  up  wheels  for  acrew-cutting  that  it 
would  not  be  of  much  use  if  I  were  give  a  table ; 
any  one  can  set  the  whe^  if  they  recollect  that 
the  speed  ot  wheels  is  inversely  proportional 
to  their  reapeotive  diametera.a  and  that  the 
speed  of  leading  acrew  ahould  be  to  speed  of 
lathe  apindle  as  the  number  ot  threads  in  the 
leading  screw  iatotha  number  ot  threads  in  the 
•drew  to  be  oat.  The  following  is  the  reason  ot 
outtinga  false  thread :— Suppose  our  leading 
•orew  to  be  tour  threads  to  the  inch,  and  that 
we  have  stmok  oat  a  screw  ot,  say,  six  threads, 
and  taken  oS  our  tool,  and  moved  back  the 
•addle  to  the  beginning ;  now  it  will  not  do  to 
look  the  saddle  anywhere  on  the  leading  serew. 
Po«r  threads  of  the  leading  acrew  oorrvepond 
to  aix  threads  on  the  apindle,  and  if  the  saddle 
was  locked  in  auuoeeaive  inches  along  the 
leading  screw  no  harm  would  be  done,  or  even 
in  aucceaaire  half  inohea ;  hut  as  aooh  tingle 
thread  (Pig.  «)ott  the  leading  aarewln  this  par- 
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ticular  case  corresponds  to  one 
threads  on  the  spindle,  it  will  be  » 
moving  the  saddle  ^in.  or  one  thn 
and  locking  it  there.  «e  come  exact! 
of  the  acrew  that  ia  being  cuL  ' 
plainly  (Fig.  5)  tbe  necessity  ot  a 
locking  nut,  and  one  that  alidea  up 
without  any  Bide  play.  The  ban 
lorking  nut  ahould  have  a  cauute 
prevent  it  falling  into  gear  by  mia 
look  nut  is  generally  moved  up  ant 
means  of  two  pins,  taatened  one  in 
ot  the  nut,  which  are  lifted  by  cnrvi 
the  plate  of  the  locking  handle.  II 
have  the  handle  plate  and  counter 
any)  in  one  piece,  aa  trouble  is  often 
the  handle  comiag  unscrewed.  It 
practice  to  have  too  many  threada  i; 
\g  nut,  and  care  should  be  taken  th 
Jves  meetproperly,  Erery  tacilit; 
given  for  oiling  the  acrew-cutting  g 
lathe  has  alwaya  a  great  deal  to  do 
and  moving  the  saddle.  The  lead 
ahould  have  no  back-laeb  whatever 
and  ahould  be  adjustable  at  the  fai 
couple  of  locking  nula  or  any  aimiL 
Another  thing  is  not  to  have  theleai 
too  far  below  the  lathe  bed ;  in  tact,  T 
has  his  leading  screw  aymmetiical  wi 
to  the  saddle,  and  running  down  the 
the  bed.  Tbe  position  of  the  leadini 
however,  oftener  considered  with  reg 
change  wheela.  In  some  lathea,  in  oi 
i  left-handed  thread,  an  extra  whee 
put  in  the  gearing  to  reverse  the  mc 
[he  best  way,  where  it  can  be  done, 
in  intermediate  gearing  at  the  eod  ol 
jpindle  similar  to  that  uaed  by  moat  i 
reveraing  their  aaddle.teed  shaft  (Fi( 
(To  be  conliniud.) 


TODGHENINa  AND  ANNEA 
GLASS. 

TWO  methods  of  toughening  glaas  I 
introduced  to  public  notice  n 
lut  few  years,  with  large  promisee  a 
future ;  but  at  present  the  glass  so  t 
liaa  not  reached  a  very  extended  Bal< 
HDOie  eases  it  haa  earned  an  unenviab 
ler  by  spOQtsneouHiy  exploding  wit 
apparent  cause.  A  beaker  or  tumble: 
luerely  Crack  and  fall  into  two  or  thr 
but  the  glass  literally  ezplodea,  ciui 
4 mall  fragmenta  and  dost.  A  m 
toDghemng  that  ia  equivalent  to  atren 
<;1b88,  and  rendering  it  better  able 
lilowB,  ia,  however,  ao  valuable  an 
that,  even  if  accompanied  by  a  liabili 
part  of  some  pieces  to  break  apontani 
I'lmnot  tail  to  find  a  wide  field  ot  ui 
B^aidea  a  method  of  tongbemng  glaaa, 
nbat  is  required  ia  some  process  I 
lender  glaaa  proof  against  accidei 
L^liangea  of  temperature.  Lamp  chim 
instance,  anleea  carefully  annealed,  en 
in  a  moat  unaccountable  manner,  ai 
many  lamps  are  employed  they  cons 
form  a  serious  item  of  annual  ezpenae. 
^Hnioua,  and  we  believe  novel,  pr 
nnealing  glass,  even  that  known  aa 
i;ia  been  recently  invented  by  Baron  Al 
M.  J.  M.  A.  Weyer,  of  Paria.  It  oo 
'  uryicg  the  articles  to  be  annealed  in  p 
stone,  plaster,  lime,  fire-olay,  Ac.,  or  ii 
■111,  the  melted  nitrates  ot  potaab  and 
fiist.  any  liquid  or  solid  capable  ot  reoei 
required  beat  and  remaining  in  a  c 
suitable  for  the  proceas.  By  this  mea 
articles  are  not  only  rendered  more  ca 
austaining  sudden  tranaitions  of  tem; 
l>tit  they  are  alao  strengthened  to  a  c 
aUe  degree.  For  instance,  ohampagn< 
niiide  by  the  proceaaea  at  present  in  vc 
unable  to  sustain  a  highw  preesnre 
itmoapharea,  but.  when  annealed  by 
miothod,  they  will  withstand  60  atmo 
.SiTDilarly  lamp  chimneys  may,  when 
ht'Sted,  be  plunged  into  cold  water  witl 
dnnger  of  cracking.  The  method  of  im 
Lh4  articles  in  powder  rendera  it  pot 
icaeal  at  a  very  high  tempenttare,  * 
m  possible  nnleaa  aomAnManaarapoT 
iupportiog  the  article^  and  maintainii 
ihapa  when  rednoed  ■»  tfca  aoftaBei 
aeeeitaij  to  Mcnn  perMwuiMltac. 
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loOMB  the  utioloB  are  filled  with  tbe 
«d  atone  or  other  Babstance,  and  are 
laced  in  crnciblee  and  completely  aur- 
1  with  tbe  palveriBed  tmbitance  em- 
being  cOTered  to  a  depth  of  at  least 
■he  crncible*  are  then  snbjected  to  a  heat 
\lj  iQCrenaiDg  to  800°  C,  or  even  to 
^.,  ia  a.  aaitable  oran  foi  from  four  to 
r«,  and  are  then  slowl;  cooled,  theopera- 
tiag  tor  24  hours  when  the  artioles  are 
Where  there  is  little  danger  of  BpoilinR 
pe  of  the  orticlee  the  method  of  anneal- 
[ise  of  liquids  givea  similar  restdte  more 
and  at  less  cost.  In  carrying  out  this 
two  boiler*  are  employed,  so  pl&ced  that 
lid  can  be  run  from  the  opper  into  the 
If  nitrate  of  soda  is  employed  the  tem- 
e  will  be  over  260"  C.  before  the  salt  is 
and  tbe  articles  are  then  immersed  in 
1  state,  and  the  temperature  rajsed  in 
le  to  800°  C,  the  highest  degree  possible 
:rBte  of  soda.  Thej  are  then  allowed  to 
iwly,  and  when  the  temperature  ap- 
s  260°  C,  or  solidification  point,  the 
is  run  off  into  the  lower  boikr,  and  a 
ire  ia  maintained  beneath  the  upper 
a  prevent  tbe  too  rapid  cooling  of  the 
By  thia  means  the  articles  are  perfectly 
td  without  injury  to  the  surface  or  the 


LBLOCEXOFF'S  UETHOS  OF 
ELECISIC  LIQHTIHa. 

method  of  rplitting  up  the  electric 
Trent  bo  as  to  supply  a  number  of 
ating  apparatus  from  the  one  source, 
f  publiahed  ,by  M.  Jablochkotf,  com. 
ilso  a  method  of  strengthening  tbe 
a  by  means  of  atmospheric  electricity. 
T  to  obtain  useful  results  from  a  current 
ling  from  a  source  of  d  v  nam  ic  electricity, 

ot  operating  directly  with  the  currents 
loFore,  H.  JablochkoQ,  according  to  his 
.  invention,  causes  the  same  to  undergo 
e  transformation  by  first  converting  t£e 
c  electricity  into  statical  electricity,  and 
■converting  it  into  dynamic  electricity, 
B  by  means  of  tbe  latter  cnrrent  that 
ins  neetui  results.  For  the  above  pur- 
stead  of  closing  the  circuit  of  a  source 
tricity  by  means  of  a  continuous  con- 

he  unites  tbe  conductor  coming  from 
■he  poles  of  the  electrical  source  with 
:he  armatnres  of  a  condenser,  composed 
or  more  Lsyden  jai«  of  largo  surface, 
brneted  of  layers  of  metal  and  insulating 

other  conductor  is  connected  in  various 
f  which  the  principal  ones  are  shown  in 
:omp*njing  drawings.  At  V  g.  1,  the 
ductor,  O,  proceeding  from  a  magneto- 
machine,  M  (giving  alternating 
a),  ia  connected  with  the  interior  sur- 
'  several  Iioyden  jars,  B  B.orofthecon- 

C.  The  oater  armatures  of  these  con- 
are  connected  to  one  of  the  charcoal 

D,  of  the  electric  candle,  or  with  one  of 
a  of  tbe  slab  of  kaolin,  E.  The  other 
kl  point,  or  the  other  end  of  the  kaolin 
eonnected  to  the  aeeond  conductor,  H, 
electric  machine.  At  Fig.  2,  the  two 
:«rB,  Or  H,  proceeding  fiom  a  magneto- 

macbine.  nith  alternating  currents, 
Be«ted  to  the  inner  aurlaces  of  the  con. 
.  B  B,  C  C.  Tbe  outer  armatures  o* 
?ondnctora  are  connected  with  the 
^us  for  producing  light,  of  which  the 
cliarooal  point,  D,  or  the  other  end  of 
lin  slab,  E,  is  connected  with  earth.  At 
tAte  two  coaductora  proceedirg  from  the 
chine  are  connected  with  the  interior 
re«  ot  the  condensers.  Tbe  outer 
nea,  at  the  left  band  of  the  machine,  H, 
nected  with  earth,  while  at  the  right 
hay  are  connected  to  pointed  prongs 
allaw  more  readily  the  escape  of  the 
1^  into  the  air.  In  this  case  tbe 
img  apparatus  is  placed  between  the 
ai  onter  armatures.  The  interposition 
ondensers  allows  the  current  to  ha  dia- 
1  in  •evotal  directions,  and  it  also  has 
Nt  of  devdoping  atmospheric  electricity 
MdUnnlating  it  in  the  condensers  from 
t  is  directed  in  the  form  of  currents  to 
coteating  appaivtas.  The  tot^  quantity 
ikcieftj  supjmed  to  these  apparatus  is 


apparatus.  It  will  be  evident  that  this 
el^tncity  can,  according  aa  may  be  required, 
be  supplied  either  in  quantity  or  in  tension, 
laet^sd  of  Laydan  jars  it  is  more  convenient  to 
use  as  condensers  those  made  up  of  plates  or 
layers  of  metal,  separated  by  insulating  Blabs, 
the  metal  plates,  Nos,  1,  3,  G,  Ac,  and  Nob.  2, 


4,  6,  &&,  being  respectively  connected  with 
each  other.  Each  set  of  plates  acts  as  one  of 
the  atmatniM  of  the  Leyden  jar*.  For  obtain- 
ing greater  tension  tbe  insulfttiug  layers  are 
oonstmoted  of  a  number  of  alternate  insniatiog 
and  condacting  leaves  or  plates  which  are  not 
in  contact  with  one  anothet.  The  form  of  the 
condenser*  may,  ot  course,  be  TOried,  and 
several  may  be  connected  in  qnantity  or  in 


THE    ORaAH:    A    COKPREHEITSITE 
TBEATISi:  OK  ITS  KANtTFACXUBE, 
FROCtncAL,  ASH  LODOMBNT.* 
Bt  John  Watboh  Wabiur, 

PART  I. -GENERAL  TREATMENT  IH 
MANUFACTURE. 

0.  Thrtt  Xani.,  one  a  Solo.  When  these  are 
the  mannal  sections  it  may  be  laid  down  that 
as  many  as  three  pressures  will  be  nectiiary. 
Tubas  must  have  a  strong  pressure  or  they 
lose  their  very  nature ;  a  Pneumatic  is  now 
practically  indispensable ;  and  this  ought  to  be 
independent  of  Tubas  and  regular  Manual 
work.  It  is  not  advised  to  use  more  than  three 
pressnree,  as  the  complete  Instrument,  as  just 
■sid,  mnst  have  four  Manp. 

Btt  also  BoBsowixas  (ZS,e.,  to  end). 

p.  Four  Mam.  At  least  three  winds  become 
DOW  a  mattor  of  course  ;  as  O^an  enlarges  use 
more  pressnres,  according  to  oircumstances. 

Btt  also  BoBKowixas  (26,  e.,  to  end). 

q.  Fed.  on  Separate  vnnd.  This  has  been 
reserved  to  be  fuUy  treated  of  here,  because, 
if  it  be  observed,  it  practically  amounts  in 
many  cnaes  to  an  increase  in  namber  of  Bel- 
lows, if  not  of  Prenures.  It  is  hardly  worth 
while  to  increase  the  one  without  the  other, 
ind  it  is  evident  that  the  Ped.  trind  will  not,  as 
1  rule,  serve  Tubas  or  Pneumatic,  or  even  Solo ; 
bheretore,  aa  just  said,  it  practically  amounts 
to  an  increase  in  number;  or  else  imposes,  as 
will  be  seen  by  the  foregoing  oconomic  In- 
atances.  a  moat  mischievous  and  vexatious 
fetter  on  Uie  Apportionment. 

r.  How  the  notion  first  came  about  that  the 
dlowing  the  Fed.  and  Mans,  to  draw  from  tbe 
same  Bellows  practically  perils  the  steadi- 
□ess  ot  the  Manual  speech  I  cannot  certainly 
imagine.  I  have  little  doubt,  however,  that  it 
lid  so  merely,  as  it  were,  by  analogy ;  it  seemed 
[latural  that  the  sadden  opening  of  a  large 
ralve  should  peril  tbe  articulation  of  a  delicato 

•  All  rishU  rewrred. 


Pipe  of  maeh  sandier  site  sounding  with  it. 
The  first,  so  far  as  present  writer  knows,  to  put 
the  idea  into  print  was  Hr.  Bopkins,  ««  par. 
1,178  of  his  "  Organ,"  1st  edit. ;  and  again  still 
more  strongly  in  the  2nd  edition,  in  describing 
Lewis's   Organ  for  St.  Mary's,  Newnutle-on- 


tbe  same  notion  by  bis  treatment  of  the  Wind- 
supply  of  that  Instrument :  also  ot  that  which 
stood  for  some  time  in  tbe  Hanover.sqaare 
Booms,  and  ia  now  (1877)  at  St.  James'a,  West- 
moreland-street, Marylebone.  Thia  latter  is 
also  alluded  to,  in  respect  of  the  wind  arrange- 
ment, by  Hopkins,  in  bis  description  (Ind  edit.), 
and  quoted  by  Mr.  Lewis  at  page  41  ot  before- 
mentioned  work, 

B.  The  simple  facta  of  the  case  are  thrtei 
every  pipe  sounded  or  introduced  during  the 
actual  speaking  ot  any  other  pipe  supflied 
from  the  same  wind  does  really  and  necestarily 
affect  the  speech  of  the  latter:  a  momenfa 
consideration  will  show  that  this  is,  as  a  simple 
fact,  inevitable ;  a  portion  of  the  wind  pasting 
to  Pipe  No.  1  will  most  indubitably  be  drawn 
away  to  assist  in  filling  the  vent  furnished  by 
the  opening  of  the  Pallet  to  Pipe  No.  S.  The 
diversion  of  the  wind  may  not  continue  more 
than  a  eeoond,  neither  need  it  be  of  sufficient 
amount  to  be  practically  ot  any  moment  what- 
ever i  but,  as  just  said,  exist  it  will,  and  it  was 
primarily  to  remedy  this,  and  not  any  unsteadi- 
ness in  supply  (which  may  he  corrected  by  othtr 
Ruaiu),  that  that  most  v^uable.  most  effective, 
and  most  simple  contrivance,  tbe  Concussion 
Bellows,  was  aevised  by  Hr.  Bishop  t  and  for 
which  be,  considering  that  it  was  never  in  any 
way  protected,  ani  is  at  the  present  moment 
introdnoed  as  a  matter  ot  course  in  almost 
every  really  good  Instrument,  seems  to  the 
present  writer  to  have   received   very   scant 

t.  In  this  instahDit;  or  iUvtrtion  of  wind  tbe 
Pedal  Organ,  having  the  largest  Pipes  has 
naturally  been  regarded  as  the  chief  source  of 
anxiety ;  hence  tbe  partition  or  Apportioning  of 
wind,  as  just  alluded  to.  The  idea,  however,  is 
an  erroneons  one,  as  a  (ew  words  will  demon, 
strato.  The  Pipes  composing  the  Fedale  are, 
it  ia  true,  of  large  size,  and  the  valves  that 
supply  them  necessarily  of  corresponding  pro- 
portions, and  when  a  large  Pipe  ia  touched 
there  U  a  sudden  large  draft  upon  tbe  Bellows 
and  all  other  Wind.chests  in  connection  with 
it :  hut  the  evil  effect  to  the  Manuals  is  met  by 
three  corrective  iofiuenees;  1,  TheneceadtTot 
the  Msnnal  ntterances  bdng  proportioned  to 
that  ot  the  Pedale ;  2,  the  intervention  between 
Man.  and  Ped.  Chests  of  an  elastic  column  of 
wind,  to  say  nothing  ot  that  in  the  Bellows 
t^mselres ;  8,  by  tiie  Concussion  Bellows. 


n.  No.  1  acts  as  an  important  lafeffnard 
thus,  suppose  the  Fed.  Open  be  drawn,  it  will 


wiU 


necessitate  the  use  of  a  correBponding  amount 
ot  Manual  tone — say,  at  least  three  Stops.  We 
will  imagine  the  common  chord  of  C  to  be  put 
downonthe  Man.,  and  the  bottom  Cof  thePed. 
Open  touched  staccato ;  now,  supposing  only 
tbe  Duldana  drawn  on  the  Han.,  there  might 
be  a  tremulonsness,   for  there  ia  but  a  small 

Suaotity  of  Manual  wind  passing,  and  the 
iveraion  or  appropriation  oy  the  Fed.  may 
amount  to  sufficient  to  practically  affeot;  bnt 
suppose  the  Flute  and  Clarabella  also  dnwn, 
then  there  will  be  at  least  three  tJntea  the. 
Mannal  wind  then  passing,  yet  the  ahsteaction 
from  it  by  the  Pedal  will  be  aetvaUy  the  suae,, 
and  consequently  proportionally  mnch  leas.  As 
a  homely  illustration,  consider  that  the  loss  of 
one  pea  from  a  dozen  would  be  very  difficult  to. 
detect  at  a  glance ;  the  loss  of  one  out  ot  tour- 
will  be  a  very  dMerent  matter. 

V.  No.  2  ia  a  very  important  point  t  short 
trunks  are  by  many  believed  to  be  essential  ;  I 
trust  before  this  Dtpartmait  J8  finished  to  show 
conclusively  that  they  are  in  many  cases  rather 
mischievous  than  otherwise.  A  moment's  con- 
sideration will  show  that  to  interpose  between 
tbe  Bellows  and  the  Pallet  an  elastic  column  or 
spring  to  receive  and  deaden  any  too  violent 
impulses  to  or  drafts  an  the  former  is  a  mattor 
of  simple  common  sense,  end  its  value  here  will 
he  demonstrated  beyond  the  shadow  of  a  doubt 
by  asimple  experiment  to  be  directly  noticed. 

W.  No.  3  requires  no  enlargement  upon  here : 
it  is  enough  to  state  thnt,  when  properly  made. 
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and  placei],  it  peT/cctly  eompenaiti'a  any  sudden 
brief    draught  mnde  on  tlic  Chest  to   which 

X.  Thi?  experiment  is  this :  take  any  Instru. 
ment  tliut  conbiina  an  Open  Dinp.  oat;  on  the 
Fed.,  and  lias  uIho  Coticu<<Bion  Kullows  bo 
plikced  a^  to  be  Tisililo  to  player  (if  attached  to 
under  side  of  Wind-ehest  the  removiil  ol  Hook- 
board  will  naturally  give  a,  view) ;  now  dntv 
the  Dulitiana  of  the  3>iindhoard  to  nliich  the 
visib)o  Coneu.'^Bion  Bellowa  is  atta<:hed,  dmw 
at^o  the  Ped.  Open  DiAp. ;  put  down  any  chord 
with  the  band— eay,  C — then  touch  the  bottom 
C  of  the  F^.;  the  Con.  bellows  will  be  seenat 
every  sounding  o(  the  Ped.  C  to  colLipso  about 
.'in.  Now  remove  the  foot,  and  put  down  with 
the  right  hand  any  ordinary  harmony— nay,  C  j 
then,  without  taking  up  the  right  L:uid,  strike 
the  fuU  oommon  chord  at  oraearthebottom  of 
the  Uiinnal,  and  it  will  he  aecn  that  the  Cuu. 
bellows  now  oscillate  to  the  oitont  of  liu. — 
that  i^,  double  that  which  they  did  before.  If 
the  Con.-bellowa  be  properly  eonntcucted,  no 
unatertdinesa  will  be  perceptible  in  either  case. 

y.  It  may  perhaps  be  objected  that  this  iii 
not  a  Salt  test,  for  with  m  lai^r  Pedale  would 
come  a  larj^r  Pitllet  for  it.  <ind  this,  even 
although  but  one  Fed.  Be^ister  out,  would 
cause  on  tho  lirat  oponiog  a  larger  drauijht  or 
diversion  of  wind.  Tbia  is  perfectly  true,  but 
then  it  must  be  remembered  that,  on  the  other 
hand,  the  teitt  is  more  aoveru  thim  would  be  the 
ca«e  in  actual  usse.  The  potting  down  of  a  full 
staccato  chord  with  the  left  Land  might  be 
done  at  any  timoi  but  tho  use  of  the  Fed, 
Open,  with  nothing  more  than  Dulciana 
drawn,  is  totally  out  of  '{ueation,  except  on 
some  wholly  axcoptjunal occasion.  Then.agiuu, 
it  mnat  be  borne  in  mind  that  aa  the  Fed^ile 
enlarges,  its  Falli;ta  should  increase  in  imntber, 
the  other  one  l)ein);  on  nnotlier  pressure  (tfe 
Ihgtahckb,  back,  comm.  at  10,  w.)  consequently 
cut  off  from  the  Manu^  Cheiit  under  con- 
aideration.  Thirdly,  if  Diac  or  Puppet  Pallets 
be  uaed  for  Pedale.  no  increaja  of  clmmx  of  un- 
ataadinesB  can  poaaibly  arise,  for  there  will,  of 
course,  be  in  all  casus  only  juat  the  proper 
amount  of  wind  passing  which  tliu  Pipe  in  uae 
aetnally  requires. 

Z.  From  the  foregoini;  we  may  safely  con- 
clude the  foUowiag  :— 

1.  That  with  proper  treatment,  and  uae  of 
Concnasion  bellows  no  unsteudinn^a  of  wind 
from  one  Pipe  diverting  from  another  need  be 
in  the  least  degree  apprehended. 

2.  That  inhxtteer  risk  of  this  nature  exists 
from  the  Ped.  drawing  from  the  Hanunl.  exist.] 
iteofold  in  the  case  of  the  lower  haJt  of  the 
Manual  drawing  from  the  upper. 

8.  That  the  presence  of  a  sufficiently  lonj; 
Wind-trunk  is  a  most  valuable  aid  in  prevent- 
ing unsteadiness.  The  wind  admitted  to  tlie 
C  C  C  Ped.  Open  may  bo  considered  fully  equnl 
in  amount  to  that  used  by  the  Dulciani  com- 
mon chord;  and,  the  pressure  being  the  same, 
it  mnsi:  follaw  that  it  is  ouhj  the  interposition 
of  the  elastic  column  that  prevents  tho  auddi;n 
draught  of  the  single  note  dlaturbing  the  Con- 
cussion bellows  aa  much  as  the  full  chord  of 
the  Dulciana.  This  is  mure  gone  into  under 
own  Dtparl.  of  Wisd-tbunkb. 

[13,  a.]  I  have  dwelt  at  auch  length  on  thia 
point  because  it  ia  one  which,  aa  already  stated, 
much  affects  the  fundamental  set  out  of  the 
Instrument.  If  it  could  be  demonatrnted  that 
there  is  any  real  neceaiity  for  separating  the 
Pod.  wind  from  that  of  the  Manu.il  a  very 
important  and,  at  the  same  time,  ha 
reatriction  would  at  once  be  imposed 
(^portion  ment  of  pressures,  and  one  which  ' 
must  in  many  cases  practically  result  in  neces. ' 
aity  for  increase  in  their  number.  Tho  fore- 
goinff  simple  ciperiiuent  will,  however,  bequite 
conclusive,  and  I  uiu^t  say  I  cannot  help  won- 
dering that  the  notion  should  ever  have 
obtained  serious  consideration  from  practical 
men.    That  Ur.  Hopkins,  whose  structural  and 

Jihyaical  knowle<lga  ii  by  no  means  of  the  pro- 
oundest  (wre  Dcju.  of  'SrnKUnuAliD-aRoovES 
and  WiNn.TRiTKKs),  should  have  entertained 
the  idea  iiinotntall  to  be  wondered  at;  but  (bat 
Ur.  Lewis,  an  actual  builder,  sbonhl  do  so  is 
quiteadifferent  matter,  and  shows  c<:inclii?ively 
how  one  really  able  to  turn  out  a  respectable 
Instrument  mAj  nevertheless  bo  a  careless 
rejeatcLer  on  an  important  [loint. 


•  Choice  of  Acniii,  Prerrurb. 
b.  The  determination  of  tho  exact  PreBsure 
is  not  fvllij  g^ne  into  here  for  the  simple  reason 
that  it  need  not,  so  long  as  the  npportionuiont 
and  relative  streagtha  have  been  decided  on, 
much  aflect  the  laying  out,  and,  in  f»ct,  ia 
frequently  modified  after  Organ  is  actually 
going.  It  must  nlao  be  understood  that  very 
many  and  very  diverse  opiniona  prevail  on  this 
(luestion,  aome  builders  advocating  low  pres- 
sures imd  large  scalea  (as  Mr.  C.  K.  Bishop, 
pa!ie2of  hia  workon  theOi^an), others  auialler 
BcalPH  and  heavier  pressurea  (as  Hopkina,  sre 
par.  l,lill,  lat  edit.).  The  carrjinu  qnnlify. 
which  it  is  cenetnlly  understood  as  the 
e:(pres8  aim  of  heavier  pressores  to  produce,  is 
distinctly  asserted  by  the  firat-named  author 
to  bo  better  achieved  by  a  largo  scale  and  light 

C.  That  this  latter  view  ia  erroneoai  there 
i-nn.  1  think,  be  ni  doubt.  What  is  it,  for 
instnuce,  that  enables  a  railway  whistle  to  be 
hoard  so  far  a  distance?  What  is  it  that  gives 
the  (^^alhedml  Tul)a  such  lightning-like  pUj 
throuehout  the  whole  building  ? 

d.  Tlie  truth  really  is  that  any  antaffonism 
heri>  is  profitless  and  mistaken :  a  tral'j  com- 
iJi'le  Or;;an  demands  a  use  of  i-arfr>nj  prcsiufen 
as  of  voiiom  scnUs,  and  this  is  the  view  that 
will  be  ste.idily  adhered  to  throughout  the 
present  work. 

(To  hf  cnnthmcd,) 


POLARISATION    BT    REFBACTION  ; 
ALSO  OTHER   SPECIAL  FORUS  OF 
OBLiaUE  ILLUSINATIOH.* 
Bt  L.  E.  Peet. 

OUK  svcainK,  a  littla   orer   a  year   ago,  I  wbi 

mi«r8lIan»on^  foatil  olijeotB,  Jc'inoqiclf,  Hflio- 
iifltir,  CoicinBrlisn,  &~,  Hhids  iue4  ths  direct 
peacii  for  laras  time,  viil  pfvcciviDg  that  tba  charm 
of  Ihittklndof  BOntwnpIation  waa  waniDjc,  itoconrreii 
to  ma  to  rae  haw  my  kHOwlfdits  m'ght  bo  iccTmed 
by  intentional  and  very  carfifal  caxting  oE  ehadowe 
fram  tho  neat  littls  promineTiiKB  into  the  smootli 
tallaya  below.  I  soon  found  my  iab^rrnt  in  th« 
particnlar  group  of  diatoma  in  tbc  field  no  anbsnoed 
"    '  '  addr-'UMd  myself  '  ..._...  -i- a 


from 


ir  llirce  hnors— fira 


'Ih  eida ;  aflerwardn  frcim  tho  lower ;  finally  froE 
tbe  left,  or  lido  towards  the  lamp. 

The  Isft-band  effects  prored  mncb  tho  bo>t,  and 
I  became  eo  intent  npon  my  aeenpation,  holding 
thd  mirror  constuitly  in  tKibh  haodp,  that  J  lout 
pnrfcnt  contrjl  of  my  mnsel«i.  aad  oni  of  tho^e  ill- 
timed,  quite  undotigned  jorke,  which  at  critiosi 
mompDtE  doilamage,  and  are  ■omatimsB  omphaticiillj 
i«buked,  carrir'd  the  mirror  to  far  to  ths  left  at  to 
lears  tbe  Gold  ontirelv  dark.  A  Ioqk  breath  wa< 
drawn,  the  hands  robbed  together,  and  the  mirror 
Ijr.ispod  igun.  Tho  next  inatant  a  Himilivr  niipro- 
meditated  twitch  of  muscle  envncd  ;  hnt,  lo  I  ■ 
renlntion !  Two  lariie  Aclirwqidi,  in  tho  middle 
of  tbe  Ssid,  Sa»hed  oat  with  a  brilUtncy  of  bcautj 
oiceedinK  iny  provioaily  imprffBEd  upon  my  retina. 
It  was  a>  if  each  of  thoio  wondorfal  frn^tnles  hai) 
bcnn  unddenly  litilited  ap  at  a  thoii'Bnd  points  by  ar 
mn-.y  rainate  saloium  lights,  the  MtlonTb  red.  (Toen. 
and  gold,  being  abont  cqn ally  rcprrBro ted.  Fioating^ 
nrar — all  peemed  ia  a  kind  of  nether  midnight  pky 
— one  UeUopell'i  showed  its  slim  trian(;ular  divi- 
(^iona  in  altirnatB  gram  and  gn\A,  with  a  brigbl 
yi'llow  rim,  and  mar|[in&l  projietiona,  each  in  t'lret- 
colon™.  4  C'lici nodiicut  on  Ihs  other  »idfl  was  ir 
pore  laminou"  yellow,  with  faint  groan  in  tbe  oenlre. 

Being  of  a  philosophising  turn,  I  prc^ontly  wavcil 
oB  tbe  pmtical  phase  oE  tbe  matter,  and  a<kod, 
Whsnoa  this  ?  A  eonfident  reply  cams  at  once  : 
Those  ohifcts  aro  made  thn^  lieaotifully  radiant  hy 
polarised  light    Bat  how 


n  tL  <ii>< 


lapect,  wag    the  following,  butd 

_, ...    ._     ry  o(    I'resnell  i    He   bas  deniu. 

:tr«ti!il  that  light,  on  parsing  througli  a  pUt«  si 
fflass.  i4  brJQgtit  by  refraction  to  the  circalar  Ebft 
af  poUri'ntiou,  but  thit  this  is  done  only  ia  tut 
"  pencil  impinges  at  HiQ  aasle  of  57' with  t)l«ts^ 
...-  oE  the  plate.  Carcfal  cxttnination  ihowedUul 
the  light  struck  th"  lawrr  surlace  of  tbe  slide  il 
iboat  that  a-jgle-  Why  shocld  the  light,  then,  wt 
be  broDgbt  to  the  circular  stage  oa  nachiae  th 
upper  snrtacnP  That  would  explain  tbe  blaek 
ironnd,  the  circalar  etajre  beinR  tns  sime  »  thit 
■liown  at  the  eroxiag  of  Ihs  toarmallne  cryftak, 
\  perleet  result  of  this  kiad  woold  depend  apeii 
Lhe  perfect  homogereoameis  of  ths  atcactiire  of  tki 
Tlass.  A  -lide  oE  inferior  quality,  especially  buiv 
>»iats  in  it*  internal  stracture,  reader;  ■  good  black 
iround  impossible.  A  perais tent,  vague  illaminatioa, 
onettmeii  from  no  partica'ar  poiat,  at  othen  qniH 
manifei>t1y  from  right  or  l^ft,  or  same  other  paiit, 
iKiils  tbe  field.  If  tbi  slide  be  of  «ood  qnaliQ, 
[lis  nerir  oecur^.  The  black  groaad  comet  onr 
the  Grid  with  a  iharply  defined  fraut,  and  bowrnn 
isy  be  mOTCiL  about,  tha  perfect  abanH 
dE  light  oantiBoea. 

_  J...  _  .1     body  of  ths  pencil  mnit  l» 

excluded  from  tbe  ohject-glaie.  Only  tho  thiawt 
pcsiblc  shaving,  as  it  were,  is  taken ,  and  that  f  ram 
the  side  nrarcst  the  lamp,  eo  as  wholly  to  avail 
what  may  be  called  tbe  crude  or  aapolariasd  light. 

A  email  portion  of  the  polarieod  light  pa*B 
throaKh  tho  Mide ;  and  if  there  be  no  ohjert  u  its 
fieM,  tbcee  ether  motions  go  oa  up  the  objectiTe  t* 
the  eye,  making  no  iropre"ion  on  the  optic  nem. 
There  being  an  analjsias  object  present,  the  wafeMi 
in  wbopo  path  it  etnnils,  strike  it.  AeeoTdiDg  ht 
thi  power  of  analysis  possessed  by  the  object  iaili 
eiternal  or  internal  atractore,  tbe  light  it  forimdid 
to  tbe  gpcond  elliptical  stage,  in  whicb  alone  celaaB 
are  shown.  Ai  tho  o^ijcct  which  has  the  power  d 
analjsing,  ban  also  the  power  of  polarif  ing.  we  mn 
perhaps,  tuppese  that  a  second  poUriaalion  «N . 
analyeie  laki  plnco  ;  and  this  may  accsant  for  tU 
feiture  which  first  itrikas  the  obeerrar  familiM ' 
with  the  polariecope—namely,  the  extraordi^if - 
delicacy  of  dietrihntion  of  colonr.  The  coloanM'' 
of  eicry  conceiruble  Hhade,  aad  beiag  Umiaooi,  M 
sliadows  are  cast,  only  darker  nhades  of  coloiir  m 
presented.  A  pnrtion  oF  any  part  of  the  anrfuetls 
th^  pencil  will  ^ire  similar  retnlts ;  bat  one  fna" 
tho  lamp  side  giTta,  aa  we  might  d  priori  inta, 
decidedly  more  pronoanenl  resniti,  ths  relractisn  <b 
that  side  being  more  marked. 

A  deacriplion  of  my  way  of  doing  the  tUog  eesM 
properly  in  hare. 

Tbe  lamp,  a  etronjg  broad-Sanaed  one.  witbnl  •  - 
Horeen,  and  about  ISiu.  high,  is  placed  f onrteen  V.' 
fifteen  inches  from  tbe  instrument,  the  latter  itol-> 
ing  at  right  angles  to  the  former,  and  to  the  ri|tt-' 
hand  ;  to  the  loft  would  probably  answer  jort  M^ 
well.  A  alideof  analysing  material — of  oryital  tfa 
diatoms— is  put  on  tbe  siage  and  f  ocusisd  aaioHli 
by  direct  hgbt.  The  mirror  is  then  TarriBd  ilnrb 
to  tbe  left,  being  occa.-<ional1y  depressed  bytbtH 
hand,  10  aa  to  keep  the  fiebl  illnminated  as  Imf  M| 
possible.  At  the  extreme  verge  the  blaek  fni^P 
will  ehoff  itself.  paiEiing  from  the  side  towardi  ttvg 
lamp  to  the  opposids  side  ;  and  as  it  goes  orv  tkK 
field,  tha  object  eeema  endowed  with  tho  poinr  tB 
giring  oat  light  of  its  own.  By  very  carsfnl  adjalfa 
meat  of  the  mirror,  this  radiation  is  brought  tekC 
maiimnm,  tha  coloara  being  gsasrally  moit  dklM^ 
at  that  point ;  yet  somatimoi  they  are  bettn  ikMR' 
by  slightly  subduing  tbe  light. 

wwh^.i)  1  condenser,  the  effect' will  be  ooopM^'. 
Tbia  haa  probably  lad  to  tbe  tailnn  rf< 

.         ko  it  seem  of  value.     A  ttrou  tm-'. 

ieoscr  mast  be  applied,  after  the  best  resalt  wMP 
he  mirror  alone  has  been  reacfaed.  I  ianginsdW 
bnpe  of  the  Boadenser  baa  aometliingto  dowitfaHif 
Sect.  I  use  a  oonaaTO-coavex  leas  fbaat  bnU's^^' 
0  monnted  that  il  eaii  bo  carried  tmder  Ihs  Sir', 
ihragm,  and  adjoited,  concave  aide  up,  dontsAlJ 
attsr,  tbe  largest  apertare  being  employed,  adji^' 
ncr  towards  the  lelt  hand.  Besides,  the  uM 
lie  capable  of  easy  adjnatnient  iaanydiw 


vely  feeble. 


'e  eiJe  being  DB*d.    My  mimr  Bl 
I  always  plaoait  at  theloweatpM 


eadilj  a 


r«l— 


i::decd,  answered  at  all  for  eevDral  months. 

OriUnary  black-ground  illumii'ution  wa-'  ar.imili.ir 
thing,  and  I  at  first  compared  what  I  hud  diecov^rcd 
with  that.  It  at  once  apticart-d  that  thr'ic  wa>  a 
difterenco.  No  mere  blaok-Bronnd  illumination  ever 
gave  an  approiiob  to  the  brilliancy,  and  variety,  nx^j 
mopt dclicali>  diitrihation  of  Coloars  shown  by  tli- 
new  light  Ouly  the  polarisoDpe  conld  do  it.  t..,i 
that  faited  to  <Ii»tributo  the  coloara  so  minii'.'tv 
Diffraction  was  once  suggested  by  an  obserier  ;  i[i' 
tbe  idea  wnfc  pat  suddenly  out  of  tbe  question  Ir-^- 
aecii:)'  that  tbe  gratind  was  entirely  black — no  hii  I 
of  t'Tit  of  any  kind — and  that  all  parts  oE  the  fipld 
wore  I'qiially  iliamimtwl.  Parthennora,  a  chaigo 
of  po:>iiiDn  in  tha  DirrDT  gave  alteroation  of  sup- 
plementary eoknira. 

Tbe  only  explanation  wbioh  recommended  itielt. 


m  the  AnuriiaTi  Jbv 


i  fS  Xiir 


tioD.  the  I 

b?  Inwcred,  and 


A  i\a.   objectirs,  with  a    B    ocular,  is  tha  M 
average  power,  so  far  aa  I  kavo  ohMrved. 

Tiie  higher  powers  shut  ont  too  mncb  light,  wA 
the  lower  admit  too  much — ths  brilliaaey  not  ImV 
fovonrable  to  minute  seratiay,  howavar  pltasiar" 
tbe  eye.  Tbe  object  mnat  be  extremely  thin,  Ott^ 
wise  the  tbioker  portions  will  lend  out  a  kiod.K 
glire,  obscaring  tho  parts  adjacent.  All  fsid 
o'ji^otit  shoald  be  mounted  in  balsam  or  damar,  * 
wi;ll  as  all  cretacroos  material.  Crystals  nij  M 
dry  ;  irdeed,  any  medium,  except  air,  so  tat  ia' — 
fcren  with  them  that  whan  it  ia  poasiblo  to  pi 
them  di'y,  thev  should  by  all  means  both 
Bntterfiy  scales  (dry)  of  all  kinds  ti 
\  oi'jiicts.  All  parts  of  rnsrcts,  which  " 
I  transmutes  are  saited  to  this  light.  _ 
I  eutes  ate  wondrrfally  defined,  and  i 
I  eiijaisitely  Niantifuf.  Tbe  haira  o 
Ideatiias,   eVm^nus,  Solaanm  mimoJ 
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lite— are  changed  into  apparent  cryHtal^,  gleaming 
iriih  lu9tra,  and  gaining,  aa  every  Bnitahle  obj>'ct 
do?*i  a  definition  of  minutitc  not  attainable  by  any 
otiifrform  of  illnmination. 

It  is  not  improbablo  thai  all  the  conditions  of 
naplete  sncoesn  are  accidentally  prc-!>eut  in  my 
iiiitnim4>.ut ;  and  that  with  many  of  a  (lifTor^nt 
pattern  (this  I  know  to  be  true  of  Beck's  ami  Zont- 
oafcr's)  ail  the  conditions  are  not  found  ;  hciico 
whtt  seems  to  be  a  thing  of  some  practical  im- 
poitance  will  remain  nnntiliited,  until  in-^trtimonts 
tneonsftmcted  with  a  view  of  obtaiuing  tho  results 
BUBcd.    That  this  can  be  dene  is  vi-ry  certain. 

Ai  to  the  valao  of  these  results,  I  will  cite  tho 
RBtrk  of  an  experienced  ffliGro:*c(>pi.-t,  who  was  at 
Dyhooae  a  few  weeks  ago.  Said  h« :  "  Tho  (fleet.-* 
in  lomewfaat  different  from  tho:ie  of  tho  polurisfcopc : 
fet,  from  what  I  hare  seen  here  tLis  cvt^nidg,  I 
ihoald  say  the  difference  is  in  farour  of  your  form 
)f  illnmination. " 

Li  eoQoInsion,  I  will  mention  a  form  of  radiation 
rhieh  I  hare  found  very  ralnable.  It  occurs  instt 
»fere  the  black  ground  makes  iti«  appearance.  The 
^ht  at  tbut  moment  seems  to  come  from  above  tlie 
lids.  A  very  nice  odjustmpnt  is  ncce-sury,  In  ord«-r 
0  get  it  at  its  he«t.  The  slide  takes  on  the 
tppcarance  of  a  bnff  ground,  the  objects  lying  hbout 
ipM  it ;  and  tbey  are  so  otinuUy  ilhiminatfd  that 
B  ilnoet  siip^matnral  distinotn'.'sii  prerails.  I  get 
ha  fffeet  wi  h  my  highc:tt  power  (1,200  diametor^), 
od  find  it  very  favourable  to  all  kinds  of  resolution. 
If  strong  coiidenKr  is  always  present. 

Oce  thing  more  occurs  to  me.  With  a  Gund- 
■oh  4in.  oVjective,  I  am  able  to  polarise  all  kinds  of 
Mint  eryptab,  often  with  startling  brauty.  ai.d 
kawe  the  fitlrl  lighted  np  at  the  same  time.  Tii'  ro 
B  an  angle,  very  dilRcntt  to  hit,  ut  which  the  liffht 
ifat  in  ^nch  a  state  as  to  be  analysed  by  cryi*talH 
if  tkat  kin'l.  I  think  it  is  about  that  of  50  from 
M  line  prolonged  through  the  axis  of  the  object- 
Hhs.  That  it  is  not  thn  fault  of  tho  objectivo  is 
ilawB  by  the  p«*rfcct  definitiou,  even  where  the 
■kar  it  luont  dirtinct.  I  think  that  if  any  reader 
ImM  be  SI iffieifntly  interested  in  tho  foregoing  to 
■iticiae,  and  offer  some  other  and  better  oxplauation 
tfthe  pLenomena  described,  the  rest  of  us  would 
Mgbul  tc  have  him  do  so. 


B  ia  tho  battery,  S  tho  iionrco  of  sound  or  material 
ex.'imiiiOil.  T  tho  telephone  or  phonoscope. 

I  iutro«luciHl  in  the  circuit  at  S  a  strained  con- 
ductor—a frtretchpd  v.'Lrfl — listtoi.iujjr  attrntivt  ly  with 
tho  telephone  to  d«>to'*t  any  ehai:go  th;it  mi^ht  occur 
when  the  wire  w:is  fjoken  to  or  t-et  into  transverse 
vibrntions  by  being  plucked  arido.  Grudually.  till 
Ih-)  wire  broke,  tbo  *>tr'iin  wat>  varied,  but  uo  v.tiact 
whatever  was  remark. d  except  at  the  moment  vsliui 
tho  wire  broke.  The  effect  was  but  momentary,  but 
invariably  at  the  moment  of  breaking  a  peculiar 
"  rui<h  "  or  ^out.d  was  hf  ord.  1  then  sought  to  imi- 
tate the  condition  of  thn  wiro  at  the  moment  of 
rnptui'e  by  replarinj;  tho  broken  ends  and  pro-siuj? 
them  tooethcr  with  a  constant  and  vary'ng  force  by 
the  application  of  weights.  It  was  foninl  tl.at  if  the 
bii)keTi  eLd.4  restfd  upon  one  another  with  a  sliglit 
l)nss".;ro  of  not  more  than  one  ounce;  to  th.;  s^uarn 
i'  ch  on  tho  joints,  Foundn  were  diatirctly  reproduced 
although  tho  effects  were  very  impcxfe.'t. 
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II THE  ACTIOH  OP  SONOROUS  VIBRA- ' 
TIO»S  IN  VARYING  THE  FORCE  OF 
AN  ELECTRIC  CURRENT.* 

Bt  Puor.  D.  K.  IIl'oh£:.s.  ; 

PE  introduction  of  the  telephone  has  tended  to  ' 
develop  onr  kuowWge  of  acoustics  with  grcnl 
■fixity.     It  offers  to  us  an  iiibtruintnt  of  uicut 
for  further  n«**aTOh  into  tho  mj^'ttri.'."*  of: 
Lie  pheucmena.      It  detects   the   pre.-cnce  of  | 
of  el«'Ctricity  that  have  hitherto  only  Ixvu 
d,  and  it  chowb  variations  in  tho  stiength.H  ' 
C  florraota  which  no  other  instrument  bus  ever  I 


It  was  scon  fo'ind  that  it  was  not  at  uli  necofsary 
to  join  two  win-*  cit.Kvise  t;  gather  to  reproduce 
aound,  V.ut  tl'.jit  unv  portion  of  an  electric  conductor 
would  do  so  '^vi  n  whi'ii  fiihtotied  to  n  b'V.ird  o;'  to  a 
table,  ar  d  no  niaTtt  r  b.'»w  complicated  thn  structure 
npon  thi^  board,  or  tho  materials  u'cd  as  a  con- 
ductor,  broridid  one  or  more  portion.-)  of  th(» 
clectriciil  conductor  were  separated  and  only  brought 
into  conta'*t  by  a  slight  but  constant  pressure. 
Thus,  if  tlio  ends  of  the  wire  terminsite  in  two 
common  nails  laid  side  by  side,  and  separated  froui 
each  other  by  a  slight  space,  were  electrically  con- 
nected by  Inying  a  bimilar  nail  between  them,  sound 
could  bo  reproduced.  The  effect  was  improved  by 
building  up  the  nails  log-hut  fashion,  into  a  square 
configuration,  u> irg  ten  or  twenty  nails.  A  piece  of 
t  tnel  w.'ktch  chain  acted  weU.  Up  to  this  point  the 
onnd  or  crro'ser  vibratioue  wore  alono  prodnceil, 
the  fint'r  infleetifius  were  missing,  or,  in  other  words, 
the  timbre  of  the  voice  was  wanting,  but  in  the  fol- 
lowing experiments  the  timbre  became  more  and 
more  i)erfect  until  it  reached  n  perfection  leaving 
nothing  to  be  desired.  I  found  that  a  metallic 
powder  such  as  the  white  powder — a  mixture  of  zinc 
und  fin— HoM  in  cnramf»rce  lis  "white  bronse,"  ai.d 
fine  luetiiliic  fi.'invs,  introduced  at  tho  pointa  of  con- 
tact, greatly  ailded  to  tho  perfection  of  the  result. 


Uha<  led  me  to  inve'tlsat')  the  effi  ct  of  sonorou;* 
Shntiona  upon  the  electiieal  Whaviour  of  matter. 
"BoBghby  Smith  has  shown  that  tho  resistance  of 
ilttam  ia  affpoted  by  light,  and  ti^irLstein  has  le«l 

^te  believe  that  many  other  bodies  are  simil-irly 
Ed.  We  know  nlhO  that  the  ro^irtance  of  all 
is  nalerially  influenced  by  bent.  Sir  William 
and  others  have  f-hown  that  tho  rcslHtancc 
ipMsaveof  onrrents  offered  by  wirex  is  affected 
ytteir  bving  placed  undt-r  strains,  aod,  inasmuch 
■  tte  eenvfyance  of  sonorous  vibiations  inducer 
^fk  variations  in  the  strains  at  different  poiut.-i  of 
^  wire,  I  believed  that  the  wire  wou!d  vary  in  its 
^■tanci*  wh<^n  it  wa4  wed  to  convf-y  sound.  To 
feintigat'^  tht^  I  made  a  rough* and-rcaidy  telephone, 
tt  m  fevudi  bar  magnet  4in.  long,  half  the  coil  of 
^aidinaiy  electro- magnet,  and  a  f-quare  piece  of 
^Mtype  iron,  3in.  square,  clumped  rigidly  in  front 
f  Me  pnTe  of  the  magutt  betwmn  two  pieces  of 
^miL  When  using  the  peudulum  beats  of  a  small 
dkwk,  or  the  voice,  a-t  a  source  of  pound,  I 
tkia  arrangement  supplied  me  with  an 
delicate  phonoscope  or  sound  detector. 
AO  thie  experiments  dctailc-il  in  this  paper  were 
liii  with  the  simplest  poskible  means,  and  no 
IfiBatsa  of  any  kind  conatruete<l  by  a  sci(  nlific 
Mmmjilrmakfer  was  employtid.  The  battery  was 
•KBple  DaBiell'e  cell,  of  3Iinotto'B  form,  made  by 
kag  three  common  tumtiers,  a  i^piral  piece  of 
Vffer  wire  being  pUccd  at  the  bottom  of  each 
(■Maad  covered  with  sulpliate  of  copprr,  ar.d  the 
Ahs  Wing  then  filled  with  well-  moistened  clay  and 
*ilv.  A  piece  of  zinc  as  the  po»itivo  clement  was 
ikiid  upoa  the  clay.  Insulated  win  .m  were  attached 
b  CiA  platef  fuad  three  of  these  cells  were  joined 
bwisa.  AU  experimerits  were  made  on  a  clor&i 
^feMBfefttie  telephone  being  us-cd  as  a  phonoi=cope 
\  dclMfe  VBrutioni  in  tho  current  and  trie  conse- 
WA  itprndnetioD  of  Found.  Tho  appiiratue;,  or 
,  *iMda  ■zpcrimciited  upon,  were  used  in  the  sumo 

I^litts  tewnamitter  ot  the  s^ifaking  tclephouii  of 
^   Tte  iketch  (Fig.  1)  will  mukc  this  clear. 
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At  this  point  articulate  speech  became  clearly  und 
di.-^tinctly  reprouuocd,  toffbther  with  its  tmibre,  and 
I  found  ihut  all  that  now  remained  was  to  discover 
tbu  btsb  material  and  form  to  give  to  this  arrange- 
uient  its  maximum  fffi-ct.  Allhough  I  tiied  all 
forms  of  pror^sure  and  modes  of  contact,  a  lever,  a 
^p^iug,  pressure  in  a  glass  tube  sealed  up  while 
Under  the  influence  of  strain,  so  as  to  maintain  the 
^rc.'sure  coustaut,  all  gavu  similar  und  invariable 
results,  but  tho  results  varied  with  the  matcriaUs 
Uhcd.  All  metals,  however,  could  be  made  to  pro- 
duce idt:ntioal  results,  provided  the  division  of  the 
motui  was  small  enough,  aud  that  tho  material  need 
do(*s  not  oxuliue  by  contact  with  the  air  filtering 
through  the  mass.  Thus  platiuum  and  mercury  are 
very  excellent  and  unvarying  in  their  results,  whilst 
kal  soon  beconies  of  such  high  robistance,  through 
oxidisation  upon  the  surface,  as  to  bo  of  little  or  no 
uac.  A  mass  of  bright  round  ehot  is  peculiarly 
sensitive  to  bound  whilst  clean,  but  as  the  shot  soon 
l>ecomc  coated  with  oxide,  this  sonsitivi-ness  ceik-cs. 
Carbon  again,  from  its  surface  being  entirely  free 
from  oxidit>atiou,  is  excellent,  but  tho  best  results  I 
have  been  able  to  obtain  at  present  have  becu  from 
mercury  in  a  finely  divided  statu.  I  took  a  com- 
paratively poiouB  non-conductor,  such  va  the  willow 
charcoal  used  by  artists  for  sketching,  heating  it 
gradually  to  a  white  heat  aud  then  suddenly  plung- 
ing it  in  mercury.  The  vacua  in  the  pores,  caused 
by  the  sudden  cooling,  becomo  filled  with  innumer- 
able minute  globules  of  mercury— thus,  as  it'Were, 
holding  the  mercury  in  a  fine  state  of  division.  I 
have  al-o  tried  carbon  treated  in  a  similar  paanucr 
with  aud  without  platiuum  dcpobited  upon  it  from 
tho  chloride  of  platiuum.  I  have  also  found  s'unilar 
t-ficctd  from  the  willow  charcoal  heated  iu  an  iron 
vessel  to  a  white  hcut,  and  coutainiug  a  freo  pcrtiou 
of  tin,  zinc,  or  other  easily  vaporised  metal.  Under 
tuch  conditions  the  willow  carbon  will  be  found  to 
bo  metallised,  having  the  met:il  distributed  through- 
out itji  puree  in  a  fine  state  of  divibion.  Iron  also  seems 
to  enter  tho  pores  if  heated  to  a  white  boat  without 


being  chemically  combined  with  the  carbon  as  in 
graphite ;  and,  indeed,  fiome  of  the  best  results  have 
been  obtained  from  willow  charcoal  containing  iron 
in  a  fine  state  of  division. 

Fine  charcoal  treatud  in  this  manner  (although  a 
non-conductor  as  a  simplii  charcoal)  haisi  high  con- 
duclive  powers,  duo  to  the  iron ;  and,  from  the 
niinuto  division  of  tho  irou  in  the  pores,  is  a  most 
excollent  material  for  the  purpose. 

Any  one  uf  these  preparations  confined  in  a  glass 
tubo  or  a  box,  and  provided  with  wires  for  insertion 
in  a  circuit,  I  caII  a  "  transmitter." 

Reis,  in  ISCO,  showed  how,  by  the  movement  of  a 
diaphragm,  iutermittent  voltaic  currents  could  bo 
transmitted,  agreeing  in  eukct  number  with  the 
KOt'OroUuH  waves  impinging  dk  the  diaphragm,  and 
thus  reproducing  music  at  a  distance  by  caulking  an 
electro- mugnet  to  vibrato  in  unison  with  the 
diaphragm ;  and,  with  an  iron  diaphragm,  Graham 
Bell  showed  how  tho  vibrations  of  that  diaphragm 
in  front  of  a  polurisL*d  electro- magnet  could  similarly 
inuuco  msigneto-curreuU,  corresponding  in  number, 
amplitude,  and  form,  with  tho  sonorous  vibration, 
und  thus  reproduce  all  tho  delicacies  of  the  human 
voice.  KlibOii  and  others  have  produced  variations 
iti  the  t-trcngths  of  a  constant  current  by  causing 
thf*  diaphragm  to  press  directly  upon  Eome  clastic 
co'.iductor,  buch  as  cai)K>n,  spongy  platinum,  &c., 
tho  varying  preseuro  upon  these  materials  varying 
tin.'  resintu^ce  of  the  circuit,  and  consequently  the 
HtiCLgth  of  current  flowiug.  Graham  Bell  and 
otiier:-  have  produced  the  same  effect,  by  causing  the 
vibiutiuns  of  the  diaphragm  to  vary  the  electromo- 
tive forco  in  til.'  circuit.  It  will  be  seen,  however, 
that  ia  the  I'xporimcut^  mado  by  myself,  the  dia- 
\  hi  agm  ha.)  bceu  ultogethor  discarded,  resting  as  it 
do;  s  upon  the  changes  produced  by  molecular  action, 
aud  that  tho  variations  in  tho  strengths  of  tho  cur- 
rents fljwln;;  ard  produced  simply  and  solely  by  the 
dirL-ct  effect  of  the  sonorous  vibrations. 

I  have  found  that  any  souud,  however  feoble,  pro- 
ducts vibrations  whicn  can  be  taken  up  by  the 
matter  interposed  in  tho  electrical  circuit.  Sounds 
absolutely  iuaudiblo  to  the  human  ear  effect  the  re- 
sistance of  the  conductors  described  above.  In 
practice,  the  effect  is  i-o  sensitive  that  a  slight  touch 
on  the  boanl,  by  the  finger  nail,  on  which  the  trans- 
mitter is  placed,  or  a  mere  touch  with  tho  soft  part 
of  tt  feather,  would  be  diatinctly  heard  at  tho  receiv- 
lug  station.  The  mof  ement  of  the  sofest  camel  hair 
lirush  on  any  part  of  tho  board  is  disticntly  audible. 
If  held  in  the  hand,  several  feet  from  a  piano,  tho 
whole  chords — the  highoAt  as  well  as  the  lowest — 
can  be  distiuctly  heard  at  a  distance.  If  one  person 
bings  a  song,  the  distant  station,  provided  with  a 
similar  transmitter,  can  sing  aud  speak  at  the  samo 
time,  and  the  sounds  will  be  received  loud  enough 
for  tho  person  singing  to  follow  tho  second  speech  or 
soug  sent  from  tho  distant  end. 

Acting  on  thi^c  facts,  I  bavo  also  dovisod  an  iustru- 
mei.t  'ULtable  for  magnifying  wuok  sounds,  which  I 
call  a  4<ttcrf'p/ioN(;.  The  microphoue,  in  its  present 
form,  coubi^rtd  simply  of  a  lozenge-shaped  piece  of 
gns  carbon,  one  inch  long,  quarter  inch  wide  at  its 
ccutre,  and  one-eighth  of  an  inch  in  thickness.  The 
lower  pointed  end  re«ts  as  a  pivot  npon  a  smill 
block  of  similar  carbon  ;  the  uppi>r  end,  being  made 
round,  plays  free  in  a  hold  iu  a  small  carbon-block, 
bimilar  to  that  at  the  lower  end.  Tho  lozenge  stands 
vertically  upou  its  lower  support.  The  whole  of  the 
gas  carbon  is  tempered  in  mercury,  in  tho  way 
previously  de-icribed,  though  this  is  not  absolutely 
ncceesary.  The  form  of  tho  lozenge-sbap'd  carbon 
is  not  of  importance,  provided  the  weight  of  this  up- 
right contact  piece  is  only  just  sufiicicnt  to  make  % 
feeblo  contact  by  iti>  own  weight.  Carbon  is  used  in 
preference  to  any  other  material,  as  its  surface  does 
not  oxidise.  A  platinum  surfoco  in  a  finely- divided 
state  is  equal,  if  not  superior,  to  the  mercurised 
carbon,  but  moro  difficult  and  costly  to  construct. 
I  have  aldo  made  very  sensitive  ones  entirely  of 
iron. 

The  best  form  and  materials  for  this  iustrument, 
however,  have  not  yob  been  fully  experimented  on. 
Still,  in  its  present  shape,  it  is  capable  of  detecting 
very  faint  sounds  made  in  its  presence.  If  a  pin, 
for  instance,  be  laid  upon  or  taken  off  %  table  a 
distinct  sound  is  emitted,  or,  if  a  fly  be  confined 
undi;r  a  tablo  glass  wo  can  hear  the  fly  walking,  with 
a  ptculiar  tramp  of  its  own.  The  beating  of.  % 
pulse,  the  tick  of  a  watch,  tho  tramp  of  a  fly  can 
thus  be  heard  at  least  a  hundred  miles  distant  from 
the  pource  of  souud.  Fn  fact,  when  further  developed 
by  study,  we  may  fairly  look  for  it  to  do  for  us,  with 
regard  to  faint  soundii,  what  the  microscope  doea 
with  matter  too  small  for  human  vision. 

It  is  quite  evidint  that  these  effects  are  due  to  % 
difference  of  pressure  at  tho  different  points  of  con- 
tact, aud  that  they  ore  dependent  for  the  perfection 
of  action  upon  tho  number  of  those  points  of  contact. 
MoreKiver,  they  an.*  not  dependent  upon  any  apparent 
difference  in  the  bodies  in  contact,  but  the  samo 
body  in  a  state  of  minute  subdivision  is  equally 
iffectivo.  Electrical  resistance  is  a  function  of  the 
mo-xs  of  the  conductor,  but  toaorous  conduction  is  a 
fuuciion  of  the  molecules  of  matter.  How  is  it, 
therefore,  that  a  sonorous  wavo  can  so  affect  the 
masd  of  a  couductor  aa  to  influence  its  electrical 


irefaotioDi.     If  ira  iialkto 


a  alMtrieal  ratutanM.    In  uir  bamofeneoDB 
~'  DCniioiu  the  effect  of  tiM  one 

, ,_ .     te  br  the  eftset  of  the  othmr, 

ud  we  get  DO  fanaliaa  <^  oaimit,  bnt  it  we  breftk 


adgeoFtheij 


(obdiTuioM  withoat  aotnall;  hmkiDR  their  deotri- 
oal  cODtiiiiiitjwe  destror  thu  ncDtnlitiBg  iDfli»iioe, 
and  we  rtnder  erident  the  (fleet  of  «Kioron«  Tibm- 
tiooi  in  Tmijing  the  dimnuioii*  of  the  mu*  of  the 
oondnotor,  ud  therefoieJ*  tutuik  iU  elmtrica)  re- 
■iatwiee,  for  we  rednoa  IV  length  at  ft  por&n  of  the 
'oODductoT  to  *  frmetiOD  of  the  laceth  of  ft  lODorons 
ware.  Ho1«iDl*r  ftotion  alone  rxpiaiiu  to  me  all  the 
(fttcti  prodnstd.  Slae  or  ehape  ion  not  affect 
them.     A  pieoe  of  willow  chanwkl,  the  aiie  of  a  pio'e 
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line  of  molmnln  wa   cindacting  power  of  mfttter.    My  warmett  thftnke  probably  aKd  la  prebiitorie  timae  for  vwtf 

acaininanifcl  by  alter-    <>r«  dun  to  Mr.  W.  H.  Freeoe.  eleatridan  to  the  Pott-  ekiDS  of  animals  ;  (be  right  hand  fi^iire  *Ih 

o£ce,  for  hii  appraeiatian  of  the  importanoe  of  the  e *        '"     '       ' 

futti  I  bare  stated,  and  tor  hii  kind  oooniel  and  ^ 

aid  in  the  praparatioD  of  tbla  paper.     I  do  not  intend  ] 

tn  lake  oat  a  pateat,  •■  the  facta  I  baTO  meotiooed  i 

belong  more   to  the  domain  of  ditoorary  tluin  in-  i 

rention.    No  doabl  inTaaton  will  we  long  unprove  i 

uo  tba  form  and  materiaU  emplojed.    I  hftTe  ftlieady  i 

iij  reward  in  being  allowed  to  mbmit  mj  reeoarehet  t 

to  the  Boyal  Sodet;. 


■peech.  I  rrgard  the  action  ft«  followe:— If  wa 
have  two  aeparats  oondnotore  joioed  timpl?  b;  mn- 
tftot  thi*  contftot  offen  a  certain  reaiitanoa.  Now 
wt  on  Tfti7  or  leeian  tba  raaiilanoe  b^  inoreaaing 
Um  preunre,  tbna  brirgingmore  pointa  in  contact  or 
eloeer  proximity.  Now,  aa  I  employ  a  oonttant 
preerara  on  the  oontftct,  which  is  ei*ct1y  ooder  the 
■an*  infloanoe  of  the  nbralintu  aa  tba  point;  of 
ConUot,  more  pointa  or  oloaar  proximity  can  only  be 
.  obluned  through  tha  moleanl&r  ewelling  or  moTemeet 
of  the  OODtaot  poinle. 

If  we  Kitume  ft  line  of  moleonlee  at  the  point  of 
Mntftot  of  tha  the  minnlo  maatea  of  condncting 
mattn  in  tbcir  neatral  eonditina  to  be  arranged 
thai— OOOOO,  they  will  ftppeu  thni  nnder  com- 
preeaion  —  OOOCO,    and   thni   nnder   dilatation  — 

In  the  former  ouo  the  aleabrieal  THittaDoe  wonld 
be  leH,  and  in  the  latter  case  more  than  in  the 
normal  conditioo.  Hence  wa  nhonld  get  Tariation 
in  their  eleotrical  reeietanoe,  and  thus  eonorOD* 
waTee  c*nld  rary  the  itrengtb  ot  an  eleotrio  onrrent, 
and  the  TariaUona  of  tha  aleobric  current  oan  be 
made  to  reprodnoa  aonoroai  Tibrationa.  Theie, 
howarer,  wonld  only  prodaoe  the  reeolt  in  a  oerlftin 
line.  My  boriiontal ;  but  thoae  perpeadi 


A  PLIKT  FLAKE  AITD  ITS  STOBT." 
Bt  W.  Q.  SaiTH,  F.L.a. 

THE  aint  flake  iUnitratad  in  Fig.  107  waa  picked 
up  a  week  or  two  ago  by  the  writer  on  the 
^oaeez  downe  near  Eaatboome.  Similar  Sahei  ot 
nint  are  tai  from  nnoammon  at  the  place  mentioned, 
nnd  they  are  to  be  tonnd  in  certain  poiitioni  all  orer 
Britiun,  and  probablj  indeed  otbt  the  entire  world. 
Flinta  wbiob  han  natarall;  bnrtt  or  beoome  iplin- 
tered  in  their  original  matrix  of  chalk,  or  hare  bean 
Iroken  for  road-making  by  the  roadgide,  are  to  be 
-sen  ftlmott  ererywbere,  bnt  the  worked  flint  illos- 
xatod— a  acraper— differi  from  these,  imumuoh  ae  it 
\ia&  car^fnlly  worked  into  abape  by  human  hands 
-□methanunda  of  yeara  ago,  and  probably  before 
rfiBtaL!  were  known  in  thii  ooontry.  Mr.  Erana  has 
[Ompnted  that  the  more  recent  of  these  inttmmcnta 
of  atODB  were  made  1000  to  ISOO  yean  B.C.,  and 
(ontinnea  :  "  Hawmnchfarther  baoktbairnumigbt 
'    carried  it  a  impoiiible  to  lay." 


id  the  lowarfignre  ill 

j  the  back  it  uoworked — i.e.,  pi 

>lBin.  Many  of  the  worked  Sinta  naar  Eaal 
ibDW  part  of  tba  original  omit  ot  ttie  flint, 
thA  Afwm  nnw  nnder  deeoription.    When  oni 

in    prooeu    <^   mannfaotnre  tba 

etrock  from  the  faoe  tor  tome  reaaon  fell  aba 
■topped  aaddenly  at  the  point.  A,  leanng  a  i 
the  original  deoompoeed  omet,  wUell  li  deal 
on  the  eeetioD  at  B,  and  aln  wen  ewrerad  with 
on  the  front  and  eide  riew,  F,  Q.  How  loi 
thickneaa  of  cnial  required  for  ita  formatioi 
the  flint  waa  (till  in  t^  chalk  it  ie  impoaaihle 
but  the  time  that  hai  paewd  emoe  the  flint  w 
worked  haa  been  aafficent  for  tba  formatio 
aecood  and  muob  thionor  white  poroua  and 
lanoDua  erut,  aa  aeon  at  C  C  in  the  aeotioD. 
On  a  freahly  fraotnred  flint  it  ie  probable 
Tegetable  life  of  any  aoit  conld  eiitt,  bnt  ae 
tha  enrfaoa  becomee  roughened  and  abraded 
weather,  a*  on  old  window  glaia,  yagetable  I 
low  order  g^na  a  footing,  u>d  more  or  leaa 
tha  decompoaitioD.    So  abaorbent  of  p    '  ' 


e  old  and  deoompoaad 

re  after  being  pla 
a  dry  etate.     This  slight 


being  plaoed  in  wal 


weigh  1-I2th  m 

when  in  a  dry  I . 

ii  anSsient  to  rapport  a  few  nniaeUnlar  all 
other  pUnta  of  alow  order,  Qrowiuf  on  oot 
'"    -    "'-'  there  are  no  leaa  than  foor  liohan 


g  tha  I 


and   thus 


■  ult,  WDold  b 


Ik  half  Tibra. 


.  the 


n  the 


oe  ot  eharooal  and  the  oondnotiEg  Uoe  joined 
to  bolb,  we  ihoold  bare  inlerferanoe.  The  coo. 
trary  takes  plaoe  the  mor^  oontaols  we  have, 
and  the  more  Taried  their  diFaetion  on  tha  aama  the 
londer  and  porrr  tha  aoand  beoomea.  Henoe  there 
'  is  no  interference,  and  oonuqneDtly  the  whole  mari 
mubt  swell  and  diminieh  equally  in  all  diraotions  al 
the  aame  ioatant  of  time. 

Tba  tube  transmitter,  which  I  oxhihit  thii  erening 

SM  Fig.  2),  consiita  of  an  exterior  glass  tobe  2in. 
ng  and  )in.  in  diameter.  In  it  are  four  eepsrate 
pieoet  ot  willow  eharooal,  each  lin.  long  and  two 
terminids  of  the  same  material.  Tha  t«rmioalB  are 
fiutened  in  the  tnbe,  and  connect  exteriorly  with 
the  line  and  interiorly  with  the  four  loose  pieoes. 

Here  A  is  made  to  press  on  B,  C,  D.  E,  and  F, 
nutil  the  resistance  offered  to  the  electrical  ourranl 
ii  about  one.third  that  ot  the  line  upon  which  it 
ii  tobe  employed.  It  may  be  attached  to  a  reaonsnt 
board  by  tba  ends  A  or  F.  If  tha  reetdt  wo' 
limply  due  to  vibrations  we  should  bave  A  and  B 
making  greater  costsct  at  a  diSirent  time  from  E 
and  F,  aad  conuqaent  interferenne.  If  it  wai  e. 
■imple  shaking  or  moring  of  B,  C,  D,  E,  and  F. 
it  could  prodnee  no  ohftoge,  aa  if  B  pressed  more 
itrcngt*  on  C  it  wonld  be  leas  on  A,  and  also  ir 
the  tQbe  was  attached  by  the  oenire  we  ahoolii 
bave  no  effect  j  bnt  it  tba  effeot  ii  due  to  a  awelU 
ing  or  enlargement  ot  B,  C,  D,  F,  F,  it  would 
make  no  dillerenoe  where  it  ii  athached  to  tbc 
resonant  Iward,  aa  ii  aotnally  the  oaae.  Agaio 
reduce  the  pceasura  of  A  npoa  B,  &c.,  until  thej 
are  not  in  contai^t,  and  no  trace  of  earrent  can  tn. 
peroeiTed  by  shaking  the  tube.  The  instant  tbi- 
sonorous  ribrationi  pasa  in  tha  tube  there  ih 
electric  contact  to  a  remarkable  degree,  wluch  oonlrl 
onl^  haie  taken  plaoe  by  the  molecolea  enlargiuj: 
their  sphere  nuder  the  mflnenoe  of   the   sonoroa- 

It  la  impoesihie  to  say  what  can  ba  the  applioation^i 
or  the  effecte  of  the  diaeorcry  which  I  hare  bad  thf 
hoaoot  of  bringing  before  the  B«yal  Sode^,  for  the 
whole  queaUon  has  bean  itndied  with  erwie  materiala , 
and  Bcareety  auffleient  time  has  elapsed  to  enable  me 
to  consider  ita  oltimate  niee.  I  do  not  itKbn  to 
assert  that  there  is  anything  io  what  I  hftTe  brangbt 
forward  that  is  superior  to  or  equal  to  other  traoa- 
mittcrs  need  for  tetepbany.  It  is  as  loud  and  far 
more  sensitjra  than  any  I  faHre  yet  heard,  and  it  mft>' 
■""  ' aaed  bj  mnltiplioation  of  tnnsmitting  cod- 


blaok  patehet  at  Dtbecefor*  belonging  to  Ta 
nigrraceni  are  inrariably  sterile,  •■ 
email  oliTaoeouii  postnlei  at  E,  wl 
long  to  the  rudimentary  ooodition 
Lecanora  gibboift.  Onthepieoaof 
orust,  howerer,  and  wltara  mofo  i 
letftined,  the  n]<nitnT«  eoablea  I 
parella  at  F  F  to  grow  with  oons 
and  parfeet  Inxnriftuoe,  and  eren  I 
pBilala,  G  Q  (a  lichen  oommonly  < 
to  trees),  to  obtain  a  seoareand  pei 
foot-hold.  Who  can  tell  how  ma' 
thousanda  of  years  must  pau  awa; 
the  worked  eorfaoe  of  the  flint,  whi 
from  phehistoric  timm,  will  be  in 
tion  ready  to  recuTe  the  paraeitea 
atiog  on  the  fragment  <a  the  fi 
BDcient  original  orust  P 

It  may  be  aiked,  bow  is  it  kno 
this  fragment  of  flint  was  worked 
in  times  dating  back  to  extieme  an 
The  reaaons  are  sereral.  1.  Bad 
meats  of  similar  form  are  still  mad 
Esquimanx.  2.  Worked  flinta  si 
spot  where  tha  blow  wa*  admi 
which  strack  off  the  Sake,  aa  at  H. 
flakes  display  a  oonchoidal  carte 
"  bulb  ot  peranision  "  on  tha  ptua 
at  J.  4.  Xhey  are,  aa  a  rule,  trii 
worked  on  one  side  only ;  ftnd  S.  El 
of  the  fftoa  shows  a  dapression  (i 
which  oorreBponde  with  the  bulb 
cnuion  present  ou  eaoh  seoonda 
wbioh  has  been  strnek  off.  Oeolsl 
erolutioiiiBte  are  alwayi  asking  !• 
they  are  always  stating  that  the  til 
biatorioal  period  has  not  been  snffi 
bringing  abonl  cbangea  of  any  ms 
In  til*  Sussex  dowia  fliniwe  hs 
an  instance  of  how  "  geological  i 
The  flint  illnatrated  was  without  donbt  worked  taffioient  to  prodaoe  a  snrfaoe  on  a  flint  aui 
lUlo  shape  on  the  spot  were  it  was  tonnd,  as  it  was  i  the  growth  of  one  of  the  most  humble  of 
picked  np  on  ■  known  British  camp,  and  was  in  whilst  time,  dating  from  remots  prehistoric 
company  with  ■  large  number  of  other  stone  im-    is  quite  unequal  to  any  aaeb  result. 


r    first    sight    it    seems 


and    flakes.  

'E:'",j'"^,''Er"°\!  "^*  ^^  ""i""*'  of  iHitiquity  i^j^THE  TOOLS  AND  TOOL  POST 

iboald  a  till  boroatiDg  on  the  aurfftce  ot  tna  grass,  ..^^^  ..  *  «      ,  „     i;i_ 

.ud  neatling  amongst  the  oommon  plants  of  clmlky  T?OK  '^P?tT'""^.  ^"^'^'^ 

downs-    Tha  inrri»*>il  where  Uiia  flint  was  foond  13      by  the  lathe,  no  greats  necoasi 

raria*  from  an  inoh  or  two  to  ft  foot  Or  more  in  '"'^'^'^  *5";;K  tool 

Uiickness,  and  one  would  imagine  that  in  a  minimum  «'  thirty  and  of  ten  yf  ft 

number  ot  yeara,  amoonting  io  3,000,  the  deoompo-  ™  '"'""F  ■""  ^  ^ 

BitioD  of  the  plants,  the  action  of  worms  and  their  nioe^  of  shapoor  fitna 

as  dasoribed  by  Mr.  Dsrwin,  aod  the  dung  ot  "™'  '^  «»*I  ="?'' 

--'-"- ^malB  would  ere  this  bare  effeo-  want  ot      -  "    " 

oftheeiiofigarodfromBiiiht:but  to  condi 
'  'lare  Fooi 
the  Chiltem 


logreatei 

oota.     T 

e  to  UHi  cnltiE 

practical  failii 

0  meet  the  exact 

letftls  will  reeomf 

A,  both  in  coaUnnity  ftod  i 

...jy  the  heftt  oE  the  cot  and  of 

ig  BuriacBs.     The  smallest  wort 


I  tuallyoOTeTedflintjoftheeiiofigarodfromBight;  but  ,,         ...           _,             „,            „    .         . 

'            ■■theoftse      I  bare  fonnd  many   worked  on  the  cutting  suriacBs.     The  smalleat  wort 

[e  Chiltem  Hills,  rating  on  the  surface  ot  t?''  '"^"8  ,'?°/^"J^  }"  T  1 1**  ."^T 

wherp  the  earth  h»d  i^en  thrown  oat  in  'tank,  the  slot  of  the  tool  post  of  Ae  MiM 

prelSstorie  times  for  the  formation  of  hnU.     When  '!""?».  1»^  «'.'»  ""J.  *'^,T'^','?°^ '^ 

flinta  are  fint  taken  from  the  chalk  they  are  en-  dimenaion  eaeily ;  Ij     -  IJ    steel  U  not  e 

cmated  with  a  white  external  slratam  wbioh  is  doe  £'«■'">••/"*'■«.?": ''''|!Lri?",£r''Sit 

to  the  deocmposition  of  the  flint,  the  deeomporition  for  use  of  the  lathe  is  expected.    Tto  post 
taking  plaoe  from  the  oatiide  inwards  ;  if  a  flint  * 
'  freshly  brokeo  it  ahow 
---  whieh  will "~  "" 


tacU  ii 


utityi 


'  intensity  ;    the  loadnei*   ii  s 


present  limited  by  the  capsbilily  ot  tiie  leoeirer. 
The  materiala  at  my  diipoial,  and  the  arrangemeot 
ol  them,  hiTe  not  yet  neon  auffioienUy  atomed.  T 
only  wished  to  show  that  is  poaaible  to  tranaoiit 
dear  and  intelligent  articnlata  speeok,  aod  to  render 
andibta  aimcdB  which  bave  hitherto  been  inandibk 
'by  the  operation  of  aonorona  ribiationi  upon  the 


a  bUck  or  eoloui«d  inlemftl  ="  hardly  ba  too  beft-ry ,  whjie  tb«y  oan  es 
length  become  which  weak-  For  a  .18ia.  lathe  it  doe*,  n-  ^- 
.'ii f  11 j.~    the  slot  in  th 


_.._,.     ..  .  .w  turn  at  ienHbu  wnuuo  Huiuu    ,t      V  .  .     Li.  t  ija' 

and  poroellaoeona  by  the  deMm[K)aitionoI  the  snrfaoa    ^ha  ilotjn  the_posl  ^^ 


oil.    ain. 


AU  t^  worked  fliaU  on  the  anssex  downs  are  wMte  ^^^  "Q*" 

from  their  m»ny  long  years  ol  axpOBore,  *"  "U  k-v^e^  ™    ~. 

In  tiM  aooompanying  illnstration.  the  left-hand  l'"""    "'■""J    """■'! 

Bgiir«  ibows  the  front  and  worked  faoe  of  a  Bint  Moelteooe  of  workmiuisl  . 

^ ' nor   beary  oats,   will  result 


of  a 


•  Wa  an  ladabtad  to  tba 

kKMiela,  bom  wUoh  paper 
lansecltheblodc 


oortasy  of  t] 
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OBOTITD  nPB  WkKNCHifS. 

antoa  In    Mr.  C.  Colamu,  ot  Hon  ^ 


OnOJULU^     lU     a— ___  1.1,-  *_,_  «t 


In  tlu  qoAlul  worda  of  Sir  Thnmu.  Brawn,  in  hii 
Baligio  Mediai,"  we  ta»j  uj.  "  There  ii  muio 
hereTSr  there  ii  bmrmony,  order,  or  proportion  j 
maT  nwDtua  the  mune  (tf  th» 
veU'Ordered  motioiiaj  Kod  regalftr 


ntbthat«ftb«nuU«rikw,  _  _ 
k*  hold.  tlM  Borameat  of  tba  hudle  t,l» 
I  tha  bok  to  |»nu  tium  th«  more  doKly 
r.  TbeimNrfuMof  tbojkwkreoomiKftieii 
mt  ilipping,  ftotl  a  thi«»d  may  alio  be  eut 
>lww  oompttioiii,  BO  that  when  deaired  the 
m^  ha  made  to  aeUa  a  nipple,  and  aoiew  it 
ito  plw»,  withont  marriig  or  injaring  the 
The  jawB  to  amrlj  inoloM  the  pipe  that  ■ 
i>og  grip  maT  be  had  withont  daoger  of 
[  or  breaking  tha  latter. 


day-    For  doea  not  tbii  optioal  sipreuiaa  ot  oc 
remudne 

Ot  Dota,  witli  DUBT  a  windiiur  bont 

Ot  linked  >w«itn«i,  1di«  dr^  oat, 

Untwirtliig  aU  tha  ehafnt  that  tie 

The  hiddia  wnl  ot  harmou;. 

If  we  DOW  aeleot  adiuDnantiulerral.  eneb  ai  tbe 

leooid,  JOB  Dole  how  extremelj  oomplieatad  ii  tbe 

Ignra  on  tba  eoreen  ;  it  ii  nothing  bat  an  interlacing 

Htworkof  liBM  of  light,  with  oTerf  InminoBa  thraad 

in  a  eUta  of  eaaieleu  nnieit.    In   taet,  the  ooa. 

pleiitr   ti   the   figure   inoreaMi    as   tha   oonoonl 

"ijwna,  and  the  leetleuneu  of  the  Sfore  growi  ta 

u  tniing  beoonee  imperfaot.     Thia  large  diagram 

hisb  ii  bnng  behind  me,  gina  tou  at  a  gUnoe  Uu 

ignree  prodnoed  bj  TarioDi  moeioal  intarralB  and 

ihi  phaaea  those  fignrea  paia  throngh.     I  hare  pnt 

^rer  eaoh  Sgore  the  name  of  the  intarrat  repr        '  " 

>tra«f*<- 1.--!-^.^-.! — r 


CraalioB  to  thaitodant  of  natara 


we  ma^  hear  the  mneia  of  thair  miutb^  ..^  .u. 
enralj  ie  ona  of  the  ohanu  of  aoientifle  inqnirj.  Bj 
exalting  onr  oDneaptione  of  natore  it  widena  our 
mental  hoiiiOD,  and  InerMtaea  onr  eapaeitr  for  Intel- 
leotDBt  enjojment  of  tha  bealthiMt  and    hap^t 


'  The  tandenaj  ol  motion  la  to  aaiDma  a  rlirthmio  ohar- 
w,  whether  the  ~"'— *-i  nni  nf  iiieiiii  iii  iiriiiLiluuiilai. 
t  ihook  whlcli  anr  bod;  noeiTsa  attar  the  Initial  dle- 
■buinliai  inbildia  kIto  a  fiDal  ranltant  motion  ohich 
la  hath  vlbratoTT  and  iwubnmoiu.  The  Tmliue  of  the 
-  — '  -  lid  tlmea  ot  the  dUterent  trpaa  ot  lOmtlDn  are  ulTcn. 
it.  Oleik  UaiweU  remarka  ia  hia  artiale  as  "  AEoma,-' 


md  tba  ral 

i'°f,to' 


tbeo( 


Th, 


oEribratioua  eoimpoD- 


■ffP-lil 
[Qirsii  I 
Tho  P^ 


linntta'  grinding  beUig  all  that    . 

Lha  impleinent  id  good  working  ordi-.     

edge  eonaiata  of  a  ojlindrioal  piece  of  best 
I,  which  ia  qniaklT  adjaatad  to  the  pipe  by 
basrew,  Bndwbieh,aiehown  in  the  illastra- 
I  two  edgaa.  Whan  the  edge  in  oae  ba^ 
all,  the  Ut  oan  be  rBTeneil,  and  it  will  be 
at  tbe  frifltion  on  the  lower  edgt  ha^ 
1  the  one  not  hilherto  oMd.  The  bita  are 
DOfed,  and  maj  be  re-RTOnnd  notil  worn 
len  thej  nm  be  replaced  bj  any  mechanit 
iply  piaoea  of  roand  oaat  ateel  with  an  ok- 
'el  edge.  Tbe  thnmbecrewa  haie  aqaaie 
and  are  naae- hardened  to  inanre  durability  ' 
tntppreadiogat  Ihepoint,  andganerallytlM 
ide  in  an  excellent  and  sabetaatial  mannrr 
ler  parlicnlara  addraaa  the  manurHotDrera 
'■ncnaat  and  Hanle,  213  and  215,  Soalb 
Kl,  Philadelphia,  Pa. 


AHALOOT  BETWEEIT  LIGHT 
AHD  SOUND— V. 
Bt  Prof.  W.  P,  fliuRn-r. 
.  leare  than  facta  in  jour  handa,  the;  mna( 
keo  for  what  tbey  are  worth,  Hfjil  coTicln< 
It  onlj  to  be  drawn  from  them  with  eiirenic 


the  ratio  Ib  .  ,  _,  . 
third  4  :  5,  and  so 

Heeond  tha  ratio  ia  8 : 9.* 
Is  it  not  Tcrj  beaatifnl   to  notioe  the   pointe  oF 

(ontact  in  the  karmont  of  ooloor,  ni»io,  and  form, 

the  aimplait  nnmeriod  relationahipa  giring  ns  thb 

Greatest  sense  ot  pleatnre  P    The  great  Eider  ang. 

iieatad  that  the  reaaon  tor  this  was  to  be  tonod  in 

ibe  tact  that  we  eiperienoe  less  tati«ne  in  attampt 

iig  to  Dantrel  simple  oombioations  :  tint  Helmhidts 

IB)  shown  the  trne   phjiiaal  basis   of   harmonj' 

rivides  in  the  taot  that  the  "  material  ear  does  pre- 

<'i-el^  what  tha  matbematieiaD  eSeota  bj  means  oT 

t'ourier'a     theorem,     and     what     the     piaooforte 

ucoompliehea  when  a  ooatnaeit    maaa  ot    tonea   ii 

vreaented  to  it.     It  analjaaa  those  waTe-formt  whiob 

nere  not  origiaall;  due  to  simple  undulationt.  intc. 

L.  'um  ol  simple  tooea,  and  feels  the  tone  dne  to  each 

"puralo  aimple  waie  aeparalelj,"  and  this  irrespeO' 

el;  of  tha  taot  whathar  the  sound  issued  tram  th( 

itrument    as  a  oompoand    tone,    luoh    aa    thai 

letded  bj  a  bell,  or  was  the  result  of  the  mingling 

o'.  two  or  mora  aimple  tonea,  such  aa  those  jielded 

bf  oar  tuning  forks  jutt  now. 

And  now  tbe  question  arises,  is  there  an  analogy 
bitwsaa  the  eye  and  the  ear  in  the  perMplion  ol 
c4inpoand  oolours  and  oompouod  lone*  F  We  fear 
we  must  answer  no.  The  eye,  so  far  at  least  a>  we 
kiow  at  present,  is  unable  ti  deoompose  the 
idmponod  ayatema  of  Inminona  warei,  whioh  give 
riie  to    Tarions  compound  oolonra.     As  Eelmholti 

romarka,   "  It  eiperienoea    from   them    a    ainole  „  -  ■ 

iiianalyaahla,  aimple  aenaalion.  that  of  a  mixed  no  right  to  eipaet  aar  deflalta  nnmarisal  relations  among 
«loor.  The  eye  W  no  aenaa  of  harmoBv  in^K.  f"- "'MengSaltt. bright  Baeaota  na."  Kotwfth. 
;^m-m— tfnV/.t£.l.."  B  .  "™?  '.,'"  •  ',  ■MdiaKtheooBolnalonUraaarriwdat.Kr.  O.JohnatOBe 
,oma  meajiDg  aa  the  ear.  But  we  oan  hardly  g>re  ]  ^^^  o™]i««tlon  with  ProtaaaorTiieoa  Beyaolda, 
nir  aMent  to  the  great  maatcr'a  words,  when  he  ,ubliihwl  in  tha  Phil.  Mif.  so  long  aince  as  April  and 
i-njB,  It  IS  indifferent  to  the  aye  whether  tbia  .mly.  1S71.  two  ptotooBd  papara,  '—  y——  »i.—  •>.-i- 
lEtied  cotosr  results  from  the  union  of  fundamental  i  impartaiioa  deaarraa,  wtaam  " 
ccloun  with  eimple  or  with  non-simple  ratios  [that 
I?,  tba  ratios  of  tbe  Tibi-ation-nombara,  or  of  the 
wwe-lengtba,  whieh  give  riaa  to  tbe  eensation  of 
ci'lourj.     There  ia  no  music  in  the  eye." 

Ie  this  10 !  It  we  f omith  tha  eye  with  a  prism 
ard  thus  analyse  aome  lorely  oompoand  eolenr,  we 
nhall,  I  think,  in  general,  find  that  thera  ii  a  eimple 


at  CUorooliromio.Anhydiida. 

he  "  Encyiiinpiedla  Brltannioa." 
Iiy  the  roola  of  a  oartaiu  eiiaiitioD,  tha  lorm  ol  whioh  de- 

"Incurttla  eioeptloDally  ilmpleouea.aa,  tor  InaluiM,  In 
ihat  of  a  onitoTzn  rtrinj  itreUhed  brtweoa  two  Ibed 
points,  the  rooti  ot  the  eqaaUon  are  oonneoted  by  aimple 
jiritbmetical  lelatiou,  and  it  the  Internal  etnetore  o(  a 
Eaoleanle  had  an  analogoaa  kind  of  almpihd^,  we  might 
r<pect  to  find  in  tbe  ipsetnua  ot  the  mdleoole  a  seifsa  o( 
Iriirht  linaa,  whose  waTe-lengtha  are  in  simpla  arith- 
metical ntioa.  But  U  we  sanoea  the  moleoole  to  be  ooa- 
"tlluted  SAcordiug  toaomedunrant  type,  as,  for  iwrtamm. 

"-■ '-  tie  ankere,  or  if  iteoaslst*  of  a 

In  (hdr  plaeaa  by  aUraotire  ■ 
'  ,  ot  the  eqnaloon  will  not  kjei_  .    .   . 
by  any  ^apU  relations,  but  eaoh  mi 


•i  stoma  kflpt  In 


■a  ware-lengths  ot  the  bright  Unas  ot  a4 
were  touad  by  erperimant  and  mathOi 

Bydrogen. 
r.  SIOBsr  t 

act  ot  the  papers  referr 
rnm  of  QhtoTbohramiD-, 


niatioslly  diaoaiBed.    Thetwojriises  w ._,_ ^ 

Anhydride   and  Hydrogen.    In  a  raoeat    letter  to  the 

'  writer,  Kr.  Sloner  slrtathotollowlBglBterestlng 

'  ot  the  papers  referred  to : — "  In  the  Absorption 

.  _  r-     .         .    .    i,^[j^  „  obaorrad  105 

31,    all    haimonloi  of  a 

l1  motion  In  the  gas,  whose  parledle  time  ia 
piubablB  error  ot  about ,),  ot  this  tsIds.    Id 


Letm 


low  din 


tyoiir 


I  this  relatiooa 

symmetry  of  form  as  w 
>onbtless  harmony  in  the  three  grest  di-     " 

art— painting,  mnaic,  und  arohiteoture—  .  "■ 
lately  npon  a  phyaieal  basie.  tl 

sible  to  oblain  a  real  optical  eipreesEon  of  *" 
ical  interrala.  This  was  first  accamplisbed  ' 
..: 1.  imployed  tuning  forks,  ' 


Dstitnents    of    tbe     miied     aolour.     Take,     for '  ^  ,„ 
.mple,  this  beautiful  purple  yielded  by  a  solution  I  ihii,  T  li  the  time  light  takw  to  sdranos  o 


it  permanganate  of  potsi 


mbera  of  tbcae  oolours  closely    i 


0  of  tht  i 


^iooahip  which  brings    Titration  numbera 

as  welT  aa  colour  and  ■ 'r-inda  to  that  ot  a  fifth  in  mi..„..     ™. „„,,,„..      ,-  .         ,  .  ,     -.      v„    ^w™ 

I  matter  ia  worthy  of  more   eihanatire  inquiry,'  '  ■™-    '-' — '"~     "'    "- '"    '' ' 

i  oertaialy  it  would    not  only    bo    ■Htbetioalli 
interesting  bot  practioally  osefol  it  we  eoold  rely  on 

, _._„ , ^u<h  an  analogy,  and  thus  daoido  qnestiona  of  tiatt 

rhicb  little  mirrora  were  attached.  By  "'  ^  ^^''  proper  use  of  oolonra  in  decoration  and 
abeaasoCliKHfiom  one  ribrating  tuning  if  i»  by  comparing  them  with  their  mnaioal  equiTa- 
otb'r,pUced  at  right  anglea  to  the  fin  t,  '"'f-  Lika  music,  oolonr,  ae  Baekin  rxmarks,  "  ia 
"-'"'   —    -■-   ■    ^  I  wildly  relatire,  eaeh  bus  in  a  work  being  altered  by 

'-     -■--■■  d  in  other  placea," 


nnatadtn 


aelect. 


it  right  angli 

light  are  obtained,   whicL 

*9  the^  combination  of  forks  > 


;n  fact  tbe  opUl_  , 

!WB  hear  troni  the  . „ ^ 

are  here  n  yary  beautiful  amngemeot  for  L 
lasa  CBrras,  tha  forke  beisg  aueUined  in  ' 
■ymeana  ot  electro- magneti,  and  a  beam 
betrie  liaht  being  refiected  from  one  fork  ; 
«,  and  tEenoa  to  the  white  screen  behind  !  ' 
■a  Srit  pkea  wa  will  lelent  two  forks  in  , 
stittheBOstperteot  harmony  obtainable,  ' 
>•■  Bpon  Oa  screen  tbe  simplest  poatible  i 
asali,  a  drola  gradually  changbg  td  an  1 1 


.  by  the  alrenglh  of  tL 
re  in  d  ISIereot  parts  the  p 

„ , haw'as'aarorB 

ofaTlDlln  string  atrookntailybnt  not  qnlta  ftluof 
ingtb  from  one  end.  The  iiaiiiiliTaaisi  goes  ar*~- 
>ni>  h*' iiAv>*»  le  la  hist  A  fwBA  nf  ifenli^ 


ordlaanly  far: 


lera  are  otker  modsa  of  ibowing 

msde  by  Sir  Chsries  Whp-'-"- 
Dtura  tahlai  also  a  dnip] 


Ll>y.]oiu' 
derloe   made 


a  ease  ol  l£aiitll7.  for 

rermt  In  the  OUon^nmiorAnbydrlde  from  what  It  is 

the  TioUn  striar.     Tha  law  ol  motlas  Is  thsrsfete  In 

QA  w&T  relabht  to  tJist  ot  ths  atoressld  point  on  a 

In  hTdrojTon 


rloUn  Btilng.  but  m 


■mall.    This   tnndamantal  motian  Is.  tlietefore. 


'  npflated  rather  more 


liUIoni  ot  mllllDni  oi 
.  the  molecDlei  ot  the  gu.  Kow 
Mini  two  OT}na  pipes,  dosed  st 
with  their  mouths  idosa  togethei 
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THE  IHSTITUTIOK  OP  CIVIL 
ENOnTEEBS. 

AT  tbs  neatiDfc  ot  tkii  Inititalioii  an  Tnesdar, 
Mar  7th,   Mt.   Batemut,   Pittident,  in   tba 
cbaSx,  the  paper  rsad  wu  on 
The  Oolutraotion  of  Btetm  BoUaia  Adapted 

for  V^ry  Hlgli  FreaiuTei, 
by  Mr-  3*mm  Fortauua  Flannery.  In  tha  dls- 
onuian  toJlawinB  a  paper  on  this  tahject,  raid 
btfara  the  InititotioD  of  Narftl  Architccta,  Mr. 
UeFarlana  Oraj  compared  the  relatire  econamy  of 
preaent  and  foTmar  eunim,  ihoiriiig  tbat  in  formor 
pimotice,  tlu  boiler  preuore  wai  25tb.,  or  401b. 
•baolata  pmuira  por  tquare  inoh,  yiBlding  6  h.p. 
for  a  eartain  qnauti^  li  ooal ;  bul  that  noir  witb 
6Slb.  boiler  pnaatire,  ei  801b.  abaolute  pressure,  for 
the  aune  quantity  ot  odkI,  the  recnlt  was  S  h  p. ; 
tbat  wai  to  a».  tbopreaiDre  bad  been  maltiplied  by 
2,  and  2  added  to  tha  6  h.p.'  And  from  thin  com- 
pariMB  and  frnm  ealonlation,  Mr.  Gray  inFeneil 
tbat  "Uieb.p.  inoreaacd  in  BrilbmsticalprDgivisioii. 

"  "■  '~   ~  trical  pro(ire»iion,"  and 

"^^'-     -'Q  the  eqnara  inch 

, J,  „.enif  thiitpr»8iura 

ooald  bo  oarriadwitboDt  additional  drenback." 

Tber*  waa  at  preaeat  no  proof  iliac  practical 
diSoulte  would  rednca  to  lo  aorioni  an  aiteat  tbo 
UieoratiEBl^  gain  fncideDtal  to  inoraased  presanre 
and  etpaniioD.  Awamtog,  )ia<reT«r,  that  by  increaa- 
JDR  the  preuot  bailor  pnaBure,  and  adopliag  luit. 
able  expanaion,  it  wonld  be  poaaible  to  incraaaa  tbo 
economy  only  20  p«r  cent.  The  adiantaga  at  aca 
would  be  moat  important. 

No  doubt  could  be  ttronn  an  tbo  atatoment  that 
bollera  o(  the  exiating  typea,  eapeoially  marine 
boilera,  would  not  carry  much  higher  preMurea  than 
tbej  were  now  snbjoottil  to.  evim  tbougb  the  usual 
factor  of  safety  might  with  propriety  be  redncfd ; 
the  limited  apace  allowable  on  board  ebip  for  boiler 
room,  and  th«  oeceuity  of  occapying-  that  apace  in 
the  moat  eoanomical  manner,  left  icaroely  >□; 
eboioe  aa  to  the  eitenial  aiza  ot  eaeh  aeparate  boiler, 
an.!  the  aiie  batig  thoa  dictated,  the  preaanre  to  bo 

no*e  ot  the 

riTsltinft  it.  By  an  exteuaion  ot  the  heating  anrfaee 
in  tclation  totbegiateanrfaoe.  ao  that  the  tempera- 
tore  o!  the  eaoapiog  gasea  might  bo  reduced  to  a 
mmimDm,  the  eraporative  eoonomy  of  all  bailers 
might  be  made  naaUy  the  aame,  bnt  a  boiler  baTing 
larourable  diapoaition  ot  the  anrfacea  would  more 
raadlty  ba  adapted  to  aueh  rednotioo  ot  the  leoipera- 
tare  ot  the  eeeaping  gaaea,  and  the  maiioium 
effleiene^  eonld  aooordiiui}  b«  obtained  in  anoh  a 
boilai  with  the  least  eitoouoa  ol  tba  beating  anitace, 
a>d  thnfan  with  tba  leoat  aiia  and  weight.  Oo 
thu  gmud  alone  it  waa  beltsrad  that  important 
eemony  might  b«  obtained  by  the  me  of  the  wutai- 

Another  important  adrantace  inddental  to  the 
watar-tnba  or  aaetioul  boiler,  if  well  daalgoed,  waa 
lU  fMility  for  eipanaion  and  contraotron  nnder 
nryiny  tamparatarea  witbont  undne  atraia  upon 
the  joiiiii.  It  waa  well  known  that  one  ot  the 
graaaett  orila  of  the  preaent  cyliudticil  marine 
bailor  waa  the  wear  and  tear,  and  nltimato  leokago 
otiboaaamaottbeahall,  from  iti  unequal  eipaniion. 
That  aoemed  little  hops  of  remOTing  thia  defect 
from  tbo  Of  lindiieal  boiler,  bat  the  aectional  boiler 
woa.  In  almost  all  oaaei,  entirely  ftee  from  it. 

Hie  leport  of  the  boiJar  ccmmittoe,  in  allueioD  to 
tho  Ferkint  ayatem,  laid:  "Tbe  coumittsa  veiy 
mnek  regret,  m  new  of  tba  faithar  infornatioa 
ooUeeM  by  them  on  tbia  anhjact,  that  difficalliea 
thould  bare  interfaMd  with  the  carriiug  out  of 
their  aoggeetioa*  aa  to  the  trial  of  thu  tubulona 
ayatam ;  and,  after  the  farther  eiperieiice  Ihey  haic 

C'oed,  it  iaatill  their  opinion  that  the  ajatem  abonld 
talrly  tested  aa  soon  aa  possible  in  aea-goiiiE  ahioa 
of  bar  Ui^aty'a  Kbtj,  on  land,  and,  if^ought 
doniBbU,  Ul  staam  pinnaooa  and  cutters  ;  boilers  ol 
tho  latter  Bi»  being  readily  obtained  on  the  plana 
r«(en«d  to."  The  jital  feature  ol  the  Perhina 
aiatna  waa  the  contioaed  nie  from  port  to  port  ot 
tho  aano  wator,  without  leakage,  and  free  from 
likely  to  be  d^oaited.    It  waa  admitted 


by  Mr.  Perkina  lliat,  in  an  engine  working  with  a 
Taenum.  portioan  of  the  tallow  naed  in  the  staffing- 
boiea  of  the  piston-rods  would  be  sueked  into  the 
cylinder,  and  carried  through  ti  the  boiler ;  and 
beyond  tbia  it  waa  not  ea^j  to  imagine  that  in  la^e 
engines  no  internal  lubriciitiou  would  bo  required  ; 
ahould  it  be  neceasary  on  long  royages  to  apply  oil 
or  tallow,  eren  in  small  quantibee,  deposit  on  the 
bcilera  must  neccasarily  take  place ;  and  depoait 
I  upon  boilers  hanng  UtUe  natural  ctrcnlation  mnat 
bo  a  SBriona  oril.  If  in  a  boiler  there  waa  rapid 
circulation  of  wat<;r,  the  tendcnOT  to  deposit  would 
be  less,  and  if  the  construction  of  a  boiler  admitted 
of  eat;  access  for  acalisg  mechanically,  the  depoait 
waa  of  loaa  importance  ;  liut  it  mast  in  Faimesa  be 
pointed  out  that  the  conatruclion  ot  the  Perkina 
boiler  waa  aueh  m  greatly  to  hinder  scaling  bj 
mechaaica!  meaua  i  and  in  hia  eTidanoa  before  the 
committee  Mr.  PnLins  raoommaaded  periodical 
waahingi  for  remoial  of  scale.  It  moat  be  eTident, 
howerer,  that  in  the  cme  of  large  deposit  such  a 
system  of  cleaniig  waa  not  likely  to  be  satisfactory, 
and,  iodoed,  after  a  Perkins  boiler  had  been  so 
cleaned,  it  wonld  be  JilEcult  to  know  if  depojil  still 

la  conneotion  witb  the  iiucrtion  of  weight,  which 
bad  aueh  an  important  bearing  opon  the  policy  of 
Glting  tabnlons  boilirs  for  marine  purpoaaa,  there 
nere  one  or  two  points  demanding  conalderation. 
Whan  comparing  the  total  wtight  ot  machinery  of 
different  types,  it  was  only  fair  to  inclnde  tba  wei);ht 
of  coal  neecfisary  for  a  given  unmber  of  dajs'  con- 
sumption in  each  case,  and,  reganled  in  this  light, 
the  tubulona  boiler  by  rosaon  of  ita  greater  oooDamy 
would  baie  aome  advant^te.  Again,  if  economy  of 
weight  in  connection  witb  high  pressure  waa  desired, 
the  grate  surface  might  be  so  ranch  enlarxed  in  pro- 
portion to  the  heating  surface,  that  abundant  atiam 
generation  with  small  neight  might  be  obtained,  bat 
at  the  cost  of  incrtaaed  oonsomption.  Ot  course 
this  nas  so  for  all  types  of  boilers ;  and  it  was  a 
qaaaticn  of  experience  how  to  proportion  the  grate 
and  beating  surfaoea  to  each  other,  that  the  escaping 
gases  might  be  ot  the  moat  enitabla  temperature.  In 
tba  best  marine  practice,  bailers  of  the  cylindrical 
tjpe  weie  now  made  with  about  3  eqaare  feet  of 
heating  surface  and  012  square  foot  ot  grate  sur- 
face per  indicated  h.p. ;  tbat  was  aa  35  to  1.  In  the 
eiaruplcB  (if  tubulous  boilers  already  described  the 
proportions  were  approiimately  aa  follows  :— 


confined  in  a  narrow  tube,  if  that  ti^  wa 
in  an  exactly  horizontal  position  the  atean 
oonld  only  riss  through  the  height  ot  tlie 
of  the  tube,  and  would  aocnmnlate  at  tbanp 
if  tbey  did  erentually  have  any  aronlation 
be  borrowed  from  tbe  onrranta  ascending  11 
vertical,  or  approximately  Ttrtieal,  line; 
Telocity  of  tbe  circulation  woold  be  oarreiF 
reduced.  On  the  other  hand  a  Tartioal  tab 
properly  supplied  with  watar  tad  through  a 
downcast,  might  kaiTa  no  real  oireolation,  b 
be  toll  ot  atsam  stroggluff  apwarda  again 
straggling  downwards,  and  destroying  eii> 
It  appeared  thao  that  the  employineBt  of 
horizontal,  ar  nearly  horiioutal,  positiona  w 
giro  good  results  ;  bat  the  uie  of  tobea  of 
proportioned  diameter  and  langth,  in  a 
Bufficiently  inclined  to  allow  the  atcam  be 
a-cBud  along  tbo  tube  by  gravity,  and  bayii 
wards  an  aDinterrapted  flow  to  the  stea 
wonld  be  cafe  aod  efficient.  Under  all  circui 
a  boiler  shoold  poesaes  separate  opcasta 
newly  generated  steam,  and  aepanto  downi 
the  water  to  take  ita  place.  A  paint  of  eqna 
ance  was  tbe  free  access  to  all  parta  of  the  I 
tbe  purpose  of  clesniug.  From  the  natuj 
case  the  tubuhnu  boiler  waa  dif&colt  to  ar 
this  respect,  and  aome  examples,  after  worl 
for  a  time,  had  failed  from  llie  large  depoail 
for  which  DO  ready  .meana  of  remoral  wve  j 


KICfiOSCOFICAL  SOCIETY  ( 
LITEBPOOL. 

THE  fifth  meeting  of  the  taoth  eMaioi 
Society  was  held  on  Friday  eTening, 
inat.,  at  the  Bojal  liatituliou,  Lirerpoi 
Qeorge  F.  Chanlnrll,  President,  in  the  chaii 
C^lun  Ferry  (sasociato  membsr)  sxhibi 
leaves  of  Verea  crenBta,  cut  from  tlie  plai 
three  months  ago.  Tbey  atiU  retained  their 
and  nouriebed  many  yaong  plants  epronti 
the  surface.    Captain  Ferry  alao  exhibited 


of  sL 


IS  ot  dial 


ihannonieioiilr,  thereitbeioBsliflcdby 

_-_--. __  _he  tubea  wera  respectively  'lat  and  '576 

of  the  total  Iraiirtb,  tho  bumnaici  whfoh  wonlJ  bo 
atroBgaat  amouji  those  m.rrei'ponaiog  to  tbo  limiti  of  the 
tianib  anetonm  wdbM  bu  i,r*!lwlj  ttm  ajth,  tho  271b, 
naitthaaiiBd  ot  the  ttr>».  tl^e  three  th&t  pn^eot  thsm- 
a^vea ictts Iwdroittn  iptoimm,    Tlje((,nM"ingnhaorT». 


*  A  rnnaniendiLtlDii 
triad  (1)  on  land  :  di  »»  u» 

barbunr  veauli :  (3)  on  bosrd , ,  . 

war,  waa  made  by  On  eomnitlce  la  Beptembcr,  IB 
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recorded.  Mr.  Dallioger  exhibited  Nachct'i 
lueida  for  use  with  upright  microacopee,  illi: 
practically  its  sucoesa  with  high  powers,  i 
linger  also  showed  the  application  witi 
"  a-ibcetoa  paper  "  as  a  non.conductoc,  pn 
the  radiation  ot  heat  from  metal  chiinnejs  i 

The  President  called  attanUon  to  aome 

gelatinous  balb  ha  bod  recently  mot  witI 

Cids  near  the  Hooton  railnny  station.  U. 
la  was  aa  large  as  his  fitt.  and  was  of  a  1 
green  eolcar  externall).  Ou  examination 
the  colour  due  to  the  praeence  of  roctii 
animalculea,  imbedded  aud  somewhat  i 
arranged  within  it.  The  bodies  of  tbe  ani 
when  extended  are  a pindle- shaped,  and  w 
trocted  are  oval,  or  nearly  hpherioal— the  be 
like  that  of  a  vorticellu.  The  remarkable  p 
consists  in  the  large  proportion  of  duar  Urn 
the  mere  film  of  colour  on  tbo  ouL-ide,  whic 
is  duo  to  the  animalcules  above  desoribed. 
beig  has  named  them  "  Ophiridium  vereati 
gitea  no  particulars  of  their  life- history,  no 
account  lor  the  fact  ot  their  being  parasiti 
balls  of  jelly.  An  ioveetigation  ol  their  lif< 
wns  well  worthy  the  attention  ot  the  eocie 
meeting  concluded  with  a  oonrersaiione, : 
nothing  but  liring  objects  were  exhibited.  ' 
tions  an  the  special  subjects  illustrated  were 
the  Rev.  H.  H.  Higgina,  M.A.,  Mr.  Jno.  i 
Dr.  Hicks,  Mr.  J.  C.  Thompson  (ban.  ti 
Uickard,  Mr.  CbantreU  (tha  preiidant),  and 


An  inlerestiog  discussion  had  recently  taken  place 
:poD  tho  comparative  ndvantages  of  vertical  and 
lUtizontal  heating  surfaees,  ei-pecially  as  applied  to 
li  J  h  pressure  boilu-s.  The  question  appeared  to  lie 
rithin  very  narrow  limits-  It  was  necflaaary  to 
nbartbat  >he  action  of  oircubtion  waa  d::e  *~ 


gravity  alone,  the  steam  bubbloB  tending  to  rise  and   devotin 
the  wator  to  tall,  ajid,  whore  evaporating  water  waa    Qabing , 


New  Ouinea  Gtardeaers. — As  the  rest 
recent  observations  in  New  Gninea,  the 
Macturlane  states  that  the  people  of  Earei 
Hula  are  bj  far  the  finest-looking  nativi 
seen  in  the  island,  and  tbe  most  indualrioi 
met  with  throughout  tha  Sooth  Seas.  Thei: 
are  unusually  neat  and  clean,  thiir  ho 
canoea  well-built,  and  their  plantations  li 
cultivated  gardens  in  England.  Mr.  Mi 
saw  the  work  in  ita  diffennt  atagea-  Tbi 
turned  oror,  as  it  it  had  been  ploughod,  b] 
men  with  pointed  sticks,  which  they  aimnll 
plunge  into  the  soil  and  use  aa  levers.  II 
broken  and  neatly  levelled  by  the  women,  afl 
bananas,  sugar-cane,  yams,  i^.,  are  planter 
Mr.  Macfarlane  saw  aeveral  aquare  miles 
gardens,  all  neatly  fenced  in  and  thoroaghl] 
with  bananaa  and  vegetables  plaated  in 
atraight  as  an  arrow.  The  people  observe  i 
ayslem  of  working  two  days  uid  resting 
they  are  vety  syatAmatie  in  their  wor 
devoting  IhcmaclTes  to  agricaltnrs  and  o 
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r|iji£]  prizea  offered  b;  the  Tumera*  CoDtpnn}.' 
-L  brkve  bCKMme  an  iinnuAl  inatitntion  looked 
fonrard  to  with  at  least  us  tnuch  interest  ae 
Lord  Hnjor'a  day  by  the  outside  world.  Thr 
exiiibition  to  be  held  o&  the  Sth,  0th,  and  10th 
of  October  next  will,  wo  imagine,  attract 
tarnera  from  all  ports  oE  the  kinf^dom,  for,  in 
tddition  to  the  oompetition  in  wood  tttmiuK, 
throicin){  and  taminf;  in  pottery,  diamond- 
CDtting'  and  polishing,  a  gnm  of  jBIO  has  been 
nlaced  a.t  the  divpoeal  of  the  company  by  Past 
Kuter  C.  Christophergon,  to  be  awarded  na  e. 
prize  for  the  best  specimen  of  amateur  omiv- 
maotol  tnminK.  eitfaoi  in  irory  oi  hard  wood. 
Ihe  work  must  hnve  bean  done  during  "the 
pntod  of  competitiOD"  (that  is,  we  presume, 
Mtweeu  March  and  October),  but  it  may  bare' 
bten  aocompliahed  by  any  lathe  apparatua — a 
nmceasion  which  in  not  n^ranted  to  the  pro- 
ttttioiuln.  Wo  shall,  probably,  have  some- 
thine  more  to  aaj  of  the  competition,  and  of 
the  energetic  manner  in  which  the  Tumeca' 
Company  is  doin;;  a  nsaful  work,  and  we  hope, 
lor  the  sake  of  encoii raging  the  prof  egaiODaU, 
tliat  the  amatenra  will  exhibit  in  j^eat  force. 
The  prize  is  nothing  in  itaelf  to  many  of  our 
Iwt  ^ntlemen  tumera,  hut  there  would  be  nn 
honour  in  winning  it,  and  a  sivtisfaction  in 
hsndine  the  money  back  a.a  an  ertra  prixe  t<i 
tnconra^  the  appcenticea. 

Imongat  the  principal  objecfs  of  interest 
exhibited  at  the  soirfe  of  the  Snyal  Society 
wre  the  telephone  harp  of  Messrs,  Gower  and 
Vstthewa,  wnich  we  illnatmted  lost  week ; 
Mr.  8ed!ey  Taylor's  Phoneidosoope ;  Mr.  Spot- 
tkvoode'a  large  Holtz  machine,  with  12  seta 
d  plates  30in.  in  diameter ;  an  ingenious 
natallio  thermometer,  deriicd  by  Mr.  Bes- 
tnser ;  and,  of  course,  the  phonograph. 

At  the  BOirfie  Sic  P.  Qalton  eibibited  hia 
ciperiments  on  "  composite  portraits,"  which 
he  described  in  a  paper  reid  before  the  J^nthro- 
polr^cal  InatJtute.  When  the  images  of 
nany  persons  are  ■uccessiTely  thrown  for  a 
ilnrt  time  on  the  mme  portion  of  a  lenaitiTe 
photographic  plate,  the  composite  figure  pro- 
Wed  is  found  to  have  an  aneipect^ly  f(ood 
definition.  The  process  consiata  aimply  in 
collecting  photographs,  taken  in  the 
attitude,  of  persons  baviag  the  same  g< 
tjpe  of  features.  They  are  reduced  b 
■me  siie,  and  adjusted  until  one  wire  of  a  cross 
nil  cut  the  pupils  of  the  eyes,  and  the  other 
faiNcta  tbe  iDtervBl  between  them.  Begister 
Mika  are  then  made,  and  the  portraits  are 
bonnd  at  one  ed^,  so  that  each  can  be  pre- 
mited  to  a  camera  in  turn.  The  compoaite 
picture  is  a  handsome  face,  preaentinj;  what  ia 
nnmon  to  all  the  portraits,  but  auppresaing 
ndiTidual  peculiarities.  It  may,  however,  be 
Irabted  whether  it  is  of  any  real  value  in  pro- 
caring  anthropological  types,  by  comparing 
Uie  "avemge  likeuMs"  of  a  family  of  one 
nee  with  thst  of  a  family  of  another  rage. 

The  experiments  with  the  electric  light  at  the 
Haiuion  House,  last  week,  were  not  entirely 
SKOMsf oi,  and  it  is  so  fara  matter  for  regret  that 
h^  were  nndettaken  before  success  was  in- 
ntd.  To  thole  acquainted  with  electric  appa- 
>tna  the  feasibility  of  the  propoaol  was  com- 
lletely  demonatrated,  bnt  to  outsiders  who 
vgard  unavoidabla  hitches  as  evidence  of 
IsiJare,  the  experiments  of  lost  week  were  suf- 
Imnt  to  show  the  unsuitability  of  the  electric 
Mit  for  iUaminating  tbe  apnea  between  tlie 
uanoa  House  and  the  Book.  Some  of  our 
natemponuie*  oonfosed  the  experiment  with 
he  att«mpta  to  light  the  gas  lamps  by  elec- 
ddty,  &nd,  without  exactly  knowing  why,  pro-  : 
onsced  it  a  failure.  A  large  Bunsen  battery 
ma  used  with  a  Duboscq  regulator,  the  princi- 
a)  noTwlty  being  the  lamp,  which  conaiata  of  a 
Mnliarly-sliaped  reflector  and  a  flattened  con- 
aop«l  gifua.  The  light  was  very  plea<(nnt, 
Bt  more  than  two  Inmpa  were  required  to  lii;ht 
p  the  targe  area,  and  a  dynamo-clctric 
ladiine  iliould  have  been  tried  instead  of  a 

Coder  tbe  attspicet  of  the  Sanitary  Institute 
( Great  Britnin,  a  aeries  of  experimenta  with 
'RtUaton  will  take  place  by  peroijagion  of  the 
tew  Committee  of  the  Koyal  Society,  at  the 
'^odmoita]  House,   Kew   Ob«crv»tory.    As 


e  general 


soon  as  the  arrangements  are  complete  tictet^ 
of  admission  will  be  furnished,  on  application  t^  ■ 
the  registrar  of  tho  Institute  at  -20,  Sprin"- 
gnrdena,  W. 

The  Exhibition  of  the  Eoval  Cornwall  Poly, 
technic  Society  will  be  opened  on  Tuesday, 
Auguat  27,  and  intending  competitors  can  no* 
obtain  thelistof  prizes  from  Mr.  Edward  Kitto, 
the  secretary.  I'he  45th  annual  report  of  thi* 
society  has  been  published,  and  shows  that 
many  of  our  best  maohiue-makers  think  it 
advisahle  to  exhibit  their  productions  in 
Cornwall, 

The  Wijlem  Barents  sailed  tor  Jan  JUayen  on 
Mayfith  withthreeolBccrs,  acrewof  eight  men. 
and  three  scientific  experts.  The  little  vosacl  jp 
eiactly  the  game  gii:e  (80  tons}  aa  the  Hopewell 
tho  craft  in  which  Henry  Hudson  discovered 
his  "  Tucthes,"  or,  as  it  has  since  been  niimpd. 
Jan  Mayen.  From  that  island  the  Dutch 
ill  sail  t)  the  nortli-weat  coist  of 
Spililjerjjen,  and  about  the  middle  of  July 
will  make  tor  Novnya  Zi?mly«,  Thence  the 
gallant  little  band  will  mike  their  way  as  f.'u- 
lossililc  to  the  north-woat,  and  return  home 
oro  winter.  This  expedition  has  been  fitted 
by  voluntary  contribution  a,  and  accordingly, 
although  the  vessel  is  fitted  with  all  needful 
appliances,  steam  power  is  dispensed  with,  and 
w  will  be  withoat  luiuries.  Whether 
le  to  depend  upon  a  sailing  vessel,  when 
small  auxiliary  power  may  be  at  times 
the  difference  between  safety  and  disaatcr,  does 
not  admit  of  argument ;  but  what  Hudson  or 
liarenta  did  can  be  done  again,  and  we  will  wish 
Lieut,  Hruyne  and  his  brave  companiona  a 
Ijetter  fate  than  awaited  either.  It  would  be 
Ing,  though,  if  this  little  expedition 
should  do  more  than  the  oostly  and  cnmplelcly 
equipped  veaaela  whichretumed  not  many  ycara 

Prof.  H.  A.  Nicholson  has  commenced  the 
Swiney  lectures  on  geology  at  Jermyn-atrect 
HuBoum.  They  are  free,  and  will  l>e  continued 
svery  Monday,  Tueaday,  and  Wednesday  at 
)  p.m.  until  the  6th  of  June, 

Some  chemists  have  long  been  of  opinion 
ihat  gadolinite  doe*  not  merely  contain  aa 
n.iacs  yttria  and  the  oxides  of  erbium  and 
terbium.  M.  Scnet  has  now  strengthened  thia 
riew  by  showing  that  the  nltm- violet  apeetnim 
r>{  the  bases  in  question  presents  linei)  which 
«ertainly  do  not  belong  to  any  known  metal 


Chemistry  thns  seems  to  be  on  the  point  of 
being  enriched  with  a  new  simple  body,  tho 
liacovery  of  which  will  bo  duo  to  apectrum 
Jialysis. 

Some  careful  experimenta  on  the  excretion 
of  carbonic  acid  by  the  akin  in  man  hiive  re. 
*ntiy  been  made  by  MM.  Pubini  and  Eonchi, 
if  Turin.    The    method   was    to  inclose  the 
land  and  toiearm  of  the  person  in  a  glass  tube 
made  air-tight  with  rings  of  caoutchouc.     A 
itnnt  currant  of  air  without  carbonic  acid 
drawn  through  thia  veaici,  and  the  quan- 
tity of  CO;  in  the  issuing  sir  determined.    The 
iiiperiments  were  made  on  o  man  of  27.  wcigh- 
;  50  kilo.     Aasumint;  tho  surface  of  the  foro- 
□  and  hand  to  be  to  that  of  the  whole  body 
1  :  IG,  the  total  CO,,  excivtion  in  St  hours 
s  estimated  at  6'80g.    Amoni;  other  results 
TOB  found  that  tho  CO]  excretion  from  foro- 
n  and  hand  in  darkness  woe  to  that  in  light 
100  ;  113.    Temperature  baa  a  very  marked 
miluonce:  thns  the  excretion  at  16"  to  20'' C.  was 
to  that  at  21°  to  30^  as  100  ;  2B3.  Tho  excretion 
vilh  an  empty  stomach  was  to  that  during 
<tigeation  as  100  :  112.     With  an  animal  diet 
less  COj  was  excreted  than  with  a  vegetable 
one,  the  ratio  being  100  :  IIG. 

The  following  observation  on  ciroimspection 
i]f  ants  has  lately  been  reoorded  by  Prof.  Leidy : 
—To  ascertain  whether  a  house  he  had  juat 
t^ntered  was  (as  he  suspected)  seriously  in- 
fested with  red  ants  he  placed  a  piece  of  snect  i 
i.ake  in  every  room.  At  noon  every  piece  was  j 
iound  covered  with  ants.  Having  provided  n 
<  up  of  turpentine  oil,  each  piece  waa  picked  up  | 
vith  forceps,  and  the  ants  tapped  into  the  oil.  I 
'I'he  cake  was  replaced,  and  in  the  evening  was 
iigain  found  covered  with  tints.  Tbe  same  | 
prccess  wns  gone  through  the  following  two  | 
days,  morning,  noon,  and  night.  The  third  day 
the  number  of  ants  bad  greatly  diminished,  and 
on  the  fourth  there  were  none.    He  at  first  I 


supposed  tho  ants  bad  all  been  destroyed,  but 
in  the  attic  he  observed  a  few  feasting  on  some 
dead  house-flies,  which  led  him  to  suspect  that 
the  remaining  ants  had  become  Buapicions  of 
the  aweet  cake.  He  accordingly  diatrlbuted 
through  the  house  pieces  of  bacon,  which  were 
afterwards  found  swarming  with  ante.  This 
was  repeated  with  the  same  result  for  sereml 
days,  when,  in  like  manner  with  the  cake,  the 
ants  ceased  to  viait  the  bacon.  Pieces  of  cheese 
were  next  tried  with  the  same  result,  but  with 
an  undoubted  thinning  in  the  number  of  ants. 
When  the  cheese  proved  no  longer  attractive, 
recollecting  the  feast  on  dead  flies  in  the  attic. 
dead  grasshoppers  were  supplied  from  the 
garden.  These  again  proved  too  much  for  the 
ants,  and  after  a  few  days'  trial  neither  grass- 
hoppers nor  anything  else  attracted  them. 
They  appear  to  have  been  thoroughly  extenni* 
nated,  nor  has  the  house  been   infested  with 

Tlie  subject  of  friction  between  water  and 
air  ia  one  on  which  we  have  few  data,  and  these 
ire  somewhat  contradictory.  Venturi  affirmed 
that  the  air,  moved  by  a  water  jet,  set  light 
bodies  in  motion,  while  Magnus  denied  this, 
having  found  that  a  flame  brought  near  a 
vertimil  water  jat  revealed  no  motion  of  the 
neighbouring  air.  Sonie  ingenious  experiments 
,  In  thia  connection  lately  made  by  M.  Von 
fiaag,  are  described  in  Wiedemann,'!  A»nalen,, 
ind  aeem  to  prove  distinctly  that  friction 
ictaally  occurs  between  water  and  air.  With- 
out enterin)^  into  detail,  we  may  state  that  a 
stream  of  water  falling  vertically  through  a 
Mbe,  caused  auction  in  an  adjoining  tube,  the 
iimount  of  which  was  measured  by  diaplaee- 
ment  of  a  aoap  film. 

According  to  Dr.  Johert,  who  ia  at  present 
mgtiged  on  a  mission  in  the  region  o!  the  Upper 
Amazon,  there  are  in  that  river  several  kinds 
at  fish  which  swallow  air,  and  in  which  the 
inteatinoa,  furniahed  with  papilla)  containing 
iilood- vessels,  perform  the  function  of  lungs. 
In  some  cases,  the  vitiated  air  ia  ejected  by  Uie 
onus,  in  others  by  the  month. 

To  explain  the  daily  oscillation  o!  the  baro- 
meter M.  Couatfi  has  recently  advanced  the 
theory  (in  the  French  Academy)  that  it  ia  due 
to  superposition  of  two  phenomena.  On  the 
one  hand,  under  solar  action  the  vapour,  pre- 
Tiouely  in  the  vesicular  state,  is  transformed 
into  vapour,  properly  so  called,  and  adds  its 
presaure  to  that  of  the  air.  Ontheotherhand, 
iind  in  an  opposite  direction,  the  heating  of  tbe 
:iir.  duo  to  the  sun,  produces  ascending  currents, 
i'.nd  consequently  a  relative  vacuum  at  the  sur- 
face of  the  ground,  which  is  manifested  by 
<lcscent  of  the  mercury  column.  Tbe  tame 
phenomena  would  also  explain  nocturnal 
csci  nations. 

It  has  been  recently  announced  by  M.  Bouvet, 
fls  tho  result  of  experiment,  that  tbe  decomposi- 
tion of  water  by  tl)e  electric  current  is  inde- 
pendent of  pressure.  He  has  gone  aa  high  aa 
154  atmospheres,  and  hopea  to  try  much  higher 
preasnre.  The  expenditure  of  electricity,  more- 
river,  ia  tho  some  at  all  pressures  for  decompo- 
sition of  a  given  weight  of  liquid. 

Some  stir  was  lately  produced  by  the  dia- 
ifflvery,  in  Lyons  Library,  of  a  globe  of  1701. 
in  which  the  Zaire  Congo  was  represented  as 
llowing  from  a  large  lake  westward  to  the 
Atlantic,  much  in  the  direction  shown  by 
Stanley.  M.  Costambert  remarks  in  a  recent 
number  of  La  Nature,  that  not  only  in  thia  case 
Ijut  ia  all  old  documents  from  the  fifteenth 
(.entury  Buch  representations  occur.  Thekuow- 
bdge  acquired  was  doubtless  doe  to  the  Portu- 
guese, who,  from  the  fifteenth  century,  re- 
peatedly crossed  the  African  continent,  both 
from  west  to  coat  and  from  eaat  to  west  They 
irent  rather  as  merchants  than  explorers,  and 
irero  often,  no  doubt,  ill-informed  i  yet  tbey 
were  ablo  t«  give  pretty  precise  information 
iibout  tbe  centre  of  Africa.  In  most  of  those 
old  maps  the  Congo  is  shown  aa  llowing  in  a 
nearly  direct  line  from  lake  Zaire  or  Zembra  to 
tha  Atlantic.  On  one  Spanish  gIo)>e.  however, 
jirobably  dating  about  1530 — 1540,  the  river 
fippoora  as  rising  from  a  lake,  flowing  north- 
oards,  describing  a  large  curve  north  of  Che 
tquator,  then  turning  went -aoutb -west  to- 
itards  the  Atlantic,  more  nearly  aa  Stanley  re- 
jreaents.     Some  of  these  maps  are  reproduced 
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The  occmrence  of  a  tree-like  fossil  plftnt, 
Glfptodendron.  in  the  Upper  Silurian  rocka  of 
'  Obio,  is  umonnced  bj  Froleesor  Cla;pols,  and 
said  to  be  ot  special  interest,  udo  induputable 
traces  of  land  plants  had  previously  come  to 
light  from  so  low  an  horizon  iu  AmCTioa,  and 
no  remains  of  arborescent  regetation  were 
known  with  certainty  from  strata  of  so  old  a 
date  in  the  new  or  old  world. 

The  Chinese  pant.  Making  ChAnff,  who 
figared  B.t  the  last  Vienna  Exhibition,  has  (we 
learn  from  Lti  lf»nd<i)  arrived  at  Paris.  He 
measarea  Sm.  17ctm.  in  height.  He  has  foar 
travelling  companions,  six  Chinese  exhibitors 
uid  four  members  of  Jury  of  the  Exhibition. 

The  Frennh  SocUli  cantn  IMtiu  du  TdbtK 
offers  several  prizes  this  year.  1.  One  of  100 
francs  for  a  proof  from  reliable  documents  of 
the  good  results  obtained  by  preventing  young 

C^eleamiiiKtosDioke.  I.  One  sf  200  francs 
facts  and  figures  showing  the  influence  of 
tobacco  on  the  aptitude  and  aasidnity  of 
students  of  any  order.  le  it  a  constant  fsct 
that  non-smoking  students,  in  general,  take 
the  priority  of  their  smoking  fellow-students, 
as  H.  BartiUon  has  proved  at  the  Polytechnic 
School  ?  3.  Prize  offered  t«  medical  men  for 
Ml  inquiry  as  to  whether  the  immoderate  use  of 
tobacco  has  really  an  iujurious  influence — (1), 
on  the  aptitode  of  smokers  tor  procreation ;  (2), 
oa  the  constitution  and  health  of  their  children. 
The  reward  is  28  vols,  ot  the  OtaelU  MedieaU 
de  I'Algerit,  and  a  medal,  i.  One  of  800  francs 
for  an  inquiry  into  the  influence  of  tobacco  on 
the  arm;  ;  showing  whether  smokers 
undergo  more  punishment,  are  more  exposed  tu 
diseases,  and  do  inferior  service;  pnvations 
endured  by  smokers,  either  when  they  can't 

gt  tobacco,  or  are  prohibited  from  niingit.  S. 
izes  are  also  offend  to  those  who  have  been 
moat  Eealoua  in  the  propagandism  of  onti- 
tobacoo  views,  in  getting  the  practice  of  smok- 
ing interdicted  in  public  resorts,  Ac. 

A  recently-published  German  woik  on  the 
zbemlstry  of  beer,  by  U.  Beisehauer,  states 
that  the  use  of  beer  dates  from  very  early 
times.  Tacitus  saye,  in  his  book  on  the 
manners  of  the  ancient  Qermans : — "  Potos 
hnmor  ex  hordeo  ant  frumento,  in  qoandam 
aimilitodinem  vini  comiptos;"  and  also  that 
these  Germans  were  inde«d  simple  and  mode- 
rate in  their  food,  but  less  so  in  the  use  of  this 
drink  from  barley  or  wheat.  Diodoras  Sicalus 
(30  B.C.)  affirms  that  Osiris  even  (1960  n.c.)  in- 
troduced a  beer  made  from  malted  grain  into 
Egypt.  Archilochus  (720  B.C.)  and  .Sschjlns 
■nd  Sophocles  (400  B.C.)  refer  to  a  barley  wine 
<*inum  bordeaceum),  and  Herodotus  (450  b.c.} 
relates  that  the  Egyptians  made  wine  from 
barley.  The  Spaniards  knew  beer,  Pliny 
reports,  as  "celia"  or  "ceria,"  the  Gaub 
nuder  the  name  "  oerevisia."  In  England  and 
Flanders  beer  was  commonly  in  nee  at  the  time 
of  the  birth  of  Christ ;  while  old  books  repre- 
sent Oambriniu,  King  of  Brabant  (1200  a.d.), 
as  the  inventor  of  beer.  It  is  certain  that  beer 
was  known  to  the  Chinese  from  very  early 
timee.  In  the  middle  ages  there  was  a  cele- 
brated brewery  at  Pelusium,  a  town  on  one  of 
the  months  of  the  Nile. 


uus  uue  ws  nave  a  uisoirrapasa  soesi  reprsfeaciDg 
the  kaboard  in  full  sisa,  as  far  as  width  of  kajs  is  con 
WTDsd,  with  the  aorrsspondipB  notes  of  the  sUve 
printed  oli  thesi,  togatbsr  with  thsir  names.  The 
■•bast,  which  is  pnUisbed  br  Messrs.  Creinn,  will  be 
fmndef  nssin  taachinBOBiIdTsn,aMlwill  helptliiiH 
who  an  sndeavoarinD  to  lean  wiUurot  the  help  of  a 
master-    Mr.  E.  B.  Dais  b  tbs  dssigner. 

Tbe  Talepbone. — On*  of  the  most  iatersstins 
and  valoabls  anplioations  of  Professor  Bell'ii 
tOifhoia  in  the  United  States  was  ie«i  in  a  reoant 
railwsv  diraater  near  Hartford,  Connecticut.  An 
sxennuw  train,  retarains  from  Moody  and  Suikaj'i 
HTival  BMetings,  ^pogd  throngh  «  bridge,  killing 
orwonnfiHrmaoypasasDgeis.  Koughtbj  telegrapb 
wires  to  Hartfwd,  ths  naws  was  lakes  up  by  ■ 

rtem  of  telephone  wires  eonnMting  a  cbamist'i 
p  with  ths  reiidsBoei  of  twanty-ooe  pbylioiani. 
So  prompt  was  the  lommoBs  tbat  in  halt  an  honr 
the  pbjaieians,  folly  eooipptd,  were  at  tkt  railwai 
■tatiOD,  wbsre  a  wrecktug-trun  conveyed  ihsm  to 
the  rcene  of  death  and  suffwing.  Thirteen  tboosand 
tcUphoaes   are   now   iu  opsratipu  in  ths   UniUd 
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P0STABI.1I  SAFSTY   O'SYOBN 
AFFABATUB. 

[14321-] — BiKCi  the  last  deteripliDE  of  my  oxygen 
retort  in  theee  oolamns.  oE  March  30,  IB77  (p.  57, 
Vol.  XXT.),  while  ttlll  keeping  to  my  original  form, 
[  have  thought  pTopt-r  1o  modify  its  method  of 
Faitening,  both  for  conienieiiiie  and  eafaty  ;  and,  as 
it  ii  now  oomplete  in  all  detuli,  and  oombined  with 
i  portable  gas-holder,  I  have  no  doubt  many  ot 
rour  readers  woald  be  iutereatad  in  knowing  soma- 
thing  mors  of  it. 


%n.  diam.  and  tin.  thisk,  wki(&  are  quite 
produoB,  clean  to  hudle,  and  about  aa  hs 
pi>-ee  ot  00^. 

The  prlsdple  of  ths  retort  (or  gensrator) 
elearly  eesn  from  the  aooompaayiaf  woodent 
[t  contiita  of  two  pieees,  a  flat  plate  and 
ihsped  cap,  supported  by  a  stand,  in  whioh 
s  Banien  burssi  of  improved  eonstnetioi 
ssp  bss  an  aperture  at  tbs  top,  in  which  is 
*  pipe,  fto.,  for  oonveyisg  away  the  oiyge 
made.  In  other  rvpeota  ^>^  retort  proper 
if  two  simple  iron  eastings  turaod  and  giog 
gas-tight  Gt 

Tbe  fastening  oonsitls  of  a  bow,  olaarly  *1 
the  woodcnt,  at  tbe  extreoiities  of  which  ai 
tpir^  aprings,  so  adjoitad  to  maintain  a  | 
!(]db1  to  HIb.  per  iqnare  Ineb,  whioh  prei 
fir  in  eioess  of  what  is  SBOMsBTy  tor  otdina 
light  srraDgementi-  Kow  it  is  obrioni  that 
the  passage  fram  tbs  retort  be  olosed  (alth 
this  appamtns  there  ie  little  likelihood  of  i 
iKSurnmoe),  the  pressuie  in  ths  retmt  wo 
until  it  bad  arrived  at  I|lb.  par  square  inet 
Ibe  gas  would  eaoapa ;  and  as  soon  ai  the 
iras  clear  agaii  the  gas  would  take  its  right 
relieving  tbe  pressure  inside  ths  rstort,  and  ii 

at  tbn  lorinn   Uu  t«l   WDold    olOSS,   WSnu 

When  eiUbltiDg  tbs  ap 

sodetiis  to  illnstrsle  iti 

qualities,  as  the  gas  was  euning  oil  rapii 
ontlet  pipe  was  dosed  (by  a  tap  pnrposel; 
inced),  and  lbs  oxygen,  still  Mi^  geosrated, 
tbnji^h  tbs  joint,  as  intended,  with  partect 
To  open  tbe  retort  for  rtehargiog,  Ae.,  pi 
the  wood  haodls  fixed  to  tbe  top  of  ths  bow, 
cap  may  thin  be  removed  by  t£e  wood  bant 
thereto,  and  to  nloee  the  apparatni  rrven 
opemtionf.  Ths  handles  being  made  o(  wi 
rant  tbe  pouibili^  of  homing  the  fiagcri  i 

The  method  of  making  ths  cakes  is  aa  fol! 
To  4  parts  of  ohlorate  of  potash  and  1 
manganase,  add  infflciant  water  to  moisten. 
■ret ;  after  mixing  well,  fill  the  moald,  a 


ukes  are  thus  made,  thn  are  set  to  diy .  ai 
^atle  heat  or  spontaDeoouy ;  when  diy,  lbs  1 
ire  ooated  by  dipping  into  a  niitnra  of  mai 
■nd  water,  about  tbs  eontiaten^  of  ereaig 

tbey  are  ready  for  use. 

Thia  coating  of  the  bottom  with  phtio  ma 
Is  to  prevent  the  spent  oaka  sticking  to  the 


«the  o 


«  with  it 


The  ohief  faatnres  intheappantni  are  portability. 
ispansing  with  the  use  of  gas- hags,  pressure  boards. 
^nd  wsiglits,  te.,  for  llmo-light  effaeb  and  perfect 
safety. 

In  the  first  plaoe,  tba  prinaipla  eonnsts  in  gena- 
ratieg  ozygsn  ia  small  qoaotiUas  at  tbs  time  oE 
eotWHsplMB  (wh«sln  a  eMtJanona  •apply  is  aiaia- 
talHl)  fiMM  tk^nm  at  dlwate  e(  potash  and 
Si*  '  •"       •^ml»  Ua  mM  eakM  of  abous 


The  gas  ludder  is  very  similar  (bat  with 
modification)  to  one  invented  and  intmdncad 
Bamoel  Higblay,  in  1862,  m  which  Uotems  ai 
spparatoa  oonld  b*  paoked,  and  was  also  ni 
■tand  tor  the  lanterns,  a  description  of  wb 
published  by  tbat  geatleiaaii  in  tha  Brilith . 
(if  Phototraphy,  April  1st,  1863,  and  sinoa 
other  seieotuo  works. 
By  a  displacement  chambar  intradnoed  in  tbi 
uing,  tbe  water  for  luting  is  radnoed  to 
mm,  abont  one  ordinary  bnokettul  being  n 
The  displacement  ohamber,  which  is  alw 
I  Died  for  packing  apparatos,  such  aa  L 
ides,  screen,  &e  ,  aad  ia  of  sniGeieDt  cap 
bold  all  leqaired  for  a  magio-lanteru  eil 
The  ehsmber  is  provided  with  a  lid  aod 
'  ck-np  attachments. 
Wben  in  nie,  the  pressors  is  spplied  by 
ster  in  a  reservoir  provided  tor  that  j 
aintaining  one  uniform  pressure  throoghi 
can  be  ngoJatrd  irom  a  snail  to  a  greai  p 
sooording  to  the  quantity  of  water  nsed. 
DODvenient,  tuj  other  substance  than  walei 
jsed  for  weighting.  Fig.  2  shows  the  appars 
OS  a  ttaad  for  the  lanterns — in  the  prates 
icioplioon  tdmirably  arranged  for  the  lime-lig 
adapted.  W.  J.  Chad 

THE    HATHSMATIOS    OS*  MUBIC 
BQUAI.ITT        AND        OORBBLJ 

NATnana  or  thb  majob  oh 

MOHZO  AHD  THB  MINOR  OB 
HARMOHIO  OHOBDS— THB  N 
BOALB  BaUALL7  HABUONIO 
HTPEAHMOBIO. 
[11322-1-1  AH  gratified  by  ths  eontinoo 
ct  my  oritici,  Captain  Sleel,  "P.  L.," 
Frasar,  and  other  eorrespondanta,  to  elueJi 
enbiect  so  that  it  may  be  at  length  clasi 
vhather  simplicity  ot  ratio  is  or  is  not  tbe  | 
of  the  structure  ot  tiie  so-oallfd  major  diatoi 
sod,  indeed,  of  all  the  relationship  ot  the 
music.  Now,  it  appears  to  ma  ttut  nearly 
respondents  hare  the  highest  regard  imagii 
the  major  or  harmonic  eliord.  holding  itastl 
and  sole  strnotural  or  determinant  ehiws 
seals  form,  or  ot  the  evolntioa  of  note! 
iimpltat  matbamstioal  ordo:,  and  that  ia  ' 
svery  one  may  have  a  pertaot  view  ot  mat 
the  I  sjor  diiAonio  eeale  is  oonstilnt^,  vb 
lookfcshaBoa  at  the  nunOT  or  hyphar^isis 
at  a  poor  and  diitant  rcIatiDn ;  wherfiH  it  i 
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Atisa]  Ditnn  *d^  poiitioD,  tbe  parffst  tqaal 
(Annrita — ths  barmDnio  chord.  Thi*  U.  I 
ijimminicnu  tr«itti]ifliit  of  Iba  minor  ohord, 
n^iat  borv  on  tba  dne  appTocimiion  of  iU 
Rtkal  ebaimstfr  knd  diinitj, 
be  it  wrll  horns  in  mind,  «b  ira  at  pment 
~ie  matbcmatio)  only  of  miuie,  acd  hi  T 


thi( 


Hiat  11 


ad  aqnal  1 1^  ii  ob*ion*,  beoai  _    .. 

>tM  of  Slab  ara  tba  prodacta  or  dteet*  of  tbc- 
r  primal  ID  tb«irimmadial«ardsr,tbii  raliif 
D«  baing  tba  ndprooili  of  tbe  ntioa  of  tb' 

0  wit,  itia  rallM  of  tba  major  or  barmonic 
-1  : 1,  2  : 1,  3  : 1,   4  : 1,  S  :  1,   and  Iboi' 

1  by  8  : 1,  ai  far  ai  allowed  br  Uie  liniU  <i< 
■aasd ;  and  tbne  of  tbe  minor  or  bjpbar 
ni«Drd— 1 : 1, 1 :  s,  1:3,  i :  4,  i  r  s,  i>n<l 

Itip!ea  b;  1  :  3,  wiibia  the  tame  limiti.  Thii 
eatian  wbieh  reqnim  to  be  firet  lettled.anl 
I  again  to  Mr.  Colin  Brown,  at  bating 
J,  OB  bii  nwn  aatboril7i  oppoeid  tbt 
onie  Tiaw  of  Iba  minor  form  of  ralationabip 
],  to  Bi;  wbetber  ha  findi  the  usM^lon 
le  or  not,  aa  it  ia  poiaibla  he  naj  thtrcbj 
)be  difcourajemtnt  he  baa  giian  to  (omr 
in  tbeir  attempt  to  nnderataod  tbe  atmo- 
le  minor  oonoord  u  l>eingtbe  mathetnatioal 
F  that  of  tbe  major  ooneord. 
bmnitg  attuned   to  thii   tboronjrh  riew  el 

0  emniUtad  itmotural  elementa  ol  toaU 
1 — the  burmonic  and  hjpharaioiuB  ooncordi. 
lee  in  what  "■«"•'"•  the;  ooaletoe  to  form  a 

■e  take  doh,  aob,  me,  tbe  eftrata  of  2,  3,  5, 
tbem  their  replioatea,  all  of  which  we  in- 
ihe  idea  oF  tha  harmonia  concord  ;  alio  wc 
lab,  dob,  tbe  reciprocal  effeoti  of  tha  tame 
nd  with  than  tbeir  rtplioataa,  all  oC  wbieb 
ire  include  in  tbe  ideaoF  the  bjpharmonic 
and  we  obaerre  that  alt  tbe  dohi  and  mea 
ion  to  both  eonoordi ;  a  faot  wbieh  eitab- 
s  eloMtt  poaaible  mathematical  relation 
he  two  eborda.  oaiuinE  than  to  unite  in  an 

1  tha  to-eallad  major  diatonio  aeals.  It 
ban,  that  tbii  ecale,  lo  Far  as  it  oatKiita  of 
armonic  oonoord,  and  tha  me  bjpharinonio 
ia  pqnaUj  of  harmonic  and  bjpharmonie 
,     This  ij  the  Koond  mutter  to  b»  accepted 

xt  atap  i>  to  nnita  with  tbe  doh  barmoms 
Aotbtr  oF  tha  aame  order.  Tba  neil  note 
aa    repreaanted     b;  the    ratio    2-11,    ii 

fTnt  of  tha  prima  3.  ThareFoni  loh  ii  tha  , 
irder  to  become  the  orinln  of  a  harmonis 
ud  to  it  belonga  tba  concord  conaiiting  of 
te,  and  tbeir  replicataa.  And,  on  tbe 
d — i  e  ,  tbe  bjpharmonio  aide — lab,  aa  tha 
eltaot  of  the  prims  3,  ii  the  next  to  beoome 
1  of  a  bjpfaarmoaic  ooneord,  and  to  it 
tiat  which  oonaiita  of  lab,  rab,  fab,  and 

a  DOW  two  harmonia  oonoorda,  tbe  aeeond 
lerelops  aimplj  from   the  first— til,  doh, 

Ae-,  and  aob,  ray,  te,  &e.,  and  two 
ralaM  hypbarraoaio  oonoordi,  ma,  lab. 
and  lab,  rsh,  fah,  &e.,  and  tbeie  two 
inititnte  the  major  diatonia  acale.  It  is, 
obrioiu  that  tbe  itnicture  of  thia  aoale  ia 
armonie  and  bypharmonio.  Jn  other 
ia  a  perfectly  aymmetrioal  and  rcgnlar 
mt  of  notea,  and  not,  as  described  by  Dr. 
I,  "a  siDRularly  notqual  arrange  meat." 
B  illoatratian  from  geometry,  it  would  be 
.  to  aay  that  the  form  of  an  elLipre  was  a 
nnfqual     arrangement,     tha     seaming 

of  tbe  arrnDf^ement  of  whioh  raniibes 
aaTa  raoard  to  tbe  eqnal  rule  held  by  it* 

So,  when  we  bare  regard  to  tbe  two 
I  oorrelated  itructarsl  elements  of  the 
leoaasmry  natarrs  of  whioh  are  determined 
of  simplicity  of  ratio,  tbe  "  ineqnality  of 
emtnt ''  of  the  notea  forming  this  soala 
miabea.  It  ia  a  mere  phantom. 
I  aak,  does  or  doe*  not  tbe  principle  of 
lokl  simplicity  detarmioe  the  darelopment 
■or  coocords  in  tbe  order  I  bare  shown  P 
then,  on  mathematical,  which  ia  lo  ray, 
i,  gronnda,  the  so-called  major  diatonic 
at*  in  it*  ooilective  form  of  tbe  notes  doh, 
me,  fab,  sob,  lab,  te,  dob'.  Aa  to  tbe 
hat  ia,  the  practical  part  of  tbe  qneaHon — 
h  to  say  here  that  tbe  only  disputed  point 
rah.     Bat  that  rah  belong  to  tha  scale 

baa  been  moat  ocnolntirely  shown  by 
ImI  CNo.  660,  letter  13513). 

to  tboee  oerreipondenti  who  think  it 
to  regard  tbe  goals  as  barmonioally 
?i  fnm  fah  in  three  snccetHiTa  chords — 
Ah, doh;  dob,  me,  rob;  sob,  te,  ray— I 
r  test  it  would  be  just  as  inmcicnt.  but 
nffiaiFnt,  to  retard  it  ai  hypbarmooiaally 
1  te  in  throe  succsssiTS  eborda,  the 


"  P-  L."  atfca,  "  wby  sbonld  we  ba  ealled  np.  . 
aerept  the  '  bjpbannonio  theory  P"  "  Porhapi 
''  P.  L."  means  the  brpbarmonin  part  of  tha  theory 
oF  matbenalioal  timplidty  in  moaic.  lanswer  thai 
tha  prinoipla  cf  aimplicity  necessarily  implies  ts  an 
eqnal  extent  tht  co-eiisteaae  of  both  orders  of  not* 

May  Mb.  Fred.  J.  Jaakaoa. 

THB  COHPOTTHD  PULUDT  BLOCK. 

[11323.]— Will  Mr.  Jawsbnry  say  it  tha  snuried 

pall<7  blocker  'etter  14281  (May  3),  with  its  eWos, 
It  being  one  with  b,  and  A  one  wita  a,  and  A  a    '  " 


„  ._  .  ___  a  and  b  eqnal?  And  will  be  in- 
igibly  eiplaia  tbe  aetisD  of  tbe  block,  both  for 
"aiiiDg  and  lowariog,  aod  lua  flgnrei  a*  to  i  a 
.BectiTeneaa  in  respect  of  power  P      AHqoaiido. 


TBB  TBI>IIPaONB. 

[14324. VThS  inbjeet  of  eleotrie  telephony  has 
hitherto  reoeirad  well,  nigh  eihaostiTe  treatment  in 
your  ratuaVile  pagea,  bat  there  is  still  one  point  to 
which,  pirhapa,  I  msj  be  allowed  briefly  to  draw 
attention. 

Host  aiperimentert  in  this  direction,  like  mysslF, 
[  imagine,  will  not  be  content  with  a  single  pair  of 
telephones  on  the  eircnit,  howerar  powerful  tbey 
may  be,  bat  will  baatan  to  aroil  tbemselres  of  tha 
iitra  power  and  oonTenienee  >o  eaaily  derieed  from 
aaing  a  double  pair. 

These  may  be  oounacted  either  in  mnlliple  an  or 
in  series.  Tlie  former.  I  betiere,  is  the  method 
aanslly  adopted,  but  a  little  consideralian,  I  think, 
•rill  show  that  tbe  latter  U  tbe  better  plan.  It  will 
t>e  evident,  on  raferanee  (o  tba  Fig.,  that,  when  A 
ia  apohsD  iato,  the  greater  half  of  the  current  poaaea 
throngh  B,  and  thua  fails  to  ba  ntilised— in  foot,  tbe 
trrnogement  is  abort-oironited.  On  tbe  other  und, 
i(  all  tbe  foor  telepbonea  are  coonactad  in  aerie*  as 
ibown  at  C  and  D,  altbonsh  tbe  reuatanoe  of  the 
^cuit  is  greater,  tbe  whole  of  the  current  is  made 
irailable,  and  the  soond  oonaequantly  i*  rery  mceh 
itrODger.  Of  eoar*e  it  is  quite  possible,  in  the 
loTmer  arrangement,  a*  saggeatod  by  one  of  your 
ntrsspcndsnta,  to  disoonneot  B  by  means  ef  a  key 
vbile  speakinir  into  A.  but  the  latter  i*  practically 
Jie  simpler  plan,  and  the  onrrent  must  then  bs 
iniForm  throng  boat  tha  eirooit. 


LI  DC 


itiUsM 


intioned  bos  erer  laid  claim  lb  tha  in 
mannet  implied  in  year  arliele^  ai 
tion  of    it,  a*   a  telapbonia   insl 
plaeaa  them  in  a  f  ala»— and ,  aa  I  haTS  •< 
to  titliaT*,  on  nnweloome — poaitiiH. 

rrederio  A.  Gowar. 
Uorlxy's  Hotel,  Trafolgar-aqaore, 
London,  Hay  11. 


be  improred 
If  iti  sounding  capacity  if  tbe  hand  of  tha  person 
holding  it  were  better  insnlatadP  At  ptaaant,  the 
hand  oraaps  tha  wooden  ease,  and  it  seems  to  ma 
tbnt  an  irory  or  Rlais  knob  iniartad  in  the  side 
would  cause  the  ribrating  current  to  act  entiitiy  on 
tbe  diaphragm,  ioatead  of,  as  it  most  to  some 
extent  do  now,  going  down  tbe  body  lo  earth.  I 
eppend  a  letter  cut  out  of  the  Sydney  itoming 
Herald  of  thia  dale,  that  may  proTS  of  interest. 

Sydney,  March  14,  IBIB.  F.  D. 

"Telipronbb. —To  the  Editor  of  T^  Herat  1. — 


-Harii 


oentlym 


RCTIMN. 


I  may  (ay  t^at  I  hare  ToDiid  40ft.  of  silk-cortred 
tapper  wire  -OZSin.  diameter,  for  the  ooils,  girs 
better  tes nlU  than  40  yardi  of  No.  36,  and  cotton 

braided  gold  twitt  is  an  tiorllent  material,  on 
iccounl  of  its  pliability,  for  connecting  the  tele- 
l>haDe8  to  tba  terminala.  W.  B. 


:n  tbe  carrent  number  of  your  journal,  tbongh  oare- 
lul  and  accurate  in  tha  main,  contaiai  one  serious 
Brror,  which  I  mnst  ask  yoo  1«  correct.  Ton  refer 
to  the  telephone  bsrp  as  '■  inrented  by  Mr.  H.  J. 
IdatthewB,  and  made  by  tbe  Messrs.  Mason  and 
3amlin."  It  is  true  that  Mr.  Matthews,  who  i*  a 
most  ingeniona  and  akiUnl  maiicianand  mechanioian, 
IB  well  ea  the  Maton  and  Hamlin  Organ  Company, 
af  whioh  ha  is  a  member,  rendered  me  inTaluahlnaid 
in  tbe  prodaction  of  tbe  telepbcas  harp— aid  wbiabl 


.   .  .     .rell-kaowQ  firm  in  thia  dty,  1  ,    . 

a  pirition  to  offer  a  bint  to  yonr  readers  that  may 
pa»ib1y  assist  those  interested  in  becoming  as 
■■ceeasfal  aa  myself. 

"  It  refera  to  tbe  diaphrum.  In  all  mhHsWcl 
n-)tic«>  stress  is  laid  npon  its  thiaues s,  and  feno^pe 
plale*  were  soon  in  grtotdemaad.  Mji  first  pair  were 
marie  with  sncb  plataa—tbe  ortienlation  wo*  fanl^, 

tinned  iron  platea  4in.  io  diameter  ;  the  tin  is  torned 
off  OTsr  a  dear  fire,  and  they  are  so  arranged  aa  lo 
bare  a  clau  librating  spue  of  Sin.  Tbaae  are 
sncre'sfnl  to  a  degree  that  quite  snrpriaed  me,  tba 
ticking  of  a  email  clock,  and  tbe  breathing  of  the 
apemtor  are  beard  in  on  uDOiistakable  manoer. 
"Ooeeiperimentia  worth  raaording.  Twoiaitm- 
its  were  attachsd  to  despatching  nid  of  line,  and 
..._  at  reeeiving.  A  lady  and  gentleman  asng  at 
despatching  and,  '  Home,  sweet  tiome,'  the  lady 
singinr  soprano  in  one  iDstrnment,  the  grntleman 
tenor  in  tho  other)  at  reoeiring  end  both  roioae 
were  beard  harmonising,  or  could  be  iodiTidasHy 
heard  at  will  of  receirer.  whilst  every  word  in  this 
pretty  balled  was  distinctly  reoognlMd.- T-  E. 
HKwwrr,  Nentral  Bay,  March  11th." 

THB  TBAB'SIT  OF  MBBOUBT.* 
__saT.1— I  c&m  np  to  town  fraa  Tanbridge 
Widls  on  Monday  (Uay  S),  in  the  hope,  but  not  with 
tbe  eipaclation,  of  seeing  Marcaij  in  tranait- 
ThrooRbout  the  ingrea*  the  shy  wa*  orareaat  (at 
Clapbam),  cxeept  for  a  oacond  or  two,  when  I  eaagbt 

--' of  Mennijratbar  more  than  bolt  immersad- 

_.m.  the  ann  shone  oat  for  awbite,  and  from 

then  till  abont  Sh.  SOm.  he  aonid  be  aeen  daring 
'  iterroliof  greaterorleaa  length,  bat  neariy  all  tLe 
me  there  waa  ao  mnah  hue  that  no  darkening 
glare  woa  reqnired,  I  waa  naing  tba  solar  mpisce 
with  two  prisms,  and  tha  fnll  apertare  (Slin.)  of  mj 
"rowning-With  reBeetor.  A  bright  ring  was  seen 
innd  Heronry,  dorkeningoft  to  tbe  limb  of  Her- 
iry  Bi  described  by  Mr.  Xalmage;  bat  the  ring  a* 
_  saw  it  waa  far  narrower  than  be  dracriba*  it.  It* 
breadth  waa  little  more  than  half  the  radio*  of  tbe 

Elanet  A  bright  apot  waa  seen  on  Hemin'*  disc. 
Ii  appeared  to  me  perteetly  caatral  and  of  sensible 
magnitude.  My  aldeat  danghter,  wba  ohoarred  wilb 
me,  deacribed  it  as  a  mere  point,  and  quite  oaotnl, 
a*  it  the  diae  were  a  roand  pieoe  of  blaok  sard,  and 
the  blight  spot  wars  a  hole  pierced  tbrongb  with  tbe 
compof  B-point  in  striking  ont  its  areolar  ontlLne.  I 
noticed  one  featore  in  the  bright  (pot  which  seamed 
lo  me  deciaire  oe  lo  iU  subjecliTe  nature  ;  when  a 
email  oload  passed  over  part  of  tba  san's  face,  near^ 
tba  whole  of  which  was  in  tba  field  of  view,  tb» 
bright  ipot  peroeptibly  waned  in  brigbtnes*.  thoagh 
not  craasad  by  the  clood.  This  I  noticed  dlsHDoUy 
throe  sererol  limes.  Another  feature— perbap*  a 
mere  illnsion — was  that  it  seemed  to  me,  M  tbe  apot 
thus  waxed  and  waned  in  brigbtoe**,  that  it  woa 
tiiongalocin  shape.  I  oooUl  not  disUnctly  iMOg- 
uise  Uiis  pMoliarity  when  the  loiire  of  tbe  spot  wm 
steady.  The  oipeol  of  tbe  apot  waa  not  parc^tiblr 
modified  when  tbe  telesoop*  wM  relaaaad  from  the 
driring-clook  and  Heronry  allowed  to  ^pnoch  tbe 
edge  of  the  rather  wide  field  of  new.  Bnt  Iba 
weather  waa  altogetbar  nnf>Tonrab1e  for  obaerratioti 
of  thii  kind,  a*  the  brigbloeia  of  tba  solar  image 
woa  oonitanUT  varying.  After  4  o'clock  only  two 
momentary  gumpsea  a  the  sun  were  obtained. 

Tba  opening  In  tbe  elondi,  wbieh  allowed  tba  son 
lo  be  seen  at  3b.  21m.  at  Clqibam,  wm  no  doubt 
tbe  aameUmmgbwbicb  Mr.  Cole  at  Snttoa  watched 
tbe  ingreea,  and  through  which  Hr.  Talniage  at 

•  From  tba  T.iMt.  May  9. 
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L«f  toQ  raw  t.  later  i>1*pr>  of  tlin  ti'minir.     Thn  ctsudi 
w*rB  lr»T»llir(!  npiiHj  toimrdp  the  north-west. 

I  irntnie,  b;  the  way.  to  note  tlint  B<tninonii<ra, 
ard  cpprriiill;  Ifae  Anieiirui  oboprren  of  the  tolnl 
roUr  rrlipFB  ot  18CJ,  Kill  he&r  with  Roma  i«irpri~r> 
tbKt  il.  JsBfPdi  diteOTtrM  thn  FoUr  (vironu  in  1S71. 
He  ohrfntd  it  rerf  mccoipfnlly  in  ISTl,  but  hs  van 
crrtninly  not  ercditrd  with  ibi  dijeoreTT>  nnj  mor'> 
tb>n  lutnntanm,  when  he  ttrf  auaeP»FuU;  ptia>o- 
fTTirhpd  thn  run,  h*  wu  emlitcil  with  the  di^covory 
of  tlint  InmiEOTT.  It  woolJ  ef  en  wc  mn^t  tnii'ri'r 
to  N.  JiuiPFPU  whkt  ms  tnid  einlit  ypin  igo  ii 
teood-hnniODMd)  je»t  ol  Mother  Bolar  ohncrrcr  : — 


Blchard  A.  Praetor. 


With  my  iRKlrnmi'nt,  ISTS.  lIiTcb  I.'.l.  Ub.  to 
]IIi.  ■'lOin,,  tho  rft;io:i  L"F,  batwo-n  Vitcllo  and 
Dappr'tiiiii}T,  WM  tniusfarinM  into  two  lii>-|:" 
brok^u  (in  thp  X.  bend'l  riiis',  re<>[>ectin(>  which  I 
may  perh*^  p»y  Mimethinit  b'^farn  lonir,  ■ftw  a  litH:> 
tiirlh-r  ob^urv.it'm.  Onp  or  tw)  fketohea  from 
nlhi>r  peneih  uii;!lit  iiran>  ii^rftil.  I  wu  BPinR 
tbp  21in.  F.  Compton  Dennott- 

Sjntbnmpton,  May  C. 


Xl"c 


Tunbridgo  Wells ,  Mty "!. 


ently  obnerrDil  »t  Nnwcajtle-opon-'ryi 
The  iky  wu  dpar  durin);  the  treasit,  and  Ihe  pUnct 
formrd  ■  welldpSavfl  circulaT  spot  on  tho  pan's  diic, 
which  at  prefect  ii  entirely  free  fram  reRuUr  Bun- 
Bpotg.    Tbn  minnte  of  ingress   wu,  aa  well  as  I 
mdM  perMiTB,  3.15. 
36,  Arcbbold-terTa.-e,  Kcw-       T.  F.  Barkna. 
cutle-oii-Tya«,  May  ii. 


LH3;9.1— The  weathrr  here  una  wry  nnfoTOur- 
able  for  obMrtins  the  trani>it,  an  the  *iin  w.K 
obfcured  by  oloQ^,  imFtirnlarly  at  tho  compnonro- 

raw  Mcrrnrj  at  3b.  28[n  &%.,  nr  ICn.  339.  from 
tlie  commen cement  ot  tranvit.  Diflimcn  from  nni.'ii 
oanlre,  14'  37"  ;  diatmice  from  tan't  1:1.  limb,  1'  15"- 
At  3h.  SSm.  it  became  cloudy.  Bad  eo  it  eontinood 
nuUlBnDMt.  B-  J.  Hopkini. 

IjiUluJe,  51'  33' ;  lannitndc.  Oh.  Uoi.  Oi. 


ri43:n.l-HoNnAT,  the  Cib  ingi,  was,  in  this 
part  of  Ir^nd  (Co.  Limerick),  nniianAlly  cloudy, 
with  Mntinoal  nun.  Howerer,  at  S.30  the  cloud* 
■nddenly  openid,  rerealioit  the  inn.  a«ro»  who^e 
ditc  the  plaiiet  haJ  now  more  than  half  way  parsed. 
For  iipwardi  of  an  hoar,  wbilit  tho  iky  wut  rlnar, 
I  viewed  the  traniit,  nanp  an  anhromatic  with  a 
poworof  60,tba  beat  tliBairwDnl'luilmitoF.  Whcp 
tht  aon  thone  brigfatoat  the  colour  of  Mercnry  ap- 
peared a  BTlyiih  browD  (moute  eolonr) :  often  tbii 
ahaded  into  inky  blaeknesji  a>  clouds  flew  over  and 
pBrtly  Tiulad  ths  lunihiDe.  Tbere  «a<  no  ppat  on 
the  tun.  hut  the  motUinR  of  the  anrface  was  very 
easily  obserrcd.  Hercory  fhoiro^  a  ilccidcd  border 
of  brightnps),  a  Fringn  or  pDz^nmlim,  perhaps  a 
result  of  eontristed  briEhtnem.  Thn  power  I  used 
was  iaiuSiaicDt  to  notice  any  spot  on  itH  gtobo. 

E.  B.  Venaessy. 

[1J33].}-I  WAS  able  pnrtiaUy  to  obperTa  tbi' 
traspit  here  on  Monday,  the  Utli  inat.  The  sky 
olrarad  pufficieatly  to  reveal  the  nun  and  plnnet  iu-,t 
at  tho  mOBiDDt  of  internal  eonluct,  abont  3h.  Hot. 
G.M.T.  After  tbut  Lho  transit  wub  li'ible  more  or 
Iras  perfectly  tbroach  ths  driftion  okuda  for  abont 
'20  iDiDates.  I  saw  no  aureola,  nor  any  whita  ipot 
on  the  planet.  The  planet  was  u  round  blsck  ppot 
OD  the  lan,  and  no  more.  1  abntcred  with  a  SJia. 
aperture  and  a  power  of  <w. 

47,  Byme-ioad,  Balham,  May  7.       D.  TraUl. 


VO^PBS  Oir  OUB  BATBLI.ITE. 

1 14332.]— The  new  method  of  namencUtnTe  men- 
iianed  aLd  illuatralrd  in  p.  13i1  aateia  very  ingrr 
nionp,  bnt  I  should  like  to  suggcat  one  or  twoaliiiht 
nodiEcationp.  Let  Roman  lettcrp  b«  employed  tor 
craters  and  deprcppians  ;  Gretk  Irtlert  for  bills  and 
moantains  ;  italics  for  clnfts  ;  ardiniry  Durnrr:ils 
for  the  TallcjH  asd  eulUea  l>ctwtcn  monntaiap  ; 
HehTsw  letters  for  liRbt  Btrcakp,  to  prerrnt  confu- 
sion by  letterjuB  them  the  same  ns  tfie  monntmns  ; 
apd  asterieka,  Ac-,  for  doubtful  ohjocls. 

Tn  a  GEura  accampanying  ktter  lllU,  p.  C:7, 
"  W,  J.  11.  E."  showa  two  cralor"  about  a  diametir 
S.S.E.  of  Catktioa.  On  April,  81.  Ub.  10m.,  1873, 
I  noticed  the  eastern  of  these  two  to  be  composed  uf 
two  adjoining  craten  K .W.  and  8.E. 

Short  notes  deecribing  Hauateen  and  Billy  may 
not  be  altogether  amiss  at  preacnt.  The  farmer 
nSTB,  Fab.  I4d.  12h.)  has  a  ring  lancirnt  I  ahouhl 
ralber  fancy)  of  irrrfcular  tiei^bt  upon  iti  floor, 
havitig  an  altitude  scBieely  one-half  thatof  theant'M' 
ring — which  it^iplf  ia  not  Tery  hiph — a*d  a  central 
hillock  higher  than  ths  interior,  thouEh  not  ao 
<i'cTat(d  as  the  01  ter  wait. 

Billy  (April  14d- l2b.  15m.,1878),lias  a  very  dark 
floor  ;  its  nariow,  lucid  wnil  ia  broken  in  tbe  aoutij 
by  a  Bmsll  dark  craterlet,  ju^t  torth  oF  which  a 
little  hillock  was  auapectctl  n'.ar  the  S  W-  wall, 
while  lioy  patches  of  lit.'bt  were  PD-pertetl  (only  jopl 
SDBpccted  thoagh  thti  might  be  worth  mentiouD^) 
«n  Tariooa  parts  of  the  floor. 


OABTOH-THB  D8B  OF  THE  StONS  ' 

AND  ". 
n  mx  l-I  w.\R  alartlcd  to  rend  from  thi-  pen  of 
"F.  R.  A-S.,"  "Idonot  pii'cij  '  S'.Hirir'B  Ob<or- 
Ta',ional  A'lr.infmiy,*  b-.it  lin.  ji>f-n«  In  I.' a  funny 
dislnici  for  the  component'  of  di'tir."  As  I 
happ  n  to  pi-.iijBs  and  to  use  thai  work,  I  felt  sure 
tlirru  mii-it  hn  a  mi-l.ike.  ():i  rcf-rrinB  to  tho  letter 
nr"A'K,iP,"  I  fi'id  h'>  do-s  makn  tlial  «lat"mont- 
Thn  f:n!t  IB  Shistt'*  "■Jrk  distifirtty  fan  at  Ciator 
"  ]>i-tiinc"  1"."  There  ia  a  iro*t  ri.iic'ilmn  prac- 
ticp'  pprii'ginft  up  of  naing  the  sIl'tip  ''  anl  "  to  rjpre- 
nent  f.:ct  and  incbe>,  in-tcid  of  ininutm  and 
PCCondA.  1'hn  case  in  hand  i^hoirs  th:>  :i'wir<lity  of 
it,  and  bna  W  "  Arput"  to  do  an  act  of  injii-itice, 
Uy  mis  r.Tpre.'on  tins  the  work  he  quotes  from. 

Kelby. 

TELESCOPIC  APHBTUBEB-SIRiDB- 
BTBIjLAB  PHOTOMBTRy. 

[11.131.]— "SJlfJ.  O.G."  baa  Iffi^  to  well  tnt  D 
In  baud  by  olh-ra  tlmf  I  n»e.|  no',  wii't"  ppaci  abnut  i 
Him,  iic-pt  lo  iiivf  »n  .■ilract  from  Vol.  I,  of  Dr.  ! 
ICitcbiiier'a  "  K-Mi'imy  of  the  Kya,"  p.  l-"iO,  wbi«b  I 
readfl  Tjry  dilfi.r-nt'y  to  the  e(triict  h»  pave  pome 
time  back  n>n'i*.  l.'l-eo:>ie  drawinp.  Itruni :  "  Tb^ 
lame  cvrainp,  that  with  a  powrrof  ISO,  thn  planet 
Jnpit^r  ha'  iippparad  to  mo  to  lie  al'Ont  :in  inch  and 
a  half  in  diniiivlcr.  a  person  whaahaerrpd  it  the  next 
nsinnte  paid  it  lookpd  a4  big  ai  tbi  moin  ;  another. 
"ipnl  lour  in cbc<  diameter  ;  indat'iird  thonght  it 


and  (1  —  1')'  at—n',  ami  similarly  (1  *■  z)  at  -h  k' 
where  B  --■  1-273,  and  of  onrso  z  Tolnmei  wontd 
beco-neT(l  ^  vV  at  ±  k". 

Acn>nling  to  lliii  formula  the  law  beeomM  qoite 
'  '  '  tho  arbitrary  aoro,  and  wonld  waii 
,    -.    ._j  pamo  roinltt  with    any  otherscalr. 

lich  c  rtainl;r  ea-inot  be  aaid  of  the  old  syitm, 
i-uppO«inp,  for  initance.  that  the  law  were  arranfed 
po  as  to  rtirt  from  tho  boiling  instead  of  the  frai- 
ine  point.    A  little  eansideratiou  will  render  lUi 

By  thn  aboTO  formula  2T3  TClaniea  will  beooma 
720  at  273>  instead  of  516,  and  will  ahrink  at  -  EJT 
only  lo  tOl,  instead  of  nndergoins  annihilaliB, 
wbiuh  I  liare  alwayii  underatood  to  be  impoasiblBlar 
niy  kind  of  matter,  oocorditig  to  oar  modva 
chomi'lry-  Po'pibly  the  matorialista  may  be  ablets 
arpufl  fram  ttiis  in  fnronr  of  the  annihilation  of  the 
bnman  ciiatence  after  death,  that  the  body  aonld  ke 
rendered  ga'poua  and  then  reduced  to  —  273, 

I  bnlievn  it  wonld  be  inti^realing  ta  others  benfa 
myselF  to  baTo  some  further  information  reUtin  to 
tbe  nowly-diacorered  Pjitullitci  ot  Uart,  th«r  ele- 
meata,  &c,  la  it  poaai'ile  that  tbeir  diaooreiy  aif 
oarTACt  tlie  atill  oatatanding  aorioua  error  of  thshuar 
theory  P  and  bow  'n  it  that  they  hare  nerer  b«i 
obserrcd  to  traiiPit  the  di'c  of  the  planet  I 

InUnd  Rsrenue,  York.  Iiatoi- 


<lldni 


.rquil 


_  noticH _,     

Mil"  in  latter  llllO.p.  33,  fir<t  oti  D.-^remlwr  i'). 
'  1877,  whin  I  bawi  the  aotn,  ''Siriiis  certjinly  not 
I  white  but  a  boautiful  bine  (No.  3  blno  Smyth's  chro- 
,  matic  Bcalo),  and  very  Tlvid.  The  aame  fact  pointed 
,<)uttamebTHnineiprri..n(-dDhwrrerBtinb.l5in." 
I  On  December  23  I  noted  "  the  blue  tint  of  Siriui. 
lud  an  "laetly  aimilnr  tint  tn  R'zel  (i3  Orioiu') 
tgain  iioti-d."  January  8,  1S73,  "  Siriu*  app-ara 
whiter  tliun  f'lrnierly  when  accn  by  direct  riainn,  but 
lbs  beautiful  blur  cuiour  camaineil  rery  iutonsa  by 


On  Jai 
ime  eip 
On  the  fl 


Was  thia  o: 


hlaenepi  noticeil  ii 
no-'pherj  Juciug  tbi 


L-ion  I  bare  the  notp.  "  3irin<,  wbei 

_  .lamincd  side  by  side  with  Wgel,  i; 

rery  little  the  faintent,  but  ia  abont  equal   (per- 

Ormni.        Tbr 


.  fl-CtiDJ 


rcry  little   brighter    than)  > 


surface  t 


I   pale  blue    glass,    and    the 


ihout2)witb  tbcTOmparisonBt.irs."'  Oa  tbe  Utti 
ion  ID*  note  sayp,  "Siriut — the  brightest  dF 
RO  rclTietions  cit-n  by  a  i'bKot  of  clR:ir  plasa  ia 

:athor  faiuter  thanS  OrionL*,  tliougli  nitlirr  brighter 

than  •  0.-ioui».     CnpoHa  it  n«rly  eijual  [whoa  thus 

reSected)  to  tho'.bclt  stur,  i  Orionis." 
May  G.  T.  C.;Dennott. 

COHPBBBBION  OF  OABBB- 

ASTBONOHIOAI,. 
[113.15.]— I  HAVE  rrprntedly  seen  it  BtotM  intext- 
hookii  that  gapm  contract  under  the  inltunnrn  of 
■e  biction  ot  tepiparature  to  auch  a  iIpRreo  that  273 
roliirn'rt  iit  ip>ro  become  27-1  —  i'  Tolnme'  at  a  tern- 
■■r^ituro  of  —  (i^  Thn  inference  ia,  as  tt-ne  of  them 
'oint  out,  that  at  -  273  the  gan  would  di'npw.ir 
•ntirely.    If  thia  ia  not   utteriy  ineo'ieelvablo 


coh3tbuction  ot  bbbwbbieb  abb 
abbanoembnt  of  APPABATUB. 

fl  1.1.1(1. )—Havino  been  reqnnted  to  (tire  sn 
readers  aome  idi-aot  the  heat  form  of  building  aal 
urrang.^ment  of  brewing  appuratm,  the  follarag 
may  pprhapi  prove  aerricoabK  Uf  eourae  it  will 
bn  nndnratood  that  thia  is  written  more  eapeaaQy 
with  reference  to  tbe  reqairementa  ot  a  madian. 
aii-d  hrftw..ry,  and  that  a  very  amall  plant,  capaUi 
ot  brewinc  only  abont  !0  barrel",  will  not  aeceanlah 
auch  complicated  apparatus  and  alen^ls  asabufK 
plant  wonld. 

A*  lho  majority  of  the  bi 


PoientiBc  principles,  or  even  in  the  moat  saitaUi 
manner  i  npither  will  they  tie  always  aitoate  ia  Ifct 
ninflt  conjenicnt  locality  for  acquiring  good  av, 
rfKcicnt  drainage,  and  a  water  anppty  free  turn 
orgaoie  contamination,  and  containing  in  solrtiM 
thow  palta  nece.'aary  for  tbe  prodiiction  of  a  £i*t- 
claai  pale  ale  ;  therefore,  when  now  premites  anlt 
be  conalruclei,  or  eren  wb-^n  obi  one*  reqnire  altv- 
np,  the  following  snggsstiona  may  prove  of  greti 

In  tbe  building  and  arranjriDT  ot  brrwery  ptatl 
ill  depend*  on  what  pystem  of  fmnentatiaii  ■ 
'ollowcd,  whether  tfae  llurton  Union,  Skimmiv, 
Cleansing,  or  Stone-sqna™ — each  diffarenl  BiitM 
inioMng  tbe  necPBtity  of  different  conftmetios  rf 

Slant-  For  this  rnaun  it  in  quite  impossible  to  ^ 
own  fliad  rules,  althouch  certain  tarton  oobbH 
to  all  bear  with  impirttnce  u^on  tbe  qnestian  <l 
aite  and  BcloBtion  of  brewery  bnildinga.  Thtfrfsr^ 
the  Erat  conaideralion  is  the  naeesaity  of  laal 
drainage,  so  M  to  allow  the  bye-products  ot  Ikl 
brewery  (which  qniekly  deoompoae  and  give  <( 
offi'unifo  ga^es)  to  be  washed  away  ;  and  for  lUi 
pnrpow  wo  must  nwnro  a  good  aupply  of  wsIBb 
with  drains  perfect  nnongb  to  prevent  any  oonlaml- 
natton  of  tiiia  aupply,  from  percolation  of  impel* 
liquids  into  the  watn-beariog  atratn. 

In  constrncting  a  brewery  bnildlng  the  IfKT 
hoDse  ahould  be  anrSciently  high  to  allow  d  m 
regular  flow  of  the  liquid  by  gravitation,  fma  b 
time  when  it  commences  as  an  infusion  of  mslt  % 
water  n>itiIitflna11yapp«Lrs  in  the  cellar*  as  Eaiikv 
beer.  Weahall  Ihuaprevent  any  necessity  forpn^l 
and  dnvatOTB  ;  and  by  fo  doing  we  aavs  eip^n 
and  ab)li"h  many  ntenaila  which  are  and  a(«" 
■■•  ■  •       Idlly.  dirt,  and  w»«»- 


ininht    1 


tbe 


10  of  the  nxporimcnt,  Ihi 
Hariog  coninlfitcly  aibausted  a  litrn  Tenaol  at  the 
iiipcraturc  of  —  273,  let  beat  be  applied,  and  on 
loiniEg  an  ordinary  t*nipemtnre  the  vtafcl  will  of 
ur^o  be  fnll  ot  gaa.    The  one  iufercoco  pcoms  to  be 


the  rtaion  "w  that  the  eas  loses  not  1-273  fur  tho 
first  ilugrcc,  2-^3  for  the  second,  and  ^o  on ;  bnt 
that  it  loses  l-'.n.I  on  tho  second  oeoaiion,  not  from 
the  original  quanlily,  but  from  what  rjtuaiiia  attor 
the  Er«t  1o<a.  Thi'  Itw  will  only  diffi-r  rury  slightly 
in  ita  (ffi'Cta  from  tho  old  one  ro  long  as  tl  remains 
imal!.  while  it  saves  u<  from  the  rcductio  ad 
nbsurdnm.  According  to  thiK  inlc— 
1  vol-  at  0"  beoomea  1  —  v  volnmea  at  —  1^, 
and  {1  -  u)  -  (1  -  i>u,  or  (I  -  v)>  rola.  at  -  2°. 
and  -i  {1-0  -(1  -«ju  I-  -  ^  a~v)  -  CI-r)r  K 
oc(l  — "I'toIs.  Bt-S", 


Cir^ 


hwill 


t  htagbt,  bxv 


luildinga  of  >ulG*i''nt 
the  event  ot  a  brewery  being  built,  as  adna*^ 
will  be  only  n^cesaary  to  elevate  tbe  ungronnd  "• 
ro  as  conveniently  te  run  into  tbe  mill ;  and  J. "» 
pump  tliB  brewing  water  to  the  top  of  the  fc^^ 
hon>o,  and  having  done  ao,  we  shall  not  le-^ 
any  further  help  from  elevators  or  pamps,  witfc=- 
eioeption  ot  what  water  may  be  roqomd  fo^* 
frigeraling  and  attemperating.  Much  risk  of 
tamination  from  tho  formation  of  a  minute  ralnii-  ' 
the  metal,  by  the  paiaage  of  the  worta  tbroajfb 
metsUie  pipes,  will  tbni  be  ohviatsl.  ._ 

Kach  department  abould  be  aeparate,  anl-^ 
connected  with  ths  next  in  natural  aeqoenee^ 
mills  and  grist  bin*  abonld  be  well  above  the  i^^ 
tun,  and  tbe  taps  from  the  tan  should  flow  inlc=3 
copper.4  without  the  interpoaition  ot  an  undrrh^^ 
thn>  wo  do  away  with  tho  nicwaity  for  wort  i>u.^ 
prevent  mnch  acidity,  and  lave  fuel.  The  co^ff 
should  run  into  the  bop-back,  which  must  be/;^ 
enouRh  to  contain  an  entire  boiling,  and  from  tp-" 
the  wort  abould  flow  ii.t.j  thn  coolers  (unle^Bg 
dispense  with  thorn  entirely),  then  throogp^E 
refrigeiatar  paeting  into  tbe  formcnling  tu£^* 
into  the  settliug  faai:k.  and  finally  mnning  Jo" 
Tata  or  barrels  ;  and  if  tho  levels  an  anai  M*^^ 
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•fitcEoAtic  muiner,  Ukrdlf  kn;  pumpi  will  be  n- 
qoirai),  asd  nmcfa  compUriltj  of  umngeinant  ] 
obiuttd.  Shortlj,  what  wa  r«|uire  ii  to  build  k  j 
tcmr  id  which  «e  mi  plica  thii  mult  milla  an.!  , 
nuh-tnn  high  abOTS  the  other  uti'n<il«,  diiiiline  tlia  | 
eopptn  from  tha  coalinff  aiiJ  funuHiilin^  diipiri- 
BULts,  to  prerent  any  poi^fiblo  rotardfttiun  ot  tha  | 
ending  i>Ri«ea«  bj  >t!ii[Q,  and  aluo  ODj  injuriou!!  . 
""■"'  —'-=-'-  -■  might  gthsrwus  hate  a|>an  the  far-  j 


TA*  ilath-lun  ehouM  l>«  Okpabis 

of    beii 

S  "n-ll 

diMd,  to  u  l«  nttuD  tha  Lnt  -hi! 

thO  COIIT 

(necM  i»  fKiav  on,  and  it  ehouid  b« 
U  to  hold  foi.r\.rtfl.  of  liqnor  to  o 

■Itbrcired.    [roniiiwithoutdaubt  th-^Wt  m 

uterial 

ad  freedom  from  Miditj  greitl/  re* 

■ommenl 

of  tho 

ut-i.le 

ilnniM    Im    w-ll    eOTend    <fith    > 

lod    no 

-hcat- 

otadaelirK  mutrHal,  inch  u  m»t  of  tho  co 

liau  iol.l  for  the  ptitpwe;  or  ptr 
aM  >ait<.blB  lutccul  when  aoutij  ta 

■pi  felt 

.frtdoT 

rwith 

C:i4erbatka,  vherercr  poa^ible,  nhaiild  be 
■lelkhi^d ;  but,  if  their  nii)  be  iinavoidablu  for  wnnt 
rf  height,  then  iron  Li  bj  t&r  thg  buil  mtteciitl  for 

Cifi-m.—lt  is  reeeirBTT  (MCCptinB  in  th'  twj 
iDiUnt  plnnti)  to  hsTi  mt  ]pMt  two  of  thirPfl,  »<>  at 
!•  eanTODi'ntl7  boil  withont  watte  ot  time.  Kiiri 
ihlmifh  in  gmill  brewnie*  Tuioun  oiethodi  arc 
tdtptad  to  •dmit  of  tha  work  btinj  carritd  <m  with 
•HMpper,  y«t  it  cunol  bo  no  ea.li.'f»ctoriIy  per- 
knei  SI  with  two.  V/a  hnre  iili>o  to  deride 
■bcther  ateam  or  firs  bo'Iinf;  ie  pr«fenble,  nnd  of 
tbetwo,  IconaidtrthalBttertobetlia  letter,  as  fire 
WEb(  bu  more  pmattntiiis  power,  or  nppearg  to 
W«t  non  clwnzn  ia  lhi>  wortu,  which  are  atricti; 
ihMiMl  in  nstnre,  and  of  ir 
NBabrewnie*,  whati^i  ealind 

■li.bat  in  addition  tn  ibn  wa»„ , 

wit*  wIb  tar,  there  i'  bI-o  (treat  liuUlity  that  Ih.i 
IHti  majbe  darkened  threnuh  orcrboatinK  nndir 
ManM  of  Fteum,  and  coi.Kfq'ient  caraiaclinalio'i  of 
Ikiwart!.  For  thitrcaaoo  ijarton  brewtra  eniplnj 
^w  eoppera.  Dame  coppFn  were  origina-lT 
■MOecd  to  prflTBnt  lo'i  of  hop  oil,  whitrh  priM'eq  dIT 
Witt  the  iteam  bnt  they  iwTn  not  »iicco-.dfld.  Ojwn 
men  are  witbont  dotibt  tbn  bi^nt.  providinj^  t;iey 
MI  linta  cnoofih  to  hal<i  a  wort,  willinHt  fear  of  lo^.s 
if  boil.DK  orer,  with  ordinary  earo.  In  Iho  nmntnic- 
Inn  ot  coppen,  tbo  aiie  mnab  mry  in  proportion  to 
fte  qnantity  of  malt  uauullr  Lrawol ;  but  bear  in 
^nd  that  inenateil  height  will  givf.  BreBtcr  pre«^>ire, 
tad  torn  etiuantly  moraJanRer  of  en  Ion  ration.  Wbin 
«g  hare  bnt  one  copper  it  ehould  bold  froin  1  to  S 
Wnli  tor  each  quarter  nf  malt  u^od,  atthooeli  if  we 
m™  two  coppers  ihey  will  not  rfiiiiire  to  hold  more 
BBB  from  ll  to  H  bsrrela  por  ijaartir.  Copprrd 
■tonld  be  well  nconred  rn.-fa  limo  bnfnro  lirpwinii, 
■«i  Kthtr  land,  fine  flue  du^t.  or  ehatD  for  thn 
pipoae,  u  it  ia  well  hnowo  that  a  copper  will 
tanah  on  hoiling  a  wort  in  it,  and  it  will  ptph  do 
—  *-  »  amall  ntent  aimply  when  eipo^ed  to  tho  air. 
'0  an  acetate  of  copper  ia  formed. 
__  „  .„  „,„j  ^n  oiido,  and  if  the  copper  ho  Sllid 
ifU  when  dirty,  it  will  appear  bright  after  hoating 
•  wort  in  it,  tha  lactic  aaid  iu  the  wort  harini  dLi- 
MmoS  thedapoaittbathaa  formed,  thua  rotninirg 
Btbe  wort  the  paiiocoiu  copper  anlt. 

Ctrolwi,— Tleaa  should  bo  well  TfntiUtoJ  to  ittluw 
nt  caeipe  of  btcam,  biit  oxcrH^ive  adniid-iun  nf 
I  VU  mnt  he  aroided,  and  actiutl  f  utili|{ht  »honkl 

— s  b«  allowe.)  to  xhine  on  the  wart<  aa  it  is  capubla 

Iwtuit.  ud  no  joubt  often  docB  rfTcct,  chi'mi'-nl 

.     H|eaenin.Whencoolanarocaattru[!tcdnfwood, 

Cmt  and  inronrenieiica  ii   found   in  kepin;; 
Holder.    Thiir  frail  naliire  a'lrl  liability  to 


Ii  the  former  n 


■p  then 


inChnl 


■  jrj-'"~w«tfr  neofaearj  to  kit 

I  !«Wewiiu  in  their  daeay  in 

I  «>  gnatly  againit  their  niw.     Tbera  ia  often  a 

I  Sj*?™!  olteniiTB  BaTonr  impartwl  to  beer, 

I  3?  »  OWmonly  known    oa   Iho   "  Foi."   and 

"  «M»ed  by   the   formation  ot  a  fanfioid 

■  >>  lie  poira  of  tbe  wood,  aliribntahlo  to 

>  U  clMDinR  thn  coolers.   Thin  «n   only  bo 

ly.mided  ij  dtaeardinii  tht  ute  of  wood  aa 

"wn  tbe  eoaatriictioD of  these  Teat c'a.  and 

"T*&8»  le*i  prtCT.riflua  material.    Th?  urn 

„,.  ,''*gw.  er  prcfcral-ly  imp,  will  he  foni.d 

Z^"<W»  for  Ihii  pnrpopc.     Wood  id  about  tho 

Ct,«m1  (hat  can  !ia  cmploje.1  for  cooler-, 

J™™»  tl»  are  already  in  iulo  it  nwy  Dot  be 

u^™|at  nddcnly  to  di«coitinuo  uairg  them  ;  and 

™wMk»hin  waKbiriR  thorn,  it  will  bo  wcU  to 

U--    "'"•t  (old  water  ebouH  bo  employed  for 

E  kST"?*^  "•*  hot  water,  oa  is  ciwlomary,  for 

__J^."«t  hot  water  eloata  tho  porea  ot  tbo 

nf-i       !^''  '"olo'e  any  impnrilici  that  may  bo 

£5*l«i.tlie..  willrenmil.  tl„r..  until  tbo  wort 

S?.ll?  ^  ""'"  ^''«  ™ol''"  '"■Hi"-'  t"  rool-tbo 

^U^rTi**'*^'>^r*<""»>r<0''t'i'f'',  whicli, 

g'^'WWwblB  temperature,  act  an  ftrciianta  on 

£7|-  Inw,  althonffh  cold  w^iUi-  i,<  \xnt   for 

i     ^SS**'  "'   '"''  '"t"*  >"   'lee'-""!    tot 


coolera  wet,  to  prevent  loai  of  wort  by  ab'orptioD  ; 
jet  thii  ii  taLiB  eMoomy,  because  the  motatuia  thnii 
lott  in  tbe  wood  ii  the  very  thiiK  ueci,bHa>y  for  tho 
formalioti   of  acirlity  whon   iu  coutaut   with   tbu 

If,  ufter  what  bri^  Uun  h  re  explained,  any  oua 
ahould  prtfiT  to  ronxtruct  oooiLr.'  ot  viooi\,  fiiit  let 
thu  moixture  bo  drirtn  out  ol  tbe  perea,  uud  tlica 
treat  tho  wood  willi  multeJ  paruffiu  wui,  or  eaaniel. 

eieate  a  kind  of  pump,  and  aa  tbe  linibor  ubdrba 
huit  wben  Ctivond  with  wort,  the  purea  open,  and 
a'i}thiii|:  thou  III  coutJMt  inatantlyantera;  thi'tieibfr, 
cuutiouting  lu  the  caoliLg  prace>a  proceiila.  itn 
fibre*  Bi-aume  a  ikore  cooipEiet  po^itiua,  the  porw 
oluiP. 'ame  air  contikiuinKfenoenti:  isiue  from  tliuui, 
a:.d  foiiii|(ot  the  worta  Biktur«ily  naulta.  Aguin, 
the  albuiiiiiiaua  vap  euQtiui.eJ  in  the  porea  of  tho 
wood  worka  ita  decay  when  in  coutoot  with  uii 
moiaturi;{  thx  nolreut  powur  likuwiao  ol  llm  i 

drkinn    o.t    tho  alhuiuinoua    cap,    un>l   tha    

bocomun  like  a  ii)>u.i?e,  abaarbtuH  iiupuhliea  frou 
tho  worla,  which  >utLlu  in  tho  porei  day  after  day, 

Where  a  j.awetful  luodiTD  nfrigeiutur  piuTuletl 
with  a  gotil  iupply  ol  vrry  culd  water  id  in  u>a,  large 
coolora  ard  not  uniy  ui.i>voaaiiary,  but  waituful  auJ 
danguroua,  hy  nrUiuuof  the  eii-oauicaf  tbewoc(>  to 
thoucliotiot  the  air;  uUtliatOan  poaribly  lierciiuired 
bnliig  a  Kiuall  iron  cooler.  Urge  ei:anih  to  init ' 

one  boiling  of  wort,  ami  to  banned  ohiedyaiiaia 

of  nettling  any  dvponit  wLi.:ii  may  run  ont  of  tbe 

lldpUicki, — Tliewi  nhonld  iJwaya  be  made  of  iroi 
a>  we  alwaya  find  that  iu  all  brewing  vtintiU  coi 
Btrtieted  of  wood,  and  whioh  an  liab^.-  to  cxcevaiT 
ohaugea  of  toiuporature,  ilrynets,  and  luoidtun 
thero  will  bo  a  ditpoeiliuu  to  turui  uii  viceaa  <i 
aeiility. 

FeTiiimliaj  Tivi:—\u  tao  co:i^trucUuu  of  Tat 
TO'iiid',  ui.i!  (iji:are9,thj  iiui.alion  of  prusauie  mili 
tall!:'  atr.iiiint  the  ompluymeut  oE  very  di-wi  Tataulfl, 
niteniihtioD  bMog  coniiderably  retanliw  by  IhH 
prea>ure  eiertoil  on  the  lower  pact  of  the  wort,  ami 
t^ie  Htuie  o'-jucliou  to  the  uae  of  wood  in  tha  cva- 
atructinn  of  eooliTi  applie.'  (althuuifh  ptrbapi  not  lO 
griatlj)  to  itj  umi  ia  muh-tunBai.dti-rnieutiug  tuur, 
••t  for  any  utCDi'il  huhj  ct  tochaTigi)-  of  ttiniKratiiro. 
WoihI,  blalft  iiud  f  touo  ard  nied  iu  tbe  U'luairitcLioii 
of  fi'roiviilins  taoB,  tbe  laat  bmni;  in  moat  ctuea 
prefirabio ;  aiid,  if  woo.l  ie  luiA,  it  ahould  1i3 
trcutxil  with  laeiled  iiarafliu  wax  U'fora  making 
inl«  Hr|uar»  or  roniidr.  They  ahould  cocer  bu  made 
of  iron,  a:id  all  mixturti  of  metal*  should  bu  care, 
fully  avuidi'd,  nine  aud  Itiul  bi'iHR  onlircly  prohibited. 
'I'bey  ahunld  ulio  be  ariunged  iu  parallel  Unea,  so 
tW,  if  Doca-sary.  tho  rouc'ioy  or  pum^iiiK  iii»j  lie 
dona  by  machinery.  I'li-ntj'  at  room  aiio  iihoulil  be 
a'l'Wti!  foi'llmyiaiit  tu  forai,  tilhur  ia  large  atone 
b^wk'.  ax  in  Ibeatouo  niuare  tyateu,  or  by  the  a>a 
of  hiiib  buarditig  ill  thu  ordimtry  tkiminiiiit  pioon". 
Thtra  ia  one  very  impovtakt  point  which  i<  but 
aaldom  ptoviderl  fur  in  many  breweiirH,  although 
fTeat  can'  ia  Un  d  in  atten>pumiing  the  fcrnuuting 
wort  ittelf,  yat  the  lempecaluro  ot  tbo  ycaat  wliicb 
ri'Oa  on  the  uort  ia  noK  r  cuotiolled  in  the  aiighte.it ; 
but  wo  aboold  bear  in  mind  that  it  ia  qnita  ai  necea- 
rary  to  atlemperate  tho  yraaty  heud  aa  the  body  of 
tbo  wort,  lujcau^a  the  anli;<nry  Suating  yeHnt  hoada 
arj  many  degrees  warmar  than  tho  wort  Ik  low,  and, 

tarunriiig  the  pr<>p!<g:kCiou  of  fabia  tcrmanta  in  thu 
yea^t,  it  ia  i|Uite  as  iiuportaot  to  control  thn  tern, 
peiatkire  ot  tbe  yeaxt  aa  the  wort. 

Ferm'  niiug  ve-aela  mudi)  of  stone  or  elate  are  free 
frouiiicidity,  n.(iU!ronoi.'l.iiusin(;  "^Out,  aod  do  not 
nei'd  pt'eld^n;;  out ;  in  fuit,  aa  tlioy  are  liable  tj 
cmck  end  rpli;  on  tbe  application  of  hot  water,  it  ia 
imp.  rativi)  thut  hc.il'liug  water  fhould  not  be  used  in 
tbooi.  Slate  boing  a  good  radiator  of  heat  ia  nut 
lulled  for  termj^ting  tuna,  in  which  any  auddun 
cbapgu  of  ti-mperatnre  ii  nndiairablo,  although  Kutp 
ere  many  »r|iiarc4  made  of  alute  now  iu  uae,  aul 
giTini  toltralile  a;itbf:Li:tion  ;  but  it  sUkte  ii  used  in 
the  Couitructiun  of  n'lIJi'ig  bji^lia  it  will  bo  awuet, 
I  clean,  aud  to  cold,  wbora  ooolacai  ia  not  only  wel- 

moot  ia  alwnja  tutii factory. 

Tbe  clca-iiiiiji;  mnina  and  pipce  aied  for  Tacking 
and  SiJing  rboulil  be  remorablo  at  plcaiuro,  tbe  coii- 
neotiona  beiog  niado  by  aieauaof  noionH  and  screwe, 
thus  DnuMi::K  thtm  to  bo  easily  taken  down  for 
cWu  lug  at  abort  iuterral*-  Avery  nocoiBjry  plan 
alao  ia  to  cut  eff  all  ilestrieal  conucction  bctwicn 
iho  tun^  and  niiiius  by  meaua  of  thort  leiigtba  of 
flexible  ir.dia-niblKT  tuV>inj{,  and  the  maina  ahonld  lie 
made  entirely  of  tinned  copper  j  load  Icing  objcc- 
ti'jiiHhla  rhiiuld  ba  entirety  nbolirhed,  not  only  for 
the  pnko  of  c1eiuiintH.<,  tint  alto  (o  prerent  tbo 
formatirin  of  poiionoua  lend  suits  in  the  beer. 

F<rui(Dtiu(>  tune  should  ttaud  on  brick,  atone, 
or  wood,  etitircly  inaulattil  from  the  muiiia  uud 
emth,  ai.d  rhoidd  not  on  any  acco;inl  1m  placed 
iindi:r  any  uU'Uiil  likely  to  tfiru  tff  hint,  fuub  us  an 
iron  hoplMurk  or  coo'er,  aa  lb  will  cause  the  Lea>l  to 
drop,  and  cpuil  the  brt  r.  Iu  fact  tho  moro  heud 
roou  Kc  can  g<  t  oiar  tliii  Luna  the  Letter  in  every 
reipeot  it  will  (iioTe. 


JIalt-binM  ahould  be  lined  with  tilca  or  galraniia 
ahett  iron,  not  allowing  contact  between  the  mal 
and  brick  walls  or  wood  work — tha  latter  precanlioa 
aa  a  prQventire  egainat  a  Ten'  oommon  peat  in 
mnltii'ga  called  tho  weevil.  If  wa  caunot  ooDre- 
uieutly  employ  tilei  or  sheet  iron  to  prevent  contast 
butween  the  malt  and  walla,  a  good  plan  is  to  leave 
about  a  yard  thick  oE  malt  coombs  next  to  the  walla 
31  aides  of  the  malt-bina.  Ai  malt  iniprovea  by 
itoriug  in  large  bnlLa,  out  ot  contact  with  the  air, 
it  should  be  shot  into  large  bins  directly  it  ia 
roceiveil,  and  on  no  aocount  ihoold  it  be  allowul  to 
Hand  B 


lactio 


a  aaioirc  a  large  cicaaa  ol 


ibould  alwajB  be  kept  qnita  dark,  ai 
light  baa  a  powerial  chemical  action,  and  durt^ai 
the  colour  of  hopa,  «hilo  currenti  ot  air  should  ba 
avoirlcd,  aa  tbey  carry  away  the  Tohktila  oil  of  hopa. 
CWIura  ahould  ba  always  kept  at  an  even  tempe- 
rature, and  free  from  air  cnirsnti.  They  sLould 
alao  bu  lolty ,  und  under  or  above  ground,  ua  modt 

TiuLtooBa  are  fitted  np  nceording  to  the  aysteni 
of  termontation  in  practice,  but  muat  be  well 
drained.  Faul  air  ahoutd  be  prevented  from  ooming 
up  from  thn  diaiua,  and  it  ia  ot  Importance  that  no 
dtale  youst  beallawud  to  remain  on  tbe  Boon,  walla, 
or  any  port  ot  tha  tun-rooms.  Kotbing  is  of  mors 
impiirliiuca  than  cleuiilineas  in  Dvery  department ; 
all  walk  Bhonld  1)0  continually  Uue-washeil,  plenty 
of  Lot  lime  ahould  bo  eiuployed  whun  neaeaaary,  and 
tbu  Kccatuat  care  ahould  bo  taken  to  guard  agunat 
nil  likily  caniuB  uf  acidity  or  patrcEaetion.  If  stale 
ycasb  or  any  organic  filth  in  a  atatu  of  putretaotion 
is  allowrd  to  remain  in  uny  part  of  toe  hrcwerr 
piitrefuetiro  germs  will  be  given  off  from  it,  and 
these  germs,  settling  on  the  fermentii:g  wocti,  will 
caui-u  failure  in  the  ycosl,  and  nnsouiid  boor. 

In  erecting  a  brewery  the  pointa  of  primo  im- 
portani-A  aru  a  wutor  aupply  tree  from  organio 
COI itam illation,  and  good  drainage-  We  alao  aee  tbe 
ailiantago  el  adopting  the  gravitation  syatom  of 
building,  so  as  to  avoid  the  uie  of  pumps  and  metal 
pipi.>g.  The  cost  of  boihlingt  and  utcnsili  can 
oc!tt  bo  ntrived  at  by  iutiting  (endera  frvm  Mveral 
bruA'cra'  enginsers. 

ItuUierham.  H.  F.  Hairia. 


>N     THS     HSABUBBUBNT     OF     THB 
APEBTCBB  OB*  MIOBOBOOPB   OBJBO- 

TUTKB. 


[C  (Ittter  1 1309,  p,  2IS)  that  he  sc 
u)  luiDji  uB  uLfpo^ed  to  differ  from  him  for  mere  vuu- 
troTcrfy'i  sake,  than  which  notbing could befurtbor 
from  our  purpOEC.  We  acknowledge,  with  all  men, 
Mr.  Wcnliiiin'a  pre-eminence  and  car  own  obseurity 
iu  tha  world  microaeopical.  Wa  merely  claim,  with 
Lill  other  students  ot  acieuoo,  tho  privilege  of  record- 
ing tho  results  of  I'Xpjrimi'nts  which  aeem  to  be  at 
variauco  with  thODu  of  another  experimenter. 

Siuce  reading  hi.<  letter  we  nave  raposted  our 
experiments,  in  obacuring  ho  If  the  face  ot  the  abjec- 
tive, with  the  aaiue  rsault.  We  should  be  gUd  if  uny 
otbcr  microioopiat,  intcreated  ia  tbo  aubject,  would 
du  the  aame,  as  it  can  bo  tried  by  any  ona  who 
po'sesBBB  a  microncopa  and  a  pocket  lens.  But  we 
fled  that  tha  only  tute  plan  of  obicnring  half  tha 
face  ot  the  obiective  ia  to  gum  apon  it  a  dark  aorecn 
which  accurate);  biacet:  it,  aa  the  slighteat  diatance 
between  the  acrc^on  and  the  glaia  gives  ri^e  to  very 
erroncouB  reaultii,  a.«pc«ially  with  high  powers. 

Ho  ia  mistaken  ia  supposing  □«  to  alErm  that 
"  cDDcavcs  ai>f  Delated  with  eyepieoes  "  uro  not  apt  to 
oloa^ate  the  foeua.  In  those  eiperimenta  of  oure, 
to  which  ho  made  this  ohjoctioo,  tha  eiamiaing 
Lnaoa  were  oipresaly  stated  to  be  plBuo-convei 
acbromatics.  Blohd.  Slckola. 

Jcraey,  11th  May.  Martla  M.  Bull. 


UICUOaCOFICAIj. 

ril338.1-TBE  most  methodical  way  for  me  to  Mt 
about  thanking  my  microaoapical  friouds  ia  to  take 
their  loltrrssirlatim,  and  Lhurvfore  I commanoe  with 
"Essex"  [letter  13530).  I  am  lorry,  aa  my  drawinga 
aiu  uot  dittkiltd  BUlGoiently,  that  I  oCCDpied  apaee 
with  Ibou  ;  but  it  is  rather  difficult  (or,  at  any  rate, 
with  my  present  iuttrumunt)  to  make  a  better 
litenoia  of  objecU.  I  aabure  yoa,  air,  they  appear 
eiiMtly  aa  I  saw  them. 

Would  Mr.  Waiktr  Oettor  135»)  kindly  aay 
where  Bucb  a  book  as  ho  wlvises  me  to  get  can  be 
bad?  Ibsva"  Hogg,"  "Ona  Thonaand  Objects, 
und  "  Daiica  on  Mouuting,"  also  tho  laat  two  jenra 
of  thoiJiVro«Oi)ic.i!  yuuflcWp,  i  ■-■■"' —  ■' 
anylhiug,  morepuiikd  thanoi"  " 

Pleaae  lit  none  of  my  friendly  adiiscra  got  the 
idea  that  I  know  anything  about  microBCopical 
mature,  for  I  do  not ;  but  I  urn  vary  grateful  for  all 
h<lp.    In  taot,   "all    coutiibutioua   thankfully   re- 

To  "  Amatenr"  Oettor  13M1)  I  iball  i»7  that  I 


"on  what  peg"  to 


f-.V/.'-.'-ff  W.vTHA.VIf:  ASD  ^"-r-iLD  0?  STIENCE:  X^.  *•«. 


r:£.-:;=«  y  tw  n^jtn.     Withfot  T«ut  kpplM 


.  »■■■.   y-    Tft«-     .AMj' 


<#  v.v-*7^-=' 


*!>    ' 


»->f.}«v 


f  • 


I   ■ 


-«    <',.«.       «.. 


|(  M>  atMh  MM  t*  -it,    *>.'{    14   .-.***  tfA  !.-.t  li«< 

T«  ln.iK  If,  %'A  *,'."f  "  a^yAfi!"  fr'>7.  n.r 
"ini  I  »Y  "**•  •'■•*  •'■  ■•  "iV"  *':*  m-i-!-' 
I  t.t  •r.t.r.v  I  '.»•■  '  »:i  ti.;-,:  Vj«  f*'ij>r.K'  it. 


'  ".&£.  '—'.J  '■  DE»iyi"  wfl]  nfsr  la  pkgi  1». 

t  isit  »^  uj  :«:«  BfAui.  W  will  IM  thkt  «bal  I 
r«.Z>  Mtfi  VI'.  1CU  tu  liikifnpho  voit  antefa 

'  la  laiTBESir^CB  krfon  ka  wa  iciBt  froa  rililni 

'  riAim.  lu  >M  M  k*  Btata,  boH   liw-    TOl 

!  !=:■  txaaMoat  at  oaM  aiwbM  lb*  ehvf*  rf 

^  MLf-sasnccsaa    W   bnaf*   ■ffOnit   ■•.     Wdk 

*  -%:i.n  M  ■■  =MUc«d  with  piB  vmttr  diiiiif 
'  Ti-x-sac.  I  IE  r^l  M  b*  ablt  to  w^r  that  it  u  a 
'  ^kZk^.  u  3  u  eol;  SMd  t«t  ae^tionallf ,  ud 
~  «T^  la^  tte  nk«i  an  aaly  aeeapai  two  or  thim 
'  I  II  !■  a  iii    ■"■a  ilia  ■!■>■■!  |ii  tn  lliiiii  iiiiali. 

a:  ise  ''  w^^*  ^iainaea  "  ia  diipsMd  of-    Bat  U 

'  «.»;;  I'naiHii' J  ar  GlboBrmplir,  if  an  iimoiaal 

I  w  ;an^Bit  w«ckx,u  nrnrnpa  hii  plate  or  itOH  it 

'  wiatr  vta.  tats  nua  apaa  it.  Vat  nltar  ahMtta  it, 

'  ».-ji.  3K?*  tatiai  wA  a  tlimy  wztnra  of  iok  ul 

-  nas.  nfiM*  u  -vark  natil  it  i*  aanpfd  ;  bat  lUi 

*  :^Ki  i>  fqulj  i:ab>  (Ln  iaopmanoad  han^i)  Is 
'  bcu  i-TKuim  a^jke,  as^  tba  "  bbbi  watar"  or 
'  -vai  e=ar^  on  liricaKraphr  ta  datar  BO*ie>  from 
~  a^tfa;:Laf  ii.      T^   igoww  taa  Van   is  alsoil 

*  -     -      e  B»  ifci  Ganraa — '   ° "" — 


'UTS') 


TITK  TEAHT  PI^AVT. 


nr  t^r^t:  T'-ft  ftrx.*^M  art  x^n  p'.KtJ^  ^  !-:==.» 
(■!  UkK  is  winter,  a*  g;ar  •«  >si«?  br  apMi^r  fnc.r 
ail    to  tu  ar  for  amii  finT-«i;=i  Doon  a  Mr-aa  cf 

b*.  -  tMlr  if.'^.:'^.  to  aoitlM  *:^  it*;  ac~n  praffet'^; 
37    fnik  bcil.BK  vaVT.     F^rantu'oa  wCi  pnnnl  i£ 

w  T«>/cif*4.    Is  wiBt«r  t^  nfoimtss  ii  bet 


ir..|-r 


.    .  .        >hi  f'luvl  'i-jt  a  lro4  Rvi«of 

l',>i.'l<  •  .J  f*m»iit  »illt<>>il  th*  afl-lilinD  of  7<n<t, 
whil*  'Ah4ra  wiii  n'A  flo  vi.  Il-il  tri«  ■■.;>p«>iti»n  a« 
rr^far-li  (pwiiMkHCK  ir*n*rali«n  ■•  mrooaonii, 
■Irliii-iirli  h*  HurtttKAjriKMin  Ulininf  t^t  Rrnaa 
f^  l>«<  /aait  plant  ar«  Molinaalir  flmtiaira>iout  io 
lh>  a>r^    I  will  •t.'iRan'ir  In  abow  him  wbj  •i>di« 


a"  I  •bkll  ban 

M'lil  ^iplit  ar*  aiTkr*  that  any  lii(uM  imnlaininK 
■nvtr.rillHr  'nm  Ih*  fniit'if  p'anta'ira  miitar^  or 
hw-Ht  M'l  m'ar,  if  left  («  i><*ir  ■  abort  timo  omlvr- ' 
Rwo  •  n-niUar  ibaaa*.  So  natter  bow  clear  il 
iB'llit  tin  at  attrtin*.  yol  aTttr  a  tew  boarii  tba 
li'ioi-l  hmnrnm  turh-il.  ImtMr*  apprar  in  it,  anil  a 
dirtr  (wJunft  fiUt^nii  Imnn  or  nnun  aoiUnti  attho 
•nitam,  aniTa  aiioilar  hind  aho  fall*  <o  tb«  bott-jm. 
ItiirldK  Uw  |>raii<u  tba  Bwmli>»a  will  bar*  nearlj 
all  pfiiiii  off  IbalbiuiH,  anil  in  it*  plan*  huirit  hai  1 
for Mf<l  I  iarboni*  ari'l  laa  alio  i*  aoiitinualtr  ttinn  ' 
fiir.    N'lW,  llwaa  fanta  bnn  bam  lonx  known,  Ifan  : 

{roMaa  baiaf  aallnrf  farnfJilatlan,  whink  wa  alao  I 
aiiw  I*  proawtf'l  by  adrfinl  feant.  Vca'it  Rirrnia 
ailaliiK  fmai  Ih*  alwurnial  sroatlh  or  unhnaltby 
formation  of  jraaat,  may  IwRomo  drinJ  up,  ai»l  from  , 
thalr  aitrama  wlaiilntMH,  km  wtj  aanily  earriwl 
almiit  by  atiampbarin  rurrauta.  Thn*  w*  nan  mtily 
aaouuut  fnr  tha  yraal  nainia  whlafa  wa  know  la  Iw 
*iiry  iinnFralty  in  Ilia  air  ;  atnnlanaoiia  Bonaralion  it 
out  of  Um  uuaaUon  hrn.  If  wn  itii|ulrii  wham  tba 
f  aaat  nina  fiwa  wa  burn  a  uiiiblnm  ciipablo  of  \r\nti 
ruMt  aoltod.  W*  iMt  Ibat  wo  bar*  imly  (o  aipOM 
a  •niiiUiMi  af  lUKar,  ur  any  urnip  nr  TiwaUbtt  jiiiea 
to  tha  air,  in  ontar,  afl*r  a  abort  linM,  Io  aa*  aA  tha 
phannmana  af  farainnUtion.  Tha  flr>t  otiiinaa 
>iip|r>Ui.B  will  U  tlia  aano  aa  "  W.  (1.  IV"  muarka 
Ihal  Ibo  T'iriila,  nr  ynaat  pbint  baa  lainn  i{<-ii''rBtn>l 
within  Uio  flulrl,  anil  it  uinma  at  flTht  iiiiitii  aboinl 
111  nnlnrtaln  any  ollior  oonTiition,  but  it  in  arro- 


AlllMMiitliyaaaiTanilaoallt  niurbfiBonoralnl  friim 
piTina  iiithaaliiiuBpliam,  ■till  that  niwloof  fonii*' 
Hon  WMiM  not  ba  anlNnlaiillr  ripMlltlona  for  tha 
^rpoaaof  ralilnft  yraal  a*  a  farmant ;  bcaiilaa  a  malt 
•alraalaabatlUairiaauah  a  pmntaa  would  ha  aonr  aiiil 
unit  fnr  n>«,  taoa  brfora  tba  fannanLnlbin  biul 
Itolihnl.  WhiHi  aMndunad  to  tba  OMteat  nf  oiir 
••amniiin  air  hrar  wHHiar  or  lalir  fnmaala,  but  tha 
ohaanH  am  thai  tkn  produm  M  Ihal  rarmantatioti, 
ia'taad  •!  hiiii«  aiirnrnblR,  wouM  hai]i>Kiiatin|[  In  thn 
taaln.  Ily  a  ran>  araiiUnt  wo  nlikt  parbapa  gut  thii 
iriia  ■iHilKiIbi  Ifrniaalatlna,  hat  nminat  anonixiuR 
adda,  f 'Hni  •iiV,aaUni(  apnn  a  litafaMalliiiilil,  will  norrr 
provoha  hrMMitallnn.  Imt  our  ordinary  air  la  thn 
whlola  af  nnmhiwlMiii  Hanna,  whh<b  aet  aa  rormnnU 
whan  thay  fall  inin  apprnpriata  Infunlona  !  aoma  ol 
"  ■  ■  I  -  -  -  '.•■'  ^  putwifantton.  Tbo  itarna 
~  ta  tha  air,  but  ao  aparindly 

...     .  -    .-  in  liha  bM>r  wort  ripoaM 

In  Ik*  air  b  almoat  aHin  to  he  tahan  panaoHloo  of  tw 
rnralaii  tarmante.  In  Inot,  what  i>aalaar  torMi  thi 
"  malailiaa  of  Iwrr  "  ara  whally  due  to  Um  adnil- 
iur*  nf  thflaa  ulijaoUonabla  farntnt*,  wbeao  (otm 


ir.R.D"!  t>  BttnhBlo  t»  f«r, ,. ,_  __ 

tn  •p^itan^'.Bt  fntTuXi-^a.  If  w»  ;«:  a  qia-'tity  cf 
riltar  filMT-4  BBJii  of  tb*  rrapi  b>  n  boiM  at  to 
dMlriij  ancci  ptrsi  H  it  a.*y  ban  riBtraTWil  frm 
tM  kir,  tM  DD'XiBiaioioat'-i  avt  Etrtr  t«rBi«it*. 
Ail  tint  material*  fw  rponuua 
pnM*Lt,  but   wilbout  ItiriDg   *«._ 

rdop,  r.*iik*r  w.li  lb<re  b*  anj  •^ini  a'  fFm^sta- 
tion,  wLiRbijttbcaDneiaiUnt  ofliff.  BatilijFnn 
unDPceoiiry  to  te-ort  to  a  boiled  li'joid.  Tb*  grape 
ia  aeaM  by  ita  own  akio  again'lconttnioatiaa  from 
'  without.  Uy  an  iofenioua  daric!!  P«>t«nr  haa  ei- 
trarlKd  from  tbe  JBttrior  of  Ibe  irape  iln  pnre  join, 
and  prOTed  that  is  cnitii;t  witb  pnr«  air  it  serer 


■.thai 


farMFnUl 

on  in  otbitr 

aniical 

hnd 

ara  alao  ata 

ei..apb>, 

ravD  with 

..lio 

a  from  tba  ran 

ferm.nt  or 

air.    Vr* 

ortb^Rr. 

pe   tbat  tb* 

ori^io  0 

fill 

ot>..rTed  ia  1 

nirraampieai  particl**  araohvrred  adber*Dt  Inth  to 
lb"  out-ir  norfao*  of  the  r^apt  and  of  tba  twina 
whieb  aupport  tba  (frap^i.  Nov,  it  wa  bruah  thras 
partinlea  into  a  Rlaaa  of  water  it  will  bo  raodend 
turbid  hj  tbn  rluat.  Kiaminad  by  a  microacope 
aonent  ihno  minato  parltnlea  ara  tm  to  pnaent 
thn  appaaraniM  of  oranTiiaral  colla.  In«toad  ot  ra- 
ceirinR  thnoi  In  wat*r,  if  wa  bru.b  tbun  into  th^  poro 

plant  hud'ii OR  and  ■iirontinit,  tha  Rrowth  of  ths 
pla'.t  hninit  aeeouptniad  by  all  tbo  otiier  aiffna  ot 
-^tin  frrmnrtaUoD. 

ilia  infomniw  whiib  wa  may  draw  from  thia  !■ 

obTioii'ly  that  tbo  particlei  ailhsrent  to  tba  Piternal 

anrfaiyiof  lb<<  Rripa  inclnda  tbe  itarma  oF  tbat  lita, 

'  iab,  altar  thay  baii  beon  aonn  in  tbo  juioa.  arp^ar 

aiinfi  profuaion.     Wine  it  nonintiniM    objiH-tni  to 

tboRround  that  tarmnntntinn  U  "  artificial,"  hut 

notion  b«ra  thn  nw pom ilii lily  of  nntnre.     Tha 

mi^nt  ot  tlia  Rnipa  cliiiRa  likn  a  paru'ita  Io  the 

■r.Ro  of  tha  Knpa,  and  the  art  ot  thn  winB-niaker 

in   lima  imninmnrlal  bni  coniii-t'd  in  brinRiDR, 

and,  itmny  Im  added,  iBTiDriintlyhrinRinR.  two  tbinga 

thn*  oloaafy  auMMnatail  by  nntum  into  aeluiil  oontant 

th  •'urh  other.     Kor  ttioiiaanda  of  yiiar»  what  hu 

mi  itnna  Mmasioii'ly  bj  tba  bravei'  hiu  been  done 

iniinfiomfi/  by  tha  wino-growar. 

Itutharham.  B.'P.  Harrla. 


5.=-.laaa;W3,  toTlc*  pan  13  y<a»,  tv  the  pradie- 
Ta::  of  t=<  w^'kB>vi  inipi  and  plana  iMarf 
i-.«-f79=  :  f  1  il  il  ti-Jeat  that  it  aaaaot  hart  MJ 
ttr.ysiitt-n 

S:t>>  "t'Erin"  doea  not  aeas  whathauj* 
w=  -=  '::ta::=iM  :o  the  "  tkaontioal "  poaaibilitj  rf 
pnd:*::*  i;ie  i^i^*  by  ati-kOf-  All  tk*  enyea 
i<ft\e-j  0'  u^  «:>.':i'a.-  aaJ  DnrnttU  Itnrt,  tha 
•-.:;>a*-i^  m  £-..-i»rriii;.  and  tha  mapa  ot  thi 
r:*.'—i:fi  L::i->\  iVjt  and  Graphic,  bnidM 
:1  3«t:>tjasa  to  many  otkcr  paprri,  ara  enpaiid  ky 
l>i<  pneei'.  Is  ny  latl.when  I  mmtioBed  Fi>ar>, 
I  s^nZj  ir.tc^Itd  10  ihow  tha  kind  of  work  uaalty 
trl-d  by  tTTH,  a-1  cm  to  Bb>w  the  arlialie  sapa- 
r:.iti«  af'tTpO'i^^cofT^by.  That*  ia  a  (altaa^ 
irajb;!  prOM'i  at  preaant  ia  naa,  but  iti*  hy  aa 
E>a»  a  »?c>si  fir  eaaiBi«reiat  work,  in  additiM 
X»  wbicL  a  kl(h  tarilt  if  charred. 

bnatt  A..  SaLh. 

BOUHH  T.  aaiTAHB. 
'1B12."— I  TaiKK  Ihat  in  the  aoneeted  sn  oI 
Rdocd  T.  S  \MTe—  1'  r.,  tor  abaaki  ot  Gatl«r-ban,  ul 
eocieiueDllT  fo;  ih<  bcl  of  tool  receptaelei  tia 
prntct  plaa  i«  the  belt  for  ienrml  rauov.  b^ 
t'lat  roand  m'pbt  b>  adTnatacaouly  anbatitBtil 
fo7  iiure  in  Kimr  oth>r  itntaoeei.  Anyone,  tv 
example,  who  baf  made  a  diphthooR  Ranm,  ■( 
Tamer'i  * qqare.  kuona  the  bothrr  ot  making  truly 
tbe  amall  morliea  in  whirii  alidai  the  lUt  iImI 
blade.  Thii  ia  far  eaairr  to  make,  tbn* :— Fik  ^ 
the  gnn-netal  head,  and  mark  it  by  maau  d  a 
aquara  nil  ronod,  and  with  a  Enely-poinlad  onjcr 
puncb  make  two  marka  on  oppoiita  ediea,  and  dnll 
a  bote  earetully.  balf  fran  one  mark  and  ball  fN> 
.  tba  oth'r,  u»iu0  a  drill  tbat  will  allow  aroiiDdatid 
wire  of  Riren  ciie  to  slide  atlffly  io  tba  hole,  whKk 
Ihua  rrplu'^eii  thr  piiuara  moTtioa,  and  which  can  be 
ma<ie  ia  a  tew  tecopd).  Ai  a  gaoga  tha  rooad 
blade  will  Rire  ai  gooA  raulla  a*  tbe  flat  one.  In 
toma  other  rinilar  ca>ca  time  and  naod  o(  grat 
■hill  will  be  xoTed  by  tamicg  and  diiUinf ,  in  plat* 
ot  filing  and  alotcing.  1-  !•■ 

TH&  &LI.-BNOLARD  OBAJTS. 

[■|1313.)-I!J  replT  to  "G-   L.   P.-'   CMS07).  w« 

b^   to  aaj   tbat    the    "All-England"    adjn^laM) 

eraahaaraeiprea^ly  mn>leta  6t  any  ordinary  bicyda< 

id  oan  ba  fitled  by  any  ordinary  maker.     It  ia  na| 


iiirrBTit  wine  maila  froui 
lirkud  from  my  own  K' 
waa  introiluoed  for  cflcuL 


den.     No  barm  or 


Ringiir  Winn,  ndiling  hri^wer  ■  )<!ut  to  atart  a 
li-rmentation  in  tha  aolution  ninde  from  the  manu- 
fnaturrd  mntarial  aunplitd  undor  Ibe  name  of  Bugar. 
If  "  W.  0.  f."  wiD  only  eoneeira  tbe  toaroa  or 
orlfia  ot  tmik  (•rtMBtatioo  in  wine  mnnntaotsTe  io 


'O.  L.  P." 


Bonlt  Broa. 


ihfbovkhunts  is  bictclvb, 

[Uin.!-!  HAVE  Ions  thought  tha  improTemea 
adrontid  auid  adopted  by  "Alderley  Edge,"  lettt 
U271,  ii  n  great  slop  tor  those,  at  any  rmta,  wh 
like  myaelf  do  sot  look  forwRrd  to  the  talla  aa 
bmiBOB  with  tbe  fame  delight  aa  poiaaifon  of 
bicycle  aoaai  to  teal  wbtn  recnuntioR  tba  ipill*i 
their  noTioiala.  Cannot  eotn*  ot  the  many  maka 
be  induced  to  tnm  out  a  bicycle  of  thia  defcrii 
tion  ?  It  aeemt  to  ma  to  be  the  Tniy  thing  want* 
aa  in  more  f  anfca  than  one  the  mJbanting  oaa  to  I 
got  oier  Snt,  and  if  we  oan  only  fpirtaado  onr  alai 
to  ftaud  patiently  while  we  get  rijito  tho  aaddl*.  Il 
following  stepa  01  ruthfr  turna  ^l  wonld  eooie  DW 
cuier.  (  B.  H. 

UIDLUTD  BNt^IVBB. 
[14315.]— I  AM  much  pleaMijl  to  tea  tbt  angiBTii 
ot  No  I3t  in  tbe  Endlish  IfijcEXmc,  page  19 
kindly  fumiaked  by  yonr  cDiriianagdeot  '■  C.  £■  8 
Will  he  pleaaa  aay  bow  it  ia  laibat  tbt  laat  new  Ut 
load  axprtaa  anginet  ara  boilt    nthsot  bogiet  t 
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nair  Uw  dafaula  of  OTlindT*  kod  dririns  I 
of  Noa.  131,  96,  1S83,  1322,  and  1353 
"  C.  E.  S."  ■ppuwitlj  omits  tbooB  of  1322 
I  moin  tba  "  boviM  "  Lbts  c^lindsn  18  and 
coipM  wbeab  7ft.  diunetor,  umeul.SSS? 
lOt  ukinn  too  mnoli  I  hope  befora  lonj  wa 
B  in  tha  HxsuKic  steTations  of  Iha  800  and 
aw«a  at  aiprcu  gnuiiuia  ;  and  whsn  wo  bay* 
lattar,  tasotbn  with  134. 1  unppoM  waihaU 
nattj  fair  idea  of  the  1353  olau. 
ioR  ia  baliaring  ;"  aad  irhtrs  «s  oan  bava  an 
ion  M  oonraa,  not  fonrattiDg  to  add,  wfaara 
aiblej  it  11  ao  moeb  oloaTor  to  tha  peroeplLOn, 
n  BD  amoont  of  writing.  I  ootiecd  in  th« 
mdenoa  on  ezprcu  cnginm  in  Tol.  XXV., 
ieh  luted  lo  lon^,  thsre  wb)  uotonBillaatra- 
tho  mbicet.  That  waa  flia  reawn  wby  I  made 
IcmtioD  on  ptga  119. 

'  C.  E.  S."  kiadiT  aar  if  899,  Ao.,  bnill  in 
aa  He.  Kirtlc7'B  or  Mr.  Jofaiiion'i  daaigoP 
B.V.  H. 

lAI.  BXPB1IB8  TRAIirS  ON  THI 
LAND  RAIIiW&Y  BBTWSBH 
BaFOOI.AI.ONDON— To  "X.H.S." 
6.] — Vbbt  fait  rani  haTo  been  mads  npon 
oocaiioDB  on  SandBja  and  Honda;  mominEi  i 
eeiai  axpraaa  tnuDi  batirMn  LiTBrpool  and  | 
(St,  Faocru).  PuuDmn,  bafora  laaring  ' 
>,  fmincDtlr  szpms  their  wiih  to  tratet  in  I 
Iman  care  from  LiTRpool  to  London,  nhnn 
aoh  Eogland.  ThaPnllinan  oompan;  inti- 
ihn  fact  br  tdegnph  to  their  Bf[riit 
{land.  Tha  time  the  aleamar  Imtm  ' 
iown  for  Linrposl  is  alro  tolrgniplied ,  and 
ib«r  of  pamonjFfln  vho  dfaira  to  traTfll  j  -  '^  - 


SMITH'S  VAOOUH  BBAKB. 

[14347.1— A  raw  facta  ronnaoted  with  tha  Smilh'i 
TamiDm  braka  hara  oo  na  bafore  me,  whiah  I  tbink 
miglit  be  of  intcTeat  to  aoms  et  joor  readen. 


Braka  api^ad   to 


Kka  apDiisd 


apaadln 

GcadJaat 

s? 

„ 

tl£ 

If  il 


d  that  the  ii 


srmll 


■ire  in  time  for  tba  10  40  p.m.  eipro*  on 
ir  night,  araasRemButa  ars  at  onoa  mada 
PnUman  Companr  to  ma  a  spaoial  eipreaa  to 

aa  looD  ai  pouifale  after  the  arrif al  of  the 
It)  patBengne.  Ai  lOon  ai  it  ii  demded  that 
tbae  Bpcoal  eipnuaa  is  to  mn,  notioe  ia 
ail  the  Btatioos  and  iifcaal-boua  npon  tba 
b;  tha  mott  Bxpaditioni  meatn,  to  b«  p»- 
or  and  to  ininre  ths  line  being  kept  clear  for 
»al  train  to  pan.  Tba  aotnal  timeof  depar- 
am  Lirerpool  ii  at  onoe  telegraphed  to  the 

rtations,  and  tha  time  ths  tnin  passes  all 
icipal  stationB  iialio  Mmtto  tboaein  adTanoe, 

of  theaa  special  trains  ran  {d  the  antaain  of 
>ben  paufngen  vara  retnmiDir  from  the 
tphia  EihibitioB.  One  of  the  futeet  ram 
tde  with  a  ipaeial  train,  ooniiitiDK  of  tiro 
1  oars  and  two  rani,  drawn  b;  engine  No. 
alentionofwhiohlgBTe  oponpaEel90).  The 
u  Btted  thronghont  with  the  WeatinghoaBB 

vbole  joarnar  from  Lirerpool  to  St.  Panorai 
ompliahed  in  foorbODri  and  a  half.iDelading 
I  tfam  timei — namal;,  atStaokport,  Derbj, 
esstrr,  laaTingthe  total  mnninK  time4hoara 
ilaa.  Thrcsof  there  traioa,  in  tbeantuinnat 
IT,  atopped  fire  times  on  the  jnann-j,  and 
liihed  ths  dialanee  in  4  hoara  35  minatss. 
ana  wbiDh  ia  moat  likely  to  be  that  to  which 
E."  refers,  ran  from  Lirerpool  to  London  id 
28  mitantn.  The  tr^n  etoppad  at  Marplp, 
T,  and  Bedford,  and  ran  direct,  Tii  Cbad. 
■idinga,  Derby,  and  the  Sheet  Stores  Jiinc- 
eot,  withont  entering  either  of  thaeeatatione. 
ated  of  three  Pnllman  oan  and  lira  rana, 
a  draws  from  Lirerpool  to  Marple  bj  an 
if  the  1290  elau,  and  from  Marnle  to  London 
>r  Kitaoa'a  "  bogie  "  anginM,  No-  1319. 
iifainoe,  ae  ran  bj  thie  train,  is  225^  miles. 
I  ordinaiT  eiprew  trains  mn  rii  Derby 
which  ilightlj  incrrases  the  mileage.  It 
n  oftsn  staled,  and  alaa  publiibsd  in  same 
WIS,  that  thess  api>oia1  eipresars  run  at 
DBSpeediof  SOandSOmilAtanbDur."  This 
«  ease.  Theaa  tnina  run  on  the  lerel  and 
a  bwika  at  a  apaed  slightly  in  exeeta  of  that 
he  ordinary  eipregs  trains,  but  as  ths  load 
;faey  ran  at  a  rery  bisb  speed  up  the  hanks, 
tby  gain  a  great  deal  of  time. 
astvt  ordiiury  Midland  train  from  Lirer- 
LondoD  porforma  the  joarney  in  51  hours, 
CirBrpool  at  10.45  a.m.,  and  arriring  at  9t. 
at  4.15.  This  train  itopa  at  seren  atatiooa  ; 
nJing  Watrington  when  required  to  pick  np  ] 
paasoigen),  and  ia  booked  to  ttop  at  them 
•t  dO  nunntea.  The  fact  will  therefore  be 
your  raadera  that  it  ia  a  far  greater  looo- 
pcffomance  to  run  the  ordinary  bsairy  i 
traioB  tbao  it  is  to  run  thess  lixbt  speeid 
I,  wluch  hare  only  to  stop  at  three  or  fonr  j 

1    taittraar,    at   an   esrly    dste,    to    gira  ' 

E."  tha  icctiana  for  irbich  he  aaks.  At 
^t  I  am  nnable  to  do  so,  oa  I  am  preparing 
liagnBB  npon  other  subjects  for  the  £  NSLT  an 
nc,  and  to  draw  the  aectiona  of  a  hiudred  i 
loB  win  take  a  oonsiderable  time. 
U.  0.  B.  B.     I 


Firat  trial  took  plaOB  July  10th,  1877,  between 
Danoaiter  and  Betford.  Seeond  September  4th, 
1877,  in  the  tarns  place.  A.  D.  B.  J. 

ADni.TBBATION  Or  FOOD  DBTHOTBD. 

aWBKTB. 

[14318.]— THladolteration  of  twestmeata  mi^ht 

be  cUsssd  nnder  two  heads —the  first  ii  ths  colouring 

matter  nsed,  which  is  aometimss  injnrions,  and  the 

■'    ■         '       ■   ■  .Does  toinomaiB  ths 

....  ,  also  a  lilt  of  eolonrs  that  ars  ia- 
jurions,  and  oaght  not  to  be  nsed  nnder  any  pretence 
-fhatarar,  oipeaially  ai  they  are  generally  Oonsnmad 


Ths  follo'wmg 

is  a  list  of  aolonrs  not  inlnrions. 

Inlphata       of 

SstTron. 

Litmas        and 

Tnrkey  Teltow 

Ssflron. 

SapOreen. 

Redi. 

Furplt. 

Jraul  Wood. 

Litmus. 

Saffron. 

and  Indigo. 

and  Indigo. 

Colonrt  that  ara  injiiriou. 

Bluei.  Yelltratt.  Oreent. 

Rlno  Verditer.       Chrome  BmsraldOraeii. 

Prasiian  Bine.  Yellow.  Sobesls's  Qreeo. 

Cobalt.  King's  Ysllow.      Binmans 

Iodide  of  Lead.         Qreen. 

The  (obstaneea  Qaad  to  increase  ths  weight  and 
bulk  are  itaroh  and  terra  alba.  Staroh  IS  easily 
'  detected  by  disaolring  the  Bweetmeat  in  a  little  hot 
water,  and  adding  a  little  iodiue,  when,  if  atarch  ia 
'  pressnt,  it  will  predate  a  dark  bine  oolanr.  Bat  if 
we  want  to  know  the  kind  of  ataroh  employed  rs- 
conrae  must  be  had  to  the  mioroioopa.  A  little  of 
^  the  dirBolred  sweetmeat  should  he  placed  apoo  a  glass 
'  Blip,  and  siamtned  with  a  lin.,  when  the  kind  of 
I  starch  oatd  will  be  plainly  seen. 
'  For  the  dstection  of  the  colours  dissolre  ths 
oolouring  in  some  watn  Bod  apply  some  chlorine 
water,  when  if  the  colourinB  matter  nsed  be  of 
Tegetabli!  origin  tha  oolonr  wiU  ba  diioharged.  It  it 
has  no  effect  upon  it,  eraporate  to  drynois,  add  a 
little  bydroohlorio  acid,  redissoWs  in  a  little  dis- 
i  tilled  water,  and  add — if  a  red  colour  we  are  trying — 
I  a  drop  of  iodide  of  potash,  whan  if  mercnry  is  pre* 
sent,  a  bright  scarlet  colour  will  ba  prDduoed  ;  if 
lead  ba  prasent,  a  bright  yellow  eolour  will  be  pro. 
ducsd.  Colonr  naedred  lead  or  rermiliati.  Scheele's 
green,  oremerald,  or  srseniate  of  copper,  Sohweioturt 
green,  are  eatilr  recognised  as  arsaDical  compounds, 
by  giTiag  off  the  odour  of  garlic  whan  heated  with 
carbonate  of  aoda  upon  charooal. 

Arsenic  may  also  be  d«teatsd  in  the  following  , 
manner :— Take  a  piece  of  glasa  tuba  abont  two  ' 
inohm  long,  frea  from  lead,  aod  draw  one  end  ont  to 
a  point  i  a  small  quantity  of  the  colouring  matter  ia  i 
laksn,  and  droppi^  into  ths  poiat,  aod  a  little  j 
cbareoal  added,  when,  if  the  point  be  now  held  in  , 
the  flame  of  a  spirit  lamp,  the  imnious  acid  passing 
orer  tha  hot  oharooal  becomes  reduced,  and  a  bright 
ring  of  mstallic  arsenis  will  be  formed  npon  the  coot 
part  of  the  tube.  When  eiamined  under  the  micro- 
scope  [t  is  foand  to  oonaist  of  minute  octahedral 
crystals.  The  ash  should  ha  boiled  in  anlphoric  acid, 
and  tested  for  copper  with  potaasia  ferraoranide, 
which  prodoces  a  brown  pnaipitate,  and  with 
ammonia  a  blue  precipitate. 

Chromata  of  lead  may  be  detected  in  the  following 
manner  :— Mii  a  little  of  the  dry  residns  with  borai, 
and  fuse  before  the  blow-pipe,  when,  if  ohrome  is 
present,  a  bead  of  emerald  ^reen  will  be  formed,  and 
if  another  portion  of  tba  residoe  betaken,  aad  mixed 
with  aoda,  and  heated  npon  charcoal  in  the  redadng 
Same  of  the  blow. pipe,  globnlsi  of  lead  will  be  ob- 

Oamboga. — Diasoire   the   ookinring   in   raoUfied 


alcohol,  and  add  a  little  water,  which  will  preoinil»ta 
(he  gamboge.  If  a  little  ammonia  b«  added  the 
gamboge  will  assame  a  rsd  oolonr,  which  is  changed 
to  pale  yellow  npon  adding  nitric  add . 

Blue  Cclonrs. — Litusiia  tnmed  red  npon  adding  a 
little  dilate  bydroohlorie  aoid.  lodiga,  when  halted 
apoD  a  piece  of  platinnm  foil,  sablimss  m  deoie  ncdet 
raponn,  and  wben  treated  with  osastio  potash  ra- 
mains  unchanged  ;  while  Pmuian  blae  immsdlatslT 
loses  its  oolanr,  the  iron  heiug  thrown  down  in  tu 
state  of  peroiids  of  iron  npon  tha  addition  of  Mottie 

Antwerp  Bine. — Teat  the  same  as  for  Pinisaian  bina. 
Cobalt  bins,  nltiamarina,  and  bine  are  distiDguished 
from  Prussian  blue  by  the  aah  nmaining  of  a  bright 
blae  eolotir.  For  terra  alba  the  sweetmeat  should 
ba  burnt  to  a  white  ash,  and  a  little  hydroeUorioaidd 
added,  the  inlphorie  acid  estimated  1^  barie  chloride, 
and  ths  lims  by  oxalate  of  ammonia. 

Mineral  oolonring  is  rery  seldom  nsod  now,  and, 
as  a  mis,  swBBtmsats  ara  not  mnoh  adolteratad. 

Albert  Bmith. 


NOTES  ON  CAIALOaUES. 


Amerioan  Tool*.— Those  who  ara  Diiaeqnaiiit«d 
with  the  many  aaefnl  tools  and  woriuhop  appliaueas 
inrsntad  or  made  by  the  Americani  wodU  bs  in- 
terested in  a  pimsal  of  ths  oatalogne  issned  by 
Uessn.  Chnrchill  and  Co^  of  Wileon.strea^  Fina- 
hnrr.  Tha  maijhioai — inch  as  lathsB,  shaparB, 
those  of  the  Pratt  and  Whitacv 


Co.,  bnt  ths  tools  ai 


I  from  di 


ohanos  of  obtainmg  pnblio  faronr.  Maay  of  tha 
mare  norel  and  remarkabls  tools  hara  been  illns- 
trated  in  our  iwges,  but  ths  amatsnr  medianie  can- 
not fail  to  be  interested  in  glancing  throngh  this 
oatalogne,  thongh  be  wUl  b«  at  times  Boraly  paired 
as  to  choioe  amongst  the  nnmeMas  Taristiei 
■Unstratad. 

Printing  and  Stereotyping  Hateriala. — Ama- 
tcar  printera  are  now  numbered  by  the  thousand, 
aud  Bcwordingly  we  fiud  that  thoso  who  cater  for 
their  wante  are  competing'  with  one  Hootber  to  pro- 
lines the  beet  "printiuK  oSce."  The  Birmingham 
Maobiniits'  Co.  have  forwarded  us  their  oataloKUe, 
aceomnauied  by  a  couple  of  uaeful  little  bonks— 
'-  The  Eclectic  Handbook  of  Printing  for  the  Use  of 
Amateurs,"  and  "Stereotyping  for  Amatenrg,"  by 
H.  P.  Trueman.  Tfae  matter  is  much  better  than 
the  eipcntion— the  "  ocIecUc  bandbook,"  for  in- 
stance, belna  a  rery  bad  sjiecimen  of  preaawork,  anil 
rcqnirinn  the  Borricea  of  the  "reader.'*  In  fact,  it 
bears  nnmistakable  eridence  of  baring  been  printed 
bj'  an  "amateur,"  NererthBless,  tba  directions 
given  and  statements  made  arc  generally  correct, 
nnd  the  deacriptions  of  the  various  amateur  preBses 
in  the  market  seem  to  hare  been  written  with  a  due 
appreciation  of  their  respective  roerits.  "  Stereo- 
ty^iini; "  ia  better,  and  ia  a  clear  exposition  of  the 
details  of  the  paper  p 
sold  by  the  Birminc 
Simplissiinns  sclf-iol  ,  . 
adapted  to  the  wants  of  Ibe  ( 

Bleam  Pamps,  EHttings,  Ao.~-Th«  bsadiog  of 
"ataam  pumps,  fittings,  Ac,"  can  five  bnt  tb* 
fainteit  idea  of  the  many  nsafnl  appliances  mann- 
factured  by  the  Messrs.  Bailey,  of  the  Albion  Workt, 
Salford.  This  eatalogne  shows,  bowerer,  that  they 
males  all  descriptions  of  pamps,  boilBr  fittinn, 
water  msters,  Talrea,  turret  okxdu,  and  many  nsanl 
uoreltiM.  TbeiF  pyrometers  ara  well  known,  and 
are  used  for  many  pnrposBS  whsn  high  tampsratanM 
are  reqaired  to  be  oarefnlly  noted.  8team-*>]r«l 
and  watsr.cooks  ara  made  by  the  firm  in  mat 
Tariety,  and  all  sorts  ot  gangas,  alarme,  and  flttlngB 
for  boilers  and  steam  machines  ara  iUnstratad  and 
described  in  this  catalogue.  Amongst  theaa,  m 
worthy  of  special  mention,  we  notice  the  adjustable 
injector,  which  will  fsed  with  a  rariation  of  dn^ 
amonnting  to  90  per  osnt.— a  Tsry  raloable  leahue 
in  any  apparatns  employed  for  supplying  water  to 


A  New  Bemedy  for  Dlarrhosa  in  men  and 

animala  is  said  to  bars  been  disaorerad  in  Kaw 
Zwiand,  where  it  has  long  been  in  nae  among  tha 
Maoriea.  It  conaiata  in  a  deooction  made  by  pouring 
boiling  water  on  the  green  laaras  of  a  sbmb  oalled 
roromiko  by  the  natlTCS.  Ttie  liqaid,  thoagh  slightly 
bitter,  is  said  to  ba  not  nnpleasant  to  the  taite.  It  ia 
asserted  tbat  two  dosai  of  thii  deooction  will  always 
effect  a  oare  sren  in  bad  ouea. — Natun,    Bnt  what 

A  Hew  Method  of  Qettlns-np  Bteam.— Tha 


,  —  bore  two  artetiaii  walla,  eighteen  inches 

apart,  tbs  one  a  fiin.  and  tbe  other  a  4in.  bore,  ta 
ths  depth  of  6,000ft.  Thw  he  will  drop  into  one 
a  powder  cartridge  wrapped  in  asbestoa,  so  tbat 
anbtarransan  heat  will  not  eqilods  it  nntil  it  reaobri 
the  bottam.  Tha  explosion  then  will  onita  the 
two  wells,  and  water  psnred  down  one  will  be  oon- 
rerted  by  anbternuifan  heat  into  steam  and  sent 
out  through  tha  other,  wbera  the  power  oan  be 
tranamlttai  to  uj  nqnirad  raoeptaele. 
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EEPLIES  TO  QUERIES. 


*i*  Jk   Ihtir  mwiMri,   Corrupand-intM  a 

tpictfiMy  rtquettfi  to  mtntiati,  in  aoeh  iii^ 
Iha  Kill  and,  nunibtr  0/  I'm  ^un-y  luJUrl. 

[31«B.l— Old  Paint. —  The  cliPipeit  nu 
goiotiDn  I  knoir  of  I  nccidiintBlIf  iliKurercil. 
m*;ba«ortb  while  to  Ml  bow.  thooirb  Tcri 


Tiorgar  acd  Ici.  of  wnn 
w«l*r.    A  ILltlB  of  Ibii 

entirely  i^ff.  IfBTing  ibe^iire  board  •gnilo  cltiiU.    Try 
it :  a  trallon  will  not  coat  lii.— E.  C.  II. 
[S1070.]—ronipoiindv.  Ordinary  Con  do  QMHB 

Bugines.— Tbti  unminuaiwt.ou  ou.  I'.  171  Troni 
joar  cotrespondKUt.  JoVii  -S.  SiiiiiiiTlncil,  ii!io*-« 
clettTlj-thatnoBnioniitof  riKeouiujf cautvtTultir  '..'n 
eoDTiction  on  tbia  mhyet,  and,  aa  I  cbd  Qui!  un 
time  in  which  to  att>^iiLi>t  the  work  wbivb  c:u  t 
neoreiprilf  be  done  before  bo  will  buwjllinir  to  roni- 
prohcnd  and  apprcclHte  tbo  advnnta^pa  of  t)i 

of  that  worit  at  all 


(i<le,  BH  •arnb  rall«r  pasbinE  I  tide  boKiox  to  ebb  whin  t 
ru98  wouM  pma  it  dawu  anil  I  "  4,  tide  riHiiiit."    The  ne 
-     '  r  it.  and  aocoiDplcte  the  { ii.ove  pi>iut«rto  "4i.  rihini 
.iTjuguiuuQt  Ihu  uuiubcr  '  "'•H.  tailing.'"      '  -  *'     '■'- 
I  height  t'aL'h  ti 


truth-; 


pjudie* — i  abill  ba  obIi|n>d 


1— prejudiL      .__.„.._.._ 

pretty  niae^  aa  I  foand  hfoi.  With  the  f#i>  follui 
mi  remarka,  therefore,  I  aball  kars  tbie  anl>}e-^t,  at  n 
ia  a  bopftpHtaak  toenrleaTODrtoMtabliah  thotnith 
in  the  mind  of  year  eoneepondenl  nnder  ciiatiuit  cir- 
owiMluNn  I— "  J.  S.  S."  oaka  whether  I  do  not  tbink 
it  wlTia^le  to  fave  the  "  mere  Iritte  "  of  loai  wbii ' 

I  place  Id  the  r»epir»r  of  I' 

_  - .  _  jnid  reineniber  tbn  oM  goIJi ._ 

Of  two  avili  cbooao  tbo  leart !  "  Wcvnanot  have 
a  perfect  engiDo :  but  pray  let  ua  havo  the  brut  |ioi- 
aible.  I  certainly  do  not  think  it  ndiiaablD  I0  Kavu 
the  "  mere  trifle "  referred  to.  wbea  that  courH 
would  eutsil  a  hnndrcd  tin]e!i  grentt^r  lorve*.  and  bo 
n  decided  ram  of  "  pi^UDT  wijp  nnd  poniid  foolMh.'* 
With  regard  to  bis  Pcit  usiertioD  I  uuiy  kit  ibit 
whan  I  pBnnod  mv  hat  i  wa>  qnile  awar^  ot^wliat 

ho  wna  talking  uliOD 

bia  n Pat  dogmatic  > 
kbonl  heat  b»t  in  t> 
inif  duty  .cannot  be  ( 

""ofTliriicBt'iwt 
cylinder  or  auy  cngiuo  do«  not  i<erFnrin  eliity  ;  nud 
eapeoially  ia  taia  the  caite  with  thf^  fir,gle' cylinder 
c<mdcnaiDg  eoginfi.  I  did  not  m:ikaeitiier  a  vugue 
or  ^rapicnona  attempt  to  prov?  thnt  the  compound 
aDsina  abtotbs  more  hiat  idUi  tbe  matul  of  the 
crliDdcr  tbsn  the  aingle.cyliodcr  cogioe.  I  did 
attenipt,  eithnr  Tuguely  or  othcrwi 


l>i»'.    If 
i.riglit  Paris  iiiilxi>08(ji1  Ij  luo  aciion  01  the  air,  oruaa 

ia  a  plan  ot  a'purt  of  the  hujrd.  A  II  and  0  D  are 

tbo  atripa  uf  itrua,  wbicli  mu  tho  whole  Icnglb  of 
tbo  bodrd.  hut  inatciid  of  being  flit  ou  iti  aurfucu 
they  would  Ho  ci!i,-o  nuwarda.  To  each  ot  thiHo 
piccea  email  iitn|i>  wunhl  be  soldrrird,  E  V..  10  made 
tbnt  tbcy  pnes  afcuiBi 


n  of  wood.  H  11,  anpported  by    Wk  for  thiit  purpoiui. 


ig  the  right-hand  staples 
icr  tbem,  and  eonuectinj 
1  nnd  Cn  to  Tuo,  the  cnrrcuta  irill  be  revt 
:tion.    Fig.  5  uxplaina  tbii  principle  of  tl 
'i-.tor.    K  ia  nn  ilerlTO'Diaynot ;  L  is  1 
Tiug  a  permanent  a 
cn<l|  nnd  the  uppi 
irrcut  ronnd  K  ud 
.     .  tholeftortb. 

di^ixicding  on  the  current'ii  direction.  Tlier 
}»:  a  Hpring  to  bring  L  buck  to  ila  original  p 
nftcr  each  dtfttction,  U  nre  two  mtebct- 
llied  on  to  the  anmci-pitiillewithtljeir' 
in  oppoails  dircctioi,!!.  Tbia  apinclle  worke  t 
imiutera,  urrKOged  to  indicate  feet  and 
heels  are  iDOTi:d  b^  tbe  coda 
Icrer  arma,  tlicae  cuds  baring  joints,  P,  to 
theui  to  ntnra  witiiont  luoring  tbe  wbeclj 
Rhudcd  tretb.  Fig.  B,  rcpreeant  tbe  hinder  r 
wheel,  which  ia  niored  by  tho  abided  arm  of  '. 


lylindor,   wbii' 
11  there  19  big 


Dugh  Ihe  metal  <^  tbi 

in  relal  ion  to  liont,  wl 
preaenrc  on  one  aide  of  tbe  pUton.  and  a  Tacuuin  OD 
the  Other,  reiy  much  in  the  aame  wny  that  h  wicker- 
work  b.'iiket  or  a iere  does  in  raUitioD  to  lius  .and. 
You  n>ay  Ijll  tbe  basket  with  annd  mnch  more 
rapidly  than  it  can  mn  out ;  but  it  it,  UBT<4-tU>'li'aii, 

-    '         .    Thiaaotiou 


reduced  it 

ia  tliuB  greatly  retarded. 
the  kcrnil  of  the  whal 
ignanntly  or  Jcaigni^ly 
and  be  fanciea  bo  hna  R-m 
way  whenl 
abdl  Kod  t. 
it  off  cnrli 


L.  but  i 


.,  iKIg.  51.  An  the  "  cutrunt-conneetor 

along  it  wonld  dmw  tbia  pireo  ot  wood  nude, 
inllowthn  brnxa  !<tripa,  K  K    -      '       ■ 

ttbp  current,  and  after  P'lS. .... 

ihiyo  tho  pti^co  of  wood  hetw.'cn  again,  break. 
I  correnl— A.  A.  Wax 


about  E,  Fig.  l.     If  tl 


cDuipleCed 


icl  by  ■'J.S-S,.' 

.._  ..   _. .-gumeTit  out  of  lliii 

ma  that,  if  I  will  but  think,  I 
tho  aiuglO' cylinder  eogiue  muHt ' 

.     Joct  a  ^i1llila^  ratio  of  cip^naiou, 

therefore  leaa  beat  must  jian  intoitlhun  into  the 
compound.  Id  this  "J.  S,  S."  baa  forgotten  tbo 
meaning  of  tho  word  "  capacity  ;"  and,  gtco  if  bia 
it*tenient  were  correct,  it  ia  altogethnr  bcaiJe  thi' 
n^nmcnt  which  it  is  broutiht  forwanl  to  ruf ute.  I 
ace.  by  year  reyiow  of  Mr.  Cotteriira  liook  on 
"  The  Steam  Engine  coniiiicrcd  a%  a  H«at  EDgiu.i." 
that  tliut  gentlouian  eipluiuB  the  odTantugea  of  tbe 
compound  euginn  on  the  aama  priuctplo  ni  that  1 
en<ploycd  in  mr  last  letter.  I  ani  glad  thu<>  to  bo 
able  to  refer  "J.S.S."  to  eo  high  an  aotbirity, 
although  I  am  aorry  to  aay  I  havo  not  yet  had  an 
opportunity  ol  pcruaing  tbia  work  myKclf.—MAUiNE: 
Ehoinkso. 
[33.U7.]-SIeotrioaIIiidloator.-Myonlyrraaon 
t  anggealing  an  arnJigament  of  cnrrvnt- 
A^,^,ii^--     —     ~  -   ■■ 


a  fear 


culd   B 


t  the 


.  ..thatdeponbedby  Mr.C.  J.  Browu. 
it  the  bniaa  wonld  get  oiidiaM.  nnri  su 
laaaige  of  the  current.     Wbotbcr  it 


iine'linn  to  bo  decided  by 
has  more  knovrhdiro  of  electricity  than  I  haFe.  H 
Brown's  arroTigeinent  it  pimplo  indned ;  and.  if  a. 
fear  is  gronvdli'-i,  why  not  «dopt  it  P    I  Ihink  thu 

KrhapB,  it  wouH  hn  nn  improrement  to  have  tl 
ard  urranged  with  bttle  slrii'a  ot  bra«B  projectir 
from  earli  long  strip  tovarila  ono  another,  and  01 
OTcrlap ping  the  otiier,  but  juat  not  touching,  aa 
have  ahnwn  ia  my  aketchaa.  Fig.  1  abowa  aectio. 
and  Kig.  3  plan  of  boanl.    If  tho  eiinciit  conneeti 


:ng   clear  of  tho  adjueeut  eog,  the  eleclro-magt 

''     pulla  D  right  over.  Ihni  prorenting  the  erroi 

wonld  n-tnlt  Irani  tho  tidu  turning  at  tho  ini> 


I  [325 ja.]— Boiler  Boale.— Mr.  Jordan,  > 
(laion  Line,  clnima  to  be  tbe  inventor  of  tbcB 
.  ti»ii  of  lino  aa  an  iinti-incrubtator.  and,  itli 
'  luiiiG  of  tbn  rcadcrii  of  this  paper  may  have  t 
ti.r  re  can  be  no  doobt  of  ita  ctHcaej  nnder  ■ 
['ouditions.— M,  S.  P. 

[S255e.J-G.    W.   B.^^Brond    Qaugo.— 1 


■■  H.,' 


p.2"a. 


nder 


in.iil  rana  through  from  London  to  Bath, 
thia  train  atart  Irou  Faddiugton  a  few  nigh 
N!id  1  was  told  tbat  tbu  stopa  are  at  lit 
Dirlcot,  KtcTeUtoti,  Sniudoti  (and,  I  think,  CI 
hnm).     U'ill  i.>u.e  one  miy  w).y  a  stop  iim 

louuer  in  running  to  iiuth  thun  the  U(J  a. 
I.  (both  ot  which  practically  take  the 


lent  ot  tho  tbird-claea  coach  i 

:b  a  ebabby -looking  train  ntart 
101.   TheeDginewHaNo.lfl'lU,* 
could  1  GOO  any  ditte.    S\ie  1 
like  tho^cuecdwestof  1 
ot  tbi<  new  U.   \V.  ahape. 
aonic  one  plcaae  e:iy  whether  blie  i^i  new  or  n 
— W.  K.  H. 

[a'J.m]— Tho  Manchoator 


iontwnrdnprearau 
Tbe  funnel  w:» 


two  end  0 

points  ior  tha  ci 
Wtd  to  bo  l^iD. 


'  or  nllei 


.uic— tiio.ByrehnBeoto  hia  deaeription  m 
i.aiJirt,(cosFig.»,  and  tlig  US)  it  wiU  be  hh  that  tha  puntd 
to  be  coDDL'Cted  at  on  tha  oaa  uotoh  forward  each  Uma  t 
it  would  make  u  conaection  |  naotw"  iaiuM  ft  pair  a(  ■ 


ir  whittlend  either. 


"  would  Kara 

Ml--  Fo»t0ilr 
0  tho  Kcpretury  oF-State 
It  he   becOTiieH  la  natt 


liable  to  conavriptioii  in  I'ranco, 
Iprohsbly  ia)  aome  proviso  pruvei 
aationof  I'renchmon  liable  to  » 

OllBBHOF. 
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?t).] — Hodal  iKJOomotlTO.— Th"  duMpent  o  i 
puftffin.  Dm  Iddk  flat  wis ks,  Hcd  keen  Oifti  < 
'  from  bailer  tlui  th«f  do  not  smoke. — .' 

fS.}— chloken  Hoase.— Lira 


-1  I  daja' 


itfible  enrthfl,  and  it-' 
t.  If  it  dwB  reqair. 
ich  the  better  for  tt 


Tkndbettvr  tbni 

mare  fnqaeBtl;, 

M, — TiBBns. 

W.1  —  DUapldktlon*.  —  "  A    Poor    Lensr 

'i      fnrthsr  com mnni cation  shown  Kbero  hi 

Ity  iim.    It  ie  really  not  a   oTiestion  on  tl 

Jit  to  paiai,  ....  '      '  I   . 

ITS  able  to  fi^mii  IT'.,',.',  'r  -  i  ,'.  -. 
,  tfaantora,  "  !b  thi!  iioasp  ui  triio.i  r.  inn-  ->r 
^^On  tluB  point  "A  Puot  LnnylioM.i- ■'  ;.]1 
V,  if  tbo  boose  H  iiol  in 
J  b?  obligod  to  rL>i>^i]rir. 

ioii«nltinB«  sit'i'it'"- ir  =,iro.ivoh-  !■.■  i-'i.  '■-- 
lat  thei^OM'il  ■■.:■.  :i  ....    I     .  -I 

enable,  he  !  .  .      ■ 
thebindlorl  .-    ■     ■. 

emedf.  Ittbe  demand  ii  biuedon&snTTcyor' 
.  bowBTOT,  be  will  probably  be  bellar  adiiiio  ' 
nittiiw  to  it,  or  offarinir  some  iotermetiiftt- 
w  a  compronuBe. — Spskanb,  Lincoln's  Inn. 
re.1— SUapldattona.— From  •'  A  Poor  Least. 
a  Gnl  Istler  I  minndartbsimpreeaioDthat 
alloired  the  hoase  to  Ret  oat  or  repair ;  fai 
kad  maralr  oalled  on  him  to  paint,  which  hi 
n«;  Bod  that  tfae  lessor  afterwards  (Endint- 
I  dtfeeti)  had  sent  in  a  list  oF  repair*  to  h- 
rliich,  if  carried  ont,  vonld  most  probnblv 
tale  Ta-BaiDtinf.  and  (bat  his  qoery  wast-. 
eet  whether,  haTin^  painted  as  reqaired,  h.- 
«callednpo&  to  repair,  aodpoasiblf  re-paint , 
b«reforBiiigg«*ted  that  be  waj  so  liable.  I: 
•  DOw.howerer,  that  he  has  kept  the  premise 
ir.  If  thla  ii  the  cue,  I  cannot  see  wbai 
be  leiaor  oan  reqnirs  i  but  "A  Poor  Lease 
"  mut  remsmbtr  that  a  landlord's  and  c. 
■  ideas  of  good  repair  are  Terr  often  widely 
it.  The  conetmctioa  put  hj  the  conrts  apoii 
rda  he  quotes  is,  that  the  tenant  is  not  bonnil 
jld  an  old  home  on  accoant  of  Its  bccomintr 
*t«d  from  mersl;  nataral  dceay,  hnt  that  hi' 
a  bis  belt  by  timely  repairs  to  postpone  tha< 
u  loDO'  ai  posuble.  If  from  neglect  or  cara~ 
I  in  doinB:  other  repairs  the  brickwork  ki. 
to  hae  ennk.  ha  mntt  pot  it  right  aaaiu.  sot 
•e.  He  bad  much  better  get  adrice  on  thi- 
B.  H.,  Solr. 


boiler  I 
itioni.  xDis  meiDoa  consists  01  lolroilndnfl 
B  boiler  eome  small  inBots  or  dippings  of 
is  then  obserred  that  the  nsnal  earth;  sub- 
instead  of  formiair  a  hard  and  adherent 
form  a  nan.cohrront  cm^t.  which  can  be 
vmOTed.  JftbewaterboTerystronely impreg' 
ith  lime  salti,  the  deposit,  eren  if  coherent  I 
d,  does  not  adhere  firmly  to  the  bailer  plate.  I 
o  IS  conrerted  into  a.  while  earthy  mass, 
Jly  oiide  ot  »i         "    ' 


.  ...  it  hifl  intontio „__.. 

I  respectably  diire  a  boat  of  moderate  dimensiont. 
!  say  4ft.  Ion  It,  then  ho  most  adopt  a  rery  different 
course  as  reserds  pattern,  for  limpUctty  and  li^hl- 
nesK  are  the  element!  of  success,  f  adrifs  him  t-^ 
tiisoatd  the  trunk  pattern  (becanae  of  the  eicmsirr' 
friction  of  the  trunks)  and  stick  to  the  simpip  hifrh  - 
pree  so  re  oscillating  euRino,  in  appoOTanoe  like  Pann'- 

crank,  airpump,  and  oondfnser,  and  their  aecom 
panjinn  oom plications  :  or.  in  other  words,  let  hir-. 
copy  those  he  aoes  in  the  shop  windows,  hot— an  1 
herein  lies  a  grand  secret— it  mnst  be  mndo  rcr 
much  lighter  in  weiiht.  Nearly  oil  models  that  1 
hare  seen  are  tar  too  hcary  for  fte  boat  tbey  are  ir  - 
tPEdod  to  drire,  seldom  allowing  any  lead  to  b  ■ 
placed  on  thi  heel,  and  without  which  they  aii 
always  liable  tu  share  the  fate  oF  the  Captain.  Ir 
ordar  to  rednco  the  wcisbt  let  "  Amatenr  Trnnk 
use  as  little  cast  work  ns  possible.  I  hare  mad>' 
cylinders  of  "triplet"  drawn  tabs,  the  top  an:l 
liottomi  only  being  cast,  and  snnped  on  to  the  tnbu 
Hke  the  lid  of  a.  boi-no  screws.  If  the  corer  an:! 
hottotne  fit  properly  a  little  whito.lead  wipnd  ir. 
befora  closing  makes  a  perfect  and  simple  joint,  ao'l 
no  preasare  of  steam  that  he  can  put  on  will  blow 
,  them  asunder.  The  steam  passages  and  ralrnbaiee 
may  be  made  of  thin  metal  and  soldered  on— the  IO[> 
frame  and  bed  plate  cut  ont  of  sheet  metal  and  con 
uected  by  columns.  For  rorerring  gi^ar  I  nse  a  lonr 
wnj  cock,  inclosed  is  the  steam  chest  of  the  boiler 
With  respect  to  the  size  of  his  boat  be  could  not  gel 
his  oylinders  into  a  less  width  than  Sin.,  and  as  th. 
length  is  eight  times  the  width,  aod  the  depth  two- 
thirdx  of  the  width,  he  will  baye  rather  a  lanri^ 
model.  The  boiler  should  be  made  of  copper  the  full 
width  of  boat,  but  not  to  touch  the  sidas,  as  thi^ 
would  eondnct  away  the  heat.  The  length  in  model;< 
is  usually  twice  the  breadth.  A  drawing  of  a  holler, 
with  internal  fireboi  fitted  to  bum  oharooal,  I  pub- 
lished in  one  of  the  earlier  volumes  of  the  Kholibh 
Mechanic— R.  Pabb. 

[32031.1— Amateur  Printing  Preii.- 1  am  ei- 
tremely  obliged  to  tboae  gentlemen  who  haTe  replied 
bo  my  query.  Will  they  further  enlighten  me  as  ti' 
■bs  reaiOD  why  lithographic  and  oopper.plale  print- 
ng  require  a  rolling  pressure,  and  why  the  bed  and 
ilatten  press  will  not  do  for  all  three  P  Is  it  that 
ithography  and  copper-plate  rcqnire  much  greater 
ireBsnre  than  ordinary  type  P  1  haTe  tho  "  Eclectic 
Handbook  of  Printing,"  also  "  Printing  for 
-Vmatenrs,"  by  P.  E.  Baynor. — OaLvAno. 

rsieeS,  ]  — siphon.— I  sand  a  rough  sketch  of  whal 
ia  known  as  the  Wnrtomberg  atphoQ,  hoping  i' 
lie  usnful  to  "  Aulop."  or  some  of  our  readers, 
tiphon  when  once  filled  remains  full  ■□  long  ■ 


Toyase,  ria  Southampton,  to  obtain  German 
y.  Lombard. street  U  nearer!  A  knowledsr 
at  lisrmnn  is  not  iudiipeniable.  for  on  and  in  the 
nnighbourhooi  of  the  Bhine  English  is  spoken. 
J.  T.  need  not  fear  beat  befora  the  middle  of  July  ; 
Augnrt  is  usually  intensely  hot— is  called  the  Kocb, 
or  boiling  mouth,  as  the  beat  then  is  looked  to  for 
rincaio^  the  grapes— for  doTcloping  tha  arape.sugmr. 

[3J701.]— The  Cata  and  Ficeotal— Many  thanks 
to  the  coireipoudenti  wbo  baye  answered  my  qaeir. 
most  of  whom  have  made  the  diSerenoe  of  weishts 
of  a  cat  and  a  inyeon  the  baaii  of  their  oaloolatuiiii. 
My  ooatriTame,  which  in  many  years'  experisDM 
has  prored  most  eSaotnal,  is  based  on  the  dilfereiMc 
of  their  lengths.  The  aroompanyin^  drawinif  irill 
almost  tall  its  own  tala.  The  dance  is  a  lery  simple 
one.  A  common  bob-wira  ia  placed  about  half-w^y 
-  '--*— nn  the  two  cheeks,  and  from  the  front  of  the 


sr  {whioi 


.s  ends)  t 


1  prongs  project 


forwards,  which  must  be  eonntarpoised  by  a  lUuui 
lump  of  lead  behind  the  cylioder.  When  tbe  yerti- 
cal  wires  are  pushed  inwards  by  a  cat  trying  to  enter 
the  sharp  points  of  the  currad  pronga  descend  with 


which,  consisting  only  ol  feathers,  ia  inTulnerable. 
This  admits  of  a  fixed  and  firm  alighting  board, 
which  is  a  great  advantage.  The  boi  shonld  be  fixed 
in  the  brick-work  from  the  dotted  line  backnrd, 
and  open  head-room  should  be  left  orer  the  pionga. 
to  allow  of  their  tilting  upwards,  when  a  pigeon, 
coming  oQt,  pushes  tbe  vertical  wires  forward.  Make 
^onr  pilots,  rertical  wires,  and  prongs,  of  strong 


iventh    of    an"  inch    thick". 
:  Height  o'  ' 


1   the  water,  and  there  it 


rcry  little  ii 
■      IB  form 


rata   deposit.     Experience  has  shonn    

b.  of  sine  per  bone-power  is  sofficient.  The 
if  tha  line,  being  in  contact  with  the  iron 
late,  ia  probably  electrical,  and  if  hydrogen 
ed  in  small  bubbles  it  wonld  be  unOicient  to 

for  the  deposit  being  non-adherent  and  ' 
■-H.  P. 

I.]  —  BuoalyptuB  Globulus.  ~  Only  an 
iabed  botaniat  or  a  spceialist  well  acqnainted 
«  seeds  ot  Eucalyptus  could  answer  tbe 
I. even  on  inspection  of  theseeije  ;  but  accord-  ' 
[ooker's  "La  Maout  and  Deosisne,"  Enca-  .' 
IB  genus  of  leplospermere,  and  the  "seeds  ' 
letimes  dimorMtons."  Sow  them  sepa-  ' 
■S.B.  : 

.]— P»nOT  Cloth.— Clean  with  carbonate 
inia  and  water,  and  fetch  np  a  surface  with  I 

By  tho  way,  can  teazles  be  had  in  London  P 

-1—IndIio.— Docs  Mr.  Moore  wnnttotett 

.  aa   in  tbe  dye-honse,   or  scieDtiG<»lly,  for 

dal  purpoaes  P    1  doubt  whi'tber  there  is  a 

>od  process  for  arcertainin?  the  i),vi>iiigpQnrr 

Its  of  indigo.    But  probably  tfap'lii.:-(  Itir  tlin 

so  ia  to  dissolra  indigo  in  [nm^   ' 

Dt«  with  plenty  of  water,  Btirit' 

H  powder.    Of  coarse  the  tei'ic: 

ird  indigo  for  oomparison.     Th 

equired  will  be  an  iudication  o'  i        ' 

>od)     or    Napier's    "Munual"    (Gii^iinj.- 1 

.]— Light  for  the  tantom— W,  J.  Lan-  ; 
oBdar  this  head,  says  tbe  "  Wheel  of  Life  "  i 
lore  with  tho  lune-light.  If  properly  con- 
it  ia  a  most  satisfactory  and  amusing  slide, 
hay*  shDwn   constantly,  and  it  is  always 

*e<L— A.  PUICFQBIT. 

^>- Model  Trunk  Engine.— The  following 
looa  will  bs  of  use  to  "  Amalenr  Trunk  i"— 
■kmt  making  a  perfect  model  of  a  marine 
opnt  iBaglaascaseladTisehim  totoabeoT 


A 


^       ^ 


tical 


width    tietween  cheeks,  lin. ;  length  ■ 
wires,  Glin. ;  straight  distance  from  pain< 
the  cylinder,  7in.— William  Wim 


of 


rising  above  the  one  end.    The  siphon  may  be  L. 
through  a  tap  in  the  top  at  A,  by  first  corking  up 
loth  ends  while  fiiling. — Ok&K. 

l.'i2Bea]-Foul  Oloaet.-!  thank  "  O.  L.,  Soath- 
.-nd."     In  reply  to   his  questio"-    ♦'•-  "i~"'  '•  -- 
i-rdinary  pan  closet ;  the  air-pi 
<4oset  soil-pipe,  and 

labe,  Theplnmberw         , 

joints.  lam'alsoobiiged  to"  J-A.'V? 
—  ^ .-■    -  "G.L-'s' 


orkshire  Yeomi 


0  have 


methini 


.g  J.  T.  i 


:  liave  boan  told  that  the  bore  of  the  pipe  ii 
'  smalt ;  it  should  be  3in.  or  3iiu.<~J.  H.  S. 
I  [!<2eB1.3— Ttas  Rhine.— It  is  notes 
J.  Taylor's  query.  I  will  do  my  best ;  ui.l  ■««  „ 
not  to  be  «nided  by  "  Dane  "  or  "  P.  T-  Otto."  1 
liave  lived  for  21  years  three  miles  from  the  Rhino, 
and  know  the  manners,  customs,  and  localities  well. 
Don't  go  in  thsBummertostay  at  Heidelberg,  which 
ii  about  twenty  miles  from  Manohoim,  on  the  Rhine ; 
liongh  very  beantifnl  it  is  very  hot,  and  not  a  deal, 
'-iblo  place  for  an  invalid.  The  villages  on  the  river 
■  re  most  ot  them  hot,  but  the  best  is  compensated 
>r  by  tho  checrfnluess  and  by  the  coolness  of  the 
icruings  and  nights.  If  J.  T.  is  bent  on  the  Khine 
.  a  need  not  settle,  bat  change  hla  quarters.  The 
leamboats  pass  constantly  np  and  down,  and  the 
fires  are  low.  ]  may  name  Locc'h,  Doppard,  Olicr. 
ueael.  as  charming  placea :  St.  Ooar,  some  yeara 
..^,.1  did  Dot  like.  U  J.  T.  is  not  bant  on  thsBhinp 
Int  him  go  by  s  s.  to  Ober-IjibjiBlMn,  thence,  hy  rail, 
to  Naaoau.  where  he  will  find  pnro  air,  beantifnl 
...tenery,  pi.  ;iaiit  peopla,  and  moderate  pricea.  Thi> 
Kist  money  (n  take  is  blogllBL  money- gold  and  cir 
<-ilar  note.  .  ■:i(i).  The  gold  will  pnas  at  tho  ci- 
■ebange  of  Ih,'  day  everjwhnre,  and  in  tho  towns 
hiukera  oii:ii;.ingo  tha  notes  willingly.  It  in  not  tm? 
tliat  J,  T.  «ill  make  on  theeichange.  What  "  Otto" 
ueana  by  saying  Hamburg  is  the  host  place  to 
cbangeldon'tknotr,  unlesE.  J.T.  is  to  lake  a  tiiroo. 


Chester. 

{32720.]— Canvas  Oanoes.— I  cannot  give  any 
particulars  of  canvas  enuoes,  norer  having  had  any 
eipeiienco  in  them.  With  regard  to  price  at  one 
built  of  wood,  they  may  be  bought  second-band  at 
considerably  less  than  .£10,  or,  when  built  at  home, 
i  yery  good  one  may  be  made  for  from  .£1  to  £i.  I 
lo  not  consider  a  oanvas  one  suitable  for  sailing  On 
Buch  a  river  as  the  Klersey.  Great  strength  is  ra- 
inired  ID  a  sailing  canoe,  as  when  under  soil  a  great 
iirainia  put  on  tbe  deck  and  kwl,  which  I  am  afraid 
one  made  ot  canvas  vronld  not  stand. — E.  H.  J. 

[.Iffil.]-!..  O.  4  D.  Hallway  Hnglnea.— 


Liead  of  valve,  front  port       

Laod  of  valve,  back  port        

Length  of  connecting-rod  between  centres 

Diameter  of  bogie  wheels      

Diameter  of  dnviog  and  truUng  wheels 

[conpledl      

Distance  between  bogie  wheal  centres 
Distance  from  bogiapin  oentre  to  centre  of 


.   .       ..-axle 
Diatance   between   di 

centres 

liength  of  boilers  between  tube  platei 
■tar  ot  barrel  '---*- 


,nd    trailing 


,h  ot  fire-boi  i 


<ide 


^Viilth  of  fire-box  ic  

Height  of  firo-boi  inside ...      i    10 

No.  of  tubes,  ^OU  i  diameter  ot  tubes,  litin. 

Il'tating  Burfoco  in  tubes Dfi:i  sq.  ft. 

Heating  surface  in  firo-boi  107      „ 

.\rea  of  fire  grata lO'O     „ 

Diameter  ot  lafety  valves  IBamsbotlom's)    ...    S^in, 

lioilcr  pressure  llOlb.  per  aquare  Inch. 
Two  Grcaham  injcctora  (>'oa,  8  and  fl)  fixed  one  on 
each  aide  ot  the  asVpan.     A  ateam  brake  on  tho 
engine  only,  with  cast-iron  brake  blocks  fitted  on 
tho  driving  and  trailing  wheels.     Capacity  of  tank, 

..  rnn II. IT    T  ••        ." 


raya  to  illnmi 


tstha 


—    .__     —   -coonnced  II 

these  eolnmUB  by  "  P.  B.  A.  S."  and  many  other 
I'orrespondanta,  including  myself,  over  and  Over 
iigwQ.  The  powen  are  gonerilly  vastly  exagge- 
rated. Browniw  mentions  a  case  where  an  eye- 
fieoa  engraved  70,  nagniBed  B.  I  certainly  do  not 
tliink  I  should  go  to  the  expense  of  a  Barlow  and 
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utro  erspiooa  for  it.    JLn  Kitra  evepieee  abonld  ooD' 
tain  tiro  lenm,  siMpt  for  lerf  bigh  pom rs,  when 

not  to  bo  ftbla  to  &n(irar  more  utuiitctaril;. — F.  C. 
DiNNn-T. 

[3H*90-Nantlo«l  Agronomy. -[1.1  Tha  two 
brariDga  or  a»iii:nlh8  are  lokeo,  ss  llifir  difforence 

(^  oneobsprTBtioii  is  known,   tben  tbe qaeelian  ie 

Bot  in  obteTTing-  a  tint  we  real ly 


anthB- 


iuselBe 


with  II 


caniMtllPt  tbetrafi  ■iimntboi  cue  obi 
Iha  Bi«ndi&D.  iu  order  to  correct  tbe 
tin  tinaof  obeervniioo  :  or,  InBtcodol 
«•  nky  DBS  for  thia  parpose  tl 


Dearest  (or  ■djurnt)  limits.  As  this  is  an  eianiple 
'-  fiod  lopiittide  b^  a  Inasr  dintinoe  tbe  Nautical 
raanat  for  1673  is  required,  which  I  htre  not  sot. 
It  (ibonld  the  inquirer  bnTe  it,  aod  will  (irs  me 
B  addroBS  ia  these  cotoaiDB,  I  Hill  borrow  it  from 
m  and  r'tarn  it  nitb  tlio  eminpla  worked  oat  in 
11.-C.  B.  M. 

r327ri3  1— Bitd'aEEBK.— A  little  white  waioonld 
Ttnr  blowing,  and  tbe 

h,orif  thoegK 
-X.  Y.  z" 


QMlar 


a  dati",  tocelher 

wiUi  tha  eorreetud  altitndcs  of  tba  two  obforvglioos 
(and  tba  approiiroKta  losgitude  sf  tbe  place  af 
obaanmtioD  of  tbn  >dd  ia  abaerTed],  we  may  Snd 
both  lalitade  and  tbe  eiact  times  of  DbSflriBtion 
(and  thai  also  Sod  the  error  of  oar  watch).  An 
ordinaT;  walcb  do«sooldo  for  obsjrralioaB  of  fithrs. 
■a  iidereal  tima  ia   reqairad   for  them.      12.)  The 


above  tbe  ea.1 
•ad  marp  of  the  be 
(8.)  Let  1' bo  tba  pc 


of  the  ee 


r  from 
'i^nabei 


M  E  the 

..   ___  , E  biiing  tbe 

aqnator.  Let  8  be  tlie  bud  or  etar  obrerred  at  a 
known  instantof  time,  t.    Z8  =  tbezepitbdiatniice 

-  0(f  '  oorreeted  altitade.  PS  =  «C  ±  deelina- 
tivD,  icoordinK  aa  tbe  daclioation  <d)  is  8  or  N  oF 
the  fooater.  P  -  honr  angle.  ZPS.  Let  «  ^ 
ktJtoda  reqairad.  than  Z  P  >=  »0°  -  4.  Tbe  decU. 
nation,  d.  whan  the  ann  ia  ObierTnd  must  be  corrected 
for  tba  tima  of  ohaarratioa.  and  >leo  for  the  longi- 
tode  of  tba  place  •(  obaerratioa.  Draw  S  M  per< 
pandienlar  (o  P  Z  H.    Tban— 

ooa.P-Un.PMcot,PS: 

,•-  tan.  P  M  =  oos.  P  ton.  P  S  ; 

or  tan.  (Oir  t  E  U)  =  COS.  P  Un.  (90  i  d). 

I'ba  +  tiRn  is  osed  wban  declination  ia  S,  sni  the 

-  aiCD  when  N.    Then- 

tan.  E  M  =  ain,  P  tan.  d  ; 
Hanee  E  U  can  be  fonnd,  and 

P  H  ■=  9(r  ±  E  H  aeoordis^  as  declination  is 

Sot  IS  mprctivtiy, 

Anin,  ooa.  P  U  :  aoa.  Z  U  =  coe.  P  K  :  coi,  Z  S, 

«adZM  =  PM-ZP.-PM~(DU''-*)=  - 

^90°-  (PM  +  *)!■, 

and 00*.  -  ^Btf  -  (PM  +  t)  y 

m  COS.  -(90-  IPM  +  *)  ^  ; 
.-.  00«.ZH  -  ain,  (PM  +  *|: 

.   ^„  (PM  J.  *1  -  cos  ZSao..  PM 
■■-  am.  (rM  +  ♦)  »  . ^— . 


rbole  I 


ell  n 


pnt  on  tb 

niv 

a  apt  to  i 

,ar. 

-H 

ho 

cwbgallo 

... 

ilbo 


oim 


laming.    B;   ho  maa; 


I   azponBeni.— ^ 


Ikoae  d  alios  I  e  cotaai 
itish  WineB.—Paranip  wine  mar  be 
ng  Sib.  or  Gib.  ol  tbe  chopped  atem 
water  till  cold  ;  itrain,  and  add  to 
tbe  infusion  alb.  or  41b.  white  snfrar. 
loB.  crmm  of  tartnr,  and  ftbont  3  to  6  per  cent, 
brandy.  When  well  made  nnd  strong,  tbia  wine  is 
of  rich  and  cicellent  qoatit;,  especially  aftrrfemien. 
lalion.  Rhubarb  wise:  lafnBe  61b.  or  Qtb.  of  the 
beat  eckcled  chopped  stema  in  1  imllon  of  water,  add 
31b.  or  lib.  BDgar  (or  to  tute).-:fo  Nahe. 

[32766.]  '  Stopworlc.—Haiint  obtained  a  small 
pamphlet  deecriptivi-  of  tbe  paleat  "  atopwork  "  le- 
ferred  to  by  "A  I»OFer  of  the  Art,"  with  mnch 
plentnre  I  reply  to  bis  qaery.  Tbe  watcfa  being 
woand  op  DDllI  resiatancs  BrrDats  tha  fnrtbar  wind^ 
iDB  ranal  prodace  n.  Btmin  upon  the  ooil  whieh  is 
ofxt  to  that  wbirb  is  on  tbe  iMirTel. arbour ;  but, 
when  Ibe  pressure  ia  related,  tbe  slotted  stick 
allows  of  a  small  quantity  of  annindingof  the  main- 
spring, and  then  tbe  lunar  coil  ^s  not  so  mneb  "  on 
the  siraio  "  as  one  would  be  nitb  an  ordinary  going 
barrel  without  a  stopworfa.  At  the  iaaia  tima 
there  is  tbe  Mine  rink  of  breaking  a  mainspring 
with  one  arraDg-ernent  ds  with  the  other,  inoamach 
h»  the  DiaiDtprioir  ia  fully  wonnl  and  on  the  strain, 
while  tbe  pressure  by  tbe  act  of  winding  ramains. 
1  rapDit  aee  aoy  other  than  that  tha  apring  is 
wouod  to  its  fullest  tenaion,  and  that  the  ralnt 
attached  to  the  patent  click  ia  more  ideal  than  re^. 


!■  pBici 


[,  Wai 


Ibm  (P  U  +  4)  is  known,  and  P  M 
.-,*  or  (he  letitodeia  •'"•"- 
Wa  MBit  lamembar  tbat  li 
Bin.  ■il80°-(PM  +  e)> 


<o  knowi 


(3277B.]-TiBDnft  P'luto  Organ  Stop— I    feel 

much  oblige.!  to  C.  K,  Sheppard  and  S.  Taylor  foi 
their  kindness  in  answering  my  question.  A  short 
time  aCtor  1  Bent  off  my  inquiry  it  struck  ma  I  bad 
seen  a  diagram  of  a  ron ad  month  wooden  pipe  in  a 
previous  niimbec  of  the  UKCHtBiC,  and  on  looking 
back,  as  I  fortunately  posiwbb  n  good  many  volumes, 
I  came  npon  tbe  very  tUog  1  wanted  in  So.  Sti,  b; 
"  Adept."  I  made  one  of  the  descriptioD  reoon 
mended  by  him  ae  an  improvemonton  theorigiDal- 
tIe..  tbn  semicircniar- mouthed  one,  and  I  fonnd  il 
lerr  Gne pine- indeed  in  myopiuionan  impro*amei 
on  the  old  flute.  I  believe  called  the  "  Snaba  flute. 
"  would  like  lo  know  what  pipe  Mr.  Taylor  refers 
o.  which,  be  Baya,anrpasees''     "' 

[337Ba  [—The  Moon,— Of  course  Mr.  Bobinaon 
9  aware  tbat  the  light  nhicb  rssdara  the  darkbemi- 
pbera  of  tbe  moon  Tisible  is  earth-shine,  or  tbe 
iRbt  loflected  from  the  enrlb.  The  lariationa  in 
bebiilliancy  aredue  to  liiflerizut  causes,  1.  Tbe 
imouDt  of  land  oo  which  the  bdu  happena  to  be 
liiuins.  beCROBe  tbe  land  reflesta  more  light  thao 
be  aea.  2.  Tbe  state  of  the  euith's  atnoaphereOTei 
L  large  extent.  3.  Tbo  state  o'  the  atmosDbere  al 
e  place  of  obaerTatian.     Clouils  reflect 


[3SS(M.]— Olbera*  Thaorr  at  the  FlnnatoIiU— 
The  eiploiion  theory  ia  itaelf  ezpkkkd.  If  tW 
i^lemenU  of  the  orbits  of  the  pUnetcndi  bad  alwaji 
tren  what  they  are  now,  it  would  ba  tbit  aaaf  la 
i^bow  that  they  could  not  all  of  tbam  tara  atv 
passed  through  tba  same  point ;  yet  sonae  of  thaB, 
•  Bch  as  the  eocentricitiea,  are  snbjeoi  to  pacakr 
'ariation.  owing  to  tba  action  of  the  planati— most 
ikely,  however,  in  Mm«  inataneea,  not  to  a  hB. 
'lent  extent  to  admit  of  aoma  of  tbe  oibita  tfv 
lavinff  bad  a  point  in  oommon.  Tba  limits  of  tk 
laiiation  of  tba  ecoentrioitia*  bare  not  baaa  ealsa- 
I'ulalad.  and.  (hargfore,  nntll  this  ia  dop^  it  ma 
hardly  ba  said  that  tba  tbeorr  baa  been  rigid^  tit. 
proved.  It  is  evident,  howerer,  tbat  tba  tensMn  <i 
tbe  crust  of  tbe  snprosed  planet  which  bnrst  moit 
liave  been,  jost  nrevionaly  to  the  aiploaioo,  soma- 
thing  inooDceirably  great  in  order  to  mist  aa 
inlemal  force  wbicn  was  anKciant  to  eaoaa  tbam  la 
move  in  independent  orbit*  instead  of  letarmv 
sgain  towards  their  oommOD  eantre  of  gravis— tn 
greater  tban  would  bare  been  posaibla  if  tba  omt 
had  been  like  that  of  our  own  euib.  It  nnal  ban 
have  bean  of  eitreme  lenadt;,  lika  metal,  and  vnMH 
have  split  into  irregn'ar  fragmenta,  which  woaM 
retain  their  form.  Tbe  theor?.  howerar,  is  w 
highly  improbable  thst  it  is  not  worth  beinf  It 
ranch  pains  to  sea  whether  powarfttl  teleseopea  giM 
any  signs  of  such  irregnlarity. — W,  Q.  F. 

[32ei8.]-OBlliiim.-Tlfe  pre.iJction  of  the  eiist- 
snce  of  gallium  by  Mr.  Nawlands  and  Mr.  Mendali. 
i  3  was  based  upon  the  "  periodic  law."  which  *u 
^iBPovered  bv  Mr,  Newlands.  and  published  by  his 
n  the  CTieniical  Nfirs  nearly  Gftecn  )-cara  ago,  bat 
'.he  importance  of  which  has  only  recently  beta 
TCue rally  recogniaed.  Tha  periodic  kw  reveals  Boa» 
carious  relationi  among  Ibo  elements,  and  I  canaaf 
do  better  than  gire  the  following  quotation  fronlla 
.aat  edition  of  Fownea^  "  Chemistry ;"-"  A  mf 
remarkable  relation  baa  bean  sbonn  to  eiiat  betw«<K 
the  quantivalence  of  tbe  elements  and  tbe  nnmerifal 
jrder    of .  Ih'ir    atomic    weights.     Arranftinglia 

ig  table,  we  find  that,  with  thee^ 


_   _  \l  Bppropriale.    If  the 

itobaeried,  meu  aolar  tima  must  betaken,  and 
If    a  'lAr,  tidenal  time.      In   the  latter  case  t 
corre  tiou  for  deeUsation.  for  time  of  observation  ( 
forloiBitudantadbe  made,  aa  tbe  decllnatioD  of 
■tu  doea  Lot  tmntUHj  alter.     (4,}  NL  dieai 


platiuLm  B. 


jrthat  the 


horizontal  line  ia  ooc^vid 
the  second  by  tbe  djtrli.tii 
Sc  ,  an  indicated  by  the  compoaiUsB 
in  tbe  last  column  of  the  table, 
I  a  metal  or  hydrogen.  HydrogW 
ne.  there  being  no  known  ekmeal 
be  monad  meUllitbium.  Tbisnk- 
cntarv  bodies,  which  is  called  tb> 
vta  firVt  pointed  ont  by  Newlands  Ik 
arda  developed  by  Odjing  and  SM> 


light  thau  either 
n  great  c^nglom. 


lUof    t 


that,  if  there  was 
the  portion  of 

:fat,  and  visible 


a  tight 

..old  be 

than  in  tbe  absence  of  the  rtorida.  With  respect  tn 
the  other  reason  mentioned  the  vast  difference  in 
the  rtate  of  tbe  air  may  be  pointed  out.  Sometimn- 
tbe  minntest  details  of  a  distant  abject  oan  be  ecsiK 
ceen  with  attention,  whilst,  at  another  tima,  th ' 
object  itaelf  is  scarcely  v(qible  ;  so  with  lb' 
dark  hemisphere  of  tbe  lunar  world,  if  our  atmi,- 
•phere  is  thickisb  it  cannot  bo  m>  easily  seen  aawbrn 
it  ia  clenr ;  thonvh  the  stars  may  ba  iaemiagly  bright, 
Bt  ill  there  may  be  reallv  a  tfaiokneaa  in  the  atmo- 
■iphera.— P.  C.  Dbnnktt. 

t^zmo.] -grating  Efolae  in  Talephone.— 1  f 
rou  UBO  earth  plates  of  different  melsia,  or  of  tb« 
lame  metal,  and  in  different  kinds  of  soil,  there  may 
be  a  galvanic  action  at  them  prodncinir  a  current  in 
^be  wire.  Any  euddcn  aijd  quickly  repeatal  , 
rnriatioos  in  the  strength  of  tbia  onrrent  wonid 
snie  a  grating  aoond,  Such  undnlationa  in  t~ 
■urrent  might  be  caused  by  variations  in  tbe  insn 
liun  of  the  Hue  wire,  possibly  dne  to  shaking  of  the 
irire  by  the  wind.  &c.  If  Ihia  ba  the  sansa  of 
tbe  defect  tbe  remedy  is  to  abolish  tho  earth  plalea, 


fast. 


itead. — J,  BbOwn,  E 


tbeir  peculiar  smeii.  The  acid  carbonate nfpotani 
stwoT^s  the  water,    and  aatu  free  tbe  acrolein:— 
CHeOj  -  3HjO  =  CaH,0.— No  Nabi. 

[3:lB03.l— Organ  Wind  CbMt— Sa  ttprlnK*.- 
To  eonatfuct  a  aonndboard  aa  described  by  "  F.  H." 
would  coat  more  than  tha  Bute  plan,  where  tpringa 
are  need  for  cloaing  the  pallets.  A  thrust  action 
uerer  works  ao  freely  on  tbe  ordinary  pnlbdown 
notion.  Stont  wire  rhonid  bo  anrided  wheiuTer  it 
has  to  patt  tfarongb  a  bnus  plate.  Tba  obaonci 
wonld  not  be  reqnLred  larger  on  Meonst  of  the 
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J  Df  this  kind  hu. 
■Whm  tbe  table  w 


ktemic  w«irtt  betwean  linc  ind  ■nwnii 

Mandelsjefl,  who  prcdii^ted.  from  Ms  pos 
be  Kriee,  wbit  ita  chief  prop«TtieB  ou^ht  t 
1  lUwuter;  of  (mlliaiB,    with    tbe    alomi 

*<:.,  bu  Tfirified  this  prediction."  Di 
ia  hit  late  lecture  on  Kallium,  at  the  Royi 
ion.  alludod  to  Mr.  KawUndi  as  bBTine  pr. 


J— Z.aK>l  aneitlon.— Tbe  death  of  B.  hM 
ha  milj  tnutaa.  Rer  tnuteeabip  will  not 
I  bar  marriaee,  bnt  ber  hnibind  will  b» 
iato  tfaa  tnut,  and  all  dealiDs*  witb  tba 
ipvrir  will  be  ooniplioated  br  Un  diffieiiltiM 
tlaeh  to  nob  traaMetioDS  by  a  Barrisd 
B  bad  no  power  ot  DomiDatins  a  luooaiaar 
waa  girmi  bim  by  the  HtUeiDSDt,  and  tbii. 
r  naliksly.  For  the  coDTeDieao*  of  tbe  tmat 
adriaa,  preanuing  there  ii  laob  a  pomr  is 
imeDt  (ud  it  tbe  HltlemiDt  be  well  drawn 
that  C  at  oaoa  before  her  marrii^  retire 
I  tmat.  and  appoint  two  men  tnuleei.— 
R,  LiDOOln'i  Inn. 

.]— fliupenafain  of  Ultraiiiarliio. — It  li 
Ii  to  diwolre  Qltramaiiiie  witbont  dettroj' 
ipairinB  iti  oolonr,  bnt  it  may  he  aaipended 
tally  by  tbiekeoini  with  itareh.— H.  B.  F. 
]— imftrmttitad  BMad.~-If  "A  WooU- 
r "  will  add  tbe  foUowinv  qnaatitiea  (rf 
iti  to  eadi  poand  of  the  floor  he  luee  ia 
he  will  And  them  to  he  withib  a  ytrj  email 
of  the  Armola  (iren  by  "  A  Fhyuoiaa 
mfol  of  hydrooblorio    ~''    '  ' ' 


;s: 


i  Moi.;  h 
oTtaepmp 


«10flL__ 

.,  _atthii,l 

ii  mfioieBtlyexaiittoTtaepiiipoee,  cape- 
tna  qnantitr  of  wmter  reqnirad  TEiiei  a  little 
ennt  minjrliti  (rf  floor.  SpeakiiMr  from  my 
wrienoe  I  hare  foood  toaea  proportiooi 
«>y  welL— Obokoi  Tomrr. 
J— Uiif^rmanted  Bread. — I  fear  that  1 
•t'-A  WoDld-h«  Baker"  into  tbe  way  of 
onf  arm  anted  bread  without  meaaorea, 
and  eealei.  The  proeeaa  rnqoiree  aoenraey 
irtion,  1  therefore  apeeially  addreiaad  my 
tbe  aabiest  to  mch  oF  "onn"  a*  bad  a 
turn.  Bnt  it  oar  friend  merely  wiabea  to- 
eipsrimeotal  loaf  let  him  pmmre  SO  ffiaini 
nnate  of  aoda  and  lOe  minima  ot  tbe  pnn 
lorie  add  ot  tba  Pharmampaiia  from  a 
mil  tbe  auda  well  with  1  jib.  ot  Boor,  and 
add  into  fanr-fiftha  of  a  pint  of  water.  __ 
!  baa  diaaolred  a  teaapoontal  of  aalt.  Put  the 
A  Bonr  taKethe>,  mil  qoiokl}',  no  knaading^ 
-,...,..._. ,.; — I—*  in  a  qnick  oTMi 

feCarbonata  of  Soda.—!,  The  lime  .. 
aa  carbonata,  while  the  aoda  beoomet 
bicarbonate,  or  lalphale.  jnat  aa  tba  lima 
inally  hydrate,  bicarbonate,  or  anlpbate.  3. 
of  iodaia  prodnoad,  and  it  tbe  tartario  acid 
licubonata  of  aoda  bare  been  niad  ' 
iQPortiona,  chlorate  of  potaah  will 
mpoae  the  reanlting  tartrate  of  H 
of  potaah  and  chlorate  of  aoda.— H. 
J— TriBonomBtry.— The  aolntion  of  the 
lea  by  "Aniiooa'  ia  a«  foUowi  :— Let  tbe 
-   ■'  ond  query,      ' 


obtuse ;  bnt  it  w 
aubatitutin?  tba 
formula  wo  baTB- 


,  6*  ■>■  826  -  aSB 


Therefore,  anirle  ahe  ia  a  right  aogla,  einoe 
coinddaa  with  c  d.—C.  J. 

[33830]-Trt8Onometry.-l»t  [an  Fi?.  H.  t 
-  AC.  ot  17  -  15,  girea  C  E^  or  Tereed  aino  » 
3nd,    JBC?  *CV?   =    J»*'^   =    v'6e  =  82W 
for    chord,    B  E,  of  half  the  arc.  B  E  D.      3rd. 
■■  Naibifa   Menaoration  of  Snperfidea."   Pcob.  1*. 
8  tiiupaBE  -  BD  „  65988  -  16_W  988 


lirea  the  length  of  a 
4tb.  Aa  17  radioi  '= 
f«renca  =■  300°.    Then, 


,  B  E  D,  ' 


V'V  nearly  for  lonflih  of  are.  B  E,  or 
10  angle.  BAG.  for  firat  anawer.  Aod 
le  accoad  qusHtioD,  where  the  aidea  of  ti 


=  IB-BSa. 


u'sf.".; 


*,  3,  a,  it   "  Aniiona"    will    refer   to    (ha    article 

■■  Triftonometry."    Prob,   3.  Pa 

Menanrntion"— Ut.  {See  Fig.  a], _  .  _ 

or  6  ::  3  -  a,  or  I    ■    U  for  the  diffwence  ot  the 
aegmeota  of  tba  baae,   A  D  and  A  C.  made  b 
perpeadicnlar  from  ita  oppoaile  angle,  B.    Then- 


ai  •=  AD, 

1*  -  D  C. 


r,  the  Ganre. 


A 


^  coi.  angle aht. 


BT,  "^^  -   ^  ■  ooe.  angle  abci 

iwa  angle  a  &  c  to  be  obtuse.     Hence  h  A  \ 

Lon,findithoanglBf'-d 

1  by  referrmg  to  a  tabli 
__....        68  1  6nd  it  to  beafe. 

r  than  76°  31'.      Again,  by  using  thi 

(8. 16, 17)  in  tbe  first  query  in  Uku  maoner 
I  ia  only  aaked  ta  find  the  augte,  we  are  no' 
to  kMw  whether  it  ia  right,  acote,  a 


AB  C,  is  now  reeolred  into  two rieht 
-„ „.ja,  two  aideaof  Urgest  being  S  and  23. 

Buialleat  3aiid  Ij,  from  which  the  perpendicalar. 

II,  common  to  both  ia  obtainable  by  Prob.  H ;  tbe 
ipactire  angles.  A  and  C.  are  obtainable  like  tbe 
lawertoqnesiionlat;  and,  laatly,  180'  -  (angle  A 
angle  CI  =  oblnso  aogle,  B,  or  answer,— 
iiriKHHiiAW,  near  Bradford. 
(32a:i5.]— Organ  Mattora.— If  "Storaoe"  pata 
.  a  large  wind  tmok  tbe  concaiaion  bcllowa  may 
>t  be  needed.  1  would  recommend  tbe  DODcnsBioQ 
dlowa.  because  a  Bteady  wind  can  be  insured  if  the 
dlowB  be  in  proportien  to  tbe  siia  of  bellows  and 

diagonal.    The    presanre    of    wind    ia  in    a  great 


hould 


of  taate.  Tbe  height  of 
be  regnlalcd  somewhat  by  the  pressure 
iplo.ved.  I  like  a  low  pressure  for  dispaiK 
ciunaa,  which  girea  a  free  breathing  kind 
Biing.  as  it  were,  the  den  upon  it,  wb 
nd  other  stops  reqntre  a  beaay  wind,  i 
power  ia  aimed  at.  The  stopi  supplied  b' 
lly  loud,    but  gri 


lontb 


■rnple 


woold  say  employ  3iD.  wind  ;  but  wi 

woolil  do  for  the  chamber  organ.    The  other  stc 

can  be  plugged  to  reduoe  power.— S,  TaiLon. 

[32815  I'Brakea  on  tbo  L.  O.  and  D.  B.- 
aaawer  to  "G.  L.  F.,'  the  London.  Cbatha'n.  a 
DoTer  EailBM-  Company  waa  one  of  the  firat 
reply  to  the  Board  of  Trade  oironlar  dated  Augi 
30,  ]ft77.:iD  which  the  easential  conditions  of 
ffleelin  continuous  brake  wore  laid  down.  On  I 
3Uth  of  September.  1877,  the  Chatham  and  Do< 
CompBOy  hull  tf  enaines  and  20  carriages  in  ni 
fitted    with    tbe    Westinirhour ' '     ■ 


out  that  tbeir  choice  most  be  in  opposition  I 
the  Great  Korlbern  or  .Midland  Railways,  a 
toaie  two  systems  will  oaDio  great  inconc 
to  themselTeB.-C.  E  S. 

[328*7,]- Tranaparent      Vamiali,— H, 
ham  should  get  1  pint  of  methylated  spirit,  4 


,aud3  onn 

I    put  the  ■hollac   and  sandarac    Ipowi 

"   "'e  apirit,  occaaionally  abak 


1  bottle  withtl- ,   „ 

all  is  disaolred.  then  apply  the  Tamiah  wiU 


I  obtained, 


Powder  the  (  _  _ 

fiJter  off  :noiitra1iae  the  filtrate  withai_._ 
ammonic  aniphide.  A  black  precipitate  is 
coDtitting  ot  tbe  sulphides  of  the  thr>e  mo»i(.  din, 
Ni,  and  Co  (and  sererat  others  if  present  in  tbe 
ore) ;  filter  oS.  Direst  the  precipitate  with  aoetio 
ncid.  and  manmnic  sulphide  is  dceomposed.  while 
nickelio  aniphide  and  cobaltic  salphidn  are  nn- 
adeoted  \  filter.  Yon  bare  now  got  the  Md  in  sola- 
tioB  ae  acetate,  aeparata  from  tha  Co  and  hi.  which 
remain  aa  aniphidea.  I  should  bo  glad  if  "  T.  0." 
•tonld  forward  me  a  specimen  of  tbeoreforanatyaia. 
E.  WaLKEB,  7,  Eieter- street,  Otley-roed.  Bradford, 
Yorki. 

[33851,]  —  Bioyole  Whool.— Various  methoda 
bale  been  adopted  for  filing  gnn-aietal  hubs  to  steel 
spindles,  such  as  shrinking,  casting,  keying,  and 
screwing  on  nith  right  and  I  aft-hand  threads.  Many 
of  these  methods  baie  failed,  tbe  gun, metal  bfing 
softer  than  the  keys,  ttc  and  gradually  working 
loose.  1  would  not  recommend  "  Mechanic"  tocaat 
the  hubs  on  spindle.  Probably  the  boat  way  of  fiiinv 
them  ia  as  follows :  First  bore  n  true  and  parallel 
(not  taper)  bole  in  centre  of  hobi.  and  turn  the 
spindle  to  suit  in  length,  hs,.  bat  leare  it  about 
than  the  holea  in  ' 


grfortbehuba  ti 


Now 


I  spindle. 

'Ugh  to   go  about  half  throngb  tbe 

D  a  stoel  [  eg,  lea^iag  it  long  enongh 

almost  touch  the  end  of  nipple,  after  the 

acrewed  op.    Thna  tbe  peg 

tbe  apekes  it  is  best  to  bn; 

itnigbt  lengths.     Recently  wire,  headed 

' '    bun  boon  introduced,  and 

d    Ubunr  •    marrioTer.   the 
After 


1.  and  CI 


oft  8 


heat  tbe  hi 

holes  deep 
spindle,  dri 
to  tonch,  0 
latter  baa  beei 

the  wire  in  str 
hs  macbtnery 

hrad  ia  better  tbnu  whan  made  h 
meaiuring  the  nm  and  bub  calcula 
poaaible  the  leogth  of  e|;)oke  re^tu'ri?' 
to  this  length  i  pat  a  nipple  on  each 
the  plain  end  of  epoke  through  the  i 
Screw  the  nipplea  into  hubs,  and  you  win  see  ii  ine 
nirea  bare  been  cut  to  the  right  length  i  if  so  cut  off 
the  remaiaing  apokcs,  and  fiulab  tbe  wheel.  I  think  ' 
iDstrDotioDa  haro  been  giren  before  for  tmeing  the 
wheels.  The  head  ahould  be  hoaght  ready  forged 
latampedl  also  the  neck.  There  is  no  difficnlty  in 
fitting  up  tbe  bead.  Any  mechanic  weald  aoe  at 
once  how  to  do  it.  I  ought  to  have  aaid  that  tbe 
ipiadle  ahoald  be  of  good  tough  ateel,  Some  prefer 
iron  ease  bard eued,  aa  itdoea  not  go  oot  of  abape  ao 
mach  in  hmrdeoiag.  Steel,  bowerer.  if  hardened  in 
Dil  will  Dot  "warp"  very mnsh.— Wm.  QiUHaiB, 
Birin  Ingham. 


, __  iiood»ntub 

._  .-beards.  5ft.  high, 3ft. diameter. 

the  bottom  of  it  to  bo  Itin.  thick,  and  in  it  make 
five  holea.  one  in  the  centre  of  the  other  four,  the 
oomsticha.  which  must  be  the  same  length 
ightof  the  tub,  which  mast  be  filed  into 
les  air-tight.    Then 


latler 


made  about  4ft.  diameter,  so  that  tbe 
endedOTertbelowerone.  Whsn  thia 
inr  tallow  [RusaiaH  or  any  other)  to 


•nght  or  cold  cornea 


and  to  he  k'pt  so  till 


and  iutepd  to  St  it  to  sereral  m' 
It  falfila  all  the  lioard  of  Trade  r 


brake. 


9  far  inferior 


I  the  f. 


e  Wes' 


b  that 


lISI  the  Board  of  Trade  condi- 
tiona.  Those  carriages  which  bare  Smith's  vacnuai 
brake  will  be  used  when  it  is  reqaired  to  aend 
through  carriages  from  Doior,  and  other  stations 
OD  tbe  Chatham  and  Dover  line,  to  atationa  in  the 
North,  tIjI  the  Unwt  Northern  Hop.  and  to  stations 

Liverpool  eiprexaes,  which  are  fittid  with  the  vrooom 


I   the   i 


>agb  tl 


I  diBerci 


little.  BO  as  to  allow  the  liquid  to  drop  through  thoas 
holei  at  the  bottom  into  tbe  lower  tab.  not  all  at 
one.  bnl  very  slowly,  from  each  stick.  Thematting 
mnat  not  be  n^mored  until  all  the  liquid  baa  passed 
through  If  the  weather  is  hot  at  the  time  that 
"Soup Maker"  is  making  this  preparation,  it  will 
take  a  longer  time  to  stand.  Howeyer,  he  will  be 
able  to  judge  aa  to  time.— ConrraNT  Reauek. 

[3W6B.]— Mloroaooploal,— For  the  information 
of  "  Diatom  anise,"  it  affords  me  ple-L<Dre  in  adding 
m.  toatimooy  in  favour  of  Lord  Oihome'a  "  Ei- 
hihilor."  having  oaed  one  of  them  for  tbe  past  eight 
montha,  with  perfect  sncce's.  To  micrcacopiata 
who  have  no  sab.gtage  appliancea.  and  cannot  afford 


be  foi 

iosn  illumination,  and.  moreover,  wit) 

nble  and  eicel lent  dark  ground,  illnmi 

bn  obtained.    Ijist  July  Lor^l  Oriborne  ' 

towiineas  the  working  of  ". 

stand.     In  his  hands  it  provc^I  a  moat 

perfect  illominator,  and  with  Swift's  !  and  Zaiaa  .\.  it 

gaya  moit  perfsot  leeolation  of  N.  Bhomboidai,  P. 


little 
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AdshIkIddi,  and  msnr  other  difttom  teals.  His 
lordship  ehowpd  mo  his  namenms  ftnd  large  numher 
sf  micrareopTcnl  &a:eewries.  reflex  illDiiiiDaton.  &e., 
at  Ihn  Fdini-  line  eipresiinfc  that  with  tbe  lueiatance  | 
of  hiaonui'inii.ieiiiTPntioDheoanldda  all  that  mi 
•bjectiTo  wa«  (mpsbls  of  doing  with  much  leeH 
labour  than  nilh  the  mors  costly  apparatai.  whiuh 
ba  onlr  Bid  in  iimptionnl  cues.  I  ma;  kdd  that 
hia  lonlnhip,  with  his  niaal  libenlit;  places  thia  in- 
reniioii  in  the  handa  of  the  pablie.  harinir  n* 
peouDlBr;  iiitercAt  further  than  tha  ffTatiflostion  of 
thoto  wlio  taliH  iin  interest  in  microKOpr.— Ubnuc 
MuNBO,  Lfun  Ilegi». 

[32880] -Black  6Uin  for  TablB.— H.  Allinc- 
ham  shoald  wa«h  the  iurtaoe  of  hii  table  with  liqnid 
ammoiiia,  applied  wilb  a  pieea  of  ratr;  tha  Tarnish 
wiU  then  peel  off  like  a  skin ;  aftsrwnrda  smaoth 
down  witb  fins  rand-paper.  He  shoald  then  siii  y.b. 
of  lanvblaek  with  1  quart  of  hot  wntor,  addins  a 
little  glue  tin:  rafa  this  stain  weU  in;  let  it  dr; 
bafoT*  iapd-r> piling  it ;  aiDooth  strain.  Mind  30a 
don't  work  througb  ths  stain.  Afterwards  apply 
the  foltowinR  blii'k  Tarnish  with  a  broad  fine  eamel- 
bsir  bmrh  ;— Mixa  small  qnnntjt;  of  itas-bUck  witb 
thenmifh.  rin'niDreplv33B47.  IfoDseoatof  rer- 
nisb  is  not  snffiuitnt.  spplj  a  sacond  one  aitsr  the 
first  is  dry.  GiiK-blaek  can  he  obtained  br  boilinv 
a  pot  oTcr  thp  ana.  Icltinji  tlie  pot  Dearly  touch  the 
barucT,  when  a  £110  JL!t  btac^  will  form  on  tha 
bottom,  which  rtmore.  and  mix  with  tlio  Tarnish. — 
F.A. 

^£801.]— BemoTins  Cement  from  Iron  Pipes. 
—This  baa  berji  aikcd  PeTtnil  times  lutelT.  and  I 
hkTS  not  seen  it  ealiaFrctoiily  answersd.  I  woald 
\  lappiaii'  roaad  tba  Joint  with  a  small 
~  ~  '  of  courng.  a  ioisa  hmnmer  under 
UB  )nnt  to  receiTo  the  blow— nnd  afterwards  a  fen 
SBui  blows  on  thi>  end  of  joint ;  hut  if  the  joints 
tuTS  been  loD<t  madn.  it  ia  prolnble  tho;  aw  now 
part  of  tbe  metal,— Oa. 

(pZMl.l— BemovinK  Ccmant  from  Iron  Fip*a. 
— Inthe'"t»ndo"iroiici'nitut  isKnner.allj  "picked" 
witb  a  hammer  and  chit^l ;  bnt  as  it  is  nearly  as 
hsrd  as  the  solid  mrtal  itself  it  is  a  tcdioas  job. 
Tsryfreqaentlrit  ischmpsr  *o  cnt  tho  splKoteml 
off  lerel  with  the  Hiekrt.  so  that  it  is  more  coDTe- 
oicnt  to  net  nt.  Tlie  HpioOt  end,  ihns  imt,  if  n;ed 
again,  ihoald  hate  a  wronjiht  iron  rini;  shnink  on, 
to  take  tie  plnce  of  t!io  bcid  ntnally  cist  on.— 
N0VU8  Hoaro. 

£32863/]— Eleotro  HaBDot,- Ton  slonld  stato 
at  resiBlaui'e  j  our  cirpuit  offers,  aiul  wliat  hatterj- 
power  jon  intend  to  uio.  If  (bo  resistance  is  eoo- 
aiderable  use  wire  Xo.  29  lilk-covcted,  or  finer  wiro 

31111,-17118  ENDASOEE. 

[33861. 1-Oold.~If  t!:ere  is  nolbin?  in  vonr  R0I1I 
bnt  copper,  mellisa  will  temoTe  it.  Halt  an  bonr's 
Foaating'  will  mnke  it  tolerably  pnTS.- Os. 

r32875,]-Hooka  and  Eyoa  for  Tntgut  Bond.— 
I  think  that  thr  niethoil  adoptrd.  if  done  cnrtfDlly, 
is  net  to  be  h^rt  a.  In  the  Grat  place  screw  tbn ' 
catpit  into  the  hnolcs  and  pj^ea  very  tiffhtly,  find 
tcATDthe  end  projpr'lini;'  wt>ll  thronnh,  Ibr-n  sinse 
this  end  with  hi-aiM  wire  onlil  .ron  bsTo  riT^lpH  it 


ery  littla.— Os. 
[H2333.]— Canon. - 


merel;  want  a  reserroir, 
a  lartre  closed  cyliuler  of 
r  parpOB«,  and  wonld  cost 


[n  reply  to  "  Temoroire."  if 
your  racoc  is  luzt.  lor.fr,  the  si'Ut  aft  should  be  nbont 
5ft.  froiu  the  top  of  stero-poiit.  The  canoe  would 
bn  better  irft.  for  tiro  men- the  distnnco  for  tha 
after  sent  wonld  then  be  about  oft.  tliu.  from  tbo 
stem ;  bnt.  if  j-oq  rpqniro  her  for  joiir  own  use 
occasionally.  ISft.  wonld  bn  bcltur.  Tlie  anchor 
shoald  weigh  abont  121b.— not  mora.  If  voii  will 
write  ma  direct,  I  will  Ecad  Ton  irachtf  U:,][  ^h;,^  of 
the  best  nnchor  for  a  canoe,  foldin?  »tr,'li.  ,v  -.  Tl.i. 
followinfT  is  the  best  nrraDSoment  for  Liti.'hcHii?  11 
canoe  :— Tha  painter  is  raye  thronnh  n  luh  ui  tki' 
itcm.post  (not  the  stem).     Of  thi 


knot,   splici 


LUbl., 


dia^am  some  time  agn  I  came  to  tha  M»U 
that  its  advantages  wen  more  imaginair  tka 
althonih  the  simplicity  of  tha  Barred  rannln 
is  to  ba  admired.  I  beliaro  it  ia  oaed  on  nwa 
tinantal  loeomotiTes  of  German  make,  and  1 1 
reoollaction  of  its  being  illnatrated  in  En^n 
soma  months  back,  but  am  unable  to  linii 
NoTUB  Homo. 

[33000.]— Attraotion.— The  attraction  of  a 
OMn  a  particle  on  its  snrface  is  ths  same  as 
whole  mass  ware  collected  In  tbs  centre,  as  is 


iswering  his  own  question. — W,  Q.  P. 
[.liflOS.]- OBometrr.- GiTcn  a,  ABC. 
i.  C  D  eqnilateral ;  draw  B  "      '"  " 


.._  itly  large  to  nllow  tho 
eafily.  tha  other  end  of  tha  painter  being  mnde  fu.it 
to  a  cleat  on  tba  right.hand  side  of  tii.>  i-uu-xiit. 
within  easy  reach  of  the  hand,  Toanrh.ir  ji.irl^li- 
end  where  the  ring  is  aft  by  a  small  !]:■■.  .'.  (■■1 
same  time  stacking  out  the  painter:  1'  -<'<'-''<!:<'  1 
throngb  the  ring,  hani  on  the  painter,  and  when  | 
fully  out  make  fast  ronnil  its  proper  cleat ;  throw  ; 
over  tha  anchor— which  will  now  hong  from  the  , 
bow— ray  oat  the  cable  the  required  length,  and 
nmko  fii9t  to  a  cleat  on  the  left.  The  boat  will  now 
lie  at  anchor,  head  to  ttream.  Te  get  in  ths  anchor,  ' 
haul  on  t)ic  cable  until  tlio  anchor  is  chock  np  to  the 
bow,  slarkoatthcpaiutf'r,  and  lianl  on  the  cubic, 
whcH  the  anchor  may  bo  tnkcn  in  at  the  wi'll. 
Afterwanln  haul  the  painter  to  its  propfr  i>osition. 
Hmisg  tHed  Tarions  plana.  I  find  tlila  •aaven 
admirably.  The  painter  and  cable  sboald  he  made 
of  half-inch  woven  coH,  which  run ■>  CHfUy.  With 
retrard  to  the  mivn,  the  slicct  should  not  work  on  a 
hotfp.  bnt  thrOQgh  a  bloi.'k  on  tiic  after-deck  about 
Sin.  from  the  ilernpost ;  Ibence  to  a  ctent  on  tbo 
left-hand  side  of  weU.-K.  H.  Jon'EB,  Uonmoutb. 

[3288-"!  ]— Cano6-— 1.  In  a  canoe  T  am  about  to 
build  of  the  same  dimevions  as  "  Temenire's "  I 
propose  to  pkee  tha  after.seat  (for  the  bearier 
Pfrsonl  tm.  from  stem,  making  tha  well  long 
cnonih  for  the  forward  sitter  to  trim  her  by  sitting 
a  little  mare  fowird  or  aft.  2.  Tha  proper'Sizcl 
anchor  can  he  got  at  tha  comer  of  Arthur>Btreet 

,    ,-        ,..-.,.        ^,j^j^  City— Monnment   side. 


[3i006.]— PumpittB  Bngino.- Theoreticail 
diameter  (I  suppose  you  mean  diameter)  wouk 
to  lie  about  2ain.  In  ordinary  pomps  the  dslii 
proliBfalr  one- fifth  less  than  the  calcolated  qoai 
in  well  nttod-np  sets  from  one-t«nth  to  one-twai 
leas.— BoBCOE. 

rSJfiOfl.l— Oral  Heaonre.— The  oral  taken 
cllipie,  the  aren  i>  V  .  V  .  31  aqoare  inches  =  : 
=  li]a)sq.in.,or  1;,  sq.ft.  l(8q.  in.— H,F.L.Mi 


UNANSWEEED  QUERIE 


is:/r™ 


Get  a 


. witb  t_.. 

end  ;  reeve  it  throngb  a  ri 

th.  -  '    ' 

f  the  t^aint 


mble 


rned  in  tbu    "uv  « 
r  the  stem. . 


far  aft  as  yon  pleue.  3.  The  miieu  sail  should 
bare  a  boom,  and  tho  shant  may  be  rore  thrDugh  an 
eye  on  the  aftrr-deck.  and  mny  be  made  faat  to  a  I 
cleat  on  the  deck  near  the  well.— GiMCBACK.  | 

f;(28m.]  — Treatise  on  Comets.- I  bpir  Mr. 
Salbnrgh  will  accept  mr  best  thnnks  for  bis  Tery  | 
conrteons  eipressions.  There  is  no  prospeet  of  the 
pnblication  of  a  treatise  which  the  subwqn-mt  -td-  I 
rancc  of  u^tmnomy  has  teudeTed  of  Ttry  little 
relne.-T.  W.  Webb. 

[328ni.]— Canarfea.- T  don't  think   there  is  any 


nptaUd  font  Hvifjia  a/l#nc«nis.     It 

tii&ottihtiitt,aiidmiid<rlMlUitr 

i  /er  Ik*  btnW  cl  I)hw  MIaic4mlr>bKl«n, 

.  Roap  Snbxtitnte,  p.  93S. 

.  li>diielioQ<;.>U,<»S. 

.  DisMilnBg  Tap.— To  Kr.  Pumplirey,  OH. 

.  OrAn  Pipes,  iSd. 

.  Utamoopival.- To  Ur.  Allan,  tSii. 

.  OuIdStuU,  RK. 


ipjisb 'neatlyiind  well.'    Thii 
'" book    on    "  Mech 


I  splic( 


Prof.    Willi 
Homo. 

ra387fi.]-Hpoks 


nd  Byes  for  Catgut  Bands , 


sharp  kaifu,  and  I  find  tbcy  tequii 


nothin, 


rsssTE  ]— Hooka  andEieafor  Catunt  Band. 
—Hooks  and  lyi  p  are  madp  of  steel,  nnd  enrefulty 
tempnwi.  Ity  hurniug  off  tbe  enili'  von  snoil  the 
tamper,  and  make  thi-  book  or  eye  poft.  It  is  rcry 
imporUot  that  ynn  slioiild  notice  this.  ^Vben  tb.- 
book  or  the  rye  rorais  off  the  intornol  screw-tbcend 
isfiUed  wilb  p.iiticles  of  gat.  and  you  Dp.rei  can  Gi 
it  on  again  •'UCCCFsfully  before  bnviug  carefully 
dwned  it.  Do  it  iu  this  way :  Tiikc  a  hrnss  pin. 
turn  the  point  (o  n  srajill  hro'f,  bold  it  into  the 
thiead  of  Ibr  book  or  pye  and  turn  tbc  latt-r  round 
nntil  the  thread  11  ijtiite  clean  1  then  screw  it  on  to 
the  gut.  Take  a  hot  iron  and  hold  it  into  the  book 
or  eye  itself.  The  fatty  matter  in  the  gnt  will  mi  It 
and  fill  the  icferatircs.  After  this,  plunge  the  book 
or  eye  and  end  in  c^ld  winter ;  yon  thus  temper  tbe 
)te<u  again.- WiEEENnlNQBR. 

[32876.]— Cutting;  OanBO  Qlnaaas.- These  ore 
best  cat  with  a  smull  emery-wLrpI,  and  aft'-nmrcl^ 
^nnd  Hut  on  the  face  of  wbceL  Too  might  manage 
it  with  un  ordinary-  i-rind^tone,  by  using  tho  comi.r 
or  edge  of  the  stouu  to  ant  ths  glass.- 0^. 

[S2877.]— Indlnn  Ink.-llii  bimpblsck  witb  ten 
UbM  its  weight  of  sulphnrie  nuid  InpeeiSe  Rravity 
M  denoee  B.),  and  after  standing  3i  houn  wash  it 
teas  from  acid.  It  bnromps  easily  mlitd  witb  water, 
nnd  ia    as    good    as    ^nuiue    Indian  ink.— Ai>IE 

DoUOLAH. 

[ASSSl.]— Oaa  Holder.- A  sinc-woi4ier  wsald 
make  yon  a  vBs-ha1d»r  for  a  few  sfaitlinga— two 
cylinders,  one  inverted  in  the  other)  two  nprigbts, 

""       "  ' '  reights  fo  Hnmhrbalaniie 


'a  lh«  m^ 
:liroDtch  the 

rl  they  thns 

„_j      ,,_  .  .__ .— ."  Iieen  used 

for  breeding,  for  Ihev  gcnpmllv  nre  not  ronch  cooil 
nfter  they  have  once  been  pntop  to  breed.  Yon  bad 
better  get  one  from  a  borne  breeder,  as  they  are  bfst. 
I  have  one  myself  of  my  01m  brwdinit  which  i-ings 
every  year,  being  now  aii  years  old.- H.  A. 


'    losethrii 


Wbi 


I   had    I 


X  after 


it  did  not  slug  for  quite  „,.._.    -  , ,. — 

of  mnlton  tuet  between  the  bars  fur  it  to  eat.  and  T 
found  thMt  in  about  three  months  it  had  quite 
rre<iTcreil  its  Toicc.  altboiigb  it  sons  was  not  quite 
ro  strong  ns  previously.  Give  it  also  a  small  qnanlity 
of  cavcnue  pepper  ocessionally.  for  most  canaries 
are  very  fond  o(  it.— Aiiye  Douot.AS. 
[irHln.]— Blcyclo.— Witb  regard  to  the  Erst  part 


Moulding,  ml. 
literu  Poat,  lUI. 


aaae.   Teuarh™,  k 


,  ^nveriiitf  (Finte).  101. 

.  Chicory  fnCoKw.  101. 

.  rnllinauCarTnuni,  101. 

.  niukPatrbfinnOak.  lU 


Pruiif*  Braivn.  tCQ. 

"  Blacks"  Ironi  Kitohca  Chimney, 


Slid  it  T' 


i  front  t 


[KDnS.l- Befraotlve  Power  Of  Wdter.- 

ancl  wonld  (eel  oUiiiiid  if  any  ot  your  ttsiiers  would 
me  of  iti  trutb  or  uthcrwiie,  aa<t  quote  hbj  anllui 
tlie  subji^:— "In  ttio  raiclcg  ot  the  tempent 
water  tl^m  (C  Ofat.  a  very  rematkahle  eieepti.™ 
otherwisB  UBlTcr«l  law  in  Db»  rial.  .\ll  b^ 
piml  when healmli bnt  iipnnhoitintr  «ntcr  atO  ( 


wilb  n 


nhoDomeuon  tnkn  place.  1 


the  slUliug  sadille  clip  in  uHt.— G3i».  1 
faaSflj.l- BiOTOlo— A  friend  of  n 
of  a  largo  bic\cle  club,  brnight  a  new 
with  a  screwdown  bruko  on  tlie  front 
told  him  woold  one  -'.ay  bapIH'n.  he 
puddenly  when  going  fast  down  hiU.  a 
right  over  the  handles.  Tind  vrry  aoi 

bent  ant  of  shape.— ADYK  DOL'ill 
I2H0«.1— BeversinK    Qoa 


'  (Have 


spell' 


iecl  to  stop 
was  thrown 
ly   injnrrd. 

ersaolt,  and 

i*  , "  Wael- 


Thendvantai.    ._.. 

off  thnn  if  worked  fay  the  recenino  aioue,  as  tiien  I 
the  links.  H  and  D.  are  movingin  opponite  dtrec'ioua. 
ennoing  tbs  velnaty  ot  O  to  ba  the  nsult  nf  tlis  I 
motions  of  the  crorshend  and  ppcvntric.  It  will  be  i 
seen  that  the  travel  ot  tho  valve  is  greater  than  that 
of  the  eecentiie,  the  amonnt  of  which  is  detsrmined 
ttrthapnipordenot  lb*  links.    On  oonatraeting  a  | 


t.-lhnrs  is  the  ana  I  mere  narticatariy  wish  to  im 
nraail  iir  eoafnttdi- "Wbeo  Uebt  easses  tbn 
trjnsnnrsat  hhiIiubi  It  Is  n^rsi.'trd.  If  ttudrauty 
body  In  ImireaHd,  lt«  power  nl  retraetioo  tngeawi 
sliouU  elpnit,  Unretore.  that  as  walsr  inonasn 
deiidtr  from  0'  CVnt.  !•>  4f  t'unt.,  its  mIraBtIre 
u  nut'l  liV,'«lH>  lnennH<.  but  sueh  is  not  tha  lav." 
c«m:>iN<ni1mt  will,  per)ia|ip  he  aMn  to  >tnte  tba  itt 
iwivor  of  ice  and  .it  miter  at  W  Coat,  and  4? 
ru^iKct'.ioIyataay  ginnangleF- H.  II.  F. 

1 321)1.(1. 1— Paper  Canoa.— now  oodM  I  isat 
fmicu  of  a  i>aiirr  I'.iniH'.  iuti'n>lcil  to  bs  made  by  f 
sLccts  uE  gaper  on  t  Ui-  tniioo  iin.l  thcB  oUsd  T—Uttl 

[3J9I0.1— Japonnmic  Cloak  Dlala.— Ho* 
oniuiwllicl  Purlai-a  i,n>.liuul  .la  three  laSt  lUtt 
whst  blauk  in  u'l-d  fur  ehaplcri,  Ac.  p— ATan*^'^ 

133*11.] -Full era  Battotw— WiU " f4aiB,' 1 
,  ot&sr  alegtrician,  kindly  inform  ma  it  ^Wt 


'  I^U 
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^■■jtf  welia  mkI  as  dnmhle  os  tho  I^oUiichtf  for  boll. 
ii^iBir,  mlflo  if  it  is  applicable  to  nny  other  pnrpono  P  In 
Ueimstractioii  would  it  not  bo  bettor  to  put  biohromato 
«lntioa  and  carbon  in  poronn  pot,  and  to  Invo  a  bent 
kMt  of  line  mirmiiidmtr  the  pot  in  the  outer  t-ell,  instead 
a  tM  revana  aa  mentioned  by  a  rooont  correBpoudont  P— 


[OM2.1— Muitel  Opflfan.— Will  "  Elere  "  or  some  of 
■■f  frieodi  giTo  eztremo  troUn  end  of  mn^tnl  orcran,  of 
i|Udi"Eleve"  pave  two  flections  in  Vol.  XXIII.,  No. 
&7P— Airziors  Ove,  J.  8. 

tygia.]— Model  Cutter.— I  am  anxiou  to  make 
H?^Sm?i  *°****'  °^  rehoonor  abont  3ft.  or  JJft.  6in. 
■if.  will  yon  kindly  toll  mo  in  yonr  an«wf>r<  to  corr*»- 
qndents  how  to  set  abont  it,  ritherto  build  or  cut  it  out 
troB  the  block  ?  Can  yon  *rivti  mo  any  idea  of  the  iihapo 
tt  top.  midship  section,  and  stern  ?— Poor  Jor. 

JfiPll-l— Hafp  Dye.-(8ee  reply  of  "A.  L./' 31390). 
Wm  any  bmther.rea^iRr  who  has  tried  this,  kindly  report 
mil  ?    I  hare  adrertiffed  twice  for  nomo  of  it,  bnt  can 
Ht  fet  a  reply .—DOLOVITK. 

r»15.3— Wew  Zealand  Railways.— now  can 
Mtam  an  appointmnit  on  the  New  Zealand  railwH 
Iwpw  learlufr  Knebrad,  and  what  are  the  salario*  for 
MioB  masters  and  higher  offloiAlB  on  thoie  railways  P— 
ASrinov  MaaTSB. 

[»16.1— WlnB  or  Throttle  Valve.— Can  any 
ndor  mform  mo  of  the  b^t  method  of  findinfr  the  centres 
rfwinir  valre  so  that  when  it  i»  turned  in  tho  latlio  and 

Pimto  the  TalTe-boz  with  tho  spindlo  throoirh  the  win^ 
will  be  steam  or  water-tifrht  as  the  case  m.iy  1>e?~ 


[32930.]— Pipe  AnjrleB.— Wanted  to  know  how  to 
cut  ends  of  two  pIpMi  so  a^  to  form  anr  'riven  anplo  or 
elbow.  I  :u(ko<l  a  nearly  nimilar  qut-^itioQ  lately,  but  it  tuia 
rccoivwl  no  reply.— Johs. 

rS2931.]— American  Driod  Apples.— Can  any  one 
tell  ray  wife  how  the  rlioe<l  dri<Hl  npploi  from  Amcri-ja 
are  prepare«l  ?  Thpy  aro  done  in  Bonie  similar  way  to 
pippuid,  and  merely  requiro  duakin;^  to  swiill  np.— John. 

[32032.1— Bird  Ijime.--Will  any  of  ^our  reodorn  in- 
form  me  of  tho  best  way  of  makin?  bird  Iirao  ?— W.  B.  A. 

[32J»:«.]-i,eRRl  Question— Tithes.-WouM  one 
of  your  local  corro^p-mdent*  inform  mo  whether  it  i«« 
oblii^tory  on  a  porton  to  takt*  th>)  tithe  to  any  placo  in 


liko  a  lanro  inrortod  helmot,  bnt  I  luire  no  idea  of  itn 
construction.  Will  some  telephonic  correspondent  kindly 
f^ive  mo  details  of  a  trani«mittor  and  receiter  capable  of 
rend^^rin?  a  distant  concert  audible  to  all  in  a  room  25 
finjt  Miiuiro.— SiKCcn. 

[323150— Bedacing  Aperture  of  Qnarter-Inoh 
O.Q. — Will  any  of  our  cormspondcntji  on  micro«ioopioal 
matters  kindl^r  jfive  mo  their  adrico  and  BUfrpcstionii  P  I 
am  in  poa^osflion  of  a  }in.  oMoctivo  of  about  100  anqflu, 
which  re'olvoA  diatom-*  to  perioction,  oroning  an^latnm 
witliout  the  Inost  trouble ;  but  unfortunately  it  lacks 
penetration.  I  have  been  reoommended  to  rodnee  the 
aperture  with  a  stop,  but  tlutt  does  not  seem  to  have  the 
noe«>Ai>ary  effect.    I  have  plored  a  piece  of  block  psper 


the  pnri^h  the  ineuinboiit  orhi^j  aeont  miynpixunt  ?  (!an-  I  with  pin-hole  over  front  leni,  which  certainly  improved  the 
5?i:_M7A**lt*?J"l^"!*lV-.'" /^"!L'^  Ivyond    the  exact  focal  plane;    but  what   1 


domicilo,  rh  thry  d'>  for  ine'.mi'  tix.  p'y>r  rite.*,  &-.?  Who 
ha4  the  pnwcr  to  let  the  chnrrhvar*!  to  )»•)  prasMl  (it  is 
often  d(me  in  Wales)  P  Would  it  l-o  tlio  pariion  or  church- 
wardens  ?— Kaikoua. 


require  u  to  be  able,  for  initanee,  to  see  the  whole  of  a 
small  creature,  such  as  a  water  flea  or  cheese  mite,  at  one 
instant  without  altering?  the  focnH.  Is  it  possible  with  an 
eyepiece  to  fret  that  depth,  and  bow  are  the  stops  to  bo 


jaWT.l-Romping  Twist.— Will  "  Oonooil."  or  any 
,WginhegribT,  obliire  me  with  a  aim  pie  rule  for  flndim^ 
^iMst  of  tlie  oopinir  of  a  winired  wall  that  wouhl 
pwiimeto  work  the  same  P  I  am  not  acquaint e<l  with 
HHmphio  projaotion  bnt  know  m  little  of  tho  elements 
MflBe  gaomatry.— APFaanTica  Maboh. 

I  P»I8.1— glectrio  Pen.— I  wish  to  write  simnlto- 
r«Wy  lOor  15  copies  of  a  notice  I  have  freqnentiv  to 
MM  Mt,  and  I  want  to  employ  electricity.  Mv  idoalH  a 
^wUe  plata  connected  with  one  pole  of  a  'batt#jrT,  a 
PJ'""  •tjte  in  lien  of  pen,  connected  with  the  other 


piniial 


Ilowonirht  I  to  proeoTfl  to  obtain  tliiii  deirrfK)  witliimt 
Bulijoctinf;  mypolf  to  the  unnop'j^iry  and  trouble^omo 
previoufi  examinations  P—W.  H.  Kscott. 

[32935.1— Orindinflf  Glass  Tube.— I  want  to  jrrind 
a  irlass  tui)e  in!«idi> ;  tho  hole  is  A  in.  diameter  and  7in.  Ion;; ; 
it  wants  tti  bu  very  airrfHit  in^id**.  I  wint,  if  it  \a  practi- 
calde,  t4>  nm  tho  tube  in  a  woodon  c}iu;>k  in  the  la^be.  and 
have  a  Ion?  spindio  with  a  <tu-i11  irriridin?  ^tonu  i<crewed 
on  the  enil  to  irrind  inf^iilo  tho  tnbc,  but  I  want  to  know 
what  kind  of  stone  will  be  tho  best,  aU-^  what  speed  it 
should  run  at,  and  bow  to  polinh  aft-*r  it  u  praund  true, 
because  I  think  tho  stone  will  leave  it  vcrr  dull.  I  beliovo 
there  are  nomo  level  tubc^  aold  in  London  that  are  (fround 
inside  and  out,  but  by  what  yirrMroM  I  sboiiM  like  to  know, 
and  alM  how  they  blow  thn  onds  np  without  oontortin;; 
the  tube?— J.  K.  N. 

[3293fl."|— BicYole  CoTistmotlon.— To  3fn.  Btrif- 
Fi.Ktt.— WillMr.  fltrifll»r,who,  in  hicycliuj;  matt'»rrt.  rejilly 
seemn  omniiKsient,  kindly  supply  answers  to  tho  followini; 
striniT  of  qiu'stionnP  1.  AroRnareoal-iron  apokvii  preforablo 


end  a  number  of  sheets  of  paper  soaked  in  some  j  ^  »tcoI,  and,  if  ho,  why  ?    2.  D«»  steol  ppokfs  require  tcm- 
~*  which  will  be  de!!ompnsed  Dy  the  passnirc  of  tho         '  '  '    '      '  '  ....»-^.-- 

If  this  is  correct  will  some  of  onr  eloctricfd 
kindly  my  what  solution  tho  paper  should  be 
in  and  what  battary  power  would  be  required  ?— 

1ST. 


►  1— Hot-Air  Bncine.— Would  some  oorre- 
.  itobliy  by  ^Tinfr  me  information  how  to  make  a 
loMrmeor  about  \  horse-pownr,  the  motive-power  to  be 
arP  DmwiBga  will  obli^  if  convenient.— A  Cocntrt 

Jttao.]— CapUlalre.— Will  any  render  oblige  by  In- 
*"-iBp  ni  how  capUlairo  is  made,  and  what  of.  and  for 
^itlsnaedP— Z.  D. 


p<mn(r,  and  ran  thov  lie  hearled  up  cold  like  the  iron  onoi*  P 
3.  What  would  lie  the  iirnpor  diamotcr  of  ^teo]  tu)KH<  fi)r 
hollow  front  fork  ami  hollnw  handle  bar,  and  could  they 
b<>  worked  as  reeolvod  from  manufacturer,  or  must  they  bo 
tempeml  P  1.  I  intonil  makimr  my  boarincrs  after  the 
fashion  of  tho^o  u****!  on  the  **  Promier,"  but  with  the 


tho  almvo  will  irreatly  obli^fe— U.  U.  IIkbbkrt. 

[32940.]— Telescope.— Uavinfir  Utely  made  an  eye- 
piece with  iin.  focus  and  fin.  focus  lenses  for  a  2\  O.O..  I 
shall  be  thankful  if  any  of  ours  will  t>jll  me  what  lenses 
to  pet  and  what  distance  apart  to  mount  them ;  also  how 
to  make  tho  dead  black  which  ttticks  so  fa«t  to  the  brass  ; 
that  wliinh  I  have  made  is  not  laiisfactory  in  either 
manner.— Railroad. 

[3Sni7.]— BlaokinR.— Will  some  qualified  reader  of 
tho  E  NO  MSB  Mkcuahic  favour  me  with  the  ingredients 
and  proportions,  and  how  to  manipulato  thorn,  to  make  a 
first-clas:*  blaokinff  P— Ivost  Ulack. 

[3294fi.]— Preservinpf  Oaterplllara.-Oonld  any 
correspondent  flrivo  me  some  directions  as  to  preierving 
caterpillars  and  chrysalidos  in  a  dxr  state,  as  I  am  goin(( 
to  try  this  year  to  get  np  somo  liie-hii«tories  of  Bntish 
buttorflies  ami  moths  P — Waltes  A.  Pkarce. 

[82M9.]— Great  Northern  Bn|pineB.»When  in 
London  a  few  days  ago  I  lieard  that  the  G.  N.  R.  were 
building  oxpress  on^^ues  with  9ft.  driving  wheels.  Will 
"  C.  K.  6"  aindly  say  whether  such  is  tho  oaso  or  not  P— 
T.  O.  rt. 

[329ri0.]— The  Phonojjraph.- To  Ma.  SHELfoan 
BiDWELL.— Mny  I  a^k  Mr.  Sholford  Bidwell  whether  he 
considers  it  would  be  worth  my  while  to  prooeed  trith  the 
construction  of  my  phonoirraph,  which,  owinir  to  the  Inoid 


lathe,  what  cuttinsr  tools,  drills,  tapi,  Ac,  aro  nocr»v;iry  P 
If  Mr.  Strifller  would  specify  all  the  applianr^-i,  with  their 
probable  cost-,  nh'iolutely  neoofwary  to  bit^yole-mnkinir,  I 
am  sure  he  will  recoivo  not  only  my  grrat<-ful  thanks,  but 
al^o  thci^e  of  many  others  who,  like  myf^lf,  mny  wi«h  to 
constmrt  a  bieyrle  aft^r  their  own  **  heart'H  df'^iro,"  hut 
tho  ra<*ans  or  who  may   not,  for  othor 


O—Noiselesa  Gear  for  Iiathes.- Wonld 
Jewsbnry  please  inform  the  reailors  of  the  K.  M. 
a.  m  the  noi^hboorhood  of  Rirmin^ham,  tho  above 
■ay  be  seen  u  motion  P— Avziors. 

tPK2.J— RopairinK  German  Coneertina.— Will 

mt  one  tell  me  how  to  repair  a  Clerman  oonecrtiua  whi-h       ,      , 

bM  of  tana,  what  kind  of  metal  tho  reeds  aro,  and  Low  i  ^^'®  ^^*» .  T»J  ^'l*'  "^°"'  °^,       ■    *,    ^     i     * 

pispboe  a  bad  one  ? E    W  '  I'^'n'^n*,  wi->h  to  place  tho:nselvo8  m  tho  hands  of  a  miinu- 

^.]-Sc»rlet  Tnnio.-I    have  one  soiled  with    '^''<^°"''- "P-^'^''"- 
■Hrnm.    Any  information  as  how  to  clean  it  or  restore 
Its  its  oritrinal  colour  will  bo  pladly  received.— J.  J. 

(tt£i.]— Telescope.— Like  "Telesoope  Tele  "I  too 
^  booffht  one  of  the  not«!d  £5  telescopes,  but  with  bra«s 
r  and  finder,  and  (in  maker's  word«)  with  "Sin. 
nnatic  ().  G.  of  soperior  qnalities."  maktntr  the  real 
i£l2  lf>a.  6rl.    Since  Mr.  Dennett  kindly  ani>wrro<l  mv 
^,  when,  antieipatinir  my  disappointment,  he  feared 
V>Ieaoope  was  not  achromatic,  and  tho  O.G.  one  of  the 
onea,^'  and  sinoe  "P.R.A.S."  advised  me  to  sell  it 
rhtway  for  old  brass  and  gla4i(,"  I  have  jjivon  it 
r  trial.  With  the  terrestrial  eyepiece  I  can  rwid  the 
I  to  the  editor  at  forty  ynnls,  and  the  si^atures  of 
'*riteraat  fifty  yard«'  diitanoe,  and  also  many  stars 
Tfy  and  well  defined.    But  as  soon  as  I  uso  either  of 
tial  eyepievws  (ISO  and  2.V))   tho   briffht  stars 


additicm  of  a  irlas*  hard  renowaMe  dteol-buiih  to  spindle,  "Mnption  «  "'=»  own.  Ao.  6J3.  p  157,  I  have  so  far  m^ 

hopinff  thus  to  obtain  the  maximum  of  simplicity  and  Sf^"  ***  °***^"**  °P**''  ^^'^PA^S'*  cylinder  at  a  speed 

durability.    I  nhall  be  irlid  of  Mr.  Striffler's  commoSts  on  ^  "^"^  **°™  *"  u^,"®"??!?- 'TS"  ^"^^^  ?[**  °,°  '^  ^"^r 

this.    Whkt  should  li  tho  thickness  of  the  bu-h  P    5.  fpaakiufj  meanwhile,  distinctly  and  rather  loudly  into 

Would  it  bo  praetioable  or  advi.*abl«  to  put  lin.  rubber  "»»  «outhpioco  of  the  instromont  P  What  rather  puzzles 

on  iin.  U-rims  ?    I  r-rim*  do  not  appear  t->  ho  made  lander  ?»<>». ^'>^evcr.  is  this :  the  pits  appear  to  be  exwtly  similar 

than  JJn.    6.  What  would  bo  tho  probable  oo*t  of  flttinif  ]"  "'5°.^ ""*  distance  apnrt;  whorw,  I  npecUA  to  have 

iteur  bicycle  makor's  worksUop  P    What  sixo  wundthom  varyin- in  distance  and  siie,  as  shown  m  the 


np  an  amateur  bioycU 


actual  imprvHsion.  in  ink,  from  pieces  of  fbil,  in  various 
papers,  illustratincr  the  phonoffraph.  My  thin  iron 
disc  appears  to  be  snflicicntlj  sensitive  to  vibratioas.  I 
find  that  a  siiifrltf  distinct  sound  snob  as  "coo"  will 

Erodnoe  a  welUpronounoed  deep  pit,  whilst  the  cylinder 
stationary,  or  three  distinct  pits,  varying  in  depth  and 
sizn,  if  the  word  "  Pho-no-ffrapn  "  is  spokon,  movinq^  tho 
foil  a  little  for  each  syllable.  When  the  cylinctor  is 
rotated -about  one  turn  in  a  second,  and  I  say,  pretty 
loudly,  "  llow  do  you  like  tho  phonoaraph  P**  pits  are  mado 


laf^turor PHOSNIX  *^*uniww.i»i»i»ui.    imh-  mm    *a  n   Bcvtwu,  »au    x   oaj,   prvnj 

t0>.^n^\    -r   "-Dii'     1     »n       t      M         «  i.    *.  ,    loudly,  "  lIow  do  vou  like  tlio  phouoaTaph  P"  plts  are  mado 

[329.T7.1-Iie  Floral.-Thoro  is  a  form  of  conecntrate<l    «n  ^^,0,,^,  ^nt  they  appear  to  be  at  equal  dtetanoes,  and 

manure  sold  under  tins  name  by  a  well-known  firm  of  ,  of  oqnal  sixe.    A  clean  proove  is  made  when  the  disc  is  not 

seedsrarn,  f..r  which  almoQt  maincal  properties  aro  olaime<l.  .  agitated  bv  tho  voice.    1  have  insured  neat  aooaraoy  In 


irto  be  covered  with  a  mist,  Homotimes  made  up  of  =  mill  with  odfre  rinuHT^  ly*  jirefemblo  ?  A  i 
or  three  coloors.  _  Will  Mr.  Dennett  or  some  friend  |  of  grrindln^r  HnO  barbels  p'^r  day  wuiild  Yy*  •* 
^tell  ma  if  I  am  riffht  in  attribntinc  the  fault  t^  the  I  pur]>OBO.    Aro  such  maeliincs  iiia'lu  to  i>o  v 


and  not  the  6.  G.  P    The  information  will  he 

n?  to  amateurs,  and  some  of  iu  would  like  to 

if  "  Telescope  Tele  "  finds  his  "  noted  ja  "  bIbbm  a 

"1.— TOTBAM. 

1— Hjorth's  Mai^et.— What  kind  of  thin:< 
"  "  on  Hjarth's  principle?— Sinssrs  HciRMTiic. 

]- Bed  Oolourinjr-- What  Is  the  colourini? 

MBployad  to  make  strawberry  and  red  currant 
ffcsa  those  are  simply  sugar  and  water,  llaroured 
^prapriata  ether  P— Smsss  Hcitvn.r.. 

O^Menanration.— In    '*  Tompleton's   Work. 

lianiaa  "  I  find  the  rule  to  find  the  solidity  of  a 

"XnltfiDily  the  area  of  tho  diameter  by  tho 

X  also  find,  "Multiply  the  square  of  the  dia- 

7BM,  the  prodaot  is  the  area ; "  also,  "  A  cubic 

Is  tnoe  cvUadrieal  feet."    Then  follows  an 

Baqaind  tae  number  of  cubic  yanis  in  a  well 

iaaMtar,  aad  SSft.  deep.    The  answer  is  given 

47S»  X  35  X  -08909  »  22  onbio  yanls. 

^  moltidl^  the  square  of  the  diameter  by  the 
•  in  workinfr  it  ont,  made  it 

«  4-75  X  •TBSi  X  85  X  -02909  =  18  cubic  yards. 

OBS  kiadly  explain  to  me  how  I  am  in  error  ? 
in  tka  formula  area  of  a  cirolo  to  diami't^r 
what  Is  the  meaning  of  '*to  diameter  1  P  "— 

^;^PaatlT  Oven.— Will  any  reader  Inform  mo 
■•  WU  a  RBau  hriek  oven  about  20in.  square  insiiln  P 

'  9  a  little  pastry  and  tea  c^kes  in  it.    AUn  \  the  effect  of  variom  siitvitai'iops  whieli  I  hav' 

tcr  laj  what  is  tlie  camie  of  tho  bliAtcrine  on 

tsaokesP- J.  B.  N.  U. 


f&i^i 


JSSi 

3fe.^l|llam 


•Ir^hnient    for   Aquariums.— Wili  some 

give  me  a  rrneipt  for  a  good  coniont  to 

wat«*rpro'»f  P    I  have  trieil  a  eond 

fWlr  filled,  so  fnr,  to  make  it  boll 

qpiekly  imferred.— F.  .V. 


r329:C>.1— Glass  Btainlnpf. —Could  any  reader  on- 
liehten  mu  lu*  tu  the  te^rhniavl  part  of  ebiss  lataininir  (for 
chureh  windows,  &c.)  or  njcommoud  a  book  P — PERinr. 

[saw**.  1 —Plaster  of  Paris  —Will  some  reader  of  tho 
KsoLisn  MKrii^jfio  kiu'lly  inform  me  hoT  plaitor  of 
Paris  ctild  tte  redufHid  to  p<iwd>^r  after  beiu;,'  burnt  in  t]io 
kiln  ?    Would  a  pjiir  of  eriishin^  roll^T/*  do  ?  or  would  a 

uiarhinoca|tab1o 
ii>utri-iiMit  fur  my 
pun>OBO.    Aro  such  maeliincs  maiu  to  l>o  workcil  by  h:uid 
power  P — Kt2ia. 

fsain.i— Powerful  Telophone.— I  oopv  tho  fol- 
lowing  extra'rt  f rom  tho  Birw'n'jhnm  J'os*  <if  May  ."nl : — 
"  At  th»»  Annual  soin^.^  of  the  W^y.al  S<ieietr,  li(:ld  at 
Burlinjrton  Honse.  IjothIou.  on  Weflues-lay  evening,  ono 
of  tho  mwt  notnblo  itom*  annni^^t  a  vrry  i»it*<re?-tinEr 
collection  of  sriontiflo  obj  ct'  and  works  of  .-irt  wa-»  a 
mu4i»»al  tolophono,  saiil  to  Im  tlie  mft-t  pr rf«*  "t  vi-t  pro. 
dncnrl,  nuil  instructive  al*()  in  the  non-l  •'('iorit  fie  results 
obtainM  with  it.  It  is  th"  invention  of  a  vonric  American, 
Mr.  Gower,  of  Boston.  Its  ntmarkable  f*>aturo  is  tlio  way 
in  whicli  the  transmitter  is  stron:?thencd  by  battery  nur- 
rents,  so  that  tho  elcrtrlpnl  wnvea  pi-»nvey«d  to  tiio 
reccivinjr  in-tnimont,  which  i^  tho  familiiir  Boll's  tele- 
phone, liave  sucli  power  as  to  produce  an  smplitudo  of 
vibration  in  tho  iron  T'late  thit  will  yield  mn^irril  smind-* 
perfectly  antlible  in  a  large  room  to  the  whole  audion''e." 
Would  some  of  your  el»^ricril  correspondcntsS  kiiully 
explain  in  what  mannor  the  battery  cnrronts  aro  spplietl, 
and  also  tho  general  construction  of  such  a  toI«*phone  P — 
J.  W.  0. 

[."C&W.l— Interest.— A  per«on  borro-rs  CW.for  which 
ho  ilgre^fl  to  pay  ^50  by  weekly  in4talinonts  of  ii^.  What 
per  cent,  per  annum  d<tes  ho  pay  for  tlie  loan  P  Again,  a 
person  Iwrrows  £175  from  a  soi'iety,  to  bo  pniilby  monthly 
instalments  of  £1  tin.  Od.  fur  a  period  of  21  year:*.  What 
per  cent,  per  annum  does  he  pay  for  the  loau  P— J.  W.  B. 

[.329 W.T— Rose  Colour.— I  wish  to  colour  a  com- 
pound a  delicate  rose  colour.  The  colour  mu-»t  bo  adderl 
whiUt  the  materi:il  U  protty  hot,  which  soi-uis  to  destroy 

triinl  for  tho 
purpose ;  in  fact,  the  heiit  apponrs  to  burn  tho  f>olour  out. 
Will  any  of  *'  oum  "  advice  mo  what  to  n^c.  end  civo  rao 
any  other  informstion  on  tho  subject  wLi>.'h  they  may 
deem  useful  P— ArornEciRT. 

[32Mi.l— Musical  Telephone.— I  am  nbout  to 
make  a  mu«leal  t^!ep1ion<*  t>i  transmit  voral  and  instru- 
men'a'.  iri'mio.     I  h.i*.  i-  «'»<!'i  ■.•n'»  nf  tho  <sort  Unt  anpi»aro<l 


journal.  I  may  ny,  that  I  do  not  expect  any  diflloulty 
If  I  the  arrangement  of  tho  reprododng  diaphiagm,  &c— 
Gko.  Fox. 

[32051.]— Organ  Orohestrlon.— I  have  one  of  these 
instrument*  standing  lOft.  6in.  high,  with  barrels  4ft.  6ln. 
.  long.  Each  barrel  has  128  bars  of  music,  and  compa<*s  of 
I  instrnment  is  6  octavos.  I  want  some  more  barrels 
'  making.  Will  '*  Flddior  "  or  some  other  musksal  friend 
!  tell  mo  how  to  arrange  the  mudio,  daaoes,  overtures, 
&C.P— Union  Jack. 

[32n%2.]— Photo^traphio.— I  have  Intdy  bean  var- 
nishing some  negatives,  but  fail  to  get  a  nice  dear  &ico  to 
tho  [ilatc.  I  apply  moderate  heat  buforo  and  after 
apply  in:?  Tarnish,  f^till  I  cannot  obtain  other  than  a  dull 
CTound-glao-^-liko  surfaco.  Can  some  cue  set  me  right  P 
I  u*>  Oox's  negative  varnish.— J.  8. 

[XlO.'i.t.]- Indian  Museum.— Do  the  anthorities  of 
tho  Indian  Mu-i-um  have  st:ill4  at  public  meetings  for  the 
sale  of  Indian  articles  I  have  benn  told  so,  bnt  1  think  it 
very  donbtfnil ;  and  also  aro  tho  otfidals  allowed  to  have 
a  stall  on  tlieir  own  'account  P  Would  somo  one  kindly 
infonn  moP— llau  Ihdian. 

[3295t.]— Old  MLusio.- Wniany reador  eftheEHOUSH 
M  EC  B  A  NIC  toll  **  Hosnikos  "  wluithor  there  is  any  hospital 
or  charitable  institution  that  would  like  a  quantity  of  old 
mnsio  sent  to  them  P— Hosnikos. 

[32955.1— Moths.— Would  >wme  of  "oars"  give  me 
some  information  abont  catching  niirht-ftying  moths,  the 
names  of  s-ime  of  tho  ccmmonest,  and  how  to  distinguish 
them  P— X.  Y  Z. 

f339.'i6.1— Hiffhest  Power  for  Ol^eot  G-lass.— 
I  should  liko  to  ask  "  F.  R.  A.  8.."  Hr.  Birt,  or  one  of  tho 
gentlomon  who  kindly  answer  so  many  questions  on  the 
subjoot,  as  to  whit  U  the  highest  power  I  can  put  on  my 
object-glass  of  2}in.  aporture.  I  should  like  to  get  200  or 
250  on  the  moon,  and  wonld  like*to  know  if  it  is  advisable ; 
abo  what  would  the  eyepieoe  cost.  Would  it  be 
practicable  to  put  in  tlie  paper  weekly,  a  map  of  one  or 
more  of  tli*^  constellations  for  tho  use  of  such  contributors 
who  cannot  afford  to  buy  a  map  ono  of  whom  I  am.  For 
in.<<tance,  I  want  to  find  Uranus,  and  cannot  tell  which  i<i 
>  Leonis—  the  only  assistaneo  I  have  being  Proctor's 
*■  Half  Hours  with  tho  Stars,"  and  though  this  is  an 
exceedingly  good  book,  I  oonld  do  with  one  showing 
smaller  stirs,  but  cannot  afford.- A  Pooa  Btudsht. 

[32957.1— Loco.  Notoh.— Thanks  to  C.  J.  Bonser  for 

hi?  reiily  to  m\  ftrTor  query.    Will  he  or  '^nr  other  cor- 
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■  uiT  trood  t( 
iraold  he  prd 


rsSBU.l— Wsalc  P»rt  in  Crllnder.-I  hit*  jot  ■ 
null  ctUi^v.  341n.,  whicli  bu  b«ii  out  with  wtak  *lds 
OB  part  Bar  to  tbe  t<n  taaga  of  crlinda-.  I  will  ttsl 
oblifid  lo  KDT  ot  tha  niil>n  wlw  anud  iiqn*'t  ■  pl")  to 
■tztDi^tB  t&»  wHik  parte— TDM  IDU. 

reRHB.!— InooEporkttou  of  Building  Sooletiea. 
— Tb*  ihATvluilden  of  %  bnildlu  locwtj  u«  aboat  to 
oMitdar  tba  dMlnUli^  of  ■pnljrInfF  lor  a  e«rtia«Ia  o( 
fnaonoratloa  imdw  th<   BnUdiBg  Soslatiai  Aot,  1«H. 


tETAot  1 


ymt  inoanwratdd  und 
lant  wilt  tbo  isatt 


[StSM.]— Lamp  for  BnmlnK  Talloir.— Will  uj 
on  bo  ■o'klnd  aa  to  (iis  m  a  deHriptlon  ot  what  the; 
think  win  ba  tfaa  boat  kind  ot  lamp  for  buroisg  tallow  t— 

(32861.]— Bioiao.— Can  anj  T«ail*r  (Bfonn  b»  wliat 
arg  tkambjeoli  lor  aaniiBaUao  fortheabon  braBoboI 
tbsOiTll  Barrioaf  Plawe  giro  limiti  of  ago,  fj,*ai  in 
futaU  paitlcBlara.-a.  9. 


USEFUL  AMD  SCIEMTIFIC  BOTES. 


„ on  of  ni'tar  a  Mod  anti- 
dote to  the  prewnce  of  bluk  beetiw  and  ooilonMhM. 
BiMwnU)'.  howmr,  we  fonnd  onranlTee  anin  obliged 
to  mge  war  with  onr  old  eoe^in,  and  loaaht  to 
(Uipena  Hum  by  the  lama  meani  which  had  tiefars 
prored  iaoo«i([Dl,  bat  in  rain.  We  triad  o*er  again 
all  the  piuMini  and  paitaa  we  oonld  set  hold  of,  lint 
Uie  bseitei  itill  lemuned  maitera  of  the  utnalioD, 
a  ware  at  the  point  of 
box  of  Vetper'B  Inaact 
aa  effeotnall;  lid  n*  of 
we  enamr,  ana  we  noommaad  it  to  aU  ^mtlart; 
ptwned    It  ia  pertaetly  bsnnleei  to  hnnian  bein^ 

in  om,  whiirii  ia  mora  ^n  on  be  uud  of  aome  of  tha 
erU-amdling'  ooaponnda  we  hare  latalr  been  trjing'. 
TjDltia  wa  are  miitakea  ft  is  a  prapuation  of  Pjt*- 
Ibrom  Jioaiam ;  (v,  Boaaian  Tanay — a  plant  whish  is 
well-known  abroad  tor  itadaadlj  effeot  on  fnMole, 
bnt  wlueb.  when  nown  in  EnrUnd.  loaaa  ile  pro- 


Talne  of  tlie  powder  li  bejond  qneatioa.  Hkiiog- 
diipOMd  ot  the  beetlei,  it  oeoomd  to  ni  to  tr;  it  dn 
■DoieraMtrMabaairi^Mted  with  btmq  Sy.    Wh 


'aitad  t 


applied  it  litaenllr— ontU  the  ti 
bad  beea  raining  Sootoh  anal 
raanlt.  One  of  tie  lwaT7  downponra  we  have  been 
faTOond  with  ran— tly  came  down  in  the  night,  and 
in  tbe  morning  Um  tree*  were  clear  alike  at  powder 
anil  green  fly,  and  the  latter  hare  not  berai  leen 
tinee.  We  are  aanrad  that  It  ia  aqnallr  effleaoiona 
with  ante,  fleoa.anf  other  teraantora  of  the  tribe, 
and  bare  Uttk  doabt  that  (odi  ia  tha  oaa*. 


derated  to  tba  onltiTation  of  frait,  of  which  onugea 
Mid  pina-applta  are  the  principal:  and  at  tba  preeest 
time  tbe  fieMa  in  tba  eitatea  on  which  tbe  piae-ap^B 
are  powinglbrm  a  peonliar  feature  in  tbe  tandaeapc- 
Tbe  appearance  of  the  broad  axpanea  of  joang  fmit, 
with  ita  elnatai  of  delieatelT'tiQted,  but  abwp  and 
Hrrated  learea,  riling  onlr  a  abort  diilanec  from 
tba  gronod,  and  eowisg  tbe  nndnlatlng  flaldg, 
prodoMi  a  lerj  ceaMrbablc  eltrot.  In  no  oth«r 
braneh  of  afrieolture  can  lo  nuiooa  a  ^otnre  be 
1  aa  in  Uie  growth  of  tbaa*  vaat  nnmben 


in  ooliectcd  tmm  a  eiogle  aore  at  oae  crop. 
±aB  appearanee  ot  tbeaa  pine-aaiile  catataa  baa  a* 
little  in  oomnun  witbthennrphwtMianlorpaddT- 
flaldiof  tbetropJM  aiwith  tbaeom-SaldiCTTineriM 
of  Encope.    In  a  few  wMki  tbeaejrfne-a|^lea  will 


-'"J''^-  -™—  

b«  making  their  meanuo*  in  the  Elnf^tab  meAeta. 
Th^  ar*  ablpped  In  an  nnripe  itate,  and  matavc 
donngtbaTmm,  andheooearenot  lo  excellent  in 
qnali^  aa  tba  EngHah  hot-bonae  frnit,  or  aa  if  thej 
were  proparlj  ripened  in  Uie  ground.  Tba  pine- 
apple! of  Saw  ftoridano*,  howartr,  are  aapBrioi  to 
an;  other  Tariety,  and  often  attain  an  enormoni 
■iie.  One,grawninPembroke8hiTe,weigbingI0tlb., 
and  maaanring  lO^in.  in  heightj  exelniire  <^  the 
■talk  and  etown,  iu>d  22in.  £  oiTBnmferanaa,  waa 
eeiTtd  np  at  tha  Coronalion  banqnet  c^  Oeorge  IT. , 
and  ilnca  then  the  improrad  modea  of  onlfiiralioi) 
haTc  greatly  inereaeed  tha  aiM  and  qoality  of  tbe 
^it.     There  is   an   enoraiqaa   demand   for   the 


Bahama  pina-applea  both  in  Earope  uid  Ancriot, 
and  a  new  indatti;  baa  lately  apniDg  op  in  the 
iiland  In  preMrring  the  fmit  In  tina  whan  they 

'-"-- '.{  onefaetory  in  " 

,  _  jillioa  tins,  *alna-  _. , „_ 

fmit)  are  aaperior  to  thoaa  atnt  away  earlier  in  the 
■eaaoo,  ai  they  are  ripened  natnrally  and  packed  in 
perfect  eondition  inatoad  of  being  gathwed  wban 
ooiy  half  ripe— N*  Colonitt  and  India. 


PBOBLZH  OOOOXXIII.— ai  BtAia  Atsol. 


PROBLEM  0COCxllV.-B<  J.  O.  Fnicn. 


WJiiU. 
White  to  play  and  raata  In  three  m 


(b)  1.  FteKKt.3. 
;.  B  to  K  Kt  K(.  H.  F  lakn  Kt. 

S.  Kt  taM  P  at  E  B  5.  S.  K  takea  Kt  or  n< 


3.  Fomi.— Scamaly  np  to  Bark.    Try  again, 
O.  A.  L,— Tost  aolnUou  of  4I>  and  ISO  an  eonei 
Brnc—ll  la  41S  Blask  takn  Hahop,  White  mm 

q  B  a  lad  diaeoran  mate. 
H.  Hbluwili Bolntlon  to  110  eorrot. 


To  Daetroy B)aokbeatleB,Tleaa,  Buga,  and 
>n  iDHou.  HH  vaBFia's  woHixaruL  ikskot  DiBraar. 

pvlfrm  lot  totti  iHuiw,  Fivn  Uh  vIb  proprlaton.  O.  and  T. 
VaeraK.  <tt^   OasBar.Jd'nMI,  tmiiaa,   K.     Tha   nana  ol 

Lamplongh'a  Pyretla  Ballne  ll  refFeehlng, 


ABSTERS  TO  CORRSSPOin): 


HIHTB  TO  OoaBBSPOHQEirTS. 
L  Wt^  an  on*  ild*  at  tba  papar  obIt,  aad 

X'"" — " 


u  wtne  an  on*  no*  oi  tne  paper  obit,  bbq 
n  tor  UlnatrBttoaa  on  aeparat*  pioMa  at  pa)> 


Bi  nier.    3.  Ko  obarga  ia  aiad*  S> 

laa,  or  repllaa.  t.  OoBmMnrialMtan,ar 
H  are  not  inacartad.  S.  So  qnaatlon  aulnt 
or  icieqtifta  latarmatioB  la  anawarad  tl 
6.  Lattan  aeat  to  oonevondanta,  nndt 
editor,  ua  sot  tonnrdad)  and  tba  naae 


idCtL— ' 
Ooseral  Knoi.— Uapt.  Hdlltao.— J.  Boar 
G.  Tolman.— W.  K.  FerffnaaBn.— P.  Bar 
Bnlgor.— HanryT,  Vliian— Thoo.  laod.— 
fl-lif.— Adall  Sobul».— W.  0.  lAoksi 
Qauga.— Adys  DoiurUa.— J,  N.  B.—B.  J 
Tator.— Dlamrd.— B.  J.  B.— F.  Piper.— J 
— Danhbert. — "One  wba  hna  Oft«n  ' 


— L.  Newton.— 


w'-^ipi 


Blpad 

Bothwell.— A  DuatT  Uiller.-O.  L. 
— C.  H.  Bmilh.-TflMjfipa  Tela.— L.  and  Co 
leod— O.  R.  M— Sew  Zfatand.— S.  W.  Bat 
Moora.— Bachnlor.- W.  Bnroa.  — Ona  in  I 
SUphenioB,  NawZ«land.- 

f.— C.C.O.-«.F 
applawelL — Blac 

W.~J.  'aWV.—MschtDkiT— RobartaoB.— B.  ] 

A.  C.  B,.—}.  Stewart.— J,  li— T.  Wilaon.— V 
F.     Bottomlar.— Saa    King.- HjporloB.— *] 

B.  I.— XXXX.— Herbert  A,  Btarana.  Jap« 
An  Old  Snbicribar,— Clanmcs  Stsrliag.— A.  I 
3UTS  Ahibici*  BmnuHT,  (Wa  know  nol 
titelT.  bat  ahonld  baiiEtata  to  adrUiA  you  to  | 
an  Amarloan  trade  jonnal  Jnitpaniaed  wi 


■  Conjol   ■ 


riags,  pmridad.  of  c 


■  ^  ->,  (w' 


mna.  that  no  inl 
orthography  of  i 


— W.  S.  (Notbing  cu  bs  dona  witb  the  bin 

loadaloBa:thirdqneriinK«ted.)-J,  A.  (s. 
editor  of  tie  "riphina.")- Bono.  (Appij 

letter  waa  in  type,  and  wonld  hare  appeare 

jonm^  It  ll  therefore  not  inaarted.)— A  i 
Wira.  (WahaTeDttaopnUlahaddireetlooa 
inr  abd  poliahlog  ahirta  mad  ooUara;  udod 

S  401.  Vol.  XII.)— BOOIWOBH.  (A  good  » 
re  on  bookbin'linc  itnpeared  on  pp.  S7.  SS 
*18ofVol  XXV.)— W.  J.  Taiwa.  (irstiat 
book  on  at.  Albnn'a  Abbey,  with  UlartratiO' 
iBto.dar>}>"<U><>4Naici.>-A.  P.  (We  are 
of  OT^an  mattar  jnat  now,  bat  ahonld  baTa  n 
to  look  thrrmgh  tout  treatiia  and.  if  aocept^l 


to  ohoioe  of  apparatiu,  read  tba  lettar  ftr>r 

ess.)— L.  HoaiuHD.  (The  La,ptdaoo  wu 
inHtnunpnt,  oontrired  by  U.  Baodry,  Biada  o 
lobiaC.  aupandad  tniii  an  IroB  traua,  and  i 
a  tlinc  bamiaar  to  prodnoe  the  BOtee.  Tba 
abont  forty  la  naoibar,  aloBgated,  au^  of  mi 
and  tUokBaiaaa,  They  ware,  of  ooone,  arrai 
order  of  tb^  tone,  and  mash  labonr  and  tin 
aninad  in  obtalalng  the  deaind  nenlt.  Wt 
ot  no  attampt  to  repeat  M.  Bandry**  aip 
B.  T.  W,  (rfe  know  that,  aa  yon  lay,  mor 
blitarliui  haa  eaaart«l  that  mnlB  waa  n. 
aadant  Egypt ;  the  atatanienta  quoted  Croii 
Blenlaa  are,  bowarer,  altogathar  diapron 
raanlta  ot  nodam  eiplormtiona.    Broea  ft 

SBtod  DO  a  tomb  near  Thebaa,  aa  rnperio 
bmmantt  at  taia  dwb  tine  t^t  denbta  i 
talned  aa  t*  tbe  aaoorav  ot  hie  akelobei 
Qardner  Wilkluon  aod  ffiteaiiTlliil  have  loo 


tha  J 


..  wi«  u  lutnuaeat  oL 

played  on  by  Iha  Pagera.  That  hiitotiaa, 
ramartably  olnaoatantlal  about  Biaiiy  b 
gaidiog  which  be  oonld  hare  bad  no  poeitiT* 
and  mt  Biay  b*  one  of  tbam.  llaay  iBiui 
anppoaathat  the  piallar  waa  not  aa  iutna 
bat  that  tha  term  wa^appliad  mmly  to  tl 
pnidBoad  bj  tba  roioa  ij^nJiuHitioBirithlai 

■ '■  per>BQd  ia  a tara  Bled 

.  ->,;Ui  paaaea  thrsngh 


^'=":.l* 


.,  a.  Daahwood,  Dnion  Riok,  I>atdB.a^t 
pUad  u  qaeriea  already  ^bdkrlyaBMetad 


\ 
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ontof  tlieqneBtioiiwithvei7  email  crystals. 
Such  measurements  maj  sometimes  be 
made  bj  meBiiii  of  b  microscope  pravided 
with  a  circular  graduated  rev^TiHK  stage, 
but  in  many  instances  the  practical  difficol- 
tiea  in  properly  placiiig  the  crystals  for 
measnremeiit  are  imraperable. 


SOKE  DIFnCULTIES  IN  THE 
STUDY  07  CBTSTALa-nL 

Bt  J.  H.  COLLDTS,  F.G.S. 

ryto  On  WunlaTieoI  SkMv  ef  Onat 
'>~"iik  Hd  Inland. 


has  made  himself  acquainted  .__  _. 
f  with  the  forms  asaally  occurring  i 
z  crystalline  ■yBt«mB,  and  that  he  is 
I  fraud  afcainst  beina  misled  by  pseu- 
rpbs,  and  by  irhtt  I  have  called  deeep- 
0nn«,  there  are  still  manv  difficulties 
I  my  when  he  transfers  nis  obserra- 

fr^m  drawings  nnd  models  to  the 
lis  themselTes.  I  will  now  proceed  to 
a  aarioMm  some  of  his  chief  difficulties. 
Marity  of  certain  eryttaU.  —  Manv 
-al  and  some  artificial  bodies,  althoagh 
n  to  crystallise  in  definite  forms,  do 
•ry  rarely,  ao  that  a  student  ordi- 
r  situated  haa  bnt  tew  opportanities  of 
oiug  ac^aainted  with  them.  OraphUe, 
Inatance,  crystallises  in  well-defined 
(onal  tables,  but  bo  rarely  that  a  stu- 
well  acquainted  with  ordinary  graphite 
t  readily  sappoae  that  be  was  dealing 

some  totally  new  substance  if  a  welt 
id  crystal  presented  it«elf  to  him — if, 
atance,  he  should  be  fortunate  enough 
id  such  a  crystal  in  a  cavity  of  an 

I  writer  has  in  his  possession  well- 
d  octahedrons  of  cast  iron — formed  in 
ty  of  pig-iron  while  cooling.  Bo  rare 
ch  oc^edrons  that,  but  for  the  kind- 
f  the  discoverer  who  presented  him 
wo,  so  that  he  was  enabled  to  sacrifice 
T  the  purpose  of  making  a  chemical 
ns,  he  would  have  been  disposed  to 
1  it  as  some  unknown  alloy  due  to  the 
ities  of  the  cast  iron.* 
niailMM  of  CryttaU.—'IhiB  will  be  a 
difficulty  to  students  who  have  dealt 
with  comparatively  large  models  or 
iffs.  The  beet  formed  crystals  are 
large,  and  many  which  the  student 
determine  will  not  exceed  l-30th  to 
of  an  inch  in  their  largest  dimen- 
-  Of  course,  the  pocket  magnifier  or 
croecope  must  be  used  in  the  investi- 
cA  such  crystals,  bat  here  new  diffl- 
oome  in.  If  a  low  power  be  used, 
nt  amplification  maynot  be  obtained; 
on  the  contrary,  a  high  power  be 
ed,  only  a  small  portion  of  the  object 
in  focus  at  any  one  moment, 
n,  many  crystals  are  opaque,  and 
M  viewed  as  opaque  objects,  and 
licroscopist  knows  the  difficnlty  of 
ating  very  small  opaque  objects  in 
manner  aa  to  avoid  distortion.  In 
letances  the  Lieberknhn  mirror  will 
i  extremely  valuable  in  snch  observa- 
nt, nnf  ortunately,  few  modern  micro- 
Lre  supplied  with  these  mirrors.  Of 
too,  tney  would  be  useless  for  ez- 
r  small  crystals  in  the  interior  of 
in  a  large  mass. 

oompaiatively  lar^e  crystals  deter- 
ifl  may  be  made  in  doubtful  cases 
nrements  of  the  angles  formed  by 
v  faces,  with  the  reflecting  or  even 
B  eoBunon  goniometer,  bnt  this  is 


.  ., — RMBi  ba   <■  indabtad  lo 

ddar.&q.iOluruga,  trirenUnl. 


3.  BTHUancy  of  S^et. — A  moderate  de- 
gree of  brilliancy  is  an  aid  in  determining 
crystal  forms — bnt  some  small  crvstals  are 
iverpoweringly  brilliant  as  to  dazzle  the 
This   is   often   the  case  with   small 
itala  of  Fyrilef,  Lgueopyriie,  Sui.    The 
icultj  is  usually  greatest  with  minerals 


possessing 


brilliant   mektUic    lustre. 


xviL-KO.  es?. 


opaque  minerals ;  but  it  is  sometimes  ei- 

Tienced  with  transparent  minerals  also. 

'hen  the  mineral  happens  to  be  a  good 

nductor  of  heat,  and  in  cold  weather,  the 

ne  form  may  sometimes  be  made  oat  by 

breathing  upon  it,  when  the  breath  will  be 

condensed  upon  the  planes  in  a  thin  film 

having  little  lustre.    This  effect,  however, 

it  best  is  very  transient,  and  the  process  is 

often  quite  impracticable. 


4.  Aggregation,  A  sreat  many  bodies  of 
a  highly  crystalline  character  are  so  gre- 
garionfl  in  disposition  that  only  a  small 
portion  of  any  individual  cr^tal  can 
usually  be  seen.  Crystals  belonging  to  the 
rhombic  system  are  especially  liable  to  this 
habit — so  much  so  that  they  often  appear  as 
fibrous  radiating  masses,  externally  bounded 
by  one  or  more  minnte  terminal  planes  of 
prisms,  none  of  the  lateral  planes  being 
measnrable  or  even  visible. 

The  aggregation  of  crystals  is  probably 
produced  by  many  distinct  canses  acting 
separately ..  together— rapidity  of  forma- 
tion, sudden  cnangee  of  temperature  or 
re,  galvanic  or  magnetic  action,  Ac.; 
many  cases  it  seems  to  be  due,  in 
great  measure  at  leaat,  to  what  we  may  call 
peculiar  idiosyncracies  of  the  molecules 
themselves. 

5.  Boughneii  of  Fldne*.  A  great  many 
crystals,  instead  of  being  bounded  by  true 
planet,  have  rough  irregular  sarfaces,  which 
are  only  called  planes  for  convenience. 
Sometimes  they  are  made  np  of  amultitnde 
of  individual  u^ets,  apparently  indiscrimi- 
nately mingled  together;  atothers.  the  face 
of  the  crystal  seems  covered  with  irregnlar 
depressions  or  small  prominences.  This 
condition  entirely  prevents  anything  like 
accurate  measurement  of  angles,  and  it  is 
sometimes  so  great  that  the  "edgea" 
between  contignous  faces,  forming  Urge 
angles  with  each  other,  are  entirely  ob- 
literated. 

Bonghneeses,  howerer,  are  sometimes  of 
advantage  in  the  determination  of  crystal 
forma,  as  they  are  often  constant  to  the 
same  planes  in  the  ssme  minerals.  Thns, 
the  basal  planes  (001)  in  CaatiUriie  and  in 
Coleite  are  nsnally  rongh,  and  in  Zircon  the 
facea  of  the  pyramid  (lOl),  Ac.  In  complex 
crystals  of  tourmaline,  again,  when  the 
planes  of  the  positive  rhombohedron  are 
smooth,  those  of  tiie  n^ative  rhombohedron 
are  oftOT  rough,  and  vice  versi. 

6.  Striaiiont.  Every  observer  of  crystals 
must  have  noticed  the  frequency  of  stria- 
tions  on  certain  faces.    These  are  very  often 

dem  and  irregular  aa  to  utterly  prevent 
ythmg  like  accurate  measorements,  and 
far  th^  may  be  numberofl  among  the 
difficulties.  Even  more  than  the  rough- 
nesses just  referred  to,  however,  these 
striations  aid  the  student  who  is  once 
acquainted  witli  the  pecnliarities  of  different 
mineral*.  Thus,  the  merest  tyro  in  mineral- 
ogy will  recoKm*^  quart*  crystals  br  the 
striations  on  uie  prismatic  faoM  whicn  run 
aerou  the  prism  (parallel  to  001),  while  in 
tourmiJino  and  topas  the  striations  are 
longitudinal,  parallel  to  the  principal  axis 
of  the  CTTstaL  The  "  Babel  qnartz,"  for- 
merly  found  at  the  Tamar  mines  in  Devon 
(Fig.  I)  is,  perhaps,  merely  an  exaggerated 
•lample  of  this  striation,  although  it  differs 
in  some  pM^nhuv.  Of  thia  nature  also 
are  the  h<^per-shaped  crystals  {Pig.  2)  fre- 
qnently  found  in  roek-iaU,  and  oocaaionally 
in  fiuor.  In  the  beryl  (Fig.  3),  the  intw- 
rupting  caoae  seems  to  have  acted  per 
laUnm,  or  at  least  its  effecU  w>  appear, 
but  always  in  one  and  the  same  direction. 

7.  Curvature.  Uany  of  the  so-called 
"  planes  "  of  crystals  are  curves  of  single  or 
double  curvature.  The  Diamond,  Chal'^rUe, 
and  Dolomite  are  particularly  apt  to  exhibit 
this  peculiarity.  In  so  far  as  it  prevents 
anything  like  accurate  measurement  it  is, 
of  coarse,  a  difficulty,  but  as  certain  curva- 
tures often  (not  always,  however,)  charac- 
terise certun  minerals,  it  is  to  some  extent 
also  an  aid. 

In  the  natural  diamond  crystal  a  true 
plane  is  a  great  rarity.  Fig.  *  represents 
a  form  which  maiea  a  considerable  approach 
to  the  sphere.* 

Pig.  5  is  a  curved  form  which  has  often 

D  aqutoc  lisa 
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been  obacrred  in  Chalybile  and  also  in 
Dolomite  (Pearl  Spar),  and  Fige.  6  and  7 
havo  both  been  met  with  in  Chaljbite.  la 
the  instances  already  given  the  curved  sur- 
faces are  perfectly  smooth  and  r^^lar,  but 
in  others,  as  in  certain  well-tnown  forms  of 
iron  pyrites,  the  curved  faces  ure  really 
made  up  of  a  series  of  little  steps.  Fig.  8 
represents  a  common  form  of  iron  pyrites, 
bounded  by  twelve  pentagons,  and  called 
the  pontngonal  dodecahedron.  Fig.  9  is  the 
combination  of  this  form  with  planes  of  the 
cube ;  und  Fig.  10  a  curved  form  apparently 
different  from  either. 
The  explanation  of  its  formiaas follows:—' 
I^.  11  represents  a  section  of  one  of  the 
curved  plunes  on  an  enlarged  scale.  Here 
it  will  iie  seen  that  the  apparent  curve  is 
really  m.-iile  up  of  a  series  of  little  steps — 
the  parts,  a  a  a,  being  successive  small 
planes  parallel  to  faces  of  the  cube,  and  the 
parts,  c  c  e,  planes  parallel  to  tbe  pentagonal 
dodecahedron.  On  examining  the  curved 
crystal.  Fig.  10.  it  will  always  be  found  to 
1m  striated,  and  these  striations  merely 
indicate  what  we  may  call  the  alternate 
efforts  of  the  crystal&sing  force  in  these 
different  directions.  These  curved  pyrite 
crystals  sometimes  exist  in  mineral  veins 
by  milliiins,  embedded  in  soft  chloritic 
schist,  and  it  is  then  easy  to  collect  a  series ' 
of  epecimens  ahowine  every  stage,  from  the ' 
perfect  cube  or  dodecahedron  to  tbe  perfect 
curved  form.  In  a  similar  way  the  barrel- 1 
shaped  crystals  of  araenio-phosphato  of 
lead  (C'lttipKyUiU)  from  Camberland,  Fig. 


12,*  and  the  arrow-headed  crystal  of  omiu 

~"„      13,    hat       ■ 
formed. 


Montmartre,    Fig. 


have    been 


Fig.  14  is  a  ciystal  of  qoartz,  figured  by 
Dana,  in  which  the  interruptions  appear  to 
have  been  stromger  on  one  aide  of  tbe 
crystal  than  on  the  other,  the  result  being 
a  curved  form.  In  the  cryatal  of  pro- 
chluritc.  Fig.  15,  the  interrupting  cause 
seems  to  bavc  travelled  round  the  principal 
axis  in  a  spiral  direction. 

It  is  not  improbable,  however,  that  curves 
in  erystals  do  Bomctimes  indicate  a  real 
plasticity  of  material  at  some  etage  in  the 
fkistoi'v  of  the  crystal.  This  seems  espe- 
cially likely  to  have  been  the  case  with  the 
bent  prisms  of  VivianiU  and  of  Tov.rmaline, 
which  nre  found  in  almost  all  extensive 
collections.  A  great  many  curved  crystal 
aurfaeps  seem  to  be  immediately  related  to 
a  peculi.ir  internal  structure.  This  is  the 
case  with  the  curved  crystals  of  dolomite, 
Fig.  h,  where  the  cleavages  are  curved  as 
neil  as  the  "planes." 


UETALIHED  BEAKINGS. 
TT  is  a  remarkablo  instance  of  the  indif- 
-*-  ference  with  which  really  nsefu)  im- 
provements are  treated  in  this  country, 
that  mi>taline  has  not  been  more  generally 
adopted  for  beariugi  than  it  has  at  present, 
althoujfh  it  is  now  about  ten  years  since  it 
was  invented  by  Dr.  Stuart  Gwynn,  ot  New 
York.  During  the  last  five  years  it  has, 
however,  been  broughtinto  more  prominent 
notice,  and  in  the  United  States  may  be 
said  to  be  steadily  gaining  favour  amonctst 
engineers  and  maohiniats.  In  Tol.  XIX. 
we  alluded  to  a  new  material  for  the  bear- 
ings of  machinery,  which  was  exhibited  at 
the  Vii'nna  Exposition  by  a  Mr.  Cohn6,  and 
which  had  already  found  its  way  into  some 
of  our  factories,  notably  in  Manchester  and 
its  district.  Whether  or  not  that  is 
metaline  we  have  no  means  of  knowing,  bat 
it  wa.1  applied  in  the  same  way,  and  dis- 
pensed with  the  use  of  oils  or  grease. 
Hetaline  is  usually  described  as  an  anti- 
friction alloy,  capable  of  being  rsduced  to  a 
])nwd(>r  so  fine  that  it  will  pass  throagh  a 
sieve  with  15,000  meshes  to  the  inch.    By 


hydraulic  pressure  it  con  be  consolidated 
into  plugs,  or  other  shapes,  which  are  fixed 
in  the  ordinary  "  brasses."  If  we  are  not 
mistaken,  the  use  of  metaline  in  this  country 
will  date  its  most  rapid  increase  from  the  time 
when  Mr.  A.  H.  Bateman,  F.G.S.,  read  a 
paper  on  the  subject  before  the  London 
Association  of  Foremen  Engineers  and 
Draughtsmen.  The  practical  and  scientific 
manner  in  which  Mr,  Bateman  treated  the 
question  commends  itself  at  once  to  the 
attention  of  the  thoughtful  engineer  and 
mechanic,  and,  when  the  arguments  are 
backed  up  by  experimental  facts,  critics  are 
disarmed  until  thiy  have  themselves  tried 
the  new  material  and  found  it  wanting. 
The  bearing  surtnoes  of  machinery  have 
always  received  the  most  careful  considera. 
tioa  of  makers ;  fit,  material,  and  the 
means  of  lubrication  being  each  the  subject 
of  anxious  thought.  The  fit  must  be  accu- 
rate :  there  must  be  no  shake ;  it  must  be 
close  to  exclude  dust,  and  yet  not  so  close 
that  a  film  of  lubricating  material  cannot 
be  introduced  between  the  surfacea ;  and, 
Lastly,  as  no  mechanical  skill  can  produce 
auch  a  surface  as  a  few  weeks  of  actual  work 
will,  the  skilled  artisan  endeavours  to  leave 
the  hearing  in  auch  a  state  that  it  will 
most  surely  and  speedily  run  into  its  best 
possible  condition.  As  to  material,  the 
machinist  discovered  long  ago  that  rubbing 
surfaces,  when  formed  of  the  s.ime  metal, 
had  more  cohesion  or  friction  than  when 
Doving  part  was  of  a  different  material 
to  that  in  which  it  rested.  Iron  and  steel 
well  on  brass,  cast-iron  on  wrought- 
and  any  metal  on  tbe  alloys  known  as 
white,  Kingston,  and  Babbit  metal,  and 
phosphor  bronze — the  latter  being  a  very 
remarkable  alloy  in  many  respects.  For 
special  purposes  special  alloys  areemployed, 
but  when  the  machinist  has  done  all  that 
his  skill  can  accomplish,  and  carefully 
guarded  every  weak  point  by  the  aid  of 
expeiience,  the  user  of  the  machinery  has  a 
difficulty  in  discovering  the  best  lubricant. 
An  oil  or  grease  well  adapted  for  a  heavy 
bearing  is  not  suitable  for  a  light  one,  and 
the  lubricant  that  answers  excellently  for  a 
fast  speed  is,  as  likely  as  not,  all  but  useless 
for  a  slow  speed.  As  a  rule,  factories  and 
workshops  have  a  surplus  of  power,  but  Mr. 
Bateman  puts  the  lubrication  queation  well 
when  he  points  out  that  where  the  power  is 
sufficient  only  to  meet  the  requirements  the 
difference  between  a  suitable  and  an  nnanit- 
able  lubricant  means  on  inabiUt^  to  drive 
the  niachinei-y  at  all.  In  factories,  where 
there  are  very  large  numbers  of  bearing 
surfaces  in  the  machinery,  the  slightest 
excess  of  friction  at  each  bearing  involves  a 
very  seiioua  expenditure  of  extra  pawer. 
Thus,  to  take  Mr.  Bateman's  eiampleof  tbe 
moderate  excess  dmg  of  one  pound  on  each  of 
20,000  spindles  through  gummy  oil,  we  have 
a  driving  power  equal  to  not  less  than  ten 
tons  to  provide  beyond  what  would  be 
sufficient  if  the  oil  were  good  and  adapted 
to  its  purpose.  "What  wonder,"  be  says, 
"  that  on  a  Monday  morning  in  cold 
weather  it  is  a  difficult  thing  to  start  the 
machinery  at  all,  and  that  this  ten  minutes 
is  the  harvest-time  of  the  belt-makers  P" 

It  is  a  remarkable  but.  nevertheless,  well- 
known  fact  that  when  hard  steel  runs  in  a 
braas  bearing  it  is  invariably  the  harder 
metal  that  wears,  unless,  indeed,  the  steel 
journal  is  brought  with  great  force  upon 
the  brass,  A  familiar  instance  of  steel 
giving  way  when  rubbed  by  brass  is  seen  in 
the  pallets  and  escapement- wheels  of  a 
clock,  though  in  this  case  it  may  b«  that 
the  pallets  betray  the  wear  more  than  the 
teeth  of  the  wheel.  It  is  obvious,  however, 
that  in  the  majority  of  cases  it  is  better  for 
brass  to  wear  than  the  steel  or  iron 
journal,  because  the  former  is  more  easily 
replaced;  but  that,  after  all,  is  a  mere 
detail  of  the  workshop,  and  what  we  are 
more  imt«reBted  in  is  th«  oann  of  the  wear 


id  the  effect  upon  it  of  lubrication.   Ii- 
amined  under  a  microEcope,  the  snrfsen  rf 

both   journal  and  bearing,  even  when  old 
and  apparently  smooth,  are  seen  to  be  coin. 
posed  of  projecting  points  and  hollowi;  it 
follows  that,  unless  there  is  a  film  ftf  oilto 
be;ir  the  journal  off  the  brass,  the  utiou 
will  be  similar  to  that  of,  say,  a  dead-smooth 
file.     If  the  lubricant  is  absent,  we  get  fint 
"  cutting  "  from  the  accumulation  of  fine 
particles     of      metal,      and      subsequently 
"  firing,"  which  involves  thedestrnctioDof 
the  bearing.     All,  then,  that  oil  or  greu« 
does  is  to  form  a  thin  film  between  the  two 
rubbing    surfaces — a   sort  of    skin   whicQi 
prevents  the  contact  of    the  microscopic 
points  on  the  journal  and  tbe  bearing,  and 
enables  the  moving  pirt  t«  run  :n  ittits- 
tionary  rest  with  the  minimnm  of  frictioD. 
The  object  of  the  metalined   bearings  i^ 
instead  ot  placing  a  film  between  the  t«o 
surfaces,  to  smooth  off  tbe  points  and  pro- 
duce such  a  degree  of  uniform  smoothneti 
that  contact  between  the  journal  and  tlie 
bearing  is  complete,  over  at  least  half  the 
circumference  of  the  joumaL     The  gresler 
tbe  amount  of  surface  in  actual  contact  the 
better,  because  then  there  is  less  likehhood 
of  dust  or  dirt  getting  in.  According  to  tha 
only  analysis  of  metaline  with  which  we  an 
acquainted  a  sample  was  found  to  contain 
lead  32-40,  zinc  20-07,  copper  ST'S,  tin  I'Si, 
carbon   18'89,  silica  6'44.  lime  3'96,  ferrin 
oxide  3'94.  alumina  2*53,    magnesia  1'99, 
paraffin  4-98,  and  a  little  moisture.     Some 
of  these  substances  may  be,  no   doubt  an. 
accidental  ingredients ;  but  in  the  procesi 
of  manufacture  the  alloy  is  reduced  toi 
very  fine  powder,  and  then  forced  into  small 
steel  moulds  ao  as  to  form  plugs  of  a  muTt«r 
of  an  inch  in  diameter  by  the  same  in  length 
*jr  use  in  large  bearings,  but  only  about  a 
ighth  of   an   inch   in   diameter  for  small 
bearings.    These  plugs  are  inserted  in  the 
face  of  the  besrings  by  sink ini{  holes  ot  the 
exact  size,  so  as  to  insure  a  tight  fit  without 
damaging  the  plugs.     Tbe  holes  are  bond 
by  means  of  a  "tit-drill,"  which  leaves  a 
^t  bottom,  and  the  plugs  are  left  staodiig 
up  slightly  above  the  surface,  being  set  IB 
by  a  tap  from  a  jeweller's  hammer,    Tbty 
are  arranged  in  hnes  so  as  to  break  joint, 
and  so  thicklv  that  about  10  plugs,  Hn.  ia 
diameter,  will  be  put  into  a  square  inch  of 
surface.      The    projecting    ends   are  then 
roughly  filed  off.  and  the  journal  left  with  a 
loose  fit  at  starting.      At  first  the  brasae* 
will  heat,  but  as  the  plugs  are  worn  th« 
powder  rubbed  off  polishes  the  surfaces  of 
the  steel  and  brass,  produciiue;  a  truly  aocn- 
rate  fit,  so  that  there  is  nothing  left  to  t«sr 
or  cut,  and  no  dust  can  find  its  way  in  be- 
tween the  moving  part  and  its  seat    As 
eooD  as  auch  a  surface  is   produced  tbe 
bearing,  if  it  has  heated,  will  soon  cool 
down,  provided  it  is  properly  proportiooad; 
'    '   on  no  account  must  oil  or  water  ba 
^  .     litted  to  touch  the  metaline,  nor  vag 
the  brasses  be  opened  after  starting,  orwhiM 
hot.    It  is  certainly  eight  years  ago  sines 
metaline  was  introduced  to  the  notioe  of 
British  machinista,  but  so  conservative  ars 
they  that  most  machines  are  still  made  in 
the  old-fashioned  style.    The  first  cost  ia 
about  6d.  an  inch  of  surface,  but  that  sm, 
large  as  it  may  seem,  is  soon  recouped  hr 
the  saving  of  oil  and  labour,  and  the  avoid- 
ance  of    the    danger    from    fire    which  is 
believed  to  appertain  to  tbe  uae  of  oily 
waste,     Mr.  !feteman  stated  tbtat  he  knew 
of    main   shafting  (SJin,)  whi^iih  hod  been 
running  at  150  revolutions  a  n»inute,  and  a 
lathe  head at2,000,forsomemodths, without 
a  drop  of  oil  or  other   lubriciint.     But.ii 
the  United  States,  a  speed  of  H,800  revoln- 
tions  and  upwards  per  second  jhas  been  rm 
for   a  long   time   with   satis^MUon  to  tbe 
owners  of  the  machinery ;  iii^d  in  ths  neigh* 
bourhood  of  Manchester  tb  ,en  are  eevenl 
calender  rolls  with  pressu  r^  raaging  up  to 
30  tons,  and  many  hun^^jgd  feat  of  larg* 
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Hang,  which  haTe  for  some  tliree 
feaxa  been  running  on  metalined 
Mid  Mr.  Low,  during  the  disons- 
xA  that  a  lathe  head-stock  with 

bearings  had  been  running  con- 
r  at  Woolwich  for  nine  hours  per 
the  rate  of  2,000  revolntiona  per 
or  a  total  of  320  honrs.  With  the 
I  of  a  alight  heating  at  the  start, 
ir  a  qaarter  of  an  hour,  it  has  been 
perfectly  cool  without  any  lubrica- 
.tCTCr ;   for,  aa  iriplained  above,  the 

is  not  a  lubricant  in  the  sense  in 
B  apply  that  term  to  oil  or  gr^se. 
aline  was  some  years  ago  eihihited 
jfficea  of  the  company  in  High 
,  bnt  it  can  be  obtained  of  the 
n  Mttaline  Oompany.  New  York. 
temim  has  done  a  service  to 
its,  mechanics,  and  manufacturers 
«ent  papers  on  emery-wheels  and 
,  inventions  which,  however  slowly, 
i>pe  steadily  coming  into  use. 


OUHP0WDER.-II. 
Jobh  JosiPH  Laki,  F.M.S. 

'onurh  oftlu  Oriiumce  Vtpartnmi. 
ampoaitioa  of  gunpowder  varia 
jient  couatries  and  with  different 
,uTers,  and  also  according  to  the  use 
it  is  intended  to  be  applied.  The 
:  are  atomic  and  theoretical  proper. 
b  come  the  nearest  to  its  compontion 
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The  piMsnre  under  which  the  prodacte  are 
iJeveloped  affects  the  reentts.  Carbonic 
mhydride  ioereases  when  the  pievure  is  in- 
.Teased  and  carbonic  oxide  decreases.  The 
•olid  products  shew  greater  variatioB. 

The  weight  of  a  grain  of  gunpowder,  accord- 
ing to  Ga;  Lusaac,  is  equal  to  09  of  an  equal 
hulk  of  water.  This,  however,  varies  accord- 
ing to  quality. 

Observers  differ  very  much  aa  to  the  amount 
of  heat  resulting  from  the  combustion  of  gun- 
powder.   According  to  Bunscn  and  Schinecb- 


prudnctB  of  gnnpowdf 
msiderably,  and  are  i  . 

leoTT  would  indicat«.  The  late  Sir  Jolin 
■ne  gave  the  following  aareenlts  of  the 
(  of  eleven  satopIeB  of  merchanta"  blast - 


should  be  oondemned  if  this  absorption  reaches 
the  extent  of  1  per  cent.  Hardnees  increases 
Ihe  dombility  of  gunpowder.  GUring  U  not 
necessary,  but  proteota  it  from  damp. 

The  projectile  force  is  proved  by  means  of  a 
Sin,  Qomer  mortar,  which  has  a  wmioal  cham- 
ber. Great  nicety  U  required  in  placing  the 
bed  boriaontal  and  laying  the  mortar  at  an 
angle  of  45'.  From  thig  a  nioely  turned  68- 
poundet  ahot  is  propelled  by  2oi.  of  powder, 
placed  carefully  in  the  bottom  of  the  chamber 
by  means  of  a  f  onnel,  anil  &re<?  by  a  piece  of 
quick  match  in  the  vent.  The  average  of  three 
discharges  is  taken  to  indicate  the  force  of  the 
powder  in  this  respect.  Care  must  be  taken  to 
observe  that  the  mortar  does  not  get  materially 
heated,  otherwise  the  proof  will  be  too  high. 
New  larice-grained  powder  should  give  about 
270ft,  Theforceof  gunpowder  depends  on  the 
elastioity  <>t  the  gaaee.  and  the  greater  or  leas 
'  iity  with  whloh  these  are  developed. 
hen  powder  is  thus  proved  there  are  some 
precautions  to  be  obaerved.  The  mortar  most 
be  well  sponged  after  each  round,  and  well 
washed  out  and  dried  after  the  proof  of  each 
sample.  The  teaiperature  of  the  metal  mnat 
also  attended  to,  for  I  bave  witneaaed  itriae 
„.  irregularly  and  rapidly  that  the  bnsEnees  has 
had  to  be  atopped  nnlil  the  piece  csoled.  The 
reason  of  this  will  be  aeen  by  placing  a  board  a 
short  diatanoe  in  front  of  the  mui^e.  When 
the  piece  ia  cold  a  conriderable  quantity  of  un- 
conanmed  grains  will  be  found  to  have  iMen 
discharged ;  but,  when  the  mortar  has  become 
heated,  the  quantity  of  this  nneontnmed  pow- 
der is  materially  lessened,  and  with  sufficient 
heat  disappears  altogether. 

Wben  we  apeak  of  "atrength"  as  regards 
war  powder,  the  power  of  dlacharging  a  pro- 
iectila  a  distance  ia  meant.  There  la  another 
kind  of  strength  that  ia  quite  difle^en^  result- 
ing from  the  loo  rapid  evolution  of  the  gaaes. 
Hence  the  necessity  for  having  it  of  a  larger 
grain,  known  as  L  G,  for  cannon,  and  onr  new 
monster  gnus  have  compelled  the  manufacture 
of  pebble  or  prismatic  powder,  to  reduce  the 
rate  of  oombnation  whilst  the  enormous  pro- 
jectiles employed  are  moving  out  of  the  piece. 
The  effect  of  a  too  rapid  eTOlation  of  the  gwes 
may  be  exemplified  by  the  case  of  fulminating 
sUver.  two  or  three  grains  of  which  wUl  bunt 
an  ordinary  gnn-barrel,  Satten  the  leaden 
bullet  aa  with  a  hammer,  and  yet  project  it  a 
very  little  distance,  ao  that  the  power  of  the 
gasee  is  spent  in  overcoming  the  inertia  of  the 
halt,  and  very  little  reuaius  for  tiie  projection 
of  it 

The  "  agneeastec"  of  the  Hindus,  a  kind  of 
rocket,  haa  already  been  referred  to,  and  we 
cannot  leave  this  subject  without  some  further 
remarha  on  these  miasilee.  Congreve's  rocket 
is  the  one  trcst  prominent  in  the  British 
service,  hut  Sir  William  never  laid  claim  to 
originality  in  the  matter.  They  were  well 
known  in  Einduatan,  and  in  the  "Hemoira  of 
Eradut  Khan,"  a  Hindu  nobleman,  translated 
by  Captain  John  Bcott,  of  the  Company's 
Service  (London,  1786),  "  a  rockefs  flight"  is 
frequently  given  m  a  measure  of  distance. 
The  translator,  in  a  note  at  page  36,  aaya : — 
"The  rocket  in  India  ia  used  in  war,  and  the 
ohamber  being  made  of  iron  does  execution 
wherever  it  atrikes,  but  cannot  be  sent  in  true 
direction  i  it  wUl  reaoh  from-300  to  400  yards." 
The  rockets  used  in  the^ervice  do  not  at  all 
•me  up  to  the  ideas  formed  of  them  by  Con- 
greve,  bnt  they  are  ao  erratic  that  larger  ones 
ore  at  present  impossible.  Should  any  means 
be  discovered  by  which  their  flight  can  be  oon- 
KoUed,  other  results  might  be  obtained. 

Bnt  what  Congreve  contemplated  as  regards 
ilae  has,  acoording  to  Colonel  Symes,  been  for 


^  of  sporting  powder   evolved   < 

lufficient  £eat  whilst  burning  to  raiae  the  tern-    ^ 
perature  of  an  eqoal  weight  of  water  to  6W5°   i 
b.,  after  allowing  for  oorrectiona.    The  same 
give  the  temperature  of  the  flame  at  2.993°  C.      ( 

There  ia  also  a  great  divergence  as  to  the  ( 
ipace  occupied  by  the  gases  resulting  from  the  e 
x>mbuatiouol  gunpowder. 

The  quality  of  gunpowder  is  tested  n 

Place  a  dram  on  a  piece  of  clean  wlitjng 
paper,  and  fire  it  with  a  red-hot  wire.    If  the   i 
powder  be  good  the  flame  will  aacend  quickly   i 

nith  a  good  report,  the  paper  will  be  free  from   ]  _  ^    ,     -- 

white  specka,  and  no  holes  will  be  burnt  in  it.  stzikingly  grand.  The  cylinders  of  the  rockela 
When  fired  on  a  clean  sheet  of  copper  no  foul-  were  trunka  of'  toeea  Sft.  or  Sft.  In  oircam- 
ness  should  be  left.  These  are  goodteatein  ferenoe;  these  were  bound  by  strong  ligatnrea 
skilful  and  honest  bands,  but  by  manceuvring  to  thick  bamboos,  ISft.  or  90ft.  in  length.  They 
or  nnskilfuloess  will  not  yield  a  correct  result,  rose  to  a  great  height,  and,  on  descending, 
Goodpowderisofadark  elate  colour,  thegroina  emitted  various  appearances  of  fire  that  were 
do  not  cohere,  and  poeaess  a  certain  firmueia  very  bnatifnl."  At  p.  48E,  referring  to  yet 
well  known  to  the  practised  examiner  when  it  larger  rockets,  he  aays. — "The  trunks  of  trees, 
ia  robbed  l>etween  the  thumb  and  finger.  Old  bored  in  the  manlier  of  a  pump,  were  used :  the 
and  deteriorated  pnwder  becomes  brown,  and '  cavity  of  the  ejlinder  9in.  or  lOin.  in  diameter, 
bad  powder  a  decided  "  foiy  "  colour.  It  the  wood  Sin.  thidk,  and  length  from  12ft.  to 
should  not  absorb  more  than  12oz.  of  moiitore  SOft."  Some  of  these  rockets  are  said  to 
per  1001b.  when  exposed  to  the  atmosphere,  and  :  weigh  bom  1,000  to  B,000  pounds. 


exceeded.     At  p.  ITS  of  his  "  Embasey  to  A^ 
he   says  :  —  "  The    display   of    rockets   i 
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<rf  cxMiitiijB,  TIm  erimiiwl  briatf  boand  to 
<M*  it  ia  diMihMMd  peipemilicaUrif,  or  ■Iodc 
tb«  fiMnd.  kad  tb«  DBfortiuut*  CMAtiiM  ii 
tbna  pnt  to  ilaatli  in  >  moat  cruel  nuBBer. 

It  i*  not  intendad  to  mitar  opm  the  mB' 
tiietUioa  of  ftr»  Brme,  bat  one  or  twoeorioeitiei 
in  ordsuiee  DMy  t>*  mentioaed,  ••  the  "oresn 
Itua"  of  the  fonrtemth  century. eonitfueted i n 
three  tien  to  thmv  140  b«lle  at  once :  iteam 
(pnw,  ftlloded  to  hj  DeoTi  Papin  in  16SS,  and 
ft  teTolviBg;''partablegnBOr  maeliiDe.ealledft  . 
Defence."  ItnainoBntcdoiiktripod,  andlud  I 
ft  lin^le  band  and  a  rotating  chamber.piece  i 
containing  eii  or  more  ehamben  for  chargei.  ' 
When  th«M  wcm  all  diachargad  the  ehamber- 
jrieoe  coold  be  nneereired  and  removed,  and  » 
chanted  one  pat  in  ita  phuw.  The  patentee 
proTtded  cbanben  and  boUeta  of  vftriona 
■ha^,  aome  "for  ebooting  ■qaan  ballela 
•KaiMt  Tnrke,"  and  othen  "for  ihooting 
TDimd  tnilleta  againat  ChciitlBn*  1" 


glned.  C  ii  a  itiek  of  gaa  earboa,  aboat  one 
inch  kmranda  qaart«r  of  aa  inch  thick  in  ita 
neatest  diameter,  reatinK  bj  a  point  in  a  cap 
bi^  DMde  in  the  lover  block,  B.  Theae  bloeki 
are  of  gna  earboa,  and  are  attaehed  to  the 
Bonndbaaid,  8,  thirmgh  which  the  viiee  peaa 
and  enter  their  enbaUace.  The  gaa  carbon  ii 
prefeisblj  tempered  in  msiciuy.  bat  it  ia  not 
ftbsi>1itt«l7  neceaauy :  ao  that  irith  a  few  bita 
of  retort  acala  and  two  piecea  of  wood  those  who 
ba*e  ft  tdephiK*  and  a  battery  may  make  the 
moat  eenaitiTe  aconatieal  initrament  yet  in. 
ranted,  not  excepting  the  hnman  ear,  for  the 
le  render*  andlble  aoondi  that  would 
te  inappreciable  by  the  ear,  and,  in  the  word* 
of  Prof.  Hnghea,  we  may  now  hear  the 
"  beating  of  a  pain,  the  ticking  of  a  watch,  or 
the  ttftmp  of  ft  fly  "  ft  faondred  milea  away. 
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ananirement,  except  the  lem,  A.  hai  i 
jiutable  apring  to  increaae  or  deoau 
preaanre,  according  to  ita  naea;  and  the 
B,  coniiati  of  two  aepftnte  piaoea  of  piu 
Eoal.  the  apper  one  nmply  ftttaehed  1 
lower  one  by  a  hinxe  of  paper.  Wit] 
l&tter  arru^ment  the  fineat  inflerinm 
bnman  Toice  become  perceptible.  Indi 
Toicea  are  clearly  diatingiiiahahle,  ■ 
beeomea  an  aboolately  perfect  lepradud 
the  Boanda  apoken  ir  '*        -   - 


W^ 


TNth» 
Xoftl 


PR07.  HOaEZS'  TELEPEOFZ. 
le  aaneaed  iketcfaea  we  illiutrftte  aome 

if  theapparatna  employed  l^  nof.HDEhee 
in  hi*  reoent  oiperimenta  on  aonorona  nbn- 
tiotw.  Hla  pftper  (aee  p.  285)  will  Iuit«  made 
oar  readen  hniliar  witJi  tlie  prindple  of  hi* 
ditcorery,  aofar  m  it  Ic  nnderitaaa,  ftnd  we 
bftve  now  only  to  etve  a  brief  deaeripUon  of  the 
•imple  appatatoabe  employed,  which,  it  will 
*-  "1  be  readily  made  by  any  one.    ' 


ing-waz.  Wire*  from  each  m^M  a  dtenit  with 
ft  bftttery  and  a  gali«nometer,  which  latter  ia 
fonnd  to  be  deflected  when  a  atnun  ie  pnt  on 
the  glaei  tabe,  either  tending  to  elongftte  or 
to  rompreaa  It.  The  deOaction  it,  of  coarM,  in 
opposite  direotlona.  We  need  not  hem  inqnire 
whether  or  not  the  ezplanfttion  niggeated  i* 
trne,  for,  aa  a  matter  of  hct  dlaoOTerie*  foUow 
oneanothw  ao  qaickly  Dowadaya,  that  the  bypo- 
thnia  of  yeiterdfty  la  frequently  deetcoyed  by 
the  fiicta  of  to-morrow,    I^c^.  Hughea  ceem*  to 


iple 

.. (a  chlld'a  moneybox  with 

end  knocked  ont).  The  apporfttiu  it  re- 
preaented  by  Vlg.  1,  bi  which  the  glaaa  tabe 
(about  Sin.  hmg  by  tin.  in  diameter)  it  teen 
affixed  by  twllng.wax  to  •  MMnfttinfr  chamber 
made  of  thin  pine.  One  wire  leada  through  a 
bftttery  to  one  pole  of  the  telephone,  and  the 
other  goae  direot  to  the  other  pole.  Speech 
and  tong  nttwed  at  the  mouth  of  thiareaonat. 
ing  chamber  are  delivered  with  anrprlaing 
Tolume  by  the  Bell  telephone.  Such  >  i«eolt 
having  been  obtained,  it  beooame  tdritable  to 
atoertaiD  what  waa  the  bett  matMial,  and  then 
Prof.  Hughea  dltooveiea  that  almott  anything, 
Bot  faomoganeont  in  ita  nature,  would  antwer 
tlie  purpoee ;  but  aa  ezpIiUnad  on  p.  296  the 
graateat  annoeta  waa  attained  by  meant  of 
willow  charooal,  the  porea  of  wbidi  oontained 
mereury  in  a  atata  of  fine  divialon.  At  a 
matter  of  faot,  however,  any  maehanloo]  ttruo* 
tore  oontafaing  a  goad  many  Jolntt  wonJkl 
appear  to  1m  otpahle  of  beoouii^  a  tiMunitter, 
and  in  Kg.  2  wa  illDateftte  pertiapt  the  most 
amniing  of  the  dlaooveriea  made  by  Prof. 
Hughe*.  Two  of  th«oomDH»  wire  naUt  leoored 
by  aaaUng-wftK  to  •  piaoa  of  board,  and  oon- 
naet»d  by  wire*  with  the  hattary  and  the  tele- 
phone, from  ft  reeling  pUoe  for  another  nail, 
which  when  in  the  Mition  indioatad  it  a  eenai- 
tiTe trantmltting  telephone,  the  llttla  rail  c«m- 
mnnicatlng  to  it*  feUowt  the  vlbrationa  It  le- 
eelvee  fran  the  word*  or  the  notaa  it  bears. 
The  Tory  timplidty  of  tUaappantna  sivea  the 
■nbjoot  an  lilr  of  rldicoloameta,  vl&fa,  how- 
aver,  it  ipeedily  auppreaMd  by  on*  olaatotiiah- 
Bent  when  the  effeota  are  appneial«d.  The 
afleot  i*  improved  by  the  nae  of  10  or  EO  nail* 
built  np  log.faat  fB*hlon,  aa  Prof.  Hughe*  ez- 
plninmi,  but  after  all,  the  material  tor  further 
azpoduient  will  undoubtedly  be  gaa  carbon, 
bei'iiiiaoitdoeanotozidite.  InFig.  8  weillua- 
tmtu  n  microphone  of  the  timpleet  kind.  7  li 
a  baieboard,  to  which  a  thin  aoondboaid,  S,  ia 


The  above  form  of  microphone  la,  however, 
too  oenaitiva  for  ordinary  uae,  aa  it  take*  up 
every  eonnd,  produolng  a  paademoniom  ol 
tonudi  in  a  comparatively  quiet  room. 

In  order  to  hear  the  tramp  of  a  fly,  the  micro, 
phone  ia  oonttruoted  as  in  Fig.  i. 

A,  Btiok  of  carbon  (pTeterably  the  round 
oompreeted  pencil*  uBed  for  electric  light), 
pivoted  on  ita  tiraaa  support  Bt  C,  and  reating 
by  the  Blight  pieeanre  of  ita  weight  upon  - 


email  block  of  metalliaed  charooal  (blow-oipe, 
box  wood,  or  any  hard  conducting  charcoal  will 
aerve) ;  the  wira*  are  eoimected  to  the  pivot 


_  jpport  at  C,  and  charcoal  B.  Tlii*  Btrocture 
ii  faatened  to  any  amall  board,  D,  of  pine,  iin. 
thick.  Sill,  or  4in.  equare.  Tbi*  will  alto  trajia- 
mlt  perfectly  articiilate  apeeoh  if  BpokeD  to  not 
cloaer  than  1ft. ;  it  loader  tonei  are  dealredput 
a  amall  weight  on  A,  and  apeaik  within  a  I** 
Inchea  of  the  mlonipbone. 
The  tebpbone  tMumittar  ia  a  twj  ilmQaT 


EBITPTIONS  AVD  EABTHaUAEI 
THE  TEAS  1877. 

HILE  the  advantage  in  etatari 
volcanic  phenomena  fully  i^peai 
■rliere  the  data  of  aeveral  yeaia  are  eon 
a  anrTey  of  the  phenomena  of  me  y< 
pnaenta  many  pinnta  of  intereat.  In  a 
number  of  Xalffartehtr,  M.  Pneht 
inch  a  (iirvey  for  the  year  1S77,  from 
we  take  the  following  : — Five  erapti 
dilterent  rolcanoee  occurred  during  thi 
The  eruption  of  the  South  American  i 
Cotopaxi,  laating  from  2Eth  to  S8th  Jul 
a  reftular,  and  (for  thia  volcano)  very  i 
teriatie  courae.  From  the  phenomena 
be  dengnated  aa  an  ashea  and  mud  er 
Thoogh  the  opinion  of  Humboldt,  that  thi 
American  volcanoee  produce  no  lava,  h 
been  ahown  to  be  erroneooe,  and  Cotop 
gave  a  large  Btream  of  the  sabatance  ii 
there  are  atill  huxe  qoantitiea  of  aahe* 
out  by  thit  rolcano  without  lava.  Hud  ■ 
are  frequently  aaaodated  theiewith,  a 
doe  to  various  cauBeB.  They  wrough 
devastation,  eapecially  in  the  valleys  ol 
and  Tnmbaco,  and  in  the  former 
hundred  men  periabed;  the  aahfta  sprea 
the  air  changed  the  day  into  denae  nigl 
en  penetrated  into  the  interior  of 

A  moet  remarkable  eruption  of  181 
place  on  the  island  of  Hawaii.  Twioi 
rupted,  it  found  a  path  tor  itself  u 
different  places — thereby  ahewing  thati 
the  tame  aunrce  of  eruption  may,  accor 
the  time  and  drcnmBtajices,  lue  anj 
channels  preeent  in  Hawaii  I 
buret  The  first  portion  of  the  erupt 
peared  for  6  houra  on  the  14th  of  Febnu 
amsJl  aecondajy  crater,  near  tbe  top 
Mauna  Loa,  and  was  diatinguiahed 
magnificent  pine-like  form  of  the  col 
amobe,  which  was  estimated  to  risi 
metres-  On  the  Slth  of  February  the 
act  occurred  in  tbe  bay  of  Ealukeokua, 
of  the  murder  of  Captaii 
There  was  also  a  aubmarine  eruption 
two  days,  in  the  middle  of  this  bay,  i 
sorrouDded  by  pro-historic  volcanic  fii 
On  the  4th  of  Uay,  the  eruption  agui 
ite  ordinary  outcome  through  the  long  ai 
lake  of  lava  of  the  Eilauea.  Then  a] 
more  the  grand  spectacle  of  loft 
tain*  of  lava,  which  has  only  been  witni 
tJiia  giant  crater.  In  the  apace  of  li: 
fountain*  of  lava  sprang  up,  now  he: 
there,  out  of  the  large  cauldron, 
numerooB  were  the;  tbab  at  one  time  mc 
fifty  were  observed  in  action  at  once,  ( 
^em  being  aa  high  aa  30  metres. 

The  third  eruption  was  that  of  tbi 
Japanese  island  volcano,  Oiwhima,  fr 
January  to  6th  or  7th  February. 
noiaea  and  dreadful  earthquakes  aooon 
especially  the  large  eruption  phenomeni 
20th  January  and  4th  and  6th  Febinat 

On  the  11th  of  June  an  ontbutst  ooanr 
hitherto  almost  nnkoown  volcanic  re 
Colorado,  South  California,  about  60  1 
milee  from  Fort  Tama.  As  little  know 
aubmarine  eruption  which  took  plaoe 
ISth  of  June  on  the  coast  of  Paru. 

The  number  of  earthquakes  in  1877, ' 
U.  FochH  had  information,  was  lOO^thi 
about  the  average  number  obtaiiW  I 
obtervationa,  extending  over  tl:pM< 
They  are  distributed  as  follclfwi  o 
seasons :— Winter  (Dec.,  Jan.,  Wtb.],  3 
qnakes ;  Spring  (March,  April,  ^Ibf),  I 
quakee;  Summer  (June,  Jaly^gfiag.),! 
quake*  i  Autumn  (Sept.,  Octu  Jlov.l. ' 
quakee.  On  fifteen  days  "Cjll^^  Otl 
occurred  in  different  places.  "^ 
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un  NKJoiu,  Boch  as  Pera,  Bolirift,  Tokio 
in,  and  the  island  Oosbima.  were  visited 
"tb  quake- periodi,  coniistiiig  of  a  large 
lof  shockt  and  concnsmoiiBi  now  weaker, 
troaKsr,  while  other  pLu:ea  were  re- 
ly *iaited  by  earthqaakea  which  were 
iied  by  lon^  periods  of  rest.  Among  the 
nay  be  ^>eafled  thefoUowloK' — Western 
aid,  2nd  and  lOth  Jan. ;  Jndanbn^,  4th 
7th  and  28th  Deo. ;  Forest  in  Steiennark, 
ui.,  eth  3«pt. ;  Battenberg  in  Tyrol,  8th 
lltb  Oct ;  Bad  FOIer  in  Steiermark,  4th, 
th  and  EGth  April,  12th  Sept  i  Callao, 
.pril,  lith  Hay,  9th  Oot. ;  West  Switier. 
»d  Hay, 8th  Oct,  30th Nov.; Lisbcoi,  lit 
h  Not..  SSnd  Deo. 

earthqnakee  in  Switierlaad  had  »  re- 
ble  extant  ;thB&ratof  them,  onSndHay, 
e  to  haTS  pMsed  ontwards  from  the  lake 
rich,  and  to  have  reached  eastward* 
L  GUras  uid  St.  GUlen,  westwards 
MQfalhaoBen  in  Alaace,  nortbw*rds  iBto 
Lck  Forest.  More  violent,  and  still 
renas  the  earthqualae  on  8th  Oot,  which 
ongeet  in  Qeneva  (so  that  t.g.  chimneys 
brown  down),  and  which  passed  from 
ir  the  Cantons  of  Geneva,  Waadt,  Wallis, 
iKteL  Freiburg,  Berne,  and  Baselland. 
nd  Switzerland  it  was  traced  is  the 
.  departments  of  DrAme,  Is^,  Bhone. 

Au,  Jnra,  Donbs,  and  in  the  Belfort 
;  aa  alsoat  UUhlhansen  inAlaaoe.  The 
on  WMtwaids  was  thus  much  further 
istwards,  where  the  Alps  seem  to  have 
d  it,  for  only  the  flat  and  hilly  canton 
a  were  affected  by  it,  and  the  movement 
kted  only  in  the  broad  Rhone  valley  into 
pine  region  proper,  as  far  ss  Sitten, 
the  more  remarkable,  because  the  Jura 
offered  no  obtlacle  to  the  extension 
ids.  The  greatest  width  of  the  strip  of 
[feeted  between  Lyons  and  Sitten  was 
:00  kUo metres,  the  greatest  longitudinal 
on  from  Valence  to  Muhlhausen  337km. 

extensive  earthquake-regions  of  lands 
lave  few  earthquakes  belongs  the  shock 
Ipril,  in  the  eastern  Alps,  which  reached 
wer  Steiermark  to  the  lower  part  of  the 

most  violent  earthquake  of  the  period 
d  on  the  9th  May,  on  the  west  coast  of 
Lnerica.  Both  in  its  coarse,  and 
Buying  phenomena,  it  had  a  remarkable 


ion  lay  in  the  desert  of  Alkama,  where 
U  harbour  towns  of  Cobija,  Autofagi    ' 
la,  and  others,  were  almost  entire!; 

The  movement  was  propagated 
>Ter  the  greater  part  of  Bolivia.  The 
ion  of  the  ground  was  fallowed  by  a 
of  tube  sea,  a  so-called  earthquake- wave, 
nought  great  devastation   along   the 

Bonth  America.  In  Cbanavaya  the  sea 
ck  at  first— in  all  other  places,  the  high 
1  some  cases  reaching  SO  metres)  seems 
been  first  observed.  This  hill  of  water 
Tver  the  fiat  coasU,  and  left  frightful 
itB  track.  In  Iquiqna  600  men  perished 
nandation.  InChanavaya  the  nujority 
inhabitants  saved  themselves  by  flight 
ligher  points,  but  even  there,  through 
1  of  the  water  to  the  ridge  of  the  hfll, 
st  their  lives.  The  ships  in  the  different 
e  were  partly  driven  against  each  other, 
teredort^im  a  way  from  their  anchorage, 
led  by  the  wave  on  to  the  sand.  At 
.J,  far  inland,  half-bnried  in  sand, 
:h  American  steamer,  Wateron,  which 
n  carried  thither  by  the  earthquake 
LB68 ;  the  wave  of  gth  May,  1S77,  lifted 
in,  and   carried  her  2}  km.   further. 

Mejillones,  Tocapilla,  Sampoca  (70 
rom    Iqnique).  and   Arica  are  almoat 

destroyed.  HusxiUos,  Iquique,  Hoi- 
nd  the  Chilian  harbours  of  Chero  and 
■nflfered  much.  The  action  of  this 
ended  from  12°  to  32°  south  latitude. 
arthquake-wave  was  propagated  over 
B,  Mid  especially  affected  the  Sandwich 
wlMra  the  town  and  bay  of  Hilo,  on 
i  floaat  of  Hawaii,  were  most  devastated. 
the  M*  drew  baek,  and  then,  about  an 
■r,  nMbed  far  inland,  as  a  steep  hill 


THE  LATH£.-y. 
By  Fbid.  Hoffmann,  Engineer. 

THE  handle,  to  reverse  the  saddle,  shonld  b(- 
plenty  long  enough,  w  the  saddle  often 
gets  stack  so  fast  from  rust  that  it  is  next  U- 
impossible  to  move  it  If  there  fs  a  gap  in  th<. 
latlie,  care  should  be  taken  that  the  rack  a 
out  so  far  that  the  pinion  does  not  oom 
the  end  when  the  saddle  is  moved  np  next  to 
the  faceplate.  Of  oonrte,  the  leading  s 
most  be  ODtiide  the  radius  of   the   gap. 


^/  O./ 


/'/C.e 


regards  the  saddle,  it  shonld  have  plenty 
of  room  for  flxiug  on  stays,  foi  sliding 
long  shafts,  and  alould  have  gutters  for 
clamping,  and  for  what  is,  perhaps,  more  use- 
ful, far  imtting  the  end  of  the  carrier  in.  (See 
Fig.  1.)  A  word  about  carriers  in  passing ; 
the  screw  should  be  steel,  with  an  eye  for  a 
steel  tommy-bar.  Although  it  is  very  awkward 
to  have  the  screw  too  long,  yet  it  should  be 
long  enough  to  take  up  any  diameter,  however 
small.  They  are  very  good  when  made  of 
"  >able  cast  iron,  or  cut  out  of  the  solid  in 


wroaght  iron,  bnt  when  they  are  foiled  tbey 
oflwi  appear  with  a  crack  at  tbe  top  and 
bottom  (see  Fig.  8),  which  looks  very  bad. 
Sometimes  oarriera  bm  made  sqnara  inside,  for 
driving  mandrels  with  aqoan  ends,  and  tope 
for  making  chasers.  As  a  general  rnle,  small 
work  that  has  a  hole  in  the  middle  (see  Fig.  8) 
is  turned  best  on  a  mandrel— snch  as  brushes, 
glands,  flanges,  &0.  The  mandrel  should,  of 
oonrs«^  mn  trae,  not  merely  to  turn  out  work 
true,  but  because  in  tnming  flanges  and  glands, 
it  is  impossible  to  torn  the  work  clean  luid  not 
leave  a  fln  (if  the  mandrel  is  oottme}  withont 
sending  the  knife  tool  right  into  tiie  mandrel 
(see  Kg.  4) ;  Bad  any  one  that  has  handled 
tnneh  maehineTT  knows  the  VBlneof"Aarat;«iaf" 
or  taking  off  the  flns  and  bnrrs  to  prevent 
them  scratching  Uie  hands,  and  in  the  case  of 
glands  cutting  the  piston-rod,  and.  In  oil-enpa 
and  bearings,  the  Anns  finding  their  way  in.  A 
mandrel  table  is  a  very  useful  thing.  It  is  a 
oaat-iron  table,  with  a  round  hole  at  the  top, 
which  may  be  flJled  up  with  cast-iron  bushea 
till  the  hole  is  a  liltla  larger  than  the  mandMl. 
A  wooden  mallet  should  be  nsed  (Fig.  &)  for 
driving  in  mandrels,  and  to  save  using  very 
large  mandrils  for  flanges,  a  dummy  flange  ia 
hammered  first  on  to  the  mandrel,  which  in  its 
turn  ia  fastened  into  the  bore  of  the  flange. 
In  turning  SDch  things  as  crank- handles  (see 
Fig.  6),  if  the  tool  is  not  quite  sharp, 
a  ridge  of  little  dents  wilt  appear  where 
the  tool  enters  the  work.  The  same  thing 
happens  in  tnming  oval  glands,  where  the 
omers  must  generally  be  left  quite  square, 
n  turning  brass,  if  the  tool  (see  Fig.  7) 
■  at  all  blunt,  the  rubbing  of  the  tool  will 
produce  heat  enough  to  turn  the  oopper  in  the 
braas  qoite  blue.  Brass-turning  should  not 
have  U^tleaden  bluish  tint,bntshould  be  clear 
cut  all  over.  Brass  has  more  of  the  nature  of 
tnming,  and  as  it  is  very  soft  can 
be  tamed  at  a  high  speed.  Of  course,  any 
brass  casting,  such  as  valve  seatings,  Ac,  that 
must  behardat  aparticular  plac" i.-.-- 


for  the  turner  to  use  gloves  (see 
Woolwich  Arsenal).  Brass  also  Siesmorethan 
'  or  wrought  iron,  and  ia  apt  to  get  into 
eyes  and  blister  them — that  is,  leave  a 
imall  raised  blister  in  the  eye.ball  that  feels 
for  some  time  aa  if  the  turning  was  still  in. 
Uost  latbesmen  keep  their  tools  in  the  inside 
of  their  bed,  but  a  good  plan  is  to  have  a  little 
wooden  shelf  put  np  to  hold  the  articlee  to  be 
turned.  Everything  in  the  lathe  should  be 
ilaced  BO  as  to  be  handy,  especially  the  handle 

Sailing  the  strap  on  and  off — that  is,  the 
le  or  cord  should  be  able  to  be  reached 
when  the  turner  has  his  face  close  to  the  work. 
&s  to  whether  a  cord,  or  handle,  or  loop  of 
best,  the  fixed  handle  has  the  advan- 
tage that  it  does  not  so  often  get  out  of  repair 
s  the  cord,  and  fs  always  in  its  place  when 
'anted,  which  cannot  be  said  of  the  cord,  which 
iwings  about.  In  small  plain  lathes  for  tum- 
'  and  ehaeiug  half  a  dosen  may  conveniently 
driven  off  an  auxiliary  shafting,  and  the 
lathes  turned  on  and  off  by  merely  pulling  oft 
the  belt  If  inthiscasothereis  anydangerofthe 
lathe  (see  Fig,  8)  going  on  from  the  strapalways 
taming  round,  the  nuts  of  the  bearings,  or  the 
back  centre  pin,  mast  be  screwed  up,  which 
will  soon  stop  it  At  first  sight  it  might  be 
thought  that  shifting  the  sl^p  would  take 
longer  than  moving  a  handle,  but  the  reverse 
is  actually  the  case.  The  centres  of  a  lathe 
ixnnot  be  made  too  hard,  and  there  is  plenty  of 
body  in  them  to  prevent  tham  snapping  in  half 
(as  of  course  in  hardening  anything  it  does  not 
matter  how  hard  yon  make  it  if  it  u  not  likely, 
from  its  shape,  to  break  when  hardened),  and 
the  angle  of  the  point  should  not  be  too  small, 
or  the  point  t/l  the  centre  will  ride  on  the 
bottom  of  the  centre  punch  hole,  whereas  the 
point  of  the  centre  should  be  dear  (see  Fig.  9). 
(To  ht  emtviHisd.) 


jidt  -g»in«*  the  eiiiplojmsnt  of  oolonred  laboarsrs 
an  ths  rulway  in  that  sm^,  and  a  large  Domber 

iU  now  bs  ssnt  there. 

It  is  said  that  the  Qerman  Govsmmeat  has  given 
■  secret  but  seaeral  ordsr  that  iSt  artiolu  used  in 
the  OovsRimeDt  eiUbiyimsnts  must  in  f  atnrs  be 
A  heme  mannfaotote. 
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THE    ORGAN:    A    COMPREHENSIVE 
TREATISE  ON  ITS  MAKTJPACTURE, 
PROCOEAL,  AND  LOIMHIENT.' 
Br  Joan  Watsow  Wabmam, 

intttalt  eftht  CoUfgi  al  OrtmiiSt,  Londn. 

■PART  I.-GENERAL  TREATMEUT  IH 
MANUFACTURE. 

■  e>  TT  may.  1  ihiok,  be  safely  laid  down  that 
-L  Light  pressares  will  be  more  agreeable 
to  peraoiu  stationed  oeAi- — at  the  iame  time 
they  will  make  lesa  of  the  Organ.  Heavier 
pcesBurea  will  often  be  unpleasant  to  the 
play»  if  he  be  cloaa,  but  at  same  time  will 
aaaoredly  make  the  Insbnunant  much  more 
valuable  as  a  oontrolling  power.  Act.  therefore, 
according  to  circumBtsnceB.  Thus,  imagine 
auch  A  building  as  All  Saints,  Mar^ret- street, 
London,  which  will  seat  only  about  500  or  600 
persona,  and  has  an  organ,  pUvced  on  ground,  of 
four  Uans.,  haw  very  unwise  would  it  be  here 
to  employ  heavy  preianrea ;  21— except  tor  the 
Bolo,  and,  perhaps,  part  of  Pod. — would  ob- 
vlooaly  be  ample.  On  the  other  hand,  suppose 
a  mounted  Instrument  of,  say,  two  Manuals 
Bud  £0  Stopa,  in  such  a  building  as  the  Agri- 
cultural Hall,  Islington — a  21  preaaure  would 
be  here  aloioat  iBorihlea:  The  Organ  in  the 
Parish  Cburoh,  Paringdon,  BetkB— by  Nichol- 
K>n,  of  Worceator— presents  an  example  ol 
inrufident  pressure.  The  church  is  of  large 
and  much  broken  plan,  and  has  ft  heavy  central 
tower  carried  on  three  huge  piers  and  acomer: 
the  Instrument  baa  a  i\  wind  throughout. 
4nd  being  placed  in  a  chancel  chapel  or  lai^e 
mortuary  chamber,  can  hardly  ba  heard  by  tht 
oongrexation  unless  they  keep  tolerabl;  quiet 
the  workmanship  is  excellent  throughout,  so  ii 
cannot  be  there  the  fault  lies. 

f.  Bear,  also,  careruUj  in  mind  that  the 
heavier  the  wind  the  more  the  touch  will  b» 
imperilled.  There  are,  it  ia  true.  Compound 
and  Dalsnoed  Pallets,  which  may  be  eiuplojed 
when  dedrabte,  hut  the  former  do  but  liiniinuh 
the  pack  or  pluck,  and  the  latter,  though  the; 
nearly  or  quit«  get  rid  of  it,  jet  are  not  adapted 
for  general  purposes ;  besides,  all  are  more  ex- 
pensive than  the  ordinary  (see  fully  in  Dtparl. 
of  pALbBTS).  Remember,  also,  that  the  touch 
resistance  mnst  be  calculated  from  the  Sound. 
<ncr-ri;s,  and  this  is  affected  by  the  Couplcn; 
thnsBnlBstrumeQtwithQreat.Cboir,  and  Solo, 
might  have  a  4in.,  or  even  stronger  wind  for 
latter,  so  long  na  there  existed  no  Coupler  Solo 
to  Qreat;  the  Oroat  and  Swell,  say,  of  10  and  9 
stops  respectirelj,  to  admit  of  uniting,  would  be 
kept  to  not  over  Sin.  :  the  presence  of  r  '  ' 
Great  would  at  once  involve  Pneumatic 
or  at  least  Balanced  Pallet. 

g,  I  will  now  give  a  few  examples  which  I 
think  likely  to  be  practically  useful.  First, 
however,  look  carefully  at  Bobbowino  (from 
one  Clavier  to  another). 

h.  Ckaubbb  Obqans.  Theae  do  not  require 
much  ronaideration ;  from  2in.  to  21in.  may  be 
considered  their  beat  pressure ;  the  former  may 
be  used  in  uau^  cases,  but  if  the  Instrument: 
have  two  or  more  Manuals,  or  be  in  a  fairly 
large  room,  the  i\  may  be  employed  either  tot 
the  whole  or  a  portion.  A  very  excellent  litlle 
practice  Chamber  Organ  might  be  made  willi 
Choir,  Qieat,  and  I'ed,,  on  2in. ;  Swell  and  Solo 
on  2).  The  presence  of  a  Beed  need  not  neces- 
sarily hero  involve  the  use  of  heavier  pteaaure  ; 
a  very  satisfactory  quiet  Oboe  or  Clarinet  can 
be  obtained  with  two  inches  of  wind. 

II.  h.  As  Organ  enlarges,  aay  beyond  niut 
Begisters,  of  course  treat  with  respect  to  pres. 
sure  more  and  more  as  a  Concert  Instrnujent, 
provid(-d  the  aiie  of  room  or  hall  in  which 
placed  be  commenaurato. 

i  Church  OnaAiia.     These  demand 

conaideration ;  their  normal  pressure  may  be 
considered  as  ranging  from  21in.  to  3in. ;  tbia 
ia  exclusive  of  Pnaumafic  Action  or  other 
Motors,  of  Bilo  Organ,  and  in  some  cases  of 
Riei»  generally,  and  of  loud  portion  of  Fedale. 

j.  OnslfoMwiI.  Very  great  latitude  may  ba 
allowed  here.  A  "one-row"  Chureb  Organ  ia 
always  more  or  less  of  a  makeshift  and  rarely 
large;  its  pressure  may  easily  range  from  SJin. 
to  'lin.,  or  even  more,  according  to  size  or 
acoustic  qoalitie*  of  building,  siso  and  looatloa 


of  Organ,  character  or  intelligence  of  oongre- 
gatio:     • 


llA. 


.11  [iKbU  ra 


k.  Tmo  Jfiuitiiilf.  Mora  caution  mnst  be 
eierciised  here:  as  a  rule,  if  there  be  no  Fneu- 
uiatie  it  will  not  be  advisable  to  go  higher  than 
3in.  (average)  here,  for  the  two  Mans,  must 
admit  of  being  united,  and  it  is  hardly  worth 
hile  to  have  anything  heavier  for  the  Pedale. 
f  two  presaurea  be  employed,  the  Great  might 
have  2|,  and  the  Swell  3^,  the  Fed.  having  its 
Heed-and-Chorus  portion  on  Ibe  heavier,  and 
the  remainder  on  the  lighter.  Also,  if  the 
Organ  be  small,  say  6  to  8  Stop*  on  Great,  and 
'    o  G  on  Swell,  the  whole  might,  perbapa.  be 

31.  I  should  not  recommend  heavier  than 
these,  for  either  special  Pallet  ot  Pneumatic 
will  become  desirable,  and,  as  a  rule,  these  ore 
not  much  worth  while  for  no  more  th.in  two 
Manuals.  See  also  BoBBoniMos  (26  c.  to  end). 
L  Thite  Sfanuals.  Church  tbree-Man. 
Organs,  perhaps,  require  more  caro  in  the 
pressure  than  any  others,  for  on  the  one  hand 
there  will  be  a  desire  to  do  without  Pneumatic 
if  possible;  on  the  other  it  will  be  incumbent 
tomaketbemost  of  theluBtmment.  There  can 
be  no  doubt  that  very  satisfactory  results  may 
be  obtained  with  a  light  wind ;  thus  Green's 
organ  in  Salisbury  Cathedral  had  24  Sounding 
Stops  in  three  Manuals,  all  admitting  of  being 
united,  and  yet  the  touch  quite  free  from 
heaviness  ;  the  secret  was.  of  course,  the  light 
wind — I  believe  2jn.  This  pleasure  wns  often 
used  by  that,  in  many  respects,  most  admirabte 
maker.  As  a  rule,  however,  such  is  not  recom- 
mended, except  in  a  good-sized  organ  in  a  small 
church,  and  even  here  the  Choirto  Groat mighl 
be  dispensed  with  to  allow  of  greater  pressure, 
for  the  sounding  size  would  he  commenaurato 
without  the  use  of  the  Choir  Organ. 

m.  As  a  rule,  where  it  is  wished  to  avoid  the 
Pneuuiatic,  the  beet  pressure  will  be  21  for 
both  Great  and  Swell,  the  Choir  to  Great  or 
to  Swell  (not  Sipell  to  Chair)  being  dispensed 
with  1  the  pressure  in  tliis  case  for  the  Choir 
will  be  immaterial — it  cannot  well  be  lighter 
for  there  will  be  noligbtor  pressure  present.  It 
might,  if  very  small,  ahare  the  heavier  pres- 
sure of  the  Pedale  should  latter  have  such ;  but, 
generally,  in  such  an  arrangement 
ona  pressure  of  21  throuphoot  will  ba  best. 
This  is  assuming  the  Gt.  and  Svr.  of  say  12 
13  stops  each,  where  they  are  less  a  little  i 
crease  may  be  allowed  the  Swell,  say  2i,  and 
this  may  ba  shared  by  the  Fed.  or  a  portion  of 
it.  With  a  Gt,  ot  10  and  a  8w.  of  8  stops,  and 
no  Ch..to-Gt.  Coupler,  3in.  may  be  used  tor  the 
whole  ot  instrument,  or  2J  Qt.  and  Choir,  and 
3^  Swell ;  Fed,  shares  the  two  winds,  as  already 
laid  down  (10,  e.). 

n.  When  Great  and  Swell  smaller  than  pre- 
ceding (this,  however,  is  not  advisable)  either 
pressure  might  be  still  further  augmented,  or 
Choir.to-Great  introduced.  When  the  fore- 
going  pressures  and  number  of  stops  will  not 
be  commensurate.  Pneumatic  Action  must 
be  insisted  oa :  in  sucb  esse  the  Swell  or 
portion  of  it  (sec  Ikbtancbs,  11  a), and  part  of 
Pedale  nUo  may  rise,  as  a  matter  of  courpe, 
to  3in.,  or  from  that  to  lin. ;  the  remainder 
ot  Fed.,  the  Gt..  and  the  Choir,  taking 
say  2i  to  3).  These  pressures  are,  htiw- 
evcr,  often  exceeded,  even  with  only  this 
number  of  Manuals,  A  3  Man.  Organ  (by 
Harriaon,  of  Uochdnlu).  at  Morpeth,  has  its 
heaviest  wind  Sin.  St.  John's,  Bethnal-grecn 
(by  A.  W.  Coleman),  has  its  Fed,  at  Cin.— 
quite  too  heavy  in  this  case  in  author's 
opinion.  St.  Peter's,  Katon-squaie,  London 
(by  Lewis),  has  fed.  4  and  H.  and  Great  3 J- 
and  Si-  The  Parish  Church,  Bjde,  Isle  of 
Wight  (Willis),  hoe  Fed.  and  Gt.  Reeds  lOJ. 
Swellandremainderot  Gt.  rin.,andClioir3Jin. 

O,  The  foregoing  are  large  lustrum  en  I  a, 
though  ot  only  3  Mans. ;  still  I  cannot  help 
thinking  they  must  be  over  preased.  St. 
Bartholomew's,  New  York,  by  Odell.  of  that 
city,  has4iSou,  Stops,  on 3  Hans.,  and  is  at  3J 
throughout:  this,  by  account,  is  atliQroughly 
effective  Oi^an.  St.  Alban'a  Abbey,  by  Hill, 
fnmiahcB  an  excellent  specimen  of  an  effective 
Organ  &t  low  pressure :  the  Great  has  13,  the 
Swell  13.  the  Choir  7,  the  Pedale  5  S.S. ;  the 
whole  of  the  Hans,  are  at  Z\  :  there  it  no 
Choir-to-Great.  The  Swell  and  Great  united 
do  not  int^n  m  twj   nnpleuuitlT  heftvy 


TiTce  ^anuolj,  faniiitinfi  q/'  Qt.,  8v>.,  awJ 

StB  CoNCEBT  iHffTBITllBKTS  (14,  »). 

oui-  Ma-RoaU.  TbeM  being  haidly, 
strictly  speaking.  Church  Instrameuto,  U4 
treated  of  mora  fully  in  CATHKDftAi,  Okoaitb, 

X.  Cathedral  Oboakb.  Three  Uaai$.  wOlba 
the  smallest  that  ought  ever  to  be  allowed  in  A 
Cathedral.    Study  all  that  has  been  «aid  with 

ipect  to  Cbureh  Organs,  ante;  the  samA 
general  rules  applying  in  moat  etues,  except 
that  Pneumatic  Motors  and  large  Pedale* 
ought  now  to  be  freely  granted.  It  might  seein 
that  in  Cathedral  Organs,  the  building  being 

much  larger,  great  increase  ot  pressure  will 
be  required.  In  practice,  however,  it  is  found 
that  this  is  not  so,  provided  the  Inst,  be  well 
placed  -■  thus,  the  Salisbury  Organ  on  ths 
screen  proved  itself  adequate  to  the  Choral 
Service  for  very  nearly  a  hundred  years.  Tht 
secret  lies  in  the  good  acoustic  qualitiee  ot  most 
of  our  cathedrals,  and  the  absence  of  the  nn- 
tutored  roar  of  "congregational  singing;" 
the  trained  Choir,  to  whom  the  aervicea  u* 
lualJy  committed,  being  perfectly  under  com- 
mand even  with  a  very  tew  Stops.      But  it 

jt  be  carefully  borne  in  mind  that,  as  theM 

buildings  become  more  utilised  tor  DiocesaB 
Festivals,  "  popular"  services,  and  the  like, 
the  necessity  for  both  larger  and  a  mom 
heavily-winded  Instrument  becomes impentin. 
Ste  more  fully  in  next. 

B.  Four  Maiatali.  Here  we  are,  or  at  leut 
ought  to  be,  at  once  in  full  latitude;  Fneo- 
matic.  Tubas,  ic,  being  now  matters  of  conrae. 
Bven  here,  however,  there  will  be  no  uecesnty 
fi.r  running  riot  among  heavy  pressures ;  Sit  • 
preceding.  The  Tubas  and  Solo  genenllj 
roust,  of  course,  speak  oat;  but  the  oomplsts 
Organ  obviously  requires  its  deUcato  as  wellu  ~ 
its  heavy  effdcte,  and  this  mnat  not  be  liMt 
sight  of. 

t.  For  a  Cathedral  ot  moderate  dimenacoi,       _ 
with  tew  occosiona  on  which  other  than  trained 
singers  are  employed,  and  these  notinlsrn 
numbers,  and  assuming  the  Organ  well  plicd,      -= 
the  foregoing  treatment  laid  down  with  rets-       - 
rence  to  Church  Instrument*  will  sutaos  for     ^ 
the   softer  portions!   but    there  remain  hen 
the  Solo,  the  Heavy  Eoeda,  and  the  Moton. 
The  Solo  itself  is,  or  should  be,  divided  into 
two  portions — vis,,  the  Tuba  Organ,  compnsiiig     -— 
from  one  to  tour  Eeeda  on  a  very  heavy  wind;    . 
and   the  temuinderj  consisting  of   Flue,  and 
so/ler  Beed  work  ;  the  pressure  tor  the  formet 
will,  of  course,  vary  with  circumatances,  tbough 
it  muat  never  be  other  than  strong,  ot  the  gije 
ceases  to  be  a  "  Tulia." 

U.  The  Organ  (by  Bryceson)  in  Mr.  Hohnrfi   '  — 
concert-room  at  Begent's  Park,  of  65  Sou.  Stop    ;  - 
(contraction  of  Saundini))    boa   its  Tuba  at 
6in.  i  this  may  be  considered  aa  light  a  jriod     ~ 

as  should  be  allowed  tor  thid  Begister.    Nist    

comes  the  Organ  (by  Hill)   presented  by  Mr. 
Houldswortb    to     Manchester    Catbedisl,   of    ,_. 
40  Sou.   Stops,  which  baa    its   Tuba   on  Sin.    ^ 
The  Leeds  Town  Hall  Organ,  93  8.  S.  (Gi»J    ' 
and  DavUon),  has   lOIn.    for    this  B^iltSI 
andtheCrjBtol  Palace  FestivalOrgon,  fiS8.8,    :■" 
(by   the  same  builders),  baa  its  single  Vd*   |^ 
on    Ilia.      In  a  Stock    Specification,  prinUd   ^ 
by    Lewis,    be    names    ISin.    for    "Tniijip^    ^^ 
Organ"  ot  a  large  Instrument.   The  chief  Tf*    j^ 
at  the  Liverpool  Hall  is  20in. ;  the  Albert  HiU    t^ 
is,  I  believe,  still  heavier  (both  seta  by  Waii»).'   \^ 

T.  Oia.  may  beset  as  a  useful  Tuba  piiMSi*!  ,_ 
use  lower  in  a  small  place,  may  use  U^Nr  .^ 
in  large:  where  Tubas  are  few  (as  on^  <■*  i 
Stop,  as  is  often  the  case)  may  also  use  lu^'  * 
when  very  great  power  is  wanted  higher  iwL  , 
say  IB  inches.  ^ 

W.  With  respect  to  the  remainder  of  tM  •• 
Solo,  a  very  good  rule  will  be  from  bidtto  t«o-  ^ 
thirds  that  of  the  Tuba,  according  to  tlw  nl"  ,• 
tivHsizesof  the  two  portions  of  theSolo.  5*1*  * 
a  6-Btop  Solo,  with  only  one  Tuba,  nd^  ta"  .^ 
the  five  at  4j  to  G.  and  the  ona  n  9|  wi*»  ^ 
very  small  Solo,  as — say,  4  Stop»-ttt  UlW  ., 
might  be  on  Cin.,  the  Tuba  as  beLto:  batu*  v 
rule,  better  keep  to  the  half.  urJaiBOnu^  « 
two  presBuras  used  tor  Solo.  'J At  Bnb  OrpB  « 
at  Manchester  Cathedral  t^'oigwili^l^Jf  !!! 
same  as  remainder  of  TimliMiii  lU  *<■  ^ 
which  is  certainly  too  low  forJJ^Mi;  (t*^  ^ 
n«t  help  tbioking  the  ttoeoif IgyKItt  *W'       ^ 
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tbJB  eiclndea  Tuba  and  EaTmoaic  Flnte,  which 
are  the  only  two  on  b,  heavier — viz.,  the  Sin. 
aforesaid.  The  Leeds  Organ  just  mentioned 
hia  this  portion  of  Solo  on  6iD.  tor  the  Bnia  and 
7  (or  the  Treble.  The  apeciQcation,  h;  Leiris, 
just  referred  to,  gives  dio.  The  Liverpool 
Organ  ha«  ISic.  i  at  least,  such  seemi  the  case 


fro 


I  the 


X.  It  is,  however,  on  oeoaaicne  when  a  large 
Cathedral  ia  filled  with  a  hufte  miacellaneoua 
congregation — not  only  undisi;iplined  and  com. 
pamtivel;  ignorant  with  reference  to  musical 
mattcn,  but  totally  heterogeneous  as  regards 
tnch  qualifications  and  experience  as  they  do 
actually  poMeea  (as  well  as  nota  little  excited) — 
that  the  capabilities  of  heavy  prensuroare  most 
■everely  drawn  npon,  and  it  may  perhaps  be 
laid  dowQ  that  then,  and  tbeo  only,  may  ezces- 
nve  weighting  become  legitimate,  or  at  any 
rale  deurable. 

J.  Even  here,  however,  great  cantion  and  re. 
KTve  mnatbensed.  It  is  quite  out  of  question  to 
tiVDBfonn  the  Initruoient  for  the  sake  of  occa- 
rinns  that  may  occur  perhaps  once  or  twice  a 
;nr  into  a  mere  power-machine  almost  unbear- 
ible  at  close  quarters.  The  obvious  course  ia 
lo  increttae  the  siEa  of  the  Organ  rather  than 
Uwpwwnrci,  (or  sound  will  inevitably  travel 
far  enough,  even  at  the  lightest  pressures,  if 
only  the  volnme  be  suffieient.  In  such  casesas 
this,  therefore  {aay  in  such  a  Cathedral  us  St. 
Pinl's),  a  Cbolr  of  3iiu.,  a  Great  of  5,  a  Swell 
of  6.  a  Solo  of  8  and  1 2  inches,  will  give  good 
naidta,  tlte  Pedale  shared  between  the  6  and  8. 
(To  h»  tontinued.) 
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from  tbc  anthracite  coal  from  a  coniiderabls  depUi. 
The  fcilloiriDf  tabis  rspreaent*  a  fi^w  of  many 
iulyrsa  of  sacb  niss  mado  mently  in  th«  conrar  of 
i  valuable  investiaation  of  the  Bubjsct  by  Mr.  J.  W. 
rbamas. 

The  resalts  represent  ths  total  votDmon  of  gai 
iblaiaed,  in  raany  ciaesafttr  reveral  times  boBling, 
»nd,  moreoTer,  after  the  ooal  h»d  b«en  tome  time 
3ut  o(  the  mins,  bnt  the  amaunts  gsno  off  nndor  ths 
tirenmslaneeg  woald  be  nearly  proportional  to  the 
'theooala  in  thiireipeot 


n  tho  tame  :— 


.  oflh 


•  s/Cr.! 


...    Et>-9 
..J   TS'B 


UerthTT  Bltnmino 
IthaBddi  Semi-bit. 

AbcrJBn.  aiaam |*S0-1 

PFnibrok*  AnlliTMlts  ...<  H5-S 


CompoajtloD  of  Oos  p.  c 

coi  j    o  ;  cu,  I  H 


EXPtOSIOMS  IN  COAL-KIHSS -I. 
Bi  T.  Wills,  F.C.8. 
rPHE  following  ii  an  abttract  of  the  leotorei 
±  ddivend  by  Mr  Willi  bafom  tho  aooietv  ol 
JHb  :— The  gasM  foond  eieapiug  from  tbs  ooal  in 
eml-miBa,  an  wonld  utnrallj  be  eippoted  from  thr 
ehimieal  cbangM  through  which  tbs  coal  baa  puaed, 
Md  ii  at  the  present  tine  slowlj  paaiing,  are  manb 
!■*,  or  light  earbnretted  hjdiOBen  or  firedamp,  and 
~   '     '       'd  gas.    These   are  fonnd   mixed  witli 
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»wfc«J  or  oeeloded  i  this  ocalnded  gu, 
Uo]  is  oat  of  wiiitaBt  of  air,  and  undi 


Uthcd  labo,  though  more  oceaaionally,  theRisitMueh 

tMOi  wo  floor  or  roof  of  the  ooal.    Apart  from  the 

of  saoh  liberated  eoEnpTraieii  sas,  the  coal 
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■b  abaolptioa  of  atnioepheria  eijgan  and  nitroRnb 
talra  plao*  niseompoiitionortbeaaaaaoantaiTied 
Willun  Um  ooal  is  of  very  moDh  the  ume  nature 
■ilhat  iMaiag  (rom  andonbted  rei<erToirB  of  oom- 
IttimH  (aa  Dsar  the  lame  diatriot — a  fact  whioL 
Woaldntaa  tsod  to  indicate  tbat  it  u  not  a  ca<i.> 
'  '  ,  bnt  tbat  tbe  gas  ia  hold  cam- 
in  ina  interatioes  of  the  coal,  as  trup 
mid  be  Bstective  lalher  than  grnfral, 
m  uuiiiliiinsil  in  a  different  proportion  to 

■t  of  faa  oontained  in  this  way  ia  a 

la  aaiMiBt-    Some  coals  are   found  to 

maiih  gas,  but  more  carbonic 

■the  BUl.h  e^  ia  mors  plentiful 
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Air.  Thomaa  poiati  out  that  in  th*  Soath  Walfs 
diitriot  Beams  of  UtnmiDOUS  coala  are  coDtlaoally 
worked  in  safety  with  naked  lights,  while  Urn  ssams 
of  stsam  and  onthraeila  eoala  an  of  a  moeh  nora 
dangrroaa  natDre ;  also  the  ehsraetsr  of  the  eoal, 
wbelhar  oompaot  or  pomna,  will  laroely  iuflaence 
ths  cvolntion  of  gai  i  Qiu  ths  steam  eoale,  althongh 
containing  leas  eoadoBaad  gu,  being  more  porous 
than  Iha  aothradts,  the  gas  esoapes  tion  ths  fanner 
in  much  greater abondanee  than  from  the  lalttr. 

Looking  at  tbe  snaacaiira  ohangei  throngh'Whioh 
ths  HOcd;  fibre  haa  passed,  in  its  aourersian  ioto 
roal.  in  ths  light  of  the  aboTB  taot  it  woold  appear 
that  in  tbe  earlier  slagM  lbs  formation  of  carbonic 
acid  Bnr)  water  wa*  the  principal  aetion,  wbtle  in  tbe 
latir  ntagei  the  formahon  of  a  gieiter  amouiit  of 
marph  gB<  oeoDTTed. 

The  qoantity  of  gas  iaanins  into  a  mine  from  the 
coal  itself  la  depeadtnt  upon  the  satent  of  frah 
Barfaee  wUeh  ia  from  tuae  to  tine  e*poied,  aid 
this  qaaoUtT  ia  found  to  nwr  aeronling  to  ths 
nntnrs  of  tka  ooal  and  the  depth  beh>w  tbe  snrfaoe. 
Tbe  sffsot  of  the  eipomre  of  frssh  ooal  sortaoeB 
upon  the  amount  of  gii  iisoing  Into  the  pit  ia  well 
illnatiated  by  the  rrmarkably  rapid  falling  off  in 
tbe  amoant  of  £r«-ilamp  which  occurs  whan  the 
onni  is  not  being  wocksd  ;  but,  to  addition  to  this 
source  of  gas,  which  ia  tolerably  constant,  there  is 
tbe  further  tonrce  in  the  isaoe  of  Eos  from  Susard 
■nd  hallow  apaoea,  forming  what  are  termid 
" blowers;"  tbe  amount  of  such  ga>  i»  obvionilj 
likelv  to  be  very  variable,  and  admits  of  little  or  no 
calciilatioE,  but  it  is  found  that  its  eompoaition  ia 
■pproiinately  the  Bameas  that  of  ths  gasoondenaed 
nithin  the  ooal  of  ths  seam  from  which  anob  blowers 

Id  many  eases,  in  a<ldition  to  the  manh  gaa, 
f  niall  traora  of  a  mora  condonasd  hydrocarbon  are 
obtained,  wbieh  makea  the  marsh  gaa  burn  with  a 
inlightly  more  luminoos  &ime  than  the  para  gai 
,  would  do  ;  probably  this  hjdrooaihOD  is  hydride  of 
■  rthjl,  CHiS.  The  amount  of  gae  escaping  diraotly 
I  from  the  aubstanee  of  ths  ooal  is,  aa  has  bean  already 
'  mentioned,  approximately  conatant,  and  tbe  cecea- 
I  pary  oalanbLtions  lor  the  proper  ventilation  of  the 
I  mine  under  ordinary  oiroumataocas  may  be  mads. 
I  The  firedamp,  to  ba  aafe,  requires  to  be  diluted 
with  atleutfrom  30  to  40  timee  ita  volnme  (mine) 
I  with  Iflre  than  t'40  o(  Gre-damp  in  ths  air  may  be 
connidered  aafe)  of  air,  and  no  lesa  than  tbia  amount 
'  nuf^t  be  provided  wherovrr  tte  gas  isiuee.  It  must 
'  be  lemembered  that  an  sir  current  once  vitiated 
cannot  bepnrified.botcanonly  be  diluted.  The  |ia9 
'  Doming  from  "  blowere,"  on  the  other  band,  is  quite 
I  nncertain,  A  Sesnca  containing  gas  may  be  tapped 
at  any  moment  by  the  stroke  of  a  workman's  piak, 
!  or  through  tbe  movement  of  the  coal,  and  the  aai 
•  that  forthwith  iaeuCB  may  do  ao  with  great  rapidity 
or  more  niowly,  according  to  the  difference  of  pres- 
aure,  and  it  may  bn  eibaasted  very  fpeedily,  or  may 
continue  to  give  oft  gaa  for  long  periods,  someUmea 
even  for  years.  There  ia  especial  danger  when,  in 
tha  proeeea  of  remorinp  the  ooal,  "  faulta "  or 
breaki  in  the  strata  am  arrived  at,  aa  under  thete 
circamstnncea  there  are  to  ba  found,  generally,  in 
tha  neighbourhood  of  Buch"firalts"  large  hollow 
apaoee,  which  are  nsunlty  fall  of  gaa.  Practical 
Iworkmen  state  tbat  occasionally  a  apaea  within  a 
I  mine,  normally  perfectly  free  from  Qre-damp,  may 
within  leas  tban  two  miuutea,  beooiue  full  ol  eiplo- 
'  Biva  gai.  Go  sinking  a  ahaft  at  Wbitebsven  in  1733 
'  at  a  depth  of  42  fathoms  a  consiiierable  amouut  of 
'  fire  damp  waa  set  free,  a  tube  was  carried  from  the 
I  pit,  from  tha  top  of  which  tbe  gaa  waa  burnt  con- 
I  tinuon^ily  for  more  than  two  years,  the  Same  being 


soma  yards  high.  A  jet  of  this  gas  was  evolved  at 
Wallsend,  wbieh  likewise  oontinnsd  bnrntng  for 
•omeyBars,  givingolF  thegaaat  theraleof  ISOonhio- 
feet  par  minate.  In  some  caaaa,  which  are  somewhat 
rare,  the  irmptioD  of  a  blower  lute  a  mine  takes 
place  with  considerable  violenoe.  The  following  ia 
a  dsscTiption  of  the  iiaue  of  a  hlower  into  a  eollisry 
adjaoeot  to  that  of  Lnndhill,  near  Bamaley.  Tork- 
shin  :— "  Tha  fireclay  floor  of  the  seam  waa  seen  to 
heave  at  different  poiala  along  the  faoe,  and  pre- 
large  fraetnrea  were  nada  in  it,  through 
-~~  was  ejected  with  great  violenee,  and  with 
.  milar  to  tbe  irsua  of  steam  from  a  high- 
p'eeaura  Iwiler."  Somstioies,  wbeo  the  coal  between 
Hlarftefisaure  and  the  seam  beoomesthin  hy  working, 
lbs  intervening  wall  gives  way,  at  other  times  the 
i'BDs  of  gas  will  be  accompanied  with  a  noiee,  as  of 
the  explosion  of  artillery  ;  the  preaxars  under  Bach 
eiroumatanoas  mast  be  very  ooaslderable.  Subse. 
qaent  to  an  eiplosion  at  the  above-mentionsd 
Lnndbill  Colliery,  the  pent-op  gaa,  atiU  i'saing  into 
the  mine  in  tbe  higher  psria  of  tbe  workinga,  anp- 
porled  two  eolumoa  of  water  30ft.  high,  one  lOfl. 
and  the  other  llttt.  in  diameter,  eorresponding  to 
ahont  lllb.  preesnre  per  aqnara  inob.  When  auch 
large  volnmes  of  gas  isane  anddaaly  into  a  mine, 
even  snppouDg  that  an  eiploiion  is  preveated,  ths 

ventilation  of  tbe  pit  will  Im  sr-'-  '     --  '  

times  fatally  interfered 
Colliery  a  blower  soddenlr  brok 
the  mine,  which  is  stated  to  Inve  given  out  irom 
6,000  to  7,000  oahio  feet  of  marah  gas  psr  miunts, 
and  which  eontinmd  for  12  months  More  it  eeassd. 
At  tha  Oaka  Colliery,  near  Barestey,  after  aa  ex- 
plouon,  the  amoant  of  gas  paaaiog  out  of  the  mine 
averaged  600  onbie  feet  per  mlnnte.  At  one  time, 
atWallsend,  near  tbe  ohnreb,  about  tonr  acres  of 
fiery  coal  were  worked  at  a  depth  of  ISO  fathoma, 
and  tbey  were  drained  by  a  4>-ineb  gaa  pipe,  which 
waa  carried  to  tbe  surface  and  there  ignited,  a  flams 
of  from  8  to  0  feet  being  prodaoed,  which  roared 
tike  a  tonacs;  not  Itsa  than  eleven  thoaaand 
hogaheads  of  gai  par  minute  formed  the  average 
eupply  collected  in  this  imperfect  way  frota  tbe  fonr 
acres  of  coal.  In  the  mines  of  South  Wales  Mr. 
William  Qslloway,  one  of  her  Hajsaty'a  inspectors, 
has  kindly    calculated  for   ms  the  amount  of 


gfroi 


e  of  t1 


states  that  it  iaof  a  hasting  value  of  ahont  one-tenth 
tbst  of  tbo  coal  yn  from  the  earns  spot  The  gaa 
ordinsrily  itsning  from  the  partly  exposed  faoe  of 
the  coal  produces  a  slight  hiaaing  round,  parlicolaily 
it  tbe  surface  be  wet ;  this  ia  oalled-by  tho  minan 


THE  TUESEES'  COMPAST'S  PRIZES. 

THK  Master,  Wardens,  and  Court  of  Aasiatanta  of 
the  Wanhiptnl  Company  of  Tumera,  aeoording 
to  their  onstom ,  propose  to  give  thie  year  their  silvsr 
medal,  tbe  freedom  of  tbe  company  to,  and  (aubjeot 
to  tbe  consent  of  the  Conrt  of  Aldsrrarn)  will  also 
obtain  ths  freedom  of  the  City  of  London  for,  any 
workman,  whatber  master,  jonrusymsn,  or  sppren. 
tioe  in  the  trade  in  England,  who  may  send  in  the 
lieet  apecimen  of  band  turning  in  wood,  and  diamond- 
outting  and  poliaiiing.  The  aubjectsof  competition 
will  1m  tarning  in  wood,  throwing  and  tumingin 
pottery,  and  diamond- cutting  and  polishing.  The 
competition  in  wood  inoludca  taming  in  both  hard 
and  aoft  wood.  The  qualities  which  will  tw  consi- 
dered in  awarding  the  ptiia  will  be  the  followiog — 
TIE  ,  I.  Beanty  of  D.?>iign,  Symmetry  of  Shape, 
Utility,  and  General  ExcelloDoe  of  Werkmanship. 
2.  EHCt  Copjiu^,  so  tbat  two  olijeola  produced 
(auch  as  two  cups,  va>es,  boxes,  or  other  articles) 
may  bo  fao- similes  in  every  part,  or  exact 
measares  of  capacity.  3.  Fitnats  of  tho  Work  and 
Deeti;nfDrthePurpOiiePropoeed(for  instance,  turned 
walk  for  portions  of  domestic  or  church  furniture). 
4.  Ability  to  Turn,  whether  Ciroulsr  or  Oral,  in 
both  Cliuies  ol  Wood.  5.  Novelty  in  Application 
of  Turning  or  in  Design,  ij.  Car.iog  and  Poliahing 
iaadmisaiblc,  and  if  skilfully  dona,  any  additional 
effect  produced  by  it  will  be  oonhidored,  but  it  mnat 
be  tubridiary  to  the  turning.  Tha  eaadidate  may 
make  bis  own  selection  from  the  above  oonditiana  ; 
bnt  tbe  one  who  l>eat  fulfill  the  largaat  number,  in- 
cludingthe  moat  important  qualities,  will  be  preferred. 
The  work  most  be  all  hand-taming,  produced  in  the 
lathe  nithout  apecial  rest  or  tool  apparatus,  and  the 
earring  mu&t  be  the  work  of  tha  eibibitor.  Sped- 
mens  must  not  exoeed  24  inahea  in  height  and  a  foot 
in  diameter. 

A  brcnae  medal  will  be  given  aa  aaaeond  prias,Bnd 
certificates  of  merit,  aa  well  aa  money  prises,  will  be 
awarded  in  this  daes,  aocording  to  the  discration  of 
the  judges. 

liie  competition  in  Paltery  inclndes  terra  cotta, 
■tonsware,  eartbenware,  and  porcelain.  Specimens 
of  workunder  tbia  heeding  will  be  divided  into  three 
classes  :— In  Claes  A.— Tbe  freedom  of  the  company 
and  a  aum  of  money  will  be  given,  and  the  freedom 
of  the  City  of  London  will  (subject  to  the  oonaent  of 
the  Courtof  Aldermen)  be  obtuned  for  tbe  best  piece 
of  pottery  thrown  on  the  wheel  in  one  piece,  withoo,^ 
jointa,  and  not  aftorwardt  i>hM<:&  m  "waMi.  Na  «>"» 
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*|>J.  oT  Rland.    Konn  and  oioootiOD  irill  both  be 
loiikol  Tar  bj  th*  jn  'ffsi. 

In  I'lua  R.— A  lUnr  Bud*l  will  b«  mta  tot  tb? 
licit  piiwi  of  pottcrT  tfarowD  uid  tpraod.  tha  tbrow- 
iiB  iiiid  turnliiB  both  to  ba  UiB  entira  work  of  Ibe 

tiiOlauC. — AiilnirmadmIwi11|b«giTaiifortIub«Bt 
vierr-  of  turred  or  ihaTOd  potterj,  onuniaDtsd  by 
tbo  runner  or  atbar  hind  tool ;  in  thii  o1>h  iDCuaiJ 
nark  will  ba  parmittcd,  knd  tbo  ■peoimnii  mn;  be 
■tknid  ind  eolmired.  EiocDtLon  Bud  bmntj  oi  torn 
mniit  ba  eqBAll J  nttnidi  d  In. 

A  braniB  mtul  will  ba  grinn  to  tha  eaopatitor 
■nooDd  in  mnit  in  wch  cUw,  nnd  oertiEubN  of 
nirit  and  numtj  priiM  will  be  nwnrdcd,  aeRordioK 
to  UiB  diBiKUoB  of  tha  jndpa.  No  oompctitor  to 
Mud  in  mon  than  two  ■peminmu,  naitber  of  which 
DDBt  aiotad  30  iocW  in  he'sfal. 

Id  tbaSMimani  Cutliitj  ami  PalUhiits  eompati- 
tion  tbs  Baronan  Budatt-Coiitta,  who  ii  ■  member  ' 
or  the  eoapuij,  haa  plaaid  »t  tba  ditpofal  of  tb> 
eaart  the  inm  of  X20,  to  ha  di»tribn(ed  ui  thii  cImi 
■monB  the  eompetiton.  Tha  followinKara  to  ba  tha 
oouditioni  of  tha  Mmpatition.  Speeimcu  of  work 
niidtr  tbi*  headiDg  will  ba  diiidd  into  cUuei,  h 
followt ;— Clua  A.—Brilliuti  wdEhiag  mora  thao 
one  carat.  Clua  B.— Brilliants  nnder  ana  cmrat. 
CInu  C.-Single  gnt.     Clua  D.— Bom. 

Infuhelui  a  piiiawLll  ba  giran  it  tha  ipteineD' 
antertd  arc  contidtmd  wortbj,  bnt  the  finb  priie  uf 
the  freedom  of  the  eampany  uhI  a  bdoi  m  jGIO, 
loiclher  witb  the  frcMJom  of  the  Citr  of  Loidon, 
willXiobjaet  to  tha  conaent  of  tha  Coort  of  AMarinen) 
he  adjadged  to  the  oudidatn  who  ihowa  the  hiEkert 
■icallODca  of  worknanthip  in  tha  greater  number  of 
tha  aboTa-namad  elauai.  In  making  thmr  award  the 
jndfn  will  ohitfl*  oonaid«  tba  followinfr  qoalitiea  :  < 
— l.BjmmetrTDtfonnacdproportioa.  (N.B.— Tha 
atonal  ifaonld  bo  no  thioker  tluui  ii  neetaiuy  to  pro-  ' 
dnce  tbo  maiimam  brillianoj.)  2.  Aeeniac;  in  the 
finish  of  faoata  and  einllrnoe  of  poliih.  3.  Form 
*nd  relatin  proportion  of  fnoeta.  4.  Ferteetneii  uf 
adga.  (N.B— The  girdle  ihonid  be  aran  thnmghont, 
and  poliihed  np  to  ■  iharp  idgAi) 

In  addition  to  the  ahoTe-named  priis  there  will  ha 
the  lilrer  and  branie  medali  of  tha  compaoT  and 
Gcrtifleata  of  merit,  and  .£20  wiU  ba  ditttibuted 
•ceordingto  ths  diaoretianof  thtjndgn.  Cudidatei 
for  the  Ent  priie  must  lend  in  ipecimeng  of  work  in 
not  laai  than  two  oat  of  tha  four  olaiiei. 

AnT  'peoimen  of  work  will  be  reoaiTrd,  but  in 
order  to  enable  the  judges  the  better  to  ntimale  tha 
eieallecce  of  tlie  work,  eandidatn  are  raqncited,  ai 
far  ai  posiibte,  to  Mud  anme  of  tbe  following  umpin 
of  work  :— !□  Clasi  A^— Two  or  three  itonei  ranging 
tronkooe  totfareaouata  eMh.  In  CIva  B.—Threa 
or  foDT  rtonei  of  an;  of  tha  fotlawirg  liiea,  weigh- 
ing 8,  Ii.  or  10  to  tbs  oarat,  and  1,  2,  or  3  graini. 
Iln  both  Clars  A  and  is  Chui  B  lome  of  tbe  bril- 
liant) xbould  be  ronnd,  if  practicable.)  In  Clus  C. 
— A  lerle*  of  stonei  ranging  from  20  np  to  8  to  tbs 
oarnt.  {N.B,— The  lingla  out  ihonld  bna  the  topi 
ontwlth  tha  ntarfaeeti.)  Id  CU-a  D.— A  few  roen, 
20,  M.  80,  100,  or  2U0  to  tha  carat.  (N.B.— Tha 
roaei  ihoald  beronnd,  haring  thin  edgn  and  well- 
polichcd  baekii,  and  the  mmal  imonnt  of  facet'.) 

It  woald  bo  preferred  if  iny  rongh  diamonds  of 
important  aiie  eonld  bo  unbmitted  to  ibo  jadgcii 
betore  bring  cnt,  in  order  that  tbef  ma;  m  tha  form, 
■iia,  and  qnilitr  of  the  itonei,  and  that  they  may 
be  enabled  the  mora  eatilr  hereattar  to  jadge  of  tha 
ramniDing  weight  and  bnllianoy  ;  or,  if  poneibla,  a 
plaater  eait  of  tha  original  orjital  ihontd  aocompanr 


(N.B.— ThU  paranaph  will  not  apply  to  thi 
amateur  oompttition). 

Xo  one  who  faai  alrradj  obtaiocd  the  nimpanf'i 
•ilrar  medal,  or  a  firit  priie  in  any  of  tbe  prarioa- 
compelilioni,  will  ba  eligible  for  a  Bnt  piiia  thii 


CUSHXAS'S  COKBIKATIOIT  LA.THX 
CHUCK." 

Iff  all  ihopa  where  tha  work  done  rariei 
eonilantly  and  greatly  in  liMand  ibape  it  ii 
ible  to  hare  a  "  combination  "  chock  that  can, 
nd  at  will,  be  made  either  ooDcentrie  or 
(that  ii,  with  noiTenal  or  independent 
jawf)  withont  nmoral  from  the  lathe-ipicdla.  A 
good  ohnek  ibonld  be  light  and  itrong,  say  to 
handle,  biTiRg  a  poiltire  jaw  motion  and  a  firm 
trip,  and  witb  no  oncOTered  (Iota  or  ipaeta  to  Irt 
-  '■-■■  -  -hips.     It  n 


niekly  n 


their 


i  brant 


iHeain 


1  are  reqaettad  to  irnd 
nnt  and  Bo<kall,  156, 
Tnrnen'   Company, 


New  Bond-itreat,  marked       

daring  the  weak  ending  October  5th. 

AmattuT  TVratn;.- FaatXaaterC.  Cbriitopher- 
K  n  hai  plicrd  at  Uie  diipoaal  of  the  eompany  a  inm 
of  i;10  to  ba  awarded  aa  a  priie  tor  tbebtit  upecimen 
of  amateur  work,  in  ornamental  turning  in  either 
i  during  the  period 


coitiBetition.     Any  lathe  apparatna  may  bo  nicd. 

I'he  conrt  hu  plaoed  at  the  diipoul  of  the  eom- 
iwlitian  committee  a  tarn  of  £50 ;  and  the  Baroupre 


tbu  catch  tbe  mpperting  ring  may  be  famed  by  a 
knob  at  the  baok  of  tha  ohnok  (•«•  Fig.  3),  t£n« 
enabling  tba  eiranlar  ruk  to  ba  nndHnhad,  and  any 
jaw  Kparalely  mored  nearer  to  or  farther  from  the 
centre  than  tba  othen,  thna  making  an  eeoentrie 
ebnek.  By  again  meahing  the  piuoni  and  nek 
tbea.  ecoentrioally  pland  jawi  nuy  he  mored 
iimaltaneooily.  Ai  bnilt,  the  oeatre  holai  an 
propoHioaally  Tery  large  j  the  parti  ar«  fair,  and  of 

PHOTOOBAPHT  AT  THE  LEABT  £E- 
FRA1T0IBL£  END  OF  THE  SOLAE 
BPECTRUM.- 

Bi  CiTT.  Abxit,  E.E.,  F.E.S. 


N'EABLY  two  yean  ago  I  I 
reading  a  preliminary  noti 
tha  leait  re^ngiUa  end  ot   th 


pbotagrapbing 

-.-,-  -  -.— ^ ot   tha  apectmm,  and  it 

that  tha  tima  haa  com*  whan  I  onght  to  le- 
aeem  tbe  promiaa  implied  by  a  "  prdiminaiy  note" 
andenlorfntther  into  tbe  anbjact.    Laat  year,  owing 
to  a  change  in  raaidanca,  I  waa  nnabla  to  punne  tba 
•nbject  wilh  any  degree  of  aetirity,  bat  daring  thii 
laat  winter  and  the  preiient  ipring  I  ban  niau  bir 
prognai  in  my  teaaBrchae,  the  reanlti  of  whieh  I  lay 
before  tha  meeting.     Theaa  reanlti  an  principally 
photognphi  thamiel*ei,  and  the   firrt  to  which  I 
■ba  I  call  attention  ii  one  taken  through  thna  prka 
ot  dente  flint  glaia,  each  of  whieh  had  a  Tartieal 
ang  a  of  GT.      They  wre  plaoed  at  the  angle  rf 
a  a  mnm  deriaUon  of  B,  and  kept  ao.     Tba  fbtti 
angtha  of  tbe  collimator  and  camera  wan  IB  iiuba 
and  "  feel  ret  pcctiiely,  and  a  eondaniing  Imi  of  I 
feet  focaa  waa  employed  to  collect  the  light,  thi 
m  ddle  of  tha  eoUimating  lens  alone  baing  fiUad  witt 
aolarnyk     In  front  of  the  ilit  waa  placed  a  pUi  <f 
orange  glaaa,  in  ordn  to  cat  off  the  inffoied  bht 
rnyi    which  experience  bad  prenonaly  taaghl  w      '- 
were  nimical  to  the  pndnetion  of  good  negitina, 
ow  ng  to  the  light  diipened  in  the  priima  tkia- 
WTei.     Itwillbenoticadtawhat  an  ■aormon*& 
tinoe  below  A  tha  imprtsiioni  ot  the  budi  ia  th 
n  tra  red  an  to  be  foand.     It  tha  wave-laegtb  h 
need  aa  abiciiim,  and  the  meuared  diatanoaa  «(  lb 
known  lines  be  nied  ai  ordinataa,  it  will  be  tnal 
if  tbe  warea  be  oompleted  by  hand,  that  a  «ai«- 
ength  of  not  leii  than  10,400  tenth  metna  ii  ia-       ^- 
preuad.    Bonghly  apeaking,  A  ia  7,600  tenth  nta     f 
iDdD5,900t«nthmetraa,l9whiehit»iUb«M«itkt     :„ 
[  woe  within  tha  mark  whan  I  announoed  that  I  lad     7  ~ 
obtained  pbotognphi  aa  mneb  below  A  aa  D  «■     ^ 
ibOTC  it.    Now  tbu  negatiee,  tkoogh  intaneti^M     ^ 
I  feat  in  pbotogr^by,  boa  no  practioal  aciealii)     L~ 
ralue,  ai  the  nltra  red  ii  so  trematidoaily  liniiiiliiwet 
that  the  abwlnta  waTe-langthi  oonld  not  t«  oUiiad    ',  _. 

About  the  time  I  read  my  lait  p«par,  C^tiii  t- 

Fnpman  kindly  lent  ma  a  ipeenlnm  metal  gialiil,  ;.'.. 

by  Rutherford, haTing  about  S,600  linea  to  iSliHbi  [ 

but     t  was  only  lately,  after    ramoriig  it*  ffm  '. 

sorenng,  that  I  waa  fully  able  to  appraeiata  ik  ^^ 

ralue     In  all  gratinga  the  red,  or  rather  tba  din  ;  ' 

red    of  tha  first  Order  ii  oTerlappad  hj  tha  din  r 

>  olet  and  riolet  of  tha  second  order,  and  the  hifkt  '^ — 

tha  order  tha  more  Orerlap   there  ii.     To  mNb  f~ 

thi    nblch  wai  a  defect  for  tha  pnrpoae  fot  wUAl  t" 
(^uredit,  I  placed  before  the  ilit  at  tha     ~'     '" 
re  1  g  iSM,  which  oompletely  ant  off  the  ] 
y  allowed  a  little  of  tha  green  to 


by    t      Theoretically  apeaking,  the  timf  aMMMQ  I 

F     tikiTiRB  photognph  of  tbe  flrat  oidar  U  t^i  I 

lor  taking  one  ot  Uie  laeond,  and  1-!I7  for  tMl  d  \ 
he  third.    Praetically,  thii  it  not  qnlte  tai^  !■ 

vaioni  which    it   ia  nnnecafaan  to    tni«    fall  I 


—    — laecaiaan  to 

bcre     This  indneed  ma  to  think  tbat, 

IdgiT* 
id  order  oftbe 


t,ifIeiaUpl    I*-— 

grating  with  doable  tbe  nnmber  of  lio«  to  E    E — 
'    Gnt  order  ihoold  gi 


ind  at  the  lami 


JnrdtttCont 

for  the  dial 


impetiti 


■£\i  towards  tha  poitery  money  pi 

me    niffcront    objniti     in    wood,     poltory,    a 

amateur  turning  mult  delirerad  free  at  the  Mao'iuu 

Hou>»,  Loedon.duringtheweekendinR  October  5th, 

1  I ; T.     j^^y^  Octobfi  "■•    "•  ■ 


will  be ^, , „  „_ 

neidiy,  October  9lb,  sod  Tborsday,  October  10th. 
They  must  be  each  msrked  with  a  prirate  mark 


itingI«aaM«« 
eipoaara  onght  to  ba  MM 
Lockjer  kindly  lent  ma  ml  • 
The  Cnrhman  chuck  (which  li  msdo  with  three  or  '  (rating,  and  tba  third  pbotoirapk  waa  take*  kflt     I 

with  four  inws,  ai  desired)  haa  its  jaws  [which  slide  ,  f°>>  "'D  'M  that  it  gim    t1ie  linea  from  C  ti  1 

in  radial  iIdU  on  its  faoe)  long  enough  to  completely    almost  per Fpctly.     A  uosiUTeoopyof  thiaoMMMll 

ctotethe  slots  agunit  acc»s  of  obipe  or  dirt.     Eich     I  "'xt  to  Profrisor  FLiui  Snijth,  aa  ba  tewW 

Lud  '  ^"  (which  is  three- plepped.  as  shown  in  the  mita)  ii    ™*P  "f  this  ngioB  ot  the  ipectram  which  be  |afr 

— er.ibla,  so  that  tha  highcit  steps  may  bo  placed     li'bed  in  tha  lait  rolume  of  the  SdinburaK  J«b» 

ards  to  hold  drill  or  reamer  shanks,  Aa.  Tiamrml  Obitn-atiani ;  and  I  cannot  do batlw ItM 

The  foot  or  inward  projection  of  each  jaw  in  cut  '  quote   his  words  regarding    tbe    oecnrMy  M  fli 

■   '     -  "■      ■"         '      igages  with  a     photograph  :-"  As  tha  siie  ot  tha  glamea  IMWrll 


ing  foi 


ind  accompanied  by  a  lilt,  ahow. 


to  a  hulf 

nare-bcided 

1.     Tbe 

ide  the 

Tn 

Fig.  2),  a 


bears  below  it 


anmber  ibeRronndion  which  the  prii.  ,. 
._„-..    They  meet  bo  aceompaniad  by  a  lealed 

nTc'ope,  marked  wilh  tha  aamn  mark  or  motto,  and  „  .  al    i   -.L  ,■  ■ >,"  v; "     —  •"     ,—  "- 

'oulaiuing  the  name  and  address  ot  tha  oompetitor,  ^"*  *^"  toothed  ring    C  C,  rests  upon  a  plain  ring, 

.nd  his  age  it  an  apprentice,   and  in  all    oasea   a  "  ">  '"?  panpbery  of  wnioh  u  threaded  to  corre- 

ertiScnls  of  good  cODduot,    and  a    oertifieate    or  "p*""'  *'th  the  interior  of  the  iball;  hence,  it  this 

l><-1..>iinn  •),.(  h.  :.   i_   'i-g  (^^    and  that  the  ""B  *••  •''•'^*' '"  one  direction  it  will  be  ad»anccd 

md  hai'bcen  exeoutod  towardi  the  chnek-faea,  and  .^'"JMJ. .  By  this 


,„  _    photograph . 
tho  '  niated  cloiely  tc 
>nuare  head  and     loehea    -<-    4'25  ii 
...  .u._  ^th  „^  . 


sudard   ( 


ork  is  by  bia  band* j,  _„„ 

Bring  tha  period  ot  competition  ;  the  compel 
—    "«iuired  todo,  iuthe  preaeooeof  tha]nd| 


f^inpo   of  tb»  wmk  t 


, It  tha  eirenlar  nuk  and  ita  berel-piaioi.  __, 

ba  mnhad  or  nnmaifaad,  In  aither  mn  the  ring  being 
;    haHbya^rmraatob.    By  praninK  tha  thamb  npS 


back  again  in  LiFboo, 
itself  as  I  a>ed  lo  see  it. 

This  acknowledgment  W  the  yJm  rf  Ibt  |W» 
graph  waa  particularly  gi^tifyisg,  aa  it  «M  IM 

an  aitronomir  who  had  p  

this  partioalar  part  of  thi 

Tha  next^late  thowi  thi 


Kit  24, 1878. 
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In  o(h«rwM(lf,tiM]r«Ilow 


■pieaon  fnnp  bu  ■  wsta-  length  of  aboat  8,40(1  mncb  Itakiog 
toith  ma<na  aad  the  eitrame  lineriiibla  huawaTs-  iub  are  nearlj  iowjuts. 
loglh  of  about  9,200  tenth  metna.  At  tbta  point  {  The  pbolo^ph  nhiob  I  ■bowed  joa  of  the  btir 
Um  eloMI^Tnlcd  grating  Memed  to  fail  me,  ud  X  i  oiden  of  the  ipeotrainwaa  takoD  on  AprilS.atS  30. 
«obU  not  B«t  barand  thi*  poiot  It  than  itrneb  ma  It  bad  an  sxpmnn  of  ant  miaate  and  a  balf.  Tha 
ihat  the  f  laaa  on  whioh  toe  liwa  vm  mled  miilil  photograph  in  irbich  the  f  nrthiet  buid  of  linei  waa 
•bMrb  the  r^a  bajood  (far  I  mut  axolMn  that  &i,  \  aeen  had  an  eipoinre  of  12  minnlea  an  the  8di,  at 
gmUog  wu  mled  on  gl<A>  and  lilTered  at  the  baeL),  i  2.39.  The  elit  wai  in  this  oate  olaied  aa  Dearly  an 
or  tbat  tbe  red  (bua  mifbt  abMirh  tbem.    I  tbta    poiiible. 

lerKled  to  the  tint  uratiog  and  adopted  a  dilterekit       In  ogndniion,  I  hare  to  reniark  that  in  a  abort 
imthnd  nf  prnntiedinj  jtim*   1    hope  to  redooe    tbe    expoinrea   ooniider- 

nria  wae  Fraonhoter'a  method,  to  whiah  I  -    -        .-       -         —  -  ■ 


pnotieally  nmr— tboiigh  T  beliare  I  bare  bm„ 
eraditad  (tbongh  inaecnrstelj)  with  niingit  for  otbvr 
etperinMata— «iid  after  Tariou  athmpta  tbe  tolloir- 
ia^  ii  an  oatliu  of  tbe  anaogenent  adopted  >—Tbn 
■ht  ma  plaeed  boriiontally,  a  prien  of  Olf  oooapUd 
afeaitionatthaendoftheodlLDutorMit  the  boa, 
the  reBeotion  gratinB  then  reeeirad  the  ru>  aorl 


tothafonrth 

MM  plat*  in  a  amall  camera.  When  thia  melha.l 
nt  appliad  to  the  larnr  apparatni  I  got  further 
iata  tb*  altia  red  than  I  bad  done  before,  and  lueh 
*|lato;«i)eM  before  ion  ;  tbe  waTS-lenatb  of  tbs 
IMEaaot  my  gronpoiIiDM  riaible  on  the  plate  is 
doat  10,300  tenth  matret.  From  indioationa  an 
eOarplateelamineliDedtothink  that  we  maTgri 
H  hr  aa  12,000  tenth  matna,  which  it  will  b., 
■daitted  i*  a  tolerable  dittanee  to  tiaral  along  tb*. 
iiriiiUe  apectmm.  In  these  altra  ragiona  the  lint~ 
\  perf aoUy  meaaontble  under  a  moderat<i 
..  JOWar,  and  I  bare  there  propoaed  to 
>  make  a  map  of  the  nltra  red.  For  the 
Mntea  I  propoae  to  ma  the  OTerlappins  of  thn 
hipw  Older  of  the  tpeetrnm  orer  that  naed.  Br 
cutiag  off  the  red  in  one  eaie  and  niinr  half  tb.^ 
Im|th  of  the  lUt  for  one  eipoaare,  and 


.       In  the  ........  __. 

reanlti  of  whioh  faaia  joet  bean  eommnnieated  to 
the  Bojal  Society,  I  fonad  that  tbe  red  nyi  sonld 
Dxidite  a  photographio  image  aa  trell  aa  form  it,  and 
that  in  an  oiidiied  itata  it  wne  unable  to  be 
iereloped.  If  the  tandeacy  of  tbaunaitiraoemponad 
to  become  oiidiied  eioeaded  ita  tandener  to  boMafl 
redaced,  no  image  oonld  be  dcTaloped.  By  aipoaing 
in  vacua  or  in  a  nitronn  atmoipheie  I  hope  tu 
tUminate  altogelber  thia  oxidiiing  elteat,  and  *o  get 


SCIENHFIC  SOCIETIES. 


orar  On  other.  The  waTe-lenatba  of  the  mo 
nfrannble  raja  are  known,  and  ainoe  tbe  diipenii 
ottbeUtber  order  ia  donble  the  one  below  it,  tl 
«an-Ienttbl  of  tbe  latter  can  be  aceuntely  nicer. 
taiaed.  iTben  once  a  ae^  ia  obtained  tbe  greateit 
diOmltr  will  hare  nniabed. 

Now  ••  to  the  prooeei.  My  object  bai  been  to 
waitlit  the  moteoolee  of  eilrer  hmnide  that  tbey 
^  aheorb  the  red  laye.  With  ordinary  eilrer 
otiude  tbe  film  allow*  tbeae  Tery  raya  to  pais 
tteoofh  whilat  a  bine  absorption  takaa  plaoa.  In 
Mhw  worda,  my  endeaTonr  bai  been  to  flsd  a 
nwiiei'  BoleeDle  of  a  leniitire  lalt,  whiab  ibaLI 
•aiwar  to  the  awing  of  the  wavea  of  the  red  anil 
■Mra  red  taya.  Tbu  I  firat  aecompliaked,  aa  I 
■Wed  at  the  time,  by  adding  reaina  to  the  aitnr  aalt. 
•«d  forming  what  I  may  oall  a  ' 


tf  the  ailTer  bnmiide.    Now  thia  doni 


"W 


iblingtl) 


■MMdntodirii 
~Am  II II 


—    --„-, , sewDoeaa 

a*  I  hare  already  done  ia  pnpera  I  hare 
,  and  yet  the  donble  moleeole  wonid  not  be 
anleee  earetnl  maoipnlatioa  waa  atteadiil 
ilatwn  eaey  to  follow  whan  laeD,  bnt 
loUow  from  any  dsaoriptioD.  I  ahonld 
refer  t  ottaeh  praalioallj  any  one  who  is 
wilb    ailrer  bromide  emolaion-making, 

allow  him  to  be  milled  bj  what  mnet  be 

gt  direetioni. 
I  ndiilnt  two  filaj,  trath  prepared  with  HntitiTE) 
^nbaoB,  whioh  ia  eompoaed  of  exactly  aimilar 
*»ffadiM*a  Tia..  pnre  ailrer  bromide.  Yon  will  at 
^e*  BOta  tba  diCercDoa  in  colour  of  the  light 
^nndttod.  Tboone  whieb  ii  aenaitire  to  the  red 
Mii  mitra  rod  ia  of  a  bine  Unt  t  tbe  otber  ia  orange. 
j—  will  aoa  that  the  bine  tint  would  appear  to  be 
Am  to  ■  phyiioal  arrangement  of  the  moleonln,  fat 
Waiartof  thafilm  be  mbbed  yon  will  eea  that  it 
**H^|eB  to  »  mddy  tint,  paaaiog  thnngb  aa  emerald 
-^Waatav*.  WehaTeit  aoaotbeaereen.  Whether 
*•  la  tlfbt  or  wroof  in  regard  to  otber  matter,  I  am 
^«*lBMd  tbat  in  eilnr  bromide  we  hare  the  poaaible 
*-'-' — Biot  two  nna  of  moleculea.  In  tbe  bine  film 
M  of  both ;  when  only  the  larger 


HOW  TO  HAKE  A.  FHOTOGRAFHIC 
PaiHT  UPON  PAPER  IN  PIV£ 
MIKDTE3.* 

IT  ia  aometimei  deeirabla  to  prodnae  a  poaitirFi 
upoa  paper  io  much  lesB  time  than  ii  poaaible  b-r 
iha  oHinary  nrooeaa,  in  which  manner  it  takes  not 
laaa  tbin  twelTs  houra  to  complete  a  good  pboto- 
fraph.  Wa  bflieie,  tberaFore,  that  the  following 
prooeia  will  be  taken  np  with  aome  intereat. 

Tbe  following  aolutian  ia  prepared  in  a  aloppetod 
liottle,  and  protected  againit  light : — 

Distilled  water         500  grammes 

Citrioaeid      30        „ 

Citrate  iron  and  ammonia  ...     15         „ 

Cone.  liq.  ammonia 30  o.e, 

Ailerabakiag  tbe  bottle  ontilererytbing  la  diasolrei 
the  aolution  ia  fillored.  Now  faitan  a  piece  of 
fositire  paper  with  clamps  upon  an  aran  boud, 
Mid  corertha  aame  with  the  abore  solntion,  applying 
:i  flat  camel's  hair  bmih  np  and  down  ths  paper, 
until  it  ia  arenly  coated,  after  whioh  manipalation  it 
,honld  be  dried  in  the  dark. 

Tbe  paper  prepared  in  thii  nuaner  will  hare  a 
deep  yellow  tone.  The  printing  ia  done,  ae  naaal, 
in  a  oriotinK- frame ;  bnt  care  mnat  be  taken  that 
naencee  simnltanoensly 
poinre  eboald  be  rtry 
Fuuri.,  Buu  uuuuuuD  uiiij  uutU  tlw  Dilncipal  lines  0! 
(be  pietnre  are  risible.  Altar  this  the  picture  ia 
[ilaeed  in  a  Bat  diih,  the  eipoeed  aide  np,  aad  Uira 
ooiilened  with  diatilled  water,  when  the  following 
(iereloper  ia  to  be  poured  npon  it : — 

Diatilled  water         500  gianiDiM 

CrysL  nit  silrer        IS       „ 

Cone.  liq.  ammonia 6  c-c. 

Tbia  solution  moat  bo  filtered,  and  will,  after  ap- 
plication, bring  out  all  tbe  details  of  the  picture, 
with  a  disagmabla  red  tona  {Thia  dareloping 
"""    '"  ■'"    "'  ig  off  the  light,  can  be  kept  foi 


1,  by  sbntl 


BOTAL  ASIRONOmCAL  SOaEIT. 
rriHB  third  meeting  of  the  ssasion  was  held  at  Um 
J-     Society's  rooms,  Burlington  Honie,  on  Friday, 
the  10th  inatant ;  Lord  Lindsay,  M.P.,  Praaident, 
in  the  ehair. 

Maxwell  Hall,  Esq.,  H.A,  .Jamaica,  and  JaOMi 
L.  MoCance,  Esq.,  Bathfera,  Baynera-road,  Potuey- 
hill,  8.W.,  wan  balloted  for  and  duly  aleoted 
fallowi  of  Uia  aocdetjr. 

Mr.  BanyardreadapaperbjMr.  Watantaa"Oa 
the  Heat  of  tbe  Skara.'^  The  paper  retarred  to  tho 
obaerrationt  of  Mr.  Staoa,  by  which  he  determined 
"  radiant  hMt  of  Arctaraa  to  be  eqoal  to  tbat  of 
ibioal  Kn.  ressel  of  hot  water  at  a  distance  of  100 
yards.  Taking  theparallax  of  Arotama  at  ith  of  a 
aaoood,  this  wonld  giro  an  abaolnle  radiant  tore*  for 
the  itar  more  than  13,000  times  as  great  aa  the 
sbsolnte  radiant  force  of  tbe  ann. 

The  Astronomer  Boral  said  that  it  seemed  to  him 
tbat  the  aoeounte  of  the  apota  which  had  been  seen 
upon  the  diaoof  the  planet  Uarenry  when  in  transit 
ihoold  be  reoeired  by  the  BOciet;f  with  great  caution. 
It  waa  rerj  improbable  tbat  if  inch  a  apot  bad  an 
setnal  eiiatenoa  npon  tbe  planet,  tbat  the  period  of 
rotation  ahonld  be  snob  as  to  bring  it  into  the  centre 
at  the  diio  at  tbe  date  of  each  of  the  traniita  during 
wbioh  it  had  been  obierred.  Ha  thought  that  it 
was  mnsb  more  probable  that  it  woald  ba  found  to 
l>e  merely  an  optical  phenomenon  wbioh  had  ita 
origin  iu  soma  reflection  from  the  enrfaaea  of  tbe 
laneea  or  tb*  sides  oE  the  tnbea.  Ha  had  in  hia 
axperience  aaen  and  heard  of  aareral  each  optical 
dunomena,  whioh  had  at  first  been  rery  wpleaicf . 
Once  when  itanding  in  a  room  with  Mr.  FraDOU 


ailed  their 


after  rome  little  arosa-queetioningand  •iperimenting 
that  they  diaoorered  that  it  owed  ita  cxiitenoe  to 
—  rtfleotiona  of  ao  image  of  the  ann  in  the  plate 


_._,    .  _  _ of  the  planela 

.  , jtly  certain  waa  oat  seen  by  othar 

Bearing  in  mind  these  and  eimilar 
sppearaooea,  he  thought  that  the  aoooanta  of  tbe 
mght  spot  and  ring  ronud  Uercary  during  tranait 
Maid  not  be  reoeited  with  too  great  caution. 

Mr.  Christie  aaid  that,  after  the  remarka  of  tbe 
Jistronomer  Boral,  be  should  bring  forward  hia 
obaerTaliona  with  great  caution,  and  ahoutd  not 
ondearour  to  aaiigc  the  oaaaea  of  the  phanonMna 
which  be  had  obaerTed,  Hia  obaerrations  wen  made 
in  a  rery  limited  time  in  interraii  between  a  cloud. 
He  saw  a  minute  bright  spot  in  the  middle  of  tbe 
diac  of  Mercury,  and,aafaTaa  he  oonld  make  Out,  tbo 
riiibility  of  the  ipot  and  its  position  upon  the  diso 
lUd  not  alter  ai  be  mofedhisajoi  ha  alto  saw  a  ring 
of  light  round  ths  planet  It  seemad  of  an  irregular 
^pe,  not  altogether  aircuUr,  in  thainterior  of  aUrgii 

i™.;  ti-T.'  ."nJ  "iT"  fliV_i *■"■'      I,     ^'  .j""    "n«-  perhapa  hit  a  radius  of  the  planet  in  breadth. 

^'^.^J^'l  ?"/•.. ^.'■.^','«"?.^  '»"»  'r!""  r^"^-  I  ThioSler  iSe  eeemed  p^faetly  oiTnlar,  and  oi^bt 


ba  naad  repaateiily.)    Attarwarda  the  picture 
carefully  waahed  in  running  ...... 

fallowing  bath  i— 

Diatilled  water 

Hyposalph.  soda        ... 


radius  of  thejilanet  in  breadth. 
-J  .1.  ■..  —  ■  I  •"-  "—  ■—■  ."v—ed  perfectly  circnlar,  and  oi^bt 
arda  the  Picture  la  |  p^^ij,  to  be  apokan  cj  as  a  halo.  He  obeerred  the 
»,  ana  nxea  u  tna    ii,n,ii   ^ti,  5  different  eyepleou— that    is,  with 


10 


In  thia  bath  the  picture  remains  seraral  minntas, 
_itil  it  has  changtd  to  a  deep  pnrple  tone,  attei 
trhich  it  is  put  into  a  dish  with  warm  water,  and 
i,  and  then  rinaed  three  or  tour  tiatm  in  a 

a  of  water.    Now  it  ia  placed  between  a  few 
of  blotting-paper. 


ordinary  negalira  eyepieoea,  with  a  solar  diagonal, 
and  witii  two  prisms  aad  polarising  solar  eyepiece ; 
bit  he  oonld  not  pretend  to  hare  thoroughly  iuraati. 
j«ted  the  phenomeua,  aa  he  only  had  Ian  mlDulea  at 
bis  disposal.  Captain  Tupman,  who  had  alio  ob- 
parred  at  ElTeenwich,  but  with  another  inatrament, 
niuld  not  detect  any  permanent  white  spot  within 
the  diao,  but  there  was  oooasionally  a  diff  naod  light 
tbe  planet.^  He  had  not  been  able  to  detect  a 


hyposulph. 
c banged - 


t  sen  dried  orer  a  apiril    ring,  mther  Inminona  01  shadowy, 

.    mtity  of  aqna  ragia  and  ,     On  the  inritation  of  the  President,  Mr.  Bnther- 

>oda  in  the  filing  bath,  the  tone  oan  be  |  fird,  of  New  Tork,  aaid  that  he  ooncnned  with  tbe 

The  tons  can  likewiae  be  modified  by  add-  1  ^tronomnBoyal  in  thinking  tbat  these  phenomeim 

little  pjrogillio  acid.    This  oopying   process    had  their  origin  in  the  telescope  or  ~  "'- ' 


cui  be  also  uied  for  ealargen 


gentleman  saw  a  da^  "'%> 
aid  another  a  bright  one,  and  another  none  at  ail, 
U  seemed  to  point  to  the  oouolnslon  that  the 
phenomena  had  no  aotntl  ciiatanoe.  It  most  be 
remembered  that,  with  aa  object  so  bright  aa  the 
'in,  all  refieetions  and  images  from  lenses  wonid  ba 


aenaitire  to  the  lower  end  of  thii  1 
is  to  the  upper.  Allow  me  to  say  I 
Tiawa  are  not  original  eieept  in  la  far  ai.  1 
■plied  to  thia  anbject.  Whether  they  are 
BOk  they  bare  formed  a  good  workinir 
wUeb  bu  led  me  to  tbe  results  obtained. 
■  ^ji—iia*  aloalag  I  mnat  refer  t«  the  eomparatire 
g«lta  at  Wfamre  required  for  these  photographs. 
f^iMgcMOMia  tbat  at  A  the  exposure  reqairad  is 
NmM  BB  timea  that  required  tor  O,  in  a  fairly 
it  ■■■  at  mUdar  1  for  the  ultra  red,  aa  far  aa  I 
'   '  -  "     9  about  85  times.    Theas  are 

.  hut  still  will  enable  yon  to 

Mm  at  tha  sanaitirctMas.    I  ahow  you  a 
'  *  '         '     '4  p.m.  on  Marab  18.    The 
^^■■■**i^  aa^  ou  aeconla.    Ton  will  see  that 
^•■AaibM  llmwaa  the  bine,  with  tfaejwUoir  1 


Tlio  Deatrootloa  of  Tin.— Hie  phenomenon  of    ) 

tlM  disaggregaUou  of  tin  baa  been  often  obHrred. 
:>gao-pip6»,  after  long  aae.  become  brittle  [?],  a  ' 
.  ademana  atated  in  the  Chem.  Jahreabgr.,  iSia,  ,< 
I.  2S6,  that  plates  of  pure  tin,  containing  at  moat  ' 

iron(  brwik  into  mall  frag- lot  Qroenwiah.'smd  tbat  during  part  of  the  time, 

Iwa^     when  there  waa  a  break  ia  the  clouds,  be  had  had 
I  superb  definition.  He  bad  then  esonapoint  of  L'ght 


.      -      -,   ,      _.. , red  the  transit 

V  J  injr  DBuk.  of  laad  and  iron,  break  i 
nients,  like  molybdenum -sulphide,    .- 

franaport  from  Eotterdam  to  Moscow,  ii. ^ 

A  similar  phenomenon  has  been  lately  '  nW'tho  centre  of  the  diao  a  little  'towards  ths 
I  Royal  Pjroto^bnii-  '-*■ — ' —  --  ' ■ 


exfoliated,  andcmmbled  into 

i^tilI  later,  larger  quantities  of  Billeton 

li.SSOkilogs.}  ware  similarly  affected.  Tbe  ware. 
Ileuses  were  thoroughly  dry  ;  the  tin  contained  <raly 
Iraoes  of  foreign  metals,  no  solphnr  or  phosphi 


L     5!i?i?i''  "' fallowing  limb,  and  there  waa  alio  a  ring  01 

Ml  I JB5  kiipgs.)  1 ,3[  light  around  tbe  planet.  The  halo  seemed  to  him  ot 
^ir?-  '  a  half  tint,  and  hia  impreasion  waa  that  it  was  pro- 
block  tm  I  ^^^^  j^  oontraat  with  the  intensely  black  diso  of 


....  planet.  HehadmadehiaobserrationwithaSin. 
_  tcUaoops   by   Simms,   whioh   had   bean   used   for 

.. ,.    Acoorfingtobr-Potn-s"ii^iii;io'tJ"'»B5'*"S'Swl!?^j'     1 1  h.   *_     11 

the  tin  oonW  be  polreriaod  more  easily  than  ordinary  '     Mr-  Prootw  said  Aat  ha  had  obaerrad  thataanail 

titt  filings,  and  gars  ont  hydrogen  more  quioUy  with  I  with  his  di 
niiid.     While  it  waa  in  the  warehonae  there  was  no  I  < 
SLvere  cold,  yet  the  disaggregatioD  went  on.  \ 

•  Rom  ^n'Aoay'a  Batlitia, 


n<Attea 


-^^iWfci^ 
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been  pl^pin^ler  atrick.Rod  had  pnt  ■  piereoF  c&id, 
■>  iha  (ipluned,  oo  the  sjtpiecr,  and  that  the  point 
■ttha  Miilre  WIS  th«  placF  w>n  oaa  oF  thn  lefii  oF 
Um  oonipkasH  had  bnn  pWed  to  elriko  thi  little 
«ire]«.  Ur.  Proctor  noticrd  that,  ai  tbs  cloads  eame 
•nr,  the  point  of  light  changed  in  brightnSBi,  and 
gnw  daik  as  tha  sun  iraii  ooiend.  If  it  were  a  reftl 
pliOTiiwi'nnn.  he  thoaRlit  that  It  thould  hara  grown 
MlktinlT  brighter  te  the  eje  wrb  iheltrnd  from  the 
nn'i  fight.  When  he  changed  the  power  he  conid 
not  MB  the  hright  point,  bat  he  detmted  a  mijit]>  port 
•f  li^t  at  the  oentn.  One  other  matt'^r,  bat  he  wis 
joabtfnl  ftbont  it,  mu,  that  ae  the  lieht  of  the  paint 
wnad  and  waned,  it  Kemtd  u  thongh  it  aaeumed  • 

BKHBCDtaiT  tfaftt  h'  did  not  like  to  8pe*k  kboat  it 
with  Mrtaintj.  With  regard  to  the  bright  ring, 
lAtn  be  direoted  hia  attention  to  the  lide  ol  the 
planet  fnitheat  from  the  aan'i  limb,  he  raw  it,  and 
WrtiirlM  when  he  directed  hii  attentioa  b>  the 
nllMr  (id*  he  conld  not  tee  it.  It  Memed  iike  a  rer; 
lUn  thread  of  lisfat ;  the  limb  wu  beautifnll;  defined 
— imtaet,  the  definition  wu  naTfaot- 

Mr.  Cbsmben  wid  that  ha  wu  onl;  able  to  fee 
Um  IbD  throngh  elonda  for  about  10  minatei.  He 
«adld  dateot  no  apot  upon  the  difo.  but  a  ring  wai 
fiiible  roond  the  planet.  The  breadth  of  tha  ring  wu 
ahf  htlj  moro  than  a  diameter  of  the  planet.  To  him 
it  appeared  h  a  bright  ring  ;  but  hia  wife,  who  alio 
WW  it,  detoribed  it  as  a  dark  ring. 

Mr.  Brett  aaiJ  that  he  ab*eried  the  planet  in 
sompanj  with  Mr.  Walter  Pja.  Thore  wa«  no 
bnak  in  tba  cionda  nntil  the  planet  wu  npon  the 
•sn'e  diie  at  a  diatance  from  the  limb  equal  la  abont 
tta  own  diametn'.  The  pUnct  wu  iotenaelv  black, 
ud  aeemed  enrronnded  bj  a  ring  of  light.  Hi*  firat 
unprawion  waf ,  that  the  width  of  the  ring  waa  aqnal 
toahontathinl  of  the  diameter  of  the  planet.  The 
hright  ring  waa  mueh  brighter,  perhaps  twice  ae 
bright  u  the  enn'a  disc.  Hit  obeerTationa  entirely 
Mnfinned  hia  riswa  u  to  the  apaanlar  refleetian  at 
tha  inrfaoa  of  the  planet. 

Caplaia  Noble  read  a  piper  (ram  Baion  tod 
ErtboD,  who  had  obaerxd  tha  trauait  in  company 
with  U.  de  Bfie.  Neither  they  nor  any  of  the 
obaervera  with  them  aaw  a  black  drop  or  ligament. 
When  the  planet  was  npon  the  sna'a  due,  an  anreola 
of  brigbtfr  light,  whose  breadth  w*e  equal  to  the- 
ladioi  of  Mercury,  was  aeen  about  tha  planet-  Thera 
waa  alpo  a  amall  point  of  light  npon  tha  diao  which 
wu  decidedly  eeoentric.  being  nearer  to  the  limb 
than  tbe  centre  of  the  planet- 
Mr.  Penroie  tad  ob:- erred  the  transit  from 
Wimbledon-  At  the  time  of  interoal  contact  thfe 
eky  wu  clear,  and  he  had  obeerred  no  ligamect. 
Tbcre  were  wnvei  of  light  running  along  the  limb 
which  made  it  difficult  to  pay  when  the  contact  waa 
complete.  Obierring  with  a  diagonal  eyepiece  he  saw 
a  white  light  upon  the  planet.  iiUghtly  flickering.  It 
wai  decidedly  not  central.  A  lady  who  waa  with  hint 
•aw  the  white  light,  bat  did  not  agree  with  him  mn 

Mr.  Qlaialer  read  a  paper  by  Prof,  Pritcbard, 
who  bad  obacrred  thetranait  at  Oxford.  Duricg  two 
gUmp'ea  he  thought  that  tbe  centre  of  the  pluut 
wu  brighhr  than  the  reat  of  the  diac,  but  during  n 
third  gUmpsehe  could  not  detect  this  pheHomeuou. 

Ur-  Banyard  said  that  he  obaerred  the  transit 
with  Lord  Lindsaj's  I6in.  refractor,  stopped  down  to 
'" ■'— ' '   -ontaot.    "->--' 


in  the  solar  apectrum  at  tbe  tlmb  of  the  planet  ooold 
be  obaerred  either  by  Mr.  Banyard  or  Dr.  Copelaad, 
nho  same  to  hia  uaiatance,  bot  the  latter  obserra- 
tion  wu  aomewhat  doubtful  owing  to  the  unateadi- 
neas  of  the  atmosphere  which  cauaed  the  iin>«e  of  tha 
planet  upon  the  «iit  to  be  in  continual  undulation. 
The  edges  of  the  dark  band  runniDg  acroea  the 
spectrum  corrc" ponding  to  the  diac  of  tbe  planet 
irere  conaequently  not  hharnly  defined. 

Lord  Lindsay  described  his   obaerrations  of  tba 
I  ^aoBit.    Re  ;aid  that  be  wai  making  une  of  a  Gin. 
tileicopa  with  a  large  |iri«m  ontaide  the  object-glaaa, 
find  a  direct  yiaion  apectro?copo  of  corroapoi  ^' 
liiaperaion  placed  on  the  other  aijla  of  tba  alit,  an 
u  coloured  image  of  tbe  sue 'a  limb  wai  teen, 
{lart  of  the  limb  where  tbe  first  oont«ct  would 
]Jaca  was   hronght  to   tha  part  of    the  apectmm 
i^orresponding  to  the  C  line,  and  13  aeoonda  before 
itamal    contact    of    the    plauet'a  limb  with    the 
ibotoaphere  the  limb  of  the  planet  wa<  teen  eelipaing 
*  the  ohromosphere.     No  bright  apot 


innd  the  pi 


a 

upon  the  di 

the  ob'erren  at  Di 

trhich  was  atopped  down  with  a  card  diaphiagm  to 

nn   aperture   of  less   than   lin.    With  this,   Br. 

Oopeland,      Lord    Lindsay,    and     Mr.     Carpenter 

thought  that  they  saw  ringa  round  the  planet, 

Mr.     Banyard    did    not    teal    certain    as    to 


rhotographa  more  recently  taken  by  M.  Jai 
So  also  amid  much  epplBUBe  exhibited  to  the 
lag  a  giiantio  photograph  of  the  aolir  epectram 
FOme  lOrt.  in  length  with  innmerable  eharrly- 
TLefiaed  lines.  The  photi^^ph  bid  been  taken  by 
means  of  a  diffraction  grating  raled  ipon  apecului 
metal  with  upKarda  of  17,000  linea  to  tha  inch,  IM: 
Butherfurd  npUiinad  that  the  photogcaphs  had  bee 
taken  in  aome  B  or  10  aaatiaca.  and  that  rer 
different  ezpoaniea  were  neceaairy  for  different  purl 

if  tha  spectrum.    The  meeting  adjourned   at    tt 

j'olock. 


USEFUL  AND  SCIENTIFIC  NOTES. 

Delicate   Manomatera.— Tha    waul  of    miuo 

iimaUnt  difference  of  gaaaouBpreaanre,  hulonitb-u-t 
felt.  Feclet  was  the  firat  ciperimenter  vh. 
^cceeded  in  approximately  aatiafyin?  the  wr^nt 
Palomede  Gnsii  desoribea  an  improTOd  inttmmau 
in  n  PoliUcnim  (t.  M,  pp  680-70J).  by  which  hp  i 

iibl"  to  measure  differences  of  preai — j— >._ 

I-NXtth  of  a  miliimetre  of  water. 


SCIENTIFIC  NEWS. 


lOiu.,  before 
hia  eye  at  a 
tha  larger  I 

wu  placed  BO  as  to  be  acroaa  the  path  of  the  ptai.. . 
■1  it  came  np  to  the  sun's  limb,  and  was  swept 
slowljr  baclcwnrds  and  forwards  in  right  aecenaion . 
Tbe  Tiewing  teleacopo  of  the  apectroscopa  wu  placeil 
to  that  the  red  end  of  the  apectmm  below  C  was  iii 
the  field  of  view,  but  no  trace  of  the  planet  was  seen 
ddUI  it  bad  entered  npon  the  tun's  disc-  At  the  tim<' 
of  first  external  contact  thin  clouds  waro  oyer  thi- , 
■nn,  which,  however,  did  not  preyent  the  othei- 1 
oboerters  at  Dunecht  from  obierving  the  eitsraal  i 
contact.  When  the  planet  wu  about  ona-lhird  oi 
its  diameter  upon  the  son's  diac  Mr.  Binyaril 
puaed  to  the  ISin.  instmmert  apon  which  was  n 
BierelT  polariting  eyepiece  with  a  power  of  abou!  ; 
400,  but  DO  trace  of  tbe  planet  ontpide  the  aun''  ; 
limb  wu  detfcted,  ollhougb  the  brighlneaa  of  th. 
iniBftn  wu  yaried  by  tnrning  tbe  poUrising  ejcpiocf . 
Mr.  Bnuvard  then  puaed  again  to  the  apeotroseope , 
but  could  >ee  no  cbaage  of  intenaity  of  the  epectruni 
correaponding  to  the  outer  limb  of  the  planet  whe-. 
tha  planet  was  rather  more  than  J  of  ita  diumetfr 
apon  the  sun's  diac.  He  passed  back  again  to  tb- 
arger  inatrament,  hut  could  aee  no  (race  of  the  pari 
of  tha  limb  of  the  planet  outaide  the  ann's  diac,  an.l 
there  wu  certainly  no  line  of  light  around  the  limli 
aa  described  by  Fome  of  the  ob'erTera  who  witneueii 
the  phenomena  of  ingrets  at  the  transit  of  Venn*. 
At  thie  time  the  sky  wu  exceptionally  clear,  and  )i>: 
coDtinned  to  obeerre  in  the  largfr  ioatruiDeiit  until 
the  planet  wu  we]!  upon  the  aun'a  limb.  No  blaoli 
drop  wu  obaerred.  For  about  a  second ,  orat  moat  tw  ii 
aeeonds,  he  wu  anoerlain  whether  the  moment  df 
geometrical  contact  had  arriTcd,  and  then  tha  lin<; 
of  light  wu  aeen  betwecD  the  planet  and  the  no's 
fimb-  Tha  elit  of  the  spaetroaoope  wu  afterwaris 
^■ced  MTOsa  the  diso  <a  the  plaaat,  Wt  no  vhauce 


beet  known  being  tbe  Rot.  Bobeit  Hmd,  Fiof. 
Henry,  and  Prof.  Wolf  era. 

The  Bey.  S,.  Main,  M.A.,  FJLS.,  who  died  on 
the  9th  instant,  was  Director  of  the  Rkdcliffn 
Obaervatory,  the  duties  of  which  post  he  under- 
took aftar  the  death  in  1860  of  Mr.  M.  Johnson. 
Main  waa  horn  in  180S,  and  in^'U'l^  » 
sixth  wrangler  at  Cambrid^  in  1834 ;  be  waa 
made  a  fellow  of  hia  college  (Queen*e),  and 
when  the  present  Antronomer  Bijvel  waa  a/p* 
pointed  (1835)  went  to  Greenwich  u  Fiz>t 
Agaiatant— a.  position  be  held  for  a,  quarter  of  a 
centnry,  with  credit  to  thij  Obseryatoty  and 
honour  to  himself.  Besides  his  routine  work 
Mr.  Main  carried  on  independent  inTaatiga- 
tlona,  and  the  vslae  of  those  in  connection  with 
the  proper  motions  of  tbe  fixed  stars  anbae- 
quently  obtained  forhim  the  gold  medal  of  the 
Boyol  Aatronomical  Society.  The  volnmea  ot 
"EodcliSe  ObaervatioDe"  published  during  his 
directorate  are  evidence  of  his  painatahing 
induatr;,  and  the  unpublished  (bnt  neoil; 
finished)  catalogue  of  stars  upon  which  he  had 
been  engaged  for  some  jeora  will  be  hia  bad 
monument. 

By  the  death  of  Joseph  Henry  the  TTnited 
Statea  loses  one  of  its  moat  famous  men.   Bon 
at  Albany  (N.Y.)  in  1707,  he  received  tbe  naoal 
Hchool  education,  and  commenced   life  aa  a 
vratchmaker  in  bis  native  city.    At  the  age  of 
twenty-nine   he  became  Profeeaor  of  Mathe- 
inatics  at  Albany  Academy,  and  in  1837  com. 
menced  a  series  of  experiments  in  electrid^ 
and  waa  one  of  the  lira^,  if  not   the  fint,  to 
demonstrate  the  principles  upon  which  modon 
telegraphy  ia  based-    In  lS31i  he  became  Fid- 
fessor  of  Natural  Philoaophy  at  Princeton,  and 
a  few  years  afterwiirds  visited  England,  when 
He  made  the  acquaintance  of  Prof.  Wheatitoiu, 
;ind  doubtless,  by  recountinfr  his  own  axpon- 
Loents  and  discoveries,  helpM  the  latter  in  tbe 
prosecution    of   the    reaeorches    which   tius     - 
engaged  his  attention.     In  1846  Piot.  EaUT 
was  elected  the  first  Secretory   (i.e.,  Director) 
lyt  ibe  Smithsonian  Institution — apoatheooH-     - 
pied  till  bisdeath,  which  toohploceonthalSth   ^ 
inatant.     Prof.  Henry  published  a  volnme  ot   — 
"  Contributiooa  to  Electricity  and  Magnetiio,     .,_ 
!  and   waa  a  frequent  contributor  to  scienlife   . 
periodicala ;  bnt  he  will  be  best  remembendbc 
Ilia  life-long  unceasing  labours  in  furthecaiiK    - 

of  the  epread  of  a  knowledge  of  nature.  

Prof.  Wolfers,  for  many  years  aatronomw**    - 
Berlin  and  editor  of  the  "  Year-book"  of  tkat  -  - 
Obeerralory,  died  recently  in  hia  76th  jtK.   — 
His  work  was  of  that  steady  kind  which,  thanih 
unaccompanied  by  any  brilliant  discovery,  is  of 
rhe  greatest  value  to  astronomy,  and  lattslT    ' 
tie  devoted  much  time  to  meteorology,  compiliBi 
from  a  mass  of  observations  seveiul  compai»   ■"" 
tive  tables  of  much  interest. 
_._  _       —    —  _..—  -. --...,       The  fund  collected  for  the  Morris  teatii»W»l 

■^l^.^n^™ttrntaThe".t^d^«W-!;'ri^.      ■}  '^    '»'«    S"'    !■?«"    •°<'^    '^rO    awarisd  t.  ; 

I  practical  application  to  the  study  ol  the  pruicitial  a-.,  .X       ..»  •        a .-  *- 

1  monocUaie  minerals,  and  of  soma  tridine  feldspars.  "°^-  Moms,  at  Cambridge,  a  few  daya  agft.  ._ 

I     High  I-umaooa.-M.L.UrecvM  divides  smeltiDK       The  CooimUsionerB  of  Patents  have  d|*»  - 

I  furnaces  into  tno  clasws,  Hhich    he  calls  It.iiui.  mined  to  so  far  meet  tbe  wishes  of  inieOIMt  ._ 

(Fquat),  and  elanct.'  (long|.    In  the  trapa  the  heij^ht  und  patent  agents  ae  to  revise  and  coniolidali 

does  not  exceed  three  times  the  length;  in  the  eh^iu.i  ^^    whole   series   of    Bubject-matter    iniieea 

Zii'^.l'X^  iL°Lw.°^^L   ■       irr.k  "  If ''^"  They  have,  accordingly,  iasuedanoticethMB|l 

■  mediate  class,  the  orainavfe,  in  which  the  ratio  i=  ,.i_    ^-    -i  o              n          ■     ■            *l  *  ii..i.»w 

1  between  three  and  four,  and  generally  about  3  S.  Ho  '^f,  ^'"J  Service  Coramissionera  that  lhels»r 

coeipares  the  prodactions  of  variuns  fumoceH  in  will  hold  prehminary  eiammationB  on  the  «* 

KogUnd.  Stjria.  CaOQthi^  America.  Sweden,  i  '    '  ""  "  -*^* 

many,  and  France,  drawin 


re  eqnivatest  ta 


}  Bspeated  Blows  — 


the  efiects  of  repeated  blows.  He  rrcoDuta  Ilu^ 
eiperimeoU  of  Fairbaim  (1810-fll).  Wohler  [1"^,'.! 
roi.aod  Spangenlwrg;  tha  analytical  discuaaioc- iif 
Barber  (1872).  Laanhardt  (1873),  Weyranch  {!&:;), 
and  Winkler  (1877),  andBsme  dednctiona  of  hia  own. 
j^iving  a  preference  to  the  formnlm  of  Lannhardt,  as 
Improved  by  Weyranch. 

MiBroaaoplo  Hinamlogy.— A.  Michel  L6rj  hn? 
contributed  to  tha  Anttatei  ,lfi  Minis  a  valuHblt 
paper  upon  tha  nae  of  the  polarising  niicraseope,  for 
the  determination  of  mineral  species  by  small  ^o<-- 
tiouB.  The  inteatijtationa  ot  RoBenbusch.  i'ouqiii-, 
and  Deacioiaeox.  although  all  embraofd  within  ilie 
[  last   decade,  hare  already  become  cla-sinol.    I^v.v 


within  the  la 


arter  of  a  century. 


nickel  would  affe  .  .        .... 

its  combination  with  steel  would  render  it  l<? 
oiidisable.  Although  be  was  able  to  carbonisn  t 
nickel  as  highly  as  steel,  ha  did  not  find  any  incrcii 
of  elaiticity,  hardneaa,  or  maiatance  to  tension  ; 
wasnuableto  temper  it;  and  the  alloy  with  iri 
euilj  mated,  nulest  the  nickel  wu  in  very  lar 
proportion.  Damonr  found,  in  the  meteoric  iron 
3aBta  Catarina,  31  per  cent,  of  nickel.  Bonssing.ii 
exposed  a  piece  of  it  uidar  water  for  more  th  ui 


of  June.     The  competition  will  be  held  M 
lethofJune.    Sir  clerks  wUl  be  eeleoted-BW 
must  have  a  knowledge  of  meohanics,  and  W    . 
be  well  acquainted  with  cbemietiy ;  bnli^F'''   - 
cations  must  be  sent  on  the  prescribed(o««*    ; 
the  S8th  instant.     Candidates  mnit  bencAM    . 
than  2\,  and  not  more  than  i5.  and  the*)*? 
will  be  .£1:50  a  year,  increasing  trienniallj  f 
to  je400-    We  are  at  a  losa  to  know  why  *■ 
competition  has  been  kept  so  close-    InstMOV 
giving  at  least  three  munths'  notice,  the  iaf* 
uiation  precedes  the  date  of  applicatiMi  if  ^ 
short  a  time  that  many  competent  tiaiW.*^ 

probably  remain  in  ignorance  of  tba^a*"*"    - 

mouth,  without  finding  the  laut  mat.    He  lii"[i  I  tion  until  it  ia  over. 

andraaiatodlhaaoUwofwBtaraawallaaUieBanta  "idSon*.  »0'k.  haa  invented aad,pt«BN«"     . 
-  ■    ■     ■  I' Bell'at«lepho^l?»«*    . 


bnpiovenwnt  upon  Bell'a 


Mat  24,  T878. 


ENGLISH  MECHANIC  AND  WORLD  OF  SOIENCB:  Xo.  687. 


of  vfaich  tbe  sound  tnuumitted  ia  coosidentU; 
iuteiuified.  The  tmproTeoieiLt  consiata  in  an 
vna^iBent  af  duplex  uid  quadruplax  dia- 
phluma — Moh  diaphrajjm  having  a  aab- 
moDthpiece  leading  into  tha  principal  mouth- 
piece. The  deacription  forwarded  to  ns  ia 
va^pie  and  incotapiehenaible,  but  aa  an  octoplax 
matfument  haa  been  made,  firing  eight  timea 
the  TOlame  of  a  aingle  telephone,  it  will,  pro- 
faabl;.  soon  find  its  way  into  nae.  At  preamt 
m  oumot  aa;  whether  or  not  theimprorement 
ii  a  modification  of  TrODTi's  quadmplex  tele- 
phone, or  ia  baaed  on  a  different  principle. 

A  Socift^  de  Hinfralof^  haa  been  formed  at 
Aria  nuder  the  presidentah[p  of  M.  Deacloi- 
nanz,  and  will  hold  monthly  meetings  at  the 
Sorbonne. 

At  Qrata  an  Anthropoloj^col  3i>ciety  haa  been 


9tx  expedition!  leave  for  the  Teneaei  this 
month — a  German,  a  Dutch,  a  Swediah,  a 
Daniah,  and  two  Ruaaian ;  and  but  for  the 
tlinatenint;  state  of  nffaira  more  than  one  would 
have  left  England  with  a  view  of  testing  the 
tnaibility  of  navigating  the  northern  aaaa  as  a 
ngnlar  brsneh  of  Bummer  trade— many  London 
nanliaats  regarding  the  scheme  favourably. 
A  telegram  haa  been  received  from  the  Willem 
brents,  which  had  touched  at  a  Norwegian 
port.  The  lit)  la  aohooner  ia  reported  to 
"bthavs  splendidly," 

A  Connectjcnt  paper  gives  a  warning  to  tele- 
phoaiat*.  A  Dr.  Stevens,  of  Harlford,  was 
MiTeniug  with  hia  clerk,  the  Litter  being  at 
tbe  dmg  store  in  town,  when  a  flash  of  light- 
Jdng,  followed  by  a  peal  of  thunder,  etamed 
boih.  The  doctor  observed  the  flash  play  about 
U*  telephone,  and  found  that  the  wire  coil  had 
bsen  oompletely  deatrojed,  but  the  unfortunate 
deA,  who  had  his  ear  to  the  telephone  at  the 
other  end.  received  a  severe  shock,  the  report 
■"*"'"-"  like  the  discharge  of  a  gnn,  and 
hia   powers   of  hearing   for  several 


I  hearing   i 

Dr.  Delannay.  who  a  ahort  time  ago,  made 
I  wme  inquiry,  among  the  Parisiui  hatters,  into 
I  Ike  forma  of  heads,  has  no*  gone  to  the  shoe- 
oakera  and  studied  the  foot.  He  ia  led  to  be 
«t  opinion  that  the  foot  is  longer,  flatter,  and 
leH  arched  in  inferior  races.  The  Xubiana, 
AimIm,  and  Japaneae  have  the  foot  Bat  and 
hug.  In  the  English,  among  Europeans,  the 
iMt  (he  eays)  ia  long,  thin,  and  flat;  in  the 
Oetmans,  it  ia  long,  thick,  flat,  and  flabby.  On 
the  other  hand  the  foot  of  the  French  ia  short, 
nnell,  elegant,  and  arched.  This  is  no  doubt 
flittering  to  the  French;  the  objection,  how. 
*nr,  occnra  that  Spauiarda  and  Portuguese, 
who  are  not  generally  thought  more  advanced 
than  other  European  people,  have  a  well- 
Hehed  foot.  He  meets  this  difficulty  by  say- 
^  that  the  evolution  of  tbe  foot  may  be 
ueomplished  when  that  of  the  head  is  stiU  in. 
enuplete  or  arrested  (which  seema  rather  a 
fctal  oonoesiion).  In  PariB.  M.  DeUunay  finds 
ASerencee  in  the  feet  in  different  quarters,  and 
h»  atatee,  not  witliout  satiBfactiou,  that  eccla- 
Ihal  ii  ■  are  at  the  bottom  of  the  scale,  while 
ttndenta  are  at  the  top.  Thus  there  is  oppoai. 
tion  between  the  volume  of  the  head  and  that 
«f  the  foot  The  smnll  heads  of  tbe  Quartier 
Saint  Snipice  have  tha  foot  large,  and  the 
luge  heads  of  tbe  Quartier  S&int  Michel  have 
Ue  foot  fine.  U.  Delaunay  explains  the  fashion 
«f  high  heels  by  the  di-qirc  to  conceal  the  flat^ 
4Ma  of  the  feet,  which,  he  says,  is  common  in 
theold  rallng  classes,  that  are  in  course  of  de- 
(mention.  With  the  reporter  of  these  re- 
Xasehee  (in  the  Bibl.  Univ.)  we  think  same  of 
tte  pc^ts  are  open  to  question.  Tha  students 
Who,  kcoording  to  U.  IJelaunay,  have  tbe  foot 
>D  arched,,  come  from  nearly  the  same  social 
*^rrtr  ae  the  idlers  of  the  boulevards,  or  the 
joathe  trained  in  ecclesiastical  seminaries. 
we  to  mppoae,  then,  that  the  intellectual 
k  to  whicn  they  are  put  has  the  direct  and 
Hate  result  of  shortening  and  arching  the 

Thii  would  be  rather  a  surprising  eEFect 

ef  ehidfiBg  anatomy  or  civil  law. 


,  furnish  in  g  precise 
"tf*"?  for  regulating  (he  mean  velocity 
wWllg  of  an  engine,  is  now  used  on  board 
7  tt  tba  TSMels  of  the  French  Navy.     Its 


principal  part  is  a  seconds  watch,  the  case  of 
which  turns  by  the  action  of  tbe  engine  in  thc 
opposite  direction  to  that  of  the  needle.  Sup. 
posiag  there  is  a  gearing  ratio  of        between 

the  rotation  of  the  screw  and  that  of  the  case, 
and  that  the  engine  produce*  N  turns  ol 
tbe  screw  in  a  minute,  tne  differential  second. 
needle  appesja  at  rest,  and  is  directed  towards 
a  fixed  Tuark  ;  but  it  moves  to  the  left  of  the 
mark  when  the  velocity  ot  the  engine  is 
creased,  and  to  the  right  in  the  opposite  c 
Hence  the  engine-man  bos  a  very  delicate 
means  of  maintaining  a  rate  of  N  tuma  pe^ 
minute.  The  indications  ot  the  needle  are  given 
on  a  graduated  limit. 

In  using  tha  telephone  with  telegraph  linea. 
M.  Qrenier  has  ubserved,  besides  the  noises 
produced    by    inductive    action    of    currents 

fisssing  Id  other  wires,  interrupted  con. 
uaed  detonations,  which  axe  often  vei;  intense, 
and  almost  threatening  to  rupture  tbe  plate. 
His  opinion  is,  that  theae  noiaes  (which  are 
heard  most  at  night)  are  due  to  special  currents 
arising  from  difference  in  electric  potential  in 
the  layer  of  air  through  which  the  wire  pasaes ; 
and  he  thinks  the  telephone  might  vary 
advantageously  be  used  to  study  the  variations 
of  potential-  U.  du  Moncel,  commenting  on 
ia  in  the  French  Academy,  considered  that 
the  telluric  currents  in  question  were  chiefly 
caused  by  solar  heating  of  the  telegraph  wires: 
and  that  they  were,  in  fact,  thermo-electric 
currents  directed  ftom  a  hot  part  of  the  circuit 
to  a  cold  part.  When  night  comes  a  dew  forms, 
the  moisture  covering  Um  wires  oanse*  a  change 
polarity,  and  the  cnrrenta  are  reversed.  U. 
du  Moncel  has  long  since  studied  theae  pheno- 
with  a  special  galvanometer,  whioti  had 
not  less  than  36,000  turns. 

According  to  M.  Olivier,  the  plane  circular 
form  of  the  diaphragm  in  Bell's  telephone  and 
its  uniform  thiokneM  are  opposed  to  the  repro- 
duction of  timers.  In  theae  respects  it  is  nnlike 
the  tympanic  membrane,  which,  havinga  series 
of  different  tensions,  can  enter  into  vibration 
for  aU  the  parts  of  the  tonic  scale.  M.  Olivier 
makes  a  telephone  with  a  concave  pUta  ot  un- 
equal thickness,  oUiptical  in  front  view,  its 
general  plane  inclined  to  the  aiie  of  tha 
apparatus.  It  ia  attached,  not  only  round  the 
border,  but  by  a  silk  thread  at  tbe  point  of 
thickness.  To  transmit  with  leaa  loss 
iteneity,  he  recommends  the  use  of  Ave 
.ihones  on  five  faces  of  a  cube  (an  arrange- 
ment devised  by  M.  du  Moncel),  but  all  the 
five  having  dillerent  thicknesses  and  different 

In  the  course  of  toxicological  reaeaches.  Prof. 
Selmi,  ot  Bologna,  recently  found  in  eitnKte 
from  the  bodiea  of  persona  that  had  died 
naturally  several  aulistances  having  the 
general  characters  of  alkiiloids.  He  supposed 
that  theae  substances,  which  he  calls  jitanuitiM* 
(irrufui  a  corpee).  arise  from  spontaneous  de- 
composition of  cadnvcric  matter,  and  this  was 
fully  confirmed.  He  was  led  to  study  the  pro- 
perties and  mode  of  formation  of  these 
alkaloids,  and  the  reactions  which  distinguish 
vegetable  alk»loids.  The  grave 
consequences  which  may  flow  from  a  mistake 
ledico-lo^sl  investigation  land  a  special 
st  to  Frof.  Selmi's  researches.  A  full 
..  .  it  of  them  will  be  found  in  the  Moniteitr 
Scimtifi-pie  lot  May. 

interesting  collection  of  facts  about 
balloon  voyaging  is  given  by  M.  Obermayer,  ^ 
in  "  Carl's  Bepertorium  tUr  Experimental 
Pbjsik"  (llth  Band,  6th  Heft).  He  appends  a 
list  of  works  that  have  appeared  on  the  subject 
From  If!27  (when  Fkydors  published  his  "  De 
Arte  Volandi"),  to  1876.  the  date  of  M,  de 
Fonvielle'a  ■'  Aventuree  Aiiriennes." 

A  large  number  of  specimens  of  dried  or 
liring  phints  (nearly  600  species)  have  lately 
been  examined  by  M.  Contejean,  with  reference 
to  the  soda  they  contained.  He  finds  that  more 
than  three-fourths  of  terrestrial  plants,  proper 
i)  growing  in  media,  not  appa- 
rently s^iline,  contnin  soda,  and  often  a  good 
leal  of  it.  It  is  nearly  always  accumulated  in 
lubterranenn  part  of  tho  plant,  and 
diminishes  in  amount  as  you  proceed  upwards,  . 
that  the  flowers,  fruits,  branches,  and  top  of 
the  stem  show  no  trace  ot  it.     Aquatic  phints  | 


are  an  exception ;  they  contain  much  eodainall 
the  submerged  parts;  the  parts  rising  out  of 
the  water  contain  much  less,  and  often  none  at 
all.  The  aptitude  for  soda  varies  according  ta 
families,  genera,  species,  and  even  individnala. 
Azotiaed  plants  (as  Z^eium,  La.)  contain  leaat ; 
there  seems  to  be  an  antipathy  between  soda 
and  nitrogen,  or  at  least  between  soda  and 
nitrous  and  ammoniacal  compounds.  Non- 
saline  soils,  which  do  not  contain  lime,  seem 
more  favourable  to  soda-containing  plants 
than  calcareoua  Boils.  All  the  facte  seem  to 
indicate  that  soda  is  hurtful,  or  useless,  to  the 
majority  of  plants.  The  roots  seem  to  absorb 
without  discrimination  and  by  diffusion,  all  the 
iolnble  principles  they  are  in  contact  with,  and 
afterwards  a  sort  of  sifting  takes  place,  which 
hinders  the  deleterious  sulntances  from  pene- 
trating into  tbe  organs  where  their  preaenoe 
might  be  mischievous. 

Investigating  recently  the  presence  ot  the 
ferment  of  urea  in  the  air,  M-  Hiquel  sealed  80 
balloons  containing  sterilised  urine,  after  they 
had  received,  at  different  times  and  in  different 
places,  a  small  portion  of  air.  The  liquid  in  15 
.)f  them  fermented,  and  always  showed  the 
presence  of  ammoniacal  t^rula.  Of  the  16,  G 
--'-'-  i  besides  a  greenish  algal,  which 
flourish  in  putrefied  ariae.  AI.  Miquel 
concludes  that  the  ammoniacal  ferment  is 
largely  expanded  in  the  atmosphere,  that  it 
ui  be  followed,  brought  under  the  microscope, 
ad  BO  used  to  corro^rate  by  rigorous  expert- 
lents  the  data  of  direct  observation.  (M. 
Uiquel's  researchee  have  been  describedto  tha 
Paris  Chemical  Society). 

excellent  curative  results  are  said  to 
bave  been  lately  obtained  by  Dr.  Triexe,  an 
iJsatian  physician,  by  use  of  ferric  albuminate 
in  solution.  The  mod!e  of  preparation  (slightlf 
modified  bv  M.  Koblige,  ot  Berlin)  ia  as 
follows: — With  tbe  white  of  an  egg  is  mixed  10 
pammes  of  liquid  perchloride  of  iron.  The 
brownish  red  precipitate  is  collected  in  a  filter, 
.md  washed  with  distilled  water  till  the  licinor 
passes  transparent.  Tha  precipitate  ia  then 
lUsaolved  in  500  grammes  of  distilled  water, 
i,cidulated  with  12  drops  of  hydrochloric  acid. 
The  substance  is  administered  by  spoonfuls 
three  times  a  day. 

German  commerce  with  China  and  other 
foreign  countries  seems  to  be  rapidly  on  the 
Thus,  at  Shanghai  lastyoar,  twenty- 
rman  commercial  houaCB  were  eetab* 
liahed.  Among  the  twenty- six  societies  of 
nsnrance  there  may  be  reckoned  ten 
<>erman,  and  five  out  of  eighteen  companies 
for  insurance  against  fire  are  German.  The 
Alports  from  Germany  to  China  are  ohiefiy 
iirma  and  manufactured  products.  By  a  treat|y 
concluded  last  year  four  new  ports  in  China 
have  been  opened  to  German  trade,  and  two 
of  them  promise  to  becfme  great  centrea. 
On  the  northern  coasts  of  the  Yellow  Sea,  in 
the  port  of  Yonze,  German  commerce  ia  more 
considerable  than  that  ot  any  other  nation, 
in  1S74  there  arrived  at  that  port  101  German 
iniling  ships,  laden  with  36.0OIJ  tons,  whereaa 
"  the  other  nations  together  would  not  connt 
iwo-thirds  of  this  tonnage.  At  Hong-Eong 
nnd  Canton,  the  coaating  trade,  spite  of  strong 
(ompetition,  remains  in  the  bands  ot  G 


ijti^a^Mt 


Wood  Injection.— Til  a  v»lno  of  creosote  aa  a 
ood  prpierTer  ii  (renemll;  rucogaiBUd,  bat  tha 
rest  injection  nquinu  eni»l  qaiintities  of  hsavy 
1,  and  a  deaiccatioa  ot  tho  inji'otitd  paras.  Tha 
irh  hoilincT' point  of  Greosot«  (3(JU°|  does  not  permit 
ilo^mant  in  vapour.  John  Bbtha  formed  tbe 
Bstaratiag'  a  jet  of  gteam  with  oreoiote  ia 
I  division,  farming,  so  to  epeak,  a  saaeaua 
The  apparatus  compriaci  a  high-rreasiutt 
._    ----'-  riy^iercontaiBinforeosota,  in 

satarated;  a  vat,  filled  with 

creosata,  to  ha  pamp«d  into  the  boilsr;  ihset-iroo 
orlindera.for  the  pieces  which  are  to  M  iojeoted; 
and  a  lyneni  of  tuning  conoeotine  the  •erural  parti. 
la  tU*  way  Mr.  BU  the  completely  fills  the  heart  of 
oak,  lana,  or  red  brech ;  ha  uses  2  to  3  kilos,  of 
iMvoBOte  for  a  crosi-tie,  and  -i  kilos,  of  brown  phenio 
ncid  peroubio  metre  of  siitnrstad  wood  or  croBs-ties. 
Tha  cost  otpnpariMr  a  cross-tie,  meosuriaiOOBSm., 
ii  fram  0  eOt.  to  0  70f.  The  appiimtus  oaa  prepare 
.'iDO  ties  par  da* ;  tha  wood  coniea  oat  softsnad,  so 
t!iatitcaoieadil*bab«Dtor  Bhaped,  bntit  rapidly 
)iardens  ;  at  trtiit  ihrinka,  bnt  ijtar  a  fsw  weeks  it 
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LETTERS  TO  THE  EDITOR. 


■♦♦♦■ 


mr  oormpwidUHto.  Tk«XditorrH|>Mt^in|frtqiMi(iUiatatt 
tiliKMirifWom  •fcotJ4  b<  drwwi  ly  ••  briw  ••  p^wftU.] 

ASi  witiMtfoi«cimfc»tiM  b<  aidriMti  to  !>•  Mmer9f  tU 
Bmqubm  Mbchavio,  81,  Tunttaehtitnd,  Oovtnt-fardMi, 

jn  ClUftM^  mU  P<mC-«JIm  OrcUn  to  bo  modo  Payable  to 
J.  PABsxoma  BoiwiJtDt. 

*«*  In  ordUr  to/ocilitato  r^oronot,  Obrrofpoiidontt.  wkoR 
■ptiihiig  o/  ony  J^ttor  )>rooMnuIy  iwwtod.  will  obuyo  by 
mtntiommg  th§  nwnbor  o/ 1^  Lm0r,  mm  woU  oo  CIU  po0O  o« 

**I  would  hftTi  tf tiyono  write  what  bo  knowi.  Mni  m 
andh  m  ho  knowi.  mift  no  noni  aiii  that  not  in  tUt 
onlja  hot  in  all  otbor  nbjoetii  vor  iiiohaMnGo  maj 
liava  noM  partioalar  knofwlodflo  and  oxporioiino  61  m 
aatori  61  wm.  a  ponon  or  odoii  a  fosntai^  that  as  to 
other  t^agi,  knowi  no  more  than  what  oroiTbodj  doei, 
and  Jit,  to  koep  a  ohittor  with  thii  UtUo  nitlanoo  o(  hk> 
wiUmidirtakotowritothowholobodyof^TdokBi  aiiot 
from  wbonoe  groat  inoonTontenoeo  doriTO  tboir  originaL** 

»o» 

STAB  IN  HYDBA-MOBS  "WASTX  OF 
NATION  All  MONBY-OAXiCniiATINa 
BUNBISB  AND  8IXN81IT,  dto.  —  THJD 
NOCTUBNAIi  —  ATTBAOTION  —  THB 
U8B  OF  THB  SIQNS '  AND  "-8TNI1I1AB 
PHOTOMBTBT— THE  SATBLIiITBS  OF 
1CAB8-A  Sin.  TNLXS8COPB  —  FOWBBS 
FOB  A  2iin.  OB JJBCT-QIiASS. 

[14848.]-SiNCS  wriiioff  letter  14296 1  haye  bad 
ft&  opportonitj  of  oonsalting  the  B.  A.  C,  and 
f eareoing  for  the  star,  with  merenoe  to  whiob  Mr. 
Gore  pnt  query  32837,  p.  202.  Proctor's  "  Atlaa," 
aa  itated  by  vonr  oorrespondent,  shows  two  5m. 
Stars  8.P.  *-  Hydra ;  but  the  B.  A.  C  oontains  ons 
object  only  in  this  region,  numbered  4,671.  Its  B.A. 
on  Jannary  1,  1850,  is  given  as  13h.  53m.  51'81b., 
its  N.P.D.  as  116°  42^  12'"0,  and  its  magnitode  as  h\. 
Nothing  else  appears  in  the  Catalogue  witiiin  a  eon- 
■iderable  distanee  of  «-.  Perhaps  Mr.  Proctor  can 
clear  this  np,  and  indicate  the  source  whence  be 
obtained  the  place  of  his  second  small  star. 

The  shameful  waste  of  National  funds  to  whicb 
"Aliquando"  refers  in  letter  14320,  p.  221,  is 
retty  obTion<<ly  intended  by  the  South  Kensington 
Uog  as  a  slap  in  the  face  to  the  Committee  of 
Pnblie  Aooonnts,  for  their  presumption  in  oailing 
attention  to  the  "  grave  irregularitiea  "  committed 
by  those  for  whose  pecuniary  benefit  the  Loan  Col- 
lection of  Scientific  Instrnmenta  was  worked.  These 
Entry  seem  determined  to  show  that  they  hare 
th  the  will  and  power  to  defy  anybody  and  erery- 
body,  and  to  spend  public  mon^  as  seemeth  best 
unto  their  wisaom.  I  wonder  whether  the  com- 
monly-reported fact,  that  one  of  their  ringleaders  is 
under  the  protection  of  a  prominent  Cabinet 
Minister  has  anything  to  do  wiUi  sneh  an  outrage 
on  public  opinion,  and  with  the  impunity  which  its 
perpetrators  appear  to  enjoy  ? 

If  '*  Little  Harry "  (query  32868,  p.  226)  reaUy 
wishes  to  calculate  accurately  the  times  of  rising 
and  setting  of  the  Sun  and  M^n  for  every  day  in 
the  year  1879, 1  can  only  say  that  he  has  a  ddight- 
ful  task  of  the  most  dreary  computation  before  him. 
Let  us  take  the  most  simple  case,  that  of  the  Sun, 
first.  Promising  that  (as  your  correspondent  pro- 
bably knows)  every  change  m  Latitude  introduces  a 
change  in  the  times  of  the  rising  and  setting  of  all 
heavenly  bodies— as,  in  fact,  does  a  difFerence  of 
Longitude,  too,  when  it  is  sufficiently  great  for  the 
Decunation  of  the  Sun  or  Moon  to  have  altered  per- 
ceptibly in  the  interval — ^we  will  suppose  that  he 
wishes  to  find  the  time  of  Sanrise  and  Sunset  at 
Liverpool  on  June  20th,  1879.  The  Latitude  of 
Liverpool  we  will  take  at  53°  24",  and  the  Sun's 
Declination  North  on  the  day  named  {Nautical 
AlmanaCf  p.  93)  at  23°  27^,  then  the  quantities  we 
zeqniro  for  our  snbeequent  calculation  aro  the  co- 
laUtude  -  36°  36^,  the  Sun's  Zenith  distance  at 
rising  ■-  90°  50^  (this  is  supposing  his  semi-diameter 
to  be  16^,  and  refraction  at  the  horison  to  be 
340  ;  and  his  North  Polar  Distance  -  66°  33^.  Our 
first  step  is  to  add  tbese  three  quantities  together, 
thus, 

CoUt.  36°  36^ 

Son's  N.P.D.  66°  33^ 
Sun's  Z.D       90°  50^ 


IS 


193°  59' 

which  we  divide  I7  2,  and  call  the  quotient  (96°  590  S. 

Thei  S.  -  Ca  Ut.  96'  59^  -  36°  36^  -  60°23' 
andS.    -  N.P.D.  96* 59' -  66° 33^  -  30° 26' 

9939105 
9*704610 
0-224590 
0087438 


Sin.      OO**  23' 

... 

Sin.       30°  26' 

... 

Coscc  36°  36' 

... 

Cosco.  66°  33' 

*•• 

Dividing  by  2)19*905833 

Sin.  of  half  hour  angle  63°  48'      9*952917 

aaI63°4^  x  2-127°33'|  or  in  time  8h.  SOm.  84t. 
Now  the  Svn  souths  at  Liverpool  on  June  dO«  ISTS^ 


at  Oh.  Im.  12s.  p.m.  So  that  he  must  rise  thero  at 
3h.  30m.  48s.  a.m.,  and  set  at  8h.  31m.  36).  p.m. 
I  have  taken  the  most  simple  possible  case — that  is, 
when  the  Son's  declination  romains  sensibly  un- 
altered for  24  hours ;  but  had  I  selected  a  day  in 
Maroh  or  September,  a  semidiurnal  aro  must  have 
been  computed  from  his  declination  at  the  time  of 
his  rising  ;  and  another  from  that  at  the  time  of  his 
setting.  The  same  method  will  give  very  roughly 
the  time  of  the  Moon  rising  and  settinff ;  but  hen 
several  corrections  for  the  errors  introduced  by  her 
relatively  rapid  change  in  declination  (involring 
interpolation  to  the  second  order  of  differences)  wifi 
enter  into  the  calculations.  Why  does  not  "  Little 
Harry  "  compute  a  table  of  semidiurnal  arcs  for  his 
station  from  this  simple  formula  ;  tan  Lat.  +  tan 
Dec.  «  sin.  of  an  angle  which  added  to,  or  sub- 
stracted  from,  6  honrs  (according  to  the  declination 
•f  a  heavenly  body  is  N.  or  S.)  gives  the  semi- 
diurnal aro  as  it  would  appear  in  the  abeenee  of 
refraction.  Bef raction  vrill  (rudely)  cause  an  object 
on  the  equator  to  rise  4  minutes  sooner  and  set  4 
minutes  later  than  it  would  were  our  atmosphere 
removed. 

As  far  as  I  can  understand  from  the  description 
given  by  "  Plumb-bob  "  of  his  Nocturnal  (in  query 
32890,  p.  226)  it  is  one  of  those  which  were  used 
both  with  Polaris  and  fi  TJnm  Minoris,  and  idso 
with  Polaris  and  •  and  P  TJretd  Majoris.  Should 
this  be  so  the  handle  is  moveable,  and  its  middle 
must  be  made  to  coincide  with  that  day  of  the  year 
when  the  star  with  which  the  instrument  is  used  has 
the  same  B.A.  as  the  Son.  The  G.  stands  for 
Great,  and  the  L.  for  Little  (Bear).  Suppose  that 
it  is  proposed  to  find  the  time  of  night  by  Polaris 
and  tne  Pointers  of  the  Great  Bear.  Now  •  Ursss 
Majoris  and  the  Sun  have  the  same  B.  A  on  Sept.  5. 
So  that  the  mark  in  the  middle  of  the  handle  must  be 
set  to  Sept.  5  on  the  lower  one.  then,  setting  the 
long  tooth  marked  G  to  the  month  and  day  on  which 
the  instrument  is  being  used,  it  most  be  employed 
as  described  in  letter  14027,  Vol.  XXYI.,  p.  600. 
The  description  given  by  my  querist  of  various 
marks  upon  the  plates  of  his  Nocturnal  conveys  no 
verv  definite  idea  to  me.  The  **  abo "  and  *'  nnd  " 
probably  has  reference  to  the  second  star  being 
snpn  Polum  or  sub  Polo. 

Assuming  that  I  rightly  comprehend  query  32900 
(p.  227),  it  was  shown  long  ago  by  Sir  Isaac  Newton 
that  the  attraction  ef  the  Earth  (supposed  to  be 
spherical)  on  a  body  on  its  surface,  is  the  same  as 
thongh  its  entire  mass  were  concentrated  in  a  point 
atita  centre,  and  this  rule  would  praotieaUy  bold 
good  for  your  correspondent's  purpose  for  a  body 
whose  form  was  so  slightly  spheroidal  as  that  of 
our  Globe.  The  calculations  then  need  present  no 
difficulty  to  "Volvox."* 

I  am  very  glad  to  find  "  Kelby  "  Getter  14833,  p. 
242),  pretesting  against  the  fashion  of  using  the 
marks '  and  "  for  fMt  and  inches.  Their  only  legiti- 
mate meaning  is  minutes  and  seconds  of  are;  and 
no  one  has  even  a  right  to  use  them  (as  is  occasion- 
ally done^  for  minutes  and  seconds  of  time.  Nothing 
hinders  tne  acquisition  of  knowledge  more  than  an 
inexact  mode  of  thonght,  and  nothing  contributes 
more  towards  such  inexactitude  than  vague  lan- 
guage. What  would  a  chemist  say  if  he  found 
iruiteren  using  H^O  for  2  hundredweight  of  oranges ; 
or  a  geologist  should  he  hear  a  hotel-keeper  speak- 
ing of  tertiary  beds  when  he  was  merelv  referring 
to  the  sleeping  accommodation  on  his  third  floor  ? 
Every  technical  word  or  sign  has— or  should  have — 
a  perfectly  definite  connotation,  and  a  fixed  and 
unaltenble  meaning ;  and  all  who  are  interested  in 
the  diffusion  of  knowledge  must  reprobate  its  employ- 
BMutin  any  other  sense. 

In  order  that  the  method  of  Stellar  Photometry, 
described  b^  Mr.  Dennett,  let.  14334  (p.  242),  should 
have  the  slightest  scientific  value,  it  would  be  neces- 
sary that  toe  angle  of  incidence  of  the  light  from 
the  refieoted  star  should  be  determined.  For 
example,  at  an  angh  of  ineidence  of  85°.  543  out  of 
every  1,000  reys  of  light  falling  upon  a  plane  surface 
of  glass  are  reflected,  while  when  such  angle 
diminishes  to  30°^iily  25  out  of  the  1,000  reach  the 
observer's  eye.  Thus,  were  it  conceivably  possible 
that  Capella  could  be  riewed  by  anything  approach- 
ing to  perpendicular  reflection  at  the  same  time  that 
)  Ononis  was  visible  too,  the  former  star  must  emit, 
according  to  your  correspondent,  40  times  the  light 
of  the  latter. 

"Lator"  Getter  14335,  p.  242)  appean  to  have 
as  exaggerated  an  idea  of  the  sise  and  mass  of  the 
satellites  of  Mars  as  I  had,  when,  on  first  hearing  of 
their  discovery,  I  imagined  that  they  must  create 
perceptible  tides  in  his  land-locked  seas.  Why,  the 
diameter  ef  the  outer  satellite  (6  miles  or  so)  would 
last  autumn  subtend  an  angle  of  about  0*03"  to  an 


observer  on  the  Earth.  In  what  way  such  a  body 
as  this  could  infiuence  the  motion  of  our  own  moon, 
or  be  seen  in  transit  across  the  disc  of  its  primary, 
I  leave  "  Later  "  to  determine. 

The  description  of  the  performance  of  hia  tdt- 
scope,  given  originally  b^  **  Totham,"  would  bay« 
been  bad  enough  had  the  instrument  been  a  iS5  oath 
but  now  I  learu  from  query  32924  (p.  251)  that  il 
has  actually  cost  him  JB12  18s.  6d.,  I  can  on^s^y 
that  he  seems  to  me  to  have  been  swindled,  vfm 
I  "Totham"  I  would  submit  the  gkss  to  sone 
friend  who  is  a  skilled  observer,  who  would  piupwli 
dean  the  lenses  of  the  astronomical  eyepieoia,  nd 
test  them  upon  appropriate  objects  in  the  heaf  a 
Should  he  confirm  your  correspmident's  eatiniBto  of 
the  goodness  (or  rether  exceeiding  badneas)  of  Us 
instrument,  I  would  then  request  the  miikw  or 
vendor  of  it  to  return  me  the  mongr ;  And,  ahoold  he 
refuse,  sue  him  in  the  County  Court.  It  Is  only 
fair  to  say  though  that  sometimes  the  lensM  of  Sf^ 
pieces  get  covered  with  a  kind  of  deposit  Cwmek 
opticians  call  "sweat")  which  would  c&Tdopa  a 
bright  star  riewed  through  them  in  a  mist. 

Should  •'  A  Poor  Student "  (query  82956,  p.  SSI) 
be  the  possessor  of  a  first-rate  2|  inch  aohiMSiftie 
he  might,  on  a  really  fine  night,  very  well  employ  a 

Kwer  of  200  on  it  for  viewing  the  Moon.  This  woul 
as  high  an  eyepiece  as  he  could  use  for  Lunar  oh* 
servation  with  the  slightest  chance  of  suoeest,bvta 
first-class  objective  will,  under  the  most  favooraUt 
circumstances,  bear  a  power  of  100  to  oaeh  inch  of 
aperture  on  a  Star,  so  that  he  might  obtain  one  nuupiS* 
fying  250  or  260  times  for  the  examination  oTeloss 
doubles.  Ac.    These  eyepieoea  should  cort  16  shillingi 
each.    I  can  say  nothuig  about  the  insertion  of  sups 
of  the  Constellations,  which  is  entirely  a  mattnr  Isr 
the  Editor  of  the  paper,  and  certainly  not  f or  aay     * 
subscriber  to  it,  and  I  am ,  moreover,  wholly  ignonal     c 
of  the  price  of  engreving ;  but  I  should  thiok  thit     s 
such  maps  as  my  querist  seems  to  require  woold  bi 
far  too  costly  to  justify  any  one  in  asking  yoa,  sir, 
to  insert  them.    Cannot  "  A  Poor  Student  ^'  oMsii     :: 
a  copy  of  Proctor's  Small  Star  AtUu  P    Its  pries  ii 
five  shillings,  and  it  contains  a  surprising  amoootof    ^- 
detail.  '<: 

A  Fellow  of  the  Boyal  Aatronomioal  Bodety.    ^ 


FLANXTABT  BAIN. 

[14850.]— To  the  many  popular  and  ideBkiis 
opinions  as  to  the  cause  of  rain  I  would  beg  to  add 
one  that  I  have  not  yet  seen  described  in  any  bosk 
— rix.,  the  infiuence  of  the  moon  when  pawmg 
Venus.  Jupiter,  and  other  planets.  It  may  only  bs 
a  peculiarity  of  this  "  station,"  bnt  I  have  nonosl 
over  and  over  again  that  rain  falls  when  the  moonst 
night  is  two  or  three  degrees  to  the  west  of  Yenvssr 
Jupiter,  when  these  planets  are  in  the  west,  orwhsa 
the  moon  in  the  morning  is  two  or  three  degrssi  t» 
the  east  of  a  planet  situated  in  the  east. 

In  countries  where  the  slry  is  always  filled  wiih 
rain  clouds,  or  where  rain  clouds  are  carriad  froa 
one  place  to  another  by  some  constant  wind,  the 
least  fall  of  temperature  or  of  the  barometer,  or  tka 
resbtance  of  a  hill's  side,  causes  rain;  but  whsi 
rain  falls  in  Nagpur  in  the  hoi  scasoa,  dlonds  fdm 
in  a  clear  sk^,  and  the  rain  falls  on  a  dry  hot  plain. 
Any  occult  infiuence  of  the  planets,  or  any  residaiiy 
cause  of  rain,  becomes  thus  more  clearly  pereeptiblai 

As  Venus  is  often  an  evening  star,  and  dose  to 
the  sun  at  new  moon,  the  buief  in  a  change  ol 
weather  at  the  new  moon  is  not  so  unwarrantaoleai 
some  suppose.  Why  the  planets  should  thus  cffsflt 
our  atmosphere  is  another  matter.  It  may  be  thil 
the  ether  pervading  the  space  between  the  suit 
earth,  and  planet  is  at  its  greatest  density  for  thr 
tempemturo  of  that  space,  and  that  the  introdnetMB 
of  the  moon's  weight  between  the  three  bodiss  die* 
tnrbs  the  equilibrium,  so  that  a  precipitation  eC 
ethereal  matter  takes  place— always  soppoaing  thsft 
the  ether  has  the  qualities  of  natural  vapour,  andk 
able  to  condense  on  increased  pressure. 

Nagpur,  India.  0>  F.  Camitlion. 
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•  Bhonld  "YoItoz"  wish  to  determine  rigidly  the 
attraction  of  a  homoareneouB  oblate  spheroid  of  small 
ccoentrioity  on  a  particle  at  eithor  its  equator  or  its  pole, 
he  may  do  so  eaunr  by  the  following  aquations  (negleoUng, 
of  oonna.  the  effect  of  the  earths  rotation).  Galling 0 
the  length  of  the  minor  axis,  and  1  the  eooentridty  of  the 
ellipse:-  .     .  ..  .     ..^ 


kpaiSJs 


■f^a-t-to*- 


THB  LAST  TBAN8IT  OF  MBBCUBT. 

[14351.]— While  the  transit  of  Mercnij  is  liki|f 
to  occupy  the  attention  of  your  readers.  I  should  lihi 
to  lay  bdTere  them  an  observation  of  the  aame  ph^ 
nomenon  in  November,  1868.  I  believe  that  I  MV 
during  that  transit  a  portion  of  the  enlightened  •■»• 
face  of  the  planet  in  the  shape  of  a  ereacent  on  thi 
northern  limb.  Its  appearance  was  that  of  a  choe^ 
late-coloured  shade,  and  gave  the  planet  come  r^ 
semblance  to  a  full-stop  in  shaded  letten  wifii  tiM 
shade  in  the  wrong  direction.  The  telesoope  I  nseS 
was  in  perfect  adjustment,  and  prave  a  good  dise  te 
a  large  star  the  same  evening.  Several  friradi  ako 
noticed  the  appearance  on  its  being  pmated  tot  to 
them.  I  do  not  know  whether  the  oonclnsioB  I  eaao 
to  mav  be  correct,  but  thero  can  be  no  donbk  abonl 
the  observation.  I  made  several  attempli  to  gik 
something  like  a  distinct  riew  of  the  presettt  tnasO* 
but  could  only  see  the  planet  now  and  then  m  a  vsnr 
hasy  spot  The  sky  here  was  covered  ^m  eMi 
ffom  iti  commencement  to  sunset. 
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_, k  hiTS  appeared  in  jour  journal 

M  put  few  maki,  indnoe  me  to  dnaribe 
ituoe  with  it.  On  Tuesdaj  erenuis  (tha 
•ere  faronred  with  a  aiRhtof  aneh  siesp- 
[ood  ail  (perbuB  as  a  "  aoUtinm  "  for  the 
a  colnm     of  tba  iiy  befonj,  that  I  detu^ 

look  np  ttiii  littls  itar,  and  aoiue  other 
oatdet,  and  ai  dit  opliCBt  msana  bare  been 
bl*  enUTged  of  Ute,  the  nniU  017  per- 

• '^igtoeaaieof  joarreadm,  _ 

'  ^  ejepiMv,  I  mt  aDiioni 
„  „„^.,  ,„.  .tar  with  othen  (,i  Caoori, 
Itia)  of  abont  tha  lainediataiice,  to  ditoarar, 
B,  whather  it  ma  okMicgnpaioee  Ilutob. 
OLpril,  1678).  1  taij  i^  at  odm  that  {t 
ru  of  no  Die  to  ma,  a<  it*  oompODenta  aia 

ooniidanblj  onr  half  a  aeaaad  apart — 
nr  to  ona  aaoond  I  wonld  (bt  (may  I  hope 
I  friend  will  aooada  to  Hi.  Webb'a  nqaeat 
he  laat  meainrmiant) — aa  I  confload  mjrialF 
ipauuon  ol  ttw  >tar  in  qoettion  with  (»' 


It  I  tnnwd  m7  Stio.  (With)  n 


I  bighBt  poirar  Hnjaheniaa  eye- 
«HH  labout  'JSO),  and  wa*  pleaied  to  see 
la  diKi  daarlj  divided  by  a  blaok  thread. 


I  s  higher  power  I  ramoTed  tha  fi 
rapieee,  and  sMtiog  the  itar  waL        .  . 
leflaldtboaaparatioawaa  exoellent.  Lmt' 


,  tbJeHwo  diMl,  oouidarably  brigbtar  than 
„!  BoOtii),  were  well  diforoed,  roand  and 
it  when  I  retnmed  the  fiald-Ieo*  to  tha 
be  diioa  wete  in  ooatact-  Thii  wonld  not 
r  prora  th«r  diitanoe  leu,  ai  the 
ta  an  aertainly  from  1 1  to  2  macaitnde) 
Taming  from  thia  admirabU  mirror  to 
(C^rer),  lOtt.  Sin.  foens,  I  hnnght  it  ioW 
1  eiamine  the  lame  pain,  and,  in  the  Gnt 
*ed  an  ecwDtrio  ttopol  Sin.  aperturs,  ■□ 
the  teleiaope  that  the  rays  felt  upon  the 
thoat  any  obstmcliao  from  the  oeatral  Sat 
arma  wbioh  support  it. 
-ision  wu  apleudid  in  each  oata — tha  diKc 
mer,  and  p*rc*ptibly  mora  free  from 
oe  rings,  which  waa  to  be  autieipated.  The 
d,  tioweier,  waa  aomewhat  higher  (about 
tiia  additioaal  focal  length  waa  of  cooraa, 
of  tha  portion  of  tha  large  mirror  which 

■anredly  a  tctj  oooaiderablo  adTantage, 
I  poiBeason  of  Urge  teleaooptt  hare  orer 
h  more  limited  aperturei,  that  a  lan<< 
an  be  adapted  to  almost  eierf  state  of  the 
re  by  tba  use  of  stops,  and  when  thus 
ill  eertainly  do  more  than  the  aame  apei^ 
laller  teleeoope*  (Ihe  carefnl  obaerrer  will 
I  asiog  ec«atriD  stops,  seleoc  that  portion 
rfaoe  ot  the  mirror  which  gives  toe  best 
r  the  beat  mirrors  hate  some  portion  of 
aoe  better  than  the  rest),  and  when  the 
urtara  can  be  naad^  the  riewi  of  eoleatial 
U  astonish  and  delight  tha  obi  emr. 

tit;  intaresting  to  watoh  the  gradual 
if  the  dark  apaoe  between  tbe  componenta 
lonblei  as  the  different  and  larger  stopi 
Joyed  <8ln.,  12in.,  15in.,  and  the  full 
Indeed,  as  an  eiperimeut  on  the 
pertnre  in  radnoiog  the  siae  of  star  diaes, 
onld  be  more  oonTincing.  With  tha  Bin. 
also,  on  both  the  With  and  Calrer,  it  waa 
passible  to  say  whether  there  waa  any  dit- 
.  magnitude  in  the  components  ot  these 
ud  the  mind  wanid  lean  sometimes  to  one, 
I  to    another,    hut  with   the  larger  there 

0  doubt,  and  in  both  conplea  there  i>  a  per. 
ifferenoe.  As  to  dirergenoe  in  oolonr  in 
of  Tery  good  air  with  the  fall  apertnra,  I 

detected  a  more  blniah  tint  in  ooa  ot  the 
ta  of  »*  Bofltii,  but  wonld  not  Uke  to  apeak 
nntil  I  examine  it  a^n. 
lia  carefnl  examination,  speaking  from  eye 

1  alone,  I  am  inolined  to  think  that  the 
{  these  pairs  ii  about  iqnal,  and  that  the 
>r  Castor  has  closed  a  little  since  I  laat 


made  between  the  honra 
0  (»  tba  nieht  of  the  7th.  Tha  iky  waa 
air,  and  nltimataly  became  completely 
ritn  doads,  so  that  Uie  opportunity  was  aa 
w>B  good.  Hyperion. 

)  writing  the  abore  I  hare  >eBa  Mr. 


from  tba  deoidsd  obange  that  has  taken  place  in  tha 
relatiotia  of  the  stars  to  each  other.  Uat  fawoaretnl 
irea  bare  been  made  of  this  in 


ebanga  will  he  beat  seen  from  the  following,  whieh 
inelnde  nearly  all  the  meaanrea  recorded.  ITnfor- 
tnnatelj  HeTjChel  only  eatimated  the  an^le,  ao  that 
the  period  cofered  by  the  obaemtiona  is  but  ">»- 
more  than  half  a  eantury . 

.  .  ilHerMbain.  P-STO-l  D-10-82  1S23-SS 

Smytha        2726  10'»  1833-M 

Henehel  n.           ...         379-7  ...  183&-40 

Hmchelll.           ...         277-4  12  08  1836.66 

Jacob          284-0  13-34  lBM-37 

""      283-8  13-Sl  1862.41 


288-6  ...        1871-60 

290-2  1498    1877-37 

290  8  15-30    1878-30 


m^  small  apertnce  ;  but  K  and  F  are  comparatiTaly 
bright.  The  aooompan jing  diagram ,  drawn  to  aeale, 
giras  the  relatiTe  positdona  of  the  six  stan  at  the 


n  the 


Fifty  yean  ago  the  Urge 


E:t  yean  ago  the  Ui 
laoea  marked  by  t..- 
f  t-hand  oomer  of  tba 


itar  is  B.A.C.  1923,  and  there  oallad  6  magni 

It  is  remarkable  for  Urge  proper  motion,  the  value 
of  which  by  the  B.A.C,  U-E.A.  -1-  0  068s.  and 
Deol.  -  1-6S".  Eiidantly  this  marement  ia  shared 
by  B,  aa  otherwise  it  would  hare  been  left  far 
behind.  The  relatiie  obange  in  A  and  B  appean  to 
be  the  reanlt  of  orhiul  motion.    FUmmarion  thinks 


proper  motion,  the  change  with  raterenoe 

each  other  beUg  in  a  right  line.    II  ia  certainly  a 

most  interesting  objeot,  and  daaerret  more  attention 

'    baa  receind  at  the  hands  of  doBble.Btar 


diagram.    It  will  he  acen  at  onee  that  the  a' 

was  exactly  aa  deaeribtd  by  Bersohel  withra. 

to  C.    Endantl;  there  waa  a  time  whan  B  and  F 
torned  a  moderately  oloae  pair. 

The  time  will  come  when  B  and  C  wiU  be  TCry 
near  each  other,  formiog  a  conple  whiob  only  large 
apertures  irill  be  able  to  deal  with,  C  being  th« 
amallaal  star  of  the  gronp  and  tery  faint. 

The  plM*  of  thii  pair  (1880)  is  :- 
B.A,,  14h.  50m.) 
DaoU  -  20°  "  ' 

AoDoiding  to  Haia  and  i 

Chicago,  Hay  £. 


FAIB    NXAB    1  amCIVOBUU  -  BTAB 

SHAH  BiaBii~3  laee,  to  ub.  -wbbb- 

BTABB   HBAB  w  HYDILS. 

L14354]-"Uac*B"  Uttle  pair  P.  42  aeeonda  (of 
time)  1  Qeminoram,  B.A.  5h.  SSm.,  N.F.D.  66'  44', 
I  hBT«  braked  np,  and  eannot  make  out  how  I 
misled  it  before,  ^le  magnitudes  are  abont  9, 10, 
and  the  third  star,  whioh  forms  a  pretty  triangU 
with  the  other  two,  is  abont  10^.  I  once  or  (wlae 
thought  10}  waa  doiely  donbU.  Parhapa  some  one 
with  more  powerful  tneana  than  iniDe  at  his  dia* 
poaal  will  look  for  it.  I  did  not  uottoo  any  othat 
oompuions  to  the  star  in  fletd  P.  BipL 

While  looking  for  red  atari  aoaie  htUe  time  aao.  I 
came  aerosa  il899,  B.A.  14b. SSmin.,  Dee. 2°^ 8.1 


uui  Celestial  Objects,"  and,  at  the  same  time,  from 
its  olosaproximity  to  the6  mag.  star  B.A.C-,  W41^  It 
can  be  easily  fonnd,  he  will  pardon  my  mentdoning 
and  oalling  bis  attention  to  it.  Tha  B.A.C.  only 
giTea  one  atar  near  r  Hydm.  It  is  B.A.C.,  4671, 
51,  and  lies  4  minntes  [^  time]  P.  45'  8.  r  ^drm ; 
the  neat  nearest  star  is  B.A.C,  46fO,  6  mag.,  whiah 
'     ~  1.  261.  (ot  time)  P.  B.A.C.  4671,  and  tS*  S.  ol 


oootra^ATioir  ov  a  bcobph. 

[14355-]— I  BKCEitTT.T  had  the  plaasnTe  of  wit- 
nessing an  ooonltation  of  A.  Soorpii,  and,  thiukiig 
it  might  lint(D«at  some  of  the  readers  of  the  ExoLlSH 
HiCHAwio,  I  Tontara  to  send  a  short  aooonnt  of  it. 
The  telescope  I  employed  la  a  6^10.  equatorial 
reflaetor  by  O.  Calrar,  ol  Widford,  whieh  I  reosiTed 
in  fine  order  after  coming  half  round  the  world.  Up 
to  tbetine  of  diaappearanee  I  hadafine  newoftu 
small  7th  magnitude  oompaniou  to  Antarea^  Mnploy- 
ingapowerof  300uponth«S|io. nirror.  IwaMihM 
'he  small  atar  to  the  moment  of  dlsai 
rhiob  ooonned  abont  six  seaoods  before  th 


f  Demi 


>   the 


a  of  this  double  in  the  teleaoope,  I  ihanld 
■d  to  My  the  measaremeat  which  brought 
irtaooe  aa  orer  -8  of  a  second  more  near 
Aan  tkoM  snder  it. 

am   VBm   DOTTBIiB  STAB  Bta.  IBD 

CFXAZZI  XIV.,  313). 
yjtmu  pair  waa  dUcorered  by  Sir  Wm. 
kl18S(-U  No.  28),  andu  interesting  from 
<*WMgl«oliwiof  the ' 


I  waa  led  to  examine  this  with  aome  care  in  look. 
ing  tor  a  15  magn'tnde  alar  detected  by  Sir  John 
Bersebel,  and  noted  in  his  Fifth  Catalugne.  For 
B  C,  ha  gires  P  -  331-5°,  aod  D  ~  20^  (estimated). 
I  do  not  know  of  any  other  obaerration  of  it,  except 
that  in  Smythe'a  "  Cycle  of  CeleaHal  Objoota-"  Of 
course  the  Admiral  saw  it ;  bnt,  untartnnately  in 
thia  initanee,  as  in  a  great  many  others  where  fsint 
atara  were  looked  for,  he  saw  It  where  it  coold  not 
possibly  haie  been  at  that  or  any  other  time.     He 

S'res  for  A  C,  P  "  320'(y,  and  0-20"  (1833-44). 
a  says  the  meaanres  are  a  "  man  estdmation,  for 
the  fomas  ia  tbe  Tery  niinitiHitn  uistbts  of  my 
refractor,  and  not  to  be  oaoght  at  alt  timea."  Not- 
withstanding all  this,  he  calls  tha  small  atar  pale  red  I 
Inriaible  red  would  hare  been  better.  It  may  be  swd 
that  this  is  a  misprint  in  the  "Cycle"  for  B  C,  and 
possibly  this  may  be  the  oaaa ;  hot  there  are  so  many 
iBstanoes  ot  faint  stars  being  seen  and  measured  in 
places  entirely  away  fcom  the  tme  positions — tha 
measures  agreeing  admirably  with  tha  wholly  erro- 
neous eatimated  places  of  the  only  prior  obserretioni 


refractor,  bnt  always  without  ancosea.  Lately  I 
ba*e  examined  this  pair  with  the  IS^in.  retraolor  of 
the  Dearborn,  and  after  carefnl  measures  of  A  and 
B,  took  the  approximate  anglea  and  dUtancea  of  four 
small  stars  in  the  field,  the  nearest  Tiaible  with  that 
aperture  nnder  faronrable  oondilioaa.    Tbgy  are  aa 


AandC 

-  171-0 

AandD 

52-5 

AandE 

166  5 

322-2 

the  small  atar  to  the  moment  Of  dlsappearanoe, 
whiob  oecnrrsd  abont  aix  seaoods  before  toe  primary 
— dis^peaiMiee,  Maroh  23,  2h.  531m,  Onianwiu 
time  i  rai^pearBnoe,  3b.  S21m.  While  on  tbii  snt^aet 
I  may  alato  that  in  Jaunary,  1877,  while  watehing 
for  tha  reappearanee  of  Uiia  star  (wiUiaat  the  aid  of 
a  teleaeope),  I  notaoed  raya  shooting  out  from  behind 
the  dark  Umb  of  tha  moon  for  fully  three  leoDlida 
before  tiie  star  reappeared. 

In  UitoheU's  "PepoUr  Astronomy"  it  aUtea 
"  that  imminiOD  from  ooonllation  is  iiutantaneona ;" 
I  wontd  tWrfore  feel  obliged  if  any  of  our  astro- 
nemical  oorrespondenta  could  inform  ma  whether 
theae  tays  are  genernlly  seen  befora  tha  star 
emargaa.  1  am  soaitiTe  it  waa  not  an  optieal  delu- 
sion, as  I  waa  not  aware  the  star  wonld  re^^pear  at 
that  instant. 

The  white  patoh  near  Pioard,  to  which  refemce 
lua  been  made  in  tha  Enouhb;  HicHUno,  seems 
to  me  to  ba  amaller  during  the  wane  than  it  appeara 
a  few  days  after  new  moon.  I  haTe  someliniaa 
thought  it  sppeared  raised  abore  the  general  anitae* 
of  the  Hare. 

Auckland,  New  ZeaUnd,      J.  T.  Bteranaon. 
April  2. 

ANCIINT  QL&OIBB8  07  FSAJTOH. 

[11356.]— Sou  iurastigationi  hare  been  Utaly 
made  concerning  the  anoient  glamen  of  France. 
That  at  Oo,  in  tbe  eoTirons  of  Lnehon,  Hauto 
Oaronue,  has  left  on  its  passage  a  ooniidarahle 
quantity  of  artatio  blceks. 

The  remains  of  this  glacier  extend  from  tbe  areata 
that  dominate  tlia  left  bank  of  the  torrent  ot  tha 
Arhoust  on  the  south ;  on  tha  north  they  an  limited 
by  tha  niley  of  Onwl )  on  tha  east  they  an  arreated 
at  Peyresourde ;  and  at  tha  west  by  tJis  aonBuence 
ot  the  torrent!  of  the  Arbouit  and  Oanl  at  Cape  St. 
Arentin.  The  blooki  an  spread  otct  the  region, 
and  also  heaped  np  at  evtain  points.  In  some 
plaow  they  bare  bMn  eooeaaled  br  tbe  Intr'dJbria ; 
bnt,  in   the   taiuidatb»  g»  ^-*'  "- ' — ^  •>■•* 
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flner  mattrr  wk  jeh  roimed  the  aDil  at  tbe  mmdom  oF 
Gorio,  >Dd  brODgbt  to  light  sn  «iionaoaBMvaiDu1>- 
'■         '--   '     ■    n  o(  Ua  ™ll»j  h»d 


if  hlooki.    All  the  bottoD 


Uui< 


;h  few  ficrptioDi  ths  bincki 


nfOo; 


l«rran 


mai 

from  Iha  PL 
tbs  Ulna  of  Oo.  under 


Ourkt.  The  iMfft  ii 
the  ehaprl  of  Sid  Triti 
metrea.  B7  the  ai^e  of  it  ia  one  of  30  cnbia  mitrra, 
sod  uiother  S4.  Tbg  lut  a  immfdiktelr  andtr  the 
villigaoFOi),  retting  upon  aome  amnll  edfta*.  *i]d 
loeUaa  though  ft>1igbtc!onnnuianwoDldpreoipitate 
it  to  the  botloD  ot  the  tmlw,  to  pre*rat  which  tha 
inhihitantH  plaoa  wedgea  ol  wood,  nhieh  an  mrg- 

The  mott  fieniri  hlocka  of  thia  middle  Tegion  *re 
ftt  Port  da  SamreatF.ataboat  1,900  metra  altitude. 
Taking  Ihi'a  point  and  ths  Tillage  ot  On  to  ealoBlats 
the  thiehTiniH  of  tha  glamer  it  would  ba  foomd  at 
about  1,000  metna. 

Tha  TPati):ei  of  Htaeier  aetian  in  the  midille  baain 
o(  the  Bhona  ira  of  gnat  ialemt,  aa  ^halting  a 
totally  diftrno^t  climatic  regime  eiiilod  in  Europe  (0 
that  vnriir  whinh  wo  now  liT«,  and  that  it  ha« 
axereiefd  a  terj  conaiderable  influanre  on  the  proGIa 
of  that  part  of  the  Continent,  aa  well  a>  tlia  dupoii- 
tiOD  of  tbr  HllDTium  that  niTFra  vast  eitcntg  of  it. 
Erratic  htor^ks  am  the  moat  trequpnt  Tdtigei  of  thit 
flaeier  action.  Thfy  a«aonietimM  apread  ont.aod 
■ametimas  en-amulated  aa  moraine*. 

Tbeu  blnnk*  are  not  confined  to  tha  monntainona 
rrgionp.  Thry  eitend  orer  part  of  tha  fODlh.«ait  of 
France,  aorl  pre.p't  yerj  interesting  charaotfra.  It 
wai  not  until  IS.SB  tbattheir  pnaenoawaa  attribnteil 
to  glaeiem  that  bad  itiraded  thi>  *a11ay  of  the  Bhan 
aa  f ar  ai  Ljtmr,  Bonrg,  and  Vienaa.  Ten  jear 
aftarwarda  the  «)1o«bi1  proportiona  of  theaa  glaeiei . 
ware  reononi^fid.  At  Guloi,  Chambbrj,  and  Qre- 
Doblo  thiiir  thickneaa  ipproaehcd  1,000  mrtrei.  Thin 
maaa  of  ice  wia  enconntend  by  (Dotber  bnnch  of 
the  Rhone  glarier.  nhich  in  ona  part,  bj  a  back  tnm 
«nd«-  an  an^ln  of  45',  remonnled  to  the  north  " 
plaoe  of  Hra.'onHinK  lowardi  tba  ronth,  aid  in  1__ 
other  part  iniaded  the  grtnt  Tatlas  of  SvilHrland 
by  dtbour^liini  into  that  of  tha  Bhine.  Quitting  tht 
moantaina  of  Bugry  and  La  Chartreuae,  in  w' '  ' 
tbe  grrnt  glicier  puihod  ont  branebFi,  enconnti' 
the  amall  Inctl  glaciera,  the  higher  lerel  of  the  .__ 
lowered  it-olf  eonatantly  towards  the  went  into  tbB 
midst  of  tha  plaina  of  DauphinT,  the  Ljonnaia,  and 
DoHb».  In  Bai  Dauphin^  a  kind  of  >ill  ot  molaaat 
opposed  itiialf  to  the  progrsaa  a[  the  ice  aontbvud, 
and  forced  it  to  dirret  itaelf  towaida  BnaM. 

From  Bourn  to  Vienna,  Thodore,  and  bajond,  the 

termii  al  nioi»inea  of  thii  ' -1--!—       —-• 

out  like  a  fan,  can  be  followrd.  It*  >Mt  perimeter 
waa  compriTcrl  WtwEen  the  Alpa  ot  SaTOj  and  Dau- 
phiuy  on  o'ja  aide,  and  on  the  other  between  tbe 
■aonniaina  of  Tteanjolaia   and  the  Lronnai*.    The 

Ege  of  the  ice  ia  atteeted  bj  atrio)  on  the  rocka, 
aaace  of  Etrlated  pobbles,  an.i  bj  the  erratic 
1,  John  J.  Iiake. 


T  Feel  that  Ihe  corrtnpon dance  haa  bo^n  eondnoted 
in  a  friendly  apirit,  and  regret  that  I  hare  not  had 
tha  opportunity  of  cipresaing  myaelf  to  tbia  affect 
iirsoiially.  I  hare  now  to  say  a  few  words  in  con- 
It  ia  an  abfolute  fact,  of  which  arery  one  mnat  be 

,be  optio  centra,  that  tnns*er-ely  to  thin  lino  from 
ilia  temi-dismetrr,  half  tha  light,  half  the  pencillad 
-iiya,  and  half  the  angle  of  aperture,  are  all  equally 
dtntroiced.  But  thia  fact  ia  not  shown  by  the  nanal 
Lctbud  of  naaaurameDt,  be:;auBe  tbe  aiiol  r«7  is 
hrrond  the  obsnored  half  nearly  to  tho  extent  of  ths 
SM  of  *iaw.  Thia  is  the  diraction  of  raya  of 
grtMitar obliquity,  which, If oryeara  haTe maintained, 
^iTe  false  meainremanta  ef  angle  of  aperture.  It  ia 
HTeryeaay  matter  to  obaeiin  halt  of  a  mioroseopa 
<ilijcct-glaFs  in  this  way.  Take  a  amall  piece  of 
tinfoil  with  a  clonaniit  cdf-p.  Lay  it  on  a  glass 
''lip  and  fm'AT  its  upper  surface  with  a  bitot  dry 
wtv  (nothing  moist  mnat  be  used,  as  it  will  bedew 
tha  gla<a).  Lay  this  on  the  microscope  atsge,  and 
bring  the  aJge  in  focns  undar  tha  ofaipct-glaia,  till  it 
f laolly  biHecta  the  fi.-ld  Tfrticully,  then  lower  tha 
olHectglasK  (which  mn<t  hare  a  flimh  front)  on  to 
the  foil,  which  will  ailbera  to  ths  front  Idds.  Tha 
uiicroacopa  body  may  then  be  laid  horitontally,  and 
the  apparent  ap.  rtnre  of  the  open  halt  of  the  lena 
nieaanred  b;  the  vector,  which  inrariably  indioatas 
rdu^iderably  more  than  half  of  the  full  aperture  by 
tUa  •ame  mitbod. 

Take  an  inch  ohjrvtgtsaa,nn(er«»  tba  ferrale  that 
protecta  the  front  (whtota  ia  gmerally  than  Ru-h  with 
the  letting).  Ob-curn  03e  half  by  an  adhcrrnt  piece 
of  foil  as  ibo  re  described,  raise  the  gla«a,  and  obaarie 
aij  ordinary  plain  objoct  on  the  stage  with  the  open 
hsir  only.  There  ia  no  diminution  or  cutting  oft  of 
tho  £ald,  the  whole  of  whieh  is  miially  illnmii  '  ' 
nid  tba  otaJMl  Ml  well  dsfined  that  a  oaanal  aba 
woald  not  W  My  mMtu  raspMt  tkat  hdt  the  oMMt- 
^— >  --     "-" —  "■=-  -■"■  itbm. 


n  to  the 


'IHB  wM  itOBfcd  «ll.    ContinBe 

.nditiinottUlweoonMtotliafai 

btre  li  a  aliihl  ahwliiw  off  on  tM  naiftai  •! 

>««irad  side,  and  em  thaa*  objeoti : '' 

ill  estent  of  th«  Said  ot  riaw. 
ITow,  I  ask,  whrre  in  tbe  name  of 
Id  these  al>liqDe  n^  cnme  from,  nnleas  h«m  tbe 
ipcnhairotOeUnB?  Such  an  obnoe*  fant  -'- 
■»  replf.  A  tme  rateanre  of  half  aperture 
.sow  tattl  obaenrity  in  one  baU  of  tha  leU,  and 
^saseqseatly  appear  aa  half  ot  the  wbde  efntnre 
u  taken  by  tbe  eeetor.  Bat  it  deal  not,  limply  for 
i^nawi  tkat  the  i««  Dp  to  the  U*e«M  adi  of 
Llw  halt  that  ia  itappad  on,  eiteed  ai 


"aimia. 


ir  142fiOi  u 


__..^ .  qeeatiovs  whantba 

a  ba  considored,  throngh  wUeh 
ay  pasi  after  it  ha*  tra*«TCd 
I  resolrad,  in  a  kind  of  deepeif, 
d    lenra  from  tbe  obieet.glisa 


out  the  bahariour  of  Zmi 
on  Nobtrt^a  lines,  becaof 
00  not  po.pe.'B  IU19  viiiLiable  teit  objffOt-     I  may  j 
that  Mr.  Zeirs  wrote  uie  nome  months  ago  that  ten  1 
new  oil-UoB  would  rasily  reiolrB  tho  19th  band  bv  I 
lampligbl,  modified  by  blue  glass,  and  eeaing  that  i<  ; 
number  of  good  WBter-inim«r><ionlenanshaTereaolTa<l  j 
this  ti-st,  and  jii'ging  From  the  brilliancy  and  eaa.   | 
withwhichlhc-oil-lcnarpaalTcatbeflnFetdiatomiceou-  | 
tall    by    Inmplicbt,    tbere   s-ams   little    room  fa.  < 
doubting  tlist  it  will  sot  oulj  rewire  tho  19th  ban.l  I 
of  Nohirt's  lines  rery  wellW  alaoeaaily-at  leaU 
it  ought  ci'rtainly  to  do  so    as    tlie  oiLimmcrsion 
ohifctiTa  is  pisentially  a  rrsolriDg  lens. 

'■  Simian  "  may  alio  obtain  eicollent  unilateral 
leScotad  light  by  iocbt  a  of  Dr.  EimHnds'  immersion 
paribboloid,  lij  prooing  a  ntop  under  the  same,  whicTi 
will  admit  only  a  martiinai  eat  of  mya  Jin.  long. 
With  my  F.  H.  Wanlmni'a  ntw  l.inocnisr  armng.  - 
mrnt  forkigh  rowers,  which  I  daicribed  in  No.  Mi 
of  Stience-tluff'p,  December  1, 187U,  I  oaa  ace  tb*. 
finrat  lin>^  on  any  diatom  quito  distinctly  in  both 
bodies,  and  probably  with  Icse  loss  of  light  than 
with  any  other  himcular  arrangement  for  hirh 
powers.  Why  do  Maacra.  Roia  and  Co.  not  make 
more  ot  tbe>e  eacettent  high-power  pri-na  ?  Som<' 
of  my  friends  bsTO  usLed  for  tlum  and  bare  not 
be(«  able  to  gat  them. 

OUigow,  May  11.  Adolf  flchulio. 

ON  THO  HEABUBSMDNT  OF  THS 
APEBTUHB  OF  MI  HOBCOFB  OBJBC- 
TlVXfl. 

|1  i;C.K.:~I  CANUiBLT  admit  that  Drs.  Niekcli^ 
and  Iti  11  hsTc  nrrinl  OD  their  argumant  wiili 
myself  :D  the  most  conrtMa*  maaner.  and  without 
the  Iciut  tinge  of  aoy  ot  tba  jealousy  ot  partisanshiji 


lUBenred  drsnesto  what  wapoaitinlj  know rnnit  be 
(nlja  ballapsitnrenp  tathe  aiie,  and  hpowing  this 
uefeslaMDrrd  that  this  isaqnantltj  in  eioeas  of  angle 
{.Taper,  and,  being  a  enrplnt  bqond  tbe  halt  nf  tbe 
fall  measDced  aaertDiv,  mnat  be  delaeted,  okhmiaise 
twice  the  msaanre,  or  tiie  donUe  ot  tUa  ketf  koa 
ironid  giro  abaard  and  impoiaible  apwtuwa. 

This  girea  tu  tbe  key  for  eUninating  Uw  oUtqne 
laje,  ailandlng  to  the  marfin  of  the  flsU  of  new, 
tnt  ai«  neatDTed  as  angle  ri  apertan,  eanetegTary 
^at  error  in  aieei-a.  Tbe  role  is  thia :  anbtraat 
tbe  mseaurament  by  the  smtor  of  tha  degieea  shown 
ky  halt  tha  lens  from  the  dagreaa  of  tba  entire  lens, 
taken  by  the  aama  means,  and  twioe  the  diffaranoe  i'l 
the  aperture,  proridad  the  aiial  my  eilenda  to  the 
siargiii  of  the  field  of  ri^w,  which  probably  it  does. 

By  thia  simple  rule  we  elirainato  the  angle  of 
dald,  which  has  hitherto  been  i>uperarldsd  to  anglo  of 
ipcrture,  sud  which  1  hate  not  bitharto  been  able 
uj  separate  satiafsct'n'ily  by  stops,  stage  appliances, 
.ir  other  optical  means.  The  spplicalion  of  thia 
nilo  will  be  thoroughly  iuTeBtigiit"d.  At  present  I 
viil  only  gira  its  tett  on  what  I  hsTe  repeatedly 
.tatod  to  ba  tahnloaa  apertures —ill.,  IBO'.  No 
thjrct  can  pos<ih!y  be  aem  at  >nch  obliquity,  and 
(Bt  one  maker  bolily  engrarea  thi<  as  tho  angle  on 
]i<  ofaieet  glss~a*,  an  assertion  that  would  starlle  ns 
endacity  wi^  not  light  to  bo  accn  through 
It  tha  extreme  of  180". 

I  bare  ono  uf  these  objectirea,  a  tanlh  of  tho  ra 
ermi-d  180',  jet  iu  ridiculuuj  di<prt»t  of  such  ai 
Lperturc  (wliich  waiiM  liring  tbe  focal  plana  on  U 
be  surface  of  the  fiout  \enf)  it  is  remarkable  for  iti 
forking  distance,  and  will  penntrats  through  thi 
lOTpr  of  any  ubject  in  my  cabinet,  and  with  thick 
'Overs,  whether  used  as  immir-'ion  or  Qol,  for  clsar- 
if><s  and  dtfinilian  it-i  performance  is  very  fine. 
Taking  by  the  sector  the  open  aperture,  or  what  I 
will  term  angle  of  field  as  IBO',  I  find  tbe  apertnre 
of  half  the  lens  is  115",  twice  tbe  difference  Is  1,10'. 
This  ifprKFents  the  degrres  of  the  central  pencil  or 
the  true  aperture.  I  Isko  anothor  example  ot  an 
immar>>inn  lens,  in  whioh  the  maker  actually  claims 
plus  ISIf,  but  on  trying  thia  by  the  sector,  the  light 
image  ranishtd  at  a  range  ot  ITS',  beyond  which  it 
waa  totally  obscured.  Tba  apertorcof  half  the  lena 
waa  lU",  twice  tha  difference  ia  128'. 

With  thata  rpmnrkp.  I  beg  to  elosn  tho  contro- 
Tpr^y  with  Drx.  Nirkula  and  Bull,  kindly  thanking 
them  for  thair  politenei-a.  Th'y  nualTi  u-atrt,  with- 
out further  aiplanatiou  or  inoilili cation,  that  half 
an  oliJBct-glaas,  aa  bisected  across  tba  aiia,  shows 
by  meaf  uiemcnt  only  halt  the  angle  of  aperture,    I 


ate  that  by  the  usual  mode  it  abowa  mueh  more. 
■me  experience  in  oontrararay  baa  shown  me  ikat 

_  ii  aTcn  paintnl  tfl  impartial  readers  to  witnras  Um 
eftortt  ot  one  side  hopelessly  attempting  to  oomrjua 
the  other,  and  as  an  indiridoal  dispute  it  ceases  In 
bare  any  pubUe  interest.  V.  H-  Wenhu*. 


It  inTolres  so 
larioDS  media  bare  ' 
tha  pencil  of  raya  t 
tbe  objeotira,  that  w 
to  try  what  we  coti 

alane  astothepeoc ,        

admitting  per  *e,  onmodiDed  by  pa<gage  throotk 
Kbua  tlides,  water,  balsam,  Or  errni,  whioh  m«y 
teem  somewhat  to  modify  the  angle,  the  eyepise*. 

It  oecnrred  to  ns  that,  if  a  minnte  opeaing  ««■ 
placed  in  the  focus  of  an  objsetire  baring  a  eonm 
lens  l>ehiod  it,  to  gire  a  t~l>scopic  now  ot  ohjeita  _ 
in  front,  tha  limits  of  tha  field  of  Tiew  wonld  gin 
the  air-angla  of  tba  glva,  pins  any  trifling  arrv 
which  might  be  due  to  tha  admission  of  extnaaov  _ 
lays  through  the  pinhole. 

I'o  ttnt  this  idea  wa  ocnstrneted  a  simple  ■■(■■ 
ratus,  aonsisting  of  two  thin  ineees  ot  wond.pMl    cr 
togetlit>r  at  a  right  angle.     One  ot  these,  whiae  «i    -l 
will  call  the  floor,  ii  horisnntsl,  and  has  a  neeat    -- 
in  wbiah  the  objeeliTe  is  l.std.  and  kept  larel  hy_  I    i 
snpport  of  pr.iper  form  and  thiakneaa'pat  andw  ik    - 
forepart.     Tha  other  piece  of  wood  is  upright,  sad    ■ 
ia  pierced  hy  an  opening  in  which  the  taea  ot  At    x 
objectire  appeori,  like  a  miniature  cannon  leotng 
out    of     a  porthole.      It   ia    furnished    also    with 
aprings  to  hold  slides    with  apertures  of   Tarioaa 
diameters,  or  slits  in  a  dark  ground,  in  the  foena  d 
the  objectiTe.     In  fmnt  of  tbe  pi>rtho1e  it  fixed  1 
sector,  in  black  and  white,  of  about  Z(in.  rsdiM- 

If  now  an  oSject-gla^s  is  laid  on  tha  floor  of  tta 
apparatus,  its  front  lens  being  at  its  tocal  dislaaM 
from  tha  external  eurfaoa  of  the  porthole,  with  a 
pocket  lens  of  ]|in.  or2ia.  foctu  in  ita  rear,  gin« 
a  talc>copic  riew  ot  objects  in  front,  wh*t  we  have 
called  the  anpposed  angle  of  the  glaai  will  b«  tad^ 
read  upon  Iha  sector;  and  it  will  be  obsi^redtM 
this  will  ha  increased  or  lessened  ai  the  objeatlmia 
mored  behind  or  in  adrains  of  its  toeal  distMM 
from  tho  front  of  the  porthole,  whieh  correspeadi 
with  the  base  ot  the  sector. 

Tha  method,  so  fsr,  is  «nh'lsntia11y  the  same  m 
one  pnhlisbed  in  the  Mlfii»r.i>pical  Journal  Mi« 
than  20  yCan  sinOK.  But  if  now  m  plaae  iaUw 
focus  of  the  obiactiTe  n  round  apertun  of,  •?• 
1-lOUth  of  an  inch,  there  will  be,  ot  conrse,  a  e^ 
siderable  lessening  of  light,  and  frequently,  ^»- 
cislly  with  higher  powers  of  angle,  read  aa  bsmn 
upon  ths  sector.  But  what  does  pasa  mnat  b^W 
not  absolutely  yet  almost  absolotely,  pure  angl^  nv 
the  aperture  is  too  narrow  to  admit  mora  tb^  ■ 

round  that,  with  some  glasasa,  Ike  diririWW 

Lector  are  read  clear  to  tbe  rary  axtrenimftf 

the  field  of  liew.    With  othen  there  is  mate  ^ 

less  ohseurity  about  th)  outT  rays,  whicb  is  f( 

bably<iiie  to  a  '      '     '     '    ""- ' 

■ection  of  tbe  o'lj'ctiTe- 

if  eonrse,  the  higher  powers,  with   short  ti^» 

!bed  beyond  which  no  (nrlher  reduction  of  Ifc^ 

le  can  be  fffwted  by  lessening  the  apntnra^^ 

1  by  substitating  for  it  a  slit  of  1 -3000th  *■■■ 

1  in  diameter.     Thia  fact  giTCi  conEdanee  in  l^ktf 

lesultsof  the  method.     Wben  lessening  tba  a| 

produces  no  furthnr  dimiuution  of  angle,  Wa  ■ 

-ifety  conclude  that  all  eitrausous  rays,  bars  kl 

Immaraion  lenses  can  bare  their  angles  OMM 
J  hubatitnting  narrow  sl'la  in  a  blnak^RM 
>Tarad  with  tbin  glass  for  tha  apertures. 


ai.la  nf  Vc 


ittelt  to  Mr-  C 


)t  HDlborn,   who,  no  doubt,  will  kindly  ih 
igbt  wish  to  see  it. 
■         ■  ■      ■■     eflte* 


ombinatimi  of  Ik  «;£ 
e  tor  which  origMaMlf 


amcii  oui,  Tha  two  points  to  be  specially itt——^^ 
9  are  that  the  apertut«  mnst  be  in  tbs  H""*! 
entre  of  tha  objec^Tei  and  that  theonttr^V* 
hat  aperture  must  be  the  part  in  foeoi. 

Blohard  Biek*^ 
Jaraoy,  Mny  16.  Martin  M.  B«»*- 


iel»irii»<*3i 
t;u..,s^,.u„. ,„.,».  .,.  „- ..  _,.»jer  side  ?^-,^bc 
irsdiscuaxed-Til.,  those  relating  lo  '"^fsIS 
il  U-aues,  aud  the  kind  of  abjectina  ""^  tslt* 
for  examining  them.  Uy  oxptrianw  ""^a  «» 
nt  ti.ne  is.  that  it  you  Wiwt  a  TfUjK"^^ 
■-••"  ■-"■ 7  istoHwritalwady  ^^0 


1878. 
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wonM  ask  coald  tbey  do  better?  I 
jority  woald  come  off  badly.  It  has 
ked  for  an  eany  method  of  iDJectinf? 
k  afraid  there  is  only  one  way,  and 
;taal  eTpprienoe.  A  carpenter  may 
»Tet>iil  joint,  and  gire  yon  the  same 
and  th?  same  tools  that  he  used,  and 
ud  yon  cannot  do  what  he  performs 
id  so  it  is  with  preparations.  The 
ar»h  I  hare  p^nonally  made  np  to  the 
ollows.  I  wi«h  to  open  the  diaeaasion 
Ota  with  the  hope  that  others  will  giro 

rat  the  OTary  from  a  hare.  Haring 
hand  at  the  time  I  conld  not  inieot  it 

always  be  done  first).  I  placed  it  in 
0  or  three  weeks  to  harden.  Dilute 
night  hare  been  used  with  advantage, 
stance  it  was  not.  Haring  found  it 
sufficiently  hard ,  I  flooded  the  specimen 
with  a  yalentin's  knife  made  sereral 
'ansftrring  and  spreading  the  sections 
ilide,  now,  dropping  on  a  solution  of 
Ammonia,  allowii  g  same  to  eyaporata 
rmth,  then  with  Canada  balsam  com- 
dc.  With  rfspect  to  working  with 
m  I  was  puzzled  a  long  time  until  I 

dissolvent,  and  this  is  benzole.  Of 
rorni  would  do ;  but,  besides  the  trouble 
owing  to  the  new  Act,  it  is  rOexpenaiye, 
ainf d  you  want  it  for  other  purposes, 
which  is  cheap,  yon  can  make  balsam 
:  wi»h,  and  so  avoid  heating  and  air 
il9o  dopo  for  damar  and  asphalt,  but 
ging  a  flame  ni^ar.  Now,  although  my 
bad,  they  sufficiently  show  that  I  am 

0  succeed.  They  are  broken  up  into 
3  clear  as  posiiible  and  no  bubbles,  the 
being  that  they  do  not  show  anything 
of  an  ovary.  I  can  find  no  trace  of  a 
.    This  may  arise  from  it  not  having 

The  next  trial  I  mean  to  vary  it,  and 
ardening  (wc  seem  to  lose  colour  by 
iod  others  I  shall  inject  with  carmine 
Baker  supplies  a  convenient  syringe 
M>e,  with  three  small  movable  noiiles. 
rith  me  in  this  process  arise  from  the 
be  vessels  when  pressure  is  applied  ; 
a  tedious  one.    In  cnttivg  the  har- 

1  shall  try  it  aader  water,  and  float 
as  described  by  JiaUCTford. 

ise  trials  ean  il  be  waMJeted  at  that  we 
a«k  to  our  prapaied  slides  and  appre- 
'.  have  one  by  Needham,  a  aaetion  of  a 
an  foetes  (6  moaifas)  quite  beyend  iiie 
t  is  daaiiaed  to  be  the  bones  is  well 
eertain  points  there  are  clots  sur- 
lls,  from  which  the  ohanget  are  going 
iartilage.  Further  on  the  eartil^e  is 
d.  The  prioeipal  mnseles  are  well 
Bother  section,  evidently  the  same  sab- 
ar  the  sole  of  the  foot,  shows  these 
itifnUy.  Another  slide  shows  cartilage 
dfication.  Being  outside  the  profession 
uld  I  have  to  wait  for  subjects  like 
aid  not  forget  to  mention  a  section  of 
a  hone.  The  white  substance  appears 
*ic  cable,  with  all  its  wires  and  insula- 
s  fubjfct  the  nerves  are  much  more 
ed  than  in  human  spinal  cr)rd. 
the  Lancet,  April  27,  1878,  "  A  new 
tion-cuttiug  by  means  of  ether  spray, 
h,  which  appears  worthy  of  notice.  A 
»r  has  a  8 olid  cylinder  of  copper,  sur- 
t,  fitted  into  it.  Take  a  small  piece  of 
flat  surface,  drop  a  very  little  strong 
id  of  the  copper,  place  the  tissue  upon 
jply  the  ether  spray.    The  tisBue  will 

seconds  nnd  become  firmly  attached 

block.  The  spray  should  be  passed 
;  ani  then  the  wooden  cylinder  being 
t  hand,  sections  may  bie  cut  by  the 

usual  way.  Frozen  tissues  are  so 
razor  may  be  made  to  cut  section  after 
y,  and  extremely  thin  sections  may  be 
)ut  difficulty.    No  microtome  is  neces- 

great  dexterity  in  section  cutting  is 

Qed  much  information  from  Dr.  Lionel 
"  How  to  Work  with  the  Microscope." 
third  edition  second  hand  it  is  not  so 
he  later  one.  All  his  works  are  good 
ding. 

occasion  I  hope  to  have  something  to 
iectives  suitable  for  the  above  work, 
be  diatom- do ttcrs.         Theo  Izod. 


light.  It  also  promotes  the  soaking  or  cooking  of 
the  bread.  In  aSrated  bread  only  pure  wheaten 
flour  is  used,  as  any  admixture  of  potatoes,  bmtns, 
or  alum  would  interfere  with  and  prevent  the  suc- 
cessful working  of  Dr.  Dauglish's  process,  which  is 
dependent  for  success  upon  the  elastic  gluten  of 
wheat,  which  preserves  in  aerated  bread  all  the 
nonrbhing  and  digestive  qualities  of  the  wheaten 
flour  in  their  natural  state.  In  fermented  bread  on 
the  contrary,  alum,  potatoes,  and  beans  play  a  very 
important  part,  both  in  respect  of  colour  and  cheap- 
ness. The  potatoes  and  beans  assist  fermentation, 
and  alum  improves  the  colour,  and  hardens  the  weak 
glutens  of  inferior  flours. 

The  Seoretary  of  the  Aerated  Bread 
Company  (ijimlted), 

2,  Whiteoroea-street,  London,  E.C.,  May  15. 


plates.    Thus,  as  we  have  the  notes  of  the  scale  on 
the  plates,  any  sounds  within  the  range  of  those 
notes  can  be  produced  by  sounding  them  on  either 
of  the  plates,  and  thus  the  telephone  speaks,  &o. 
Crosby,  Isle  of  Man.  W.  C.  Iiockerbj. 

P  S. — If  this  theory  is  correct,  the  powers  of  the 
telephone  are  almost  unlimited  as  regards  londoess 
of  tone,  &o.  I  shall  be  glad  to  have  the  opinion  of 
my  fellow-experimenters  in  electricity. 


PEBMEXTED  BBEAD. 

\  letter  1431G,  *< Physician"  asks 
lie  acid  is  ue>ed  in  the  manufacture  of 
d,  and  if  common  air  would  not 
irell?"  Carbonic  acid  gas  is  used 
r  absorbs  it  to  a  greater  extent  and 
f  than  common  air,  hence  its  use  in 
n,  wines,  &c.  As  the  carbonic  gas 
XMn  the  aerated  water  of  the  dough 
)g,  the  bread  becomes  vesicular  and 


[14362.]— I  HOPE  some  one  practicallv  acquainted 
with  its  manufacture  will  come  to  the  rescue  of 
aS  rated  bread,  and  defend  it  from  the  charge  "A 
Physician"  quotes  against  it— a  chemist  having 
found  in  it  "  the  mould  of  potatoes  and  beans,  and 
alum."  A  deioription  of  the  processes  of  making 
might  remove  some  of  the  popular  delusions  respect- 
ing it,  and  throw  light  on  the  interesting  question 
of  '*  A  Physician,"  as  to  why  COa  should  be  used 
in  preference  to  common  air.  There  migbt  be  no 
more  reason  for  it  than  the  general  tendency  of  man* 
kind  to  work  in  a  groove,  thus :  (1)  By  the  yeast 
process,  carbonic  acid  gas  is  generated  by  the  fer- 
mentation attd  lightens  the  bread  in  escaping  during 
baking ;  (2),  the  reformer  (Dr.  Whiting,  or  who- 
ever it  was)  who  donbted  the  expediency  of  start- 
ing incipient  rottenness  in  bread,  just  to  make  it 
light,  would  naturally  cast  about  for  some  other 
source  of  COi  instead  of  another  gets,  and,  lighting 
on  the  HCl  and  NaHCOs  process,  foond  it  answer 
very  well;  and  (.3)  when  on  the  large  8<»le,  and  to 
save  expense,  it  was  found  advisable  to  generate 
the  gas  separately  and  force  it  into  the  dough,  still 
conservative  instincts  would  prompt  inquiry  after 
cheaper  carbonates  and  acids  instead  of  a  "  new 
departure."  But  perhaps  the  solubility  of  C€b  in 
water,  and  its  eas^  expulsion  by  heat,  with  its 
peottliaritv  of  eicapmg  gradually  in  great  numbers 
of  imall  bubbles  (effervescing)  is  the  eanse  of  its 
use.  What  does  "  A  Physician  "  nnderitand  the 
chemist  to  mean  by  the  "  mould  "  of  potatoes  ?  I 
imagine  the  mere  use  of  potato  or  bean  meal  would 
not  be  injarions.  The  ''alum"  is,  of  course,  a 
serious  charge,  and  I  hope  it  maybe  disproved.  As 
a  specimen  of  the  delusions  current  about  aerated 
bread,  f  have  heard  it  afcated  that  vitriel  and  chalk, 
or  whttug,  are  pat  in  it !  Porhapa  fthoee  are  the 
materials  used  in  generating  the  gai ;  bat  I  wonder 
what  sort  of  bread  woold  retolt  from  putting  them 
into  it ! 

How  many  "AiHraled  Bread  Companies"  are 
there  at  work  ?  Yon  see  "  d^pdts  "  in  most  parts 
of  London,  and  can  get  the  bread  in  many  pro- 
vincial towns.  Yet  I  suppose  the  requisite  ma- 
chinery and  plant  are  pretty  expensive.  Thanks  to 
"A  Physician"  for  his  correction  of  the  erratum 
"  131b. ;"  he  will  see  mine  on  the  next  page  to  his 
letter.  Daghbert. 

TBLE  PHONIC. 

[14363  I—Wb  have  heard  so  much  of  the  telephone 
lately  that  I  must  apologise  for  writing  about  it,  yet 
I  have  done  so  because  I  think  I  can  say  something 
new  about  the  reason  why  it  speaks.  My  idea  is, 
that  it  speaks  through  sympathetic  action  of  the 
diaphragms  at  each  end  of  the  line,  which  sympa- 
thetic action  is  caused,  not  by  undulatory  waves  of 
electricity,  but  short  intermittent  strokes  cor- 
responding to  the  disturbing  element — t  e.,  the  voice 
or  sound.  Let  me  explain :  1.  In  St.  Thomas's 
Church,  Douglas,  there  is  some  panelling.  Now, 
when  the  organ  is  played  on  certain  notes  there  are 
two  or  three  panels  give  out  sounds.  These  panels 
are  only  affected  by  notes  in  sympathy  with  the  note 
given  out  by  them.  Thus,  one  panel  sounds  to,  say, 
the  note  C,  another  one  to  F$,  and  another  to  E. 
These  sounds  can  (or  could  a  short  time  since)  be 
heard  on  the  north  gallery  of  the  church. 

2.  If  we  sing  in  a  room  where  there  is  a  piano,  the 
piano  will  emit  sounds  corresponding  to  the  pitch  of 
the  voice. 

3.  If  there  are  glass  ornaments  or  vases  in  the 
room  they  will  answer  to  certain  notes  sung  or 
spoken  in  the  room. 

Now,  you  will  ask,  what  has  all  this  to  do  with  the 
diaphragms  of  the  telephone  P  Simply  this  :  In  the  cir- 
cular plate  we  have  every  note  of  the  scale  within  cer- 
tain limits.  Take  a  pin  and  tap  the  plate  in  the  centre, 
and  you  have  the  lowest  note  of  the  telephonic 
scale.  Now  tap  nearer  the  edge,  and  you  have  a 
higher  note.  Nearer  still,  and  the  note  is  higher 
still ;  and  so  on  to  the  extreme  edge  of  the  plate. 
Now,  by  the  attraction  of  the  magnets,  the  plates 
are  rendered  extremely  sensitive  to  sympathetic 
action,  and  when  a  certain  note  is  sounded  on  one 
pUte,  the  note  on  the  other  plate  corresponding  to  it 
is  emitted  through  sympathetic  action  produced  by 
the  disturbance  of  the  electrical   condition  of  the 


THE  MICBO  PHONE. 

[14361.] — I  HAVE  just  made  some  of  the  experi- 
ments described  in  the  paper  by  Prof.  Haghos,  wniob 
is  published  in  the  current  number  of  the  EnQlish 
Mechanic,  and  the  results  are  simply  astounding. 
The  most  effective  arrangement  which  I  have  triM 
is  the  following ;  Two  small  blocks  of  gas  carbon, 
about  a  cnbio  inch  in  size,  were  fixed  to  the  bottom 
of  a  thin  wooden  box,  in  such  a  manner  that  when 
the  box  was  placed  on  end  one  of  the  blocks  was 
about  l|in.  above  the  other.  A  small  hole,  j^in. 
diameter  and  jiin.  deep,  was  made  in  the  under  side 
of  the  top  block.  A  piece  of  electric-light  pencil,  a 
trifle  over  I|in.  in  length,  was  then  taken,  aad 
pointed  at  botn  ends.  One  p:>int  was  inserted  into 
the  hole  in  the  upper  carbon  block  —  the  other 
was  allowed  to  rest  upon  the  flat  surface  of 
the  lower  block.  The  following  oonnectionB 
were  then  made :  —  The  upper  carbon  wae 
connected  with  one  pole  of  a  small  battery,  and  the 
lower  carbon  with  one  of  two  line  wires  ;  the  second 
line  wire  was  connected  to  the  other  pole  of  the 
battery ;  and  to  the  distant  ends  of  the  double  line 
wire  was  joined  an  ordinary  Bell's  telephone.  ^  Thia 
ridiculously  simple  apparatus  is  far  morA  sensitive  as 
a  transmitting  iastrnment  than  anything  I  have  yet 
seen.  The  lightest  touch  with  a  camel's- hair  brash, 
not  merely  on  the  instrument  itself,  but  on  the 
table  on  which  it  stands,  produces  a  loud  scraping 
sound.  The  tick  of  a  watch  is  transmitted  with  un- 
diminished loudness,  and  that  of  a  clock  several 
feet  distant  from  the  iviorophone  is  easily  heard. 
Whispers  are  quite  audible,  and  generally  intelligiUe, 
though  accompanied  by  a  sort  of  buss,  which  is 
somewhat  annoying.  My  last  test  wa<«  this  :  Having 
placed  the  microphone  on  a  table  10ft.  away  from 
the  window,  I  went  out  upon  the  balcony  and  made 
a  few  remarks  in  an  ordinary  tone.  Every  word  I 
said  was  distinctly  heard  at  the  distant  station. 
The  whole  preparation  of  this  experiment  oconpied 
about  hidf  an  hour.  Bhelford  Bidwell. 


MECHANIOAli  FOWEB  ON  8THEBT 

TBAMWAYB. 

[14865.1—1  HAVE  long  been  surprised  that  the  rab- 
jeot  of  mechanical  power  on  street  tramways  has 
not  been  discussed  in  the  columns  of  your  valuable 
paper,  as  there  cannot  be  any  doubt  in  the  mind  of 
any  engineer  that  tramways  will  eventually  beoonie 
a  most  important  feature  of  locomotion,  not  only  in 
the  midst  ef  our  large  towns,  but  as  "  feeders  "  to 
the  great  main  lines  of  railway.  It  is  well  knows 
that,  when  railways  were  first  introduced,  great 
opposition  was  raised  against  locomotive  engines.  We 
can  all  see  the  great  paiectioa  to  which  locomotivea 
have  been  brought.  In  the  present  day  the  same 
opposition  is  being  made  to  locomotives  on  tram- 
ways, and  I  fail  to  see  why  a  tramway  locomotive 
cannot  be  brought  to  the  same  perfection  as  the  rail- 
way locomotive.  I  hope  to  see  a  discussion  in  the 
English  Mechanic  on  this  most  important  subjeet 
by  yonr  engineering  correspondents. 

Tramway  Engiaeer. 


KNAPSACK  TOUBS. 

[14366.]-"  J.  J.  M."  (letter  14314)  is  qnite  right 
when  he  describes  the  delights  of  these  tours ;  pia 
suggestions  on  eouipment  may  be  followed  with 
confidence.  Can  he,  or  any  of  your  readers,  give 
any  information  about  the  knspsack  itself?  Has  he 
tri^  the  new  ene  now  being  adopted  in  the  army  P 
I  am  told  the  soldiers  prefer  it  to  the  old  one.  My 
experience  of  the  old  one  is,  that  I  should  like 
something  which  allowed  more  freedom  to  the  arms. 
I  believe  the  cost  of  t^o  new  regulation  knapsack» 
complete,  is  7s.  6d.  If  I  knew  where  one  conld  be 
bought  at  this  price,  I  should  be  inclined  to  invest 
by  way  of  experiment.  Perhaps  the  makers  or 
vendors  will  take  the  hint  and  advertise  in  yonr 
columns.  B.  G* 

HANDBAILINO. 

114367.'!— Allow  me  to  correct  an  error  in  my 
letter  on'**  Handrailing"  (No.  14272,  p.  191,  No. 
684).  Instead  of  ''cube"  read  **  prism."  Also 
read  *'  somiconjugate  "  for  "  semicongregate,"  and 
'*  plan  "  instead  of  **  spin."  Cf  course  these  mis- 
taJEes  are  obyions  to  any  reader  acquainted  with  the 
Bufcdect.  ConooiL 

[Very  likely,  but  the  eorrectioes  are  almost  aa 
Ulegible  as  the  original  MSS.,  and  we  are  not  sure 
that  thev  are  now  qniite  right.  Correspondente 
would  add  greatly  to  the  value  of  their  communica- 
tions by  wnting  very  plainly  all  technical  terms.— 
Ed.1 
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■howl  how  to  fiod  tha  diamater  of  Tollrai  whan  tba 
Ddmbu  of  tham  uict  tha  diuoatar  of  the  axle  are 


..  bear  on  that  part.    How  ia  it,  alio,  th^t  wi 
oltsD  bnr  of  tmakboTiei  breaking  oS  beneath  tha 
uddio  P    I  mTaeU  kooir  aerenl  iutanoei  in  whioh 
thii  liu  happened. 

"  X.  X."  ■semi  to  put  a  pood  daal  of  faith  In  ba^ 
baarinn,  bat  in  mj  opinian  ths  Und  o(  baarinRe 
I ,.^1-    .-    Jo  ^i^    ^|^   rqnning    of   the 


and  he  alwara  Trent  ahead  when  we  let 
godotrnhilli.  He  tode  aSlio.,  with  plain  beariaga, 
whilit  mine  waa  a  Sffin..  with  roller  bearinga. 
His  maohina  wu  a  ponnd  or  two  haarier  than  atTie, 
bat,  on  tha  cither  hand,  1  Has  the  hoTiaat  rider  ol 
the  two.  On  thinking  OTer  tbe  matter  I  oama  to  the 
oonelaaian  that  tba  reaion  I  <raa  left  behind  was 
that  I  rode  a  hiaher  maohina  and  was  aome  inehta 
taller  m^ielf.     I  therefore  pnaented  a  larger  lOTfaoa 


Xiol  a  —  diameter  of  axle,  a  —  nnnber  of  rollsn, 
a  —  raqnind  diameter  of  roUen.  Then  C  B  •-  B  D 
-  tba  aine  of  tbe  angle  C  A  B  (o  ndiu  A  B ;  and 
it  alM  eqnalaiiiiDUkemannar  A  D  -  1  -  ain. 
CAB-io.-.  a  :  r  ::  1  -  lin.  C  A  B  :  aia. 
CAB.  BntthaaogleCAB-'-^.  Hanoe  «e 
luT*  the  foltowing  mle  to  Ssd  the  i 

'^""'~  ..    lasp 


»  of  roUen  in 


Aa  I  alwBja  ride  in  aboee  I  fanor  "  X.  X-'a ''  atjle 
of  brake  (niing  the  inaiep)  wonld  haidlf  anit  me. 
The  three  bTakea  beat  to  mj  liking  are  Simpeon'a 
''Satet;  Slipper "_  and  tbe  "  Safegnard"  both  of 


the  elightest.     The 

other  is  a  front-wheel  biake,  and,  aa  man;  readen 
of  thia  paper  hare  do  doubt  cat  heard  of  it,  I  append 
a  akttch(FiK.2).  It  ia  called  the'- Bercrje-action" 


TANK  IjOCOUOTIVBS  VOB   MUTBBA 

LINUS. 

[11371.1— Tank    enginea  tor  ealliei?  ud  otk 


bianoh  liiiea  bare  nob  reoured  nnoh  at.- 

*onr  oorreepoadenta  ;  tliit  ii,  no  doabt,  doe  to  t 
fact  that  little  improTeDBnt  waa  made  in  thmr  on 
etniatioa-  For  maoj  jean  it  waa  a  eommon  pa 
tiee  to  naa  any  "old  engine"  for  ooUierf  ai 
mineral  lioae,  and  alio  for  ebnotiag.  Bat  it  h 
now  become  an  eatabliebrd  fast  that  it  ia  farno 
eoonomioal  to  hare  new  tuk  enginea  epaoal 
dcaigned  for  thia  woA.  The  diuring  ibowa  a  ion 
wheeled  tank  engine  of  tbe  new  tfpa,  aa  impTon 
b;  Haaira.  FleWier,  Jenningi,  and  Co.  In  tba 
engioea  the  maieriala  and  workmanihin  are  of  tl 
aame  qoalitf  aa  in  enginaa  oonatmotad  fin'  mMS-Iil 


la  engine : — 

Diameter  at  ojUndera  (13)    ...        .. 

LengUi  of  atroke  (20) 

Diameter  of  wbe^ < 

Wheel  baia       

Leogth  of  bi^er  barrel  ...        •< 

Diameter  of  boiler      ...        •_        -< 
Lnngth  of  Ore-box  (oopper)    ... 

Width  of  Gre-box       

Nnmberot  Inbea  (bnae)        ...      IS 

Dlanieter  of  tnbea       < 

Extreme  length  orer  boffora... 

Weight  of  enqina  (emptj)  18  to 


le  ton  ^  Mat,    The  boiler  ii  f ad  l^  two  OiSul^ 


BIOYOIiINa  M ATTBB8. 
[14369.1— "  A JAZ  "  a4306)  ia  qnite  light  in  Ma 
idea  of  the  real  motion  aid  action  of  the  Mien  in  a 
Tolkr  bearing,  but  be  mnat  remember  that  tbe  rollera 
fit  terr  eleeelr  to  e«oh  other,  and  grind  and  mb 
tbeir  fellowa  exoeedingl;  aa  tbaj  era  toreed  round 


_._lionRh ther domnalittle 

eaaier  on  aoooant  of  the  rolling  nrfaee  praaented  to 
tbe  axlt,  the;  are  not  worth  the  aitra  aipenie  and 
ooBudieatioD.  I  think  Carrer'e  hollow  apokea.rer; 
KMO,  bat  if  ther  conld  be  drawn  aolid,  aa  Dmce 
orawi  ont  bia  ateel  baakbonea,  Ihej  would  be  mneh 
imprOTed,  aa  at  pteient  the;  bave  a  longitDdina) 
diniioD  which  allowa  the  water  and  damp  air  to  get 
in,  and  ao  nut  away  the  interior.  I  beliera  plain 
lollen  enperior  te  ejolia,  ae  the;  do  not  wear 
ahak;  eo  icon,  and  there  ia  fary  little  difference  in 
their  mnniiig.  Oat  of  the  fourteen  rarietiea  of 
roller  bearinga  now  in  nae  I  prefer  Sibert'i  patent 
dnmb'bell  roUere  and  letf'lnbrieatiDg  axla-boi, 
which  Dodonbtaome  of  "  oora"  bare  not  yet  hnrd 
irf.  They  are  oonatmcted  aa  followa  (aee  Fig.  1) : — 
Tbe  axle-box  ia  in  two  halrea,  like  an  ordinary 
SbeSald  plain  bearing,  and  ia  made  rery  deep_ ; 
inaide  tUa  a  looaa  double  oollar  ia  plaoed,  which  ia 
aliahtly  amaUar  in  ita  onter  diameter  thui  the  box, 
and  •   little  larger   thai    the   axle 


nb^Mlu! 


nv.  Theaerollera  are  exaot  uiniatnre  dnmb-oaui, 
and  ao  amatrneted  tlut  the  balla  at  tbe  ende  joat  fill 
tba  apace  between  the  axle  and  box,  ao  that  all  the 
mnnuig  is  on  the  halle,  the  collare  aerring  only  to 
keep  them  apart.  Bj  making  tha  axle-box  ao  aeep 
a  large  qoantity  of  oil  can  be  put  in  them,  and  they 
are  gnarantaed  by  the  maker  to  mn  3,000  milea 
wlthont  one  oiling. 


Oroot'a  "Indeatmotibia"  tixm  m  Tmlir  good, 
M  alio  are  Tupper'a,  wbiob  BM  pnt  on  in  ^  aame 
way.  Thn  nerer  oome  off,  and  rary  aeldom  «at  i 
the  onlr  objection  to  their  nte  ii,  that  a  epwrnl 
anoka  mnat  be  need  with  them,  ai  tkcy  aamim  be 
taken  ont  to  replace  a  broken  one.  The  adjnatable 
ciank  will  be  fitted  hy  any  makar  at  a  ahiun  U 
£2  St.,  bnt  it  doein't  work  eaaily,  and  whn  down 
ia  hard  to  get  up  again. 


brake,  and  ie  fitted  to  tbe  "  Superb."  It  is  applied 
by  pulling  with  tbe  fingeie  of  one  or  both  handi,  bj 
which  an  anorniODa  power  can  be  applied,  and  at 
tbe  aame  time  tbe  elishteat  nnerenneaa  of  the  road 
or  wheel  felt.  In  order  tiiat  it  ahall  not  ohill  tba 
fin^era  in  oold  waatbar,  and  to  afford  a  better  bold, 
it  la  fitted  with  a  pur  of  Teiy  email  horn  handlea. 


[IISTO-It-I  aum  onr  friend  Mr.  StriSar  haa  some 
forward  with  a  little  more  of  hie  raluable  inlorma- 
tion,  and  I  tnut  he  will  gire  a  letter  on  thia  Tear'e 
maohinea.  What  doea  he  think  of  Carrer'e  hollow 
ipokesP  I  aaw  one  in  a  abop  heielnBriatol.  They 
ippeared  to  hare  an  open  aeam  along  than  i  if  ae 
Ibey  oertainly  cannot  be  better  than  the  aolid  onea, 
Be  the  power  of  the  latter  to  impend  would  be  the 
~  ne,  and  I  mneh  doubt  if  it  would  itand  aiore  in  a 
igential  direction,  with  anopeateam.  I  aee  he  baa 
.  .  erj  secure  treadle  b;  having  note  bee  in  the  book  of 
oraik.  Bara  anyofonre  "tried  tha  patent  shifting 
saddle,  made  by  a  Mancheater  firm,  attached  to  tba 
apriug  by  links  to  more  ou  pilots?  When  liding 
on  a  leiel  road  the  linka  are  in  a  line  with  tbe 
apring.  keeping  the  saddle  oloie  up  to  the  handles, 
bat,  whan  going  down  hill,  b;  lifting  the  saddle  a 
spring  IhrowB  tha  linka  orer  hall  a  tnm,  tberabj 
■tufting  the  saddle  back  twice  the  length  of  links. 
Do  any  of  tbe  maken  nae  rary  fine  wire,  tightened 
by  beinK  wound  npon  aerews  in  tha  hub  of  wlieel  P 
Could  Ur.  Striffiar,  or  any  reader,  aiphdn  the  manu- 
faetue  at  the  weldlees  steel  tube;  what  U  the 
maOati  iIm  of  ieonala  maken  nsa  to  front  and 
haA  whmlM,  and  diatiooa  apart  of  hnba,  for  a  SiUn. 
rndrtwr   muof  Mr.  BtriOc'atoIltibeBilngsr 


cator,  oil-cupa,  Ao.  Ii 
brake  can  be  applied  ei 
Other  engioea  of 


njactoia,  and  the  engine  has  all  tba  unal  fittli| 


I  particnlar  eagiaa  tl 


Hay  11.  C.  ■.  B. 

a.W.B.    ZiONO    BVHS,   tw. 

[11373.]— In  "  Bepliee  to  QBerten"  (SBS58)a(yM 
U.t  number  (Vol.  XXVU.,  Mo.  685)  o(  May  M 
"  H."  mentions  aa  the  lengeat  mn  in  EnglaM  «M 
ont  a  atop,  that  of  the  9  p.m.  limited  mail  M 
Paddingion,  which,  he  aars,  miu  tbrm^  M 
London  to  Bath  (106t  miles)  without  a  slop.  M 
aa  a  matter  of  faat,  1  may  teU  bim  that  tUs  M 
stopt  5  times  between  tba  two  plaoea  On  tha  iM 
jonmey,  and  4  on  the  oorrespondiog  up  one  •* 
for  mail!  only,  not  being  timed  for  paaaengenatM 
Now,  can  any  of  your  readers  Mptain  tba  l«M 
why  the  down  mail  stopa  at  Didoot,  lAiU  IW  « 


,  1878. 
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s.)  SingVeKMB,  ilierefora,  mkket  tbe 
tba  kiagdom — Damelr,  to  Gtuithani 
OTOU),  I05i  mila.  Bnt  I  wai  odcc 
,S.  driTsr  Uiat  Ihtj  oocauonall;  had 
irboTDiigh  inbad  mather,  with  utroiiK 
>T  water ;  and  I  haTS  mnelf  proTul 
if  bis  staUmsiit,  for  an  day  lut  year, 
h»  "  FlTing  Scotabnu)"  from  Si^'b' 
I  20  mimitiia  lat«  at  OrutbuD,  thobe 

ah  and  adrena  wind  at  tha  tine,  b; 
.  we  had  lo  ttop  SJmln.  »t  Fetw- 
*ter.  The  angiiu  was  ooa  of  the  7ft. 
t  am  not  quite  (Dm  of  the  uamber,  bat 
it  was  267.  load  lOcowihga.  Aa  "H." 
K.  efrtaislj  ran  ths  largoat  nambrr 
;  tTBias,  and  not  odIt  the  faitext 
IS  might  likewise  add  that  the; 
1  eiceptionallf  lODg  rnul  compiitd 
la,  rtrj  few  of  them  ■topping  between 
etcrboTOtich.  A  Q.W.B.  driTeronce 
I  bad  weather  he  eiperisDced  diffioallj 
im  Oiford  to  Faddinstoii  withont  a 
>,in,  eipms  from  Oxford  to  London 
mpton).  How  modi  tor  the  truth  cf 
erf  Prometbeo*. 

JOnS  BHAKBS-BABKBB'B 
HYDBAULIO, 

was  quite  nnnecetsary  that  I  abonld 
■rticnlan  about  Barker's  hydraalie 
Miiiland  Biilwv  in  aj  letter  npon 
'  F.  D.  T."  (page  220)  wUJ  see  that 
ireTioosl},  pane  148, 1  had  meutioaiiil 
kflr'a  bralie  beiag  uied  betweea  Bed- 
.Dcras,  and  Bedford  and  Nortbamptoi 

tbeie  tralDi  oooiisled  of  an  engine. 
Tiagee,  and  2  laoa,  and  it  waa  tlw 
Barlcer  train"  at  the  Newark  brake 
1875,  after  whioh  it  ran  eereral  loaal 
short  branch  liosi  near  Derby .  In 
I  train  wai  atatiooed  at  Bedford,  and 
Fane  it  commanead  to  mn  to  London 
■  During  th«  lattrr  month  another 
coaekre  were  aimilarlv  fitted.  Thifl 
3  between  Bedford  and  Lsiceeter  fof 
id  for  mora  than  a  nar  and  a  halt  it 
iog  upon  tlia  Bedford  and  North. 

'  (page  220)  qoolM  the  Ttnui  of 
,  1876.  Barker  and  Co.  wrote  to  thH 
that  they  had  atoppad  a  train  at  50 
ii  IS  aecondi,  within  SOO  juds.  It 
iniinir^  that  theapced  had  only  bean 
50  milea  an  honr,"  and  that  tbe 
inoconralelT  taken.  Another  trial 
I  mada  with  the  same  train  on  the 
line  befont  a  party  of  engineer*,  a 
T  "  and  stop  watches  were  nsad.  It 
iiirely  proTed  that  the  first  trial  waa 

«en  mmanrad  that  the  two  Midland 
iS  aid  135,  hare  Barker'!  automatic 
Dot  K>.  Thry  hare  ths  No.  2  brake, 
loutic,  and  don  not  tolSl  the  Board 

lention  in  ooDoloaion  that  the  aril* 
who  disabled  tbie  brake  bystioking 
IB  of  the  brake  tabes  a  abort  time 
inatsly,  not  yet  been  deteoted. 

O.  B.  8. 

rs  DUB  THB  ADIDITT  OJ" 
1  BICHBOUATBB  P 
1  dlffienlt  to  find  amongst  the  metals 
lore  intereat  than  ohrominm  when  in 
ith  other  elements  and  radicals. 
I  with  oxygen,  farming  (I)  ohrominm 
^3  ;  (2)  cbrominm  aesqaioiide, 
omo-chromie  oxide,  CrOCriOt ;  (4) 


HiCrOi  —  HiO  —  CrOi.     I  altar  theae  nai 

the  notioe  of  tbe  impartial  ohemiat,  trusting  they 
may  b«  worthy  of  aome  notioa. 
HoUoway,  N.  Fradk.  W.  Btr»atfelld. 

A.  CUBIOUS  VIQTJSX  aanABx. 
[14375.}— WaaT  is  the  priaoipla  of  the  loUowiciR 
.    . .    n.  ..         ^^  nnmbar  (sae  diagnie; 


eariou  faetP    Take  w 
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dde.    We   haia    i 


ill  higher  oxide. 

oiidea  are  baaio,  and  yield  corre- 
lei  and  aalta ;  the  third,  a  neatral 
ling  with  the  magnetie  oxide  of  iron  { 
orms  an  acid  with  water. 
■  '"."P^B  is  to  obtain  the  opinions 
in  a  subject  that 


.  make  two  aqnarei  *•  per  diagram,  nnmbar 
Ibe  tap  aqoara  of  tba  larger  aqaara  1,  and  the  others 
in  order  up  to  S5.  Tranifer  the  nnmbers  at  the  top 
cit  the  large  sqnare,  0,  1,  3,  to  tbe  bottom  of  tbe 
tmaUnqnars;  those  at  the  bottom,  31, 25,  20,  to  the 
top  )  those  at  the  rifiht  hand  to  the  Itft,  and  at  the 
left  to  tba  right.  Tba  nnmbers  of  the  imalltr 
iqnare  will  now  give  the  same  resnlt,  65,  addtd 
loriiODlally  or  Tertioally.  Alao  the  two  dlagonali. 
B.  Mll< 

AtJTOHATIO  BOUNDINa. 

[113TS.]— Thi  moaljoiportut   thing,    withant 


Id  looking  baok  through  tbe  Patent  oSea  reeordt 
I  find  there  has  nerer  baan  a  patent  granted  for 
any  aaU-reoordiag  sounding  npparatos.  There  haTa 
been  two  or  three  patents  for  trnprOTenents  to  tbe 
present  sousdiDg  rods^  aa  eTery  aaaman  knows  tb« 
gnat  diSonlty  in  trying  to  sound  in  Wst  or  rough 
weaUier ;  but,  as  these  improrements  were  ao 
alight,  we  hare  sailed  along  with  tbe  old  taokle  until 
some  really  good  and  simide  method  tnmed  up.  A 
new  appMvtoa  far  indieating  tbe  drath  of  water, 
and  putianlarly  t<«  shomng  the  aonndings  on  board 
a  ship,  1ms  been  mentioned  in  "  Qaeries,"  andaayonr 
readers  will  see  in  tba  following  daaoriptlon  is, 
altboBgh  Tcry  simple,  yet  qaite  norel  in  ita  appliea- 
Uon,  and  oertain  to  supatsade  the  old  plan  of 
Bonnding  pipes.  The  "ntent  Sounder,"  as  this 
new  ^paratna  is  sailed,  was  brought  ont  at  about 
the  eame  time  an  Sir  W.  Thomson's  deep-sea 
Bouudsr,  and  it  is  rarj  remarkable  that  both  of  them 
are  alike  in  piinoipla,  although  dilterently  applied. 

Tba  "  Patent  Soander  "  ooosists  in  haTing  at  the 
bottom  of  eaeh  hold,  tMlk,  and  wmpartment,  an 
open-hottomed  box,  B,onskatoh,  and  a  amallpipe, 
P,  leading  from  «aoh  of  theie  boxes  to  the  aabin  or 
ahaii-hoaae,  where  an  indicator,  I,  is  oonuaelad  ta 
aaah  pipe.  When  the  water  riies  it  rotera  tba  Im, 
B,  and  compresses  the  air  in  It,  and  thia  eompn*- 
sion  is  eommnuiaated  tbiough  the  small  pipe  to  tba 
indieator,  wbiah  ahowa  alearly  the  exaet  depth  of 
the  water.  It  will  be  aaen  that  tins  apparatus  ia 
extremely  simple.  It  is,  uerertiMlaaa,  rery  effleiant 
aad  reliable,  hsring  been  tboroaghly  tarted  at  saK, 
-ind  found  to  act  parfeotly  in  all  washers.  Thebaic 
iporiioned  that  ohanga  of 


arougl 
liennge  is  nerer  Tioleotly  agitated, 
oru  steadily,  and  tha  indtoator 


rhett 


□  for 


.,  To 


uidityol  the  bichromates  !  ^ 
ssolved  in  water,  the  solution 
as  to  free  cbromie  acid  puiii 
M',Cr,Oj   =   M':CiO«  +  CrC 

HiCrO,.  This  new  seemB  to  r». 
>m  the  following  facta  :~(1)  If  to  a 
ichromate,  sulphuric  acid  ia  added, 

boiled,  oxygen  ia  set  free,  Ibns  :~ 
chrome  alum 

iSOt  -  M-^oT  OnSSO,''  +  Os  + 
ddingCBOjto  ■ulphurio  acid,  oiy- 
ree.  (3)  It  the  solution  of  tocfaro- 
bated,  we  obtain  CrOa  on  tbe  addi- 
dnhnnc  acid  (in  excaa).  A  part  of 
id  oombiaes  with  the  monad  element 
V,  giTisg  M'lSOt  +  HiCrOi,  and 


weather  the  gi 

ilways  woru .,. 

ilaoed  at  any  diatanoe  from  the  box. 
It  any  of  Our  amataur  tnends  would  like  to  rig 

me  of  these  ''  Pataat  Soundara  "  np,  nther  in  thair 
foehta  or  on  shore  from  anycistemortauk.oTmaka 
■  tide  gauge,  and  are  willing  to  take  ear  telepbonio 
friends  sdnce  and  defy  the  patentees,  I  wilt  M  T^ 
jtid  to  supply  the  dimanaioni  aad  any  detain 
Tynealdo. 


BnTaz.B  T.  couFLBD  BB'aimia. 

[11377.1— T DUB  able  eorrespoodent,  "  C.  E.  S.," 
letter  13678,  p.  311,  oommendng  on  my  letter 
(13523,  p.  216],  remark!  that  my  oomparison  of  tha 
ipeed  of  the  Q.  N.  and  Q.  W.  tingle  anginas  with  the 
Uidlaud  eoupted  ones  "  is  no  proof  in  tavoar  of  the 
■ingle  engines,  a*  the  gradients  and  weight  of  traina 
ere  tar  baarier  on  tbe  Midland  than  upon  either  of 
die  other  lines."  He  does  not  repreaent  my  oontan- 
tion  qmte  aooorately.  T  purad  tne  Midland  and  L. 
lod  N.  W.  together  when  eompariug  the  speed  mn 
by  eoopled  engines  (of  wbieb  thoee  lines  luTe  soom 
(i  tbe  finest  spedmens)  with  tha  O.  W.  and  Q.  If. 
'"    singles.    This  makes  a  eonsiderahle  diffaranea, 

,   wUle   it   would    be  abaoid  to  eompaie  tho 

genacally  lerel  O.  W-  *rith  the  Midland  and  its 
ben*y  grajienti,  tfae  eompariaon  would  be  all  tbe 
other  way  in  regard  to  the  Q.  N.  and  L.  N.  W. 
Thus  my  comparison  of  tha  two  pairs  of  line*  was 
infair  one,  and  ahows  the  single  engine* 
mean  speed  of  52  milea  an  hoar  on  the 
runs  between  atationa,  againat  the  coupled 
47.  But  I  mutt  pcdnt  ont  further  that  tba 
<iaettiDn  to  whiob  I  direated  paitionlar  attantioo  in 
'  "  (13523)  is  not  attamptad  to  be  met  b* 
"  but  u  quietly  igaond,  as  the  point  had 

snaly,  by  all  aOTOcatas  of  conpled  enginaa 

-Til.,  (1)  that  it  has  not  been  shown  that  tbe 
-   -'-'     ogioes  oould   mn  the  Q-  W.  and  Q.  S. 

._,.„ (at  51  aad  53  miles  an  hour)  in  time,  or 

( j)  that  the  Q.  W.  and  O.  If.  singles  could  not  nui 
the  L.  If.  W.  and  Midland  expreesea  (at  IT  miles  an 
hour)  in  time.  Thia  ii  the  real  point  at  issue,  and 
until  this  is  prorcd  tfae  adroeatea  of  coupled  enginaa 
baie  not  maile  out  thur  case. 

I  admit  that  "  C.  E.  8."  has  hrongbt  some  oxoel- 
knt  thaoretioal  leasoos  and  formuin  to  show  that 
at  least  1001b.  of  ti*OtiTe  foroe  ia  required  to  per- 
form tbe  "  IS-ooaob  test,"  on  whioh  he  so  strongly 
insiata,  and  bis  theory  eertainly  appears  to  hare  t>een 
),utained  by  experiment.  Bull  thia  only  goes  to 
prore  that  on  a  perfectly  lerel  line  a  eonpUd  engine 
with  1001b.  of  tntatire  forea,  drawing  ISO  tons, 
would  beat  a  uogle  angine  with  leas  baetin  power. 
l<nt  that  doea  not  answer  mj  qoaetion,  while  I 
lliink  experience  doea  anawer  it  in  faTonr  ol  tbo 
cuioioa  I  eipresetd  in  letter  13523-tbat  the  Sft 
stinglaa  oouta  run  the  Midland  and  L.  If.  W- 
4'ipressee  in  time,  but  that  the  coupled  enginaa  eonid 
nat  keep  time  with  tha  Q.  W.  and  0.  N.  expresses, 
iad  I  shall  proceed  to  addnoa  aone  aridenea  in  sup- 
port of  these  news. 

First,  than,  a*  to  the  wivk  done  by  ^gla  aoginea. 
Although  I  hare  taken  as  n  standard  of  oomparison 
llie  respectiTS  tpaeda  at  wUeh  the  quickeat  tnuna 
nre  timed  In  the  tablet,  thosa  speeds  do  act  Vjr  aay 
Qieaiia  represent  tfae  beet  work  of  sin^a-wheal 
engines.  On  the  O.  W.,  3D  yean  ago,  tbe  expresses 
wtre  timed  at  much  higher  spaed  Uian  at  pnnent, 
and  were  run  bj  the  aama  eniiiues  at  now  take  tba 
Flying  Dntohman.  They  ran  to  Swindon  in  lb. 
25aiu.,  inohidlog  a  stoppaca  q(  Iiua.  lik'^MwK 
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•ing  Dut' 


,  itop-  I  g^f™  by  "  It»ei "  (I  iliould  be  elmd  if  he  nonld 
in  iniiD  the  I  pubtiih  noma  more  of  TUiaiu  ]in»}  of  wi>rl[  doDg  by 
kariDg  to  '  -inale  »nd  coupler)  eaginc*  respeetiralj  on  tbe 
iiQ  «t»rt  to  L  N.  W.,  ifttll  in  fa»o.trDf  the  former.  By  the 
n  Pftddins-    up  Sootrt  riprej.H.  ■  Bloomer  (7ft.  liirslp).  ftftur  full 


I  do  milea  >n  h 


Gad  them 


r,  ».™i,dio( 


Bto'p  Bt  Didint.     Thfir  tim'.'d  ppeed— fr 

(top — "M  55  to  57  wVen  nn  hour  hetwpi 

ton,  DiJoot.  Swindon,  Oiford.  4c.     The 

Loudon  to  Didmt— wns  timrd  to  be  ci'inp  in  ATmin., 

or  nt  tbo  nte  of  SG'OS  milet  ftn  honr,  unil,  m  rifrj 

one  kaoirs  wlio  has  tntTellcd  maeb  on  the  O.  W-, 

often  MM  *ctu»l)j  doro  in  47  to  SO  mio.  both  wny*.    t!ie  Trlnn  hank.     Siuiiln 

The  Orut  BntKiFi  (8ft.  pii)|ile).  for  inntanoe,  nhich    working  of  tbe  M.  B  con 

IB  now  niDuinfc  the  FItihk  DulBhmftn,  has  ftarted  I  fAYmg  oSioSGar  e>au  3 

from  PnddiDgtoQ  and  stopped  at  Didcot  in  47iiiin.,    the  DcBboroufth  hank,  nr 

nearlj  30  yenm  a)io— >  *  ,  at  the  ratn  of  67-98  milea    lisur  down  the  Kibworth 

to  hour,  involTinii  >  mBiimum  ■p«oJ  at  fully  75).  |  r)iaiiribe  thMS  enginon  ■ 

mnd  otbfrenirincs  of  bor  elms  bare  done  the  aama  '  milea  an  boar  put  M«rk>. ...  , 

thing  TepeatMly.   A>  I  mentioned  in  a  former  letter,    dub  of  the  abOTS  inelinea,  and  "  C,  £.  S."  himse 
I  b&TB  timed  the  O-  W.  Srt.    BinBlpa  at  epeedi   of  ,  ^ny>  ha  baa  timed  them   at  721  mile"  an  baur  daw 
from  TS  to  at'8  milci  an  honr,  »nd  thin  both  waya    oie  of  those  banka.     Anin.  on  SOtb  October  Ia<t, 
between  London  and  Swindon  ;  while,  on  tbe  other    mrreepondent,  "  Vf.  E.  H.,"  recorded  a  Irip^of  lb' 
hud,  I  hare  known  the  midday  expresi  to  keep     1  iO  p.m.   np  ei]ireai  from  Li' 
time  without  once  exceeding  57,  and  when  late  in    I'lwa,  with  a  train  eqaivatpnt 
leaTioE  SwindoDi  tbe  np  oxpreRi  ii  known  to  bare  ';  one  of  Dllbi  and  Co. 'a  new  boirio  engines  (Mo.  1331) 
done  the  771  miles  often  in  TDmin.,  probably  even  i  "It.  ooupted,  cylinder  18    x    26,  whan  »e  find  the 


ling  long  distanoe!.     Th^r  nte  of  pay  is  from  9d. 
la.  Id  per  day. 

The  earpentflTB  and  joiaera  are  mnab  inpenot 
the  cooliei,  and  mO'tly  arc  well  eduaatsd  men  ;  th 
rank  high  in  tbe  Japsnega  aocial  icale  I  their  to( 
""'  '       '"  ■"■         '    '       '    ■    '       I    not  adut 

initormrT 


for  work  requiring 
■awing  asd  p  anin- 
drawn    towards   t 


toots  eat  wh 


loth? 


'K  I  pit  aain  a 


uk,  while  oth-r 


not  used,  in  Japan.  Kod  it  is  a  mo«t  painful  aigl 

'  in  shape  like  a  Tory  lu) 

;   awkj   at  a   Urge  tn 


milos  an  k( 


„  «rtain  records  toband  of  the    train  m 

fwt.  Moreorer,  tbe  trains  were  at  times  by  no  means  ta  Oail 
Ught,  but  I  thonld  tmsRiue,  allowing  for  tbe  extra  to  K°t< 
weight  of  the  brood-gange  oaachn.  quite  up  to  the  '  tn    Sha 

150  ton  ataodard,  if  not  consideraVily  iboTs  it.     The    Oiklpy,  only  "jH  Irom  Usrlingtoi 
work  done  hj  tbe  a.  N.  7ft.  and  8lt.  single  engines  I  a'-  high  aa  ()3  3  miles  an  hour  fi 
Iiu  been  dilated  upon  firquentlj-  in  tbe  Eholibh  I  K»dlett,  GO  being  then  kept  un 
IlBCltANlc.    It  has  been  aai^i  by  coupled  advoate^  I  1  nstiee  alto  that  tbo  *    '  '" 
thai  tbty  "  lose  time  up  banka,  and  mako  it  up  by  I  oscupied  S8  minntos, 
'  eieBtpiTepp*«la.^|^  Tet  whei  "     '  '         ' 


70,  and  72    bntoher'a   chopper,  c 

Pl&uks  and  boards  ao  cnt  are  T^rr  seiaom  tmeai 

anirorm    in    thickne^i.      In    patting    op    JapaB>i 

bonsee,   or  in   running   np   temporary    aheda    ai 

Imildingi  theae  carpenters  are  equal  to  any  workBi 

in  the  world.     Straight,  ordinary  framing  to  pitta 

'°  .  thpy  Ao  rery  well,  but  cannot  maintAin  unifori^ 

'°  .tmtb,  and  squareness  in  their  work,  aa  tbay  hai 

■  neTOT  be«a  aooaBtomcd  to  work  in  with  other  tcadr 

European  carpenter.     A  Japanen  wockaa 


from  Harnorougn  ■  jgj,  ^,4  beliere  in  eabaUntial  work  ;  he  tbiaks  tin 

lonr  from  Da*borougb  ^  ^^^  stings  lasting  would  destroy  tulun  ehaia 

.nhonr  fromllobeater  |of  B„pioyment.      The    principle*    of    framing  aa 

from   Shambrook    to  t„„i„^  ^^  „„t  understood  ;   the  form  of  ^i  i 

af  °^?J°'.    .  ^e''  ttuatrea  and  bouaes  ia  barbartiae  and  prioitn 

at,  Alban  •  to  I J3  j^g  eitreme,  and  showa  a  complete  ignonnM  ( 

V-,-' ■1"  *""«'"?r-;j*''-  the  most  ordinary  priaciplea  of  cona'       ■■ 

the  "a"  l"t"3  minu't^  ^^J"'.  ^^^  t«;  ^^tan^rid  joini 


it  tbe  proof  of  this  assertion  F  The  O. 
Imawn,  bas  a  bea^y  bank  for  the  fir>t  12}  milea  (to 
Potter'a  Bdr)exceptin<E  tor  about  half  a  mile  between 
Homsey  and  Wood  Orcen.  The  first  mile  risee 
1  in  105,  the  second  1  in  110,  then,  aFtor  12) 
Bulea  of  moderate  gradient,  comes  a  steady 
anbroken  rite  of  1  in  200  for  St  miles,  followed  by 
6  mites  r(  Pimilsr  descent,  and  then  by  alt«rnat# 
rites  and  falia  of  aboot  2  or  3  milea  each— with  one 
foor  mile  leicl  run— nil  the  way  to  Poterborongb. 
Thia  13  milo  bank  at  atarliug  is  a  beav  pall  for 
the  engines,  especially  tbe  first  2  miUs  of  1  in  105 
and  110,  thus  no  TPry  high  apeed  ia  attained  until 
Potter's  Bar  ia  pa=spd,  19  to  20  minutes  being 
allowed  for  the  12!  milea,  after  which  full  speed  ia 
naobsd  down  tbe  other  pideo!  tbe  bunk,  and  sub. 
BDtl;  mainlfliaed.  Numeroaa  tpeeimena  of  the 
ling  orer  this  portion  of  tbe  line  bars  been 
jiven  by  eorrepponderta,»speeially  a»t"  the  10  n.m., 
5.45,  and  8.30  p.m.  down  trains  from  Kirg's  Cross. 
The  10  am.,  with  No.  48  (8ft.),  aid  11  roaches,  h 
ihown  as  n<aching  Potter's  Bar  in  17  min.  40  arc, 
or  1  min.  20  aece.  nnder  tbe  workiug  time.  Tbe 
2.45.  with  No.  230  (7ft.),  and  Ifi  coaches,  as  reach- 
ing Potter's  Bnrin  10  min.  51  pec,  j  the  8  30  p.m.. 
with  Ko.  22  (8ft.),  and  10  Doaabea.  in  19  min.,  and 
with  16  coachea  in  20  min.  I  myaett  bare  Iravplted 
ta  tbo  10  a.m.  down  eipre-s.  and  reached  PoLter'n 


1  da  not  »y  that  tbla  it  bad  ■ 


rk,  bnt  ir 


h  Towc 


s.  3d. 


_  twera  and  drastcn  I 

larepleutifnlinJapan,  but  verrfew  canlayclH 
title  ol  mason.     Dry  mbble  work  is  dooata 


■feet  i>  it  superior  to  tbe  work  dona  by  tbe  Q.  N,  I  ^^n  •„  4,,^  ooontry,'  but  when  mortar  is  used  O^ 
sjugle  engineaP  _   la  it  eren  by  any  moans  equal  tc    ^„  „^  not  to  be  trusted  ;  in  flu-bing  np  id 


thai 

ran  tbo  O.  N.    trail 

L' round  that  they  do _.,_... 

tlidrown  lines  eren  nnderfatoarable  ciroi 
lot  I  do  contend  that, on  tbe BTiden^  ai  y 

torward,  the  pingis  engines  bare  the  be, 

lure  seen  the  L.  N.  W.  Bloomera,  theS  E.6ft. 
slnglaa  with  intermadiate  thuft  (old  134  and  136 
olaia,  Crampton'a  or  Stephenson's,  I  forget  which), 
aid  the  O.  E.  Ttt.  ainglcs  (old  07-102  cUas)  do 
<?*pilal  work  with  ttaina  of  24  eoaehes,  wilbont  re- 
quiring a  pikit.  For  initance.  taking  tbe  S.  E.,  I 
I  imember  tbe  12  noon  up  express  from  Doter,  con- 
Mitlng  of  24  coaches,  with  No.  13S  (single,  with 
intermediate  abattl,  being  12  minutaa  late  at  Rod- 
hiU,  and  making  ap  7  minnloi  to  London- bridge, 
tiling  60  mil.>s  an  hour  down  the  banka,  and  nerer 
fsUing  below  45  up  the  aliffeat  riae.  l^be  Q.  E. 
nngiuf  ------- 


oouldnol    they'requirs  oonitantBndcBreful.ui,cc,u„.,uj™ 
'['""/-.^  iWagpaarerather  leas  than  thoseotcarpaatwi.  Hi 

^eda  on  jj^jf,  ^nj  layers,  and  plasterera  are  plentifnl,  M 
iwnoea,  Ij^eir  work  is  not  good;  tbe  plastorera  nurtm 
'ir?;'8°t  inat«dof  hair  with  their  mortar.  BrickUyan: 
j  bridges  and  statiana  required  to  be  trained  by  I 
I  European  foremen  j  tbe  men  ro  trained  wars  sal 
tilS'Uyera  and  masons,  and  at  their  beat  • 
remarkably  slow.  For  the  Tarioua  ironwork  iiqfb 
for  Btoging,  tc,  men  were  seteetcd  from  thg  ^T 
ironworluin,  and  trained  to  Earopean  wayi ;  m 
of  theie  men  hare  turned  out  gooi  and  leallf  tM 
workers,  but  thej  invariably  want  to  wock  I 
metal  liefore  the  heat  is  op  to  weblmg-  Thfy  tifl 
out  very  naefal  under  European  girder-mtkai 

them  haTB  reemTed  as  much  aa  sl  to  3^1-  61  pct^ 
(NoVllK!",7fl.'eingTe),'tMjkthB"24'e(«eliea  I  *'?*'■     .  .     „  .    .     .  . ,  i 

isJLghtlj  ascending  gradient  at  a  steadily-main- I      TJim  «  mora  in   tlw  tame   ttr^,  hat  IL 
led    48.     I    know    that  both  tbe   abore  named    q?<rtad_  tnm=wnt.     In  Sir    E.    Beokelt's  ■'Td 
!n»s,  and  the  G.  N.  8r  t.  aicglea,  ha™  kept  time  1  Uaioniam  and  lU  Besolta     he  aaya.     Tin  Ji 
coaohes,  and  without  varying  ao  much  aa  |  »PP«»r  *"  *?  8"*  ™'",?VI*"'^-,    Perhaps' 


.lybi 


a  No.  2,  bnt 


!  35  to  01  or  72.  I '  ^<">  <>'  Japaaete  carpentry  ao  well  aeoonded  asitl 

_ jngines   bnt  I  aak    '"'■'  by  peraona  of  greatw  eiperieoee  than  mite.' 

Another  "time."  tr»Telling"'by  the"  up-  I  ■"  C."e."s /'•  and'thBotherable  adyocatea  for  tbo  |  l^.f'M'"  •<»  '>■'  ^'F  Edmund  it  ao  ont:«id-M 


•ipreps  IniTing  Peterborough  at  1,15  p.m.  (engini. , , 
I  tbink.  No,  9-1),  with  16  coachea  on,  after  pasBtnp  . 
Hatfield  at  57  milea  an  bour,  tbe  apeed  had  not 
decreased  below  50  on  passing  Putter's  Bar,  after 
•aeending  the  0  milo  bank  of  1  in  200.  No  timn 
thaa  was  lo>t  by  these  trains  in  running  np  thr 
banks,  or,  if  tbo  1  minate  longer  time  taken  by  the 
6.30  p.m.,  as  mentioned  aboTO,  and  5l  sec.  by  the 
2.45,  in  each  case  with  16  coaches,  ha  regarded  a^ 
loss  of  time,  at  any  rate  no  eice^aiTe  speed  was  ru^ 
^terwarda  down  tbo  opposite  banks  to  mskR  it  ap. 
In  tbo  former  case  GO  miles  an  bour  waa  the 
maiimnm  down  the  banki,  and  in  the  latter  can? 
SB.  I  haTt  nerer  known  the  O.N.  eipreesep,  when 
■tarting  in  fair  time,  if  quire  to  run  at  mors  than  Gt 
milps  an  hour  to  keep  time.  Eren  in  evea  when! 
the;  hare  started  3  minute' late  from  London,  ani)  ** 
much  ai  10  minntca  lata  from  Polerborough,  that 
■peed  generally  bos  enffifd  for  keeping  time,an(S, 
with  a  pTinctaal  start,  57  or  58  miles  an  boor. 
Again,  I  baco  seen  them  mnintain  tho  latter  apeed 
on  an  average  np  and  down  hill,  not  falling  beloT/ 
53  up  hill,  or  rising  abOTe  60  down  bill.  It  is  trur 
I  bare  recorded  eases  in  which,  aftT  a  late  start, 
the  trains  faare  attained  a  pp°ced  of  00 miles  an  hour 
running  down  tho  l>anka  between  Potter'a  Bar  anrl 
Hatfield,  and  aa  much  aa  72  milea  an  hour  down  ti- 
bank  from  Potter'a  Bar  to  Wood  Green— bat  thai 
was  quite  exceptional,  to  make  up  loat  time — an! 
only  went  to  show  that  a  higher  apeed  tban  that  f.-- 

K'red  by  tbo  timo-table  could  ha  done  itneedeil. 
e  Prince  of  Walei'  trip  to  Peterlwrongh  in  77 
minutes,  with  No-  22,  prores  this,  and  many  otbr 
instanoea  could  be  adduced. 

Now  I  do  not  pretend  to  ssy  that  tbe  L.  N.  W.  or 
U,  B.  coupled  engines  cannot  do  equally  good  worl., 
bat  I  simply  aak:— If  tbey,  oan,  why  don't  ther  ! 
-•  ----it  the  heavior  ^di--'-  -  "■-  "•>'>-:  ■ 


I  ie  coupled  engines  aboTe  quoted— 

15  and  60  mil  a  an  hour,  luBtead  of  35  t 
,m  no  special  pleadei 

"   "   "   "  and  tbe  oiner  aoie  aoTocais,.  ....  »..»  , 
lu-b-"^"  "■»'.  hew   thoy  nwoncils  tbaie  admitted  1  '«« .-     , 
I'aota  with  tbeir  theories  P    Even  on  tbe  Settle  and    f 5°*'^™- 
liarlislc  lino,  the  G.  N.  engines  otrtainly  could  1 
iit  Ivist  4S  of  the  S7  at  00  milea  on  hour  (not  deen 
un  "  unsafe  "  apoed  oren  by  "  coupled  "  champio 
ffhoboaetthat  tbeireagiueBeaBdo75aafrly),oi 
>5  minntca.     If  ao,  aurelr  they  could  do  the  of 
"i  miles,  even  including  the  famooa  1 1  mile  banb 
I  in  100,  in  7o  mlnntes,  which  would  make  tho  ti 
tile  same   as   that  of  the    Alidlsnd    ejprepeoa. 
''  pau^o  for  a  reply,"  and  am  qaite  "  open  to  c 


,  I _  _m  glad  tn 

[  I  tioD  of  Japaaete  carpentry  ao  well  ai 


I  afraid  hi 

beliere  this  Jap 

„„  it  that  tho  cabin   fittinga  of  Ikt  I 

,gj  '  Cunard  liner — the  Gallia— w«ro  being  madeinlil 
„,     but  I  wonder  how  many  people,  etpacially  ' 
ini'awyera,   were    deoeiTed    by    that    annaino 
ler  '  The  ateamers  of  the  White  Star  line  hare  at : 
it  sumptuoutly    farniihed    and  slab 


w  Zealand. 


0-   B.  M. 


jtedes 

work  ia  all  the  rage.  Ver' 


fitted  n| 
for  the 


TheJapancao  oi 
'.bey  will  take  off  I 


ntly  only  too  groeci 
11  opportunity  of  di 

Happily  in  your  CL 

10  one  has  them  renturtd 
:h  conld  t»e  instantly  disproyed,     Tbe 


aized   b; 
ging  tho 


ary  says  : 


t  like  wheelbarrows  ; 


iloug  a  plank,  but  prefer  to  carry  earth  for  forming 
gmbankments,  &e.,  in  bags  or  baskets,  one  auapeudeil 


ir  ofajsctions  to  tho  handj 


nard  people  wantH  a  M 


often.    Now,  .  .  .    ._    .....       „ 

nea  sro  remarkably  akUful  and  eloTer  it  A 
jpeoial  lines— some  of  tbem^  but  if  any  oneial^ 
that  Japanese  or  Chinese  artisans  will  doDonl 
bolter  work  tban  Britons  for  the  same  wagda  li  j 
country,  I  am  atridd  he  is  likely  to  be  mitlil 
Now  aa  to  German  masons.  C»u  any  oneiql 
manyof  the  face  stones  in  the  fronts  ot  the  Hw  J 
Courta  were  laid  by  Germana — wbelhn  it  ii  1 
that  tbe  only  portion  of  front  stonework  M* 
during  tbe  strike  had  to  be  taken  down,  kMM 
tbe  men  employed,  thoogh  donbtleiancdlaalM 
men  at  their  prioe,  were  not  tho  bait  Oermaa  M^ 


IiATKB  rtiT-WaSBLS  ±MJ> 


I  whcolburrow,  as  it  is  well  known  that 
I  are  required  tor  that  portion  of  tbe  nu 

In  comparison  wilb  Engliib  labour,  it  n 
I  tbrae  cooliea  to  do  the  work  of  one  of  ■ 

Tbe  Japanese  substitute  lor  a  spade  is  so 


C.  B.  S."  would  giro  UB  the  (sclion'.oa  he  kindu  .an  elongated  adi    ,  -.  „ 

iidoftheG.  N.),  but  atanyrato  theL.  N.  W.h;,.  |  tbo  earth  towards  the  user.     Ibo  oooliea  are,  as  a 
a  much  more  teyel  line  than  tbe  O.  N.,  yet,  appn-  1  rale,  willing  and  obedient,  easily  managed,  sieepUng 

rently,  can  only  attain  a  Terr  inftiior  rata  •(  tiMd.   In  nmlar  attOidanM  at  wort,  and '  "•-- 

Moreorer,  the  ivj  ir' *■—  — — «—  *."—  1 »-—  ««*  nw«  of  ndBfaua.  laDH 


o  tho  Utbt  which  nC* 


nuderataad  ikm  maUan  **>* 
on.  I  truit  be  will,  ai  earl/  at  Kawriwti^^ 
to  iUnatrato  the  plan  rofanad  b*  is  th*tM«S 
aentenOBa  of  bia  paper  on  pr  '"'  ""' 
additional  fatour  0:     " 


on  Ml*  8U,  tad  at  ■■jg 


Mat  24,  1878.  ENGLISH  MECJHANIO  AND  WORLD  OF  SOIKNCB  :  No.  687. 


271 


UTHODB  rOB  THB  DBT>IBHnrA.TIOir  C1H4O1  u  tlM  imtrassl  romnU  of  Metia  krid.  And,  or  hjdriB  (odio  eubniuto,  lome  Bwrenrie  Oiida.  A 
OP  THB  fiATIOHTAX  FOHMXTIia!  OP  I"  "11  "id*  "nUin  oneor  more  MtoE-molecnlM  of  «eigh«d  portion  of  Iha  inUUn™  for  »n»ljBl»,  irith 
ABAAMTri     RTTRHTjtNrmn— TR1I    BIHTI.  1  oi'tll.  vs  «TiM  it  thni :  CH]COHO.  opvardiof  40  timea  itiweigfat  efamlxturaofoiida 

2T«™  „^^™^t^™     ™^»  .  T  «  The  r,tion«l  fomnlk  for  orguiic  bodiei,  >Qob  i,    of  ooppfr  .nd  merCBry,  the  rin.ing,  of  th.  mortu, 

KATIOK  OP  NITBOOBK-THII  HALO-  l„„rphme,  tniline.  qnim<.s,  ^.,  whioh  Qmto  witl,  .  plug  of  «b«t«,  than  .Wt  ImT  of  onpriooiida 
aiHB,  Bni>FHna,  ABSaHIC.  AITD  HCI  mnd  form  the  hTdroehlorate.  m>T  tT«qneutlj  t:..  (fibntoi,  and  ■  Uftr  of  abont  Sin.  of  melkUie  cop- 
IBOBFHOBUB  INOBaAVIO  MATTBB.  '  obtuoed  b;  Gadiog  tha  weight  of  HCI  which  ■  girxn  1  prr.  Tba  end  of  tbs  combnetion  taba  ii  dnwn  out, 
114880.  J-ATpogoS07  of  thoENOUBrnMiCHiKic  "iBjt  <>'  ^^""  1;°^™ 'V'^*"'  '"''  *TJ'?P  ".»*'■  •"'^  eonneoled  with  .bant  delivaiT  tn^,  dippinB 
b^nbri.f7  lVt"l878.  Ib.Ta.hown  bow  tha  wai^h  of  HCI  .bjorbad  is  to  36-5  »«  tEe  g.«c  b.n«th  the  mareorr  in  tho  t^^ 
mabimX  (mbd).  i.  obtunad.  To  oMmu  the  "eight  of  the  tuhtUnca  to  ile  inol(KQl.r  wMghi,  \rttAj,  the  eubon.te  m  the  tnba  a  h**l«d  to 
t&ml  formnl.  fTom  th«  a>piri«.I  tormul.  it  >.    '""  '?'»=''.'"  'i'V    t!"  *  ."  "H?""  '''™P'»-   ..,  '  T^*?.'  ?°™''  *^  Ottbomo  uhjdride  to  drin 

I.id :i_  -«  iL-        Anin.  tiiaaa  hrdrochior.tei   oft^D   Domhiap  wiih  I  ont  ul  the.ir 

.  _  I     The  matellio  ooppar  uid  ooppar  oxide  sra  healed 

tealad   lean    platiDom   done.     Then   uy,   aa    tt>.  nimnltuieonilr,  aad  wha.  tha  noapingna  ia  free 
weight  of  tha  ptatiBnm  jt  lo  197,  itt  atomic  wfight,  :  from  ur  i.Hrt  the  end  of  thedeliraTj  tnba  throngh 
ID  »ouui    I*''  ''  ''"  weight  of  tbo  double  chloride  to  tbeiaolr'   .  thatabulureof  theTeaHl,andbesttha  portion  of  tha 
anMuiCe    <">'"  weight  of  tha  danbla  ohlorida,  from  which  tt "  ',  tuba  cootaioiDg  the  f  nbatanea  that  ia  beiDS  analjMd 
aaT  be  deter-  '  ■"olecular  weight  of  the  giri-n  baaa  raaj  bo  obtunei    until  all  except  tha  carbonate  portion  of  the  tnw  ii 
imbiDiDg  with    "  ^'^  "  '**  ™t'o°^  formula.  I  at  a  bright  red  heat,  and  tha  nolntion  of  gu  hu 

•  bMia  ■Dbal»>ce,~or  fiOB  tha  parcaDtaga  weight  ."^  /..ional  formuU  ma^  (omrtlm«i  be  d»taf-  ,  ce<Md,  when  the  carbonate  it  heated  to  eipel  tlia 
tba  b>.*  nnitins  with  the  atid.  Or.  wh«?p*..i6lo,  "'"'^  from  inference- thus  it  11  f^nnd  ttat,  when  l>*t  tncei  of  the  nitrogen  gu.  The  delirary  tab.  1. 
tarmmg  a  doubU  ohloHd*  with  rirtil)lmr*i>i  "^'T"!  a*^^  .'"'  j-V  ?".  *  '  ^''J"'"'"™  >'  withdrawn  and  the  ga.  u  allowal  to  rauiun  oTar  • 
atimi  tha  oomponod  to  detnaina  tha  p««nt.ge  *!™l>"*fd  **  tour  different  ,^w.  fo^JoB  'onr  potaah  aolution  to  abiorb  eTor;  Irwe  of  CO,  ;  afUr 
^t  of  pUtin^  from  which  the  rstiaBiJ^iala  d. ff want  com pounda.  CH.Cl,  CH^',.  CHCl,.  an,  which  the  pure  o'trogen  u  tranaferred  to  a  d>aa.o^ 
?b.a>re.lat(d.  Or  it  0.7  be  drtennined  bj  the  S^'i!  "'^  t^e  rational  foimoh  CUt  la  conhcmM  '  jng  tnbe,  from  whu^  the  yolnjie  i>  determined 
^pMition*  which  tha  aQbftMHMQadergoea.  ^'^^''-'''-''T^T'^-j  u.  ^  u     nn     ' '™  ""<>  "^'tf 'J'*' 1«>  "bi"  '"^^  "'  "'t«wm  •* 

S^woae      fcr    in'tanee    w«  wiab    to    determine        *■■'".  "M"  "•  hydrocarbon  expressed  by  CR      ISJ    C,  and  at  a  prfaaor.  of   30ii 

>S£xTH..Ob.whiehweha*e(<>iu>duth.empirie.i  J^* ^'■^;^  ^Vn '''r  H  r'  '''/-^rT^r^^r^""^^] 

(mrf»  for  formio  arid,  i.Jioth.ralioDdforranl.,.^'"''^''  *^;"'"';  CiH,C  j     CiHjClj,   CsHCls.   "n  I 
ttakB»glaa.global>aTii,gacapaeityof  200co.  or    '^';ii"T  '"mad.     Th.  rational  formnla  la  C;H„, 
dee.,  hBTing  I  necR  drai^  out  to  ■  point.     We    '"^  ">■•  "  "•^^'^'^  ^J  tbe  fiponr  denaity. 
icli  ths  ifloba  and  introdoM  a  anSoient  quantity  I      TheTaponrdenailj  of  uiyaubitanoemay  be  fonihl 

nrmie  add.     The  globe  ia  plnogad  into  an  oil-    hr  diriiiing  it>  molccuUr  weight  by  twice  1119  cr 
a  of  atamperatura  of,  taj,  14(rC  ,  ahown  by  a    38-flS.  the  weight  of  a  giran  bulk  of  air  compt 
■UOmeler.     The  formic   aoid   boili.  Taponriiee, 'with  the  weight  of  tha  molerule  of  hydrogei 
4  aspela  the  air,  aid  iieoea  from  tbo  point  of  the  !  in  the  eaaa  of  m 

•h*.     WbM  tha  rn.h  ot  vaponr  oeaaaa  malt  the  'i«  13  +  4  =  16,  ,.u.^a,  u...ucu  w,  »..D,K..r.    .™c.  , -    -  -     -,:,-.-,  ■ „-  Frr 

■*of  Ui«glob.withablowpipa,andobaerTathe>hich  Mtreee  with  «periBiant.  The  molecnlir  •"«  **"."??•  °'  "■?  °'  '^•^''8"*;^  ^•'I '^ 
apntoraot  bath  and  height  of  barometer.  Now  j  weight  of  malhtl  (CHjt,  i«  21  -t-  6  -  30,  which  'J^»f'iL*'"  "i«' eoa."  bubbling.  TheooDbmt. 
MT.  the  globe,  clean  Uid  weigh,  ud  note  tha  dirided  by  2898  gi»ea  1-035  aa  ila  raponr  donaity.  ?* '^ '.°*^,''lK™'^' *'''' P"'*."'™  ,"'■*■  "^^ 
^ht  ot   t^   bawmeter  and  temperatoK  in  the         .„;_    _h-.  ,h,  .,„„,  d„,iti.,  .„  mnlUniie.1     ''l-'S  "  ".'«?lj"'^  *'^^  'tl"',".'!''  v"i'~'*' 

■  - *^   -    ■  .   *ea;n,  wnen  toa  Tapoor  aeiiiitiai  a™  mnjupiie-l    «hich   preoipitalea  a    ailrer    ■  alt  of    the    halogen, 

' "  '  ■         ^ d  from  the 

ax  oanba 


dBint  tlM  Wright  of  a  giTeu  TotniM  of  ibeV^wor. 
r  Uia  ratlMiai  formiiut  ot  an  organi 

nbiniDR  with    ' 


I,  chlorine,  and 


litre  atO°C.,i 
waigha  Ij  gramme. 

The  halogen.,  incloding  bromi 

iodine  in   orgaoio   oompouada,    are  uetarminea  ej 

mixing  tha  lubatanca  containing  them  wiUi  about 

10  timea  ila  weight  of  caoatio  lime  in  a  combulini 

L>— SI    tuba,  lealed  at  Ona  and,  and  the  rsmaiDder  filled  up 

..,^»,......^^,^.^.^.     Thn.    with  pure  lime.      Tha  tnba  i.  doaed  with  a  cork. 

h  gaa,  CR,,  tha  molecular  weight  1  tsrongn  ""ch  paiaee  a  abort  bent  tuba,  dipping 
■  Ich,  diiided  by  28-99,  giTea  -552.    beneath  «j * '  * '  • 


_tt»ltl»baJlojn  filled 

■  temerature   at  weighing  waa  2tfC,   and  the 
Uloi  the  barometer  at  weighing  waa  740mm., 

■  the  Tolnme  of  the  balloon  wna  SSOco.    Thi 
IOh.  of  air  at  20'C  aod  740mm.  become  at  Of 

m.  3;'6  Soc.   which  ia  found   by  di 


«  273  ■  710  by  2U3  " 


7t».     And 


.8  litr 


leigba   l'293CgiB.  at  tha  atandard  _^  „,...^,  ™. 

nreainTe.  one  cnbio  oeotimetre  will  neigh    ii^Kir'in'l^  fni-m— 
..«id226;8«.will^wei5b;2934«r-    lh*n     I;'d  p^Uah  b^Sb^ 


Jt  he  two.     There  mn<t  neceararily  be  one 

carbon  (12)  and  fonr  of  hydrogen  (1),  making  (L 
the  molecnlar  weight. 

V/bexi  an  organic  anbftaniie  eontaina  nitrogen 
i>  ohual  to  determins  the  carbon  and  hydrogen  i 
OS'  iMrtion,  and  tba  nitroiian  in  another. 

Whsn  nilroganoua  lulialaneM  are  burnt  with  co] 
ipannda  of  nitrogen  and  oi^gen  ai 


andp 
nd  th 
Bat  by  pi 


0  tha  »1 
render  tha  ri 
irg  tbo 


.——, at  14ffC  and  730mi 

fC  a»i  TWtiim.  1A3-I  found  by  diTidi 

FMbytlS  >c  TGO.  And  163-100.  of  hjdrog'nwil^ 

'iA  183 1  '  -OOliOaW,  erinal  to  'OI4SI37egr. 
tk,  dirided  into  -335egr.,  girea  23,  which  ia  thi' 
"■■  gT.Tily  of  formic  acid  in  relation  to 
_7._     ,v..._, —  ■..  nioleeular  weight 


kiren  a'  unity  ;  Ihi-ri 
n>e     16     in     "ferei 


if    hydrogen.      And     by  .  ^ 

arparatfly  the  eqninleot  wei^ta  of  the 
hydragon,  and  oijgen  in  the  formnta, 
,  we   obtun  tha  number   4G      ThrreFore, 

_- •  eorrent  rational  formnla,  and  not  CiHjOh 

■y  other  mnlljple  ot  CH3O1. 

b  latioiial  formala  for  omnia  aubitancos  |;^„  ^,  intro^lnc 
in  water  or  alcohol  may  be  determined  by  tu..^  rw  „„  ..hn. 
t.  11.1. l_k: l_l.l» i.lll.  „T.        ""r   ""   upaiiui 


'ar    heated    metallic    oopper,   before 

I  leaTiiig  the  combnation  tubp,  the  oxygen  nnitei  with 

•eoomeat    the    copper,     while    the    nitrogen    paa-iea    onnard 

.jO  X  273  ,  throngb  the  apparatn.  onab.orbed.     There  are  two 

ij         thodaot  daterrai   '       "  


mnd,  B 


•  the  n 


I      Ine- 


;to  thi.  lolntion  aome  aolnble  metallic  >..  _, 
m  of  which    ii   known  to    unite  with   the    ,^. 
aobatanee  and  form  a  >a1t.     When  the  aalt  I  ,„„ 


1  oft  in  the  form  of  ammonia  when  heated 

;tmatingthe  nilrcgi>D  by  the  ammonia  pro- 
,  ^. .-..  _  ,-"mhostion  tube  ia  required  of  aboat  16in. 
I  ling,  and  about  four-lenthi  ot  an  inch  is  internal 
idiam'tcr-  A  layer  of  oialio  acid,  mii>!d  with  a 
'HRia'l  i|iiaTitity  of  aoda  lime,  it  pat  into  tha  remote 
eiif  if  tha  luhfl,orcupying  about  an  inch  of  thofabe, 
Fi-'d  then  ahnnt  the  game  quantity  of  eod.  lime. 
Then  the  nitrngenou"  •uh-Unce,  mixed  with  aodi  , 
ro'lnced,  filling  about  Sin.  of  the  tube. 
-       ■  -tin.  of  the  '    "         


heating  to 
...  ..  tbeie  elamentt 

are  obtained  as  lulphate.  arMnata,  and  phmphale. 
The  sulphur  forma  Biilpburic  oeid,  which  form,  a 
salt  with  the  alkali.  Di^iolre  the  residue  in  water, 
udd  HCI,  then  boil,  and  add  BaCli.aeta-ideforiom* 
time  to  form  precipitate  of  baric  sulphiite,  which, 
after  aereral  operatiooi,  ia  dried,  ignited,  and 
weighed,  from  which  the  quantity  of  aulphur  oan  Im 
eatimated.  Whenaraenic  or  phosphorua  iipreaent, 
it  ia    detarminad    by     converting    e="—    ■"*"    " 

Hngh  Clemonta. 


Aotlon  of  OxyganuponAJlatomloIIlamanta. 

Bert  baa  been  atuilying  the  toiio  action  of  oxygen 
nndsr  high  tenaion.  Ha  finds,  by  the  indirMt 
method  of  air  confined  nndar  preaanre,  that  tba 
ijnriona  effect  of  oxygen  upon  air-breatbing  rect*. 


be  fonnd.    For  ,  ..  . 

d  (armula  of  acetic  add  may  be  obtained  by 
■iof  ailnr  acetate  i>j  adding  a  lolotion  oF 
>ia  K:tate  lo  a  eonoentrated  solution  ot 
ft  litrate,  when  argenUc  acetate  is  formed. 
jNlt,  being  ipannglr  lolnble  in  cold  water,  ia 
wpamted  from  lb.  potaino  nitrate.    When 


ndicalu 


will  giTS  the  weigl 
S  gramma,  ot  argontio  aoetate, 

talirfi      ■:!»*     ***       T>#t  UTifl       »kU 


two  for  insertion  of  a  plnp  nf  aibo'toa  and 
ork  fnrthn««aohmenloftheU-ttibB,  to  whieh 
i.t»^d»ni  HCI  ie  transferred  with  water  suffi- 
to  Ell  np  to  a  oertain  height.  Then  the  com- 
on  tube  ia  placnd  in  the  furnace,  and  gradually 


and  the  remote  end, 
not  hnated  nntil  the 
When  it  ii  healed,  c 
b  fore  it  all  tbo  amr 
The  U-tnhf  19  remoTe. 


it  the  end  nearest  the  U-tiibe : 


g  di-h. 


oonUined 


wa'hed  out  aeTirn!  timei-  PI 
■nd  it  it  emporatwl  to  dryne 
miilaro  i:f  alrnhol  and  eth' 

platinic  obioridn.  The  remaining  double  chloride  ot 
tmmonia  ar.d  phitinnm  ia  weighed,  whpn  thrtre  will 
nitrogen,  t\king  223  pirtiaa  the  total 


weight,  or  (i'S  per  c-nt.  of  Iho  weight  will  be  ..._ 
ten;  or  the  driod  double  aalt  is  trtLnsferred  to  a 
;-neihle,  and  heat'd  to  bright  n-diie-<,  when  foi 
lU7-2parta  of  platinum  wo  allow  28  jvirti  of  nitro- 


begin,  when  it.  leniion  eorreepond.  to  * 
p.»._.eor  Bre  or  eii  atmoa|>li«re..  Theanalmi* 
ot  the  gam  oontained  in  arterial  blood  ahow.  that 
under  tbi.  tenaion  the  oolouring  matter  of  Uie 
llobnle.  ia  oompl-'tely  aatarated  with  oxygen,  and 
that  gai  begins  to  be  dissolTed  lu  the  aangoiue 
plaama.  It  tha  eompreaaion  ia  long  coutinoed,  tha 
ilotion  ot  oxyMn  becomea  dittuasd  through  the 
■sue.,  and  the  organic  oiidationa  are  dimiDiahad, 
lading  to  an  immediate  reduction  of  the  tempe- 
itnre  of  the  body. 

compound  Looomoltre*.— M.  Mallet  baa  pra- 
tentod  a  communiaation  to  the  Frsnoh  Academy  on 
the  application  ot  tha  oomponnd  lystem  to  looomo- 
lireaanther^lroadfromBayonneto  Uiarriti.  The 
nugine  ha.  two  cranka,  at  right  angle.,  driren  bf 
two  cylindera,  one  on  each  aide.  They  hare  a  range 
nf  a  ISm..  tha  diameter  of  ooebeingO  21m.,  the  other 
c  acia,  IS  I  ^1  40m.  Under  ardinai7  circumi>tatices  the  .team 
4  oeased.  from  the  boiler  pauei  fint  into  the  amall  cylinder, 
rirea  ont  ihen  into  the  large,  where  it  nata  eipanaiTely,  and 
th?  tub-.  «nall>  escapes  into  the  chimney.  But  on  etarting, 
'■--■•  '  '  nnd  wheneTer  the  engino  ia  raqnired  to  snnnoBat  BD 
increaMd  reaistance,  tha  atoam  may  be  admitted 
ilirectly  into  the  large  cylinder,  and  the  loeonloUn 
acta  ai  an  ordinary  two-cylinder  engine.  The  plan 
liaa  been  adapted  in  three  engiaea,  with  four  oonplad 
wheeliof  I'Mtm.  diameter  ;  the  boiler  baa  4fi  aqnan 
•netnm  at  healing  aurface.  and  acta  with  an  efteotiTe 
ot  10kg.  perjmuarB^centimetre^  Theyim 


_  the    bulb 

ic  cbliride  it  a<lded, 
Lod  digeated  with  a 


caltralGc.  on  gradea  of  p-01S. 


in  the  torn: 


[\  nothing 

pi  ot   imtallio   silrei^  w"l'Jft,"and'"thi '     """  "" 

■  hgm  S  gina  17673,  the  losa  in  weighl 

*iaa  :  108  tha  atomio  wdght  of  lilvar,     L-thn,) 

«3:SS.    TotheMadd  1  tor  the  atomof    ""      - 

■**  waa  diaplaoed  by  the  monad  .ilrer     ,„„  _,„„,„„.    ,„ „ 

■ftr^jr  "S*^"  '^'^  ^fr"  ""'•^'"T  ^eih^  is  Ipplic.hln 
m^  '^,  ^'u'?'''V;  ""  ™P'""'  I  tabe  of  about  33in  lo 
a#  »  oblained.  bnt  a.  the  lum  (^12  +     ,g.t  ^^^  ,t  one  end. 

^AM^^T^  ot  thennmborobt^Ded,    ,„bon.te  that,  when  h ,  — - 

^WMBBi  or  eaoh  element,  and  obtam  I  ^ni,jaria,_  ,noha.manganoiuearbonato,m^[n««ltB,  I  fare. 


[Ceptionabla.  thdr  etaadinesa  learing 
ire,  eren  at  a  apeed  uf  mkm.  per  hour, 
[ement  being  ne  more  diffiaalt  than  in 
oaa.     The  draught,  notwithalanding 

.„.„ .,_jf  the  steam. JBtBtoono-balf,  is  ample, 

laea  where  the  nitrogen  I  «>  that  the  boiler,  in  spite  of  its  amiill  dimea- 
Lciil  or  CTanneen,  when  I  pious,  sapptie.  the  wantx  of  the  engine  abnndantlj, 
lataA  by  Tulum°.  This  -u  for  the  conanrnplion  ot  f-ael.  the  groas  coat  per 
caeei.  A  rnmbnation  kilometre  ii  Ikg.of  Cardiff  coalfortraina  weighing, 
taken,  ronided  like  a  '  :a,  HU,  or  even  70  tana.  The  foregoing  faata  are 
tube  it  filleil  with  aome  I  derired  from  a  lerTica  ot  40,()(IUkm.,  performed 
ill  giro  oir  carbonic  sinoe  Uie  ayatem  waa  adopted.  They  hare,  there- 
'' —  — important  practical  THlna. 
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REPLIES  TO  QOEEIES. 


iwer$,   C^mtpnrtdmti  art  ^ 
I  to  mmfvHi,  in  tctth  fniloni 


*.•  in   Ihtir  t 

MMMltly  reqMd 


£tS7fi]— Jftpaneia    CarpsntOTB.— To    uti' 
iikini'B  "  query  thoronahly  would  fill,    at 
l«Mt,MTBml<»laninsotthBENOLisHMKCiiANi< 
will,  bowerer.  do  my  belt  lo  giie  kim  a,  short 
KoiptioD  ot  >ome  of  th«  principi]  tools  which  I  fat 
ihmat  k  rHiJenoe  of  nhont  tan  j-pars  in  Japan.  B< 
la  tbs  handa  of  Jiipaiieae  ciTj-cDtera.    Before  cc 
HMDcidb  1  moat  beg;  ercryiDdtilKCDceforiLiir  t«cb 
vl  errnra  I  maj  b«  Koilty  of,  buioi!  aajthioer  bo 
««p*nl«r  or  mechttiiio.    It   is,    first,  necciiarj 
•x^a  that  Japaneae  carpenters  and   joiners 
taoatottbcir  work,  and  fsp-ccially  fine  work,  ii 
dttiog  or  tqnattinR  poaition.  harintr  botoro  Ibi 
on  tbe  Boor  or  i{ronnd.  a  Ihick.  bcary  alab  of  vood 
u  a  bench,  and  makioFT  frequent  nae  of  their  feet 
■nd  toea  to  hold  tbe  article  tbcr  are  at  work  opon— 
■snw  TJcea,  Ac,  being-  origiuallT  qcite  nnknoon  to 
than.     fi'aEcs  ;  Their  aawa  (all  of  which  cnt  on  thr 
pa)])  are  rer;  handy  and  efRcieDt  littlu  tostrnmeDls, 
nniDE  from  H  to  21in.  in  lenglb,  and  from  2  to  \\a. 
in  Width.    The  blade  of  IboTD  uaed  to  cut  across  the 
ffnun  baa  bot  tctt  tittle  difCereoce  io  width  Ibroueb 
ll«  *ntlra  longtb,  whUe  the  nidtb  of  the  blade  of 
tboae  Dsed  forcnttintr  witb  the  ^rtXa  ia  Kmilaally 

Tbe  handle  coneiats  of  a  long  rat-taiMike  contin 
Una  of  the  bank  of  the  aiiw  ;  on  this  a  atraiiiht  o' 
^uped  woodgn  handle  ia  driien.  whicb  is  jast  la 


Differ. 


imfortably  Knupe' 


e  oFtl 


ceth  a 


f ,  tbe  top  of  ei 


nethia: 


like  Fi?P. 


ootb  I 


rapidity,  i 


in^  filed  oEF  »n 

a.    Tbcsesawa  . 

Jeanly.    Tho  teetb 

'  trian^^lar.  being 


llirttly 

fnm2  Io3ft.lontc,  made  of  heaiy  metal,  and  baring 
iti  tnlling  handle  of  wood  adjuated  to  the  iron 
kudle,  at  a  conrenient  antrle  for  nae.  like  Fig  4. 
Tbwo  is  also  a  amall  framo  aaw,  osed  by  comb- 
■Mkvra,  wbicb  cnti  both  ways,  catting  almost  ae 
eWMlly  ao  a  knife.  All  Ibeir  aawa  are  mode  on  the 
UiTil.  bfinz  beaten  ont  from  ingots  of  ateel.  tbe 
larsa  ones  D»ed  by  Bawyera  bsTing  iron  bandies. 
Planes.'  Japanese  plantM  are  simple  in  the  eitreoie, 
bsing  merely  a  slab  of  oak.  witb  an  antnilar  slit  cot 
Mraes  at  a  spot  about  ii  ita  lanelb  fror 


S*  lin.  Into  this  tlab  tbe 
•lit  beinfr  po  acmrately  mt 
"••d  of  wedf es  to  ktep  tho  i 
itMlf.  abont  Rl  X  St  .  ,-,  : 
■ny  bark  iron  (or.  is  it  w 
"  ■  of  wronght  iroi,  ong 
'     ""    le  loola  alu  cnt 


plan 


I  about  I 


.  the  botton 
.  !iLn.,  an. 
U  Sued,  tbi 


faced 
iritb  both  banda:  one  band,   eenenlly  tbe  bft,  ii 


■tMl.     Thea 


'U  h).  and 

ha  pnlU  being  naed 
nuuaj  uuD  Dana,    genenlly  tbe  uft,  ii 

.   jTbebindthe  iron,  and  the othar  gmpi 

tbs  ddes  of  tbe  plane.  Ot  eonrse.  Ibsea  pluiea  are 
BMul*  in  Tariona  liiaa.  and  to  noit  different  work, 
nwh  as  Oat.  hollow,  or  eonres.  but  the  principle  is 
tba  nme  for  all.  Adia  and  ain :  Tbe  adis*  nud 
bj  Japanese  carpeolera  are  alxo  made  with  iron, 
tMad  DD  tbe  lower  aide  with  steel.  Tbecntlingedge, 
wUob  i*  aharT«ned  to  a  beiel  like  a  ebLwl,  ia  from 
St  to  an.  wide.  Tbit  tool  ia  made  with  maqnan 
taoUow  tocket,  into  which  a  wooden  budl*.  bant  '- 
tbipnperihape,  isflud.  TbiiBmsB«m«nt«nabL._ 
the  Japmmm  to  tue  tb«  tool  in  two  wmyi-  Fint.ln 
ita  BOTmal  wftT,  to  cnt  k  hotiaantal  inttMe,  th« 
hudle  being  fitted  at  right  angle*  to  tbe  cnttug 
edge;  and.  aerond. aa  an  aietoontdownwardi.  In 
thiaeaac  tbe  handle  it  anibipped,  and  the  tool  toned 
i  Tonnd :  tbo  handle  being  bow  raihipped  >■  parallel 
to  the  cutting  edge.  The  Juaueae  are  Twy  expert 
a  peealutr-abanad, 
aic.  witb  a  wedga- 
n  their  hands  does 
DBnaTactare  steel  ia  only 
u  jeoeeaary.  C)iimI.>  on.l 
aongci  :  Their  ohiaela  and  ffouges  are  also  made  ot 
>ron,  one  »id»  being  faced  with  atrat.  On  thia  aceonnt 
I  «r  bare  to  be  made  Ibiek  and  strong,  whiob  girea 
t  an  a  alnrasy.  naSnitheil  apr**r»Boe,  The  googeii 
ft«  tbo  exact  opposiloot  Kngliah  once;  ioat*ai 
uiTiDga  boUowor  len^icyliudrioal  blade,  they 
autda  with  aroliH  roundnt  on».  glying.  wh»o 
arioBF.  a  conT«i  arrlion.  lUtmntfru  Tbairtam--- 
bMMia  arc  of  Tarlou.  ai*M  and  abapea.  a»d  do  not 
need  .le-.-rirtion.  ewopt.  P«fc*I*  om  "•*»  "'',5"^" 
o«rvf.>i..r,,  on>  end  ol  which  only  h«  a  dri»l»* 

with  -Lu-h  holai  are  alnii,  loU  wblrt  »aiU  i 


elDmBv.  and  heaiy-loo hint,  broad  ai 
ihaped  cattiog  edge.    This  tool  in 

abaolately 


marked  with  their  inohei  and  tentha,  being  the  only 
rule  they  make  nae  of.  In  plaoe  of  ■  chalk  line  they 
have  a  amall  appantoi,  eoniiitiag  of  an  open  racep- 
taele  for  holding  cotton  or  paper  pnlp  aaturated  irilh 
-■-   ■  ■ '   ■  thii  a  reel  ii  attached,  on  which  a  thin 


cord  ia  woond  ;  when  a  line  ii  itnuik  the  oord  ia  nn- 
woand  from  tbe  real,  and  made  to  paaa  throogh  the 
ink);  mau,  baing  than  uaed  like  a  chalk  line,  and 
leaying  a  olear,  diatinct,  and  indelible  line.  Otber 
markiop  ia  alaodone  with  thia  ink;  tbe  end  of  a  pre- 


bottomi 


id  bottama  may  be  made  ot 
oba  at  right  aagloa,  aa  abowi 
toirether,  aa  abonn,  aboi 
I.  Have  a  pio  cast  npon 
»  Hill  them  to  the  bed  plate,  7f 
pnmp,  aad  shonid  be  fitted  with  a  . 
one  inai.le  the  other,  tho  birffe  one  fl 
abont  tiin..  and  the  internal  000  iin. 
cialem,  placed  npon  a  pedestal,  Q 
lock  the  large  ram  when  it  has  don 
the  amall  one  ia  brooght  into  pla 
pressing  by  water;  P. croBS handle t<i 
ing    the    pnmpa ;    O,  compound    w 

H.  preasnro  rajve  ;  I.  tbo  indicator 
for  oarrying  at  it;  K.  nonreturn  t 

Srciaera;  t,  where  the  connection 
irhoeoj  M.  alay  plate  for  binder 
otber  fittings,   as  pnmpa.  Ii-Ter   bn 


.tmoiphcrea.     F  is  tbe  bed  plnte.    F 
am.onefitlinRiniideof  the  other, 

eather.    Tbesidea  of  tbe  co'UsrVpoi 
t  filed  away,  that  when  pnp^cii  betwi 


pared  pieoa  ot  flat  bamboo  bong 
— --■  in  tbe  plaea  of  a  lead  penoiC    ._        ,  -  -     ,  - 
tools,  aftai  leaTing  tbe  blaokamith  a  hands,  i 


ahailpened  on  whet-atooee  Inbrieated  with     .. 

these  stODCB  they  hare  great  rarietiea,  the  beet  being 
quite  eqnal  to  atiy  to  b«  got  in  Europe.  Ot  drcolar 
griadatonea  they  are  qnite  igoonnt.  It  ia  general! 
admitted  (hat  Japaneie  eaipentere  cannot  do  mot. 
or  enn  aa  mneh  woik  aa  an  Engliih  aitinn ;  bnt 
tberare,  nndonbtedly,  fint-nla  worknen,  and  in 
weU-Hsioned  wood  Uiar  work  oan  hardly  be  nr- 
sd  {eapecially  in  that  wUoh  re<pireB  great  aeeq. 
it  la  better  done,  and  mora  artutieally  finiabed, 

is  tbe  mla  inEnropa.    Tbear  wageaarenite 

from  la.  Od.  to  Si.  par  day. — HsBBiar  A.  Sthvsus, 
Xoba,  J^ian,  Mtb  Maieh,  1S7B, 

[  Smij  —  Orgna  Pipe  Pert  CU.Q.).  —  If 
"  E.  D.  W."  wiU  aand  a  rougk  akel^  of  what  ho 
wants,  I  will  try  to  help  bin.  I  nally  do  not  know 
the  ahape  of  tbe  feat  at  alL— Tausoon  Tilk. 

[3H16.]  —  Oompreaaed  Air  Ohambar  ac( 
Pomp.— I  forward  the  foUowinjg  aketeh  of  an  appa 
TBtoifarthe  eampniaing  of  air  i— Fig.  1  la  plan 
A  A  A  A  A  ■»  the  reeeiTen,  B  B  oonpraMan.  C  ( 


.    When  ,ou  find  II 


abont  Scwt.or  Scwt,— Beaver. 

f325I0.]-Cloanlng  Copper  Caof 
soft  soap  and  rollen-Blonc,  made  ii 
with  water,  and  dissolyed  by  genlly 

with  dry  whiting  and  rotten  at  on  <. 
leather  and  dry  whiting,— E.  J.  H. ' 
r335t3.1-Bruah  Varnish  -Fill  i 
bottle  with  shellac,  uod  fill  np  w 
spirit.  Stir  it  at  iotenah  till 
may  afterwarda  be  coloured  the  sai 
E.  J.  H.  T. 


d  mail  from  Paddington  a  few 
r  rebuilt  one.  I  can  tell  him  iti 
?a  2001  to  2023  are  the  £ris 
!a,  which  the  Great  Western  k 
n  with  the  B.  and  E,  R.  Co. 

lion  Of  £023  (aa  far  aa  I  know). 
.  W.  8ft.  broad  gauge,  except 
got  7ft.  driling-wbeel  instead  of  Hft. 


west  ot  Brietol  ti 

andotherB.  13.  tra 

I  think  they  all  baio  funnels  like  tl 

TaheuLAke. 

[33572.1  —  ChJokan  House.  ~  Pi 
hurt  the  birds  it  it  in  thoroughly  di 


"  C,  E.  S."  (pawe  222),  ra.Kea  the  v 

Railway  ia  really  self-actinc.  1  hai 
on  tbe  subject,  and  have  B.icrrtsiii(>d 
tbe  system  now  actually  in  procesn 
and  to  he  shortly  fitted  to  au  engin 
on  the  Great  Faatem  Rsilwnv.  is  n 
(or  self-acting),  and  ia  termed  arniiil 
B.  H..  Solr. 

[3!67B.I-PulIman.oar  Trains.- 
Bailwsy  Company  are  running  theK 
parts  of  their  line.  Would  yuuinfor 
lawtbetraiayon  mention,  and  perl 
able  to  give  yon  more  iuforiuation  ? 

^ .  Patches     on    < 

The  probability  is  that  ibet^o  marks 
I  "  Gaa''  seem  a  to  conclude,  by  hat 
lat  from  the  bottoms  oi  tinned  < 
hich  cHBt,  by  oombioine  witb  the  ta 
oDld  form  iok,  caosequuutly  the  bee 
em  would  ha"  to  reduce  the  oiiiia 
I  by  applji^g  a  solntioD  of  ei 
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,  loilir  tnbei,  >ad  out  at  sbimn^T- 
liug  TOD'  car  to  luiTe  »  dekr  iiwoe 
I  and  floor  of  7iD.,  joa  liava  plaot;  at 
DdanHrietL  '  Ut.,  double,  w  ibowni 
ratiued  iniD,  30  nniie  ;  oorrai&tioni, 
Lkpart.    Thi>  will  tr~   —  -   —- 


t  Unhtei  th>D  tba  aTini,  but  I 

voold  Ekin  uiTthint  bj  tlut.    In  ona 
t«r  tha  metel  Uu  baltw.    Id  doonraf 


_  ^  _i^..jD  and  L,  eodat  A 

a  dinr  No,  I  ■  tapar  bellow  gQ»<t  for 

itHmndl.Mbeii  -    '^-- 

<  ui-v  uu-Hv  »'•  wmbnitioB— banoe. 
id  amUtion  of  oold  til  brtwMn  ud 
idenser.  Yon  will  aaa  thai  I  ban 
pon  aila,  bnt  tbat  will  not  >o  moeh 
^ai  I  eoDTar  tba  idcK.  If  your  ail««ari] 
■  tbe  floor,  maka  it  in  three  bays, 
ore  and  aft.  If  toot  boilf  r  is  oF  tbe  loeo. 
em  aloDstbe  aide  o(  boiler  ;  if  lertical. 
irtieal,  Tbe?  will  talto  op  vary  little 
lonbt  if  Toa  will  rat  anjthi 
.    They  —  •■-  -'  -- 


Easilf 


ti  with  91... 

«pa  between   to  maka   jo 

Bi  aod  repaired  ;  to  he  iuikid  >u.i  rii,ti, 

Ided  to  witb  tbe  rrasteat  eoaicoieni-n 

I  notice,    and    tbe  ezpcuu    nomiuiil, 
Q  boiltra.— B«iy»R- 
'hoapborna.— "  Tynemda  "  mnet  add 

II  in  tbe  ^pe  of  phoanbate  of  ume 
.  It  in  the  lacnt  of  making  phoipbor 
lo  deacriptioD  of  tbia  part  o(  tha  pro- 

in  the  gpecifieation  of  the  patent— a 
I  the  handa  of  a  claierlawjar,  migbt 
int.-8.  a. 

BttflDlng  oa  — Seeing  that  D.  E. 
a  to  refine  oil  for  oommensal  pnrpoiai, 
be  the  proper  tbinfr  to  eaek  EnfoTma- 
Xpert— and  pay  for  it  P— Onb  Wbo 
umiuTi  QoiRiis. 
[armonlnm.  —Tea.  It  la  no  difEcialtT  ; 
ea  of  tha  reeda  may  bare  to  he  made 

Bt  Etiinitb. 

<e>al   qnaition.- "  A."  had   batter 

>r  into  the  haadi  of  a  eolioitor  at 


hnttins  oot  Bound. — Cannot  "Stn- 
hia  ean  with  ootton  wool  f— EM«a. 


tbe  water-line,  ohriatins  oouns  and  dropping— tha 
aornmon  complaint  about  the  eoaneotion  of  water- 
l>ntta.  It  aDBwart  Tary  well,  and  ia  a  atandinc  ponle 
M  moat  of  mT  friaudi.  Fig.  S  ii  tha  arranremant. 
[  pat  a  lotiff  tnm-np  on  tha  orerflow  aipbon— abont 
tin.- to  that  eraporatian  eoold  take  place  to  aoma 
dxtent  without  intertarlng  with  the  atability  of  tba 
<rateT  in  thapipa.  For  oharainit  the  two  long  iiphona 
[  had  a  unall  ni  tap  •oldered  on  tba  top  of  each. 
ihrourh  which  I  niaked  out  tha  nlr,  rkdvr  wLii-^i  1 
a.Te"o.l  ur  I'hr- little  ant  or  pirn:  (,f  (»p6  vsrv  tiiibt, 
so  that  ii.fv  i-Dnld  not  be  oi—ii=l  by  mfdillfiBome 
finders.  T.i-  "rarflow  I  eban- "1  la  a  tnb  of  water, 
and  nfiernur !  adjnitad  on  a  .-.'  of  cwk  dorinr  a 
th under  slui''. :,  an  an  to  keepi  :::■  Ii'tsI  aboatan  inch 
from  lopw'i''^  rainiDf  be«Ti.-.t  I  may  only  add 
tbat  all  t!ir">!  ilphonB  bare  k^pt  ready  for  action 
when  rallnd  n'OU,  and  Eiven  no  tronble  wbaterer 
eince  tb.e  Grnt  i-barfrins.  The  aiphon  for  laborslary 
uBeabon  mantiouad  eonld  be  iuiproTod  by  makioH 
ane  of  tba  iMti  alraisbt.  and  Giiuir  to  it  a  piece  of 
rubber  tube  with  a  piuob  tap.  Arranitd  tbui  it  conld 
nckTriedabonlwitboatfaarof  upMttin?  the  balance 
at  tha  water  in  tba  two  laca.— Ktbpibh. 

[32689.]— Mnaloal.— Apgnnn  'i  tonomatir  ii  tba 
initnunant  iDqaired  f  or.— thiofhilds. 

[3M80.1— Tool  Oloaet.- The  air.pipe  mtwt  be 
Sxad  on  the  top  of  tbe  aoil-pipe,  olaar  of  tha  trap. 
It  wonid  be  better  ot  lead,  and  aolderad  on.  It 
insbt,  at  nentioned,  to  be_  oonaiderably  lariel-^ 
^a.  pipe  wonld  gira     '  -  '"         "-  •  -  "- 

Tpe-iin-'^i'^o— tapped  into  the  top ' 
and  carriid  to  the  Ontaide  of  the  t 
r  care  tbat  both  thii  and  tha  laiver 
aorh  a  manner  (hat  it  wonld  not  be 
er  to  rvmaln  in  any  portioD  of  ritbar 
trap"  it.  ExaminatbeaoU-pipafor 
Kht  not  nnil  yooi  olfaotory  nerval, 
ti  not  dnitg  ao  wonld  be  mora  than 
ibe  tronbli.  PlBmben  are  anppoud 
ign  that  thsy  narerdo.  Their  aim  ot 
smmiiisian  maka  a  haaTj  Moonnt.-  i 


l^ls.1— BomOTliiK  Indian  Ink  Biota,  &o.— 

I  tbinkohlorideof  lime,  applied  with  a  samel. hair 
pencil,  weald  do  for  yon.- Pebdc. 

[838*3.1- Unaioal  Box.— The  pega  are  tbe  ahapa 
of  the  apilt  in  a  beer  caik.  They  are  driran  in,  and 
then  ont  to  tbe  liirbt  Isnitb.  Bant  pina  ean  be  cai«- 
fnlly  pnllslanL  Tbe  enda  of  broken  ones  ean  b« 
aomeUmee  pnahed  into  the  barrel,  and  then  abaken 
ont,  or  mnit  be  drilled  out.- PosD. 

;;:i2rt.-.»]— Bftttorv  for  Bleotrlo  BallwaT' Slx- 
nal.— The  battery  ibown  in  my  diafrram  of  the  elao- 
tric  Blot  Htiaal,  pane  SiS  of  la*t  *olnme,  ia  a  twelve. 
«11  DaDiflll'a  trough  batterr.  Tba  aiie  or  DDmbet 
of  cells  Tsripa  acc^ordintc  loihe  dlitance  between  tba 
two  eiiiTittl-boii>9.  Soma  telepupb  engin»«ra  prefer 
tbeMui."'!!-.' . 'i.-i-nV.-r'.-.mi  of  Daniell'a  battery,  and 
also  t;,-  I  ..■.•,■.■  ,■.  f,..-  workiniT  oleotrie  alol  aig- 
nalfl.  ..  F  battel  ii  employed  ear* 

eoongh  to  catue  the  electro-magnet,  K,  to  maintain 
tha  weighted  lerer,  J,  in  tbe  rertieal  poaition  (bom 
in  tlin  iiiUi  Hues.  If  this  U  Dot  the  eaia  it  ii 
impoaaihle  to  lower  the  aignal  for  a  train  to  prooead. 


eaDB  for  dinconncctingtbe  jointaisbynsiagaimal] 
■osi-ont  chiaeL-BLAOK  Witch. 
[32863.1-ElBotTiJ  ManneL-To  "  WiiSKNDiK- 
BR."— 'The  bell  wiJ!  be  abont  eO  yards  distant  from 
Ho.  IS  O.  P.  corered  wire  baa  b-en 


in  position.    I 

"  WlBWndftDger  •'  to  add 

What  battery  power  woni 

[32Be4.]-Qold.-ThB  i 

tbe  copper  a^'   -"' " 


0  aeparate  ^td  from 


■d  to  a  pnre  metalUo 


r»TalO: 

kttla  ihiprowrledfroDUb  to  1,100 
DOdom  repreMBtatiTee  only  500,  aay. 
«  Mut  ont  to  omiaa  had  ■  large  com- 

en,  and  their  modern  repriaentatitea 
la,  Ihoagh  they  do  not  oarry  anythlne 
nr  of  gnoa.- Old  Salt. 
iphon.— It  wonld  appear  the  followinv 
of  siphon  ia  little  known.  I  bare  naed 
timee.  and  for  yariona  pnnHjaaa,  thfe 
ean.  It  aimply  contiala  in  haying  tha 
oal  legied  aiphon  bent  np  at  ia  Fig.  U 


pretome  he  means  that  (ha  tone  will  be  none  the 
worte.  At  it  ia  evident  tha  nine  will  not  keep  iti 
poliah,  we  ban  determined  to  illnminate  the  front 
pipea.  Will  "Tonometer"  or  aoma  other  reader 
kuidty  inform  me  where  (If  anwhore)  I  ean  fii  pat- 
lemaordeugu  for  iUBmJnaHns  organ  pveaP  I 
am  told  that  inatrnatioBtijrith  deaigBB,  war*  giren 
•oma  yeara  ago  ia  the  ERaLnH  UxoBuno.  I 
thonld  ba  greatly  obliged  if  tome  old  aabaeribar  will 
be  good  enongh  to  tell  mo  the  nnmbera  in  which 
that  appeared,  that  I  may  try  to  pmonra  them.— 

[3xr43.]-Kandbook.— I  thank  "  P.  B.  A.  8."  for 
hia  anawar,  Ttaa  anbiect  I  want  to  atndy  ia,  prin- 
dpally.  itallar  and  planetary  aatronomy  in  ite  in- 
atnimflDtal  aapect,  and  alao  matbematioally,  if  it 
doea  not  reqnira  too  mnch  ttady.— CounnaiUH. 

[3371*.]— Photo   Ii«na«B.— Doea    "Farda," 


[sarw.l— Hantioal  Aatronomr.— In  anawar  to 
put  1  of  the  abore  qnerr.  allow  ma  to  atate  that 
N.U  meane  tha  aaitem  Umb,  and  not  the  aeareat 
limb,  aa  I  atated  by  miataka  ia  my  reply  on  p.  MS.— 
C.  B,  M. 

[327tn.}~  Nautical  Aabronomr.— There  hat  been 
a  misprint  in  this  reply,  namely,  laiL  B  M  -  aia. 
P  tan.  J  :  it  ounht  to  ha  tan.  E  M  °  aao.  P  Ian.  d. 
Tn  part  Ii)  of  the  same  qaary  I  atnted  by  mlitaka 
that  tS.L  meant  tbe  "  aeareat  for  adjacent)  limb." 
It  should  be  altered  to  "aattem  Umb"  (not  "  UduIi,'' 
as  printed).— C.  B.  Mithb. 

[39799.]- 

— I  forgot,  in  my  qnai, 

bad  tbe"Popnlar£dDOator'' oomplata.  Soppoaing 
that  my  aim  ii  a  Civil  Servioa  elarkahip,  wonld  it 
be  adyiMible  to  flnt  paaa  tbe  matrionlation  exaodsa- 
tion  P— TEBomaBTOBjx. 

[33800.] -^Tatinc    Nolaa   In   Telephono.— & 


oreiaoBce  oharged,  aad  tfaa  openinn 
t  will  draw  the  liqaid  from  a  Teasel, 
eoarae,  when  the  leral  of  tbe  liijaid 

of  the  openinga,  but  will  start  into 
if  the  lorel  of  liqaid  riaaa.  Oar  ehemi- 
iD  find  a  glaaa  ttibe,  bent  ai  abora,  rery 
laboratory  for  decanting,  at,  whan  not 
lb*  hung  ready  charged  on  a  nail  againat 
M*  yean  ago  1  ap^iad  the  prlaoipla  to 
■in  water-bntta  in  my  waah-honsa,  with 

Bot  entting  tha  oaaks  in  any  way  below 


tion  with  MTth.    I 

bnt  Botioing  tbat  it  oaonrTod  when  tha  wind  was 
■trong,  1  foond  that  it  waa  oHiaad  bjr  the  wire  to 


[32S0S.]— Undariroand  TBlacmplL  Unaa.— 
Tbeae  ai«  manBfaetnred  with  wira  and  pipe  togs- 
I  ther.  Wire  ii  not  mn  throogh  a  length  of  pipe ; 
bnt  a  long  length  ol  pipe  ia  matiBfaatBiad  round  a 
length  of  wira,  of  oonrae.— IlNlotr  JacK. 

[33808,]-In'rlBlble  Ink.-I  ean  giro  you  half  a 
doien  reeaipti  for  abore.  I  expect  the  following  la 
the  ona  too  want  i  Diaiolra.  m  water,  mnriata  ol 
cobalt,  which  ia  of  a  blc 
aolntion  will  be  faint 


^iceaa  of  fenooa  lolpha 
AnClj  +  3  FbSO.  1  An  +  Fe,  (SO,),  +  FeCIj 

[32881,]— OoH.—Tbera  are  Bereral  motbodt  by 
which  copp«r  anrl  eilrer  are  separated  from  gold,  and 
these  ale  distionnishod  by  the  aynanyma  "  wet  "  and 
"  dry."  Separatianby  one  of  thofonaer  method.)  ia 
this  instance  will  be  mast  cooTenieat.  Tbe  alloy 
sbou<d  be  in  a  gmnnlatsd  form,  to  allow  of  its  being 
the  more  readily  acted  npon.  Tbe  alloy  sboald  be 
placed  in  a  digester,  togcthdr  with  about  IJoi.  of 
uitrio  acid  (free  from  cblorine) ;  the  tetoparaturo 
■hoikld  tbcn  be  cBrefnllr  raised.  The  copper  imme- 
diately attacks  the  acid,  and  a  violent  action  ensnes. 
Thn  beat  sboiild  be  kept  apanlil  all  action  ceases.  Tbe 
liqaid  is  to  be  dccaated,  and  the  reeidne.  consisting 
of  the  pure  gold,  is  washed  and  dried.— T.  E.  J. 

t3B8ei.|-Gold.— Rodoofl  the  metal  to powdarand 
disfiolre  it  in  aqaa  regis  {made  by  miiioii  1  part 
nitric  acid  with  3  parti  hydrochloric  acidi  in  (he 
proportion  of  I  part  metal  to  3  parts  acid.  Evaporate 
tbK  solution  to  dry  nos.re-dixsolrein  distilled  watnr, 
aLd  add  ferrous  sulphate  until  the  black  precipitate 
fsrmed  ceases  to  fall.  Tbia  black  precipitate  coosista 
of  finely  diiidsd  and  pars  gold,  and.  on  fusing,  it 
mar  bo  obtained  in  one  mass.  1  part  of  the  metal 
will  reqnira  1  to  Spirts  cryatallised  ferrous  salpbato. 
Tbe  powder  sbonld  be  wasbod,  Erst  with  pnra  bjdro- 
cljlaric  acid  and  then  with  distitls'l  water,  befora 
fniing.  The  following  is  tba  raaetioD  between  tba 
gold  and  ferrous  gulphalo  ;- 

0  PeSO,  +  3  AnCl,  -  2  [Fe,  3  SO«)  +  FeCI,  +  3  An. 
Or  the  metal  may  be  pondered  finely  and  treated 
with  nitric  acid,  which  will  dissolre  oat  the  capper 
and  leave  the  gold,  which  maybe  fnaed  Into  abnttoB. 
The  former  method,  however,  will  prodnce  the  pnrett 
metal.— Tk BO.  PlTT. 

[3288S,]— Foroo  Pump.— Does  "  Young  Ergi- 
neer"  require  a  drawing  with  dimensions  for  a  force 
pump  (as  be  siuiply  states  be  wishes  to  attach  one  to 
hia  eDgioel,  or  does  be  aek  for  directiona  for  filing 
one?  Shall  be  happy  to  Biaist  him.— BI.ACK  Witch. 

[33870.]— Chemioa!.— Pot  a  -  weiaht  of  miied 
cbloridos,  b  =  total  chlorine.  *  -  weiiht  of  potaasic 

■    ■■  ■       Than  we 


17,*33  b  -  8,307a 

'  s;37a" 

I  answered  a  qnery  like  tbia  a  few  weoka  ago,  but 
cannot  now  find  tbepredaepage.— Wal.  JOHK  QoiT. 
[33S70.j-Chemio»l,— 

If  t»  >•  weight  of  miitnre  of  chloridoi 
a  =  „         eblorino 

m^  „         NaCl 

V  =         „        KCl 
land  V  maybefonnd  from  the  following  equation*: 


chloride 

„ 

=:  woigbt 

ot  aodi 

chlorid. 

and  alto 

71a 

*fe' 

=  6. 

fromwh 

ch 

wo  obtain 

10.670  a  - 

I7.43J6 

whonco  (roughly) 


ENGLISH  MECHANIC  AND  WORLD  OP  SCIENCE :  No.  687.         May  24, 1878. 


id  wheel.  It  in  t 


which  I  h«re  nti  for  no 


— Differmt  brick- 

rokkern  bKTe  diD^rent  miitani  for  coloarinfi  bricki 
BDd  tilpii  bind,  bat  (h*  bert  Ibiit  I  know  of  i* 
obtunftbls  from  lh«  Silicic  Paint  Compuj.BnijkU;, 

»t  5l.  IHT  cwt.— CORCTRi. 

J^SS7fi.]— Hooka  uid  Eysa  for  O&tirit  Bands. 

The  threads  in  the  hooks  mnj  be  imperfect  or 
■hallow.  S.  Tha  nat  maT  b«  too  amalt  for  the  hooka. 
It  the  Utl«r  be  thn  f«ae  the  beHt  plan  ia  to  iDBi>rt  a 
pieoe  of  wire,  aboat  ^in.  lonfc.  in  the  centre  of  the 

found  tkia  to  fail.— Bl'&cS  Witch. 

r3i87G.]— HookB  uid  ByBB  for  CdtKnt  Band.— 

Oilthee*t«^t  beforA  smwin?  on,  kod  let  It  be  a 
Terr  tiiht  fit,  and  wheo  it  oomeo  throoRh  born  the 
end  with  a  piece  of  hot  wire.— TaLiHcomt  Tbli. 

[3287a.')— Outtlcg  Osase  Olanes.— U<e  a  thm>- 
Kiura  file,  and  kefp  aalnnted  with  turpentine  or 
apiritsof  wine.— Bl^ck  Witch, 

[S£67B.]— CattinaOauge  aiaasaa.— File  a  notc)i 
roond  the  plaa*  at  the  length  recjaired  ;  than  break 
off,— Ullb  w  ATK  R. 

[3S878.1— SelaoqaerlDK  and  Broniinx.- The 
dead  Kold  is  aimpl.v  lacqnenDff  the  ariiclsa  ai  they 
fcaTo  the  aqnafortia.  When  hraaa  ii  dipped  it  re. 
qnirea  to  bn  krpt  on  the  moFe,  and  directly  it  ehows 
•  white  frothy  appearenco  ont  with  it  and  plnngfl  in 
Oold  water,  then  out  of  that  into  anothrr  pan  with 
water  pretly  warm  ;  this  helpi  to  dry.  Well  ihake, 
and  dry  off  in  Bawdast.  Hrat  on  sIots  and  lacqoer. 
The  deep  coloar  j'on  ipnk  of  is  nmply  a  deep- 
eolonred  sold,  or,  if  I  miinndpratand  your  qnntioa, 
let  me  know  the  particular  Folonr  you  rtqnire.  The 
red  Ii  obtained  by  cutting  stripe  of  thin  sheet  iron. 
and  twirtinf  abont  yoar  work  in  all  direction!,  and 
dip  in  weak  nqnarortiB.  Then  mb  np  with  Bpaniah 
hnnm,  inatead  of  blacklead,  or  mix  them  aeeording 
to  ooloor  reqnired.     Where  yon  are  wrong  in 

ing  ia,  I  tboold  think,  by  r'--  " ' 

fet  the  baniBbed  iMrte.    Ln 
the  ^reen.  then  pick  oot  (  .  ,  . 

reqnire  with  a  smooth  ratting  ecnpcr,  and  hnmiah 
with  a  Uttle  4d.  ale.  There  are,  of  conne.  differant- 
■haped  Krapere  and  bnmishera  to  get  into  different, 
ahaped  crrvicee.  Beheat  and  lacquer  with  palegold. 
Wx.  Wbkun. 

[33881.]- Qai  Bolder.- Cheap  ones— japanned 
tin,  with  alopeock— an>  quoted  at :  3  galls.,  ISa.  6d., 
4  gall*..  I6i. ;  Prpj'a  ditto.  SOs.  and  36a.,  or  copper, 
40i.  and  f.Ot.  There  are  alao  cheap  ones  of  aione- 
ware,  bnl  they  aro  Tpry  heaTy.  If  ■•  F.  A.  B.  J." 
ia  a  worker  in  metals,  and  underslandithe  principle 
ot  gas.boldiTs,  heoDi;ht  to  be  able  to  make  either  of 
the  aboTe  for  abont  a  quarter  of  the  price*  quoted, 
which  arenn  the  Dfunl  eiorhitant  «ea!e  of  apparatna- 
makora.  Mikinir  the  joints  and  connscUoDS  gai- 
tight  ii  the  chief  point,— Daoubert. 

[33880.] —Fulaometer. —The  pnlwmeter  is   the 

more  ateam  than  an  ordinarr  pnmp  in  performing 
tha  aams  duty,  snch  ia  not  the  raae,  for  it  can  be 
driyen  with  sihanal  etesm,  so  that  it  actnally  coata 
notking  in  the  working.— Blai'k  Witch. 

[»!S8g.]'La1he  Bearlnga.-The  best  form  of 
bearing  "D.  W.  B."  nn  adopt  for  a  highspeed 
'-^'       rathe  parellel  onei,  and  a  tail-pin.    I  baTC 


Brakes  on  the  front 


on  either  the  fore  L 

)xi  depended  upon,  and  can  with  aafety  tmat'myselF 

""     " loe.  and  that  of  my 

_- e1  are  very  ant.  opon 

.,. _,  land  you  ever  the  tandW 

Aa  to  the  deslmclion  of  rubber  br  thn  roller  brake 
nn  the  hind  wheel  I  cannot  attribnte  the  sliehteet 
damana  of  my  rubber  to  thn  brake,  and  I  bani  had 
my  preaent  machine  npiranjs  of  a  year.  Certainly 
more  damage  ia  done  b.T  t^l■  brake  to  a  fore  wheel 
than  by  one  to  the  Utt<r,-T.  E.  J. 

[3280S.]— OalTBDometer  for  Use  In  Eleotro- 
platins.— Inasmach  aa  this  is  a  mattor  included 
in  m^  patent  I  can  acaroely  be  expected  to  fuminb 

E articular!  beyond  thorn  gi'ea  in  my  specificaliop. 
may  fnrtheT  inform  the  qnerist  that  the  aclual 
graduation  inToWaa  «>  much  knowledire  of  appli- 
ancea  thai  it  ia  almost  impiactieahlu  for  any  one  to 
constroct  them.— Siuha. 

r^lSnoa.J—TanolnK  Canvas  far  Barga  SbIIb.- 
This  prooesa  ha*  been  fully  deacribe-l  by  rue  in  T^n. 
HAO  of  the  Rholirh  Ukchawic  at  p.  3U,  31072- 
tIi..  in  the  number  for  Not.  16th,  1877.— East 
AholiAn. 

pl3(W2J— Tanning  OanTaa  for  Bbtko  Balla.- 
"Colchester"  had  better  go  to  the  chemist's,  and 
get  aomn  atufF  called  cutch  ;  the  price  ia  about  8d. 
per  lb.  (that  is  what  I  rIti').  I  uae  it  for  netsas  wvU 
aa  for  tails.  You  will  rrquireabont  lib.  of  cutch  for 
evtrj  20lh.  of  sailx  ;  moke  a  salntion  of  the  cutch. 
It  naat  he  hot  water.  Let  the  sails  soak  tor  Iwn 
.  the  liquor,  wriiin.  and  pnt  out  to  di 


— B,  Pearson. 

[32905.}- Fnmplnc  Bnflne.-Tha  siia  ot  the 
working  barrel  will  be  Win.  in  diameter,  whioh. 
with  a  Bft.  stroke  and  G  atroket  per  minnta,  will 
raise  1,28665  gallons  of  water  per  miaute  theoreti- 
cally, but  allowing  673  par  cent,  for  watte  (or  88115 
galkius]  will  make  the  total  1,200  gallons  par  minnis 
quantity  discharged.- A  Pumpeb. 

To  End  thn  area  of  an 


mnltiplT 


ifi'ndidir 


g  tbet 
icquer  all  o' 


lidly  if  done  properly,  and  learca 
nothing  to  be  drsirert.  It  will  tan  anything— ropes, 
cords,  tails,  sots,  tc. — Telescope  Tele. 

[33003.)— Oeometry.-The  proof  ia  wanting  in 
tboconslmr^tiooffiTeniupageeSO.  The  problem  is 
A  I*rtii'ular  i.-u!"  of  the  more  leuBral  one:  to  con- 
Blmrt  B  tHiinc^e  equal  to  A  I)  C  and  timilar  to 
IIKV.  Hi!lr»  Ibe  tqnan-.  GHLK  =  ABC.  and 
<)MNO  =  nt-:P!  take  DP;DF::QH:GM, 
i.ud  drnn  P<J  oqnat  to  E  P.  then  D  P  Q  in  similar  to 
DKK.  and  I)  i'Q  :  DFB  ::  D  Pi  :  DF=  ;:  GH' 
;  nM',  tiut  DPE  =  GM'  :t  DPy  =  GH-  = 
A  Pl\— W.  G.  I*. 

[32903,]— Qeometry.-Tbe  following  will  rerre 
"Enqnirer'' :— (IJ  Tha  area  of  any  trianirla  beiug 
eqnal  to  half  the  product  of  one  side,  multiplied  by 
the  perpendicnlsr  from  that  side  to  opposite  anile  : 
and  (2)  any  eqnilatrral  trianalo  whose  lenoth  of 
aide  ia  ],  haring  the  prwndicnlar  from  that  aide  to 
opposite  angle  a  ^1-  -  si  a  -gee  nearly,  or  area 
nearly  '413.  while  the  areas  of  eqailateral  triapgle* 
are  in  proportion  to  ench  other  at  the  sqaares  of 
their  reapectirs  sides  ;  (31  the  square  rootof  onotient 
ofareaofany  trianale"  dirided  by  "tn  gires  the 
aide  of  eqnilateral  trisnirle.  whose  mm.  ia  eqoal,- 

neUr 


■ia; 


le  which 


an^  trouble.  In  thii  system  all  fear  of  setting  fast 
aa  in  conet  is  sToided,  I  advise  gun.metal  or  anti. 
friction  metal  for  the  beariUKa  and  stoel  mandrel. — 

Bl.ACK  WiTCU. 

^38Hj  —  CanBTT.-  For    the    infomiBtion    of 
T.  C.  H,"  I  may  say  that  I  bare  a  daughter  who 


Terr  fondof 

seems  to  take  a  de 
from  tehool,  and  up  to  a  few  moutbr 
g  for  tweli 


while 


Eiren  her  a  fosg  for  twelve  moulLs  or  nioro.  The 
ird  seemed  to  be  unwell,  and  ii'.'.med  to  be  losing 
feathers  almost  weekly,  haring  b-en  fed  principally 


[S2«K,l-PumplngWngino,— Multiply  the  nom- 
ber  of  RallnnB  per  atroke  of  pump  by  -20t3,  and 
diiide  by  length  in  feat,  and  the  square  root  of  the 
product  will  he  toe  anawer.  The  question  prnnnsed 
will  he  :— 1'200  +  6  =  310  k  ■rot3  -  B  =  ,/Sne  = 
2-3Htft,  or  38in.  diameter  ot  barrel.- J.  B  W 
MapplewoU, 

[a20O5,J-PumplngB!ni(lne,-LetL  =  lenirthof 
stroke  in  feet,  N  =  numlier  of  strokes  per  mirule 
Q  =  unmber  of  galloua  discharged  par  minute,  D  =' 

di«neter  ot  pampin  inch.,.  Then  D  ^  ''.^-^j^fj 
ie,,  L  being  R.NS,  and  Q  1,200.  D  will  be  28in. 
ontrly.  This  is  net  diameter;  allow  for  leakaie. 
"slip."  Ac.  Yon  will  find  this  and  other  useful 
formulie  for  pnmps  in  the  first-named  of  tho  books 
led  to  yon_  in  '^Answers  to  Correspond. 


nNo.flW.-H.  E,  H. 

"  FumplnK  Sugine. 
"  1,200  gallons  per  mi> 
atHike.  ^^.  '■?■« 


[32fl06.]— 

ellipae,  nultiply  the  length  by  the  breadth  and  I7 
■7S!^i.     Thus,  if  your  ellipte  ia  I8in.  by  I2in..  "^- 
area  will  be  160  64  square  inches.    Or  elee  mnll 
the  product  of  the 

{.S«l»6.]— Oral  HeaSDr e,— Length  x  breadth  ■ 
-7A54  =  area.  The  area  of  a  fire  holedoor  1ft,  eia.  i 
Itt.  would  be  m.  Min.-ULLHWATEB. 

[32008,]  —  BofTBCtlve  Power  of  "WBtW.- 
According  to  Oanot,  p,  Ul,  the  index  of  refraction 
for  water  is  1336,  and  for  ice  I'SIO.  He  doe*  not, 
bowerer.  state  at  what  tempenture  the  water  mnit 
be  to  hare  this  index ;  but  he  say«  that  it  has  besB 
lately  shown  that  the  index  of  refraction  Tarieswitk 

the  temperetor-    --'  "-'  -■--'-   — -"-    — "^ 

stances  the  inde 

others  the  rererse  takes  plac 

mle  that  the  index  of  rr^roction  increni«t  with  tbs 

dentity— for  instance,  the  inHei  For  water  ia  I'SU, 

and  for  alcohol  it  is  r37i.-W.  O.  P. 

[3Mtl.J  —  FnlloT'B  Battery,- Both  1 
fnust  be  answered  in  the  negative.  The 
of  the  L^lanch^  is  that  there  sre  no  differeBl  tri» 
tions  to  pass  into  each  other,  to  that  the  poroot  fsl 
is  of  use  only  t*  auatun  the  mixture  of  carboB  oni 
man^aese  mechanically.  It  is  much  the  bast  is  . 
both  cells  to  hare  the  zinc  in  the  m  iddia,  and  B«  to 
obtain  a  larger  negatira  turlace.— SieiiA. 

[.')2R1S.]  — Model  Cutter,  — The  details  wmJI  ; 
occupy  too  much  precioni  tpooe  to  be  iu-.erted ;  in  , 
"Poor  Joe"  had  batter  study  his  subjeetandea 

carefully,  working  to  scale,     Unleaa  ■--  "- 

stock  of  patience  he  need  not  begin, 
was  two  yean  in  building  a  model 
16  (runs,  irith  orlop,  main,  and  midd 

paniou  ways, withprop«rstaira,poop,andfa  ..    . 

wheel  and  rodder  anawering  to  it.  being  worked  kj 
smiill    pulleys    under    poop ;    capstan,    life>hn«n, 
blocks  and  shsares,  dead-eyes  and  stanchions  nr 
bulwarks,  all  patiently  msdx  by  the  writer.    1W 
keel,  to  beffin  with,  was  2(t.  Ions.  3in.   broad,  Ml 
lin,  thick.    The  stem-poat  waa  one  aolid  pieea  U  . 
into  the  upper  edge,  and  Gruily  screwed  {  the  b4«1 
ditto.    The  kesi  wat  then  cut  away  on  it*  nn«  ', 
edge  forward  to  midships,  where  it  is  now  i^u.  aJM  ''■ 
the  planking,  and  3in.  at  item  pott,  as  wa  sM  '- 
call  it.    Biba  of  ash,  Jin.  iqnara.  softened  in  Hi  •' 
boiler,  bent  to  the  proper  form,  and  tied  with  tnN  i 
till  set,  are  let  into  tha  opper  edge  of  kaeL  b  1 
apart,  diminishing  from  midnhip'  to  stem.    BsbM  ' 
of  oak,  made  of  a  piece  lin.  thick,  Mn.  loBg,  ari  :~ 
6in.  wide.    The  ends  arn  berelled   away  fron  M/** 
centra  on  one  side,  and  a  line  drawn  exactly  alM^  . 
tha  thickest  part,  then  Ranged  iin      One  bsam*^ 
cnee  is  cut ;  the  longest  will  be  iin.  thick  at  Iij4) 
cords,  the  shortest  more,  ai  they  mnst  be  ont  JP< 
both  enda  (0  preMrre  the  lymnielry  of  tha  dad^    ' 
The  planks  for  hnll.  iin,  thick,  and  iin. 
most,  bat  tapering  to  the  stem  and  stern. ' 
a  Eroore  on  each,  and  be  secured  with  o 
utiagaenallsprig.bit.    Wh>-n  hoih  sid.    _ 
in  height  and  lerel  with  b>'a>na,  th»  nails  all cU 
the  ends  of  riha  cut  off.  Ac  thed.rk  plus' 
laid.    They  must  be  fine  nine,  3  IBin.   I 
Eaagsd  iin,,  may  be  cut  with  ■  knife,  and 
dressed  to  1b  aliBhlly  narrower  on  the  ui 
then  nailed  to  tha  bearers,    Tbey  Hhonld  pi-j—.— -a_ 
.,  and  thrir  ednns  corered  with  a  Mt  ^f 
cnnded  and  polished,   MHiu.   thick,  a*^ 

lin.  broad.     Both  hnll  and  deck  aa***? 

levelled  with  a  latp,  and  all   nail-heads  nB*^^" 
finishing  witb^glais  papei";    The  keel  _alBS_ '  """ 


26'66,  or,  say,  26  7 


the  bird  have  only  the  white  cans 

y  seed  for 

and  pnt  an  old  ruity  nail  in  its  r 

be^n  to  sing  a  little  by  degrees 

erer  it   did,   though  it  U    not  i 

Kood  fe 

gallons  per  foot  of  stroke.  And  aa  ' 
a  cylindrical  re'ivl  lOin,  diameter 
-  ■        ■■  As  3-1  :   267 

if  required  diai 


3'4  ^lloni  nearly. 
',  nearly  for  the  sqat 
I    working  barrel-  ~ 


oBTT  the  follow- 

,.  , -. ,.nuded  Te^  fine, 

mixed  with  well-hmised  lettuce  and  rapeseed.  tem- 


Amatenr  "  to  hare  a 


ineer's  sliding  rale,  31  01 
line  D  ;  opp,  26'7  on  do.  is  ai 
oa  before.    Thna  i~ 


B.  J,  8. 

.   [328111,]. ^.. 

"   ' "     inipoaed  of  bread  ponui 

'  ed  lettuce  and  rapeseed.  tem-        __    |  B  '  ~~ 

.    .  k  oteag  and  water.    Do  not       On     c       "•'Si 

on  any  account  gire  the  canary  any  hempsaed,  as  -fr- ,  ..  .vn 

that  IS  princiwTly  the  cause  of  tbamonlttT^'rhe  ^^-     LPJJ>  I 

asthmatical   wheeling  that  yon  compUJn  of  gene- 

rallr  arises   from  a   cold,    or    from   baring    been 

neglected,   or   haring  too  much  hempaeed,    whioh, 

although  the  birds  are  rery  fond  of  it,  ia  very  inju- 

rioui.  and  is  over-beating.    One  ot  the  bast  tkinRB 

for  this  complaint  la  wat*rerets ;  pnt  a  small  bnich 

m  the  cage  every  other  day, -TblebcOfe  Tele. 

[328BS  ]— Bioyol*.- 1  would  recommend  "Tangent 
a^.t«.iii.  1. —  .„  ordinary  rollsr  brake  upon 


— BirmwiBAW,  near  iiradford, 

_[33l)0R,]~Piimptiial!iiglna,— A  pnm ping  engine 
with  a  lift,  stroke  in  »ie  pnmp  goes  five  strokes  per 
minnta  and  diacbarKcs  1,300  irallona  per  minute, 
lat.  6  atrokes  -  1,200  nllona  ;  therefnre  1  stroke  ^ 
S<0  gallons  wbieh.  multifdied  by  27T'271.  the  Dubic 
inohea  In  ■  gallon  ••  the  total  qnantitj  of  cubic 
inebas  par  steoke,  which  I  have  worked  out  to  be 
mfiVim),  which  dirided  by  tha  taaBth  of  itnks  In 


lited  01 


._  ,  _.     _  .    ,    nd  a  atrip  of  W^^^j 

hide  length.     A  Rood  aye  is  Bssdaft.  Ml 

h  lid*  »■■' 

OOatslfe^N 


with  hard  p 


the  Ii . 

The  hull  must  how  be  painted  a 

when  dry,  oil  orevica*  marie  np 

few  more  coats,  than  polish  wiin  pamics.! 

fKw  more,  and  poliib  again,  till  the  outllDS ; 

then  a  fiat  coat,  and  rareiah  with  caniaga 


°d^3£2 


on  the  bulwarks.  Many  details  ore  parforcai 

-Q.  B.  ._ 

[32918.1- Blectrio  Pen.- The  idea  it  ml— *■  ** 
No  change  takes  place  in  tho  lolntiouj  tliia— ■*?  • 
when  electric  current!  paai,  but  only  at  tblirt*^ 
of  contact,  ai,  at  the  point  ol  the  style,  tbt  ■"•■^  ' 
which  combines  with  one  part  of  the  solntil*.  .^T  , 
termediatepapers  would,  therefore,  not b*s»«^^  j 
— Siaiu.  .-,■■ 

I3jy2i),]— CaplUMro,— Capillaire  is  B  iSiSS'-'' 
pared  by  adding  suirarandorange-flow»rWil*"J^^'*; 
infusian  of  the  fern  Maidenhair  (sp*oi*a  ^^^tS'  ' 
pedalum),  or  by  pouring  boiling  syrnp^'^^'i; 
fern.  It  is  used  at  a  pectoral  nWdieiM  ■■  "^  ': 
diieatet.-H.  f\.  E.  j^    - 

[.S20M.}-Tele*oape— If  tha   efeiMM   ^^5 
powers  of  180  and  250  used   by  "tMtm     ^ 


4, 1S78. 
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,  IWe  eui  be  hat  UlUe  doubt  thnt  it  \b 
kt  uin  faolt.  Before  thravoK  it  ii««T, 
mutfat look  Kt  tLrra.  If  he  teei  four 
islinetlr  ha  mar  get  Mune  service  out  of 
i;  Teterenif  he  doe*  aa-^cee <1  be  will  liuTt 
bid  banrain  if  bo  dots  not  nee  nouie  of 
teetd  wbiob  baTo  bec^u  fivca  ia  t)i(^ 
[kcHAMc.  To  Tnohe  i  LyriB  is  rintle 
poirer  of  aiood  21tD.  tcl^srape,  wiiieh 
forX5.-W.Q.P. 

-Boil  lot 


ftBtly  enpe- 
tcrial,  ftDrt 
3dcnibtpdl.v 


B«d  Colonrlng.— It  do 
r,  bep&nie  there  art  etho 
and  red  carraDt  aynip*  cai 
!l  iTrape  tboald  be  »  finvo 
<mpa  made  with  the  fruit 


of  flftTonrinB  Enjli^h  ?pirit      I 
fpT  there  ia  nothing  po  harmlesi 
hineal.— Oa. 
iDiuratlon.— A  cnbic  ynni  =  ■(BflOfl 


fiJSi  X  -785*  ji  38)  -  i;?.  a 


meter,  1  '^  7SM.      If  the  diameter  of 
foot  the  area  ii  7BM  feet :  if  two  fe. 
nd  u>  on.     Tbe  One  mar  be  taknn 
or  any  other  lioeal  neaiDre.     7851 
ratio  of  drcDinfeieiiee  to  diameter. 


eobio  meatnre.  A  few  rainafki  will 
lOD  riibt.    Tbe  diaaseter  of  tbe  well, 

iltiplied  br  depth.  in*ei  the  nanber  of 

eet ;  this  moltipliad  bf 

™hie  jarde.    If  joamnlt.,.. 

il  feet  by  7854,  yon  rednoe  th 

<d  in  order  to  get  nDmheT  of  < 

■C67  i  or.  more  co      

foot  ii  to  eaUo 

ttlfl  ambiraitr  aboi.- ...  .. 

be  formala  eimpl;  tOeiiDB  that  if  lb" 
any  circle  be  iqnaroil,  and  the  rroiimt 
I17   7aS4,  JOD  gH  the  area    ia    sqaari.' 

JH«iunrfttlon. — "John  "    hae  writlcD 
for  find  inn- solid  ity 
-lothe 


[32931.1— Am ertoan  Dried  Apples.— Tte  rro- 
..'Bs  is  difftr^nt  from  that  of  the  NDnimadr  pippin. 
Tbe  stripe  are  mn  npon  thi-nsdn,  and  just  Iidqs  to 
drj  hf  the  eon  aad  air.-SiGMA. 

raaraa.l-BirdUma.-Boil  tiio  middle  hark  of  the 
boll;  7  or  8  bonn  in  water,  ilraia  it.  and  Iht  it  in 
beepa  on  tbe  irroiind,  corereit  with  stonea  for  two  or 
three  weeks,  till  redoeed  to  a  uaciloff".  Bpat  thi» 
ih  It  in  rain  water,  knead  it  till 

eons  matter,  pntinto  earlhi-n  pot*. 

In  foDFor  Atb  dajiit  will  be  Gt  for  nee.  Ad  iattirior 
kind  ia  made  bj  boilinr  lioeped  oil  for  aPTerul  bnurs 
nntil  it  beeomei  a  vUdd  puts,- AusBicua. 

[3ZS3S.1  —  Blrdllm*.—  The  bent,  easiest,  and 
;h«pe>t  war  to  make  birdlime  is  lo  boil  linii-ed  oil, 
nntil  it  il  about  tbe  eaoiiltacor  of  thick  sjrup. — 

[33031.1- London  B.  So.— Toitr  correspond  ant. 
W.  H.  Encott.  docBBot  seem  lo  hiTO  a  Teryeleac 
idea  of  what  ii  wanted  for  the  Laiiilo-a  B.  So. 
Wbetber  prerioas  eiaminatiDnf  ere  aoufcessary  oi 
pot.  be  will  have  to  pau  two  of  thoni  before  the  final 

B  for  tbe  degree,  noleei  he  iHn4[radu&leaf  Sfdney 
.- Melbonrne.  whieh  I  prehnme  he  is  not.  In  the 
firet  of  thera  two  eutniDations  he  nill  require  more 
than  an  elemeDtftrr  ksowledfe  of  tbr«  Inuaui 
beiidea  Eorliab.    LMreing;  froi 


.„-ittheid 

e  get  off  the  baiito 


cbemiati]'  and  bidogr  if 

Bat  it  will  be  Uma  enoatrn  «>  inqmrH  mi  Lueae 
matter!  when  be  ba*  paaard  the  two  prerions  en- 
minatioBi,— Owbh'bi  Cai,uas. 

[SSfiU.J— B.  80.,ZiO1ld«B.— HwonldappearftvEO 
the  wordiDR  of  thiiqoeiTtfaRt  W.  H.  EBrott.  hsTin^ 
made  bimeelf  maater  of  "  Pinnock'e  Scienm  Cate- 
ehlama,"  conatden  that  be  liae  knowledge  euffir^ient 
lo  jaitlfr  tbe  UniTerritr  of  London  in  CDiiferriai;  a 
desiee  npOD  him.  He  further  icvma  to  thiak  that 
■ome  epecial  exception  onEbt  to  be  made  1 
wberera  tbe  rraat  acqnirements  to  whi. .  _.  _. 
attained  br  reMtos  thronKh  a  few  eatecbiems  may 
aToid  any  nnnooeuar;  (F)  and  t[oable>anii!"  toets, 
t  do  not  wieh  to  appear  bard  on  the  qneriet,  bat  if 
he  bad  thought  for  a  moment  Iwfara  pi^nniu^  hia 
qnerr  he  wonld  bare  eeen  thoit  th"  very  obji^t  oE  tfae 
nelininaij  examinatioae  which  the  caodiilate  most 

.. . iteppingio  and  taking  tbe 

Of  tTniciat.  ni  Mr.  Kewtt 


«u  ii  to  prsTent  aiw  on 
decree  witboat  anj  prer 


"X 


He  has  aim  giTes  a  wi 
toot,  which  eqnali  a  cotno  rari  x 
euhie  foot  >c  78U ;  thns  his  mietaki 
nnltipljing  by  TSSl.  He  niinlit.  how 
e  diameter,  mnlttply  by  -y^^'l  »n<l  b^ 
diride  by  27  (tho  number  of  ciibi.:  f?el 

ina:  diten  a  circle  of  thi  rfiamater  1 
that  circle  =  -7861.-11.  F.  R. 
Cement   for  AauariQini.— lib.  bepi 

gronnd  in  oil;  lib.  r™l  l™,i,  .Vy :  tlli 
y  :  the  two  last  koeaHed  into  the  firat 
aw  lilb.  of  tbe  beet  oC  patt;  far  resist 

It  will  eoon  beoome  hard  and  continnc 
bsi  ibonld  be  bedded  to  it.  and  nhi^r 
hed,  pnt  awky  (or  t,  fortniRht;  (her 
h  ahellee,  diasolred  in  iDSthTlBted  spirit' 
.to  hair  a  giU-pat  Into  a  bottle  aec 
I  be  ready  in  an  hour.  Itmaybocoloore'l 
(ith  a  little  Termilian,    One  ooat  h^df. 

is  any  pntty  or  met*l  (ipor»>d, 

nd  willdry  inafew  miEiitea.    Yoor  ts 

(sk  after  tbie  if  the  frame  and  glass 


ill  be 


.B. 

■CMBent  ft>r  Aqnarinmi.  ..  ,,_ 
Iharge ;  10  parti  plaeter  of  Pari 
white  eand ;  10  parte  fiDelr  powdered 
mil  when  wanted  roi  one  into  a  pretty 
vitb  boiled  liaaeed  oil.  This  hardens 
t,  bat  it  ia  better  not  to  an  tbe  tnok  till 
'i'ji.  It  refiata  the  action  of  nalt  nat-r. 
Jfii  31h.  fiapjy  powdertii  Venetian  red. 
oith  lib.  aiide  of  iron,  nad  mii  as  much 
1  at  will    redaoa  it    to    a    stiff    piste.— 

~Ameriaan  I>ried  Applee.— The  nay 
I  dried  ia  America  i>  as  follows  :-Tho 
>  Mred,  cored,  and  either  qnattsred  or 
wMbe  betUr  wu),  aiid  tbrpadra  with  a 


B  tbe^  a 


called  w 


^  (Iter  in  the  wiotm-^  eben'p  and 
^yiag  tneb  fmite.  Whether  appU?s  are 
[**»»/  I  cannot  saj-,  or  whether  onr 
■  b  tbu  coantry  ie  hot  enoaali  to  dry 

" 'r,  I  euoot  tell  either;  but! 

«  finely  alioed  and  placed  in  a 
._!___  .    reflf^torcon- 


^  b  tbu  coantr 
>  wn  air,  I  e 
J*wt*  were  fine 
%m  iome  mcani 
"•Ml-Iiari,ai, 


ipparentiy  _..__. 

Eoeiatrar.     UniTenity     ol     Loodi  _.     ,.. 

garden!.  W.,  for  a  copy  of  tbe  rpKalatioBs  relating 
to  degreee  in  Science ;  he  will  then  Gad  oat  eiactlj 
what  be  mnat  do.  I  may  mention  that  if  be  present) 
bimaelf  for  rnatncaUtioa  in  Jnue  next  (Lml  aucceedf 
at  eTery  ezamiDation  be  will  not  be  Me  to  append 
B.  Sc  to  bis  name  nntil  October.  ISSO.—K.  S. 

LSZ913.J— IntOTMt.— If  '-J.  W.  B."  aaka  thi! 
qaestiaa  with  any  idea  of  uakins  sneh  an  arranns- 
meat,  the  following  will  ihow  him  what  is  prac 
tieally  thaamonnt  of  interest,  without  RoiDg  into 
any  matbematioal  difficnltiea  ;— ^50  repaid  in  weekly 
!  inatalmente  in  ten  week!  iseqaal  to  .£.iO  repaid  in  a 
lamp  Bom  at  the  end  of  E>  w<.<cka;  therefore.  .£10 
iPBidforthenBaof  .flOfoTC'iwTfks  is  u  little  over 
'23S  per  cent,  per  snnnm.  Tbe  interest  iu  the 
other  caae,  calculated  roughly  iu  tbo  B^me  way,  if 
.£8  IBb.  3id,  par  oent.  per  atiiiam.— M,  H. 

I32M2.]— Intereit.— Thie  question  piHeatB  itself 
in  two  fonni.  We  will  Bappose  that  during  the  fin 
8  week!  tbe  prifieipal  (XtO|  is  paid,  and  that  th 
intereit  (JBIO)  il  paid  in  the  remaioiae  2  week! 
Now  it  ia  evident  that  for  one  week  you  hove  tbe  loa 
of  JUa.  for  one  week  (tbe  next)  you  hav<i  a  loan  0 
£36.  and  for  another  week  a  loan  of  X30 .  and  ao  ot. 
while  for  tbe  laet  week  yon  ban  oaly  a  loan  of  £fi. 
Now,  in  order  to  get  at  the  valae  of  the 
itemi,  we  will  aay  that  a  loan  of 

For  1  week.       For  52  onks. 
£10  il  equal  to  £0  rM 


£10.  This  wonld  ho28Bl8  per  cent,  per  .  ... 
Initead  ol  diriding  tbe  principal  into  8  portions,  and 
paying  tbe  intereit  afterwards.  suppOBe  we  diride  it 
into  10  paymenti  of -fileaab.  and  pay  one-tenth  of 
the  Interest  eatoh  week.  That  is  the  method  Kirru 
in  some  loan  lociety  eircBliis.  They  say.  "  Dirido 
the  loan  by  the  nnnber  of  instalments,  and  add  to 
eaohaeertalD  ram,"  wbieh  they  Bproify  according 
to  the  timnoTer  wbleh  tbe  loan  IB  to  extend-  On  this 
principle  you  pay  .£1  for  tho  loan  ot  .ZV)  for  one 
week,  next  week  yon  will  pay  a  (iinilar  amount  for 
the  £3.^  which  you  hold,  while  at  the  end  of  the  lolh 
week  you  will  pay  £1  fer  tba  loan  of  .£1  for  that 
week.  The  rollowing  table  liiORB  tbe  rutc  of  inl^reet 
per  annum  paid  on  eaoh  sum,  said  interest  being 
paid  on  the  inm  in  band  at  tbe  end  of  ea^h  week  ;— 


lit  01 
185-61 


3SS-00 
13316 
6S0  00 


srw'io 


The  mean  raloe  of  thia  sum  is,  tberefors,  STB'Bl  per 
cent,  peranunm.  Whiob  ot  these  methods  ia  the 
mOM  carrmt  (if  at  all)  I  cannot  prenmie  to  lay.  I 
cannot  altogether  see  tbe  reason  for  tbe  great  dis- 
crepancy between  the  two  leinlte.  Perhaps  mr 
Ggnrea  ar«  wrong ;  bnt,  still,  tbere  must  b«  a  diSsr* 
eaoB,  aa,  in  tbe  first  case,  the  interest  is  not  snjq>aaad 
to  be  paid  till  after  loan,  and  in  the  other  it  u  paid 
pari  passu. — CM. 

[32912.1- Intarflst.- Tbe  method  ot  sseertaiolng 
thn  nimble  interest  on  saras  of  money  payable  1^ 
lastalments  is  to  take  the  iTsrage  time  ths 

.emains  at  intereal.    In  the  fir*t  example  the 

payments  extend  from  one  week  to  oigbl ;  addiiK 
tbeaa  together,  and  diriding  by  two,  we  get  1^  we^ 
for  tbe  average  time,  and  tbe  sam  may  be  stated 
thus:  At  £ta  A  H  woFks  :  XIO  ::  jBlOO  n  SU 
weeks  to  the  answer  X:i89I3s.  7}  M  The  eeaond 
example  is  of  exactly  a  similar  eharaoter ;  tbe  Snt 
payment  is  at  one  month,  the  last  at  31  years,  the 
anrage  10  years  e^  months.  The  priooipal  Is  Jt\7i, 
the  interest  ,8162  la.,  as  .£171  "  ID  years  6(  months 
:  £iea  Is.  ::  ^100  x  1  year,  to  tiu  answer 
£8  ISs.  Bg'Ad.  -A  BabMbTBR. 

[32613.]- Bose  Colour. — Tbe  ragneness  of  many 
of  the  qneries  has  often  been  pointed  oot,  but  they 
do  not  seem  to  mend  much.  Does  "Apotheoaiy 
want  a  transparent,  semi-transparent,  sr  opaqne 
eoloar  t  He  has  tried  rarions  rabstanosi ;  whr 
not  hate  briefiy  named  them,  when  tbe  canaes  M 
failure  might  hare  been  painted  ontF  Ot  eonna 
heat  alters  many  colouring  matters,  or  quita  destroys 
them,  yet  tb«  tenparatara  proposed  to  M  used  is  not 
mentioned,  eioept  by  "  pretty  hot."  He  does  net 
say  whether  the  sabstaneeisanartiolaot  food  or  for 
ontward  applioation  to  the  body,  AdyetaoloaTsars 
poisonoot,  or  daaitaraas  for  pattienlar  purposes,  or 
harmleM,  aooording  to  what  tbef  are  used  tor. 
And,  worse  than  all  perhaps,  uo  indioatioB  ot  the 
natiua  of  the  eabetanoe  to  ba  ooloarad  Is  gim, 
though  an  apothecary  ehould  know  how  oolonrt 
vanish,  ohange,  or  appear  on  mixtnn  with  farioua 
chemiods.  I  don't  see  how  any  useful  anawer  can 
ba  giien.- DAOHBiai. 

[B2M3.]—BoBe  Colour. — "  Apothecary  "  doe*  not 
state  what  be  wishes  to  colour — wheUier  oil,  Binrit, 
■ater,  AiO.    For  oil  or  wax,  alkanet  root  will  gi** 

im  any  gfaade  from  piok  to  dark  red,  aoeording  to 


the  quantity  used,  aud, 
the  oolonr,  ]■ 
properly.    *"< 


far  from  heat  destroying 
Uttls  heat  to  extract  & 

,—,—  .,. .'ater  the  aniline  dyes  or 

coohineal  will  gire  him  any  shade,  I  ahould  pretoi 
the  latter,  as  it  is  perfectly  harmlasi.  Tbe  qotriit 
ihoold,  bowerer,  adopt  a  more  appropriate  aigua* 
"Apothecary"  would  hare  ' " 


-Oe. 


e  known  a 


[3£alS.]— Beduoing  Apertoro  of  ^in.  0.-0.— 
When  the  reeolTing  power  of  an  O.-O.  u  rery  great 
il  is  almost  of  necessity  aoMmpaaiad  by  a  corre- 
sponding want  ot  penetrating  power.  When  yon 
want  to  examine  so  large  a  thing  as  a  cheese  mite 

the  best  WW  is  to  get  a  general  riaw  of  it ■--'- 

by  means  of  a  lower  power,  —  '■-     '- 
Fiamins  tbe  parts  in  detail  w; 
is  not  poBsible  to  get  a  Tsiy  gow 
an  obJDCt  of  that  uie  simnlta] 
power.- W.  0.  P. 

[32910.] —Taleaoope.— In  thii  query  an  error  was 
made.  After  the  words  "  to  mount  them,"  ibonld 
be  added.  "  to  make  a  higher  magnifying  power  eye- 
pieo*.' '  — Bailboad. 

L3W17.]~Blaoklng.— Treacle  aud  irory  Uaok,  ot 
each  71b.    Theae  are  to  be  well  mixed.     »■•'  •— 
quarts  of  boiling  water,  and  mix  again,  thi 
of  oil  of  litriol  (snlphuric  acid)  ahould  ta 
poured  in,  the  mixture  being  m 


Add  two 

ain.  then 31b.  lOoi. 

le  gradually 

, .  _ean*hile  well  BtiTted. 

:b  hare  been  well  ineorporaled 


add  one  pint  of  awet  oil.  Tbia  will  make  "  paste 
blackinif."  If  the  liquid  preparatton  is  wanted  add 
eonr  beer  or  stole  Tinegar.  This  will  make  as  geod 
a  blackingasyoncoald  wish.  Ifyou  wanttam^s 
it  tor  sale  you  can  purchase  tbe  bottoms  orrefuaaof 
treacle  oaaks  fiom  grooers,  Ac  The  other  iugre- 
dienb  are  eheap  also  if  pnrehaaed  m  theiigbt  plaoe*. 
— Os. 

■Blacking.- The  following  is  a  *ery 
Bg;— Truole,  I^OB. ;  iyory  black,  Itoa.: 
.imnuu",  "Uraois;  oil  of  vitriol, 3  drams;  riuogar, 
1  pint.  Mix  let,  tbe  irory  black,  treaels,  and  riuBgar, 
then  separately  tperm  oil  and  oil  of  Titriol,  aud  mix 
the  two  together. -A.  E.  I.  O.  U. 

r32Bl7.]-Blaokii»».  Day  and  Martln'e.- Bone 
black  in  powder  mixed  irilb  sperm  oil  till  thoroughlf 
incorporated,  sugar  or  moUuss  mixed  with  a  small 
'  Tinegar  and  added  to  the  maw ;  oil  ot 
next  added;    when  all  eSerTeie&os  has 

re  finegar  is  poured  in  till  the  mixtare  is 

of  proper  wmiisteaoj.    Anoihar  i— trory  blaek  and 
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moUnei.  eknh  lib. ;  timet  oil  siiil  oil  of  ritriol  «ph 
Mb. :  m[i  ths  Ent  time,  thin  add  imdiullr  the 
Titrial  dilated  *itb  tbrice  it>  vsisht  of  irster,  lat  it 
■taiid  far  three  hoara.  then  ndaoe  to  m.  proper  Oon- 
litteney  with  Wkter  or  loar  beer.— An bbicus. 

[3204B.1— Pnnerrlni  Larvw.— The  Ur™  to  be 
pmHrred  Enait  first  be  emptied  of  lEa  oontentv  hj 
genile  prtaaare.  The  ikin  ii  then  fixed  by  mwni  of 
ktneoeof  bent  wntflh.epriQg- on  to  the  end  of  ■  gimn 
blowpipe.  Procnre  %a  empty  preterred-lobiter  tin, 
corer  the  top  with  tin  or  wood,  mmke  >  hole  in  the 
lide  Urita  enoniih  to  admit  ikin  of  Um  uid  and  of 
Uomtpa.  hckt  the  tin  b;  meuii  of  k  lamp,  blow 

Smtl;  to  distend  tha  ikio.  and  hold  iniida  tui  nntil 
7. — Not  Elkctbicai.  Wali^abet. 

[SSOl&l— PraierrlncOatarplUifi.— The  mstb  od 
ii.  aftar  bannB  amptied  ont  the  inside,  ^radnally  to 

diytlMakiBin  a  hot-air  bath,  -*"■ "--  '- 

flatiiv  it  to  ita  nataial  liia  h; 
rbai  tobmg  drawn  ont  to  a 

whioh  >  enrrant  of  air  ia  passed,  some  Tsrj  iniareat- 
ins  papen  DpoQ  thia  enbjpnt  hare  lately  beenpnb- 
linhad  m  the  pi^a  of  the  Enlnnu>logiit—hj  far  tha 
noit  ooiDDlei«  in  all  detaila  being  that  by  Krun. 
a<ddiDr-Bird.  in  tha  number  of  that  jonmftl  tor 
Stptnibu',  1877.— iKqaisiTiTE. 

rssgso,]— The  FhonogrBph.--To  Mb.  Shst>- 
FOBD  BlDWXLL.— I  h>ye  no  donbt  that  Ur.  G)eo. 
Foi'i  pboooiTTapb  ia  m>  far  property  cotutracted.  It 
it  diffieolt  to  distioffnish  any  great  diHerenee  in  the 
form*  of  tha  data  or  "  ^ta ''  with  tiia  nnaicited  ejs. 


rsa9sa.:-TwiiiK!it.- 

.jformatloo  u  to  Sow  I 
of  dully  twillirlit  in  Londo 


cc 


roparti,  bat  the  tarm  iri  unfamiliar  to  me. — X. 
rM9S*.]-8o.  and   Art  Bxamination.- WiU 

book!  are  laltable  (or  •elt-initrnotioB  to  enable  oi 
work  op  lor  Hononn  7th  atu*  Uathamttloi,  Pdeeee 
Art  Dnuttnent,  the  prlneTiial  infaject*  tor  whfcta 
dlHorenlial  and  Intfsiml  nlimliu,  dlfftmtiat  eqnat 
and  the  oalcnliu  of  Unite  diffarenccaf-LUBaaB. 
rsasas,]- Author    ■Wanted.— w; 

nrndtm  Inform    m-   -'  — -'  -' 

rollowlng  Itnu  T 

Smt  u  th 

anitia  Bda  of  nob  itreneth  that  l.OSO  gnic 
ronld  DaatrmliBaaAmDch  nlpharid  acidaAn 
me  grain  of  nlphnr  f — Noticb. 
[St9«7.]— Hematine  tamin|[  Brown, 


UuMfffa  they  baoome  plain);  yiaihla  nndar 
•  by  rotatinr  tha  ii 


■oap«.    The  inatramant  may  be  roDghl*  tasted  in 

"i  pnaant  ilaca  by  rotatiDr  tha  indenUd  tinfoil 

id«r  tha  point  of  the  iron  diaphragm.    The  manlt 


will  not   be  naarW   ao    good 

di^hra^rm  ia  employed :  bnt  worda  ought  ta  be 
aamlj  distingniihable.  If  Ur.  Fox  ia  donbtfal  aa  to 
what  onght  to  be  the  appearanoe  of  the  indanta- 
Uoni,  I  shall  be  bapp^  to  eend  him  a  idaoe  of  in- 
dented tinfoil  (If  ha  will  adyertiie  big  address)  aa  a 
■pednuiL  By  all  means  let  him  prooeed  with  his 
WOilt.  With  a  little  patieuee  and  persaTaranos 
•neoea  is  oartun.  Any  farther  questions  on  the  sob- 
jeot  win  be  gladly  Bnsirared,—SHn.TOiu>BiDWKLL. 
CSSKBJ— FhotoorapMo.— Ton  do  tut  make  yonr 
kImi  anfioiantly  hoi,— Oa. 


Uttle  beer,  to  attraot  the  Inaecte  by  soent.    They 
win  CDme  mora  readily  if  a  light  Is  plaoed  near — 
-  '•  '•-  ean  be  so  arranged  for  it  to  shine 


!^' 


itMIM 


not  to  let  anything  remain  too  Iwiff  held.— Hotb. 

[saoss.]— Hotlu.— To  do  what  "X.  T,  Z."  asks 
weald  be  to  write  a  hook  on  "  LeiMopteim."  He 
wiU  flad  all  tha  information  he  reqnirea  In  eithar 
SUinton's  or  Newman's  works. — Nor  El-lCTBlcAl. 
Waliosit. 

raiOBl.l— Bxeiea.— Sabjaota  of  axamlnation  oUi- 
CMOiy:  Handwriting,  orthonaphy,  artthmatio  to 
aaeinal  tnotianB,  ami  EngUah  eompoaitian.  Op- 
At — 1  (Q^g^  (wnieh,  a*  ooinpetition  it  keen,  yoa 
"""  "■""  '-  '  ■-        '  i  HlRhar  arithaiatie,  in- 

,   ,,_(re  and  Cuba  roo^  Ac; 

geogra^y.  especially  that  of  the  British  Idea.  If 
Uiing  in  London,  I  wonld  adTtW  70a  to  attead 
the  ipeciil  class  preparintr  for  this  examination 
held  at  King's  College  -.  those  attending  tha  olass 
have  been  ytry  snccesefal.  Aep  et  oandidataa.  It  to 
23,  Fay  on  enteriDi'.  about  £95  par  annnm  j  after 
aboHt  two  yean,  a  fixed  eoUrr  of  ,£e6 ;  in  aboat  two 
years  mors.  ,eilS.  rising  by  ^5  yearly  to  X130  j  then 
£iV),  rising  by  £5  yearlr  to  £iie.  There  are  also 
bigber  appointmsnte,  with  solarias  np  to  ^8800.— 
H.  F. ».  . 


wonld  be  wiae  to  lake  ap) :  ! 
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J.  H.  DaTles,  3X>8e. 
8907.    PlockorWooI.flnttIngIlMihbie,p,  23. 
snse.    Paper  Paste.  23. 
amt.    Mon-AbnibMit  Hatarla],  23. 
tiXli.    Bales  tar  Obolr,  2t. 
32382.    aiabea,St. 
SeSSS.    OattlBg  BtaelDlwis.  2*. 
31385.    Yarmooth  BoD-.Westers,  M. 
SSSSe,    dotre-biiaid  Boat,  24. 
323«3.    Lnal.Sl. 
3H01.    Indigo  BellniDg,  £4. 

32008.  L.  and  N.  W.  "  BiooBtcr"  Itaoinaa,  p.  127, 

32B0B.  L.  snd  N.  W,  CwBwall.  ImT 

SStlO.  Q.  B.  7(t.  Biurine,  127. 

32314.  Ballinir  Boat,  127. 

•*"».  igrionltaral  OhauiiitrT,  127. 

~  polled  Bras*  Badiieid,' 127. 
-"-r  OlaaaiDc  and  BamaUng,  127, 

^ ig  Banga  Boilar,  127. 

ia  ssw*"  "••"■"• 

32U<.    Halt^ting,  128, 

^7.    GiTilSarriiMBiBsilnatJoii,  IS, 

32681.    Attiltoer,  12s. 


swat,  BhlpHaa 
3282T,  BpiaiedB 
■WE8.    Batter  01 


QUEKIES. 


(hanld  ba  RTMtly  obliged  (or 
in  calonlate  the  eiaot  amoaat 
.  Is  there  any  pqblioatioa  nm- 


[32980.]— I^eathar  StrMplDB  for  Ohairc— mi 

any  rsadar  inronn  a»  bow  tha  Londoiien  nkake  Itsthw 
strappiag  sooh  as  is  ased  for  moroGoo-aorerad  ah^nf  It 
ia  not  pwsil  and  tamed  orar  oa  oalloo  as  aome  U,  bit 
simply  taned  orer  with  the  raw  edne,  asd  beinc  aa  Ukk 
I  ■hoold  like  to  know  how  tliay  do  ft  so  trae.— W.  H.  W- 
fiheffleld. 
[Smei.l- RleetrlO    Bella, -I   han  made    annil 


ifolly.  __. 

diitanoe  of  80  yar< 


■  (1  unit),  and 
L  London,  how 
it,  of  length  at 


«  of  tbe  HI 


a  larger  bell  eltiigitliw. 


orklromlO  p.Bi.tiU7 


stream  oE  pari  Bed 

Fill  ani 
thUf- 


■alphurio  ac 

log  tDnu  OMMtj  dirty  brown  inau 
oae    say  wliat  imparity    is  prei 

[32M8.]— Bt«ain  in  Small  Boat.— Bmill  iteam- 
«i^:ines  are  noir  bo  geDuuIlT  Bmplojad  Lhat  1  ihoold  t^lnk 
it  wooldaot  beeitber  dUflcolt  or  oipensiTe  to  ose  one  in 
a  sosll  plaunra  boat,  lay  a  yawl  20  or  soft,  long.  Hy 
Ida  wonld  be  to  make  a  small  engine  and  boiler  able  te 
drire  the  boat  at  least  aa  fast  sr  nor  aari  wgnld,  which. 
togetbarwttha  pair  o(  paddls with  their  bois.  fitting  OB 
tiM  gnawale.  might  be  easily  aed  raadtly  phued  In  tlie 
lua^  and  a^a  reoKwed  to  ase  oara  when  desired,  Abt 
arm  wbo  would  snpply  Utah  an  arraagaBssnt  at  a  ssuU 
ooat  wnild,  doabtlw,  lia  largely  oallad  apon.— Aodaudb. 

CnM>.}— Bronaa  Tea  TTm.— Wonld  any  aarraspoB- 

pnness  of  olsaalng  and  rabronilag  the  abore,  wbiob  has 
beeo  BtBBding  in  a  damr  ~' —   — '  '" *' — 


.  I  magnet  (oiretiifir,  the  bj 

Blsotrio  thief  alan 

mt  a  battar  Mil  (o 
a.m.  daily  P-BlLl. 

[33982.;)— Bleavine  on  the  Baok.- 1  shonld  ha 
mnoh  obliged  if  any  readers  ooold  reoommand  aomeiimBle 
appaiatasorButnodtoiueiantthe  writersleepinitcsiui 
tHok.  a  position  whlsh  hit  medical  ndiiser  sayi  Itlsiwy 
desirable  he  ihonidatoid  p— Bacbblob. 

[32963.]— Spherteal  Aberration  of  Objeet- 
alaaaaa.— Will  r-' * j— ^:3_  .- 

mere  handwork  of  working  tha  glais  is 

but  what  li  desliad  It  to  know  how  tiie  Bpharical  abana-  .;- 
tionia  oorrectedi  for  no  matter  bowwanlly  tbaeanitf  :* 
are  oommited  there  is  a  mldBal  eorraBtloB  wUife  haa  la  >^ 
be  marked  only  hy  "  local  toBohca."  BBppoee  wi  ^  r- 
Foncaalt's  mottod.  how  are  irs  to  find  BpDB  iriial  set  '•; 
of  the  four  sarfaoea  the  "ring"  beionirsf  fiothlngiewf  sc 
koowledge  of  a  teohniiial  charutar  has  bean  jiibMihai  ii 
iiuDe"Pntaal'iI>ioptrio"  In  1820.— Cl.ABX>c>8nBU>fc  J.- 
[32931.1 -AntaTdrldBB.— Hugh  Clamanta  In  Mtr  '- 
(llllS)  speaks  of  and  notates  aoiAo.beBioie  ankrlriaa  :-^ 
aod    beniominnamio     aatiydride.     Are     tluaa   Mrile  «c 


tanding  in  a  damp  plao 

I  (Bllol  little  Teidlgris 
[n87D.]-Bolld  Stenidl  Ink.-Wltl 
me  with  lasmotiont  tor  oakiBg  r  —"-> 
water  ooloor  that  will  be  ehtap,  n 

[S2S71.T-OIia 

SdnSbaSap" 
lag  of  that  age  ai 


ilid  stenofl  Ink  or  a 
in  aeakef— Tos- 


at  or  Oak.— Is  there  any  sasana  of 
o  theee  woods  whea  aearly  100  years 
point  whathac  tha  besais  ia  a  boUd. 
leSBDt  or  oak.    II  wia  formerlr  aai^ 

, tfonsb  ThafeanTatytewoMiwalia 

ha  beaiBa  thoogh  msny  batnean  them,  and  I  am  told 
1  nidara  rara^  attach  thalc  wehs  te  oheaaot.   VoaU 

ateognatao  scar    If  so.  what  are  the  peooliac  ohaiaa- 

tailaUia  of  saehF— Hbbbwabd, 
[S197S,1— Oraftine    BtaoUnsi.- Ia    the    art    of 
ratting  stoeldngs  extinfltf    A  iadj  who  has  aanffal  p^ 
I  dlk  stooUogs  reqniring  new  fest  wUl  be  glad  to  hear 
i>wtodottaaaB.-E.J. 


[a2B7«.]—BlieM-Bte«L— Could  any  eon«ipand«Btln 
-jrm  nw  Bow  the  scale  eaa  be  remored  from  sbeet-atae 
othenriHUuBhythaBaeof  ecddf— 8.  J.  K. 

[ng73.]— aarbon.- What  is  the  beat  Biethod  of  eoa 
Tanlng  eoke  dnat  or  powdnvd  eoka  iato  ham  oarbor 
paDailsfortbeelaotrtel^'- W.  E. 

[32873.]  ~4rindBtonB  for  Baiora.- 1  bear  tha' 


kindly  say  it  this  ia  lo,  and  wbat  tbeyat*  oompositl  of  f- 

[32977.1- Indelible  Ink,— nrrsooiaUaiepaitlhaTe 
beea  trylag  to  make  an  Indeilbla  ink  from  aBillae.  After 
nnoaroaa  fsUarat  I  swoaadad  in  maldng  bb  ink  from 
hydra&lazida  oC  aalline  and  gnm  araUe  ia  obs  soiBtloB. 
asd  terroi^aiilda  of  potass  la  the  other.  Aa  aoon  as  theee 
BolntioBa  are  mixed  uay  form  a  thlek  fabatanea.  whiefa. 
when  stsoeed  on  Unaa,  &a.,  won't  waah  ont.  This  iak,  so 
tar,  lsgoadeBoagh,batltgataabcawnf>h  shade  aad  doea 
Bot  look  well.  I  tried  the  redpe  giTen  In  Vol.  ZZTU., 
Ho.  esj,  p.  ITS.  Intel  tha  greatest  care  in  w^hing  tha 
cheminals,  ko^  and  am  SBre  1  got  the  onea  mentkmed  in 
the  redpe,  as  I  got  thtu  tien  luaohaster.  ttotwithstand- 
Ing.the  Ink  Isandlnre,  owing,  Isappoa^  toa  miapriat  in 
tha  redpa,  Wh*B  mixed  this  ink  Is  Bot  a  graaalib  Bald 
bat  a  yellowish  hnwB.  It  does  Bot  tara  a  dark  bine 
whea  pat  into  soap  and  watar,  hut  washet  out,  aioept  il 
ba  heated  Snt.  and  then  it  tanit  aa  Bgly  faded  bloe. 
There  ia  bb  exoeliaBt  Ink  made  Ity  Blaokwood  in  two  pre- 
paratioiit,  oaa  aoiliae  aad  the  other  a  piakish  hint. 
Ttaia.  mind  with  tha  hydro^lorata  of  aailine,  torBU  a 
beaaUfal  ink,  but  it  woa't  itaad  heating  >  but  that  ia  no 
matter  aa  12  honra*  axpoaore  to  tha  air  renders  it  fait.  I 
■hoatd  be  a\uA  obliged  (or  a  hint  as  to  the  oama  of  the 
reoipe Bot  sBoosedl^,  or  anyhint  ob  w*»Wij  an aniUna 
Ink  (or  stamping.- TnoiiAB  wiLeov. 

[32978.1--WlioeI  Cnttlng  MaoWne.-Wiil  obt 
bdaad,  "Z.  X„"  who  seat  the  drawing  and  detcriptioB  of 
a  wheotontting  maahlBa,  pletea  tead  a  few  hinta  about 
oatUng  tkew  or  diagoBtl  teeth,  BBd  say  If  yoa  hare  to 
twlat  thetool  aakaw ;  and.  if  to,  bow  wobU  the  strap  tnn  ? 
A  law  worda  on  Baking  llie  tooli  wonld  obiun,  Wonld  a 
maehinelikB  the  drawlDn  do  for  a  wheel  2tt.  ffiu.  dia.  t 
The  height  would  be,  d  oourae,  aooetding  to  height  oE 
sUda.-X.  X.  X.  I. 

[32079,] —Eyevtooe    for    Teloaoopo,- To   Ma. 

„— Oaa  yoa  Intonn  me  how  I  ouimakeaQ  eye- 

ilearope)  so  as  to  otillte  In  Iti  eonitnutioa  a 
ii  )in.  toons  f  Tha  power  oE  aycpteoe  to  be 
«5  (IM  to  U^  of  0,a.}.— A.  8BUB. 


y.thnai 


,1  thay  Mtr 

of  Aibydrtdta  "  aeia'Kc 
bydistfflatleB  er  tthN.  V 
looDlains  thtdta^Jf 


that   whleh  i^llta  n  hi  , 

^Bd  bentoie  oildet.    Or  Is  it  a  mlxtate  (d  ite  ta*J 

BBhydridaar— OnmaFoo.  i 

[S9M3.]— OaluM*  «ad  CMIOOlnc-— Win  "  B.  H.  J.*  j 
or  HMna  ot  oox  friaadsasy  whathar  it  la  pratUaaHtlM 
diiide  a  dooble-hladad  paddle  In  the  oentrB  of  ahaft  ad 
__._  ,.  _,.,.  _  ,gjf^  fg  otiitr  aniteUa  IoIbI,  so  th-"  ""^ 
tat  at  aa  bd^  to  BToid  eatoaing  s( 


salUog.    ItaooldbentadhiaomtehaicdtatMtgfw 

rtsgail-HMdaebe  in  the  -Vatar.-EaTiagBS 
toleamto  swinleemmeBosd  aboattwoyaanaiMS,! 
waaalwaya  nrenntad  by  a  ditwatsing  hsMlaelis  asa 
aa  I  aataiertbe  water,  whleh  gently  laatad  US  » 
day.  I  hare  entered  the  watar  In  Tadoot  iiai*-( 
luad-Bnt,  (eat  bit,  sUaw^s,  Ae.,  bat  alw^s  wtti 
saan  dlstre^riag  reaalt  oooseqaantly  haie  not  baa  i 
to  go  iB  tha  riTar  mere  than  foor  or  Atb  Hmta  diilagi 
lOBiBur.  lam  nowlBywiot  agB.aiuIslioBldTmrna 
like  te  prutloe  this  eoeilBg  seasoa.  IE  any  nadar  ■ 
giie  ma  adTisa  that  will  be  otefBl,  I  shall  fad  H 
giatatBL— J.  N.  B. 

[32987,]— 'Wator  Ooloor  Bojtea.— Oaa  a^  a 
apoBdent  giro  ma  any  iB(<^BiatlaB  ai  to  tlia  eo^RM 
and  the  method  of  applyiiig  the  wh'**  *— *■ — *"""  " 
il  used  Inside    nolat    wMer^oloa 

[32988.]— Books  on  Botuir-— I  beg  t 

Prootor  and   "A   Fallow  U  tha    Bey«[  1 

Boidaty"  (or  reeommaodlw  me  hooka  an  ftologr  a 
time  ago,  and  Bow  ahookl  be  mnoh  obllgad Itthvel 
Inrom  ma  what  are  the  best  Ikoohi  •--■'--  ■^-'-  -* 

wild  floweea.    I  ba*e  only  OUrar'a      ^_ 

tary  Botany."  and  had  tlioBghttbat  Hoekai'a"8laa 
Flora  of  tha  British  Islands'^waa  what  I  waaltd,  I 
Bnd  It  it  OBt  at  print,  with  no  proapeot  o(  anethw  •■■ 
bring  pobllahed  at  prtasBt,  althoBgh  most  oltta  h 
sdlefs  ot  whom  I  haTa  inoiilied  tuj  Uwy  an  oUaa  ■ 
tor  lt.-E.  II.  M. 

[3388B.1-DlmMUlon*  of  Tank— A  leak  laM 
(OmoflhatnistiuBataeoiMia  aUsetlajliaaeWri 
the  top,  Utsst  in  diameter  at  the  bottom,  aadfMV 
parHBdianlar  depth  at  the  oaatia.  WiU  son*  d  -^ 
Toidars kindly  toterm  ma  by  what  rale  auoftkal 
mediate  dlaaietata  aaa  be  aasarataly  tonnd  mf  el 
toot  In  depth  p— Oabsb. 

[SaSM.l- AJabaetot.  to  Polialt.— Weald  swj 
"  onn"  kindly  Inform  Bie  how  to  polish  an  alalBv^ 
slab  f  — BOTBWBii. 

[3S991.1— Kiln  Blast.- WOBid  aay  ptBetieU  la 
ottbe  UvoBABic  klBdly  iBform  me  howVnW  a  1 
twTaBtilatlBgakibiaboBtKOR.iqaankgiTlBgdim  '' 
and  where  to  be  plaeed,  aad  obllga  P— A  Doan  It 

[II99a.]-aold  IieaC-I  shonld  ha  nweh  BtOasf  ' 
any  reader  woald  iBfom  ma  how  to  haadla  gcU  Mr 
ont  it  to  the  leqalsite  miae  for  lettering  batJ,  aW 
too  mnoh  waataP  I  waaU  nearly  a  lAelelaat  to' 
letteriBg  pieos.  Abo  bow  to  pnt  gilt  letlssa  m  ^ 
paper  or  other  oolaared  lialng  papers  of  beelBP  M 
alb>  the  best  way  to  tub  oS  the  aBpacflaeas  gidd  P— I.  i 

£32993.]- Hnaloal  Boz.-Caa  any  taalar  tUg 
telling  me  the  oaaae  ot  the  dligrasaMs  janiag  asis 


, r-St  anytMag  BO  stoe»l ' 

ra  that  I  bad  a  tlist-mto  talesoope.  hat  aaw  I H I 
■taken.    OnthssdgBotthalarga  gtulhaiBb** 
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.    When  I  look  At 


ot  tbe 

.-„«.    It 

ifaonld  tha 


umlitj— thnre  mm  do  ocJobt 

«  placed— ons  □>»-  the  urepieH.  ms  wun 
I  gtim,  M  when  f — Timro™  TB1.I. 
IiimineUiiiK  Tin.— I  ihould  like  to  knon 
imftTntl  tin  white,  or  paint  it  to  look  like- 

leaoIklnK  irlth  Snlphnr  Tnmei.— 
fttroet  ao  appuatu  lor  omtng  mlphar.  «□ 
e  rtrinESit  tSecti  ot  blnehlng  poeiibia  t 
ftetiog  T«fT  powerful  blaaohlng  wonld  be  ot 

plsnlnc  'Wheel.— Will  anj  klod  triaod 
igh  to  rfre  me  a  dooription  ot  tba  aid. 
onlnc'iilieel,  aad  how  it  wu  worked  f- 

hoilOgT»pli.  —  Will  "BpeiaTi"  [SBWe, 
help  mfl  f  1  hate  cotmtnctad  a  phonop^ph 
blinder,  oontaiDiDH  S  tbrsidi  Co  ineh.  and  a 


W.  H.,  CUford. 


B  a  Utile  pmil^d  how  t«  labrioata  them  witb 
Hnd  that  if  I  muke  boln  ther  get  fllled  wil' 
la  reader  ol  the  Uicumid  flTe  adrloe  r- 


[S3013.]  —  Wood  Oattlns  Maohinerr.  —  How 
Danv  laparfloial  feet  olplankloc  {Botteh  fir,  red  or  jsltow 
pine)  will  a  aiimlaT  mw  oat  op  par  hanc,  or  a  dar  of  tan 


)  performlns  tbe 

a'infnuM.'  What  ii  uia beat 


:.'a™ 


e,  andHTUheiuaoneartwadlipl 
4  nanlte,  it  ha  Aiea  point  direot 
bow  r  1  ehoBtd  alio  Ilk*  to  know 
th*  erUudar  araalr,  at  I  and  that  In 
srlindar  it  alwafl  lUiki  into  the  | 


wi«iti£Bamar^.  Voou.  ~    * 

T«o»it  of  HercUTT.— Woold  TOOT  valatd 
.  "F.  a.A.  8.,"  ot  Ml.  PrDoior.  kindlr 
the  lormala  aied  in  the  SmHeal  Jlnuaoe, 
liwthe  tiiBB  of  thetraniitat^anadlitaBt 
:hT    In  the  bnAattad  tai^  I  am  muh 


[urlue  Charce-— Ob  ttidh  imiilna  a 
Howadhii  wifeaeharnonliteprMcrtj,  to 
Mr  nin>ott  In  oue  et  bi»  death.  The  pro. 
I,  and  her  intereet  U  onlf  good  whOat  bar 

ml  banadt  to  aul  thair  latent  in  the  pr» 
I  tnutea*  to  the  BtRian  aitiolea  ear  do, 
nuant  leit  thef  ahoald  htama  llabja  for 
iri*.  UadarthM*  slramitaneaa  tlia  wif* 
ra  up  all  dalmi  to  her  dtarga,  and  1  wtab  lo 
a  legally  do  ao.  or  bow  eha  can  maaat*  to 
iBiband  thtir  latareat  in  tba  land,  f«  were 
Id  wHh  ber  ohnva  in  proipeetiTe  it  wonld 
Eia  to  the  bnjer,  and,  of  oonrie,  mneb  leaa 
lined  tor  it  bj  the  edler.— Oil  WMO  bam 


afe  Worklns  I>okd  of  Timber.— 

nipobdeqt  giTO  me  a  role  in  elmple  arith. 

Stha  load  that  maj  be  otel  j  placed  npoo 
0r  8b].  Hoan,  and  eappottad  at  eaob 
Mt  apart  f-n.  D. 

•iMIlam  Plate.- How  eonld  I  ooittroet 
ta  neb  u  Died  In  Mr.  B.  Babi"»'«  ~i™-i. 
•d  In  the  KvsuiH  UicBAno 

y.— I  ha™  made 


frettrrood 
HI,  which 

iir  iDian  on  gmud  glaae.    Woold  bdt  ooa 

ma  UtiiiB  oommon  bni  woold  be  eafflalent 

"   pnrpoaea,  or  ihoald  I  reoDln  a  sonbina- 

■,  aa  le  ganerallr  niad  t  A  bint  or  two  an 

lid  ha  thanktoll/ noalTad  l^—A  Hiea- 


[3901*.1— OODOU.— I  ban  a 
long  aprlna  ooUed  epiiall^r  tnalde  • ..  _  «_, ....  »- 
tide  ot  which  it  a  polotar,  traTelUng  along  an  : 
weighinE  down  to  Mb.,  It  bean  a  name  engi 
"Aterrl  Improred  iprlog.balaaee."  Of  tba  flrtt 
Botcbei  an  the  icale  tbe  pointer  takei  no  aoooon 
b«glni  to  aot  at  tb*  third  ponnd,  telHlT  ihowliiE  that 

poDDdi  ar«  waiclwd  initead  oE  oB*.    It  I  tmnd  the  pc 

than  it  baeomM  wrong  again  m  tlia  weight  «MaM>  tan 
or  more  ponndi.  At  preeent  it  la  oontct  with  waigbti 
beretid  lOlb.  IbaTeape(i«>lft,andltBeemafaeebandBn- 
injored.  I  wtdi  eosia  frleod  to  teU  mo  how  to  rwplat*  it. 
I  feel  «re  there  it  an  mtj  way  to  do  ea.— B.  B.  F. 

[3301S.]— U Id Ing.- Would  enj  reader  b«  eakindM 

laort  loitable  kind  ot  wlndinit  engine  for  deep  ibalu  end 
Urge  ontpntiP  2nd.  Whioh  do  jon  oooaidar  the  moat 
Boiteble  Innd  of  windiog  ropci  u  regard!  lafe^  and 
eoonomjf  Ad.  Oir*  a  defolptioD  ot  the  aottanltabla 
kind  ot  drmn  and  pdUct  tor  roaad  wirs^opea,  tlie  mlBl- 
mna  ill*  ot  eaali,  aad  the  leaat  angle  betwan  tha  dmu 
and  tba  pidla}  taqnialt*  tor  aafatr  and  eoowimr.  4th. 
Deaoribawbat  Ton  ooniider  tbe  meet  oSMent  appdratna 
tor  the  prerentlon  et  am  winding,  and  alao  for  tbe  ini- 
pentlon  ot  tho  load  in  ihalta  in  oaae  ol  the  rop*  hteaktBg. 

[33018.1— NiokeL— Wonld  r™  klndlr  inform  ma  bow 
to  prfipara  ammonio-ealpbate  of  nickel — aln  aamoBio. 
oblortda  ot  niokel  t  Mr.  Spragna  ea^i  in  a  back  nombar 
that  platlnnm  deeonpoeee  the  eolation:  doee  ba  naan 
thata  platlnnm  wlr«  eapportiiig  tba  artiiilea  to  be  plated 
will  dMompoM  the  aoladonP  Can  Jos  t«ll  ma  whn« 
betuUna  can  be  oMaloed,  alio  tba  aDnioniD.«nlphal«  of 
niokal  in  qoantUj  f— Fanx, 

[MU7.]— TnnlDIt  the  Tiolla.— I  hai*  oommenead 
the  atttdf  of  the  noUn,  and,  aa  Im  uaoal  with  meat 
baglnnar*,  And  tha  flnt  diflonltf  to  aooiiit  la  leamlmr  to 
tnnait.  Are  tb«f*  any  aotatUu  rnlii  aitant  for  toning 
it  otbar  than  that  which  appeare  to  dniand  odou  tha 
impreeiion  mad*  npoB  tba  mndoal  aar  bj  tb*  ec 
ot  tb«  atiiagi  In  Etba  T  Oaa  alao  anr  raatha 
be  gifOD  b;  tbe  aothori^  ot  wbtoh  th*  harmoi 
Uon  of  tlio  atrlage  in  Atb^  wb^  In  tone,  can  1 
afflrmad,  or  Ii  tba  powar  to  apnh*Bd  tldt 
*'^™a  paraooa  and  not  in  otiian  r  How  mu  tAO  maaicai 
be  beet  eolUTatad.  or,  to  *p«tk  phcMwIo^aallT,  the 
la  ot  taa*  b*  beat  derdopad,  eoaa  to  r«dar^*aB*r  and 


.  roadere  of  the __, 

latiw  eonaotlj  toe  tb*  foUowlnc  (gtrlog  the  modni 
opaniidl).  eo  aa  to  form  a  !>»  ehM  agalait  (ha  nokoB- 
log  of  my  •nploj«r'i  agent  T  I  eogaga  to  do  aoma  axoa- 
HUlag  aooDidlng  to  Uw  faUowtaf  dtnamloaar— Tha 
narpaadknlar  d«(h  hi  th*  oaatra  &  to  be  17  (eet,  tha 
ShuMtarattha  inrbae  la  *H  Ittt.  and  tha  dlwMtar  at 


mente  (lSlnnamb*r)u*toli*i 
eadh  pflrpflo^' — ' —  ■ — '  *— ' — '' 
teet  willbe 


I  made  on  ^a  oampiatlon  ot 


EiUTjiioa. 

[S301B.1— SpMtnwOOP*,— Win  Vr.  a.  O.  Banraid 

(letter  lUlt7)  eipUla  what  an  IntarraMng  apaotroaeopa 

la.  Pt>bap^tao,hawllIaiplaluwbatlamaantbTdifferent 

,  orden  of  tpeotim.    I  trat  h*  will  ha  nrr  plain  la  hla  da*- 

;  I  crIpttoD,  eo  ai  to  b*  nndantood  hj  ^— lotfouj 


the    aawan 
r  Dr.  Frukla 

atnCioaf  Any  iDformatlDa  aa  re 
Dood,  and  natnre  of  ■□baoil,  beet  V 
aa,  will  be  thanktnllT  reoalnd.- W*i 


rranoh   rFoliahinK   Violin.  —  Will 

Dlina  cannot  be  Fnaoh.poliabed  inatOKl  ot 

lolini.- 1  ban  four  Tlolioa  aD  In  good 
r  »adar  tsll  me  which  la  bi  beet  maker  and 
■  17  Ferrr,  Dablin,  ISDSi  next  is  bj 
le  addreit  and  data  an  illegible :  another 
dnat.  the  addnie  aleo  illegible,  bnt  tbe  dete 
:  another  bj  Aug.  With  Oleer,  manntao- 
diehen.  In  th*  Baion  Toigtlaiid.^Aif  Ou) 

le  photographer 


[asoaj.]- Laoqner.- Tnil  any  i 
theUoqner  oaed  on  r'— ■—"■-'— 
oompoaed  of  P  I  bi 


model  I  i^efa  to  laovua 


hoto  Vamiih.- Willi 

mnlah  la  need  ou  pbotoB  J   _ . 

1 1.  J — u, — 1_  ,  pbotograpber"a  pr«ih  tor 

J  ■■j^  Imigbriin.wlda, 

-  -aa  wonld  dleeoln 


tTaniabed  millboard 

tba  preai  being  beatcd  br  gaa ' 

pap«  niniih,whloh  ia,Illi     . 

lotograpUoTamiah  will  notdowbatnmlBh 

limlphide  of  Oarbon  Teat.— What  la 
I  in  tha  ectlmathm  ot  aolphnr  in  iron  aol- 
thta  teet  r-B.  W.  H. 

bidlu.— I  aboold  be  glad  to  know  how  1 
■prlgbt  aeat  In  the  aaddle.  I  ride  a  good 
Eut  I  lean  too  mnoh  on  one  dd«.  How  isn 
■f  I  hare  tried  lengUanlng  one  etlrrap 
)falNliDBOomforta^.-0.  §.,A. 
Ittffll.— Woold  aaT  correepinideat  teH  ma 
*a*cl  talta  for  poUddng  knife  btadaeF— 

■bpntUnhif 


feAeit 


I,  prsrloiialj  11 


lininz 
d  with 


nnleattona  hitended  tor  tbia 


PEOBLEll  CCCCXXVr.-Ei  H.  M.  Fail 


ANBWXBS  TO  COKSSSFONDSZTTS. 


1.  Write  on  one  alda  of  the  pipK  onlj-,  and  pat  dnw- 

tltlai  to  quiieL  aad  when  ajuwering  qoariea  pat  ika 
■nnben  aa  «^  ai  the  tltlai  ol  the  aoerut  to-whish  tha 
repUaa  refer.    S.  Ho  ohaif*  ia  aada  (or  Ini 


po(t.    8.1 

UMlditor, 


.BCtniki.  t.OomiBerBiallettaB.erquMiaB,ar 
irn  not  iaaertad.  S.  Bo  qoaattoB  aaldngrar  aiaea 
eciairttfa  laformatloa  ia  aaawni  femgh  tha 


TbefOUow 


A.  Koarou.— J.  Xppi  and  Co.— a.  O.  Soborta.- W.  R, 
Birt.— W.  fl.  Tiaiia.— H.  Homcaatlc— J.  and  S. 
Qnoe.— H.  0.  Kbj.—O.  S.  C— W.  B.— Aronrlooi.— 
A.T.— Oollold.- J.  8.  T.— K.J.  D.— W.  D.— J.  Leiria.— 
A.  F.  0.— O.  L.  P.— Ja«nilo  Teleeoopiet.- P.  O.  Tolo- 

&e1ine  —  Porcf  I.eaka.  —  A.  B.  H.  —  Try  Aiem.- 

— W.'  Qorie.  — A.  Wooliej  'fliaoklook', -   "  ■'    '    " 
Edwerd  W.  Forwll.- X.  X.  J      ' 


1    Blldc 
:Iow,  Sonthport.— Fred.  J 


la  — H.   p'— Mota 


^.— Jeck  Straw. 

— C.  O  — Wm.  Aahnrtt,— F.  Baker.— Ohromo.—Springi 

Brmnchlnoe.— Kant.— B.  Birch.- ■-     "■-'--^- 

— T.  mtcheeon.—inctionwr.- Oh 


.Distoaio. 

Oha-  WhuJey.— EcEliah 

F.  R.— K,  L.  P.— A.  A.  Watkina.- AritEme. 

Koil  Igaoramoi.— Oheatar.— Jepepj.- P.  T.  J. 
A.,  HanrQU.  (Pleaa*  end.]- W.  Wkilui.  {Tluab  loc 
Tonr  oonaratulationi.  OontJnao  jonr  praotlaal  repUei, 
and  we  wUl  look  after  "  th*  grammar,''  thongh  wo  aaa 
Terr  litll*  to  eorraet  H  ret.)-0.  A.  (Any  oauHo  pt» 
Hratloa  whlob  will  not  affeot  tha  ooUxir  naaa  wUl  do  i 
tor  inatanoa,  a  aatninted  enlatlOD  at  hydiato  of  aodian 
otpotaaalBm.  We osnot  gin  tha aambara and  datea 
at  the  apaoUoatianB  aakad,l>nt  a  good  ahatraet  irfH. 
Ztusato  a  waa  rinn  br  a  oorraapoadant  la  latter  tOOS. 
p.  177,  o(  VaL  XX.,  Oot.  SO,  1S7*.)  -Kifl»  Oamt.  (A 
good  tnlm  on  th*  nfajMt,  entitled  "Tho  Amatnr 
Bindmaalar ;  or,  Hlata  on  Amaiing  and  Boocfaig  tor 
Variooi  Inatenmenla,"  ma  oommeneed  la  Ho.  017, 
Tol.  IX.,  nod  oootlnned  in  aabaequNit  nnraben.)— 
Ftoni.  (WiiU  Lockwood  and  Oo.  tor  acatalofae  ot 
their  "Weala'a  SeHai.")— T.  D.  J.  (We  do  not  kunr 
whatytn)  mean  by  "  botaaio  beer;"  namsroBa  recdpaa 
lot  bwtal  and  otbar  bean  appear  la  baok  Tolt,  aea 
indicM.l-E.  J.  II. T.    (3™"Tri8fal  Notoa"on  p.ffig 


(Tlie  n; 


HeloT 


(Ton 


,  London  diroclory.    Than  i>  a  good  ono 

at  Lambelb.)- Pan.BCB  PoiiTT.  (The  client  can 
demand  tba  drawlaga.)— Aitunni.  (It  haa  been  pro. 
poaed  bflfOn  to  adopt  adoh  a  lobama  aa  joa  aonaet,  out 
tar  maoT  laiaiiiia  It  wonld  onlr  be  anooaaital  In  laolated 
InataasK  Tbe  npUaa  ate  tsi  tba  beneat  ot  th«  givat 
lottharaadwi  aa  wdl  aa  the  lodiridual  querM 


addreaa.)— J.  P.    (Yonromlircj 
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of  a  capitalist.)— NEitvoL'S  Chip.    (A  bealthy  action  of 
the  Btoniach  and  bowels,  ni(>iital  and  bodily  relaxation, 
and  aboTe  all  exercise  in  the  open  air,  are  the  desiderata 
in  caMe  of  nervou#nef>8.    Alcoholic  liquors  should  bo 
aTolded,  and  simple  toniof  i>uoh  as  quinine  may  be  taken 
—preferably  under  medicnladrice.)— Urt.  M.  IIavkrt. 
{You  had  better  advertise  in  the"  address  "  column,  but 
it  if,  of  course,  poi'sible  thtt  the  correspondent  who 
replied  may  not  now  notice  your  announcement.    We 
have  no  other  meauA  of  placinfr  yon  in  commnnicataon 
with  him.)— Boot  MAVurAcrcrRKB.    (Sereral  recipes 
for  blarkiujgr  appear  in  this  number.    We  know  of  no 
preparation  that  will  give  a  polish  without  rubbing.    2. 
Nothing  that  chet*ks  ])erapiration  can  be  bonefloial,  and 
the  remedy  for  the  unpleamntness  you  complain  of  con- 
sists in  frequently  waihimr  the  feet  rather  than  the 
application  of  any  acid.)— Hfbculks.    (Leroy's  is  the 
beet  we  know  of ;  sec  their  adrt.)— Boht.  (The  Secretary 
of  the  Admiralty,  but  that  official  has  reoeiyed  probably 
a  doxen  plaiu  of  the  kind  per  day  sinoe  the  Yanguu^ 
founderrd,  so  that  he  is  pardonably  incredulous  by  this 
time  about  schemes  which  "persons  think  are  new 
ideas.")— Saul  J.  Roc.  (No  words  were  eyer  written  to 
it.    It  is  what  it^  name  declares  it  to  be— a  march.)— 
8.  B.  G.    (He  died  suddenly— at  least  so  we  were  in- 
formed. His  latest  oontrilnitions  were  not  of  a  character 
to  render  the  adoption  of  his  signature  adyisable,  and 
your  request  seems  a  peculiar  one.)— Enquirkb.    (We 
«annot  piye  orwrite  an  opinion  as  to  the  commercial  yalue 
ol  articles.    The  fairest  way  would  be  to  submit  the 
glass  to  an  opticinn.)— Pkbblb.    (Mr.  Lancnster  gaye 
full  directions  for  polishing  pebbles  in  reply  28681.  p.  19, 
No.  625  (Blarch  16,  1877.)    Formula)  for  solutions  for 
Kold  plating  are  given  in  numerous  back  vols.    Many 
new  subscribers  like  yonrsf  If  who  write  "  please  not  to 
refer  me  to  back  yolumest  o^  I  have  not  access  to  them" 
seem  to  forget  that  tho  back  numbers  are  to  be  pur- 
chased separately,  and  that  it  is  unfair  to  expect  us  to 
re-ooonpy  yaluable  space  with  old  matter.    New  bub- 
soribers  should  obtain  the   numbers  containing  the 
indioes  to  the  ]^t  dozen  yolumee  and  they  would  pro- 
liably  be  surprised  to  find  on  how  many  subjects  they 
can  obtain  information  at  the  oost'of  a  few  pence,  with- 
out troubling  themwlves  to  send  queries  which  have 
been  asked  and  answered  over  and  over  again.)— Obb- 
«oaT.    (Further  particulars  are  given  respecting  the 
nierophoBe  in  this  number.    Tonr  first  query  can  only 
sppear  as  an  advt.    Probably  BtanlsTi  Tolnaui,  or  some 
cithe  other  advertisers  of  such  apparatus  would  supply 
joor  requirements. ) — Ruach.    (We  cannot  recommend 
joa  to  whom  to  apply ;  Mveral  such  advertise  in  our 
oolnmBs.) — Spbihos  Bbavch  Iircc.    (Instmotions  for 
maUng  soaps  appeared  on  pp.  320,  306,  327,  241,  and 
46B,  VoL  XXYII.)— ScHOLA  D.    (An  aphlogistic  lamp  is 
one  in  which  the  wick,  of  platinum  wire,  is  kept  con- 
stantly red  hot  by  the  slow  oombostion  of  aloohol, 
heated  hj  the  wire  itself.)— D.  W.  L.    (The  first  oanal 
recorded  in  history  was  that  dngbv oraers  of  Sesostris 
(b.o.  1500)  which  connected  the  Nilo  with  the  Red  Bea. 
It  was  reopened  900  years  later  by  Pharaoh  Neoho,  and 
again  about  300  b,c.  by  Ptolemy  Philadelphos.    It  was 
finally  abandoned  when  Yrboo  de  Gama  circumnavigated 
the  Gape  of  Good  Hope.    The  first  canal  dng  in  Burope 
was  probably  that  due  by  Xerxes  across  the  Isthmaa  of 
Athos ;  the  flr»t  in  England,  the  Caerdike,  cut  by  the 
Romans.  The  largest  rannl  in  the  world  is  the  Imperial 
Osnal  of  Ohina,  821  mile«  long,  with  its  connected  riven 
giving  a  navigation  of  2.000  miles,  and  oonueotlng  41 
cities.  It  was  commenced  in  the  seventh  and  completed 
in  the  ninth  century.)— stkarihb.    (We  hardly  think 
the  industry  has  remained  in  fluoh  a  "  stationary  "  con- 
dition as  yon  say,  but  dnnbtless  the  genezal  adrratlon  of 
gas  and  in  a  still  greater  deirree  of  pwalfin  and  the  other 
mineral  oils,  hA4  interfered  with  candle-making.    Not, 
after  all,  however,  to  buch  sn  extent,  difference  in  the 
times  beingoonsidered,  as  did  the  Reformation— an  event 
which  at  the  first  glATice  might  not  be  thought  capable 
of  influencing  a  triule  industry.    Yet  it  did  so,  for  we 
find  the  consumption  of  whx  randies  and  the  keeping  of 
bees  decreased  considerably  in  tho  sixteonth  century. 
That  this  Biay  well  hnvo  lx>on  the  case  will  be  seen  from 
the  itatementH  of  some  writers  respecting  the  number 
of  candles  burnt  yearly  in  the  churches.    In  the  Castle 
of  Wittenburg   and  its    church  alone,    for  instance, 
35,7501b.  of  waxlights  wore  burned  yearly.)— Mavub. 
<(We  are  not  much  ooncemu*]  abimt  "  si^rns  of  ariBtocFa< 
tic  descent,"  and  have  fouTid  trHncrslly  that  people  who 
prided  themselves  on  thfi  fliiiallnoM  and  symmetry  of 
their  hands  were  unwilling' to  do  mueh  work  with  them. 
That  the  form  and  artion  of  the  hands  and  fingers  may 
frequently  indicate  to  M»me  extent  the  character  of  their 
owner  is  perhapi^  foasfiblo.    Some  interesting  remark* — 
a  few  of  tnem  a  trifle  fanciful,  perhaps— wUl  be  found  in 
a  letter  from  "  Pioneer."  Xo.  1:1509.  which  appeared  on 

E.  212  of  the  E.  M.  for  Nov.  9, 1877.  Your  signature, 
y  the  way,  is  thnt  of  an  old  correspondent  from  whom 
we  have  not  heard  for  some  time.  Curiously  enough, 
we  once  replied  to  him  on  a  similar  matter.  Soe  letter 
9334,  p.  381,  No.  535.)— Flower  Maxkr.  (Artifiotal 
grapes  are  blown  from  melted  rosin  and  afterwards 
dusted  with  powder  blue.)— NoBTHERir  Watchmaker. 
(A  description  of  tho  American  Combination  Lathe  was 
given  in  replv  22008.  p.  438,  No.  537.)— Ai»:noHXKR. 
<Laud  Burvejing  is  Mnrof'ly  to  be  learned  from  *'  simple 
books,"  or  acquired  **  without  the  aid  of  a  teacher."  It 
is  an  important  profession,  and  can  only  be  learned  by 
study  and  practice  und<*r  a  master  of  the  art.  Very 
good  series  of  articles  have  appeared  from  time  to  time 
m  the  Buildinfj  Newn,  to  which  we  refer  you  ;  sec  pp. 
17  to  end  of  vol..  Vol.  XVI.,  and  the  succeeding  six 
volumes.  Spon  and  Co.,  41,  Charing-cross,  publish 
several  valuable  little  handbooks — prindpslly  reprints 
of  articles  that  have  appeared  in  tho  Journal  mentumed, 
but  they  wUl  be  of  comparatively  little  use  to  a  novice 
like  yourself.) 

J.  R.,  rhono. — Your  qufries  are  advts. 

0.  B.  Bmnr,  T.  K.  J.,  J.  K.  W.,  Mapplewell,  Black 
Witeh,  A.  B.  C,  Arthur  Alfred,  and  others  have  replied 
to  queries  already  similarly  answered. 

LnrsBS  by  G.  Pinnington.  W.  Bums,  T.  Bajlcy,  Alexis 
R.,  **  Destructive  Diotillation,"  and  B.  Stokes,  are  in 
^rpe,  but  were  crowded  out. 


NOTICE. TO  SUBSCRIBERS. 

SobsortbAVB  raoelTlns  thatr  ooplas  direct  from  ttM  oflbM  ar*  n- 

iueHted  to  obMinre  that  the  laac  nnmber  of  ths  term  tor  wblob 

:heir  anbaortptlcm  la  paid  wUl  be  forwarded  to  them  In  a  Pivs 

Wrapper,  ma  sn  Intimation  that  a  fresh  ramlttaaoe  Is  nenisissiT.  If 

It  iB  OMtrad  to  eontlBue  tlia  Babaorlptioit. 


•11 


To  DeatroY  Blackbeetlea,  Fleas,  Bukb,  and 

rnMOtM.  QKO  TEaPER'S  WOSDFRFUL  IN8IECT  DBSTROT- 
liTO  POWDSB,  which  ii  »old  In  Tin  Bozm  6d.  and  Is.  eacJi.or 
pott  tnm  for  8  or  14  »Urip«.  from  the  Mle  proprietor*.  O.  and  T. 
TF.SPfe-R,  423  5.  Commercial  road,  London.  K.  The  name  of 
vE  Jl'EB  la  stamped  ou  top  of  every  box  ;  otherwise  none  are 
gennlne. 


TERMS  OF  SUBSCRIPTION. 

PATABLS  in  ADVAKCE. 

le.  ad.  for  Ms  Mootha  end  lU.  for  Twelve  Montka,  Poat-lkeetn 
May  p«rt  of  the  United  Klnsdom. 

Vols.  ▼!..  ZZIL.  ZZUI.,  XXIV..  XXT.,  and  ZXVI..  bound  in 
eloth.7e.eM)h. 

AU  the  other  volnmee  ere  oat  of  print.  Babeciibem  would  do 
Wall  to  order  volwnea  as  noon  an  poaaible  after  the  eonolniiton  of 
eaah  half-jearly  volume  In  March  and  September,  aa  only  a  limited 
number  are  boimd  up.  and  Uieae  aoon  run  out  of  print. 

indezea  for  each  half-yearly  voiwce  up  te  VoL  X.  (eaoept  Vola. 
a..  V.,awlX.)incluslTe.id.eaeh.  Post-frae  lAd.  aaoh.  Osaeafot 
tdndins.  la.  ed.  eaoh. 

*•*  SulMoribera  are  requested  to  order  Osaaa  and  Vols,  tbroosl: 
dbeir  bookaeDera,  and  noc  to  aend  direct.  The  reirulaMaBa  of  we 
Poat-ofBoa  prarent  their  trammiMlon  thronsh  tka  Poat. 


HoUoway'B  Olntxnent  ib  stronirly  recommended 

for  thoeedyar  pptlcs  whcMie  natiiiul  delicacy  of  eoniktltution  forblda 
the  internal  use  of  much  medicine.  The  ungut'nt  nibbed  upon 
the  pit  of  the  stomach  and  rt^bt  side,  stimulate  the  stomach  and 
liver  to  healthy  a.^lon,  and  thn«  neourefi  easy  dliteetloo,  proper 
aaalmilation,  and  abundant  nutrition. 


CHARGES  FOR  ADVERTISING. 


Thirty  Words 


d. 
1    € 

0    • 


fkeot  Papa  Adrertlaementa  ViTe  Bhllllace  for  the  first  46  woffda. 
eftarwaida  ML  per  Una.  Parasraph  adverttaamaiita  One  ahnHpii 
perUneu  No  frant  pace  or  pansraph  adTertfaaniant  taaarted  10* 
leaa  than  Pive  BhUlhxca. 

ADVEBTT8BVE1IT8  in  EZOHAHOB  CX>Lniai-for 

BlneanWorda  .^       ................    1    0 

War  every  anooeedins  Klirht  WctdM^      «.       .•       ..OS 
The  addraaa  la  Inolodcd  aa  pert  of  the  adTsrUaamaat  sad  ohsrsed 
for. 

advertlaemesita  ewst  reach  the  eOoe  by  B  p.m.  on  Tiisailsj  tc 
imrare  Inaertlon  in  the  fenowlns  Friday's  bi 


OUR  EXCHANGE  COLUMN. 

Th«  skarff  ^  £krkeefft  yoHt«»  U  U.  >br  fktJirM  16  uordM,  mnd  64.  /»r 

ffvrry  twttt^ing  8  wenli. 

Scott  RuBseirs  "  Natal  ABCHiTKcnrBB,"  three  port- 
folio volnmefl .  splendid  condition.— A.  10.  Alton-terrace,  Brook- 
road,  Upper  Clapton,  S. 

RiroiiRH  Mbohakio  oompleto,  onbovind  and  dean. — 
T.  Blatbb.  lae,  Eoat'jn-road,  London. 


WANTED. 


W'ANTFiD,  TRAVELLERS  on  com- 
mlsalon,  callinf  on  draper*,  ironmonaera.  sewins 
machine  daalera.  In  town  and  country:  also  on  mulowners  and 
miU  f umifherN.  to  sell  Taylor's  Patent  rrloticm  Oear,  SBs. ;  Twlstad 
L'MP  Bewinr  Machine;  aim  Ptcktneon'ii  Patent  Belt  Pa^^enera. 
liberal  onmmiaslon  in  ofTcr^.— Taylor's  Patent  Sewins  Hachlne 
Company  LtmLted.  07,  Cheapiitde.  London. 


nrO  WORKING  SMITHS— TENDERS 

-1  requirMl  for  FIXIKO  aeveral  thousand  yards  of  close  WIRE 
FENCrNO  iLabniir  only),  Nine  Miles  Morth  of  London.— Apply 
to  Mr.  T.  T.  tsMiTH,  Archiieot,  4,  Circus-place,  Fiusbury.  B.C. 


TflJ  BlUKB^CK    BUlLDrSO   SOCISTTB  AJfJiUAl 
RM0MIPT8  MIOEXD  FOUR  MSLEdOVB. 


HOW  TO  PURCHASE  A  HOUSE  FOR  TWO 
GUINEAS  PER  MONTH, 

inth  Immodlate  Poaaeaaion  and  no  Bent  to  pay.— Amply  at  Iht 
OfBoe  of  the  Bibkbbck  Buildibs  Booibtt,  il  *  80^  Booth, 
amplon-bnildlnst*  Ghanoery-lane. 

HOW  TO  PURCHASE  A  PLOT  OF  LAND 
FOR  FIVE  SHILLINGS  PER  MONTH. 

With  Immediate  PoeaeNslon,  either  for  Building  or  Oardenins 
purpoaea.— Apply  at  the  Office  of  the  BiBKBBOB  PBBBBOLD 
Labd  80CTBTT.  S  and  30.  BouthampUm-boildincB,  Chancery. lane. 

HOW  TO  INVEST  YOUR  MONEY  WITH 

SAFETY. 

Apply  at  the  OfBoe  of  the  Bibxbkck  B ABK.  S  Jk  80,  Boathampton- 
bulldinffa.  Chancery -lane.  Depoelts  received  at  varying  ratee  of 
interset  for  stated  perieds.  or  repayable  on  demand. 

Current  Aooounta  opened  with  partiee  properly  tntrodnoed, 
ard  Intereet  allowed  on  the  minimum  monthly  balances. 
English  and  Forelipi  Stocks  and  Shares  purohaaed  and  aokl«  and 
Advanoeamade  thereon. 

Oflee  honra  from  lU  to  4;  axoept  on  Batordaya,  whan  the  Bank 
oloaee  at  S  o'clock.  On  Mondaya  the  Bttik  la  open  until  8  o'clock 
In  the  EveidBg. 

A  PompMftioitfc/iiO  particulars  may  6s  fcod  oaiqipUoation. 
VRANOIB  RA  WNBOROFT,  MaoMTer. 

P^  ARIS  EXHIBI T 1 0 N— Special 
arranrementa  for  Virltors  to  the  EihiblMon  have  been 
made  bytheRAiLWAYPABHMfaBBS'ASSnBANCE  COMPANY, 
for  providing  against  ACCIDENT  by  BAILWAf  or  STEAM- 
DO  A  r  during  the  Journey  v>  PARIS  and  back.  A  Premium  of 
ONE  SHILLING  Innurea  Xl.ono  if  Killed,  or  Xemrwoek  if  laid 
np  bv  Injury  du'ing  the  Douoli;  Journey.  POLICIES  A  (*  A  INST 
ACCIDBlfn  OF  ALL  KINDS  may  aJao  be  effected  for  One, 
Three,  or  Twelve  Months,  on  moderate  tcrma —Apply  at  the 
Booking  OBicee  of  the  Southern  Baliways.  or  at  the 
HI  AD  OrriCB    <M.  COBVHII.l.,  LOVDOB. 

WILLIAM  J.  VIAK.  Secretary. 


Iiamploogh'B  Pyretio  Saline  is  refrSBhing » 

moet  agreeable,  and  th«>  preventive  of  FBTBBB,  BlUOUBBBat, 
lUiALL-POX,  MKiN  uiBBABRH.  aud  many  other  quteg  and  aamner 
ailmanta.  Bold  by  cneminrt  throughoat  the  wortd 
inakar,U|,HolbomnUL    Vm  —  ■a>sHlal».~[Aprr J 


T>OYAL  CORNWALL  POLYTECH- 

Xv  BIO  S0C1BTT. 

The  4Mh  ANNUAL  BXHIBITIUN  will  open  at  FALMOUTH, 
on  TdbBDAT,  Aoguat  S7Ch,  IDM,  when  Medaia  and  Priiaa  will  be 
awarded  In  tha  Maohaniual.  Fiaa  Arte,  Photography,  and  oUier 

^Kr  PriM  XMi,  Sntry  Vorma,  and  all  iBllonnatlon,  apply  to  tha 
"      itory. 


Tlfth  Edition,  piloe  8d. 

SELF  HELP  TO  PATENT  LAT 
Alao,  prloe  la..  COLONIAL  AND  FOREIGN  PATENT' 
by  GBOllOB  DA  VIES.  C.E.  Pnbllahed  at  the  OfBoe  tbr  P 
4,  St.  Anna'a-aQuare,  Manchester,  by  OEOBOB  DAVIH 
(late  Joan  Davtea  h  Bon).    EatabUahed  IM*. 

PATENTS.— Mr.  J.  C.  MEWBU 
BBITIBH,  FOREIGN,  and  COLONIAL  PATENT  A 
and  CONSULTING  ENGINEER,  givea  prompt  peraonalaU 
to  all  matters  entrunted  to  him.  Bandbook  on  ratenla  aac 
tree.— OlBee  for  Patenta,  108.  Fleet-atreet.  Loodon. 


N 


OTICE    TO    INVENTOR. 

Immediate  Protection  to  all  Inventora  for  £A 
JULIUS  HALL,  Patent  Airent,  UO.  Chanc«*ry-lan-.  Aut 
"  Practical  Su;/g«8tion«."  Firru  Kditiob.  Jast  pubil^h^c 
tainlnir  a  chapter  on  TRADK  MAKK8;  a  chapter  on  Met 
Obtaining  Letters  P«t<«nt,  and  the  Gmt  of  itame:  a  nhaiit< 
tainlng  in  PRACTICAL  MECHANICAL  MOVEMENTS. 
exolanation  of  each  diagram;  and  a  cnapter  on  CAUTIO 
INVENTORS.    Post-free,  13  stamps.— 90,  Chancery- lane. 

PATENTS.— Mr.  E.  P.  ALEXAND 
CONSULTING  ENGINEER  and  PATENT  AGEX 
Bouthampton-bulldtBga,  Londan,  W.O.  (upwarda  of  t 
yeara'  practleal  experience).  BRITIBH,  OOLONIAI 
FOREIGN  PATENTBoblained;  DESIGNS  and  TRADE  M 
fegiatered.  Infrlngementa  inveatlgated  and  advioe  glv 
Patent  Iaw.  Inatnictiona  fraa.  nEOYISIOHAJj  PBOTIO 
£B  as.    Liberal  terma  to  agenta. 

PATENTS  FOR  INVENTIONS 
Maaara.  DAYIBB  Jk  HUNT  procure  BRITIBH  and  FOB 
PATENTS  at  modaimte  chanee.  Full  partlealan  given  I 
HANDBOOK  FOR  INVEMTOBSw  to  ha  had  cimtla  fitn 

Seile-atreet,  Unooln'r  Inn.  London,  W.C^  and  ffrom  Ba  I 
Vtnoent-afereet.  Glaagow. 


I 


NVBNTIONS  PERFECTED,  and 

ulBetBrad  by  8.  SMITH,  m, 


klBda  of  MaohtaMiy 
Holbom,  London. 


N 


OTICE  TO  INVENTOBJ 


BRBWER  *  JBN8EN.  BngtuaaiBand  Pnaant  Aaanti 
fitnoa  to  tranaaot  baalnaaa  oonneotad  with  Patenta  and  Rsi 


tlona  at  moat  moderate 
and  poat  fraa. 
London. 


INVENTOira  MANUAL 


PATENTS.— NoTM  pob  thbGuida: 
or  iBTBBTOBg  (Reprtnted  from  EmqimmHmm).  mav  b( 
poat>free  for  7  atampa,  from  the  Author,  Mr.  W.  LLOTD  H 
OfBne  for  Patents,  Ohandoe  Ctiambera.  BnoUni^iani^ 
Adelphl.  London  W.C. 


TIVERPOOL    PATENT    OFFICI 

-i^  W.  p.  THOMPSON  *  CO.,  %  Lordnitreet,  Uvei 
lAiwaat  patent  and  trademark  business  out  of  London.  "  Mi 
of  Inatmotlons,"  gratia.  "  Hand-book  of  Patent  Law^Bi 
and  Foreign."  by  W.  P.  THOMPSON,  C.B..  U  etanpa,  p(M»4 
**  The  pitfaUa  into  which  aa  unwary  inventor  would  nm  i 
of  atumollng  are  pointed  out  ...  A  trustworthy  gaM 
patenteeaT*— SB0L18BI1BCBA'5IC. 


HANDBOOK  for  tha  Oaidan^  of  Invantora,  to  enable  tin 
securely  obtdn  through  that  Oflloe,  Home,  Colonial. 
Foreign  Patent*  at  flzed  and  modeirate  ehargea.— Adi 
Mr.  T.  MORGAN,  aa  abofr. 

1^0  MECHANICS  and  ARTISANS 

JL  INVENTIONS  PROTECTED  provlat'maUy  for  «  moi 
£7  lOi.  inclusive— EDWARD  W.  FURRKLU  OonvulUn*  1 
ncer  (late  Inai  ectt^r  of  Machinery  on  Metiupclltaa  Ba 
Contraetti),  HO.  Strand.  London. 

OW  TO  TAKE    OUT    PATEN' 

Bi  itiah  and  Foreign.- A  Mannsl  for  Inventors,  wtife 
particular*  and  Abatraeta  of  all  Patent  Lewa.  Is.,  iob4i 
SDWARI>S  h  CO.,  PaMnt  Ageuia,  Ac..  40,  Bouthawptoa^ 
ings,  London. 


T 
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JOSEPH   GILLOTrS 

,  Sold  by  all  Dealers  througbont  the  FofM. 


Xj^DWARD   DAY,  28,  Warstone-l* 

Hj  Blrmtnvhant.  ABBATBR.  RBFINBR,  and  BHEUa 
SOLD  and  8ILVBR.  Purohaeer  of  Gold  and  BUverJa  I 
LamaL  JawaUare'  Sweeplnga,  Dentiata*  and  PbotognphfnrW 
Marvfautorer  of  and  Deafv  la  all  ktnda  of  JeweUflta* 
HOn>w  Gold  Beada,  Brooch  Omamanta,  Ringa, 
Borders  Uhalna.  Fanov  WIrea.  Aa.  Bole  \aantnw 


FRETWORK— FRETWORK. 
PREPARED  WtfOD.  SAW  FRAMKB,  SAWS,  PATlfl 
FILES,  and  all  materials  'er  Amateora.  Wood.  HetaL  aadV 
Turning  TOOLS.  FRETWORK  BOXES.  IQs..  ISs.  td..  lift. 
andS>.  FOOT-POWKR  FRETWORK  MACHINES.  ,  . 
S.NASH,  Ajnenoan  Tool  Warahonae,  119,MewgiiAMrtNjuii 

WARD'S  PATENT  PACKING 

R  LOCOMOTI VE  and  other  STEJ 

ENGINES.    Prepared  by 
WILLIAM  TERRELL  A  SONS, 


F^ 


No.  6  WELSH  BACK  A  WAPPIBO  ROPB  WOBBS. 
TeatimopialR  aal  Prleea  poet^i 


T  EROTS      IMPROVED      PATE 

t^  NON .  CONDUOTINO  COMPOBITIOM  fbr  OOtf 
BOILERS,  STEAM  PIPES,  and  other  hlgbly-haated  Mri 
Mooh  euperlor  to  Felt  or  any  other  oompomtloD.  aa  t^tmm 
nomy,  Lightnesa,  Durability,  Adhaaivaneaa.  and  BBaeivwi 

preventthe radiation  of  Hea%  aare  Fuel.  I aaaa  the  mm 

4teun,  and  keep  the  Stoke  Hole  and  Bngtne  Room  009I1  n% 
onoe  show  a  leiuc }  It  cannot  catch  or  oonunonloate  flf«b  IM 
H.M.  Government  In  the  Dootararda,  As,  Aa.  Maatada j 
fereaces  and  teatlmonlals  at  r.  LBROT  A  Oo.'a.  Bale  X 
factururs  jOray-street,  near  PhilpoL-etreetk 
London.  B. :  axul  Mancheater,  Grlffltha-atraet. 


•J]HE 


LONDON    AND     OENEB 
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ABTICLES. 


ELECTRIC  LIGHTIKa. 
apparent  failure  of  the  experiment 

light  \tp  the  area  in  front  of  the 
b^  means  of  a  couple  of  electric 
nil  probablj  prevent  anjthing  be< 
le  to  canr  out  the  acheme  even  es- 
itally,  althongh  we  believe  the 
r  of  the  apecial  lamp  in  question  in 
d  to  illuminate  London  Bridge, 
its  which  the  members  of  tbo  Cor- 
a  will  probabl;  make  to  Paris  and 
hibition  will,  however,  familianstj 
ith  the  faot  that,  the  electric  lamp  ie  i 
ical  success  in  France,  and  that 
1  no  reason  why  the  chief  spots  in  I 

shoald  not  have  the  benefit  of  it« 
il  beams.  Just  at  prMent,  however, 
I  every  reason  why  a  little  longei-  ' 
ay  be  most  satisfactory  in  the  end.  , 
e  the  publication  of  Prof.  Tyndall' 

0  the  Trinity  Brethren,  the  maker 
Sramme  assert  that  they  have  con 
y  improved  that  macbme,  and  i_ 

improvement  may  be  supposed  to 
!en  made  with  the  Siemens.  The 
,  the  JablochkoS,  and  some  other 

have  been  recently  istrodaced,  so 
a  dynamo -electric  machine,  which, 
leapnesB  and  simplicity,  is  to  render 
Lighting  universal,  may  be  shortly 
L  It  IS  unfortunate  tbat  the  com- 
ppointed  by  the  Prankhn  Institute, 
t  upon  the  various  machines  offered 

for  sale,  failed  to  attract  m 

lers  to  the  competition,  and,  but  for 

of  a  Gramme,  the  labours  of  the 
«e  would  have  been  confined  to  an 
,tion  of  the  respective  merits  of 
chines  of  the  brush  and  Wallikce- 
types.  The  report,  when  published 
nil,  however,  attract  attention,  and 
old  lead  to  a  competitive  trial  of 

1  machines  it  will  materially  help 
improvement.    It  may  be  taken  for 

that  a  dynamo -electric  machine, 
y  a  steam  or  gas  engine,  will  be 
Tutor  of  the  electricity  that  is  to 
in  any  public  system  of  lighting, 
first  question  to  be  answered  is 
the  electric  system  is  cheaper  than 
the  paper  by  Dr.  Higgs  and  Mr. 
read  at  the  Instition  of  Civil  Engi- 
M  page  498,  Vol.  XXVI.),  it  was 
lat  the  cost  of  the  light,  as  used 
:a.  Siemens'  works,  was  only  half 
ras;  but  if  the  relative  intensities 
Ughts  were  to  be  considered,  the 
la  as  20  to  1.  There  can  be  no 
,  then,  that  the  electric  light  is 
than  gas,  if  we  can  take  advantage 
II  power,  but  at  present  it  is  not 
ar  that  it  is  cheaper  than  gas  can 

for  lighting  np  factories  and  work- 
The  actual  cost  of  making  good 
ting  coal-^  is  under  2h.  per  1,000 
4,  and  it  is  contended  that  when 
ig  the  cost  of  the  two  illuminating 
"--   —1  being  purchased,  and  the 


,  the  gas 


«  taken  at  its  prime  cost.  Such  .. 
it  cannot,  however,  be  put  forward 
ly  of  ratepayers  1  if  by  means  of 
^  the  streets  can  be  lUaminated 
nply  Ktd  more  thoroughly  than  by 
'■nnot  likely  to  look  further  than 
'Mtually  paid  for  gas  as  to  what  its 
^   iM.     H.  JablochkofE  is  stiU 

jxnXf-Ko.  ess. 


working  awa^  at  his  method  of  dividing  the 
current,  and  if  he  should  succeed  in  peHect- 
ing  his  candles  the  difficulty  will  be  solved. 
At  present  we  may  say  that  electricity  is  at 
a  disadvantage  in  lighting  small  spaces,  or 
where  numbers  of  small  lights  are  required, 
and  gas  is  at  a  disadvantage  where  largu 
spaces  have  to  be  illuminated — alargennm- 
ber  of  gas-lamps  failing  to  do  much  more 
than  render  darkness  visible  in  such  a  place 
as  Trafalgar- square.  So  far,  it  may  bi.' 
said  that  the  rival  methods  are  equal — each 
holding  its  own  special  position  firmly.^ 
but  when  we  come  to  examine  deeper  intii 
the  subject,  the  advantages  of  electric 
lighting faroutweighthoseof  gas.  Suppose, 
for  instance,  it  ie  a  large  workshop  where  a 
I  flood  of  diffused  light  is  required,  tho 
I  electric  lamp,  even  if  it  costs  as  much  as 
the  equivalent  of  gas,  has  the  important 
I  advantages  that  it  does  not  vitiate  thi' 
1  atmosphere,  and  does  reduce  the  risk  of 
I  fire.  In  bridge  and  ship  bnilding,  dock~ 
I  construotions — iu  fact  for  all  extensive 
I  operations  of  a  similar  kind,  the  work  can 
.  be  carried  on  by  night  almost  as  well  as  by 
day.  By  means  of  the  electric  light  the 
photographer  can  work  by  night,  and  iu  al! 

S laces  where  it  is  necessary  to  be  ahle  to 
istinguish  colours  with  accuracy,  gas  must 
unquestionably  give  way  to  the  electric 
lamp.  The  latter  is  the  only  li^ht  that  can 
be  employed  with  any  satisfaction  in  illu- 
minating picture-galleries,  and  already 
some  portions  of  the  Louvre  have  beec 
fitted  up  with  it — a  fact  which  suggests  to 
the  trustees  of  the  British  Museum  the 
possibility  of  incressln^  the  usefulness  of 
the  treasures  under  their  care  without  run- 
ning the  risks  that  undoubtedly  follow  the 
use  of  gas.  It  is  unnecessary  to  speak 
here  of  the  man^  and  diverse  purposes  for 
which  the  electric  arc  is  peculiarly  adapted, 
auch  as  submarine  illumination  j  bnt  we 
wish  to  call  attention  to  the  advisability  ol 
making  a  series  of  experiments  with  the 
machines  and  apparatus  at  present  avail- 
able— at  all  events  for  the  illumination  o( 
large  spaces.  Who  is  to  provide  the  f  ondi 
For  the  purpose  it  is  difficult  to  say;  the 
Oorporation  might,  but  no  other  public 
body  has  any  money  which  could  lerally 
t>e  expended  in  the  manner  suggested.  But, 
Donsidering  the  importance  of  the  subject, 
ive  venture  to  suggest  that  someof  the  rail- 
ivay  companies  might  undertake  the  work, 
ind  test  the  value  of  the  electric  lamp  in 
^he  illumination  of  one  of  the  large  ter- 
mini to  be  found  in  London.  The  cost  of 
jas  in  these  places  must  be  enormous, 
ind  yet  not  one  can  be  said  to  be  really 
irell  illuminated.  For  obvious  reasons  tm 
abundance  of  light  is  required  in  such 
places,  and,  from  experiments  made  else- 
irhere,  a  few  electric  lamps  would  not  only 
be  more  economical,  but  vastly  more  effi- 
iiient  than  the  hundreds  of  gas-jets  at 
present  employed.  A  Siemens  machine, 
vorked  by  a  stoam-engine  indicating  10 
aoree-power,  gives  a  light  equal  to  lifiOO 
candles,  or  practically  as  much  as  can  be 
obtained  from  1,000  burners  consuming 
^B  at  the  rate  of  5  cubic  feet  per  hour. 
The  cost  of  gas  to  supply  1,000  burners  at 
ia  per  Ifiw  cubic  feet  would  be  lOs., 
whereas  the  cost  of  the  electricity  would 
sot  exceed  5s.,  thus  showing  an  econoi^ 
of  2  to  1  in  favour  of  the  electric  lamp.  It 
must,  however,  be  remembered  that  the 
nature  of  the  light  renders  the  illumination 
much  more  effective  than  can  bo  obtained 
Irom  an  equal  number  of  "  candles  "  when 
^as  is  employed.  Perhaps,  however,  the 
uost  accurate  estimate  that  has  yet  been 
luade  is  that  obtained  by  a  comparison  of 
the  relative  cost  of  illnminatii^  one  of 
Messrs.  Siemens'  shops  at  their  telegraph 
irorks.  Here  the  cost  of  gas,  which  was' 
Lpplied  by  a  company,  amounted,  at  3s.  9d. 
per  1,000,  to  £135  for  120  burners  consuming, 
cubio  feet  per  boor.    The  interest  on' 


the  cost  of  fixing  pipes,  Ac.,  wear  and  tear 

is  put  at  £9,  so  tuat  the  total  cost  was 
£144  per  annum.  Three  dynamo-eleotric 
machines,  with   lamps,   ic.,  complete,  cost 


which,  added  to  the  cost  of  coals,  carbons, 
attendance,  &c.,  £35  4s.,  makes  a  total  of 
£72  14s.,  showing  an  economy  of  2  to  1  in 
favour  of  electric  lighting.  The  gas-lamps, 
however,  yielded  ouy  2,w0  candles — nomi- 
nally not  actually,  each  burner  being  sup- 
posed eqnal  to  20  candles,  whereas  the  three 
machines  each  produced  a  light  equal  to 
about  5,000  candles,  showing  an  advantage, 
from  the  point  of  view  of  Hgnt  intensity,  of 
6  to  1  in  favour  of  electricity.  It  must, 
however,  be  pointed  out  that  the  perceat- 
ages  charged  for  interest,  ix.,  are  rather 
arbitraiy,  and  that  the  gas  is  charged 
at  the  price  paid  for  it,  while  the  electrio 
light  is  put  down  at  its  prime  cost.  At  the 
same  time  it  must  be  noted  that  while  any 
one  who  has  a  steam-engine  and  shafting 
can  readi^  prodacethe  electric  light,  costly 
plant  and  suitable  premises  would  be  re- 
quired to  manufacture  coal-gas.  Where 
I  electric  lighting  is  employed,  however,  the 
apparatus  must  be  capable  of  generating 
all  the  light  during  the  time  that  the  illu- 
mination is  required,  whereas  a  gas  plant  is 
continuonBlyworked,and  stores  up  the  light- 
ing agent  until  it  is  required.  Even  nnder 
this  disadvantage,  however,  it  is  donbtfnl 
whether  the  capital  outlay  would  exceed 
that  expendedon  gas-works,  and  wherepower 
LB  already  laid  on  the  cost  of  that  needed 
Cor  working  the  dynamo- electric  machine 
must  be  practically  very  little,  for  there 
a,te  few  works  where  there  is  not  an  excess 
of  power,  and  in  such  cases  the  difference 
would  be  scarcely  perceptible  in  the  weekly 
coal-bill.  What  is  wanted,  however,  is  a 
direct  competitive  trial  under  circumstances 
in  which  ^  sources  of  expenditure  can  be 
accurately  checked.  A  ^as-engine  offers  a 
ready  means  of  ascertaining  the  cost  of 
power,  and  affords  facilities  for  experiment- 
[ng  with  the  electrio  light  in  any  suitable 
locality.  The  makers  of  the  Gramme 
machine  claimed  to  have  obtained  much 
better  results  than  those  recorded  by  Mr. 
Douglafls,  the  engineer  to  the  Irinity 
Board,  and,  as  the  question  appears  to  rest 
between  the  Gramme  and  the  Siemens,  it  is 
possible  that  a  public  trial  might  be 
arranged,  if  beyond  the  trial  there  was  a 
probability  of  the  light  being  permanently 
adopted.  Our  Qovemment  has  fully  recog- 
nind  the  merits  of  the  Siemens  machine, 
uid  baa  given  an  extensive  order  for  appa- 
ratus for  use  on  board  ship  and  in  fortifi- 
itations,  and  there  is  no  doubt  that  if  the 
difficulty  with  the  carbons — that  is  to  sav, 
with  the  lamp  itself — could  be  satisfactorily 
nettled,  the  electric  light  would  be  used 
'ery  extensively  indeed. 


REVIEWS. 

SOME  INDIAN  METEOBOLOOIOAL 

OBSERVATIONS. 

ItulrueHonB  lo  MeleoroUiirieal  Obienert  tn 
India,  feeing  fke  First  Part  of  the  Indian 
Meteorologist's  Vade  Mecam.  By  Hbnet 
r.  Blandfobd,  Meteorological  Reporter 
to  the  Government  of  In<£a.  Calcutta : 
1876. 

Meteorology  of  India,  being  Gie  f'eeond  Fart 
of  the  Indian  Meteorologies  V<ide  Meowm, 
By  Henkt  F.  Blandfobd.  Oalcntta :  1877. 

Tables  for  the  Bedvetian  of  Meteoroloffieal  Ob- 
servaiioru  in  r«dia.  By  HxH RY  F.  Blakd- 
FOBD.     Calcutta:   1876. 

Seporf  on  the  Mete<n'ology  of  India  in  1875. 
By  Hehbt  F.  BLAHDyOBD.  Calcutta: 
1877. 

TT  is  not  our  intention  to  criticise  each  of 

■*•    the  above-mentioned  works  separately, 

bnt  rather  to  r^ard  them  as    the  latest 
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otterances  of  meteorology  from  India — the 
easternmost  focus  of  research  in  this  par- 
ticular branch  of  science.  Two  circum- 
stances  have  contributed  to  render  these 
utterances  of  high  scientific  value.  India  is 
a  country  possessing  physical  features  emi- 
nently calculated  to  constitute  a  section 
which,  to  use  Balfour  Stewart's  expression, 
ean  be  put  "  under  a  meteorological 
blockade,"  and  its  Government  has  ap- 
pointed to  this  important  work  a  gentleman 
who  not  only  possesses  an  intimate  know- 
l^ge  of  meteorology,  but  also  a  thorough 
acquaintance  with  those  branches  of  science 
best  calculated  to  elucidate  it.  "  It  is  a  safe 
proj^ecy,"  he  says,  **  that,  given  a  few 
earnest  and  intelligent  workers,  this  country 
[India]  will  one  day  play  a  part  second  to 
none  in  the  advancement  of  rational 
meteoroloff^.  As  England  is  an  epitome  of 
stratigraphic  geology,  so  is  India  an  epitome 
of  atm(>sphenc  phjsics ;  and  while  it  pre- 
sents within  itself  the  most  varied  condi- 
tions of  form  and  sui*face,  and,  together  with 
its  seas,  the  great  primary  contrast  of  conti- 
nent and  ocean  ranging  through  nearly  30 
degrees  of  latitude,  and  during  five  months 
of  the  year  bathed  in  the  intense  radiation 
of  a  vertical  sun,  it  is,  so  to  speak,  a  secluded 
and  independent  area.  On  the  corth  the 
Himalaya  shuts  in  the  lower  half  of  the 
atmosphere,  and  constitutes  the  natural 
Hmit  of  the  monsoons ;  on  the  south  an  only 
less  defined  meteorological  frontier  exists  in 
the  zone  of  all  but  unvarying  barometric 
pressure  of  the  equatorial  belts." 

This  quotation  will  furnish  the  reader 
with  an  idea  of  the  physical  basis  on  which 
Indian  meteorology  is  to  be  built;  the 
author  further  tells  us  that ''  the  knowledge 
of  climate  is  only  the  first  and  immediate 
outcome  of  the  work.  Our  business,"  he 
says,  "  is  to  go  beyond  the  mere  collection 
of  statistics,  to  ascertain  the  why  and  where- 
fore ot  phenomena ;  it  is  physical  meteorology 
and  not  merely  clim<Uologtj,'*  that  he  seeks 
to  elucidate.  How  far  he  has  succeded  a 
perusal  of  the  works  above  specified  will 
best  inform  the  reader.  Our  own  opinion 
is  that  they  rank  amongst  the  highest  class 
of  meteorologic<ftl  literature,  and  should 
find  a  place  in  every  meteorological  library. 

In  his  introduction  to  *'  Instructions  to 
Meteorological  Observers,"  the  author 
alludes  to  phenomena  which  in  India  are 
familiar  and  striking,  but  are  of  subordinate 
importance  in  extratropical  countries,  and 
vice  versa.  In  order  to  compare  Indian  with 
European  meteorology,  Mi\  Blandford 
recommends  Buchan's  "Handy  Book  and 
Introdactory  Text  Book,"  Loomis's  "  Trea- 
tise," and  Herschers  **  Meteorology,"  which 
he  regards  as  unequalled  for  thoroughness 
in  a  pnysical  point  of  view.  A  comparison 
of  American  with  European  meteorology, 
and  these  again,  with  Indian  and  Austra- 
lasian (when  observation  in  the  last-named 
region  shall  hare  sufficiently  advanced), 
would  greatly  promote  the  advance  of  the 
science  in  its  widest  aspect.  Such  com- 
parisons, however,  require  minds  of  no 
ordinary  calibre ;  minds  possessing  a  large 
amount    of    patience   and    self-sacrifice — 

Soalities  which  are  seldom  found;  minds 
bat  are  content  at  the  commencement  of 
an  investigation  (it  may  be  in  youthful 
days)  to  take  a  subordinate  position,  with  a 
determination  to  labour  on  against  every 
obstacle  that  presents  itself.  Such  minds 
are  rare,  but  they  mostly  succeed;  they 
study  well  the  characteristics  of  the  minds 
already  engaged  in  the  line  of  research  they 
have  chosen,  and  are  thus  fitted  to  rise  step 
by  step  in  the  ranks  of  true  cultivators  of 
science. 


Under  the  Bed  Ensign,    By  Thomas  Gbay. 
London :  Simpkm,  Marshall,  and  Co. 

-"  Uj^'j>eb  the  Red  Ensign  "  is  an  address 
to  British  boja  who  luaj  he    anxious  to 


enter  the  naval  or  maritime  service  of  their 
country,  whether  as  "  rough  boys,"  appren- 
tices, or  midshipmen.  It  is  also  an  address 
to  parents,  containing  advice  and  instruc- 
tions which  may  be  of  considerable  value 
to  them.  Mr.  Gray,  of  the  Board  of  Trade, 
is  an  authority  on  the  subject,  and  has 
written  this  little  book  with  the  view  mainly 
of  keeping  boys  who  go  to  sea  out  of  the 
hands  of  crimps  and  their  associates.  It  is 
not  an  attempt  to  teach  boys  the  art  of 
seamanship,  but  it  is  full  of  good  counsel 
and  of  clear  directions  for  ordering  their 
conduct  and  behaviour,  which,  if  followed, 
cannot  fail  to  meet  with  certain  reward. 
The  kindly  warnings  and  advice  of  Mr. 
Gi*ay  should  not  be  lost  upon  sailors,  who 
are  only  too  often  mercilessly  fleeced  by 
landsharks.  The  appendices  contain  forms, 
facts,  and  figures  of  value  to  parents  and 
guardians,  for.  besides  the  terms  of  appren- 
ticeship in  different  ports,  full  particulars 
arc  given  of  the  work  done  by  the  various 
traininj^  ships  from  the  Worcester  and  Con- 
way, the  gentlemen's  floating  colleges,  to 
the  prison  or  reformatory  ships.  We  should 
be  ghid  to  know  that  every  boy  who  has 
entered,  or  thinks  of  entering,  upon  a  sea- 
man's career  is  not  only  in  possession  of 
"  Under  the  Red  Ensign,"  but  has  deter- 
mined to  model  his  conduct  according  to 
the  teaching  of  Mr.  Gray. 

The  Lake  Dwpllings  of  Svntzerland  and  Other 
Part^  of  Europe,  By  Dr.  Ferdinand 
Keller.  Translated  by  J.  E.  Lee, 
F.S.A.,  F.G.S.    London  :  Longmans. 

English  students  of  pre-historic  man  are 
much  indebted  to  Mr.  Lee  for  his  careful 
translation  of  this  classical  work  by  Dr. 
Keller,  which  in  its  second  edition  has 
been  much  enlarged,  and  in  many  parts  re- 
arranged. Mr.  Lee,  in  fact,  has  practically 
edited  the  book,  and  has  incorporated  all 
the  Bcatttrcd  notices  of  the  early  settle- 
ments of  the  semi- civilised  Lake-dwellers 
which  could  be  deemed  trustworthy.  In 
doing  this  he  has  had  the  assistance  of  Dr. 
Keller,  and  the  consequence  is,  as  we  have 
said,  that  English-speaking  students  have 
now  a  new  and  complete  account  of  all  the 
Lake  dwellings  and  early  settlements  that 
are  known.  A  quarter  of  a  century  has 
barely  elapsed  since  the  attention  of  anti- 
quaries was  first  directed  to  the  subject, 
for,  although  the  remains  of  pile  dwellings 
had  been  discovered  in  the  Lake  of  Zurich 
so  Ions:  ago  as  1830,  it  was  not  until  more 
than  20  yo-ars  afterwards  that  the  discovery 
was  followed  up  with  any  zest.  Whatever 
may  have  been  the  origin  of  the  race  of 
Lake- dwellers,  it  is  certain  that  they  had 
very  early  appreciate'  the  advantages  of 
sociability,  and  wia:'  a  pastoral  people, 
intent  on  ob^^.I^iiig  what  comfort  they 
could,  and  »  -eking  to  protect  themselves 
from  enemies  in  the  shape  both  of  their 
fellow-men  and  the  beasts  of  the  field. 
Pile  dwellings  exhibit  degrees  of  skill  in 
construction,  and  show  very  plainly  the 
improvements  which  followed  the  introduc- 
tion of  superior  tools;  but  no  difference 
whatever  is  to  be  discovered  in  the  general 
details  or  in  the  plan.  When  tiK>ls  of 
bronze  and  iron  were  introduced  the  dwell- 
ings were  built  more  substantially,  and 
in  deeper  parts  of  the  lakes  ;  but  there 
is  no  reason  to  imagine  that  the  later 
builders  were  other  than  the  direct  descen- 
dants of  the  early  Lake- dwellers,  who,  it  is 
supposed,  had  migrated  from  Asia.  They 
posessed  the  most  important  of  our  domestic 
animals,  and  cultivated  wheat,  barley,  and 
flax,  none  of  which  they  could  have  found 
in  Europe,  while  their  obvious  endeavour 
to  live  together  in  permanent  abodes  is 
proof  that  they  had  long  known  the  advan- 
tages of  a  settled  mode  of  life.  It  is  believed, 
then,  that  the  builders  of  the  Lake  dw  filings 
were  a  branch  of  the  Celtic  population  of 
Switzerland,  but  that  the  earlier  settlement  s 


belong  to  the  prehistoric  period.  The  fact 
that  huts  built  on  piles  over  the  surface  of 
lakes  are  met  with  in  various  parts  of  the 
world,  even  in  Central  Africa,  helps  to 
show  that  this  method  of  protecting  a 
dwelling  must  have  a  very  ancient  {origin. 
The  work,  which  is  divided  into  two  volumes 
— one  of  text,  the  other  of  plates — ^is  a  com- 
plete epitome  of  the  discoveries  that  have 
been  made,  and  of  the  explanations  that 
have  been  offered  in  connection  with  this 
interesting  branch  of  antiquarian  research. 

Boiler  and  Factory  Chimneys.  By  Robert 
Wilson,  A.I.C.E.  London  :  Crosbj 
Lockwood  and  Co. 

This  is  a  useful  little  work  by  a  gentleman 
who  is  in  the  habit  of  thinking  out  his  sub- 
ject before  he  ventures  into  print.  To  many 
persons  it  may  appear  that  the  building  A 
a  chimney  for  a  boiler  furnace  is  a  mere 
question    of  good  bricklaying,  but,  as  a 
matter  of  fact,  many  important  questions 
must  be  decided  before  the  bricklayer  can 
be  set  to  work.    The  height  and  the  area  of 
the  chimney  will  depend  primarily  on  the 
number  and  kind  of  boilers  employed,  but 
several  other  factors  must  be  considered  if 
a  really  satisfactory  result  is  desired,  not 
excluding  the  prevailing  direction  of  the 
wind  and  the  general  atmospheric  tempera- 
ture of  the  district.    When  the  size  <rf  the 
chimney  has  been  determined,  its  shape  and 
the  form  of  the  cap  require  study,  and  then 
last,  but  not  least,  its  stability  must  be 
seriously    considered.      All    these   points 
are  examined   by   Mr.  Wilson,  who  also 
writes  a  chapter  on  lightning  condncton^ 
and  gives  us   some  interesting  figures  in    '. 
connection  with  notable  chimneys.     The 
highest  known   chimney  is  that    at  Mr. 
Townshend's  Works,  Port  Dnndas,  which,    , 
with  the  exception  of  the  spire  atStraa-    :. 
burg,  the  Great  Pyramid,  and  the  spire  dt    i 
St.  Stephen's,  Vienna,  is  the  loftiest  bnildp    r 
ing  in  the  world,  rising  to  a  height  of  454lfc.    j 
from  the  ground,  the  total  height  of  the    ^ 
brickwork,  Ac,  being  468ft.     This  boek 
forms  an  excellent  supplement  or  comple*    _ 
ment  to  the  author's  "  Treatise  on  Steam    - 
Boilers."    We   should  mention  that  Mr.   ^ 
Wilson  furnishes,  by  way  of  frontispiece,  a   '^ 
useful  table  of   dimensions  of   ohimneja   .^ 
from  30ft.  to  300ft.  in  height.  U 

Boch  Blading.  By  G.  G.  Andbb,  F.G.S*  ( 
Assoc.  I.C.E.  London:  E.  and  F.  lil.  I 
Spon.  [_ 

Within  the  past  few   years  a  complete 
change  has   occurred  in*  the  systems  t(X- 
merly  employed   in  blasting  rocks.    Tkt  :^__ 
introduction  of  the  power  drill,  and  tte>  .^ 
demonstration  of  its  capabilities  supdialT'I 
by,  amongst  other  works,  the  Mont  O^nk* 
tunnel,  revolutionised  the  old  methods,  aafc 
the  more  expeditious  and  more  olteclifl'  ^ 
plan  is  now  almost  universally  emplojdL  I 
to  the  exclusion  of  the  hand  drill,  whert'f^ 
large  masses  of  rock  have  to  be  moved.  Tl*"  I 
stronger    explosives    used    nowadays  alia  { 


facilitate  the  work.    The  book  before  us  iMt 


:\  - 


then,  a  descriptive  account  of  the  modedK  i 
methods  of  rock-blasting,  and  at  the  i^iif  W 
time  a  practical  treatise  for  the  vm  mr 
mining  engineers  and  others.    The  TsrioMr  \ 
tools  employed  are  described  and  iUnBtntoit  \ 
by  Mr.  Andre,  who  furnishes  much  umM  % . 
information  of  a  technical  kind  of  fpntk-  t 
value  to  the  young  engineer  or  the  faietatm:  -1 
of  the  works.   The  chapter  on  the  exploiiM    I 
agents  used  in   rock-blasting  is  asxdJmtif'  g 
full  of  information,  while  those  on  tli-  -^ 
principles  and  the  operations  of  Tock-1dMfc»>  T, 
ing,  illustrated  as  they  are  by  ficrvraa  aai.;  . 
plates,  render  the  work  a  complete  Tsd»» 
mecum  for  those  engaged  in  Dlastx^  fat    - 
industrial  purposes. 

Industrial   Chemistry.     Edited  by  B.  K 
Paul,  Ph.D.    London :  Long^muu* 

This  work  is  a  translation  of   Fli>jai*t 
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IB  de  Gbimio  Indastrielle,"  made, 
er,  throoeb  the  German  edition  ot 
onn  and  En^ler.  It  Is  intended  on  a 
lI  for  use  in  teehiiical  colIegeB  or 
8,  lor  which  purpoae  it  is  well 
^  while  it  will  alwaje  be  found  of 
BfisietAnca  b;  maniilactiirerB.  The 
d  of  treatment  is  carried  out  in  a 
latic  manner— conciseness,  with,  how- 
lulnesB  as  to  importajib  details,  beini; 
ject  of  both  anthor  and  editor.  Thoa, 
ider  the  head  of  "Nickel"  wehavefint 
lines  on  its  history,  followed  by  para- 
3  on  itfl  occnrrenoe,  characters,  pre- 
>n,  nees,  and  compoands.  The 
>&1  chemical  eabstancea  and  the  chief 
ries  based  upon  chemistry  are  treated 
limilar  manner,  illaetrationa  being 
id  wherever  needed.  Besides  the 
of  the  original  work  we  have  from 
t  of  the  editor  several  chapters  on 
neral  chemistry  of  the  metals  and 
ireical  operations,  as  well  as  some 
branches  of  industry.  The  present 
,  contains  nearly  1,000  paf^ea  and 
700  engravings,  and  is  full  ot  infor- 
i  for  those  engaged  in  the  production 
lufaotures  bued  upon  chemical  re- 

ScierUifie  BasU  of  Xune,  by  W.  H. 

M.A.,  H.B.  (London:  Novello),  is 

Messrs.  Novello's  Uusic  Primers, 
;  need  scarcely  say  forms  an  excellent 
iction  to  the  study  of  the  more 
ite  works  on  the  subject.  Indeed,  it 
lethine  more  than  an  introduction,  . 

carenilly  read  will  give  musicians 
Mhnical  knowledge  of  the  basis  of 
rt,  which  at  present  many  of  them 
Several  primers  are,  we  beLeve,  pub-  i 

and  the  series  will  place  within  i 
of  the  mnsical  world  a  cheap  and 
library  of  the  axL—Dry  Plate  Photo- 

for  AmaleuTs,  by  J.  L.  Hughes 
Mol :  T.  Fuller),  is  a  tractate  of  30 
in  which  the  author  gives  simple  and 
!  directions  for  outdoor  photography. 
ates  have,  however,  been  improved 
^  within  the  past  few  months  that 
stion  whether  the  process  described 
.  Hughes  will  have  a  much  longer 
7oio  to  take  oitt  Paleaii  in  England 
broad,  by  E.  Edwards  (London ; 
Is  and  Co.),  isatrustworthy  epitome 

Patent  Law.  giving  directions  to 
>rB  for  the  taking    out    of    letters 

in  this  country  and  bbroad. — The 
rf'»  Pocket-book  and  Diary  for  1878 
n:  "The  Country"  office),  speaks 
it.  It  is  well  got  np.  The  calendar 
IB  events  in  the  bicjcling  world,  and 
w  is  appended  of  last  year's  events. 
is  a  complete  blank  diary  for  runs, 
□e  for  engagements,  and  a  column 
b  memortuida.  A  list  of  clubs,  and 
ety  of  information  interesting  to 
(ta  will  help  to  make  this  pocket- 
.  favoorite  with  the  knights  of  the 

have  also  received  A  Ma'odhoo'k  on 
nd  Silver,  by  an  Indian  Official 
D :  Longmans) ;  and  Local  Taxation 
t  Batifg  of  Maehinery,  by  T.  P. 
(London :  Knight  and  Co). 


tmCAL  STBUCIDRG  OF  ICE. 
BISBD  light,  it  la  known,  affords  a 
>fol  maans  of  studying  the  »tnictura  of 
a  plate  of  the  enbatance,  about  1  ctm. 
e  examined  with  a  poloriaiag  aiiaro- 
ings  often  appear  it  the  phAe  is  at 
glee  to  the  optical  action.  If  no  rings 
I,  1st  the  microscnpe  be  illumiaated 
Chivmatic  light,  and  there  appear  either 
gr  irregular  fringenof  crjHtala.  In  the 
tame  tbedirection  at  right  angles  to  the 
B  be  obtained  by  suitable  section- 
In  the  lecwnd.  one  may  aasura  one- 
^  ITorrein  berg's  apparatus  of  the  eon- 
arrtdltaaUonoftheice. 


By  means  of  these  methods  (we  learn  from 
ItaturforKli&r),  M.  Bertin  has  recentl;  studied 
the  structure  of  ice  under  different  conditione. 
In'the  ice  cones  which  in  winter  hang  at  thi.' 
mouths  of  pnmps,  the  crystallisation  is  of  con- 
fused nature  j  and  also  in  the  hoar  frost  which 
forms  on  the  windows  of  our  rooms,  and  which 
at  first  is  nn transparent,  but  in  thawing  becomes 
transparent. 

When  the  water  freesee  in  a  glass  i 
exposed  to  cold  air,  the  ice  forms  first  oi 
wtUls  in  the  shape  of  needles  or  leBfleta,  which 
partly  penetrate  obliquely  into  the  liquid, 
partly  expand  on  the  surface  of  the  water. 
rhe  first  ice  layer  which  forms  on  the  surface 
is  without  consistency,  and  its  crystalUaatioD  is 
wnfueod.  One  may  obaerva  this  by  attea. 
tively  watching  canals  or  basins  of  water 
t>eginning  to  freeze.  But  whenever  this  layer 
IBS  become  solid,  or  when  its  thiclcneis  has 
reached  a  few  millimetres,  it  gives  beautiful 
ringe,  indicating  that  the  ice  lump  is  a  eingle 
^stal  whose  axis  is  at  right  angles  to  the 
lurfaee  of  the  water,  as  Brewster  observed  in 
1817.  The  formation  of  ice  on  the  walls  may 
De  prevented  by  guanling  these  against  cooUng 
—as,  e.g.,  by  placing  the  vessel  in  the  larger 
ine,  and  filling  the  interval  with  sand.  The 
;ce  then  forms  exclusively  on  the  surface  ot  the 
mtter.  and  its  axis  is  vertical — it  is  then  at 
right  angles  to  the  surfsce  of  cooling.  Is  this, 
lowever,  always  the  case  P  To  decide  this 
x>int  H.  Bertin  let  water  freece  in  two  rectan- 
gular wooden  troughs,  in  which  one  side  was  of 
;lasB.     In  one  trough  the  glass  wall  was  verti- 

'  in  the  second  it  was  inclined  OC — that  is, 
outer  normal  to  this  surface  was  inclined 
15°  to  the  horizon.  The  vessels  having  been 
Uled  with  water,  and  covered  with  wooden 
tovere,  were  placed  on  a  very  cold  day  at  a 
irindow  looking  northwards,  and  the  two  glass 
rurfsoes  exposed  to  the  radiation  of  space. 
The  water  in  the  interior  soon  )>egan  to  freeze 
igainst  the  glass,  and,  after  a  few  hours,  pretty 
tLkki^i^  vUlta  tt'uUU-  duliclicia,  wbkh,  in 
Iheir  niiddle  portions,  were  quite  regular,  and 
>,)iowed  very  beautiful  rings.  The  ice  hod  thus, 
in  the  Qnt  vessel,  a  horinontol  axis,  whereas  in 
the  second  the  axis  mode  an  angle  at  i5°  with 
the  horison.  In  neither  was  it  vertical,  but 
both  at  right  angles  to  the  glasa—that  ia. 
tight  angles  to  the  surface  of  cooling. 

Special  apparatus,  however,  is  not  required 
to  demonstrate  these  facte.  If  water  be  allowed 
to  freeze  in  a,  tureen  on  a  clear  winter  nighi 
the  tureen  will  most  commonly  be  fouud 
covered  with  an  ice  layer  on  the  bottom,  o  "' 
w^illa.  and  on  the  surface  of  the  water, 
ice  of  the  bottom  baa,  like  that  of  the  surface, 
n  vertical  axis,  but  the  ice  of  the  witlls  will  bi 
Found  to  have  ita  axis  at  right  angles  to  thi 
walls. 

The  following,  then,  is  M.  Bertin'a  general 
law  :— The  axis  of  ice  is  at  right  angles  to  the 
Biirfoce  of  cooling.  Ice  produced  srtiScially 
nlwnys  shows  n  confused  crjstallisatioa.  Young 
gliLcier  ice,  alflo,  presents  no  distinct  orientation 
of  cryatalfl.  In  old  glacier  ioe,  on  the  contrary, 
tbero  is  an  almost  perfectly  vertical  itrrange- 
HHint  of  the  crystals. 


Qreenwich ;  and,  of  course,  only  7  hours  and 
26  minutes  below  it.  Twilight,  however,  per- 
sists during  the  whole  of  this  time;  and,  in 
fact,  there  ia  no  real  night  in  June  at  all,  ■« 
the  Sun  is  never  18°  below  the  horizon  even  at 
midnight.  Between  the  19th  and  the  23rd  is 
an  excellent  time  for  determining  the  Ueridian 
by  the  method  of  equal  altitudes,  the  Sun's 
declination  remaining  sensibly  constant  during 
the  time  he  is  visible.  The  ntter  absence  of 
spots,  or  other  eigne  of  solar  distiurbai)pe,  ia  as 
marked  as  ever. 

The  Moon 
Is  New  at  lb.  47'9m.  a.m.  on  the  1st ;  enters 
her  Firat  Quarter  at  3h.  &i'6m.  &.m.  on  Ibe 
8th ;  and  is  Full  at  llh.  61m.  at  ni^t  on  the 
14th.  She  will  enter  her  Last  Quarter  at 
7h.  16m.  p.m.  on  the  22nd;  and  be  New,  for 
the  second  time  this  month,  80*7  minutes  past 
!foou  on  the  SOth. 
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1  0  0  22  31p.i 
.  0  1  36  8i  „ 
!   0    2  31-17  ,. 


At  Greenwich  Mean  Noon. 


'sr- 


3n  64 
4  E7  26 
6  18 


DecU- 
nation 
Noi-th. 


.4t  2  p.m.  on  June  2Ist  the  Sun  is  said  to  enter 
Cuncer,  and  this  is  the  instant  at  which 
Summer  is  supposed  to  oommencc.  It  is  also 
the  longest  day,  the  Sun  remaining  for  lH 
hours  and  34  minute*  above  the  horiion  of 


■  Morning  of  17th. 
rhe  Hoon  will  be  in  conjunction  with  Man  at 
9  p.m.  on  the  8td ;  with  Jupiter  at  6  a.m.  on 
the  tSth ;  with  Saturn  at  4  a.m.  on  the  Srd ; 
with  Venus  at  11  a.m.  on  the  27^1;  and  with 
Uercury  at  2  a.m.  on  the  SOth. 
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Hars 

Is  much  too  close  to  the  Sun  to  be  at  all  fairly 
!:een ;  but  may  probably  be  caught  as  a  reddish 
star  after  sDuset.  An  ephemens  of  him  wouU 
needlessly  occupy  space. 

Jnplter, 
Viewed  with  reference  to  his  meridiait  pi 
il  a  moniing  Star  all  through  June.  He  ri 
however,  before  midnight  at  the  begiuning  af 
the  month,  and  between  9  and  10  o'clock  at 
night  at  the  end  of  it.  He  hag,  though,  gr««t 
(and  inereosinK)  South  decliua' '        -    ■  ■    ■•    •- 
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le  10-9 

19  17S 
I»  24-6 


3  40-3 
S  19-7 
2  589 
2  87-8 

2  16'4 


The  abort  retroK^Bde  path  indicated  by  the 
above  epbpmem  Uea  wholly  in  on  ntiinteceating 
le^on  ia  Capricomiu. 

Jnpiter'a  8at«Illtea. 


Ul 


Shi 

TtI 
TrI 
Sh  B 
8hE 
OcE 
Tr  E 
OeB 
OcB 
BhI 
8hl 
EcD 
TrI 
ShE 


EoD 
TrI 
EcD 


OoB 
TrE 
T»B 
Shi 
TtI 
Be  D 
EeD 


TrE 
Be  D 
Be  R 
TtI 
8k  E 
TrE 


Z  33    0  a.  IT 

11  47    Op.ir 

12  21    0    „ 


3  46  0  „ 
1  2  24  „ 
U  14  Op-m. 
12  84  0  „ 
12  40  ei  „ 
1  13    0  a.m. 

1  34    0    „ 

2  42    0    „ 
2  68  33    „ 

12  8  Op.Di. 
12  Ze  35  „ 
1     1    Oa.in. 

1  17  15    „ 

2  28    0    „ 

3  21  0  „ 
12  85  0  p.m. 
11  40    0    „ 

2  81  0  a.m. 
8  S  0  „ 
2  46  0  „ 
S  69  34  „ 
11  19  17p.in. 
2  21    0  a.m. 

10  60    0  p-in. 

11  6    0    „ 


2  1  0  a.m. 
10  31  66  p.Di. 

2  46  37  a.m. 

9  62  0  p.ill. 
10  47    0    „ 

1  29    0  a.m. 


HereuiT  will  thua  travel  from  Ariea,  through  I 
the  entire  breadth  of  Taurus  iuto  Gemini.  He 
•rill  be  North  of  •  Taari  on  the  16th,  luid  of 
li  Qeminornm  on  the  30th;  but  his  path  will 
got  carry  him  io  near  to  an;  conspicuous  stars 
ts  to  the  two  we  have  named. 

Like  Uercary,  is  a  morning  Star  during  the 
entire  month.  She  is  fairly  well  placed  tot  the 
observer,  but  is  becoming  rapidly  more  gibbous, 
mi  is  decreasing  in  angul^  diE.inet«r,  so  that 
nbe  is  becoming  much  less  interesting  as  a 
telescopic  object. 


Eo.  Eclipse ;  Oo.  Ooonltata'on ;  Tr.  Traaait  of 
Satellite;  Sh.  Tnuuit  of  Shadow;  D.  Diuip- 
pMtntnoe;  B.  Beappeaianoe ;  I.  Ingress ;  E, 
Egress.  The  printing  of  a  phenomenon  in 
italics  indicates  that  It*  visibility  is  rendered 
doubtful,  either  by  the  brightness  of  the 
light  oc  by  the  proximity  ol  Jupiter  to 
horiaon. 

Ia  a  Homing  Star  daring  the  whole  of  Jane, 
and  is  fairly  well  plaoedfor  the  observer  during 
the  first  half  of  it.  He  attains  his  greatest 
elongation  West  (24°  S*)  at  7  p.m.  on  t£e  2ad. 


II 

Eight 

1 

8    14 

s 

8  2L'3 

11 

3  46  S 

4  IS  0 

SL 

4  66  2 

18 

6  3S-S 

^  22-8 

16  71 

17  16-6 
19  36-4 
21  48-7 
as  30-7 


10  22  8  B 
10  22-6 
10  28-3 


Sreenwioh     Mean     Time    of    Sonthl 
Xighl  of  the  Frinoipal  rixed  Stan 
Night  of  June  Ist,  1878. 
Star.  Sontlu. 

lUrsEB  Hajoris        9    1  67'^ 

Irctnrus        9  29  14-( 

iLibrn  10    8  11'! 

1  Corona       10  48  274 

iSerpentis 10  57  101 

Antares  11  40  43'; 

j'Herculia     12  27  44-; 

sOphiuohi     12  47  SSi 

The  method  of  detenuining  the  Loca 
Tims  of  Transit  of  either  of  the  Stars 
aboTe  liat  will  be  found  on  p.  60  of  VoL  3 
and  that  of  finding  the  instant  of  its  H 
Passage  for  any  other  night  ia  June  ob 
of  Vol.  XXII. 


from  that  region  of  the  heavena 
where  Pisces,  Cetus,  and  Aries  are  conter 
minouB,  Venus  will  cross  Aries  and  travel  int6 
Taurus ;  withoot,  however,  passing  near  a 
single  conspicuous  Star. 


morning  Star,  bnt  is  scarcely  yet  in  i 
favonrable  position  for  the  observer,  inasmncli 
as  he  is  at  no  great  height  at  snnrise,  and 
should,  of  course,  be  looked  for  some  time 
before  this.    He  is  in  quadrature  with  the  Sun 

a.m.  on  the  24th.  His  rinf;  ia  now  dis- 
tinctly fusiform  in  shape,  and,  after  a  lapse  of 
more  than  14  years,  we  cnce  more  see  the 
Southern  side  of  iL 


Bight 

h.   m. 

0    9-7 

0  10-8 

0  11-7 

0  12-5 

0  132 

7  29-8  a.m 
7  114  ,. 
6  628  „ 
6  34  2    „ 


Satam  thus  describes  a  abort  arc  in  that 
absolutely  barren  region  in  Pisces  to  the  East 
and  South  of  the,  m-called,  First  Point  ol  Ariea. 

May  be  caught,  after  sunset,  at  the  b^pnning- 
ol  the  month.  Our  Ephemeris  only  extends  to 
the  middle  of  it,  ss  the  planet  ia  now  rapidly 
app^oal^hing  the  Sun, 


9  53-0 
9  63-5 
9  64-1 


F  depart  Teiy  far  fron 


ShootinK  Star* 
nre  in  June.    They  may  be  looked  tor  on 
the  Rth,  and  ^ain  on  the  20th ;  bnt  the  light 
oighta  alone  are  unfavourable  t«  their  deteo- 


HOLHES'S  INEZTINOUISHA] 
SIGNAL  LIGHTS. 

IN  the  annexed  engraving  we  give  a 
sectional  view  of  one  of  ULr.  a .  J.  H 
self-igniting  and  inextinguishable  signs 
for  which  ha  has  recently  obtained 
patent.  We  have  previously  called  at 
to  his  floating  lights,  which  may  be  sen 
on  saitabie  rafta  or  projected  from  ho< 
so  as  to  form  a  circle  of  lights  around  ■ 
Their  construction  ia  described  below, : 
particulars  here  given  will  sboir  tl 
invention  is  capable  of  modification  to  i 
to  special  purposes.  The  improved  me 
producing  eignol  lights  consists  in  gen 
phoephuretted  hydrogen  gaa  from  pho< 
of  calcium  in  a  closed  vessel  under  p: 
and  by  means  of  an  automatic  disc) 
arrangement  obtaining  fiashing  sigr 
definite  dniatioa  and  at  flied  intervuls  ' 
In  the  arrangements  of  parts  one  fortr 
signal  appsratos  may  be  deecribed  ss  I 
— A  strong  closed  vessel,  A  A,  is  em 
into  which  the  proper  proportion  of  pho 
of  calcium  inclosed  in  a  suitable  recept 
is  inserted  through  the  movable  si 
which  is  so  fitted  as  to  be  capable  o 
closed  up  air-tjgbt  by  means  of  eithi 
nats  or  pressure  bars.  Upon  the  to] 
vessel.  A,  is  securely  fixed  a  screw  plug 
a  mechanical  srrangement.  C,  for  th 
matio  admission  of  water  into  the  int< 
the  vessel,  T,  and  emission  of  the  gas  t 
It  conaista  of  a  peculiar.formed  tap,  C, 
double  funodons,  one  being  to  open  ■ 
oommunication,  b,  between  the  inteiioi 
chamber,  T,  and  the  external  air,  by  wl 
gaa  evolved  may  be  discharged  throi 
tube,  D,  and  the  other  being  the  ad 
into  the  chamber,  T,  of  a  fixed  qaai 
water  by  means  of  the  cavity,  a,  the  g 
b,  being  closed  when  tlie  water  cont«ins 
cavity,  a,  is  admitted,  and  the  water  co 
cation  being  shut  off  when  the  gas  ex 
open.  The  quantity  of  water  admitt 
the  amount  of  pbosphu retted  hydrogen 
are  each  regulated  by  the  dimensions  o< 
speetive  apertures,  a,  h,  through  the 
plug,  C,  of  the  tap.  Thus  for  evE 
charge  of  gas  only  the  equivalent  of  i 
admitted  sufficient  to  develop  the  ni 
charge,  the  duration  and  frequency  < 
disc^rges  or  automatic  functions  b< 
gulated  by  the  speed  of  revolution 
plunger,  C,  of  the  tap. 

A  reservoir  of  water,  F,  is  in  conneeti 
the  one  aperture,  a,  by  means  of  the 
(on  the  top  of  the  reservoir  ia  a  hole  < 
the  escape  of  any  gas  that  might  entei 
servoir  from  the  cavity,  a) ;  t£e  exit  t 
fitted  with  a  cap,  E,  to  carry  off  the  i 
the  pbosphoruB,  is  attached  to  the  othei 
The  plug,  C,is  kept  in  its  place  by  the] 
of  a  circular  spring.  By  removing  I 
plate,  B,  the  ping,  C,  can  be  wiU 
Motion  is  ^ven  to  the  plug,  C,  t^  meai 
cenuecUng  shaft,  G,  which  enters  tbt 
the  plug,  C,  through  a  stuffing  boi 
shaft,  G,  is  in  connection  with  the  mol 
tained  in  the  box,  F.  Attached  to  thi 
G,  is  a  cam,  n,  which  gives  an  oac 
motion  to  the  arm,  N,  carrying  a  idect 
substance  at  its  end,  so  that  on  eacb  m 
of  the  shaft  the  arm  ia  drawn  ovar  t 
oiifioe,  and  bniriie*  ftvay  tlie  odd*  o 
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liofov-      Tli6  phoAphm^  of  oftlciam 

lised  in  tlia  monble  abamb«r,  T.  The  water 
iitdnpi  from  tbe  cavity,  a,  pEuass  down  the 
ibe,  8,  uid  oomes  into  contact  witli  the  phos- 
bniet  of  ealdnai  at  the  bottom  of  tbs  masB. 
I  iia  bottom  plate  pert onted  with  holea  ranad 
I  edgSf  *>  that  the  daoompoaed  phoephuret  of 
■leiiun  when  bnmt  oat  may  sabaide  into  tbe 
M^tecle  below.  The  chamber,  T,  is  inserted 
ito  the  otkM,  A,  by  removing  the  dde,  H, 
hich  ia  kftertnuds  clamped  into  its  place  by 
woa  of  either  presaue  bars  or  Borewa,  bo  aa 
>  hermetically  close  the  interior  against  the 
Ktf»  of  g*a.  By  this  ammgameut  it  is  easy 
ipfodacefluhingaignale  of  different  periods 
I  duration  and  interrals  of  recurrence,  and 
i*w«nili*ble  at  any  required  nnmber  of  bonra, 
Dm  one  to  twen^,  according  lo  the  weight 
'  phospbiiTet  of  calcium  introduced  into  the 
umber,  T,  and  at  tbe  same  time  to  automati- 
lly  control  tbe  daration,  intensity,  interTBl  of 
cmrenoa,   and  period  over  which  anch  re- 


secarely  aoldered  to  the  bottom  plate.  By  thia 
arrangement  when  the  lower  hole  is  open  the 
water  will  enter  the  interior  of  tbe  case  by  the 
Suted  channels.  A.  metal  air  ioat  is  inserted 
into  the  int«rior  of  the  case  of  the  requisite 
dimenaiona  to  give  the  necessary  buoyancy  to 
tbe  aignal  when  thrown  into  the  water.  Space 
ia  left  between  the  aurface  of  the  float  and  the 
sides  of  the  case,  snffloient  to  allow  of  the 
passage  of  the  phosphurotted  hydrogen  gas, 
and  the  float  is  kept  in  position  by  resta  fixed 
to  the  interior  of  tbe  case. 


CHIEF  PHENOIIENA  OF  THE  THESE 

PBIKAKT  STATES  07  UATTEB. 

Br  J.  DonoLia  Scofmbn. 

Fart  H.— The  Qaisons  Btate. 

'OOB  the  reason  assigned  in  my  intiodaot«ry 

■*-     article — namely,  that  these  bodies  display 

tbe  aimplast  conditions  to  which  we  can  apply 

experimental  investigations — I  purpose  in   ' 


r.  Eolmea  baa  alao  patented  an  improved 
traction  of  fionting  distreta  signals.  In 
inproTement  the  caee  containing  the  phoa- 
Kt  of  caletum  is  cjlindiical.  andfittedwith 
igbt  covers  securely  soldered  down.  In 
oantre  of  both  these  covers  the  necessary 
atmUoaa  are  made,  the  one  for  the  emission 
W  erolTed  gas,  and  the  other  for  the  ad- 
ka  of  the  water.  These  two  holes  are 
nl7  oloeed  by  two  metal  strips  soldered 
Umbi.  ao  that  upon  the  tearing  away  oF 
aabigm  when  the  signal  is  required  for  use, 
holes  become  exposed.  Over  the  water 
I  of  Umi  lower  cover  inside  the  case  a 
w  flated  round  tb  e  edge,  and 

Miy  -' " 


first  place  to  consider  a  few  of  the  leadin 
features  which  gases  present. 

For  convenience  I  shall  express  all  results 
in  terms  of  the  metrical  systeni,  excepting,  per- 
haps, some  coses  in  which  it  may  appear  desir- 
able to  effect  a  comparisoti  between  it  and  our 
own  cumbrous  methods  of  expressing  the 
qualities  of  weight,  capacity,  and  eztenaton. 

What,  then,  is  a  gas  ?  It  may  be  defined  as 
a  fluid  possessiog  elastic  tension,  and  of  such  a 
nature  as  always  to  completely  occupy  any 
form  of  containing  vessel,  no  matter  how  large 
it  may  be,  or  how  small  the  weight  or  original 
bulh  of  vapour  introduced.  Hence,  a  vaponr 
diSers  very  materially  from  the  nature  of  an 
ordinary  liquid— such  m  water,  for  example. 


Now,  air,  oxygen,  hydrogen,  chlorine,  nitro- 
gen, carbonic  acid,  and  other  members  of  the 
non-metallic*  substances  ore  amongst  the  num- 
ber of  "  elastic  fluids  "  with  which  we  are  ac- 
quainted at  the  present  time. 

Atmospheric  air,  however,  ia  scarcely,  per- 
haps, entitled  to  the  iwik  of  a  true  gas.  It  is 
purely  a  mechanical  admixture  of,  in  the  mun, 
two  elements— ^iiygen  and  nitrogen — conjoined 
with  a.  variable  quantity  of  oarbonic  acid.  The 
meaanre  of  1  litre  (or  a  cute  of  S'937  English 
inches  in  the  side,  and  equal  to  17637  imperial 
pints,  or  to  61'02i  cubic  inohee)  of  ordinary  air 
would  be  made  up  of  oxygen  210,  and  of  nitro- 
gen 790  parte  by  volume.  By  this  statement 
we  are  to  understand  that  a  mechanical  oom. 
bination  of  these  two  elements  in  tbe  propor. 
tions  here  given  would  present  all  tbe  ordinary 
oharacteristicB  of  pnre  atmospherio  air — that  ii 
to  say,  it  would  admit  of  being  breathed  with 
impunity,  and  would  support  oombustion. 

Under  the  usual  conditions,  the  amount  bj 
-volume  of  oarbonic  acid  present  in  the  air  it 
found  by  experiment  to  range  between  3  and  6 
parts  in  every  ten  thousand  of  air  submitted  to 
eiaminaticn ;  traces  of  other  gases  are  also 
usually  present,  particularly  in  certain  states, 
probably  resulting  from  electrical  disturbance 
in  the  higher  regions.  It  will  be  necessary  to 
know  whatalitre  of  dry  air,  free  from  carbonic 
acid,  welgbsatO°C.,  and  a  pressure  of  760  milli- 
metres of  mercury  in  the  barometer.  Wo 
nsnally  find,  this  weight  is  stated  at  l'B992 
gram ;  my  own  experiments  have  resulted  in  a 
slight  eicass — nsmely,  12937  gram — but  for 
OUT  present  purposes  this  poesasaes  no  import- 
ance whatever.  As  a  general  rule,  we  find  thai 
the  atmosphere  contams  also  watery  vapour  to 
the  extent  of  about  fourteen  parts  in  everj 
1,000  Tolumes;  we  might  include,  too,  minnto 
solid  particles,  such  as  the  spores  and  seeds  of 
plants;  but  I  content  myself  with  remarking, 
that  of  this  character  sre  the  so-called 
"  motes  "  constantly  to  be  seen  in  the  path  of 
a  sunbeam  let  into  an  otherwise  darkened 
room.  But  we  will  at  once  pass  to  other  and, 
to  us,  more  important  inquiries.  Bepeated 
and  carefol  experiments  have  clearly  shown 
that  all  the  actual  gases  fulfil  certain  important 
conditions  embodied  in  what  ore  termed  the 
"  Qaseous  Laws ;"  and  I  propose  in  the  next 
place  briefly  to  consider  whdt  these  conditiona 
are.  The  first  of  the  "Osseous  Lawa"  tells 
us  that  the  volume  of  a  portion  of  gas  varies 
inversely  ss  the  pressure  to  which  it  is  sub- 
jectod.  It  was  first  enunciated  by  Bobert 
Boyle,  and  published  by  him  in  the  year  1662. 
in  connection  with  his  work  entitled  "  New 
Experiments,  Phyeioo-mechanical,  &c,.  Touch- 
ing the  Spring  of  the  Air."  In  or  about  the 
year  1676,  however,  Uariotte  established  the 
doctrine  in  bis  treatise  "  De  la  Nature  de 
"  He  carefully  verified  the  ststements  pnt 
forward  by  Boyle,  and  hence  the  general  ex- 
pression for  this  law — that  of  "  Boyle  or 
Moriotte."  The  preceeding  law  is  not  per- 
fectly fulfilled  by  any  actual  gas ;  but  this 
point  is  for  tbe  present  beside  the  question  at 
issne.  The  second  law  of  Mses  was  discovered 
by  Charles  (Professor  of  Physios  at  the  Con- 
servatoire dee  Art  ot  Metiers,  Paris,  bom  1746i 
and  died  1823,  renowned  for  having  been  the 
first  to  employ  hydrogen  in  balloons),  but  is 
more  commonly  spoken  ot  as  the  "  Law  ot  Gay- 
Lussac  or  Dalton."  We  may  define  it  as  fol- 
lows : — The  volume  of  any  gas  subjected  to  a 
constant  pressure  will  expand  on  being  raised 
from  tbe  freezing  to  the  boiling  point  of  water 
by  an  invariable  fractional  part  of  itself. 

),  then,  that  we  take  any  bulk  of  air 
at  the  standard  temperature  and 
pressure,  and  call  it  unity ;  let  us  assume  that 
we  take  exactly  one  litre.  The  careful  researches 
condncted  by  MM.  Begnault  and  Budberg, 
Prof.  B.  Stuart,  and  otheni,  teach  us  that  a 
volume  ot  air  at  constant  pressure  expands 
^m  1  to  1-3665  between  0°  C.  and  100°  C. 
60  cubic  inches  of  air  at  0°  C.  would  be- 
almost  exactly  83  cubic  inches  at  lOO**  C, 
because  as  1  :  03665  ::  60  :  (3666  x  6)  - 
ai'9S;  and  (BO  +  21'99)  -  82  cubic  inches. 
As  this  represents  the  expansion  for  100'"  C,  it 
is  clear  that  the  increment  tor  only  1°  C.  can 
only  be  the  one-hnndredth  part  of  this — that 


irned  irtUiMB^ 
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ie,  0*003066,  and  this  is  eipresnd  as  the  "  co- 
tffident  of  the  expansion  of  KaMS."  ThU 
dodmftl  ia  eqnivaUnt  to  the  TUJgaT  fraction 
/].„  and  we  see  that  t  volume  of  a  gu  atO''  C. 
beiiomes  1'003U65  rolumea  at  1°  C. :  convetaelj 
also,  the  foUowins  holds  eqoall;  g'tod : — 
273  Tolumei  of  ait  or  it; dragon  at  0*  C. 


=  274 
-  275 

>a7s 

-373  + 
Fnither,   it  ii 


r  c. 

2'C. 


I  neoeesary  to  state  that  the 
iecrcuft  in  bulk  of  any  Tolume  of  Tttpour  is 
tldo  atriotly  in  conformity  with  the  above 
ceneral  law — that  is  to  Bay,  393  volumen  at 
aO'  C.  would  become  278  Tolumee  nt  0"  C. 
Genrin^  in  mind  the  ratio  with  which  we  are 
conoetned — that  of  273  to  278  +  t^we  can 
r:uiily  bdItO  such  a  qucation  as  this : — Given 
1,000  cubic  centimetres  of  hydrogen  at  0°  C. ; 
what  wonld  be  the  volume  of  the  gae  at  20''  P  Aa 
just  stated,  the  increase  is  in  the  ratio  of  the 
numben  873  and  (278  t  20),  and  we  at  once 
determine  the  required  ceaalt  proportionnlly 
at  foUows:— 273  :  293  :;  1.000  :  {1,000  » 
J93)  +  273.  Neit,  let  it  be  required  to  find  the 
ducrauesHBtainedbyanequal  volnme  of  vapout 
ineunced  at  20'  whea  cooled  gradually  to  o°  i 
and  it  is  equally  evident  that  this  wiU  be  determi- 
nable in  this  way:— As  293  vols,  at  20°  : 
273  vols,  at  0'  :;  l.OOO  vols,  at  20°  :  «  vols,  at 
0'.  The  required  bulk  at  0'  is  therefore  equal 
to  (1.000  M  273)  -!•  233.  or  to  931-74  volumes. 
Conversely  also  this  result  can  oasily  lie  veri~ 
fied  by  proportion  in  this  manner  : — 273  :  293 
::  931-74  :  ■,  where-  -  (872,999  820  +  273). 
"  99999  volumes,-  and  the  latter  is  matha~ 
matically  equal  to  our  primary  measure  of  the 
vapour  at  20°  C.  It  follows  in  like  mannerthal: 
if  we  measurealitreof  anypuat  20°,  and  wish 
to  foretell  its  expansion  when  brought  to  t, 
temperature  of  50'  C,  we  must  in  that  caB» 
reason  in  a  precisely  similar  fashion.  Let  us 
tabeaa  an  example,  therefore,  the  volume  laai 
eiven— that  ot  l.OOOob.o.  of  a  vapour  at  20'  C. 
We  at  once  see  thst  278  -t-  20,  or  293  measuret 
at  20",  become  273  +  50  (or  323J  volumes  a( 
iff  C.  Henoe,  as  before,  solving  this  questioc 
by  proportion,  we  say :— As  293  vols,  at  20'  : 
323  vols,  at  50'  ;:  1,000  Vols,  at  20°  :  e.  and 
X  bere  is  equal  to  (1,000  x  323)  +  293  ;  - 
1,108-389  vols.,  nt  a  temperature  of  SV  C. 
Similarly,  we  can  prove  the  correctness  of  th« 
last  result,  re-calaulating  it  to  the  primary 
bulk  at  20'.    Thus  p— 

As  323  vols,  at  BC  :  2M  vols,  at  20^  :: 
1,102-389  vols,  at  50°  :  «, 
uda  here  is  eqoal  to  (1,102880  x  298)  +  323, 
or  (322.999  977  +  823),  or,  finally,  to  999-99fi 
of  tjie  original  1,000  parts  taken.  Seeing  that 
in  calculations  connected  with  gsses  wi:' 
agree  to  compare  all  final  results  at. 
the  Standard  Temperatures  (that  of  0^  Centi- 
ffrade,  or  32"  Fahrenheit),  it  will  be  ver>- 
requisite  to  obtain  a  determinate  expression  for 
this  operation,  and  I  cannot  supply  my  reader? 
with  a  more  elementary  formula  than  that 
which  I  am  about  to  introduce.  Make  v  -= 
volame  of  a  gas  at  any  given  temperature,  t, 
on  the  oontigrade  ecale,  and  let  V  ^  volume  of 
3ucb  gas  at  (S°C.  Then  velnme  of  the  gas  at 
the  "  Standard  temperature  "  will  be  always 

?rom  what  I  have  demonstrated  above  m; 
readers  will  experience  scarcely  any  difGcult,-. 
in  regard  to  this  question  when  I  proceed  nor 
to  dismiss  the  subject  in  the  following  terms  - 
The  required  bulk  of  a  vapour  at  the  standard 
temperature  of  reference  is  found  by  multiply, 
ing  the  observed  volume  by  the  denominator  oi 
the  fraction  eipreasing  the  "  co-eScient  ot  th,L> 
axpansions  of  liases,"  and  then  dividing  th? 
product  by  such  denominator  plus  the  otnerve^l 
temperature. 

But  we  must  now  examine  the  law  of  Boyl-' 
DT  Mariotte,  and  learu  a  few  facts  relative  tii 
the  behaviour  of  (i^es  under  varying  circum- 
stancea  of  press uro,  and  we  shall,  perhaps,  d,, 
well  to  glance  at  the  phenomena  themselves  of 
ttmoepheric  pressure.  I  need  acarcely  say  thai 
the  a  vera  go  weight  ot  the  superincumbent  air 
r.hioh,  at  the  level  ot  the  Hca  prpsaes  upon  any 
lii'dy  plaCLHl  there,  is  sushthatit  will  exacll; 
lupport  the  downward  pressure  of  a  cnlumn  ot 
uiercary  equal  to  7G0  millimetres.     IHoreover, 


I'taen  it  ia  borne  in  mind  that  the  metre  is 
i>qual  to  39  37  English  inches,  we  at  once  see 
ihat  the  above  is  equivalent  (0.7(iO  »  3937)  - 
■29  92ia.  When  we  speak  of  a  norma!  pressure, 
Therefore,  we  mean  some  close  approximation 
to  the  above  beiffht ;  and  when  we  allude  to  a 
'standard  pcessure  we  actually  indicate  that 
precise  height  and  no  otbar.  Although  at  the 
^.ea  level  the  atmospheric  pressure  supports 
TGOmm,  ot  mercury,  the  decrease  is  so  rapid  as 
«e  ascend  al)ove  the  surface  of  the  earth  that, 
lit  an  altitude  of  about  5*5  kilometres  or3'437 
Snglish  miles  (assuming,  as  we  may,  that  8 
tjlometres  »  5  milee)  a  column  of  mercury 
sienauring  but  SSOcum.  would  be  eustained  in 
iho  manner  already  stated.  Perhaps  a  tew 
bomely  illustrations  of  this  phenomenon  may 
prove  ot  interest.  It  we  carry  a  carefully  con- 
itructed  barometer  from  the  level  ot  the 
Thames  to  either  the  top  of  St.  Paul's  or 
.lampstA'ad-hill,  the  column  ot  liquid  metal 
stands  al-out  half  an  inch  lower  than  at  the 
irst  level,  and  thus  marks  an  ascent  of  about 
SOOft. ;  but  on  iTont  Blanc  it  falls  to  one-halt 
j(  the  usual  height-— or  to  380mm.— in  thie 
vay  proving  the  latter  elevation  to  exceed 
dfteeu  th.iusmid  teetu  I  may  also  add  that  in 
a,  famous  balloon  journey  performed  by  Du 
Luc  many  years  ago,  and  at  A  period  when 
ifronautioal  science  was  in  its  cradle,  the 
Barometer  sank  to  below  twelve  Inches  or 
304'Sitim.,  and  indicated  the  then  great  eleva<- 
:ion  of  twenty -one  thousand  feetor8'977  miles. 
Vfo  are  taught  then,  by  the  law  of  Boyle,  that 
iny  volnuie  ot  a  vapour  at  a  given  presinre 
becomes  half  Huch  a  volume  at  twice  that  ^ven 
pressure;  conversely,  too,  one  volume  ' 
[fiven  pressure  will  expand  to  i 
bhe  prL'ssnre  be  halved — to  three  meat 
iindor  a  pressure  equal  to  one-third ;  and  so  on 
ilways.  Ja  the  next  place  as  vapours  an' 
invariably  compared  together  at  the  standard 
pressure,  I  proceed  to  give  an  extremely  simpl'- 
Eormula  tor  performing  the  necessary  reduction 

Let  V  =  observed  volame  after  correction  for 
temperature;  letp  —  pressure  in  barometer  at 
time  of  observation ;  and  let  T  —  requiretl 
volume    at   0°C.    and    760mm.      Then    V  "- 


i>j  the  case. 

(S.)  To  correct  for  pressure  : — The  fonnnla, 
V  1  pti  -i-  7<iO,  furnishes  the  dat»  for  the 
alculation  now  remaining.  From  itweltam 
ihatV-  (740«9G-47) -1-760!  -  (71887-8+r60); 
-  03  931  cc„  or  the  actual  bulk  of  our  vapour 
laken  at  the  standard  pressure.  To  prove  the 
Utter  result  we  must  reason  in  thia  tasAkioK  — 
•GO.V    .„, 


iiecftose  V  — -? 


,  therefore  e  —  - 
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-.  Or,  in  words,  we  saj  thftt  the  stan- 
dard volume  of  a  vapour  is  fonnd  by  multiply- 
mg  its  observed  bulk  (previonaly  reduced,  if 
nocessary,  to  standard  tempeiatnre)  by  "  pres- 
sure at  time  of  observation,"  and  then  dividing' 
this  product  by  760. 

Suppose,  next,  that  we  malt*  tor  ourselves 
an  example  as  follows : — We  actually  observe 
a  vapour  to  occupy  a  space  ot  lOOoe.  at  a  tini, 
when  the  liarometer  stands  at  TSDoim. ;  th:' 
I  temperature  is,  and  remains  tlwonghout,  th-i 
'standard  one  of  0°C.  Required,  the  true  volamt' 
I  at  standard  pressure.  It  is  evident  at  a  glance 
I  that  in  this  case  V  -  (730  x  100)  -i-  760,  Or 
'  (73000  -)-  700)  1  and,  flnaUy,  that  tie  latter  ia 
equLiI  to  OG'Osca. — the  volame  at  the  pressors 
I  of  reference— the  gas  having  sostftined  a  df- 
; crease  equal  to  (100  -  9605)  -  SMcc.  b> 
I  the  additional  (supposititious)  preaanre  oi 
30mm.  ot  mercury.  I  will,  in  the  next  placi'. 
otter  an  eiampla  embracinfi  the  two.fol) 
calculation  for  standard  temperature  an-1 
I  pressure  conjointly.  We  meaanie  out,  saj-, 
'  lOOjc.  of  a  ^as  at  lO'  C,  and  at  a 
barometric  pressure  of  740mm.  Bequired,  thf 
true  voliimeattf'C.  and  7S0mm.  Letuapet. 
form  the  reduction  is  two  stages,  and  supply 
the  necessary  proofs  as  we  proceed. 
,  (.1).  Tr.  correct  for  temperature  :— The  toi-- 
imula  "V  -  273u  -t-  273  +  f  results  in  tho 
Enilowint;  pmimrtion :  273  +  10:273  +  0;; 
100:  tfc-,inw)iifha"  (27300 -)- 2S3)  =  96-«.fi 
=  tiR'47cc. — the  volume  of  our  vnpcur  nt  0*0, 
Proof  of  the  pri'wdinj;  ;  Wo  have  just  eeen 
tli,it  lOOcc.  at  10'  Ijecame  redticed  to  !i6'47cr^. 
at  0"!  therefore,  also  conversely,  fi647cc.  atU' 
sliould  incrensH  to  the  original  bulb  of  lOOci?, 
if  raiaod  through  10^  of  heat.  But,  as  tto 
volume  0fi'47cc.  will  increase  by  the  ;!-jrd  of 
itself  for  every  single  degree,  it  i^  evid<-nt  that 
it  must  inorea.-;e  by  the  amount  ■„',", rds  ot  itself 
when  it  is  sutiji-cted  to  ten  desreos  ot  heat. 
Hence  9047  at 0"  -  (OG-47   +    -.^.   x    OG47oc. 
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•nsequentlv,  in  the  nresent  case,  o  —  (760  x 
!  931)  -i-  740 ;  -  0(j-4G9— that  is,  96*47  cc,  or 
the  volume  of  vaponr  prior  to  effecting  the 
reduction  tor  pressure.  Feeling  saUsfiad  mj 
readers  can  now  easily  grasp  the  simple  methodi 
(it  determination  employed  in  the  caloolatiotiof 
standard  gas  volumes,  1  proceed  to  the  con- 
.^ideration  of  the  theoretical  Eero  of  tempen- 
l.ure,  or  that  condition  in  which,  if  a  body  were 
placed,  it  would  be  absolutely  devoid  of  all 
traces  ot  heat  whatever]  and  I  will  show  that 
ibis,  too,  is  a  matter  of  extreme  simplicity,  We 
must  first,  however,  examine  the  nature  aai 
tionstruction  of  the  simplest  kind  ot  air  tho- 
mometer.  Let  us  suppose  that  we  have  a  loig 
straight  tube  ot  unuorm  bore,  closed  at  the 
lower  extremity,  and  open  at  the  top ;  and  thit 
it  contains  a  portion  of  air  or  some  other  kind 
ot  gas  only  restrained  from  mingling  with  tiu 
atmosphere  by  reason  ota  short  column  otoilot 
mercury  allowed  to  glide  freely  along  the  tube, 
I  must  suppose,  too,  that  we  omitcive  te 
retain  the  p[«ssnTe  constant  thronghoot  osi 
investigation.  We  will  first  sunooad  oar  tit 
Lbermometer  with  ice  and  melting  ice ;  and  ve 
will  imagine  that  the  lower  margin  ot  the  oil 
or  mercurial  plug  stands  exactly  at  a  point 
against  which  (suppose  it  at  about  half-vaj 
up  the  tube)  we  must  scratch  a  mark  to  iodi- 
cate  "  Freezing"— that  is,  we  write  on  it  32°  F, 
snd  0'  C.  respectively.  In  the  next  place  « 
will  surronnd  the  thermometer  with  itesm 
escaping  from  water  which  is  Ixtiling  under  a 
pressure  ot  one  atmoaphere,  or  a  pressnic  ol 
29'90Sin.  of  mercury ;  and  we  will  suppose  that 
the  lower  margin  of  the  sliding  ping  now 
stands  at  a  point  higher  up  the  tube  (say  at 
about  a  clear  oue-third  above  our  pcerioiu 
record).  Against  the  latter  we  will  scratdi 
212"  F.  and  100^  C,  thus  representing  ths 
"boiling"  point  upon  each  scale.  Kow,  to 
finish  such  a  thermometer,  we  divide  (say)  the 
interval  upon  the  right-band  side  betwMB 
32°  and  212°  F.  into  180  equal  degrees;  upon 
the  left  hand  aide  we  similarly  divide  the  space 
l>elween  0"  and  100°  C.  into  100  equal  degrees. 
We  aUo  adopt  similar  measures  below  0' 
and 32°.  Forinatance,  at  Sf  below  " freeong" 
.on  the  right  band  side  we  may  write  (f  F-i 
'  while  at  37-9'  below  the  latter  itaalt— that  if, 
below  zero— we  mark  -87*8P  F.  and -38-8'C., 
and  at  these  minus  degrees  we  nmy  also  sdl 
"meronry freezes."  Atminu«820PF.,orl*tf  C 
oecnrs  a  remarkable  halting-plBoe,  which  ia 
termed  "  batterer's  Lowest  Observed  TeiDp«n- 
ture."  But  at  the  Ijottom  of  the  tube,  what 
must  wo  write  there  P  We  can  readily  solve  thii 
problem  it  we  approach  it  in  a  fitting  manner. 
The  original  volume  of  air  employed  may  be 
called  unity,  and  we  know  that  at  213°  F,  ind 
100°  C.  it  had  increased  in  tbe  ratio  of  1  to 
1-3C65,  this  being  the  value  of  the  "  coefficient 
ot  expansion  of  gases  by  heat;"  or  we  miglit 
say  that  the  distance  from  the  bottom  ot  thi 
tube  to  0°  C„  or  32°  F..  must  represent  unity, 
and  that  the  space  between  0=  C,  or  82°  P.,  w* 
100°  C,  or  212  F..  must  represent  the  0-3665th 
part  ot  unity— that  is  (1  0000  +  0  3lj«),  and 
it  represents,  therefore,  the  1.2-7285th  part  of 
unity.  Also,  as  this  space  contains  212  and  IW 
degrees  respectively  it  clearly  follows  tint 
unity,  or  the  whole  space  between  0'  C,  32'  f-. 
and  the  bottom  ot  the  tube,  must  contain,  is 
accordance  with  each  scale,  the  nnmbet  of 
degrees  indicated  by  [(180  k  2-73)«  -  3*]  - 
minus  459 13°  P.,  and  by  (100  X  3-73)  -  miair 
273"  C.  This,  then,  would  be  the  t-rue  resdini 
tor  the  zero  of  absolute  temperature,  Fion 
the  foregoing  we  also  learn  that  the  value  o 
the  "  co-efficient  ot  expansion  "  ia  i^  upcro  tb 
Fahrenheit  scale  of  temperature.  We  knoi 
'•  it  -""rtiBrn'tia^hoiiTvalBiiigBt  -  *59~ir'r.T«« 
-  i.7B-»4'C„r.ipreMiTonI  tUa"ab»tDlaIeni"  bat  It 
b,  ttPT.  iwrhtji!-,  to  iRirk  jfi  at  prSMM)  wltb  tbt  letBi 
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now  thftta  body  possessed  of  no  heat  at  lUJnuiong  the  Reads  nsamonir  tha  Pluea,  and  one 
would  oetUinly  be  below  -273°  C,  but  we  can  j  inosteffectiTewayof  ensuringhhiaisbydiffBrent 
KMoely  say  how  much  below.  |  pceasnrea.    The  Beeds  in  portiona  of  the  Leeds 

I  propose,  in  _my  next  paper,  to  disease  a  i  Organ  before  mentioned  are   on  lin.  heavier 


Mbject  of  oonBidemble  interest — namely, 
praporty  teimed  "  diffusion  of  gases." 
(To  be  fimfixiud.) 


THK    ORaAK:    A    COMPHEHEKSIVB 
TKEATISE  OH  ITSHAHUFACTUBE, 
PEOCaEAIs  AND  LODGMENT.' 
Br  Joan  Watson  Wamun, 

Amoeiitt  tf  tlit  CoHtji  0/  Urgmidi,  Lmnieii. 

PART  I.— GENERAL  TREATMENT  IN 

MANUFACTURE. 
I  T'HE   writer  would   never,  unless 

J-     most  eioeptional  cases,  advoca„r  auj-   ,         ,   ,  ,    •,       .      -     -     - 1-- 

Uiing   higher  than   precedinjr.     It   must    be  I   .■".**'   °°  '"™'   "'coot™  the  powt _, 

borne  in   mind  that  large  bodies  of  ignomnt : ''"'H"^ '*.*'"*'''*^  ^''°°*p''"'°  P'*'*'"'''''!"''* 
persona  should  not  be  trusted  with  the  praiaea  '  5''.ffl'^jf°t  in  ordinary  cases,  as  the  area  of  the 
of  the  Sanctuary  at   all  if   their  proper  and  !  Dmphrairm  can  obTionsIy  be  increased  at  pit 
effectual  musical  control  be  impra^liCRbli      -  '     "'"""-    "™  "'"  "n™  ■»'"'•  -*•-'  — ■=- 


than  their  corresponding  Flues. 

d.  AcaaKNTATioir  op   Trbblk.      The  rule 

111  be  verj  useful 


ot  one-third  of  the 

in  this  cose  unless  there  be   two  ini:i ,  _ 

which  case  each  increase  should  be,  say,  one- 
fifth  the  preceding  lighter ;  thus,  a  Great  com- 
mencing with  2i  would  have  its  middle  3  an'd 
its  top  a  trifle  over  3J.  The  Organ  of  St. 
Denis,  Paris,  by  C.  Coll,  has  its  Treble,  or  a 
portion  of  it,  lin.  heavier  than  the  Baas.  The 
softer  portion  of  Solo  of  the  Leed^  Organ  also 
has  an  Augmentationot  Treble  of  lin. 

6.  MoTOBB.    DTa^B  action.    No  very  powerful 
force  wiD,  as  a  rule,   be  required   here.      It 
advocate  any-   ^illia-s  method  (or  any  other  emplojf 


B  will  soon  show  what  preeeure  will 


nothing  short  of  an  offence  to  the  Deity  to  turn  ,  suffice,  and  weight  can  be  given  accordingly. 

four  or  five  thousand  average  conRregational       f.  Composition   aciion.     It  is   here  that  tht 

Faalm-smiters  loose  into  auch  a  bailding  as  wy  >  grentcst  pressure   is  required,  even  when  the   ' 

loncoln  Cathedral,  and  set  them  aioging  the ,  Draw-action  is,  as  it  always  should  l>c  in  large   < 

Old  lOOth  to  the  accompaniment  of  soSi  an  In-   Instruments,  either  Pneumatic  (or  some  other    ' 

Itrument  as  that  at  present  standing  there.  |  suitable  Motor)  or  a  mere  Valve,   as  in   thi;  '  1*0  Feeders  ai 

It  i»  obvious  that  nothing  short  of  a  cohort  of  I  Puppet  Chest.     The  pressure  for  the  Albert  '  pr     -    '   ■    " 


j.  By  this  term  is  here  meant  those  leoep- 
tacles  which  receive  a  storage  of  wind  to  K- 
used  out  in  exact  quantities,  the  inlet  or  ftdmis- 
aioncf  soch  wind  being  in  all  cases  goretned 
by  an  Automatic  Valve  (t«  be  directly  d». 
scribed,  I.  next)  1  it  is  the  presenoe  of  thii 
valving  which  constitutes  tha  difference  be- 
tween a  Heservoir  and  a  Iteoeiver,  tha  kttec 
riaitii  and  falling  with  the  Supply  or  ooniQtDp- 
tion,  tha  Keservoir  remaining  continually  /ad 
(that  is,  theoretically  so ;  see  farther  on,) 
It  will  be  obvious  that  Concasaion-beUows  are 
not  here  comprehended,  their  osa  and  aotHXc 
being  quite  different. 

i.  The  general  description  and  action  of  the 
Heaervoir  is  as  follows  : — It  is  simply  a  Ee- 
ceiver  without  Feeder,  generally  of  smaller  si 


regular  Receiver  (see  a  little 
on)  i  the  Talving  is  so  arranged  that  when  the 
Keservoir  has  risen  a  certain  height  the  com- 
munication with  the  Feed  is  cut  off  by  the 
closing  of  the  Valve — that  is  to  say,  nearly  go. 
The  Heservoir  is  thus — eicept  on  a  sudden 
demand — always  nearly  fully  inflated. 

1.  The  Heservoir    is   usually  weighted   }in. 

lighter  than  the  Beceiver  in  connection  witb  it 

(the  latter  tnurt  be  weighted  somewhat   the 

heavier),  and  the  action  is  as  follows: — When 

"     '  actuated  the  wind  immediately 

—  . p „. „  u.  I rr r -   ■"'   ^•"=  -"uoti.   r — — Eoceirer  as  usual,  but  finding 

Stewaida  beating  the  time — say  two  in  a  bar  Hall  Composition  Motors  is,  1  believe,  30in.  j  *  'cnt  (Trunk)  leading  to  a  leas  heavily- 
riwlirfo— on  the  backs  of  the  laggards,  would  g.  Touch- oci ion.  The  pressure  forthe  Touol,  !*«iKl'ted  Top-board  inevitably  raises  tha  latter 
hMemmireanythlng  but  a  draggling  roar.  To  ,  P,,eumaUoa  will  depend,  firstly,  on  their  aiic  '?  P''^^*^Sf  i"."*^ '"''^™^  ">  <*°  """"^  "« 
dtetopt  to  control  such  a  mob  by  any  prac-  structure,  and  number  and  nature  ot  the  ■  f"t?"»t'«  Jalving  closes,  when  of  course  any 
ticable  wmd-presBure  whatever  will  be  simply  Pallets  they  have  to  open  ■  4in  may  be  con  '  '°™'"  '*™  "*""  inflate  the  heavier  pcessure, 
foolish.  The  only  methods  are  to  use  well.  I  sidered  about  as  light  as  it  is' as  a  role  adl  1  tliatis,theordinary,orHo.lBecelvet(towhicli 
blown  tnnes  Ac.  only  with  extreme  caution;  rfgable  to  use  for  a  Pneumatic  ■  the  Manohertei-  T*'*  Tell-tale  is  always  attached).  Speaking 
to  matmet  as  much  as  possible  ;  to  assist  with  1  Cathedral  Organ  already  referred  to  has  Sin  '  *''^<^"J' '"«  action  is  thus :  if  the  Reservirir  be 
properly-trained  Brass  or  other  Orchestral  In-  I  and  the  Crjstal'  Palace  6in  Still  'there  an.  ■''""  *'^*'  Aat«™atio  Valving  must  be  elosed. 
rtmmenU ;  to  let  the  Organ  itself  ba  of  ample  Pneumatics  on  lighter  winds  -  the  lar^p  Insfru  ■  consequently  the  heavier  pressure  cannot  affect 
J "  preiEures;  and,  above  all,  to  |  mont  belonging  to  Thos   Spratt  Ei-q   («e  neit  ,  "!>»*'?»'»»« '""n  the  lighter  or  Eeservoir  j^res- 


ohtoin   absolutely   homogeneons   control  over  '  para.)  has  il«  Pl 

tte  entire  mass   by   providing   mors  than  one   octave  movement"'-^n  Tsj'wi^d, 
Organ.    Two  or   more  effective  Instruments, 
Mch  with  complete  ordinary  Action  of  its  own, 
but  with  additional  Electric  Action  to  bring  in 
eommnnjcation  with  the  Organist  at  '    ' 


5i'n"f«e  nert  .  "1*'' P^^es  irom  tne  lignteror  Heservoir  pre 

'•■    \j^  gji^    aure  to  Pipes ;  if  the  EeBervoir  be  no!  fuu  tt_ 

Valviugs  must  be  open,  and  thus  the  additional 

I  force  of  the  heavier  pressure  eMpendtd  in  raising 

h.  MisciLLiNBODS  ExAMPLxs.  Gcn*rai  onlif,    the  Top- board  of  the  Keservoir.     Thus,  in  fact, 

^nd    uixfhoxil    Apportionment   in    most    caua.    the  Valvvng  is  always  a  litUe  open,  and  the 

Ihe  following  are  believed  to  ba  correct,  but    heavier  proasure  is,  by  its  influence,  inevitably 


'  ;  absolute 
j    figui  -   - 

inted  accouuta 


kiys — these,  and   these  only,   and  nof 

nendoos    wind-pressure,     furnish    the 

lolntion   of  the  problem  of  united  ciithedral  1  -  „      ,       ,-,    ,    ,  ^        ^ 

ntterance-that  is,  such  unity  as  the  slow  speed  \     Bomb^ty  (India)  Town  HaU.  40  S.S„  3  and  P 

0!  sound  itself  wiU  ever  allow  of.  1^'}°  5  ("isliop). 

I      St.  Mary  of  Sacred  Heart,  Boston,  .U.S.    41 
[14,  a.]  CoMOBKT  Oboanb.    With  regard  to  :  SS,.  3  and  P. :  all  Pipes  to  31  (Johnson,  West- 
luge  Instruments,  the  preceding  with  refe.   ^e^^.  Mass.,  U.S.). 

wnco  to  Cathedral  Organs  will  be  quite  soffi.  St.  Alphonaos,  New  York.  45  S.S.,  3  and  P. ;  I 
(ient.  ItmnstbaremembaredthattheConoert  Manuals  8.  Ped.  3i  (Hook  and  Hastings, 
Inetmnient  has.  as  a  rule,  less  need  of  forcing    Boston,  U.S.). 

tiban  the  former,  first  on  account  of  tfae  mucb  ^^-  ^-  Holmes's  Organ,  Begent's  Park,  I 
smaller  space  and  auditory,  even  in  real]  vlaree   London.    65  8.9.,  4  and  P. :  Echo  kai/ 


8  not   guaranteed,  as  the   attenuated  just  the  amount  ot   the  difference 

i  merely  taken   from  miscellaneous    between    the    two    pressures ;    and    so    the 

I  heavier,  although  it  drives  wind  through  the 

I  lighter,  can  only  do  so  at  the  requisite  reduced 

.  .1,  Tlie  Keservoir  will  thus  be  seen  to  be  a 
^  simple  Beceiver,  automatically  trapped,  and 
communicating  by  Trunk  with  the  Beceiver  of 
I  an  ordinary  Bellows.  It  mnat  be  strictly  borne 
n  mind  that  the  communicating  Trunk  mnat 
n  all  cases,  parlwHiarlv  with  a  small  Beaervoir 
(ne  o.  next),  be  of  ample  siae. 
Halls;  se'condly,  beamae'it'h^I  MwaTch^nce  Choir  a,  whole  of  GrVand  8w7"f1uV4",  Sw'ell  I  °-  The  exact  posilion  of  the  Eeservoir  is  sub. 
rf being  lUtened  to;  thirdly,  becanae  it  is  need     Beeds  and  Ped.  and  Solo  6  (Brjceson).  I  3*=*  *»  -ra^ation  from   oironmstanjes  s  where 

ua   mle,    only   with    trained    performers-       Com  Exchange.  Kilmarnock.     31  s.S.,  4and  I ''^'?''*  i'*"  ^  •=*'"""*°^'°  '',."  B*'^™''' '*^''^ 
loorthly,  because  of  the  often  better  aconatic    P. ;  2  to  7,  latter  for  Tromba  and  some  other  '  Pl»««  <"      ' 

eliaiBet«r  of  the  building— I  mean,  not  as  to    Stops  (Forater  and  Andrews).  I '""' 

efbeta  simply  ethereal  or  sweet,  but  as  to  onpa-  Manchester  Cathedral.  40  S,S.,  4  nnd  P,  8  '  ! 
Wily  of  restraining  and  enforeing  tha  effect  of  *°  ^uba  and  Har.  Flute,  6  to  Pnaumatic,  all  ■ 
the  Kmnd-waves.  rest  3|  (Hill).  1 

h.  With  regard  to  smaller  Instruments  more       P"noptic?n.  London.    60  S.S.,  4  and  P. :  Six    I 
wll  depend  upon  ciroumatancea.    The  aingle   P"™"^  ("'">■    .,„„„,,„ 
Tuba  of    a    moderately    small    three.Manun.1   ,  ,^'~  ^H'P'^?:,?""'-„''^  S.S.,  4  and  P.  :  3.  3    ' 
Organ  might  in  certain  cases  be  as  strong  as  in   '"IJ;  "?^  %  (Cliquot,  Pans.  Eehuilt  by  C.  Coll), 
tlie   largest  Instrument;    so  also  the  varbua       Mr.  T.  Spratt's  Organ,  VaHsall-road.  London,    [ 
imitative  Stops,  whatever  be  the  size  of  the    S'  '  ,2  ""**  ^- '   ^'   ^'"^-  ^*  ^^^-  ""* 

Organ,  may  well  be  winded  sufficiently  strong    Pn/}'"»'t>c  (T.  S.  Jones  and  Cnurcellef ). 
inaU  cases  to  effectively  supply  in  the  Occlieatrl       Liverpool  Town  Hall.   100  S.S.,  4  and  P. :  3} 
theplaceot  those  particular  inetrumenta.  Thus   *°l^'  f"'"  '*  ^^  ='"'  ^°  (Willis). 


thettUo0^n'orone"si^p""repre'^enti'ni''th^       London,  Albert  Hall.     Ill  S  S.,  4  and  P.: 

Hautboy  may  be  on  3in. ;  larger  Instruments,  ''  *;  %^-  ^°'  ^-  ■>°^  ^°  ■■"^hes  (Willis). 

with  one  ot  two  (imiutive)  Stops,  may  have       ^'^-  "'^^^'  -t-aton-square,  London.    (54  S.S., 

a  Sin.  and  a  6in. ;  and  so  on,  the  fact  of  the  *  "^^  Z  '  ^^  ^/Ji  ^^l}'''' 

Organ  poeMssing  but  two  or  three  Kegiaters  „  I*""  T^   <S     '' ,  NewcMtle-on-Tyne.    34 

m^ing  not  the  least  difference,  only  that  such  °f,-  ^  "."r.^- "  Manuals,  3i,  Pednle,  4  (Lewis), 
an  Instrument  will  bo  all  but  useless  to  fulfil        '     "^ ^  °°  "**"  ^^^^  ^°™^  "^  '''™^  ^^^  ***" 

the  general  purposes  of  the  Organ.  already  given.) 

C  HxSDs.   The  increase  of  pressure  for  Reeds  ,  i.  ^'o^*  Kx*ct  Information.    In  conjuno-    ] 

may  be  set  broadly  as  one-third  of  the  lighter;  ''°°  "''^''  Speciflcations,  the   foregoing  will  ba    ' 

thus,  nipposing  the  Flue-work  of  the  Great  bo  su^c'e"*  to  indicate  the  best  pressure  in  all  in-    ' 

in  Mn.,  itB  Trumpet,  tc.,  will  be  on  4ia. ;  of  »ti">ce9  where  Organ  is  commensurate,  building 

eonne,  in  the  Solo  Organ  a  greater  increase  is  "^  proper  acoustic  capabilities,  and  Instrument    I 

•dviaable,  aa  already  pointed  out ;  and  on  the  '^^"  Properly  placed.    In  cases  where  these  '  iees  than  half  a  square  foot  . 

Choir  the  sntbor  does  not  recommend  any  in.  ^™  ■"*'   existent,  a  little  more  pceaauro  will ,  iag  sire  supplied  by  that  Reservoii 

CWMQ  nt  all  «a  a  rule,  for  variety  is  as  essential  g^iierally  be  beneficial.     More  praci«e  informa-    latton    of    Soundings  iie,    xee   13,  t\,     Tdm^ 

tion  will.be  given  in  future  more  particular]  imaeinao.'aO'csEKQ.'si.'CQ.'i'fc.^'s-.^'ii-.***.'*'*- — , 
-'-' ■  •■     -        ™»nt.  Vaiiti«C««A«C&.'ua  ^i^.^ViN.ftVaTOi'-A- 


be  commanded  i'         _ 
'  the  Beceiver.    The  oommunicatioi; 
between  the  latter  and  the  Beservoir  has  some- 
made  by  Tmnk  formed   like  the 
Bellows  of  an  Accordion,  but  to  this  there  ara 
objections.      (Ste  Wnrn-TitDMK).    At 
other  times  the  Reaerrcir  is  at  the  aide  of  the 
Bellows  proper,  sometimes  some  distance  off. 
More  is  said  on  these  points  farther  on.   (16,  e.) 
0.  With  reference  to  the  tonUniction  and  site 
the  Keservoir  Bomedifference  of  opinion  pre. 
vails.   First,aaregardsnumberof  folds:  it  will 
be    obvious  that   with  the  Reservoir   always 
fall  there  is  no  need  either  for  compensating 
considerable  rise ;  one  fold,  therefore, 
nill  in  most  casea  do.    It  will,  however,  some- 
Limes  happen  that  there  occurs  a  great  nidd^K 
lemand  upon  the  Beservoir,  and  in  sach  case 
t  is  liable,  if  it  have  not  sufficient  rise,  to  "  run 
out,"  or  empty,  before  the  heavier  pressure  can 
bring  itself  against  it :  too  folds,  one  inverted, 
will  obviously  be  useful  here. 

Secondly,  aa  regards  area,  it  is  manifest  that 

this  will,  to  some  extent,  depend  upon  Tin — the 

larger  the  area  the  less  amount  wUI  there  be  of 

(he  collapse  just  mentioned. 

p.  As  B  rule,  it  may,  I  think,  be  laid  dom 


that  the  area  of  the  Keservoir  should 

than  half  a  square  foot  per  Stop  of  Sound- 
(for  calcu- 


LUriffhtsiwrTsd. 


and  minute  tMatment  ot  the  InaUunMnt. 


^Mii  nn  Cwlc^^«  C&.^a  ^i't'- 
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witli  BallowB  in  n>n*l  mode,  and  Beaervoir 
fw  Manuals,  the  BeUowa  uiU  have  Tranh  to 
Pedal  Or^n  in  ordinary  way,  and  tbe  Beserrair 
am  will  be  calculated  by  united  Btope  of  (It. 
and  Swell:  thna,  Euppoae  former  poea«wi  10 
and  latter  8  stops,  tlie  minimum  area  of  Eoser- 
TOir  will  be  0  aq.  feet— aay,  Eeaervoir  3  n  3 
((M  economy  of  iqnare  plan,  5,  o) :  the  addi- 
tion of  Choir  to  Qteat  or  to  Swell,  or  Octave 
Han.  Couplers  will,  of  oourse,  ueceasitate  en- 
largemcntof  Beserroir  accordingly.  The  larg^ 
Organ  belonging  to  Mr.  T.  Spratt,  before  alluded 
to  (14,  g.),  has  a  Manual  SoundinK-sise  of  61 
Stopa,  Bupplied  from  a  BesecTOic  of  26  aquaie 
feet ;  slightly,  as  will  be  aeen.  under  the  rule  I 
hare  laid  down.  The  wind  supply  of  this 
Instrument  ia  thoroughly  auScient  in  every 
raapect  for  all  legitimate  playing. 
(To  ht  eonlinvedd 


he  other  one  not  being  used  when  once  tbe 
iibhe  is  aet,  bo  it  is  apparent  that  all  unta  will 
ill  the  same  width.  The  lathe  need  never  be 
itapped,  though  it  is  reversed  twice  for  each 
lut,  but  the  aiaengaging  worm-wheel  (which 
gliould  be  of  case-hixdened  scrap  iron)  must  be 


Pig.  6 
holmn^ 


ound  ban  of  iron;  they  call  for  little  lemaA 
f  the  iron  bar  sticks  out  far  it  miut  Im  oovtnd 
ver  with  a  loose  tube,  or  be  pmteoted  by  a 
ailing  guard.  I  recollect  once  Bering  ajoong 
nan.  who  was  passing  one  of  tbew  bthas, 
utirel;  divested  of  his  coat,wBiBtca*t,  Ae.,ia 
Iwut  a  second,  from  the  Mid  of  tbe  inm  bar 
itching  him  in  the  small  of  tlie  back,  sad 
finally  tbe  strap  came  off  from  bis  acaTt  ijatdi. 
lug  round  his  neck.  Fig.  9  ahowa  a  mathod  of 
(Tiuging  studs  to  the  right  diameter,  wbkk  at 
-'  aight  appears  good,  bat  is  really  not  ao 


qaick  and  accurate  as  nsincf  a  gwige  of  Uu 
f  rm  of  Fig.  10,  A  tool  of  tha  form  of  Fig.  11 
iDuat  be  used  for  thia   work,  and  tbe  utkt 


THE  LATHE.-VI. 

By  Fbkd.  HoFnuNH,  Engineer. 

NO  one  that  bae  much  turning  to  do  uses  a 
oil.can  for  oiling  his  centre ;  a  little  piet 
of  wood  ia  all  that  is  needed,   and  a  little 
wooden  pot,  or  stopped-np  piece  of  tubing,  that 
will  not  always  be  in  the  way,  and  liable  to  be 
knocked  off,  but  that  can  be  fastened  by  a  piece 
of  wire  round  the  beadatock ;  or  what  is,  per- 
bapa,  bettor  still,  is  to  hare  a  receptacle  cast 
inthemovable  headatock(Fig.l}.   Ittbework 
makea  a  knocking  noiae  in  the  lathe,  it  ia  often 
from  the  spindle  b^g  loose  betweai  the  centres, 
tbe  driving  pin  in  tiie  face-plate 
atriking  against  the  carrier.    The  i 
novabM  headstock  must  not  be  too  quick,  u 
it  ia  frequently  used  for  feeding  in  boring,  and 
drilling   tools,  but  the    fly-wheel   shomd  be 
inodeTat«ly  heavy,  and  should  stand  out  far 
enough  from  the  casting  to  prevent  one  catch- 
ing one's  fingers  between  tbe  hand-wheel  and 
caininf.     Where   the  movable  headstock  fits 
into  Me  lathe-bed,  tha  snngs  should  be  deep, 
ao  tlukt  they  will  not  wear  a  alack  £t  :'     " 
bed ;  Uiey  sbonld  not  be  made  too  tJght  _.    ... 
bad,  however,  or  the  moveable  beadatock  wQl 
oome  along  with  a  jump  when  it  is  pulled. 
moat  lathes  a  common  fault  ia  that  the  n 
able  headstock  atioka,  from  the  bolt  and  washer 
catching  against  the  under  Qange  of  the  lathe- 
bed.    It  ia  aUo  preferable  to  tighten  the  iiiove> 
able  headstock  on  the  bed  by  means  of  a  handle, 

stooping  down  v 

lathes  (^g.  2).    A  commo'n  hanj-rest  iaabowb 

in  Fig.  8,  which  may  be  turned  half  round  for 

a  boring  rest,  or  a  aeparate  reat  may  be  put  on 

aa  in  Fig.  4.    Of  course,  in  all  rests  for  faand- 

flnishiag  and  chasing  threads  the  reat  must  be 

hard  and  alippei?,  and  the  top  be  kept  oiled. 

It  is  often  neceesary  in  hand  turning  ' 

long  handle  of  the   form  of  Fig.  5. 

shows  a  common  form  of  chuck  for   holi     ^ 

atnds,  and  bolts  for  finishing.    In  finishing  ofi 

the  ends,  a  half  centre  must  be  used,  and  the 

eentre  mark  must  not  be  taken  quite  out— in 

^t  it  ia  always  beet  to  chase  the  thrwd  to 

gauge  before  touching  the  euda.    In  following 

the  thread  the  great  thing  is  not  to  go  too  deep 

at  firat,  and  then  chase  taper  ao  as  to  try  the 

end  of  the  atud  into  the  gauge  or  nut,  till  it  fits 

■lack.    If  the  studs  are  for  steam-tight  joints, 

as  cylinder  lids,  they  muat,  of  conrEe,  be  tight, 

and  chased  clean  up  to  the  oollar,  or  the  holes 

tor  them   must  be  countersunk   a  little  (see 

Fig.  ?) ;  or  else  for  bolts  it  is  gener^y  found 

in  fitting  and  erecting  ahopa  that  bolts  and 

nuts  require  running  down,  sometimes  two  or 

three  times,  with  the  stocks  and  dies.     Fig.  8 

ia  a  nut-facing  and  champfering  lathe.    It  has 

an  overhead   reversing   motion   (as  deacribed 

before  in  Paper  I,)  which  drives  it  the  revert 

way,  in  order  to  unscrew  tbe  nut,  by  feeding 

piece  of  iron,  fastened  in  the  resti  against  it, 

which  also  keeps  the  next  nut  from  turuinj^ 

round  when  it  is  being  put  on.    Of  course  water 

muat  be  used  for  this,  and  in  thia  case,  aa  in  all    taken  ont  of 

others  where  water  is  used,  a  tin  must  be  placcil  lohampft 

underneath  to  collect  the  water.    If  the  wattr  jis  ohampfered  at  all  ia  to  let  the  key 

should  upset  on  a  flagged  floor  a  ebiael  must  be   quicker,  and   to   lessen   the  danger  of  men 

driven  in  the  oraoks  between  the  flags  to  l^t  I  getting  their  fingera  or  olothea  caught  by  thi^ 

the  water  find  its  way  out.     In  thia  olasa  of  oomera.      Lathes   are   made    purposely   with 

lathe  only  the  croaa-tcaveiaing  handle  ia  need,  jhollow  mandrels,  tor  turning  atnda  out  el  long 


dnven  atahigh  speed.  Intumingsc 
if  studi,  and  looomotive  oopper  atajs,  a  littls 
edge  on  the  lathe  bed  lifts  tha  reirt  up,  and 
Auaes  the  tool  to  dig  into  the  work,  torning  it 
L  smaller  diameter  until  the  ledge  is  paaed 
^fw  Fig.  12).  The  object  of  tnniing  thm 
stays  smaller,  and  genendly  speaking  of  taining 
n  py  apindlea  amaller,  in  tbe  middle,  ia  to  aoaw 
put  them  in  easier,  and  no  ahaft  tot 


has  to  be  hammered  throngb  fixed  boka  at 
tbe  end,  aa  when  a  machine  gets  clotted  wilk 
oil,  and  rust,  it  is  sometimes  nert  to  impoariUs 
10  get  the  shaft  out,  from  ita  not  having  beat 
•i.i  first  turned  down  in  the  middle.  In  Jtmf 
gauges  of  the  form  of  Fig.  13,  if  the  gauge  ii 
too  wide  it  must  be  hammered  to  altw  it  It 
U  a  mistake  to  use  two  different  aisaa  on  eaa 
gauge,  as  it  only  leads  to  two  men 
eikme  gauge,  and  it  is  a  chance  if  tn 
both  sises  at  once. 

(To  bt  conttiHud.) 


THE  I-LOOB  OF  TEX  OCXAV. 

AT  a  neent  meeting  ^  the  Amerieaa  AsadHf 
at  Soienees,  Prof.  Alex.  Agasds  nsd  m 
eiiay  deuriptivs  of  tbe  results  of  tSa  BIska  aaatt- 
tioD.  At  lut  yiar't  mtetiaa  of  tbs  Aeaihaty,  Flit 
AsHus  said  b*  had  prepared  the  w^  tor  hfa  |i«at 
Biibjaotb)  disattMisg  loms  of  Ibairark  donsoatta 
ChsUengar  Expedition.^  Ho  did  not  than,  howem 

itkin.    But^aTllBfM 


itpeot  to  be  ready  at  tba  n 

sa  Boooaat  of  anothar  enadition.    But 

States   Ckiast   Survey   pUoed   at   bh   c 

opvortaui^  ia  tbs  croiss  of  tbs  steaaaer  I 

Tenel  has  paued  over,  for  porposea  at  sonadioc  «! 

eirvsT.  a  diatwiae  of  1,800  milos  in  and  fOtUm 

the  Gulf  of  Mexico.    Tbe  mA  of  nLs«  latlua  IB 

begaa  at  tho  pmnt  where  it  bad  bean  lafl  aff  tfHt 

SreleoessoTB  m  desp-Ma  dradglag  for  that  rape 
ia  father.  Pro,  Louis  Aganis,  and  Ooonl  T* — '-'- 

thevbad,  indeed,  mn ' —  " 

Mroei  lbs  Gulf,  but  it 

spplianoei  of  tut  day.  . . . . 

iMults.  Id  depths  eioeeding  SOO  falhoBS,  1. 
iastaDoe,  Count  Poartalss  fonnd  IftUa  sniMsl  Hk ' 
and  at  that  tims  there  was  a  Rsnsml  bsbsf  Oal  Hg'- 


n  oaa  or  two  Uneittf  dnUCl 
it  waa  dona  with  tbs  iuiiBWii 
ay,  and  broogbt  ao  eo^Ulj 


from  Florida  acioes  to  Uu  Tnoatan  Psmniola,  al 
■Iterwardorosscdaod  ttciossad  tba&alf,  aaMglff 
reaohing  How  Orlaana,  sad  paaaisg  ovar  a  disMi! 
gflpBOOnilei.  The  survey  wonU^ve  be«  kaMH 
bad  it  not  bean  interrupted  by  an  aosideat  at  M 
B^iss.  A  Spanish  pilot  ran  the  vaaaal  asboiaoaH 
ooaat  of  Cuba,  niar  Babia  Honda.  Kariad  lii^aWi 
msnti  faavo  been  effeoted  in  deep-sea  dradfiag  sa 
work  U  like  ohu'soter,  a«  that  mnob  ■oneaajt; 
doDo  in  a  given  time  than  formerly,  and  tbs  wslj; 
are  more  latistaetary.  Ia  uahjuB  tha  la^  ta  fMl' 
Jtpths  heavy  weights  are  rtqnind.  Oa  H» 
Cballengcr  the  mods  of  aseertaising  that  Aa  W 
tODChed  bottom  was  by  notidDawhrB  tha  MfS  ^ 
ant  more  slowly  than  betora.  Tii»  Ofrntlitm  M 
perfarmed  with  a  very  heavy  rope,  am  atoMP 
being  neoeaaary  to  hold  the  wevbta  SBVl<V*'<'' 
linking  it  It  was  liabU  to  an  over  at  naAafa  M 
Fathonii  in  giving  grsat  depths.  It  ia  mmom  ttrt 
tba  Eniiliih  did  not  nsa  the  iuvsutkiB  «f  ttair  W 
sonatryman.  Sir  William  Tbonusa,  Iwtaiil  it  Vf 
anticpiated  aoDndiDg-ropa.  "Dw  iiinsiiiaMiial  friar 
psUy  oosaiats  in  aubitituting  a  piaoo  iriia.  tUh 
after  rnnning  «ot,  leave)  the  shot  with  «UA  it  ■ 
weighted  on  the  battom.  Repeated  WMndtacsirii 
tha  piano  win  on  board  tba  Blake  indicaW&t  Hi 
aoenraoy  attained  was  within  1-100 e(  Ipar  oaAl 
tbe  ChalleDggr  aousdinga  war*  osly  witUa  fi  fat 
cent.  Tba  Thoouon  BenDdLug-wira  waa  mabM* 
ably  reported  upon  by  tbe  Briliib  nasiaihaiM  W 
hadf         —   ^-'     "■ ■" 


the  ontfit  irf  the 


Binobaifa.    lalH 
inda^&adtatt 


country  it  waa  tavonrably 

Bonnding  npadition  ot  tM  TuiaaMfm,  •*! 
ikilfnl '  -■  " "-  "^~- 
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ipbon.  The  time  gained  by  luing  the  win 
cvaiarkshlo — far  initanee,  tiranlj  to  twentj- 
ilei,  u  oompugd  with  two  honn.  Tlie  ' 
ight  left  oa  the  bottom  of  the  ootin  u, 
SxHi  of  thmt  loit  b;  the  old  proceH. 
Agauii  ebowed  the  dradffe  u  now  modlGed 
1  on  tlie  Bkka.  Hitbcrta,  the  dredjn  bu 
UMt  wuktiifutor;  ooDtri»Doe,  becsc 
t  ID  and  kepi  bnijing  it  so  thit,  do  i 
t  it  was  dragtcwi  little  Ins  thin  mad  wan 
I,  mqniiiiiK  bonn  of  aifling  lo  ntricate  ■ 
u  th«t  miarht  ba  ioclnded.  On  the  SIbIec  - 
wai  denied  which  did  the  gitting  at  the 
jittead  of  tbe  top  of  the  oaean,  A  rope  «m 
teA  to  the  dredge  that  it  no  longer  tended  te 
df  •  After  Ihie  had  been  ■neotaitallj  tried, 
r  unprOTemeDt  wm  made  by  eubatitatiiig  ■ 
for  the  wedge,  with  net  aides;  thii  ran 
'  aloDg  the  bottom  withont  hnrjins  at  all, 
ware  attaohed  behind  the  dreilKs,  wbich 
great  eerrioe.  II  ie  quite  aatODiehing  what 
of  animals  ma;  be  oanght  b;  tbe  tanglee  ; 
I  bring  np  Gibei. 

Tawl  was  anotber  inetmrnent  needing 
lent.  Ita  tendency  was  to  tnm  oTer  aide- 
d  then  catch  DotbioB.  Somatimiii  ererr 
a  week  at  a  time  an  tbe  Challecger  wonld 
seutol  baoaiue  of  tliaie  tronblea  with  the 
>n  the  Blake  no  aneh  diffieultiei  were  en- 
1 !  they  o»ed  a  contriianoe  Bomawhat  like 
trawl.tbat  had  the  merit  of  doing  iti  work 
'ell  wbieberer  lida  wae  np.  In  the  whole 
Blake  expedition  there  were  only  eight 
with  Ibia  apparatni ;  tii  of  thaaa  were  at 
iniag  before  the;  became  aoonitomed  to  the 
id  the  lait  two  ware  oat  tbe  fadt  of  the 
loe.  TbedDBUTappwatnaoftheCbaUengeF 
work  ooetlj.  Tbe  tatal  weight  of  dredge. 
i  shot,  in  three  milei*  depth  was  tliree 
1,  of  eooTHe,  tha  rope  wore  rapidly  nader 
itrain,  and  often  parted  while  oot.  Tbe 
ipedittoa  loit  50,000  fathoms  of  anch  rope. 
le  expedition  eonld  not  aSord  lou  at  a 
ate,  even  for  a  ■eaaon'g  entile,  and  it  waa 
)d  to  do  tor  dredging  what  had  been  done 
lioD — to  nbititDte  wire  for  rope.  With 
I  dredge  aerred  anffisientlj  at  a  weight. 
■ared  by  using  wire  with  the  dredge  waa 
praporiionallj  as  with  the  aoondiog  lead. 
re  Diade  in  two  hoar*  that  would  hare  oen- 
;bt  faoora  on  tha  old  plan,  and  fire  or  lix 
«  made  per  day  initead  of  one.  In  three 
i-tiitb  M  mneb  waa  dona  aa  in  tbe  (brea  or 
■'  work  of  the  Challenger, 
lowing  otnemtiDni  are  reported  by  Prof. 
-Where  tbe  depth  ii  1 ,800  to  2,000  tathoma 
landward  lalanda,  the  fauna  oorreiponds 


tbe  Atlantis  outside;  tbe  animals 
penstrated  through  tbe  openinga  between 
la.  All  elaaaea  of  the  animal  kiegdom 
■itt  ooeaD  are  well  repreaanted.  Inside  the 
I  Sea  tbe  tanna  ia  more  aoeialieed  aid 
iatic.  On  tha  Cbaltenmr  expedition  it  bad 
rtained  that  the  red  elay  ooie  of  tbe  oeean 
aa  larval;  a  raault  of  tha  deoompoeitioa  oE 

of  autlaee  «"'■"»'« — a  disintegrated  portion 
loatona  contained  in  tbeae  ataella.    Every- 

tha  Gulf  a  similaT  deposit  waa  found, 
limals,  chieQ;  mollnika,  may  be  said  to  Ell 
rom  the  aurf  aoe  to  eight,  ten  or  twent;-STa 
a  depth. 

idge  alwaya  biingi  up  a  quantity  of  their 
nposed  sheila,  and  in  initaucei  where  tbe 
iportion  waa  caratuUy  tried,  it  waa  found 
e  than  half  the  mud  oonsiatod  oF  shell 
I.  There  is  no  doubt  that  a  atnitam  ia 
A  tbe  bottom  of  tbe  aea  due  entirely  to 
iogi  and  hard  psrta  of  pelagic  animale 
iat  in  awarma  near  tha  surfaoe.  On  tha 
M  to  the  miataioe  of  many  animals  in  deep 
ar  nather  lb]  aaifaoe  nor  the  bottom, 
aaii  ia  inclined  to  diatniat  tha  Challenger 
ma.  Tbe  apparatns  there  used  oonld  not 
oof  aa  to  to  (ha  point  whether  tha  auimak 
J  caught  at  tha  depth  of  1,000  fatboma  or 
vrfaee.    The  fraita  of  the  towing-net  may 

gatiiered  anywhere  in  its  oonne.  There 
jne  in  the  brief  expedition  of  tha  Blake  to 
]  employ  apparatna  .by  which  this  queatioo 
oUy  determined.  In  the  cooTse  of  this 
I  the  tampetatum  of  the  Oulf  Stream  were 
id  thMogheat,  from  top  to  bottom,  and 
b»  whoto  ana.  The  faet  bad  been  first 
■  I)r.  Carpenter  that  an  inclosed  sea,  auoh 

'" — ' 1,  may  haTe  a  higher  tempera- 

idiDg  depths  of  tbe 

stance  19  Si".    It  is 

water  flowing  into 

naa    u>    orass     a    barrier     at 

h  there  is  about  500  fathoms, 

Bpanlnre  at  that  depth  ia  that  of  tha  sea 
t  el  tt,  tbe  cold  water  at  the  bottom  of  the 
iUiat  BaTer  riting  ao  as  (o  float  orer  that 
r  it  it  de«i,  being  wanned  to  the  higher 
aa  wUk  ia  transit.  The  Caribbean  Sea  is 
■daaed  bybftrriers,  and  ita  waters  at  their 
bvlha  m  only  as  oold  as  that  of  tha  lowat 
laaltebanien.    Similar obaemtttona are 


adeptha 
te^ei 
the  fact  that  the  ocea 


on  reeord  about  tbe  Soloo  Sea  and  other  bodiea  of 
water  thus  marked  off  bj  Hubmariue  or  anrfaoa 
alerationa  aurrounding  them. 

Prof-  Agaaaii  ia  not  yet  prepared  to  throw 
additonal  light  on  the  qDeetion  o(  aight  b;  palagie 
aaimalii  at  great  depths.  The  tact  remains  that  at 
these  deptha  there  are  found  ereaturea  of  two  olaaaes 
in  respeot  to  Tiaion  :  one  eyeleea,  or  nearly  so,  and 
with  carious  changes  of  atmcture  taking  the  plsee, 
sometimes,  that  tha  eyes  should  occupy  ;  others  in 
a  totally  oppoaite  oan£tion,  haring  eyes  enormooaly 
dareloped,  aa  if  to  enablis  tbem  to  aae  with  the 
smallest  modicum  of  light.  Tbta  ia  true  at  depths 
of  1,500  to  1,900  fsthoms  or  more,  both  aa  to 
iiataoeans  and  Ashea.  It  aeems  strange  that  the 
>me  conditiona  abonld  have  produced  diametricall; 
opposite  reaulti.  Tbe  question  ia  the  more  interest- 
ing beeanse  it  eoUMrne  a  Tery  old  tsuna,  Tbe 
osoitlationa  wHeh  han  ahaped  the  present  eoBtinenls 
did  not  break  up  tha  aeas  below  the  1,000-EBthom 
nor  disturb  tha  existing  animals  there.  Tbia 
tuna  that  baa  some  down  without  change  of 
looality  ainoa  Cretaoeoua,  and,  possibly,  since 
Juraasio  eras.  New  forms,  those  of  later  epochs, 
nay  hare  been  introdnood  b;  migntions  from  tbe 
ioast  and  shallow  water  of  the  coutinenta,  bat  there 
«n  be  little  question  thai  tbe  dredge  at  great  depths 
irings  ap  chiefly  the  direct  deseendante  of  the 
Juraaiio,  Or  even  an  earlier  period. 


THE  ECLIPSE  INJECTOB. 


teniring  tbe  nut,  G,  tbe  working  parte  m 

tat,  examined,  •ndn~'"""'  — "—  -' 

leing  broken  or  the  L^ , — 

tioD.  Th!a  ia  an  important  daaideratnnl,  aa  tbe 
npsiuiigi  in  an  Injaotar  are  ao  email  that  any  partiele 
it  dirt  or  waste  getting  into  it  are  liable  to  at^  ita 
■orking.  The  Bdjastment  to  anit  diKarant  itaam 
iind  water  preMnre*  la  effected  1^  (ha  ateam  plug, 
C,  which  gradoally  regnlatea  both  the  water  awl  tM 
iteam.  When  tbe  ateam  preaanre  ia  high  •  laiB« 
imoant  of  water  tuul  a  email  amonnt  of  aleam  am 
idmittad,  and  aa  the  ateam  preaante  kUa,  mora 
iteam  ia  allowed  to  enter,  and  ttie  water  aai^y  ia 
redeced  at  one  operation,  by  simply  tnrniDg  the 
liandle  of  the  regulating  ralre,  A.  The  iBJeoUr  ia 
iilaimed  to  work  equally  well  with  a  ateam  prearare 
«t  lib.  or  3001b. ,  and  wiU  lift  tbe  water  at  any  p 
-nre.  The  apparatna  ia  made  wilhai 
a.,  tor  lifting.— ficicnltyic  A 


iiat  any  prea- 
n  internal  Jet, 


A  TOURIST'S  FSESERTATIVE  DBT 
PLATE  PROCESS.' 

A  S  it  may  col  be  iuopportaoe  tor  memban  to  d»- 
tx.  scribe  tbe  dry  plats  prooeas,  which  they  fled 
the  moat  practically  osefnl,  I  Tanture  to  direet  auc- 
tion to  the  following  : — My  aim  has  been  prinaipally 
riireoied  to  prepare  Alma  by  tbe  nae  of  a  oollodion 
nnd  bath,  oombning,  with  long  keeping  propmtiea, 
adaptability  to  the  ordinary  wet  prooeaa  worked  with 
iron  derehniiBeBt.  Tbe  great  loaoeptiknlity  of  highly 
eenaitiTB  filma  to  injarj  from  weak  Inminoui  radia- 
toni  during  areparatioD,  axpoenre,  and  derelopmeot, 
tender  reliable  plate*  of  modeiate  eenaibilitr  a  pgr- 
taot  detideratum.  Snob,  iriien  worked  irilb  otoera 
of  bigb  aaaailnlity,  if  eauly  prepared  and  deTolopad 
away  from  a  apeeiiaUy  eonttrueled  laboraton,  ee«- 
ititnta.  in  my  tiew,  euential  .reqniaitaa  for  the 


jeacribe.  AlthougEi  any  ooUodion  of  recxigiiiaed 
^ndavd  eioeUeaoe  for  iron  derelapment  ia  perfectly 
'uitable,  yet  I  abooid  deem  this  deeeription  ineom- 
iilcte  were  I  to  omit  a  formula  equally  adapted  to 
ibis  or  the  wet  prooass.  I  must  confesa  that,  in  the 
FnanntactuEe  of  pjroiyline,  I  hsre  not  fonnd  the 
itaree-to  one  proportion  of  sulphuric  to  nitrie  amd, 
"rlginally  reoommendad  in  the  patent  for  eiploaiTa 
cotton,  and  snbiequentlT  ably  advoaated  for  the 
-olnble  TBrietiea,  ta  be  the  best.  The  employment 
cf  a  larger  qoantity  of  nitric  acid  to  the  aulphnrie, 
>ielda  Ib  my  banda  a  better  result  for  the  loloble 
kinds.    The  followi--  ' '- 


1  t>aaed,  therefore. 


8alpbiiricac>d,ap 

gr.  I'M  ... 

6  a.  01. 

Ifix. 

Water     ... 

Cotbm    ... 

-"-•S. 

155" 
ersi< 

Fabr.  to  1*5' 
n,  10  minntei 

Tim*  of 

I  The  double  temperature  giren  aigBifiea  that,  at 
,  tha  time  of  tbe  introduction  of  tha  ODttou,  the  aoida 
I  bbould  be  at  155°,  and  the  altawsble  decline  moat 
I  not  exceed  ten  degreea.  Six  fluid  drachma  of  a  plain 
I  collodion,  made  bj  diaaolTing  from  fire  to  aii  grains 
of  (ha  abore  pyroxyliue  in  a  mixture  of  four  fluid 
!  .Iraohma  of  methylated  ether,  sp,  gr.  '720,  and  two 
'.  daid  drachma  of  pore  aleohol,  ip.  gr.  '830,  is  to  be 
I  laiied   with   a  bromo-iodiaing   aolntion   made  a* 


pump,  and  beating  tbe  water  by  the  ateam 
or  its  operation.  It  is  claimed  that  tbe  Eclipse 
ir,  illaatrated  herewith,  meets  theae  require- 
.  The  engranng  ahowa  a  aeotioaa!  new.  A 
apindle  of  the  regulaliog  handle,  B  the  ' 
^  "       'sam  plug,  D  the  water  entron     . 

whiebiaaTatTe.andFiaateedpipa 


Sodium  iodide 
Cadmiiun  bromide   . 


...  J  „. 

...    2i'.ir. 


Before  ooating  the  plate  I  apply  a  anhatratum 
ooueisting  of  an  onnce  of  liquid  albumen  and  30 
minima  <A  "  liquor  ammonia),"  sp,  gr. '959,  diaaolred 
in  an  imperial  fiat  of  water-  After  the  {date  ia 
ooated,  exoited  in  an  ordinary  argenUe  niliie  bath 
Aud  removed  therefrom,  it  is  to  be  freely  washed  in 
erdinary  water  kept  in  motion,  and  then  treated 
iritb  the  following  ^reaerratiTe.  poured  on  uid  off 


the  aim  twice  or  thn 

oefromdifferuitparta. 

5part.)3    „ 

...    3gra. 

m  bromide 



...    ip. 

The  film  ia  again  to  be  traalj  waahed  with  ordinary 
filtered  water,  and  ooromd  with  a  threegrBin  solu- 
tioD  of  gamo  add.  and  arenly  dried.  The  baek  of 
the  ghaa,  a*  a  wtttar  «f  iraaaatian  agHoat  roiy 
trying  oonditioia,  ralbat  than  aa  an  opdinarr 
Lieaeaaity,  abaold  ba  wramd   with   a 
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with   ft  littls  gnm   moeilBge,   conatitatea   &  gooi 
medium  for  ihe  pnrpciH. 

At  iny  vDufBDient  interral  wttur  axposaTC  the 
11m  ii  vuhed,  and  developed  with  a  Buitkble  quan' 
tl^  of  lolation  made  in  the  f  ollowiiiff  proportiaiu  :— 

Witer 4  fl-  dr. 

^mc^o  <u!'^  '^  KniDs  dUaolted  Id  1  fl. 

oi.  klrabol  -805)  15  mini. 

PotuuDm  bromide  <I6  gn.  in  1  oi.  watet)  15    „ 
Bodinm  earboual«  (61  ga.  in  1  oi.  water  15    „ 

Tin  minimi  only  of  tbs  polauiam  bromide 
■boitU  ba  added  ia  the  Snt  insUnoe  aod  the  re- 
nwindac  upon  the  eulint  indiaatjon  of  an  imigv. 
Ai  lOon  aa  the  genenl  detutn  of  the  piotnre  beoome 
taintlf  *i>ibte  hj  reSscted  lie>it.  the  alkaline 
itnlofm  thoald  be  rrmoTed  and  a  three  grain  Boln- 
timet  citric  aoid  applied.  Tho  intenaieoation  may 
then  be  eiTected  with  p^ORallio  aeid,  citric  uid, 
tai  ar^eatic  aitrate.  aad  the  nnredaced  pnlta  dU- 
Mlred  away  with  aodium  hypoanlpbite  aa  oeual. 


SCIEN-nFIC  SOCIETIES. 


THE  SETEOSOLOQICAL  S0CIEI7. 

r|  ittK  DBnal  monthly  mMting  of  thi>  Society  was 
X  held  on  the  17th  jaat.  at  the  Institatioa  of 
(STil  Enginoore.Mr.  C  GreaTOs,  P.G,&,  Proaident.in 
the  chair.  A.  H.  J.  Creapi,  B.A.,  M.R.C.S.,  Bor. 
David  Ijimpla Eh,  William  Honia,  U.  laat.  C.B., 
Jamei  Mnir,  M.  Inat,  C.E.,  and  Hire  S,  A.  Dymond 
were  balloted  for,  and  dnly  elected  fellowi  of  the 

The  leUowioB  papere  were  read ; — "  On  the  Daily 
loeanali^  of  tCe  Barometer,"  by  W.  W.  Banddl, 
P.M.B.  i  "  Met»oroIogj  of  Moiofterpore,  Tirhoot, 
fin-  the  year  1877."  by  C.  N.  Pedraon,  F.M.8. : 
"  Note  on  the  Oraat  Bainfall  of  April  IMh— lltb, 
aa  recorded  at  the  Boyul  Obeerratory,  Greenwich," 
by  William  Ellis,  F  E.A.S. ;  "  Obaerrationa  of  Sea 
Ifcopermtnro  at  Slight  Dfptha,"  by  Captain  W.  F. 
Coborae,  FM.S.  The  meeting  was  thwi  adjonmed 
till  Wednesday,  the  19th  of  June. 


NOTES  ON  NOVELTIES. 

The  Sngllali  Watoh.  Compaiiy.— This  com- 
pany, which  id  established  at  Birminghani,  owns  tbe 
only  faetery  inEDgland  wh^re  the  oianafactare  of 
watohes  on  gnai^ed  nnd  interchanseabla  principicB  ia 
(ally  carried  ont.  Tho  ueccBury  arrangements  hnre 
taken  a  Ions  time  to  dorelop.  bat  we  learn  that  the 
company  eon  now  enppiy  watcbcs  in  three  sizes,  of 
two  qnuitias.  in  any  qmntity,  and  are  thui  prepared 
to  compete  with  tho  Waltbam  watchea.  The  photo- 
grapha  of  the  workrooms  pire  an  cioellent  idea  of 
the  extent  and  cnpaotly  of  the  worke.  The  company 
also  forward  a  tract  on  the  gaine  barrel,  Sus.,  tram 
which  we  ebull  probably  make  an  extract. 

Watch  and  Clock  Makers' Tool  a.— Mr.  Morria 
Cohen^,  of  Leeds,  forwarda  hie  list  ef  tooU  aod 
■natenak.  We  noticed  hie  hand;  little  drill  on  p. 
183,  Vol.  XXV. 

How  to  Make  your  own  TelBphanaa  i>  a  fuU- 
eiiedrawine  of  the  powder-box  arrangement,  with  ; 
brief  directions  for  mabiatr  two  (elephonea  far  Gs.  Sd. 
Itia  pnbliaheii  by  John  Hey  wood. 

The  Model  root  I.athB.—UFsara.Blnkey  Bros, 
and  Emmott,  of  Halifax,  hare  sent  na  a  photograph 
of  their  modal  toot-lathe—a  speciality  of  theirs 
which  desenes  attention  from  those  abont  to  par- 
diaae  a  latho.  Their  sets  of  tBraios  tools  arn  well 
known  to  car  raidars,  and  these  photographa  will 
■how  any  intcniling  pnrchnier  what  he  is  to  bare  Cor 
hia  money. 


SCIENTIFIC  NEWS. 


know  very  little  about  corn-growing,  at 


I  other  thin  gi 


they  eoniider  a  great  and  ineiaaiablt   

pOM  ilie  Nebraska  or  Minneaota  farmers  were  t 
two  tona  of  com  for  six  dollara,  and  bny  half 
of  coal  tor  the  money,  and  the  com  were  at 
taken  to  a  di-tiHory  and  turned  into  whi-kej.  Would 
thil  be  any  better  P  The  farmer  would  probably 
IwTe  to  make  two  jonrueya  of  ten  or  twenty  miles 
eiiob  with  hia  loada,  and  be  oat  of  pocket  at  least 
■iz  dollars  by  his  trade.  The  fact  is, 
■xeeUent  fuel,  and  although  it  may  *e 
tigU  to  ba  wrong  to  burn  up  an  article  of  food, 
jet  it  ia  but  a  mere  aeotiment  which  oTerlooka  thi 
hot  that  to  warm  one's  telt  by  a  fire,  aad  to  d( 
tiw  aaoM  by  tbe  consumption  of  food,  are  in  thi 
<Bd  praei*^  (?)  similar  in  effect.  If  more  warmth 
can  M  pwcnrod  by  eonsumina;,  in  a  store,  a  dollar's 
worth  it  oom,  than  a  dollar's  worth  of  coal,  it  ii 
•  Mtbnate  use  for  tbe  corn  ;  but  when  there  ie 
seit&er  coal  nor  wood  at  hand,  what  ahoold  theae 
people  do  when  the  winter's  oold  piachaa,  if  tbe 
from  their  well-fiUed  ciiba  could  not  iapply  I 


ANOTHER  inatMce  of  the  fact  tbat  great 
discoveries  are  frequently  roads  aimal- 
taneously  by  independent  obaervera  waa 
annonuced  at  the  last  meeting  of  the  Society 
of  Telegraph  Enniaeera,  after  Mr.  Preece  had 
daliyered  his  lecture  on  the  recent  diecoTeriee 
of  Prof.  Hughes.  It  ftppears  that  Mr.  W.  L. 
Scott  bos  been  investigating  in  the  anma  Geld 
aa  Prof.  Hughea,  and  has  devised  an  inatrn- 
ment  which  he  calls  the  magnophone.  In  hia 
first  experiments  Mr.  Scott  found  that  to 
increase  the  volume  of  aonnd  from  the  tele- 
phone it  was  only  necsaa&ry  to  increase  the 
weight  of  metal  in  the  dioiphraBm,  but  instead 
of  increasing  the  thickness  of  Uie  plate  tie 
discovered  that  it  was  better  to  use  several 
laminm  perforating  a.11  but  that  neareet  the 
magnet.  Iron  filings  formed  the  next  step, 
with  results  so  promising  that  other  eubstajices 
in  a  finely-divided  state  were  tried— precipi- 
tated silver,  pure  iron,  mercury,  and  platianm  , 
— the  last  named  being  mwt  sensitive  to  sound. 
Aa  already  pointed  out  by  Prof.  Hughes, 
mereury  answers  all  purposes,  but  instead  of 
charcoal  as  the  porous  holder  of  the  metal,  Mr. 
Scott  used  pumice  or  asbestos,  from  which  he 
cut  the  phonophoric  tablets,  spheres,  or  cylin- 
ders. The  results  are  identical  with  those 
obtained  by  Prof.  Hughes,  and  if  Mr.  Scott 
discovered  the  pbenomoDa  before  the  reading 
of  Prof.  Hughes's  paper,  so  far  as  he  is  perso- 
nally concerned  it  is  a  pity  he  did  not  make 
them  public  eazUer.  We  shall,  probably,  pub- 
lish further  paddculora  of  the  magnophone 
next  week. 

Prof.  Spencer  F.  Baltd  is  to  succeed  Prof. 
Joseph  Henry  aa  Secretary  of  the  Smithsonian 
Institution.  Prof.  Henry's  funeral  was  attended 
by  the  President  and  other  members  of  the 
United  States  Executive,  and  Congress  ad- 
journed for  the  day. 

Mr.  W.  Spottiswoode,  F.K.S.,  will  suoceed 
Dr.  Hooker  as  preaident  of  the  Boyal  Society. 
The  Earl  of  Dufferin  has  accepted  the  presi- 
dency of  the  Boyal  GeographicflJ  Society. 

For  his  Sede  lecture,  delivered  on  Friday 
lost.  Prof.  Clerk  Maxwell  selected  the  subject 
of  the  telephone.  There  was  a  very  large 
attendance  both  of  Senate  and  undergriiduiLtes, 
the  telephone  harp  being  on  view  at  the  Geo- 
logical Museum,  whence  its  tones  were  trana- 
mitted  to  three  telephones  in  the  Senate-house. 
The  convenaxione  of  the  Institution  of  Civil 
Engineers  will  be  held  at  the  India  Museum, 
South  Eoasington,  on  Monday  next,  June  3, 
being  the  fiftieth  anniversary  of  the  granting 
of  the  Eoyal  Charter.  There  will  be  a  very 
large  gathering  of  scientific  men  in  all  branches, 
but,  with  the  concurrence  of  hia  colleaguea,  Mr, 
Bateman  has  decided  not  to  invite  ladiea. 
The  Timta  is  responsible  for  the  followini; 
itraordinary  annooncement : — "Chelmaford, 
May  20.  At  Porslcir  Mall,  High  Ongar,  to-day, 
the  lightning  ignited  a  quantity  of  unslaked 
lime.  Tbe  flames  were  oommonioated  to  an 
adjoining  lodge  cottage,"  &e.  One  would 
have  thought  that  a  newspaper  reporter  wof 
sufGciently  acquainted  with  lime  to  know  that 
if  it  ever  hod  anything  infiammable  in  it  it 
must  have  been  bnmt  out  in  the  process  of 
conversion  into  "unslaked  lime." 

Mr.  J.  L.  do  Montoison  has  obtained  a  patent 
for  a  Bubstitlate  for  coffee.  The  stones  of  datca. 
welt  washed  and  freed  from  saccharine,  art- 
roosted  and  ground  in  the  same  manner  oa 
coSee  ! 

An  applioation  "not  proceeded  with"' 
sought  protectioii  {or  a  "  new  "  lubricant  pre- 
pared by  adding  powdered  talc  to  a  mixture  of 
boiled  oil  and  gr«aae. 

The  "  fireleos  locomotive  "  has  been  tried  in 
France  on  the  tramway  from  Eeveil  to  Marly- 
le-Koi.  The  reaervoir  or  "boiler"  woa  charged 
with  water  heated  to  356°  Pahr.,  giving  a  pree, 
snreon  the  valve  of  ISOlb.  per  square  inch,  and 
tlie  engine  being  attached  to  two  carriages 
ascended  a  gradient  of  1  in  ZO  at  the  rate  of  16 
milee  to  the  hour.  The  flrelees  locomotive  is  & 
Eucoeosfnl  mM:hine,but«eaa«Bect  in  thisoM 
the  gradient  should  be  1  in  SOO. 


Messrs,  Hardy  and  Jamee,  two  Sootch  angi 
neers,  have  invented  a  simple  oompceMcd  air 
engine,  and  experimente  have  been  leoMitl; 
made  in  New  York  with  a  eat  prop«lled  by  ib 
ineans.  The  2ud  Avenue  Butroad  Companj 
n.ro  BO  satisfled  with  the  reanlte  that  th^  an 
dtting  np  several  cars  with  the  maohinery. 

The  Locbport  (NT.)  Heating  Compuj 
iippeor  to  have  carried  out  their  eclienie  of  lay- 
ing on  heat  in  the  shape  of  ateam  in  a  anooMs. 
ful  manner,  over  200  hoosae  being  mpplkd 
from  the  company's  mains.  The  pip«i  m 
<Jothed  with  a  thin  layer  of  oabeetos  p^tf. 
then  a  wrapping  of  Bussinn  felt,  and  over  ill 
iL  coat  of  Manilla  paper.  They  are  then  inserted 
in  timber  logs,  bored  a  trifle  larger  than  the 
nlothed  pipes,  and  laid  in  the  streeta  like  gu 
mains.    The  pressure  is  3alb.  in.  winter. 

The  following  incident  has  lately  been  relatsd 
3j  Prof  Bicard,  in  Bohemia  :^A  child's  cUink- 
ing  glass  was  bought  one  day  at  Saai,  for 
Libout  66  kreutzers,  and  dnring  six  monthi  it 
unstained  ite  character  of  tongbened  gliM. 
3ut  one  evening  in  the  seventh  month,  about 
d  o'clock,  aft«r  having  been  need  for  diinkiiif 
itngared  water,  it  was  placed,  with  a  silvsr 
tpoon  in  it,  on  a  large  oak  table.  Suddenly  I 
heard  from  my  room  a  violent  explosion,  lite  t 
pistol  shot,  and  a  metallic  sound.  I  haetenad 
in  and  saw,  scattered  all  over  the  floor,  needki 
uid  fragments  of  glass  i  and  notonl;  the  Soot, 
but  the  bed,  the  table,  the  cnrtaina,  ic,  woe 
aovered  with  them.  I  eongfat  everywhenfbi 
the  oause  of  the  explosion,  and  at  laat  I  m^eod 
that  the  child's  drinking  glaaa  was  no  loagm 
there.  The  empty  gloss  had  burst  witbool 
apparent  cause,  without  the  approach  of  a  li^ 
ind  with  a  force  so  extraordinary  that  tU  tbi 
Inhabitants  of  the  house  were  frightened.  ) 
mention  this  incident,  not  only  for  inforiDStia 
of  chemists  and  natural  philoaophen,  bntsla 
to  show  to  families  that  their  artiolea,  stated  Ii 
be  unbreakable,  may  canae  not  only  ^ight,  bd 
aerions  injury.  Such  on  explosion  ia  donbtiM 
caused  by  some  change  in  the  extreme  tenwa 
of  the  flbres  of  hardened  glass. 

ical  instruments  worked  with  tki 
ipeoially  the  violin,  pree 
phenomenon  in  the  production  of 
I  notes,  tbe  emission  of  which  is 
I  agreeable.  It  has  been  vainly  ti 
the  bad  quality  ol  theee  defectivi 
axe  avoided  as  much  as  pooaible. 
recently  published  by  M.  Dien,  an 
announced.  Hitherto  tlie  short  part  of'tl 
string  above  the  bridge  has  not  berai  aoDods 
to  influence  the  sonority  of  the  principal  p 
but  really  it  vibrates  simnltnneonaly,  t'  ~ 
very  weakly,  witli  tbe  latter,  and  its  vi* 
cause  the  interferences  to  which  are 
unpleasant  effect  in  question.  M.  Dien  k 
accordingly  experimented  by  tuning  thanp 
longations  of  the  strings  to  the  t 
octave  of  the  defective  not« ;  and  thi 
by  applying  small  movable  nuts  to  the  M 
longed  parts,  which  can  be  adjusted  as  dam 
The  rectification  thus  effected  ia  said  to  l 
quite  complete.  M.  Dien  also  c" 
means  of  annulling  the  reaonauce  of  tbend 
,  seventh  in  the  gmve  chords  of  the  pi 

The  velocity  of  propagatio: 
ceeding  from  electric  sparks  has  b 
by  M.  Moch  to  amount  to  700m.  i 
eight  centimetres  of  the  wave's  oootm  ;  ' . 
descends  to  a  valne  lees    than  tLat  of  ll 
ordinary  velocity  of  soond,  attor  »  p 
through  ' 


is  hard  and  dfl 
tried  to  conM 
ve  notes,  irfilq 


.    A  thiadl 


A  new  electric  lamp,  wiUi  i 
acting  in  free  air,  has  been  deeoribtd  to 
French  Academy  by  If.  B^niet. 
of  carbon,  pressed  laterally  by  an  elsoWo  Mtt 
tact,  and  forced,  in  the  direction  of  its  anhfl 
a  flxed  contact,  is  traverwd  betiMan  Omm  tj 
contacts  by  a,  pretty  powertol  corroi^  M 
I  becomes  incandescent  in  this  part,  baniiig  M 
thinning  towards  the  eitramitr.  As  ths  Ml 
gats  used  np,  the  rod.  oontinnally  ptMhsd  M 
slips  in  the  eUatuiaontaot,BiidiB  thmkntM 
against  the  fixed  oontacU  Th*  faaat  dsfMUp 
by  passage  of  the  onrrant  in  Hie  n)d  b  KNhI 
increased  by  the  oomboatioii  of  Hi*  eaiteB.  M 
apparatni  made  on  thig  princes  is  mH  1 
give  a  clear  white  light  with  foor  BOBH 
[elements.  With  »  mni«  powartnl  batt^ 
I  several  lamps  on  this  B7st«a  wkj  to  liL 
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maa  p&t«tit  (we  learn  from  Ding.  Pol. 
lat«l;  been  (tinted  to  Dr.  Zernikon, 
n^g,  for  production  uf  artiSctal  atonea 
U  of  mixtures  of  mortar.  The  chief  , 
nta  of  the  stone's  mass,  sand  and ' 
ne,  are  known  toabow  great  reaigtance 
>henc  inSoences.  By  boiling  (accord- 
ateateej  a  combination  ot  aiUcs  and 
es  plaee ;  and  the  hardnees  of  Uie 
letrtGed  by  aqueous  vapour,  eren  in. 
7  abaorption  of  carbonic  acid  from  the 
i  specimen-piecea  show  throughout  the 

of  good  natural  sandstone  ;  they  are 
it  a  year  old,  and  must  have  gained  in 
,  for  shortly  after  casting  they  could 
ut  with  the  knife.  Crncta  and  flssuree 
ere  obaerred,  and  are  hardly  to  be  ei- 
1  fnttire.  as  the  combination  of  lime 
,  under  action  of  hot  water,  ia  etFected 
eoch  small  degrees  of  heat  (between 
150"),  that  a  reduction  of  the  lime 
to  tree  caustic  lime  cannot  have  taken 
3  regards  cost  of  production,  the  price 

w  materials — 80  to  HO  per  cent,  aand, 
1 20per  cent,  slaked  lime — will  scarcely 
!r  than  that,  of  clay  far  bricka.  The 
eatinf;  is  nearly  Ibe  same  in  both  coses,  ' 

heating  for  bricka  requires  nearly  a 
iw,  whereas  for  themortar-stoneit  has  ' 
ebroughttolSO^C;  thus  there  is  con. 
'  saving  in  fuel.  The  mndo  of  forming 
U-shaped  stones  ia  similar  to  that  of 

made  bricka,  where  they  are  pressed 
a  mouthpiece.  All  expensea  of  mann.  | 
Dclnded,  took,  of  the  mortar-stonee,  ot 
:  shape,  cost  about  2  marks. 
Jontanctf,  of  Brest,  has  recently  called 
I  to  Ihe  adTantages  presented  to 
(ilta  by  acephalous  molluxca,  espe- 
ettn  moz-iniiis,  for  analysing  the  moat  ' 
ng  and  delicatephenomcnaof  muscular  I 
ithout  having  recourse  to  the  appara-  I 
present  employed.     Experiments  may  ' 

□n  the  animals  and  muscles  intact,  ao 

compliciitiona  connected  with  riviaec-  I 
avoided.  The  Peden  nozimui  has  an 
B  adductor  muscle  (of  about  26  , 
I  weight)  placed  between  two  movable  i 
le  vnUcB,  whose  movements  manifest  , 
the  muscle  itself,  and  may  be  amplified 
s  of  a  long  needle  attached  tn  one  of  , 
ea ;  thus  muscular  contractions  and 
>na  of  fmctiuna  of  a  millimetre  may  be 
d  into  centimetres  on  a  scale.  M.  < 
s  has  made  many  experiments  of  this 
ying  the  effect  of  various  stimuli, 
ic  ogents,  /u:.  Among  other  things, 
»en  able  to  prove  that  certain  fibrea  ol 
inctor  muscles  are  designed  to  bring 

valves,  others  to  retain  them.  He  haa 
?d  the  muscular  strength  of  a  number 
ion  ocepliala,  referring  it  to  unit  ot 
the  square  ceutiinetre. 
e  Kpinning  mi!l  of  Tioulliar  and 
r  in  Kpinnl  (we  learn  from  the  Bullttir 
mtt),  the  system  of  electric  lighting 

adopted.  One-half  of  a  largo  hall  of 
D.  ia  thus  lit  with  four  electric  lamps 
of  CO  gas  Barnes ;  the  other  portion  will 
I  the  same  way  shortly.  The  lampe 
d  have  been  in  action  3  months,  and 
Its  are  highly  aatisfactory,  The  light 
aed  in  bells  of  ground  gloss,  at  e 
of  3'3m.  above  the  ground.  The 
a  have  no  complaints  to  make  about 

from  the  hri({ht  light,  hut  prefer 
it  to  gas.  The  shadows  cast  h\ 
belts,  &c.,  are  not  troublesome,  be- 
e  ligbt-rays  cross  each  otter,  and  are 
^fleeted  by  the  whitewashed  roof  auii 
rbe  light  burns  quite  regularly  i  inter. 

are  very  rare,  and  never  occur  in  all 
IB  simultaneou'tly.  According  to  HeiL 
id  Schneidcr'a  experiments,  the  four 
onld  correspond  to  at  least  320  gas 
The  light  ks  produced  by  means  of  tb<.> 
nrai  only  of  a  hydraulic  motor ;  this 
M  arrangement  very  economical.  The 
ight  further  does  not  cause  the  work- 
nvenience  through  heat,  whereas  thr< 
;Ba  system  sometimes  soon  rendered 
I  ot  work  a  neceaaity. 


LETTEES  TO  THE  EDITOR. 


(MSUSB  Kkkuio,  tU  TmMtdnin^  CntiU-MrdM, 
F.O. 
Aa  CKfjut^  and  Put«|l«  Oritrt  tt  bi  wtaii  Pai/M'  tt 

**■  Is  Evd<r  ItJaeOUaU  riftrtMt,  Camipomimti,  KtnK 
fiuJcMg  »f  naiF  Mbr  pmwulv  iuirMd,  wm  vtUf  by 


"  I  wooU  lun  >n(]«na  wrtla  what  ha  knuwi,  w<  M 
dBOh  u  b«  kncpwi,  but  no  mts^ :  imd  that  oot  la  Udi 
■mljt  bnt  ia  nil  otW  nhjeot*:  For  mnfa  s  nnoii  luji 
UTe  •Dmi  partlonlu  knuwladn  mod  sxpurlaae*  of  thi 

itba  Udiigi,  knowi  no  more  Uan  vbtA  tnrj\iodj  iom, 
djttloksepaelnttcrwiththli  lint*  ^tteiiM(<  liiii, 
BudatakllawrUBtlwwlwklKidjrcf  phjiiiikii  STki 

1 j—.-,.^,,^  ttlgiooL" 


HIOBOSOOPIOAIi. 

[143S1.]-B.  H.  HlBBBBT  (qnery  32945)  wants  to 
■pail  hii  flood  i'm.  obJestJTs,  He  cannot  have  pent- 
Irntion  aed  definition.  Aa  objeotiTe  whioh  foaiue« 
vtU  on  half  a  dosan  pUoca  at  oqm  has  do  exact 
locus  at  all.  Apparently  he  wanti  an  obj«otiTe 
»hieh  would  not  require  the  slow  rootiou  whila 
(itMening.  But  if  ba  wants  to  sse  tba  whole  of  a 
lea  at  onoe  he  mnil  use  alawsr  power.  Ho  cannot 
improTS  bis  present  obicetiTe — he  can  anly  spoil  it. 
He  must  rait  ntisGod  with  its  "  sharp  definition  " 
tn  a  little  of  the  objeet.  He  cannot  do  what  be 
*aiita  with  any  eyapiaaa. 

Soma  time  agn  tba  dm  «(  lbs  •eraw^eollar  on 
•bjectivea  had  mnddantU*  attention  in  your  pages. 
Bsaring'  OB  this  qinaBwi  I  think  tba  hllowing 
remjirks  ei  tfr.  J.  W-  StafibeDMB,  ptiotid  in  the 
present  Dsmbar  df  tba  Jotmud  «f  lb«  B«jal  Hicro. 
iicopicolBoaiB^.wa  worth  attantiiM.  lb.  Stisphen- 
jon  says  i'-"  Is  tit*  as*  of  the  mjaraaoapo  tew 
thiniis  ara  pvtaaps  mar*  diBoolt  than  tbe  elfaetive 
•pplicalian  of  Un  adjuslRmit  sailor  tl  a  lar^e- 
ingled  modam  oiljaitiTS.  Kotoaly  ia  tha  bast  point 
df  corr««tion  difflsslt  to  oUain,  bat  ia  many  eases 
,t  is  impoaailil*  la  do  joatie*  to  tha  probably  etber^ 
<riee  eicsllant  lAanatv  of  lbs  Ian*.  In  (act,  bo 
indtterminata  ii  the  bast  paiat,  Ibat  aa  objective 
•.brown  oot  of  ailjuitiait  wonU  aaldon  be  brought 
vwk  to  tbe  identieal  nniabac  •■  Via  amle,  if  re-od- 
jostad,  by  any  ordinary  obsarvar,  even  on  a  woll- 
EHown  object.  If  this  be  ro  od  an  o'lject  with 
■hioh  one  ia  foaiiliar,  bow  much  more  difficult  moat 

irhioh  is  perhaps  wholly  unknown  f"  I  do  not  wish, 
Ur.  Editor,  to  re-opan  an  old  coDtrover.-iy,  bat  I 
wiskad  to  call  attenliaa  to  these  remaTk&ble  state- 
tho  ptooticol  value  of  tbe  adjui 


trlesoopie   field.     Wa  shall   be  totwMted  in  tha 

raoits  of  tha   new  ayatem  of  measnreiDeDt  inK- 

l^uated  by  Hr.  Wenham.  Blobd.  Hlokola. 

Jersey,  Hay  24.  Hartln  H.  Boa 

mcBoaaoFioAx.  eistolooy. 

[113S3.1-T>r  reply  to  Theo.  Isod  Oelter  14360)  I 
lid  not  qoile  agree  with  him  that  amatean  cannot 
inoont  and  prepare  injections  so  wall  aa  profasiional 
(IMS.  I  bad  lent  me  a  few  dayi  ago  seme  inisotloni 
ol  tbe  rat,  which  leibibitedat  asoir«a  al  theBcnl 
^Ueroaoepioal  Soeisty.  and  a  geDtlemoa  told  ma  that 
ha  had  some  0>-rmaa  injections  which  were  oertwoly 
not  better.  The  ones  I  showed  wore  done  by  a 
friend  ot  mine,  an  amatanr.  I  don't  know  whathsr 
h)  hoi  tiied  tbe  morla  of  injecting  which  was  illnl. 
trated  in  the  MicHAHic  a  short  lime  sinoa,  hut  I 
tljiuk  he  will  find  it  superior  to  the  syringe,  as  the 
pressure  is  more  eqaU  and  steady.  The  slldei  I 
Ltve  were  dons  by  it.  jliatoinanlaa. 

A  MJOHOBCOFIOAIi  aBIBTASOX. 
[14381.1— Baina  aragnlar  reader  of  the  EnausH 
MicBANlc  and  a  mioroacopist,  I  naturally  tnm 
>jir«tly  to  thiofra  parldunisg  to  the  miorosooH,  and 
an  generally  disappointed,  for^  instead  of  Sliding 
Mimething  nnw  and  mtarasting,  it  is  nearly  always 
(..t  least,  it  has  been  for  tbe  last  (aw  months)  the 
J.  time  old  controversy  about  angles  of  apertnreand 
i.TsolvisK  power  of  objectives  on  cerliun  difficult 
t<sts.  Not  that  I  wish  entirely  to  ds  away  with  tha 
-iiid  controieny,  but  I  do  think  that,  whan  a 
:''icroflcopist  has  latisfactorilv  found  oat  that  hia 
I  Stbor  1-lOth  will  dot  this  diatom  and  striate  thai, 
i  m^ht,  initeod  of  ooatinnaUy  doing  nothiog  elM 
lit  look  at  the  same  diatoms  orarand  over  again, 
>>»miDe  the  lower  animal  and  vegatahla  pond-lifs — 
^■aeh  OB  Flagellate  protoiea,  Ao. — so  as  to  Gad  ont 
tlieir  mode  o(  eiistenoe ;  hs  then  would  be  doin^  some 
Toal  work  for  the  mioroKopio  world,  and  his  dls- 
csreriea  would  be  huled  with  delight       Jepepr. 

PBO7OBB0B  MTLLS  OV  DBSTBUOTIVD 

CTSTIIiIiAmOH. 

n*3fl5.]— It  was  not  my  intenUon  to  have  replied 

ti  Prof.  Mills'  letter  (No.  11201),  but  as  ho  might  ^t 

:  difterant  meauing  on  my  lileooe,  I  venture  to  giva 

H  few  eiplanatiom,  which  I  think  ara  to  the  pomt. 

My  letter  (No.  14236)  oootainad  simple  (acts,  and 

iiy  man  practically  oeqaatoted  with  tba  distillation 

<.^  tar  will  agree  with  it;  therefore  the  signing  of  m* 

name  to  it  e»a  really  make  no  ditlerenoa,  andlltiU 

..Ihsre  to  the  nom  ds  plnma  I  selected. 

Prof.  HiUi  takes  very  good  ears  not  to  go  intoths 

"    liars  of  the  principal  statements  made  by  ma. 


_.  -intents  himself  with  Iht 
,im)  remark  :— "  It  ia  bis  misf 
a  not  qree  with  Diine." 


comforting  (to 
usTonane  that  his  EiDMB 
Ho  doubt  it  is  a  mitfor* 


«  who/is  n,pu-ted  a  clever>-au;'aid  w|,0  I      I^^^;  t-^^^^  ^ 

una«  'W  qaototicn*  m  Istter  14236. 
d  that  1-  In  tha  maonolette,  p.  23,  psranaah  19, 
ptruc'  I  ''  modem  tar  is  as  a  rule  heavier  than  the  nqoOT ; 
,  ;his  mast  necessarily  be  the  oaoe  where  napbthaUn 
produced  in  quantity."  In  my  letter  I  sud  : 
in  enc.  i  '  All  ooal  tar  is  hesner  than  water,  not  beoaose  it 
e  nod  i-ontuns  naphtiialiD,  bnt  from  tbe  bulk  of  its  oom- 
g  to  do  j'Onent  parts  being  heavier  than  water.  Prof.  Hills 
[  mast  in  letter  14261  says:  "  I  have  to  remark  that  Ihan 
T  sesK  nowhere  suggested,  as  he  seems  to  imply,  that 
houra     iiaphtholin  ia  the  only  cause  ot  ooolUr  being  hnviar 

'  '  than  water."    If  Prof.  MiUa  will  read  my  letter 

larefnlly  ho  will  fiud  that  the  word  "  only  "  does  not 
i.ppeor.  I  will  leave  this  to  your  practical  readers 
to  jadge  who  is  in  tba  right. 

2.   To  quote  again  from  the  manuilette.  p.  23> 
|iaragraphl9:— "The  steam  ■  ..." 


la  somebody,  and   not  a  mere  nobody  like  myself. 
I  would  further  notice  that  most  of  ru 
tha  designation  of  "ordinary  cbserrerB,"  and  that 
wa  do  want  at  limes  to  atudy  objects  whose  ptruc. 
tnre  is  "  wholly  unknown," 

Perhaps  it  may  intereetaoma  of  mv  fellow-resder! 
lo  know  that  I  bate  now  hod  Melicerta  in  enc 
vessel  oontinnonaly  for  ever  a  year.  I  have  read 
that  even  three  or  fonr  months  is  a  long  time  to  do 
this.  At  the  risk  ot  being  deemed  aDekilful.  I  mast 
own  that  dnring  this  long  period  1  hare  ni 
asinals  pellet  Isid,  tbooEh  I  hare  witched  t 

"F.  A.,"  qnery  329M,  asks  for  a  good  cement 
for  aquariums.  If  hs  takes  eignal  parts  of  red  lead, 
genuine  white  lead,  and  driers,  he  will  have  n<< 
'  !e  in  making  an  aqnarium  water-tight  if  hie 
iwork  is  metal.  If  it  is  wood  lie  csti  make  il 
hold  water  far  a  time,  but  probably  not  permanentlj- 
by  ..      -         - 


"  Theo  lao 


"  letter  143S0,  eridonUy  fwla  wi 
I  injL-ctiODS  trom  oaing  too  much  force.  Tii 
i  pa^ence  are   neoBssar;;-   but   long   practice 


reqnired  to  produce  anything  eqna 

work.     His  remarks  on  lensos  wil  ^ 

no  doubt,  bnt  ha  need  not  condemn  beforehand 
any  lens  merely  on  acoount  ot  its  possessing  reaol- 
ring  power.  Ssaex. 

ON  THB  MB ABTTBUMSII'T  OV  THB  APBB~ 
TUBS    or    MIOBOBOOFIOAI,   OBJBO- 

[14382,]— In  acknowledging  the  coorteans  an<l 
kindly-eiprersed  letter  of  Air.  Wenbam  in  thr 
Enqlibh  Mbcbanic  for  May  21.  page  268,  w? 
regret,  in  roterenoe  to  its  last  paragraph  that  wr 
omitted  to  state  in  our  last  that  all  our  eiperimenU 
weie  oondncted  as  described  in  our  latter  in  tbi- 
Enolish  MlCHABic  of  Feb.  15tb  — vii.,  with  n 
small  stop  under  the  field  glass.  If  Mr,  Wenbani 
were  to  repeat  bis  eiperiment*  with  a  stop  ot,  Sav, 
^in.  in  tlwt  position,  ha  would  probably  find  tct? 
caoaa  of  the  discrepancy  of  onr  respective  cneri- 
ments-    8aoh  a  stop  do«a  not  affect  the  riie  of  ih?  \ 


overabontie 

_ost  of  light  naphtha  (ap.  gr.  0  78  to 

,"  In  my  letter  I  aud, "  I  abonld  very  much 
to  be  let  into  the  secret  o(  obUining  10  par 
of  naphtha,  sp.  gr,  '78  to  -83."  In  Prof. 
i"  Irtter  be  says :  ''  1  have  not  said  that  tar 
lields  10  per  cent,  ot  (light)  naphtha,  bnt  10  pm 
■  -■  Uohi  Tmnhtha.  The  only  omia- 
_  words  "  at  most,"  but 

ugnificont,  as  Prof.  Hill* 

ssrefnlly  gives  in  tho  mannaletta  the  sp.  gr.  At  I 
laid  before,  no  coal  tar  yields  10  per  eent.  Tl  ohooH 
10  take  the  maximum  qninlity  stated  in  the 
minnalette)  of  naphtha,  ap.  gr.  '78  to  -83,  it  is  tbe 
{lavity  I  ottjeot  to  in  eonjunotion  with  the  quantity 
that  I  ridionle.  Had  Prof.  Hills  axperimented  wiui 
«mde  coal-tar  naphtha  ha  ought  to  bave  known  that 


leanr  to  tbe  latter  than  tha  formar  gravity. 


to  -900,  the  bulk  beinK 

1  formar  gravity^  and  hia 

iheoretioal  knowledge  abonld  bays  told  biD  f 

joal-tar  naphtha  la  eUefiy '  -* 

toluole,  onmols,  i«.    Bsia  _ 
88,  pure  toloole  -87,  and 
t«low66.    It 
prodnoa  a' 
a.  Oni-UdL«» 


f  enapotai  ct  baniola, 
baBBOfa  baa  a  snTfty  « 
.,  «J  Doaa  a(  lb*  wIh  Cdl 
JnatpUMtbla  to  Bahwhasao, 


■"'  aa^»  (fi  mA  AM«AVa<«»^ 
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puiifien  of  (hi  naeoni  (jninoni* ;  bat  tbs  former 
•buiU  MomoDw  to  liHla  piirpoM;  ths  Utter 
OXidiiM  it  ta  nitnte.  The  proper  pnrifiti  ii  lime 
pUoed  in  lUll."  In  m;  letter  I  >b7,  luisK  limeto 
diuogi^  the  nt  ie  *  lerr  old  promts,  bnt  it 
nqnina  gomeihtiiK  else  to  depiive  tbe  au  of  its 
hnpnritioi."  Prof.  Hills  mitM  io  bis  letter,  "I 
kne  aipnul^  mmeit  m;  reiden  tbtt  rigannul; 
pore  unmonia  cuiDot  be  prepived  by  an;  direct 
proccn  fram  tbe  waten  liqaor  in  the  ptraffin 
induitrx,  and  faaTs  poioted  oat  that  there  is  stiU  leii 
chanoe  with  erdinarj  (taa  liqaor.  I  baTe  not  lud 
that  pure  ammonia  can  be  obtuned  tbrnoei  rather 
hf  the  lime  prooee*  or  an;  other.  The  lime  proo»B 
b  not  nine.  It  lias  been  worked  far  fean  with 
nedlant  reialta."  It  aeeoiB  to  me  that  m;  reading 
of  Prof.  Hille'  manaalette  is  the  011I7  one.    It  "  the 

«■  pnrifier  is  lime  placed  in  tbe  still,"  it  anrelj 

u  that  lime  placed  in  tbe  still  is  a  pnri£er.    I 


lime  placed  in  tbe  still  is  a  pnri£er. 

ii  DO  puriSer  at  all  nsed  thna,  and  I : 

ifaed  that  anj  manprofeuiug  to  nndentaod  tbe 


■»  that  it  ii  DO  puriSer  at  all  nsed  thna,  and 
Htonnfaed  that  anj  manprofeuiug  to  nndent>D<- 
'  t  could   mike   snob 


It  the  _._.  ,. 

maanfaetnrtn  (tar-diitilUra  aid  anmonia-maken, 
I  prunme)  an  wotkiDg  according  to  Prof.  Mills' 
matmalatte,  ther  mnst  be  ftroping  m  the  dark.  Had 
my  aaiertioni  m  letter  112^  been  wrong,  then  I 
■faould  hsTB  stood  ooDTieted  of  toot  Disrepreeenta- 
tions  {  bat  ae  snch  is  not  the  oaie,  I  tax  him  with 
having  made  sWements  likely  to  lead  the  noTice 
■itraj,  and  I  mnat  say  that  I  eumot  reoonoile  bis 
letter  and  mannalette,  the  atatetaenls  in  each  beiu^ 
at  TUiwioe.  DeatruotlTS  Distillation. 


ABaBin:CA.TIID  violst  fowdbb- 


id  infants,  has  beea  mtrodaoed  to  pablie  nte  which 
oontaiui  arsenic  in  considerable  qaaality;  it  is 
thertfoie  Tory  deiiirable  that  erery  one  who  baa  any 
of  this  iDbsLanee  in  nie  should  make  mre  of  tbe 
absenee  of  this  poison.  It  wonld  seem  almoet  in- 
Ci«dible  that  any  one  oonld  bfliamaastrauily  wicked 
aa  to  sobititnte  urtenio  Cor  starch  in  a  substance 
expnitad  to  be  perfectly  innooent,  and  left  aboat 
withont  eDspidoD  of  danger,  bat  the  (act  appears  to 
Iwestabliihed.  Tbe  effect  of  tbe  poison  npon  the 
ikin  ii  to  prodnoe  great  irritation  and  a  trouble- 
some raib,  but  considering  the  readiness  with  which 
children  put  ererjthinK  within  reanh  into  their 
months,  mach  more  serious  dangen  may  be  appre- 
hended, n  appears  to  me  that  should  any  one  be 
BO  killed  "  aocidentsIlT,"  tbe  seller  or  piannfaoturer 
of  the  substance  woold  find  thenMlTes  open  to  the 
penaltita  of  "  wilful  murder,"  becaDie  a  perton  who 
recklessly  doea  acta  likely  to  nsnlt  in  injury  or 
death  is  sapposed  to  cantempUte  the  prolnble  effsots 
of  hie  action,  and  it  is  difflenlt  to  couoeire  of  any 
mUou  which  could  be  mora  justly  bronght  within 
this  leg»l  principle.  Blgma. 

nVXDSlBrOB  BZJVD. 

[148BT.]— It  baa  been  clearly  prorod  that  a  great 

many  people  are  colour-blind.    From  an  intimate 

aoquuntanoe  for  forty  yeara  with  coorte- martial,  in- 

rit,  inquiry,  judicial,  and,  lastly,  with  eoote- 
bcal  courts,  I  am  satisfied  a  majority  of  people 
•re  eridenoe-blind—that  ia  to  aay,  they  are  incapable 
of  weighing  eridenoe,  and  that  no  instmotion  or 
trainiDEwllI  remedy  this  defect;  it  is  hereditary. 
When  the  "  bell-wether  "  is  not  present  thay  go  all 
astray,  and  hence  tbe  queer  rerdicta  we  are  coa- 
■ttotly  treated  to.  Has  any  one  else  obeerred  this  P 
Adowlnt. 

LtnSTAB  0BA.TEB8  THSBZT,  TITBLLO, 
AND  DOFFBI.llU.rBB. 

[14388.]— I  BM  to  thank  "  P.  B.  A.  S."  for  bis 
kind  pTOmiiB  net;or  14296,  p.  215),  to  look  up  tbe 
lunar  crster  Thebit.  When  he  has  had  an  oppar- 
tunity  of  doing  eo  perhspa  be  will  oblige  us  with 
obaerrations  of  bis  rupaatioR  its  features.  I  should 
be  glad  to  know  whether  be  thinks  the  minute 
point  of  light  noticod  by  me  in  tbe  smallesl  of  the 
three  crater*  proceeded  from  its  central  cone.  I 
bare  referred  to  his  sketch  (Vol  XXV.,  p.  632), 
and  it  eridently  cocfirms  much  that  1  saw. 

Hay,  13d.  9b.,  I  bad  a  good  new  of  the  craten 
Vitello  snd  Doppelmayer,  and  tbe  region  between 
them.  On  referring  to  the  lunar  map  aeoompauy* 
ing  Hr.  Webb's"  Celestial  Objfcta,"  I  found  both 
th«e  craters  shown  as  being  entirely  sutronnded  by 
a  wall  or  rampart  but  on  eiamining  the  oralers  I 
saw  this  was  not  the  ewe.  Vitello  bad  its  rampart 
coatinuouB  and  perfect,  but  Doppelmayer  presented 


it  side— tho 


Tbeoeutral 
DOin  in  Vitello  and  Doppelmayer,  were  very  (tutinct, 
and  eostof  the  one  in  Doppelmayer  wss  a  ridge,  and 
a  little  southward  wtre  two  prominenoes.  The 
formntion  (Lee)  which  Mr.  Webb  shows  as  canneet- 
g  Vitello  and  Doppelmayer,  appeared  to  me  to 


be  the  re 


induced  to  send 


craters.  Comparlufi  the  time  and  data  of  his  obeer- 
Tation  with  mine,  it  is  clear  I  most  hate  obseired 
tbe  craters  under  about  the  same  illnminatioD  as  he 
did.  B.  Uawe-BmlU). 


at389.]-I  r_ .  ,..  ._ 
r^e,  as  seen  with  my  5Jin,  Newtonisji  on  nsy 
18,  1875,  and  aubaaqneutly.  I  shall  be  glad  to  hear 
whether  other  abaerrers  can  see  more  than  thirteen 
atars  in  the  aame  region.  The  bright  star  in  the. 
oantie  ii  Polaris— tbe  small  one  close  to  it  is  tbe 
well-known  companion— tbe  two  brigbtish  stars  near 
Uu  top  of  the  diagram  are  the  widJa  pair  that  uti 


sometimes  mentioned  as  helping  inexperienced  ob- 
servers to  Gi^d  tbe  close  companion  by  showing  the 
direction  in  which  to  look  for  it.  I  shall  also  tie 
glsd  to  see  a  diagram  of  the  two  new  compamoni 
which  are  said  to  hare  been  lately  diiooTered. 

A.  WoolBsy  Blooklook,  K.D. 
Oatesbead,  Hay  20. 


1873,  May  lid.  lOh.,  I  managed  to  oi 
pended  diagram  before  the  moon  was  enielopcd  in 
oloads.  it  will  be  seen  that  SchrSter's  x  is  rery 
differently  placed  to  where  Gaudibert  (Ehqlish 
Mbchanic,  Feb.  1,  IBTS}shoi>ait.  The  terminator 
lying  along  Longomontanns  E.  wall,  througli 
Bepbceaa  Mts.,  and  a  diameter  E.  of  Condamine. 
Definition  rcry  fair.  SchrQter's  x  Tery  easy  in 
position  shown.  I  tooh  tbe  object  north  ol  >  for  a 
ling,  bat  Qaudibert  deacribes  it  aa  "  a  large  mound, 


THnnrr.— If  Mr,  Mawo  Soiith  earctnlly 
the  walls  of  this  crater  he  will  find,  andei 
able  circumstances,  a  craterlet  in  the  poei 
be  shows  the  wbite  patch.  I  hare  seen  it  1 
my  2iin„  bnt  that  was  after  a  knowled 
existence,  having  fir^t  seen  it  IBTT,  Sept. 
using  Sin.  aperture  of  one  of  With's  sjin. 
and  a  power  of  132  or  215, 1  forget  which. 

No*  I  am  going  to  ssy  a  few  words  of  e 


Toong  ol 
Sept.  28 


lept.  io.  18T7,  Thebit  is  figured  by  me. 
iketch  there  are  two  depressions  marke 
position  of  hillocks  abown  on  the  fii 
"  P.B.A.S."  and  Hr.  Smith.  I  have  ei 
tbem  aa  billoeka-  Compare  thiswith  myob 
of  Sebr'Jter's  Xi  given  above,  when  the  two 
and6  wereseenasbills.  In  both  cases  I  ws) 

?'epieee  to  which  I  hod  not  become  ooc 
hie  looks  very  muoh  as  if  ^reat  a 
elhilHted  in  tbe  nse  of  instruu 
obaerrer  has  become  perfectly  used  to  tbem 
I  sole  what  Hr.  J.  T.  Stevenson  (14355) 
with  reapeot  to  the  light  apot  W.  of  Pi 
have  it  uoder  constant  obeerratiou,  and  w 
vour  to  say  something  about  it  before  long 

sometimea  which  somewhat  bsffle  tbe  obsor' 

Frank  C.  De 

10,  Terminal- terrace,  Southampton,  Hs; 


BIBIUS. 
[14391.]— With  reference  to  the  blue 
Kiiui  (letter  14331)  my  attention  was  likew 
to  it  lost  winter  by  an  ineiperienced  obeen 
answer  I  then  gave  I  believe  to  be  the  true 
tion-~vis-,  that  as  the  brightest  object  tb( 
it  was  mantaUy  compared  with  the  riiddj 
Uars,  which  had  lately  becii  the  most  coi 
object  in  the  midnight  sky,  and  cocaeqi 
aeemed  more  bine  than  [leual.  Careful  ob 
with  my  6)10.  Calrer  fuled  to  eonvioce  m 
real  change  of  oolonr.  A 

THB  DOUBLB  STAB  CA8T0 

[14392,1-1  HAVR  to  thank  "  F.  B.  A.  8." 
and  "  Arcanum  "  for  their  very  fall  repb 
query  (32612)  respecting  the  distance  oF  t 
ponente  of  Caator.  In  reply  to  tbe  lette 
f'  Kelby,"  No.  14333,  psgo  2-lJ,  I  tbii.k 
highly  of  "  Slugg'a  Obaerviitional  AptroDi 
wilfully  miarepreeent  the  work,  and  I  tnsj 
that  no  one  ooald  have  been  more  astcnishe 
was  to  see  lin.  given  in  my  query  as  the  di 
the  oomites.  It  appears  to  have  been  a  el 
compositor,  as  I  dietinotly  msiksd  tbe  figui 
two  aigns,  thus,  4",  meaning  of  coarse  4 
as  stated  by  "  Slngg-"  I  thought  tbs  mi 
palpable  that  no  one  could  have  been  mialei 

would  have  corrected  it  aooner. 
1  think  "Poor  Student"   (query  3205 

od  "  Slogg's  "  book  just  what  he  wants, 
tains  eroelient  diagrams  of  the  leading  eons 
ahowiagthe  various  double  stars  and  Debuln 
price  is  only  4e, 

Tbe  "  People's  Atlas  of  the  Stars."  poh 
Oall  and  IngUs.  prioe  Is.,  is  also  a  very  bsi 
•or  identifying  stars  down  to  about  tbe  fift 
'ude.  I  sbouTd  not  rccommeud  "  Poor  Stu 
get  a  higher  power  than  ISO,  as  the  lose  io 
he  10  great  with  a  higher  power  as  to  n 
neotralise  any  increase  in  the  aise  of  tbe  ob 


•ud  of  X  (and  which  I  took  forhitts),  were  very  lucid 
oIoM  to  X.  $  appeara  to  ba  omitted  by  Gaudibert, 
who  ^m  tM  lullooka  in  pUoe  of  a,  bnt  leates  them 


KIDZiAlTD  BNQINEB.— To  "B.  I 

[14393.}- In  my  letter,  p.  190, 1  gave  tl 
of  the  cylinders,  wheels,  and  the  tractive  fa 
four  olasees  of  Htdland  enginee,  which  . 

Xu  a  somewhat  similar  design — namely, 
.  1282,  and  1353  cloxses.  "R.  N.  H.,' 
will  at  once  gee  that  I  purposely  omitted  ti 
details  of  tbe  bogie  engines,  oa  tbe>  are  0 
different  class  to  the  one  illustrated  in  n 
There  are  two  classes  of  express  bogie  engii 
first,  Kitson's   1312  clacs  has  cylinders  17 

■  coupled  wheels,  6ft.  6in.  dia.oieter  j  tracti 
]02'0831b.  The  second  or  1322  class,  boilt 
and  Co.,has  cylinders  16  x  2G;  coupled  wb 
diameter  )  and  a  tractive  force  of  10a'285th 
The  engine.  No.  899,  about  which  "B. 
asks,  is  one  of  the  890  to  909  class,  built  b' 
and  Cs.  in  1871,  from  the  late  Hr.  KirtUy' 
Several  of  these  engines  have  lately  bad 
bell  chimneys  replaced  by  Mr.  Johnson's  c 
This  is  a  great  improvement  to  tbeir  ap| 
The  reason  that  the  new  engines  ore  witbo 
is,  that  a  series  of  experiments  has  for  a  1 
been  made  with  two  claa»es  of  express  rbi 
1290  and  the  1312)-.the  former  run  atfSi 

I  the  latter  have  a  leading  bogie-  Af  far 
months'  careful  trial  the  reault  was thauboi 
did  their  work  splendidly ;  one  ran  u  jund 


Mat  31, 1878. 
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HBj22iid. 

BAH^WAT  BIDIHGB-AHNBTT'fl 
&ArXT7  IiOCK. 

n«M.]-^T  freoMntly  happeM  th»t  ootljinR 
■dbipi  kre  nude  which  bave  not  enough  tnffio  t<i 
ncpaia  x  lignalman  to  be  ttftlioned  at  th«m,  and 
jat  ua  aitnalcd  at  too  great  %  diiUnoe  from  the 
■tatam  oigoaJ-boi  to  be  worked  and  Lnterlockvd  with 
ttia  ngnkls  in  the  ordinBry  miuiu«r.  To  exMcd  the 
WBiitj  ci  the  iaterlocklnfc  ajstem  to  ontljinn 
ndinc  poiute,  Aunttt'e  aitetjlock  hu  been  inrrnted . 
Hw  dnwiug  ehows  %  aidiag  in  Mmmaoicatioa  with 
tka  down  muji  line. 

Both  tfae  "mun  ting"  Kud  tbe  "tafelj"  or 
'liiiinn  "  poiala  are  oonnPcted  bj  nda  to  ■  lingie 
Imr  fixed  in  ■  frame  by  the  tide  of  the  line,  and 
Mad  with  an  Aanatt'a  ufety  look.  A  duplicate 
lodi  if  alio  fitted  to  the  "  down  main  line  "  Bigual 
Itrmia  Ihaitation  aijtaal-boi. 

Oiw  key  otHj  of  a  ipecial  pitteni  Gte  both  toeka 
nd  it  ia  ■odeeiRDed  that  after  beinfc  n>ed  in  liidvr 
iKkitcMUMt  benmOTed  withoat  seourely  h'l 
tepO)"*'  or  BiKOala  in  the  proper  potition.  <l,  , 
ttker  wordi,  the  atgsalmeu  at  tbe  station   --r 
boi  cannot  part  with  tbe  key  for  uae  at  the 
iitbont  baTiog  hie  diatiDt  and  eenapbore    i^'ii:,. 


eiiatinff  gaa-motor  eaginea.  Id  <:arT7tDg  oat  tfaia 
M>me*rhat  ambitiona  pnuiTaiaina  an?  conYeoient 
motiTe-power  engine,  aneh  ae  !■  worked  by  at<am, 
ia  worked  by  a  gueom  miitnre,  which  in  nnder 
prieaare,  and  i*  BnpplJed  from  a  rteerroir,  whilst 
the  eihaoat  paatags  communicates  with  an  iatcr- 
nediate  xeaeA  plai:ed  between  the  reaervoir  and 
an  eiploaiop  chamber.  Tbe  eiplosian  chamber  ia 
fitted  with  oaa  or  more  lift  TaJiee  opening  into  the 
intermediate  ohambar,  and  tbia  intermediate  cham- 
ber is  limtlarly  fitted  with  one  or  more  Uft  valvea 
opening  into  the  reaerroir.  The  eiploiion  chamber 
iafitted  with  aoiUble  TfjTedetaUa,  and  bvpreference 
of  the  kind  berelaaftordaacribed,  for  admitting  the 
neceuary  qoantitiea  of  combnatible  gaa  and  air, 
aadforigni^gand  uplodingthe  mixture  at  anitable 
interrala.  When  an  explosion  takes  place  the 
expanded  gaaeiopon  theTalnes  into  the  intermediate 
chamber  and  into  the  reaerroir ;  an  increaae  of 
preaanre  ia  tbaa  produced  in  the  reaervoir,  and  ia 
retained  by  the  immediate  cloiinR  of  the  ralTc 
between  the  reaerroir  and  the  intermediate  chamber. 
The  ralia  or  Talvea  between  the  intermediate 
chamber  and  the  eiploaion  chamber  alio  ctoae 
immediately  after  the  eiploaion,  and  then  those 
chambera  become  in  a  more  or  leai  toououb  con- 
dition, and  in  conaeqnencea  check  vaWe  in  the 
exhaoat  paaaage  from  the  engine  to  the  intermediate 
chamber  opena  and  allows  the  exhaust  gai  from  the 
the  intermediate  cbambar.    The 


n  the  ei 


ie  thns  1 


intervals  below  that  of  the  atmosphere 
Thn  partial  yacnnm  in  the  explosion  chamber  oanse 
atmospheric  air  and  gu  to  enter  for  tbe  nex 
explosion  on  iimplj  opening  the  inlet  toIts,  or  thi 


engine.  It  is  a  special  feature  of  this  inyentiaD  that 
the  expanded  leasts  due  to  the  explosion  act  direotly 
tbroagh  the  lift  Talvea  on  air  or  gaaee,  a  portion  of 
which  they  force  into  the  reserroir  inatead  of  actingr 

The  patentee  claims- 


intenentionof  an  air-tight  piston.  Ssoond.thesyitnii 
or  mode  of  working  motiTO-powor  enginee  with 
hydrocarbon  gaa   or   Taponr,   wherein  the  partial 


oombinatioc 


of  tbe   { 


directly 
9  drirsn  by  stored  prea> 
eiploeioDB.  Third,  the 
ion  chamber,  the  inter-' 
Tha 


deaigii  which  this  patent  embodiea  is  precisely  similar 
in  prinoiple,  and  lerf  nearly  so  in  detail,  to  ioTen- 
tiona  prerionsly  patented  by  Cohade,  I5S5  (1660); 
F.  W.  TBmer,  4/188  |1ST3) ;  Mills  and  Ealej,  26& 
<IST5);  HalIewell,282G(lB75)i  and  is  certainly  d» 
adrance  opoa  the  laat-named  patentee's  anbacqneot 
patent-4B88  (1876). 

No.  491  (1877),  N.  A.  Otto  and  F.  W.  Croaaley, 
relate*  eiclnsiTely  to  improrements  on  the  Otto 
Silent  Gas  Engine  pretioasly  described.  2081  {1876), 
and  conaista  of  the  following  deteils:— I^t. 
EslAblishing  an  equilibrium  of  pressnre  between 
the  compressed  charge  in  the  cylinder  and  the  ianit- 
ing  ebsr^  in  the  slide  chamber  before  such  chamber 
oommunioatoa  directly  with  the  cylinder  port. 
Second.  Arranging  the  passage  in  the  alide,  through 
whi^  the  oombuBtiblo  goa  for  the  igniting  charge  ia 


iRfcad  at  danger.  Ae  aoen  as  the  key  is  remore^ 
fle  rinwb  remain  locked  beyond  the  control  of  thi 
^»*'TB*"  until  the  key  is  brought  back  again.  In 
MMBe  way,  when  the  key  ia  used  at  the  siding  il 
■nat  ba  taken  ont  of  tbe  lock  until  tbe  pointji  bare 
laaa  lodud  in  tlie  proper  position  for  the  main  I' 
Whm  the  "shunting"  ia  finished  at  the  sic 

flMlniii  prooeeda,  and  the  porter  or  other  pei 

■jliitad  for  tbe  duty  locks  the  points  and  carriee 
■•  by  bank  to  tbe  station,  when  it  unlocks  (he 
igmh  and  the  ordinary  working  is  resameJ.  When 

•Mbffia  made  npon  a 

Mka  Amiatt's  key  a 

Sm  InniTaa  safety,  aa  tbe  t 

■ad  by  k  train  unless  the  di 

a»"  train  staS"  and  the  "staff"  and  kr>y,  after 

Mar  Bead  emnnot  be  taken  away  from  the  siding 

■rinthe  points  are  seenrely  lacked. 

ABBttra  aafety  look  is  being  largely  introdaced 
If  Miaai  a  8ait^  and  Farmer,  and  the  practical 
nAiiB  of  the  syatem,  eapeciall;  upon  single  lines, 


THE  OAB  EHClnnB. 
(Continued  /rotn  pag>  64.) 
'No.  252  (1ST7)  Dngsld  Cterk,  analytical 

, Janw,  "  ImproTcments  in  motive-power 

mrfcuiK  *ith  hydrocarbon  gas  or  rapcur." 

, _i  obtained  by  igniting  hydro- 

riiim  am  aizad  with  a  suiUble  proportion  of  air, 

AmSjuak  tt  Um  improvements  is  to  render  such 

'-  ti  and  otharwiae  bettor  than 


.S^ 


■f-S*" 


linafter  descrlMd. 

mtrolled  by  one  slit  ,. 
tbe  engine,  and  there  are  by  preferi 
ports  with  a  single  gas  inlet  put  between  tnem.  inu 
ignition  is  effected  by  meana  of  two  gas  jeta, 
one  of  which  bums  oontinnoUy  at  a  little  dia- 
tance  in  front  of  tbe  air  ports,  whilst  the 
other  is  placed  ao  as  to  direct  a  rat-tail  jet 
of  gai  across  the  eontinu^ly-burning  gas  jet  into 
the  airport.  The  tap  of  the  rat-tail  jet  is  opened  by 
the  slide  v^ve  juat  aa  the  ports  are  being  cloeed,  and 
the  gas  getting  ignited  by  the  permanent  jet  carries 
the  uame  anSciently  initBrde  Co  ignite  the  mixture 
in  the  explosion  chamber.  The  georing  for  working 
the  admission  alide  of  tbe  explosion  chamber  is 
arranged  ao  a?,  on  the  pressnre  in  tbe  explosion 
chamber  exceeding  a  certain  amount,  to  become 
disengaged,  and  ao  the  explosions  aro  interrupted 
nntil,  from  tbe  working  of  the  enKine,  the  pressnre 
beaomea  lower  again.  Instead  of  the  aupplies  of  air 
and  ga>  entering  the  explosion  chamber,  in  conse- 
quence of  a  partial  vacauai  in  that  chamber,  tbey 
may  be  made  to  enter  by  moving  a  piston  therein 
towarda  the  intermediate  chamber.  The  piaten, 
which  need  not  fit  very  tightly,  ia  in  plane  of  the 
first  partition  between  tbe  explosion  chamber  and 
the  intermediate  chamber,  and  it  ia  fitted  with  the 
'  'ft  valve  referred  te  as  between  those  obambera. 
be  piston  is  moved  slowly  by  the  engine,  and  after 
_u  exploaion  is  moved  back  to  the  bottom  of  the 
explosion  chamber.  By  this  arrangement  the  force 
'   -  '^o  the  vaouam  and,  which  ia  more  then  nece>iary 

aking  in  the  suppli^B  of  ur  and  gas,  is  rendered 

great  extent   available   in  the   intermediate 

chamber  in   oonneotion   with  the  uhanit   ot   tin' 


introdnoad  into  the  alide  ohamber  to  commnuloata 

with  a  pasBige  leading  into  the  cylinder  before  the 
alide  olutmbcr  commanicatea  directly  with  the  latter, 
in  order  to  effect  an  eqnilibrinm  of  pressure  between 
the  oompresBsd  charge  and  the  igniting  eharge. 
Third.  The  arrangameBt  for  the  cam  and  gorenor 
for  working  the  gas  anpply  valve  or  slide  whereby 
the  cam  ia  moved  entirely  to  one  side  of  the  tbIt*  or 
slide  lever  when  the  engine  runs  too  fast,  so  at  not 
to  effect  the  opening  of  the  valve  or  elide  until  the 
speed  ia  reduced.  Fonrth.  Arranging  the  earn  and 
governor  for  working  the  gas  anpply  valve  or  alida, 
whereby  tbe  cun  is  moved  entirely  to  one  side  of  the 
valve  or  ahde  lever  by  tbe  governor  when  the  engine 
stops,  ao  that  tbe  cam  cannot  then  hold  the  ^ 
valve  or  slide  open.  Fifth.  In  combination  witk 
the  arrangement  of  cam  and  governor  for  the  gaa 
supply  valve  described  above,  the  provision  of  a  anj- 
plemental  load  on  tbe  governor  ao  arranged  that  it 
only  action  the  governor  when  the  engine  is  working  - 
ator  abovethonoimalipeed.  Sixth.  In  combination 
with  the  arrangement  of  cam  and  governor  to  the 
gas  Bopply  valve,  the  arrangement  of  means  whereby 
the  cam  is  temporarily  held  in  position  for  acting  on 
the  gas  valve  on  first  sUrting  the  engine.  Seventh. 
The  proviaion  cf  meana  for  allowing  a  portion  of  the 
gasaona  oharge  to  f«cape  from  the  cjltndec  when 
eompnaaing  by  hand  on  first  starting  tbe  angina. 
Eighth.  FroTiding  on  the  aleove  of  the  cam  that 
operate*  tlie  gas  valve,  a  aeoond  nm  or  diaa  so 
arranged  ralatiTely  to  the  eecspe  valve  lever,  that  on 
the  engine  nmning  above  the  normal  speed,  th*  alud 

cam  or  diaa  hclda  the  eaeape  vaive  of ■--  "- 

piatoD  ia  performing  its  oaWaiftA.  '^<»-».. 
ins  thiB  v•l^^s«  -ftoa  A\:i«.  TOjOT->u^ 
meet  mrh&^^b«  ••  bjwmw*.  ta.  wmm 


D  when  tlhn 
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ineliaa  farB«l  eilbcr  on  the  tni::k  at  tbe  pi'tnn  trr  r  klniMt   mtintj,   if   not   a'tofftbT   mt^a   up   offbola  being  hcmi  to  permit  Uia  \itak  mai  af  tba 
CO  >  raUtaU«  jnBk  rue.  n^  that  on  rotating  tfaajunk  I  iDipi>rt«il  iciocc^  rtu'lmt!-,  (."nV.  Htnin  nndi'late*,  [  ofikn'  ti  pftai  cat  wh«i  tbe  arin  i>  at  fait  cock,  of 
Ti:iftitt  ftid  inner  risB  in  csiu«i  to  mars  lannitn'    ftnii  the  «anii  of  the  Bri-tnericr,  mae  of  wbom  kre '  nh'fh  fict  the  prajectioa  ef  tki<  put  fnrniilua  u 
rilnally.     Tmlfa.  In  eambination  with  tbe  tpU'  puk-  j  nititiid  in  anj  d>aree  t«t  aid  from  tbe  Stm*e  for  thar  j  indi-atian. 
in^  rioir  of  the  piilon,  tb«  ma  of  a  Meond  uplit  ring,  1  teehnieal  edaeatioa.     It  if  absurd  for  tbe  Stale  to        Tiia  ttrikT  is  gta'er  in  diameter  in  lbs  emfaa 

"    -       --    '-    -■--   '— ■ ' — '    — '- '--   -'  ration  oi  any  kind  irilhont    th»3  at  eilbpr  enrl,  and  apoa  this  surface  thsipinl 

'  ir  th-  pnrp'xe  for  which  il    ip-in«  vo'k'.     The  forward  end  i«  tapered  oil  la  a> 

Ih^  ir1a><''>  for  irhom  tfrh-  '  t>  for.n  the  ctitnl  fire  plo,  whilst  the  rear  eodii 

w:tk  tbn  air  inpplj  pipe  to  a  s*"  engine  af  a  e1o-ed  '  nical  ^iiratinn  ii  mt'A'r    Mot  nmlo'jVite^lf  far  !  bItupI;  turrei  for  about  Jin.  toacmiU  pin. fuffideot 

meptaele  orenainl'fT  omnected  to  the  inpply  pipe    bunineti  peop'i]  a'd  t':o  "  vhn  prs'ii  in  trade  and  '  in  dln-neter  ti  mi  through  the  bole  in  the  buk  at 

•     •■  ifTfreai  the  I'jcality  from  whieh  the  air  fapply  j  tnannfa-ture'.     Hiw_  msnToMbieo  eluses  »t™d    t!i=  eylioder.^   L'^wn  the  fore  end  of   the  enlai^ 


I  to  pr-M  tigh 
th.  The  D<e 


a  iieparata  pii)C  leading  to  the  j 


knnfa'tture'.     Hiw 
I  the  Bojal  College  of  9ci»ne- ;  Pew 
jnlat  of  the  gBR  ermine.  j  Rut  ;on  will  a>k,  are  there  no 

Koa.  T'S  and  7Ttj  (1S7T),  Mr.  P.  W.  Boulton.    It  j  Well,  jn,  there  are.  nt  4  o'cloc 
in  MMfnry  before  deecrihing  the  parttenlar  fpalaret  i  Bnt  do  joi  think  it  ii  lik<>l;  hi 
of  tb«a  inTentinni,  an  alro  nf  No.  WJiM  (1B7GI,  the  I  attend  at  that  fannrP  In  another 'c^ 
dauiiptios  <rf  which  wa*  omitted  in  itii  ahrDnolagieal '  neh  coaras  of  l"ctnr 
order,  ta  eontider  far  a  mnment  tbe  remnrkablo    t« meeting;  hot n-inii 
itaria*  <rf  inrentionii  by  tho  «ame  p*tr>ntin,  oF  whish    circle  and  practically 
the  patents   now  bcrore  ni  arc  the  latent  de*olop-  '      How, 
menta.     The  fir»t  of  the  "eries  of  patent!  wu  taken    ,ot  allfli 
OB  April  noth,  IWi.  the  latest  being  the  28th  of  the    j^„  „i,,„  .,  „ 
rniM  on  Feb.  ^H^b.  1877.     Tbe  leading  object  of    the  college  wag 

ruential  featiirei  of  both  the  rteam  and  gait  engine    wi*heB  to  increai 
by  ntiliiing  tbe  hrat  contmii  iv!  in  the  eihansteii  pro-    they  w 
dneta  of  comhuntion  fornir-'  '—  " '— ■ '- 


,1  the  a 


people  cin    i 

■ci-ni'nc  in»titttif>n    | 
ipanied  by  a  Epocial    i 


'    not  att^md  pc 


M  tbnt  bo' 
rea.  for  I  « 


been  ntiliting  product 


ihen  f( 

a  piaton  by    thi 

I  raiie  ite^ni    tec 


canting  them  to  pii'ii  throuL-b  a  boiler  I 

and    po'ii  togfther  throneh  a  itoam 

itneted  and  worked  in.  Tnking  the  leric  alto- 
gether thcj  am  wortliy  of  Httcntlro  itndy,  and  form 
one  ef  tho  mo*t  rcmiirkiibln  innt'Locoi  of  periL>tont 
ingenuity  to  be  found  in  inTentiro  and  induitrial 
Ijiiitory. 
Txiocatar.  Jno.  V.  Dickaon. 

(Tnle  eoiifmueil.) 

CONTHACTION  Off  OA.BSB. 

L14300.  ,>— Tim  law  that  ganio  contract  1.273  of 
their  rolnme  nt  uro  centiitrade  for  eanh  degreo 
drcroaaeof  tempnraturc.  no  that  27^1  toliiinc.4  attcro 


nit  wbirb    the  ■!  .       _ 

°d  rim  again  carries  on  it'  forwartleitda  tootkra' 
i^'Ction,  tbe  ritremily  nf  which  forma  an  indined 
le,  which  ia it'  tnra  wjrkainto  a  9lot(ane  ndaii 
?h  form?  an  oppo^in?  iaclin^d  plane)  ent  in  tbe 
'  end  of  the  headpiece.  Tbe  rear  end  of  tta 
■  the  pnbtic.  'triher  has  a  natch  in  its  aide  to  tike  the  tooth  of 

ie"s  people  will    """  trigger. 

preicnt  7  or  8        Tne  hfadpi-es  U  bercd  tiper  fhronghonl  toadnit 
the  theatre  of    **'  ^'^^  pas'age  of  the  strilfer^and  has  the  forn  if 
s  tull-nftan  (0  full  that  JOB    two  connectel  cylindprn .      ■ 

If  the  Royal  College  of  acLfnee    <"—"•"-  *• —  *' '' 

o  increase  meir  nnmVr  and  hold  the  grant.    ' 
ill  open  CTCning  cLt'^ei  in  the  next  winti'r    ' 

-  irn-iun  and  giie  technical  ecliication  to  those  for  ' 
"  whom  it  WHS  intended,  arid  i^  whom  only  it  can  b"  ' 
'd    impartpd  with  benefit  to  tb«  eoantry.     It  they  do  >o    ] 

-  'ley  will  atrenglb™  thnir  citswi  ti  the  crent  and    ' 


for 


is  ,  to  a 


<nrfa»",  ii  whiBh  the  eitractir  is  placed.  The  loMf 
»idr  of  the  extractor  ii  prorid>d  with  a  small  rifUr 
inpi'd  projec-.ion,  forming  a  shoulder  when  fitiri 
to  the  beadpiece.  fi'  olrject  being  to  prsrect  tbi 
rotA'ion  of  the  h^adi^lecc  when  in  the  shoe  at  th* 
Lii^'e^^h.  as  hereafter  de<cn bed.  Tbe  les<rr  diamalB 
h.<adptrc->    hn^    cnt    in    it,  besides  the  slot 


)f  the  connlry. 


already  m« 
Ptrikrr 
to    allr 


!  th;'  cylind.^' 


P,  of  :' 


it  and  tbe  b' 

THH  COMPOUND  POLIiEY  BLOCE.  nocted  ;  whil-t  on  its  rear  tux  n  ?1  „ 

[UTOa.]-"  ALigcANDo"  (l^t.  IL-m.  page  2tl).  *?  m'.^"  .'"  "l"'*!;  the  point  of  tbe  striker 

il  <i>iitG  correct  in  de|iie'ini  by  disgram  tbe  chain,  "■»  P^* '-'  °*  '""  ?'*^"  .  ■  ,.  ■      ,       j 
/f!.,  of  th"  compound  piilky  block,  described  in  my      ,  ""»  *"fe"  ppnnj.  w'jirb  u  plaefd^ 

letter  Ii281,  page  131,  of  the  Esolish  .MBcnA.vtn.  *''* ''"'"'  "■■*  "  "'-'  "^r""' 

Bffore  dsoribing  the  actiOTi  of  tbij  block,  let  *—'-"■    - 

"    '  circumferciice  of  each 


Lcb  leng^ai 

turned  hill 
ece  are  ooo- 
indentatioB 


nanifeatly  incovaintrnt  with  eomm 
ean  be  no  donbt  tbtA  Iohj;  before  ai 
all  gases  wontd  oondonno  to  liquids 


0  the  weight 
1  tei  wnal  baa  '  ' 

,_.  _.    _f  cLniti  fmm  t' 

■rtho  bottot 

hnt  ii  I  the  jmall  poUey  b,  with  an  adiiili'oniil  2rt.  of  chnin 

ThPTB  I  taken  from  tho  shorti  ning  of  the  loop  (Ifi.  douhlo 

'.  -  273'  I  chain,   mark),  on  which   the  «eiRht   han'-<  ;  thus, 

n,  being  ]  taking  Oft.  of  chain  for  every  footriseof  the  weight, 

*-~l-  ■  und  B  bniog  tour  timcj  larger,  and  tilking  2Ut.    * 


. .>th — one  1o  prpvent  tho  trigger  spring  with- 
drawing from  the  cylinder,  the  other  to  take  tin 
'  ■■     itriker — projacta  to  thenar 

jiinatet  in  a  thumbpiioa  o( 

_     _  _  which  will  api>ear. 

Ll.retidentiyUke       The  thumbbcrew  i;  -'    -'-  -  •-'■■--■-■ 


pulley,  o  and  (i.  bo  1ft..  and  of  each  lar^e  pn'ley,  A  n;loh  in  the  rear  of  1 
and  n,  4ft.  By  rotating  the  pulley,  B,  a  >uffi..iflnt  of  Iho  cylindpr,  and 
number  of  time",  till  the  pulley.  A,  his  made  on-    ''"Sll^''!'"'  T^  °'  ' 


Ursibeid.i _._„      .  . 

tur  I'd  with  the  £'i,f-rii,  .vbich  retaini  the  cyliojer 
and  h'^adjiicc  in  Ibfir  proper  po-ilions,  and  prircnli 
the  bolt  goir  g  entirely  clear  of  the  breach,  as  vill 
bireafter  bn  m^n,  the  ol.jeet  of  making  the  screw 
left  hand"d  being  ti  prcreat  iti  acciJi-atal  loDsenmg 
in  tho  BTCnt  of  being  gripped  in  the  act  of  puQiiig 
bsck  the  bolt. 
The  Bpiral  spring  is  not  easily  sniceptible  of 
insge,  and  boing  rcctangolar  '  '"'"" 


StaM.i,   would  o'Cape  total  d.slnietiou-     Moreorar,  chain,  wUI  give  a  power  of  2-1  to  1.     0«  raisin c  n  ^^i'^'e^<  ''"''  l»i°«  rcctangolar  in  sc-^tion,  worhiif 

it  is  a  mialnketo  imagiue  that  tho  above  law  has  weight,  whsteTer  length  of  fi.iglo  chain  the  small  clo^-ly  on  the  cpntral  part  of  the  striker,  and  beuig 

any  opsential  con«eetion  with  the  contiKrado  aoro  pulley,  a,  may  take  up,  lbs  small  pulley,  6,   will  «"■»,"'«.  tolerably    cjo'ely,  iiijidc  the    cjUiidcr,  u 

{wL.ch  1.,  of  course,  arbitrary)  j    it  could  1m!  oi-  take  np  t«ice  that  length,  adrird  to  ths  length  of  "■^."'j  "  ef^'"''".  ^  broken  into  iCTsral  pirees,  U 


H  point  of  ethor 
taknn  ai  starting  plaoe  ;  but.  nf  conrvo,  tho  co-efH- 
niont  of  contraction  would  differ.  With  respect  to 
my  friend's  cxtrnDrdiiiary  suggestion  as  to  tbe 
tprricn  whiah  tlin  law  wo  are  di»cn"«ing  might 
mndor  to  maliriuli^ts,  it  may  bo  reniarkeil  that 
thoy  do  not  nopci  it  The  body  of  man  is  oflrtainly 
annihilated  as  pucb  attar  death ;  its  elements  quit  Fro> 
their  oomploi  combinations,  and  roturn  to  the '  nhi 
world  of  Don- 11  Ting  matttr  for  a  time,  only  n<;un  to 
pau  throntrh  tho  marTellous  oyctr  ot  life  :  and  as  to 
the  Kgo,  either  one  of  two  things—either  il  is 
■nmathiDg  apart  from  and  Imyond  tlwt  "  mytiterians 
thing"  wseall  maltsr,  and  then  it  is  indepsndcnt 
of  nat*rlal  laws,  or  olae  it  ii  an  attribute  of  -'>— 
wondarfnl  onmbinaUon 


haterei 


a  payed  out   by  the  largo  puUoy  1 

nay  1m  tho  r^lio ;  thcrelnrB.  tho  rule  is  ^  "?  '"■"■'-'■'  ""■ 

of  A)    -   ratio  ot  B  =  the  po^er.  With  «  ?*8;""    •Jtached  ti 

loworinjt,   it  uotb.ing   .tnetl7    a  seif-    Se'enHj  f' 


and   not  power  cicrtcd.     I  hare  o 

ttnoB  for  holding  the  hand  or  powL-   

running    down,  at  tho  wi'l  ot  tho  operator.    ' 


tion),  in  which  caae  il 

Naweaatlfron-Tj  ni 


if  matter  (just  as  tl 
'tribute  ot  iti  cor. 
■bare  the  general  i 
Wm.  John  Qrey. 
l-Sra  May. 


TBOHNIO&Z.  EDUCATION  IN  DUBIiIN. 
1 1-131)7- HNOTT  that  the  attendance  at  ttto  Royal 
L'olUgaot  Scirnca  has  been  eallpd  in  qnestion,  and 
that  the  aTcrngo  co<t  of  technical  education  ptr 
bead  is  stated  at  rnch  a  high  figuro.  it  wonlrl  be  well 
to  examine  the  matter  and  find  out,  if  poPsible  the 
raose  of  the  low  slate  of  attonclanco  in  Iriah  scisnce 
Hrbools.  I  amanatire  of  tho  Ticinity  of  Dublin. and 
have  attended  at  a  elaaa  in  eaaneetion  with  a  public 
inatitntion,  taking  lut  rln.*s  cortificatein  magnetism 
iind  electricity,  and  Und  class  in  obemiptry.  I  am 
anzion*  to  continue  my  stiidii-s,  partieularly  in  ehe- 
miatry,  bot  cauiiot  find  a  cUsa  where  the  sMond 
muTM  a  taught.  Kcing  engaged  at  bnsineaa  all 
.1.1/  I  can't  attunl  to  enter  at  tfie  Uoyal  College  ot 
"-■ a»  the  olns»e«  are  held  in  tho  middle  of  the 


It  width  to  allow 
-hen  the  lem 
iniahed  oB  pe 


the  end  ot  the    barrd,  —t- 

regard  to"  loworin-,   itnotb.ing  ■itrfctir^a  seif"    ficiently  col  away  on  the  right;hand  side,  in  soda 

■-  -  manner  aa  to  form  two  eocontrics,  to  alloT  the  bio* 

of   mi^tal  on  top  ot  the  cylindi-r.  and  oarrying  lbs 

loTCT  to  fall  ea!-ily  into  a  horiioot.il  pnaition  witbovl 

ind  aft  play,  and  hariog  in  ita  upper  side  a  pisee 

ich  will  make  this  almiist  frietionlesVbfoct  ".Mf-'   "''  ?i'*  ?'.'"  ""'f  ';"«"■  "^  ^l"  '''         """ " """ 

sustaining.     This   I    pball    descrllw,    wiUi  another    *''='  ^^op^,^"  ^*  backward  out 

new  pnlley  block,  in  a  future  number.  '•  rertical.     The  end  of  tbii  e 

.,.,^  Bsto  form  two  wins',  whicli  protoit  the  tt 

„         „  „  JoaephJewBbury.        „nder  it  almasl  aa  imp.jpiiiiliSy   to  tone 

BrookGelds,  Birmingham,  May  20.  ancidentally.     Jn-t  whire  tha-o  wiagi  con. 

Alight  rib  or  bead  is  placed  on  the  outer  aurfaes  if 

the  breoch  shoe,  theohiect  of  which  is  to  prvnntthi 
THH  PIEBI  BII'LEl.  boll  being  inTolitntarily  extracted  Eroni  the  InaA, 

[I.*,3!i:>.]— TnF  Fieri  rifle  beiongi  to  tbnt  class  of  "hieh  con,  howeTOr,  be  done  at  will  by  ii^ 
»rm  known  a-  "  bolt  action,"  in  which  the  brwoli  raising  the  thumbacrfw  until  ita  head  paaws  dmt 
mechn'iinin  works  in  a  line  with  the  axis  of  the  "f  the  bead.  On  the  lower  interior  surtaoa  of  IM 
baiTi  1  nnd  in  contradi.' tin r tion  to  that  type  known  "hoe,  and  (itcnding  its  whole  length,  a  longitodiMl 
as  "  block  action,"  in  wliioh  the  breech  mechanism  (troore  is  cnt  which  roceiYes  the  projeotion  on  tb 
works  at  an  angle  to  the  axis  of  the  bnrrtl  earned  toner  side  of  the  extractor,  already  mentioned  ■ 
Bitbor  by  the  olo«Bti[jg  or  depressing  of  one  end  or  prsTentin^  the  headpiece  rotating.  Tbo  stabilityil 
nf  thi  .iwli,  nf  tv,n  Knvf,},  ni  in  »^^  Scidsr  thc  ^ho  hsadjiiooo  is  neoesrary  in  onler  that  whntM 
'  cylinder  la  rotated  the  inclined  plana  on  the  (ti^ 

\*  thc  French    '"'T  '">  forced  up  to  that  iu  the  slot  in  tbe  bsa^oM 
I    the    Italian    until  its  point  rests  in  the  indentation  beforam 


The  Pict 


nry.  and  others. 

I  Tilt.-  is  ot  the  same 

^,._  .:|«.,  tlio  Eu»-ian  Brrdsn.    u.i.i    i,au    itanau    - ■",'--- r  -,-.-,—■  -. V" --""i 

Wciti.rii,  but  is  mui-h  siaipler  in  itx  construction  tioned,  the  effect  ot  which  is  to  compraas  the  ipilil 

than  oilhiT  of  th-'-iO  orms,  or  of  tho  present  Kngliih  epring,  and  tbu-  to  "  full  cock  "  the  weapon, 

weapon— the  Martini-Henry ;  fur.  whilst  the  breech  In  loading  it  ii  only  ncecasary  to  raise  the  law 

mechani'niof  Iho'ow.'apoDsroniistarespectirfly  of  to  tbe  perpemiioular,  draw    l»ck    the   bolt  (whi 


lay-    I  h 


lirpd  for 


28  pcpamta  piecoi  or  parts,  that  of  action  withdraws  the  old  oartnige  caae)  n 

tho  Fieri  is  coiipo-ed  of  seven  pieces  only,  which  thnml'scriw    rests     agiiinst    Ibo    bead,    plaoe    tn 

may  be  onumerabHl  as  followii :— 1,  Hfadpiece'  2  ciirlridgo  in  the  breech  (it  nc;d  not  be  pressed  hoM 

Extractor  ;  3.  Striker  or  central  fire  pin  :  -l  and  5.  "i'h  the  thomb,  as  in  lbs  Marti ui-H.^nir,  Suite, 

Cytiadcr  and  triggiT  (the^e  two  in  olt-'i-t  form  but  •>"'  others),  push  forwar.l  Ih^  b. ' 

piece)  1  Ii.  Spiral  spring ;  7.  Cuuucctinj  thumb-  t'"-''' — " 


tiiid  any  except  tliD«e  held  in  coniu'cl ion  with  medical 
rchoola,  where  yon  miiet  go  infer  tho  whole  oourae  if 
)i>n  want  to  learn  oliemiHtry. 

Now,  sir,  if  trrhnioal  education  is  paid  for  by  tho 
f  tats  it  ought  to  be  giren  to  thos-  (or  Rhoni  tho 
Slate  intend  ii— lii ,   for  ilic  busine-^  pmple 
net  eiTil  •errici'  student*.     I  think  thr.t  if  the  i 
ot  ihs  stndmti  gireu  at  tbe  Collego  of  Si-i  once 
aialjwd,  it  wonld  be  fonnd  that  thc  numbt 


Tho  cylinder,  which  iun  on  its  npper  cnrtaea  a 
rectangular  jiieceof  metal  prdj'-etii  g  'lightly  bevoiid 
its  furwaiil  eilge,  and  piorerd  to  ink.-- the  tliiiinb- 
scrsw,  mid  catrjiuc  tho  Iut-t  or  hnudle,  bv  which 
tbe  bolt  ia  rota-jHl  aud  mored  back  wurd  and  furnnrd, 
is  bored  almost  tbronghnatitientinilenflh  soat  to 
rreeiTB  within  it  the  attikiT,  spiral  »priiig,  the  renr 
end  ot  the  head-piece,  anil  trigg'r  spring,  sufficient 
metal  being  Istt  at  its  rear  end  to  allow  of  a  small 


...  horiiintal.    Tbe  arm  is  then  rsly 

for  Gring-  To  do  all  thii  only  Tequirus  three  motioni- 
Tho  Fieri  rlfl'^  supplies  a  want  wbich  with  fiitarw 
has  loni;  been  frit— a  po-ition  of  a>iBalBte  aBenrity-^ 
which  is  belter  than  nuy  "  half  cock,"  and  this  if 
attuned  as  tolloW'^ ;— Wuen  tbe  arm  is  loaded,  plai~ 
the  lerer  at  tho  perpendicular,  preas  tbe  ti' 
which  at  this  time  is  on  its  edge,  at  aami  . 
allowing  the  leter  to  tall  gently  into  the  horiionf 
By  this  maras,  owing  to  the  gliding  action  ot  theft 
iOL-liutd  phtnes  already  alluded  to,  the  at""-  —  - 


Mat  31,  1878. 
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ffently  forward  nutll  its  points  rests  on  tbo  head  of 
the  cutridge. 

Owing  to  the  position  of  tho  tripper  bcins:  on  top 
of  the  stock,  that  wh^oh  to  hU  rifl'?  shots  is  known  as 
the  **pall  oft,**  an'i  which  w  so  detrimental  to  p'-o<l 
shootioff,  ii>  entirviy  nvoii^oi,  as  tho  instant  the  Right 
is  taken  the  simpio  (1eprr"<  -ion  of  the  end  of  the  thumb 
relMMes  the  tri.'p^r,  whiitt  at  the  snnio  time  the 
rifle  is  steadifrd  by  Ih.*  ticrhtoniiig  of  the  grip  npoii 
the  stock  in  th<»  net  ot'  i'lrv.'.rr. 

Owing  to  the  nb-o!.p»  of  cutting  awiy,  thn  st'Jck  is 
much  stronger  tbau  in  :;n7  gun  haying  an  inicpi.n- 
dent  lock. 

For  tho  purpO'C  of  clf^nninjj,  it  mu^t  bo  polf-rvi- 
dent  that  th<'Pii  ri  iii>«!-os'f>8  irreat  mivantagcs  over 
any  rifle  of  too likv,  kh  u\\on  tho  rtmovnl  of  the  bo!t, 
DOtoniy  doe.^  tlo  l.<.irrr-l  rcnn'sent  a  iu>re  tuln*,  I'u'u 
the  lock  Ttechnni.-".!  i- roxanvi'd  fro.n  a! i  chance  of 
getting  injured  (•}  vtut  or  dire.  Tbi*  tmnto  rom:\rk 
applies  in  part  to 'r.»oi)i  licinir  coiMp-'lfd  to  thro.v 
away  their  arms,  'li-i  y  n?etl or:ly  lo iv»j  tho  slock'^  aud 
barrels,  whi'^h  H-uuid  U>*  u*e\(HA  to  an  cnuuy  nnl'.  s 
pTorided  with  th-i  breech  meehani<>nid  of  tbo  saino 
pattern. 

Laitly,  but  not  Ira^t,  tho  Pipri  rifl^  fulfil  all  <':o 
raqni^ites  of  ii  military  weapon  —  namely,  g! (.'it 
umplicity  to  a^  to  \w  easily  t«kcn  to  pic"c-(«  clean •  d. 
indpat  together  Hirai  I  w.ihout  tho  iiitirTnii^ion  of 
the  armoury  *>eree!ftiit  <  r  the  \i»p  of  any  tfiol  A'ii.it  :t.  r, 
eapalulityof  with-*tan«Ung  rouirh  uNni^i',  simplicity  of 
setion,  lightnp«!f  witaont  d;»iurl)iiii;  th'«  r-n  g', 
increased  rapidity  ami  uocuracy  of  tirini:,  !-impli>'ity 
ind  eertainty  in  rh:' ox  true:  ion  of  tho  cariri'lge  ca-'o, 
fMility  of  marufactiiro  and  con{>rqiient  che:ipuc.-<}«, 
whilst  for  ^poitinj  nurpo»i.if  it  puppiios  a  waT.t  lori'^ 
felt,  a  gun  that  will  t'tsnii  rough  tnage,  which  oun 
•t  the  same  time  Ui  oasdy  rcp'tircd  in  tho  event  of 
iDJory  without  tkilleil  ia'oour,  com>>inod  with  ioiniu- 
Bity  from  those  foarli.l  accilcnt:*  so  freqi:ontly 
lis|fpeniug  from  the  want  of  a  poeitiou  of  absolute 
leeority. 

Asa  giiaranteeofthi^armstandingroiiph  osagf*,  th^ 
Itslian  Minisitry  of  Murim-haTO  moit  iiCTfrcly  t>tcd 
wmc  of  the  rifles,  aid,  having  formed  amort  faronr- 
•blo  opinion  of  iKcir  mf*rit;«,  ord^ri'd  thi.'ir  friitiito 
AiloUude  to  be  fully  urm-'d  with  thorn  somo  two 
years  ago,  with  n  vio«v  further  to  tost  it.-t  pow.  r-^, 
sod  have  exprec-scd  thimsclved  highly  eatinfi'd  with 
tke  results.  W.P. 


PURIFICATION  OP  BEWAOE.-IV. 

[14100.] — TiiKUE  are  threo  fystoms  at  prcHont 
idopted  by  wfaicli  sov/.il'C  i.s  dr>alt  with  for  thn  piir- 
poieof  gr.'tting  ri<l  'A  it :  — 1.  By  discharging  it  ii.to 
the  nearort  rivcr  in  i^.i  crpd'>  state,  or  into  tbo  sea 
iHhoat  any  attcmi)*:  atpnrityi::g.  2.  Ily  tr.at  r«-':it 
with  chemiciU  for  th»  purpo4.;  of  cxtraotir  g  ^-o no 
of  the  valuable  con-tiMi-i.t-*  pri;rioii-«  to  di^ch;irLri'ig 
the  liquid  iato  th-.'  rivir.-*,  arid  atili-i'fg  the  soliii.^  an 
BSDure,  cement,  &i.  3.  liy  Rpp'yirg  tho  <:o-.v(igo 
to  land  by  irrit:;ition  and  filtratitni.  I  wi'l  now 
ibortly  di«cu!>3  *-a  'h  of  thii-ie  syf-tem?,  but  I  will  not 
ittampt  to  enter  iitn  thii  mirit^  of  all  tho  difforpnt 
pnesHes  that  luivi*  bo- u  proposed  in  thodifTcrint 
lyiteDis.  I  mu^t  cuiifim*  niy'ir.f  to  a  fiw  rcmiirk**  on 
the  processes  with  wbich  I  have  had  some  practical 
operience. 

L  By  discharging  inio  the  nearest  rh'er. — Town 

Councils  and  Lucal  B^ardM  of  H  >aUh  have  a  pou- 

chant  for  getting  rid  of  their  .>:cw.igc  >)y  discharging 

it  is  its  crude  btate  into  the  nearet-t  river  without 

Un  slightest  regard  to  any  ni:i-«anco  it  might  caudc 

is  the  immediate  neigh oourhotjd  of  tho  oiitfall,  or 

ny  annoyance  it  m'gbt  rauso  to  their  nnighljour^^ 

wuer  down  th(^  rlvr-r.    Tlicj  do  not  app'  ar  to  citre 

if  iha  sewage  should  contain  srJTioii'iit  po'Honous 

■otter  to  kill  all  the  fi-h  in  the  river.     All  that 

OonoirBtions  appear  to  care  al)ont,    when  dealing 

vita  sewage,  is  hoiv  th»y  are  to  get  rid  of  it  from 

fhar  own  door:*  at  the  Ica-tt  po-^siblc  expcu^o,  without 

^riflg  heed  to  the  intdiirubie  nuiraiice  it  'u  certain 

weveate.    The  ee^'ago  of  Homc  towns,  where  th<  rt? 

■n  no  manafaetoricii,  will  not  injuro  fi^h  if  run  into 

arifer  that  ha<3  a  strong  current  of  water,  ami  largo 

in  proportion  to  tho  sew.: go.    In  Huch  ca^cd  tho 

BA  an  seen  to  collect  round  the  mouth  of  the  sewer, 

ad  feed  on  the  solid  mtttcr  discharged ;  but  the 

mrage  from  mo-^t  manufaoturing  towns  contains 

nffident  poifon  to  kill  all  the  fish  even  in  very 

large  rivers.    Wh<  ther  towage  kills  fish  or  not— if 

diadiarged  into  any  river.-*  in  its  crado  stato  it  muit 

enate  a  nuisance  in  ccrt-iin  stales  of  tho  wi?athcr, 

ui  ought  not  to  be  allowed  if  it  can  possiljly  bo 

afoided.    It  ought  not  to  be  ailow<id  even  to  be  di:<- 

ffcemml  into  the  open  sea  in  its  crude  state,  because 

ikenatee  a  noieanco  even  thi^ro  in  the  neighbourhood 

of  ike  ontfall,   no  matter  how  far  that  outfall  is 

«med  ont  into  thn  Foa.    S^^wage  ought,  in  all  casos, 

to  he  deodorised,  iliAinfectcd,  and  the  crude  matter 

nfaaetod,  before  being  di^chargi'd  into  the  ot>en  air 

eyiiihere,  because  scwugo  in  iu  crude  state,  wh'm 

into  a  river  or  tho  sea  in  largo  <iiiaHtiti»^'4. 

atatos   of   the    weathnr,   evolves   large 

of  pouonous  ga^cs  and  vapours  at  the 

iriak  oC  dieofaargc,  and  no  one  can  tell  wh'>re  these 

fOMOOai  Tuoara  may  be  blown  to,  or  what  injury 

■A  pehowen  air  may  do ;  therefore  the  least  that 

MmmU  absat  diseharging  crude  sewage  direct 


into  a  rivor  or  tho  s'^a  is,  that  it  is  a  tlovi  nly 
ui'*thod  of  gt'ttinu'  rid  '»f  i*^. a'-dalrogolbfriu'^xcu-abli!. 
2.  i?;/  trenfnient  iciih  chemicah  — Mr.  Bazal;rrtte, 
in  opening  thi^  jiart  of  th**  fiur-«tion,  soy^ :— **  No 
chemical  proc-.'ss  can,  unaided,  <  ffi'ctually  deal  with 
sewage,  bnt  that  its  application  must  be  auxiliary  to 
some  other  process— ao.  for  instance,  the  disposal 
of  the  sownge  on  land."  If  that  is  so,  then  J  nsk 
why  not  follow  up  the  chtmical  process  by  somo 
sub^ciinont  proro-'s,  if  t'.iat  will  purify  tho  sewugi;? 
If  W'i  oat  dry  stjili!  brca*!  it  will  not,  nuVidnd,  nouri'«h 
the  bjily,  but  to  pi:sti»in  lifo  it  mast  *)c  followed  by 
fom**  port  or  li«|uid  ;  b-.tt  «urely  that  is  no  reason  wo 
{•hoiild  n-j-.'ct  ihf'  bread.  N«  ith  -r,  I  apiircheud,  should 
a  chtniical  pi(»0('>«!4  for  (icfc(raiirg  bOtvnge  bo  con- 
fh'mnf  d  becaM'-"  it  rccjuirtis  to  b.'  followpd  up  by  somo 
ct^inr  nrnr---  t'l  mmpirto  the  purification. 

1.  77'«'  f//.;<*  i-ri'f-.-^fi.  —  1 1;.;  o.irlie«t  tried  and  mO'»t 
ox^^■l:'•ivl.■'y  imi-Iii- 1  niMh  ».l  of  di  F«  ci'insf  s^'wajn  \v:i^ 
wh:it  in  c.tlli  •!  \)a-  li'UP  j>r.)fi!--«,  I  nt  i».  i:*  found  tint 
s»».v>ij;i'  tr»'u*^-  ■!  'Aith  linio  sifter  a  f.-w  d:;ys  iMgin*  to 
f»iu- 11  very  off  n-ivi-ly,  and  it  li  is  b-iyn  abandoned  in 
n-arly  evi-ry  plao'^  w-Mr-j  it  h:n  been  tri-d.  'i'lie 
Ivivirs'  Pollutio'i  0-j:iimi-sioT  r-iport :— ** 'I'ho  liino 
pnipi'-''  111-*  bi.'pti  }i  co.i-pii-uo'ii  f;»i!u'*n  who'-hnr  \^^ 
V'::ur.l.'  t'li*  i:ia?nif,i'"»iuni  of  avuluiM-^  manure  or 
l'»-i  iMiiifi-iition  of  th''  ofri!i>ivo  liiiuid.**  I  qu'tn 
nuTCu  with  that  r.p^rt  wh"".!  !»p ;>!•(•. I  to  the  lime  pro- 
(•t;-'.  as  hiilierto  I'arii- d  ».» .t ;  l);;t  tli'^  limn  proei'=Ji 
)vA  notyf't  b"nrH.»sh-iu-«ti'  1.  TiiiM"»»  ai''»:'37f.'ralra<.'lh::il-» 
of  n-ii'g  lime  in  ci)iij:ine:iou  w.th  oth'.r  substaneos 
that  h»iv<Y  liot  yot  bo'.'U  triol  on  a  large  scalo, 
although  thpy  have  ben  trlotl  on  a  l.ibai'atory  scale 
aid  proved  vrry  ■ucc-.'-sful. 

2.  The  A,  Ii  (.-.  /•r^r^.s-s.- 1  tri'-d  that  pP0CC?8-i  1:) 
yi-ar>*  ago  (I  think  t'lat  wiw  bi»foro  it  wad  pitent^tl) 
with  tlio  K4wag>)  of  a  water-closet  town  of  5,0ii0 
ii:h  ibitants,  and  found  tho  pniooss  to  b»  worthli's-i 
a^  a  purifying  agent,  Hlthongh  it  fio^m  jj^cd  consid».r- 
ablo  power  as  a  precipitating  ngi'nt,  but  the  proco^^ 
inithr'r  doodoriied  nor  purifi-.'il.  I  tried  the  alum, 
bl-Hid.  and  cl:iy,  in  varinu?  pri)])ortion>i,  both  by 
mixing  them  and  usi-  g  them  rici)araUly ;  but  I  failed 
in  evi-ry  instance  to  purify  tho  sowago  by  that  pro- 
cess, uud  I  abatidoui.d  it  for  a  bo' tor  oue. 

3.  f^nlphnfe  of  alumina  and  uiilk  of  lime. — I 
tri.  d  thi^  process  at  the  same  w  »rki  on  which  I 
tri'-d  tho  A.  1).  C.  process,  and  abandon:^!  it  for  the 
y.imfi  rei-ions.  I  mixed  the  clay,  Hulphuric  acid,  and 
ntilk  of  lime  in  various  proportion''.  I  alt^o  appli'  d 
the  in;.'r«^licnts  separately,  and  mixrd  them  in  the 
tanUs  with  thr»  sewagp,  but  all  to  little  purpose,  for 
the  prjc»^-8  did  not  purifv  the  sewage.  S  jversl  years 
aftorwari'^  I  r:xa<>iini-d  the  same  proces-*  at  Stroud, 
called  "Bird's  Patent  Procew,"  and  I  found  that 
there  it  partially  deo.!ori-ed  an.l  clnrifiod  th'^sewaze, 
but  did  not  purify  it.  Altho  igli  on  testing  the  crudo 
H*'^^-a.!0  taken  from  th»)  main  snwer,  J  found  it  re- 
markably easy  to  purify  by  another  process,  it  was 
throe  time.^  oaiicr  to  purify  than  London  scwago. 

4.  ITille's  coal  tar  )trocess. — I  do  not  quite  ujjd-^r- 
starid  wh'it  this  proc--  s  cois;>ts  of,  not  hiving 
examined  any  work-«  where  it  is  applied,  bnt  I  may 
stut->  that  ill  IS-VJ  I  u'cl,  to  a  considerable  extent,  a 
mixture  of  eo:il  tar,  lime,  clay,  charcoal  dust,  and 
{duster  of  Puri<),  for  precipitating,  deodorizing,  and 
clarifying  sewage.  I  found  that  the  mixture  an- 
swcreid  the  purpoi«e  better  than  anything  ebe  I  had 
prpviou«ly  tried,  with  tho  exception  of  hydrochloric 
aeid  ;  but  althoHgh  tho  a^)ove  mixture  acted  as  a 
gOMl  precipitator  and  clarifier  it  did  not  purify  it, 
i.or  did  it  thoroughly  deo<loriso  it,  but  it  didgui:ted 
ti'.o  sewugo  smell  in  a  very  remarkable  manner — in 
fai;t,  it  converto<l  tho  sickening  stcuoh  of  tho  sewago 
into  a  rather  pleasant  scent. 

••  Scotrs  Cement  Process.** -In  1872  Gonoral 
Scott  odopt-.d  a  proces<«  at  Ealing  for  defecating  and 
glutting  rid  of  the  sludge  nuisauc-^,  by  mixing  the 
sewage  with  lime  and  clay  in  thn  proportion  of  1  jr 
ton  of  lime,  aiid  ^  ton  of  dny,  to  l,Oi)<),000  gallona 
of  scwas:o,  then  precipitating  the  solid:)  in  to«iks, 
collirotiMg  tho  precipitate,  drying,  burning,  andgrind- 
iHg  it  to  maki^  c-Mneut.  I  very  oanifuUy  examined 
that  process  at  Ealing,  but  I  found  it  did  not  purify 
tho  wat>.>r.  The  cllliient  wat^r,  after  standing  threo 
ilAjHf  had  a  diiiagreeablo  offensive  smell ;  neither 
was  the  water  thoroughly  clarified— it  had  a  very 
perceptible  yellow  tingf^ ;  it  al^o  held  a  large  quantity 
of  caustic  lime  in  Kolutiau— in  fact,  it  was  lime 
water — and  as  it  flowed  along  tho  outfall  coarse  to- 
wards the  Thame*),  by  abtiorbing  carbonio  acid  from 
the  air  it  continuod  to  pracipitate  carbonate  of  lime. 
Whenever  sewage  or  water  is  mixed  with  lime  in 
such  Urge  quantities,  the  wator  dissolves  a  portion  of 
the  caustic  lime,  which  is  poioon  to  fi^h,  especiallv 
trout.  Trout  cannot  live  in  water  impregnated  with 
oven  a  very  sm.all  quantity  of  caustic  lime — therefore 
the  supernatant  water  from  such  a  process  as  Scott's 
cement  process  ought  not  to  be  allowed  to  run 
direct  into  a  trout  stream.  If  tho  supernatant 
wator  from  the  above  process  were  passed  through 
an  a(->rating  filter,  or  used  for  irrigating  land,  the 
process  would  completely  purify  tho  effluent  water, 
providing  the  filter  was  of  sufficient  urea.  I  havo 
tried  extensively  filtration  through  charcoal,  mixing 
with  chloride  of  lime,  chloridi*  of  sine,  perchloride 
of  iron,  and  many  other  chemicals,  but  none  of  them 
thoroughly   purified  the  effluent  watsr,  with  the 


exception  of  the  process  I  have  already  mentioned — 
namiHy,  hydrochloric  acid,  followed  hy  lime,  car- 
boiiic  acid,  and  jiitration,  Wm.  Buma. 

{To  he  continued,) 


PBOPESSOR  W.  F.  BATtBETT  ON 
r.i.USICAlj  SCAliE  FORM. 

[11I<"»1.'!— T  AM  reading  with  much  interest  Pro- 
fessor Ram-tt'si  inslructirt!  lecture  on  **  The  Ana- 
loi'y  bi-twoon  LigVt  and  Sound,"  now  bi'ing  published 
in  the  Enolish  Mf.oiLi\nic,  but  I  find  Rome  state- 
ment-) relating  to  scale  structure  in  the  fonrtli 
portion,  givftu  in  No.  685,  which  appear  to  me  to 
r<- quire  explanation,  for,  as  I  understand  thet=c 
fetatoments,  they  are  contrary  to  fact. 

The  first  to  which  I  wi^h  to  dirnet  attention  i-t, 
that  **the  so-callod  chroaiaMe  seal?  in  mu^ic  i^> 
arranged  in  cciual  step?."  This  I  allow  is  correct  u-k 
applied  to  that  deformity — sj'rvic-'a'dfl  drudge  thoni:]] 
it  be— fashioned  out  of  the  true  rolation.ship  of  uotOH 
by  tho  Procrustean  proce^-*  of  tuning,  called  tem- 
pcr.iinont :  but  not  fin  applied  to  any  fOxU  whatever 
t'lat  li  true  to  the  principlcH  of  ju-t  intonation,  or, 
in  other  words,  to  natural  law.  This  is  obvious  when 
it  i^  considiTod  that  tho  intervals  of  tho  diatonic 
scale,  c;ille«l  tonts,  are  of  two  mea:*nres,  one  of  which 
is  greater  than  the  other  by  a  oomma  (81  :  80).  The 
s<'giilon.?s  Ho-ealled— i.e.,  tho  steps — wbich  form  tho 
i-hroniatic  scale,  therefore,  whatever  be  their  true 
measures,  cannot  be  equal  in  the  two  coses— that  is, 
tli^  f:\*':B  of  forming  both  great  and  small  tones. 

TliO  next  is  this  very  emphatically  cxprefso2 
declaration  : — "  A  series  of  notes  arranged  with 
their  vibration  numbers  in  arithmetical  progression 
w.)uld  form  simply  intolerable  musical  intervals,  and 
therefore  no  such  series  is  to  be  found  in  any  musical 
pcal**.  But  if,  instead  of  arrangirg  the  vibration 
numb  !r  of  our  notes  in  an  arithmetical  serio;*,  as  1, 
2,  3,  4,  &c.,  wo  arrange  them  in  a  geometrical 
serii-s,  1,  2,  i,  8,  &C.,  then  we  have  the  well-known 
chromatic  scale,  or  scale  of  equal  temperament  as  it 
U  ><ometimes  called."  As  it  has  happened,  we  have 
hail  in  tho  ENULisn  Mechanic  lately  a  good  deal 
of  discu-sion  respecting  numerical  Bories  in  relation 
to  the  two  chords  and  the  diatonic  Hcale,  which  these 
two  chorda  together  mutually  and  equally  go  to 
build  up ;  and  I  think  it  must  app*'ar  to  all  who 
havo  taken  interest  in  tho  su'jcot  that  the  above 
statements  differ  from  the  views  which  have  been 
prov>nted  in  this  discussion. 

With  regard  to  the  sKitemont  that  iu>to3,  the 
vibration  numbors  of  which  are  in  tho  g'K)metrical 
series,  1,  2, 1,  8,  <&c.,  supply  tho  chromatic  scale,  it 
is  evident  to  us  that  instead  of  this  they  supply 
«Implv  a  series  of  tho  octavos  of  any  single  note-— 
e.'j.,  C,  C,  C ",  C"\  &2.,  Wause  the  ratio  or  vibra- 
tion number  of  an  o:rtivo  i-t  2  to  I  o*'  it-t  fundamental. 
Then,  as  to  a  serves  of  notes,  tho  vibration  numbers 
of  whi'^h  aro  in  tho  arithmetical  progro^sion,  1,  2,  3, 
■I,  o,  G,  which  tho  profositor  atlir.ns  would  form 
intolerable  musical  intervali,  and  that,  therefore,  no 
such  »er[e»  is  to  be  found  in  any  mu*<ical  scale,  we 
have  had,  on  tho  contrary,  the  fact  before  u«,  and  so 
constontly  of  late,  that  nothing  can  be  more  familiar 
to  us,  that  this  series  supplier  nothing  less  than  one 
of  tho  two  essential  elomente  of  all  scale  structure 
— namely,  the  major  or  harmonic  connord  in  its  most 
original  and  perfect  form— eg.,  C,  C,  G',  C,  E", 
G'',  the  vibration  numbi>rs  of  which  notes  aru 
respectively  CI,  C'2.  G'3,  C'-l.  E"5,  G"0. 

Besides  this  we  have  seen  that  tho  recriprooals  of 
this  arithmetical  series,  ext-mding  as  far  as  the 
number  0— namely,  the  ratios  },4,  i,  i,  i,  ^t^to 
the  minor  or  hypharmonic  concord  in  its  original 
and  perfect  iorm—e.g..  E",  E'.  A,  E,  C,  Ai— tho 
vibration  number  of  E  beisg  as  1  to  1  (signifying 
unison);  £'  as  1  to  2  of  E'' ;  A  a^  1  to  3  of  E"" ; 
E  a«  I  to  4  of  E'' ;  C  as  I  to  5  of  VI"  ;  A|  as  1  to  C 
of  E''.  For  it  most  be  granted  that  in  the  minor 
or  hypharmonic  concord  tne  mathematical  relations 
of  the  notes  originate  in  the  upp^'rmost  note,  oon- 
trarily  to  the  mode  of  the  major  or  harmonic  oon- 
oord,  the  relations  of  the  not'js  of  which  originate  in 
the  lowermost  note.  Njw,  as  the  simplest  union  of 
two  of  each  of  those  descriptions  of  ooncorde  pro- 
duces in  ite  perfect  form  the  diatonic  8<Hde,  the 
pareat  stem  of  the  mu'^ical  system,  which  is  more- 
over all  of  the  same  kind  of  structure  as  this  parent 
stem,  I  .".m  at  a  loss  to  conceive  what  the  learned 
professor's  meauin|f  is  in  saying  tha^  "  a  Mriee  of 
notes,  arranged  with  their  vibration  numbers  in 
arithmetical  progression,  would  form  simply  intoler- 
able intervals." 


May  20. 


Fred.  J>  Jaokeon. 


MUBIOAIi  TONES. 
[14102.1-'It  is  sometimes  stated  that  the  Tibra- 
tions  of  0  sharp  are  to  those  of  0  natural  as  25  to 
2i,  aid  tho-e  of  D  flat  to  those  of  D  natural  as  2; 
to  25.  This  would  seem  consistent  with  Weber's 
remark  that  0  sharp  is  somewhat  lower  than  D  flat. 
But  other  high  authorities  assort  that  D  flat  i-i 
really  lowor  than  C  vharp.  Will  some  of  your 
correspondents  kindly  tell  me  how  the  mathematical 
yalnee  of  C  sharp  and  D  flat  are  determined? 
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Asolher  qoMtion  I  ahonld  be  gUd  to  baTeanawtred 

IB,  wli*t  IB  tbe  rdation  betweeD  tbe  acoeata  in  the       [14101.] Allow  ma  to  aand  vou 

Hebrew  Bible,  woorditig  to  vMoh  it  i>  intoned  in  totallf  aewatjlaotbioysle,  ciiltadUie"6iioBiDje1e.' 

„ __j rdiaK-jrinniioalnotfttioDf  »  patent,  which  hM  jnit  bean  introdnoed  to  the  pnblia, 

iDK  tbu  intouatiOD,  or  con  i^  llgbtaeaa  and  Bimplieit;  of  oonslrDCtion  makea  it 

Q--  F-  one  of  tbfl  aafeat  and  HuieBt-ginDg  biejotea.     Tbe 


the  BTsatiOTne,  and 
li  ibin  *nv  book  fo 
it  onlr  be  laamt  troni  oral  traditi 


CHBAf  BICrOLBB. 
[l«03.VKo  donbt  "  Ponnd  a  Week  "  ia  wonder- 
iDR  wbare  "  F.  L.  S."  baa  pnt  himielf ,  and  bf  tbii 
time  hae  probablj  coaatmeted  hia  wheeli,  and  is 
nadr  for  the  framework.  Tbe  aleerinf^  will  be 
*'  doma-ahapa,"  not  down  abape,  as  wu  printed.  It 
ia  made  by  bending  a  piece  of  flat  bariroa,  Ijin. 
wide.  Hid.  thick,  into  the  form  at  ■  lonK.lBgRed  U, 
•a  in  the  aketch.  Abont  Sin.  from  the  inaide  of  the 
bend,  bolt  or  riret  a  croaa'bar,  to  bold  tbe  bottom 
eealie  of  the  alafF )  let  the  crosa-bar  be  of  good 
BtreoBth,  in  order  that  the  oonnlerBDnk  hole  for  tbs 
oentre  point  will  nat  make  it  too  weak.  The  bandia 
bai*  will  be  beat  fitted  to  tbe  front  of  the  fork-bmd, 
aa  ibowD  :  tbia  way  gircs  more  Ermneas  when 
aforndiDS  hillB,  and  altowa  a  goad  clearance  for  the 
Hiigha.  Let  the  legs  of  the  fork  be  reduced  in  widtb 
from  11  to  i.^^^  taper  commencing  at  1ft.  from  thi 
flroH-b«i.  Tbe  bearings  will  be  of  plain  steel,  and 
moftbewill  fitted,  and  hudened,  and  the  interior 
got  up  smoothly  ;  to  do  thia  bore  the  bearings  ont 
till  they  Gt  stifflf  on  the  aile,  then  harden  and  Gx 
on  the  fork  ends  (baling  prsiionsly  put  them  on  the 
&ile),  pot  on  a  crank,  get  some  Tery  fine  emery  and 
oil  and  upply  to  both,  aod  tarn  until  the  wheel 
begins  to  mo  fiiily  eopy.  Take  olt  craok^and  hear- 
inga,  thoroughly  remove  all  ttaoe  of  emery,  and 
npeat  the  proceas  with  crocus  and  oil ;  this  will 
FOltah  the  anrtaoea.  Oreet  Care  must  be  taken  to 
get  tbe  bearings  perfectly  parallel,  and  in  line  with 


which  doea  m 


<<poke  tncycle.    The  cafety  pedal  ii __.  _.  . 

iihereby  the  pedal  cannot  slip  btbd  ihonld  the  trat 
cai  loose.  This  ia  an  adrantiwe,  in  »  r«M  aipadaUy. 
The  next  improTBrnent  ia  a  aaffl^  nddla  asd 
i^prlng,  and  a  new  way  ot  filing  Iha  aaddla  m  tk* 
'pricg.  A  number  of  projeotioni  aerOM  the  Ipri^ 
tit  into  ocrreaponding  indantationa  in  the  addla- 
lilock,  and  by  mnans  Ot  »  aiDpIa  •pring-dir  Oa 
°iddla  ia  inalantaneoiuly  adjoalcd,  tiwrsby  d«^ 
.way  with  the  clumsy  null  and  length irf  time  nieia 
sry  to  tighten  them.  The  saddle  can  nedllw  dia 
lor  twist.    Thia  ii         "        ■  - 


eaeh  other,  ao  that  they  fake  a  bearing  all  orer  tha 
axle,  and  not  on  one  end,  or  you  can  nsTer  mn  well. 
The  beatingB  will  be  IJin.  long,  |in.  bore;  ontaida 
diameter,  Ilia. ;  material,  doable  shear  or  beet  oaat 
ateal ;  will  fit  on  fork  and.  at  shown  in  sketeh. 
Gat  yonr  smith  to  forge  a  imcB  to  fit  in  backbone, 
M  in  Bketeh ;  thia  ia  the  ataft.  The  length  of  the 
tiaff  is  Sin.  Sink  a  centre  in  tbe  top,  and  make  the 
bottom  coma  to  a  point,  to  fit  in  the  onp  oentre  in 
tbe  crosa-bsr.  Drill  a  iin.  hole  through  the  top  oF 
the  fork-head,  and  tap  it,  and  put  a  pointed  sere* 
throDgh  to  meet  the  top  of  stair,  then  aecore  with  k 
look  nut.  This  will  oomplelo  the  steering  anwratDS.. 
The  bntt  end  of  the  itatf  most  be  torned  to  fit  in 
the  end  «(  baekbone,  a  liTet  pnt  throagh  and  braied. 
Now  malEa  a  back  fork  and  ot  the  bntt  end  niotly  in 
fha  smaU  end  of  backbone  i  drill  a  hole  through  and 
make  a  step  for  mounting,  An.,  with  a  piece  to  go  ^ 
through  the  hole,  and  braze  all  in  together.  , 

The  spring  can  bo  fitted  on  to  the  staff  and  clip  i 
on  the  backbone.  For  this  purpose  let  the  staff  b(: 
taper,  and  have  the  sprine  with  a  hole  forged  in  thp 
«na  to  Gt  the  staff  abont  2in.  down.  Let  the  aprin^ 
be  abont  2in.  train  the  backbone,  where  the  taddli* 
will  oome,  and  giTe  tha  s  firing  suoh  a  shape  that  the 
play  ie  direoted  to  a  point  a  few  inchea  in  Bdranec 
of  the  maohioa  when  at  r»t.  This  will  make  it  mn 
eaaj  orer  rough  groond.  Onreferrisg  lia  the  sketch 
of  hnb,  in  No.  682  (Pig.  2),  you  will  see  it  ia  reoessed 
in  at  the  front  side  near  the  axle;  thia  reoeaa  is  to 
reosira  Uie  end  of  bearing,  and  protect  it  from  dual. 
To  protect  the  back-wheel  bnringa  from  dust  HitT^: 
are  iin>]eotions  on  the  hnb;  round  theis  wrap  u 
jiaee  of  aolt  leather,  and  lecnre  with  a  wire  twisteil 
romd ;  tiiia  will  keep  tbe  dust  oot  and  tbe  oil  ir 
Drill  a  bole  in  the  middle  oE  tbe  bwik  oare  to  mee  i 
the  traasrerse  hole,  and  Gt  a  thnmbeerew ;  thia  L; 
for  idling  pnrpoaes. 

P.  L.  Btrimw. 


C  ia  a  bent-ateel  axle,  on  which  rests  the  rider's 
Eoat ;  on  the  end  of  thia  aile  are  two  large  wheelti, 
which  can  mOTS  independently  ot  each  other.  Ta 
theta  wheels  are  attached  puUeya,  a  a,  whieh  eorre. 
Bpond  in  siie  with  the  two  poUeys,  6  6,  on  the 
ireadia  orank  aila,  K.  ThU  latter  turaa  in  two 
gliding  axle  boxes  eontained  in  the  ends  of  tbe  iteel 
rodB,7t  h,  which  are  attached  to  the  axle,  e,  and  the 
liaek  ot  the  rider's  seat,  g;  o  o  are  the  gut  faandt 
(hit  oonnect  the  pulleys  ;  m  m  are  the  handles  of  tk 
■tearing  gear,  which  r^nlate  the  roTOlutian  of  tbo 
nbeeli,  or  stop  them  entirtly  by  loosening  the  gut 
iMBdi  and  potting  on  the  brakea.         T.  Baker. 


BICrCLB  BBABinaB. 

[11405.]— Now  that  there  ia  ao  much  disoussioQ 
u  to  the  merits  of  larious  bearings,  1  wonder  that 
no  Diaker  introduces  friction  wheels,  by  means  oT 
which  the  friction  may  be  reduced  to  almost  anj 
degree  desired.  The  arrangement  I  would  auggeat 
la  the  fallowing  :'-A  is  the  axle,  the  drcla  repmenl- 
ing  the  deepeat  part  of  a  grooTa  for  the  edgea  of 


Another  good  imprOTemmt  is 
r  baok-bone  head.  Thia  ia  an  arran^emani  wooeay 
.  long  steering  centre  is  obtwned,  without  lengthsp 
Qg  the  forkhead  or  raisiig  the  bimdlaa.  The  atssr- 
Qg  centre  is  oe  long  as  the  forkhead,  and  the  rathw 
angeioua  (in  case  of  a  fall)  adjuatiiut  screw  ia  St- 
lensed  with,  only  a  imooth-roonded  head  of  a  laifl 
.lie  hallow  screw  is  in  its  place.  The  gnat  adna- 
taije  of  tbe  long  centra  is  the  immoiae  Grvaaa 
which  it  giyes  the  mschine,  and  mneh  leaa  waacii 
ihe  centrse.  For  thane  who  dseire  it,  an  adjactiUe 
ted  detachable  handle  is  prorided.  By  loowmiiiga 
nut  aod  slackening  a  taper  key  the  nuidle  can  M 
sade  as  tow  or  u  high  as  the  rider  reqniraa ;  er, 
ihonld  he  with  to  make  aura  that  no  one  eoald  A 
it  in  the  eient  of  its  being  left  aaywhsn,  fla 
tiandle  oan  easily  be  taken  completely  off  tk*  iiiaehiw 
This  will  oonmeod  itaelf  to  some  who  have  hadtt* 
horses  qnistly  walked  off  while  their  riders  he* 
been  refreahmg  themselrea.  In  the  bearings,  ti«> 
Ur.  Calrer  is  not  behind.  I  notiosd  donUaM 
bearings  bung  made  to  back  aa  well  aa  front  wbssk 
Also  new  roller  bearings,  which  mn  qnite  ekal 
t«ether  withont  touching.  His  plain  bearinii  aa 
wpitally  fitted.  V.  I..  Btriflw. 


TBLXPHONB. 
L14407.1-I  HIND  yon  herewith  a 
telephone  which  I  made  about  the  en 
use  with  battery  ouirenti,  and  with 
bean  able  to  bacsmit  speech. 


deseripliansf  a . 
d  of  April  to 
whiohlhMt 


"IP?  ■   -J 


the  friotion  wheels  to  work  on.  B,  C,  and  D  an 
'heels,  BbaringfourUmesthe  diameteroi 
the  axle,  and  running  on  adjustable  coned  bearing! . 
Almost  all  the  preesure  would  fall  on  B,  eapeoialij- 
if  it  were  placed  a  little  in  front  inatead  of  Tertically 
oiar  the  axle.  Thus,  allowing  for  tbe  slight  friction 
of  C  and  D,  the  entire  friotiou  would  be  about  )ril 
of  ordinary  coned  bearings.  If  the  whole  were  con- 
tained in  a  abeet-iron  l»x  to  exclude  duat.  the  rolling' 
friction  would  be  inappreciable.  The  cranks  of  thu 
treadles  would  hare  to  be  plaoed,  perhaps,  an  inch 
further  out.  I.  B. 

IMFBOVaUBNTB  IN  BIOTOI^S. 

I14406.]~HatiSQ  lately  had  a  ran  oier  fo 
Nottingbam  on  my  bicycle  and  riaited  Mr,  CalTor'^ 
works,  I  saw  there  juat  the  thing  which  "  B.  N-" 
(No.  eS6,  let.  11»14,  p.  244),  desires,  and,  no  donbt, 
if  be  commnnicaled  with  him,  could  be  well  sniteil. 
I  ApropOB  of  the  heading  of  this  letter  may  be  men  - 
I  tioned  some  improToment  in  the  bicycle  proper  (noL 
the  twin  baok  wheel  maoliine,  for  the  benefit  of  u 
I  good   Dpdentaading)  introdnmd  into  the  ballow- 


Xj  TRANBIUTTai^, 


Sinoe  making  it  I  hare  nad  with  mnoh  mtaNlj 
the  aooount  of  Froteaior  HnghM'a  iniiatl^  : 
tions.  Fig- 1  showa  the  tranamiUii^  inatruna^  . 
which  ia  made  as  f ollowa :  a,  Ordnuir  telsphwa  : 
case ;  b,  diaphragm ;  c,  hamisphorical  pieoe  of  tMt ' 
soldered  to  b  ;  d,  ordinary  graphite  pendl  hoDoMa  ' 
ont  so  as  to  allow  c  to  fit  into  it ;  aand/,  winaki^ 
ing  from  inatrument.  To  adjoat  the  liisli  iiiiWiti 
place  A  (whioh  muit  fit  the  caae  rather  tightiy)  m 
that  it  touches  c.  To  ascertain  whether  it  dMM  ' 
not,  plaee  an  alectrie  bell  in  the  oircnit,  and  V  %  i 
rings  feebly  it  ia  aU  righL  AU  that  is  then  naa«> 
sen  ia  to  join  it  up,  as  shown  in  Fig.  3,  nnit  M 
ordiiiai;  Elall  telephone  as  a  reoMtw. 

I  would,  in  eoncluaion,  say  that  tha  arrangMi^: 
aboie  described  was  only  need  for  eiperinsnl.  Ma 
it  might  be  improTod  npon ;  bnt  aa  a  prod  at  tt* 
possibility  of  tranamittisg  speadi  by  tha  aid  d  h^ 
tor  currenta  it  ia  all  that  ia  needed. 

Rota  Boa- 

'WAIjE&B'B  IHPBOVXD  TSZiMPHCOXi 
[Ht08.>-Nonoi!'o  yoar  editorial  note  on  p.  Ill 
reepeoting  my  improrementa  on  Profcaaoi  B«J 
telephone,!  think  it  ia  right  to  M.  Ttout*,  aa  irt 
as  to  Dyaalf,  to  atate  at  oDoe  that,  M  far  aa  IH 
aware,  my  {dan  is  entirely  diftetent  fto«  Ua:  M 
being  aa  yet  ia  Ignoranoe  tS  any  delub  «  Hi 

method  of  increasing  tb -"- '  ' '■  -' ' 

be  aure  as  to  this  j  bn 

one  point,  and  that  is,  that  the  pUa 

whatever  may  be  its  merits,  waa  n 

me  by  that  of  H.  TroaTd.    Indeed,  i  on  an  >— • 

"   ttherewaa  any  poUioation  ot  ua  natlml,oiW 
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[  ban  acted  are  eimple  aod  easily  stated.  It 
tencnllT  acknowledged  that  a  Binall  dia- 
1 — eaj,  about  3"  diameter — gaxe  more  iali*- 
'  nnilti,  in  el«Bnia>  of  articnUtioii  and  the 
aetion  of  tha  natural  tonm  of  Uu  roioe,  than 

onaa,  I  adopted  what  uamed  to  me  a 
itnnl  aoone  of  prooednre,  and  eDdeeTonred 
liplj  that  •onnd  ij  pottiiiB  a  leMnd  ceil  and 
■gm,  than  thrta  otben,  and  alterwarda  uirea 
mto  tha  aame  oiiwnit,  and  bj  a  ipacdal  (and 
iented)  montbpieee  nniled  them  into  one.  so 
•  oombltied  efteot  of  all  aating  tesetber  with 

■jnebroaonenees,  might  be  reoeiTad  in  one 
I,  and  aa  one  loiuid,  by  the  car.  The  month- 
<  B0_  formed  that  the  sOBQd  wsTes,  on  iuning 
le  lipi  of  the  ipeaker,  are  di tided  np  eqnally, 
■ikioK  the  2,  4,  S,  or  more  diaphragmi  oaniB 
'  Tibrata  in  pncisa  uniion,  and  thus  the  car- 
r«dneed  in  the  coiU  aie  unitedly  traaimitled 
netimK  telephone,  and  the  effect  is  the  tame 
1  added  an  eqoal  nnmber  of  Toltaio  eelle  in 

0  B  areut  for  ordinary  televraphio  parpMsa. 
le  diaphragm  telephone  ohlbiti  thii  eSect 
«at  diatinctnea*. 

1  alio  an  idra  that  if  one  oonld  magneUn  the 
igm  and  maiatain  it  in  a  state  of  magnetiem 
e  to  that  of  the  oore,  a  better  eKeot  might  b« 
ated  ;  and,  thenfore,  in  making  and  oonnect- 
my  telephonea  I  bent  tha  nsa^  bar  magnet 
korae-iboe  form,  with  a  coil  npon  each  end, 

stead  of  actually  diiidlcg  the  one  iheet  of 
pe,  forming  the  two  diAphregmi,  I  had  them 
very  tightly  betir«en  and  aronnd  the  opening 
containing  the  coils,  so  an  practically  to  diride 
thongh  lUoirinii.  at  the  same  time,  the 
re  action  of  the  S.  pole  to  paea  orer  to  the 
<«m  of  the  N.  pole,  and  noe  \enk.  Thin 
1  in  my  getting  more  than  doable  the  aoand 
T  ont  of  a  dapTer  (or  two-diaphragm)  ioBtm- 
lan  I  did  ont  of  a  single  OQS  of  ordinary  eoa- 
>n.  And  farther  I  beUere  that  I  abo  gMa 
iop  by  baring  the  diaphragnu  at  an  angle 
ixisof  the  maathpicoe,  aa  in  the  homac  ear. 
oetoplex  instrnment  was  exhibited  en  the  1st 
T  the  Telephone  Compeny,  at  the  Boyal 
's  aoirie ;  and,  on  the  3rd,  by  myieU  at 
yal  Institntian  (by  epecial  reqneat).  On  the 
g  of  the  name  day  I  had  the  plsaanre  of 
wnying  WilloDghby  Smith.  Enq.,  Mr.  Alder- 
id  Sheriff  Staplei,  James  L.  Shuter,  Ac,  te 
rki  of  the  Telegraph  Maintenance  and  Con- 
Dn  Company,  at  Qreeowich,  for  the.pDrpOBe 
ing  the  penetratira  powers  of  the 


BOHHTHUra  WOBTH  EHOWXHa   FOB 

pzBcura  BBLTa 

[11110.1— I  HiTi  receiTcd  great  praotical  benefit 
from  reading  ynnr  excellent  paper,  and  can  only 
wish  it  had  more  of  practical  mwhanio  and  less  of 
aUr-gasiig  in  it.  Our  musical  friends  appear  to 
hare  I»d  a  good  benefit.  Let  as  hope  that  it  will 
be  the  cotton- spinners  and  general  mecbanie's  turn 
soma  day.  The  science  of  cotton-spinning  has  yet  to 
be  written,  and  it  wonld  be  a  capital  thing  if  tome 
of  your  many  readers  in  that  larRB  iadnstry  would 
state  tha  difEcnltiea  they  hare  met  with  in  the  work- 
ing of  material,  in  machioery,  and  what  may  appear 


>— 


guorsleam  pais  through  it  into  the  month.  Lastly, 
thebnttls  can  be  used  b«  an  ordinary  one  by  Mowing 
into  the  new  tnbe  without  pr<B»ing  tha  oaontcbono. 
After  the  tube  (AJ  is  made  or  pornhased,  there  is  no 
extra  trooble  in  making  the  bottle.  A  caontebana 
itapper  is  the  beat  to  use,  bnt  a  good  oork  answers 
perfectly  well. 

In  oonstmoting  the  tnbe  (i)  oare  must  be  taken 
that  water  mm  down  eaeily  through  it  witboni 
remaining  anywhere  in  the  passaga. 

Sersr^  of  these  bottles  have  been  in  constant  use 
for  two  or  three  year*  in  the  chemical  laboratory  of 
the  Boyal  College  of  Soisnoe,  Dnblin,  and  have  ginn 
great  satisf action. 

TliDinai  Bailey,  Assoc.  B-C.So.L 


A  HBTHOD  OF  FtfiDINQ  THB  DBNSrTT 
or  THB  BABTH  AB  OOMPABBD  WITH 
THAT  OVWATBB. 

[IM12.}— Wouu>  B^me  of  onr  astronomieal  our- 
respondents  kindly  giro  their  opinions  on  the  follow- 

; I      iag  attempt  to  £ad  tha  density  of  the  earth  7 — 

The  weights  of  equal  balks  of  different  tornu  of 

^__^      matter    are  ae   the  densities  of  auoh  bulks.     The 

-  J-'-L^ tl_..'i 11-, I      energies  of  different  moting  bodies  of  equal  bolka, 

I     W —  ■      W — !U  and  having  equal  relooiiieB,  are  aa  the  weights,  and 

therefore  aa  the  densities  ol  the  boiiea.  The  attrao- 
tire  power  of  the  earth  is  as  ita  density.  Applying 
the  formula  ^■-  —  a,  and  taking  32'255ft.  as  the 


The  t. 


As  a  Tsry  little  thing,  I  aesd  my  quota  about 
pieeiOR  belti.  Belts  breaking  are  a  daily  Doiianca, 
and  I  We  tried  all  sorta  of  thiogs  from  Hslretia 
laces  to  patent  faitenerii,  but  find  nothing  so  good 
or  so  cheap  aa  nwla-  If  you  want  a  belt  to  last 
whilst    there  is  a  bit  of    good   leather  in    it,    for 

Sinning  looms  or  bleaching,  nail  ik  The  beat  kind 
nail  ia  one  with  a  couateraink  head,  about  fin. 
long.  Nail  it  diagonally.  Of  course  narrow  belts 
want  lighter  mule.  B. 

AS  ZHFBOVBD  rOBK  OF  VASH 
BOTTIiB. 

Still.]— Ih  waabing  predpitatee  with  snlpbnreted 
ogCD  water,  solntion  of  ammonia,  or  balling 
water,  the  ehemist  ia  often  annoyed  by  the  reSoi 
of  the  gas  or  steam  into  b>a  month.  To  prerent  this 
annoyiDCS,  a  Bonsen  Talve  is  sometimea  placed  upon 
the  manttapiece  of  the  bottle.  This  prerents  the 
gaan  from  retoming,  but  there  are  two  defeats  in 
this  plan.  In  the  first  place  the  TsWe  prereata  the 
operator  from  pouring  water  throagh  the  mouth- 
tube  in  the  nsnal  manner  ;  and  seoondly,  as  the  air 


snperiisioQ,  and  a  memo,  of  the 
nd  reaults  was  made  by  him  at  the  time.  We 

lietinctly  thrOM-li  ■.;..■  «!i..lr.  nf  ttn'  "nlil-  (hpri 
Id   tanks   (42ki.-.t-l,    iiv.l  ii(trr-..-flr<Mt,r,>.i;rl, 

if  land  line,  with  ^atisfactorT  reeolts.  At 
000  milea  Mr.  Smith  nolm.  ■'  Singing,  good  ; 
,  donbtfuL-;  With  iiOO.OOOohma.  msistancc 
nit,  "9ingioK  and  talking  very  indistinct; 
)'  good."  With  one  infe-  ohm  (l,|i.HI,l)l"IOohms.| 

lee,  rBpresenti:'i.  ]■,■-.'  '.-;    ;■ i  lo  !p("i,000 

f  ordinary  tel-j  .^jliijsnd 

Tcry  ditEonll  ;  '  onckoo  '  still  heud  dis- 
"  (I  copy  Mr,  SiEith's  noloj,  msde  at  the 
id  Touched  for  by  the  other  (teBtlemen  pre- 
The  reeulta  were  moat  surprising  to  all,  and 
ond  anything  anticipated. 

II .  Cox-  Walkw. 
twnaitt  Cottage,  Tork. 


■  UICBOPHOITB-CBOBB  HAIB8. 
S.l— I  BATV  nude  some  tweWe  forms  of  the 
bone  and  bare  ooDstracted   one   which   for 
ity  leafea  nothing  to  be  desired.    It!ia  aa 

: — A  piece  of  linc  about  iia.  x  2iB.  is 
mated  and  formB  the  l>as«  of  the  instmment- 
lia  a  pad  of  blotting-paper,  aame  sice,  and 
in  a  weak  solution  of  anlphnric  acid,  ia  laid — 
OTelhis  a  plate  of  oarbon,  same  siie.     The 

ia  secured  with  two  pieces  of  cord,  or,  pre- 
,  %  screw,  at  each  end,  not  touching  the  linc. 
end  a  piece  of  wood,  2in.  x  Sin.  ■  Jin.  is 
1  or  gtaed,  and  on  the  lop  of  thi 

Bin-  ; 


the  oetoplex    r^";"  "f  ",""  Tr"'\l  "^"..T™ 
made  under   ""**   "  °''*''  ■oi'°*d  into  the  botUa  ca 


tnbe.  This  tube  (A)  is  shown  in  the  aooompanying 
sketch.  It  has  two  tabes  fosed  into  it  at  right 
angles,  wliioh  are  bent  round  upon  the  top  of  thi 
cork,  and  oounected  by  a  pieoe  of  good  caODtehoni 
tabiog.  The  tube  (A)  is  slopped  between  the  Iwc 
--- '■■'~n  of  the  side  tabes  by  a  pieoe  ot  cork  (D),  or 
fnaad  up. 


llin 


"iin. 


rely  tasi 


nod.    A 


ip  ot  earbon,  like  an  ordiosrj  Free 

]  in  a  depreaaion  in  bottom  carbon  plate,  and 
oaely  into  a  small  abrasion  in  top  plate,  a 
laoe  bmng  filed  out  to  a  knife  edge  inateod  of 
A  nail,  pieces  of  eopper,  braaa,  iron,  ateet, 
itatinDm.  and  gold  wires  may  ha  used,  the 
With  anch  an  apparatus  as 


Kj  modification  of  the  microphone  is  ths 
ooe  mud  battery  being  in  one  small  ai 
faMj  thanki  to  "  F.  B-  A.  S."  for  oalling 
a  to  an  «Tor  (of  haste)  rsepeoting  c 
he  the  tmrpose  tha  student  reqnired  tl 
fai  wooU  be  maeh  the  better  to  nse. 


and  blows  throagh  the  moutfapieee  intA  the  bottle. 
After  thia  the  jet  of  water  oontinnes  to  Issoe  with 
almost  ondiminisbed  forae  for  abont  three- qnarten 
of  a  minnte,  while  it  may  be  stopped  at  any  time  by 
releasing  the  pressure  apoo  the  oaoatclunia  tube  (B), 
Water  may  be  poured  out  tbrongli  tbe  new  tube  (A) 
ss  uioal.  It  is  oeuvenient  to  bend  tbe  lower  end  oE 
the  tube  dipping  into  the  wat«r.  This  enablea  the 
Dperator  to  blow  ont  tha  laet  portions  of  water. 
The  adrantagea  of  the  bottle  are  as  follows  i— 
The  Jet  will  issne  for  some  time  after  the  operator 
has  blown  into  ths  bottle,  aad  it  can  be  <£rMl«d 
upwards  into  a  beaker  by  inclining  the  bottle.  The 
jet  can  be  slopped  at  plMion.  The  watts  pasaing 
through  the  new  tube  when  the  bottle  ii  inrerled 
can  be  runlatad  to  a  drop  by  pressing  upon  tha 
rubber.    Tb«  moatbpieae  narer  gsta  hot,  hm  A»«a 


ralne  of  g,  and  61'S10ft.  aa  the  Talne  of  1-,  we  hare 
one  Tolume  of  ur  moring  with  energy  antlieient  l« 
do  work  eqaa!  to  raising  ita  own  weight  61'SIDtt  in 
height,  'rhen,  6f5l',  or  41fn'510I  times,  «M 
Tolumeof  sirmoring  withTelooitjof  one  toot  inone 
aentnd,  wonld  do  the  aama  or  equal 
weigha  815  timea  bMrier  than  i 
iL^':^*,  or  510C18  Tolumes  of  water,  moring 

with  Telocity  of  one  foot  in  one  seeond,  would  like- 
wiM  do  the  same  work.  One  TOlome  of  oiatter  ot  a 
dansity  5'1061S  timaa  that  ol  water  might  be  snb- 
stitnted  for  the  S'1061BTolnmeeot  water.  It  thseartfa 
were  of  a  denaity  510618  timsa  greatar  than  at  pre- 
aent,  then  one  Tolume  of  water  would eqnalin  weight 
the  present  weight  of  a  yolume  of  matter — that  is, 
5*10618  times  as  dense  as  water.  Bnt  as,  with  the 
earth's  present   densily,   water   is  gth  the 

weight  ot  matter  that  it  would  equal  in  waighl, 
proriding  the  earth's  density  were  luereased  5-IOGIB 
timea,  then  the  prsaent  density  ot  the  earth  most 
rqnal  the  density  of  matter  that  now  has  a  denaity 
5-10618  timee  greater  than  that  of  water. 
The  value  ot  g  naed  in  the  foregoing  argoment  ia 


that  osaally  aj 


£ed  as  ita  poll— ._ 
writer  ha*  reaaoas  for  bsliering 
that  the  earth  is  not  a  spheroid  ot  revolution,  or  nnl 
so,  aa  is  niually  implied  by  that  term  ;  that  it  hai 
not  bebaTcd  aa  a  homogeneons  mobile  rotating 
body ;  that  coniaqneutly  no  contraction  of  tha  length 
of  ita  polar  diameter  has  oooorred  g  and  t^t 
although  a  bulging  has  taken  plaoeat  and  abont 
equatorial  regions,  yj^,  oa  this  bntpng  is  aeoom- 

Sailed  by  a  deareaae  in  density  ot  the  mattor  there 
as  is  shown  by  results  of  pendnlom  experimental 
after  allowing  far  effects  of  rotation,  at  diiferont 
latitodee),  tbe  polar  diameter  ia  more  likely  there- 
fore to  ba  the  diameter  of  a  aphera  whose  attraction 
is  equal  to  tha  earth's  attraction  than  the  nwaii 


mity  of  earth's  matter — on  pendnli 
on  value  of  g — (which  effect  ia  similar  to  the  eSaet 
that  is  the  cause  of  ooheaion  in  matter,  and  is  exhi- 
bited in  the  rapidly  increasing  density  of  tha 
atmOBphere  as  it  approaohes  the  earth's  sorfaoe), 
and  ^so,  after  allowing  the  true  velocity  to  tha 
moon  (which  is  the  oanae  of  her  maintenance  in 
circular  motion)  in  oontradiatinctioD  to  the  velocity 
she  has  in  her  path  (which  is  the  resultant  of 
original  velocity  and  gravitation  towards  tha  earth), 
eomiboratea  the  writer's  views. 

The  idea  involved  in  using  a  valne  Dnmcriaoltj 
equal  to  2g,  as  the  value  of  v,  is  that,  supposing  a 
body  were  moving  in,  say,  a  horixontol  direotion,  at 
the  rata  ot  M  &Ut.  per  seooud,  and  thii  body  ba 
connected  to  a  weight  equal  to  ita  own,  and  on  tha 
earth's  aortaoe,  in  auch  a  manner  that  ita  enargr 
wonld  cause  the  weight  to  rise  against  tha  atfeet  M 
gravity,  then  the  aaid  body,  harin^  a  veloaty  of 
S4-51tl.,  wonld  more  in  two  seconds  throngh  64-SIft., 
and  tor  two  seconds  would  overooma  the  power  of 
the  torae  ot  gravity  on  tha  weight  to  whieh  it  ie  can* 
neoted,  and  eanee  tiie  waigbt  to  move  throi^h 
64-Glft.  alao  j  bat  it  U  tha  velocity  of  M&Itt  that 
IS  enabled  tba  moving  bo^  to  peiTorm  this,  and  tor 
irpoM*  of  oomporUon  of  the  moving  toroea  of 
Itetaat  bodis*  we  thnsabtuninnmfaamaotvtlia 

^TiTns^'Bi  oM  el  tiw  bHM«t  Unainmwt  M, 
her  tUogi  biiag  etwd,  tta  tsat  c*  ^- 3_4|M<1 
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Tha  diffsnnt  deii»ibi( 
mntual  dcpenjenos,  the 
npOD  the  denaity  of  the 
■0  delientsiv  adinst^d  m  to  d 
reliable  bun  tor  the  Une  of 
ForinBlance.  the  proneiit  u3jii! 
allows  of  B  portion  of  the  m, 
uinme  the  Tdporom  stats,  a 
■Itcruting  iii)iatii,  the  incliiu 
ftiia,  aad  the  indirect  imttnn  r 
nortiiani  and  ■oDthern  i 
put,  if  not  the  whole,  tt  the 
laoe  troin  aEiamiDK  the  u>me  itB 
temperature  or  decri'aee  of  ii 
would  Borreipondirgljr  alter  the 
of  TBpour  and  wal*r    aboal  aiti 


upon  the  otheri  sad  both 

■      ekowntoWl 

■m   pf  rfectly  . 


IffiPIilES  TO  QUEEIES. 


?  of  oa"iphB«  to    '^  ""'  "^  nnmber  of  th>  ^utry  atked. 


on  of   the  earth'i 


that  pi 


[Sieze.HConiPOond  T.  BiDKle-Cyliadet  En- 
nine  >.— There  are  a  few  eaaiaears  beaides  Mr 
Sonderbuid   who   yet   prefer   to   Bwear   bj   Iheii 


maobtDea  are  asad  have  pleutj  of  ventilatii 
it  wUl  nrj  bdod  aflflot  jonr  henlth.— Ti 
Tile. 

[S23S9.V-CsntTB  Board  Boat  (TT.Q.)- 
a  plan  which  ibowB  a  new  war  of  JIttiiig  ■ 
board  "  which,  I  thick,  would  be  aafer  thi 
plan.  The  centre  board,  H,  works  upon  rol 
which  i>  a  mach  safer  plan  than  the  ordinar 
fittintc.  There  is  a  maat-jaint  at  M,  b;  i 
sailcanbelo<rered,aiinPis.3.  Thisam 
will  be  very  handjr  for  centrs-boaid  boato. 


eit;  of  the  earth 


__  _, osphere  aa 

COmHred  with  that  of  water. 

We  may,  therefore,  take  the  deneitie*  of  air  and 
water  at  oor  aTerage  tempfrstpre  and  heiftht  of  Ibe 
barometer  as  beinK  in  aeoord  with  the  deneit;  of  the 
earth,  and  reaiouaa  shown  with  confidence. 


HoDgh  Oreeo-road,  Chester,  April  22. 

A.  HXTHOD   or   BOIiVINQ   FBOBI.EUS 

IN  MAXIUA.  AJSJ3  MINIMA. 

L1M13.]— A  FEW  ysan  ago,  whilst  ponderinfc  on 


inltoiin  thi 


the  Babject  of  this  It 


This,   with  the 


-in  jour  Isat  im] 

Editor's  penaiMion,  I  proceed  to  do, 

of  knowing  if  it  is  original,  and  that  it  it  is  so,  and 
hai  any  merite,  that  others  sliouH  know  it  also. 

Bole — Bepreaent  an  nnknown  tnnction  b;  e,  and 
form  an  eipressioti  for  the  inbject  under  ooa^idera- 
tioD.  Form  two  other  oipreaeioQB  br  sabetituting 
valid:  tors,  which  eqoate,  and  rednce  as  far  as 
posnble.  SafaBtitntflIz  +  d)  sod  (x—dySmy  amtz, 
and  anin  reduce  as  fsr  as  possible.  Assume  d  —  o, 
and  dnd  the  Talne  ot  x  from  the  leiidue. 

NOTI, — The  intermediate  procnas  of  enbatituting 

Sasd  a.  instead  of  (z  -f  (!)  and  (z— d)  far  z  is  iutro- 
aMd  solely  for  the  purpose  of   tacilltatibg  the 

EXAUFLES— To  diiide  a  giren  line  into  two 
parts,  10  that  the  rectangle  eonluned  by  the  seg- 
ments shall  he  a  maximum.  Lrt  A  be  the  giTSn  line, 
ud  z  one  of  the  parts  i  then  (A  —  z)  is  the  other, 
and  (A  z  -  li)  the  rectangle. 

Suhetitutiog  y  and  «,  and  eqnatiog  A7— y*— A  i— ■' 
Transposing  A  (y  —  t)  =  y'  —  z' 
DiridiDg  A  -^  y  +  i 

Snbstitaring(i  +  d)*C»-if)-A=(«  +  d)  +  (z-i«-2i 
CanscquentlyB  =  -  ,  or  the  given  line  mnst  be 
UsMted. 

To  out  the  grea^st  parsbola  from  a  giyen  coue. 
Let  A  be  the  diameter  ot  the  base,  B  the  sTant  aide  to 
which  tbe  aeotiuQ  is  parallel,  aud  z  the  distance  of 
the  point  of  ditUion  ot  (he  diameter  of  the  base  from 
the  aitnmity  oppo-ite  B. 

Then  ^  a  the  abscissa,  2  ^(A  z  -  z=)  the  ordi- 
z  VIA  z  -  J3) 


nale,  and  1 


»A 


-  the  area  of  the  para- 


BabaUtnUDguud ■  and aqoating  ^'^V  ^(^V- 
_  4B«y(Aa  —  t*  3  A 

8A 
Diriding  and  sqnatiDfc  Ay'  —  y*  =  A.^  —  t* 

Tnnsposiag  A  {y^  -  t»)  =  »*  -  i* 

DiTidiii|A(y>  +  j  «  +  »>)  =y»  +  v's  +  yi'  +  i» 

Sabslitating  (r  +   d)  and  (x  —  d\,  eit)anding  and 

oolktingA{3z>+  d')-*«(*'  +  d") 
Aisnming  d  =  a3AB^°i4^ 
IMridii^S  A  =-  4z 
Conseqarotlyz"  5^  . 

I  haTi  refrained  (ron  giTing  more  examples  or 
wiaWng  eommenta,  as  I  am  afraid  I  hare  already 
tmpassed  largely  upon  your  space— so  will  leaTe  it 
lor  a  fatme  oecaaion,  should  it  be  required. 

a  Stokea. 


old  friend,  the  single-cylinder  angina.  Uafortu- 
nately  for  that  old  friend,  the  new  acqnaintanoe — 
the  oomponnd  engine — is  fast  gaiaing  groond,  and 
will  ere  long,  by  the  law  of  "  surriral  of  the  fittest," 
bastle  its  antiqnated  competitor  od(  ot  the  wa;. 
Every  one  will  regret  to  miss  his  weU-tried  and 
aymmetrioal  companion ;  bat  the  laws  of  eooaomr 
are  inflexible  and  luiDoiqnerable,  and  we  are  now 
eompellsd  to  employ  a  less  gainly  eerrant,  beeanee 
we  find  him  to  possess  more  naefnl  qnalitiea.  In 
spite  of  the  protestations  of  Mr.  Snnderiaiid  and 
others,  it  is  an  nndeniable  tmtb  that  the  oomponnd 
engine  bos  mode  its  position  secnre.  Notwitb. 
standing  theory  it  has  attained  to  practical  fact. 
Bat  doea  thpory  support  the  simple  engine  ?  No,it 
does  not.  Your  correspondent  a  genially  BQpport 
the  oomponnd  theorr,  but  none  that  I  remember 
have  ssBiened  the  true  cause  of  its  anperiority.  There 
may  be  a  little,  one  way  or  the  other.  >n  what  the 
lateat  diepotanta  aa;  in  regard  to  the  loss  of  heat  in 
the  two  Byatems ;  but,  were  it  only  a  matter  of 
difference  ot  heat,  I  shoold  incline  to  belief  in  the 
aim  pie  engine.  The  stsaninasioiile-G/linder  engine 
only  makes  a  jonmey  of  the  length  of  the  cylinder ; 
in  the  oomponnd  it  goee  the  length  of  two  cylinders, 
and  br«aks  its  joDroey  half-way.  It  is  this  jonrosy- 
breaking  that  oonstitoitea  almost  the  whole  adian- 
tage  over  the  other  plan,  thna :— Say  the  second 
eyUnder  is  f  onr  times  the  sapaoity  of  the  first,  thei 
when  the  first  exhansls,  the  second  ia  widely  ope- 
to  reoeiTe  the  steam.  The  back  pressure  on  the  first 
piston  is  thereby  greatly  rednoed,  withoat  lesaeoina 
the  force  of  the  steam  on  the  second  ;  for,  though  thi 
!  presanre  is  mnch  less,  the  area  of  piaton  b  corre, 
I  a;  ondingly  greater.      The  practical  effect  of    thii 


le  cylinder 


and  of  thi 


How  Ship  Oanal.— The  Maryland  and  Delaware 
Ship  Canal  Company  propoie  to  baild  a  canal  seTso- 
tsMi  milea  lotg,  having  SSft.  depth  at  water,  and 
lOOrt.  width,  between  Chesapeake  Bay  and  Delaware 
Bay.  By  this  means  Baltimore  wUI  be  brooght  as 
— IT  to  Cape  May,  at  the  mouth  of  the  Delanare,  -  - 


is,  for   one  obarge  of  ate 

two   Tocnnms.     In   the   sinitte    c;liud(_    .._ 

only  get  one  Tacnum  :  hence  the  dieadyantago.  It 
is  wholly  by  having  the  second  cylinder  maeh  larger 
than  the  Srst  that  we  gain  by  oomponnding.    "' 

the  two  to  be  ^ike  we  had  better  hare  tw 

enginea.  and  out  off  at  half  the  distanoe.— Bobeut 

IiAWOTON. 

f-lJ-iii7.1-Floc!:    or   'Wool-aatting    Haoliiiie 

(t!.Q.).-T  lj\i'  I  :■■;■■  I  seen  or  heard  ot  a  machine 


-  ..  . — ,__  _,  and  the  distance  for  ot_-   

between  Baltimore  and  New  York  abd  Europe  will 
beBhortenfldby225milei>,whiletheBaTinE of  freight  ' 
betwesn  Baltimore  and  New  York  will  be  about  50  , 
cents,  a  ton.  The  estimnttd  oott  of  the  enterpriae  , 
ii  S,000,000  dels.,  Old  the  company  is  autboriaed  to  , 
levy  a  loll  ohorge  of  20  oenta.  per  ton  apon  all  traffio  j  ^ 
pafiog  through  the  canoL 


illers  it  is  sated  Dpon  by  the 
lintB.  The  wool  oomes  out 
L  is  driven  by  a  large  Sy- 
3utside,  which  gears  into  a 
Whan  theae 


lievea  the  yacht  of  the  mast  weight.    In  a  - 
mastia  ao  light  that  it  can  be  lowerad  hy  I 

[3H18.]  — Boyal  Bnoliieera.  —  Do  } 
cnlare  apply  to  tdegraphiats  who  may  joi 
yon  kind^  recite  any  adyantages  to  one  < 
'  '   gorduiary  testing,  erecting,  and  regvl 

.■nmeut  in  oeein  the  poalal  system,  aa 

maintenance  of  batteriee  P — P.  O.  TSLEU  B 
[33M7.]-BIeotrloal  Indioator.-It  ia 

that  my  arrangement  of  electrical  indica 
3t  work  if  the  tide  did  not  rise  to  the  sa 
rery  day.  I  much  adcniro  the  elever  w 
Dudley"  has  attained  bin  end,  and  1 

obliged  to  him  for  pointing  oat  the  fai 


/^/  G.l 


^/C 


dflTice.      I  now  send ._ 

which  will,  I  think,  get  over  the  diSenltj 
satiaf  aotorily  with  a  Torting  height  ot  tids 
have  the  plank  arranged  with  Hltle  strip) 
projeating  from  each  long  atrip  towordsoi 
and  one  overlapping  the  Other,  bat  Joel  boI 
a«  I  have  shown  in  Figa.  l.ud  S  in  Ibe 
Mbchahio  ot  May  17lhy  Bacb  sf  the* 
biaaa  slripi  wonld  mak«(  a  iwstiliiia  «! 
over  by  tha  "  euTant/MMMtn,"  and 
placed  aa  eloae  togetiiaic  ti  HMMUn  a*  tl 
11  reqniiad.  The  "cCmm*  MOMCtor" 
made  with  only  one  roilOv  iHlMd  of  foor, 
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tn±''im(i\ftf"  (A  A  Id  esmreil  on  eanh  lide,  iw 
ai  wbeo  it  cbnaeea  directioo.  wbich  it  wobM  do 
lieii  the  brie  mm,,  it  woold  bare  to  lift  np  and  full 
Bwn  *«UD.  This,  I  think,  will  be  clnirlr  uDdcr- 
aodwhoneiiininiuathe  finnres.  Now,  loppoainif 
It  bit  tnrns  Hran  aftar  the  iurlat  hmid  hn»  ponHid 
.0.  *  on  the  tide  ri,iBg  «rl.of  tba  dill,  it  oucht  tton. 
'  ^"  ?f?*  conntctioQ  at  the  cnnwot.  to  point  to  1 
1  thj  ti'le-f  BliiiiB  Bide  of  the  disl :  but  before  it  cni 
a  thu  It  11  clear.  «t  ••  Dndlcy  "  Mplaini,  that  it  wil 
brvnk  the  current  throe  times 
side  view  of  the  plaak.  with  thi 
ininuu  t  cDDnpcTor ' '  in  the  pottition  1  ham  immg-ined 
ut  OTft  tbe  roller,  hnt  not  toaehinic  it,  i>  bafanwf 
.jcoallhoar,!,  the  end  Tinw  of  which  i)  B  B.  It  hiu 
iTTOOTv  OB-  rV"  'nji.  with  two  lanro  mnrbleB  in  it, 
[bf  iide  i,..w  ^(  tlii  l^rd  is  II  0  in  ?'isr.  4.  It 
BOTES  on  a  hingi;  nt  n,  jnat  over  whitfh  is  a  pair  *f 
'ouill  brsHs  itripa.  pimiler  to  thosi'  on  the  main 
Hiard.  which  only  wunt  pretninir  down  to  connect 
if  torrent.  K  is  a  test  to  prpvent  (he  Imarrl.  It  C, 
ilhBj  too  far.  Now  it  ia  crid-^nt  thut  if  the  tide 
:inii  whpD  the  cnrrpnt  ponnoctor  ii  xiaAcr  this 
oird  It  will  tip  np  the  cad.  It.  nod  !<o  eaOM  the  first 


ij,  3  TOprtsei 


wrted  with  (rreat  araaracjr.  which  tskei  op  t,  loniic 
time.  If.  howcror,  V.^t,.-  it  spnee  yon  miitht  cut  the 
board  between  B  and  C.  nod  at  the  top  hctwciiu  V. 
ftnd  F  (perhapa  •hlftJDT  the  broad  k'T  o-ill  dol,  >ind 
then  fallen  it  to:i<c>i>T  with  dowel  pint,  tranni^ciii;; 
the  UTen  lower  krTA  to  th"  other  ood  ol  t]i>i  boAr<l. 
I  am  nfruid  dowllinir  wonid  not  be  atroTii.-  "Kou-h 
by  ituclf,  ao  if  jou  r*ii  iiflord  thn  space  »r^ri:w  tbi?  oil 
raili  donu  to  a  new  frumP.  Yon  nre  more  likcl;  li 
m»ke  ■  good  job  thii  wnr  thin  by  shiftinn  pina.  I 
do  Dot  nadFrdtand  thi;  hint  ictitcnce  in  yonr  qnerv. 
If  joii-  -'  -'■' ■'  '-  "'-  -f  *  ^ 


far  better  indtrmeD 
other  w.,.-THt;C 

[S27Tfl.]— Vienna  Flute  Orjtna  Stop.— A  itood 
Lieblich,  Siiibe,  or  eioiill-acale  hnrmonic  fiote,  in  mj 
opinion,  quite  eqnnls  Ihi-  Vienna,  if  properly  TOiced. 


Did  hiiTD  the  il 


'erted  n 


<Dth, 


la  by  '■ 


i'  con p! IT  to  break  commiinicn. 
F"  The  unh-basi  can  pa«ilj  b« 
apenka  only  whea  pcdala  are 


nlFO  a  well  1hr*i--fnnrth«  the  _ _  „ _ 

depth.  Cnt  np  nnly  u  fourth,  nnd  keep  the  cap  down 
n  llttlo  (not  aa  di'^crih.d  by  "  Adept  ").  N.B.-II 
this  stop  ha  entuphiither  than  one-fourth,  elearnesi 
nnd  brilliancy  will  bo  lost  to  aome  cxtent.-S. 
Tatlor. 
rasaOB.J— nndergroiind   Telairraiih   Iilnei.— 


LiU 


•■Uiiii 


"  reply  to  thii 


KuIlRia 


-"  One  iq 


rsawn. 

"J.M"_ 
book  of  re 


'Cordial  MaklDC— 'ttHint  eorUtli  doei 

[iiiro  r    I  think  Mr.  CookfT  coni|iili^d  a 

dptn  (I  don't  mean  faiii  "  C.rclopiu  lia '') 

nnmu  .venrs  iiiro.  nil  i   it  i«  probably  pobluhcd   by 

Hardwiekeuol  lJoiini\— -S.  M. 

.  ._ _ ,        {!ISKH]~Sni»a    Too'a.  —  I   don't    thint  that 

tbe  bmsa  strips  ut  I),  and  so  con-  RTOOTse  nrenijnir-d  in  tli><  brim  tools,  for  thny  are 
mt  and  break  the  current.  Tl.r  Ti.nrbl",  H,  will  intended  to  work  th"  ^ii-niluin  rnunhly,  nnrl  the 
lis  run  down  the  >i8Brd,  but  will  not  be  nhle  to  pnss  '  emery  i.tlck*  iut.o  Vf.  b.M-i.  bii'  if  yon  want  to  wirk 

is>tri[>  BtD,  n«the  fint  uiarbt.'.  tl,  will  atop  it,  1  specula  Hi'O  tho  i> r<  l>v  Mr.  las^cllin  Vol.  XX[1. 

indioit  will  make  the  cnrrrut   hui  aot  brrnk  it.    of  thin  p»tiar.-r.ii:,ki:  .NU:. 
Jow^    won  as    the    "cnrrcnt  conn-ntor-  has        I.127o.l.]-M«ll«a 
imppedaaain  oa  iIb  way  b.nck,  the  en,l,  II.  of  the  '  "mlutiuQ-to  i-' .1 
board  will  be  able  to  fall  to  it«  oM  pa...iliou,  and  so    ~I    |> 

tbiBimrble.  H.  wilj  rnn  to  i:s  for.n.r  phie*.  and  in  [.■i.'rio.l-Orjtan  -Tf  conrnniant  to  "  C.  C.  C 
ich  ith«a  inat  to  cnll  at  nmi.T.nriiti.inivl  ^id.irea*  I  ehatl  bo  happi 
1  back,  and  on  to  show  him  soniB  i,T,v  .'fl.'cli*.^  docoration  ou  tm 
it  BBfiin.    The   pipe*  of  a  new  or»  to  now  atiuJiu,'  la  inv  workshop 

^— -  .-_ ^. ..... _„ nil  see  that  the    _H.  1).,  10,  N.ilsoii-.;r.wt.  lii'oeuwioh,  Kent. 

lidV^thu.''m"knidTnTk'"tho'«'™^^^    .;?»l^l-:0'««'-:-C,CC.-;caTis«.vsriety 
kcM  linei,  and  so  would  maie  the  Imnd  f 
i«-riiinfr  side  of  the  dial  to  iti  riKht  position  on 
kcti^IaUiDKside.     Between  1\  and  1>  there  would 


query,  and  to  iotur^  ... ._ ,_,., 

down,  and  coyered  wire,  or  wires,  drawn  thrDngh 
them  afterwardn.  "  Union  Jack's  "  idea  that  pipa 
and  wire  are  mannrncturcit  totcothcr  u,  to  me,  a 
uoxelty.— Jso.  Little. 

[n^BOe.]— Teatlnc  IiGUkiice  in  Oai  H^na.— 
The  bust  actbod  ]0u  can  ndopt  will  hi  to  bora  the 
line  of  m»in»  auBpfCird,  by  Hieans  of  an  inch  steel 
bar  nnd  ilcil«rc  haiumiT,  duriuv  the  hours  of  your 

ducal  with  your  uoae  or  a  lii:ht.  The  bar  I  ReaenJlV 
use  is  msdr  squsr;  on  the  hea.l.  with  a  collur  welded 
on,  to  taka  nn  iron  bar  iinnched  in  the  middle  with 
a  fqoarc  hole,  to  fit  the  heail  of  ths  steel  bar— the 
iron  bariictH  ns  Ji  wrvncb  to  turn  the  steel  bar  ronod 
as  it  is  Iiciun  diiTrn  into  thn  ground ;  it  likewise 
enablus  the  bar  to  ho  wilbilrawii  much  easier.  Yon 
will  bo  able,   by  the  iil«ro  mntliod  to  localise  an 


— ttsowill 

iMda.  The  marble.  F..  will 
MW«r  make  and  break  thi 
wkr  who  has  foUoweii  me  t! 


I   proWbly  lj 


1        [odjiii.j— v/rRSD. —    ^.  K^.  Vv.      can  rm  a  Titneiy 

II I  of  pattcrai  nnd  di>.ii«n4  for  front  ]ii]i"(i  iiv  aiiptvini; 

;_  pcrsoniilly  or  by  Ull-r  to  Mr.  Cuurwllr.  tV..  Ui.relnj. 

;„"»  street,  CKren,k»...q..Hf  

a,  it       IRsritl. I—Socket  Joi 

pre,  rammed  in.  and  a  fiu:il 

[  be  leail  dricrn  in  with  hum 

MHMty  to  mOTe  Iho  hiiuil  to  its  riuht  place  on  the  thiofr.— John. 
ilL  Id  tbe  same  wuy  three  marbles  would  he  placed        p2ri.!.  l-«8   Tclenc 

■"»  board  between  :(.;  and  ♦.  po  that  if  tbe  tide  query,  p.  217.  srroi.d  bn 


rf  there,  the  cnrrcnt  would  be  made 
in  lime*.     1  shall  ho  glad  to  know,  iin'.   .  ......  „„ 

loubt    "  Dudley"  loo,    what  "An    (111  leader" 
ttendstodo.    WiU  be  pleuae  kiu.lly  cay  P-A.  A. 


..-.—  --.,,.        . l—BockotJointB.— Tow  and  red  lead  woll 

^torwoi  there,    rammed  in.  and  a  fiu:il  I'lUilhine  of  strips  of  thct 

wonlii  be    l<^)  dricrn  in  with  hiiinitier,  will  bo  about  the  best 

the   thinir.— John. 

iKcopo.— In  my  reply  to  tb.. 

... i~^-j.  I- bni>  t mm  the  bottom.  It  i^boald, 

d  broken    of  courte.  Iiavu  b.eu  priiit-d  I3.-F.  C.  Ubsst.tt, 
rsSTW-l— Btopwork  — lu  this  qu"ry  we  aiy  spoken 


-.-       -  .—   labour  will 

In  shortened,  in  lookius  for  escnpes.  by  boring'  in 
the  ni'iiibboiir)iao<l  of  ri'ccntaewcrugo  operations,  ai 

k'as  msius,  and  ereapes  are  sura  to  follow.  Next 
iDouth  will  h-  tb.'  bi'dt  tiinn  to  tuht  your  mains  for 
perct-ntaite  of  Iniikuinf!.  us  tbe  cousumptioa  ot  «■  ii 
thou  very  smLtll  between  the  hours  of  three  and  fiya 
a.m.,  and  by  fiiinic  a  meter  on  tho  outlet  main  from 
yonr  works  dnriii/  those  hoars,  nccordinfr  to  the 
followiiiirdirertions.  ion  can  gettho  Inss  of  i,-asnear 
enonnh  for  all  praetie^il  iiiiri>o:!es.  Drill  two  llin. 
holes  on  the  oatlrt  innin  from  trorcrnor.  one  eoch 
side  of  the  outlet  tuIto  ;  conn  'ct  tho  inlet  of  a  meter 


;  it  iB  prineipilly  aged  in  th 
u  also  the  Il<-tfa>t  ssnd,  wh 
^— -Jab  odloor.  nod  is  what  they 
■Metfor  miiip*  their  faei 
h«f  1    -       '    •  ■ 


natrrial   for  !  Tim  i 
are  screnl    / 
ri(rbt  ydlow  !  i 


n-inion  as  to  thi 


nriker." 


asked   hia 


illet  of  n, 


10  the  I 


,side  ot  TaUe 


pntiint  sliding  click.' 

iiiaelf  "  A  LoTcr  of  the 

TO  nhstr.u:t  of  t!ic  elick 

it.  So  far,  howorer,  from 

luny  ju>t  started."  iierhup'  the  gou- 

"    "   WB  hare  l)oi!i 


^aJJiahialoor.  and  is  what  they  ii-"  m  the  Clgsgow  .  facturiug  and  rommi  reinl  csis'^nce  for  more  thin 
MrietformiiiD*  their  faeinir  sand  in  the  pinpor-  six  years,  Diirioir  that  p-riod  wo  haxo  not  only 
tear  1  of  coal  dust  to  ahont  T  of  jand.  I>t  the  I  hnili  up  a  sp-riul  connection  cf  our  own,  but  we 
■Mdast  be  Tery  fini— as  fine  aa  flour.  Mix  them  |  baTcinyentiidandpetinproducingopor.itiontliomost 
U*tiD«  oxer,  and  then  tramp  on  il  with  your  i  costly  and  eipenpiremaehii.ery  known  in  this  country 


Jiitl.,t  ot  mete 
.'xperimcut.    1 


be  s'lmo  tbrouithoat  the 

lot,'  index  of  meter.  You 
in  one  hoi 
B  presKure 


UtAbraiteit  or  mill  it;  th( 
Ikiiddle  and  then  IhrouB^  a  Jin.  riil 
■  ■M  yonr  tub  or  box  and  keep  it  mo 
S*Wg  at  any  time,  and  when  ui 
■Wvh  i'm.  sieTO  on  to  top  of  pattern 
nm.j— Amalenr  Printing  Pre 
W^'Qalrano  "  the  letters  in  a  coptier-i 
i^w  Uie  lurf ace.  and  the  material  i 
qn  has  to  be  forced  into  the  ilesipi 


thut  time  and  their  dnralian. 
will  be  u>  the  sqnnre  reotsof  Ihe . 
tho  specific  gravity  of  thn  g-nsbcini 


..     „  known 

es  employed  during 
The  leakase  ot  gtM 


IB  same.    Snp- 


!  ofte.n  read    ?  P"'" 


1  reply  ■  P'™ 


iss  if  »ii  svv 
erisls  fur  ni 
myentiou.  '. 
muehdiiniri 


.rdly  i 


tte  atone  being 
ithaotthepowf 
1^  with  seireel. 


^  , .    _.  .....  a  dccid-'d 

>r  letter,-    oar  h 

t  is  oil  the'tl-e™..  .- - -— „ 

m  iiressurcl  with  the  elidiug-eliekas  with  the  ordiin 
ihich  tskes  I  and  that  "  th"  viilup  of  the  patent  click 
.  and  thus  '  «haa  real."  L'l'OU  llii-  «o  bej  leaTD  t 
lole  Burfnec  If  the  gentleman  will,  kinilly,  aaaio  t.ik 
ler)  with  a  i'  to  rend  over  what  we  hure  said  abnnt 
V  required,  '  may  be  indneid  to  rerecMi  fail  belief. 


I  click  he 


■ally  nssfnl  book  be  ennnoi 
tinirstHoinp."byJ.  Kriii, 
is  ia  tar  sunerior  to  thO" 
icqnninted  with  nil  the  pre. 
0  "  lh"y 


n-nte,  will  do  work  equal  to  the  mo~' 
■ndnper  tban  any  paraon  could  make  i 


Does"Wi.emo.„ 

di  by  electro  plating:   with  nickul   of  si 

inrjy  with  tin.-UscKBraiK. 

,  Jla«77.]— Limited  Liability.- Ohyionilj 


.  ..  -ig  from  experlmFnt,  mind  yon—that,  whilst 
tbo  slid iiiir-eltek  la  fully  equal  to  lbs  nld  utopwork  in 
the  point  of  Baf»RnardlDK,  "insiinplioity,  in>rtsinly 
of  Action,  and  Imposnbility  of  failnreorbrenkdiiwn, 
it  is  immeasnr.ibly  suin-rior."  We,  therefore,  inun- 
tain,  that  the  "  giTi>"  o>  theelick  renders  it  iinpossi- 

_.,    hie  to  bare  tho  itinii  s|<rinir  ou  tbeatrain.  orto block 

-PiiA';-  I  it  1  and.  coiwqiieutl.k,  the  disadTiintatces  of  orcr- 

I  windini;  on  thoow  hntid,  and  eicussiyn  action  of  the 

_  _„.    escnpcmrnt  on  llin  other,  vanibh  tofrolhcr ;  and,  in 

^roan  '  I^"*  <>'  '"*'  **'''  '"   "X»ct'7  o<>'>t  ^''^  happen. 

,  i,-3„  '  To  i-nm  np,  we  claim,  by  the  combination  of  tho 

Fcr    OT    liirolid  linice  and  thi-  iili.l in ir- click,    "to    preyont 

'        I  the  trariiiir  awi.'  uf  tli.-  b.irrel-hookinjr,  to  prerent 

bloekiii:*,  OTir.winiliiii:.    or  OTer-i-tr:iiuinz   of   the 

a  qnes-    mainspiinif,  anil  lo  jirrynnt  the  undno  ncceleration 

nd  not ;  of  the  isviipvniifnt  whilst  the  inain.-prin*  is  tnlly 

■c  been  ,  wound  up  and  on  the  -train."    We  further  »a.T,  that, 

after  mn<it  eiban-tiritly  tenlinR  the  inyention   on 

ihnll  be    scTcriil  thouunds  of  oitr  watches,  under  all  possible 


[39C7S.j-'AmeTiaaii  Organ.— I  tli 

itttosopply theiaformationabouttheiremoioneii  I  circumi-Mnces,  anci  wmt  anqu:iiiuuu  succesa,  we 
Nk,  ma  I  baTe  just  rreeiTod  the  sample  promised  by  I  hare  adoptiid  it  uma  niilii'al  cure  forall  the  ilia  and 
Flini."  Tha  manaal  can  bo  altered  by  dmwintc  '  short coi>iinK"  to  which  thn  ^{oinK-lKirrel,  cither  with 
jlla-orratiging  some  of  the  pin h  i a  the  front  rail,  or  without  atopwork.  hii*  hithsrto  hoen  subject. 
atia.  tin  front  pina  of  keys  K  to  B  r<'prei<cntl  'That,  wo  Tentra  to  submit.  Mr.  Kditor,  ia  a  yery 
taMli  oad  3  sbarpa,  while  C  to  K  represent  n  difrerentafriLirfroinHn"ideat"one,andwntrastthat 
tenia  I  aharp*.  t',  F  sharp,  ii,  G  sharp.  A  will  I  our  experience  npou  the  sut'j'Kit  will  be  taken  to  be  of 
■Whir  do  tor  C,  C  sharp,  D,  Dahai-p,  i;ad  R  i  bat  |  more  vnlue  thin  that  of  any  KenUeman  speaking  only 
w,  Hiit— H  of  tha  pin  being  where  it  ia  for  A  sbarw,    from  a  lcwde-cri|itiy<-  anutenoca  in  our  Tory  brief  ' 

■  wut  it  Mitably  pUceil  for  F.  and  then  the  pin  "  Notes  on  Stot>work."  It  ia  quite  el'iar  that  1 
it  didtar  B  willBot  do  for  F  Fhirp.  thouRh  theC  ,  "IJecond-i'  Practical  Wulehmiikar"  knows  who  we 

■  «tt  pcaaiUj  do  for  Q.  The  bach  i>i)is  nmy  pro-  i  are.  and,  if  he  will  forwurl  his  address  to  m,  we 
hFda.bntrihonld  think  it  better  to  wll  the  irill,  if  pr.ic  ioble,  <-.l\  un-in  hiin,  anl  show  tho  I 
•KlaadgatkBnrcwe,  for  the  pinn  must  be  in>  j  patent  click  ii-.If,  wl.ich  will  cntblc  him  tofoiai  s.  , 


t  your  mains  as  abora,  at 
B,  and  at  at  the  end  of  on 
r  your  meter  inlicntes  a  Igsa  of  GO  cnbio  feet, 
nun  assaminn  your  pre'.HUren  to  rary  daring  ijia 
twenty  four  hours  at  followii:  Maiiniam  pressnre 
^'tt^ntha  for  four  hours  ;  minimum  pressure  S-tenthi 
for  twclre  hours;  for  cooking,  ft';.,  during  the  day, 
B.  tenths  for  ciicbt  hours.  The  culculatiou  is  then 
made  for  each  pressare  and  thi'ir duration  asnnder — 
Mnximnm  pres.as  I'l  2  :  *'aO.:60  :  rr-*?-  4=300-8 
Minimum  pres.  OS  ^1'2  :  ^Jtl::l»  :  <12'33><  )3=G0e'3 
Cooking  pras,  OS  ./la:   •/  -(("GOiiOO  x  8=3fl3-0 

1210D 
which  girea  1.310  enhie  feet  of  gas  lost  daring  tha 
twenty-four  hoars.  SnppwinT,  Ihcu,  yonr  yearly 
moke  to  be  R.OOd.rino  cnhio  feet,  you  will  distribute 
something  like  HO  Ul.l  cubic  feet  per  diir  daring  the 
month  of  June,  ami  yon  can  easily  apt  tho  peroenlaga 
of  loss  daring  the  twenty.four  hours  trom  the  data 
obtained  at»yo,  as  follows :  1210  k  1(X1  -  20,000  = 
805  par  cent.  o(  tenkago.  A  twenty-light  mater  will 
be  larice  ennugh  to  test  yonr  mains  with,  if  they  do 
not  exceed  Fcr'.'n  or  ei^ht  miles  in  length.  By  using 
thn  small  tealiii;;  dial  oF  Ihe  msUr  for  yonr  eiparf- 
mcnt  vnu  uii  apt  Iheln.ii  of  gas  per  hour  toa  greater 
lundreda  diiil  for  thn  iama 

_tch  the  meter  during  the 

whola  time  of  tha  experiment,  to  keep  tha  prMaura 
at  tho  outlet  the  snmo  throughout  as  yon  atartad 
with,  and  it  will  bo  no  more  tronble  lo  wateh  and 
note  tha  number  of  reTohitiooa  the  finger  of  tha 
small  dill  of  meb^r  m^kei  at  the  same  time.  Yon 
can  by  this  menus  get  the  qniLOtity  ot  gaa  paasad  lo 
a  cubic  fuut.     If  the  abarn  calralationa  ar«  too  som- 

Elicatcd  for  yon.  teat  your  mains,  and  onad  partloB- 
irs  (IS  ^iboyu  ia  nnot 'ner  qncry,  and  I  will  worktlian 
ont  f  or  JOU.— J.  R.Wauken. 

[321)00.1 -ToatinB  Leakage  In  Qm  Kaliu,— 
"  llydrunlicnn"  must  drill  ttaraa  holaa  In  tha  maiBa 
he  wisbei  to  test,  1  f oot  apart.  In  tbt  MnlMhdt 
insert  a  bhtdder,  with  ■  iin.  m*  tov  tottaMb 
Blow  the  Uaddacnp  well.  Bona  to  itopthapiMMm 
'  ~  ~    thanEz  two  ]in.  BtHidpipaa,_witk»t^M 


ccty  than 


il  Tery  soon  re^Vx  \.'ws  ^sraSiei  (.awiiaia 
Lu'iicamiuiAivt  %a&  «.^Vaa  >AmA.    »»««v 
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TOQeftsnot.  nndvr  but  cireamalanoM.  tell  the  Ia» 
Of  ^.a  by  »  Boieroor-thfl  governor  ifiMrely  to 
mgnlkte  tba  preiaarB  of  the  e«».-F.  B.  WaitB. 
[32807.]— Qae  Tsitlna  Mater.— All  th»t  la  re- 

Sred  in  Eiiag  a  t*«t  meter  ia  a  itrong  and  per- 
tly IbteI  beneh.  fiied  near  to  a  anpply  of  gaa  uid 
inter  The  tolet  to  be  fiied  to  the  Dearest  Rai 
■nplJT.  and  the  oallet  conneoted  to  the  inlet  oF  the 
meter  to  be  teated.  A  teet  meter  ihocld  never  be 
luedtotuta  meter  snallar  tban  itaelf,_  n-.  n.  wrt 
meter  booomea  fast  when  worked  nnder  its  normal 
apaed,  aod  slow  to  a  cfrtain  eitent  when  worked 
orer.    Bntjon  can  get  OTer  this  difacoltj  by  fining 

ear  teat  meter  with  ODtside  water  gauffes  siDiiInc 
■  etation  meter,  conueeting  their  top*  to  the  mlpt 
of  meter,  ao  that  the  preeinro  acting inuda  thedrnm 
iioanwd  to  aotnpon  the  oaoffei,  therefore  ludicatinij 
thelineof  the  water  ioaidelliednim.  Yo-a  cud  t ben 
hare  the  eapaoity  of  TOur  meter  determined  when 
worklDB' at  ita  normal  speed,  aod  mark  the  water- 
line  on  tbe  gangea  whilat  ao  workiDH.  The  meter 
oui  then  he  made  to  meaenre  correctly  at  any  »peed. 
1^  amply  edjnttiDg  tbe  water,  line  toHhe  markB  on 
gaoeu  whilat  the  meter  ia  working  at  the  apeed  re- 
gnired.  More  water  will  reqnire  to  bo  added  wben 
working  oTer  normal  apeed,  in  ordrr  to  eompenaalo 
for  the  difference  in  tbe  lerela  within  and  withont 
the  drum.  Tba  Sales  of  Qaa  Art  allowe  a  meter  to 
be  atamped  ai  eorract  if  under_  three  per  cent,  alow, 


in  the  cornea  and  so  od 


,     ...  tjiog  it  __ 
Form  a  goide  for 

laper  where  yon  reonii ^ ..  _, 

^fu%  file  a  Disk  all  ronnd,  holding  tbsgluioi 
bench  or  a  board.  In  the  act  of  filing  the  odd 
m  will  drop  off  olean.    It  alwaji  baa  dona  witb 

_,, T  .1 ij lEH  ;  and  I  haTe  jnat  cut  an  old  one  now  for  my  Owa 

7.f ?.: S«™.  ™M    -ti..„ito  «™  .„™i.,  U.1..-H.  p. 


I3S813.]  —  Eleotra-platlng  Bath.  —  Yon  had 
bstter  look  through  a  few  of  the  back  Dnmhere.  Yon 
»ill  find  an  endleis  anpply  of  infonnation  on  the 
(|iieetion  yon  ask.  If  yon  have  not  the  back  nnmbera 
I  ah^  be  pleased  to  tell  yon  how  to  make  the  aoln- 

tion, — W.  J.  LiNCABTKH. 

132852.]— Air-Pump  1 

mend  the  batterfly  Talre  as__abont  the  moatDeefni 


1,  fast.— J.  E.  Wabren. 
OT.J— aaa    Teating    Hetei 
ran~1iean,"  I 


_    reply  to 

photometer 

rer  of  the  gaa  agoinit 


to  tint  the 

undlei,  &c.  ur  is  ii  a  meier  no  ir-i  lic  foii-Qnir- 
tionof  gae  by  the  Tarione  gne  biirni-i'',  tlinl  ly  tlif> 
obeerration  ofone  minute  it  willrc'Ki"lpi'"ii'  unmlicr 
of  enbic  feet  of  gaa  consnmed  pir  liour  i"  or  i»  it  n 
mater  to  teat  other  meters  of  Tanoiix  mulir?.  rithrr 
new  or  Ihoee  tliat  hare  had  their  ilriinis  rcpairi^il  ? 
I  abonld  be  gtad  to  have  abetter  (^iplsimtlou.  ax  1 
ean  gira  tod  any  information  Tcciiiircd  upon  this 
■Dbjeot.— F.  R.  Waitz. 

p2809.l~Invtaible   Ink.-If  "Union   Jack's" 
Mbalt  chlorideiablDiBb-Rreeu.  and  changes  to  bright 


PS81E.]— Te!QKX>pe.— The  object  leni  must  be 
of  good  qnsljly,  if  yon  are  to  nie  it  to  see  bollet- 
muka  at  1,000  feet  i  and  yoa  will  require  a  lerrea- 
trial  eyepiece  with  a  power  of  at  leait  Ifi.  This 
woold  use  up  so  mnch  light  that  I  abould  recom- 
mend yon  to  koep  the  telescope  as  it  ia.  and  in  time 
rither  sell  it  or  eicIiaDge  it  for  a  larger  tdescope. — 

W.  J.  LiUCASTKB. 

[32817.]— Magnetising  Bteel  Wire.— The  only 
method  of  doing  tbia  ia  with  the  aid  of  a  ningnet, 
iMsiniing  at  one  and  of  the  wire,  and  continninir 
nAh  same  pole  to  tbe  other  end.  You  will  find 
rather  a  tedious  process  f  o  d 
of  TOW.— W.  J.  Lancastkb, 

rsisae.]— Hldland   Drivers   and 
Hen  who  rise  to  the  rank  ot  di ' 


»„..-.._<>.  ..»v  ._..v-— ..  .„-'med  ot  bra»aboat  long  enongh  to  go  to  the  bottom  of  the  porDU  od, 
\i  gauge,  hinged  in  the  centre,  ao  that  tbey  will  flap  iben  pack  in  around  it  an  eqna]  qnaotity  of  Bia- 
like  a  batterfly'a  wings.  The  nmler  rarfaoe  ie  nneae  dioxide  and  ooke  as  small  as  yon  can  gat  it 
urered  with  leather  and  well  oiled.  The  boles  The  outer  call  ii,  of  oonrae,  »ino.  The  oell  sboiU  be 
t>alow  each  Talve  can  be  about  a  quarter  of  an  inch  abont  half  full  of  a  solution  of  ammonic  ohiorida, 
diameter,  or  lese  wonld  bo  better.— W,  J.  Lan-  and  then  oovered  up.  Cella  made  as  1  hare  rongUj 
c»BTEB,  directed  cannot  fail  to  Work  welL— W,  J.  Lu- 

"  [32eB*.]-Indaotion.-Thoarmatarebeingofaott    °*?f^ ,     „       „„  ~       ^ 

iTon  has  induced  in  it  a  greater  amount  of  mBgnetiam  [33SSI.]— Qai-Holder.— The  chespect  gss-holte 
than  wonld  be  induced  in  apiece  of  steel,  or  in  the  yon  ean  obtain  is  a  two  or  fonr-gallon  stone  I-otae. 
-iicondarj  belli  alone— hence  thia  deielops  a  greater    haying  a  cork  la  the  top  with  two  tnbea,  one  imag 

>  li <.,  it    ii  i.^t    fniu— .  Ik.  \aw  of    to  the  bottom  of  the  bottle,  the  other  just  below 

&leel,    cork,    By  haying  a  reservoir  of  water,  aid  allowiag 

k...~>    the  water  to  flow  in,  yoa  can  have  a  regular  tagrlj 

of  gaa  :  and,  at  any  rate,  this  will  be  IJie  ebsumt 

form  of  apparatus  yon  can  have,  and  mneh  MM 

troublesome  than  a  small  gasometer.— W.  J.  ItU- 


Ibe  strength  i>  only  proportional  to  dietano 
fiifferenoB  in  effects.- W.  J.  Lancastrb. 

[338BB.1— Bleottlo  Light.— Yoa  can  get  an  eleo 

Ino  light  with  one  Bn  a  sen's  cell-snch  a  light  ai  „.^.,„ 

nonld  render  darkness  just  visible,    fl  cells  wonld  <-A>fiiii». 

ciTealittlBDioreli^ht.but  not  anfficiently  bright  to  [32S81.]— Ga*.HoldOr.— Inreplyto  "F.  A.B.  J." 

be  called  an  electric  light.    At  least  40  Buneens  will  a  tinsmith  wonld  bo  able  to  make  him  one  tor  a  (■> 

bsreoniredforthopurpoBeyoawishtoosethoIight  shillinga.    It  mnit  be  madeof  sbeot-tm,  with  tli 

for.-W.  J.  Lakcabter.  "'" —  "'  ' 


carrying  cc 
,    ing  the  gi 


s  at  equal  dist 


holder 


-  .reight,  a 

endicntar.  He  must  ml 


HO  thick  wonld  I  .   . . 
hammering  the  spigot  at  end 
holder  nndemeath  you  will  bi 
BDigot.— F.  E.  Waitk. 


finP  Minted  Chisels     ft  t™  separate  pipoi  through  bottom  of  tank  to  lop  tf 

r„7ft^  ItiBot  ™d      It  same,  for  inlot  and  outlet  pipe,  al«.  .Sin.  gas  tap 

;s';l;  ««sid  t^  with  a  f  "^,  0- 'ii?  '^^  »'^-'''  ""■■  ^"^  ^^^  *^  *^ 

to  break  the  J^Jf^'lVj 


7se  about  No  21 
M  sy  rs  upon  Iho 
— W   J  Lancar 


a  process  to  magnetise  anch  a  length 


d  line 


and  from  1( 


ban  to  be  Gft.  Bin. 

•ge  iw  to  36.  Each  one  lakes  hia  turn  to  b 
for  fireman  or  driver.  •  When  appointed. 
ifagei,  first  aix  months,  6a.  Od. ;  end  ol 
months,  Ts. ;  after  four  years,  7a.  6d. 
■fstem.  Time  paid  from  the  time  they  sign 
till  wgning  off  ;  tlierefore  all  of    '' 


[32e61.]-Qold.-How    wonld    Thco    P  tt      ro-    pnnfied 
itace  tbe  metal  to  powder  F"— Daoubert  „,  t^g  h 

[32880,]— Benaitive  Flames.- Tho  best  m    hod        rioww 
!.ir  you  to  adopt  in  obtaining  a  good  sen  flame      JJ?!? 

is  the  following:  Procure  or  constcn  t  a   ma    easo-      ™i  «"; 
neter,  capable  of  holding  about  2  c.  f    of 
from  the  top  of  tbia  have  a  piece  ot  )    o 
nith  a  tap  at  tbe  end  on  top  of  gaaomete 
the  other  end,  have  a  gradually  tapenu 
Iraaatobing,  with  a  ateatite  nipple   o 
saccesiful  in  making  a  glass  nipple      H 
readiness  tarn  on  the  tap  to  the  fuU      gb 
gas,  and  weight  the  top  of  gaaometar  nut 
it  on  tho  point  ot  roariotr.    Thia  ia  tbe 
that  requirea  care.    'Fhe  flama  shou  d  be 
Id  »it>rate  or  ahorten  the  moment  yon  spa 
you  are  careful  you  will  be  able  to  make  a 
-itire  flame.    If  you  hare  cot  a  gaeome  e   you  may 
iibtain  good  effects  with  a  gaa-iiaa    the  essential 
loints  being  that  the  tube  from  gas  bag  muat  l>e  as 
-mooth   aa  posaiblo.    No   rougbneaa  or  etoppagea 
rinst  be  permitted.     On  tbis  one  point  resia  the 
wnsitiveuees  of  the  flame.— W.  J.  LakcAStei 


Ae.  The 

be  ot  lead  or  inin.  as  the  reply  given  b; 

wonld  not  aosirer  at  all.    He  states  only  ess 

the  tank.    Also  tbst  the  gaa-holdar  and  pips 

30  made  o(  line.    He,  "  Oa,"  moit  bear  ta 

hat  a    gases  produce  acida  in  their  mannfae- 

la  ly   muriatic  acid  gaa,  which,  if  ««D 

)u  d  deettoy  tbe  liuo  pipe  and  gaa-boUv 

B  two  nour  —P.  E.  WAITK. 

[3^883  Rallvay  Oreaaa.- The  ptindpal  i» 
-red  ent  n  moat  railway  greases  ia  palm  oiL  TUt 
m  xed  w  th  other  gresaes,  suchaa  tallow  andlatd, 
with  so  da,  like  plumbago  or  anlphnr,  in  a  atitt 
ffinedv»on.-H.  B.F. 

33S03  ]  Waakneaa.- Good  walking  exsRiss, 
ot  too  much  at  ouce,  and  a  reat  after  each  exeldM 
.t  do  more  than  gallone  of  physic.  Atonic  iatiw 
hapeot  some  salt  of  iron,  with  quinine,  might  be  •( 
lae  but  I  would  rather  recommend  the  nte  of  a  eon- 
taut  current  battery,  with  20  to  30  oells,  abont  a 
uarter  of  an  hour  every  morning,  and  well  n  " ' 
he  skm  af  er  a  bath  every  morning  with  a 

oweL    The  use  ot  a  pair  of  light  damb-bells  w 

le  of  service  to  ber,  not  too  mnob  at  fint. — W.  J. 


bv^ 


2908 


jd  antimony  do  the  same,  as  do  also  maaj 

]  —  Cbemioal. — This  question  appeared  idloys.  notably  type  metal.  The  eipanaion  seenuto 
''^Queries"  in  a  slightly  different  form  some  'idse  from  the  fact  that  these  eubstanoes  aiauaie  a 
CO,  and  I  looked  carefully  but  in  vain  for  an  orystsltine  structure  on  becoming  solid,  or,  ia  othn 
'■    ■  '     '      ■      ind  not  a  chemical    words,  their    molecules    arrange    themaelvea  in  a 


te  ot  8  h< 


rsfor 


satisfactory  I 
firemen,  arsi.  year,  iji.  od,  ;  end  of  the  nrs^  yea 
4s.  i  next  rise  when  passed  for  driving.  They  hat 
always  a  lot  of  mrn  passe')  tor  drivers  firing  on  tl 
main  line  and  sIbo  two  drivers  on  the  shnntin 
engine!  (one  in  ca-e  of  emergenry),  and  put  a  spai 
fireman  out  of  the  shed  along  with  the  other  drive 

— YOCNO  FlBEUAM. 

P2838.]— Cooking  Btovo.-Why  waste  heal,  i 
Ton  evidently  do  by  allowing  the  flame  to  go  out  i 
the  top  without  doing  much  work  ?  If  you  v      '  ' 


yourl 


n  thi' 


luestion ;  bnt  from  the  title  choseo  perhaps 
I  mathematical  correspendents  who  can  easily  soli 
'  liave  overlooked  it.  not  thinking  it  was  in  their  I 

I  feel  myself  too  roaty  in  algebra  to  undertake 
,  1>nt  hope  some  competent  correspondent  will  i 
I  aa  the  solution.  It  may  be  approximated 
I  iirithmetio  thus  :— Find  the  percentage  of  chloi 
I  ^n  tko  mixture,  according  to  data ;  then,  aa  sod: 

obloride  contaioa  60  D8  per  cent,  ot  chlorine. 

I  chlorine,  tho  respective  proportions  of  these  in  the     thing  diffe 
I  miilura  may  be  fonnd  by  comparing  thi 
with  that  of    thr    -'-•--       ■"' 


following  manner:— Have  a  cubical  iron  hoi     

nie  according  to  your  want*,  and  run  inside  all 
round  a  piece  ot  Jin.  iron  gas  pipr,  with  small  bolci- 
Cmn'a-point  holes)  all  ronnd,  and  facing  centre  o^ 

of  heat  to  ronst  a  good  joint.  Then  have  a  hoi 
directly  in  cutre  of  the  top,  and  about  Sin.  ii: 
diameter.  The  heat  coming  through  this  mast  do 
work ;  and  here  arrange  a  small  oven,  abont  Sin 
deep,  for  bnkiiig  pies,  Ac,  allowing  the  best  to  go 
ronnd  it.  and  finally  enter  into  a  flne.  It  yon  can- 
not work  from  these  instructions  I  will  give  jou  n 
sketoh.— W.  J.  Lancaster. 

rS2839.]— The  Analogy  between  Light  anil 
Bonnd,— Prof  Barrett  was  not  far  wrong  in  hi- 
ealenlation,  for  the  length  of  a  wave  of  the  greei> 
portion  ot  the  spectram  near  the  dark  line,  B,  i  ■ 
O'OOOOiOrin.  This  ronndly  is  1  r.00OVth  ot  an  inch. 
and  aa  light  travels  186,000  miles  Mr  second,  it  is,  1 
think,  a  simple  matter  ot  ealenlation  to  find  hoi^v 
many  undulations  ot  green  light  enter  the  eye  t>' 
oneaecondoftime.  An  nnduUiioo  in  the  violet  i.< 
stiU  (hortGr,h.irg  neartheH  line.  OOOOOlEEin.,  or 
roundly,  l-6;000th  ot  an  inch.  You  must  not  con- 
aider  thot  these  waves  enter  the  eye.  for  tbey  do  not 
—tbey  merely  give  up  their  period  of  vibration  to  the 


;hlarine,  it  ie  evident  that  there  is  more  potaesiui 
:h1oride  thnn  aodinm  chloride  present,  for  a  miitoi 
if  equal  parts  ot  these  wonld  contain  6117  p«r  cent.  I 
}f  chlorine,  and  will  be  found  a  mixture  ol 
i  parts  ot  sodium  chloride  aud  3  parts  pataasium 
chloride  contain  rather  more  than  53  per  cent,  o'' 
sblorine.  showing  the  salts  to  be  present  in  that 
proportion  in  tho  miitore.— H.  B,  F. 
[.'12876.)— Cutting  Qau^eGUsses,— The  simplest 


, .._,  .jd  thereby  o.._„  _ 

'hen  tbey  are  packed  together  in  oontnaion  ai  s 

quid.      Thfl  refraciivs  tndfr  ot  water  is  said  ie 

iminish  from  aero  to  its  point  ot  greatest  densi^, 

ut  the  decrease  mast  be  eiceesivlly  small  for  the 

idei  at  aero  is  13330,  and  at  10^  it  is  lSfi7,  show. 

jg  a  diminution  of  only  '0003  tor  a  range  ot  10°. 

H.B.P."writesoEthe"power  of  refraetion"to 

is  query,  and  I  have  therefore  italicised  the  worts 

Mimnfiio  index  "  because  it  is  possible  that  bob»- 

-ent  ia  meant.    Much  dependa  upon  tha 

.  jf  the  book  from  which  he  quotes,  andl 

glad  tojearn  its  name.  Ice  has  ar^raetira 


ndex  =  1*;W8.  Surely  my  friend  knows  tbst  the 
'efractive  index  is  independent  ot  the  angle  ol 
ncitieucB.—Wu.  John  Grey. 

[3i903,]— Beft'aotiTe  Power  of  Water.— The 
ndex  ot  refrsctioB  for  wator  ia  1-338,  tor  ice  it  if 
1-310.  The  index  of  retraction  will  vary  with  the 
lensity  ot  water,  but  you  of  course  most  be  exceel- 


auaeGI 


is  to  file 

Jt  half  through,  Iher 

tap  it  on  some  bard  metal,  or  over  the  edge  of  th''' 
file,  and  the  piece  will  fall  off  qoile  clean.  You  may  ■ 
afttrwsrds  smooth  the  end  with  emery  on  an  iron 
plato,  with  a  small  quantity  of  water.— W.  J.  LAN- 
beat  . 


■rhetber  i 


\  i.3:;870.]— Cutting  Qauge-Qtassos.- Tbia  if 
I  donoby  taking  a  half-round  file,  and  rubbiui 
!  place  brisklv  till   tbe  glass  ia  hot.    Then  wi 

stantly  with  your  tongue,  end  take  tbe  glai 
'  your  two  bands,  with  tho  thumbs  together,  ei._ 

end.  on  the  oppoiito  side  ot  tbe  glass,  to  where 

has  been  nicked;  wrench  the  glaaa,  a    

I  straight.    I  bava  broken  a  ganHe-HlasB 

in  less  than  two  minutes.    This  opeiat 
I  done  qnickly.— J.  Bahlow,  aontfaport. 


water  at  0'  C.  and  1°  C,  and  I  doaW 
have  apparatot  sufficiently  delicalits 
tinil  a  oecimal  point   in  the  third  figure.— W.  J- 
Lancaster. 

[320S1.]  —  Nolselosa  Qear  for  Iialhe*.  — 
"  AuxiouB,"  or  any  other  reader  of  the  EhoUIB 
AIechanic,  can  aea  the  above  gear  in  motion  at  f 
residence,  Cr^tree  road,  Birmingham. — J.  JgWfr 


sent  ont   with  them.       iney  are.  nowsvsr, 

?d  heforo  the  nonld-be  observer  gate  thask  ant 

it  willbreal.    besides,  most  ot  those  eyepieces  Ihara  badbavebia 
in  six  piecti    wrongly  moanted.      These  are  points  which  nasi 

i: 1.  V  , 1,(^^  jmj  certainly  whan  anf  one  givsa  aa 

it  such  as  £12  18a.  Ud.,  « hioh  wnld  mme  than 
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I  one  of  'Wmr's  Ixut  Sin.  clear  apertnrs,  it 
n  apit^thattlie"  seller  "  ouinot  be  bronsli  t 
No*,  if  yon  tuTe  been  k  reader  o[  taiv 
u  ossht  lo  hsTe  been  forewarned— aa  tbi' 
la  n;,  forearmed— bat  I  inppoie  there  art! 
I  thaworU  stiU  who  iriU  be  ■old.-W.J. 


Xw^j 


kppean  to 
''.,  matead 


..]  —  Teleeoope.  —  "  T 
in.  inatniineDt,  ooeliiui 

a  the  earlj  [wrtion  of^b  _  ._.  .. 
tte.  For  tbis  Bum  many  ol  Wraj'a  beaatj- 
ibjectiTea  are  moiuited.  Wby  don't  yon  tr  v 
eyepiece  P  Look  at  tbe  moon  with  ;ocr 
ant  when  the  terreatriaJ  eyepiece  in  oa  it,  an'] 
r  note  the  tint  of  the/rinjeofoolonr  border- 
iliic.  If  it  ij  riolet  or  bine,  the  objective  H 
Llic  :  if  nd  or  yellow,  it  ii  imperfect  I  will 
^— 1  it  he  likes.-F,   C. 


.]— TeUioopi.— I  bopeerelhii  "Totham  " 
iTered  what  u  the  matter  with  hia  teleieopc' 
lut  be  eoBeUiing  wronv  aomewhere.  la  it 
" "  himaaUP    Some  time  uaee  I  wa~ 


1    linMed   oil    in    tn 
le  to  a  boil  keep  it  «k 


jd^t 


conid  not  manasB. 
V  nae  a  part  of  tbe  da 
aie&l  ones,  by  only  r» 
jidthenioaertinirtheB 
'Red  totittheday  eyepif 


found  that  h- 
'  eyepiece  wit  . 
lOTintr  tbe  to.. 


iii9t«iid  oC  tbe  whole  (oor.  Ha  lik'/wi 
it  ten  qneer  to  be  oblifre'l  to  ebortcn  it  i: 
caiied  it.  (Now,  "  Tolbam's  "  iieaorijjlion  , 
iraDCaufaataranawerieiaetly  to  tbe  bIiu'i 
ondition!  :  so  before  eonilr-uininf'  the  iostn 
bich,  hythehje.ianot  n  boni  firie  S-ponncti- 


ire.  Itni 
SLytii',  but  1  em  gettiDif  dieaatiBfieii  wit 
le  I  WKnt  BomelhioB  of  laraer  aj^rtare,  ao 
aTOUrinj  to  make  a  reflector.- A.  N,  H. 
.]—Moii»npalion,—"  John's "  error  ma 
uplained  :— Tbe  area  of  tlie  circle  referrc  . 
cnlar  feet  eqnala  the  eqnare  of  the  diameter. 
TempUton'i  oonatant,  -O-sWa,  is  need  loi 
ag  (circular)  cylindrical  feet  conlenla  inte 
ria,  tbe  fonnnla,  i7S>  x  3S  «  '02900  = 
!  jarda,  ia  correct,  when-aa,  in  "  John'a  " 
*-7B  K   -—       " ■■ 

!dti 

lad  then  by  02909,  giveB  ab  iiii^orrect  rcHult, 
the  aamber  of  eqnare  feet  in  tbe  area  at  tbe 
leaa  than  tbe  number  of  circnlar  feet,  na 
,  and  therefore  the  nnltiplipr  or  congtaut, 
ecomea  too  amall  and  inaj'pllcabli'  to  bring 
'eel  or  cubical  contenta  luto  cubic  jardf 
nola  in  this  caM  iboold  be  : — 

la  eoBaidtration  the  abore  will  alao  •iptaiia 
ling  of  "John'a"  aecond  quai; — "to  dia- 
"■— EdwabdW.  Fubbeu. 
1 — Hanaoration. — The  way  to  find  the 

atenta  at  a  oj Under  i*  to  mnltiply  the  aren 
iM  by  tbe  height,  and  the  way  to  flad  the 
he  b«i«  ia  to  mutiply  the  aqnare  of  th-> 
bj-7BBi.    Thni,  if  the  diameter  be  in  and 


K; 


S 


iota«»USSft.,then4-7G>  -  35  x  -785*  = 

'  tbe  nnmber  of  cable  feet,  aod  the  number  of 
da  will  be  thia  di*ided  by  27,  or  331)7.  "  T» 
I,"  Ac,  meani  that  if  the  aqnare  of  the 
be  1,  the  area  of  the  circle  will  be  lepre- 
the  aame  Male  by  7g6i.— W.  O.  P. 
I— Amorioan  Dried  Applea.— Here  in 
•apecially  in  tbe  oonntry,  moat  Tamil  ie  a 
•tore  of  dried  apple  alioea  (apfe)uhaitte) 
inter.  Any  applea,  thoae  that  fall  or  are 
m,  ara  pealed,  any  bmiaedor  gmbby  spots 
than  cut  into  slicsa  and atranBon  a  thread 
'  a  thick  neadle.  Thia  festoon  is  bans  in 
ceuine  , 


[3S933.] -Birdlime. 

earthen  yaaael,  when  it 

a  alowfirs,  jost  aimmeiing.  laia  isa  worK  or  boie" 
houra.  Hare  ready  a  clean  piece  of  pipe-stem,  dip  It 
in  now  and  then,  and  let  drop  npon  a  oold  flaK-atonc. 
Aa  it  eoola  put  it  between  yanr  Gnger  and  thumb, 
and  so  on  ontil  yon  find  it  sticky  enoagh.  When 
cold  add  aboat  one-eighth  of  Stockholm  tar,  aui! 
yon  will  have  a  birdlime  that  will  draw  the  hair  ofF 
your  bead.— Jack  Thorp. 

[33933.]  -  Legal  Qneation  -  Ttthea.  —  By  lb.- 
atatute  Sltb  Vic,  cap.  03,  aec.  20,  a  penalty  uf 
3b-  ed.  ia  imposed  in  ail  cases  where  tbe  amount  oi 
rent'Charge  due  ia  not  paid  at  the  time  and  placi- 
appoiDted  for  tbe  aame.  It  ia  further  enacted  that 
the  aboTS  penalty  shall  be  deemed  and  be  taken  lo 
be  a  part  of  tbe  rent-charge  wbioh  ia  in  amar  and 
nnpaid,  and  shall  be  recsverable  by  diatreaa  in  likt 
manner  aa  the  aaid  arreara  of  rent-charge  are  rs- 
ooyerable.- Huoo  Douai-LCB. 

[32B34.1-B.  8o.  London.— I  am  aorry  you  arp 
not  so  near  tbe  B.  Sc  aa  you  aeem  to  tbinV. 
and  ta  I  imaaine  the  correspondent  has  not  yet  lefl 
Bchool  I  will  not  blame  him,  1  must  tell  him,  how- 
ever, that  ha  mnat  bewellRionndBd  in  the  followitn.- 
subjecta  .-Latin,  Greek,  French  or  German,  EnfrUsi, 
langnaite  and  bislory,  modem  geography,  mathi . 
mftt'oa,n»tnral  philosophy  and  chemiatry.  Afterh,. 
has  paased  bis  matriculation  in  theae  aabjectshr 
will  have  to  pass  tbe  lat  and  and  B.  8a.  ei. 
amination,  which  consist  of  pure  mathematics,  snc^l 
as  arithmetic,  algebra,  geometry,  and  trigonometry, 
mixed  mathematics,  inorganic  ntiemialry.  eipen 
mental  phyaica.  biolog.T.  with  tbe  addition,  for  thi 
2nd  B,  Sc„  of  the  difterential  ealonlns.  integral 
calculae,  astronomy,  arganifl  chemistry,  botany, 
loology,   animal    pbyaiology,    physical    geofrapby. 

Eeology,  loiic,  and  psycholagy,  the  examination  for 
le  2nd  B.  Sc.  lasting  tbroaih  three  weeks.  I  am 
afraid  W.  H.  Eacott  baa  not  a  sntlioieQt  amount  of 
kaowtedge  derived  fram  "  Pitinoek's  Catechism  "  to 
eover  all  theae  aubiscts.  I  hare  written  ao  mnch  so 
that  otber  aipiranta  may  know  what  they  will  have 
to  learn  before  pressnting  tbeoiselTSS,  but  as  othsr 
men  have  paaaed  before  them,  there  ia  hope  that  an; 
one  with  energy  and  determination  may  obtain  the 
B.  So.  •«  coveted  by  aoae.—Vf.  J.  LAMCABraK. 

f.lseai.l  —  London  B.  8c.  —  While  thaoki 
"Owen-B  College"  and  "  E.  S,"  tor  their  li__ 
answers  to  my  query,  I  beg  to  aay  that  the  idea  of 
"oram"  never  ontired  my  bead.  I  might  atate 
that  I  buve  alwa^ a  Iwen  fond  of  acienee.  aa't  bavr 
rend  such  works  h<  Joyce's  "  Scientific  DialoKoes.' 
"  EveniDgs  at  Home."  Bakewell'a  "  Groloay"— 
n  Gas  old  work  on  chemiatry  pnhliabed  by  UodgsoB 
flB12),  with  no  name  of  aatbor.  &c.  ;  and  the  know- 
ledic  thus  acquired  1  have  sDpplemenled  and  teaUsA 


-tbe^ 


■  query . 
n'a  Colleg 


B.  So.  aft 
that  I  POSE 
aeqaired  ' 


my  family  full  forty  years.  Snch  bei 
nsidered  1  might  nitliODt  presumpti 
n  tbe  honour  of  puHing  the  letti 
my  ramp,  aod  that  it  would  be  enon 


..., —id  that  the  certainty  of  my  being  pos- 

sessad  of  the  knowledge  could  be  aettlod  at  o 
examination,  "  Owen's  College's  "  soggeetion  th 
[  ahoold  go  out  to  Australia  to  graduate,  so  aa  to  ... 
ible  to  eseape  the  previous  examinations,  would  bn 
not  odIt  troublesome,  bnt,  to  me,  expensive  and 
impossible.  Surely  some  of  your  numarona  readers 
Ean  see  tbe  position  in  which  I  am  placed,  and  direct 
ma  bow  to  proceed.  Wbat  can  make  the  knowledgi? 
of  three  languagea  beudea  English  neeeesary  t  Tbo 
inly  language  I  know  beaidea  my  own  is  a  little 
ffelah  ;  but  I  am  afraid  that  is  not  one  of  the  lau~ 
iruagea  required.  — W.  H.  Ebcott. 

[33031.]— B.  Bo.  London.—Mr.  Esoott  seems  to 
lave  a  very  dim  idea  of  the  fxamioation  for  the 
lagree  of  B.  Be,  London.  Three  examinations  are 
leeeasarr— Til.  =  l*t,  the  matricnlation ;  2nd,  the  lit 
B.  Sc,  ^Bnd.3n9,  theandB.  So.    It  he raallj  wiahea 


9  joking  when  he  says  he  has  bean  throngl. 

ick's  Science  Catechisms,"  as,  from  my  know- 
ledge of  them,  they  might  fitly  be  atodlad  in  an 


w  In  wot  weather  o 


the  kitchen 
in  the  SI 


e  way  a 


.™« .  ^Si\. 

roar.  Pears  may  be  treated  in  the  same 
•pjplaa.  Bilbarnes  and  plnms  are  also 
■M  ttq/dn  dwQy  ttimiBK,— N.  Sibcb,       | 


k^ta'  school.— B.  Sc.  Lohdok. 
[32E>30.]—BloyoIaConBtraotion,— To  reply  fnlli 
.  "Phcsnii"  (No.  eae,  p,  2tl)  would  be  a  rather 
long  matter.  I  will  do  so  aa  well  aa  t  ean  without 
occupying  too  mnoh  apace.  No.  1.  Charcoal  iron 
.'pokea  are  preferable  to  atael  ones  aa  a  general  mle, 
Incause  tbeyara  tougher— onleastlieateH  is  spadally 
prepared  it  soon  snapa  oS  at  tbe  thread.  No.  2  u  I 
lartly  answered  by  No.  1 ;  ordinary  ateel  can  be 
leaded  cold,  bnt  it  would  be  advisable  to  soften  it. 
Mo.  3.  These  would  be  received  of  the  neoessary  | 
wbape,  and  would  not  require  tempering  becaaae  the  ' 
-(eel  of  which  backbones,  Ac,  are  made  is  of  a  low  | 
<iaality  and  will  not  readily  huden.  No.  i.  Thick. 
iiSBS  of  bush,  ,vt>i  of  an  inoh.  Why  not  casa-liarden 
I  le  spindle  P  as  vide  my  letter  on  p.  IM  (let.  14230, 
Mo.  tt82).  No  S.  lin.  Tims  oan  be  procured  easily.  [ 
Ko.  S.  This  would  depend  on  the  pocket  of  the 
anatenr.  A  good  lathe  would  ooat  .£30  and  upwarda, 
nouhl  require  to  be  flin.  centre  to  take  tke  oranki. 
Also  a  forge  would  be  rsqniied.    Altag«ttHriwtl«ul 


trade 

aev<.ioiiiti  omer  maoninea  wonld  be  required.  If 
"  Phueni:!"  is  anything  of  a  practical  man  and  haa 
H  knowledge  of  toola  he  ean  easily  eatimata  bit 
ontlsT,  If  be  wants  lo  make  a  maehine  for  himself 
iknd  huB  not  all  applianoel  ba  will  nerer  aatii^ 
hiiu«clf.  I  knoff  from  penoaal  exparienoa.  Tbt 
only  cBEie  in  which  I  ahoold  advise  an  amatanrto 
put  n  niacliine  (ofstber  for  himself  would  be  some- 
(birie  'iftiT  till'  faabion  of  "  Ponnd  a  We^,"  whom 
I  am  answering  in  thia  iasne.  A  bicycle  can  now 
be  bought  for  £5  or  £S  up  to  £^,  and  no  amatenr 
can  make  one  for  less  than  ^fl  to  .e7.  Theyoanbe 
made  in  quantities  for  a  much  cheaper  rate,  l^^fMtt 
quantities  pay.— P.  L.  SteiftLSE, 

[33046.]- Beduclng  Aperture  of  anertsr-lnoh 
O.Q.— Yen  cannot  satinfartorilyn-duM  the  angle  of 
the  iin.  Better  leave  it  sloue,  and  purchaae  a  i  of, 
aay,flOtoro.  Yonwillnot  however,  be  able  lo  aeo 
tbe  whole  of  a  water  Sea  in  absolute  focns  at  the 
same  time.  About  the  beat  thing  vou  can  have  la 
an  ordinary  lie.  French  triplet.  With  this  yon 
will  obtaic  good  iienetrntion.  and  at  a  low  price — 
about  17s.  <^.— bnvp  a  eet  of  lenni-s  making  seven 
different  powers.- W.  J.  Lanoastik. 

[32919.]- Telefoopo. — Tonr  qneiy  ia  vague.  Yon 
say  yon  have  madean eyepiece ontot two lenaea, and 
then  ask  what  "lenses  to  get,''  Now  the  tw» 
lenses  you  have  should  be  Jin.  apart,  with  a  email 
iliaphragm  in  the  focus  of  eye-lena,  and  S-lKn, 
diameter-  The  ohj^ct-gln  ss  ahoold  be  one  of  Wray'a 
2jla.,  coiting  yon  £2.  Ton  can  make  the  blaoklw 
mixing  best  vegetable  black  with  French  poliab.  thea 
brushing  it  on  to  tbe  telescope  or  inside,  and  allow- 
ing to  dry. — W-  J.  Lancabteb. 

[H2Pl'^]-PreservinBCaterpniara.-At  the  late 
EihitiilioD  of  Entomological  Specirafna  at  the  West- 
lord  eihibited  aColleo- 


life  hist 


-of  but 


pillars  were  prepared  by  tbe  nobleman  on  a  ni 
of  his  own.    An  npplicfltioH  for  advice  woalai 
with  a  conrleon"  answer.    The  address  i      '  '  ' 
at    the    Westminsler   Afjasrinm.      The 
Hure  abtalulely  lif^.like.-N.  SmcB. 

t330G3.]— Fhotographlo.— The  varnish  ia  loo 
pour  in  gsm.  If  yon  baveB  lot  of  it.  put  abont  loi. 
of  bleaued  lac  to  eaoh  lunt,  and  a  small  piece  of 
eamphor  :  shake  well  for  a  week,  and  deoant  dear 
liquid.    Heat  well  after  Tarnishing.— W.  J.  Lan- 

[3!955.1-Hotba.— Tarians  queries  will  be  beat 
snsirered  by  stodyiug  a  littln  book  which  haa  beana 
great  help  to  me :  "  On  tbe  Collection  and  Fi  eiiiii  i  a 
lion  of  Obiects  irf  Natural  History."- N.  Sibch. 

ra-'Ori.';.]- Motbs.-Thcr^cirPBO  many  varieties  of 
moths-and  the  metliods  o'  cunture  necessarily  vary 
-that  I  shonld  recommend  '■  X.  Y.  Z  ."  if  he  niehea 
(o  make  a  eollsction,  to  obtain  either  Knagg'a 
"  Lepidoplerist's  Guide  "  or  Groeno'a  "  Inaect- 
Hanter's  Companion  " — both  inexpeaaivo  booka, 
published   by  Van   Voorst,    Paf«rno9ter-row,    and 

tbe  collection  of  hatterSies  and  moths.  There  is 
'hilling  book,  entitled.  "Common  British 
Moths,"  pahlisbril.  I  believe,  by  Rontledge  and  Co., 
"  '  ^  "ustrKtiDiiB  and  descriptions  of  tb"  moat 
:s  liksly  (o  be  ohlained  by  a  oolleotor 
r<t  yeiir ;  but  fhe  most  i*rfect  work  on 
■   ■"    ■■ihiloths.'' price  Jll, 


luriag 
he  snW 

lublialipd  byTwc^i  .  .  

lii^  engroviniT'  and  drf  rriplioQB  of  Over  700  flpeoiaa, 
-Chablib  Whalkt. 
C33e5G-l-Hotha--The  beat,  and,  indeed,  only 
iray  of  catching  niffbt-flylng  moths  (Nootua)  is  bw 
'sngariug"— tbit  IB,  mahinfi  a  paste  of  sugar  and 
liaer,  with  the  addition  of  a  little  rum,  and  pninting 
'  on  trees,  fences.  Ac.  The  "  sugar  "  ahonld  be  Ud 
1  at  dusk  on  still  sreninga,  and  viailed  at  freqnant 
.jtarvals.  Bnt  "X.  Y  2."  moat  not  despair  il  lu- 
Fuooasffnl  at  hia  first  attempt,  aa  be  ma^ona  eranin^ 
ipty  hair."  while  on  anotbar 
._ .  t  lilerally  attraoted  swanna 

.__    ..n  above  SOD  spades  of  Biitiah 

I,  and,  probably,  neariy  half  are  more  or  leu 
1,  a  Kit  of  theae  would  be  rather  lon^  :  but. 


jf  the  more  n 


(The  Cabbage),  T.  Fronnba(Tellow  Uuderwing), 

Xanthographa  (lie  Bnstio),  Ao.  The  heat  way  ti 
naming  oapturea  is  by  oomparing  then  with  Om 
~"imena  in  a  mnaanm  ooUection,  shonld  then  ba 
^—  in  the  neigbbonrhood.  If  not,  doDbtlesa  ioma 
more  exparienosd  entamologiat  vroiud  oiTO  Uw  reqld- 

„.  ,_, ,._    ■  .^ o^hiaoaWnat. 

aoeaaaihl*,  ona 
ecently  published  works  on  "Bntiah 
id  Uoths"  would  be  found  anffloiaat 
f<ir  naming  all  captares.-  iNijnlBITTra. 
'  [32063.}- Hlgheat  Power  for  ObjMt-OIaaa.— 
|[  "  A  Poor  Student's  "00.  isa  g*>il  one,  it  wilt, 
under  favourable  circa luatanoea,  aarry  powers  up  to 
'.rS—tbBt  is  to  say,  100  to  the  inch.  100  x  H  =■  37B. 
lor  general  lunar  work  130  or  ISO  wonld  be  tba 
moat  sarvieeable,  Hi«her  powcra  are  aometiniai 
nieful  (oi  more  oloaely  examining  aoine  ohjeots  whoi 
dsflnition  ia  fine.  The  nwt  of  the  eyapiaaa  woold  ba 
f nnn  10s.  6d.  to  IBa.  With  regard  to  the  atarmapi, 
lam  rather  afraid  our  Editor  wonld  scareelyeara 
to  spare  tba  apaca.  1  find  the  "  People's  AtlBa<A^!eia 
Stars,"  pnbliahed  at  la.,^  Qn^  *iA  Vb^oKv,-— 
vwmaimiii  ^alil^ll*1'A   ^(baa  '^ud^m^  Vsc   <:*«& 
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nabuts,  Unoii!'.  &c.,  b;  markin?  ilowatbpir  p!ftei>a 
on  the  map.  Bad  then  compariDtr  it  irith  tbs  h«aT«a>. 
If  "oEur"  qneriit  will  g-laiics  at  B^R-alaa,  and  earrr 
hia  eje  a  little  (aboat  n  qniirtfr  o(  tbe  disUaee 
betwaen  Bpgiilas  and  v  Lwnia)  my  to  the  west  of 
it,  he  will  Sod  God  two  Dpnrlr  rqnit  slan.  Rmall.  of 
Bthmu:.  The  Mathcra  ono  is  ■,  L^ini-.  bat  thn  other, 
aitoatfld  at  nnnont  a  iMlr,  N.W.  of  u,  is  nrnnna, 
whidh  in  a  Siin.  telpdooii'i  xoarccly  preBauta  k  defia- 
aUa  diu.— 1 .  C.  Dehkett. 

[3MM.]— HiKhaaC  Power  for  Objeat-GIoas.— 
For  the  moao.  l.'iD  will  be  th«  htichpet  power  yon 
ahonldnie,  huIfhii  the  niEht  is  pprfpctly  i^lear  and 
«ilm.  250  woald  be  nRefoI  do  rach  a  niRht  for 
ipUtUns  doablpB,  Ac.,  but  will  require  cleTermani- 

fonr  0.0.  ii  a  good  oae.— W.  J.  Lancistib. 

[3295e,]-HiBl)eat  Power  tor  Object-OIua.— 
In  reply  to  "  i  Poor  Slndont."  I  maj  say  that  a 
2|iD.  objeoi-flaaH  muat  be  of  the  yery  beat  quality  to 
baar  a  power  of  200  to  260  with  food  results.  The 
mailmnm  ia  ^neraliy  eoneidered  to  be  100  to  the 
inoh  of  diameter,  and  this  onl;  in  Tprv 
■tateaoftbeatmasphere.    Mnch  will  dtp,   .  ' 


The  cost  of  an  eyepicoe  will  rar;  :.  . 

to  the  maker,  but  a  good  one  will  Rencmllv  I 
16a.  to  aia.  It  "  k  Poor  Stndent  '>  had  loo 
josr  front  pane  he  might  baie  ntoided  ntt 
niafnl  apace  with  this  qnettlon.  Hapiofthrr 
lationa  were  publiBhe4  in  the  EnaLiiiH  Hue 
aaiDevean>n^by"F.I{.  A.  S."  "APoorSti 
ahould  Ri>t  Proctor's  amiillor  or  school  atlai 
Gl— A.  WooMET  Blacklock,  M,D. 

[33957.]— Iioco  Notch  ~Natchiti(r  a  locomotive  ' 
back  ia  the  most  ecoaomical  way  of  working  an  ' 
eauina.  ai  it  does  not  rrquire  na  mach  ateam  aa  it 
would  if  not  worked  eipsusiTPl;  ;  and  aa  steam  ia 
made  b;  the  means  of  fup)  nud  water,  lUnBcqueDtly 
there  ia  a  irreat  saTins  ^fleeted  ia  both  these  items. 
It  also  enablaa  drivera  to  attain  a  higih  speed  and 
kee^  it  at  one  nDiform  rate.  Witboat  this  it  woold 
be  impoasible  for  them  to  do  so.  aa  their  enginea 
would  not  make  steam  fneb  enoush  for  the  consump- 
tion. A  locomotive  ehontd  never  be  notched  back  at 
the  start,  hat  the  recrnlator  sbenld  be  graduBlly 
opened  until  it  is  full  open,  and  the  traiu  has 
attained  a  fair  nte  of  speed,  when  the  revertinir 
iarer  iboald  be  pnlled  bnak  gpctly  a  notch  or  two  at 
a  time  until  it  reacfaei  the  notch  next  the  centre  of 
the  Bector.-~C.  J.  Bonsbb. 

1  ask  if  there  ia  any  ' 
Dniotive.  Certainly  , 
ipansively,  and  also  j 
t  would  soon  konck  ' 
at  notched  ap.  Give  . 
p  two  or  three  at  a  I 


i3»m3]  — Huslcal  Box  —The  cause  of  thia 
iirring,  which  is  the  1  i^te  uoir  of  moaical  boiea,  ia 
the  re-action  of  the  toncue  anainst  the  barrel  pin. 
The  evil  is  partially  end  somptimfa  BBceesafnlly 
ivoiilcd  by  fiiind  sprinirs  nnder  the  fongnce. 
"  Discerd"  will  probe Wt  notice  1  hat  the  jar  iattotBB 
n  iIdw  tnnes  and  in  the  lowpf  not^s.  Buppoainji  th» 
xintaet  sprintrs  are  properly  a'fjnstM.  the  only 
;>o?sib]e  remedy  would  be  1o  iner^as^  the  distance 
lliebtly  between  the  mmb  s'ld  Iwrrel;  for  this 
purpose  the  pcrew  holes  in  Ihp  former  are  t^nerally 
made  a  little  oval,  or  if  not.  can  eaatly  be  filed 
ivithout  injury.— W.  H.  Davieb. 

[3299*.]— £8  TeleHoopo-Let  "Telescope  Tele" 
just  look  at  the  ienses  of  his  day  erepiece  ;  I  rather 
fancy  they  want  a  good  clpaninft.  The  places  for  the 
JiBphragma  depend  on  the  siz't  of  the  hole  in  them, 
rhcy  ihonid  be  placed  so  thst  en  eye  placed  at  the 
'ocQB  of  the  O.-G.  CHU  see  the  whole  of  lliat  leos.trnl 
lone  of  ita  surroundings.- F.  C.  Dennett.; 

^aMfia.l— PhonOKraph  —There  can  ba  no  doubt 
rhnt  the  tinfoil  useA  by  Mr,  8  Newton  is  too  tbin. 
This  will  aocount  both  for  his  failarato  produce  any 

foil  on  the  cylinder.  A  aqnsre  foot  oaEbt  to  weigh 
I  tbont  an  ounce.  If  a  rinsle  dtaphrasni  is  uwd  the 
i  iwiot  should  not  be  6x>d  diref-tlj  upon  it,  but  to  a 
!  tteel  spring,  one  end  of  whii'b  is  fii"d  below  the 
I  diaphragm  and  theother.thstwbich  Carrie's  Ihr  point, 

nadeto  press  auainst  the  wnlr*  of  ilip  disphratrm. 

Betw( 


sold 
lall  pad  of  indiarnhbr.  Bat  (  stronirly  re- 
commend Mr.  Nr>wton  to  add  a  second  dinphraum 
for  the  reproduction  of  sounds.  Full  direct  ions  will 
!»  found  on    page  157    of  this  Vol.— Sbeuobd 

BlDWKLL. 

[33999.]- Cortoua  Apparatiu  or  Ctteinloal 
Toy.- The  reason  why  tha  r"d  liquid  moves  in 
jerks  up  the  tube  is  that  the  liquid  is  in  a  pertial 
Therefore,  when  tl.f  h;.nd  is  spplied  lo  thr 


inlb,  t 


lib.,  for. 


h  of  it. 
B  red  II 


I  the  a 
p  the  til 


Iside  the 


Son 


thr  blsEt  on  the  Er^ 
Dutoftheboiif  i-hewi 
L  fair  start,  then  pull  h> 
till  you  I         ■■     ■ 


band  midht  be  pliwed  r 


cylinder  ao   aa  to 
...  .  .    ,     ud  tightened  thereto  bv  a 

bolt  passed  through  logs  on  thr.  divided  ends  of  the 
baud  at  the  opposite  (ido  of  the  cvlindi'r '  or  the 
•Dds  of  the  band  n:ight  ho  formpd  with  bolta  or 
^oda  passing  throusbn  cmssbsr  tightened  by  nata 
agfdnst  aay  availsble  flat  Eurface  at  the  oppoaito 
side  of  the  cylinder.    A  pntch  would  be  ol  no  nac — 

Edward  W.  Fcrrell. 

r3a9e3.]-81eepinBonthoBao]i,-If"Bacho1oT" 
will  procare  an  old  cotton  thread  spool  (the  penny 
eixe  will  do)  and  through  the  central  hole  pass  a 

Eiece  of  tape  aboat  a  ynrd  long,  and  tie  the  same 
rmly  bat  not  too  tightly  ronnd  his  body, 


firmly  bat  . 
the  spool  "1 
aomewhat  di 

attach  the  bl... 
belt.     The  bed 

J.  FitJ 


iclly  c 


.      .    will  fi 
<back.    He  I 


t,  Do  a  caster. 


I  should  ha  a  bard  one.- 


[32085,]- CanooH  and  CanoefEK,— All  oniiaing 
paddles  are  mule  to  I'.iride  at  about  Sin,  froni  the 
middle.  The  onda  are  then  fitted  with  Fermles 
aimilai  to  those  used  on  fishing-rods.  A  well-made 
brass  formle  ib  better  Ihnu  a  screw,  bb  the  bladi's 
may  be  tomed  at  any  aucle.  They  lire  very  often 
(wed  at  right  angles  to  PMh  other  i  but  care  ia  r^ 
quired  in  liRlit  cana«a.  naafal'estrolie  may  be  made 
at  any  time.  By  fittiog  a  etuiup  into  the  longer 
half  it  may  be  used  in  a  cratch  on  tha  right  hand  to 
Btecr  with  when  under  Bail,— E,  H.  JONEti. 

[.129SS,]— Oanoea  and  Canoeins. 
which  waa  jointed  in  the  middle  with  a  lei 
s  fisbing'Tod.    The  blndea   mnst  be  put_ 


, , the  liquid,  bu ,  -^ 

the  best  imparted  h<  the  hand  holdii  g  it  when  it 
bnhbles  up.  Very  little  heat  is  required  to  boil  a 
iqnid  in  vaeno,— F.  C.  D. 

[S30M.]— Prenoh  FollahInK  Violin.- 1  have 
leen  dozens  of  violins  Pnnch- polished  in  my  time, 
ind  their  besntifnl  nppeamnco  and  improved  tone 
lave  been  much  admired.  The  violin  should  ba  well 
irrnpM  and  poliabed  by  a  practic.il  man.  The  only 
jbjaction  I  can  see  !b  tlist  it  glv.'s  an  jippenmnco  of 
newnasB  to  the  iUBtnimr-nt,  which  mms  old  players 
lialike  to  see.— Jko.  Little, 

|S3008.1-French  PoliahinB  Viclins.-T  like 
polish,  and  think  it  beat,  and  more  .Inrohte  oud 
cleao.  A  lot  has  been  written  about  llio  rreonniit 
rirtues  of  vamiBb.  I  only  acknowle-l.-.'  its  (>;i;>Hci:y 
For  kefping  the  wood  dry.  and  thu-  ^^lll^^iln.■  ii 
more  vibratory.  If  your  violin  has  h.  f.h  vuruirhid 
ilready  I  ahould  clean  it  and  pn'i-hov.?r  thovaruish, 
Dot  removing  any  of  the  oH.-Fiodlef.. 

[33007.1- Violina.- 1  am  not  oom patent  to  inform 
ron  which  is  tha  beelmatsr  of  those  }ou  have  mcii- 
tioned  ;  and,  really,  there  are  so  many  makevB  &nd 
old  fiddles  that  I  doubt  if  any  one  i-  ncqaainted 
with  all.  I  think  it  bootless  to  imiuito.  becanse 
there  are  ao  many  good  copies.  Aa  far  as  tone  is 
oonoerned.  by  aimply  removing  tha  nonnd-pOBt,  a 
"StT»d"  becomes  worlhless-a  toy  fiddle  wonld 
beat  it.  1  have  never  n>ad  a  treatise  on  tlie  varying 
[iffectBof  differi'ot  pasiliouB  nf  Ihn  Boiind-pa<it  in  a 
violin.  Bat.  depend  upon  it,  i''s  most  important  to 
get  the  right  place  for  this  "  Here  Standa  a  Post. 

— FiDDLIO. 

rwiH'.  l-Wlokel.- Wiir'Friti"pI-a8a  to  say  in 
,_,,,.  |,„.i.  „n„ber  Mr.  Spi 


■simplr.^' 


L   of   a 


'ib  saltwili'ci 


»Ulli» 


had  a  paddh 
'      ule,  lik( 

„  ....     .„_  ,-  it   right 

an|:laa  to  each  other.  Of  course  the  paddia  will  ba 
(lightly  beavieroniDg  to  the  brass  joint  having  to  be 
made  vary  atrong.— Jepept. 

33993.]— Gold  Leat.— Liy  a  sheet  of  writing 
Vapel  OD  gLuB  and  rab  it  all  over  with  beaawnx. 
It  will  then,  if  pressed  on  the  gold,  sufficiently 
adhare  to  allow  ita  b-ing  out  into  strips  ;  but  for 
white  paper  I  should  imagine  bronie  powder  would 
answer  equally  well,  and  woald  ba  much  ohaapar  and 
easier  of  maoipalation.  Tna  beat  war  to  latter 
paper  for  gilding,  either  with  leaf  or  powder,  ia  from 
ty^,  and  the  beat  ink  ia  preparad  iromUnaead  oil 
miIm  down  to  a  eonaiateioy  of  tieaela,  with  parhapa 
a  anspieionof  raaininitto  give  it  body  and  tack." 
If  powder  ia  naad  it  ahoold  be  dosted  on  with  ootton 
wool]  if  leaf,  it  ibanldbaaUowadatowbonra  toiat 


-  .Iphiite  of  amuiou 

I  out,- SlOUA. 

[33017.]- Tuning  the  Violin.— Gst  an  "A" 
[  tuning  fork,  not  the  Pbilhar'i>auio,  hot  old  or  lower 
I  pitch ;  tune  year  second  string  to  this  tone.  Yon 
'  are  aware  that  by  stopping  th.i  -tring  with  tlie  first 
gW  is  pro'luced ;  anit  10  again 


tbei 


the  Erst „.  _ 

finger  properly.  ji._.  ., 
atnng,  then  bow.  and  the 
yoa.  Tba  third  Brg^r  stopi 
(or  tha  third  string  (the  Ihi 
gut  strings),  only  an  octave  i 
fourth  finger  harmonically,  He 
on  the  third,  "D,"  atriug,  a 
Yon  h 


highoi 


_     ...ing,  then  do  tha  ai 

string  "  O."  UndarttBod  that  the  fonrtli  Aur 
placed  lightly  on  a  string  prodnera  an  hanaoniolUlk, 
which  ahould  agree  with  tba  open  atring  >eEl  abwa 
it.  All  this,  howerer,  ia  nothing  1^  ■  good  tMwU 
ear,  which  cornea  in  time. — Fiddub. 

[33017-]-Tmiing  the  Violin.— For  a  baiisMr 
it  would  be  better  firat  to  tana  tba  atringi  Sf  an 
instmment  with  a  fixed  scale,  otherwiae  be  aim 
find  bimaelf  tnolDg  Itba  inataad  of  5tha,  tba  f*. 
semblance  being  aafScientty  near  to  misfaad  Urn. 
Tbe  atringa  being  thns  brongbt  to  pitdt,  tba  iiaaari 
pulaationa  can  be  diatinetly  heanl ;  tbeaa  wSl 
gradnally  daoreaaa  a*  the  perfect  i-*- — ^' 


dnally  i. __  ,_ 

ached.    A  Terr  little  practio 
»;  bat  aa  to  a ""  — 


will  e 


Scian<9;  ti —  „., . 

given  to  hasten  thia  rendt  I  am  afraid  the  n 
wonld  ba  the  ease.  If  "  Tyro,*'  howerar,  thna 
ditEarenUy  hebasonly  totun  his  ere  down  a  law  af 
"in  eolnmns  of  tbe  late  admirable'  lattara  •■ 
Matbematias  of  Hnsic,"  in.,  to  eonnoae  hiai  of 
few  of  the  simplicities  of  tiietiieory,  aaA  ena  if 
does  not  make  him  wish  ha  narer  had  bean  tan 
it  wUI  probablv  make  him  oontent,  at  laa^  fa>  k* 
rseenVwiththepraeticalpBTtaloDe.  Witinegarita 
gltivating  the  power  of  "  appreeiatiaff  nana  dk 
[notions  in  musical  aonnd,"  thia  maat  be  a  wak 
F  time  and  applioation  alone,  eres  loppOiiBg  Ibi 
organ  of  tune"  edsta.  If  it  doei  not,  tbeliat 
■pent  in  learning  to  play  tba  violiii.  if  tuit  anallr 
—  nted,  will  not  prodnee  any  valnabia  rssnita,  ■* 

jy    wonld-be    fiddlers,    incloding    the    psasari 

niter,  have  found  to  their  cost.— W.  H.  Datim. 


imANSWEBED  QUEEIES. 


13*25.  Balani..    

J24a),  Dog  afcins,  48. 

satHi.  Largv  Trie«opoii. «. 

SaSt.  An^luity  of  Oaniwiting  Rod,  iS. 

33M0.  Rlactiim  Ctns,  48, 

MHS.  IndnotionCofL— To"Birloi."«. 

3S4S0.  The  OrgBB,  48. 

32452.  Elvitric  Ball,  48. 

324£8.  Luoar  Photngiaphs.— To  "  A.  A.  C, 


sm3.    Cornish  DouUe  BaatTalra,  p,  UD. 


SSaoS.    Rerrigerstor,  ISO. 
32699.    Pl^n  Tarning.  150. 


38701.  Pony  Bicycle,  150. 

S27W.  BicyclB  Improvnoenls,  150. 

32709.  L.S.W.K.  Boaino",  150. 

32712.  Pe™ndary  Batlories,  151. 

32713,  Stahln.  151, 

32726,  Brholarship,  151. 

32727.  Ochre,  l,"^!. 

32730.  Kollini  Phnlo".  1.11. 

32733.  Railway  Coa-lio ( Kntropol 

3WJ5.  Potroleom  for  Atlaeting  3 


isD.  1 


Proceed  with  tbe  foarth,  or  ailv>-r  striuL,-,  as  rce^m' 
Imvided  fortha  third,  and  ynn  will  do.  After  thia 
I  plaoe  the  third  fingar  on  ttw  £  string,  ao'l  find  upper 


Brighton  Aquarium.- A  fine  lot  of  octondi 
baa  just  been  sddod  to  tho  cnllection  at  the  BHgMW 
Aquarium.     They  wire  oaught  off  Ouamsej. 

A  Bnail  and  81hb  Ouard.— Those  who  |i»» 
choice  hardy  plants  in  b.>da  and  on  rockwork  WJ 
often  tronbled  with  the  deprtdationa  of  alnga  aal 
snsibi,  and  eepecially  in  the  ca^•e  of  dccidnonapbat^ 
BB  these  are  iiahlo  ta  attHCb  jiiat  when  tbe  jotm 
leaves  are  tbrasting  themBolves  through  the  ana,  A 
cnltivator  of  this  elais  of  plant-  has  adoDlad  tkarf* 
plan  of  forming  guards  out  of  sheets  of  P"™*" 
rino.-  Theee  guards  r  re  out  of  a  aise  anffinMtt* 
aurround  a  plant  to  the  depth  of  4in.,  and  b««« 

placing  the  guwd  *"  P"*"'""  ;'^'!,''"S'S1!SlI 
are  ipread  on  the  surfane  of  tha  aou  rooad  aMUWt 
plant.  Since  this  plan  baa  been  adortoi  ■<*• 
Eiogle  plant  bat  been  banned;  the  ali«t  vol  «■ 
attempt  to  aeala  the  sine  T«mparta.  and  *h^r  ■*  g 
appear  to  care  to  thrast  IhemsdvM  IkMqh  «• 
aoUander  ila  waUa,  the  gritty  paitiolee  Of  *««*5 
not  being  at  all  to  their  llHng.  AI  f"-,* 
porforattd  lino  are  by  i!0  meami  eEpensnt  it  WH™ 
that  a  number  of  guards  can  bs  bad  ataaa^w*- 
Hvely  imall  oost.    They  ahould  beqs^wtthojtarr 

I  paint  or  ooIodt  being  plawd  on  tl 

.  Ctroniele. 


JB  had  at »  aaeipi* 
Ibeastilwithaalarr 
n  thbh^-Oar^nMn 
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QUEBIES. 


1.1— BteushinK  Olae.— How  can  tba  ordintti 

Ik  miuo  time  pctlMli;  uuolnbls  and  ><rulur|>n>al 

!.)— Homin7.— Cnti  noj  r«uler  oblig*  ma  wit 
iro  tlmpla  noeiptai  for  Ibo  propatatiaDof  boujnj 

l.l-'Barometsr.—Will  ;niu  rttAcr  klndl;  li 


ih  to  nqwrftte  tha  "  puluit 
1  S-]  M  lo  ofalnia  tbs  pnrs 
ic  by  aiolinj  the  nil  to  3: 


—1.  \fUy  ii  a  tliicksr  win  D<cd  loi 
nUL^hinelhka  f-T  the  leoonfliTyoT  &n  Lnducthin. 
.  A-lwHt  wtui^  luDfth  ot  xnnrk  wouIpI  a  coil  ffivt 
>f  pvoilnr'uw  tlM  elsotric  li^lit,  ud  irhat  nio  *tr« 
•ceDMlaTr  malil  bo  DMWrdkrj  f  3,  Wli^  U  thn 
7«oil  woinii)  in  ui  elUpUnl  form— Cc.  ulcker  in 
die  ■ii'l  thinner  U  the  ni.lap    I   MhiniH  hitTn 


Rkl  be  bwt  luF  n  mfl  .  .^ , 

U  i.-utbin-«oT«»l  nuBoer— W.  B. 

i.]— H.int  QuestiOO.— Tho  fiirnwin^qanntion 

I  Is  fit  *^■al■■^tlH■T  iwpiir  oa  'jms,  t^nBiHauul 
purtai-^t  Ksani<iuitloti :  "  I  bn^tbe  tbr^qi^'i  q 
ieii ili|ii  tu lh> huitom  of  nsTn't  jir.  takluauu 
uj  brviib  before  it  eatuH  tlio  }Kr,  W]H.in  Ibo  Up 
wEtb  brtatb  k  Ijihtcd  tipnr  pIuniRd  into  tt  U 
T  eitini«uuiiu>d.  Explain  tlw  whole  exptrimpnl." 
11  vnflent,  bat  dtii  tlie  oxamiDot 
■orinnntP  Eipiml  air  hni  adilnl 
iDt.  in  Tolume  or  CO,,  and  ordinarf 
r  or  fi.B  TOiume.  CO,  in  lO.aw. 


>nntlia  i 


It  a  •!?■  /id  •ell>m>'at  7  3.  If  m,T  ^.tupT^itber  <  ur 
liudlKiiull  leivo  ma  lu  oil)  £it)0  in  bnniea  ami 
It  Ivtiiiv;  datr  «h'iU  I  liaie  to  ptj  r— Boo. 
1— KznK^emtloa    of    Fovor    of    ElTe* 


13*)iil.l— Oondonnem.— 


»T«1 7<l.  mwniaed 


n'the  iliiH  ert.ilia. 


,ndw. 


iks,  of  wW  int 
4M  oT  bwtlna  I 
liclcnwofplati 


V"  Hn*lT  in- 

tal  to  maKe  it. 
imeP    Kln<ll7 


LL  SUUR 


ID,  depreMinn,  and  hTpochondrin 
of  bomiAnpatLio  treatment  — -*-— 
jn»  ot  Talcriaa,  hyjwphnj 


.nthj.    Pail 

.  ..._l.      Trial    I 
i6diaU  electricity,  j 


[3jniS.l—P(a«ri«0i)pB.— Would  Mr.  LanrMtep,  o» 
AthiY  pncUeAl  contrUriLTor,  kindlj  glTe  me  dotiulod  in- 
-' — "rm  for  naUB!;  a  pntarijOnpA  la  (li«  ox'iuit  anit 
H-a|iP4t  imuBorf  I*  tliomtftUod  given  in  Lanlcn^ 
Ifaif  Ileniu  "— aanelT.  tn  mtlie  hotli  the  polnrinv 
iiljPH  of  niorra  of  IUb  niTonl  (tla«  «t  at  a  RiTon 
n  apiMrboard  tabs— ot  HVBractlcalDlUlljF  1. 
on  vary  rirarlf,  la  thb  fnnn  of  inatroment,  wb'vo 
ti>o  annljnr  onirli:  t»  b"  pbwrd,  M  tmn  tbn  >iM  of  tlin 
'bin  mren  rrooifluunilixl  I  nbonU  •»  it  mralil  be  Ti^rj- 
liiHenlt,  il  nnt  i■npnvlibll^  to  fit  it  to  Hid  noMplae*  ot  tlw 
Binoj'-'oiia.  Tf  tt  i4  iat'MHlec]  to  !»  fitted  over  tbo  eyo.- 
ii«e  it  TOnli]  lie  iniBirtant  to  Icoov  OLioll;  inahnb 
mn.tloii  Itnufflit  lion  bi  be  plEKi^l-  I  i^ball  b;  rorr  it'^\ 
a  o'ltiin  rl<><  riptiiini  uf  i<jib'^  ^arj  ihiople  iiolaH'ni]iiu 
rhlvb  voulil  nrro  ill  toy  n-qnirt-nunti,  a*  1  want  mum 
nr  Ii'l,  unt  fiir  omanient,  I  wn  ante  the  iaformutloa 
rouM  br  rvij  oe-Aptabto  to  many  otber  miuroiiftipitt 
rark<>ni  whan!  |u  ■bin  lire  not  ororbunlnioil  witli— Cian. 
[33IIU.]-L.a  and  D.  B.  BnslneB.  -  In  tba 
Jntinttr  of  Uar  17.  undor  tbo  bc-ul  ot  "  LonoTnotiroi  at 
bo  I^Li  Kxhlhitl.in,"  r.-finniM  yrm  mruls  to  tvo  Ctiat. 
-jam  Itnl  Dmir  oni.'ini't  Wllleh  worn  pnt  nn  the  linfl  bT  lb^ 
lite  Mr.  Mifl.'y.  ■-  Flirt"  itn.l  "(!.>n  untie,"  which  bate 
timraoinla.1  TTt.  dririm;  wIvkM  and  I'in.  k  Slin.  crlin. 
der4.  and  a  four-wlK^i  i>wiilitiLr  b^io.  I  hare  aiwayH  ivmh 
;nndiY  the  ImpnHit'^q  thut  tlie  t^n^oaH  in  qneatinn  hwl 
drivLiu  vtiael^  abi>ut  lift.  Gio.  dininoter.  and  ojlladen 
16ia.  X  !»in.  I  >bwU  mrr  iiinoh  like  to  know  wliSdi  h 
.oorreet.    Will  "II.  I,."  i.>i>-.'  tho  bokht  of  contr;lino  of 

I  a.  L.  p, 

I  [Santl.l— Parrots.- 1  bars  a  TnlnaUa  grey  pami 
wbicb  of  lata  had  talcf<n  Co  pnll  oat  Ita  down  and  yonnir 
I  foaChpn,  man  partionlvly  from  iti  breaitr  n«^,  and' 


ro  a  near  reiatiro  aBrrtMi  somowhitt  similarly. 

f  {ifocral  health  and  mupi^Iar  Htrcn^h  aooil, 
a  reliBTod  Kenfialli  while  dliiei-tion  liBOiagon, 
ooDiw  of  cold  hip  Istbi,  bat  pain  csiDio  bach  u 


il— Blphon.— li  it  poMible  to  iJpVion  wat( 

J4acd,,  deep?  Wbatiithelongntdapthaiiphon 
rk  at  ?    WKat  In  the  iimpl'at  aad  b«t  way  to  mjt 

here  1  haTS  a  fall  of  Oij^,  bma  top  ot  *ell  ' 

'.'— BleotrotyplDK  in  IB  and  18  Carat 
-Can  any  n«id«r  xiie  me  a  fe«  particnUrs  on  the 
b'>w  tbe  tolationj  are  prepared,  what  battery 
LDil  otliwarrangemeatia™  ceqairad,  and  obliijB— 

I.]— Hitrat«  ofOoppor.- Inonrmanntiotory 
oemian  to  dieaolie  large  qnintiliea  of  oopper  in 
cid  fcT  the  pornoeo  of  aepArattnir  it  from  more 
mv  tal^  after  whiah  thil  TutJ^to  of  copper  (which 

jj  ponfy  and  ery-stalljae  it,  and  to  what  nde  1  con 

1—&.  X.  C. 

.]— P1U10.--W111  any  cormcpondent  kindly  tell 

ieMm  with  me  thrcoirU  the  ijaffe?  of  thid  TMoae  for 
Gt  of  myMlf  and  otbot*  P-A.  T.  C. 
.1— Horas-aho«    Stall.— Will  any  of  your 
nmanaflBable  hones,  and  an  illnmtnttion  of  ume, 

]-C100kworfc  Kioe.-Wm  any  rpidcr  toll 
s  toakt  tholnc'liho  aoat  seen  on  clnckworJi  uii«  f 


It  bare.    The 


Id  dry  to 


iaU>g.of     30  =  1'477IEU 
"  Z7'1B   !•  lU-liSlSS 


tlon.- A  piBceof  board  aitt.  loir, 
^  -  and  Mhi.  wide  at  the  other  and. 
'  Undly  Intorm  me  at  what  put  of 

t     PlHH  iclTernloBtliat  Imay  be 


M  «t  tbo  elaricnet  hu  hoL-n  Dbaiiin<il  by 
"  er  the  naial  sound  nruiluoed  by  it 
i»]ilouiM«f  l™  Ihedarioaetplved 


Fornicrly  it  va«  (ed  ilmoit  xboily  with  I      . 
ejjuoined  the  case  fnr  paraeitos  mluif  petrclenm  i 

mattor  I  ihikll  be  grvatly  oblisod.— 0.  O. 

[3.S015.]-Hydraulio  for  Blowln|[.-WilI  ame 
Enrminndrnt  liiod^y  obli<;e  by  telling  mc  what  two 
matali  will  wnrk  bi'it  tomther  In  water  for  lalfs  ol 
Dmrioo?  Ib.ivaaxmallone.  of  I'.in.  boreasdflin.  (troke. 
bat  tbe  TalTe  (which  it  iiiinum.TlIiu.woTUnBron  brow)  will 
only  work  wW  oiled,  and  then  only  toe  about  ten 


imilini  tha  doanition  of  u  nally  Ont 
[S3(n9.]-Boring  Bticfca.-C.™ 


dow.i.-Wlll  ai 


ihoa  Ions  for  plpo 
r  Traoerr  Win- 


li^taaue  from  fa'jb  other,  or  do  they  onnTeriio  to  cc-ntreof 
•Ian  al'O  I  Will  fiome  rwlor  aoquaintivl  wiLh  the  worka 

rim  inronn.itim  Fc-pnTtlnf  eitrli-  npnn  circle,  and cinje 
ipon  pjIh^,  liandmiliiii;,  ba.  t—  Q.  I'ilmhobb,  Cortham. 
[KI0il.]-Carri»BO  Mil«ai(a  Indiostora.- Will 
.ny  of  your  ruarlnm  aire  me  a  d<«'ripiiun  of  tbe  different 
ni«e  ia  which  carrinin  or  bicycle  milcaTv  indloatora  are 

tado  P-^ERCt  LE.IE. 

rssa'iS.]— Floziblo  Oompoaltlon.— Can  any  reader 


ptaOJ.I.l-OoloUt'nK'WatSr.— Will  Home  of  "oun" 
L!u<Uy  uJl  me  hnw  to  Kolnnr  wat<^r  ("hqin.raUy.  or  ma. 
ijiaiiieally)  a  briinit  nd.  that  will  not  preoipitata  P— 

lainil.]- Bulphurottod  Hjdro^Bn.- Wonld  any 
larbekiU'tuniuifli  tu  Cell  me  haw  nul|iiiaistted  hydrD<,-im 
1  prop-^red. — Kjki'». 

[.13IB5.1— SllokinK  Papnr  Iriibela  to  Cloth.^ 
L  want  to  utii-k  imin-r  Inlih  to  cloth,  alpaoa,  ko.  Can 
-"  broEhar  vxiiertnion;ali4  inform  mo  ad  to  what  pre. 
Ib-'iYii  matter  will  nn'wsr  my  porpnwr 

■lAkhl  It  with  Imijlh,  or  in  "tr  pnTm^ni^nt: 


way  on  Ibo  pnim-,  »  tint  whHn  cold  and  dry  It  ii  non- 
ncl'iefllro.  but  wuvu  the  iirrpaml  papiv  id  laid  on  tbe  d^tb 
■nil  hilt  applMil,  It  rhinilil  null*  tbnm  to  adhera  to  eaob 
oiher,  aiui  m  t.ba  i^lotli  c-miHt  Uim  preparation  ehould  dry. 
What  I  ri'itlly  reqnira  ii  •oowCbiu^  thnc  la  rendered 
•olnMn  by  hut  Innead  of  Ibinld.  I  hare  tried  KToral 
-rdntloni  ot  pittaperaba  and  bklianibber  without  luooeii. 

C3»e>j.1-Tnleaoopo.— I  h«Fo 

otaSin.  dinmoiorlMM.    lHaTUin. 


0  pMMsaioii 


.    U'in; 


It  t~X.  X.  X. 

.    _  re  an  objeot^ibut, 

I  bonght  for  an  aohromatk^ 
rail  »11  and  oap,  lEi  deflnltiaB  li  bad- 
ire  winged  and  "  fiBihy"  in  It.  8tD|^ 
mueh  hettflr  ttioaf  h  idU  Iraperfeot.    I 
.       .  ..Ah.    There  are  two  ghwK*.    Would  it 

nay  to  miC  it  reifronnd  P    What  would  be  the  noit  P    Who 
iould  do  it  P    Any  reply  fmm  "  F.il.A.8.,"or  other  com- 
Jtentecrwapondont,  thankfully  rooeivod,-OHBOiio. 
[330m.]~Microacopioal.-Not  Ion;  linee  I   pnr- 
laasd  an  aiprnsiro  nbje<it.Elua  of  high  powen.    1  bare 


laH  had  trot  on  or  betwnon  tbe  Iv 


blackened)  whether  lome  compoeitioD  cannot  bo  ileviw 
k>r  that  purpuu  that  iholl  not  ahip  o9  in  little  o^iuixv 


aperture-alto  with  it 

,.  _.._.  fMpeiAinlyP  1  would 

rolow  puwtTii  end  don^t  neilnitiun  than  hiffh 

IIS.  ami  ih-fluitiun  TiTT  iro->d.  Can  I  expeot 

,0  Hpamta  nay  donlil*  aMra  P— ImmDcioB. 

[33)57.]- Henry  Andrawji.  Almamtok  Usker, 
bo. — I  l^are  in  my  |io«'0<^i<m  an  m^Tarod  nortrait  dated 

t-Mh    ii    priiitL-d  Ibe   foilowiaif ;-"  Hei 
t'ltronouier— theoel-brHtut authoruf  Unnr 

f^latinir  to  tbo  uhovaP  Where  wan  Andrei 

,». .. 1 *   .......1.,  ^  pgoudonym  adapted  by 


I.  Uadei^ 


lUTwu 


pileroflb. 


y  1313?   i 


a«  coal  it  Tory  dear.  Any  other  information  nepeoSng 
the  Oallowal  bnller  will  bo  thankfully  rmBired,— H«»ai 
OiLoiaT.  2S2,  Colbarn-atreol,  London,  Ontario,  Canadft. 

ISMSO.l  —  PhoHphnto  of  Almnina,  — Can  an» 
fi'llo.c.raiuler  atford^me  Infor-nation  ai  to  Chii  mlnernL 
where  I.iund.  analy!i^  fuiihility;  and  ahio  ita  ralne  and 
o'here  obtainablH  It  than  are  any  Engliah  depoiita  P— 
P.  W.  9. 

r.TSCW.l- Diffarontlal  andlnteml  Oaloulni.— 
As  I  am  propoimK  to  tioiAn  thd  study  of  ttioeeai  noaaa  I 
iim    qiitliaed    for   tiie   tuk,    I    iball    feel  obliifed    to 

•pondcnta,  by  belpinu  me  with  the  following  qnoriea: 
itlAt  branohn  of  mathsnatiin  am  indlipeuaUe  befora 
cnbTlniontnoHitudleiPIi  "The  Theory  of  Bqaaticu" 

mo«  .BitthlB^of  aiif-taogbt  rtndont  tobedio  witbP- 
^iiDDS  KaqniuB. 

rsaosi.]— IiBinl  Q,iieatlon.— A  Harh  Oaaa.- A 
tHiMrnal  naola,  1,  dieil  nine  yean  airo  in  Seotiiad,  leaTin* 

irith  bim  aa  a  parlaar,     A  left  a  settlement  by  "^^ 

It'lf  bohaddSdintMiale.  1  was  in  imorio*  at  tbe  tbaa. 
'.b  int  four  muntht  after  A'a  diatb  the  loliDitor  hir  B,  my 
urrliiDfr  ancle  |my  lathor  ii  dead  maay  j«t.n,  and  I  wa« 

.marioi,  laying  that  by  liw  my  dooaaied  nnola  i.'l 
roperty  would  bo  diridod  into  four  parti,  B  to  get  one 
art.  I  to  got  locond  part,  the  third  and  fourth  part  to 
9  diTided  amonx  tbn  families  of  the  deoaand  onols^ 
larried  aiiCor'a  children.  Tho  letl«r  al»  informed  ma 
lat  my  eurTirlne  ancle.  B,  bad  the  prlrllue  by  tha 

j.i 4. .. !.,,.»  .!.»  i,.>.r_i.  of  the  leguaei  it  ha 

X  p^d  Ib  Bra  yaarly 


I  i^t  another  latter,  ii 


ontbs  after  the  death  ol 


lat  it  B'i  lawyer  and  myMlt.  I  gat 
ne  af  terwardi— that  wai  In  Jiou^, 
'    nncle  B'a  atntement  before    th« 


1*1,  in  the  ponnil.    1  am 
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■  ontn  all  Bontlu  ■ttir  hii  broUwr  A'l  dath, 
■aa  1  km  Isiomiad  that  it .  wu  to  pnTent  ma  trom 
nttlBt  B*  limn  of  tin  Htal*  that  m;  Dualt  B  Mqnn- 
tMsd.  Woold  thli  pnnnt  m»  ttoa  latting  >b7  tcfHT 
WtMcbfUir.  ThtothtrbcBtaaiinllTlBgaBtlitipot, 
ud  I  lin  Id  ■  hr  diituit  [Ut  ol  the  kliicdon.  not 
Ib  Beotlaiid,  ud  I  am  ft  wor  bi»b,  nid  huTs  no  meaiu  of 

old  Kampucr  JiiM  leaud  attw  idefat  jeui.  I  would  not 
lia  DOW  BflDtig  tkflH  qiuitloUp  1  anppoBa  if  ths  ot^flr 
ItintMi  jot  ■Dj  meui  or  iluuw  iiiidBr  tlie  will,  I  un  en- 
•ntltlsd  ■■  uralf. "       ' 


[B3077.]-ZinO  of  Tnller  CoU.-Wm  Kr.  Olui 
(hq  nplj  3S730J  »j  what  lomlmtion  he  nis  for  the  tlDD 
o(  Fnllrr  Mil  ?  I  ta*nbMnaip«riin«ntlDg'*ltbtlilicsll 
Ju  dsKribod  by  P»«a  is  Ui  tut-book 
far  aema  montlu,  and  Ind  notblsg  bsUcr 
Uto'a  oompfnmd  (nbla  IniaUtor). 


IS  talnnphjl 
than  Ohittn- 


, jln.    In  the  irill  or  Httlscnsnti 

wbIo  a  cahfl  hla  projioitr— tho  whole  heritablv  a 
Donabls,  nal  and  pmonal  eilata.  Ac.,  and  bs  appoii 
tnutCM,  bli  brotbar,  B,  and  lome  nephcwt  b«lnir  of  t 
BDBUWF,  Tbs  HtaU  waa  not  aold  |u  far  u  I  know) 
fj  tbe  awliton,  »  I  pranmo  the™  mort  haTs  he 

omtdniKd  wTtfaont  B  beoomine  bBDhrnpt.  II  this  w 
tlMoan,  conid  I  est  mj  legKft  Cauld  I  got  mj  ibt 
nndar  abj  dnonutaDDM  P— A  Poos  Nirbur. 

[SMI,]— Zinoo»t«piir.— wai  Mr,  A.  it.  Hop«, 

Vl.  E.  A.  Nntb  halp  mo  out  ot  mj  difflndtr  -^'^  -  - 
toabonplbamlollowad,  Hnearu - 
AnstioB,  ai  gina  la  Ui  latur  1339S, 
bat  h«Ta  failHi  to  v         -     -     ■ 


t  V<3*,  i^I 

.    . , . Ji  writing  and 

itfBjr,  I  olitHDad  from  a  litbogTaphar)  hot  1  find  thai 
rolunf  th«  printing  Ink  an  plaw,  it  "  took  '    iq  k 


I  fullj  oiricct  that 
.    WlIheiHptioa  o(  i 


.  .  in  F,0.  ten-odi  bittsris 
:  will  (qui  Iha  oamnmnl 
d  Haling  w^  Tamlu  vh 


>a  L.  and  T.  B.  Od,  had 
TO  their  oxperioi 


[33078,]— London  Conservatoire  of  Mnaio.— 

s  this  B  priTalBupKmUtion,  orwbatr   lUofoont-      - 
inta  no  ooonoctioa  with  the  Boyal  Acadamj  at 


dTnitrio 


.    The  Ihkg,  both 
B  tbit  the 


x"; 


w  lued  instokd  f  Wh&t  propurtln 
t  (the  tnuiniir)    be  >qbmlttei1  t, 


iHgladljn 

J06S.1-F1J 

jt  bj  Inlormlng  ni 


A  kow  Ion;  it 


Tm 


irCiTBtal  QIui.— 

tamhlan  Ao.,  i 
and  proportions,  i 

[SS0M.I-Oroldo  Oold.-Will  any  one  info 
how  orOMe  gold  (mied  for  Albert  chains  Ao,)  it  ma 
what  mataiiala  and  In  what  pmportloni  P— T.  Q. 

r3»W.1-IndUrnbber,-I  ban  a  >olid  pioM  t 
Indiamtabor  u  tuhrn  from  the  oaoDlchdno  plant, 

•0  that  I  mar  be  able  to  make  it  into  ■  Klid  b 


tB30S8,]-I.8(t»l  aueBtlon.-A  b«ineath«  hi.  pro- 
partT  In  equal  |nru  to  his  fourmBoefl,  danght^ra  of  B  end 
O.  A  then  br  oodioil  reiokea  th*  beqnnt  to  the  dsaHhUn 
of  B,  and  beqoHtbi  the  whole  in  theH^enenl  Icrou  ^ 
"To  the  dan^hten  of  C.  m^  niena,  whether  they  are 

inuTiad  daogbter  of  0  died.    Can  hir  haiband  olalm  her 
■ban  or  doa  the  Itgmaj  lapw  t—SO!>  Lai. 

rsSOW.]— Tuning  Forka,— Waa  Mr.  Thunder,  of 
Brighton,  aonia  SO  jeara  mm.  the  inreater  of  taning 
toAMf   IEnot,whawaar-'FiDiii.iE. 

E)088,l— The  Mlorqphono  and  tho  Violin,— 
notSnow  Ifllr,  Shalford  flidwell  i«  a  Tiolinirt,  bnt 
vhatber  or  not,  mar  I  dMirs  him  to  appl;  hit  arbon 
UoekatotliebiokoraTioiln  in  the  lame  miineraa  da- 

the  mloropbone  iacrsuoi  the  andibilitj  of  the  Bonnda 
that  will  ba  a  pnollcil  remit  Indeed,— Pi BSLia. 

CSSIMB,]- CleanlnK  Carpets.— T 
asT  qDarlaa  or  aiawen  aboat  thii.    Pl< 

to  dean  them  when  taken  np,  and  b 

wltliont  taking  them  np.— Fibdlii. 

raOTO.]— ProtootlnB  Iron  from  Kltrlo  Aoid. 
^Wonld  U7  eorrvapondent  be  kind  anonffh  to  let  me 


lay  ilrat  how 


I  of  nltrie  aoid  P— ?.  D. 


[330TI.J— Cigarette  MaklDg.- Aij  InlDrmathm  on 
Oh  nbleot  and  the  maohinaa  ampla^  would  greatlj 
ebUge-ToaiccoiiiiT. 

SOOTS.]— TannillK.— Bow  mnob  oak  lark  ihoold  I 
_      withSlb.  of  tam-japonicatartannlngf— J.  Lawu. 


waida,  rwtdna  the  aconl  liable.  Oan  a  anlMoribBr  atata 
Whatlatbglawr- B,  H. 

[33074.]- Ohemloal  Examination.— OoqM  aor 
of  TOoi  readan  Inloria  me  il  there  la  anf  aaminatioo  io 
ohamUr*  held  for  whiob  I  might  offer  mfielt,  without 
paming  tbo  whole  oollegiata  oonrae,  aad  which  would  glia 
me  a  qnablotlon  foFfollowlng  aaalTtioal  or  manfaotarlng 
sbaoUtrjaaaprohaaloii?  dao  wboaa  maniial  would  be 
beat  to  parleot  m*  in  obemlcal  atlonlation  and  practical 
qnaatltativa  acalTaltP  1  am  talrlj  np  hi  the  natoral 
■doam.- ZtaoOKim. 

[WOTS.]— The  MlOTOphone.- HaTi  made  a  micro- 
plina  aadeiccihed  hj  jm.  and  Snd  II  aoli  perteotlj,  the 
tooitt  of  a  ilngle  boman  hair  being  otearlj  heard ;  bat  for 
artknlata  aoandi  it  nqoina  a  muoh  heaiier  coDmObu 

piaea  ot  oarbon.    The  battArr  power   miii  for  a 

moderate  dlrtano*  h  nrr  am^  a  half  triut  Mchromate 
e^  obargcd  with  plain  water  will  do  welll  and,  at  conna, 
tUa  will  remain  In  action  a  long  tdmo  wiihont  attenUoa. 
Frc^  Hughaa  ani  that  a  Ball'a  talephona  ibould  be  naad 
with  Ua  mkiropbana,  bat  I  And  that  a  Ball')  telapbow  k 
»gOi»  niiniii  >ij  nor  daeirable.  A  bar  of  aoft  Iron  waond 
with  inanlited  wir*  and  plaotd  behind  a  diadin«m  of 
inm  flna  a  londar  and  Olaarar  aoBBd  i  Bwat  IIM*  bacaoM 
aaaott  Iron  11  mors  tanaltlTB  to  g^Tanla  oorranta  tlma 
UMftMlmagDatta.  Will  not  thli  fact  do  aww  with  tba 
amumitj  tor  nilng  BaU'a  patent  talapbooe  P-B.  P.  O. 

[»07S.1-I,enKthofL1irr*o(Aroh,-WonIdBaB* 
Uod  raadar  (how  how  the  following  formnla  ia  obtained 
tot^laayth  ot  the  earra ol  an  anh wboat a^a  la  a, 

"■'■•('i  *!)"•■  (•?) 


r  --9  1-TO  Watch   JobborB.-Wl 


I  tnd  rmdnallj  push  centre  and  plalon  with  one  hand, 

i  I  Re  d  It  a  Terr  dilUcult  job  to  k«p  the  pinion  per- 

tr  le     Abo.  » there  soj  method  of  hardaning  the 

«    that  It  will  penetrate  a  hard  pinion  P— ConvraT 

-"  ]— Looo,  Slide  Vftl re.— Would  any  ol  our 

n  t)  thn  L  N.  wT  mode  or  fatting  the  glide  ralree  of 
I  r  loijomotires  P  Whether  tbef  are  set  to  tho  lend  or 
tl     nil  oB  HDd  to  eiplala  the  miunar  ot  letting  ta  the 

[Liogij- How  to  Hake  a  Photo  Print   in 
Fire  Ulnalee.-Yei,  I  can  do  thia  with  ohromatool 

flithfl'piolo™.'  iTaifllett  the  "riot"!  for'daja  in  wSot, 
bat  these  thlnjia  of  hentity  won't  itAf  with  mo.  Will  acme 
who  can  fii  them  ibow  nie  the  waj  F— Fiddlih. 
[33(B2.]-VtBwIn(t   Tran  Bit,— Will  Mr.   Blaokloek 

iirrnniiempnt  toF  Tiewin{{  a  tnnlit  with  common  uhro- 
irntio  flenoope  and  pleoe  ol  oard  P  1  tried  hot  failfd.- 

ri:!":^.]- SatlmatlnK  Power  of  FalliaK  Bodiei. 

[.■..I.  r  of  falling  bod  iaa  P  Bni  the  ram  ol  a  pile,driving 
<  >...  iiiiio  weighs  2owt.  and  laUi  fr«tl;  a  diitanee  ol  12^ 
.<  i:h  whntloroe  will  It  strike  the  bead  ot  the  pileP— 

1  raost,]— Eleotroplating  artraordinarT.— In  a 
rnxnt  nnmher  (1  Uirnk  Januarj)  of  Cuntlt'i   Fanilv 
llan<,rini,  mrntl'in  i>  in>A>  nf  K  new  method  of  dapoaltlng 
if  an  Indnotion  ooU  ihrongh 
depDalt 


metala  bj  pasAlDg  the  apai 
a  plBi«  ot  tha  metal,  plwed 
and  allowing  the  Tapour 

.jiuredlDbepUted.    Oani , ^ 

r.ir.r.nllcuDntheanhlectP— B.  Q.  L. 

rivww.l-BleaohinB  Human  Hair  by 
Pi'1-oztde  of  BydrOKea,— How  can  t  me 


jam  of 


Llde  of  hjdrj'gon  P  Ii  ethe: 
roiide  or  hjilrogen  P  If  po 
• ■-— 'itP— W.D, 


iHhiiilibegladt 

'I'lMHli.]- Plat«  QlBsa  Bleotrio  Uaohlni 
niiy  unekindlj  aiaLit  mo  by  glilng  inatmetioni  bow  ti 
l-'f:.m  tho  metnl  ipindlB  £nto  a  pUte-glau  alectrica 
ninchineP  1  hnva  had  a  ji-ieceof  plalfrglue  cut  Ibto  i 
uirt^lo  lllin.  hi  diameter,  and  hire  bored  a  )!□,  hole  in  I 
iD5B^]f,  from  iustmctlona  nt  from  The  E'Olirv  JitcjtA 
SIC,  lint  cannot  lueceed  in  taataning  the  pUte  and  epin^lli 
tni^ether  anSoiantlT  to  prevantthwr  oomlng  locne  wher 


pindle  on  whlsh  It  mta,  be  a^u 
t  1b  at  pnaent;  or  could  theapir'' 
ir  coBHMted  bj  anj  other  mean 
[33087.1- Making  Pure   3 


d'ol^nnd,  L 
wd  to  the  plale 


.bKTh9< 

Xort,'i"f-D*o™iB^f!™"'  "^°* 
[.l-SOSS.l-Llnfc  Motion. -WDnld_ any  reader  Kndlj 


The   Xiargeat  Circulation  of  any  Profeeiional 


pann,  (4  BttlBCllMUan 
II,  nMateUHkiai,  Og 
To  DeatrqrBlaekbaetieacFleBB,  Hun,  and 

IVO  rowon.  whith  1b  mM  in  Tin  B.11H  u.  and  U.rtob.oe 


PBOBLEU  CCCCKXVn.— Bt  A,  F, 


1.  Q  b>  g  B  3. 

B.  gtoQKtl.QBSor 

3.  QorPmalaaaocordiogly. 

NoncM  TO  ConBusponDrai 

1^  »}  Kt  iq'        S  ehecki' 
nirauf.- Toot  aolnUon  to  422  u  oorreet. 


AK8WXSS  TO  CORRESP0KDEHT& 


1.  Writa  on  one  aUaot  the  paper  OBlT,  and  put  da» 
ingatn  UbutiratiunaoniaparatopiacaaolpapB.  IM 
Utlea  to  qnerie*.  and  whan  aoiwaring  qnariei  pal  Hi 
aambanaa  wdaa  thatitlaaof  tktqaetbtowUAIte 
relir.    3.  Ho  aharga  ia  made  (or  ta—" — '  """ 


qneriaa,  or  tnlta*.  *.  Cmnmei«lal  l*iir».  or  imilaa,  w 
iwillo  are  not  ineartad.  G.  Noqaaatlon«^lulDradi» 
Uon  or  aalaBtila  Information  ia  auwarad  thnoik  Ite 
poat.    t.  Lattan  aant  to Hnreapandaata,  niid«  ««■■ 


A  Hint  to  Advertiaera. 


advertiali(  W 
and  iua» 


.  OoutiE.— B,  B,  8prctt.-0«>.  Hope.- H.  Bairwn- 
John  Hiok.— B,  B,  F,— W.  Wllaon,-L,  L,  D.-O.  B^ 
Qai,— Willorfon,— O.  Steward,  U.A.^AoataK,— ■* 


Old'Bot.— tt.  J.  JohnaoB,  -  Perfect  FUt-Hp^ 
Warry,— LeiohoBT.-  Bob.—  WIOMndanger, — OiM*i* 
Tangent  Amateur.- B.  W,  Purndt.— Alpha  IMw- 
L.  JT— Briokwan.— W,  K,  B.-C.  E,— Glatton.— ftfi* 
—FnnpaU.— Wilfred  8.  Bonlt-H.  P.  B.— J.B.ir, 
Uuii^benlH^r  —  F,  S>'rL'.-.HTit.  -  Jr"in^'.l'rcw>,il,—  Koaf 
Wark,-Bem.ra  UcKnirr.-F.  E,  C-O.  F.  H,- 
T.  K.  J.— Macatrirk  — J.  N,  D..  Tni  rocd,— H.  B.  "•— 
3.  Broekie.— O.  Bell,-K,  t.  P,— Perdu— tnto"- 
—         1   Ray.-J,  "•    "      '    " —  c^.__»   t 


iley  ,'7^™7^S-ri|^™;^2; 
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ARTICLES. 


B  FLYWHEEL  AHD  TREADLE. 

EPEBIHEHTAL  ABBAITaSMENTS. 
MQesUd  by  E.  T.  Scovell,  in  letter 
4379,  p.  270, 1  send  eketch  and  ex- 
OD  o£  tie  plan  adopted  (or  my  own 
nents,  ana  trust  tnat,  although  it 
G  maj  not  sapplj  e,  pattern  that  can 
:t]y  copied  in  any  pavticular  case,  it 
et  enggeat  Bome  notion  capable  of 
practi<»il  form.  It  will  be  seen  that 
,  not  entail  even  the  mark  of  a  single 
on  any  of  the  original  fittinga ;  and 
:,her  pair  of  centre  screws  are  lued 
3  ei-tempore  fixture,  a  few  minutes 
iffice  to  knock  out  or  replace  the 

fittings,  and  to  bong  it  on  the  old 
'  centres  at  pleasure.  The  great 
age  of  this  is  that  it  puts  an  end  to 
>urk  and  those  deluetve  attractions 
ire  so  apt  to  hang  abont  imagined 
emeuts  m  mere  experimental  trials. 
.here  be  an  automatic  feed,  tbe  same 
ind  rat«  of  cat  can  always  be  posi- 
Dsured  with  the  same  tool,  and  on 
le  work ;  and  any  imagined  advan- 
LQ  be  at  once  put  to  tbe  test  hj 

all  else  the  same,  and  testing  with 
kdlc  first  in  one  position  and  t£eii  in 

1  gives  side  elevation,  and  plan  pro- 
Jiercfrom,  of  adjustable  filing  for 
of  rockin^-bar,  G.  This  was 
id  by  clamping  to  each  standard 
jrt  pieces  of  wood,  A'  and  A',  b^ 
g  bolts.  In  this  way  a  little  contn> 
x>  suit  any  particnlu"  standard,  may 
e  to  give  very  wide  range  of  adjnst- 
)r  the  centres.  One  piece  of  wood, 
itbelongenongb  to  carr^  the  centre, 
,  of  course,  be  put  on  either  side  of 
jidard,  as  cireumstanceB  dictate ; 
er  piece.  A',  need  only  be  long 
to  fumisb  aclampfor  thestandaril 
up  tbe  treadle,  remove  the  pitmen, 
tbe  alots  in  treadle  as  mortices  for 
f  strong  vrood,  as  shown  at  D'  and 
highest  and  lowest  positions  of  tbe 
<  oscillation  in  Pig.  1).  An  enlarged 
this,  in  side  elevation  and  plan,  is 
1  Fig.  2.  These  pieces  of  wood, 
ored,  as  shown  at  E  (or  wberererit 
desired  for  experiment),  to  take  a 
'.  as  shown  in  Fig.  2.  By  shifting 
ile  to  either  side  of  its  old  position 
n  the  slots  were  immediately  under 
ks)  by  means  of  the  centre  screws  of 
shaft,  the  rod.  F  F,  will  sopply  the 
y  piTOt  (as  at  1  and  2  on  F  F)  for  the 
>re  pitmen.  These  can  be  made 
>rt  pieces  of  suitable  chain,  having 
md  an  S  book  (or  a  split  link,  anch 
ed  for  mending  cart  chains,  and 
t  side  of  chain  in  Fig.  3),  to  hook 
M  made  of  strong  brass  nire  (say 
rage).  One  of  these  loops  acts  as 
for  the  crank  pin ;  while  the  other 
ca  in  Fig,  3),  pivots  (so  to  speak) 
)d.  F  F.  If  a  little  care  be  taken 
each  pair  of  loops  for  each  pitman 
e  length,  then  each  link  of  the 
11  topply  a  ready  and  simple  way  ol 
taiin^  or  shortening  the  ex -tempore 
o  nut  any  particular  experiment. 
«  to  Fig.  1  will  show  that  the  vir- 
MqiMnc«  of  lowering  the  pivot  to 
S  (in  the  piece  of  wood,  D),  is  to 
aa^nlarTalne.O  C  G,  to  tbe  oscil- 
tXVSL-HO.  688. 


lation  of  the  old  straight  treadle;  although 
the  floor  wonld  make  it  impossible  to  use 
tbe  simple  straight  treadle  in  this  way. 
Thus,  in  analysing  or  recording  any  results 
on  paper,  it  is  quite  unnecessary  to  consider 
the  floor  at  all,  except  so  far  as  concerns 
the  ImDett  point  of  tbe  pirot  of  tbe  pitman ; 
and,  in  devising  a  permanent  form  of  treadle 
after  the  best  experimental  results  have 
been  secured,  it  is  only  necessary  to  take 
care  that  the  lines  of  the  treadle  cover  the 


in  Fig.  3  in  the  paper  on  this  subject. 
No.  III.,  the  line  of  treadle  must  cover 
B,  F*,  and  D.  In  experimenting,  the  /eel 
of  tbe  footboard  under  to  the  foot  must  not 
be  judE;ed  of  unless  the  footboard  bos  been 
suitably  packed,  as  suggested  at  the  lowest 
point  in  Fig.  1  licrewiUi.  The  begt-looking 
form  for  treadle  would  undoubtedly  be  the 
arc  of  a  circle  sweeping  through  tne  three 
points  just  named. 


I  will  only  add  that  every  day's  practice 
Bicce  the  alteration  of  my  own  treadle, 
convinces  me  more  and  more  of  its  advan- 
tage in  gain  of  power  and  comfort  of  tread. 
But  in  this  case — as  in  so  many  others — it 
can  only  be  a  mere  chance  if  any  one  suc- 
ceeds who  does  not  care  to  take  the  trouble 
of  mastering  the  principles  which  tbe  pat- 
tern is  intended  to  carry  out. 

D.  H.  a. 


AUho  gh  the  above  arrangement  is  spe- 
cially Buitable  for  a  case  like  my  own,  where 
the  flywheel  shaft  is  double- cranked,  a  very 
little  contrivance  would  make  the  same 
system  applicable  to  a  single  crank. 

I  would  remind  any  one  disposed  to  try 
the  experiment,  that  its  success  depends  on 
two  points — the  correct  adjustment  of  the 
counterpoise,  as  explained  in  Fig.  2,  in 
paper  No.  II.  on  this  subject ;  and  the  best 
adjnatment  of  the  rocking  centres  for 
securing  the  best  relations  between  crank, 
link,  and  treadle,  for  the  down  stroke,  with- 
out making  any  part  of  the  retnm  lift 
sharper  than  54°  with  the  treadle.  It  may 
be  well  to  say  that  the  power  of  sustaining 
an  even  motion  of  tbe  mandrel  under  an  ex- 
tremely tlow  tread  is  a  far  better  test  of  the 
excellence  of  flywheel  and  treadle  arrange- 
ment tjian  the  number  of  revolutions  the 
wheel  vrill  make  after  tbe  action  of  tbe  foot 
baa  ceased. 


THE  STEAK  ENGINE.- 

IF  we  agree  with  Mr.  Ri^g.that  the  older 
class  of  booka  dealing  with  the  steam- 
engine  are  in  many  cases  unreliable,  we 
must,  at  least,  acknowledge  that  within  tbe 
past  few  years  several  works  hare  been 
nublished  tnat  treatthe  subject  exhaustively, 
loth  from  a  theoretical  and  practical  point 
if  view.  It  is  unquestionably  true,  so  far 
s  our  present  knowledge  enables  us  to 
form  an  opinion,  that  a  steam-engine, 
scientifically  designed  and  accurately  con- 
structed, may  be  defined  as  the  best 
mechanical  arrangement  yet  invented  for 
the  conversion  of  heat  into  work,  and  it 
may  be,  as  Mr.  Rigg  suggests,  that  so  far 


from  having  reached  the  limit  of  impr 
ment,   there  is   every  justification  toi 


be- 
lieving that  ample  Bcope  still  remains  for  fur- 
ther (^vancea ;  but  we  are  afraid  that  bis 
practical  treatise  is  scarcely  the  work  re- 
quired to  assist  in  the  further  advances.  To 
do  the  author  justice,  he  does  not  put  his 
work  forward  as  one  calculated  to  l^d  to  a 
revolution  in  the  modem  practice  of  engi- 
neering, but,  as  its  title  implies,  as  a  prac- 
tical treatise  for  tie  use  of  makers  and 
others  interested  in  tbe  construction  of  the 
steam-engine  iji  ita  beat  form.  Regarded 
in  this  light,  it  is  one  of  the  most  useful 
treatises  on  tbe  steam-engine  published, 
and  its  well-printed  and  excellently  illus- 
trated pages  will  doubtless  be  frequently 
studied  by  designers  and  consti'nctors. 
The  volume  is  exclusively  devoted  to  tbe 
oonsido^tion  of  the  various  forms  of  sta- 
tionary  or  fixed  engines ;  though  some 
details,  found  valuable  in  locomotive  and 
marine  engineering,  find  an  appropriate 
place  in  its  pages.  Mr.  Bigg,  indeed,  has 
stmck  a  happy  mean  between  too  much 
theory  and  too  much  practice,  and  has  pro- 
duced a  work  which,  whilo  attracting  thn 
engineer  by  ita  practical  character,  will 
compel  him  nnconacionsly  to  absorb  just 
that  amount  of  theory  which  will  prevent 
him  from  wandering  aimlessly  in  tbe  wrong 
direction.  The  first  chapter  deals  with 
units  of  measurement,  and  we  have  a  re- 
production of  the  <dd  objections  to  the  use 
of  the  metre,  baaed  on  the  fact  that  it  is  it- 
self incorrect  as  a  standard,  as  if  tbe  engi- 
neer ever  tn>nbled  himself  with  the  origin 
of  his  unit  of  measure.  What  is  required 
is  a  unit  which  facilitates  calculation  and 
measuring,  and  it  is  immaterial  whether  it 
is  called  an  inch  or  a  metre,  is  or  is  not  a 
tmeone-ten-millionthpartofaquadraiitof  a 
certain  meridian,  so  long  as  it  can  be  easily 
verified  and  reproduced  when  desired.  Mr. 
Rigg  acknowled([eBthatit  is  advantageous  ta 
use  decimal  divisions  for  some  purposes  of 
caJcnlation,  and  considers  that  the  existing 
duodecimal  arrangement  possesses  many 
advantages  for  practical  use.  It  is  difficult 
to  discover  what  advantages  belong  to  the  . 
duodecimal  syatem  which  do  not  also  ap- 
pertain to  the  decimal,  but  so  long  as 
practical  men  are  contented  to  talk  of  a 
half  and  a  64th.  three- qnarters  bare,  and  a 
quarter  full,  we  can  only  hope  for  a  better 
order  of  things  when  Sir  Joseph  Whit- 
worth's  measuring  machines  become  more 
engineering  shops.    It  is  a 
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matter  of  very  little  importance  whether  the 
nnit  is  an  inch  or  a  metre,  so  long  as  tbe 
accuracy  which  decimals  do  bo  mnch  in 
practice  to  aooure  is  attained.  The  second 
chapter  is  a  brief  accouitt  of  what  is  meant 
by  the  terms  matter,  force,  and  motion,  and 
contains  a  oonoise  expianation  of  the  term 
horse-power,  whioh,  so  far  as  engineers  are 
concerned,  ii  known  only  as  indicated  and 
effective — nominul  being  a  trade  term  mean- 
ing anything  that  the  gurchaaer  or  seller 
likee.  Mr.  Bigg  says  it  is  a  term  giving  an 
approximate  idea  of  the  diameter  of  an 
engine  cylinder — an  idea  whioh  would  be 
maoh  better  conveyed  by  a  definite  state- 
ment in  inohea.  9e  hae  taken  the  trouble 
to  find  out  what  it  meant  approximately  as 
applied  to  small  high-pressure  engines  as 
found  in  commerce,  and  arrived  at  an 
average  of  10  circular  inches  for  each 
nominal  horse- power.  Thus,a  JO-in.cjlinder 
is  10  nominal  horse-power,  al3-in.  14  nomi- 
nal horse-power— the  real  or  effective  horse- 
power depending  on  the  speed  of  pieton, 
the  average  prcsanre  of  eteam,  and,  to  a 
certain  extent,  on  the  character  of  the  work- 
manship. The  chapter  concludes  with  an 
original  method  of  calculating  "centrifugal 
force,"  and  then  we  are  introduced  to  the 
practical  part  of  the  work  by  a  description 
of  the  honiontal  engine.  Of  this  type  r. 
Ri^g  says  that  it  has  had  to  encounter  many 
prejodices  which  still  cling  to  the  minds  of 
aome  ennneers ;  bat  the  long  experience  of 
its  usefwneas  and  dnrability,  especially  in 
the  case  of  locomotives,  ought  at  the  pre- 
sent time  to  sooare  for  it  an  unimpeachable 
good  name.  It  mnst  be  remembered,  how- 
ever, that  the  horizontal  type  is  the  only 
one  really  adapted  to  the  locomotive,  and  is, 
in  that  oaaa,  always  well  and  carefully  made, 
whereas  its  bad  repntation  has  b««n  earned 
by  those  varieties  which  have  been  treated 
simply  as  artiole*  for  sale.  Ur.  Bigg  then 
describes  in  detail  a  10-inch  horizontal 
engine  of  good  design,  suitable  for  the 
wants  of  the  aven^  steam  user,  the  draw- 
ings of  the  parts  being  on  such  a  soale  and 
80  complete  in  themselves  that  a  workman 
conld  easily  construct  an  engine  by  their 
aid  and  the  description  supplied  in  the  text 
Several  varieties  of  horizontal  engines 
having  hewt  described,  Mr.  Bigg  devotee  a 
chapter  to  the  cylinder,  piston,  and  piston- 
rod,  in  which  he  deecribes  the  method  of 
costing  and  the  beet  mixture  of  metal  for 
the  pnrpOM.  In  preparing  the  patterns  for 
the  cyhnder  many  points  have  to  be  con- 
sidered. Th^  are  toe  usual  allowances  for 
contraction  and  for  turning  off,  and  care 
must  be  taken  to  so  distribute  the  metal 
to  obtain  a  sound  casting  when  cool ;  I 
over  and  beyond  these,  the  presBure  of 
steam  and  the  speed  at  which  the  engine  ie 
to  work  are  poiats  which  the  careful  engi- 
neer stndiea  in  designii^  the  cylinder. 
Into  a  cotiaidenition  of  all  these  details 
for  all  parta  of  an  engine  Mr.  Bigg  takes 
hia  readers — even  the  size  and  shape  of  a 
boltreoeiving  their  share  of  attention.  The 
slide-valve,  an  important  portion  of  any 
ateam-engine,  and  one  that  many  makers, 
we  are  afraid,  do  not  thoronghly  understand, 
occupies  a  oonaideralile  number  of  p^es, 
and  IS  taUr  treated  by  Mr.  Bigg  in  » theo- 
reUcal  amd  ptaotioal  manner,  the  Qoastrno' 
tion  of  various  forms  of  slide-valve  being 
shown  in  the  plates.  These  ohapters  are 
fnll  of  information  of  much  value  to  the 
engineer,  for  the  slide-valve  is  one  of  the 
most  important  points  to  be  considered 
designing  an  engine,  and  the  author  goes 
very  thoroughly  into  the  practioal  part  of 
the  work,  noting  even  such  minor  details  as 
the  following: — "A  curious  circumstance 
connected  withelide-valveahaBbeennoticed 
— namely,  that  where  both  valve  and  cylinder 
arc  cast  out  of  the  same  ladle,  they  wear 
together  more  satisfactorily  than  when  dis- 
similar either  in  com;>osition  or  hai'dness; 
and,  as  verj  little  management  is  necessary 


to  cast  both  valve  and  cylinder  of  the  same 
kind  of  metal,  so  easy  an  improvement 
deserves    general  reci^nitiou  in  ordinary 

liractice,"  But  the  old- fashioned  un- 
balanced slide. valve  must  give  place  to  the 
proved  form  —  the  Corliss — if  nothing 
better  is  devised.  Mr.  Bigg  gives  the  cal- 
culations in  full  by  which  it  was  fonnd  that 
;r  required  to  move  a  slide-valve 
of  tfie  ordinary  locomotive  type  was  from 
fourth  to  one-third  of  the  iiressnre  ex- 
d  on  the  back  of  the  valve  by  the  steam. 
A  consideration  of  that  fact  will  lead  to  the 
conclusion  that  the  face  of  the  valve  and 
its  seat  mast  be  as  smooth  and  true  as  pos- 
sible, of  the  hardest  metal,  and  be  also  kept 
well  lubricated.  The  necessity  for  large 
surfaces  becomes  obvious  from  a  considera- 
tion of  the  enormous  pressures  on,  say,  a 
locomotive  slide-valve — not,  of  course,  with 
■w  to  reduce  the  friction,  but  to  expose 
sufficient  ai'ca  of  metal  to  withstand  the 
.  . ._  . .  and  the  rapid  motion  of  the  valve. 
Mr.  Rigg  gives  illustrations  of  several 
forms  of  balanced  valve,  together  with 
descriptions  and  the  results  of  the  experi- 
ments made  to  determine  the  power  absorbed 
.  moving  the  valve. 

Passing  over  connecting-rods  and  crank- 
pins,  fly-whecla,  governors,  condensers,  and 
the  otijer  portions  of  a  stetvm-engine,  ~" 
reach  the  chapter  in  which  Mr.  Bigg 
describes  the  indicator,  and  explains  the 
use  of  indicator  diagrams.  Here  we  have  a 
number  of  engravmgs  of  good  and  bad 
diagrams  accompanied  by  descriiitive  letter- 
press,  explaining  the  cause  of  the  wasteful 
ise  of  steam  and  the  manner  in  which  a 
■emedy  was  applied.  Where  Mr.  Rizg 
confines  himself  to  the  practical  part  of  thi 
work  he  gives  good  advice,  but  when,  in  thi 
few  remarks  he  makes  about  the  compound 
engine,  he  leaves  practice  for  theory,  he  ' 
an  unsafe  guide-  If  an  engine  runs  at  a 
slow  speed,  be  tells  us,  and  expands  its 
steam  to  the  full  extent  in  one  cylinder, 
then  the  rate  of  the  expansion  cannot  be 
very  high  without  causing  great  irregulari- 
ties in  the  driving  power— a  sentence  not 
remarkable  for  perspicacity,  hut  the  mean- 
ing of  which  is  tolerably  plain.  In  the 
compound  engine  such  irregularities  are 
retained  within  such  limits  as  to  he  under 
itrol  of  an  ordinary  fly-wheeL  On 
the  other  hand,  says  Mr.  Bigg  (without 
indicating  which  hand  went  first),  if  steam 
ie  expanded  in  only  one  cylinder  to  any 
great  extent,  then  a  hi^h  speed  is  essential 
to  modify  the  irregularities  ;  and  it  would 
appear  that  economy  vriil  be  sought  in  thi» 
direction  rather  than  in  a  further  develop, 
ment  of  the  compound  engine-  On  another 
page  Mr.  Rigg  says,  "it  still  remains  to  be 
seen  whether  an  engine  with  a  singli 
cylinder,  properly  proportioned  iu  all  its 
parts,  is  not  equal  to  the  compound  system  , 
m  economy,  as  it  is  undoubtedly  superior 
to  that  system  in  simplicity."  On  yet 
another  page  we  find,  "  whether  in  con- 
structing new  engines  the  compound  system 
is  equaQy  advantaf^eons  or  not  remains 
still  a  question  in  dispute  among  the  most 
eminent  engineers,  and  no  oonclnsive  expe~ 
riments  have  ever  been  made  to  decide  this 
important  question  upon  its  merits."  All 
these  sentences  appear  in  a  work  in  which 
we  can  find  not  a  word  about  the  Lii^uefac- 
tion  of  steam  and  loss  of  heat  in  the 
evlinder,  although  we  are  told  that  "  pure 
tneory  is  apt  to  run  to  dangerous  ex- 
tremes unless  restrained  and  governed  by 
the  sound  dictates  of  practical  expe- 
diency." There  are  two  uses  of  the  word 
"theory,"  common  in  English:  the  one  i^ 
opposed  to  practice  and  the  other  is  opposed 
to  hypothesis ;  in  which  sense  does  Mr.  Bigg 
use"  pure  theory  P" — scarcely  as  opposed  to 
i  practice,  because  all  his  practice  is  founded 
on  theory.  Aa  a  practical  treatise  for  the? 
use  of  the  maker  of  engines,  this  work,  with 
'its  200  diagranu  and  its  9S  lithographed 


plates,  containing  some  hundreds  of  draw> 
ings,  should  find  an  appropriate  place  on 
the  shelves  of  his  library,  but  the  stu^nt 
^nd  the  inventor  will  scarcely  obtain  much 
liclp  from  its  pages  in  evolving  the  steam- 
isngine  of  the  future. 

Happily,  from  the  same  publishers  we 
have  a  work  by  Mr.  J.  C.  Qraham,  which 
forms  an  excellent  supplement  to  the  prac- 
tical treatise  of  Mr.  Rigg,  for  in  the  "  Me- 
mentarr  Treatise  on  Steam  "  we  have  net 
m  much  as  a  picture  of  an  engine,  although 
there  is  an  illustration  of  an  indicator  ud 
yeveral  diagrams.  Mr.  Graham's  purpoae 
isto provide  those  who  are  be^pnning  their 
studies  in  connection  with  engines,  with  u 
iLccount  of  the  uses  of  the  indicator  card, 
{Lccompanied  by  chapters  on  strains  on  the 
Axle,  on  fuel,  consumption  of  steam,  and  oa 
gases  and  vapours-  Under  the  head  of  fuel, 
however,  the  import:int  questions  of  expui- 
nion,  loss  of  beat  in  the  cylinder,  jacketing, 
superheating,  Jtc.,  are  well  discussed,  the 
Author  consulting,  for  that  part  of  hie  book 
which  treats  of  the  steam-engine  as  a  mewi 
of  converting  heat  into  work,  the  treatises 
af  Regnault,  Tyndall,  Clerk-Maxwell,  and 
rtthers.  His  work  is  an  excellent  exporitioo 
ii  the  theory,  as  Mr.  Bigg's  is  of  the 
practice,  of  steam  engineering. 


THE    ORQAN:    A    COKPBKHKHStVI 

TREATISE  ON  ITS  HAITIJFACIVEI, 

FROCUBAL,  AND  L00aiC£KI* 

Bt  Johk  Watsom  Wabmui, 

Amiaat*  Bf  Iki  CaUtf  ej  Or^nitl*,  Lnitm, 

PART    I.-GEHERAL    TREATMEHT  IS 

MANUFACTURE. 
a.  "TT  is  ueceaeary  to  observe,  however,  that 

-L  there  are  many  cases  in  which  the  betcm- 
mentioued  ratio  is  both  exceeded  and  falUa 
ihortof-  In  theOrgau,  intheB.C-Cathedrsltf 
St.  Mar;,  NewcagtIe-on-Tjne,  the  BeaervoiiM- 
lupies  almost  the  entire  base  of  the  Inatciunnt: 
luch  a  magnitude  is,  however,  unnecsMHy; 
uid  care  should  be  exercised  in  all  cases  wbm 
it  is  desired  to  make  the  most  of  the  fonditt 
command,  to  keep  the  Beeervoir — if  really  da^ 
ible— within  reaaonabla  limits,  as  ***""—*■■§ 
both  money  and  ipoM.  In  the  Newcastle  Otgta 
there  was  no  strict  necessity  for  a  Beeervoii  st 
ill,  none  of  the  Soundboards  being  far  fiM 
Base-line. 

r.  I  have  divided  B«eervoin  into  faton—dian 
ind  Auxiliary ;  the  first  are  those  in  which  ths 
whole  of  the  wind  supplied  by  a  Bellows  psMSI 
through  the  Beeervoir  i  the  secondare  thowin 
•rhich  the  Bellows  has,  iu  addition  to  the  cob* 
monication  with  the  Beeervoir,  a  Trnok  litiA 
supplies  BO me  otherportion  of  the  Organ  (sstta 
PedaJe  or  I^eumatic,  or  both)  dir^  lah^ 
mediariea  are  further  divided  into  Port  aal 
Wholt,  the  latter  being  when  the  wbc^  of  tka 
wind,  used  in  the  entire  Organ  first  psMi 
through  the  Besecvoir. 

8.  Where  an  Or^an  peesesses  two  Buusrwif^ 

le  mav,  it  desired  to  save  spaoe  to  nttemM^ 
the  other,  the  inner,  of  o        -  '^- 


each  other.    This  arrangement  is 
mendtd. 

t  One  chief  object  with  whioh  R 

genetall;  iutroduoed  into  an  Instnunsnt  (alh« 
offices  will  be  gone  into  presently)  is  that  rf 
steadjing  the  Blowing.  ItwiUbsobTieattat 
when  the  actual  supply  to  the  Windchtst  tna 
the  Reservoir  ia  cut  off  from  the  Peed  bvTalTN 
through  which  the  wind  from  the  Fnoaiy 
Feeding  Beserroir  is  admitted,  aa  it  *««■  H 
driblets,  that  the  effect  of  any  jerk  or  mutodU 
nesa  imparted  to  the  Utt«r  will  be  noA 
weakened,  if  not  altogether  deetrayed,  hefiM 
it  ultimately  reaches  the  Pipe;  and  thw  it  )■ 
undeniable  that  the  presence  ol  aBwirvoirat 
thii  kind  is  in  fact  a  safeguard  againat  waitiilf 
supply. 

n.  And  if  the  task  of  Uowiag  an  Orguto 
manual  labour  were  such  as  to  demand  nM 
skill  and  piactice  befcne  it  eonU  be  pcopc^ 
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peifoctutd,  instead  of  being  Bomctbinf;  vhith  ' 
hmj  be  tauK^t  to  and  gmtipfd  tli»ruu|,'h]y  in 
three  minuCiiij  by  Rny  oniiautily  mtelli^eul  lull.  ' 
there  would  be  uiucb  ti>  be  said  in  f.iiuur  of  the  | 
use  of  the  Whole  Inlermcdia/ji  KuaerTuii :  but  I 
facts  bein^iie  (be;  are,  il  hUI  be  obvioua  tbut 
in  the  Tuat  majurit;  of  caaea  there  id  for  tliaui 
ninplf  no  pniutiual  need  at  lUl ;  nnd  thera 
ue  at  this  mnmeat,  aciktleriKl  tbrougliout,  the 
coimtry,  an  enoruioua  nuiuber  of  Oiguoa,  gome  ' 
of  them  of  cunaiderable  time,  without  tbe  i 
■lightest  provisioa  of  tbis  kind  whatever.  I 
Among  these  ma;  be  evlected  at  hip-baznrd 
the  Instrumants  in  Quebec  Cathedral  (UeiiD<;.  { 
ton),  Leoniiniitec  i>riorf  Cliurvb  (Saetzler,  , 
bclieTed).  and  Sc.  Albon'u  i.bl>H;  (Hill) :  tlieau  , 
tn  all  threo-HanuaL  organa.  tbe  last  having  3H 
Sonniling^Stops,  includinK  5  on  tbe  Pedale.  Of 
two-Manoal  inatruoienta,  a  goud  examiile  is 
hunished  bj  tbe  Epiacopul  Obureh,  IloddeBdon, 
Herts  (Willis).  19  Suumling-Stops.  The  wind 
nppl7  in  the  hut  two  IiiHtrumunta  is  aimpl; 
parfeot,  with  onlj  averuite  bluwing ;  in  thu 
Meaad  named  the  want  ot  Concu?Binn-bellawa 
OBoavoiia,  Bit  tiuies,  a  slight  tremulouiiness. 
At  this  point  see  IG,  m. 

T.  It  will  thus,  I  think,  be  fully  demonstrated 
ftst  KeseiToira  on  the  St.  Murk's  scale  are 
MtiSn  the  ordinal?  course  of  things,  necessary ; 
•od  I  miut  moat  atrongl;  adviae  that  in  all 
cues,  except  where  room  and  funda  are  really 
plentifol,  to  avoid  them,  except  aa  will  be  pio. 
Kntlj  be  indicated  :  it  must  not  he  forgotten 
Uiat  eves  were  Manual  Blowing  unreliable, 
thve  are  at  least  two  machine- motors  to  which, 
if  of  proper  constmction,  unateadinees  of  stroke 
ii  nmplj  impoaaible.  {Hit  Gas  and  Hydraulic 
HoTOBS,  16,  J.  and  18,  t.) 

W,  One  of  the  moat  marked  instances  of 
tin|ilo;ment  of  an  Intormediary  Ueservoir  is 
toniished  in  an  Organ  lately  erected  by  one 
■lio>  although  his  nime  hds  not  been  before 
Ihepuhlio  many  years,  seems  to  think  himself 
■Intdy  qualified  for  Icuturing  and  laying  down 
the  law  to  tbe  Organ- building  profeaaion  at 
luge.  The  Sounding  size  of  tbis  Inatruuicnt 
ii  onlj  3Z  Stopa,  ao  that  on  the  score  of  volume 
jtcan  lay  no  claim  to  specinl  treatment ;  there 
m  two  Bellows,  one  to  Pedale,  and  one  to 
whole  of  Manual  work ;  theae  (each  having 
Horiiontal  Double-action  Feeders)  occupy  the 
Me  winga ;  in  tbe  centre^ — taking  up,  in  fact, 
tba  who&  central  apace — is  a  Beaervoir,  with 
the  nvnal  Antomatic  Trapa  or  Values,  and  of 
■fident  Bice  to  supply  the  whole  Uannal  work. 
There  can  be  no  question  that  in  this  particular 
aae  the  preerace  of  the  Beservoir  ia  raally 
■wetewnry,  mdinetly  unfair,  comparativtly 
i^tetiv*,  and  fOuitly  mUchUiious, 

X.  It  la  really  tumtcenary  because,  as  has 
tan  iMa,  perfect  praciic&l  ate«diness  can  with 
Mse  be  obtained  without  it;  but  thia  is  not 
an— it  llie  objeot  he  ateadineas,  how  ia  it  that 
tt*  Pedal*  is  not  made  to  participate  P  Are 
Male  Orgvn  blowiste  free  from  those  weak. 
asHae  of  hamanitf  to  which  it  ia  presumed 
IbntMl  Orgut  operator*  are  liable,  or  is  the 
■dden  draught  upon  the  wind  to  ^  less 
(wed  when  made  by  two  large  Fallots,  each 
wpiited  to  supply  five  heavy  Pipea,  than  by 
ft*  aveiaga demand  ot  the  comparatively  light 
Stopsof  the  Manuals?  It  will  be  aaid  thePed. 
WIS  not  included  tor  fear  of  disturbing  the 
Xaanal  speech,  hut  thia  has  already  been 
Aown  to  be  fallacious  (i«  12,  q.  to  13,  a.), 
thoogfa,  M  is  here  seen,  there  are  builders  who 
kave  so  Imi  failed  to  realiae  that  it  ia  ao.  Tbe 
iMt  is,  itaceato  paaaages  in  a  huge  Fedalo  du 
"drop,"  and  consequently  jar  the  Uecciver 
my  considerably  unless  Ujucuasion-beUows  be 
yrarided  i  but  as  these  are,  according  to  the 
idnted  otitiqne,  repudiated  in  this  Instrument, 
a  neood  Keservoir,  became  in  it,  if  u  necvebity 
tt  Maanai,  undoubtedly  to  Pudale  bIho.  It 
■art  be  Uvnein  mindthat  all  tbe  Wind-trunks 
ia  Uiia  Organ  are  short,  except  one  to  halt  the 
Pedale. 

J.  It  ia  indirectly  un/oir  becauae  it  introdooes 
■a  expensive  appliance  which  does  not  add  one 
tola  to  thareal  elfectiveneas  ot  the  laBtriiment. 
lie  MKpptj  of  wind  to  an  Organ  is,  as  haa  been 
abeady  gone  into  (aae  4,  r  to  w),  in  the  square 
eoBteutwita  Acder-sur/ac;,  nnd  an;  talk  of  the 
»of  the  K«KruDir  or  Aiceiuer,  or  of 
aabkal  capacity,  is  in  this  view  quite 
tb»  VMHk,  and  rarely,  indeed,  i&doJged 


in  by  any  renlly  ocqiminted  with  the  stni'tture 
of  the  iDslrument;  hence  fuch  an  Ortfan  as 
thn  one  of  wliiiih  ne  are  tpenkin;;  might  have  n 
li*-servoir  ns  wide  as  the  entire  Church,  iind  jet, 
owing  to  the  nnrr(.wne?a  or  Hlinlh>wni.'!ui  of  the 
Case-wings,  he  ri.-ally  nhort- winded. 

(,  (It  mmt,  ot  course,  he  unde^tood  that  no 
intenlinnal  unliimexn  ia  here  imputed  to  the 
liuilder — the  Keservoir  had  to  be  paid  tor  by 
him — only  that,  oa  profiCs  are  colcuhitcd  on  the 
percentage  of  aum  total,  it  ia  necessary  to  point 
theae  malt  era  out,  for  otherwise  other  uiiikcrs 
m:iy  lie  under  the  imputation  of  evtlijifr  in  thi<ir 
crmlracts,  or  other  meanncaa  ;  or  hid  ciiHslrai:. 
tion.) 

[15.  a.]  It  is  comparatively  dt/eetive  becnu'o 
1  Keservoir,  however  carefully  adjusfed,  van 
never  have  the  sensitiveneas  ot  the  Concu^sion- 
bullowa.  Thn4,  puppone  a  heavy  stuccaCo  chord 
put  down  in  the  Bass  while  the  right  hand  hold* 
on,  the  sudden  deoiand  will  ohvioualy  cause  a 
dmught  on  the  Cheat ;  there  being  no  Concua- 
hion-bellows  to  coUapae  and  supply  it,  it  is 
thrown  upon  the  Keservoir,  which  is,  of  course, 
free  to  the  Chest;  the  Reservoir  con ai-queutly 
drops,  and  aupposinf  it  full,  and  tlic  Valves  all 
but  cloaed  (thU  wUL  be  uiiiallv  the  case,  see  14, 
o),  this  dnipping  will  neceaaarily  open  the 
Viilvea  a  little  more,  and  the  pri'snure  be  re- 
stored, but  in  tbe  meantime  the  jeric  hat  laken 
plact,  and  the  apeech  of  the  right-hand  chord 
been  disturbed ;  the  counter-preaaure  cannot 
make  itself  felt  in  a  moment,  and  it  is  juat  here 
that  the  Con cusaion- bellows  is  ao  valuable  i 
properly  poiaed  and  placed,  and  too  lijrlit  to 
poaaeaa  appreciable  inertia  or  momeHJiiiit,  it 
movea  and  compenaatea  at  tbe  Bli>>hti^t  jir. 
The  Keservoir  can  never  posacss  this  extrrtine 
delicacy,  and  thus,  though,  as  already  said,  n 
aafeguard  against  cireleaa  blowing:,  it  can  onU- 
miliflate  the  draughts  upon  the  Chral  (■niiufd 
by  the  audden  putting  down  of  a  loud  alUL'>:;ito 

b.  It  is  possibly  miichitaous  becauae  it  here 
takes  up  valuable  room  on  thefloor,  and  beneath 
and  at  back  of  tho  Ciaviers  ia  the  Touch-antion. 
To  get  at  this  mechanism  from  within  the  Orgnn 
ia  a  most  imperative  necessity  ;  the  want  of  aucii 
ecceaa  converts,  in  numberless  raaea,  the  cost  of 
a  trilliog  repair  from  ahillingd  into  pounds  :  and 
wherever  the  requisite  spni'e  is  (aa  in  this  in- 
stance) procurable  it  ahould  mo^t  unquestion- 
ably be  left  open,  for  even  were  tbe  advantagea 
of  the  Beservoir  really  palpable  to  a  consider- 
able eitent  they  might  easily,  in  many  caaea, 
be  outweighed  by  this  neceaaity  of  acceaaibility. 
In  thia  Oi^n  the  presence  of  the  Pedals  Octave- 
coupler  renders  free  access  to  the  Pedale  action, 
which  ia  most  interfered  with  by  the  Bellows, 
particularly  eaaantial. 

C.  It  will,  perhaps,  he  said  that  these  disad- 
vantage* exiat  in  all  Beaervoired  Inatmmenta, 
and  that  it  is  unfair  to  single  oat  any  particular 
one  for  strong  criticism  ;  this  is  true  in  the 
abstract,  hut  there  are  here  special  reasiins, — 
the  position  taken  up  by  the  builder  of  thia 
Organ  ia  positively  amusing  in  its  loftiness,  and 
the  Instrument  itaelf  has  been  the  subject  ot 
eulogia  ot  the  most  extravagant  charncter, 
Uigh  pretensions  and  asaertiona  demand  a  cor- 
responding aeverity  in  examination ;  the  vast 
majority  of  Organ  purchasera  know  nothing 
whatever — at  leaat  structurally — about  the  In- 
atrumenta  they  buy,  and  it  is  only  juat  to 
Buitdera  who  are  not  quite  Buch  accompliahed 
performers  On  the  Trumpet  that  all  clnims  of 
an  eice[)tionally  high  character  should  he  in- 
vestigated with  proportionate  care- 
It  is  difficult  to  find  worda  of  cenaure  atrong' 
enough  for  those  who,  either  through  ignorunte 
or  rapacity,  introduce  into  the  Instrument  an 
appliance  of  a  costly  and  cumbering  character, 
and  Bui:h  too,  as  in  the  present  instance,  dis- 
places something  of  acknowledged  iieceaaity  ; 
and  not  content  with  thia,  vaunt  (or  allow  to  he 
vaunted)  the  contrivance  aa  not  only  new  end 
original,  hut  as  a  matter  of  the  highest  impor- 
tance, the  truth  being  that  it  ia  ouc  perfectly 
well  known  to  the  great  majority  of  their 
fellow-builders,  and  omitted  by  them  only  from 
economical  or  conscientious  reason  a.  The 
leaving  outof  the  Concussion -bellows  from  the 
Organ  in  question  wss  a  grave  aud  moat  unjus- 
tiflahle  error,  whether  the  consequence  of 
ignorance  or  conceit,  and  the  assertion— made 
in  a  very  elaborate  criticism  ot  it  nbkb  k^ 


penTcd  in  a  well-known  mechanical  j'lumal — 
that  the  preaence  ot  tbe  liescrvuir  here  rcn- 
derfd  the  expedient  unnecessary,  is  an  un- 
founded and  moat  flagrant  departure  from 
truth.  And  I  have  no  hesitation  in  .laa^rting 
that  tbe  wind-arrangement  of  thLj  Instrument 
is  clumay,  inartiatic,  and,  in  proportion  to  ita 
cost,  perhaps,  the  poorest  in  existence ;  it  is 
b.^9cd  on  a  totally  false  assumption— viK-,  that 
the  Manual  wind  muit  be  kept  acpar^ite  from 
that  of  the  Pedale  ;  and  it  ignorea  one  of  the 
first  principles  of  good  apportionment — -vis,, 
that  if  there  be  more  than  one  pressure  tbe 
Pedale  ahould  have  the  benefit  of  both. 

d.  The  foregoing  ia,  remember,  a  Par(- 
InUrmtdiaTy  Reservoir ;  it  will  be  Reen  that  the 
whole  of  the  wind  given  by  the  Feeder  in  con- 
nection with  the  Reservoir  paaaes  throngh 
latter,  and  this  conatitutea  it  an  Intermediary, 
but  as  the  Pedale  ia  excluded  tn:m  the  Reaer- 
voir  the  arrangement  ia  not  a  H^AoIs-Intarme- 

dd.  A  cose  in  which  the  introduction  of  a 
Keservoir  has  done  real  miachief  occurs  in  the 
Organ  of  St.  Jamea'a,  Norlands',  London,  sa  re- 
built by  one  claiming  a  good  insight  into 
things,  apace  being  limited,  the  Supply- 
bellows  were — to  make  room  for  tho  Reservoir 
— kept  considerably  under  the  amount  I  hare 
named  as  a  good  minimum ;  and,  Coneussion. 
bellowB  being  also  omitted,  the  unsteadiness  of 
the  wind  supply  became  soon  apparent.  It  ia 
necessary  to  say  that  room  for  the  Inatmment 
woa  most  discreditably  insuIBclent,  and  that  it 
yet  presents  some  most  excellent  features,  and 
tella  on  the  whole  admirably ;  but  it  would  have 
bt'en  far  better  (and  cheaper  to  tho  builder) 
— all  Soundboards  beingnear  Base-line— to  have 
either  been  content  with  but  one  pressure,  or 
have  need  a  Combination-bcllowB  (see  7,  /)  i 
and  the  Concusaion-beUows  should,  in  any  caw, 
have  been  inserted. 

The  over-estimation  of  the  importance  of  the 
Beservoir,  the  confounding  of  ita  functions 
with  thoae  of  the  Concusaion-beUows,  and  the 
ijnornnoa  of  tho  latter,  are  among  tho  errors 
of  conatruction  committed  by  our  French 
tellow-builders. 

e.  I  now  give  five  instances  (the  only  onea 
so  far  as  I  am  awoiv)  in  which  the  uao  of  a 
Beservoir  may  bo  recommended  as  almoet  or 
quite  neceaaary.  It  is  to  ha  dietinctly  under- 
stood that  I  am  not  saying  one  word  against 
its  employment  aa  a  complete  Manual  Inter- 
mediary (aa  in  the  Organ  juat  treated  ot), 
where  this  can  be  done  without  occupying  apace 
otherwise  required,  and  fnnds  are  aufflciently 
ample  to  admit  of  everything  that  can  be  proved 
ot  the  least  sasistance ;  hut  Concussion-bellows 
must  in  no  wise  be  dispensed  with,  for  they 
fulfil  a  function  which  no  Besorvoir  can  be 
BuOlciently  sensitive  to  do  thoroughly.  It  will 
be  seen  that  the  first  three  of  these  may  come 
under  the  head  of  Auxiliaries. 

f  The  instances  are  as  follows:  (l)forBavin^ 
in  Tmnking.  (8)  In  some  cases  where  space  is 
limited,  or  of  peculiar  and  inconvenient  form. 
(8)  In  Inatrumente  where  the  number  of  dis- 
tinct pressures  desired  exceeds  the  number  of 
distinct  BellowB  required.  (4)  Inaomecaeesfor 
purpose  of  obtaining  uniformity  of  preaaure  in 
tbe  Supply.  (5)  When  the  distnnce  from 
BcUowa  (Receiver)  to  ita  Soundboard  is  exces- 

g.  No.  1  will  only  be  likely  to  occur  in  large 
Organs.  Suppose,  for  instance,  that  a  Swell 
placed  at  some  distance  from  ita  Bellowa  were 
desired  to  have  ita  Ri>ed-Bas8  and  Miitnre- 
Hoaa  parted  off  in  a  lighter  pressure  (ice  In- 
sTiNCEs,  lOy,  No.  11  a),  the  main  Trunk  would 
paaa  from  the  supply  Bellows  in  the  usual  way, 
the  latter  being  large  enough  to  supply  the 
full  SweU ;  but  near,  or  even  in  some  coses  even 
in»ida  the  Box  would  be  a  Kcaervoir  of  suffi- 
cient sixe  to  supply  tho  said  Bisa,  weighted  of 
course  tho  correct  ligbtoesa  deaired,  and  com- 
uiunicating  both  with  the  main  Trunk  and 
with  the  Baaa  to   he   supplied.     The  proper 
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Ided,   the    Ke- 


^^, , will  obviously  furniah  its  jiroper  por. 

lion  in  the  usual  way,  tho  reo-nir.der  ot  the 
Swell  being  ted  direct  from  tlie  p.ircnt  Bellows. 
Tbii  whole  of  the  second  Tninkin:-  from  BU^itls 
llellows  to  Beservoir  ia  t^'0]&  i».-<i«\. 
,  ^To^6  weiiniftai^ 
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BEE   HANAaEHENT. 

SicnoN  II. 

(ConCtniMd  from  pagt  210.) 

Tbe  CbaahiTB  Hive. 

THIS  bive  is  a.  most  MFiiceable  uul  co 
stent  oaa,  and  as  it  ma^  be  taken 
^fpe  of  the  improTed  foTm  ot  the  bar-frame 
luTS,  I  shall  deecribe  it  in  detail,  availing 
mjself,  at  the  same  time,  of  the  capital  illu»> 
tntioni,  which,  b;  the  courtesy  of  the  publisher, 

I  have  beet)  able  to  take  direct  from  Mr. 
Cheshire's  valuable  work. 

The  hive,  of  which  a  perspective  and  a 
sectiomil  drawing  are  given  in  Figs.  1  and  2, 
MluiHta  of  a  wooden  double-aided  box,  lliin. 
from  bock  to  front,  8|in.  deep  inside  measure. 
uid  of  a  len)(th  to  suit  the  number  of  frames 
lequired,  which  is  marel;  dependent  upon  the 
dse  of  hive  fontid  beat  tor  a  district.  A.  glance 
%t  V'lg.  2  will  explain  the  construction  ot  the 
body,  the  black  portion  reprMenting  the  dead 
air  apace  between  the  boards  which  compose 
the  ddes  and  ends ;  the  boards  are  kept  apart 
b;  a  afarip  lin.  square,  running  round  the  top 
and  bottom  of  the  body.  On  to  this  body  four 
legs,  well  aplayed,  arc  fastened,  and  between 
the  1fl|^  the  broad  atrip  B  is  nailed  round  the 
back  and  ends.  At  each  end  two  runners  are 
nailed,  on  which  the  floor-board  is  slid  in  and 
out,  and  b;  the  insertion  of  a  couple  of  wedges 
between  the  floor-board  and  the  runners,  the 
board  is  pressed  tightly  and  securely  into  its 
place  in  a  moment.  When  the  floor  board  is 
slid  back  into  its  place  the  front  projects  21in. 
10  aa  to  form  a  flight  board.  The  central  lOin. 
ia  grooved aa  shown,  BO  as  to  give  the  beesadr; 
path,  even  during  rain.  The  door,  which  has 
alides  to  admit  of  its  being  contracted  at  plea- 
sure, ia  lOin.  long  and  lin.  high,  but  the 
abutters  (C  C,  Fig.  1}  will  inatantly  reduce  it 
to  lin.  lung  only.  A  couple  of  small  stads 
prevent  the  actual  closing  of  the  door;  but, 
should  there  be  a  neceaaity  for  such  a  stoppage, 
the  alides  are  withdrawn,  and  the  left  pnt  to 
the  right,  and  vice  veisA,  when  the  studn 
coming  outside  are  not  in  the  way.  The  porch 
projects  Sin.,  and  has  a  gutter  in  front  to  catch 
and  convoy  away  all  drip  to  the  two  ends  of  the 
board. 

We  now  come  to  the  int«mal  arrangements 
of  the  hive  which  the  section  almost  explains 
itself.  The  inner  skin,  back  and  front,  of  the 
hive  does  not  come  within  an  inch  of  the  level 
ot  the  outer  skin,  bnt  a  strip  of  zinc,  lin.  wide, 
is  nailed  inaide  ao  as  to  project  lin.  above  the 
former  (aee  Fig.  8),  and  on  thia  strip  the  eara 
of  the  frames  rest.  The  crown-boatd  does  not 
rest  apon  the  bars,  and  the  ^in.  apace  between 
Hhoold  ba  filled  with  some  material  to  allow  of 
ventilation,  and  keep  the  bees  from  the  orown 
board,  as  already  explained  in  the  Woodbary 
^per.  The  bare  are  kept  in  position  by  the 
maertion  of  a  panel  pin  at  the  side  of  each  top 
bir,  as  shown  at  Fig.  3,  an  arrangement  far 
preferable  to  the  Woodbury  notcbas,  hut  not 
so  satisfactory  as  the  "wide  -  shouldered 
tcames,"  in  my  opinion.  The  frames  are 
"  Woodbury  aixe,"  and  in  the  ordinaiy  hive  are 

II  in  number,  but,  of  oonrse.  may  be  increased 
or  decreased  as  opinions  diSer.  We  now  oome 
to  the  consideration  of  a  most  important  part 
of  the  bar-frame  hive  in  ita  improved  form, 
which  has  been  christened  "  the  dummy."  It 
merely  conniats  of  a  bar,  to  which  a  piece  ot 
board  ia  fastened  of  sncbasiae  as  will  just  slide 
easily  into  the  hive,  and  ao,  by  ita  poeition. 
eiUier  divide  the  hive  into  two  portions,  or,  by 
being  placed  close  to  the  hive  aide,  admit^  by 
ita  removal  of  the  required  play  among  the 
irames,  to  allow  of  them  being  with£^wn 
without  damage  to  their  living  contenta. 

The  dummy  ia  formed  of  two  thin  boards, 
placed  with  their  grains  at  right  angles,  to 
prevent  warping  or  splitting.  The  value  of  the 
dummy  in  reducing  the  siw  of  the  hive  on  the 
introduction  ot  a  weak  awarm  wiU  be  readily 
(Hind,  while,  should  the  season  be  a  good  one, 
the  hive  can  be  in  a  few  moments  enlarged  to 
any  extent  np  to  its  full  site,  and  maiden  swarms 
prevented.  The  ocown  board,  which  completes 
the  hive,  ie  not  in  one  piece,  but  divided  into 
Ave  parts,  which  admits  ot  one  part  of  the  hive 
being  examined  without  disturbing  the  rest, 
and  by  changing  the  poeitiou  of  the  two  onter 
pieces  a  slot  can  be  formed  (or  the  pnrpoae  at 
ntpoiiag,  MM  sbomt  by  the  dotted  linei   in 


Fig.  4,  the  feeding  arrangements  in  the  central 
board  being  meanwhile  quite  undisturbed. 
The  hive  is  surmounted  by  a  auper  o 
which  ia  hinged  to  the  body,  and  by  meana 
stop  can  be  only  opened  lill  its  sides  are 
zootal,  when  it  forma  a  resting  place  for  any 
articles  one  may  be  nsing  during  manipulation. 
A  slate  and  pencil  are  attached  tor  such  notes 
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iiately  entered,  and  a  ventilatcv  covered  with 
X  slide  of  perforated  zinc,  which  can  be  removed 
it  pleasure  tor  the  use  of  the  bee-trap,  com- 
pletes the  whole. 

01  the  Cheshire  feeder  (shown  in  the  central 
ttrip  in  Fig.  4),  and  other  ingenious  inven- 
'^ — 1  we  shall  apeak  in  another  plaoe. 

Wm.  S.  TnTli. 


'     BTBNE'S  PNEUMATIC  BATIE 

TBB  extraordinary  eSecte  obtained  wi 
peculiar  cell  devised  by  Dr.  John 
of  Brooklyn,  have  attracted  oonaiderable 
tion  in  this  country,  and  from  a  paper  r 
Mr.  W.  H.  Preece,  before  the  Physical  8 
we  find  tliat  he  has  been  making  an  ezlu 
series  of  experiments  with  it.  Dr.  I 
description  differs  slightly  from  that  < 
Preece,  and  as  the  former  oonaidera  his 
,  negative  plates  to  be  the  diatinctive  test 
'  the  battery,  it  will  be  as  well  to  quote  1 
cription  verbatim.  Each  negative  el 
consists  of  a  plate  of  copper,  to  one  snrf 
which,  aa  well  as  to  its  edgea,  a  ah 
platinum  foil,  compact,  and  free  fro 
holea,  ia  aoldered,  and  t«  the  opposite  s 
or  back  a  sheet  of  lead — the  three  metali 
so  united  that  the  copper  shall  be  effet 
protected  from  the  action  of  acida.  Th 
back  and  edgee  are  then  coated  with  aspl 
vamiah,  acid-proof  cement,  or  ajiy  oth 
substance ;  and  laatly,  the  platinum  face, 
first  rubb«^  over  gently  with  emery  pa 
to  be  thoroughly  platinised  In  the  usual  m 
Each  cell  contains  two  aach  platea,  Ih 
which  a  single  linc  ia  auspended,  and  wh 
elements  are  immersed  ao  that  the  ei 
fluid  reaches  within  an  inch  of  the  i 
negative  surface  of  20  square  inches  is  bi 
into  action.  It  will  thus  be  seen  th: 
platinum  alone  ia  the  negative  netal,  ai 
copper  core  a  condacting.  body  merely, 
the  lead,  being  almoat  paaaive,  serves  nc 
purpose  than  to  protect  the  capper,  at 
any  other,  and,  best  of  all,  a  non-metalli 
stance,  capable  of  resisting  the  actii 
bichromate  solutions,  might,  with  idvai 
be  substituted  for  the  lead. 

The  exciting  solution  ia  prepared  b 
solving  bichromate  of  potash  in  warm 
in  the  proportion  of  2oz.  to  each  pint 
when  cool  adding  anlphuric  acid  in  th 
portion  of  one  part  to  five  of  the  aolnt 
bichromate  chromat^  of  calcium,  inste 
the  potash  aalt,  will  give  a  much  1 
electro-motive      force,     and    conaeqnen 

rreatcr  thermal  power.  Poggendor^  «i 
rat  to  use  bichromate  of  potash  in  IB! 
solution  consisting  of  EnOiOf  3  jparts, 
parts,  and  water  18  parts.  Some  of  the  o 
IS  held  by  a  very  weak  affinity,  and  r 
combines  vrith  the  evolved  hydrogen  c 
negative  plate.  According  to  Ur.  Free 
action  of  the  battery  is  probably 

3Zn  +  Kfirfij  +  7H^,  -  SZnSO, 

Cr^jSSO,  +-K,SO,  +  7H,0 
the  resulting  componnds  being  mnc  aul; 
chrome-alum,  and  water.  The  result  is 
markable  increase  of  electro-motive  foriM 
apparently  not  only  have  the  electio.i 
force  due  to  the  contact  of  zinc  and  sul) 
acid,  but  an  equal  force  acting  in  the 
direction  due  to  the  contact  of  the  pb 
and  bichromate.  Hence  the  electro^ 
force  present  ia  about  twice  that  of  a  Da 
oeU.  Poggendorff  thought  that  the  effioie 
the  liquid  waa  due  to  ita  depolarising  eR 
the  negative  plate,  but  its  effect  ia  not 
storation  of  power,  but  an  addition  of 
due  to  the  introduction  of  a  fresh  electeo-i 

The  general  appearance  ot  the  battery  i 
In  the  annexed  illustration.  The  oeUs 
ebonite  or  hard  rubber,  and  the  «Rsng> 
of  the  platea  such  that  they  can  be  lifti 
of  the  aolntion  when  the  battery  is  not  in  i 
A  thin  lead  or  hard  rubber  tube  descend 
the  call,  and  extends  horizontally  alon 
bottom  between  the  opposing  ^tee, 
perforated  along  the  horizontal  portion  si 
allow  a  current  of  air  which  is  pumped  th 
it  by  a  syringe,  hand  pnmp,  or  rubber  h 
pass  through  the  liquid  and  agitate  it  viol 
C  C,  conducting  corda;  S,  anspenaioi 
and  set  screw  combined,  to  connect  be 
second  and  third  cells  in  aeriea  j  A  A,  pc 
battery ;  B  B,  two  aet  screws  to  coup 
quantity ;  D,  an  extra  binding  poat 
easentii^  but  convenient  when  two  cell 
of  the  battery  are  required ;  E  E,  air  tulM 
connect  the  battery  for  intensity,  torn  d 
firmly  and  raise  B  B ;  and  tor  qouitity,  fi 
the  operation  by  tnming  down  B  B  firm) 
releaaiug  S  from  its  oontaot  witb  Um 
matallio  oonnaotton.    In  gaJTaaMi— tw] 
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nrpoM  for  irhicb  thU  little  battery,  as 
Wd.  ma  fltst  daviied,  and  is  now  being 
vdy    med    more   particularly    during 

difficult  and  complicated  surreal  opera- 
this   simple   means    of    changing   the 

character  of  the  current  to  meet  e 

:  ia  of  the  utmost  importanoe. 
I  ft  batter;  of  ten  cells  triad  in 
r,  a  stont  platinum  wire  32in.  long  of 
B.W.a.  ('089in.  in  diameter)  was 
Uy  brought  to  a  g-lowing-  red  heat  which 
tad  flowed  with  &a  cessation  or  renewal 
air  flow.  A  briBiant  electric  light  was 
led  between  two  carbon  points  which 
Ij  varied  in  intensity  with  the  flow  of 
[t.  W.  Spottiawoode'a  large  induction 
■  worked  to  its  utmost  limit,  giving  full 

sparks  ISin.  in  length  with  the  air  flow, 
y  Sin.  without  air.  Indeed  all  the  effects 
ire  oidioarilf  produced  bj  seventy  or 
ordinary  Orove's  were  easily  repeated 
Jieae  tan  cells  when  pneumatically 
i.  According  to  Dr.  Byrne,  however, 
U  of  his  battery  will  heat  more  than 
t  No.  14  wire,  for  four  cells  will  heat 


OH  A  HETHOD  OF  BESOLVUTG 
AMFHIFLEUBA  PELLUCIDA  AND 
OTHER    TEST    OBJECTS. 

Bt  GaoBOB  WiLLiuiB  (Q.M.C.). 

THE  merits  and  capabilities  ot  microscopio 
objectives,  bot^  British  and  foreign, 
having  been  lately  a  good  deal  discussed  in 
f  out  eolnmns,  and  much  attention  having  been 
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jtnmpingin  of  air  has  no  effect  upon  the 
motive  force  of  the  battery,  and  an; 
leans  ot  effecting  the  required  agitation 
irobablj  answer  the  purpose  equally  as 
Dr.  Byrne  says  that  the  snggesdon  of 
or  Adams,  ss  to  the  air  effecting  a  free 
ion  in  the  fluid,  by  which  the  metallic 
I  are  kept  coastantly  clear,  or,  to  nse  a 
gleaa  term,  depalsriued,  is  undoubtedly 
n  the  right  direction,  and  is  in  entire 
lity  with  his  own  views ;  and  Mr.  Preece 
ee  hie  exhaustive  examination  of  the 
1  by  saying  that  it  is  evident  the 
FdI  strength  of  current  produced  by 
tery  is  due  to  the  great  reduction  ot  its 
.  resistance,  produced  in  tiie  first  pla.ce 
cnliar  compouud  construction  of  the 
e  plate ;  in  the  second  place,  by  the 
r  effect  of  the  rapid  flow  of  air  thcough 
«  ;  and  in  the  third  plnce,  by  the  pro 
of  heat.  The  action  of  the  air  flow  ts 
Ulj  tneohanical,  but  by  hastening  the 
tion  of  the  zinc,  it  tends  to  generate 
bich  of  itself  tends  to  reduce  the  lesis- 
The  mechanical  action  of  the  air  is  to 
from  the  neighbourhood  of  the  negative 
le  chiouie-alum  which  is  formed  there, 
ta  the  neighbourhood  of  the  positive 
le  snc  solphate,  and  to  bring  in  contact 
>tb  plates  a  constant  supply  of  fresh 
u.  The  principal  defect  of  the  battery 
^jpd  consnmption  ol  zinc  and  reduction 
jichromate  solution.  The  cell  becomes 
!d  with  Einc  sulphate,  and  the  bichro- 
potMli  becomes  reduced  to  that  peculiar 
wM,  chroma-alum.  It  has  to  be  freshly 
'it  is  wanted,  if  it  is  worked 
can  always  be  kept 
w  asnon;  it  U  free  from  aU  noxious 
.  and  it  is  certainly  a  most  Taluable 
I  to  tha  physicist's  laboratory. 


recently  devoted  by  m  crosooputetothe  several 
condensers  and  o  her  optii^  applmnces  by 
which  the  resolution  of  lines,  beads,  and  Mtna 
on  diatoms  and  other  teat  objects  can  be  satis- 
factorily effected,  I  venture,  with  your  kind 
permission,  to  submit  to  your  readers  an  appa- 
ratus which  I  have  contnved  for  facilitating 
the  use  of  a  small  bull's-  eye  iUumioator — a  very 
simple  but  highly  effective  method  of  resolving 
the  transverse  alna  or  ribs  on  AmpldpUara 
pellaeida  —  employed,  and,  I  believe,  first 
devised,  by  Messrs.  Powell  and  Lealand.  That 
method  consists  in  concentrating  an  intense 
beam  of  light  upon  the  fniatules  at  a  very 
extreme  angle  by  means  of  a  small  bull's-eye 
ot  very  short  focus.  For  this  purpose  a  super- 
stage  is  required  which  may  be  briefly  described 
OS  a  thin  platform,  slightly  larger  than  an 
ordinary  slip,  raised  upon  uprights  abont  an 
inch  above  the  level  ot  the  principal  stage; 
the  base  upon  which  the  uprights  are  fixed 
sliding  upon  the  dovetails  which  receive  the 
upper  etage  plate,  that  having  been  removed. 
The  platform,  thus  secured,  asaumee  a  position 
perpendicular  to  the  body  of  the  microscope, 
and  has  a  }  central  opening,  horseshoe  form, 
cut  out  from  its  edge  to  about  two-thirds  of  its 
width :  tha  light,  therefore,  on  one  side  ot  the 
platform  meets  with  no  obstruction.  The  slide 
of  diatoms  being  laid  upon  the  platform 
beneath  the  springs,  the  fiat  side  ot  the  small 
bull's-eye  ia  brought  close  up  to  the  side  edge 
of  the  dip,  opposite  the  cover,  and  a  brilliant 
beam  otltghtis  concentrated  and  thrown  across 
the  slide;  ths  proper  illumination  is  then 
effected  by  the  necessary  manipulation,  and  the 
lines  or  markings  are  displayed. 

In  order,  however,  to  show  the  transverse 
lines  or  ririffl  with  this  bull's-eye,  it  is  necessary 
that  they  lie  at  right  arglos  to  the  direction  o! 
Irhe  light.     A   "  selected"   slide,   prepared  on 


out  to  be  extremely  difficult  of  resolution,  and 
otherwise  unsatisfactory,  so  as  to  render  these 
"  selected"  slides  of  comparatively  little  uae- 
A  good  ordinary  "  strewed"  slide,  on  the  oon- 
trary,  contains  a  great  number  ot  valves,  and 
amongst  them  may  be  found,  by  diligence, 
many  on  which  the  lines  can  be  resolved  with 
reasonable  ease;  but  it  is  obvious,  from  what 
has  been  said  above,  that  the  buU's-eye  can  ba 
made  to  successfully  operate  upon  thoae  speci- 
mens only  which  happen  to  lis  in  t^e  direction 
ot  the  width  of  the  slip,  or  within  very  narrow 
limits  thereof ;  the  rest  of  the  specimens,  and. 
possibly,  among  them  such  as  might  prove  to 
be  the  very  best  for  selection  being  wholly  ne- 
suitable,  from  their  position,  even  for  examina- 
tion. To  place  any  one  of  the  latter  ia  the 
right  direction,  it  is  clear  that  the  only  course 
is  to  turn  the  slide  by  rotating  the  etage  of  the 
microscope ;  but  the  length  of  the  slide  quickly 
interferes  with,  and  pushes  aside,  the  bull's- 
eye,  and  there  is  uothmg  for  it  but  to  abandon 
altogether  the  eia-minatioa  of  that  particular 
valve.  To  meet  and  overcome  this  difficulty, 
and  be  relieved  from  the  annoyance  of  seeing 
crowds  ot  frustules  lying  about  the  prepara- 
tion, to  resolve  which  no  attempt  can  be  made, 
I  have  devised  a  simple  and  inexpensive  appa- 
ratus, and  now  describe  it,  trusting  it  may 
extend  the  use  ot  this  excellent  bull's-eye  illu- 
minator, which  will  be  found  to  give  good 
results  with  A.  ptlbicida,  and  to  Im  equally 
effective  in  resolving  S.  rhomboidsi  and  other 
t«sts,  always,  of  course,  assuming  that  thu 
objective  employed  is  competent  to  the  task. 


purpose,  of  course  provides  tor  this;  the 
mounter  arranging  the  frustules  parallel  upon 
the  cover,  and  placing  it  so  that  tbey  lie  across 
the  slip.  But  to  say  nothing  of  the  great  diffi- 
culty of  raising  and  thus  placing  uninjured  the 
excessively  fragile  but  olistioately  adhesive 
valves  of  Amphipleura  pellucida  (which  great 
patience  and  dextority  can  alone  occompliah), 
the  number  ot  the  valves  is  generally  Umit«4  , 
to  some  halt  dozen,  and  those  few  moetl;  Uim 


Fig.  1.— Disc  of  thin  plate  or  crown  glass, 
(in.  diameter,  on  which  may  be  mounted  dia- 
toms in  balsam,  or  dry  strewed  on  tho  cover. 
Kny  cover  carrying  dry  diatoms  can  be  easily 
removed  from  its  slip,  transferred  to  the  disc, 
:ind  fixed  theroon  by  a  ring  of  cement,  as  shown 
:n  the  figure.  A  rough  edge  to  the  disc  greatly 
[ocilitates  its  handling. 

Fig.  2. — Tubular  disc-holder,  lin.  long,  Jin. 
iliameter  inside ;  the  top  cut  out  leaving  three 
equidistant  iin.  uprights,  having  small  lips 
upon  which  the  disc  rests  parallel ;  the  tips  ot 
the  uprights  ace  slightly  inclined  inwards  to 
jpring  lightly  against  and  steady  the  disc,  to 
overcome  the  suction  ot  immersion  objective. 
The  uprights  should  be  as  slender  as  possible, 
conaiatent  with  tho  needful  strength,  so  as  to 
present  as  little  obstruction  as  may  be  to  tho 
passage  ot  light  beneath  the  disc- 
Fig.  8.— Brass  plate,  3in.  by  lin.,  having  a 
tube,  iin.  long,  screwed  or  soldered  into  central 
kole.  The  tube  to  accurately  fit  Fig.  2,  the 
latter  sliding  over  it,  resting  on  tha  flange,  and 
rotating  easily  and  smoothly,  but  without 
"shake."  The  small  milled  heads  screw  the 
plate  to  the  principal  stage  of  the  microscope 
{two  holes  being  "tapped"  in  tho  stage  to 
receive  them)  that  the  disc  and  its  holder  may 
be  subject  to  the  concentric  rotating,  and  other 
mechanical  motiona,  and  the  whole  mount 
brought  successively  under  the  objective.  Any 
■ither  means  of  firmly  fixing  or  holding  the 
plate  to  the  stage  may.  if  preferred,  be  aubsti- 
vuted  for  the  milled  heads. 

Fig.  4.— Brass  rod,  carrying  "  Fowell's 
3uirs-eye"— a  plano-convex  lens  of  about  Jin. 
diameter,  and  iin.  focus.  Itslidaa  through  the 
sleeve  of  a  ball-and-socket  joint.famished  with 
!i  binding  screw,  such  joint  to  be  inserted  in 
the  usual  fitting,  in  tho  head  of  the  carrier  of 
the  microscope  (Boss  model),  or  in  tha  crane- 
!Lrm  (Jackson  model).  The  rod  is  curved  to 
•i-"Tice  the  bull's-eye  approximately  into  poei- 
which  is  afterwards  brought  close  to  the 


microscope  to  wVivc\i\ii«>ttA«">-l'^»i^'*-'^-'^^ 

'  0,  amvi\  Uoiit  Mi4  ^  tiii?,^  V>'^^^>  ^^'■^  ^ 
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bull'a-eTC  may  be  "tept  pqii.ire,"  whotorer  the 
iaclinntinn  o(  thurml.wliiuh  mu^tbeauilliiiently  | 
long  to  allow  tlio  ImU'ii-cj-e  to  bo  e:vnvenielitl.v 
monipulitiMl ;  it  id  divided  and  shortened  in  the 
figure  (0  Bhi>iT  the  oeccs^iry  uiillcil'Stud  at  the 
tail  end.  Tlie  pin  of  the  joint  sbould  fit  into  a 
square  bole,  tliui  C'lntiniiii^  nil  motion  to  ttie 
joint  itftcU,  nnd  preventing  any  tendency  to 
"  crawl."  The  aot-ket  will  require  to  be  care- 
fully "bnsbed"  to  obviato  nil  "jumping"  in 
tlie  joint,  tbo  ball  moving  freely. 

Pig.  S. — Braaa  plate,  3in.  by  IJin.,  with 
centnilcirtiilar  aperture,  Jin.  diameter,  turned 
out,  leavinjta  very  thin  and  narrow  flange  as 
Bhaded.  I'liis  aperture  faTms  a  cell  to  leueire 
and  support  the  diac  on  the  ordinary  atni;e  of 
the  mii:rQBcope>  in  c^e  it  shonlil  be  desiriid  to 
examine  the  mount  or  luiy  marked  specimen 
therein,  aa  an  ordinary  elide  by  illuiuination 
from  tbe  aiih.atage.  Th«  disc  will  require  to 
be  kept  Btead;  in  the  cell  by  a  slight  spiini^' 
riDgtto  counteract  tbe  Eucition  of  the  ' 

It  will,  I  think,  be  spen  thnt  by 
tbe  dintomn  on  a  small  disc  (inatcrid  of  a  slip). 
and  plneing  it  in  the  holder  as  at-ovo  described, 
the  wliolc  of  the  frustules  on  the  cover  an 
brought  under  the  control  of  the  observer ; 
who,  by  mere  rotation,  cin  brinp  any  one  o1 
them  into  the  requisite  position,  and  thus  ulti- 
mately succeed  in  examining,  and, 
eibly,  resolving  a  large  majncity.  It  is  propee- 
to  point  out,  however,  that  (a  specimen  having 
been  selooted  and  rotated  into  position) 
the  uprights  of  tbe  holder  may  cbanca  to  stand 
immMititely  in  the  patia.'iKe  of,  and  obstruct, 
the  beam  of  light;  in  that  cn^e  nil  that  1h 
necefsnry  is  to  turn  the  di^e  in  ib)  setting,  nnd 
agam  rotate  the  holdnr  imtil  tbo  object  ia  onci 
more  in  position.  &  ghince  trill  show  it  thi 
light  pauses  between  the  uprights  i  if  not,  the 
tumirpr  of  the  disc  nnd  rolntion  of  the  holder 
must  be  repeated  until  it  does  ao. 

The  turning  of  tbe  disc  and  rotation  of  tho 
holder  can  be  easily  niiuia;;ed,  with  thumb  and 
flneer,  under  a  |in.  objeetirc ;  indeed,  with  n. 
well-mndc  nppamtns  bui  little  dilRi^ulty  has 
been  fonnd,  even  under  a  l-20in.>  by  the  aid  of 
a,  mechanical  stage  in  good  work  in  border.  The 
rotation  cuu,  of  course,  be  effected  by  the  nu 
of  the  concentric  moticoi  of  tlie  microscope 
Btn^c,  but,  in  practice,  it  will  be  found  prefee- 
shle  to  rotate  t  lie  holdi'i  itaolf  to  approximately 
place  the  ol>jc(jt,  resorting  to  the  concentric 
motion  to  tRcc\  only  the  niceties  of  position  : 
the  milled-heads  which  work  the  meohanieal 
motions  will  tbfn  retain  their  normal  situation 
at  the  ri<;ht  side  of  the  microxcope,  and  he, 
consequently,  much  more  convenient  for  the 
manipulation  of  the  observer. 


NktuTCH  and  Properties  of  I'lre-'Daoip. 

So  tar  wa  barn  bco  nprakirig  of  Iha  prodiintit 
ni  ocriirr.ncs  oF  ni«rrh  iia'  ur  Qro  ria'np;  it  U  n 
■tn.rj  LOW  10  get  tumK  iSm  o(  it«  nalure  nnd  pr 
Erti-'B.  This  mb-tino  fonm  tba  miner's  no 
i1i<1-i  nnd  at  tbe  same  lima  moat  dis>-trt>ai  eDem 

Manb  gaa  ii  lb"  eimple-t  cnrnpniiidDf  cirhona 
idronati ;  it<  fhioiiciiliivmholia  CSi,  which,  aivi 
,th4  C  and  H  tbi-ir  n>«p<>.;tive  nu.neric.l  vitlui 
rj  IC  parti  by  v 


B   round 


<  of  c 


-"*    and   foil- 


ndapind  ta  cv 
quired  for  thi 
tarthcomine. 
.iich  tbit  the 
^liafta  sliall  rt 


of  |> 


.  c,  75  her  sent,  of  cirbon  and  25  pt. 

t.  o(  bydroscn.  Tbe  gii  in  without  colour,  ta^ti-, 
mull  In  addition  to  it>  oeoum-nop  in  coal-mine, 
found  iu  marpby  placet,  arising  in  auch  eaaea 
n  Iha  dbanrnpoaitloa  of  icg'table  mitter,  from 


.^  frcna  oi  rtain  ] 


rO  per  cent,  of  tba  .  - 
:iSc  Kravily  of  tht  eaa  » 
IB  florwotlj  0  5o7() ;  Ibi 
moat  ■largi'ron'i  propr.rl 


formii'i^inmelimfB  aa 

vabi.uo  ^f  snob  gw. 

le-bilftbato 


nbpr  of  eipliMiotii  are  oontiBnany 
lierie^,  nnl;  a  imall  proportiaa  il 
■a  att'^i  dsil  itith  rnUl  reiultt. 
ID  the  Grat  placa  th*t,  in  order  to 
■  pyitrin  ot  iDDliUtion  sball  be 
niina,  in  order  that  the  air  n- 
i.-piration  of  tba  men  shall  ba 
i  amoniit  of  air  aapplird  unit  ba 
L  fuithest  rpmovod  fram  tba  blat 
alba  rrijiiiiita  amoant  i  and  tka 
irrnai-nd  ta  Buofa  an  fxtcnt  ai  la 
ing  (mm  tba  fin 


nl  tba   coal.    Tba  abolu 

(iiSarant  minst  will  vary  with  tba  circamitancai  of 
tha  district.  In  pome  ot  tba  northam  onalpil) 
130,000  to  300  000  eiibin  feet  of  air  par  minnta  ua 
passed  thraiiRb  tbe  worfciniia;  ibis  rimnght  of  ur 
may  vitber  he  obtain^tt  liy  me  ids  of  a  fumaea  pUetd 
ill  the  op'Ca-t  abaft,  or  liy  soma  Form  of  fan  plucd 
hI  tba  tup.  In  any  i-aiu  tba  air  will  dsfeaH  tba 
liuuu  I  down,  rait  abaft,  and  it  ban  then  to  be  aimad  tbriiii{k 
Tb,  I  tha  working*.    TbiK  in  •rcompUi'bed  b;  e  "' 


lUnnb  gn'  is  inflsmmable,  burning 
I'lma  with  ayidlow  lip  ;  it  isgiiiierdlly 


ffilb  only  i 
u>itb  30  par 

tion,  a  very 


lU  dir»_.  _ 
and  dowa-ci 
onai-ti  in 
^r  drifts,  as 


I    bi^wa: 


the 


a£ftad 


ilint :  tbsie  being  in  italitr 
the  bane  of  tbe  dawiMait 
•.1  of  tbe  coal,  and  fromlka 


of  tb«  mi 

ind  the  cinrFbt  u!   air   be   ru 
paintii,  a  thoroai;bly  cood  sjatem  of 

Fur  the  vinlilalion  to  be  enecliva  tba  air  mut 
it  be  permitted  to  lake  a  abort  cut  from  tba  am 
»]'>teni  of  RSllcriaa  iuto  tbe  uthf-r,  or  aoiM  partin 
lA  the  mine,  er  mure  dii'tint  wutkingi  will  nauus  li 
'         ~'  for  the  pnrpoM  i^ 


-II. 


EXPLOSIONS  IN  COAL-UIHES. 

BrT.WlLi.s.FC.a. 

IH  my  last  lectniy  I  rafcrrM  to  a  calcnktion 
*hich  bad  lipcn  kindly  furui-ibed  me  by  bir. 
W.  Galiovay,  of  Cardiff,  rpKsrdiiiff  the  beatiDg 
vbIdo  <■!  tbe  fire-damp  rsMjiinic  from  a  mina  in 
South  W&lei :  t'xs  Sjturet  of  thii  calcnlatinn  alyc 
exhibit  the  enormous  pia.snra  undur  which  tbe  cou 


lowly  or  (uddi-nly.   t 


Itno'^is^eq 


.f  thenar' 
voluc 


Hut  ID  tne  ea-o  oi  an  eiplsiiio   at   Gre-danip 
(olume  of  tbe  prnduned  oirtunie  aciil  ia  eoD^idiirahl; 
graater,  owj:  g  ti  tba  elevatal  temperature. 


nnd  it  i- in  this  . 
nntted  witb  tbi-  pr-xein 
lir  roiitaius  oi.efif  ' 
prodaro  eoiii  pinto 
gas  and  10  rolumra 
of  this  nature  is  : 
»1ni<.rt  at  Ihn  pam. 
ri.lume,  and  thi'  >u 


;t  Ihst 


ire  rrqiiirHl .  Ifamii 
,  cnn.b'istiiin  lakes  i 
B'lt  tbn>n)[bout  tha  ei 


fcying  th 


andm 


if  tha  m 


.rndj   I 


teutilutiun.  BratUce 
lire  niniply  artificial  i 
purpoea  of  diTorling 
^y,rt^.ini  here  indiaiit-d 


rtialy 


sllyki 

tba  proDK  warkiif 
the  sD^  af  tba 


e  hIsd 


dli  ertetad  for  tki 

. iirreol.    When  tha 

laiit-d  is   net  sdnpted   tba  eotl  il 
eniirHly  from  Iha  further  pacttC 

id  tlio  roof  Uallowidto  fall  ia«al 
i.t<!d  pUces  ;  >uab  old  woAiagi  ait 
lean  gusta  ars  considpraUs  SOOKM 
10  tb<:1aciliiieB  which  thayoBartN 
3  ac.-auiuiniiou  of  fiio  dMmp,  vhieta  nay  nmaji 
;  a  time  iDialiy  uaBuipei-ied.  Tbe  neigbbonrhMd 
thiiKe  place!  always  rcqiiirea  csmrul  watohisg,  to 
teat  tba  pr.'^enoe  of  Br^-dainp.  Tbe  air  nadar  till 
>ti:moF  lei^iiUtiiiD  baa  a  ^iuip'ereour'e,  asdiiMt 


aU  up  the  .') 
tallGd  golfs. 


ie.forliet 


;  ri.f,-rroi  to  the 
1  80,003  cubic  feat 
if  this, 


amonut  of 


luto 


from  tbii  pit  per  day  is,  oi 

One    ton    of  coal   approximaTiny  iriuais    ana  aiiui 
yard.     Tb<'  amount  u[  ooal  riibieil,  buwi'icr,  i«  ruul'l 
leas  than  Ibe  amount  excBv:it"d,  iha  Jiff.-reoou  briii 
about  one  Bfth  ;  thi'  qn:>nlity  being  K-ft  in  the  mini 
So    that   it    tnsy   be  cmfiilvred    that   l,2.i0  rul  i 
yard'  nro  cicarated  per  diy.    Hrnre,  fro:j  Ihi^  i 
wou'd  appear  that  the  lire  i^nnip  iHcsiini-inlheeam 
time  oeei'pinii  a  space  S.'i'S  lime^  Ibut  of  tito  ma 
exeavuteil.     RiippiMO  ona-bilt,  wbieh  wonid  pruhalily 
ba  in  tie  us  of  till!  true  amnnnt.  of  this  giia  to  lomi 
from ottt-r  seams  through  fi'vurcs.aud  not  from  tb 
■cam  im-iiidiatrly  bnug  workivl,  tbore  will  siill  b 
fln-danip  iiiiuinj;  fiom  the  coal  repio-'niiDg  -12 
timis  tbevoluino  of  tbe  eul  removed*     NhJw,  tncom 
pten  this  gas  back  again  into  the  spnce  acriipinl  by 
the  eiiil  would  nipir«apre'»aroo(ti39'ib,  pcr^qnard 
in«fai  but,  inria'Jty.tbccoslar.d  tbvlini-di 
bo  eon'ldi-red  a*  having  ncrnpiMl  ihu  i>am.    , 
btnun  the    prp<.cnra   would  hiivo  to  In  indaSnilely 
raultiplicil.     'I'll"  ta'  ">  esonpivg  from  mines  with 
tho  ordinary  vcritt'i-Iing  cur.iu.t  ibro'igh  the  op-east 
shaft  ia  di  irhir};,.d  liircjlly  into  tbe  atuiotpbere,  i     ' 
bccumcs  ihDu  ■■•i. 


anCDOlthe  fonr-Gllhs  of  inert  iiitrogeii 

t  oierled  is  a'ao  much  lei>,  l-oiiig  onl) 
lire,   or    SlUlb.   per   square  inch.     Th, 


0  fln'me,  which    will  appivr  n-ilb  a  blue  bili 
lit;  if  H-eGre-dNmp  incr  uses  to  1  part  to  I'- 

tbo  miilnre  will  atill  not  cxilo'lei  1  part  c 

fire-ilamp  to  13  oF  air  bceamen  sl'g'itly  oiplo-iva ;  a 
th:i  ih-oretiral  amount  of  1  to  10  i<  reached  the  ex 
ln»ioii  heeouic*  mora  nnd  more  vii'len*..  Tbe  mos 
latent  eitplo-ion  i*  ntaled  loocoiir,  in  pract'ce,  wh"i 
H  firedamp  i-  iu  lb- propoiti"u  uf  I  [lunloO'lO 
i[.  Wlien  tbe  limit  or  I  to  lOis  puss  d  tlie  fore 
F  riplo-ion  will  bMNiino  l.'*-i  niiil  lem,  uulil  wbui 
lipio  ia  1  vol-  of  inar'h  gas 


tba  u 


t  faUrf 


iehti-l 


n  bh  f: 


iply  it.flimma 
rudiiccd  ii.ta  t 


i.ill}-  al-er  tl 
n  at  the  ti 


s  Ihu  < 


nnmp    will 
acid  gaa  b« 


diffrrencBi  in  beiiiht  and  width  oMVj 
dopVudaLt  upxD  the  ri-quinimeati  ot  the  pit,  alls 
wbicli  tasTS  can-id'KliLi  rfteot  upon  the  ventilstilg 
cnrrect,  au.i  afturd  ibe  circiim:.IsniiM  for  tba  oolle^ 
lion  of  dra  damp,  N.i«,  au  eipluaion  may  be  |f^ 
duced  in  aithur  one  ol  tbd  following  ways  ;— 

1.  Supposing  the  fire-damp  to  be  iliniig  tHH 
tbo  face  of  the  coal  »ith  tolerable  legolantr^ 
long  as  the  proper  current  oF  air  il  maiutaised  4Mi 

eWL'pt  away  m  »alrTy,  but  if,  by  a  door  bciD[  Ul 
open,  or  thruugta  au  imiwrfrot  itopping,  (1m  m( 
ourrant  partially  or  entiri  ly  tikea  a  short  eat,  tt* 
lane  of  the  oosl  aill  bo  iuiperFtclly  freed  fnm  0* 
Kaa,  and  an  eiplosire  a'muspb<ra  will  gndadf 
r.;su1t;  i(  miners  eutar  thu  with  naked  ligbti,! 
disaster  oeeur.'i  of  mora  or  is<s  ginvity  u  tka  anan 
aiplo^ive  gaa  ia  great-^r  or  tns. 

•£.  One  IS  invariaidy  foaod  first  in  earitiai  Is  fla 
roof  and  in  tbe  bibber  parts  of  tbe  pamagea.  Mi 
it  is  possible  for  an  eiploFire  B*maepb(t«  W  b< 
generated  in  tbe  upper  pirt  of  a  gallaiy.  wbM 
below  tbe  air  is  quite  tatc ;  if  tbe  gas  is  oat  Ci* 
IddKed,  tbe  limis  ot  tbe  ktralum  ot  eiplaaiM 
gas  wUl  gtt  biwtr  aiid  Jo«er,  uutil  by  uma  M*- 
denial  cause  it  becomis  ignited.  Tbeae  aparMS  m 
somatim'  s  vintilaled  temporarily  by  means  of  bu^* 
of  brattice  cloth.  ^ 

one  part  of  tba  mine  a  eudden  irraptioa  ■ 


of    carbonic    acid,  addoil    I 
f,  ircvei 


lighijlbe-e 

hjdrucailmii  bi  irsKUtiii  it  certain  mo'afi'.-atiuns 
within  iiHirow  limit,  occur.  It  very  Tariiy  bupprii-i 
that  in  actual  (ipki-ionr  of  Gre-iUmp  the  miitiira  of 
airai'dga*  is  prici'.i^ly  of  the  mice  nature  lequired 
for  the  m'iiiinumiff.'ol,  and  hcuw  ne  have  tha  very 
varjii  gcRiicIa  producrd  by  expl>:s'on<  ;  were  it  not 
tnr  tbti  po  ejliud  after  or  cboke-dsmn  produced, 
nxploioiis  of  fire-damp  wouM  be  nothing  like  so 
diiaatrond  aa  tbej    — 


gas  t 


tb«  coal,  bat 
po^luyan" 


1    pUo, 
expWiT, 


tug.-lhBr.     If,  howCTfT,  - 


I  of  fire-d 
>   kork  il 


T,  saMr 

iagaisM 


ay  be  raid  hers  that,  however  fool 
no  ei^iliuion  does  not  in  any  «V 

it  only  ba  given  off  at  tht  faea  ri 
tber  psna  of  tba  wurkinn  VmV 
rsv.  Is  oil  its  way  to  (ba  faeh  * 
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■tniaiii  (mentioned  in  3)  de>ceodii  and  mixes  with 
the  air  oairent,  in  whioh  cftse,  as  tbe  air  proceeds,  it 
beeomea  ebari^  to  a  larger  and  larger  extent  with 
lix«-dAmp,  nnttl,  before  it  reaches  the  npeaat  shaft, 
ife  may  bare  reached  its  ezplosire  point. 

From  these  considerations  it  will  be  seen  that  the 
mahifcenanee  of  the  Tenti!ation  in  a  through  state  of 
cffidenQj,  a  result  which  can  only  be  obtained  by  the 
meet  careful  and  oonntant  sup«>rTision,  i»  in  reality 
tbe  greatest  safegnsrd  from  rxp^osions.  The  nafcty 
hmp,  of  whatever  form,  should  be  regarded  as  a 
of  preventing  acridnnts  in  unforeseen  catipR  of 
iCT|  and  its  use  shouM  nerer  be  allowrd  to 
the  attention  to  the  Tentilation  of  less 
importance. 


OH  PHONOPHORIC  SUBSTANCES 

AND  THE  MAGNOPHONE.* 

Bt  Wkntwobtb Lascblles  Scott,  A.S.T.E. 

Tjy)B  some  time  past,  during  the  uncertain  in- 
C  terrals  available  for  private  reeenrch  sm'dst 
the  exigencies  and  duties  of  prof*  ssional  life,  I  have 
devoted  rerj  eonsiderahle  attention  to  the  relations 
mlnraUy  existing  betwc'-n  ronnd  and  electricity,  and 
ilio  between  the  latter  forco  and  light.  It  is  tbe 
nmnkable  resnlts  already  oStained  in  the  fin>t 
fiviaion  of  this  necessarily  conjugate  Fubipct  that  I 
desire  to  lay  before  the  readurs  of  the  Electrician 
ipon  tbe  present  occasion. 

FaseinAted.  as  so  m^*iy  others  have  been,  by  the 
idepboDee  of  Rfi!>s,  Dobe«r,  Edison,  and  Bell,  I 
iMgbt  diligently  in  the  ronr^e  of  these  investigations 
fcr  some  practical  development  of  the  instrument  in 
qsestion  whioh  should  rt^ccne  it  from  that  oblivion 
to  which  mXL  mere  scientiBc  toys  are,  sooner  or  later, 
esnsigned,  with  the  avo«rrd  ol<jtct  of  producing  a 
"telqtbone"  capaMe  alike  of  dimini'«hing  or  of 
hrgdy  increasing  the  intei  sity  of  the  sounds  con- 
veyed thereby.  Omitting  all  ne<  dlcss  details,  it  may 
h  briefly  noted  that  my  first  distinct  improvements 
iponthe  ordinary  msgnMo-electrio  telephone  were 
ihtainnd  by  modifying  the  diaphragm  or  vibrating 
BBatnre  of  this  initrnment ;  thus,  it  was  of  course 
fsicUy  fonnd  that,  emteris  paribus,  the  greater  the 
vcigbi  of  metal  caused  to  vi brute  by  the  impact  of 
tODorio  waTes  th^  louder  was  the  sound  emitted  at 
the  **  listening  end,"  although  frequently  at  the 
e^Moae  of  cleamett.  Increaned  definition^  however 
^  I  may  be  a'lowed  to  import  a  convenient  optical 
tsm — waa  obtained  by  the  simple  expedient  of 
•raiding  the  in^ensitivenois  of  heavy  ai.d  therefore 
wan  Hgid  disphn^ms,  by  employing  a  number  of 
tUn  laminm  in  p|ace  of  one  thick  plate,  and  this 
Vraagiment  is  so  Tar  a  priotical  improvement  that 
imtnimenis  providci  with  five  huch  vibrating  plates 
(die  ontcr  four  having  central  apertnroft)  will  receive 
ni  emit  clearly  a  variety  of  sounds  for  which  in  the 
aiinary  "  Bell  telephone "  there  is  simply  **  no 
ttotooffhfare." 

Vmm  sereral  armature-plates  to  a  considerable 
nmber  would  be  a  natural  st^p,  except  for  the 
nabti  effect  produced  on  each  by  thoso  which  are 
hrthMt  from  the  magnet.  B<^ourse  was  had, 
thsiefuie,  to  other  expedients  (nstntr  sometimes  a 
fdtaie  enrrent  to  further  exalt  the  efiF<>ot)  for  multi- 
|l|ing  the  number  of  armaturos  without  at  the  same 
tisM  increatiog  their  wci»;h>-.  or  their  distance  from 
tbe  magnet,  and  always  viitb  adrsntage,  until  it  was 
loud  that  the  most  sensitivH  armature  for  a  given 
VBgbt  of  iron  was  that  metal  in  the  form  of  powder 
M  fiJiDgi.  It  U  not  too  much  to  say  ten  grains  of 
■ft  iron  filings,  affixed  by  i^uitahle  means  to  a  duly 
itntdied  membrane,  are  cap«bl>t  of  producing  better 
Malta  than  forty  grains  in  the  shape  of  a  "  ferrotype 
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Bererting,  at  this  stage,  to  my  former  lino  of 
hqmry,  and  calling  in  the  aid  of  the  voltaic  currentf 
Js^JBtensify,  if  po- sible,  the  powers  of  the  te'cphobio 
ammngemeot  juMt  dcirr  b'd,  no  material  progress 
*Bi  made  upon  the  de^-ire  I  psth,  although  9ome  slight 
■dTBBtaffo  appeared  to  result  fio.u  the  iiittrposiiion. 
On  cairefnllj  insulating  the  vibrating  armature  of  the 
^■aimiitlng  telephone,  howrver,  and  including  it  in 
Ml  drenity  a  di:*tinct  and  apparently  inexplicable 
iMvaaa  in  tbe  »ensitivfne!<ri  wus  obitervcd,  a  pheno- 
■Mon  which  still  obtained  when  the  **  iron  fi'ings 
■mature  "  previously  described  wa-t  emplojcd.  T he 
vhole  off  tbese  exp«riments  were  performed  with 
isBftrnmeBte  somewhat  roughly  put  together  (and 
fvyfiraqaently  pulled  to  pi<-ce4  again),  and  it  waa 
aflir  aotiDg  the  satitfiictory  st«'p  forwaid  that 
•Mwid  to  have  been  made  when  I  discovered  that 
the  bar  magnet  of  tbe  **  transmitter  "  giving  such 

^1  reanlts  had  l)ecome  accidental  y  loosened,  and 
slipped  about  an  inch  and  a  hitit  away  from  the 
'■pimgm,  being  tberefuri;  ei  tir<  ly  "  out  of  range  " 
liDm  a  telephonic  point  of  vit- w.  The  fact  that  its 
■tm  rmoral  did  not  afffct  the  powers  oF  the  in- 
•IreaiaDt  oseasioned  me,  thertfure,  but  little 
anrpri^e. 


It  was  impossible  to  avoid  believing  that  hern 
might  at  last  be  a  clue  to  the  cau*<es  of  a  variety  of 
phenomena  hitherto  uncertain  and  obscure  pheno- 
mena which  have  been  observed  by  numerous 
iuquirr:rA,  but  have  been  accounted  for  by  none.  A 
number  of  But>otaaces  in  a  more  or  less  fin(=ly  divided 
condition  were  introduced  into  the  circuit  in  place 
of  the  "  transmitting  telephone,**  viith  the  general 
result  that  a  little  h'^ap  of  metallic  particles,  whofle 
conductivity  (or  *'r^M8tance")  varies  with  eonoric 
vibrations  absolutely  inappreciable  to  the  moflt 
sensitive  e.ir,  may  be  employed  as  a  "  transimitter  " 
far  transcending  in  dtlicacy  any  instrument  yet 
described. 

If,  for  instance,  40  or  50  short  sftciions  of  silver 
wire  (No.  2o),  altont  lin.  or2in.  in  lonprth,  ho  laid  in 
gentle  contact  with  each  other  in  the  small  porcelain 
**  boat,"  or  tronsh  (such  as  is  n^oA  in  organic 
analysis),  an)  made  to  form  psrt  of  a  ''telephonic 
circuit "  by  cnnnfMsting  one  end  of  its  contout-*  with 
the  +  wire  from  the  battery,  and  the  othpr  with  the 
**  Vmt*  wire  **  which  pas^e^  onward  to  the  "  receiving 
telephone  "  at  the  other  station,  the  **  trough  "  may 
be  sung  or  spoken  to  as  if  it  were  an  ordinary  tele- 
phone, and  both  notes  and  words  will  be  faithfully 
repeated  at  the  distarit  instrunaent.  If  gold  wire 
sections  of  the  same  tizs  and  aV^out  the  same  number 
of  points  of  contact  be  substituted  for  silver,  the 
arrangement  becomes  apparently  mors  sensitive  ;  but 
so  many  factors  ncces<'srlly  enter  into  the  qne^tion 
of  pbonophoric  compirisens  that  accurate  relations 
will  probably  be  extremely  difficult  to  arrive  at. 
Precipitated  silver  is  in  a  high  degree  phonophorio, 
but  is  again  excelled  by  pure  iron,  too  latter  by 
mercury,  and  this  la-t  must  yield  in  sensitivena^s  to 
platiuum.  Many  metaU  (and  some  metalloids)  in* 
fluence  the  current  in  such  a  manner  that  the 
scratching  of  an  ordinary  quill  pen  upon  paper  can 
be  heard  through  the  connecting  medium  of  half  a 
mile  of  wire.  Instead  of  the  groat  diminution  of 
sound  common  to  ordinary  telephonic  system*,  it  can 
be  very  considerably  (and,  as  I  think,  indefinitely) 
increased,  by  means  of  the  arrangement  just  in- 
di(*ated,  which  I  propose  to  call  the  "Afa^no- 
plyme.*** 

If  either  platinum,  m<>rcnry,  or  silver  (and  doubt- 
less other  bodicH  in  a  different  degrer>)  be  precipitated 
in  an  citrcnicly  fine  state  of  division  within  the 
cavities  of  suitable  porous  substances,  Fuch  as 
pumice-stone,  a^be^to?,  Ao  ,  "  phonophorio  tablets," 
spheres,  or  cylinder;)  may  bo  formed  therefrom, 
which  are  sen<«itive  to  an  almost  incredible  degree. 
By  their  aid  the  sound  of  a  glazier's  diamond  is 
"  magnified  "  until,  without  any  great  stretch  of  the 
imagination,  it  might  be  taken  for  the  distant  reverbe- 
ration of  a  'Split"  in  some  mighty  glacier;  the 
"hum"  of  a  minute  induction  coil  (inaudible  six 
inches  from  the  *'  contact  break  ")  becomes  a  veri- 
tabls  *'  roll  call"  played  by  fairy  drummer- boys, 
whilst  the  "  mnterial  disagreements  "  of  a  couple  of 
quarrelsome  spiders  are  mad**  apparent  to  our  human 
senses  in  the  *'  crashing  sounds  of  battle." 

By  means  of  two  little  cyliuderj  of  platinised 
pumice,  one  end  of  each  in  good  metallic  connection 
with  the  'Mine  wire"  and  the  other  extremities, 
which  should  be  rounded  slightly,  just  touching,  it  is 
possible  to  hfinr  the  crystallisation  of  various  Halts, 
the  sulphat'j  of  pota-i^ium  as  formed  by  pncip  tfttion 
for  inctance ;  the  *'  pbonophoric "  body  for  such 
experiments  may  t>e  infleIt^d  conveniently  in  a  gla^s 
UtuVie,  and  immerstd  in  thin  under  the  surface  ot  the 
solutions  A  variety  of  applications  aro  pro^mbly  open 
to  whatever  may  prove  to  bo  the  best  practical  form 
of  "  phoiiOphore,"  not  the  least  important  of  which, 
I  opiLC,  wiJl  (o  in  tbe^  f>tudy  of  phyfliology  and  the 
development  of  plant-life. 


*  From  the  Elcclrician, 

form  of  battery  ciin  at  prevent  bo  reoom- 
Ib  the  experimeiits  hero  <lo«cribed  small  colls  vt 
-■-  Davy "  and    **  Daaiell "   wore  emplujed 


ACCURATE  SCREW  CUTTING  AND 
CENTRING. 

WRITTNCr  on  the  eubj»'ct  of  a»*cnrate  pcrcw- 
cuttiKg,  a  corre-p'irident  of  the  Railway 
Qazelte  sajs,  Sir  Joseph  Whit  worth  ppeak^i  most 
truly  when  he  insi-ts  on  the  uocrssity  of  having 
pertiHSt  screwA  for  elide  or  screw-cutting  lathes,  au'i 
the  advantages  of  having  the  ticr'*w  to  fit  the  nut 
and  coalesce  all  over  from  end  to  on>l.  Some 
Western  shopA  aro  unwilling  to  allnw  time  to  havo 
the  BcreW'Cutt'ng  toid  ground  exactly  to  the  gauge 
and  Ret  p.irticu!arly,  but  prefer  to  have  a  man  or 
boy  grind  tbe  tool  for  a  V  thread  any  way,  shove 
the  tool  in,  and  take  ouo  or  two  rough  cuts  over  the 
bolt,  aiid  then  da'^h  into  it  by  baud  with  a  cha»or, 
with  the  fpindle  of  the  following  head-!itock  bticking 
out  5  or  6in.,  and  not  tightened.  Of  course  a  man 
will  do  a  bigger  duy's  work  the  latter  way,  and  if 
the  screw-cuti  ing  tool  is  not  eet  and  groui.d  very 
particularly  it  is  better  to  give  the  bolts  a  slight 
tou-jh  with  a  chaser,  provided  the  chaser  ii  cut  with 
ai^rfect  thrvud.  But  it  ii  a  bad  plan  to  chase  a 
thread  too  much. 

A  few  word:)  on  centring  and  turning  might  not 
be  out  of  place  bore.    The  fact  is,  in  many  Western 


shops  far  too  little  attention  is  pa*d  in  having  the 
lathe-centres  all  turned  to  a  standard  gnuge  and 
the  centres  countersunk  to  fit  exactly  and  drilled. 
Some  men  think  it  does  not  pay  to  centre  ligbt  wjrk 
any  other  way  than  with  a  centre-punch,  where  they 
do^  not  have  cutting-off  and  centring  machines.  But 
this  is  a  most  erroneous  idea.  In  my  opinion,  using 
punched  centres  with  a  centre  pnncb  ground  on  tbe 
stone  is  a  barbarous  practice.  No  wonder  tbe  dead 
centre  is  always  in  bad  order,  cutting  and  speaking. 
The  fact  is,  putting  good  centres  in  work  is  of  aa 
much  importance  as  tbe  foundation  of  a  house,  and 
every  thoroughbred  turner  that  has  served  an 
apprenticeship  on  the  right  side  of  21  knows  it.  I 
have  veen  boys  tsko  work  to  the  vice,  drive  a  centre- 
punch  into  it,  toko  it  to  the  lathe,  chalk  the  full 
sides,  take  it  back  to  tho  vice,  draw  the  centres,  and 
try  again ;  whereas  if  they  would  put  a  equare  of 
centre  cutting  in  the  spindle  of  the  tail-blo<dc  or 
head-stock  and  push  a  tool  gently  agunst  the  full 
Hide,  it  would  come  true  in  an  instant.  The  main 
advantimfe  of  square  centring  is  tbe  superior  quick- 
ness over  all  other  methods.  I  have  seen  lota  of 
light  work  from  an  inch  and  a  quarter  down,  centred 
by  sticking  one  end  into  a  hoUow  Y-shaped  socket 
live  centre,  without  putting  a  dog  on  one  end  or 
stopping  the  lathe  at  all.  In  almost  any  shop  a  boy 
for  a  few  shillings  a  day  could  be  kept  constantly 
centring  and  drilling  for  all  tbe  light  lathes,  Mid 
then  they  would  have  good,  permanent,  properly 
shaped  centre  or  counter-sinks,  and  their  centrea 
would  last  for  many  months.  I  hare  seen  good 
centres  put  in  car-axles  by  having  tbe  centres  turned 
to  the  gauge  and  hardened  to  the  proper  temper  by 
being  fitted  into  each  end  of  a  wbeel  press  and  then 
pressed  to  |  or  |  diameter.  The  centres  are  much 
harder,  wear  better,  are  less  liabln  to  cut  and  squeak 
than  if  countersunk  with  a  cutting  centre.  I  ba^e 
seen  hundreds  of  axles  centred  in  tbis  way,  and  no 
perceptible  wear  on  the  centres  that  did  the  presiing, 
although  in  constant  use  for  years.  Some  men  baTO 
a  great  notion  of  turning  wrooght-iron  dry  with  a 
very  fine  feed  and  quick  »peed,  and  then  rasping 
into  it  with  a  file.  That  may  do  for  old,  dirtv,  Bandy 
iron  ;  but  I  contend  that  except  for  vrry  light  work 
a  water-cut  without  filing  is  the  better  way  and  much 
quicker.  A  man  that  can  scrape  cast  iron  without 
cbsttcring  or  jarring,  and  does  not  require  files  and 
sandftone,  or  can  finish  wrooght-iron  balls,  handles, 
ogees,  fillets,  bulges,  and  hollows,  without  the  oie 
of  files,  has  an  immense  advantage  over  one  who 
can't.  Sir  Joseph  Whitwoith's  male  and  female 
steel-hardened  standard  templates  were  in  use  in 
Manchester  the  year  I  went  to  the  trade  (1842),  and 
probably  some  years  before.  They  are  now  very 
generally  used  both  in  Eoglaad  and  America.  li 
would  be  well  if  link- pins,  &c.,  could  be  fitted  up  in 
the  same  way. 

It  is  seldom  anything  appears  in  scientific 
engineering  journals  from  the  pen  of  a  practical 
workman.  But,  as  Sir  Walter  Scott  said  there  waa 
no  man,  however  ignorant,  but  yon  could  loam 
something  from,  I  make  bold  to  try  if  my  endeavour 
is  worth  a  place  in  your  columns. 


*  I  hid  the  ploRDuro  of  explaining  to  the  K<rv.  E.  Davis 
on  February  2Lrt  Ust,  Bumo  of  the  olIvrtA  of  the  "  ilaguo- 
phone,"  and  the  principle  on  which  it  is  baaed. 


EXAMINATION  OF  THE  PHONOGRAPH 

RECORD  UNDER  THE  MICROSCOPK* 

Bt  Persifob  Fbazbb,  Js.,  A.M. 

AT  a  meeting  of  the  Philosophical  Society,  held 
April  5th,  1878,  I  described  the  results  of 
some  examinations  of  the  tinfoil  whioh  had  been 
indented  by  th"i  stylus,  or  needlo  point,  of  the 
phonograph.  My  object  was  t  >  ascertain  the  shapes 
of  the  indentations  made  by  different  known  sounds. 
For  this  purpo-'W*  ^r.  Plush,  the  sup 'rintr  ndent  of 
the  Philadelphia  Local  Telegraph  Co.,  kindly  offered 
his  assistance.  The  vowels  and  diphthongs  were 
spoken  into  the  mouthpiece  of  the  apparatus  with 
small  panels  in  the  order  seen  on  the  diagram. 
These  sounds  w  're  n'peated  thrice  on  each  of  three 
foils.  They  were  then  mounted  on  glass  plates, 
sepsrated,  and  labelhd.  Finally,  at  the  suggestion 
of  Mr.  Knight,  they  were  cut  out  and  mounted  on 
another  piece  of  gla^s  vertically,  instead  of 
horizontally,  in  order  that  a  number  of  the  dents 
produced  by  any  given  sound  might  be  on  the  screen 
at  once.  I  am  much  indebted  to  Mr.  Hoi  man  for 
his  kindness  in  adapting  the  apparatus*,  whioh  he 
himself  will  explain  a  little  luti-r  to  the  purpose  of 
showing  these  phonographic  records.  Lissajous, 
L'.K)n  Scott:,  and  Ki'mig  have  provided  tho  means  of 
trauB  form  ing  sounds  into  form,  in  various  ways- 
vis.  :  By  bright  points  on  the  ends  of  steel  bars  of 
diffi5rcnt  thicknesses ;  by  vibrwiting  membranes  at 
the  extremity  of  a  "  phonantograph,"  and  by  flames 
rtfli'Ct^'d  in  a  rotating  mirror.  It  was  natural  to 
conclude  that  the  Fame  vibration^,  imparted  to  a 
steel  point  by  means  of  a  metal  diaphragm,  would 
leave  an  equally  characteristic  trace. 

It  was  intended  to  take  a  solid  cast  of  these  de- 
prcstfions  in  Canada  bali^am,  or  some  other  trans- 
parent subi*t&nce,  and  thon  reproduce,  in  the  mind's 
eye,  the  path  of  the  stylus  polntk.    'C^^x^k  ^^»»»  ^^siv. 
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Y>een  tine  for  ibis.  The  SAme  Toioe  (that  of  Dr. 
Plush),  apeakixig  the  followbg  Towels  and  diphthongs 
as  Deiiri>  as  possible  at  the  same  distance  from  the 
mouthpiece,  was  relied  npon  for  the  matrices. 

The  first  records  tried,  to  ascertain  whether  the 
pronunciation  was  perfect,  were  afterwards  thrown 
away,  and  the  records  which  were  studied  were  not 
in  an  J  way  injured  by  a  second  passage  of  the  point 
of  the  stylus.  By  following  along  the  nearly 
Tcrticol  line  of  impressions,  which  are  at  the  sane 
time  in  focns,  it  will  be  obeerved  that  this  lino  con- 
sists of  one  long  followed  by  two  sherta  (or  two 
shorts  followed  by  one  long),  the  indentations  bear- 
ing a  general  resemblance  to  each  other  and  to  seeds. 
This  is  long  A,  or  "  Ah."  A  glance  at  short  A  (as 
in  **  bat "),  will  show  the  same  thing,  bat  the  seed- 
shaped  hollows  are  narrower,  and  there  are  no  abrupt 
terminations  of  the  hollows  by  interrening  parts  of 
the  foil  which  have  sot  been  touched  by  the  needle- 
point. 

E  (or  ay),  on  the  sereen,  looked  like  the  magnets 
of  two  Ban  telephones,  with  the  small  ends  turned 
towards  each  other.  In  the  diagram  they  look  like 
two  Indian  clubs  with  the  handles  together.  The 
rsme  general  resemblance  is  observed  in  E  short, 
except  that,  as  in  a  short,  the  volume  of  sound 
heing  less,  the  intensity  was  less,  or  (what  is  the 
neasare  of  intensity)  the  path  of  the  needle-point 
was  shorter,  and  it  seldom  entirely  cleared  the  foil ; 
the  consequence  being  a  continuous  groove  of 
irregalar,  but  normally  irregular,  width. 

Dr.  Nolan,  in  faithfully  transcribing  the  general 
appearance,  to  the  eye,  of  these  curves,  was,  of 
course,  not  able,  in  the  limited  time  given  him,  to 

5 reserve  the  absolute  thicknesses  and  lengths, 
'hese  will  be  added  in  the  memoir  in  the  proceedings 
of  A.  F.  S.,  in  the  form  of  miorometric  measure- 
ments to  the  '001  mm. 


with  finely-powdered  and  sifted  ^  black-lead  and 
Indian  red.  When  dense  enough,  immediately  coat 
again  with  plain  collodion,  which  should  be  very  thin 
in  both  cases,  and,  when  set,  place  the  plate  in  a 
dish  of  water  slightly  acid,  until  all  the  yellow  colour 
is  removed.  Wash  well,  and  place  to  dry.  When 
you  have  finished  printing,  proceed  to  transfer  like 
carbon  printing,  by  soaking  transfer  paper  in  warm 
water  and  laying  it  down  on  the  print,  and  passing 
the  squeegee  over  it  in  the  usual  way,  and  leave  them 
to  dry,  wnen  they  will  strip  off  the  gUss  with  a 
brilliant  surface.  It  is  quite  easy  to  make  an  enlarged 
transparency  from  carte  size  up  to  14  x  12  without 
loss  of  sharpnees  or  granulation,  and  by  the  means 
I  have  pointed  out  quite  exoeUent  prints  can  be 
made,  and  of  any  desirable  colour,  and,  being 
permanent,  they  serve  admirably  as  a  basis  for 
colooring. 


HOIJLDINa  TOOTHED  WHEELS. 

IMPROVEMENTS  in  tho  apparatus  hitherto 
employed  for  moulding  toothed  wheels, 
which,  as  is  well  known,  is  not  looked  upon 
with  much  favour  by  first-class  mechanics, 
have  been  recently  patented  on  behalf  of  M.  J. 
Cardailhac,  of  Paris.  The  illustration  (Fi^.  1) 
represents  an  elevation  of  a  portion  of  a 
machine^  partly  in  section,  adapted  for  the 
division  and  moulding  in  founders'  sand  of  the 
teeth  of  wheels,  in  this  case  a  bevel  wheel. 
The  dividing  apparatus  is  based  on  the  prin- 
ciple already  adopted  in  machines  for  cutting 
out  the  teeth  of  toothed  wheels ;  but  it  has 
applied  to  it  improvements  having  for  their 
object  the  obviating  of  the  errors  which  are 


the  wheel  D,  to  describe  arcs  oorrenonSag  to 
one  or  more  revolutions  of  the  haaidle  B.  Itia 
obvions  that  as  the  shaft,  E»  cairjiag  tbe 
moulding  apparatus  is  osrused  to  rotate  1^  the 
action  of  the  roller,  each  shaft  will  doMribe 
similar  arcs  to  the  roller,  as  will  also  theeuner 
holding  the  pattern,  and  which  is  sitiate  it 
any  suitable  distance  from  the  centre  of  iiie 
shaft,  according  to  the  radios  of  the  whed  to 
be  moulded.  The  small  dimensioiis  of  fiie 
worm-wheel  would  apparently  be  Cfpea  to  the 
objection  of  a  liabili^  of  inaccoxapy  in  the 
division  of  a  wheel  of  considerable  diameter. 
Heretofore,  in  the  constmotion  of  difidmg 
apparatus,  it  has  been  necoooary  to  empky 
worm.wheels  of  considerable  diameter,  ana  the 
machines  are  consequently  heavy,  difficoU  to 
construct,  and  very  costly ;  bat  the  employment 
of  friction  gearing,  according  to  the  nud  ia- 
vention,  admite  of  divisions  of  great  preorios 
being  obtained  with  a  worm-wheel  of  spmH 
diameter.  Should  an  error  take  place  betwea 
two  teeth  it  can  only  be  very  slight,  hj  resMi 
of  the  fineness  of  the  pitch  of  the  wheel,  tad 
being  divided  by  the  proportion  of  thedfiunetea 
of  the  worm-wheel  B,  and  the  roller  C,  ft 
becomes  practically  eliminated.  A  whed  sad 
pinion  may  be  employed  in  combination  witti 
the  friction- wheel  D,  and  roller  C,  the  pitdi 
lines  of  which  correspond  with  the  dream* 
ferences  of  the  said  wheel  and  roller,  in  otdtt 
to  ensure  their  simultaneons  rotation,  whilst  it 
the  same  time  obviating  any  liability  to  d^ 
under  the  influence  of  a  sadden  jerk. 


Note.— In  thp  wood-cnt  the  forma  made  by  the  oxouraions  of  the  stylus 
for  the  short  letters  are  wider  than  they  should  be. 


I  long  and  I  short  are  much  alike  in  general  form, 
••  aleo  at  e  O  long  and  O  short,  the  coupling  of  the 
ra'rd  of  th«)  latter  being  the  most  striking  feature. 
U  on?  and  U  short,  in  the  drawing,  best  show  the 
difference  in  shape  produced  by  less  intensities,  the 
short  being  drawn  out,  and  more  acicular. 

01  is  very  interesting.  The  diphthong  consists  of 
01  »hort,  and  the  very  moulds  which  chsracteri&e 
their  SDunds  are  to  be  observed  in  the  cut. 

OW  presents  a  composite  character,  but  its 
derivation  has  not  yet  been  made  out. 

The  above  presentation  of  the  subject  is  necessarily 
crude  and  imperfect,  but  will  illustrate  the  possi- 
bilities of  an  exhautive  investigation. 


ENLAEGING  BY  THE  POWDEE 
PROCESS.'' 

IH  A.VE  just  worked  out  a  method  of  making  what 
I  call  carbon  eslargements — ^for  snch  they  are 
in  reality— by  a  modification  of^  the  dosting-on 
process,  which  will  prove  valuable  in  special  case:». 
The  process  is  shortly  as  follows :— An  enlarged 
transparency  is  made  of  the  siie  of  picture  required, 
varnished,  and  retouched  with  lead  pencil,  &o, 
Tktent  plate  should  be  used.  A  clean  glass  is  now 
dusted  with  talc,  and  coated  with  plain  collodion, 
dried,  and,  whilst  warm,  coated  with  sensitive  mix- 
ture, as  used  in  tbe  dusting  process,  of  which  there 
are  several  formulsB.  When  quite  dry  and  still 
warm,  print  under  transparent  positive,  and  develop 

*  By  W.  T.  Watsov  in  the  Photographic  ITtiot. 


liable  to  occur  in  the  division,  in  consequence 
of  the  play  which,  after  a  time,  takes  place 
between  the  different  parts  of  a  dividing  appa- 
ratus. P  is  a  flat  table  fixed  upon  a  bearer,  M, 
supported  by  two  trestles  (not  shown),  which 
table  carries  bearings  for  the  reception  of  the 
spindle  of  an  endless  screw  or  worm,  A  (Fig.  2), 
and  of  a  worm-wheel  engaging  therewith.  The 
hub  of  this  worm-wheel  is  prolonged  in  the 
form  of  a  friction  roller  at  C,  the  rotation  of 
which  imparts  motion  to  a  friction- wheel,  D,  of 
greater  diameter  than  the  roller,  the  said  wheel 
being  keyed  upon  a  rotatory  shaft,  E,  for 
carrying  the  plain  trammel  or  apparatus,  which 
serves  to  form  the  bed  of  the  wheel  in  which 
the  division  and  shape  of  the  teeth  is  to  be 
moulded,  and  also  for  carrying  the  improved 
trammel  or  apparatus  for  moulding  the  teeth. 
The  friction  roUer,  C,  and  wheel,  D,  are  brought 
into  contact  by  means  of  screws  acting  upon  a 
sliding  bearing  carrying  the  spindle  of  the 
wheel,  D.  Motion  is  imparted  to  this  friction- 
wheel  by  a  crank  handle,  B,  which  turns  a 
spindle  carrying  a  pinion,  F,  which  is  in  gear 
with  an  intermeduvte  wheel,  F^  imparting 
motion  to  another  wheel,  F^^  fixed  on  the 
spindle  of  the  endless  screw,  A.  The  combina- 
tion of  these  three  wheels,  F,  F^  F^^  (which 
may  be  changed  to  vazy  the  proportion  of  the 
speed  aocofding  to  the  division  to  be  effected), 
CMiiei  the  womi-wheel  B,  and  oonsequentlj 


The  invention  also  consists  of  a  nniveeak 
trammel  or  carrier,  which  is  constructed  in  thi 
following  manner : — A  double  socket,  G,  formei 
by  two  tubes  placed  with  their  axes  at  rigll 
angles,  is  fitted  so  as  to  be  free  to  slide  npoa 
the  vertical  shaft,  E,  carrying  the  Mpazatoib 
and  through  the  horizontal  portion  of  tne  sodMl 
is  passed  an  iron  tube,  H,  filled  with  wood  tD 
prevent  it  from  bending.  This  tube,  whi^  il 
capable  of  sliding  through  the  socket  for  ill 
entire  length,  has  pivotted  to  it  at  one  end  a 
carrier,  K,  to  which  is  fitted  a  slide,  J,  oanyiBg 
a  segmental  pattern,  L,  for  forming  the  tooth. 
The  slide,  J,  is  so  arranged  as  to  be  free  to 
move  vertically  under  the  action  of  a  screw,  sad 
also  so  as  to  bo  capable  of  assuming  any  anris 
of  inclination  requisite  for  the  angle  fonned  dj 
the  tooth  of  the  wheel  which  it  is  desired  ta 
mould  or  adjust.  The  carrier  is  also  capable 
of  being  turned  on  its  pivot  for  the  facili^  of 
making  helical  teeth.  The  screw,  S,  is  caused 
to  raise  and  lower  as  required  the  slide*  J» 
holding  the  segmental  pattern,  L,  1)(y  the  act  of 
operating  a  crank  handle. 

The  machine  operates  in  the  foliowing  usbp 
ner :— The  bed  in  which  the  teeJStt  are  to  be 
formed  having  been  properly /jpcepaied*  a 
toothed  pinion,  F^^  having  Afie  reqiiized 
number  of  teeth  according  t^  the  diviakin 
which  it  IS  desired  to  ohUdn,g-iB  in  ^e  fltst 
place  fixed  on  the  spindle  of  tjjb  mXi 
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e  dividing  appamtui,  and  the  positioD 
Int  tooth  is  determined  in  relation  tn 
he  armi  of  the  wheel.  The  aegmeDtal 
L,  ii  placed  in  the  positiOD  to  be  occn- 
tlie  firat  tooth,  and  the  sand  is  rammei! 
he  pntteni,  after  which  the  Utter  i.' 
J  the  act  of  tuming- the  screw  of  tbi' 

The  crank  handle,  R.  of  the  diridini; 
oa  ia  then  tnmed,  wberab;  tlie  teg- 
pattern  ia  mored  a  distance  exactly 
>  the  interval  between  two  teeth,  uul 
iw  being  then  torned  in  the  reversr 
1  the  legmental  pattern  is  lowered  into 
tion  for  forming  the  second  tooth,  ami 
1  anuoessioQ  for  the  whole  number  of 
lich  the  wheel  is  to  contain. 
litioQ  to  its  use  for  moulding  tootheil 
nd  other  articlea  of  a  similar  deacrip. 
I  dividing  apparatus,  which  may  b-' 
loved,  can  also  be  employed  with  ad- 
for  the  purpose  of  verifjingthe  exact 
he  divibion  either  of  the  teeth  of  old  I  [eeig 

which  have  been  distorted  bj  timt^ 

or  the  recesses  or  mortices  ot  the 
cogs  ot   cog.wbeels,  as  well  aa  for 

the  axes  of  cast-iron  teeth  when  the 
urer,  not  having  a  cutting  machine. 
1  to  cut  the  tepth  either  by  hand  or  in 
i;  machine.  This  improved  dividing 
3  may  also  be  advantnfjeouBty  applied 
nes  for  cutting  the  teeth  ot  metal 
'  wooden  cogs. 


SCrJINTTPIfi   NEWS.  ^"""K  **■*  present  year.     To  May  24  there 

ObUiri  IJJIOW  J:i  no.  had  been  1R  explosions,  killing  31  pervms,  ud 

•*•    ~  injuring  38  others.    Speaking  of  tiia  Dnbliit 

THE  microphone  has  already  demonstrated  explosion,    Mr.   Fletcher  says: — "It  appean 

its  Qsefuiness  to  the  surgeon,  in  discover,  quit^   unpardonable  that  any  one  should  bo 

ing  the  existence  ot  stone  in  the  bladder.    On  allowed  to    pnt  down  a   steam  boiler  in   ft 

SatnrdayloatSirH.  Thompson,  while  operating  populous  neighbourhood,  and  work  if  until  the 

on  a  patient,  showed  that  the  smallest  particle  plates  become  as  thin  as  a  sheet  of  paper,  and 

of  stone  could  bo  detected.     Mr.  Eriohsen,  Dr.  itbunts.dealingdeatractionallaroand."  Quite 

TandeU  (U.S.),  Mr.  M.  B.   Hill,  Mr.  Clover,  so,  Mr.  Fletcher ;  hot  uulil  a  Lord  Lieutenant 

Mr.  B.  Browne,  and  others  were  present,  and  iskilledorinjured,aboileceiplosionin  Dublin, 

the  opinion  was  expressed  that  in  the  detection  if  it  does  kill  14  oommon  people,  will  not  in- 

of  bullets  or  other  foreign  bod  ies,  and  in  the  duee  the  Government  to  interfere, 
rec^tion  of  djse»ed  bone  in  deep  wounds,        Mr.  Ward,  thewfwtercaUer,  some  time  ago 

"ooW  be  found  of  much  value.  ^^^^  ^^^^^  that  a  reduction  of  wages  i      ' 
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Mr.  Bdiaon  believes  that  some  of  his  recent 
discoveries  may  be  made  of  use  to  the  deaf,  and 
has  set  two  assistants  to  work  to  test  his  ideas. 
He  twlieves,  rightly  enough,  that  there  would 
be  a  large  demand  for  an  apparatus  which 
would  render  the  deaf  able  to  hear,  and  he 
that  he  can  produce  it  within  six 
mouths.  Thereare,  however,  at  least  twokindi 
if  deafness — one  which  the  skUl  of  theaurlet 
ian  do  mucb  to  relieve,  if  not  permanently  curt, 
'.he  other,  resulting  apparently  from  some  iojury 
■lO  the  auditory  nerves,  which  he  is  powerless  to 
remedy. 

The  first  part  of  the  new  edition  ot  Thomson 
snd  Tait's  "Nstural  Philosophy"  is  ready  for 
^e  printer,  and  will  shortly  be  issued  from  the 
Cambridge  University  Press. 

The  Cunningham  medals  of  the  'Boval  Irish 
Icademy  have  been  awarded  to  Dr.  A.  Smith 
for  his  inquiries  into  Irish  numismatics,  to  Dr. 
Carey  for  his  mathematical  discoveries,  to  Prof. 
Dowden  for  his  literary  work,  and  Dr.  G.  J. 
lllmon  for  his  researches  into  the  natural 
kistory  of  hydrotoology. 

The  tercentenary  of  Harvey  was  celebrated 
bya  banquet  at  the  College  of  Physicians,  Prof . 
Sniley  reepondin?  to  the  toast  ot  the  "  Memory 
gf  Harvey."  In  the  course  of  his  remarks  Prof. 
3nxley  stated  thst  Harvey's  doctrine  of  the 
I'irculation  of  the  blood  was  not  only  absolutely 
tiriginal  as  regarded  himself,  but  abeolntely 
novel  in  respect  of  all  those  who  had  gone 
before  him. 
A  Mr.  Fuller,  of  the  United  States,  has 
!?*  kI  Revised  a  new  form  of  electric  lamp  which  ' 
>uiut:ai.iuu  i  lu.iu  uin  (cmowhat  resembles  the  Jablochkofl  candle.  , 
'e»er"ii'ou'reqQ'ired"'mort  •'''*  carbons  ot  unequal  eiia  are  placed  side  b.v 
t  of  the  lipt,  so  will  tht  ^^^  ^^  ^n  angle  to  the  vertical,  and  ore  covered 
lets  perfecttr  in  tans,  ,  '  Q  one  side  by  a  slip  of  glass  which  rests  upon 
'-  illDKtrste  the  effect  of  ihem.  The  gloss  melte  at  the  points,  and, 
lities  of  irhile  increasing  the  radiating  snrface,  secures 
"t  ^"'7    '^^  steady  consumption  of  the  carbons,   and 


I  Hay  25, 
thsebsir; 


Wind  Initnunents  aa  Besonators, 

an  stlempt  he  hu  made  to  carry  intc 
1  cprtsin  Bconatinl  invnti^tioni  of  thi? 
.  Wbeatatone.  A  msthod  bj  which  tfar 
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■  dot   to  the  osittT  of  the  n 


1  in  eiplsininfi  the  inBoeaes 

ria  plued  an  the  table  a  conimntiicatioD 
ationi  and  attacbed  water,  and  on  the 
of  witer  from  orystallins  solids  in 
dry  air,  in  contianation  of  his  roKircbee 
already  been  putaliBbed.  He  also  abowed 
f  a  etfam  ji't  in  boring  throngb  a  block, 

ich  a  mettiod  in  the  eominBrc'Lal  prepara- 


Bjn 


oitat  he  < 


It  within  a  oollimator,  which 

0  tbe  ob'criing  t»l»cope  waa  ot  ooraidsr- 
in   order  to  idmit  ai  mseh   light  u 

3d    tbe    gratinu    wbb     moveable.     The 

1  was  effected  by  inaerling  a  lens  near 
lint  of  the  obseriing  telescope,  and  he 
itire  eDllodion  which  gave  the  grsstsat 
t  definition  abont  the  line  Q. 
lomsoD,  in  eontinoation  of  tbe  eommnni- 
■  to  tbe  society  at  its  last  meslini;, 
Iw   effect  of    torsion   on   Ihe   electric 

of  a  tnbe  of  braea.  He  showed  thai 
it  poll  and  thmat  were  diffeisnt,  and 
•ss  of  a  tabs,  as  in  the  ewe  ot  a  plat«, 
Ifninmtian  in  eondoclivity  in  tbe  diree- 

in  the  case  of  (be  tnbe,  bowpver.  the 
of  Ot»  farces  resnlt  in  a  sort  of  echelon 
>aa  Rgard*  eondnctivity. 


ihe  current.  The  new  Moderator  eleotdo  light, 
iivented  by  M.  Bapieff,  is  stated  to  be  a  very 
gratifying  success.  Tbe  carbons,  two  for  each 
[-ole,  are  arranged  thus :  Y ,  save  that  the  lower 
]air  form  an  angle  with  tbe  upper,  and  there 
II  an  ingenious  arrangement  by  which  the  car. 
Lons  are  mode  to  momentarily  touch  In  case  of 
a  break  in  the  current  extinguishing  the  light. 

The  annual  report  of  the  Astronomer  Boyal 
was  read  at  the  meeting  of  the  Board  ot 
Visitors  last  Saturday. 

The  eiperimenta  made  last  week  on  the 
Iiondon  and  Brighton  line  with  the  Westing- 
tiouse  brake,  and  the  automatic  recording 
^ipparatua  have  yielded  some  important  data, 
from  a  consideration  ot  which  it  appears  that 
.^sveral  accepted  doctrines  will  require  modifl- 
f'ltion.  A  skidded  wheel  ia,  for  \natnnce,  shown 
ta  be  much  less  useful  ss  a  train-stopper  than 
ii  wheel  rubbing  against  a  brake  block,  Euid 
:iiheeion  is  found  to  decrease  as  speed 
nijjmenta.  The  whole  subject,  with  an  account 
.-j[  the  experiments,  will   b^  laid   before   the 


t«ke  place,  or  certain  hands  must  stop  work. 
The  men  declined  to  accept  the  redaction  i 
accordingly  sheep^shears  of  a  oertain  qnali^ 
will  in  fntnre  be  made  by  machinery,  the 
stimulus  to  the  invention  in  this  case  Imngtlie 
obstinacy  of  the  men. 

The  London  and  North  Western  drivers  are 
much  exercised  by  tbe  threatened  introdnctloii 
of  the  trip  system  of  payment — i.e.,  so  muofa 
for  each  journey.  The  directors  aver  that 
trains  are  "nursed"  and  purposely  delayed  to 
secure  pay  for  more  hours — overtime.  The  men 
point  out  that  the  trip  system  is  calculated  to 
rob  them,  for  often  they  are  miles  away  trom 
their  destination  when  the  time  allowed  for  the 
journey  has  expired.  The  public  point  out 
that  the  trip  aystem  is  a  direct  encouragement 
to  hurry  and  the  running  of  those  risks  whioh 
have  so  often  reenlted  in  fatal  BO.oalled  aoci. 
dents.  The  comnany  have  been  carrying 
matters  vrith  a  high  hsnd,  reducing  and  sua- 
pending  men  who  have  acted  ss  tbe  montli- 
pieces  of  their  fellows.  Seeing,  however,  that 
a  company  can  easily  check  what  they  term 
unnecessary  delays  and  discharge  men  detected 
in  "nursing,"  it  would  be  as  well  if  they 
gave  up  the  trip  system,  or  driving  by  piece- 
work. The  Government  have  promiaed  to 
bring  in  a  bill  making  the  use  of  continuons 
brakes  compulsory.  It  might  be  advisable  if 
they  made  a  few  other  "bye-laws"  for  tJia 
management  of  railway  work. 
TheBritishABsociation  for  the  Advancement 
'  Science  will  meet  in  Dublin  on  August  14, 
Mr.  W.  Spottiswoode,  president;  the  American 
Association  will  meet  at  St.  Louis  on  Augnat 
21,  Prof.  O.  0.  Marsh,  preaident ;  and  the 
French  Association  will  meet  in  the  Palais  dee 
Beaux  Arte,  Paris,  on  August  22,  M.  FrJmj, 
president. 

A  new  pianoforte  is  attracting  some  attentioB 
in  Paris.  The  keyboard  is  doubled  on  itsalt, 
uid  appeairs  as  two  maunala,  the  lowest  note  of 
(he  upper  being  at  the  right  hand.  Amongst 
:he  advantages  claimed  are  that  the  fingering 
IB  the  Fame  for  both  hands  in  similar  passages, 
and  that  each  hand  has  perfect  oorooand  over 
the  seven  octaves. 

The  Society  of  Arts  offers  a  gold  medal  tor 
Mviog  lite  at  sea  when  a  vessel  has  to  be  snd* 
denly  aliondoned.  The  applionoea  must  be  sent 
in  before  the  end  ot  October  next. 

At  a  recent  reunion  of  Fi«noh  learned 
Mdetiea  at  the  Sorbonne,  M.  Duval  Jouve 
mentioned  some  interesting  peculiaritiea  of  the 
.items  of  QuercusOex.  These  stems  have  always 
rheir  medullary  canal  eccentric,  and  it  is  always 
on  the  side  facing  southwards  that  the  woodj 
layers  are  thickest.  Theproprietoreof  the  trees 
remove  the  baric  in  Hay  for  tanning  purposes, 
t,nd  in  October  cut  down  the  trees  for  firewood. 
Prom  May  to  October  the  trees  become  covered 
with  a  treeh  layer  of  wood  and  bark,  but  very 
unequally  diatribnted,  and  even  absent  on  tbe 
-ide  opposite  to  the  sun's  rays.  Sometimes. 
ifter  a  first  crop  of  bark,  the  atoms  are  left  for 
live  or  six  years,  and  they  then  make  fresh 
«ood  and  fresh  bark,  but  these  new  layers  pre- 


itution  of  Mechanicol  Engineers  at  their  .  :«nt  all  sorts  of  anomalies,  and  particularly 
lans  meeting  by  Capt.  Douglas  Gallon,  and  — — -"""'■-  "•  ■>*-""-  -'•»•  "-."""-»-:"  -~^.i» 
we  ahsll  wait  for  his  paper  before  reporting 
tbe  results  of  the  experiments.  Some  remark- 
iibly  quick  stops  were  made  by  the  experi- 
u.ental  von :  so  quick  tbatitthey  would  have  been 
tmpleaaant  it  the  passengers  had  not  been  pre- 

The  report  ot  the  engineer  ot  the  Manchester 
Steam  Uaers'   Association  contains   notes 


ippearances  ot  stems  with  concentria  woody 
l^yert,  medullary  rays,  and  bark  plsced  be- 
tween the  new  stems  and  the  old  stem  to  which 
ihey  are  added,  reminding  one  of  the  abnormal 
stems  ot  Malpigiacen.  M.  Duval  Jonve  ex* 
j'lained  some  of  these  anomslies,  and  left  others 
.IS  subjects  for  future  experiment. 

After  describing  Prof.  Hughea'  microphoM, 
the  current  number  <il  Hoi-u.'iin   '  ^" 


iOS.KfU 
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dpie  u  a  UlephoDe  anangeraent  latel;  dnvieed 
by  M.  LO<iti;«,  and  described  to  the  Berlin 
Fhjaical  Society  in  April.  In  both  the  Bell 
telephone  is  used  as  receiving  apparatus ;  in 
both  it  is  the  Tariation.  by  raeana  of  Bound 
TibratioHB  of  the  mutual  preaButo  of  two  con. 
ducting  Burfnces  inserted  in  the  circuit,  that 
oaosea  a  variation  ot  the  reeiBtance,  and  bo  of 
the  jntenaitj  of  the  current.  Only  M.  Lfidtge 
employs  too  nieUl  plat«B  in  contact,  or  plates 
and  clippings ;  while  Prof.  Hudhea  uses  pre- 
pared carbon.  U.  Ludtfje  stated  also  that  bis 
)q)parataB  was  so  senaitive  that  one  easily 
heard,  with  the  receiving  apporottu,  conversa- 
tion in  a  neighbouring  room,  the  slightest 
shaking  of  the  table  on  which  the  iutrtrument 
■tood,  by  placing  the  hand  on  it^  ka. 

To  the  question  put  a  short  time  since  bj  a 
committee  of  the  German  Society  of  Bailwsy 
Companies,  what  means  were  in  use,  and  had 
been  well  tested,  tor  preserving  the  cushions  in 
railway  carriages  against  moths. 43  replies  have 
been  received  by  the  directors  of  the  Dutch 
Bailway,  from  which  it  appears  that  the  follow- 
ing means  are  eniployed  : — Constant  cleaning, 
kiriDg,  ntid  beatio);  of  the  cushioned  carriages 
{eapecially  in  the  developing  time  of  moths  in 
the  end  of  May),  avoidance  of  fold  in  the  cloth 
ased,  avoidance  of  a  mixture  of  horse-hair  with 
pig's  hair,  Persian  insect  powder,  insect  powder 
with  Spanish  pepper  or  phenyl,  camphor,  Bus- 
■ian  leather,  powdered  alum,  hemp  leaves, 
phenol,  pine  oil,  zinc-chloride  solution,  heating 
of  the  cushions  in  dry  air  from  70"  to  8(fC.,  use 
of  plush  instead  of  woollen  cloth,  use  of  sea- 
weed instead  of  horse- hair,  avoidance  of  aheep's 
wool,  oocaaional  use  ot  general  compartments 
•a  smoking  compextmenta.  The  directors  ex- 
press themselves  to  the  following  effect : — A 
ganerslly  approved  means  of  keeping  moths 
away  from  the  cushions  of  passenger  carriages 
has  not  jot  been  dieoovered.  Frequent  airing, 
beating,  and  cleaning  are  useful  in  this  direc- 
tion ;  as  also,  in  greater  or  less  degree,  a  uam- 
ber  of  the  above-mentioned  substances  when 
applied  to  the  cushion  material.  After  entrance 
of  moths  a  thorough  cleaning  of  the  material  is 
necessary. 

An  old  French  ship,  the  Argonante,  destined 
lor  torpedo  experiments,  was  recently  being 
towed  from  one  place  to  another  by  the  Desaii. 
A  conducting  wire  was  wound  round  one  of  the 
towing  cables  ;  it  terminated  in  the  ships,  and 
was  connected  with   telephones.    The  circuit 


a  easily  carried  on  between 
the  vessels  as  iF  the  speakers  were  in  the  same 
cabinet,  and  it  seemed  to  him  as  if  the  return 
circuit  bj  sen,  improved  the  distinctness  of  the 
aonndj.  A  lieutencnt  on  board  the  Deeaix 
also  conceived  the  idea  of  adapting  the  tele 
phone  10  the  diver's  dres^i.  One  glass  ot  the 
helmet  is  replaced  by  a  copper  plata.  in  which 
is  fixed  the  telephone,  and  the  diver  has  merely 
to  make  a  flight  turn  with  his  head  to  receive 
communication  or  to  apeak.  This  arrangement 
gave  quite  satisfectory  results. 

An  account  la  given  in  the  Deutsche  Bai 
Kritung  uf  a  recent  interesting  operation  i 
Berlin — vii.,  the  demolition  of  a  workshop 
chimney  by  mean^  of  dynamite.  This  chitdney 
wa8  5l-80m.  high,  and  oontainedabout  5*0  cubic 
metres  of  masonry,  weighing  864  tons.  It.had 
a  division  in  tba  centre.  It  was  necessary  to 
mafca  it  fall  tow:Lrdd  the  east,  and  the  charge 
was  required  to  be  as  small  as  possible,  that 
the  materials  might  not  be  much  damaged  by 
projection.     E  glit  blasting   holes  were   made 

■  froui  the  exterior  near  the  base,  on  two  oppo- 
aito  side^i,  and  their  charge  was  placed  as  near 
the  middle  of  the  thickness  as  possible.  The 
two  chambers  nearest  the  clearing  hole  on  the 
east  Bide  were  each  charged  with  3  kil.  ot  gtin- 
cotlon;  those  next  the  clearing  hole  on  th« 
west  aide  received  only  500  grammes  ot  dyna- 
mito;  the  four  other  chambers  were  charged 
with  1  kil.  of  dynamite.  The  tamping  was 
efFected  with  bricks  and  mortar.  The  total 
charge  ot  15  kil.  was  exploded  by  electricity, 
all  tba  parts  siuiultaneously.  The  dull  explo- 
■ion  shook  the  ground  only  to  300m.  distance  ; 
the  chimney  did  not  tall,  but  took  an  eridenb 
inclination,  while  three  great  crocki  .  . 
Jfim.  bej;><ht  nnd  the  lower  part  ot  the  wall  was 

-Mfflpao,     Tnv  other  holm  were  -  '    " 


the  part  of  the  wall  remaining  vertical,  and  a 
charge  of  500gr.  of  gun-cotton  was  inserted 
and  exploded ;  the  ohimnay  then  fell  slightly 
towards  the  east. 

A  new  form  of  pen  for  drawing  dotted  lines 
has  been  devised  and  patented  by  M.  DOrffaJ, 
of  Berlin  {Ding.  Pol.  Jo).  On  the  lower  partof 
the  ivory  handle  is  fixed  a  steel  rod,  on  which 
slides  a  piece  attached  to  a  spiral  spring  round 
this  rod.  The  piece  has  below  a  steel  nose, 
which  by  the  spring  is  pressed  against  a  toothed 
wheel  which  runs  on  the  paper.  It  haa  also 
connected  with  it  the  pen,  whose  point  is  at  the 
level  ot  the  circumference  of  the  wheel.  The 
wheel  being  forced  round  by  pressure  on  the 
paper  alternately  depresses  and  raises  the  pen, 
and  thus  a  dottod  line  is  produced. 

An  American  contemporary  slates  that  twenty- 
fonr  years  ago  a  gentleman  packed  several 
eggs  in  a  box  of  oa^  and  put  them  in  on  ont- 
of-the-way-place  in  the  attic  of  his  store, 
intending  to  test  their  condition  after  a  year. 
Forgetting  all  about  them  nearly  a  quarter  ot  a 
century  hsd  passed,  when,  in  overhauling  the 
contents  ot  the  attic,  he  came  upon  tbe  box.  On 
breaking  the  eggs,  the  shells  of  which  appeared 
sound,  the  whites  were  found  to  have  totally 
disappeared,  while  the  yolks  remained  dried 
and  quite  hard.  Tbe  oats  in  which  the  eggs 
were  packed  were  as  sound  as  the  day  when 
they  were  put  in  the  box,  and  the  gentleman 
haa  planted  several  in  order  to  test  their  vitality. ' 
In  the  box  was  found  a  memorandum  giving 
the  date  on  which  the  eggs  were  deposited. 
The  eSect  in  question  was  no  doubt  due  to  the 
dryness  of  the  locality.  Eggs  can  be  easily 
dried  by  being  surrounded  with  substances  that 
absorb  the  evaporating  moisture.  In  New 
York  there  is  a  company  that  manafactures 
dried  eggs  and  sells  the  contents  in  pulverulent 
tono.  They  perform  the  drying  vary  rapidly 
by  means  of  a  vacuum  generated  by  an  air 
pump,  which  removes  all  moisture  as  soon  as  it 
escapee  from  the  albumen,  on  tbe  same  principle 
that  vacuum  pons  are  used  in  sugar  refineries. 

The  Bussian  manufactory  of  arms  at  Toule. 
which  has  long  employed  1,600  workmen,  has 
now  (we  learn  from  Revae  d'ATliUeria)  increased 
tbe  number,  and  by  working  night  and  day  650 
Berdan  (No.  2)  riOeG  are  made  daily.  The 
manufactories  ot  Sentrovetx  andljewak  furnish 
together  about  400  arms  daily.  The  artillery 
are  having  manufactured  their  now  field  guns, 
4  and  9  pounders,  which  are  to  be  made  of 
compressed  bronze.  The  arsenal  at  St.  Pet«r8- 
burg  is  constructing  the  gun  carriages  on  the 
Englehart  model,  and  transforming  two  wheel 
into  four  wheel  caissons.  The  initial  velocities 
got  with  the  two  new  cannons  ore  respectively 
457  metres  and  306  metres. 

The  existence  of  on  allotropic  modification  of 
copper,  distinct  by  its  physical  and  chemical 
properties,  has  just  been  established  by  M. 
Schutzcnbcrger,  who  has  described  those  pro- 
perties to  the  French  Academy  (Comptei  Ren- 
du>).  The  surest  way  ot  obtaining  it  is  by 
electrolysis  of  a.  10  per  cent,  solution  ot  acetate 
of  copper,  previously  boiled  some  miuutoi  (to 
expel  acetic  acid  and  render  it  slightly  Inuic). 
Two  Bunsen  or  three  Daniell  elemenls  are 
used,  and  all  riac  of  temperature  in  the  bath  is 
avoided.  Tlie  electrodes,  platinum  negative, 
copper  positive  (and  larger),  are  arranged 
parallel  about  3  to  4  ctm.  apart.  The  face  ot 
the  platinum  next  the  copper  is  then  covered 
with  allotropic  copper,  while  the  other  face 
receives  a  thinner  deposit  ot  ordinary  copper. 
The  new  form  has  a  bronze  appearance,  with 
metallic  lustre,  slightly  rngo^e  surface ;  it  is 
bKttle,  and  can  be  bruised  to  impalpable  pow- 
der in  an  agate  mortar.  &c. 

Among  subjects  on  which  inveatigatian  is 
invited  by  tbe  Belgian  Academy  (and  prises 
are  offered  for  187S)  are  the  following  :— Study 
of  torsion,  and  extension  ot  our  knowledge 
regarding  it,  either  from  tbe  theoretical  or  the 
experimental  point  of  view  ;  composition  and 
mutual  relations  of  albuminoid  substances ; 
functions  of  the  various  anatomical  elements  of 
dicolyledonoas  stems,  especially  as  re^rards  cir- 
culation of  nutritive  subatnsces  and  the  use  of 
the  fibres  of  tiba  ;  does  the  germinative  vesicle 
in  eggs,  that  are  developed  without  previous 
fecundation  (by  pnrthogonesis),  behave  as  in 
fecundated  eggs  ?  cycle  of  evolution  ot  a  group 
of  the  olasi  <^  olgB. 
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l«i— k^Twpiaiaii  Jsrftt  mMwb 
I.  1U  MHUrmpKt/maf  ri|imh  IMJ 
MU  b  dmn.  up  M  M«m  MfSiMb,] 


ja  CImiw<  iml  ]>H(-«il<ii  Ordin  to  »•  «wdt  pHsllik 

'.  Piiiitou  Bdwuds.  > 

•,•  la  ordfr  te/aeaUaU  T^mHf.  OtrmpfimitL  ■!■  i 

--      --  -'my  £•««  pTwwwIv  iuMtttti,  waMlml,  rl 

■autumhrnffOm  lAtttr.mfwttmiamfiitm  i 

wDDldliavsnmTDM writs wbat  ka  kaaaiLHlM  i> 

I  *•  ba  kBowL  bat  ao  guni  tad  that  Bat  h  Hb  v 

bnt  is  sU  otbai  ijbjaotoi  For  SMhaHnoaav  L 

«BB  putionlsr  kBOwtelU*  ud  nT»fi«ai  tlllt  ' 

ra  of  nah  a  ptnon  or  nuh  a  '■— -^'"i  IbitKit  ' 

'  tblBgi,  knows  BD  BDn  tbu^at  aravtaiylw  " 

lit  tAkHsBolnttw  with  thta  llttia  ^Ita^it^  k 

I Iliirlniiliiililiiiilj  iiliilij^asniti  X 

— .  1 1 '— ^  tWr  ad^i,"  a 


THB    TBAR^BIT  07  KBBOTIBT  IH  1S6S    f^ 

—    OOOULTATION      Off     >     BCOELFH  -  ]" 

AHRATBD  BBKAD-BOOK8  FOB  TBI    l' 

BTUDY  O^  ASTBONOMT-TWIUaHT    f 

-BOOKS  ON  BOTAJBrr-DtAFHBAOMB  f, 

nr    A.    TSLUBCOPB  —  NAUnOAZ.  AIp  i" 

HASAO  VOBHUIi^  FOB  THB  TBAB-   h 

BIT    or    MSBOITBr— BIDZNa— OHBO-    -' 

MATio  o.a.  !" 

[14414.  ]~IF  Mr.  H.  T.  Vivian  Oatter  143£l,i-  jj' 

264)  will  coanmaaiMta  his  obMTvation  of  lbaTit»  -, 

•it  of  Ucroory  id  1S68  to  Mr.  Joho  Brett,  btwtf,  ^-^ 

I    ttunk,  qoila  pouiblf  Imtd    from  that  iniMat   \, 

astronomer  that  tha  phanamenoa    whieh    h*  nil-    j^ 

nsssad  siinply  bad  its  origin  in  "  speonlar  rsla»  ^^ 

tion  "  from  a  Urge  inrfaoe  of  mnd  suTDaiidiBf  lit  j'.' 

north  pole  ot  the  iilanst.  ,^ 

Mr.  StevensciD  (letter  14355,  p.  265)  appwnla  ^ 

with  hii  iapposed  oburvatlon  of  "  rays  sbootiaf 
out  from  behind  tbe  dark  limb  of  tba  Boon  la  4, 
fully  three  seooads  bafora '  Antares  '  resppevad "}  <_ 
he  uja  "  I  am  poaitiva  it  wh  nst  an  optiesl  dda- 
■ion."    Nothing    in   much  more  daofptifa  tkaa  % 
nakad-eye   obaerrition  of   aa  ooonltation  bj  Us 
arMcantmoon.    I  remsmberweU,  whsn  SatoTDns 
ocenlled  in  1859,  how  a  lady,  whs  obsarved  it  witk-    ^ 
ont  any  optical  aid,  uiared  ma  poaitivdy  tbit  b    - 

tlanet  panalrated  far  between  tha  faoriiB  of  thaiMaa 
stare  diuppeaiioK  i  aid  that  I  had  ths  ataoA 
difficnity  ia  persaadiag  her  of  tbe  physical  iapa*- 
sibility  that  this  could  have  happeoed.  Foe  oaa 
ooonltation  that  Ur.  Stevenson  has  obiemd  I  as 
probably  ipeakiog  within  bounds  whan  I  ssj  IbatI 
have  watched  twenty,  and  I  can  aunre  himtlBth 
tbe  whole  course  of  my  eiteDsirs  experiaoos  I  kaw 
never  witnessed  BDjthiDg  in  ths  smallast  dsna 
reaemblisg  the  appeat'snee  ot  raja  of  Ufibt  p 


at  the  moan's  dark  lius)  k 
phen 


noUblyw 

as  abiolataly  in 
in  Natuie. 

Inasmsch  as  I  invariably  eat  ths  AtraM  Bm< 
whenever  I  visit  Loudon,  I  have  been  tatbortil* 
eated  in  the  correFDon dance  which  oammaBoad  wMk. 
letter  11316  (p.  '230).  Hatinit  nothiDR  ts  Iw 
proximately  or  lemataly,  with  the  Company  lAin 
makes  the  ASraled  Bread,  I  may  pethspi  beallu>4 
to  bsar  my  own  tastimonj  to  its  deheiaaj  Ssra^r 
Eisn  had  I  n'   ""  "^ 


olaim) 


e  S<crelary  in  letter  I43«I  (p.  Sff)    1 

Id    have  trusted    to  mTOwn  hdss  oTlaiti  %» 

decide  that  this  brrad  is  free  from  adnltsratt^^. 
Doubtless  tha  preference  giten  bj  a  large  b«b^^^ 
of  iieople  to  perfect  I J  pure  bread,  whidibaiB^M 
been  touched  bj  hnman  hands,  miut  bavaal 
Ibe  proGts  of  those  who  vend  loaves  mads  is  v 
celUrs  by  men  reeking  with  penpiration,  saA 
tbe  composition  of  which  alum,  potatoc*,  asS  i 
really  do  tntir  as  in)cr(diant<.    HinoillBla'    ~ 

Aa  "  Comichman  "  (reply  32713,  p.  f 
intimates  hit  wi>h  to  study  Stellar  and  F 
Astronomy  in  their   '     '  --'    --     -1 

better  at  Once  gat  ,         

Common  Teleeeopes  "  and  (should  he  be  i»»<r— ^^ 
the  face  of  the  Heavens)  Proolor's   "SiaiL^^ 
Atlas."    These  wiU  givn  him  ample  work  far  ^ 

a  long  day — and  night,  too.  In  order  to  get  _  ^ 
rodinientary  ideas  on  tbe  Bubjaot  of  ""^^''^^Sf 
aslroaomy  ae  msj  procure  Hunter's  "  PlaM  ^^B^L 
nometry"  aid  it«  "Key"  in  "QMf'a  ^^^^ 
Series,"  Chambsrf'a  "  Muthamatioal  Tg^tw,'^^  j 
lb>  "A>tr*nomf."  by  tbe  late  Bev.  B.  Hl^SC 
'■  Weaie'e  Seriaa,"  or  B.li's  eighteoipmi  " 
Domy."  not  long  pahtiibed.  Hs  will  al 
great  deal  of  infernatton  from  Sir  Bdmai 
"Astronomy  without  Mathai 
mastered  tbpse  may  prooeed  In 
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Iktilnile  may  bs  ea 
ngaiU     " 


;■  only  1 


tfd.    TwiliRht  per- '  i.njthi 
'b'lowthehoriEOo,     .U.itn 


,   __    noUIgaveClo 

e  Sun'*  Zonith  DisUnce  108°  (i 
n*  ne  fiid  tfao  haar  angle  from  apparent 
bieh  twilifht  begini  or  (adi,  and  Bublmct- 
thu  tb«  hour  angla  from  nooii  of  the  Sqb's 
tetting,  ws  sliall  get  Ihe  da  rat  on  of  twi- 
F  fionF'B  whencier  the  diffdreuce  bet*e«n 

N.P.D.  (in  thi)  part  oF  ihe  world),  and 
de  i«  leu  than  IS',  twlliaht  lasti  a)l  nigbt 
ondition  of  things  wbiohobtaiai  it  prnent* 
no  piihlication  containing  the  amoant  oF 
.l«bt  in  Loo  don. 

KHTT  to  B«J  that  it  ii  wbolly  ont  of  my 
■  ■  "•!.  M.  M."  '  "~"" 


Tha  change  in  the  angle  and  diKtanca 
panioD  sinoa  HaTKoh^l  a  time  hu  b«et 


aavledgeof  boiaDybeingpraetiullynil.  The  I  vbinh  we  ■ 
fiawem  irbicb  I  can  certain!;  recogniu  are     jieDiient  of  1 
lore,  ftone,  beatber,  i    '     '" 
cb  circamttancu.  thi 
poka  npan  the  subject  i 
tkan  uee1e>s. 

cope  Tele"  (qnerj  3299i,  p.  27G)  mnitii      .„ 

ragmi  in  the  tabe  of  bin  tnlcaoopa  in  encb  a     uvlna. 

hat  OD  rcmoTing  the  ejepieoe,  pntt' 

place,  and  looking  np  tha  tube,  tbe 

b-glvaiajuKt  reen.     Thu>,  to  giie 

muple,  we  will  aoppoae  tbat  tbe  apei 

t-glata  is  Sin.  and  ita  focal  lengtb 

re  bad  a  diaphragm  of  IJin.  ape<l 

.TO  to  be  p'aoed  exactly   20ia.   from  tbe 


ralatiTe  to  teleaeopes  in  Kmaral,  and  the  61  VIBQTNia. 

_  n  in  pirticalar,  and  on  which  I  retpect-  [mi7.1— SiB  William  He  esc 
'nllyuk  "  Hf  perion'a  "  adtice  and  opinion.  I  may  |  In  hia  lilt  of  wide  don^la  ptirs  as 
i«mark  sn  paaaant  that  thoaa  who  grisil  mirrora  1  VI.,  tbe  •t<»II  •t>i-  tuinv  .hmit  I 
,rofe««ioniUr  an  flow  to  ttk;  "  Hyperion's  "  (and.  -  ■ 
La  my  mind,  excellent)  adrice  about  eelling  tbem 
{erforated  (eiOfpt  ordered  otbemiM),  thereby 
inabling  the  mrobaser  to  make  any  form  of  inalra- 
ijent.  I  read  in  mm  edition  of  tha  "  Kaojoopedia 
Hritannioa"  that  it  "  doea  not  appear  that  tivie- 
L'rain  erer  conitmcted  a  telescope  oF  the  form  be 
□ggealed,"  whioh  perhaps  aoooiinta  in  part  for  the 
-Imoat  geoenl  acglect  of  his  inrention  ;  but  it  leema 
10  me  that  it  ia  precisely  the  thing  for  amatenr 
i.peonl  am -grinders,  because  there  appeari  to  be  no 


schcl  I. 


P^SIS" 


vreck^Hl),  I 
e  gentl«m[ 


reby  making  na  iode- 


vbo  h 


it  of 


a  Giturc.  Niiw,  in  tbe  Ni 
'n  that  a  parabola  is  required  it 
,  but  there  is  a  Renrral  idea  that 
I  a  DCce-'i-iC;,  and  tbat  n  aphericiU 
our  noted  opliciana  says,  totally 

I,  I  think,  a  con- 


.      p  the  I 
diaoieter  ol  the  openiDi. 
,  tbea  moat  we  place  it  Sin.  from  tbe  eye- 
9  tub*,  and  ao  on. 

rt»D ''  (query  33000,  p.  2T7)  ia  to  be  ayni' 
wilh  in  hia  inability  to  deripher  the  lor- 
5Q  on  p.  40J  of  the  Nautical  Almanac.     1 
t  an  example  o[  one  of  tbem  only,  woi ' 
1  aoDendii.  would  bare  materi^ly  he 
ordinary  obaen 


Dm  the  Earth's  centre,  if  we  require  eueb 
ir  any  other  place,  we  lay — 

Constant  loo.  1'8T58. 


Coaaiift  LOO. 

of  Eartb'i  radine ... 

Coe.  Latitude  N . 

CM.  Clonj.  E.  -  56°  43-i-) 


I  tima  Teqnirsd  -  31i-  12m.  2S«.  —  (*  4-  y) 

.  A."  (qnery  33010,  p.  277)  ahonld  ride  tar 
le  time  without  any  ttirrnps  at  all-  Ht- 
ores    loon  ebake  down  into   an  upright 

DM  "  (qnery  33017,  p.  301)  can  do  nothinr 
object  glass.  Tbe  "wiigi,"  eibibiled 
irigbt  star  ia  yiewed  Ibrongn  it,  doubtless 
r  origin  in  tbe  tact  tbat  the  gla.a  of  one  or 
the  oonstituant  Itnees  of  tbe  objective  ia, 
ot,  bDmogeneODS,  eo  tbat  all  the  rrgrinding 
nid  will  not  »et  it  to  right*.  He  had  mucta 
U  it  for  what  it  will  fetch. 
lOTof  tha  Boyal  Astrononoiaal  Soolety. 


_  -    both  of  there  ideal  reqni 

!dge  of  '  ^idermMe  amount  of  qualiGo^tion  :  lor  insiaooe  in 

t  Tery  i  the  "  Renohelian  "  form  "  it  ia  uaeteaa  to  ioeiit  on 

tnre  ot     '.,  parabolic  figure  in  prefereooe  to  a  good  ipherical 

40in. :  .  nne."     ('■  H.:r«hel  on  tbe  Teleecopo,"  page  81,1     I 

□re.  it     name  to  the  oonoluaion  that  a  good  apberiaal  figure, 

]g  a  tocos  as  is  oonienieiit,  and  the  ''  Caaae- 

lup-  I  {run   form  of  initrnment,   ia   the  right  IhUg  for 

Lirm  .  iimatenra.  for  tbe  reasons  foUoniag  ;  "  Hyperion  "  is 

lbs  fortunate  potseasoT  oF  a  perfect  parabola  by 

iVith,    which   be  conTerIa  inio  as    good   a  Caase- 

^rain  as  it  was  before  a  Newloniao,   by  adaptjog 

Lhe  smsll  eoDni  to  it,  and  Hr.  CJrer  Bays  that  he 

praters  an  eliiptieal  enrTeforthelar^e  mirror,  u  the 

,.      imali  coorei    is  easier  to  fignre — ao  that,  it  both 

lly  helped  '  parabola  and  ellipse  can  be  fitted  with  small  mirrors, 

.,. ^^^^  scema  to  be  no  reason  why  a  epberical  one 

lannot  bs  ao  suited.  IF,  thertfore.  an  amatenr  gets 
L  good  spherical  figure,  hia  only  difficulty  (as  Far  ss 
iguring  is  concerned)  is  tbe  small  canitx,  and  it 
raold  be  better  to  grind  B£Teral  small  mirrors  antli 
Ired  shape  was  attained  than  to  risk  altering 


73"'25  1783-0 
.oolt  -ii-H  160  29         1862-3 

umbam  2S  3  ]B9'3t       18T8-3 

There  ia  an  obaerratiaD  of  this  ia  the  "  Cycle  o( 
elestial  Objecta,"  but,  aa  in  u  great  many  other 
Lstancas  ot  similar  stars,  it  is  widely  erro- 
Boua  in  both  ande  and  dintsuee.  S-nythe 
Itbs  for  tbe  angle,  SIO'^,  and  di(F-renoe  ot  B.A. 

2*8s.     The  apparent  movemi-nt  of  the  fmM  •tir  ia 

in  the  direction  o(  "      " 

tbe  large  star  oF  eoi 

_   'PS  (lie  proper  mi 

007SS.,  andioP.D 

the  Dearborn  Obsei 
Chicago,  May  13 


the  la  „ 

With  regard  to  a  long  foons  all  admit  its  adran- 
basa<,  I  tbink,  aa  it  faroura  aoj  form  of  telescope  by 
rrduciag  the  aphcrical  aberration  ("  Herpcbel  on  the 
releaoope,"  page  17).  Again,  Hracbel  says  thit 
■      ■'      "  ■    id  to  correct 


a  pmnt  I  wpecially  wiit 


0  tbe  a 


K  the  amali  d 


LAI,!.  STAB    ITSAB    OABTOB- 
DASaSSBAIS  TfiliBBCOFEa. 

y-lT  was  with  much  pleasure  I  P^«^  t^'     im^  '^' 


[f  not,  does  he  mean  tbat  it  ispouibleto  make  them 
wrrect  each  other  by  observing  a  proper  proportion 

portion  P 

Mr.  Cslrer  e^s  in  hia  "  Hints  "  that  tbe  Caasa- 
irain  admits  a  little  more  light  thao  tbe  Newtonian, 
ubich  ia  nry  pniiling,  oonsldsring  tha  yery  small 
aole  you  baie  to  look  through,  and  the  raya  from 
lhe  large  mirror  having  to  nndeiyo  almost  a  perpen- 
licnlar  reflection,  the  aecond  refitction  in  a  Arw- 
Ionian  being  ptrFormad  at  an  inoidence  oE  45' 
{enersUy,  bnt  even  a  more  ohlique  incidence  has 
oeen  suggested  hj  Sir  Darid  Brewater  to  innres 
iha  hght,  or  rather  to  prerenb  lo  much  at  it  bei 
loat.     Ant  remarks  on  (he  abova  will  abiige. 

A.  S.  H. 


DOTTBLB  STABB. 

[H41B,1— Mb.  Locktke,  on  page 

work,  "  Stargaaiog,"  speaking  ot  (  OrioDis,  says 
"is  a  oapltal  teat,  both  oF  diriding  and  spao 
peoetratinff  power,  as  tbe  two  bright  stars  of  tl 
second  and  sixth   magnitudes  of    wbi'rh  tb< 

ipoted   are   exactly  2^"  apart,  wbili 


late 


do-e 


in  of      Hyperion      (1*353,     ^i,^ ;,  ,  con,p.nion  to  one  ot  tl 


,  men  etpeeiaUy  as  we  are  not  oFton  thi 
i.    Nottbatlcaadetectaiiy  ■'dDublD'*nei 

beiin  ODly  too  pleased  to  divide  Castor  ' 
ttiosl  means,  onlika  "  Hyperion's. "  ar 

bol  one  can  always  Irarn   aomathing 

Ffrooaptrson  who  nritaa  from  tha  love  of 
Qsct.  For  iustonca  I  never  dreamt  of  a 
>nug  better  in  one  part  tbau  another,  thereby 
'  the  use  of  eccentric  slope,  which,  again,  ii" 

i^ea  of  a  perfectly  annular  figura  or  central 

'"■  t!w,  Webb's  book,  in  which  he  isjn 
'ojectglaas  ia  sometimes  difective  in  oni' 
".feoom mends  a  piece  oF  ttickiog-plaister, 
'**p*  U  new  to  mary  of  your  resdsrs. 
J*at  to  aa*  som-tbiug  about  tbe  Casse- 
"rtwioo's'^favGuiitalurm  oF  instrument 
■•»■  elleied  his  opinion  ot  late).  I  sop- 
\?^.  With  he  mtntiODs  ii  the  one  hi' 
*•  so  snceess'nlly,  and  described  in  Vol, 
>  m*  91.  Tbe  18in.  Calver,  about  whioh 
^Mlwold  hka  to  bear  something,  is,  I  sup 
*  Jwaegraio,  or  rather  a  convertible  one 
{■U«  going  to  try  to  construct  one,  I  bavi' 
MHb      onr'    pagee  and  eUewbere  tor 


Ibe  twelttta    magnitude    about   1"    dUtant 

'■;■     "  P.  B.  A.  8,"  or  some  other  oorree  ponder..,  

''  -     vhat  ia  the  authority  For  tbia  oloae  ntw  star,  or  by 

'T  Inhom  it  was    discovered?     Tbe   distonee  does  not 

°'"  '  teem  to  boa  misprint  for  ]',  as  the  lOth  magnitude 

itar,  60"  dialant,  is  referred  to  in  tbe  next  sentence. 

The  following  are  among  lato  meaaursa  (letCer  11246) 

oF  {Cancri:- 

Dambowski   P=108°  69  ;  D=0"-683  (1B7717)  7oha. 

]3L°ea  5"  312  (187H  89)  4obs. 

SchiafaraUi  lOS'lS  0"'8[9  Cl877  18)  4oba. 

130°-63  5'"JS3  (187718)  *oba. 

The  double  star  1 1539,  though  not  discor*rfd  by 

Herecbell.,  wasobserred  twioa  bj  Sir  John  H'rschel 

I"  First   Ssrisp    of    Miiiro metrical  Msaanrea"  and 

-' Seventh  Catalogue").     Tha  components  Beam  to 

be  nlatively  fixed. 

My  attention  has  heen  called  to  a  star  (RA. 
12h,52m.;  deol.  +  18°  25')  given  in  BirminghBm's 
revised  list  of  red  etars  as  a  oloee  double.  A  recent 
eiaminalioaotthLi  star  with  the  IBtin.  refractor  of 
the  Dearborn  Observatory  resulted  in  finding  it  ap- 
panutly  single,  and  very  naiutersating  in  coloor, 
being  at  most  only  yellowish. 


been  ve-Y  great, 
u  oonarqucaDu  ui  sna  pru|jiTr  moiion  ot  the  large 
itar.     Tha  following  are  aJl  the  meaBurea  made  d 


',  thp 
in  221°. 


B.  W.  Buraham. 


SOWHPOTfl. 

[H418.}-Tbb  eitrenrdlDarily  loig  period  of  total 
absence  of  spots  from  the  Bnn'e  di-c  ia  at  list  ended. 

istimatfd  to  be  about  5'  uti  tha  W. 

weather  now  prefenied  me  getting 

, of  ths  sun  till  the  morning  ot  tha 

20th,  when  I  could  see  no  spot  whatever.  Fran 
this  day  on  I  examined  tba  sun  on  (Vt-rj  po'sible 
morning  and  aflemoon,  wiih  a  uniform  ntgatin 
reBult  as  to  the  presence  of  spots,  ontil  tbe  afternoon 
of  the  21at  of  tbe  present  month.  I  tbi-n  saw  a  very 
minuto  round  spot,  not  ^eb  quite  half  tbe  diamettv 
on  !  this  I  could  not  catcb  the  next  ixj,  but  tha  oir- 
eunatances  were  unfavourable,  at  I  ob^ern  d  during 
a  break  in  the  clouds  which  waa  by  uo  means  a 
perfectly  clear  one,  and  tbe  ipot  was  very  rmall 
indeed.  So  there  was  a  space  of  rii'y.two  days,  or 
neauly  nias  weeks,  daring  iihich  1  coul  I  not  see  anj 
spot,  large  or  small.     I  sbou'd  think  tbat  we  bare 


tlastai 


A  the  al 


inspot  period. 

During  the  past  two  months  I  have  noticed  on 
many  oocasions  the  tinu'nsl  clearaiSB  and  vi>-ibility 
of  the  "  mottling  "  which  some  uh-ervera  r>matked 
at  the  late  transit  of  Mrrcary.  Tfry  bad  wither 
(aa  well  aa  the  drawback  ol  b^ing  from  ho<a>-)  has, 
aiuDB  the  2ltt,  only  permitted  ma  to  take  a  short 
look  at  the  sun  ye-'terday  (27t'h)  aFlrnaon,  when  I 
noticed  a  gronp  of  spots,  nhich  I  Ihii  k  wa<  quite  a 
new  one,  not  lac  from  the  B  limb  By  the  bye,  I 
have  found  that,  my  red  sun  glass  although  not  dark 
enough  when  the  sun  i^  very  bright,  when  it  it 
smoked  to  a  proper  density  the  views  are  very  plea- 
santly cool  and  olear.  Hao. 

MOBE  BUNSPOTS. 

[11119  1— Cub  reader*  may  like  to  know  that  a 
neat  group  of  sp^ts  was  s°ea  on.  and  ni.acly  parallii 
witb,  the  sun's  equator,  and  ja>t  witbii  tbe  western 
bemiapheis,  at  4  p.m.  on  Saturday,  June  1.  Tbej 
were  not  visible  two  days  pr.viously. 

Kensington.  I.  V.  T> 

A  HUTEOD  07  FINDIEra  THB  BABTH'S 
DBWUITT, 

[14420.]— Ik  my  letter,  p.  295,  your  oamposltor 


why  the  ^    ._     . 
namript  had  it  Q, 
r.  which  meauB  tha 


it  weight  ot 


, small  s,  instead  ol 

of  tbe  paragraph  whioh  eipl 

ia  taken  aa  equal  to  2g.    Tha  m.uu'.u 

which  means  Gravity,  acd  not  g.  wh 

accelerating  foroe  of  gravity  in  one  a 

There  ifl  also  a  dash   and  a  comma 

the  paragraph,  whioh  should  read  ''  it 

ot  wa'er  would  equal  in  weight  thn  pn 

a  Toiume  of  matter  that  is  5106^8  times  aa  aenaa 

as  waWr,"     I  may  state  that  tbii  is  the  first  tima  I 

have  oorreoted  printers' eirors  in  my  l«tt»rs.  Somaot 

suoh  errors  oertain  correspondents   have  not  beoi 

alow  to  make  capital  ant  of,  to  my  great  amascment. 

O.    Wnningtnn. 

tTHFBBHBNTBD  BBSAD. 

[14421.1-1  TBlHi  "  Daghbeit"  is  right  in  pn. 

terrins  nnfermented   to  fermented    bread  (thougb 

many  do  Dot),  but  there  is  one  danger  attending  that 
made  by  decompoi>ing  hicarbonale  of  suda  with 
muriatio  acid  tbst  is  often  not  attended  to.  Tha 
acid  frequently  contains  a  small  quantity  oF  si 
seldom  enough  to  kill,  but  eiiffic 
gradually  very  unpleasant  eff'CCs,  tne  cause  ok 
which  mej  not  be  immedist^y  di'cuvernl.  I  knew 
a  physician,  who  waa  a  good  cht-mi-t,  nbo-e  family 
Buffered  from  this  cause  some  time  lictori  it  waa 
Buspecl«d.  and  it  is  a  danger  of  which  many  aratut 
aware,  but  whioh  ii  euily  aiaiAiA.Vi  ■^iwfcVojusfc, 
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HIOBOFHONB. 
114422.]— As  IIuTvbMa  iDooauf nl  in  mkkuiB 
miocopbane,  pcrbtpi  &  deuriptioa  of  it  may  be  as 
fat  to  othin.  I  followod  Hr.  Lunjuter's  InitiD 
tiani,  whieh  nm  diitrihnted  at  tli«  noDTanuioi 
of  the  Midland  TJoian  of  Natontliato'  CInb,  held  : 
Birminghani  on  tbe  2Tth  iaat.     Ptocni 


I  iHb  IS,  u>  wuim,  ••  lui  cqo&l  rate.    The  oorraot    ohieh  tbeabooldv  itrapt  , ,  — , _- 

\  tbeoTj  of  ths  arUoalaboa  of  a  tslepbooe  diaplingm  I  I  bave  itUo  nwd  tba  tiraj/t  ciMiad  ai  tba  ehartlriU 
I  U  ths  capsbililj  of  the  diio  to  answer  to  anj  ribra-     sqnal  contc 
tioD  forced  Dpon  it.  The  magoeti  hare  aaeh  eoBtrol 


*v 


F^K- 1),  alxnit  2ia  x  Bin.  x  lin.,  andon  tbs  eoi 
I  a  pieee  ot  thin  wood,  Q,  sucb  as  need  for  fitt- 
i,  21in.  X  3iii.     On  A  la;  a  piaoe  of  sheet  lisc, 


2Id.  x6in.  Abore  thl>  pUoe  seraral  layers  of  blattiDg- 
paper,  C,  moistened  with  a  salntion  ot  lolptaaric 
atnd  1  part,  and  water  10  parta.  AboTe  tbU  plaoe  k 
piseeof  gaa  oarbon,  about  2tD,  H6in.  x  Jin.  At  rigbt  . 
angles  to  G  sine  or  fkBten  a  piece  of  gas  carbon,  E,  I 
2in.x2in.  x  jfin.,  in*kiii(c>  notcb  in  tbe  middle  of  thi- 1 
free  sad,  eo  tbat  the  atiek  of  gai  oarboB,  E,  which  I 
1*  about  liin.  long  and  of  i'lu.  diameter,  ma;  leaii  I 
■gainat  it.  A  depreaaion  is  also  made  in  D  to 
reoeire  Ihe  end  of  Si,  whiob  ia  pointed  for  that  pius 
pose.  Elaslio  ringa,  J  J,  are  now  slipped  ova  the 
whole  to  kMp  all  in  position.  If  wires  are  now 
attanhed  to  the  zinc,  B,  and  the  carbon,  F,  b;  hole* 
throagb  them  or  by  binding  screws,  tbe  mierophtma 
it  ooniplele.  The  oonneetion  with  the  telephones  is 
Mfollowa  (see  Fig.  2).  A  is  the  micTDplione;  B, 
one  talepbone ;  C,  the  line  wire  ;  D,  the  other  tele- 
phone.   Bj  placing   a  watch  on  F,  or  bj  talliini; 

heard  at  the  telephone,  D.  Tbe  cost  of  my  micro- 
pbona  was  about  Ig.  6d.,  and  look  me  half  an  hour  to 


„„. TibratiouB  that  any   and  etery  obange 

iiotenUal  in  tbem  must,  and  does,  infloenoe  the  dia- 
[hragm.  Tbe  loudeat  part  of  the  sonnds  always 
[itoooeda  from  the  centre  of  the  di«pbr«([m  where 
[IB  Tibrationi  are  moat  intenae,  and  to  this  there  is 
lO  eiceptioD.  If  yoor  correepondent  will  consider 
the  phoDoaraph  hs  will  at  onoe  aae  hts  theory  incor- 
reot.  Id  that  apparatos  tke  oentre  ot  the  diaphragm 
unawera  to  all  noinben,  atreagtiii,  and  TariatLona  ot 

May  27.  J.  Brookie. 

THll  TBIiXFHONB  IH  THUNSIIB* 
8TOBHB. 
[144J5.1— I  PULLT  intended  informing  yonr 
readers  before  now  what  I  bad  rotieed  on  tbia  anb- 
ieot,  and  the  paragraph  in  "  ScienlJEo  Newa " 
rsminda  me  afresh.  In  the  storm  of  Saturday 
momiog,  ISth  May,  when  it  waa  fully  half  a  mile 
iiatast  from  my  reaidcnoe  Ci"dgfd  by  interrel 
Mtwoen  flash  and  thnnder),  I  placed  the  telephone, 
Bhicb  hanga  oloaeto  my  bed  head,  tomy  ear.  The 
■ires  fia  perpend ieaUrly  down  tbe  ontaida  ot  the 
lonae  to  tour  itoriea  below,  and  the  eartb  circuit 
(that  is,  tbe  goa-plpe)  is  included.  I  diatjnctly  beard 
LcrnpiiaUoD  ottbe  diaphragm  in  the  two  last  flsabee 
if  tbe  storm,  and  I  fancied  tbe  first  of  the  two  crepi- 
tations waa  oompouad— tbat  ia,  that  a  quantity  o< 
ribrations  occurred  nearly,  but  not  quite,  inataD- 
baneonsly.  I  bad  noticed  crepitation  in  the  storm 
lome  weeks  ago,  but  waa  not  anffieiently  certain  to 
iffirm  the  lame  poailiTely.  IilgbtnliiK. 

tSOUBBJBH  or  USTHTL  AND  BTBVI. 
HYDBIDB. 
1 1442G.]— I  BiT«  read  the  paaaage  in  Franhland'i 
'  Beacarches "   bearing    oa  tbe  abore  aubjeot,    tc 
which  Mr.  Qrev  waa  good  (Doagh  to  refer  me,  but 

'"■!£!- '-  —  "■- 


_  bars  not  seen  the  new  militaiy  knapMck     If  it 
serriceable  for  the  toariet,  and  ot  tba  valae  m«d- 
lioDsd  C7s.  6d,},  it  will  probably  beooma  ft  braoiite 
'     '  roogh  skelflhst  a  uatbod  I 


few  miunles.    UeasoiiDg   trom  tba   bottom,  at 


drawn  up  as  shown  ir    . 

meat,  with  hooka  anil  t^ti  miide,  tb?  loose  pi 

then   drawn   dowB    foruiicg    sketch    Nn.  2, 


imfortof  this  si 


iple, 


I  omitted  to  mention  i 

_  ^ .._  ._    ..  _    amall  pocket  compass  dial 

ilnwdy  stated  'n  the  Enolish  MbchAHIC.  Per-  { part  of  the  tourist 'a  ki' 
baps  Mr.  Grey  will  kindly  let  ua  have  his  opisioD  on  mad  to  punas,  plac  ik(< 
Ihe  matter.  Hugh  Clementa.      ,  isg  the  top,  tbe  nortli,  to 

ahown  by  the  dial,  ; ' 
TEB  BAJXJ)  BLAST. 
[14437.]— I  INCLOSK  akaloh  ot  a  _deBign_  tor  tilt 


e^giond  with  theaoflb 

i  easily  ajperlaiud. 

J.  J.  B. 


I 


tboTe,  on  which  I  inTite  your  readers'  criticism.  Tbe 
i>bject  ia  to  use  the  same  eand  repeatedly  witbonl 
iho  naual  complioation  of  endless  band,  Ac.,  for 
ifdug  It  up.  whioh  is  necoaaary  in  thoie  forma  in 

wbieh  tbe  glaas  ia  placed  below  instead  of  abore 

jet.  as  ahown  on  p.  235,  VW.  XVr.       ,     „  ,^    ,         |  him  with  ei'pr^sly 
•-  the  figure,  D  la  the  driving  wheelj  F,  the  fan  :    jUeged'  be  had    " 


is  somewhat  on  tbe  principle  of  |  (hat  a  qnoUti 


PBorvsBOB  kiijI.s  on  dbstbuctits 

DISTII.LATION. 

[1442a].— TOTIB    correepondent     wcilM    a  loq  ^— 
.,  ...     -.r.    ™o,_    ..™,  _-.v  ths  result  of  retnlinr  ^^ 
„...  that  I  had  cL.„-  , 
what  be  can  only  stowl 


1  of 


,  blast,  etrikea  tbe  glaaa  i 
boi  in  the  general  arra 
ready  to  be  need  again. 


Ihe  pboiK^raph  with  a  tiew  to  ascertiun  whether  it  I  Tbe  ooiilo  la  ahown  to  a  larger  aei 
woald  not  be  posaible  to  make  uae  of  a  continuoii<  It  coneiata  of  a  piece  oE  tin,  N,  bent  < 
narrow  atrip  o(  tinfoil  in  lieu  of  the  cylinder  of  tin  a  fmatum  of  a  cone,  witHoat  top  o 
[oil  at  present  in  uae.  My  pnncipal  difficulty,  haw-  n>naected  with  the  end  of  P  by  four 
e*ar,  haa  been  in  prfrenting  the  impreiaions  mad.-    "  •       .  >  ■  i..!..- 

by  tbe  pointer  o!  tbe  receiving  diaphragm  froi 
becoming  obJilerated  when  the  fod  ia  coiled  roand 
wheel,  and  I  bare  eome  to  tbe  cOQClnaion  that  th 
■trip  of  foil  should  hate  a  "  backing  "  of  aome  kiuc 
both  for  the  pntpoee  of  giving  it  a  certain  amount 
of  ebuticity,  and  to  prevent  it  from  tearing.  T 
fancy  that  a  atrip  of  very  thin  gattaperchn , 
■imilar  to  that  need  ia  making  tha  joints  in  tele- 
graph wtrea,  would  answer  tbe  purpoie ;  but  I  am 
not  quite  Bore  whether  it  ia  poseible  to  attach  tinfoil 
to  gutlapercha,  and  on  this  point  I  ahonid  be  glail 
of  a  hint  from  some  of  "  onrs."  The  band  of  tin 
foil  should  be  wound  round  a  wheel,  say,  of  lOin. 
diameter,  baring  a  groove  Jin.  wid^,  and  lin.  or 
morn  deep.  A  similar  wheel  ahould  be  provided  for 
•rinding  up  the  band  of  foil  after  it  has  paaaed  thr 
pointer  attached  to  the  diaphrugm.  These  wheels 
can  be  so  arranged  that  tbe  band  may  pass  eitbci 
borisontally  or  vertically  in  trout  of  the  pointer 
In  either  case  it  will  be  neceiaary  to  ha*e  a  pieoe  of 
ivory,  or  other  suitable  subataace,  attached  to  an 
Dpiight  aa(>i)ort  placed  iu  front  of  tbe  libratini^ 
diaphragm,  in  order  to  aeive  as  a.  guide  to  tht: 
■trip  of  tiiifoil  aa  it  pasaaa  tbe  painter,  and  to  keep 
it  ateady.  I  venture  to  make  theae  auggestious  iij 
tha  bope  tbat  some  of  the  readers  of  tbe  Kkolisii 
HgCHAHin  will  give  tbem  a  trial,  as  I  fetl  con- 
TiDoed  that  tbe  phanograph  will  never  prove  of  anj- 
ility  as  lotg  aa  its  operations  Or^ 
a  aiie  ot  ita  cylinder. 

O.  Btewart,  H.A. 
50,  Colebrooke-row,  N,.  May  27. 


:    tbe  a 


nse.      He  ehifli  hi)  . 


t),  and   falls    back 


TBIiBFHONIO. 

[11424.1— Tons  oorieapoadent  (letter  14363,  VI. 
C.Xoekraby)  ia  in  error  aa  to  tbe  theory  of  articula- 
tion in  the  telephone.  It  must  be  noticed  that  the 
inflnenOBOa  Ibe  diaphragm  ia  always  at  the  same 
pouit  rJaterer  Ihe  pitch  of  ths  note  Or  artioiitatiaa ; 


wUya; 


itityofn. 


ic  grsvitl.  \ 


acquired  by  sand  falling  throng 
s  aufficient  (or  eagravinR  glue 
aa  a  velocity  (allowing  for  friction)  of  something 
ier  32ft.  per  aecoud — soy,  20It.  per  seeoud. 
How  many  Feet  per  lecond  muat  the  current  of  air 
F  move,  in  order  to  raise  and  carry  forward  the 
id  at  this  speed  f  How  maoy  rerolutiooa  per 
«Dd  must  an  Sin.  fan  mukeP  Air  pipe,  t'n. 
imeter;  tin.  noiile.  Fan  to  be  made  of  aii  tin 
ides,  fixed  to  a  wooden  centre.  Olattoa. 


KHA.FBAOK  TOITBB. 

[14428.]— IM  reply  to  '■  B.  G."  (tetter  14366),  I 

beg  to  state  I  use  tbe  Tonrist'i  Waterproof  Cheok 


apaaoa,  mauiuiHiiv 
r  Timfalgar-sqnan 


'pnrified"  and  "pure,"  ne  comniooly  nwd  la  | 
commerce.  He  ia  a^toni^hed  tbat  any  out  pn>-  , 
feeaing  to  nnderatand  the  manufacture  of  anmoni*  ,. 
ebonld  Btato  tbat  lime  can  act  as  a  purifier  ia  UD  , 
still,  the  Dotorioua  fact  beide  thit  it  has  been  mo-  ^^ 
ceaafnlly  so  used  for  jeara,  unil  for  very  good  rsMO*  , 
It  would  be  a  fruitle^^R  Ui-k  to  ar^ue  farther  iritks  . 
person  who  caunat  Bfpreciflti!  simple  distinctiooi  a  ',_._ 
language,  who  krioK'4  so  little  of  the  practical  sips'   ; 

rience  of  ethers,  aid  who  decline?  to  give  hisswi  > 

name,  as  I  have  do;ie,  in  support  of  what  ho  asji.  I  ]- 
am  myself  a  manaf  act  iirer—-o£fiRQrea  and  priaCH'''*  i 
if  Eoi  of  ammonia  tn.l  nuphtba      In  this  caraoiql  ■,'— 
venture  to  give  your  coirespondeut  eomo  addiliamj  ; 
information,  which  will  probably  nsVoniBb  hio  im  ,  — 
more.     1.  Light  naphtha  may  have  oa  low  a  epea"     - 
gravity  aa  0-6.     2.  Sometimes  it  conluina  no  besM 
at  all.    3.  Coal  yields  Irom  1  to  liJ  per  eeut.  of  tar, 
according  to  tbe  conl  and  tbe  mods   of  workug. 
Lastly,   amatear  reitewa  are  very    uusatisfaetnlj  . 


_,_;ially  when  dingui 
atters  to  a  acientUic  jc 

Anderson's  CoUeea, 


oaual  fora  •  ' 


BBDB  AND  WIHDOW8.  —- 

[14430.]- It  ii  often  said,  though  I  do  not  uy  it 
batnoone  makea  good  teu,  wbo  doc-s  DolintBdli    ^ 


11  that  fe« 


.  fleop  in 


d  a  great  deal  and  slwji  iu  a  great  rarielyj' 
beds,  both  in  inns  and  in  private  liou««  Is  «« 
latter  the  beds  are  nearly  always  oo  plioedltaltta 
ileeper  can  torn  hU  fees  from  the  light,  and MU*  ' 
disturbed  until  it  is  lime  to  get  up.  In  u^^  W"  '. 
time*  out  of  four  at  le«t.  I  liutl  th-  fceditai"*!  ' 
the  toot  towards  the  niudow,  so  th;it  slodf  it  v"  ' 
be  broken  by  early  dajbgbt,  long  bfi»M  '"S  i 
aoenatomed  to  arise .     When.as  is  utu^  I" 

is  at  one  dde  or  end  of  tho  iboib,  (herd  " 

in  whiok  the  bed  can  b*  plaoed,  but 
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towmHi  Ihe  ligbt,  and  yet,  quMrly  enoDgh,  The  nsonn  in  thU  "  pall  on  "   dram  reniiin!,  curiaoa  ii  kbont  200  i 

three  timca  out  at  roar  in  »fter  Mdb  onea  formed,   anlil  it  il  dntrojtd  bj  only  40  snliio  iDobM  per  .   .„.. 

..r  in  pTi»te  honnee.    Cia  Ifiih>Bf,  or  bjlittiog  tbe  re^eue  tkIts  lo  let  mr  in  for  >  tnin  of  15  rebialn,  hSTe  to  eieape  at  UrIi 

ignested  th&n  that  fhiwe  who  from  the  brake  pipe.  praaanre  to  "  sat "  tha  bnkat  urith  toll  force.    Thii 


■ng  way  le 


beda  En  inna  do  not  mean  to  aleep  ir  them,       To  lava  >pue  the  brake  blocki  and  roil! 

IHW«  wbodobaraDoebaioe?  Fhilo.       omitted  in  m;  diagram,  ai  thtj  areaimpl;  tb? 

^^^^  narr  brake  filtingi.    When  a  train  ia  "  made 

readjto  alui  tfaeboeeooaplingaaiefirat  oonn^c 

"TINTTOUB   BBAEBS— BAHDBBB'B       the  one  at  the  rear  of  the  train 


taitenoil  to  the  "  blank 
™  »u»m.t,o  ..™am  brake    ".^''  '«''  ■^T^'} 

___,. t  Lllaatrated  in  the  ESOL.SH    ^■'l"  "C  ^  ^'^' 

Aftboagh  it   ia  eoniidered   to  be  the    '"  "  —""-i' 

raenam  brakea,  ita  roDatrnction  ia  little 
and  ita  roerita  bare  f  reqneDtlj  baen  onr- 


are  la  fonnd  in  praeliaa  to  take  oulf  H  aeeaod.  And 
Hi-  when  a  train  "breaka  looee  "  the  timaia  rednoed  to 
p  "  ddIj  three  qnartara  of  aaecond,  aathe  oonplinE  boa* 
?il ; '  are  drawn,  or  rather  jerked  apart,  and  the  ait 
}; '  BBcapea  from  two  apertorea  ioatead  of  only  thronth 


ttupling,"  *-\xh  I  the  thi«e.' 


then  put  in  aperati 

nda  a  Taoonm  of  lOlb.  to  the  i<|-. 

ih,  in  the  brake-pipe  and  in  all  the  brake  dm 
created.    The    anperior  p —    "—    '- 


.  ordioarr  atop. 

the  Saodera  brake  ia  thai  tha 
>iie  of  the  brake  pipe  praTenta  the  nae  o(  atop-tapa 
it  the  end  of  eaoh  oarriaca,  ao  that  if  the  hoia 
aoapiiofia  are  aaparatad,  whether  by  acaident  or 
otherwiae,  the  brakea  are"aet"  npon  all  at  the 


«.i„  .1...  m.  tat. ..  1.  u.. ™  ih.  '^^'^ s.'jirss, .t"J?i4",3.i.t;  i? Sr« ""sSTb^""/ £ sr^,.,. 


Veateru 

1  make  the  deUla  clear.    The 

f  Opon  the  brake  blocks  throDghout  the  train. 

e  exception  of  those  fitted  to  the  engine  and  that  the   acti  _.   ..    

irbeela.    A  aingle  line  of  pipe  rana  the  entire  oompared  wi^  the  Weatinghonae,  and  the 

if  the  train,  in  which  a  conetant  Taonom  ia  is  often  aaked,    'Why  doai  the  air  get  _oi 

ned  while  mnning  by  a  pump  working  from  Weslinghonie  brake  pipe  qoicker  than  it  can  get 


be  taken  from  the  train  withont "  aetting  "  all  of 
ihe  hrakea  and  than  releaaing  them  by  hand.  Tha 
.me  thing  happsna  when  the  engine  tearea  the 
ain,  or  a  freih  one  ii  attached.  O.  X.  0. 

May  29. 


,  ._  which  a  conatant  Tacnom  _    .      .  ,      .     -  .  ,.-      .. 

■bile  mnning  by  a  pnmp  working  from  Weslinghonie  brake  pipe  qojcker  than  it  can 

of  the  engine  and  by  an  f  iactor  pre-  ""to  the  aaadara  brake  pipe  ?        The  radical  de 

to  aUrtiog.  The  brake  ia  applied  by  dealroy-  i"  ■"  racnnm  brakaa  la,  and  mnst  alwaya  be  thnt 

racnnai  in  the  brake  pipe,  which  ii  done  by  oompreaaed  air  la  nacd  at  a  preuinra  of  70  to  imb. 

air  in  (ithcraooidenlallj  or  by  thedriTer  or  p«r  aqnare  inch,  whoreaa  a  Tacnum  brake  can  tm-r; 

The  brake  ia  therefom  lelf-aoting  in  oaae  only  the  prea sure  of  the  atmoapbera  to  work  ivitb      ,Hnen,™i,  „„,  ^  „„,  g„niiBiniin  a»i«ij  ji«m, 

lent,  and  the  preaanre  gauge  upon  the  engine  A  peifeet  Taonnni  giiea  a  preaanre  ol  abont  l.,l>,,  :  ^^  .athoritatiTe  lone  he  haa  thonght  fit  to  adopt. 

•eh  ran.  ia  a  "  tall-tale"  npon  ita  action.  P"  aqnare  lacb.  bnt  in  P~etioe  a  partial  Tacuuiu  ,  ^bt,  train  fitted  with  what  we  term  onr  direct -acting 

pull  off"  dmm;  B,  "pall  on"  dram;  C.  oi'l  «o  be  obtained,  and  thia  preaanre  dota   ii->t    liydraolic  brake,  wUch  haa  mn  daily  batwaan  BoT- 

IcTrr;  D,  atop  and  ntease  Talve:  111,  extra  exceed  ISlb.  per  aqnare  inch.                                           .  ^^^    „j    London    eince   Jnne,    tBT6,    ia    not    ai 

.    chamber '.    F.  rocking  shaft;   G,  rocking  For  a  carriaffe,  the  "  poll  on"  dmm  ooengiji'^  n  ' '' C.  E.  9."  statee,  the  experiroecital  Barker  train 

■ake^ipe  (2in^  pu  pipe)  i  a_paca_  ot_ 2(t.  in  dmmetar^by  JlJfJ.  high.^anr)    tho    (ried  at  Newark  in  June,  1875.    On  the  contrary, 


OONTIHUOnS  BBAKSB. 

i  11432.] — WiLLyoaexcnaeonr  troubling  yon  with 
aw  remarka  on  yonr  correspondent  "  C,  B.  8. 'a  " 
lett«r raterricg to onr patent hydranlic brake.  Themia- 
itatementa  made  by  thia  gentleman  acaroety  jaatifj 


racket ; 

t  "  pull  oS  "  weiiht ;  d,  lever  to  raieerelcape  "  pall  off  "  dmm  21ft.  by  Ift.  hif^h.     Aa  the 

e,  brake  rod  to  the  tiriial  bn^e  fitting*  ;  //-  aad  tender  weigh  three  or  fonr  timea  aa  mnca  a 

diaphragm.     The   "  pnl'-  On"  dmm   morea  catriage,  the drnnu  for  ao  engine  and  tender  wo 

aa  with  a  maiimom  brake  toree  of  2,5001b.  hays  to  be  three  or  (onr  timea  «•  large  a*  th 


■ooiraey  of 
nnr  brake  a 


yehiele  haa  two  brake  ejlindera  or  dmmi  of 
)  diameten.    Each  drum  has  one  end  clored 

J.  and  the  oppoaite  end  by  a  robber  dia- 
,  firmly  bolli^  between  a  flange  on  the  dram 
ron  ring.  Each  diaphragm  ia  also  clamped 
ntre  between  two  circalar pUtea  of  iron,  and 
ites  have  rods  that  connect  to  two  levera  in 
'iaphragr 


,  at  the  I 


irock. 


i  that  appli 

Immi  hare  comma nication  with  the  brake 

fhen  air  is  eibanatrd  from  the  main  brake 

the  apparatus  on  the  engine,  a  yacauni  is 
a  both  dmins. 

HO  drama  pull  against  each  othfr,  and  aa 
a  largcrr  ana  than  the  other,  it  followa  that 
hntgo  or  pieton  of  the  large  one  will  be 
nto  ita  dram  whpn  the  rmcnum  is  created,  i 
,  the  diaphragm  of  the  amall  dram  will  be 
>  its  extreme  outward  position.  In  thia  poti- 

brklce  ia  "  oB." 

onreoience  the  larger  drum  is  colled  tbe 

iS  "  dmin,  and  the  smaller  one  tho  "pull 


iderable  and  important  difference  bn^ 
iween  the  meobaniem  of  the  brakes  uaed  on  the  two 
oaina.  This  difference  hu  enabled  oi  to  aehiare 
reanlta  with  onr  Midland  train  which  we  nsTc r  ooald 
liara  obtained  with  the  one  tried  at  Newark. 
"  C.  E.  S."  haa  taken  it  on  himself  to  deny  the 
of  the  particulars  of  some  atopa  made  by 
'  -  '  '  the  Midland  Bailway.  He 
layi  it  waa  found  "  on  inquiry  "  that  the  speed  had 
imV  been  "  eatimated  "  at  50  milea  an  hour,  and 
that  the  time  had  been  inaooamtely  taken. 

The  trial  alladed  to  waa  oondacted  by  tb« 
lotboriied  offioiala  of  the  Midland  Kailway,  and  the 
iiport  of  it,  which  we  qnoUd,  waa  sigaed  by  them  ) 
iirery  eare  waa  taken  to  iniore  aeoaraoy,  aad  na 
doubt  haa  erar  been  entertained  thnt  the  timea  and 
ipeadi  giTCn  were  oorreot-  Thia  trial,  monorer,  waa 
the  only  official  one  erer  made  i  we  hate  narer  heard 
of  the  one  proring  the  resnlta  of  the  Grat  tml 
unreliable,  which  "  C.  E,  S."  qaotea. 

As  to  the  "  inquiry  "  alladed  to  by  him,  if  made 
nt  all,  it  waa  made  prirately,  and  tbe  reanlta  kept 
rqnally  "  dark,"  aince  no  pablic  oontradioUon  waa 
orer    girea  to  the  statemanta  made  by  na  in  the 


becauBO  the  ep . 

that  on  that  acoonat  the  reanlt  giycn  wai  incor 
loct.  It  ia  not  neceeaary  to  occupy  time  and  epaol 
in  refntiDg  anch  a  aimpla  ytrbal  fallacy. 

Barker,  HarrlB,  and  Co., 
Praiirietora  of  Barker's  Hydranlie  Brake, 
osed  on  a  carnage.    Apparahia  of  the  neeepasry       45,  Bedford-row,  I*ndon,  W.C. 
aiie  eould  not  be  placed  on  either  the  engine  or  thu  ^7  '^^ 

tender  ;  they  are  tberetore  derived  of  the  advnnta  pi 

of  an  automatic  brake,  and  are  not  under  the  con- — •__„ 

trol of  the  guard-  BIHOLB  T.  OOUPIiBD  BNSIimS, 

A>  only  a  low  pressure  of  ^  ii  oU^nable.  the        [11433.]— Iir  refcrenoe  to  this  intereatiag  eon tro- 
-nma  have  been   made  large,   aa    aa  to   brin)-    n  j  rany    I  ecaroely    think  that 
Efficient  force  againat  the  brake  blocka.    As  tlic   broaght  to 

pull  off  "  druma  haTo  to  be  entirely  filled  wilh    "      ' 

to  get  the  brakes  full  on  with  as  little  delay  as  |ioe 


hie,  the  pipes  hare  been  m 

The  apace  in  the  "pull  off"  dram  and  pip 
amonnta  to  3,000  cubic  inchea  for  each  carriage.  ;ii 
2,400  enbic  inchea  of  air  hsTe  to  enter  the  pipes  ii 
drum  of  (ach  carriage  to  fully  set  the  brake  s, 
deatroying  the  partial  racoom  of  121b.  pretaurc  ,  < 
on  a  train  of  15  Tshidee.  36,000  cubic  inchea  uf  i 
'  ito  tho  pipe  thrmi 


>baoiate  yerdiot  in  faTour  of  either 

I    don't   think    fithar    "  C.    E.    S."   or 
ill  back  the  actoal  working  of  a  7fl. 


the  brake  ralve  in  tbe  engine,  and  distribute  it 
throughout  the  pipes  and  "      "     '""   ' 
of  the  air  bani 


that  the  maximum  of  a  aingli 

lire  considerably  looger  in  a" 
'    dnds  a  oonpled  engine  with 
.    nf  apeed  keep  equally  good  t 

»hy  the  L.  and  N.  W.  B. 

.'peed  of  tbe  Q-  N.  E.    Certunly 


greater,  but  they 


iplcd  doa't  ri 


;iaU  0 


BD  the  brake  pipe  and  the 
■tc  xalro  that  peiinit"  air 
a  the  pii 


mente  show 
argfdrt 


e  entire  length  c 
Mnce  of  over  400ft-    Careful  e.. 
hat  to  dettroy  a  yacaum  of  1£: 
.aels    of  the   above  dimensioni 
s  about 


The  " 


mil  OE 


tho  pipe 
a  large  . 


0  the 


to  that  required  far  the  mOTcmcnt  of  tbe 
Ui  uid  when  the  vacuum  is  once  created 
;,  it  aerves  as  a  store  of  poiver  for  the  appli- 
!  the  brake  blocka. 

the  "  pnll  on  "  dram  cannot  be  made  Urgn 
1  lanarate  vacuum  chamber  ia  employed,  and 
gtod  by  a  pipe  to  the  valie  case  containing 
tdved  release  and  >top  valve  that  governs 

•<  air  from  the  "  poll  on  "  dram  to  the 


pipea 

It  will  thus  be  aeen  that  the  reason  the 
brake  U  alow  in  ita  acticn  is  on  account  of  the  iiirr- 
mona  quantily  of  air  which  has  to  enter  the  Iji-.ik;' 
pipe  at  a  low  preaanre.  Whereas,  in  the  Wer-tiTi;.-- 
hoaae  brake,  a  reduction  of  20  per  cent,  of  the  |>ri'». 
Hure  in  the  brake  pipe  only  caniea  the  triple  valve 
piatona  to  move  down  aad  aet  the  brakee  wit^  full 
forco  by   meana  of    the    air  stored   in   the    small 

The  distance  from  the  reeervoin  lo  the  brake 
cytindera  av(rageaaboat2fb,andconaeqnently  tliero 
ia  no  peroeptible  loaa  of  time  in  the  airimaaiDg  fi 
one  to  (he  other.    The  tpaee  ia  the  pipe  m.  e 


ibility,  but  rather  from  the  policy  of  the  dire^ 
lorate,  which  baa  always  been  slow  to  meet  the 
public  in  tbe  matter  of  apeed,  aa  well  aa  other  oon- 
fenianeea,  and  it  haa  only  been,  whan  reloetantly 
.impelled,  that  they  have  followid  in  the  wake  of 
-.hair  apirited  rivals.  The  L.  and  N.  W.  wonld 
bave  eone  on  for  ever  running  from  Liverpool  to 
j^anchvter  in  an  hour  though  only  311  miles,  only 
ihe  Midland  ooming  forward  to  compete  by  running 
.with  coupled  6tt.  eoginea)  it  in  45  minutes,  oom- 
lielled  the  similar  performance  of  the  N.  W..  or  Ut 
bave  the  alternative  of  being  foraaken  by  the  pnbk^ 
if,  aa  I  daresay,  we  ahall  lome  day  eee  the  Midland 
accelerating  the  mnning  between  London  aad  Live^N 
;>ool,  then,  and  not  till  then,  will  the  N .  W.  do  the 
liatanoe,  which  they  oonld  well  do  now,  in  4i  honra. 
When  a  driver  ia  Wmed  with  his  train  an  avsn^ft 
»f  *6  or  47  miUi  p«  hoM ,  al.'Ooi^^.V*  «i«a«.  «f^ 
,4omw«,«iVw»l\iA>oaViil»**^  i^l^ 
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truD  ii  frnrnllj  a  lerr  hcftT?  one,  bat  behind 
PrinM  L-opslri,  S^aoaaa,  Linthur,  PriDcwiB 
Bntrioa  (6ft.  f<tn.  cn.ip'ed),  I  hsTs  hcarcely  sTei 
bten  >  minntfl  tnle  st  Crniia.  dEH  lile  nil  wnthers  or 
vTodn.  ard  formpilj  bnir-  btea  SO  miautes  late  viitb 
Prisce  O'car  and  Pii"pf»  Alfifii  —  two  capital 
Tft.  6iii.  linglFs.  'Wh^n  Webb'i  SFt.  9in.  an  asked 
to  do  it,  I  1UT«  little  doabt  Hit  ^iH  *arm  to  the 
work,  tod  giTi>at  ]nst  aa  good  aa  account  of  them- 
soItm  as  the  O  N.  8ft.  sinitl'a.  I  hiTg  known 
Ptoritb  Beacaa  do  thf>  Riilendid  ran  nith  the  up 
Smtdi  «ipra9i  ti,im  Nunnlon  to  Willndpn,  92 
milai  wlthont  a  Klop,  in  S7  miuule*,  or  SS  milM  an 
bouT,  aod  IG  ooaehta  behind  ;  and  down  tba  Whit- 
mon  ineline  Fattftio",  rot  long  eisre  (and  tba  driier 
will  bear  me  oul)  ran  the  "~  .  ~      .. 


luhonr,  makinE  nii  lo«t  time,     I( 
mther  1  hara  kvpt  >c|nalI;T  Rood  ' 


_  tthatindrj 
vnther  1  hara  kvpt  icinallT  Rood  lima  irith  Japan, 
Trenthain,Ktio<rsl<;.'rnri-h([t]ooiDrt'0.ani)N.i|>o- 
l«aD,  CliTe,  Soult,  and  Laiiy  of  the  lAkc  (7ft.  6in.), 
but  with  a  ttrong  brad  wind  and  with  tlipperj  ratla, 
it  haa  onl;  bern  an  loi  k  runii  withoat  Btappitre! 
tbay  eonld  krep  up  to  ti<ni>.  and  np  an  ioclinp  Bl 
atartiflff,  such  as  EdEphill  Tiinrfil.  LUerpool,  tbey 
kwB  far  mam  time  than  either  Wehb'a  or  Kim)*- 
hottom'a.  The  mannir  in  wliicb  Cnmhrian.  Aron. 
Ae.,  can  get  tapidir  up  to  Iho  timtd  apeed  with  2< 
or  24  nnobes  on  ia  qiuta  "  a  eanlion,"  and  thougb 
tba  chance  is  not  jit  affotdid  them,  when  it  .'- 
come  it  will  be  seen  they  can  let  out  a  good 
eitra,  and  be  at  tfa~t  capital  matchra  for  their 
and  more  craecful  ri>ale  the  7fi.  and  8!t.  aioKli 
a  100  mile  mn,  while  admittedly  beltir  enitad  to 
wk  a  atopping  train  or  hcavr  *  a 


Lhi  piaton*  approach,  comprfaning  the  spring.  Under 
tii3'eclrciimalanBPs  the  force  proiluc»d  I'y  tbe  fod- 

L'lied  gradn^ill;  tr>  tba  workitig  piatan.      At    the 
^.n-aura  of  the  pro>1iicta  of  comb.iittioD   falla,  the 

liifeand  Quid  withm  eacapf-a  i'lto  the  apace  eontaic- 
iiiftbohot  product*  of  combiatim,  with  which  it 
i.iiie.  and  pcrformi  work  al-mg  with  them-  At  the 
cud  of  the  eibautt  slroketbetwo  pi^tona  are  brought 
"l.iae  togiither.  At  the  commencimrnt  of  tba  auc- 
rptdirg  atroke  thaj  popoirate,  while  the  air  or  fliiid 
i..  introduced  between  them  throogh  the  »ftliB  pro- 
fijed  fortbe  purpose.  All  the  airoiSnid  emplnyNl 
toco  ap<>rate  with  the  prDdiielaof  com  bastion  might 
h(  introduced  in  tbia  mannpr  between  the  piatons, 
in  whicheue  the  cnnpresaingpnmpa  or  iuptrumints 
piorinualy  mentinned  might  ha  ditpenaed  with,  but 
I  pr.ter  to  ufb  them  aa  pr'Tioualy  darcribed,  aince, 
liy  their  tsur,  the  length  of  ih"  cylinder  ia  ibortened, 
and  the  action  of  iheenKir,e  rendered  more  nniform. 
No.  765  (1877).  M.  P.  W.  Houlton,  "Produeipg 
l!=at  bj.  the  Cim'iustion  of  Iijfljmm>.blB  G.i-wa  and 
Vapoura," — Thia  inTtation  haa  for  ita  object  to  pro- 


irated,  wbieh   c 


3iint  or  g 


and  air  by  m 


,ota| 


a  girei 


I'lginea  ;  but  tbe  detail*  giren  by  the  patentee  are 
riry  lengthy,  and  nnauitcd  (or  either  eitraetion  or 

''nj.''t78  (1677)  M.  P.  W.  Boulton.  "  Improre- 
icO'itj  in  Enginra  worked  by  Productaof  Combnalion, 
eitber  alone  or  in  Cavjunction  with  other  Elastic 
Fluid."— This  in  lent  ion  relulea  (oongieej  worked  by 

ton  with  otbar  elaatio  Suid.  The  product*  employed 
may  be  detiied  (rom  the  combus'iio  of  on  inflam- 
maWagaa'ona  miiture,  oneiogreditnt  of  which  may 


THE  GAS  BNOins. 

{Contiauad  from  paga  292.) 
ri4434.]— No.  3620  (ISTti),   U.   P.  W.  Bonlton. 

""  Combnation  ErginiB.   — 1  bii  iUTentioa  relates  to 

•DgiDO  which  arc  worked  by  tba  elastic  presssr.' 

OBoaed  by  the  combnaliun  of  an  inflammable  fluid 

DUitare,  enrh  aa  gas  or  inflammable  Tapour,  with  .  _      _ 

tig.    An   inSammahle  mixture  of  elastic  flnida  ia     psitiole*  of  corubn 

imtrodnoed  into  aoyliadcror  chamber  connected  witli     ia  the  follojfing  d 

it,  aad  is  ignited  ao  aa  to  prodnoe  preainrs  orelastin  I  apeak  of  gas  and  a 

forM  acting  on  the  pictjn.     While  the  pnducta  of  I  tustion,  it  being  u 

Otmbua^on  ard  acting  on  tbe  piston,  and  wbilo  they  )  Jeaeribed  are  alao 

■N  atill  at  high  presaare,  a  ralre  ia  opened,  and  air  j  ^iicfa  as  alioTe  ma 

«r  efautio  fluid  which  ha*  been  miaad  te  higb  prea-     -hull  auppoae  lb*  ( 

SIM  by  a  pump  or  forcing  apparatus  worked  by  tb-    lylinder.  ani  wbcrd  iha  heat  U  coployed  to  genei 

•ngioa  mixes  with  tbe  but  produota  within   it.  aod  I  laponr,  I  speak  of  thia  as  inpnurof  witcr 

......     „{t||  thsB  jn  propelling  the  piaton.     I  employ  two  cylinders,  each  £ited  with  a 

?hall  call  one  of  theaa  the  obargi 

charge  of  infl.immable  mixture  ia 
»ad  igaited  ia  it    In  the  other,  wbich  Ii 
mail  ojlinder,  tbe 
works.      Between  tui-ee  iwo    cyiin 
■   ■       ■         ,;         After  th. 

raUe    ia   op'n-'d,    and    tbe 

gradually,  ao  that  the  tlaslic  : 

gharging  cylinder  to  tba  mn 

vire  drawn,  and  the  preaiure 

re  ba~  ,  rained  gradually  ao  aa  to  aioia  tiq 

a   thi:    (Qoling  of  the  hot  proilucta  of  co 

>Irakii     rifrctid  in  rarioua  mannera.     lu  c 

atmo    !  tia'tic  flaid  ia  eompreaied  by  the  engine,  i 

'   ■  '        ■'    *     'ta*  pf  rformt 


the  Tahea  and  paoages  conna«<ed  with  the  lepantt 
cbarging  cylinder  <batite  piatoaalwnya  worka  aearlr 
in  balanre  or  with  prraaurea  neatly    equal  on  botl 
aidfs."     Third,  "the  con'truction  of  mgine  worked 
partly  by  tbe  eoc'ed  prodnct*  of  eonhnatioB  of  id 
inflammable  gaveou*  mixture,  and  partly  by  alau 
or  vapour   generated  in  cooling  the  aaid  prjdntti." 
Fourth  lo  eighth  claim*  are  ainonomriBa  with  tile 
third,  except  in  referring  to  dfT-rent  Ggnrea  ahon 
in  the  drawing  :  and,  lastly,  I  cUim  pro'laeing  Bgid 
tor  working  an  engine  by  burning  in  a  combaitini 
chamber  gases  or  elattic  fluidi  anpplied  under  iqn. 
lated  preiaura  from    rea-rroim,   and    ralnaliag  Uh 
product*    of    their    (wm>iu^lian    with    cool    air  ir 
etaatio  fluid,  wbich  ia  nl'O  supplied  under  regilatal 
nresaure.     The  specific  itinn  do-er  hing  thia  inytiliin 
I  very  elaborate,  oonaistiiig  of   16  pages  of  l(tl«- 
reaa  and  10  sheets  of  diawinia-     Mr.  Bo'iltonuail 
are  engaged  in  a  labinr  of  love   to  centinDs  Ui 
ibonrs  for  fourteen  yaari,  to  bare,   from  tiiaa  to 
me,  taken  oat  taenty-einht  pn'ant*  f.ir  ai  misj 
.iTaationa,  without,  altar  tbia  eipeoditureof  moiej 
and  labour,   bringing    atiy  rennlt  of   hia   eiertioB     . 
itically  before  the  pu»lic.     L-t  n*  hop*  that  ki     . 
found  hia  reward  in  the  wjrk  itself,  acd  tU     ; 
theeeM  whijh  hi  ha*  ao  ungruHginglr  (own  aay    ; 
fructify,  if  not  in  permiary  re.ulta,  at  laa.tia  Ut    ; 
honour  and  admiration  of  tno*e  bast  able  to  jadpat     ; 
what  he  ha<  laid  down,  both  in  mon^y  and  labiB,    .. 
inardertoaecompliah  his  rolanlary  task. 
LsioeatsT.  Jno.  T.  Diokaon. 

(ro  be  conlfnuad.) 

AV  APOIiOOT-TO  NEB.  AI.B1IST  BHITH  i 

—   MAHUrACTUBBl      Off      BUIiPHUBIO  .: 

ACID  — ANALiTdlB    OW  TBA-A   PBOD-  ' 

1.IAB    BBaCFLOCT  —  esPABATIOir   01  ' 

MANQAIiKSe    —    PKBPARATIUIf    OT  ' 

OXTQEIIT- HSTAt.LDROZ'OE'NICKIL  J 

[14 13 j.]— I  HAT«  been  completely  laid  npM-,  , 

with  orer work,  and  for^iid  icn  to  retd  anythiigte  j 
a  time;  hat  if  quoriat*  who   bare    appliid  lo  ■* 

specially,  and  atill  laakttier0  4LiireliLif<irinattoB,  aiH  , 


tiaetic   fluid   cntera   the  cyl 

nder  from 

tiupompoi 

high'pre»ure 

hamber  which 

uppliei  i 

tnd  with 

brttsoom 

]  it  haa  been 

lobjected 

lain   lietermin 

ie  quantity  i^ 

T..  by   wbich  1 

eUitic  fluid 

■'•"'■," 

.^       duoed  by  the  *■_,. 

IM  cocliDg  agent  la  applied  to  tbe  cylinder 
to  ndnce  it*  temperature.  When  the  prei 
baen  reduced  so  low  as  ia  thought  derir 
piaton  oompleti-a  ita  atcoke.  In  the  retnr 
the  waste  fluid  may  be  diacharged  into  tl 
apbare,   or  into   a  rtfrigera' 


preaanre.    The  drgte' 

iO  perform  work 
that  the  bett  reautt  ia  oh 
thermal  efficiency  when  it  ii 
not  far  abort  of  tbe  highest 
ibe  cjlindtr  by  tbe  coufauit 
miitarn.     The  rotary  pump. 


impression  giren  to  th" 
a  the  cylinder  in  ordir 


naed  in  tbe    . 

a  chamber  of  . 

Mmlained  at  higb  presani 
in  detirminate  qnanlity 


eatnrea  produced  in 
of  the  iiifiamaiabb: 

nich  compreaaea  tiii 
I  the  air  or  fluid 


ThetTgnlation  of  the  c 
into  the  cyliuder  ia  i 
desired  by  thorite  of  | 


.id  from  which  a 
Imittcd  into  tb" 

ity  of  a.iidtbnsadmittc.i 
td  nearly  to  tbe  paint 
legoterned  by  tbeTolriv, 


produced  by  the  ignitioi 


ngulal. 


icetted  with  a  certain  quantity  of  water  beti 
._jh   Btroke,  and  the    hot  produota  of  comba! 
on  the  piaton,  I  empluy  a  recoudary  ptht^n  betwei-n    paaaing  thruogh  pa'aiget  in  thia  frame  convert  . 
the  chaige  of  inflammable  mixtore  and  the  workini;    watnr  into  atcan,  whiob  acts  together  with  the  pi 
picton.  rhiapi,tonisfumi-h<:d  nithavalre,  whi.-l,    ducts    ar  combu'tion    on    the  piiton  in  th< 
«Uowa  ef  the  paa-age  of  the  fluid  from  the  spii-    oylindpr.  The  wetting  of  ihe  eraporaling  fran 
between  tbe  pi.tona  into  the  cyliuder  behind,  but ',  be  effected 


it*  stroke  a  portion  of  the  eoi 

•dmitted  through  a  ralve  into  Ihe 

where  it  mixes  with  the  bot  prodii 

ind  ibe  mixed  a»d  cooled  ela.ti 

piaton  in  tbe  main  cylinder.    Ii 

lylindera  are  surronadod  by  a  ci 

lesael  containing  thia  water  for 

boiler,  and  the  ateam  generated  irom  mu 

rising  to  a  ateam  apace,  whence  it  parses  to 

werk.     It  may  be  used  for  thia  pnrpoie  t 

ranjunction  with  the  hot  products  of  combu 

separate ly-th?  latt-r  pUo  being  preferable 

i*  desired  to  condense  the  atram    la  another 

of  conttruction  I  cause  tbe  liot  products 

lion   lo  con      ■ 

welted  bodi     ,  .    „ ._. 

along  with  tbam  in  the  main  or  working  cylinder. 
For  thia   pnrpoae   I  place    between   the    charging 


inti  pa>eage  of  the  fluid  in  the  contrary  dirE^c-    it  by  giring  a  motion  to  tbe  frame,  ao  aa  to  dip  it  j  diarejfard  the  uiebol   and   eonalt.     If  ha  w*"*?  -I 

A    spring   is  alio  plaoed   between   the    t^o    into  tbe  water.     Another  plan  is  io  cause  the  water  |  anilylical  reparaiio  i  of  ihi  meal*  be  sheaycS  1 

aa.     At  each  stroke,  air  or  elailio  fluid  ia  aup-    to  move  Kt  as  to  wet  the  material.  ThoeTaporating  '  pltate  the  iron  as  basic  aqetaia,  and  pi-i  •"'RS  1 

intfaeapacebrtwren  thniwopiatonshyaTajir  iframe  may  conai^t  of  one  or  mDT,iIbi^kiLia<ea  of  wird    ted  by  diogen  through  thd  fit  ate.     Thitwu*^^ 


worked  by  the    engi 


When  the  ict 

sadden  riae  of  ^. , 

takea  place,  the  i)initeil  fluid  drii 


iFcondary  piatlm 
I  on  the  ignitiui 


r  perforated  metal, 
s  plates  or  tnbo*  i 

a  nob  as  aabe-tos. 
wnrkid  by  produo 


— Firat,  tba  use  of  i 


owarda  the  main  or  working  piaton,  com-  'aaparat«    obarglng    cyliader  immeried  in  water  or    paring  oxygen.     I'h^  plan  is  a  rery  o'dM^ 
theair  or  elaatio  flaid  between  them,  aad,  aa  jlutuUirhuiia  by  Ibalwat  vitbio  tba  uid  <vlindar   the  duadraotage  that  the  oiygenovulfajii' 


down  tbe  nickel  C' 

0  the  flitra 
r.  H-l*« 
d  iuhteail  of 


.d,at»*B 

.t,d  br  •* 


ir  t423J,  p.  148) 


.tea.1  of  0(1  ie  of  minganaat  M-  ^^ 
of  pilAA'siuTD  to  lie  enulilta  ^/J0 
I.    Th^  plan  is  a  rery  o'd  aatjErf 


.•7,1978. 


ENGLISH  UEOHANIO  AND  WOBLD  OF  SCIENCE:  No.  689. 


iIUlM  wilb  cblor:n«,  ai 
rfmangkLese  in  a  tett 


D  to  the  pi 

d  bj  ne  in  my  pappr  on 

itfaoMMalliiin'o'  C<>(^> 


Porm,  tlm— CH01  +  CI,— CCU+HCl.  Annonic 
hjdnto,  ud  poirdi-rpd  une  laiiDg  oa  it,  r»|>li'-r*< 

bydiogen,  thni-CHCIi  -I-  B,  i-  CH^CIj  -I-  H(,:i. 
CUorororm  ii  HSDeTBllj  canaidendlab«tbe  aoklogup 
of  mttkyli*  chlarxd*,  from  which  it  ii  TEg'^i'dcdu^ 
being  formed  bj  thu  luh-titaliqn  of  ohlotine  for 
hjdro«™;thn«wBhiiTeCHjCij,CHCl,{chlon- 


pranmi,  And    if  B 


AlCrad  H.  AUen. 


id  CCI<.     Bj  tht 
It"!.  PI 


e  baia 


doied  to  produu 


OHHOHITTM. 


orjtUl*  of  «Ml*t«ot  am  nra  tormrd.    UwcBrie 
uiiratc  piodiMU  %  white  pncipitala  in  tha  h^ 

■olatioD. 

Cjanic  Mid,  CNHO,  can  be  pnpuvd  bf  buUn^ 
urea  with  pho-phorie  peatoiide,  ar  h*  heatioB 
ojBonric  Mid  Cj  iHOj.  It  can  aUo  be  obtaioed  I9 
healing  drj  potauio  ferrocTanide  with  binoiide<n 
manganuB.  or  bj  the  oxidation  o(  KCy.  CjKO  i> 
deoompoied  hr  itrong  HCJ  or  H,SO<,  with  Lbara> 
tion  of  CjHO.  CjiB'c  Mid  in  a  coloarleu  Ibia 
liquid,  haiiag  a  fpeciGi  itntritr  ot  ri4  at  (fC., 
hatioe  a  itronir  poug ent  odoor.     When  mind  witb 


Mnsibility  ....  =       „         ..... 

America ethjlio  Fiber  ii  preftrnd      Dr.  Bichardiij 

recommendi  tbs  bichloride,  CHiCi,  as  a  >Dbilitut  _    _     

for  ch  lord  form.  Mtroiu  oxide  aiul  mrbouie  anbv  J  thm :  C)KO  +  20Hi  "  NH,  +  COBOKO. 
dride  are  other  aiKeathetics.  Cblorotorm  can  W  CyaoiciaidreadilrehaDReiintoejamalidHCjDHOB, 
Rdminittared  fay  placing  it  beFore  the  month  on  »  a  wbiM  inodorous  eahiUiioe  like  poronlain.  lbs 
iponjie  or  other  poiaui  inbntanoe  and  inhaling  it,  Djacatea  are  diitinguirhed  from  the  oianidM  bjnot 
whan  an  inieniibililj  to  pain  ii  prodneed,  but  il  I  Forming  praBlpitat«  — ''■  '^'--  ->-'—'--    •  ■  -  > 

ihonld  onl;  be  takes  nader  medical  adrioe,  for  c.'.  .  tin,  and  by  tha  (01 


:  lo  e,t 


m  M  to  tb.' 


n  Mini 


«et  to  the  p^iat  whiob  Hr.  Strratfield  (let 
ige  S69)  irquiTH  aN>ut,  I  tbink  an  ai^ 
BToar  ot  tha  Tiaw  that  potaMio  diohromatn 
SI  ■oeh  may  be  foni.d  in  the  faet  that  thi 
tba  PoiutioQ  haa  a  morBriddiah  linga  thaii 
litbiT  potanaio  ohromate  or  ohromis  acid 


I  sartain  cons 
■ai  fint  naed  by  8ii 
I  1848,  and  '        '       ■' 


1  prodace*  fatal  effect!, 
ip^on,  of  Ediufaareh,  aboti 


n  of  a  dark  greea  prMipt- 
ler-    The  oyanatN    ot    the 


It  ia  ono  at  the  greatnt  boon*  that  abrmioiL 
nh    haa   tendered   labternBiit   to   Baftaric^ 


n  that 


anga  h 


EtbylsDii 
»tinB  bron 
veigbtia  1 


Too  mnch  _^.., 

eaation  of  the  diebromata,  for  nomat  >alt» 
)  react  acid,  aa,  for  inataoca,  plnmbip  , 
and  Bometimca  alka'iae,  aa  potaraie  car- 
It  may  al>o  ha  nimarktd  that  the  normal 
diaaolrta  in  twice  ita  weight  of  gold  water,  , 
diehromate  requirea  ten  timei  ila  weight, 
tromic  anhydride  n  very  liable)  ibii  alab 
<bow  that  Ihn  Cr^Er>]  Ib  a  ohamioal  1 


>  the  gieat  ir 


withn 


ratar  with  athylena.  Ita  moleonla 
ind  ono  litre  of  the  vapour  wpfgkn 
liauid  hai  a  rpecifio  graiity  of  216 
hoila  at  13(rC.,  and  fnaaa  at  — I^C.  When  hrat&l 
iiith  alcoholic  pot*a«ioac»tate,itprodaore  monacctin 
tlyaol  and  acetic  acid,  thua  ;  EfBr,  +  SMfCOEO  ~ 
OH.  =2KBr  +  MeCOHO  +  |cH^"'°'°-  'Wheii 
loiled  with  alooholio  potash  it  furma  Tinylla  bra- 
iiide,  Ihna  -.  EI/'Bi  &  EHO  "  OH3  ■+  EBr  -<- 
iJjHjBr. 

Pratsian  bine.  FfTCyia  +  IBB^O,  ia  prodace) 
tfhen  a  ferric  salt  and  potaaaia  fairocyantde  ai!> 
iiiaed  togfthrt,  Ihna :  BF»,OI,  +  BK.FaCy,  - 
12KC1  +  F'tCjib.  It  may  be  prepared  by  miiingn 
pslntion  of  hydrof'rrocyanio  acid  with  ana  of  firrir- 
»lonra  from  wbich  the  metal  darirea  lU  ■  M<,r,d<,.  tboa  :  SHnFeCji  +  2Fr^.  =  12HC1  + 
—        -  ■       -  VctCjh;     It  may  bo  prtpared  by  miiiig  (ololioa-i 

nf    ferric   anlpbate,   F.jSiOia,   and  potaFalo  ferro- 
nyani<)B,  thna  i  2Fci8,0,i  +  SKiFfCys  -  T'jCsu  ^ 
iJCtSO,.    The  blueaetllea  to  tbe  bottom  of  Ui^cr^fl.. 
11  cotleated,   dried,    and  obtained   aa   a   iiLivriiiT, 
cr  in  eakaa,  acoonliiig  ai   it  haa  been  i!ri<.1  liy 
t'lpoanm  to  the  atma^pheTe  or  by  apply!   -   hi«i 
[liisaian  bine  posieaie*  osithar  laata  nor  ituiil.     H 
it  not  solabla  in  diinte  aoidi  nor  water,     k  1-  p<i:<l 
ea  witn     ii  cnbical  or  iiregnlar  Inmpa  of  a  dark-bine  eoloar.  1 
-  MtCl     V7lien  rendered  aolnble  by  tritarating  with  cialiL.- , 
-'-'-----'    .aid  after  waahirg  in  dilute  HCl.jt'     "      '      ■       ■ 


itB  ot   copper-  .         ._   __    ___ 

^kalian,  alkaline  etrlha,  and  aome  ot  the  natallie 
aiidea  are  diawlfed  by  watrr  and  are  deoumpoMd, 
immoaia  being  oioIrBd.     Whan  pata<aio  cyanata  ia 

gyanate  ia  tormrd,  and  when  tha  solatlon  is  oonoan- 
Irated  nrea  ccyatitliiee  oat.     It  ia  ganaraU;  pnilBad 

by  reoryatalliiation  from  alcohol. 


ADTTLTBRATTOn  OP  POOD  DETBOTBD- 
PICKLBB  AIVB  BOTTIiED  FBT7IT  AMJt 
-VXQXTABLBB. 

[14438.]- Some  Hiaona'  have  an  idea  that  pidclai, 
to  ba  pnre  and  wboleaome,  mnat  be  of  a  bright  lirdy 
preen  coIodt.  They  look  opOB  tha  dull  yaUow-looklcg 
fickle  with  aoma  amonnt  of  sorpicion  a>  lo  the  tmt 
r.eas  of  the  regatable  when  put  into  pickle ;  bat  thoio 
iibo  haTe  carefnUy  prcparen  their  own  pioktaa  know 
folly  well  that  anch  ia  not  tho  case,  and  the  fraahast 
.nf  Tcgetablofl  aoon  loie  their  bright  oolonr  whanthay 
lATB  bcBn  long  id  pickia,  unleaa  somatbing  be  addad 
IQ  preaerre  it.  Now,  copper  haa  a  lery  aitrmordi- 
i.ary  effect  of  htightening  and  preterTin^  the  ooloar 
of  Tegalables  that  are  mixed  wlthtt,  and  in  many  old 
__, i__, -111- J : : '— miinjf 


!•  CHI.OBIDB.  OHIiOBOrOBH, 
LBNIO  BBOHIDB,  PBUBBIAS 
UBBA,  AHD  i;TANIO  AOID. 

^HlTBTLIC  CHLOBIDI,  MeCl  Or  CH]C1 

wben  toar^h    sati,    HiH   ia  miied  with 
I  the  daylight,  thus:  M.H  -f-  1 
It  is    alro   formed   by  beating   Bnlphni 
ulic  ali-ohol,  and  common  Bait  toKather, 

HO  +  HjSOi  =  HbHBO<  +  OH,,  and 
+  N-Cl  ~  M.C1  +  NaH80(.  Chlorine, 
BetbjlicchloriHe,  firuis  CHjClj,  CUCj, 
having  boiling  points  of  41",  62",  and  T?' 


tbe  Tinegar  i 
ItDntil  cold,  I 

ttM  jucklea. 


.  a  copper  or  braaa  Banoepan,  and  leava 
IT  to  pat  tome  aulpbale  of  cmpar  into 
Kow,  anch  practices  cannot  ba  too 
.  „,  -  gmned,aa  copper,  beingyery  poiaononi, 
ioss  oDDKquenoes  mif^bt  ba  the  rtBalt  (aad  aa  tha 
•rgar  aooHtimet  oontsins  copper  and  otber  matals 
iofa  will  be  mentioned  in  aitida  on  Tiregar).  tbe 
lireaenoe  ot  copper  in  picklea,  bottled  fcnit,  and 


iJetl 


-  £1°.     lU  I 


Mterforming  a  bine  writing  ink.  Pma.ian  bine  in,  l.nned  rejteUUe.  can  almost  be  dBlected  by  the  a»a 
,»lnbl.  in  ammonia  tartrate.  Strong  acid,,  chlorine. '  'l»"'  without  r™iir.o  to  clami.try,  by  the  bngU 
cjd  the  alkalies  decompow  it.    The  water  contained    h^"^  ^^"^  <■'  }^^  P}'?'"'-    Specif  c«re  should  be 

-       -      ■  ■  -.1.—  .-  prjp»iing  picklea  that  nothing  containt — 

ead.  or  lino  is  used,  ai  Tinegar  boa  a  Ti 


weight  IS  50-5,  aud  one  liira  ofthe?apoi 
25criib,'.     Chlorotcrm  CHCl,  ia  prapartd 

a  thin  paalc  of  Four  part)  ot  chlorida  of 
bitig  powdot)  und  water,  to  which  add  one 
lylie  or  two  of  mpthylio  alcohol.  Plact 
n  in  a  rrtort  rspablB  o[  holding  twioe  tbe 
:"  C,  when  cblorofoi 


a  little 


hot,  d 


l-hB 


I  forming  Ihe  upper  layer  are  poured  off 
,aad  the  ranaiiiing  chloroform  ieigitated 
potaa-ic  cartKinsto,  uhiobabdrar' 
The  reault,  whin  re-di.tilled. 
I  ready  for  nf  e-  aM.  HO '+  4C-0Cti  « 
■  30H,  +  (C-OljO(CiiCl>-.  EtHO  + 
'  SCHCI3  +  20Hj  +  |Ci.0>3O(C.Cl>,.  It 
parid  h>  th"Keinii  iif  np.t«»sie  hrrtrateon 
a.-(y;ijHO+  KHO-CHCIj  +  ilCOKO. 
iced  ly  'h..  action  <■{  chlorine  on  melhylio 
hna— CHjCI  +  2C',  =  2HCI  +  CHCIj. 
laced  by  the  d' CLiuipoaition  of  potaBaie 
^a'-hi  potaa-ic  bydrale,  tbu«  :CC  ,COKO 
COK(>,  +  CHCj  Iican  alao  ba  produced 
ei>eme«tnteor  mi  thjlic  hjdride  and  one 
esubjdriH-  wilb  luar  of  chlorine,  in  tha 
lhii.--JM.H  +  7Cj  =  7HC1  +  CC'i  + 
ritc  CO.  IB  n.crrly  ud'ied  lo  prt^ient  Ciplo- 
lotofurm  i^   a  culo>.r1c«^   limpid,    mobile, 


mS.andoue 

<r.i  of  t<-.B 

i  C.andl 

r  and  alcoh-l  di.scl.0  it  >L 

Wion.     It  die. 

iTtB  reiin- 

f. la.  alkaloid*. 

-,  aalphur,  ca 

iilcbouc,  bromine,  iodina, 

.d-botfirl 

it  burna  with 

Maoky  fl^me 

Lot  doca 

ot  bum  when 

on  the  sntfaoe 

>i  s  lilt  a  U  c 

loold  be  D 

.-erced,  ifpura 

coholio  polaah 

iCOKO  + 

3KC1  +  20H,. 

e.'rsis 

il.     Ctlur 

ne,  in  tha  aun- 

ining  hydrogen  of  ciloro- 

I  decompote  ..      . 

ti  iTuaeian  oius  cannot  be  remoyed  witnoal  oieac- 
iig  np  tha  compoond. 

fNH, 
Uraa  CO(NBi)i  ar    -j  CO    was   originallj   pra- 
I  Uh, 

I  jvLredfrom  nrine  by  concenU-atingit.decantingfrom 
iltpoaited  matter,  adding  an  Fqual  bulk  of  pnri' 
.^Irong  nitric  acid,  when  nitrate  of  urea  ia  formed. 
Then  tha  liquid  la  aeparated  from  the  cryatala,  wbich 
arc  put  in  water,  to  nbich  bario  carbonate  is  added, 
whan  baric  nitrate  is  formed  and  urea  i*  act  free. 
Tbe  mixtare  ot  area  and  nitrate  after  aTaporation  ia 
treated  wilb  boiling  alcohol,  which  dispoUei  only  the 
urea,  which  ia  deposited  on  cooling  in  long  colour- 
leaa  priami.  It  ia  obtained  by  tha  action  ol  nri<ODy; 
chloride  on  dry  ammonoia,  thas  :  COCl,  -f  2NH3  - 
(NH, 
.{CO     -I-  SHO.     It  ia  prepared  by  miiing  aqneons 

(nh, 

■olutiouB  ot  pclaasic  eyanate  and  ammonia  sulphate 
when  pataiBio  antphste  and  ammonic  cyanata  are 
formed.  The  amaoiiic  ejaoate  ia  diafolied  by 
aleohol,  and  nrea  crystaliiBea  out  on  the  coaling  ol 
the  aleohol.  It  ia  alno  pr^ared  by  heating  a  mix- 
ture of  carbonic  ether  (CtHi)/:Oi  and  an  alcoholic 
aolnlion  of  ammonia  to  a  temperature  nf  180°  C.  in  1 

(NH, 
eloaed  tube.     Fiom  tha  formnla     <  CO    it  will  be 

(NHi 
ioen  that  nrea  ia  built  up  on  the  tjpa  ot  two  atoma 
ot  ammonia,  and  is,  ttaBreFore,  placed  among  the 
SBidcB,  being  a  diamine.  TVheo  pare  aad  allowed  to 
crjatalU'C  alowly  it  forma  white  lour-eided  prifma, 
haling  a  etteaked  glirtrnirg  appearance,  but  when 
it  cryatalliaea  rapidly  while  eilkj  niedleaara  Formed. 
Itreaembl'SFaltpetre  in  colour  and  taata.  It  ia  In- 
odorooa  and  deiiqneacint.  It  ia  Tsry  aolnhtn  in  I 
nattr  and  aleohol,  and  tparingly  in  ether.  When  I 
heated  in  a  tube  it  iadecoin  posed,  etolcinifammonia- 
aolntion  will  keipfora  longtime  in  distilled 


)iaweiful  effect  upon   thcae  metala,  ai  .... 

iinenee  of  sach  some  of  our  large  wkolaaala  inehla 
merchants  hare  had  conatructed  boiling  Yats,  Ac., 
Hitb  platinDm  coIIb,  heated  by  ateant,  so  aa  to  BToid 
metallic  contamination. 

For  tha  detection  ot  copper  tba  following  simple 
riLcthod  will  be  found  nsefnl,  aa  it  can  ba  eaeily  ap> 
llied:  Fonrintoa  wine-gtaas  a  amall  quantity  of  tha 
'inegar,  and  place  in  it  n  bright  ateel  needle;  in  tbe 
I'lnrte  at  a  few  faoura  the  needle  will  become  eooted 
v.ith  a  bright  coating  of  metallic  copper.  Another- 
[T.ethod  is  to  decolonriee  the  tin^ir  with  animal 
I  liarooal,  and  apply  a  little  ammonia,  when,  K 
i-^pper  ia  present,  a  bright  bloa  colour  will  be  pro- 
daoed-  Alao  by  the  addition  of  eome  ferrooysDidaof 
jittath  a  red dieh  brown  preclpitaie  will  ba  prodnoed. 
I'ot  a  better  method  U  to  inelnerate  eome  of  tha 
licklea  in  a  porcelain  crucible  (ihe  sah  ehonld  be  of  a 
IT reyiih- white  oolonr  1  if  it  ia  oF  a  pinkiah  colour  tt  is 
nearly  sore  tn  eoutain  copper),  and  a  few  drops  of 
ntrioacid  added,  and  after  atanding  soma  una  a 
li:tta  distilled  water  added,  and  teetid  with  ammonia 
or  ferrooyanide  of  pota>h,  or  the  copper  night  be- 
il'poaited  upona  atrip  of  platinnm  foil  by  the  balluij 
proce<a,  and  weigbed  as  metallic  copper. 

For  lead,  tipon  the  addition  of  cfaromate  *t  potash 
ubHght  yellow  precipitale  of  (PLCiO.>ia  tormid ; 
<f  another  portion  a  little  I'nlpbuiic  acid  ahould  b» 
ii'Ided,  when  a  white  prrcipitato  will  be  produoad. 
Iodide  of  potath  prodoeea  a  bright  yellow  preei|^ 
'■'"'     "i;! droanl|A>uat  ef 


late-     If  sine  is  preaent  a  little  hudroau 
ammonia  will  produce  a  white  precipitate. 


jUbort  Rmltlk 


BINOCDXAB     PBBFOBMANClt     WITH 
WBKHAM      FBIBH       AND      HIOHBR 
POWKBJ  THASr  DBVAI.. 
Ll-"3f']— It  is  commonly  stated   that  it  !«  not 

..    ._   r-r—       It  melt t  at  hpn<iaible  to  ntilife  the  ordinary  binoouUr  mioroscopa 

and  at    a    higher    temperature    it    yields    with  higher  powers  than  Iha  lin,,  and  not  with  a 

ammonia  eyanate,  and  carbonate.     When  |  Jin- ot  greater  angle  than  40°.     Indeed,  I  know  some 

paaaed  into  an  aqneoaa   (otutlon  oF  urea  '  r'rsctioal  mtcroeeopiats  who  p'ooe  ita  performanea 

hydrochlone  acid,  nitrogen,  and  carbonio  anhydride  I  lover  than  that,  and  deny  ita  aenica  beyond  a  ^. 

*       •    ..   .  iqueouB  aalution  ot  urea,     I  ean  use  well,  without   an*  >w^«N  kv^a».«»..'w 

I  -  ■"  ■      -"—    .1       -      '•  -    -''-'\v™'»N««."a*£«n 


«*t  paper. 


a  of  atnii 


3a  or  urea,     1  can  nae  won,  wiinout   ma^  %^r^x^\ 

„. .  ^ -Jd,  oobfing   -1  10HnjI«C,\tw»\K>41'«v»^i^v™'»'*««-''^™»i 

allowed  to  aland,  deposita  nitrate  ot  nrea  In  »oa\3\TiDaft«  V\(iec.»«y«aSw4\w.'«l.^™''''>'*^^r™; 
oO'Btalj.    By  inbstitotitig  oulio  amd  Iw  iateis.\\iiAh  tit(ff«BC»\»ni  ■w«\\VSiTaiOTi»!«.4 
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ronnmon  flrat  elan.  Bnt  loTObiMt  now  i>  to  itao* 
tbit  with  the  ardicair  WaD^am  priim  it  u  eav  t« 
DM  rUhrr  ■  lin.  or  a  [in.,  witli  %  ftsld  u  well  lighted 
M  with  ths  iocb.  I  ni  led  to  thii  aoDolauon  before 
•ctuallf  leeing  it  done,  bj  obwrring  that  Ming  a 
WabateTCond«iii(Tleoiild,int!i  tho ordinary  mirrar, 
get  «tb«r  field  well  illnmioated,  bnt  Dot  both  at 
osoe.  Now,  by  plieiag  two  mirror*  nnderaaatb  and 
bringiog  the  faco  ot  ooadeneer  clme  Dp  to  elide,  I 
waa  Mon  able  with  Tery  little  manipDialion  to  lisht 
both  fields  eaDally  and  well-  Thii  wae  with  a  ^iii. 
At  ler.  EaTiog  aubetitated  a  OandUcfa  |th,  I  found 
tbeiame  reealti,  enept  that  looking  at  each  Geld 
Mpantelj,  a  ilight  ehade  wee  Tisibls  on  the  extreme 
right  ot  one  field  sod  ritreme  left  ot  the  other. 
Bnt  I  think  tbe  bnt  rmnlt  ii  obtained  with  a  p am- 
bsla.  BnngipgtbefaoDBaa  high  up  ai  |>ouible,  I 
lolt  eren  theeudeat  the  edges.    The  definition  with 


)ai  i>  perl 
11  ot  illon 


iDmination,  but  the  n 


with 


ie  relief  obtained  with  i 


takeable.  Let  other  mioroaDopieal  eorreepondeati 
tortineand  report  prognae-  I  hftTa  no  doobt  if  Hr. 
WeDbam  will  bring  hi>  ikiU  and  knowledge  to  bear 
OB  thia  point,  b«  will  soon  arrange  a  ooodenaer  to 

EWe  ateD  better  reanlli  than  I  haT«  yet  obtunad. 
a  tact.  I  hare  to  eiperimnit  further  nyaelt,  but 
mainwhile,  I  place  on  record  the  fact  that  the 
Wenbam  priem  la  qnite  eqnal  to  afereoeeopic  binoen- 
lar  performance  with  a  wide-angled  ith,  and  I  con- 
fidently belier*  with  a  M6th  alH>.  TbielthslUake 
an  farly  opportnnity  ot  triins.  I  dare  >«t  lome 
will  feel  diiappoinled  tbat  t 
itb  ta  not  eiaetl;  like  that 
tbisii  not  to  be  expected,  linoe  the  foci  of  ench  wide- 
angled  leneei  oewaiarily  lie  itriclly  in  one  exlnmelr 
■hallow  plane,  and  no  definition  is  to  be  got  in  any 
otberthan  the  eiaot  foc»l  point,  bnt  it  ia  eaty  to 
•ee  that  pUnei  lie  one  abore  another,  with  the 
biooonlar  effeet  obtained  ;  and  equally  aaiy  to  see 
wUob  !«  the  higher  ot  the  two  or  more  planea  u  it 
may  be-  I  haTa  not  yet  had  an  opportnnity  of  try- 
log  more  tkao  my  own  inetniment,  bat  I  csnoot 
Unnk  there  ii  any  epeoiality  abont  it,  and  expeet  any 
•tber  will  work  equally  well.  To  tboee  who  only 
TOO  a  Dicroaeopo  tor  ahow,  and  who  already  pO*ie» 
what  I  TTgard  ai  a  deoeptin  and  uniatiifaotOTy  part 
of  the  inatrement— the  second  tnbe— thia  aid  to 
oatng  bigh  powers  will  be  a  real  addition,  tmt  I 
not  refxtmmend  any  one  to  go  '     ""' 


trightened  at  the  namber  ot  linei  and  spaces  P  I ' 
baTS  neier  seen  it  mentjoned  is  booka,  nor  yet  in 
oonTetsatiOD.  Tha  dotiea  of  a  paymaater  might  hare  ; 
tangbt  them  to  doable  the  etaTo.  The  paymuter 
oan  get  on  aa  lon^  as  he  bas  plenty  of  email  coin  i  | 
'-1  can  pay  a  ehillisg  with  48  fartbings,  or  a  poand  i 
ilh  960,  bnt  he  cannot  break  a  lilTer  ahiltiDg  into  i 
)  pieoei,  nor  a  poond  into  960  parte.  Now,  it  don 
..it  in  reality  take  donble  the  nnmber  ot  lino  to 
donble  the  state ;  !eai  will  do  ae  will  bo  aeen- 

method  there  are  six  linea  and  aii  spaces 
whieh  make  twelve,  so  that  we  ban  now  a  place  for  i 
eTecy  iDterral  in  mnsio,  and  we  require  neither 
sharps  nor  flata.  The  old  notation  has  another 
lefect  besidea  abarpa  and  flats — namely,  it  bai  ao 
niie-ilonee,  if  we  may  so  apeak,  along  tha  road  of 
abaplnte  pitch. 

inomer  has  hta  oonstellationa,  the 
...  -lie  linee  of  latitude  and  longitude,  the 
of  patlemi  on  deeign  paper  baa  his  broad 
lines,  that  he  may  know  how  many  email  iqnaree 
ing,  bnt  the  mniieian  baa  only  a 
asiembly  ot  small  Uaet  from  top  to 
bottoB  ;  beHdet,  the  eame  letter  whicb  is  on  a  line  in 
9ne  ootafe  will  be  on  a  apace  in  the  nait 
re,  which  onght  not  to  be.  In  the  new  notation 
.  ..  J  ii  a  broad  line  for  erery  oolaTa,  and  there  arc 
only  fife  amall  lines  between  the  broad  linea  \  so 
that  it  is  nearly  as  eaay  to  learn  and  remember  firf- 
linea  in  the  new  as  fire  linea  in  the  old  notation. 


JSESf 


......  .*"? 

utatt  than  I  woold  hare  done  so  before.  If  stndy  ~ 
ihtir  end,  I  say  stick  to  tbe  simple  inatmment,  at 
■pand  joor  money  on  first-claaa  objeetiraa  and  eye- 
inecei.  If  money  anperaboandi,  aiid  show  '~  "" 
object,  go  in  for  milled  heads,  and  eoudenset  . 
donble  barrels,  and  the  rest  of  the  ahow-  I  wHt 
for  otliers  to  report   on   thatr   snceeaa   with   the 


linss  and  spaces  on  whieh  to  write  a  piece  ot 
Dado  a  great  miatakfl.  Tha;  represented  the  a 
of  mosio,  but  not  the  intervale  of  mueie,  and  U 
these    interrale   properly  reprfaeuted   baa  pnisled 


first  at 


rritten. 


ta  pnisl< 
s  that  tl 


Also,  this  wilt  be  tme  for  any  aaob  nombei 
terms  of  any  arithmetical  progrtaaion. 

Lata,  a  +  d,  ii-l-2iI..-<i-t-n-l<J(l 
6rithmwtiral  pregreaaion,  and  let  a,  a  -h  I,  a 
(I  +  n  —  1  (t)  be  a  aeries  of  conseeatire  no 
which  may  be  denoted  aa  A  Ai  A,  ....  An 
Tben  by  (-)  tbe  nomben  (r)  or  ()J  nay  be  1 
into  fignra    aqnaraa ;    (fi)    may    also    be_; 


-  1,  A,  - 


1.  A,  -f  2  d  - 


ie.  (■),  and  the  snm  of  any  ot  these  will  be  J 


Jo  thia  in  the  case  ot  both  A^  A^  &fl.,  i 
by  (a),  each  bmog  terms  ot  a  aoriea  < 
inmbera,  and  their  anm  amonnting  in 
a  constant  quantity. 


credit  tor 


natural 

"^" 

—  Faliarp 

Dabarp 

C.harp 

nulnral 

B 

aalnrsl 

A 

n.W«l 

G 

aquare"  jiran  in  yonr  last  number  by  B.  Milac 
(1437S),  fwonM  remark  that  faaring  when  a  boj- 
plactd  the  first  9  digits  in  aimllar  order,  I  wat 
indnced  to  attanipt  the  same  tor  25— thia  being  the 
neit  iqaare  of  an  odd  nnmber — and  baring  ano- 
oeeded  in  doing  this,  I  disoeTFFed  a  key  to  tbe 
arrargement  wbioh  applies  to  the"  Ggoreaqnarei" 
at  all  numbers,  so  far  as  I  haie  tested  it.  And  as  I 
have  done  this  for  saTaral  hundred  conaeoutiee 
nnmbers,  it  is  probable  tbat  the  arrangement  i> 
praotieable  tor  any  number  o[  coniecntiTe  numbers- 
anch  nnmber  beteg  the  aqnareof  an  odd  number— 
auohaB9,25,49,BI,121,  Ae- 

Haringbeenso  far  succeeitui,  I  was  oarioaa  to 
know  wheUiertherewaa  more  than  one  snob  arrange- 
ment, and  poialed  oat  a  second.    I  g)Te  thsm  both  ; 


I. 


II. 


8    15 


Eierj  piaoe  ot  mnaie  is  mads  from  ssren  aonnds  -, 
these  ssTSD  aounda  are  of  two  kinda  ;  fire  ar«  oalled 
vbole  tones,  the  other  two  are  half  tones  orna ; 
■aai-tones.  The  fire  whole  tones  can  each  be 
diTided  into  two  parte,  making  tan,  and  tbe  two 
nataral  aami-tones  added  to  ten  make  twe tie  ;  aof"' 
there  are  twelre  aounda,  and  twalTo  interrali 
mnaie,  wbioh  mnat  be  represented  on  tbe  stat 

linss  and  apaeea,  and  yet  there  are  only  seren 

soonda  from  which  all  tunes  are  composed  ;  and  how 
to  make  the  aamber  twelve,  which  ia  eran,  and  the 
anmbar  saran,  which  is  odd,  fit  into  one  another,  ia 
the  difficulty,  and  till  Onen  this  difficulty  ia  onr- 
oomewe  wiilaerer  baraa  simple,  nataral,  soiantifiD, 
pietorial,  and  oomprehensiTe  notation. 

Tbe  priodpal  difficulty  in  the  performanos  of 
•aiisio,  either  rocal  or  inttnunental,  is  in  measnring 
the  distimoe  in  pitch  from  one  sound  to  another,  and 
the  more  correctly  thaaa  diatancea  are  repreaeuted 
on  tbe  muaie-sheet,  so  mueh  better  will  be  the  per- 
(onDsnoe  at  the  mnsic.  The  distance  in  pitch  from 
one  whole  tone  to  one  of  the  natural  semi-tonea,  is 
only  about  kalt  Ibe  dislanoa  that  ther«  is  from  one 
whole  tone  to  another  whole  tone ;  but  tbe  old  nota- 
tion represents  all  the  diatancea  as  eqnal.  Con- 
aequeatly  aomething  bad  to  be  done  to  oorrect  thia 
false  representation.  Thfy  introduced  charsaters 
oalled  slurps  and  data ;  tbe  flat  was  to  lower  a  whole 
interral  into  the  aiae  of  a  half  Intfrral,  and  a  sharp 
was  to  atretcb  out  a  hall  iuterral  into  tbe  sise  ot  a 
whole  interval.  In  the  staff  of  fire  lines  and  fonr 
spaoaa  a  line  stands  for  a  whole  tone,  and  a  space 
for  a  whole  tone — a  line  and  apace  tor  two  wnole 

Did  tbcy  narer  tbiok  of  doabling  the  namber  of 
lines  and  spaeea,  making  a  line  to  be  only  half  a 
tone,  and  a  space  to  he  only  half  a  tone,  a  lii 
space  to  be  a  fnll  toaeF  and  then  th^  wontd  have 
Men  on  tbe  fair  road  to  a  oorrect  notaliMi-  I>id 
the  idea  never  enter  into  thair  haada,  or  wen  tbej 


3  2*  1  2a  15  ...  17 

EO  8  7  U  18  ...  23  o  J  14 

21  17  13  9  5  ...  4  G  13  20 

10  12  19  18  6  ...  10  12  19  SI 

11  4  25  3  23  ...  11  18  25  2 


3  16  9  22  15 

20  8  21  14  2 

7  25  13  1  19 

24  12  5  18  6 

11  4  17  10  23 

In  each  ot  these  three  figure  aqoarei,  the  aum  ot  tlie 
ibera  in  eaeb  line,  whether  boniontat,  vertical, 
Itagonal,  amounta  to  65.  There  ii,  I  think,  only 
snch  arrangement  for  the  firat  nine  figures,  vii. : 


liRlt. 


.  therefore,  probable  that  for  higher  nnnibna 
there  ia  an  inereaaed  variety  ot  possible  figure  squares 
Mr.  Mil«'  method  would  no  doobt  apply  to  other 
numbers,  thoogh  it  is  different  to  my  key.  It  does 
so  for  the  first  9  digits. 

Aaauming  an  ursngoment  to  be  possible  for  all 
conaeentiTfl  numbsn  commencing  with  nnity,  and 
which  are  in  number  ten  aqnarea  ot  an  odd  namber, 
it  follows  tbat  it  is  also  poaeible  tor  any  (Qch  number 
of  ooDfecntive  digits  not  commenoing  with  unity ; 
lor  iF  a  4-  1,  a  +  2,  a  +  3,  Ac.,  represent  socb 
nomben,  it  is  dear  that— tor  instance,  in  the  cass  of 
25  terms— these  nnmbers  oan  be  arranged  in  a  Sgure 
square,  tbs  mm  of  eaeb  line  will  amonnt  to  5  a  +  65, 
•Bd  Ihrt  thi  MM  wUl  iMMrallr  bold  good  (-). 


blocks,  judging  from  U»  description  he  \ 

the  process  in  a  previoua  paper  ;  bnt  I  think 
not  onderatand  all  tbat  can  be  done  with  gel 
his  letter  of  May  17th.  He  auggnaU  '' 
lithographer  must  undergo  an  apprentices  hi] 
he  can  print  from  gelatine  surfaoet."  I  iod 
herewith  a  print  from  a  gelatine  snrfacs,  4 
and  with  it  a  letter  which  diitinotly  stataa 
ia  only  the  Sad  time  of  attempting  to  print 
gelatine  anrfaca,  and  I  shall  be  glad  if  thi 
will  say  if  it  baa  tbe  evidence  of  prentice 
abont  it.  [No.]  In  a  previoua  letter  Mr.  NuU 
a  oompanson  of  the  difScultJes  of  printing 
gelatine  snrlaoe  and  from  lino.  No  penoa  i 
a  master  of  both  proessses  would  tbink  of 
gelatine  surface  for  tbs  reproduction  of  line  ( 
anob  aa  sine  or  etone  will  carry,  except  for  a 
number  o(  copies.  Bnt  the  points  where 
has  a  value  ia  that  a  printing  Borfaoa  can 
dnoed  without  either  the  costly  aad  oam1 
.pparatna  required  to  print  from  lino  or  at 
a  consequence  ot  the  elastic  obarscter  of  t 
the  pressare  required  to  print  is  not  one-l 
either.  It  ia  also  a  much  more  simple  pn 
produce  the  anrfaoei  Tbo  gelatine  surfsce  * 
gnatar  delivery  than  stone  or  sine.  It  will  a 
ride  aoT  nnmber  of  transfers,  so  that  it  | 
both  lor  a  small  number  of  OOpies  at  m 
trouble  and  eost,  and  for  good  qoality  wh 
imberi  are  wanted.  A.  Fomp 

Divnra  at  obhat  dbpthe 

[14443.] — It  is  a  gnMt  impediment  to  so' 
operations,  snob  aa  ruling  annVen  vessels 
lovering  salvage  from  aabmer^ed  irreoka,  ' 
iny  depth  exceeding  40ft.,  the  diven  teal  s 
.noonTenieoca  from  the  pressure  ot  tbe  wat 
they   cannot   remain  under  for  more  tba 

anrfaeo  is  uaed,  tbs  air  breathed  by  tbe  dive 
iected  to  a  preatnre  due  to  tha  column  i 
above  bim  ;  and,  if  this  is  avoided  by  tbe  i 
retnm  pipe  to  the  surface,  then  at  a  depth 
be  will  have  to  conteud  with  a  pressure  ot 
ton  on  hia  cheat,  uDbalanoed  by  any  oomp- 
effeot  of  oompreased  air  inside.  Tbia  ia 
obviated  only  b^  inolosing  the  whole  body  in 
water-tight  casing  of  metal,  which  thoold  fit 
and  would  tbua  reliove  the  chest,  abdon 
head  from  all  external  pressure  by  the  wati 
Umba  woold  be  covered  with  the  ordinary  c 
indiarubbcr  olotb,  whsie  joinings  with  tb 
would  be  made  caietully  water-tight.  The 
of  the  water  upon  the  limba  would  be  of  i 
queace.wbiletbaoaae,  which  need  not  be  lari 
the  body  ot  tbe  diver  by  more  than  one 
round ,  would  in  no  way  interfere  with  the 
of  tbe  workman' a  arms.  This  additiof 
greatly  extend  onr  power  of  submarine  aip 
and  tbsre  are  really  no  difficulties  in  tbe  wi 
adoption.  Ijoisti  CU 

THB  "  ALL  DNGLAND  "  BICT( 
CHANK. 

[14M1.']— As  the  inventor  of  the  "  All  E' 
bicyda  crank  I  must  b?g  a  smsll  epaoe  in  ye 
to  reply  to  the  remarks  of  "  66in.  Superb 
14369,  p.  268).  "  S6in.  Suparb  "  sajaoCtb 
it  "doesn't  work  easily,  and  when  down  ia 

It  is  uufortunate  that  a  pair  not  woikL 
ahould  have  been  tent  out,  as  the  tiialt  a 
ta  inly  i  a  not  in  the  principle.  This  is  ,1it  sMt 
from  "56in.  Saperb'a "  own  atn^taMat, 
mechaninal  action  for  lengthenir'ji  tt*  i 
lentically  the  aame  as  for  atiort^'*5Bg  i  !■ 

"""""""' ?/i3&* 


x^'*^ 
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it  ridar  to  tr;  tbam  (uj,  for  a  waak  or  twa, 
r  Ml  l«ttt  one  rairlj  long  too  aver  *  bill; 
od  tbat  hia  report  <a  pnbliihtd  in  tba 
[  UlCHANic.  Mum.  Baalt  Bm,,  Tomr 
1,  LirFTpool,  will  Mad  the  cranki,  Bndpky 
iM*-  T)iB7  will  alui,  iF  ■njtbitig  ia  lbs 
ith  "56iii.  3iip«Tb'«  "  cnnks,  h>*a  tbam 
free  of  etuirgH.  'Wlltnd  8<  Boolt. 

lonot  nmlwtake  to  k«t  in  tbe  matter,  bnt 
'  56iD.  Sapsrb"  or  Mr.  Btrifflgr  Di»  dkra 
thciDMlTw  cf  Mr.  Boalt'i  offar.  Sbonld 
D,  w«  will  pnbliab  tbe  renlt.— Ed.J 

Ta&H'WATa  IN  TOWNB. 
1 — Thocoh  tramwijB  in  ■treota  ara  o( 
ilio  conTaniance.  they  ara  far  from  an  nn- 
nrntagB,  obieflj  beanie  of  two  eiili.  Tba 
nTidad  for  tbe  gaidiiiK  rim  on  tba  ohcali' 
II;  wsds  enough  ta  admit  al-o  tba  rima  of 
□w  whaela  of  giga,  and  of  lomfl  othar 
and  tba  oarriagea  or  trams  cannot  Iraia  Ihe 
tbink  botb  of  tbeae  incoDTonianoea  might 
d.  There  eaii  be  no  objection  to  tbe^rooraj 
;  jnat  wider  tbaa  tbe  gaiding  rim,  to  nar- 

na  wfafel  ean  enter  them.  It  the  rim 
«  filed  npoa  a  gaMiag  wbeel,  and  held  to 
}n  bj  ■piings.  which  would  allow  ot>  iliiibt 
.otioD,  and  it  tba  rim  were  ao  fixed  tba 
rb«el  coald  be  raised  whanaTar  the  drirer 
leare  the  tram,  and  dropped  again  into  tba 
hen  he  wiihpd  to  rrjoin  it. 
•t  pe™iTa  the  neeeaBil;  for  a  grooTa  to  gaide 
for,  if  two  wheels  with  rims  wwa  prorided, 
Dg  againtt  tbe  near,  tbe  othrr  against  tbe 
he  carriage  would  bo  kept  from  deviating 

the  right  or  the  Itft.     All  tbat  wonid  be 


wide  liatween  aach  rail  and  the 

■dditioD  to  getting  rid  ot  wide  grooTO,  the 

a  made  abont  Sin.  wide,  lo  ai  to  admit  anj 

bosa  wheels  aro  not  leii  than  l}ft.,  or  mora 

apart,  and  if  tbe  ruts  wire  grooral  aaro.*i, 
it  hones  ilippieg  that  tread  on  them,  tbara 

little  to  complain  of.  PhUo. 

imw    TElHPItBEB    aCAIM. 
.] — The  man;  lettera  tbat  have  appeared  in 
.lEH  HEdLiNic  on  the  oonstmetiOD  of  the 
>calr,  and  tbe  mutnal  relalioni  of  the  aotei 
bare  set  ma  thinking,  and  tba  molt  bai 

diacDTcr^  of  what  I  helisra  to  be  a  new 


ALBIBT    HAI.Z.    OBOAIT. 

[14U7.]~TBBfoUowiDg  iithe  geneni  spaoifiea- 
tioi  of  Uiia  inatraaient.  There  ara  111  BOondiDg 
atopt  diatribattd  aa  under  : — 


ITitl 


",  lert. 


2  Tiola  da  gamba,  8ft. 

3  Duleiana,  Stt. 

4  Lieblieh  Oedaet,  Stt. 

5  Open  Diapaaen.  Btt- 

6  VoiAnBalica.srt, 

7  Hir.  Piincrpal,  4ft. 
S  Gi)mBhorn,4rt. 

9  Lieblicb  FlOte,  4ft. 
10  Celesliana,  4lt. 
All  tbe  I 


11  Ftagaolft.  art. 

ia  Harmonic  Pieoo1o,3(t. 

ISSaperoct.  (tSth),  2It. 


.to.lflrt 


14  K 

15  CornodiBu>e 
le  Clarionet,  Stt. 

17  CorAnglaia.Stt. 

18  Uhoa.  art. 

~    ~     iD..je*8:t 


a  Clario 


.11, 


t,  and  17  form  Uw  "  Echo"  i 


netal-: 


,  3,6,  B, 


tbi 


Bcale,    IQ   wbicli  tbe    4tb    and    Sth  hai 

inoiber  of  nbrationa  aa  in 
ale;  and  tbe  Srd  is  a  eleaer  approai' 
tbe  3rd  ot  tbe  ordinaiy  tempered  a 


rre  not«a— tbe  5th,  4tb,  and  3rd — beiag 
important  in  the  aeala,  I  reckon  it  bnt  a 
;ter  that  the  Snd,  6tb,  and  7th  bare  wan- 
rtber  awa;  than  tn  tbe  tempered  acale, 
>  at  the;  eeem  to  me  to  baie  taken  a  atep 
;ht  direction— the  2nd  being  flattened,  and, 
.  haTtng  more  tandenej  to  desoend.  which, 
be  5tb  of  tbe  dominant,  I  consider  is  appro- 
ther  than  otheririia  ;  and  the  6th  and  7th 
irjiened,  have  a  grrater  ttndene;  loaaeand, 
I  the;  are  the  major  3rds  of  the  auhdominant 
naot  leapeotivel;,  I  consider  no  advantage, 
imber  of  Tibrations  corresponding  to  the 
notes  ara  giren  below.  I  bare  gifen  tbe 
rtions,  thereh;  making  tbe  scale  look  rolhar 
affair  ;  but,  aa  oill  be  aeen,  the;  are  var; 

practice  ma;  be  anbatitnted. 


311)      3BI      4361      480 


n    322:     3M;     3831     423!      183      512 


nftmction.  There  are  12  iemitonas 
I  haa  256  vibrations  in  a  aaoond.  Let 
more  )  D  i  +  .^  more  than  C  sharp  ; 


i  +  ±|  moreth»nD;E,i  + 
larp,  and  ao  on.    Than  x  +  x  * 

.  .  +  I  +  1?-?  =  256,  tbe  diflarenca  be-  ' 
la  I 

apper  and  lower  C'». 
,  there  is  nothiug  new  nnder  tbe  auDt  and  ! 

Bood-aatarrd  friend  £nd4  this  acale  boa  i 
1  before,  wtU  and  good  ;  bnt  it  is  new  to  r 

'  oC  poaticript,  I  will  mention  that  I  desire 
ict  a  pitch-pipe,  and  an;  informatioo  oill 
a  partionUr  I  aball  be  glad  to  know  whether 
Maa  aboold  ba  reckoned  to  the  centre  or 
^id  of  the  holes,  or  how  othernisa  ;  alio 
n  the  bolM  abonld  hava  the  aame  liae. 
Oaf: 


35  8- 

1  Flnte  ooniqae,  lert. 

2  Contra  Oamba,  16tt. 

3  Violone,  16ft. 

4  Bourdon,  ICrt. 

5  Open  Diapuon,  BFt. 

6  OpanDiapaaon.grt. 

7  Viola  da  Qamba,  Bfl. 

8  Claribe],  Sft. 

9  l^nte  harmoniqne,  8tt 

10  Flute  h  pavilloo,  8[t. 

11  Quint,  ett. 

12  FJote  octariante  har- 
Tbe  haiM*  of  tbe  Banrdon 
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13  Viola,  4rt. 

14  Prinoipal,  4rt. 

15  QiiiQtecctBviaDle,3ft. 

16  Harmonio  piccolo,  21 1 

17  Snptr  ootava,  2ft. 
IB  Furniture,  5  ranka. 
19  Mixture.  5  ranka. 
3D  Contra  PoaiDDe,  left. 

21  Poianne,  8Ft. 

22  Har.  Tramp.,ieABrt 

23  Tromha,  8ft. 

24  Har.  Clarion,  B  ft  irt. 
2i  Clarion,  4tt. 
and  Claribal  onl;  are  of 

so.,  61   MOTBB, 


and  combine  all  the  other  a_._ _    .     .. 

mya.  The  pneumatic  action  ia  used  thronghon 
The  patent  atmofpheric  oontrliance  for  actuating 
tbe  Bwell,  indqMDdantl;  of  the  iweU  pedal  ia  also 

The  wind  ia  aapplird  br  6  pairs  of  ballowa  and  9 
hlotiog  cjlinderi.  The  bellowa  ore  placed  three 
above  and  three  below  a  threetbrow  crank  shaft 
driven  bv  a  13  h.-p.  ateam-engine  b;  John  Penn  and 
9on,  This  engine  ii  boriioatal,  direct- acting,  with 
tivo  7in.  ejlindera.  S2in.  etroke,  having  a  throttle 
valve  connected  with  (he  receivers  placed  over  the 
Feeders,  b;  mwos  of  which  the  apead  ot  the  engine 


three  upper  feeder*  anppi;  air  at  6oi.  par  ai 

iooh  above  atmospheric  preaaare — the  three  lowar 
on'e  at  60s-  per  aquare  inch  below. 

Tbe  blowing  oylinders  are  24in.  diameter,  Stt. 
stroke,  and  are  driven  b;  a  13  b.-p.  beam  engine, 
having  2  throttle  valves  also  connected  with  tbe 
vacuum  and  preasara  reoeivera,  so  that  when  On*  it 
redneed  in  presanrtln  l^tb.  per  sq.  In.  biloiv  atmo- 
■phere,  tba  othar  is  filled  at  l^lb.  per  aq.  in.  above 

The  retervoira  annpl;ing  tba  pipea  Tield  in'eaaniaa 
varving  from  3  to  30  incbai. 

Tbe  atopB  are  opened  and  abut  bj  the  pnanmatio 
action,  the  movement  to  the  padat  organ  being  alao 
governed  b;  tbe  tabular  atmoapherie  a;Btam,  tbda 
dlppanaing  with  traclcera. 

Tbe  inlamal  metal  plpea  are  mada  of  >  tin  aod 
;  soft  lead  ;  front  pipea  of  tin,  90,  and  lead,  10,  in 
100  parte;  tlie  total  nambar  being  nearl;  8,000. 
from  the  tiia  of  a  straw  to  32Ft-  C,  whioh  wi ighs 


1  DaablaDiapaaon,16ft 

2  Bonrdoo,  16ft. 

3  Silcional,  Sft. 

4  Upon  Dianason,  Sft. 

5  Viola  da  aaDiba,Bri. 

6  Flute  jLcbiminJaa.Sft 

7  Claribal  FJnte,  8It. 

8  Quint,  ert. 

a  HToionicFlate,4tt. 
18  Tiohi,  4tt. 

11  Principal,  4rt. 

12  Quintoo:taviante,3tt 

13  SupeFoetave,  2ft, 
Tbe  bassea  of  Bonidon  and  Claribal  Flnta  onl;  ot 


14  Harmonic  Fiooolo,  2ft 

15  Seiqnialtera,  5  ranks. 

16  Hixtnre.  5  rankt. 

17  Contra  Posanne.  16Ib 

18  Contra  Oboe,  16ft. 
18  Bar;ton,  IBtt. 

20  Voix  Hnmaina,  8It 
2t  Oboe.  Sit 

22  Cornopean,  BFL 

23  Tuba  Major,  8tt 

24  Toba,  4rt 

25  Clarion,  4 


aands,  aamplss  ot  tbe  strata  found  at  t 
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1  Contra  Beta,  lett 

2  Flute  k  pavilion,  8fl. 

3  ViDlad'Amnre,  Btt. 

4  Hsroionio  Flul*,  Btt. 

5  Claribal  Flute.  Bfl. 

6  Veil  cflaala,  8ft. 

7  Flnta  traversiira,  4ft- 

8  Concert  Flute,  4ft. 

9  Hirmonic  pieoolo,2tl. 
10  C;mbale, 


14  F 


i.BtL 


n.art 


11,12,13.  14,  and  17  a 
box. 

1  Dooble  open   Diapa- 

■on.wood,  39tt 

2  Donbia  Op-n   Diapa- 

son, metal.  32tt. 

3  Contra  Violone,  metal, 


15  Ophicleide,  8Ft. 

16  Tronbone,  8tt. 

17  Oboe,  Bft. 

IB  Bombardon,  16:i. 

19  Tuba  Mirauilis.  Sft. 

20  Tuba  ClarioD,  4tt 


33ft. 

4  Open  Diapason,  wood, 

IStk 

5  Open   Diapaaon,  me. 

tal,  16ft 

6  BoDrdon,  wood,  16ft. 

7  Tiolone,  metal,  16ft. 

8  Ot.Quiat,metal,12tt. 

9  Violonoello,  metal,  8ft 
10  Octave,  wood,  Btt. 


1  Solo   anb    octave   (on 

I  itielf). 

j  2  Solo  aapar  octave  (on 
itaelF). 

3  9well  enb  octave   (en 
itself). 

4  Swell  aupar  octave  (on 


13  Furniture.  5  ranka. 
It  Mixture,  3  ranka. 

15  Contra  Ptuanne,  wood 

32ft. 

16  Contra  Fagotto,  wood, 

lert. 

17  Bombarda,  metal,  16ft 
IB  Ophieleide,  >aod,  16ft 

19  Tromboae, metal, 16tt 

20  Fagotto,  wood,  Bft. 

21  Clarion,  metal,  8ft. 


in  Sirell  to  Qraat 

inChoirtoaraat 

8  Swell  to  Cboir. 

9  Solo  to  Choir. 

10  Solo  to  Pi-da's. 

11  Sivell  to  Pedala. 

12  Great  to  Pedala. 

13  Choir  to  Pedala. 

14  Sfonando. 


Tha  'Wall  at  Oroaaneea At  a  reoant  meetiog 

of  tbe  Metropolitan  Board  of  Worka,  the  fiaanoe 
committee  praaentad  a  report  of  the  prooaadinga  of 
tbe  Board  for  the  ;aar  ended  on  tha  31at  of  D«««n- 
bar,  1877.  After  anameraling  tha  variont  Acta 
nnder  whieh  powera  to  tha  Board  are  givaa,  it  re- 
ferrad  to  tha  large  qianti^  of  water  required  tor 
the  pnmping  station  at  Croaaness,  amonnting  on  tha 
average  to  866,500  gallona  a  da;,  and  tbe  attempts 
which  had  been  made  to  obtain  water  from  beneath 
theanrfaoab;  alnking  a  wall.  In  Jot;  last  theoon- 
tra«t  depth  of  the  bore-bole  having  bcon  exceeded 
soma  few  feat  without  reaching  Uie  kiwer  green- 

to  Mr. 

11  viBuiu«;  at  Oxford,  and  Mr. 

Ethridga,  F,R  S.,  for  their  apiaion  aa  to  the  proba- 
Hlit;  OF  otherwiae  of  eithar  water  or  ooal  being 
f  onnd  b;  pnranlDg  tha  baring  fnrther.  Mr.  Preat- 
wioh  was  of  opliuoB  that  tha  old  red  aandstone  had 
bean  reached,  and  that,  tharafoie,  there  waa  no  pn>- 
babilit;  of  tba  Board'e  eftorta  being  sooeaasfnl ;  Hr. 
Ethridge,  on  the  oontcar;,  oonaidered  that  the 
samples  had  been  washed  down  from  the  upper  part 
ot  the  boring,  and  that  no  certain  opinion  oonid 
then  be  formed  as  to  tha  exiatenoe  of  coal,  but  ha 
thonght  no  water  would  ba  obtained.  In  tbe  olr. 
camsUncea  tbe  Board  thought  it  right  to  oontinno 
tbe  baring  to  a  depth  of  25tt.  fnrther,  and  b;  tho 
end  of  the  ;aar  the  bore-hele  had  reached  a  depth  ot 
1,060ft.  from  the  sarfaos,  bat  still,  nnfortnnatelj, 
without  an;  aatiafaator;  result.  It  wai  weU,  how* 
ever,  tbat  no  wa;  of  obtuoing  a  aappl;  of  aoitablo 
watar  abonid  be  left  notriad. 

The  ■Elevated  atoam  Ballway  In  Now  Tork. 
— TSf  fipHl  trip  ovpr  tbe  ■"Gilbert"  Elevated  RaU- 
tvay  from  Trinitj'  Chorch  to  Central  Park,  in  Now 
Turk,  was  made  on  April  30th.  The  train  consisted 
of  a  loi^omotive  and  foor  cir^  containing  some  200 
ptiofngers.  The  speed,  at  Grst  alow,  wnt  gradnall; 
iocrinsed  to  about  26  mili^e  ao  hour,  and  the  term inna 
in  Fifty- Dint h-Btr*Bl  wbb  rmehed  in  17  minutes.  It 
is  cincotedthat  thi-aame  dirtnncA  vill  ordinaril;  be 
run  h;  thronch  trains  in  13  minutes,  snd  b;  way 
trains  in  3i  minutes.  A  failure  in  stenm  caosed  a 
delov   ou  the  relnrn  jonme;,    whioh  oponpied   32 

■     ■        --  '        ■■      id  with- 


it  j'lr 


and  01 


rthei 


7  Dni 


pedals  appl;  and  detaeb  a  movement,  causing  those 
six  pedals  to  act  alao  upon  the  combination  move- 
ment of  great  omn.  Two  pedab  govfrn  grrat  to 
pedal  oonpler.    Two  tramalanta,  one  to  swell  and 


37"ttr  lOin.  in  l-ngth  by'stt."  Bin.'wi'it'hV  aadwili 
accommodate  48  persons  each,  Tbe  doora  are  placed 
at  the  ends,  bnt  it  is  intnnded  that  some  of  the 
-vebiolea  shall  be  fitted  with  compartmentB.  The 
dccomtioas  inaide  and  oat  are  very  tostetol,  and  the 
unnsuallT  larito  windows  will  render  the  cars  airy 
nod  coiatortable  for  summer  travel.  The  passaitB  of 
the  trial  train  whs,  saia  the  Srienlifif  Americnn, 
retflived  with  mooh  enthnsiaam  by  people  along  the 

lug  paasengers,  bnt  operationa  will  probably  not  ba 
regularly  begOD  nnti]  the  sompletioa  of  the  stationa 
now  in  rapid  process  ot  erection.  The  distance  is 
about  4)  miles.  With  the  east  side  division  of  this 
rontinnons  iron  bridge  raiJway.  on  which  work  has 
tiot  yet  begun,  tbe  total  length  of  the  line  will  be  23 
niiln*.  "  oconpyidgand  diaGgucing l.ta&iis(S.»s«wis* 
in  Sew  'LOit  ci,\5  T 
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plBTfl  ]— Componnd  v  Ordinary  Condenalns 

IliBinei.— I  «ro'"Bif«  to  "  D  L  B.  A.,  Lonilon- 
derry,"  for  not  rrpljiojr  to  his  Icttpr  io»nflr.  Ho  is 
perfeetlj  Mrrwjt  in  BnriniBirH'  ttist  I  lio  not  belieTo  in 
MtnpoBnd  pDEiries  !  neTirtKplpss,  I  will  do  mj  best 
to  answer  fsirty  lbs  qn'slions  he  pnts.  If.  as  he 
■tatea.  the  stenmers  pljinir  betireen  GI»s?ow  snd 
londooderr.v  miiha  thoTotsie  in  three  honrs  lesi 
tima,  and  with  Ipsb  than  half  the  qnantity  of  fnel, 
V^rn  fitted  with  roDiponnd  enninps  than  thoaefitted 
Kith  liniclB  cylinder  enirines.  it  mnat  not  betaken 
MMBBtniire  Ihat  the  componnd  system  is  EO  ppr 
•mt.  better  than  the  simple  or  linnle-rTlinder 
■yatem,  as  the  aboToeximple  ironid  make  it  appear. 
bat  only  that  in  this  parlicnlnr  cmf  ono  engine  (the  . 
aompODDd)  is  constrnoteil  with  a  view  to  economy,  i 
whilat  the  ether  (the  siniilp-o  lindpr  ensine)  is  badlv  ' 
eoDitnirtFd  in  the  first  instance,  and  in  the  second 
ii  pmbkblyin  a  wretched  coidition  at  to  wnrking 
inder,  as  otherwiiie  thpre  conld  not  be  so  (Treat  a  dis- 
parity in  the  perrni-mBnce  of  tho  two  engines  nnder 
OOnuderatioD  as  M  per  cent.  Ajnia,  he  asks  how 
it  ii  tbat  one  of  the  ttesmera  mnDics  between 
LoDdanderry  and  Lirerpool,  having  had  her  old 
enirinei  eoirponnded.  m^kpi  the  Toyage  in  ronsider- 
al>&  lf»  timf,  and  with  less  fnel.  than  before. 
Kotbing  onald  ba  easier  to  explain  than  this,  for  if 
tbaM  enginea  irera  running  with  from  three  to  fonr 
ponndi  of  coal  pcrind.  horse- power  per  honr,  as  most 
■insle-oyliD  Her  en  vines  do,  it  wonid  be  no  difficnlt 
nwitarto  rrion  the  consumption  to  ^itb.  or  Sib. 
perind.  borsr  •power  per  honr  by  increasing  the  boiler 

Cinre  and  compoandiofc  the  engines— thereby 
geniblrd  to  cany  oat  the  prindpla  of  working 
tba  it«m  eipansiTely  to  a  much  (rreater extent.  Bat 
tlulliHBir  io  doea  not  receturity  imply  that  the 
MnsTftnlt*  Miald  not  be  obtained  with  a  aiagle- 
QliDderrusiDa.  and  I  maintain  that  a  single-i^linder 
angim  of  tbe  best  possibla  ooastmotion,  with  the 
Muna iBitial  ■  nd  terminal  pressDrrs  aa  intbeabofa 
oaM,  would  ban  giiea  better  rusalla  than  the  eom- 
pMuid  asffioe  ahoTe  referred  lo,  Ferhaps  someone 
will  My.  then,  if  that  is  the  oate,  why  not  bare  pat 
IB  mw  iJDile  cylinder  eniiines  instead  of  componnd- 
imt  tba  old  ODFS  P  To  sacli  a  qaestion  I  ahonld  say 
tbat  tbe  eitn  coat  of  new  eciines  woald  more  Ibaa 
MTertbeincrta'edeaTtDgtabBobtaiaed  from  them  ; 
tbanfore.  io  lotoe  caiea  where  parties  already 
pOBoeu  enginea  it  is  chfaper  to  eorapoond  than  to 
Mt  Dew  enginen  at  a  great  cost,  and  at  the  tame 
tine  be  obliged  to  dispose  of  the  old  ones  at  a  sacri- 

any'fanlt  of  the  atngle-cylinder  system.  "  D.  L.  6.  A." 
also  goe*  on  to  s  y  that  he  fancies  that  eminent 
firms,  before  fitting  ap  these  enginea,  mast  bare 
tonad  oat  that,  both  in  theory  and  practiee,  they 
are  tbe  mosteeoDomienl  of  the  two.  I  qnite  agree 
Willi  him  if  he  will  add.  "as  the  single-cylindei 
eiwine  ia  at  prerent  coDi>tracted,'>  as  I  bare  loog 
■iDoe  foand  that  oat  mrtelf.  Bnt  I  have  also  dia- 
fxlrered  ponK'ihingelt?— and  tbat  it.  tbat  if  engiaeerr 
will  look  iolo  the  matter  they  will  perceive  Ihat  by  a 
Mrieion  of  the  mode  of  procerdiDg  in  coaitrnetiDga 
■iogle-cytiixl.r  engine  tWy  Rillbe  able  to  proiinceaa 
engine  whoie  prime  eiist  will  he  less,  dnrabilit.v 
gtcater,  and  wbii:h  will  do  an  eiinal  amount  of  work 
with  a  mneb  lera  eiprndilnre  of  fnel  than  any  com- 
ponnd enRinc  jet  prodnced.  t  wnB  ferj  glad  to  see 
■  latter  from  "  Marine  Engineer  "ia  yonr  impree- 
ifOB  of  Hiiy  17th,  and  ani  T.-ry  sorry  tbat  he  is  so 
hard  pressfd  for  time,  and  I  hereby  offer  taim  wj 
btmble  sympatb.v.  Aa  lo  my  being  prejudiced  it: 
laTonr  of  the  Mngle-o.ilindrr  esai'S  I  feel  called 
upon  to  inform  "  Marite  Englncfr ''  that  it  appear!. 
TSTT  iacoEsiFteot  to  talk  aliout  reaaon,  as  be  doee  £ 
Utile  higher  up.  and  the  next  inslaot  accaae  me  or 
pwjadire  simply  becaoBe  my  views  do  not  eoiocide 
Witbhis.  Migbt  not  I,  with  aa  (qitalamonat  of  reaaoa. 
aecnsa  faimof  tbe rame  thing— no  accoBation  which,  1 
am  inre,  he  noald  ceaent  with  just  indignation  at 


[31076.1- Componnd  v.  Htngla-oyllndor  Kn- 
Btnea.— If  1  were  to  say  that  the  practical  effect  ol 
f.riog  off  a  rannon  was  to  prodaos  a  vaeaam  ( I )  ii 
ihe  powder  chaniber.  because  the  gasBS  mabing  oat 
ot  the  nntile  tend  tu  draw  everythine  inside  the 
cannon  with  them,  I  wonder  whether  yoar  readsri 
vonld  lantb.    And  yet  a  man  who  has  diseoreret 

what  yonr  other  eorreapondeni '^-"    '" 

fith  a  gravity  tbat  isamnting, ' 
nf  this  transference  of  steam  fi 
the  other  is  to  give  ns  what  la  laniamoani  vi  a 
taonnm  at  the  end  of  first  cylinder  abnnt  eqaal  in 
umount  to  tbat  which  we  ant  by  condeanatioa  at 
the  end  of  tbe  peeond."  Ob !  if  we  conld  get  ateam 
wjoWlgioii  a' to  pre"'  in  one  direction  only,  what 
niihl  we  not  do !  WonW  it  enrprise  yoar  corre. 
"Pondent  to  learn  that  the  back  pn-asare  oa  the 
I  iaton  of  the  first  cylinder  is  as  nearly  as  nossibla 
'ha  eame  as  tbn  presaore  exerted  on  the  i 
I trge  or seeond  cylinder?  I  think  if  ti 
I  nieqaainttd  with  tbe  real  cause  of  the 
the  componnd  enoioewere  to  r^ferto  thi 
dveniaVol,  XIX..  tbey  wonld  diacov 
rot  exactly  a  novslty.  and.  at  tbe  san 
reason  it  was  not  brought  into  mom  eneni 
after  its  intention  by  Woalt.— J.  B.  C. 


cal  effect 


.  of  tha 


e  time,  tbe 
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-ByatAmatlQ  Memory. 


folloi 


Theo.  Izod's  inforn 


n  afraid  1 


M>ril  Bfl  "iMirbnl  a.  I'think  hiViiluVtriitinus  some- 
irhat  misleading,  and  havinir  studied  the  sabj-iet  for 
nme  years,  I  hope  von  will  find  space  for  the  follow- 
iag.  Many  confuse  tbrmwlvea  on  this  subjoct  by 
not  couiidering  that  the  word  meinory  is  ased  to 
ronvev  two  perfectly  different  ideas-vii.,  1st  the 
.effnfi'onbv  the  mind  of  a  font;  2ndly.  tbe  power  of 
iecalUng  facts  retained.  The  mental  inpressioa 
<an  only  be  made  by  the  exercise  nF  the  senses  with 
i.ttentiau  and  observation.  Every  mind  has 
thousands  of  facts  retained,  bat  tbey  cannot  ba 
mentally  viewed  at  will,  aa  a  whole,  at  any  time. 
1>ut  are  only  (o  ba  recalled  by  the  aid  of  tbe  atsocia- 
lioD  of  ideas,  our  minds  being  so  constitated  that 
ite  are  able  to  attach  the  idea  to  be  acquired  to  tbe 
idea  already  possessed  either  by  putting  like  to  like, 
nr  mentally  placing  faeta  together  ridicatoualy  or 
in  strong  contnat.  or  by  asEOciaiing  irords  by 
lonnd,  or  by  mental  view  of  seyeral  wordi  which 
iorm  the  fvmbols  of  a  corresponding  number  of 
ideas,  so  that  when  any  one  link  or  ^int  et  the 
mental  chain  or  picture  thus  prodaeed  is  presented 
Ibem'    '  '         ■•       ■    ■  ■ —  .1- 


there  does  not  suggett  animalciila,  rather  aotpn 
and  animalcula  an  an  important  conneotiu  li 
between  the  instrument  and  the  wash  tub-  Is  1 
manner  yon  must  mentally  picture  the  many  n 
in  St.  Paul's  Churchyard.  If  I  am  allowed  I  t£oi 
like  to  oarry  this  subject  farther,  to  give  hints  as 
the  best  method  of  quickly  forming  mental  pieta 
for  racollection  of  reading,  spelling,  names,  i 
general  aubjects.  I  can  only  say  inconclnFion.tl 
I  tbiuk  the  value  of  tbe  study  of  mnemonici  f  rai 
underrated ;  it  ha->  opened  almost  a  new  jlife 
myself,  and  I  should  much  like  to  lead  others  lo  li 
into  the  subject  and  benef  t  by  it.—O.  G.  P, 

[32388  ]—OBatre-board  Boat.— Tbe  FieU 
tbis  year  oontains  a  nnmtier  of  working  dra*iap 
various  kiuds,  and  in  the  nnoiber  for  Jau.  1 
tbinkyourcorrespondsutwillfind  fall  detail)  of  j 
sncb  a  boat  aa  be  wants.  I  Qoderstond  tbat 
papers  are  pabliahed  in  book  form ;  conseqaei 
"all  rights  are  reaerred.'*  or  I  might  have  gin 
r^chantfj  of  the  particular  paper  refetred  to.  ' 
drawings  are  of  a  good  siie  and  dimeneioaed.—S. 

r32fl7e.l— Amerloan  Organ.— I  think,  if  " 
Amateur"  will  a^in  read  "Sieve's"  Utter 
p.  02,  ha  will,  by  thinking  over  tbe  matter,  disei 
that  the  tremolo  can  be  applied  either  to  a  wiDd  i 
suction  instrument- the  only  diSerenoe  is  tbs  n 


section  of  the  right-hand  back  comer  of  tba  w 
chest — he  will  consider  S  tbe  Mnindboard,  and  II 
bottom  board  attaehed  to  bellows,  tbere  sbmli 
no  difficalty  ia  uuderatanding  witb  tba  bih 
Fig-  9,  The  latter  sketch  represaata  a  plan  of 
boles  made  throaih  board,  H,  ioto  the  balloi 
only  it  is  oomplete  in  itself,  althongib  of  small  K 
whereas  Fig- 1  is  oaly  a  bit  of  tba  tcHindboaid. ' 
six  holes  shown  are  oovarad  by  a  ralve,  ibowi 
dotted  linea,  and  the  two-boles  ruD-ioto-ona  I 
either  a  ring  of  wood  or  alaa  a  s<|Dare,  B.  boil 
around  tham  axaotlj;  tbe  sama  haigbt  aa  tba  lia 
of  the  wind-cheat  is  deep,  Tbis  constractio 
clothed  with  leather,  so  as  to  be  fairly  air- tight  i 
the  two  parts  are  screwed  together.  Now,  it 
be  obvious  tbat  if  the  holes— which,  under  ordii 
circumatances.  place  the  reads  In  direct  comnu 
tion  with  tbobellows— are  closed  by  the  valve  lb 
in  dotted  lines,  the  wind  mnst  pass  np  throoffb 


jugtbet 

ieture  and    find    the    fac' 


...lerahly  w 

,,ll  these  hc^__. ._    ,_ 

dpceseity  of  being  ablp  rapidly  to  form  a  definite 
mental  aymbolinal  piclnre  in  order  to  eioel  in 
mnemonics.  The  strength  of  the  mental  picture 
ia  shown  in  tbe  case  of  figurea  into  whicb  aloije 
T  I,  has  entered.  Fi«nres  are  confessedly  tha  most 
iifEcalt  subject  to  master  by  tho  uninitiated,  ns 
Ibere  are  only  ten  of  them,  and  they  so  conatantly 
peenr  that  a  mental  impreasion  of  one  combination 
'ery  qnickly  becomra  confused  with  another;  but 
■hpn  we  can  clothe  figures  with  words  and  form 
es  to  recall  the  words,  figures  are 
e  eapity  than  anything  el'e.      Words 

.ymboU  and  pictures  tbemaelves,  but 

■J,  like  figures,  are  apt  to  becomi 


irntal  picti 


I  word  c 


.ingle 


seldoa 


;  but   t 


found  usefnl.    Fin 


B  whici 


subject  and 


compHCt  a  mental  picture  of  th( 

To  take  the  first  example :— Godfrey  imented  the 
quadrant,  1710;  tbe  picture  wanted  ia  oao  which 
will  show  a  qiiadraat  and  tbe  date  together,  Now 
mentally  view  the  qusdrant  and  its  degrees,  and 
then  by  looVing  at  tho  instrament  itself  you  see  tbe 
inte  upon  it.  Nothing  cnnld  be  better  ;  but  note  if 
rnn  have  not  seen  a  quadrant  tbnre  in  a  difficulty, 
ind  Tou  would  then  hove  to  tarn  to  tbe  artificial  or 
ridiculoas  association  for  help.    Thus  :  Man  iu  ^und 

■  -'     ■  ..--"-        .    -'-    ,a\Aaa  for  a  time 


bole  Vf  (Fig.  1},  pueb  auda  tbe  rubber  halL  ■■ 
reach  the  bellowa  tb rough  paeaago  U.  Tbe  tall" 
constantly  emleavour  to  return,  aud  so  tlxn^ 
have  tho  tremolo.  The  arrona  show  ia^' 
wind.  Aa  to  thn  means  of  closing  the  Talrs.iq 
(lOBBit  wonld  not  lie  difficult  to  devise  half  »*■ 


vays. 


:  either 


spriagto^ 


I  ill  you 


IP  the  ^ 


ijrejudice 


[iHlly  refute  the  chn 


:!■£' 


popnkir— tbeeipeisivFOrthecompBralivelyinripen-    i 
dye.      Hy  iuUreat  ia  not  in   the  construction  of    i 
■ngines.  but  in  Ihernnningof  thcni  aft.-'r  they  an 
oonstmcted.     And   now,  aa  "  Marine  Engineer"  i^  .: 
■0  constantly  orcnpied  that  he  cannot  find  time  tu 
nply  to  me,  I  will  rrfrain  from  aakiiigan 


10  in 

thia  wa 

V.  Quad 

rsntdpg 

roea- 

b^  this  vou 

llalil 

of  one 

of  the 

Iher 

The  BBBOcin- 

dice. 

caonot 

.  nor  ia  ilea 

and  cqnipage 

I  ;  except  through   Jenner,   and  the  only 

;belwpen  Jenner  and  equipage  is  tb rough  the  asBocia- 
■  tion  of  Jenner  being  a  doctor,  and  doctors  gouerally 
'  driving  iu  good  rquipii gee.  After  a  time  Iho  mind 
>  would  very  likely  U  led  away  to  brouuhain  or  aon.e 
stion  wonld  be  as  follow, 


bappy  taiiiveclneconii<leralioato 
way  bring  forward,  and  in  tiia  R 


i  Picture  your  arm  vaccinated  and  tird  ovc 
'  it  cool  the  leaf  of  a  callage  •=  T»l. 
:  I  vBOciaation  aud  cabV>aMi' 1"'  ''^'''^  " 
I  Imental  pic'  "        "'"  "'  " 


.  to  kcp 


Her. 


, .  _.  _ >|m«»i'«l 

In  tbe  first  case  the  "  tremolo  "  stop  mmt  biMI 

(o  close  it.  by  pushing  it  down,  when  thaen*. 

required,  by  means  of  aplacgerrod;  in  thai** 

the  valva  ia  so  worked  by  tbe  atop  rod  that  ilaPJ" 

ap  when  the  stop  ia  pushed  iu  ;  and  in  »•  ■! 

,^    use  it  is  obviously  only  necessary  to  so  ««J^; 

I  falve  to  the  atop  rod  that  it  cannot  cloN  "b* ' 

''  ;  stop  is  home.     If  the  valve  ia  rropcrly  ceTB"^' 

fn'  i.rfi-rnx'Of  Iheuir  (auction  of  btllowa)  mil  »* 

cioii-J  wben  thia  stop  i»  out-  A  wire  piiairt  *■'' 

a.sluilui  bokiiui-Jaadbonrd,  with  screw  an4» 

I  top   is  perhnps  us  simple  a  connection  aa  »»»;; 

I  [Lk4  a  L>vcr  or  cnnk  actuated  by  the  stoP  "^ 

1  the  look  of  tbe  new  treroolo  vcty  much.^^ 
I  LftniJ  1  ehall  not  have  an  opportuoity  of  »«■ 
for  Boma  lime  to  comf ,  I  iorgot  to  m»*?*E 
is  held  down  bv  little  luirs  or  booka.  wl>»'=^ 
i  to  ecrawi  as  shown.  Ibave  sketched  itasi'*' 
I  longitudinally  with  tbe  aonndboardj  1*^^ 
placed  tro never Bely— probably  with  a  nt*"^ 
tage,  for  all  I  can  soy.- OnaaJiOIi.  ^ 

'  [32707.1— Bpectrum  Analyal*.- 1  si«*", 
■■^  ■■      luld  fi.idMr.  Band  Ct?**'^ 


)   of  the  microscope,  ^cti 
I  tub.    Otberwise,  good 

■    T.  L'l  .■--■-■ 


,„,  „ „„  „ ij  Item  at  first  sight,. 

.tion  ia  fcabig  aad  dittnie.    Than  may 
in  tha  watw  is  >^'**^'^>l^^t  water 


nselul-    ItgivcB  13Upbotograpsof  natalh^ 
id  other  spectra,  witb  deseriplion,  aBf*^ 
tra  plate  of  the  solar  speotmD,  saowj^gji 


nd  other  spectra,  witb  descriptie 

t  plate  of  the  solar  speotmD,  saowa— r;. 
compared  with  tbe  air  apaotnu-  o^^ 
r.— Brickwall. 
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—Photo  T.eniiei,— It  conM  not  tSect 
ttOD.  Ttaa  0017  eff.'ot  woald  h«  to  Dikke 
1  nr  P*"  obli<)ucl>  tbrongh  the  tube.  1 
istue  will  eiplun  this,    laatead  of  icpiiig 


Id  eipeot. 

tnd  that 

in  tbe  d  no- 

Id   Ht  oh 

«-t  X. 

iDd  tbk 

r  dilfereLCfl  i"  your  c 

PKBOn. 

-Mkp 

pt  in  pro. 

DK    likt 

of  tho.fl 

e  on  bu] 

Hlt.inki 

lo    prir 

9a»  Kim 

pwple,  t 

t  n.Bp!i 

i«l  or  ti: 

.d  «ioi 

urljpiit 

r  btopk*, 


The  prooeiB 
■,  qaile  bfyond  tho  inope  of  e'en  K  pa 
iit4-Qr,  unleet  he  U  ahout  lo  entT  npon 
B  a  commercial  upccnUfion.— KsSAa. 
—Sulphur  Bfflnlng —See  Ure's  "D 
Waiineri    "T'-chnoiosy,"  aiiiil  Pmr 
1  Indnstriu."     Inronnitlonai  tomirV    g 
Bd  cost  of  plant  ;oii  can  only  oblaiK  from 
igei\  in  thnUpineia.  and  they  KiU  not  tal 

itqMidproijilO.  —  iJ.S.lS. 

-OUas    Door  for    Ball.— Plata   eku 

if  tbe  gardcQ  ii  fit  to  look  at—HoBT 
-Crclometer. — Almoit     set     irain    of 
1  do  for  a  eyclometfr,  DndentaDdini 


9    fi«d  !• 


tfaai 


jrwbMln.-. 

.  Wbl^lt  gi^ar  iuto  tbat 
!T,  and  by  i-oDutinK  tbe  i 
B  in  Ibe  piuiODt  yoa  ai 
.Int.oDs  thry  «ill  make 
tb>^n  oomPHrintr  tba  no 
dicated  niib  a  >eale  prF| 
I  of  tbe  cirPDmferecre  of 
cuUto  tb>  diitance  actnul 
whfvls  tbem> 


of  teeth 
aa  aicertain  bov 

amber  of  reroln- 

ullTtraielled.    Of 
be  ifamped  with 

hfhig  toand  b; 


—Cut   on   Forehead — Tea.  a  mrgeom 

sibly  fmdicate  tbe  mark  ia  tint,  bnt  in 
a  rhiJd  of  10)  lime  will  probably  effect  u 
I  alone.— M.  J,  L. 

-Bight  to  Fl.h  inHl»era.-If  yonoan 
;  yoQ  hare  fiihed  a  tit™  for  40  years  with- 
»  boDometbB  pro- 


mrei)  bi  tbe  w 


keep  in  tber 
-Paintlnit  Light  0 


□  ran  fish  it  now,  b 
t  treapusoa  iti  banks, 


I-S^Stfl,]  —  Oratiog   Holiefn  Tolophono. 

ilir.iiiiiwfpciioniQthrfl.'iLhle cords.     You  will  find 

mt  'vl'i.inh  ps^ticaUf ''one''L't  i-,  repico  it.  if  tie 
puda  of  Ihe  wirps  era  IoomIj  cooDoct'd  to  tbeit  """ 
tbey  will  give  tbl)  roand,  ullboueh  when  tbo  a..  .. 
h'tledoijtbaealTaiiomotpr.iC  ■pti''ac« all  right.  If 
you  barn  a  rmistanee  box  io  circuit,  and  ^au  tnrD 
one  ol  Iha  pdugs  round  in  itg  bole,  yon  wlU  net  the 
~  aoaad,  ailbough  you  do  not  break  tlie  aircnit. 


Chryioporla.      I  belirTe  tliis  hreathini   appi 

ia  coafiuod  to  tha  Bua  tribe,  but  aearph  at  the  tidefl 
f  or  tpiracles.     1  ba»e  oauahl  many  lacewing 

bu  ro      ne       mthe  horrid  amell.  AIlL 

flort  ty  think  it  was  canftaod  to 

E  ao         Hagnot-'C'e    Ko.    SS  >i1k. 
ba      ry  ar  3  Danifll'a  celt*,  to 

i"otific  apparatua  at  i  " 
CO      make  IbEtn  yourself 
ce  naryivn  pots,  and  fii 


t  np  round  a  penril  so  that 

et  tin.    Patlheporoni     " 

aud  make  thrcA  wo 

a  ci:ijLra1  bole,  in  w 

so     at  they  am  anapended,  — 

chIIb.     It  ii  iMid  to  leak 

porous  eella  for  lia.  in  melted 

re  to  bs  joined  in  this  way. 

lak   three  holes  in  each  copper 


i.'^r  Mud  a  Itw  drops  of  oil  of      __       

I '  i'.  iiud  a  Doncentrated  aolniion  of  oopprt  salpbi 
::.  t',11  lunar  or  porons  cell,  and  j»ia  tbe  flrat  copper 
iLiid  Inst  lioQ  to  tbe  tvrmiuala  of  your  liue.     Add 
(iCL'itsioually  a  ftw  cryilsls  ol  anlpbilaof  capper  to 
iutier  cell,  and  a  Utile  water  to  the  outer. — Wikssh- 

|;1l'S81,]— Om  Holder.— I  have  not  made  quite  as 
iim^.v  mistakes  aa  F.  B.  Waite  ■      ^ 

[  'ij  nol  recollect  that  tba  qui „ 

!il>iUt  imirialii!  aoid  gag,  and  lor  sooaral  purposes  a 


kc-pt.  a 


>il1  only  l,.s( 


!  Will  last  for  ye^ra.     If  a  o 
uaa  is  required,  of  course  two 


tnd  tben 
1   bad   n 


urprise 


e  Iha 


men.  and  ils  proper  apbi 
■ions of  science.  Tb"  laelaol  ftpwi'.M  arc 
«n  are  aome  people  nho  podseea  tb>i  fsonlty 
tllitwhatioa  may,  of  WinB  excited  in 
fftaia  action  by  the  Saw  of  a  stream  of 
I  forked  branch  of  a  true  or  nb  rub  Is  tukiin 
k«ld  loosely  balwe.-n  Ih"  fi'i-:-^--  rf  r.,'- 
Sfork  p"."<:-"  .!._.„.,.  I  ...  ,  . 
HotdlDi 


.  -  , -  .,-  „ ,  —  be  oolltotcd 

In  til"  i>ylin.i?rn.[id  then  n»cd  without  any  further 
■ulilitlon.  ou»  tips  wilt  answer  tba  purpose,  aod  be 
riiiiuper.  Tffu  piUara  will  be  round  quite  aofiii^iaot. 
1  bniunesna  UHy  gallon  gat- bolder  with  twapillara. 
A  i;ood  ma.ttrml  for  the  pillars  is  iron  saa.pipe, 
lUlu.R  iuto  FOirkpts  on  <ha  <iut>ide  cylinder.  Witb 
>■:  k.Mr>l  to  nci'M,  &ii,  whicb  Mr,  Waite  Bays  are  pro- 
■  -M-.-i  in  the  nmiiufaclure  of  all  gaaes.  these  and 
I'i'.'r  iiii|>urilii^p  should  bo  reuiareJ  before  tbe  gas 
I",!' r:i  till)  holiliir,  Sdoii)  boldera  are  made  with 
I01.1,  -.iiulfn  nqnlcc  a  very  small  quantity  of  water, 
but  tins  iidda  to  tbe  rxpense.  In  exi»rimeQt  ui  with 
acy  gaa  wbicb  would  act  on  the  metal  1  should  con- 
triro  a  elM%  holder,  as  very  lar^e  glass  vessels  can 
now  be  obtaiai:d.  llut  1  do  oot  tbiuk  CbBqaariab  re- 
iinirs^  n  gasholder  ol  this  dBBcripi 


>r  tha  ground.    ImmcdiBtcly  npon  ' 

7»ra  spring  or  stream,  the  fork  bcgion  to  ' 

litrooud  till  it  poinls  directly  upwards  to.  < 

)  sky,    1  hay  nothing  can  prneut  its  doing  ' 
beldbyABvcoud  party,  it  will  twist  itself 

■deoniinua  moving  whUe  held  by  evan  a  ^ 

nabark.     Without  at  prcMut  going  into  i 

B  aieva  are  the  plain  f«cta.     If  any  of  your  I 

•ire  it,  1  will  go  into  greater  detail.    The  I 

tttladiea,  whose  diaracters  are  aboTBSUs'  1 
^bere  are  muitilndes,   no  doubt,  amoUK 


■  and  Killing  to  investigate  tba 
oter  into  details  respecting  the 
h  he  has  been  subjected,  and 


notn 


e  presai 


'e  knowi 


mpply.  If  be  speaks  of 
large  closed  cylinder  or  Tassel 
>ad  place  of  eons  uDiption  would 
good  supply  of 


IS.  fitter 


sugth 


bare  a  small  line 
madi  fast  'o  tbe 
neiuhed.     Should 


..    .  .  lall  oi 

wUur  supply.— Oa. 

(:tjy^,).}-Oanoo.— I  prete 
^iIIj  a  cork  flu.l  wLiab  a 
aii'hnr.  aod  by  nhioh  it  ca 

Iji  ciLblti  part,  or  bucame  aaiasteueo,  you  oo  nol 
!>-"  .tour  uDcbor.  My  own  is  marked  as  a  lead  line 
.t  :!u'  I  ml  opposite  to  the  Bast,  and  is  also  used  as  a 
IK  inn  line  for  tbe  droKUe.— Thissilian. 

I  :i-.'!ill,]  —  Fullai'a  Batterr.  —  Thanks  to 
■Sij-iiiii'  (or  repl^.  May  I  troulilB  bim  once  more 
u  '■iij  bow  long  tiiia  battery  will  roiuain  in  order 
ur  U'll-riogini  if  used  for  signalling  ouce  daily  ? 
Vu'l  ii)<  he  spesks  of  a  Urun  negative  surFaoe,  should 
.Ui'  outside  piit  be  partly  filled  with  broken  pieces  of 
Mrtioof  Also  bow  mau>  cells  would  ba  required, 
lintsiia,  to  warkbellthiaagh60yardji,No,  lOwireP 

-AVATXUS. 


[33013.]- Ilbdal  CnttOT.— If  "  Toor  Joe"  wishei 
to  make  a  model  cnlter  ar  eohoonec  .iiC.  long  to  sail 
on  a  small  luke  or  pond  (such  at  can  be  seen  at 
CUpbun-commoD  or  Victoria-park),  ha  (wd  better 


"t"#T-^ 


cat  it  out  of  a  lolid  block  of  pine  or  yallow  daaL  I 
advise  him  ti  maka  ■  aohoooer  with  two  inaate. 
The  sketch  will  help  him.  A  B  is  the  water  tino.— 
E.  L.  P. 

[32930]— Pipe  Attclea.-DIp  the  ends  of  tbe  ^PM 
in  water  at  tlie  angle  r<  quired,  and  nut  to  mark. 
ThiB  is  bow  1  have  seen  it  done.  When  several 
elbows  had  lobe  made,  hot-water  with  whiting  in 
it  Ivft  a  good  mark.     Tbe  "  Sheet  Ustal  Worker*! 


.    ..     ._jtB  to  know  bow  to  doit 

I  will  endeavour  hi  make  myseltaudentood 

-a.  B. 


l-LBgal  Qaaatli>D.—ritliai.— Tha  tithe 

.-  pUoed  in  arrear  by  uou-paymaiit,  although  do 
demand  may  ha«e  been  made  tor  it.  The  netioe, 
howevar,  wbiah  the  owuer  of  tba  tithe  ia  required  to 
giTB.  prertous  to  taking  a  diatreas  for  its  r-ooverr  i« 
of  the  nature  of  a  demand,  and  k.iring  given  thii 
_  "  his  broker  may.  after  tha  lapse  of  ten  dan 
from  the  sen  ice  thereof,  prooeed  with  tha  levy  with- 
ont  furtber  ^"maod.  sud  tha  eTpausss  of  suoh  aotlon 
fall  on  tbn  tllhe.payer.     Under  these  oirouoistaDoea, 

oieut  limn  aii'ipUoe  far  receiving  tha  tithe,  tba  pwsr 
IS  not  only  niurally  bat  lexally  bound  to  attend,  eitliar 
ID  person  or  hy  an  ateuC,  to  p*y  tha  titbs  at  the 
ippoiated  tiiTie  and  plaoe,  or  in  defaalt  soSer  Um 
iQooucenience  and  iipense  of  a  distraiiit  npan  hia 
lOOiU.  The  satagB  of  a  ohnrchyard  is  nnnac  tba 
control  of  and  belongs  to  the  reoior  of  the  pariah.— 

[3301S  1— Intoraat.- It  is  thus  :  If  ha  pays  JiVt 
for  the  loan  of  £iO  (or  ID  weeks,  what  will  he  pv 
for  the  loan  of  £ilX>  for  G'i  weeks?    That  is  i— 
to  :    IIX)  ::  10 
10  :     M 

Answer;- 130  per  oent. 
Aguu-ir  bo  paya  .£337  Is.  fgr  the  loan  of  .ei7E  for 
■ii  years,  wbnt  does  be  pay  for  the  loan  of  ^100  f«r 
-      year?    Tkatis:  — 

17G  :   100  ::  33711. 
91   :       I 

Abbwbt  :— Bi  per  eent. 


— C.  P.  BOLTOM. 

[32012,]- Intereit.— Noneof  the  answers  tethlf 

._'_._.  „..  — .. -■-■  «  satisfaoloiT 

id  all  treated  tb 


query  on  pagB  276  oau  bs  regarded  at  satittaoto^, 

"~  yonr  eorri'ipoudeuls  hare  one  and  all  treated  tbe 

iblem  as  one  iorolviog  simple  interest,  whereaa  It 


It  deal  tbat  a  borrower  wbo  piys  periodical  iutal- 

ments  of  iul.:rest  is,  aa  a  matter  of  fact,  payutf 

compound  intsrast,  as  he  loses  the  use  of  tba  monar 

which  represents  tbe  interest  paid,  and  the  lender 

bas  the  oppurtunity  of   making  lutcreat  on  thii 

*    «rest.     A  littls  consideration  will  show  thattheM 

no  ancb  Ibiug  aa  simple  iutervst  so  long  aa  the 

italmeutj  lire  paid  when  due.  and  tbat  limpU 

erest  can  only  enter  into  tbe  question  when,  an 

italment  al  iuterast  being  in  arrear,  the  borrower 

illowsd  to  iiay  it  np  at  some  fulnre  dite  vrithont 

erest  bring  charged  npon  it.    The  oorrect  way  at 

iling  witli  BDch  quesiions  as  tha  pre-ant  ia  to 

rchasa  of  ua  annuity  Oertaiu  for  a  speci^ad  term, 

1  paymenti  of  tbe  annuity- to  oalunlated  ai  te 

repny  tho  prliiOipal  and  interest  at  an  agreed  rate — 

being  made  bi  the  borrower  as  ihpy  faU  due.    Thna 

'-    "-   "-St  \«ae  the  lender  iuvi^sti    XIO    in  the 

if  an  annuity  of  .£i  a  week  for  10  weeki. 

.^oicalant  to  paying  .£i  for  an  anonity  o( 

.£1  tor  10  week*,     ll  i«  immacehal  whalhaij  the 
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tenii  ftra  wseki,  montbi.  or  fi»n,  m  the  Tkte  par 
oant.  will  eomt  ont  propoitioiutely.  It  wil1(  then- 
ton,  not  affect  tb«  nralt  it  w«  regvrd  tbe  parmenU 
u  mkds  TSirt;  inBtcwl  of  veelil;.  From  luntenBnt 
Colaoel  0«ku'  reeentlT  pabligtaed  "  Tablee  ol  Com- 
poQod  Intfratt"  (which  giTB  tho  "  prewnt  Tslne  of 
1"  and  tho  "  presfnt  tbIos  of  1  iwr  Bnnam"  for  anj 
Domberof  yearg  not  eioeeding  100  nt  nl«e  incruBiaK 
by  Hh  PBT  eant.  from  i  p«  cent,  to  10  per  cent.)  Wfl 
God  Uiat  ths  preKQt  Talne  of  1  per  naDarn  for 
10  ran  ia  at  11  per  oeiit.  =  8011  andat  4^  rpr  4^ciit 
—  rwa,  from  which  ire  dednn  a  more  exact  rats  of 
*-27B  per  cent,  peraanam  aa  that  teqairad.  But  ia 
th«  preieat  cau  wo  are  dealing:  mtb  Vcske ;  tbe 
Trarl;  rate  ii.  tfaerofore,  I'SrS  v  53  —  22214.  or 
£asa  Oa.  2d.  per  oent.  per  annam.  The  followiaK 
table  ihowi  tM  sabdiTiiion  of  each  weekly  pnyment 
""1  of  principal,  uod  in  at 
M  aceoraer  of  tbo  nbove 

PViubwn  1^ 

Ordor  Amonnt  of  Amoont  of  Anionnt  of 

of  In-  Principal  Interest  Principal 

italment.  Uopoid.               Paid.  llcpaid. 

,£    a.  d.  £  t.   d.  £  i.  d. 

1      ...  40    0   0  ...  1  II   3  ...  3    6  10 

a      ...  30  14    3  .  .  I  It    6  ...  3    8    7 

8      ...  33    6    8  ...  1    8    S  ..  3  U    S 

4  ...  30  14    I  ...  I    G    B  ...  3  14    7 

5  ...  IS  10    e  .  .  13    3  ...  3  17  10 

6  ...  33    1    0  ...  0  18  II  .411 

7  ...  18    0    8  ...  0  15    S  ...  4    4    7 

8  ...  IS  10    1  ...  0  II  10  ...  4    8    3 
0      ...  0    7  II  ..  0    8    1  ...  4  II  n 

10      ...        4  IS  11       ...      0    4    1       ...      4  le  11 

10   0   0 


ihowa  the  amonnt  of  principal  repaid  with  earh 
pajment  obtained  bj  dednctinv  the  amonnt  in 
DOtnmn  3  from  £5.  The  (alnea  in  column  2  art^ 
■ncoe»>i»elr  decrenaed  1^  thoFO  incolninn  1.  It  will 
be  teen  that  the  amount  of  prinpipal  repnid  with  lh(> 
tenth  pavment  in  colamb  Iciart  Ij'  coFi-rs  tlic  nniDiint 
pr«Tioualj  ontatandintr  in  cnliiuiu  2,  and  nl«o  lliat 
the  totali  of  columns  3  and  1  giro  rrapcctiTelr  .£10 
the  inlereet  paid  and  iiUtheorigiDalanm borrowed. 
The  Noond  queatioa  ahould  be  treated  in  tbe  fame 
way-  Hem  we  have  £175  ScTeated  in  an  annuitv 
oartaln  of  £1  B).  M.  for  ZSa  tnantha  (I  anppoae  12  of 
thfH  months  go  to  tbe  year).  Aa  I  know  of  notable 
extending  to  m  many  terma  as  thin.  1  have  pre. 
ferred  to  eonaider  the  earn  of  £175  na  pnrcbaainR  an 
ftnonitT  ot  £i  Oa.  3d,  per  quarter  for  SI  quartera. 
fThii  aisnmptinn  will  not  affect  the  result  for 
praetieal  pnrpowa.)  Emplojiair  Oakes'  tablea  aa 
iMfore,  I  find  the  rate  to  be  1'7H7  per  cent,  per 
quarter  or  £7  U.  Id.  per  cent,  per  nnuum.  These 
reenlts.  it  will  be  wen,  differ  con aiderably  from  those 
giren  bf  four  correilwndf otg  ;  but  Ihia.  aa  I  hare 
aaid.  arises  front  tbrir  trealioa  the  problem  aa  one 
of  aimpleioterest.  Yonr  corrcspondBnt,  "On,"  bae 
gone  wrong  in  his  second  solution  bv  deducing  an 
iTBrage  from  a  total  of  Talues.  each  of  which  has  an 
nneqnal  force  upon  the  n-»alt,  I  notice  also  that 
"  ABuTitter"  ii  not  consiEilentinbistwogolationa. 
Id  the  first  case,  in  obtaininic  the  ATcnge  term  he 
Ukee  the  unmber  of  weeks  (8|  during  which  the 
principal  is  repaid,  while  in  the  second  case  bo  deals 
with  the  full  term  of  252  montba.  during  which  both 
priDcipal  and  interest  ate  repaid.  I  think  he 
probabt;  intended  to  take  10  weeks  and  an  arerage 
of  El  in  the  first  case.  I  mnet.  in  concluaian,  protest 
urainat  anch  expressions  as  "  ,eiO  i  11  weeks"  and 
"  £I7S  X  10  years  6^  months."  Of  coarse  1)  wppks 
times  .£10  is  meaningless,  and  one  bai  doabts 
whetherthe  result  is  .£180  or  1  BO  weeks.  The  late 
Professor  de  Morean  has  dealt  trvncbantly  with 
this  practice  in  bis  "  Budget  of  Paradoies,"  but 
indeed  such  a  windmill  was  not  worth/  so  doughlf 
a   knight !  — FkLLOW    or    the    1kstiti!tb   of 


BatisfactoryreaDlt.  With  the  ordinary  baok.  atop  of 
Tarioui  sicea,  and  placed  in  Tarions  posjtioiu,  I  lose 
light  and  angle,  and  apparently  gain  notbing  to 
compensate  for  it.  Any  tiinte  from  on*  nnmerous 
correapondsnta  will  greatly  oblige  me.  Perhaps  I 
may  renture  to  trespass  on  Mr,  Wenbam'a  kind- 
ueia.  If  he  has  tho  time  I  know  be  bastbe  willing- 
ness. Also,  any  remarks  from  him  on  the  appearance 
of  the  mercury  globule  when  testing  bign  powers 
would,  I  am  sure,  be  read  with  more  than  ordinary 
interest   by   many    others    than    myself,  —  H.    B. 

Hbbbibt. 

[:)',;nt7.— BlMiUng. — Dne  regard  is  not  paid  to 
metboi  or  mlDipaution  when  recupes  are  given, 
Thn  fullowini:  I  gire  for  the  making  of  blacking : — 
Taka  irory  or  bone  black,  any  quantity,  and  to  every 
pound  put  IJoi.  measare  of  snlphario  acid,  and  well 
triturate  it.  It  will  become  damp,  like  sontf,  Next 
add  rod  oil,  2t:i.  to  the  pound.  If  liqnid  add  treacle, 
3oz.  to  the  pound,  aod  auall  beer  to  mix,  or  stale 
beer  if  For  paete,  enongh  to  make  ap  into  a  paste. 
Foot!  sugar  ia  preferable  to  treacle,  and  a  better 
\Aaek  by  ihcndditioDofloz,  to  the  ponnd  of  Prussian 
bluo,  it  is  improved  if  laid  np  light  for  a  day  or 
two  after  tbe  first  manipolation.  and  again  after  tbe 
second,  as  a  deeompositioD  takes  place  wbich  im- 
proves  it  very  mncb.— Beivek. 

[S3aei.]  —  Bolanoe  and  Art  Bxamioation,— 
If  ■'  I-cro'-r"  intends  to  "  work  up  for  Honours," 
7th  Stage  Mlthematios.  be  will  find  the  followinf 
works  very  luitable  ;— Boole's  "  Differential  Equi 
tions,"  alfO  bis  treatise  on  "  Finite  Differences  ;  ■ 
Todbunler'a  "Differential  and  Integral  Calculus  ;■' 
Dr.  Salmon'6  "  Analytic  GeoBetry  of  Three  Dimen- 
sions,- nl<o  his  "Higher  Plane  Curves"  and 
"Higher  Alff9bra."—BEEN*BDM'GuiBE, Liverpool. 

[SMfll,]— Boionoo  and  Art  Bxaminatlon,— 
Todhunter's  "  Differentiil  and  Integral  Calculus," 
Boole's  "  Finite  Differences,"  Boole's  "Differential 
Equations,"    Woolbonse's  "  Elementsof  tbe  Differ 


loBg.  If  he  was  to  try  to  alecp  on  his  back  wben 
lyJDg  on  this  one  legEcrl  BtooT,  1  think  be  would  ini, 
as  Booa  as  he  dropped  oS  to  sleep,  tbat  be  wocM  fall 
onoueaideor  the  other.  Hemight  also  try  tying  l^ni. 
self  in  bed,  aotbat  it  n-onldbe  imposilble  to  lie  do  hu 
back.  Suppoeing.foiinstnnco.  he  wished  to  lie  on  his 
left  side,  he  could  eiiFily  iiiaaage  it  by  fixing  to  Ui 
right  arm.  aa  higb  iii  as  poiisihle,  a  strap.  tbsotW 
end  beiuE  fixed  to  tl,,^  kft  sideof  thebed.andoDto! 
left  arm  tie  one  which  was  £ied  to  tbe  right  Mt  of 
the  bed,  with  strapt  beinir  jn^t  alack  when  be  mi 
lying  on  his  aide,  lu  this  way  be  could  sleep  coa- 
lortably  on  bis  side,  but  s«  soon  aa  be  turned  to  lie 
ck  tbe  sirapa  would  tiihten.  and  not 
do  ao.— A.  A.  WatKIMS. 
[32081,]  — Anhydrides.— BeDEO-monamie  ail}, 
dride  ODcurs  in  certain  halsami,  and  is  prepared  mil 
dry  sodium  dunamata  and  benzoyl  ehlorids.  Thas  i— 
C„H;CONaO  +  CHiCOCl  =  NaO  +  §1^)'^ 
After  waabing  it  is  left  pnre,  and  is  dusolved  kf 
alcohol,  from  which  it  cryatalliaea  in  small  lastnn 
priams.  having  an  agreeable  amell.  Aeeto-taeeaoic 
anhydride  is  prepared  by  beating  dried  lodiBB 
benioate  with  acetyl  oblonde.  Tbua : — 
C,HiCONaO  +  CHjCOCl  -  SaCl  +  c^^'f  0. 


K 


'8     CHjCONaO  +  Ci 


.ceUte  in 


.HjCOCl  1=  NaCl  +  Cs^fro}**' 

may  be  snlistituted  for  aodims 


)    CjHsCo    I 
lahydridea  ] 


.'Dcing  tbe  subject.  For  eac^  and  all  of  these  a 
thorough  knowledge  of  algebra  is  nscesaary  aa  a 
preliminary,  —  FKLtoW  OC  TKK  ISBTITUTB  OP 
Actuaries. 

[32088 ,J—8oIutt on  of  Canatto  8oda.— Weijtb 
ont  21 00  grains  of  pure  fused  canstic  soda,  and  di 
solve  in  10.000  gnins  of  water.  The  reaulting  sell, 
tion  will  then  be  of  the  reqnired  strength.—J.  M. 
W.,  Manchester. 

[SSnes,]— Steam.— You  will  not  be  able  to  get  a 
ateam  etiglue  to  propel  a  amall  boat  as  fast  as  fonr 
onrs  can.     Probably  your  20ft.  yawl  can  be  driven 


.  .     double  anhyibids. 

\nd  by  similar  anbatitotioa. 
vv  neu  aisiiueu  It  IS  reaoived  into  aoeiio  and  hc&son 
oxide*  or  anhydridea.  Thus  -.^ 
SfrfS)  0*gl,%<>}0.,C.H,C0,,0.  ™.«> 
In  the  distillation,  the  acelje  anhydride  pasM  tl 
first,  while  tbe  other  crystallises  on  cooling  id  ttt 
retort.  It  is  decompoaed  by  water  at  100*  iBtOtk 
conatitnent  acide.  This  anhydride  is  a  coloErltM 
neutral  oily  liquid,  obtained  by  washing  fioo  tbi 
NaCl    formed   in    the    aboi  ■'-    " 


i  dis.        [3! 
selu-     aaffe 


vbile  in  the  water.  1 
__  to  dry  the  head  liA 

a  immediately  to  put  my  bat  on,  and  then  SvA 
ring  the  reat  of  the  body.  The  hat  aeemed  to  aakt 
the  difference.- O1J.TTON. 


[32Pi^ti.]— 


mdflche  in  \ 


>,  entering  the 

neat  j  or,  iriien  nty 
or,  sometinxH '  '"  ~ 


sndrel 


four  threads  tothainfb,  your  wheels  will 

inside,  100  oatsids.  30upon     ' 
upon  yonr  60  wheel  in 


one  space.  Divide  your  top!  lOO  into  five,  by  teeth 
when  yea  have  cut  one,  turn  ontil  one  of  yonr  teeth 
comes  into  epane  of  50,  Slip  out.  and  taming  man- 
drel round  to  No,  2,  slip  into  s&me  apace  again,  and 
repeat  No,  3.  Aa,,  and  yon  will  have  the  five  threads. 
You  will  need  your  slowest  motion  on  bock  gear.— 

[H2071.]-aheet  Hteel.-Tho  scale  can  be  removed 
by  fiogging  upon  a  wood  block  end  way  of  grain  and 


.hould  be  taln»,itbedB 

is  far  better  it  praetie*' 
'  (ihonld  sot  stay  ia  tte 
Dty  minutes  is  quits  nt 
racUco.- NoTce  Boaok 


'on  cannot  make  good  carboni 
'-"--  ■■-  '--7  cut  them  out  ol 


[32015.1- Bsdnolrg  Apsrtnre  of  ^in.  O.-O.— 

I  h^  to  thank  "  W,  U.  P,^  for  his  early  reply  to  my 
query,  but  I  think  he  baa  not  grasped  my  meaning 
exactly.  I  am  perfrctly  willini  to  sacrifice  a  portion 
of  the  resolTini  power  of  my  lia.  if  by  any  arrange- 
ment  of  atopa  I  am  enabled  to  gain  a  perceplible 
advaDtage  in  penetration.  T  bave  long  since  known 
that  objectives  of  large  aperture  and  great  rewlving 
power  are  more  or  leas  deficieut  in  penetration,  at- 
thoagb  I  bave  apen  one  ortwoglaases  which  combine 
these  qnalities  in  a  very  high  degree,  and  conse- 
qnently  command  a  very  high  price,  I  do  not 
possess  a  i-in.,  and  do  not  wish  to  pnrcbase  one  at 
present.  Uy  ttock  of  powers  is  limited  to  three— 
Til,,  Sin.,  lin.,  and  jin,,  all  of  KngUsh  make,  tbe 
latter  having  lOu'  ot  angular  aperture  and  screw 
collar  adjnstment.  Now,  if  1  can  by  any  means  alter 
my  tin.  obji^Iive  so  as  to  Gain  more  penetration,  I 
would  gladly  submit  to  le!s  resolving  power,  of 
which  it  seems  to  have  more  than  sufficient.  I  have 
r«ad  with  considerable  interest  the  microscopical 
natter  in  Ihrsa  colnmna  from  time  to  time,  and  I 
rtmember  one  of  onr  correapondenta  stated  that  with 
a  series  of  atopi  be  could  alter  at  pleanre  one  ol 
Bosa'a  tin.  gl»asi'a  so  aa  to  gain  ponetration  at  a 
losa  of  resolntion,  and  vice  i^rrsit.  I  sboold  very 
maeh  like  to  know  bow  tbe  atops  were  arranged  to 
get  that  effect,  at  in  m  j  ease  1  cammt  arriTa  ai  any 


Hani 

1.32075.] -Carbon. 

for  the  electric  lomp.     ,_  . 

good  gaa  carhoQ.  Get  the  carbon  wi 

and  saw  with  emery  and  water.— W.  J.Lai 

[32070.]— Eyepieoo  for  Telasoopo.  —  To  Mr. 
Lancastkb.— If  yon  wish  to  gel  the  nearest  power 
to  lOQ  per  inch,  by  using  tbe  lin.  lens,  you  must  nse 
with  it  a  plano-convex  lens,  iin,focns,asaneye,lcna, 
and  monntthe  two  lenses  Jin,  apart,  aboie  tbe  eye. 

aperture,  Yoo  must  sUo  have  a  diaphragm  in  the 
focus  ot  eyc-leni,  and  havinif  a  diameter  about  the 
same  aa  a  small  pin's  head.  If  yon  want  to  get  a 
'  ""  '.0  the  inch,  you  must  use  the  following 


-Eye-lens. 


I  (lin.  focus) 
nhole  diaphragm 


a  foeua  of  eyS'la 


—  W.  J.  LlNCABTEB. 

[.S2082.]-BleopingontheBaok.-HavingcurmI 
myself  of  the  same,  I  bave  much  pleasure  in  telling 
you  how  I  did  so.  Uefore  getting  into  bed  I  made 
-  Impression  in  the  bed.  so  thut  I  lay  partly  on 
back  and  partly  on  my  aide- i «.,  between  tbe 


two.     It  is 
at  once      ~ 


If  "Bi 


„-jdpUa  - 

icbnlor  "  adopts  tbi 


igbt  01 


prevent  tbe  adoption  of  aoms  mechanical  contri- 
vance, should  it  be  preferTed.-W.  Ii.  S. 

[32(»2.1—eie«pinB  on  the  Back.— "A  Bachelor" 
had  baiter  wear  when  in  bed,  a  broad  band  or  belt 
round  his  waist,  but  rather  biub  np,  and  to  this 
band  at  the  back  fix  several  empty  coltoo-reeU,  so 
that  if  be  was  to  tnm  on  hii  back  in  his  sleep,  he 
would  find  the  reels  loo  nncomfortable  to  allow  him 
to  remain  long  m  that  position-  Or  another  way 
wonld  be  to  fix  initead  of  the  reels,  a  small  board 
abont  Sin.  square,  and  to  tba  centra  of  aad  mmen. 


1  fixed  »  kind  at  Its  tin.  o 


Dcieut.  unless  in  constant  pracuce. — noTuanuau     ^ 

[33eeO.]—HnadaoliB.— Perhaps  yon  oonld  piev^  c 
this  by  spilling  a  backet  of  vrater  on  yow  hal '  — 
before  entering  tbo  sea  -,  at  least,  I  have  loiiDd  Ikil  i  m 
give  relief.— £.  B.  F.  j  : 

r32087.]— 'WaterColanrBonea.—MakaasGptt. 
either  lino  wbiteor  white  lead  withoneof  jopaUKt 
gold  si»  to  four  of  turps,  and  dip  the  artisls  ifc 
For  the  finishing  add  one  part  of  beat  copal  vannA 
The  tnrpe  must  be  clean  and  good.- BeaveB. 

[32988.]-Books  on  Botany.- If  "  E,  M.  IL* 
wauta  a  cheap  book  which  will  give  him  a  nA 
acientific  introduction  to  botany  (not  a  mere  lista  < 
tbe  names  of  British  plants)  he  cannot  do  better  tka  ;^ 
procure  Bossiter'a  "  First  Book  of  Botany,"  Is.  tL,- 
T.  J.  Alman,  Oxford- atreet,  London.  An  siesIM 
companion  to  this,  or  any  other  scientifio  book  ■ 
botany,  is  Professor  Henalow'a  "  Dictionary  ■ 
Botanical  Termsi"  Groom brid ite  and  Sons,  Fal» 
noater-row.— W-  W11.B011.  LL.D, 

[32089.1— Books  on  Botany.— Cooke's  "Str»  ■ 
tural  Botany,"  la.,  Cooke's  "Botanio  Tvaa'  f 
2s.  ed.  (Hardwicke).  and  Hayward'a  "Botaaisl'l  C 
Pocket-Buok,"  la.  Od.  (Bell  and  Daldy),  will  te  ' 
found  exceedingly  naefol.  Mv  London  boakMlac  j 
informed  me  last  week  thii,t  Hooker'a  "Flora"  is  1 
'■  reprinting  ;"  so  I  hope  to  have  a  copy  tbotUy.—  ' 
J.  N.  D.,  Toitotd. 

[.^089.]— QlmensionB  of  Tank.— The  aaMOl 
of  taper  of  tbe  aidea  of  the  frustmm  ot  tbteos 
being  5  feet  io  a  depth  of  6  feet,  the  amonntot  (■)■' 
for  each  foot  will  be  libs  of  a  foot,  or  ID  incMi. 
TbQS  tbe  diameter  at  1  foot  in  depth  will  be  IBfL  liB. ; 
at2ft„I8ft,lia.iat3ft,.  17ft,ein.  ;atirt..ISttaia.; 
at  6ft.,  15ft,  lOin. ;  at  Sft.,  15ft.-H.  £.  H. 

[32080.]— Dlmeniiona  of  Tank.— By  lookiKat 
the  shape  of  the  section  of  tbe  tank  "Ganffa"  will 
see  that  tbe  figure  can  be  divided  into  a  panlkh 
gram  and  two  right  angles.  Tbe  parallelognB  will 
be  the  width  of  tbe  smallest  diameter  at  tbe  bi» 
tnm.  The  diameters  at  different  vertioe*  will  niy 
in  direct  proportion  as  twice  the  Icngtb  ot  liasi 
parallel  to  the  base  of  one  of  the  triaagka.  n* 
diametera  will  be,  therv-fore,  lOft,  Sin.,  18ft.  *b., 
17ft,  ein.,  lort.  Sin.,  and  15ft.  5in.,  tor  «Mh  bat  ii 
depth  respectively .—G.  IT.  H. 

L3!ino,]-FaliBhliig  Alaba>t«r.— IT  yoBlUis 
Ttry  ronghrubitwitbapieceof  harditoMaailM 
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water.  FoUow  np  with  (1)  Bilrton  or 
;S)  Conili-loii ;  &Dd  [3)  Ssake  stane.  atinti 
watfr.  Poliah  with  ft  piece  of  old  linen 
iek  felt.  Bpriokled  witb  potty  poirdsr,  and 
1  with  wtiter.  Shoald  Toar  slab  be  small 
1  do  for  the  poliihrr ;  if  it  i>  lar^  nail  tbe 
ilaoed  wood  bloek  the  siie  of  a  briok.  Bat, 
imploj-  nit  nnleai  jon  init " 


-Oold  I.eaf.-T[  "  J.  A."  tranafera  the 
le  will  Dot  bare  anfwaata.  Cat  tisme  paper 
ROT  than  the  leaf  ot  gold,  and  wai  on  one 
OS  tbe  waxed  tieeoe  paper  on  the  book  of 
ri  lide  to  the  ^M  loaf.  Do  tbii  to  aA 
'(■  a*  yon  require  to  nie ;  thea  pat  the 
}I  a  besTy  weight  for  a  few  miDateB.  The 
adhere  to  the  tiune.  which  «n  bit  ent  to 
\  pair  of  eeiaaon.  I^y  the  told  wken  re. 
na  OD  with  wadding,  and  peel  the  paper 
'J.  A."  oan  nae  writinir  pencil  be  will  find 
ay  is  to  ret  loms  bronie  powder  from  a 
hop.  distoWe  BOrae  gum  arabic  in  water, 
ceil  ID  the  inini  water,  and  (hen  in  the 

9dliDin|tB  of  the  books.  Tomb  off  anper. 
d  nae  a  fitch  or  No.   1   lash  tooL— Tr 

—Gold  Leaf. — What  yon  rrquirs  ii  a 
ehioD  and  knife.  Ornamental  work  on 
'oemlty  printed  either  in  Tarsinh  or  aiie. 
i  tb  broEie  powiier  and  a  hare's  foot.  Dod'>^ 
1  skewer  off.— Beatcs. 
— Mneloal  Box.— T  am  inneb  obligred  to 
i  for  his  repl^  to  the  abore  qnery,  whioh 
:orj  BB  fir  bb  it  zoea,  bnt  hardly  proinlBeii 
core  for  the  evil.  Am  I  to  nadtntand 
rriaar  ariBes  from  an  exoeetiTS  TJhration 
-nee  F  And,  if  this  is  the  case,  could  it  not 
d  by  reitorini  in  some  way  the  oriitinal 
tbe  comb  P— DiaconD. 
-£o  Toleacope.— Msrk  a  rircle  .lin.  Id 
Q  thick  paper,  and  cut  it  out  with  saiaaora, 
■aided  polygon. 

.    .  rontrh  I'bo  tube, 

r  TJDE!  of  liffht  should  be  seen  ronnd  the 
re  the  paper  does  not  tonch  the  hmsa). 
naea  oat  of  the  brass  band  of  the  bigbent 
screw  the  bund  into  the  eye-lnbe.     " 


joTea.  One  diaphragm  i>  qnite  enonjib  far  mi 
i9tnl  reprodnction  of  sonnd.  It  onglit  to  act,  no 
ectly,    but    by    means   of  a  sleel   epriog.    Tbo 


Jl 


[32n(ifl.]— Curious  Apuaratal.— The  glen  tube 
two  balbe  ii  Tery  old,  and  was  oriiriBally 
ntlrd  a.  paWilesB,  as  the  good  old  p<>ople  EmtiruMd 


wiin  ine  two  OalbB  U  Tery  oiu,  bdH  was  onnnaJij    ii,.  ..t-.A  u-t.^i  .■■  ^.    _i..i .__*.  iJT VI. 

5^;^/f  ^       T^^r     -.f     "^^"-.i^^-t--    .^.     "f  the  radio,  of  eK,h  end,  multiply  tbe  sam  I 
It  does  not  do.     Iheliqoid  contained  lO  it  is  .pints  j,^tt    and  this  product  by  31*16,  )  of  the 


naakera.  1  do  not  remember  tbe  name  of  any  safety' 
oaga  (to  present  aoDidanta  from  the  breaka^  of 
rapei)  ei^tt  that  of  Aytonn.  lliare  are  nnmerons 
Tarietiea  patented,  bnt  all  act  by  BTaipintr  tbe  snide 
OT  "  skeatB  "  with  arms  releaied  by  epriugi  on  tha 
breaking  of  the  rope.  Bnt  they  are  all  more  or  leu 
objeetionable  on  aeconnt  of  the  apring  aolinD  with- 
out the  rope  breaking  fmin  some  aaoaleranon  or 
jerk  in  the  winding,  and  this  oansea  a  delay.  ~~ 
'•PraotioB '•"----' "  '^^ 

would  oonter  a  boon  oi 
T,  E.  J. 

[83018.]— BinaTatlng.— The  number  of  cnhio  feet 
in  tbe  ezoaration  is  3,477.380,  which  nnmbar  ia 
obtained  by  either  of  the  following  niles  :  "  To  the 
prodnct  of  tbe  diametora  of  tha  two  ends  add  the 
aam  ot  their  aqnarei,  mnltiply  this  snm  by  the  p«r- 
pendionlar  height,   and   by  IfllB  tbe  prodnei  ii 


D  the  mining  oommonity,— 


bnbble  of    I 
'  10  the  Fpii 


r,  this 


e  O.-G.: 


roaeh  the  si 


sU  h 


lold  ;, 


a  bsDit.   th( 

it  tbe  r 


II  bole  should  be  i 


ti  where  none  oniht  to  eiiat.  The  lensae 
loeelv  togetber.  tike  a  boy's  sncker.  and 
laced  in  call  with  convex  snrfaoe  down- 
■ardi  object  looksd  at),  then  the  flint 
wnnponthecrownconTei.  Hanng  than 
aner.  neit  P,-rew  io,  an-l  trv  fffeot.  If 
ght,  1  won!,!  rwrnmend  jin  to  mike 
irs^ms  in  Ihn  followin^r  manner  :- 
I  of  cardboard  nboat  llin,  long  by  1 
.  oeroll  one  of  tham  in  the  tube,  anri 
IS  toge  ther.  so  ns  to  tna 


.  of  tnhinEi  tbf-n  I 


no.il 


■  Gnished  oi 


Ardboard  of  the  followJDg  dimensions  :—< 


1  thr-m  three  dinphra 


.  BKd  take 
>  eyepii 


e  tabe.     Now.  y 


!  and  fnnten 
o  the     ■ 


Ition  that  tbi 
ip  a  Eiitie  cowards  »ntrt<  ot  Xaty. 

black  them  before  fiiintr  ia  tube.  Tlp_ 

Lffniii  try  the  telescopeopOD  xome  diatsDt 
if  >tm  bad.  don't  tbrow  i"  '    ' 

le  of  Wmy'a  object.] en nea,  bl , 

id  to  tbe  telesoope.  Ton  may  get  some 
or  leoa  now  in.— W.  J.  LaKCAsriR, 
•Telsaoope.— If  yonr  eyepiecM  are  too 
le  eiie  ol  j;onr  O.-O.  yon  will  ha  troubled 
iMBin  theimaoe;  so,  too,  yon  will  U  the* 
Trfnl.-E.  B.  r. 

KnamelltDB  Tin. — Paint  tha  tin  fonr 
■  with  the  baet  white  paint,  mixed  np 
h  instead  ot  oil,  and  place  it  in  ao  oven  to 

Blaaohfnc  with  Bnlpbur  Tumea  — 
a  in  what  we  call  atarea,  wbicb  ere  made 
of  brick,  and  of  anysiiayou  n«ed.  Thoie 
aed  are  about  3  yards  wide,  4  yiLrds  long, 
b.  Th(7  are  proTided  with  rails  on  each 
'  itoTe).  into  whioh  pens  are  stock  on 
ng  tbe  node  to  be  blMohed.  Thoenlptjur 
ron  diuee,  a  hot  iron  ia  passed  over  tbe 
igfatit,  the  dooriitben  closed,  andtbe 
wed  to  bum  itself  out.    These  kiude  of 


7  well,  a 


ipe  thrancb  the  __  .__    ..„ 

wmild  da  a  great  deal  better  if  made  of 
OD«-thirdot  the  mlphnrnow  naed  woold 
onid  alio  prevent  such  large  ijnBiilltleB 
a>  tie  air.  and  doing  bo  much  damage  to 
mad,— CauflCAL  Student. 

— You     ibonld     hare    14 

._-  jad  of  eight,  and  square 

MMB  would  find  no  diScalty  in  gettiuff 
Mfnwt  with  TOUT  tinfoil  by  meani  of  a 
Toar  Ml  has  loo  niKh  play  in  tlw 


artr?: 


■W.J.  LiHCASTEB. 

raanna.-J-Bafo  Warklnx  Load  of  Timbor.— 
L.  D."  will  find  the  follomng  formnU  to  be 
jlerobly  accnr«te!— Let  B  =  breakinir  weicht  in 
ib..  L  =  longtb  of  timber  in  inche".  W  =  wiJtb  io 
->  =  depth  in  inchaa.  and  M  =  WJO.  Then 
'  '  ^-^"  >-?LJ^.  For  the  safe  working 
i  i  off  the  breaking  weight— T.  E.  J, 
]— Safe  Working  Load  of  Tirobor.— 


'""t*'    will  be  the  Tolame.      Aa  to  the  payments,  "  Gieara- 

™^'j'    tor  '■  will  find  that  the  number  of  cubic  feat  Ihunu 

for  esob  foot  in  deptb  {see  reply  to  Dimeniioni  o( 

Tank),  therefore  the  paymantii  onirht  to  be  on  a 

scale  to  init  the  nriationi.— Q.  F.  H. 


The 


a  that  ■'  L.  D." 


s   folio 


valne  (say.  K)  by  the 
breadth,  and  then  bj  the  aqanre  of  the  lepth, 
Diride  this  sum  hy  the  length  between  support*, 
tb*  quotient  will  be  the  breakinir  weiaht  inowta. 
This  dicided  by  S  or  e,  aa  the  timber  is  eipoaed  or 
not.  will  give  the  pafe  workinir  to'd  ohcu  applied 
centrally.  Bnt  if  tbe  load  ia  enually  distributed  it 
will  bear  twice  the  amount.  The  value  of  E  foe 
Scotoh  (if  is  12owt.,  so  that  * '-l?-!--^.  *-•*  = 
oafe  central  load  in  an  cipoied  situatieo,  kbout 
2  toOB  2  cut,— O.  F.  H. 

IS-TOOl.]- PhotogrBDhy.— Tbe  lens  you  have 
would  not  prodoce  oood  photos ;  better  hare  a  rood 
nrnibination  made  of  the  nanal  form,  if  yon  wish  to 
hsTB  good  pictures.  Still,  you  may  obtain  a  good 
■  ns  eonvai  leuB  of,  ssy  Bin.  foeqs. 
,  fair  quarter-plate  view  by  nsinff 
of  lens  and  3-ieiiv  diamster,— 


This  will  prodno 
aatofliu.  infra 

W.  J.  LANCiHTl 


)7.]- 


ybea 


taBnalyaslhi 
ity  of  tone  is  i 
the  StradBBrina  flat 


a  of  tbe  makers  nsmed 
)  onabyJocohoB  Stainea 


nthei 


The  Snesl 


an,  the 


time— this 


u,3 ..  .^,^..„„.f  .1.^..  -t.u  .n  violiDs  of 
IB  flat  model  ecbool ;  tbe  high  models 
netratinic  lone.  I  houghtan  old  violin 
'hich  bad  notuppadByliBbfrforonyeors. 
not  gnile    leaihle.  bnt  r-»ds    thus: 

-,.^    -  _ by.  Naples,  Fecit  1708.     Repaired  by 

Sttndhy,  1780."  Thia  violin  ts  ef  flat  model,  and  now 
repaired  has  a  most  magnificent   lone,  firm, 
i,  bold,  and  mellow.    Can  any  one  tell  me  anv- 
of  thia  maker  P-8.TA.Ti,OB. 
[33010.J-Hidln  ft,-Lean  well  forward  when  ridior 

J  on  tbe  balance.  Yonmay 
y  ilegreos.  tbouirh  there  u 

.,..  _..  -oleaa  slishtlv,  which  is  an 

advontBga.- One  who  bas  Bidden  a  Gbbat 
Deal. 

[B30IO.]-Hldln((.-Wear  ataya.— E.  B.  F. 

[aaoiS.J-Mlnlng.— l-HoriMntslJonUe-cilindu 
-jgiaes  are  the  most  anitshle  for  ninea  of  great 
depth,  and  where  Urge  ontpnte  nrc  required.  Thi 
■.ngiaet  should  be  fittod  up  an  the  most  approrei' 
ityle,  hsTiBfc  all  the  niodem  i  in  pro 'em  en  ts  for  thi 
'raploymeot  of  the  least  possible  qaintity  of  eteam 
'or  thn  greatest  poeaible  nntount  ot  work.  Tbesi 
mprovameots  ore  to  be  seen  quoted  in  any  speoifiea- 
;ir>n  or  tonder  from  anv  nf  fhn  Innre  engiiieerinft 
the  safest  and 


. —  , of  tha  two  diameters,  and  that  mm 

multiplied  by  its  height  and  by  0'S618,  equal*  iU 
tolidity.  In  thia  iusUnos  (WfP  -t-  lOP  +  tSltSO) 
[7  X  O^SfllS  ■>  2.477,388  cubic  feet  or  01,768  onUo 
rards  in  the  whole  work,  assuming  ths  inr&oe  of 
(he  ground  to  be  lerel,  as  nothing  is  stated  to  the 
oontraiy.  The  qoanilties  in  each  toot  in  depth 
tboold  tie  taken  in  the  same  way.  and  are  so  taken 
in  the  table  subjoineil,  or  thi>r  may  be  taken  in  a 
leu  tedious  mods  and  eonttiJiritli- accurate  for  earth- 
pork  in  the  case  of  nuch  thia  layers  by  taking  an 
svera^  diameter  for  each  litynr  of  a  foot  tUak, 
iqnanng  it  and  multiplying  by  TR^l.  I'be  exoava- 
lion  bang  Blft,  narrower  in  ITft.  of  depth  (i.e.. 
ilopes  11  to  ])  at  each  foot  <!own  there  will  he  a 
deorease  in  diameter  of  m.  Tbaatbetwodiametera 
for  the  Brat  layer  of  a  foot  deep -will  belfiaand  463, 
and  its  average  diameter  464-5,  and  so  oD  fiir  tb> 
remaining  layers.  The  following  are  tha  oontanls 
at  each  fMt  in  depth  :- 


ft 
1st 


Cnbiofest. 
163,241 
100.10(1 
197.980 
166.870 
163,787 
161,700 
140,646 
140^106 


133.041 

1.11.704 
lt0,78t 


a.  Bound  ateel  wire 
...  cconomicBl  to  use; 
strength  with  lees  weight  a 
"'"  '  jr  hemp  ropes.    They 


M  than  either 


—  _Bse«  been  fitted  ya  old 
js  should  be  of  caflt  atsel, 
a  possible,  consistenl  with 


The^ 


drums  10ft.,  for  i 

two  kinds  of  dm 

.      idricol  and  the  . 

kind  ot  counterbalani 

powerfnl 
*.  There 


llejs  of  le 


I  than  Oft., 


. jpcs.    There  are 

r  roond  wire  ropee— the 
il,   the  latter  acts  as  a 
lit  the  miies  are  apt  tO 
H<,  I  am  oi  opinion  that,  oitb  a  snSeiantly 
engine,  tbe  cylindrical  drum  ii  the  best, 
mvn  been  aer^ral  safety. hook?  and  arrange- 
or  the  preveotion  of  Bccidenta  dne  to  orer- 
r    invented;     but,    I    believe.    Kinn'a    and 
■'s  detaching  hooka  are  the  best.  '-  Prnctics" 
them  illustrated  in  any  paper  where  they  are 
adiertised,   and  can  obtain  particulara  from  Uis 


mea,asntoo* 
twolattareMi 


Total  .. 

Tha  oompletion  ot  a  p ..- 

'ike|riaoe  17  times,  io  I  preanme  your  18th  pt, 

>  at  a  certain  data  aftoi  completion  ot  tha  inak. — 
I.  B.  H. 

[33090.]— TiBoqner.— Ton  will  find  a  lot  ot  good 
rsoiMi  in  back  numben  for  capital  laoquars,  and 
the  Mat  method*  of  applying  ^em.— W.  J,  Lur* 

C3S091.1-PUno.-"A.T.  C."do«a  not  My  what 
dui  of  ptaao  ha  Inlands  making,  bnt  I  •appose  It 
may  be  taken  for  granted  to  be  a  cottage.  It  w  the 
fint  UdBghemnst  tarn  hia  attantion  to  islbobaA, 
and  th!i,l  would  adrias,Bboiild  be  ot  iron.  ThSMSt 
ot  a  reliable  one  ready  pinned  will  be  from  GO*,  to 
Sta.,  bat  if  he  does  not  ear*  to  veatnre  io  much  ha 
had  better  proonra  lii  4ft.  lengtbi  i 

and  13ft.  of  Ilia,  x  41in.  dry  sound  i, 

beech  wrest  pbnk  and  bant  aide.    Thetwola. 

be  obtained  at  Brooks',  Cnmbwland  Harkrt,  K.W„ 
ready  seasoned,  and  ent  with  (ha  flowary  stdo  onb 
Tbe  oast  ot  titws,  togeUwr  with  »  metal  plaU  ud 
resisting  irons,  will  be  about  17s.  If  "  £.  T.  0." 
win  ataie  which  w^  b«  decides  I  shall  b«  plsassd  to 
giTc  him  nsaanrsment*  and    directions.     In  tho 

,.,_  -r  ii^i^  msnUoo  A»* 

r  plnoky  attompti 

hare  not  known  s 

iMultsJn  not  a  tew  woold 
nd*.— W.  H,  Datim. 
CSSOSS,] — BaromotAr. — In  the  first  nlaeo  joa 
mn*t  know  tho  alaratton  sbore  sea  lenl  of  tbe  posi- 
tion ot  haromater,  and  then  joq  mn*t  add  one-tantii 
of  an  Ineh  for  eroi;  110ft.  abovo  sea  lerel :  then 
ftc  teoiperatnTa  you  must  aoneet  aooording  to  tho 
cerreotloni  on  tha  aeitifieata  for  tho  espaoial  baiw- 
leter.— W.  J.  LuroUTBK 
pSOM.]— Hoat  QnMUon.— The  queslien  nien 
to  a  Tory  limpla  experimnt  easily  perfonnad— ria- 
to  bare  a  glass  jar,  and  gradually  breathe  into  ii 
the  air  M  it  karw  Mm  lungs,  otooDrM,  boiuf  eool  i 
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niirri  air  hii> 
ItwillbsfDUB 


it  or  a 


riii*<I  <iiff»r»  troiD  tha  a 
1y  eitiRii  rouD<lly  r>  p^r  i 
t  5  ixr  f  Dt.  O.  ilencw. 

nn-hi-ii  thd  ordiniirj  sin 
il  tbiiiKUppr  willbori 


litbed  0 


Mcomit  or  the  Pir«««  of  C(i>— W,  J.  LiNCASTEB. 

[snreal-aiphon.— Yon  mmnotdBptnd  upon  jont 
tiphOD  KorkiDx  mora  thnn  soft,  in  depth  :eo  that,  il 
yon  «n  nrmrfr*  th»t  tbo  ontpr  1p8  falta  Wft..  or 
eren  36ft.,  yon  will  fstily  grt  riA  of  Ihf  water.  Bnt 
u  you  want  to  rmpty  a  wrll  10  yHrdi  deep,  yon  will 
•t  once  know  Ibat  a  liphon  ia  uselno.  Detler  Ret 
Apunpatonrfj  that  ia  (he  only  efleotnal  my  ot 
iaiDg  the  work.— W.  J,  Lancastkb. 

[33(»H.]~Oi]dlQB  on  IE  aad  IB  Carat  Gold.— 
Ton  will  Bud  a  sood  dnti  of  inilruction  on  this 
BaltpT  in  tbs  buck  namb.'ra.  I  do  not  alto^ber 
■Ml  wh&t  in  ninitit  by  "  Rildlna  on  IS  or  18  carat 
rold."  Fnre  (told  ahonl'l  be  used  in  order  to  gtt  aa 
good  a  colour  as  poii-ihlc.  and  gooA  dildinfr  nlioBld 


I.— If  jonr  photo*  are  cir- 
tbni  the  Sliu.  rondeuHir  ia 
ow  the  whole  of  ths  photo  ; 


it  hf\tcH}n  th>  pnim*  till  th-  xtirk  has  .■exrndcd  to 
the  vii».  then  Bivo  Nn  inrli  nr  two  mora  feed,  and 
honn.  I  took  the  jdia  frnni  r^adi.^ir  n  traTt-lLVd 
iii-i-Diiiit  at  thn  Arnh  iiif  Ibod  of  barinc  rherrv  tne)<n 
for  P<|«".  nnd  fou'.d  it  .in-wer  for  <.tii-k<i  Iwn  or 
ilirec  fi'et  Ions :  and  with  r^irt-.  I  think.  I  pr.uld  1i>t.- 
Iiorrd  loDCer  anea.  Of  rxiirii",  I  nm  nr^nkimr  of 
what  I  miiy  call  nnttirjl  i>-irk<.  wl:h  piih  or  mdi- 
iiifl.it*  of  pith  in  thi'iii.  It  would  not  huhwit  fnr 
f  (ifki  rut  ont  of  ralld  wv^l :  they  pould  h<-  drillr'd 
only  in  the  lathe,  1  should  think.— A  Hi  IK  NT  Sabli;. 
rSMin.]— Boring   t  yChany   Slick."- In   an 


dee^ribpd  the  method  of  boi 
Tnrkich.pipe  alem».  Peme  of  w 
8ft.  ID  lecath,  in  ordflr  to  n-pch 
diriui  to  a  tr»>  placed  nn  the  flf 
of  »p«rk»  or  a»lipi.  Tbi-  prooe«' 
the  itieks,  thon(th  aepi  '  ' 
tiou>  and  Hcrumtt  ' 
perfectly   ptmifrlit 


a  Of  t'.o 


r  the  atieks 

Him  tSo  fitter 
■  for  the  rewr 
if  tralvdrillin 


y  with  a  bruah.  and  lajr  ont  to  drr.  f 
bot  iranpUcMonthebackof  tluda 
la  needed.— Patib  Curria. 


It  ip  thi4  :  the  P 


Imndlni  til*  crook-d  parti  under  fire 
rilla  are  ma-fe  nf  w>ft  iron  wir*.  at  then 
•laih  k'pt  "harp  V,y  a  file.    Tb-  cutting 


eolar  Does  S\a.  di 

K~  mty  lame  en  on 
t  if  they  are  rquare  pnoioe  idbb  a  tin,  randenier 
wonld  be  DeeeiWTy.  The  qaarter  plate  lena  ouRbt 
to  gin  a  sharp  diio  from  ctntre  to  margin  ;  and  ii 
mar  Ik  tbat  tbe  dinmeu  around  edare  ii  due  to 
wrons'  poaitinn  of  lamp,  Trir  lamp  half  an  incb 
DMnrMna. — W.  J.  Lahca^tbb. 

[SSOil.] — Polarlaoope.— A  polariioope  aa  applied 
to  tb*  mieropcope  pboald,  if  possible,  be  made  ot  two 
Hienl  pritiDi.  Tbe  priioia  are  lo  much  better  than  ,  , 
nif  other  arranfftinpiit  that  the  outlay  oF  lOa.  for  a  , 
pair  ii  not  nueb  eren  to  an  enthnsisst  short  of 
eaib."  However.  JOD  may  try  to  make  a  pair  of 
thin  glus  polarinerPi  and  if  you  follow  the  Instme. 
ticoa  below  yon  will  faceeeif  in  obtainlnti  fair  re. 
mtta,  althoDiib  a  tnere  loa  compared  with  the  brij. 
Utaej  of  tbe  prisma.  Get  abont  15  pieces  of  thin  . 
mieroKOpio  gU»a  cot  in  a  long  oral  form,  so  that  .  ] 
joa  caD  ^)aee  them  oparly  npright  in  a  small  tube  ' 
aboTe  olijpitt  lecfts,  ItaTlngthepiecea  ready,  fasten 
them  into  the  tube  at  an  anile  of  27  degreea  with  a 
lino  drawn  tbroDith  the  eentrc  of  the  miaroscope- 
that  ia,  tbe  plsteamillbe  jnst  inrlined  37  drga.  ont  of 
the  perpend icnlir.  Thi>,  then.  Iba  aDalyserhai  to  be 
Donoted  ahoTe  the  ohj'Ct  ipoa;  and  for  the  polari- 
Kr  set  apieee  of  patent  plate, 3ln,  by  Zin..  mouBted 

and  incline  the  mirroirope,  so  tbat  the  gtaBB  sball 
make  an  anirle  of  E8  degrees  with  tbs  tource  of  illo- 
■DinnlioB.  The  under  surface  of  ptate  must  be 
blacked  with  a  dead  black,  and  then  the  inatm. 
menl  will  be  compiele. — W.  J.  Lahcahtkb. 

—Chiomatio  O.-Ct. — Toueauoat  do  any. 


msTbeyerveasilTki' 
endof  the  drill  iatl'ii 
about  oue-fonrth  Ian 
ha  bored.    Attached 

rael.    The  wire  alem  . 

a  fourth  wny  dawn  tbe  hnle  i 

block  fastened  to  the  floor  ii 

that    fits  the  hole  in    the  reel,      i 

ifftha  are  used  in  borini  a  pii>"-F 

(h  a  short  one.    The  worVmnn  vil 

■  e  holr.  In 


to  tar  tbat  the  ''optioiani "  (daalen  in  spec.       r™™^  -,    „  ,  -u       ..  ^  „   ^  v 
joa  to  mean)  hafe  refused  to       [3305*.  1— Bui phurettod  Hrdrogon.- Ton 
Itl,    jbtain  tbia  gas  by                '''  '"  '^— -"--- 


tSSOlS.]— KlcToiooptoal.- Ton   do   not   really 


BBUa,   M   muat  flL,, ^__ . , 

clean  tba  leDers,  nmoTO  tbe  black,  and-reblack 
a  dead  firm  black,  jonr  ohjfctiTeF  Really  thii  .„ 
MtoDiahing  '.  Howerer.  why  dan'l  yon  do  it  yonr. 
•alt  t  Not  that  I  abonid  at  all  rwommend  amatenrs 
to  take  bigb-prjced  objectJTea  to  pieces  on  any  con- 
■ideration— b>-tter  by  lar  eeud  tbem  to  a  good  man 
to  olean  for  yott.  HoHeTer,  as  yonr  lens  is  probably 
Dot  a  Tery  eipensire  one,  proceed  in  the  following 
inaaner  :— Before  remoTing  the  anterior  leoi,  notice 
whether  there  are  any  marks  denoting  poaillon  ot 
tbe  two  parts  of  l>ra»work.  If  not,  before  remoring 
make  a  mark  either  with  pencil,  pen,  or  miunto 
icmtch  with  knife,  so  that  yon  can  screw  ap  to 
preaisely  ssme  positions.  Proceed  in  tbis  manner 
with  every  Ipds  until  tbe  whole  are  ont,  then,  with  a 
Bna  oamel-hair  and  aome  bot  alcohol,  clean  ont  tbe 
Whob  of  the  black  left  in  the  tabes.  Having  done 
BO,  mil  op  into  a  tbiu  paste  a  small  qnaotity  ot  tbe 
bnt  ivory  black  with  two  parts  of  French  vamisb 
and  one  of  alcohol  1  then  paint  the  inside  of  tabes 


,r,.l  fihont  a  toot  above 
[TOOWJ-Colon 


on  the  appliflBlion  of  heat.  Any  ehemirt  ( 
Bopply  tbe  HtharfO.  bnt  if  "  Peardon"  iidenn 
makirs  it  himielt  I  will  instniet  him  howtsd 
-J.HABUia. 

[saOM.l— Telaaeopa.— The  b«4  thing  to  it 
the  Gin.  is  to  moant  ■  lin.  foens  eooeavs  ftr 
picM.  This  will  rive  ron  a  fair  working  Urn 
and  wonld,  in  fact,  be  the  beat  Ihiug  job  an  it 
it— W,  J.  LANCAartK. 

[xnsr.]— Bbhtt  Andrawa,  Almanao  Ibki 

—  The  engrarad  portrait  in  the  potasasn 
"G.  C.  H.,"  was  probablv  iaiued  with  "la 
Almanac  "of  the  same  date.  I78S.  "FrBodilli 
Physician,"  wa*  not  m  fietitims  personagi,  it  k 
on  iKOrd  tbat  ba  "  was  the  origual  eo^ilird 
wrll-known  almanae  hearing  bis  name.aailli 
died  ia  London  in  1T21."  After  bit  daalh  «■ 
told  that  the  work  "was  wrote  and  eontiooaJW! 
John  Winr.  aad  af terwarda  by  hii  sob  IVeka.! 
of  Piekworth,  in  tfaaeonnty  of  Batland.  llr.A 

—  ....  _ —  ..  .,-i,iej,itwai"wriliBi 
„., , Harrrr,  of  EalftoB,  ■ 

_      ^   ,  Gractbam,  for  Mr.  Tineent  Witg,  wfaa  eolita 

wire  spite  I  ^^^  ,^^  j^  f^^  ^j^  y„  ^y^^  ^^^  ^^  „_  ^ 

of  several  ,|,oae death Themaa Wright, of EatoB, nstfKi 
hegtoumg  Mowbray,  was  employed."  Ths  Utter  iiMi 
tne  noor.  » had  the  andacity  to  assert  that  he  hadhwl 
>ck,  places  oqI,  compiler  ot  'Hoom'i  Almaue'  tor  mi* 
»I.iEe.Bni1  f^^i,  ^f  ^  oentury  from  papin  and  isImmI 
V7i  ^"JL  eommnnicated  to  him  tv  Mr.  Uoore."  Hr-h 
fall  dnwn  AQdr,„,  stationer,  of  Boyaton,  wbo  dM  k  M 
L,~  L.  "B*^  I*-  liBd  during  the  *0  yeata  pravfeoi  Mi 
I^'^-^'  'actnred  '■  Moore's  Almanac  "  for  tb«  StaMM 
-  '^«  A  Company,  and  it  waa  in  the  isaue  for  l»IUa 
iLip  ronna  j^j^^  ^^  j^^  j^j  p,^  ^  "Beboke  Is  1M 
'Wright,'  reipeeting  the  afaortions  bahadnaM 
denying  tbat  this  "  pretended  aatrooOMtraisM 
latad  the  eclipsrs,  Ac,  tor  the  '  AlmaBit,' M 
incapable  of  doing  them,  ao  that  tmt  dM 
'  idunderthenamoof  ancban  ia    ""' 


In,  Ulr.  .n^il?L™  ™rt,n  I  "'  Plokworth,  in  U 

l.^t  irl\..™l    T^^L^ri    compiled  by  Mr. 
a  hole  in  the  reel.    In  a  wooden     /i_;n.._ '.„  w. 


ipprd  with  the  Ipft 

,-P.  H.  WENlIAJt. 

-Try  one  ot   the 


tnilioe  dyea.- Novus  Homo.  ^  ^ .__. 

[3S0.W.]-ColourfDB  Water— This  i"  another  of  j  b"  false  and  connterfeitj'     To  makt  th«, 

lho«  ragae  qneries  that  give  mneh  nwdleae  tronhle    addi'^ — " ™  ''"  "^ w_,*t  ..; 

in  anKwering.  and  brinir.  1  shotild  tbiok.  bat  little  I  aam 

■ali-fHction  lo  the  qneriit.    (See  my  an«i 

(1.275).    limsil  wood  boiled  in  water,  «iin  mitiip 

fodiiim  carbonate,  will  give  various  shades  of  rod 

iccording  to  lime  and  strength.    So  will  cochineal, 

mndder,  kr.     Litmus  colours  water  bine,  bnt  on 

iddition    of  an  acid  it  cbanges  to  bright  red.— 

Daorbert. 
[330.-i3.]-Coloutiiii  Water.-SIako  nn  infusion -  .- __ 

it    red   cabbage,  and    add   bu'nhurir  acid  till    the    then  drawn  on  withlitbogiaphio  aTa]roBI,sBdM 

ralourbpcomea  bright  red.    Tlii<  forms  a  precipi-    np  with  lithograpbic  ink  with  which  bnwiBW 

Late  aft«r  some  time,  hnt  it  can  then  be  filtered,  and     gronnd.    When  rolled  np  snariently  it  it  M 
;!ear.      It  will  require  plenty  of  acid,    over  with  reain  ooi-'—    — '  -*-^-»   — m—  — 


I  t;,,mn— one  called  iincograpbT,  the  other  w,  ^ 
But  lincograpby  is nsed  mainly  forlettsnrMSli 
'  -T.  while  anastaty  is  a  snbstitnte  for  Utbon 


taty  is  a 
vile  nil 


icography  lie  ^tais  grained  ai — __, 

the  fineness  of  the  vork  to  be  done,  tbe  dnni 


Dissolve 


every  etching  t' 


e  linai  stend  bol^  is  ■ 


both  these  preparations  of  course'  depends  on  the  obiseCas  in  stereotype,  and  tha  plata  m 

inantityotwaterinproporlionlootheringrodienla,  high,  then  put  on  macbin^  and 

-CiB  anastatic  tha  plate  is  polished,  i , 

baring  l«en  done  with  anastatic  ink,  tba  MV 

1.1  J».i.T,..J.  ^.i^  damped  with  pure  acid,  and  laid  batween  bUW 

■-^V.  tb^i  ™li;d  ™f^^  pape™  t  Ja  better  to  damp  two  or  three  ti^eiHI 

short  Yimeov^waS^iS  tn^stened  between  steef  rollera.  with  beary  ■ 

»-|oo-rle7a.  transparent  ioflamlabiS  and'qu'te-'  «""■  thedrawing  tben  pnlled  ^--d  PWjB* 

,™blo.--F...'"wM.sc.T^  _  :il£^i^TXte.''^cir^d"i-'?^^<i 

[33051  ]--Bulphurottad     HydroMn.-This    is  rolled  up  with  litho  «k,  etcbad,  j 

jreparedliy  heating  solpharand  iron  filinga  together  i^j  gUnd  for  an  hour  or iwo,  to  let _^- 

,nacruriblo,orbybrioBii.BBPtick  of  roll  -nlpbur  printod  iu  Htbo  press  in  ordinaiT  Utho  *■ 

lad  a  piece  of  white  hot  iron  inio  close  contact  one  ^,„      ;       j^      '„t  ;„  colonr.  wash  oat  wittlj 

mthtbeother.    Either  way  .  compound  is  formed  peatine  an5  roll  up  in  tha  et"         '  "  '      "^ 

of  one  equivalent  of  iron  and  one  of  suTnhor.  which  1 i i r._  ...  -k 


ipou  a  metalli 

tntimony.  It  will  ki 
iolaarleea.  transparo 
ipitablo.— Fred  W. 


mtad.  ii 

i,  IbeM 


L  onDBed  tt' 
Mwo^satAa 


of  BuTpbor.  whicL 
hydrogen  DU  b«ng  dissolved  in 
id.- J.  Habuib. 


r.  wash  ont  *MN 
inred  ink.    FarM 

itismucb««wr.l 

.11  be  happy  to  five.— PM 


wilhtL 

a  tuft . 


imben  tranprprc 

Jilnled  sulphuric  acij*.- J r Habuib.    "  OrTrER.""""  "'° 

[STOll.]— Snlpliuratted  Hydrofcon.- If  "Kap-  [33062.]— ZlaaogrBptaT.— Did    "O.  A.  P-"jj 

1 "  is  a  student  of  chemistry,  surely  his  textbook  the  precantion  of  npplving  gnm  to  his  ^ste  M 

lla  him  how  to  prepare  thi< ;  and.  if  he  is  not.  it  ia  "  rolling  up  F"    Thio  varaish  sbonld  be  Vidm 

irdly  advisable  for  him  to  meddle  with  so  poison-  toolive  oil  for  rubbing  down  ink.    Forth*^ 

19  ft  las.    Tato  88  parts  (Brains,  drachms,    A-_.  "a.A.P.,"myself,iin,l  other  amat«rriD00giB* 

^cording  to  quButitv  wnnti^)  of  fprrons  pulphide,  lahooldbe  glad  to  knowof  BtreatiaaanthiiBlp 

„                                         ,  .      -jd  100  parts  (by  weight)  of  snlphurio  ucid.     Fit  a  — XVEtltn.-j. 


.    Tb^ 


With  B  liltl"  time,  and  a  great  amount  of  c 
will  be  able  loclean  lb*  lens  as  nicely  an  it  • 
done  in  London.— W.  J.  Lahcasteb. 
fa.'WlSj  —  Kicroacopipal.- 1      aboald 


"  Kapb  to  place  hii  ohiectivn  in  tbe  banda  of  tba 
makerp,  and  ot  no  one  tlse.  But  I  do  not  believe 
any  makrc  in  ixindon  will  charge  him  one  farthing 
■Ten  for  ren^oviug  the  black  particlrs,  if  thoy  arc 
from  the  c^iDse  hn  nnmep,  and  are  Dotprodnccd  by 

black  come  oS  i»  this  wiiy,  and  I  do  not  uie  mioo 
Tory  oarcluUy  cither.— il-UBX.  m  ssinraie  ei 

[330in.1— Boring  Eittckx.- Take  a  piece  of  itecl    Fc30,^when 
rod  <B  hit  of  umbrrllii  frame  will  do),  briog  to  "■  " 

cherry  m'.  hi  at  at  tlie  tip.  and  hammer  fiat,  griod 


.u.ga«  to  the  bottom  of  ^ceivinglHittle.^  '"^^^^''^i' ^'r '"^^L-  ^.«  A. 
on  ia  required,  pas.  the  gas  into  one  or  moro  fSWO.J-Prote^Jtlng  Iron  frota  Sltrto  U 
full  ot  water,  which  absorb.*  abont  three  -Kyoacon  dip  the  article  into  the  »tio«M 
ta  volume  of  the  H,S.  Tbe  books  rncoio.  *'''■ .»«"»  '«  '"J"™,  ■  >■".""«  »*■»•  >».  .»^ 
.  on  to  add  the  ncidlDsmallportioiistbrough  which  may  then  he  pliir-d  in  n  weakw  and  w» 
id  funnel  r  bat  it  is  liei.t  lo  nd^  it  all  at  once,    •change.    Nitno  acid  of  specifir  gravitv.  1 J8J* 

■  ...    action  upon  iron  ats  IcnipenitiireofSrC.iOiO 

atmng  acid  at  113  has  no  effect  at  M°  C.  (H" 
-Dauhbebt. 

[39)74.]— ChemlonI    Szim^datlon.- ToB 

fi-capcp.     SliS  griiins  fvS   +  000  g-^--  "  -" ' "  '-  " "^ "-  ""^ 

ricld  201  gruinp  1I,S.  or  al>out  tw< 

i„..inPoie.i.ni>,..nf  wafr:  pnd  alpo  !,««  RrainB    foroiBtion  « 
ised.     There  nro  many  other  '  would  beGa 
of  making  the  pu.— DAitHSERT.  [  steps.    Thei 

rxtO.'>fi.l  -atloklni  Paper  Labsla  to  Cloth. 


_  _        _  id^  it  all 

iilnted  with  two  or  Ihi  " 

immcdistply  fit  in  the  cork  and  tube.  No  heat 
required,  and  »l|  this  should  be  done  in  tbeopena 
■  pro      o»in    mftvnnid     varvn      YhjIq,, 


a  spear  point,  harden,  and  temper.  Fix  ii  npriitbt  Take  bnlton  sbellaa  and  methylutMl  apirit,  adding  calenlationi 
in  the  Tice,  with  a  oonpls  of  ioobas  projecting,  sat  the  spirit  till  it  oovera  tbe  ahtltao.  rladBg  in  a  tin  [38074.]  — 
the  alick  on  it  with  its  pith  on  the  drill  p<unt,  twirl  [pet,  ■iiditiiilBcaTir*SBiitOT»-   WMnliq^iUr  ]  qHtUtyyoni 


mfABtlon.- lOB 
QHtWs  of  the  ad 


BrstawiM 

ill  give  jaa  a  grj™  prBclieal  b 
■     -        •       Tvltk  all  tha  IM> 


r  ^Sk»i 


1  7, 1878. 
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beeomin?  t,  member  of  the  "  Institute  riF 
r,"  a  Hcietf  of  proraBsional  cbemiats.  To 
M.  you  will  hive  to  pus  a  moet  ri^oroD', 
jtn.  by  which,  if  yoa  Boeceed,  jon  eAtablihii 
ilf  the  nithl  of  pruitiiing  u  a.  profo«>ioii») 
Although  the  Mwiety  !b.  it  is  fe&red,  Lt 
I  from  porfeet.  yet  it  mig'ht  not  be  iiurl- 


A  DHdoiibtedly  > 


r  ftod  Mrioua.  i 

Yoa  Cfttmot  bare  a  book  better  laited  tn 
irementa  or  one  of  aaeh  Kreiit  reliabilil  i 
al  niefnlDeti  as  FreeeniaB'  "  CJoaatiUtii', 
Aualyeit,''  whieh  is  written  in  the  nioh-l 
comprBhaDaiva  manner,  and  ii,  I  think 
a»bly  tke  ilaad&rd  work  on  the  Bubject.— 


LNSWEEED  QUERIES. 


ir  lut  Tbeo.  Iiod  hi*  u 


:i>liiis  Uouia  Muildin?,  eil. 
ola  Seilatead.  «ii. 
rMo(tJwiiuHandrel,<llS. 

:iectro-3dagncl,  612. 


iliRTlki^hl.UlJ. 
.unlTlnl!  Wood  Shntt*™,  e 
ilk  3f  naaraatniv.  013. 
[HhuiinUQuwtion,  «3. 
pelWrlminOMZiiH,  6IS. 
f ooli™  BoTT  Destroying,  6 


nrifylDR  Naphtha,  p.m. 

9  Darken  Buil  Ponmanteaa,  17S. 

Ell  Ua.|(lD|(.  175. 

™iio  A;;;id,  I7S. 

oile  o(  Votina.  17S. 

arifleaiinD  of  MumnM  CWoriile,  1 

r  I  WW  Newton 'a  Nainut,  ITS. 

»ail  Fern.  I7S. 

wnlnm,  Cleaofnir,  ITS. 


.DpEloimii)  panicnliLn  Bbont  cny  objaot-f  lau,  ^.,a«  I  have 
;nad  that  tba  miiffnifTLav  powenan  diffanatoTidiffaraiit 
obJHCgluHa  ?  I  inppoH  that  I  ahall  ban  to  »ad  my 
eyotube  to  hart  the  alau  fittod,  [or  it  wonid  bg  lary  lo- 
oonraDlent  to  nod  tha  wbola  inatcuBiBiil.— A  Pc»a  Bid. 

issoee.l— Crlinder    foT    FhonorrsDh  —  iTonld 

Hr.  Nbelfiint  Bidwrll  kiadlr  tell  ma  whitlier  it  !•  necwi- 
■ary  to  hare  the  ejliader  made  of  hrui,  and  whetbar  a 
'  ffood  hard  wooden  one  would  not  da  aa  wall,  tba  latter 
;  baiDiF  mach  abeapar  T  1  bave  naarty  Bniehed  maklnir  a 
,  phijnoirapli  aooordlBg  to  lii<  rary  cleat  daasriptlnn,  bnt 
la  enttin;  the  thrHid  on  tha  eylinder  tha  braaa  broke 
any  to  patcbes.  The  brui  waa  out  and  not  wrought. 
I  nappoFie  it  Duulit  to  bun  bean  the  latter.  I  toned  my 
ferrstTpe  plate  bulics  a  little  when  fllini  tbe  paint  open 
it.  Will  thia  materially  iDjnre  the  TtbratioD  P  I  <ma 
only  get  my  paper  dmm  tolenbly  tight.  It  lirH  a  little 
tottaetoneli.  Willltaat  any  the  worse  tor  tlAtP  When 
it  la  ooensoted  with  the  ipring,  howaKT.  It  la  qidta  tight. 

tinfoil  Iflf    I  prDanredaomeat  15aq.  ft.  per  ponnd  aooord- 


nwdUy  attanked  or  gnawed  by  ioldar."  I  hare  oftoa 
nutioed  tha  enda  of  wiraa.  aoidered,  anite  rotten,  and 
■liall  bs  glad  If  aome  of  your  readera  will  kindly  eipUn, 

1    Bmall   Boat*.— I  nad  with 


Hinall  plta«nre-t»oat.  bnt  I 


the  uia  of  itsm  in  aaiall 
aniioni  to  nae  atean  la 
o  prinnifatl  d       ■     ■    ■ 


and  bow  to  apply  the  p'>wer,  wbv 

or  paddle.    Farhapi  '■  Iquarioa      „ 

aom*  light  on  the  anbjeot  for  me.  Ilr  boat  it  17ft.  bj 
ilt.  Zin.  beam,  light  bnilt.    1  wonld  alao  Ilka  to  know 

them  toxether  mrKelr,  b'lng  a  bit  of  >  maohonls.    It  tlun 

itrootiTe  nod  nlnnl  psp^r  of  amall  aniriDei.  At.,  anitable' 
for  tlie  abore  pnrpo.e,  I  ba»9  no  doubt  bnt  thatUyn 
would  ba  apprenint-d  by  many  like  myielf  that  han  a 
pleamra  boat.-t[ODiiT  1>bxhcbud. 

[33111.]-Tli8  Spider  and   the  Jly.-I  ban  a 
littie  faot  for  oar  oHtiirai  hiil.iry  raaderi.     While  alttiiic 
"lutlMfly '■  in  the  girdeii  liie  uther  day  I  aaw a  apidar, 
[33097,']— Indlarubber    BindinK  fiir   Haoka.—  I  and  within  an  inoh  from  it  a  tiitlallyahont  lis.  hmg.w 
Will  anr  one  obli^  me  witli  tlie  manner  of  doing  tbla  ar  I    I  walled,  aa  Kinz  BruM  did,  "  io  eea  what  tha  nider 
pu^ouhtnaFthaiolntianf  Whacela  tbialut  proonra>>lt'.     would  do."    Tlie  little  fly  wtllcsd  baldly  np  to  hij  majaty 


[MMIB.1-T«)emetei 


mbbet  goodi  i 


T  Banse  Finders 


QUEBIES. 


tell  me  it  N< 
thaHTTiee?  How 
Berdon'a  mathoda . 

rasoes.W The  Dipping  Needle  .—Will  aome  or,.' 
Iwliind  eTiooDh  to  tell  ma  whnt  kind  ot  dipping  needle  i.. 

if  tha  price  of  a  ^ood  one  t—X. 

[33100.1— Perm  utent  Qraea  WrltluR  lak.— 
[  am  atiiloni  to  obtain  a  parmaneDl  amerald.gTaflD  ink. 
[7an  aoy  one  tell  ma  how  to  make  Itf    I  hara  liquid  rer- 

,  [  and  it  loo  f^t  to  whta  with,  and  i/aooafulH.'^! 
rsjlOi.l-InjeotorCondanaer.-Iahonldbafmitly 
hllind  If  aama  rwlar  would  ^n  a  aitgbt  aheaih  of  i. 


.__ . .  Ji  het.  ai..., ,,  

ipider  drew  bacli  atfrightnt.  Would  thia  iodlnata  that  tha 
•pider  ii  not  ao  bold  eioept  wl^au  hs  hie  hii  Tiotim  nodar 
loek  and  key  }    The  apider  waa  a  ibart-ieggad  one.— 

[331l'a,]~Dlall!ng.— wai   "P.R.AB."   kindly    glT« 
me  a  forsnla  or  ennitmatlon  for  Boding  what  latltada  a 

lS°i'aS',3e°,S3l°.7»%»CP.  Bi  a  formoETiiSTinE'.  E 
Tol.  XVIII.,  pan  7a,  and  a  table  ot  logtinea  in  ■■  Iloon'a 
"--■—■'--  "  '  hare  fonnd  the  honr^ngin  tor  latSS", 
protilam  I 


iffpotod   the   oori 


id  the  hour*  „    . 
loae  of  tba  dinl.    The  rerera 

tha  two  halret  tbe  tblofcnaaa'^'of'the  iri 
'  hadnatbeendone,audmutantely& 


5!^X"'1yll^°S^Sl""l<^'or«?-oro«  :  wiH'-Vr.Te*'??n°f^'5>d'i''''h™"'    ^h'^toorihS 


ir  the  detsilaof  tbebei^ 
uelDoa  ol  eoldenag  copper  wire  Joint!  tor  eieotric  bell  ui.< 

nit  kind  of  ^Ider  and  the  way  ot  uing  it  P— T.  1,  U. 

[33103.1  —  ■Wheelmaklnar.  —  Will  loma  of  onr 
tnenalwheelenbeklDiI  enough  to  inform  me  what  li  tht' 

n  general  nae  for  gun  oarriagea,  &o.  f  Araapoke  toflt 
gllad  or  paintal  hefore  patting  them  togetherP  If  no, 
■hat  la  the  beoaAt  darind  P  Any  farther  intormation 
;hat  will  aid  me  in  making  tbem  by  haod  will  ohlign— 


Arithmetical     Bule     Wanted.— nil 
the  fofiowingp    A  looomotiTo  with  driidni 


pplied,  hut  not  by  a  pnlaomete 

rsleaoope.- IbaTB  a  I)  achroi 
n.  focal  length  ;  also  an  syL'pis 


loh  obliged,  aa  at  preaeot  tlie  centre  (j  thi 
oat  ot  tocn>  (throngh  conioiity.  I  auppoH) 
JcBtflaaB  baa  the  niune  of  "T.  DODblat' 


1  it.— To  DociB 
PilUneln  L 


lojuring 
iTeplBOe-— »any  Umnki  to  "F.B.A.B." 


rsSlOt.]— HioTola  Qnery.-I  banaM 

rtloh  la  not  in  the  Ifluit  too  high  for  mo  whe 
inntsd.     Mydifllonltyli  to  mount.     Coold 


into  the  uddle  without  a  ]erk.  whloh  la  rery  liable  i; 
dlt  the  fork  forwanl,  and  ao  to  land  me  on  the  ground, 
toy  hIntawlllbeaooaptablato-ALrBi  Bxra. 

EISIW.]  —  PhonoBTaph.- 1  hare  made  a  phonograph, 
on  adjniling  the  reprodnoer  tbe  atyla  makea  anoh  a 
icratohlni  that  it  eftAttoally  drownt  tbe  wordi.  I  haie 
Tapped  indiambber  ronnd  the  ipring  before  acrawing  it 
'lown,  and  pat  aa  Indlambijar  ring  to  preas  lightly  on  the 
^Ing.  bnt  to  no  pnrpnea.  Oan  any  ode  tell  ma  how  tb 
lemedythonuiaanoe'- H.G.  B. 
[3310S.]— Coal   WattBOiia.- 1  ihonld  be  obliged  U 


litcly  finiibrd  an  inatnmant  from  hia  daaoription. 
rie  resnIUi  are  not  tBtJafaotory.  I  can  per«Ire  tha  eft... 
iiE  tho  iron  diAphragm  and  point  on  the  tinfoil  when  I 
-leak  in  a  Tery  high  tone,  bnt  li  there  not  a  great  dUH- 
h  ilty  in  aottJng  ttie  aecond  pdnt  to  tha  eiaot  dejitb  — 

.iL^iiid  the  nolio  produoed  by  the  oonitant  robbing  of  I 
nnfoil  aRainat  the  point,  whieb  moat  ioterfare  with  I 

and  tbe  one  be  dmrlbai 


thriada  to  moh,  bnt  fad  to  get  it  to  ipoak.  I  tare  got 
what  I  thought  to  Ba  the  markt  on  the  tinfoil,  bat  on 
I«>Ing  it  before  the  p  dot  attaebed  to  tbe  aprlnjr  I  nt 

__.!.._  ._. .. __■  ,^j„  jg^  qaioEy 

I  puted  part  ot  tba 
prodaaed  mooh  tba 
'  ~  '.per  dlapbragu  I 


le  t(^l,  ta 


ot  -eiR 
n  tbe  pi 


haa  aronib  appeaVaiioe.    Hhoold  the  polata  ba  euotly  on 

hinti  whloh  yon  tblnli  wonid  aet  me  right  I  woald  be 
gnatly  obllgnL- K.  E.  Srioir,  Dnmore,  Co.  Down. 

[S11l4.1-Bleatrlo  Bells.— I  bare  an  eleotrlo  belt, 
the  bar  ma([oeta  of  wfiich  leern  to  be  lery  weak.    What 

inei,  ailbellefetotnoarep    Tnii  ana  hu  bean' tn  n*e 
nearly  a  yenr,-W.  R,  S. 
[33115.]— Blaak  Board.— Harin^ablack  board, asd 

uad  in  order  to  gat  a  amooth  aurfaee  anitable  to  write  Oa 
irlth  ohalk  P— N'liao. 

[331100- KQuaiorlal  and  Ushtnlng.- 1  ahonid 
Mgladif  "Sigma,"  ore  maoDaelaeoiimiMteut toadrlH. 
■ould  tell  me  whether  there  la  any  danger  of  tha  high 
iron  ttillar  ot  an  eonatorial  being  atmok  by  lightening^ 
itoenatory  li  a  little  height  tnaOa 


,laphra4r™  of  will  parohnc 


I33ie8.]— Anastatlo  PrJntinit.— F«™  the  "Brief 
^Mriplion  ot  Anaetatie  Printing"'  pnblUhed  by  Ur. 
;)well,  of  Tpawlch,  I  percelta  that  the  ao.oallod  anaaCatia 

inooeraphy.  Mr,  Cowell  aara  that  in  the  h«innlng  it 
lu  conceiTHl  that  tbia  art  coald  be  applied  to  the  repro. 
iction  of  old  boolia,  and  we  baxe  a  ipeeimen  of  tbla  in 

•  to  of  old^l-mte  waa  to  1^  oVUiSoDly  by  "  **" 


le  world) 


19  belierea  that  the  ai 


^teUma  b. 


I  write  to  an  opticii 


ii-ed  anywhora.  or  it  it  ianttoriydefnnotf— D'Bti.t»ii. 
r331(».]  —  SolderiaK     Wires      of     Bleotrloal 
.  .  ApparatQB,— 1  Bod  in  Donglaa'a  "  Maoml  of  Telo- 

L I  eoldered  where  piaoucable  withiiUTer,  i  the  mctiJ  L 


[33117.]— Thainber  OrKSn, 


.of  *t  o 


;oo  toP),  t 


otopan. 


"("("st^Dlapaeon  (waod) 

(2)  Open  Diapaaoi  (metal) 

(3)  LCahUchOedaotlWiiod)  lenoiutoi-an. 
<4)  FlBta  (wood,  lower  ocUre  atopt)  00  to  t>  4ft. 
(DlBpanallde  tenor  OP     8ft. 

Will  aoy  oorreipondent  raned  in  these matten  kindly  tell 
lis  bow  imall  I  oan  make  the  ionnd-board  P    Can  I  fat  it 


thloMng  alao  of  adding 
oklonCaO,  flftDin.  in 
moutb),  tha  iouad.boar 

nipae  b«  ot  mneh  u-e  in 

ciunot  alwaya  be  gettli 
ti play,  and  aa  far  ail 
Doth  p^ale  and  tha  ord 


»  at'the'iidee' o('iJ^Ja^°1[  am 
iro  oota™  ot  padaJ  nipaalPyi*. 
:,  7in.  wide  at  top,  An.  wlds  at 
ot  which  ii  to  form  rool  of  aweU 
id  B<  to  beight.    Would  pedal 

blawlDg  thIa  onan  br  loot  la  I 
aome  one  to  blow  wud  I  wUt 
ID  a«s  there  will  be  ■»  room  lor 
ary  bellowa  pedal  f  Tha  aatioa 
. .  _  _jmplloation  of  maohanliv*  aa  1 

lutly,  what  woald  be  tha  beit  flute  to  employ.  aaJ  iriut 
i'  the  aoale  P  The  open  diapaeon  plpea  I  hare  are  Toloed 
oifitlnahaiof  wind.  I  am  afraid  of  makiag  tha  Mond- 
inmri  too  small  last  there  ahonid  not  be  anoagh  wind  la  It. 

[3311S.]— A  nnireraal  Tolacrvh.— Doder  thb 
}i>ad)nc,  OD  page  330  of  Vol.  X ..  ■  UOeBimh  larantad  bj 
Mr.  w.  T.  Tolnn,  ot  tbe  Palytoabnlo,  b  oantloDed,  and 
[lustateiB«iit  made  that  no  battery  wennplieated  naohl. 
n»y  waanesded  toactoata  the  Indioaa  en  thedtala.  It 
was  ot  the  ABO  type,  and  hr  aimply  deprening  a  aims 
piora  or  handle  in  front  ef  the  Initrament  the  IndioM 

hindle.  By  a  third  moTsmaotbotb  indioes  weiebiangbt 
l.wk  to  lero.  Will  «ome  one  oomplete  tbe  deeoripUaB  ef 
1lii>  wonderfnl  iniCmmentand  doHribe  the  meobaniam  t 

[.33119.1— Brewinr— I  ban  to  thank  Hr.  Hartia 
^ilnady  for  kindly  replying  to  preriooj  qoariea,  and  tmib 
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bin  for  r«TtIiar  (diii 


pUnI)  I  ihoald  Ilka  to  knav  It  th*  adTiDta^in  of  brawinit 
boUir,  Md,  it  u.  irhU  fin  bolter,  and  <r1iU  miks  would 


bat.  HI  1  ; 
nllKblg  u 


M«dtiHbl»r     Hr.lIUTi.D 

M  u 

X5 

[SUBOO-BsDdeiiiiic  WoodWDrk  of  Boil» 
Boom  irirapraaf.— Uonld  u/  on*  intonn  me  ot  i 
bat  iBBiuit  for  nndflrtng  the  woodworic  of  a  boll 
mon  u  mnob  Brniroar  u  poolbln  r  Ii  there  w  St 

dr^iHiniiig  ixiiitr— L.  B.  Y. 

[»lJl.]-VloUn  V»nii«li.-Woald  Kiins  oorrwp. 
dMt  t"*  '"*  "'"  i>»™«  of  tbs  beiC  kind  to  hh 
tbli  pupoH.  wilh  thf  mode  ol  Imjlng  it  on  P  I  want 


IM  MoaWonutloD  <Soat  u;  or  nil  ot  lb>  rollowloi; 
nJBTT-i-i  tdliug  IB*  whan  tha^  u<  tonod,  wkU  the;  tie 
eeapoiM  ot  tuid  tba  uki  (it  maj)  o(  nob— roHliia. 
Mtebnrit*,  erinite,  muyrrite,  minium,  h/illte,  fiaelliti  P 

— AWODLIbBB  UiainAUIT. 

[SSliS,]— Brown  OoU.-Ii  tlwro  .tiob  ■  thloft  «• 
brown  eoklP  if  so,  <■  it  eier  ued  h  InalP  bow  da«  it 

Iti  pnpWtlM  r— A     WOULD-BB     UlKBElUllt. 

rsSIM.]— Boreir  Boat.— Woold  lonia  camnMBdant 
UBdlr  daaerlba  how  to  build  b  tmBll  boat  to  arrr  two 
panona  ajid  b  dog,  witb  uimU  drwigbt  ot  wmur,  mit&bla 
lor  ahootlBK  parpoaaa,  aoraw  to  ba  warked  br  bBad  t  Also 
«b«n  aonw  Bad  attion  oonld  ba  pnioluHid  P  or  daanrip. 
tioB  BB  ngmrit  ain  Aa.,  u  Ibar  obu  ba  cbbC  apoalKll/,  it 
BOtproaomilB  otharwLaa  t—etotnuit. 

mUS.]— PklniioK  on  Bilk.— Will  mi  on«  kindlf 
tail  BB  wlut  pcapBTBtloB  to  oaa.  k 

t&S'tow^  __. 

but  Aihd  tbor  nib  off  Id  b  vei 

[mail— Hioraphone  Con  ■traotion.— Will  u 
— 'oraftba  KvouaB  Ubcbuho  who  bBi  had  iDccaai 

'  sf ,    kiudlT    balp   ona    who   bH   b< 
ia  e(  good  roctDBs'i  bonatj  t  Tba  b 


uiswar  tba  tDUowIng  quarjai  napsctlsg  Bbora  initra- 
ment.  1,  I  inppoaa  that  tfao  flat  mirror  la  Bnt  vronnd 
and  poUahsd  trojj  plBoa,  Bud  (ban  ia  oat  or  eronnd  to  aa 
BllipH  ot  tha  nqalrod  alaa.  How  nil]  aoma  ot  oar  miden 
tal]  me  bow  thia  oattloB'  or  grindiog  la  moat  aBail^  and 
aamraulT  otfeatod,  witbont  in  anj  waj  inJiulnB:  ^e 
pnliibBod  Sgiira  ot  tba  OstP  2.  Giie  lODe  Kood taita,  euf 
□  t  BpplustioD^  br  which  I  maj  Bod  wboth^r  tha  fl^ota  ot 
flat  mirror  la  a  truo  plana  or  oCberwIae.  Thaas  teati  to  ba 
applic&bla  withoqt  tha  fiat  boinK  plaoed 

tira  tooal  lawrtb  tor  b  Barlow  Is 
a  Nawtoniaq,  tba  apemilam  of  w~  ' 
Gtt.  focna  P    *.  What  ia  tha  ec 
matto  ajaplaea  iiaad  with 
identio^wiibtbaBarthoti    .     .    _    .    .. 
would  ba  tba  moat  anltabla  alia  of  Onder 
ot  tba  aiu  maDtloHod  in  oaarj  3F    Slati 
to^  laairth  ot  nbjrmti  glaiai.  and  bait  ki 
with  fooal  laogtfaa  of  compoBsnt  Icbf'-  '    ' 
1.  Uwcutar  oan  parhapa   baat  ti 
tha  ataodard  iBtonial  dluiator  ot  b, 
tnba  into  whiofa  the  enpieoe  aiidaa  f 

tboM  at  auotbec  maker  fitted. -Pee 
laaisa.]— '  Btha.—wm  amne  rea 


[S3H30— Wins.— "  So   M 

the  modua  oparaodiP    Alto  1 

maautaoburd  r— J.  FOBwaBU, 

rsaiu-l-lndikmbber.— 

"  itick?  "  indiambber  coat, 


rssUS-l-MarUiiB  Ink— What  aort  of  ink  bad 
with  tjpaa  tor  marking  lin#ri»  ^- 1  loformalKm  la  la 
tha  abora  ia  raquaatod  bj— Oeatbfu^ 

[SllU.  ] — HonoTinokle.  —7111  aoma  botaii  ical  nate 
inpplj  intoroation  oo  tha  toUowiniP  The  boH;. 
auckla  ia  pantaudria,  monoprnla— i.a.,  baa  flra  daHai 
--^— -pialil,  ThBaial--^-   "--" ■--...- 


a,  tba  I 


8.  (And  Mr.  W.    • 
tuba-that  ii.  tha    ■ 


riatj,  bow 


imbarit  ii  at  then 


tuba  which     bawthon 


worked  with  b' 


icP    Plw 


pelala  IthoujEb  not  donblai 
I    Dumbar  of  itamBni  F— Wb. 

[MU7.1  — Patent    I/CBther. 


LCD.,  a 
Can  aar 
(aouiriBK  pa 


>  wbicbit 

.lUalnahln . 

■rboB.    With  tUa  inatniniaot— aad  th 


^leai 


■BB^arboB.    With  tUa  inatniniaot— aad  thl*  ia  dij  beat—  '  matanr 
I  ban  not  baaa  ablo  to  baar  apaaob  articnlatelj  anongh  ,  a  btojcla 
to  canr  OB   aoBTBT^tSon,  and  tha  worda  ar*  almoat    or  muat  r 
diuwBad  with  BD  DBplaiiMBt  oliak  (diok.    Iha  talapboDa  I 
MB  hM  aa  ordlnarj  bar  magnat  lis.  ■  4iB.,  witSi  a  cuil 
111  No.  S6  wir*.  and  ■  [enot>p*  diM.    I  hBTs  triad  a  aof  t 
Iroa  bar  In  plaoa  ot  tha  nugnot.  but  with  no  better  raanlt. 
And  £  havo  naed  battarj  power,  Tarring  tba  itrannth 
■ "  —  -"-  -if  a  &Me'B  batlerr.    "■-'  '-  "- 


dplaofthalriiaar  Can  I  make tbam  mnalt,  or  oontriTa  a 
naana  on  the  aaow  prindpla  P  I  aaa  glowiiiv  taatimoniala 
In  tbalr  faToar,  bnt  oanaot  afford  th*  tdTerUaedeTa  onpa, 
nnlMB  by  iaag  ^nohlDg.— BuMoirauf. 

[SSllS.]— PhotOBTapbio.-!  aand  tha  anoloaad 
aimng  from  a  nawapaper  t  perhapt  Bamaot^oar  iiDmoroiu 
TBBiiiTB  wHtiM  be  Bbla  to  irlta  addlUoBal  parttoBlan  u  to 
thanawpnOBK  It  wonld  bo  nrj  deBlrabIs  to  ba  able  (a 
Ink*  BdTBBtBf*  at  It  daring  UMpnaaatamaoB  ;-"A  Vfu 
JneaBtiganPlwMfT^ihV'- AninranUonwhtob  dmplii]« 
th*  OBt  of  door  nnwtios  (rf  th*  art  o(  phMoRnplV  inaT  be 
BBid  to  haTB  elaImB  to  tha  attanUon  of  tonrlata  and 
t>u*ltan,BBWiUlBBtbatofth*BnteMianBlopaiBtor.  To 
eanrth*  bottle  llqnlda,  and  oUw  appUanoM  at  p(*aant 
i«giiir«d  nacaBaltafaa  tronblaaona  banuo,  bnt  much 
of  ifaat  luuiufBuknoa  oan  Im  anidad  b j  tba  w*  ot  what  ia 
oallad  dcT  IxonifdB  ol  Mnr  euolalan,  an  InTSntion  of  M 
ObardoB,  of  Parli.  That  prnaration,  a  mlttore  of 
oollodlOB  and  tlw  bUim  aalt.  will  kaH  aa  indcSnita  time 
In  bottla*  aieludad  tnm  th«  liiht,  and  doaa  sot  soffer 
from  mninf  tMiparMnre.  WhB  raqnlrad  tor  naa, 
tksbnnhlBlamindinMrtBlBpnMidDBB,  with  atber 
■nd  aleohoi,  tht  plataa  an  enatad  with  tba  aolDttaa.  and, 
at (Ooa at  dr7,  an raadj fOrnao.  Tha; nqnin no tnTthtr 
pivparatlaB,  and  ntaln  tbair  ieDritbancaa  tbnuwh  maoj 
MOBtki,  hot,  of  waraa.  mnat  ba  OBnfa%  knt  fnm  tlm 
tMAnntUmnploTad.  ThalBncamBrbedentopidinBe- 
dblalj  or  [attar  tba  l^ae  ot  w«ak^  acgoidlBc  to  air. 

nsm.J— AeTOnnOtlOB.- ThIa  inblaet  bai  ben  no' 
itlmitbr  mrald-ba  Sjari  fur  another  paiiod.  I  will  gin 
ttBBotbv  Btart  if  Ton  obUn  ma  aod  inaerttblB  qiw7. 

Bolntion  dnr^  tin  mnnt  ot  tba  Itat  twdn  jeara  i  atid  I 
■■da    a  "■"I"—  thraa    niontha  ago    whidi    gara    ma 


laqniUpoaaiblatar 


m  to  rile  off  tba  groBod  and  propel 
r  bt  meaoa  ot  maoUMrr,  and  ham 
BB  tonoh  aontrol  orv  tha  niBobiBa  aa  to  go  in  any  dlrae- 
Uon  Ilka  a  homUe  baa.  Id  that  ina^'s  Slsht,  iHed 
■ahsB  ap  for  BnrfMa.  BO I  mads  BHad  make  np  (or  BBifaea 
~Dot  lillad  two  ponnda  and  a 


in  thia  modal,  half  a  I 


.tal  nude,  prora  tbat  reridvhig 

the  pnpallan  of  the  iDtnr*  a«rlal 

The  maoblno  li  orWan  b;  two  Bpringa  at  aqnnl  power. 
mklBg  aaparatalr  in  oppealta  direelionn  i  tbelr  •ttangtb 
la  abost  egaal  to  tea  ponnda  aaoh,  and  will  Htt  at  BBT  nte 
Ub.  aaob  bT  tha  ibbbb.  bnt  with  a  aiear  oonravelad  Bod«l 
thar  will  lUt  mon.    Ifaj  I  now  aak  Xr.  Bt«i*T.  am  I 


1  gbtning  eondnoton 

[33131.1—  Nowtonlan    Baflaotor  — I    abankl    be 
aairJr    eSigad  it  toma  ot  onr  oorreapODdeDta  would 


maunt  a  "  bad/-)oItacr"— Fnaaos. 
[33134.1  —  Klokel    Plating.- Wouhl    an;    reader 
klodlr  iDtorm  m*  bow  to  niukel  plate  biaaa,  ataal,  ko.  P— 

[33135.]- Ph.  D.-WiU  an;  raador  of  the  BlauBn 
ItBCHaBIC  ba  klod  aDoiwh  to  Inform  ma  what  are  the 

aabJaeU  ia  It  aeoeaearr  to  nodertake,  and  of  what  diO- 
oolt;  ia  theexaminatJonP  An; iotoimatioa  on  the  aub- 
|wt  wUl  obliga— CBBniar. 

LSS13S.]- Siphon. -I  aball  ba  yar;  maob  abliged  if 
an;  of  onr  rwTen  will  aniwer  the  foUowinff ; — I  am  niinK 
■ama  fdpltig  from  Boma  laijfo  taaka  ot  water  lo  a  fern 
caaa,  ana  am  lotaDdlag  to  make  a  fonntain  at  tha  and  at 
piplDR.  Now  what  I  *lib  to  koow  ia  wtaather  I  ahall  f[ain 
an;  pTeHue  b;  taking  the  pipo  to  tha  top  of  a  biffh  wall 
and  down  t^tia  bd  aa  to  form  a  diAon.  There  la  onl; 
about  3(t.  diflsrenoa  In  tha  lanl  ol  lam  OBM  and  taaki.- 
BtBCur. 

[33137.1— QUbb  Booda  for  Harmonlam.— Oonld 
tooirhened  fflau  i>a  made  into  reede  tor  faarmoniiam  f 
What  woald  ba  tha  probable  rtanlt  at  to  ton*  it  it  ooold 
bet— J.  FoawiBB. 

[33138. ]-ToBtiiiB  3in.  O.O.— Will  "P.H.A.e." 
glta  a  few  atara  for  taating  a  3ln.  Wn;  f  I  think  all  bnt 
one  ot  tboae  ha  gam  in  Ko.  eW  are  gone  for  tha  aaaaOD. 
la  lAmbda  Ophinohua  a  test  of  laieritTP  Itappeanlnit 
on  the  poiBt  ot  diTlilon  with  aboal  170  \  the  nppar  bioka 
mddiah  and  the  lower  atael  blua,  the  latter  oonaiderablj 
amaller.  In  aocordanoe  with  hia  adrksa  to  '^  A  Poor  Btu* 
dent"  I  bare  Jut  obtaiotd  "Proalor'a  Snhool  Atlaa,"  I 
ahoald  think  it  iiamarralof  abaapnaaa.— Tbxab, 

[S3139.1— Power  of  Aatro  Byepfeoo.- 1  iball  ba 
nr;  glad  if  one  ot  Tonr  ler;  able  oomapondaata  woold 
make  It  plain  bow  to  Bet  tba  power  of  aatto  enpiece.  I 
aaa  It  itatal  100  x  £(  s  173.  I  am  at  ■  Iw  to  know 
what  the  lOO  ia,  or  bow  to  aaoartalD  whether  mr  iilua  ii 
40  to  ia.  ot  100.  Ur,  Wabb'a  dlnnUoni  loara  out  the  rerr 
point  I  want  to  know — how  the  aaoertalDad  dlTiaioae  are 
moltlplled.    A  limpla  anawer  would  help  me  in  Duking 

[33140.]— DooiniBlB.-I  wiah  to  know  how  to  find 

'•  >  0  -  i  k"  +  m'  -  ,-:-5'*"~)  -■!. 

Auwar3'UlM.-BoBB. 
[saUl.l-UathamkUoal.-WIU    soma   one    kindl; 


ail,aadiAiebiBlt> 


.ie 

br  cenanteomBaariri 
WiUBB;oMa(^H 


Alio  alDpllfr— 

Mr,  PfOOtor  wh  nnoa  in»d  anoath  to  aoln  a  un 
><nll«r  aiampla,  bat  wa  mlH  hla  aohtribuliona  i 
Eqmtioi. 

[SJIU.]— loUd  Ink.  — Omld  an;  broUiar««adsr 
klndl;  lunim  me  how  to  make  aoUd  tBk.  aad  bow  to  oaat 
.V > iii._i loileBBaf— J.  roawABD, 


[3315!.}  —  Carbon-btinlphida 

glaai  fluid  .Ufht.    It  ia  Intended  to  e> 

Ehlde,  and  the  itipa  »: 
inglaia  diaaolvad  in  aa 
b;  BBggaatlag  a  bett^  i 

[33133.]- Hobby  Eorie  for  Crippled  tatOl- 
Kacialtad  for  a  little  bo;,  two  and  halt  nan  old  (wbaH 
13  montba  hat  loat  tha  eatin  oae  ot  both  bk  lip  fta 
paraljila  of  tha  Bpinal  oord)  a  kind  of  bo^ ' 
that  hia  feet  Joit  toaeh  the  Boer,  tolndueU 

theiimpleat  m;  tomakenobatUi 

rsaiM.}- Harmonlam  Baedi.— I  ban  oo 

to^uiM  a  laiyo  harmontnm.    Will. '-^-" 

whioh  an  the  beat  reedi,  mad  qnickeal 
broad,  tha  bant,  or  the  ordinarj  reed 

rsSliS  l-Bioyalo  Brake  Oord-- 1  would  M 
oblW  if  id;  one  woold  aa;  what  li  the  most  dnntk 
brake  oord  for  baek  whaelP  Tba  one  Bene  wilt  « 
maabine,  ont  throngh  In  eaa  than  a  weak.  Aim  aM 
neip*  Im-  Bnrentiiig  rut  on  blsyolaB  woaM  be  leinl  H 
man;  baddia  m;Beir— Turaaai  ~ 

[SIlM.l— Onpola   Plant.- 

aoma  old  plant  u  a  large  fonndr;,  making  lanrv  lairlff 
aatlBwa  at  tbante  ot  abont  30  loni  dailr,  and  woaUM 
obllced  it.  b;  tba  aaaiatanee  ol  aoau  ol  ;oiir  nau  itb. 
Boribara,  I  oonU  aaoertalB  whiah  ia  tbe  beet  hind  at  bloa* 
toiuB,Bndth*baatpreBniretowarkltatr  AlaothaM 
form  and  dimeoalane  of  cupola  to  melt.  aa;.  <  Mai  l» 
how.  gi*tniF  tnll  particniara  ol  height  above  and  ^~'~~ 
tbetnnrai,Ao.|  and  it  there  la  an;  method  in  b 
beaUig  th*  blaatr  I  ban  baard  ot  (neb  beiH,— . 
In  tba  onpolaa  tor  Dimmer  plant.  I  vonld  alao  Ota  I 
know  th*  Biost  annamiaal  BMtam  ol  warkiBg  lo  ■  I 
rodaas  th* ooke oonaamptioa  to  a  minimnoL  M;tf 
raaaoa  for  aaUDg  for  thia  InlormaUoB  ta,  thr~  "^ 
traatiae  poblitbad  that  I  am  awan  of  on  onpola 
meat  to  wbloh  I  ooald  rater.— i^orau. 

[S31S7.]— L  ooomotlTe. 
wa;  to  mark  off  ilida-Talre 
iheat  P—W.  B.  a. 

[33158.]— Oolpnrinjc  Photoa,-{ten  an; 


TSBBB  ue  navl;  1J>00  floor-nulla  la  Ot  UAl 
Statea,  aftmliiic  emplopnent  to  flOJIOO  mm. 
Tba    Hownon  PnddU&s    rnnuoe.— W«  ■ 

5iTen  to  andentaid  that  the  eipNinanti  totaly  mm 
acted  at  the  Erima*  iTDDworkB,  Miililleilineigl 
with  the  Oodtnrj-HowBOD  rotarr  ptkUOiaii  hnM 
han  tonud  out  BDOonaf  all;.  The  Qbemical  ■•««■ 
hM  been  alread;        -     ' .'  ,•;,,  ho 

tbaaa later  eipai  .   ■  ...ikingi 

iiiNaBt(Dlmeohi.T,i.',.i>  :.  I'l  .  <- i   r,....-,u.v      ThLi,a 
wehaTeaai*,  has  now  tievn  put   boj-ood  a  doabt,* 
thattboMwnrki,  origioall;  itted  wit^  A*  Da^ 
aaehiae,  will  toon  be  nUrlcd  with  the  <fi(idfr«;-H 
ioa  iutead.     Ai  a  miicbinp.  thia  fnriKKeta  giaa 
on  the  taTonr  of  tha»  ..... 


HtiaUet;  iat^^M 
iibU;J  EJEtiut  |iri 
>  lonJi  vA  la  kfofj 
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ABI.B1I  OCCCXXIX.-Bi  J.  PIKRCI. 


^  m  Bi 


I'd! 


!  mm  mi 
a3„H  B 


I 


Soiunaw  lo  Oi. 


11"- 


1.  B  UkM  B  (bat). 

2.  Aoithing. 

3.  AnitUnj. 


la   lubnnmbgr. 
IT.-Wb; 


-Wbj  cmnnot  jonr  nChtr  Chrts-mOTv  be 
1.  ^^  "  Q  ^ .  2.  ?.^-5_?.    S.  E,  UkM  P 


TgiTeriiAmpton  CorporfttioD  haTS  nada  i 
^oir  Hvage  Itna  at  Bamhunt  for  tbi; 
or  with  Huch  of  ^i,aoo. 

jod  flpllttinc.— A  oaw  mwu  of  atilitiiii. 
wood  of  (hipbaildin?  jtxia  and  railwar 
•psnnjriTorlu  hu  rNUitl;  been  brougbt 
BMn.  Xhoi.  CbruU  and  Co.,  Fenohurob- 
OBniBtrodnciiurBairle;'!  Grevood-iplit- 
liaa.  An  Biperimeut  made  this  week  w" ' 

■Md  hr  woral  grentlemen,  who  wore 

laa  that  Uie  maobine  appanntl^  cnt  np  oak 
im  lUapar  fuU  aa  eaaily  ai  it  did  thoM 
itoapan.  The  iniioeai  of  tbs  maohiue  in 
p  Mk  ihowed  iti  Tains  for  nn  ia  ahip- 

rardii  Mpedallj  than  notr  lanrs  tc 

lid  agoMiBs  tbe  wood  that  oonid  ba  v> , 

Mnanlmt  Uam  now  oomDOii  in  London 
•d,  at  *  Bominal  ooit. 
kiv  11,000  nilei  ot  teleirnph  cable  bi 
DO  Eosliih  firm  ot  telegr. 


SPHINX. 

mmimiutdnu  Jut  th*  "  SgAiiu  "  aKauld  U 

T.  Uncauoa,  B.A,,  Citv  o/ionAm  Oelwil, 

duajxidt.  K.C. 
Ovi-i}  M  (In  iM"  "/  waUimatMsil  eamMpmimet   a 
Itle  tinu  mil  b>  rwuirtd  /«■  a  lalu/actani  ptnuol  md 
KtioB /or  iiuntian.  ih(  ipiM  sUotldt /irr  th<  "  Srkiiu-' 
riAgj  iMUUantv  mtricted. 

Qoeatioiw. 

7ei.— A  B  ii  a  diaeiBtw  of  anr  dRila,  with  oentro  B, 
nd  radlu  B  A  decorlbe  a  MOond  elnte.  From  B  drav 
DT  'tfrnirht  Ube  onttinif  tbe  larger  oirole  la  P  aed  the 

jwller  In  Q;  joIbAQ.    °'—  "-'  ■■■ "-'--■ 

bj  P  Q,  aro  A  P.  and  o)— 


and  chord  A  Q,  ia  biiacted  bj  the  ai 


761-ahoir  that  the  nnmber  Pj  +  10  Pi  +  KC  p,  + 
lO"  Pj,  la  dlil.ible  bj  101  if  tbe  EoUoviDg  1«— 
Pe  +  10  pi  -  (P,  +  10  r.)  *  (r,  +  10  Pi),  *o,— E.  8.  C. 

703.— Show  tlut  the  iwm  ol  the  nth  nwta  of  nnitj,  and 
the  •om  ar  their  reciprocali.  are  eiah  equal  to  »ro. 

7W.— HariBi  ffina  i  =  v  -  y>,  eipand  v  Id  a  wirtea  bj 
iBTt  of  X  bf  mcatu  of  Indeterminate  eo- 


effloienU  ai  far  ai  i\ 
7«5.— A,  B,  O  iini 
|oin<d  to  nii.T  foni 


flied  polntfi  Id  ■ 


htllDSKbloha 

e  that  the  rati 


Solutions. 

735.— Tbrooirh  A  B  B  D  oonrtmot  a  i«»lIelDgrani, 
ifaou  lidee  are  napeotiielr  parallel  to  A  C.  A  B.  and  a 
imitu  paraUeloEnm  through  A  F  C  D  ;  then  It  i<  appx. 
ea\  (bat  S  O  a^  la  tbe  Una  of  the  diacouak  of  U  K  P  Q, 
nd  HINE,  O,  O,  "   ■       ■    -  -       - 


748.— ProduH  tbe  ildea 


B  0.  of  tha  [Irea  triaDile 

., dflaoribfl  tboHnient  of  a 

istainlng  an  aagla  ^  aD«le  0  B  ».     On  B  0  da- 

The  two  MgrncnU  will  iiterewt  Id  B  awl  0. 
bniBilbOdrawtheitralgMUiuaAD,  B  B,  0  P,  uestlDB 
Ih  lidH  ot  ths  triune  in  the  poinU  D,  X,  7.    Thaa 


Oia  lidm  ot  ths  trlui^e  in  the  poinU  D,  X,  P.    Thaa 
(Dgle  A  0  B  s  angle  0  B  Q  =  aigis  A  +  SDclt  0  j  aogla 


B  0  0  a  angle  A  0  H  =  angle  A  +  angle  B  ;  and  ao^ 
AOO-  -  angle  B  t  angle  C.    .-.unaleAOr^ 

•ni[le  A  =  angle  O  C  A  +  angle  O  A  C  ;  and  aagle  A  -> 
u.le  O  A  O  ^  angle  O  0  A  =  angle  O  A  B  ;  alio  angle 
DOB  =  angle  B  =  aiigle(*AB  +  angle O  B  A i  .■ .  angia 
J  A  B  ^  angle  O  B  G ;  .-.  angle  O  A  B  ~  angle  O  B  (i= 
login  0  0  A.— L.  B. 


Tsntllatlns  BzluaBt  Cowli.— Ths  report  of 

tbe  an b.oom mitts*  (ooniiitin^  of  Captain  Danglai 
(}alton,C.B.,  F.B3.BogeraFie1d,B.A.,M.I.C.E., 
ffilliam  llauie.  CE.)  sfpoinled  \tj_  tha  Sanita^ 
I  rmtitnte  ot  Great  BritRui  to  praotiaallT  teat  tM 
renlilaling  eihanit  oowli  eihibited  at  IiMmiBRton. 
I  in  Oolober,  16T7,  wa*  preasnUd  rsoentlf.  and  ia  a* 
I  followB  :-'•  Tbe  eab^oommittae  t,—-^-' 

I  uingtoD  to  test   the  rODtilAting  a 

.  10  report  that  thsr  turn  giTao  the  maner  ineir 
moat  careful  attention,  mod  oarrisd  oat  at  tha  Bojil 
I  ObierratoTT,  Ksw,  an  elaborata  Hries  of  aboat  lOO 
iiiperimania  on  aaTOi  diSsrant  daja,  at  ditCersnk 
timet  of  tha  day,  and  nndar  dilfarant  oonditiana  of 
•find  sod  temperMore.    After  oompuii^  tfaa  oowU 


Maggie."  that  tbe  diagonal*  of  tb . ..  . 

i  D,  meet  the  d^onal.  Q  K,  at  tbe  Hune  point  i  beooc 
.Jk  F  O,  O  D-i.e.,  0  B  meet  I  O-i.i.,  I  K  in  Ua  tarn* 
pidnt;  hence  OB,  FO,  oonrerge  lo  thaiame  point)  bnt. 
It  tber  do  tbit  Hithont  being  hi  the  nuns  rtraight,  (htji 
inctew  a  epoM.    Thmfaire,  ie.— JtAsaia. 

7S6.—( Maggie.)— Let  A  B,  0  D,  be  the  radii  P  n  the 
p«i;  AOtteftrlac.  bt  Q  batbaesntre  of  graTltj  of 
AB,  tbeaaglsAFp  o  A,  AO  -  a  i  draw  A  O  parallel  to 
CD.  W  =1  weight  at  Q.  Three  toreee  niwielj.  ita  own 
-FBight  at  O,  Uw  nonial  reaoUOB  at  P,  and  the  Uniion  ot 
•■  -  itting  at  A— keep  tbe  rod,  A  B.  in  equUibrimn.    Bat, 


r  oompaniv  tt 
oaraf  oUt  with  eaoh  other,  and  all  at  theai  with 
,  ,.^n  open  pipe,  aa  the  timploit,  and,  in  faet,  01  ' 
traitabU  etudartl,  tbe  inb-cammittse  find  that  w 


B  X  AP-W  Haooe.  ti>0.    .    ,(1) 
Again, Bxoaa.<-W>'0      .    ,    .12) 

AlioAP=''^^^ (S), 

EllmlnaUng  B  and  W  between  a).  (D.  (S),  wereadlljfet 

or.  coe.'  I  =  t. .-.  ooa.  •  =  fl)*, .-.  I  =  eoa."  ^  (»*. 
(See  "Bamahaw'i  Btatla  Prob.,"  SB  pi«H,  SOS,  103,  !M.) 

7W.— Let  the  Ttrtca  ba  the  origin  o(  raotaagnlar  eo. 
onlbiatfle.  Che  npportlng  aaia  the  aaie  of  a,  ana  the  line 
tbrongbtbeoantreofthe  bHe  when  tbe  ooneli  IneqalU- 
brinm  theaiUof  f.  U  radlni  of  baaa  =  a,  height  ^  1; 
then  Ji*-t-i*-a>i>  =  01ithe  eqnatton  at  the  oonli*] 
inrfioa.     OallLng  Is  the  radiua  of  gjrmtiao  ronnd  the  aaia 

1^  -  yy*  y*  (^ + ^)  di  d*  dii. 

Putting  I  -  r  001.  *,  V  =  r  HD.  9,  (he  triple  intcand  is 
■— -■-Tnodto  I 

S^S^'J^   (r»Bin."»  +  n")djdrdff, 

°i)nndtoh9^(«'+  *).     WehaTB. 


therefon 


SO 


k*  -  "1;  (a*  +  *). 
t  we  know  from  Unetks  that  1  M  la  tbe  length  ot 
liuchronoui  limplepeDdnhim,  wUeb.sqnatad  tounl^, 

S9  li'^  1,  BnbiUtatingthltTslneiBthelaat  eqsaUoo 
ifi'.  a  =^  I.    Q,  E.  D.— LriDBOLD. 


rhe  e 


more  rapid  onrrent  of 

ripe  under  liiuilar  a<m- 
fittedonit.  Thaonlr 
ue  of  the  cowll,  thartfore,  appoari  to  ba  to  ezolods 
tain  from  the  TSDtilatinic  pipes,  and  as  tbii  oaa  be 
dona  •qna!!]',  it  not  mora  effieieotly,  ia  othsr  and 
timpler  waj^i,  witboat  diminiihing  tha  rapidit;  oiF 
Uia  enrrent  in  tbe  open  pipe,  the  subHMUBmittae  are 
anable  to  reoammand  tha  (trant  of  the  nedal  A  tbs 
Sanilarr  Inalitnia  of  Orsat  Britain  to  any  of  tba 
eibanat  «o»la  anbudttad  to  tbam  for  trial.  Kgnad 
<-  «  Eaasis,  Bogara  Piold,  and  Dooglas  OaUoo." 
._. ■_  . ,.       .  thsBipii. 


Loij  Harsh, 

ImpoMant  Doolslon  in  Patent  Law.— A 
petition  was  beard  bafore  tba  Lord  Chancnllor  on 
tba  15tb  inat.,  wbiah  had  it  net  bean  daoidBd  in 
fa«onr  o(  tbs  patittoner  would  baro  astaUiabed  a 
most  daogarons  piseedent  In  pBtant  praotioo.  The 
asae  was  aa  followi  i  Uaasrs.  Pollan  and  others,  on 
lbs  Mth  at  October,  1BT6,  obtaiosd  a  patent  tor 
imprsTsmsnts  in  looomotiTS  sngines,  As.,  No.4123■ 
lD  Jannarr.  1S7B,  nina  moolbsattar  filinn  tbair  Bnal 
ipada«ation,  tb^  allsgod  to  bars  disoorend  that 
MBM  drawinKs  bad  besn  omitted  froa  tbair  fp«(U- 
lation.  and  th^,  (brouBh  their  agsnta,  on  s>  part* 
sSUtarits  obtamad  tbe  Lord  Chaiicsllor*s  psrmissioa 
to  attad  additianal  drawings  to  tbajr  speeittaalian 
an  the  groonds  of  soma  arglant  or  inadivtsaoe,  and 
bbat  tba;  were  tba  idanti^  drawings  intoiJed  to 
bars  boea  lodged  tberewith.  Dnriog  tbit  intsrtal 
of  nine  montu  Hr.  Criokmir  bad  obtained  and  Sled 
tha  final  apaaifleatian  of  a  patent  for  iraproTamsnta 
in  oooka  and  taps,  datad  March  13,  ISTi;  No.  1001. 
At  tba  Cbriatmas  Agrianltanl  Shaw,  andatoUMr 
plaeea  prorioos  in  1877,  artiolea  made  in  aooordaBOt 
■ritb  tUs  inrantioa  bad  bseo  eibibited.  Hr.  Cii>*- 
mm  was  tbrealansd  with  an  action  for  intringe- 
neat  by  Heasrs.  PaUan.  bnt  on  rafarring  I*  tbair 
tpeoifioatioa  found  nothing  to  Intoifem  witb  Us 
inronttm.  A  Meond  lima  he  was  thraatanad,  and 
on  Bgun  inspaeting  tbair  apeoiloatioa  he  disaoraiei 
Uut  additional  drawloga  had  bosa  attaohed  tbereta 
bTDarmisuonot  tbe  Lord  CbuotUor.  Hr.  Criak- 
tbattbaaaadditimMldnwi:  '    "  ' 


mar  tenag  that  tbasa  adifitiowl  dnwinm  embodioi 
his  inTwflon,  and  that  tbay  won  Bot  daaeribad  ii 
tbair  fpoetOMtioB,  at  omo,  b*  tbe  advioo  of  bu 
tgaott,  petitiooed  the  Lotd  CbsMrilor  to  rebear  tbe 
matter.  Affidarita  wire  Had  en  both  ridel,  and 
tho  hearing  was  sst  down  far  tba  16th  iBst.  EninaBt 
ooanael  won  oogagad,  and  bia  lordship,  after  bear- 


rerened  his  fonaar  parmltsim,  vn&  tiA»Rt&.  '4m 
Jrawin^  In  quofin^  to  ^*  wu3i&i&.  \wim.'a3«w*- 
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ANSWERS  TO  CORRESPONDENTS. 

"«*  AVL  oommunicaiions •houW  be o/idrMwd  ioiht  Ennom 
of  ik$  BvoLMH  MacHXVio,  81,  TavMeooJM<r«et,  Coveni 
a«rdMi,ir.C. 

HINTB  TO  0OBRE8PONDBNTS. 

1.  Write  on  one  side  of  the  paper  onlj,  and  pat  draw. 
faiM  for  illiutrations  on  teparate  pieces  of  paper.  2.  Put 
tiuee  to  qaeries,  and  when  answering  qnenee  jmt  the 
Bombers  as  well  as  the  titles  of  the  queries  to  wnioh  the 
repUes  refer.  3.  No  charge  is  made  for  inserting  letters, 
qneries,  or  replies.  4.  Commercial  letters,  or  qneries,  or 
«BpUes  are  not  inserted.  5.  No  question  askingfor  ednoa- 
tioB  or  scientific  information  is  answered  through  the 
post.  6.  Letters  sent  to  correspondents,  nnd«r  ooTer  to 
the  Bditor,  are  not  forwarded ;  and  the  names  of  oorre- 
«poiidents  aze  not  giyen  to  inquirers. 


Bogue,  PiocadiUj,  can  probably  supply  a  work  that 
will  suit  yon.)— L.  K.  N.  (Send  the  information  for 
publication  that  other  readers  may  benefit  as  well  as 
the  querist.)— Crickktsr.  (No  remedy  can  be  applied 
with  safetT.)— 8.  W.  Bubkham.  (The  drawing  for  61 
Virginis  did  not  come  to  hand  or  was  mislaid. )—56iir. 
SrpKKB.  (You  haTeomitted  the numbsrof  spokes.  Jour 
letter  is  in  t/pe ;  but  please  send  on  the  number  of 
spokes  to  the  inch— diameter.) 

Amatkitb  PousHia,  X.  T.  Z.,  W.  H.  Bimini,  8.  Hunt. 
—Bee  indices  to  back  toIs. 

TioKBT,  Archimedes.— Your  queries  are  adrts. 

Thomas  Kat,  T.  B.  J.,  P.  B.  0..  Gktton.  BrickwaU, 
B.  J.  Johnson,  G.  B.,  J.  J.  8.,  Nero,  W.  K.,  Bernard 
McGuire,  H.  F.  B.,  E.  Sargent.  0.  E.,  E.  W.  Fnrrell, 
A.  A.  Watkins.  Bosooe,  0.  P.  Bolton.  P.  P.  0.,  B.  A., 
and  others  have  replied  to  queries  already  similarly 
answered. 


TbB  following  are  the  initials,  &e.,  of  letters  to  hand  up 
to  Tuesday  erening,  June  4,  and  nna^nowledged  else- 


fiASVAH.— L.  Briant.— P.  W.  Greene.— 0.  J.  Jones.— 
P.  Kirkup— A.  B.  M.— T.  W.  SUnier.— Incog.— 
Bartram.— Hosnikoe.— B.  Allen.— Garment  Djer.— N. 
Siroh.— J.  E.  Grandin.— Obingaohgook.— H.  E.  Lans- 
downe.— B.  N.  N.— W.  H.  Qnikrod.— P.  0.  P.— J.  H. 
Ooz.— Spot  Lens.— Junius.— A.  Z.  O.— M.  Williams.— 
•Okre.— BrickwaU.- P.  King.— J.  W.  Gray.— Theo  Iiod. 
—A  Poor  Man.— W.  W.— X.  X.— E.  H.— J.  W.— J.  H.  T. 
—Bernard  McGuire.— Ohemicus.—G.— Tory.— B.  0.— 
FimnoisBde.- Someone.— 8imonandGo.— d6in.  Superb. 
—Nose.— Cabinet  Maker.— J.  H  — Eicise.- Willingtoa. 
—Young  Engineer.— W.  E.  P.-George  Bell.— Fly 
Hater.- Ph.  D.— P.  B.  8.— E.  J.  G.— One  Interested.- 
-O.  W.— W.  J.  L.— A.  I.— Chinaman.- Old  8.— Braemar. 
— B.  T.  Harrison.— J.  Phelos.— Fred.  Foster.— J.  D. 
Duke.— Scrambler.— Fern  Lea.— J.  T.  Morton.— P. 
Toomer.— ViscaridM.- Planter.— V.  T.— J.  R.— O.— 
Znyder  Zee.— Manrico.— Old  LcTer.- Ajax.— Wm.  Aok- 
loyd. 

J.  D.  B.    (Metsler  Jc    Go.    publish    a   cheap    manual 
of  the    American  organ  ;  order  through  any  music- 
candor.)— NRRTOufl  Chip.    (1.  Bat  oatmeal  or  wheat- 
ombI  porridge  for  breakfast,  and  occasionally  lentil 
meal ;  cat  brown  bread  always,  andpartake  freqnently 
of  figs  and  stewed  prunes.    2.  We  have  Tery  Uttle  faith 
in  the  applianoes  named.    3.  Both  the  inaoz  numbers 
raferred  to  are  out  of  print.    Instructions  for  making 
galnknto  belts  will  be  found  on  pp.  286  and  381,  Vol.  XII., 
.and  more  explioit  directions  with  illustrations  on  pp. 
JM  and  626.  Vol.  X.     As  the  dates  are  rather  far  back, 
m  onote  the  shortest  method  giren,  which  was  oom- 
nmoated  by  "  Sigma,"  and  which  he  declared  at  the 
time  would  only  cost  a  halfpenny  for  eaoh  shilling  that 
would  be  charged  for  one  of  the  belts  by  the  maker  you 
mMition :— *'  Get  some  copper  wire,  site  No.  10,  out  it 
into  lengths  of  an  inch  or  an  inch  and  a  half;  solder  to 
the  ends  of  eaoh  an  inch  of  thin  copper  wire  or  wire 
ooid,  and  wrap  a  piece  of  fine  flannel  round  the  copper ; 
out  a  strip  of  sheet  sine  an  inch  wide  into  pieces,  wnioh 
inm  ronnd  a  rod  into  cylinders  large  enough  to  surround 
aad  grip  the  flauDel-jaoketed  ooppers,  and  solder  the 
frircs  from  the^  to  the  next  sine  in  series.")— Natis. 
<Yoa  seem  to  be  unaware  that  a  series  of  articlce  on 
-oaaoas  was  concluded  on  p.  1JS9,  of  the  present  Tolnme.) 
— Avxioui.    (First  query  unsuitable -consult  a  rete- 
rinary  surgeon :  second  inserted . )  — B.  and  G.    (You  can 
hardly  have  txied  tboee  who  adTertise  in  these  pages.) 
— MAOAsaiCK.    (Engines  more  perfect  for  the  purpose 
than  railwav  looomoti?es  have  already  been  oonstruoted 
and  appUea  to  tramway  traffic.    A  very  simple  and 
elleotiTe  contriTanoe  is  in  nae  for  lifting  submerged 
torpedoes,  and  the  crews  of  the  ships  in  the  DardaneUes 
haTe    been    well     exercised    in    its    application.)— 
LiOHmiiva.    (Colour  stains  can  be  removed  by  soak- 
ing the  parts  in  aloohol :  but  if,  as  seems  probable,  you 
have  burnt  or  soorched  the  pipe,  the  case  iii  hopeless.    A 
adlntion  of  nitrate  of  silver,  carefully  applied,  will  turn 
the  whole  to  a  beautiful  mahogany  colour,  as  nearly 
like  the  loal  thing  as  possible.)— Ohihical  STUDsirr. 
{Vapler's  « Manual  of  Dyeing,"  published  by  Chas. 
GriOB  *  (3o.  1  or  a  better  book  is  Crookei'  '*  Handbook 
<i  Dfiingana (}aUoo Printing."  published  by  L<mgmans 
-k  Go.)— Thick  Thrxad.    (Gum  bio  is  probably  dis- 
-okaroed  by  the  Coccus  locca  as  a  defence  for  its  eras, 
wlikm  are  deposited  in  the  small  branches  of  trees ;  t  ne 
fpord  Ian  Is  Saoaerit  in  its  origin,  meaning  a  hundred 
'thowand,  from  the  oonntless  inseets  which  the  Hindooe 
believe  disoharge  it  from  their  stomaohs,  and  at  length 
dutxoy  the  tree  in  which  they  form  tiieir  oolonles.    In 
Its  naturel  stote  it  is  oalled  ''^stick  lac ;"  "  seed  Uc  "  is 
pomded  sti^c  lao  after  it  has  been  separated  from  the 
■tkto.  and  the  colouring  mattw  extracted  from  it. 
Tfaia  ktfeer  makee  lao^lye  or  lake,  for  dyeing  woollen 
foods.    Shell  lae  is  prodnoed  from  seed  lao  by  melting 
iaA  straining  it  throutfha  beg.)  •Lthk  Bkoib.  (Prank* 
<fori-Uaok  is  the  prinoipal  ingredient  in  the  ink  used  by 
■oonpernlate  printers,  and  is  imported  from  Qermanv. 
Ik  fii  (NilAiBea  by  burning  the  lees  of  wine,  and  tne 
>iMtt  samples   come  from    Frankfort,  though   great 
«iantities  aro  mannfaotured  at  Mets,  Btrasbnrg,  and 
•MBO  in  France.  )~Ouuous.    (The  ooin  Is  a  Moorish 
Mitkxl,  worth  about  3s.  ld.)-B.  W.  N.  (It  would  be 
illegal,  aad  you  would  soon  have  the  Excise  authorities 
^lowa   on  you.)  — HODon.    (Directions  for   preparing 
animal  eharooal  wen  given  on  p.  "iTd,  Vol.  XII.  It  can, 
Auewever,  be  bought  moro  cheaply  of  the  vendors- 
wholesale  chemists  and  drysalters.)— G.  GauvDT.  (We 
kmaw  of  no  book ;  the  best  makers  advertise  on  our 
Ironi  page,  and,  we  believe,  send  full  directions  with 
4h«  apparatus.)— A.  U.  (£15,000.)— Pooa  Ton.  (Get 
Smith's  "  British  and  Fbreign  F^rns,"  published  bv 
Hardwioke  and  Bogue).— Poor  Woixmav.  (No  good 
lor  eelestial  objects,  and  poesibly  would  not  be  fonnd  by 
svery  one  to  answer  the  description  given,  bat  stiU  a 
serviceable  glass  and  certainly  worth  the  money<)— 
DuBUM.  (Use  fine  glass  paper  and  white  spirit  Tarnish.) 
H.  &.  f .  (The  makers  are  obvionslv  the  proper  persons 
to  answer  your  first  question.    Mrection^  for  making 
flro  balloons  appeared  on  p.  620  and  613,  Vol.  XXIII.) 
J.  H.  Bioas,  AdeUide.  (Bnvelope  and  letter  to  hand, 
bat  BO  P.0.0.  eaeloeed).~EBnuB.  (Hardwieka  and 


The  ItarKOst  Ciroulation  of  any  Professional 
Journal  In  tha  X  Ingdom  renders  the  BaiLDiNO  Nxws  the  beet 
medium  for  all  adTcrtlaers  of  BoUdlnf  Materials,  ArUatlo  require- 
ments, and  ContraotorB*  Machinery,  and  for  all  those  snelrlnff 
rituatlons  ss  workmen.  The  number  and  ^inTitlhiTiffe  of  Its  illus- 
trations render  it  the  unrlriUed  represent  itive  of  the  proirrees 
of  modem  art,  and  tbe  most  complete  record  of  aneirat  examples. 
Among  iU  contributors  are  the  leading  architects  and  art  ciltlos 
of  the  day,  and  no  trouble  or  expense  is  spared  to  make  it  the 
mo^t  accurate  and  comprehensive  guide  to  all  information  con- 
nected with  the  ArtM  of  Construction  and  Design.  Fnce  Four- 
pence,  nf  all  booksellers  and  newsyendors.  Poat-fk«o  4|d.  Office 
31,  TaTlstook-street,  Oorentgarden.  W.O. 


NOTICE  TO  SUBSCRIBERS. 


lehaarlbmni  noaivlnc  thalr  copies  direct  from  the 
■anastad  to  obsarva  that  the  laat  nombar  of  tlia  term  fte  whtoii 
chair  sobBortptlon  is  paid  will  be  forwaidadto  tham  In  a  Pivs 
Wrapper,  aa  an  tattmatMm  that  a  freah  ramlMaBoels  neoaassiy.  if 
It  is  daairad  to  oonMnna  tbs  SntaaovlptMB. 


To  Destroy  Blackbeetles,  Fleas.  Bnn,  and 

all  InruHStn.  n«o  YRSPEB'S  WONDRRFUL  INSBOT  DBSTROT- 
INO  POWORR,  which  is  Fold  In  Tin  B^xaa  6d.  and  Is.  each,  or 
pof't  freo  for  8  or  14  ^tampa.  from  the  Pole  proprietors,  O.  and  T. 
VKSPhR,  42")  5,  Oommeruial  road,  London.  B.  The  name  of 
YE4PEB  is  stamped  on  top  of  erery  box ;  otherwise  none  are 
genuine. 


TO  AMERICAN  &  BELGIAN  SUBSCRIBERS. 


••• 


las 


American  and  Belgisn  Bnbaortban.  aspaolally 
kheir  suoaarlptlons,  are  parties 


tlcolarty  requested  to  adviaa  the 
PttbUahar  of  the  tranamiaskm  of  the  roswoflica  ordar,  aad  the 


Bt  amount  for  which  it  la  made 
precaution  la  omlttad. 


itaria 


Behaartbars  In  tha  Vnitad 
with  tha  ■VOLXSH  MBOHAMIO  post  free  fkomthta 
•nm  of  Ua.  (Idola.  So.  gold,  or  imr.  Mta.) 


If  the  laafr^mendOHad 
llkaly  Booooar  In  ob> 


eaa  be  Bnm>llod 
litaOaoa.torth» 


ShoQld  be  Bade  \a  I 
Back  nimibam  cannot  ba  sent  bf  the 
poet,  bat  ffivst  be  lemtMed  fte  at  the  iMsof  40. 


Lamplough's  Pyreiio  Ssline  is  rafreshins, 

mo«t  am-eeable,  %vA  the  prerenttre  of  mVBas,  BILIOUSNBSS, 
SHALLrPOX,  flKiy  DissAsn,  aod  many  other  spring  and  sununer 
ailmeut«.  Sold  hi  pnaml>c«  throughout  the  wortd  vad  the 
maker.  ILl.  Holbom  Hill.    Urn  ao  nbfMtaie.—[A0VT.] 


TERMS  OF  SUBSCRIPTION. 

FATABLB  IN  ADTAHOM. 


Ia.ed.  fbr  Biz  Montha  and  lis.  for  TwSlva  Moatka. 
say  part  of  the  United  Blngrtom. 


Tola.  VI..  ZZn,  XXTTT,«  XXIV.,  ZZT.,  and  XXVL, 

sloth,  7a.  eaott. 


tp 
in 


All  the  other  volumea  are  out  of  print.  Bnbaorlbera  woald  do 
well  to  order  Tolnaaea  aa  aoon  aa  pcaalbla  after  the  aonolnalon  of 
each  half-yearly  volume  in  March  and  September,  aa  only  a  limited 
number  are  bound  up,  and  these  aocn  ran  out  of  print. 


Indaxaa  for  eaoh  half>yearly  vonma  up  to  ToL  Z. 
lL.TnaadZ.)iaohMlvabld.aaoh.  ~ 
olndlng*  la.  Sd.  aaoh. 


•.• 


Stibaortbafa  are 


chair  bookaaUera.  and  Boc  to 


aad  TolB. 
diraot.   Tbm 
throoffhtbe 


Tola. 
for 


tbtoecb 


Hollowtty's  Pills  win  render  deHoate  iiiTBlida 

the  moat  eosentlal  aervloe  whan  thsy  anlhr  tkom  bUloaa  aflSo* 
Uona.  loss  of  appetite,  or  Ipdlgeetl'^ii,  through  damp,  eold,  or 
▼ariable  weather  ;  and  lowaeaa  of  aolrita.  alck  neadaohe.  dtmoeas 
of  sight,  raintnew,  Tertigo.  reaign  their  perplailng  away  after  a 
few  doata  of  thia  regnlatlng  medicine. 


CHARGES  FOR  ADVERTISING. 


TUrcy  Worts 


B.d. 

I   6 

e  • 


fiva  ShflUBga  lor  the 
adiartlaamsats 


Front  Faga  AdvarMaaoBMOta 
sftarwarda  •d.par  Una. 
par  Una.   Mo  front  page  or 
loM  Ihaa  Five  ShlUinn. 

ADTBmTISBMBHTB  to  ■ZOHAVOI  QOLUm-ieg 
Words  ...«...».».«. 


Shming 
'for 


I   t 
t  t 


Tha  addrsasis  taMledsd  as  partel 
lie 


toipjiLea 


OUR  EXCHANGE  COLUMN 

Tkt  9hmr§e  *tr  Exthm^  Notim  U  U.  for  thtjkrtt  16 


A  powerful  Irob  Rollkr,  anitable  for  sferikix 

l^n.  rollers;  exohange  for  anything  useful,  to  l>e 
Apply  46,  Lonbetb-walk. 


WANTED. 
THO  PEIVATE  GENTLEMAN. 

■■-     The  Adverti'i  nr  wo»i1d  h^  g  ad  of  any  fob  in  th«) 
Plumbing,  Bra'swork.  Kelaequerin,-,  fronxing.orany : 
— R.  B.,  3,  Church- place.  Kens  J  gr-  en. 


PASSELL'S  POPUTAEEDUC 

Vy  and  CASSBLL'STRCHNIOAL  EDUCAT  iR.  B«o* 
and  fairly  good  order.  State  wv-eth  r  bo  md  or  not, 
prices  for  one  or  both,  to  F.  BOOKIM,  Zi,  Walton-rd.,  i 

WANTED,     a    MODEL    L0( 
TIVB.    Mast  He  flr  t-class  workmui  h<r»,  arf!  1 
working  order,  from  3ft  «n  toJ't   tiin.  lunar,  with  Tj 

EaiticuUrH  and  price  to  OBO.  V.  NOKIU.  W.kexle.d  Vi 
111,  Brighton. 


TpNGLISH    MECHANIC    WA 

-■-^    ( No.  00  •).    One  Shilling  will  b«  sent  on  reonipt 
H.  BBOADBUrr,  Bookstdler,  H.gh-atrect.  Maryleboa 


ADDRESS. 

WANTED,  ADDRESSES  of  *' 

▼  T     ••  Brlokw^U,"  ard  any  other  reutlemen  who  ^ 


in  the  ohtwrratioii  of  oerutln 
BrUtjl-road,  Birmingham. 


variable  i>t*r8  by  a  F. 


Tlfth  BdiUon.  piloe  ed. 

QBLF  HELP  TO  PATENT  L 

^  A]ao,jnloa  la.,COLOyiAL  AND  POBEION  PATI 
by  QBOBOi  DATtBS.  O.B.  PubUahed  at  tha  OflBoe  t 
(,  St.  Anaa^aqoare.  Manoheatar,  by  OBOBQB  DA' 
(late  Joan  Davlaa  *  Son).    Bstablishad  1831. 


PATENTS.— Mr.  J.  0.  MEW] 
BBmSH.  FOBBIOW.  and  OOLOlflAL  PATBI 
and  OOireULTIllO  BNOIM BBR,  given  prompt  person 
to  aU  mattara  entmated  bo  him.  Handbook  on  Patent 
for  Patenta,  les.  Fleet-atraet.  London. 


N 


OTICE    TO    INVENTO 

Immediate  Protection  to  aU  Inventora  for 
JULIUS  H^LL,  Patent  Avent,  90,  Ohancery-lane, 
**  Practical  SurgesUon*."  FIFTH  EDlTinsc  Just  publ 
tainlng  a  chapter  on  TRADB  MAKKd;  a  chapter  on 
Obtaining  Letters  Patent,  a'>d  the  Co«t  of  same ;  a  ol 
talning  IJO  PRACTICAL  MEOHVNICAL  MOYEMB 
explanation  of  eaoh  dlai(ra-n;  and  a  chanter  oa  CAl 
INTBIITOBS.    Poat-free.  13  stamps.— 80,  Chancery-lai 


P 


ATENTS.— Mr.E.  P.  ALEXA] 

OOVSULTINO  BMGINBBB  and  PATENT  i 
Southamptcm-bnildlnga.  London,  W.C.  (upwards 
years'  praotleal  enerlencel.  BRITISH,  OOLO! 
rORBIGll  PATBNTSobtalned ;  DESIGNS  and  TPA£ 
registered.  Infringements  Investigated  and  advkM 
Patent  Law.  InatmoUons  free.  PBOYIBIOIIAL  PBC 
<8  8s.   libaral  tarma  to  agonta. 


PATENTS  FOR  INTENTK 
Measra.  DA  VIES  A  HUNT  procure  BRITISH  aw! 
PATENTS  at  moderate  charges.  Full  particulars  gi 
HANDBOOK  FOR  INYBXTORS,  to  be  had  graUs  t 
Seria-street.  Lincoln*c  Inn,  London,  W.Ol«  and  from 
Ytncant-street,  Glasgow. 


TNVENTIONS  PERFECTED, 

-L   kinds  of  Maohlnary  manufactured  by  8.  SltlTB 
Eolbom ,  London. 


N 


OTICE   TO  INVENTO 

BREWER  *  JENSEN.  Bnglneeraand  Patent  i 
ttnue  to  transact  business  connected  with  Patents  ac 
tions  at  moat  moderate  charges.  INyBNTOR*S  MAN 
aad  peat 
London. 


lerate  chargea. 
BatabUahad    1 


PATENTS. — NoTKS  for  thkGtt 
or  IVTBVTOBg  (Reprinted  from  Jftifliisiiilas). i 
poat-ftree  for  T  stamp*,  from  the  Author,  Kr.  W.  LLC 
Qfi^y  for  PaUAta.  Ohandoa  Chambara,  BaokiagI 
Adalphl.  London  W.a 


T  IVERPOOL 

J.J     W.    p.    THOMPa< 


Largaat  patent  and  trademark  business  out  of  London 
of  Instructions,"  araUH.  "  Hand  book  of  Patent  Li 
and  Fbralgn."  by  w.  P.  THOJCPSON,  U.B..  la  suunps. 
"The  pltfalla  Into  which  an  unwary  Inventor  woaM 
of  atombllng  are  polnbrd   out  ...  A  troatworthy 

.**— AKOUaH  MKCHAVIC 


T 


O  MECHANICS  and  ARTIST 


INTENTION*  PBOTRTTBD  proTiaionally  fOr 
£T  lOik  laolwiTe-RDA'ARl)  W.  FURRBLIk  Ooa«Bli 
nrar  (late  I^vi  act  r  of  Vs'^hincry  on  MctropoUta 
CoatracU).  19B.  Strand.  Lo  idon. 


FOR 


TOOL    STEEL,    FILES,    S 
B^Ml  Forging*  and  Steel  Cast  big'.— Apply  t 
V.  J.  R.  CABULLA.  Anrndel-Btraat,  ShaOsU 
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f.  TYNDALL  ON  FOO-SIGNALS. 

recent  loss  of  a  Transatlantic  liner 
t  the  coast  of  Wexford,  thoagh 
nnattended  by  any  injury  to 
jers  or  crew,  serves  to  draw  renewed 
>n  to  the  subject  of  fog- signals.  It 
irhaps,  be  too  much  to  say  that  the 
7onld  not  have  been  wrecked  if  fog- 
had  been  placed  at  suitable  points 
coast ;  but  there  is  every  reason  to 
i  that  if  such  a  warning  note  could 
en  heard,  a  fine  vessel  and  a  valu- 
irgo  —  of  beef,  too  —  would  have 
.  the  treacherous  rocks.  Those  who 
cperienced  the  difficulty  of  tracing 
ay  along  roads  during  a  thick  fog 
erhaps,  be  able  to  appreciate  the 
I  of  the  mariner  on  a  fog-bound 
rith  only  his  lead  and  a  calculation 
listance  run  to  guide  him  as  to  his 
bouts,  but  it  is  obvious  that  it  must 
ition  of  extreme  difficulty,  requiring 
rcise  of  both  judgment  and  skill, 
cans  of  guarding  vessels  against 
ts  during  fogs  are,  unfortunately, 
most  imperfect  kind,  though  every 
as  been  made  by  the  Brethren  of  the 
House,  and  by  private  inventors,  to 
in  effective  system  of  signals.  For 
jars  Prof.  Tyndall  and  the  engineer 
Trinity  Board  have  been  engaged  in 
I  of  experiments  to  ascertain  the 
tans  of  warning  ships  of  their  prox- 
bo  danger  during  fogs,  and  the 
has  embodied  the  results  in  a  paper 
ed  to  the  Royal  Society.  In  1§72 
73  experiments  were  made  at  the 
^oreland  to  test  the  value  of  guns  of 
t  kinds  in  proddcing  loud  reports 
discharge  of  small  quantities  of 
and  it  was  then  discovered  that  a 
lin.  howitzer  and  31b.  of  gunpowder 
Louder  and  further  extending  report 
hie  same  charge  fired  from  an 
der  gun.  The  howitzer  could  not  be  as- 

0  be  the  best  form  of  gun  for  the  pur- 
d  accordingly  the  first  step  in  advance 
provide  it  with  a  parabolic  muzzle, 
ent  the  landward  waste  of  sound 
issist  in  projecting  it  over  the  sea 
J  was  most  needed.  A  number  of 
ith  models  were  previously  made, 

performance  of  the  gun  itself  was 
it  to  show  that  its  construction  had 
aed  on  sound  principles.  About  this 
Q-cotton  was  suggested  as  a  possibly 
5  sound- producer,  though,  as  a  mat- 
fact,   theoretic  considerations  had 

convinced  Prof.  TjmdalL  that  the 
ce  used  to  produce  the  required 
Dust  be  capable  of  yielding  an  in- 
ffect.    A  sound-wave,  it  is  known, 

essentially  of  two  parts — a  conden- 
nd  a  rarefaction ;  but  air  is  a  very 
Suid,  and  if  the  shock  imparted  to 

sufficiently  intense  and  prompt,  the 
nave  is  not  produced.  A  familiar  in- 
3  seen  in  the  clock  pendulum.  The 
r  be  supposed  to  condense  the  air  in 

of  its  line  of  motion,' leaving  a  par- 
inm  behind ;  but,  in  reality  the  air 
lobile  that  the  particles  in  front 
i>cfore  the  bob,  and  those  behind 

1  so  rapidly  that  no  sound- pulse  is 

To  convert  even  a  fractional  part 
lergy  of  the  shock  into  aerial  waves, 
ck  must  be  imparted  with  gi*eat 
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rapidity  and  intensity ;  consequently  a  sub- 
stance like  g^un-cotton  must  be  superior  to 
a  comparatively  slow  burning  explosive  like 
ffunpowder.  The  truth  of  5ie  tlieory  here 
briefly  propounded  was  fully  demonstrated 
by  some  experiments  made  in  1875,  when 
eleven  observers  noted  the  effects  produced 
hj  the  firing'of  equal  quantities  of  oifferent- 
sized  powders.  Without  a  dissentient  the 
eleven  observers  pronounced  the  sound  of 
the  fine-grain  powder  loudest,  and  they 
were  equally  unanimous  in  declaring  the 
pebble  powder  the  worst  sound-producer. 
Such  a  result  was  expected,  for  the  raison 
d'etre  of  pebble  powder  is  that  it  bums 
slowly  in  comparison  with  fine-grain  or 
large-grain  powders.  In  1876  the  parabolic- 
muzzle  fi^un  Deing  ready  it  was  pitted  against 
some  other  guns,  and  also  against  gun-cot- 
ton detonat^  in  the  open,  and  In  front  of  a 
reflector.  The  parabolic  gun,  with  31b.  of 
powder,  demonstrated  its  superiority  over 
all  other  guns,  and  established  its  equality 
with  IJlb.  of  gun-cotton  fired  in  the  open. 
Fired  in  the  focus  of  a  reflector,  however, 
the  gun-cotton  (IJlb.)  was  superior  to  all 
the  other  sound-producers  tried.  To  rein- 
force sound  in  one  direction  by  means  of  a 
reflector  implies  its  withdrawal  from  some 
other  direction ;  consequently,  for  stations 
where  the  sound  is  required  to  be  heard 
from  several  points  of  the  compass,  the  gun- 
cotton  fired  in  the  open  is  superior  to  either 
the  parabolic-muzzle  gun  or  the  cotton  fired 
in  front  of  the  reflector.     While,  then,  the 

Earabolic-muzzle  gxm  and  the  reflector  may 
e  useful  where  it  is  desired  to  direct  the 
sound  over  a  limited  area  and  in  a  certain 
manner,  the  gun-cotton  fired  in  the  open 
must  be  used  on  lightships  and  on  those 
signalling  stations  which  are  more  or  less 
surrounded  by  the  sea — c.  g.,  the  "  nesses  " 
and  promontories  which  run  out  for  con- 
siderable distances,  and  are  bathed  on  both 
sides  by  navigable  waters.  The  great  dis- 
advantage of  gun  cotton  is  found,  however, 
in  the  fact  that  a  suitable  spot  and  con- 
siderable care  are  necessary  to  its  use,  and 
although  this  disadvantage  might  perhaps 
be  overcome  in  the  majority  of  instances  it 
is  advisable  to  avoid  the  difficulty  by  using 
the  gun-cotton  rocket. 

The  necessity  for  a  sisnal  suitable  for 
discharging  from    rock    lighthouses,    and 
capable  of  clearing  obstacles  casting  what 
is  known  as  an  acoustic  shadow,  suggested 
the    gun-cotton    rocket    to    Adminu    Sir 
Richard  CoUinson,  the  Deputy  Master  of 
the  Trinity  House,  and  in  1876  some  tenta- 
tive experiments  were  made  at  Mr.  Brock's 
place  at  Nunhead.    The  rockets  were  calcu- 
lated to  be  capable  of  ascending  to  eleva- 
tions of  1,000  feet  or  thereabouts.    They 
were  of  the  ordinary  form,  but  carried  a 
disc  of  gun-cotton  at  the  head,  which  was 
fired  by  a  fuse  and  a  detonator  just  as  the 
rocket  reached  its  greatest  altitude.    The 
results  were  considered  so  promising  that 
further    experiments  were  soon  ms^e  at 
Shoeburyness,  when  the    reports    of    the 
rockets  were  heard  clearly  at  the  Mouse  and 
Chapman  lights,  each  of  which  was  distant 
8t  miles  from  the  firing-point,  but  in  oppo- 
site directions,  thus  showing  that  the  sound 
extended  over  an  area  of  17  miles,  and  an 
unknown  distance  beyond.      That  was  in 
the  summer.    In  the  following  December, 
and  again  in  March,  further  experiments 
were  made,  with  the  view  of  testing  the 
rockets  under  different  conditions  of  weather, 
and  also  for  the  purpose  of  comparing  the 
reports  of  the  rockets  with  those  of  gun- 
cotton  discs  fired  near  the  ground.    T^e 
mean  value  of   the  explosions  in  the  air 
exceeded  that  of  the  explosions  near  the 
ground  by  a  small  but  sensible  quantity. 
Last  October  a  series  of  comparative  trials 
were    made    at    Dungeness    with   rockets 
charged  with  gun-cotton  and  cotton- powder, 
the  18- pounder  gun,  and  the  syren.    The 
gun-cotton  and   the   cotton- powder   were 


practically  equal ;  but  all  the  rockets,  save 
the  2oz.  or  smallest,  gave  a  louder  report 
than  31b.  of  gunpowder  in  the  parabolic 
muzzle  howitzei*,  and  all  decisively  eclipsed 
the  18-pounder.  The  syren,  too,  was  beaten 
by  the  rockets.  A  curious  fact  was  noticed 
in  these  experiments — ^viz.,  that  a  6oz.  gun- 
cotton  disc  ^ave  a  very  little  louder  report 
than  a2oz.  disc.  Other  experiments  yielded 
similar  results;  but  the  most  remarkable 
results  were  those  obtained  by  Mr.  Prentice 
with  gun-cotton  rockets  fired  at  Stow- 
market.  A  number  of  observers  at  distances 
varying  from  6  to  25  miles  heard  the  reports 
of  the  rockets  distinctly — the  reply  irom 
the  25-mile  station  being : — "  Rockets  seen 
through  a  very  hazy  atmosphere ;  a  rum- 
bling detonation  heai'd."  Professor  Tyndall 
may  well  say  that  "  it  is  needless  to  dwell 
for  a  moment  on  the  advantages  of  possess- 
ing a  signal  commanding  ranges  such  as 
these."  The  reports  were  very  loud  at 
distances  of  10  miles;  and  such  a  dis- 
tance as  that  should  be  sufficient  to  warn 
any  vessel  of  her  approach  to  danger. 
Under  favourable  conditions  of  weaUier 
it  means  more  than  half  an  hour's  voyage 
to  the  fastest  steamer  afloat,  and  if  during 
foggy  weather  the  sounds  would  not  be 
heard  so  clearly,  it  must  be  remembered 
also  that,  under  similar  conditions,  10  miles 
would  probably  represent  more  than  an 
hour's  run.  Thanks  to  the  Woolwich  autho- 
rities, to  Mr.  Prentice,  to  Mr.  Brock,  and 
last — though  perhaps  not  least — to  Prof. 
Tyndall,  the  gun-cotton  rocket — which  the 
latter  suggests  should  be  called  the  Collin- 
son  rocket  —  is  now  at  the  service  of 
mariners,  and,  it  is  to  be  hoped,  will  shortly 
be  supplied  to  dangerous  places  around  the 
coast  for  use  during  foggy  weather.  It  is 
manipulated  with  ease  and  rapidity,  occu- 
pies very  little  room,  and,  by  grouping  and 
timing  the  discharges,  forms  an  excellent 
means  of  signalling  from  the  admiral's  ship 
to  a  fleet. 

The  phenomenon  of  aerial  echoes  noticed 
during  the  experiments  is  not  the  least 
interesting  feature  of  the  acoustics  of  the 
subject.      They    were,    we    believe,    first 
noticed  by  Prof.  Tyndall  when  testing  the 
syren  at  Dungeness,  and  also  when  listen- 
ing to  it  on  board  the  Gralatea ;  and  he  was 
at  first  puzzled  to  account  for  them,  as 
there   was    no    visible   reflecting    surface 
from  which  they  could  come.     On  days 
with  hardly  a  cloud  and  scarce  a  ripple  on 
the  sea,  the  echoes  reached  the  listener, 
standing  behind  the  syren,  with  magical 
intensity.    So  far  as  the  sense  of  hearing 
enabled  the  observer  t^j  jud^,  the  echoes 
came  from  the  body  of  airin  front  of  the 
great  trumpet,  which  sent  out  blasts  of  five 
seconds  in  auration.  Before  the  blast  ceased, 
the  echoes  struck  in,  adding  their  strength 
to  the  primitive  note  of  Uie  syren;   and 
after  the  sound  of  the  blast  had  ceased,  the 
echoes  continued,  retreating  further  and 
further  from  the  point  of  observation,  and 
dying  away  at  great  distances.    So  lon^  as 
the  sea  was  clear  of  ships  it  was  noticed 
that  the  echoes  were  continuous — "  taper- 
ing," so  to  speak,  to  silence ;  but  when  a 
ship  crossed  the  course  of  the  sound,  the 
echo  was  returned  as  a  shock,  rudely  inter- 
rupting the  continuity  of  the  dying  music. 
On  one  occasion — a  particularly  fine  day — 
while  off  Dungeness  in  the  ;^acht,  a  single 
ship  lay  about  half  a  mile  dostant  between 
the  Galatea  and  the  land.    A  rocket  was 
Ecnt  up  which  exploded  at  a  great  height : 
the  ecnoes  retreated  as  usual,  becoming 
less    intense    as   the   reflecting    surfaces 
became   more   distant ;    but    about    five 
seconds  after   the   report   a   single  loud 
shock  was  sent  back  from  the  side  of  the 
distant   vessel,    which    obliterated   for    a 
moment  the   less   intense  echoes,   which, 
however,  were  again  heard  dying  away  into 
silence.      This    phenomenon    of    a^oiviA^A^ 
reverberaliviii  Xi'^a  \i<i,^'vi  x^^^'^\.«i^  \si.  *<^«vn> 
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laboratory.  A  rectangle  22m.  by  12iiL  is 
crossed  by  twenty-three  brass  tubes,  each 
havinff  a  slit  from  which  gas  can  be  burnt, 
thus  Arming  twenty-three  low  flat  flames. 
A  reed  fixed  in  a  short  tube  is  placed  at 
one  end  of  the  rectangle,  and  a  sensitive 
flame  at  some  distance  beyond  the  other. 
When  the  reed  sounds  the  sensitive  flame 
in  front  is  violently  agitated,  roaring 
boisterously.  If,  however,  the  gas  jets  are 
lit,  the  air  above  them  becomes  so  hetero- 
geneous that  the  sensitive  flame  is  instant- 
^  quieted  by  the  aorial  reflection,  and  rises 
nx>m  a  height  of  Gin.  to  a  height  of  18in. 
That  represents  the  acoustic  opacity  of  the 
air  in  front  of  the  South  ForeLand.  Turn- 
ing off  the  gas,  and  removing  the  sensitive 
flune  to  some  distance  behind  the  reed,  it 
bums  tranauiUy,  although  the  reed  may  be 
sounding ;  out  now,  as  soon  as  the  gas  is 
lit,  the  heterogeneous  air  above  the  flames 
reflects  the  sound,  and  throws  the  sensitive 
flame  into  violent  agitation.  That  is  a. 
representation  of  the  aerial  echoes  heard 
when  standing  behind  the  syren  trumx>ets 
at  the  South  Foreland.  These  researches 
of  Prof.  Tyndall,  which  first  attracted  his 
attention  while  prosecuting  his  work  in 
connection  with  the  Trinity  House,  are 
very  interesting,  and  they  have  already 
resulted  in  the  introduction  of  signals 
whioli  should  help  to  prevent  such  disasters 
as  those  which  overtook  the  Schiller,  the 
Idaho,  and  the  Vanguard. 


TECHNICAL   EDUCATIOXT. 

fflHE  report  of  the  Executive  Committee ._ 

-■-  appointedb^oertainof  the  Livery  Com- 1  out  a  limited  number  of  specially  skilled 


panies  of  the  City  to  prepare  a  scheme  for 
the  establishment  in  London  of  an  institu- 
tion for  the  Technical  Trainiiu^  of  Artisans 
has  been  published,  and  is,  undoubtedly,  an 
important  document.  The  first  step  taken 
by  the  committee  was  to  apply  for  advice 
to  a  number  of  gentlemen,  selected  for  their 
knowledge  of  pure  science,  for  their  ac- 
quaintance with  scientific  education  and 
technical  examinations,  or  on  account  of  their 
position  as  employers  of  skilled  labour,  and 
the  letters  obtained  by  this  means  contain 
a  number  of  ideas  and  opinions  of  consider- 
able value,  which  the  committee  have  sum- 
marised and  collated,  and  on  which  they 
have  based  their  proi)osals.  At  the  com- 
mencement of  their  report  the  committee 
state  that  it  would  be  unwise  to  attempt 
to  teach  workmen  skill  in  handicraft  in  the 
training  institution,  because  such  skill  can 
be  best  acquired  in  the  workshop,  except  in 
the  case  of  the  introduction  of  a  new  in- 
dustry or  the  revival  of  an  old  one,  when, 
imder  special  circumstances,!an  opportunity 
might  be  afforded  for  the  training  of  ai*ti- 
sans  in  the  actual  work  of  their  craft  in  the 
institution.  The  wisdom  of  this  decision 
will  commend  itself  to  employers  of  labour, 
except  those  who  woultf  like  to  obtain 
skilled  workmen  without  the  trouble  of 
teaching  apprentices.  The  committee, 
consequently,  recommend  that  the  teach- 
ing should  be  confined  i*y  imparting  a 
knowledge  of  the  principles  of  science 
and  art — 1:>  familiansLng  the  artisan  with 
the  great  facts  and  theories  upon  whioli 
the  industry  he  is  to  pursue  is  based.  To 
illustrate  by  instances :  they  would  not  pro- 
pose to  instruct  an  ironworker  in  the  actual 
manipuLition  of  his  tools  and  appliances,  but 
they  would  endeavour  to  impart  such  in- 
struction as  would  enable  him  to  under- 
stand why,  in  spite  of  his  manual  skill,  his 
puddle  bar  is  occasionally  bad,  or  his  pig- 
U'on  of  an  inferior  quality.  Chemistry,  as 
applied  to  ironworking,  would  therefore  be 
the  most  important  subject  in  the  curri- 
culum of  technical  education  for  iron- 
workers. Similarly  with  regard  to  textile 
manufactures.  It  would  be  unwise  to 
«'st:il)lish  Tri()«lel  factories,  as  has  been  done 
v;ii  lij'j  (_'  »niia  :i.,  with  t:iovi,*wof  onabliu*i 


the  operator  to  acquire  extra  dexterity ;  but 
it  is  essential  to  improvement  that  the  pick 
of  the  workmen  should  have  such  an 
acquaintance  with  chemistrv  as  to  appre- 
ciate the  effects  of  different  Kinds  of  water, 
and  to  estimate  the  properties  of  dyes  and 
their  effects  upon  the  materials ;  while  their 
artistic  taste  should  be  trained  to  avoid  those 
combinations  and  designs  which  offend 
against  the  accepted  canons.  This  is  a  fair 
exposition  of  the  principle  upon  which  an 
institution  for  promoting  technical  educa- 
tion should  work,  and  if  the  details  are  well 
worked  out  and  adhered  to  in  practice,  the 
result  will  doubtless  be  of  incalculable 
benefit  to  the  country  at  large.  But  it  is 
important  to  observe  that  the  instruction 
in  chemistry,  for  instance,  must  not  be 
of  that  kind  which  is  required  for  pass- 
ing the  present  examinations  of  the 
Science  and  Art  Department.  Applied 
chemistry  is  what  is  required — not  theore- 
tical, we  had  almost  said  hypothetical. 
Neither  the  ironworker  nor  the  maker  of 
textile  fabrics  will  need  to  be  versed  in 
atomicities,  valencies,  and  the  arguments  by 
which  the  various  formulae  are  supported : 
those  are  for  subsequent  study.  What  he 
will  require  is  a  knowledge  of  chemistry  as 
it  affects  the  industry  in  which  he  is 
engaged,  or  which  he  is  about  to  follow. 
Its  further  and  deeper  study  must  be  left 
to  his  own  inclinations,  for  no  institution 
for  technical  training  can  afford  to  devote 
more  time  than  is  absolutely  necessary  to 
its  students — the  aim  being,  as  we  take  it, 
to  spread  a  knowledge  of  principles  amongst 
the  mass  of  workers  rather  tnan  to  turn 


and  highly-instructed  artisans.  The  com 
mittee  direct  particular  attention  to  the 
advice  of  Sir  W.  Armstrong,  and  others, 
that  too  much  should  not  be  attempted  at 
once,  but  that  the  scheme  should  be  so 
formulated  that  a  small  beginning  may 
develop  step  by  stop  into  a  thoroughly  suc- 
cessful and  widely- extended  system.  The 
proposition  put  forward  by  the  committee 
18,  then,  the  establishment  of  a  central 
institution  with  local  trade  schools.  The 
central  institution  would  furnish  competent 
teachers  for  the  local  schools,  but  no  one 
would  be  received  into  the  classes  who  had 
not  shown  by  previous  examination  in  some 
of  the  existing  science  and  art  schools,  or 
otherwise,  a  sufficient  degree  of  knowledge 
to  enable  him  to  profit  by  the  instruction 
given  at  the  central  institution.  What 
IS  to  be  understood  by  "  otherwise "  is 
not  stated ;  but  unless  the  examinations 
of  the  existing  science  and  art  classes 
are  specially  modified,  they  will  not,  as  we 
have  already  pointed  out  in  a  previous 
article,  attract  many  of  the  rank  and  file  of 
even  our  best  artisans.  If,  before  entrance 
could  be  obtained  to  a  local  trade  school, 
foremen,  workmen,  and  apprentices  will  be 
required  to  show  that  they  have  .acquired 
sufliciont  elenientai-y  knowledge  of  the 
principle3  of  science  jind  art — such  elemen- 
tary knowlcdijfo  being  tested  by  the  usual 
syllabuses  of  the  Science  :md  Art  Depart- 
ment.— the  numbers  applying  for  admission 
will  be  as  ri«.liculously  small  as  those  which 
have  hither  to  rospimdcd  to  the  invitation 
of  the  Sof'ioiy  ut  Arts.  The  preliminary 
examination  must  be  devoted  more  to  ti-st- 
iuLj  the  c'lipiibili'cics  of  t\ui  candidates  than 
to  an  endeavour  to  diacovcr  whether  they 
can  pass  the  elementary  grades  of  the 
Science  and  Art  Department;  for,  as  wo 
pointed  out  on  p.  441  of  our  last  volume,  it 
IS  doubtful  if  any  large  number  of  artisans 
will  take  up  the  study  of  any  sciences  which 
are  not,  to  their  limited  perception,  ob- 
A-iously  connected  with  their  tnides.  In- 
stead, then,  of  making  admission  to  a  trade 
school  depend  upon  the  successful  passing 
of  the  elcmentaiy  examination  of  the 
Science  and  Art  Bcpartment,  it  would  be 
better  to  hold  what  we  may  term  a  matri- 


culation examination  at  the  trade  school 
itself,  and  to  supply  textbooks  specially 
adapted  to  the  wants  of  the  artisans.  An 
ironworker,  for  instance,  requires  a  know- 
ledge of  inorganic  chemistry ;  a  maker  of 
textile  fabrics  is  most  interested  in  the 
organic  branch  of  that  subject,  but  neither 
would  find  mnch  that  it  obvionsly  concerns 
him  to  know  in  the  ByUabuaes  issued  from 
Soatb  Kensington,  ke  committee  beUeve 
that  trade  schools  would  be  founded  by  the 
residents  of  the  localities,  if  encouragement 
were  afforded  bj  the  Livery  Companies, 
but,  failing  their  establishment^  tney  re- 
commend the  founding  of  two  to  serve  ai 
models.  The  Central  Inatitatioii  miffht  for 
a  time  find  a  home  in  any  snitabte  spot 
near  London,  and  they  recommend  that  die 
staff  should  consist  of  professors,  demon- 
strators, and  assistants  in  applied  phynci^ 
applied  chemistrv,  applied  mecbaaics,  sod 
applied  art.  The  salaries  and  general 
expenses  would  be  covered  by  an  outlay  of 
£10,000  a  year,  and  £1,000  for  rent  would 
complete  the  annual  expenditure,  but  at  tiie 
outset  a  certain  sum,  perhaps  £3,000,  wonll 
be  required  to  adapt  the  building  to  its  in- 
tended  piu*poses.  The  committee  mska 
many  other  suggestions,  but  they  express  a 
hope,  and  this  is  the  gist  of  the  whole  plan, 
that  the  Livery  Companies  will  undertake  to 
furnish  a  sum  of  £20,000  per  annum,  u 
from  January  1  last,  in  order  that  the 
scheme  may  be  at  once  put  into  work.  W« 
believe  there  is  reason  to  think  that  such  a 
sum  will  be  forthcoming,  and  it  is  to  be 
hoped  that  no  time  will  bs  wasted  in  esta- 
blishing the  Central  Institution.  Mean- 
time the  great  centres  of  industry  should 
start  their  trade  schools,  and  be  prepared 
to  affiliate  them. 


THE  ORGAN:  A  GOMPBSHEVSIVl 
TREATISE  ON  ITS  MANUFAGTUBI, 
PROCtJRAL,  AND  LODGMENT.* 

By  John  Watson  Waiucan, 

AuociaU  cf  fh9  CoUeg9  of  Organitt*,  London^ 

PART   I. -GENERAL    TREATMENT  IH 
MANUFACTURE. 

h.  TITHEBE  this  distance  is  conaideiaUe 
^  ^  and  the  Reservoir  can  be  placed  near 
Swell-Boz,  it  will  be  manifest  that  a  mate- 
rial economy  has  been  effected,  but  care  moit 
be  taken  that  it  be  not  lost  another  way,  thu: 
The  area  of  the  Feeders  must  of  course  be  sofi- 
cient  for  the  full  Swell :  now  it  is  well  knows 
that  perfect  practical  steadiness  will  not  ba 
compromised  if  the  Beceiver  area  be  no  largir 
than  the  total  of  that  of  the  Feeders ;  but  it 
will  be  evident  that  here,  if  the  Bellows  ba 
made  in  the  usual  way,  the  Beceiver  area  wiH 
exceed  this,  for  thera  will  bo  the  Beservoir  to  ad4 
and  the  labour  and  material  of  this  ezceaa  of 
Beceiver  may  easily  balance  the  saving  of  w<A 
of  the  second  Trunk.  It  is  true  there  renudi 
the  advantages — a,  of  avoidance  of  the  apaaa 
of  the  second  Trunk ;  h,  of  greater  stcadinaM 
by  the  larger  Beceiver  surface ;  c,  that  the  B^ 
ceiver  can  be  made  smaller  if  so  desired,  a  doM 
not  amount  to  much,  for  the  size  total  of  tbA 
Trunk  is  always  the  same  in  both  coses,  the 
two  thus  not  really  required  to  occupy  palpaUr 
more  space  than  the  one ;  b  is,  of  course,  real 
but  remember  that  practical  steadiness  doea 
not  require  it ;  c  saves  little,  if  the  Receiver  ba 
sot  in,  the  space  over  the  Feeder  must  obviooely 
be  boarded  over  ;  still  a  little  is  saved,  and  tiiS 
Itesorvoir  will  furnish,  as  already  said.  Vent  to 
practically  bring  the  Beceiver  surfoce  up  to 
proper  Area.  Tlie  amount  fed  by  the  BeserfQir 
is  very  rarely  here  considerable  enough  to 
render  it  necessary  that  it  be  constantly  moaa 
if  the  primary  Beceiver  be  reduced  at  alL 
(See  ApponTiONMKXT,  10,  y.) 

L  Caution,  therefore,  as  already  said,  wok 
be  exercised.  Where  the  distance  from  Bailows 
to  Windchest  is  long,  and  the  amount  to  ba 
supplied  by  the  Beservoir  small,  this  will  m^ 
doubtedly  be  the  best  method.  When  the 
distance  is  short,  and  the  amount  for  the  Beeer* 

*  AH  rlirUta  rcscrrcd. 
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>ir  eonsideraible  (aa  the  Bii3b  of  the  entiri- 
'«U  or  Great,  h«  Ac^mkntatiok  op  Fbbs- 
rax),  it  iriU,  as  a  rule,  be  beat  to  Iults  Twc 
'  ft  CombiQed  BeUovs  (k«  7,  f.,  and  more  fully 
l(«aft«r  ID  detailed). 

j.  No.  2.    Thia  will  be  only  likely  to  occur  in 
imparatiTelj  Dnimportaiit  or   iDconaiderable 
isbniin0nt«— at  least  it  ou^ht  not  to  in  an;- 
lier.     We  will  Buppoae  the  space  to  be  very 
mfined  everj  m.j,  the  best  ooune  will  often 
)    to    have    a    Whole-drop     Double -actioc 
peder  (ms  Btbuctoki,  6,  x.) ;    but  aa  this 
ill  b«  noaily  or  quite  the  eiie  of  the  Eeceiver, 
id.  in  addition,  feed,  as  ita  name  implies,  both 
aja,  it  will  be  obrioua  the  ■teBdinoaB  of  the 
eeeivar  ia  perilled.    Here  the  Beserroir  ' 
MgreatMt  ntility,  for  it  maybe  placed  ii 
aveniuit  poeition,  and   at    all  times  when 
4imUj  being  dntwn  from  will  afford  valuable 
mt  for  the  Uowt  of  the  powerful  Feed  (fi 
pportiomnent  under  anch  circnntstonces,  » 
L  a.).    The  arran^meut  is,  however,  in  sou 
•peota  nnfavoDrable  to  blowing  by  Gm  (k* 


•■) 

k.  No.  8.    It  ha*  Rlraody  (», 

Mt  two  Bellow*  will  be  capable  of  aupplying- 

verf  OODaidemble  amotiiit  of  wind,  suHcient, 

ideed,  tor  a  Ui^e  Orgui,  and  this  irith  only 

to  Blowing  Handtei  required ;  but  it  will  very 

«qnently  happen  in  such  oaeea  that  more  than 

ro  distinct  prenurti  ore  desired  (ie<  12, 

id  in  such  event  a  Beeervoir  is  desirable,  as  it 

obviously  not  worth  whUe  to  multiply 
andlsB  and  Feeder  area  beyond  the  real  re- 
uremente  of  the  Instrument. 
L  A  design  for  CtmAined  Btlloiet  has  already 
icn  given  («<  T,  f.)  which  will  provide  two 
reasnres  from  one  Handle,  but  this,  as  there 
jtinctly  pointed  ont,  is  only  an  imperfect 
Tsngement.  Where  the  requisite  space  ca 
S  allowed  it  is  better  to  have  the  Bellowi 
foper  of  the  usual  kind  (that  is  Beceiver  uc 
.minisbed).  and  a  separate  Beeervoir  or  Bt 
dvcrfor  the  lighter  pressure,  of  course  drawing 
om  th«  Bellows  proper  as  already  described 
4,  k.).  For  tilt  of  the  Eesflrvoir  lee  Dascrip- 
an  (11,  o.).  The  location  will  depend  on  cir. 
imstances ;  if  height  can  be  spared  may  place 

over  the  heavier  Beceiver  from  which  it 
■%m;  ifplan  room  sufBoient  place  the  Beser- 
Mr  and  Bellows  side  by  side ;  this  latter,  as  a 
hole,  is  prefenblo  beoause  Beaervoir  more 
nessible  for  repair,  &o.  8te,  however,  for 
oeation  more  fully  in  AxBANoiicnrT  (7, 1.). 
m.  No.  4  relates  chiefly  to  Bloving  by  Ua- 
linaiT;  it  does,  of  course,  apply  pamy  to 
[snnu  Blowing,  for,  aa  already  sUted  (14,  a.). 


M  provided  the  Bellows  be  large 
h  (and  if  they  be  not,  no  machinery  will 
ntore  matten),  and  any  defect  yet  appear 
i&ia  p<rint.  it  will  be  owing  to  the  stupidity, 

■  afnaidlinesB,  or  other  fault  of  the  antbori- 
m;  nr  the  requisite  muscle  and  intelligence 
■^  «»  to  speak,  be   obtained  st  any  street 

■.  But  with  Uacbine  Uot^ra  the  case  is  dif- 
not.  Here  the  supply,  if  waste  ia  to  be 
riMoS,  must  be  automatic — that  is,  the 
iDowa  wben  full  must  cut  off  the  poior,  and 
it  iiinplT  "  Mow  off,"  Ba  with  ordinary  UanuaJ 
boor.  The  choice  of  Machine  Uotors  lies 
■edeallj  (as  is  set  forth  in  Blowing  action, 
I U,  m.)  between  Steam,  Water,  and  Oaa ; 
•  tart  two  of  these  present  no  difficulty,  as 

■  mtliiig^lf  valve  can  (by  making  of  oppo- 
im  vnrnwe  or  other  auitalile  form,  or  even  in 
taj  fusns  a  oomnon  cock)  easily  be  light 
Mifb  to  be  governed  by  the  rise  of  the  Ba- 
[rer  witbont  offering  sufficient  reaiatanee  to 
HotieaUT  slt«r  the  pressnre  of  the  latter. 

^  Bni  with  the  Gas  Engine  the  case  is 
Uj  UttereBt,  at  all  events  in  the  preRent 
^of  th«invaition  (1877).  Here  any  efTec- 
«  antOMadc  governance  by  attaching  the 
OBTflC  to  tbo  Supply-cotli  is  out  at  the  ques- 
B ;  and  th«  only  alternatives  are  a  fosUnnd- 
aa  plSUj,  M  It  is  termed,  or  the  letting  the 
atesfa^arge  into  each  other;  the  ktter  is 
OOOtM  ribnt,  and  as  one  valuable  quality 
tt*  Qm  1tng<T  is  that  the  rait  of  iti  txplo- 
mt  IBBJ  1w  rsfnlolcd  automatically  by  the 
[■■Iwsillitniii/iiiiiii  iT.  Iliiiniliiii  mil  iiiiiiiiiiji 


be  resorted  to.  and  the  Besorvoir  saved  ; 

will  be  obvious  that  the  method  may  no|. 
,  always  be  practicable  (as  with  Double-action  .' course  Swell  to  Choir  toakes  no  dilFerenceto 
Feeder,  as  just  said,  15,  j.),  and  in  such  casi.'  the  Sounding.siie  unless  the  Choir  be  larger 
the  fast^and-loose  pulley  bacoiues  the  only  than  the  Qt.,  which  it  certainly  never  ought  to, 
one  that  is  so.  As  thia  requires  some  littln  'though  it  is  in  some  Continental  Instruments 
power  to  push  band  on  and  off,  it  Is  evident  .  (ie«  1,  v.). 

that  the  reaiatanee  offered  may  affect  the  pres.  ■„_  The  following  Tabic  will  give  safe  genoral 
sure  of  the  Eeceivor.  In  such  eaae,  therefore.  ni\e,  though  it  is  evident  that  nothing  more 
the  Intermedian/  or  oomplete  Eesecvoir  often  I  than  approiimation  Can  ever  be  furnished  in 
becomes  called  for,  of  course  weighted  slightly  guch  a  matter  as  this.  The  flgurea  giving  the 
lighter  than  the  Supply  BeUows.  and  trapped  pipe-lengths  are  norms!  only,— thus  bv  the  4ft. 
.n  tv,=  usual  way ;  the  Supply  Bellows  taking   i<,ng  C  is  meant  either  CC  stopt  or  Ten  C  open, 

. f.„  ,1, a  .„.!  ™  ^,  ^he  Band,  ;  though  in  the  lattor  case  the  real  length  is 

considerably  under  4tt.  Sice  of  tone  by  which 
a  pipe  6ft.  actual  length  approx.  is  called  a 
16ft.  has  nothing  to  do  with  this  calculation, 
which  usee  only  the  actual  approximate  length. 


the  Automatic  throwing  off  and 
and  always  keeping  wind  in  the   Beservoir. 
More  exact  information  as  to  necessity  (or  Be- 
aervoir in  such  coaui  is  given  in  Blowing  Action 

(*M  18,  V.) 

p.  For  No.  S  tee  GENBftJLi,  Location  (7, 1.). 
q.  It  will  be  aeen  that  No.  1  presents  an 

example  of  an  Auxiliary  Beaervoir.  No.  £ 
may  be  either  an  Intermediary  or  an  Auxiliary 
ss  the  first  Beceiver  has  not  or  hiu  its  own 
Trunk — the  latter  always  when  two  Pres- 
sures ore  desired.  No.  S  is  obviously  on 
Auxiliary.  No.  4  is,  remember,  a  strict  Inter, 
mediary,  correcting,  not  uaitiady  Honual  Blow, 
ing,  but  JIfachtKe  Blowing  of  noa-uiu/orwi 
prssvHre.    No.  6,  of  course,  is  an  Intermediary. 

•"  SIZE.  _^_   ^^   ^^^  „>,„„„„ 

r.  For  size   of    Boservoirs   ,ce    that   Head  :  &)"u1iding"riM  will  be  aflqulre'feet! 
(14,0.).     Sk  also  Siw  for  one  Handle  (9,  u.).     :     With  no  Pipe  longer  than  the  8Zft.  C  approx. 

a.  It  will  be  at  once  obvious  that  the  size  ol  length  the  iJlowance  per  every  Stop  of  the 
the  Bellows  will  exert  a  very  imporbint  inSuence  Sounding.siie  will  be  B  square  feet. 
upon  the  laying  out :  it  is  therefore  desirable  ■  ^  Thi,  i^^  „  g^j^  the  Minimum  allowance, 
here  to  go  into  it  so  as  to  enable  the  buildei  1  and  assumes  every  thing  of  not  more  thanordi. 
to  ascertain  with  sufficient  accuracy  what  I  ^^  atmcture  for  wind  demand— that  is, 
amount  and  nature  of  space  to  allow  for  tbu  Paiiefa,  Scales,  Winding,  Siie  of  Begisters,  not 
portion  of  the  Instrument ;  more  information  ■  excessive ;  usual  Couplers  Man.  to  Ped.,  but  no 
will  bn  given  hereafter^  accompanied  with  Octave  Coupler.  The  only  deductions  that  can 
Examples  from  exisfang  Organs.  .  ^e  made  are  for  Short  Stops,  which  may,  if 

t,  I  have  not  thought  it  necessary  to  waste  they  descend  no  lower  than  Ten  C,  be  allowed 
time  in  demonstrating  that  the  aupply  muat  b«  .  to  reckon  3  as  2 ;  if  going  no  lower  than  Fid.  Q 
copious  enough  to  serve  the  fullest  amount  ol  ,  or  Ten  F,  a  little  more  might  be  taken  o<T,  bnt 
power  of  which  the  Instrument  is  capable ;  I    this  latter  is  quite  exception^.      No  Jirantutl 


rei 

per  every  St  ^ 
Sounding-siie  will  be  2  square  feet. 

With  no  Pipe  longer  than  the  Sft.  C  approx. 
length  the  aUowance  per  every  Stop  of  the 
Bonnding-siie  will  be  21  square  feet. 

With  no  Pipe  longer  than  the  16tt.  C  approx. 
length  the  sUowanae  per  every  Stop  of  the 
Sounding-sise  will  be  2i  square  feet. 

With  no  Pipe  longer  tiian  the  EOtt.  G  approx. 
lesgth  the  allowance  per  every  Stop  of  tiis 


leave  that  to  Forkel,  and  others  who 
have  shown  more  sense  than  to  follow  him.  Th« 
idea  of  extraordinary  sagacity  which  these 
writers  seem  to  consider  involved  in  old  Sebas- 
bian's  well-known  habit  of  testing  the  Wind. 
iQpplj  of  an  Organ  wsuld  probably  have  been 
instantly  scouted  by  ths  old  Cantor  himself  j 
md  tiioee  clever  critics  who  dwell  with  such 
auction  on  so  very  obviously  necessary  a  matter 
leem  to  the  present  wdter  to  exhibit  most 
Minolufive,  although  indirect,  evidence  of  their 
4wn  want  of  knowledge  of  the  innumerable 
rital  but  hidd«K  teqoinmenta  of  a  really  good 

TL  It  must  be  dislinetly  bone  in  mind  that 
^he  real  sise  of  the  Bellow*  means  the  Area-and- 
Drop  of  the  Feeders;  but  as  such  an  admea- 
surement has  its  disadvantages,  and  exact 
Sgures  are  not  hers  really  necessary,  it  must 
be  understood  that  the  dimensions  here  given 
>E1— that  is,  the  sise  at  Middle- 
board  or  Trunk-band ;  it  being  also  assumed 
that  the  Feeders  occupy,  as  they  ought  to  do, 
the  whole  of  this  portion  (or  merely  such 
unonnt  less  as  is  convenient  in  practice — say  a 

..  .  ot  Feeders  of  lin.  or  so);  thus  the  "size," 
ts  here  understood,  will  be,  appiox.,  the  fram- 
ing or  space  provided  for  the  Bellows.  It 
must  be  also  understood  that  any  considerable 
projection  of  middle  portion  beyond  Feeders 
is  to  be  reckoned  extra,  and  that  Feeders  are 
iksaumed  to  be  as  dose  together  as  is  safe  (say 
apart ;  the  Wsste-pallet  ia  never  by  Author 
placed  beneath  Middle-board,  let  5,  z.).  The 
Size  is  thus  practically,  though  not  exactly, 
brought  to  the  Feeder  Area.  Ordinary  cunei- 
form or  hinged  Feeders  are  also  taken  for 
■.-ranted. 

T.  It  will  be  seen  that  the  Siie  is  calculated 
it  per  Begister  or  Stop  of  Sounding-siEe.  the 
latter  being  simply  the  total  number  of  Sound- 
ing Stops  that  csn  be  brought  into  use  at  once. 
Thus,  an  Inatrument  poasassing  10  on  Gt..  S  on 
Swell,  and  1  on  Ped.  (latter,  of  course,  is  here 

M  small,  only  given  as  an  imtonce),  will  have 

Sounding  size  of  19  Stops  or  Begisters,  as 
Swell  to  Great  ought  in  all  cases  to  be  present. 
If  aCfaotrwereadded,  bat  no  Choir  to  Swell 


ihould  fall  short  of  Ten  C.  Stops  that  descend 
only  to  Gam.  Q  may  as  well  be  reckoned  as  if 
to  CC,  O  being  the  vocal  limit. 

The  Maximum  may  be  considered  found  by 
idding  to  the  Minimum  one-third  of  that 
Minimum  ;  thus  the  Maximum  for  the  largest 
Organs  will  be  4  sq.  feet  per  Stop,  exclusive  of 
Extras,  which  are  pretty  sure  to  be  involved  in 
inch  case. 

The  Extras  ore  as  follows  :— 

T.  Or.  Organ.  When  the  Great  descends  to 
GQ  a  little  extra  may  be  aUowed  if  the  SweU 
^  down  to  Gam.  O,  bnt  not  if  it  descends  only 
to  Ten.  C,  as  Uten  one  may  be  conaidered  to 
l>alanc«  other. 

I,  Btgistert.  When  these  are  more  than 
usually  powerful,  or  there  be  more  than  oommon 
proportion  ot  large  ones,  allow  a  little  extra 
(or  this,  say  another  i  square  foot  per  Begister ; 
reckon  this  extra  i  on  the  whole  of  the  B 
lit  the  Sonnding-siie. 

(To  bt  coKtinucd.) 


THE  aBEEITWICE  VISITATION. 

'pHB  report  of  the  Astronomer  Boya]  to  the 


i-  Bowd  of  Visitors  of  ths  Boyal  Observa- 
tory, Greenwich,  contains,  besides  the  usual 
noUce  of  matters  of  detaO,  references  to  several 
matters  of  special  interest.  It  is  aatisfactory 
lo  learn  that  the  railway  through  the  town  of 
(Greenwich  has  not  produced  any  perceptible 
uflect  at  the  Ohaervatoiy,  from  which  it  is 
distant  about  1.700ft.  It  has  been  worked  for 
several  months,  and  it  is  fair  to  assume  that 
nuy  apprecinble  effect  ot  its  proximity  would 
liave  made  itself  apparent.  Some  of  the  in- 
strument;] in  use  at  the  Observatory  have  been 
repaired,  their  increasing  age  rendering  them 
more  liable  to  injury.  The  sidereal  standard 
I  jlock  preserved  a  rato  approaching  to  perfection 
« long  as  it  was  left  without  disturbance  ot 
the  galvanic-oonta^t  springs  (touched  by  ita 
pendulum)  which  transmit  signals  at  every 
<econd  of  time  to  sympathetic  clocks  and  the 
:hronograph.    A  readjustment  ot  these  s^na^ 

, usually  distarbs  the  Ta.^-     "^^fc  Kiftsa&Rra^t 

Great,  the  Souoding-sise  would  remain  t,he\ao^A«iiAAin^^uM'CD«v*><^^'^'S  '^"^™"*«^ 
BWi  the  addiUoa  Of  tho  ChoirtoQUOT  ta\AmiiflK4  .iwi.,  \»«toi%  >fl,i»  v«'A.>A'^-^  ■»■»* 
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fiom  the  toucli  of  epring^a,  to  gite,  from  ita 
wheel  of  30  doable-aeconda,  bi-Beoondty  car- 
rrati,  which  currents  would  regaJ^te,  on  Mr. 
Jonea's  priociple,  the  movement  of  a  eeconds* 
cloak,  by  which  the  deiired  ai^ala  would  be 
aotnallj  produced. 

The  ordinary  work  of  the  Observatory  has 
been  carried  on  with  ita  uanal  regularity,  but 
the  ABtrouomer-Boyol  regrets  thait  hia  power 
of  adr&ntBgeous  obaervation  of  the  amftll 
planets  is  limited  by  the  want  ot  cphemeridea. 
which  he  would  be  g]ad  to  poaseea  for  the  first 
^htepn  ot  thoae  objects.  To  facilitate  the 
obaervations  of  stare,  a  new  working  catalogue 
hta  been  prepared,  in  which  are  included  all 
Stan  down  to  the  third  m&gnitade,  stars  dowa 
to  the  fifth  mai^itude  which  have  not  been 
observed  in  the  last  two  catalogues,  and  a  list 
of  258  stars  of  abont  the  aizth  magnitude,  of 
which  the  places  ore  required  for  the  United 
States  Coast  Survey.  The  whole  number  of 
■tare  in  the  new  working  list  is  about  2,500. 

The  computations  tor  the  "  Nine-Tear  Cata- 
logue" of  2,263  fltara,  including  some  anpple- 
mentary  investigationB,  were  completed  in  the 
Ooorse  of  1377.  and  the  introduction  has  been 
prepared  and  sent  to  the  printer.  The  cata- 
logue is  drawn  up  in  the  same  form  as  previous 
oatologuea,  the  only  noteworthy  alterations 
being  the  addition  of  another  decimal  place  to 
the  E.A.'a  and  annual  preceesions  in  B.A., 
'  which  are  carried  to  OOOla.  and  0-0001%  re- 
spectively. The  right  ascensions  are  thus  mode 
to  correspond  more  nearly  with  the  North  Polar 
diatances  us  regards  the  d^ree  of  accuracy 
exhibited.  For  the  determination  of  the  syste- 
matic errors  in  right  ascension,  depending  on 
the  assuuied  places  of  the  clock-stara  used,  a 
comparison  has  been  made  of  the  B.A.  ol  clock- 
store  found  from  groups  which  extend  over 
12h.  at  least  with  those  of  the  catalogue,  and 
also  a  comparison  of  the  B.A.  ot  circampolor 
■t&ra  above  and  below  the  Pole.  For  the  firat^ 
named  discussion  new  ledgers  of  B.A.,  from 
groups  of  12h.  and  upwards,  were  formed  for 
the  208  clock-stars,  of  which  3,130  observations 
wece  availnble,  and  the  mean  places  deduced 
for  1!<73  were  assumed  as  staodard,  and  cor- 
rections to  the  "Nine-Teoi  Catalogue"  wer« 
tabulated  according  to  R.A.  and  N.F.D.  respee. 
tively.  From  these  mean  corrections  have 
been  deduced  by  a  graphical  method,  ranging 
from  +  001  la.,  about  23h.  to  —  0011a.,  about 
Oh.  as  depending  on  the  B.A.,  and  from 
-  O'OOSs.  ot  50=  to  +  0  0033.  at  100°  and  up- 
wards as  depending  on  the  N.P.D.  In  pre. 
paring  the  assumed  mean  right  ascensioo  of 
clock-stars  for  use  in  1878,  these  corrections 
have  been  applied  to  the  places  of  the  "  Nine- 
Tear  Catalogue,"  «o  that  in  future  the  aaaaioed 
places  of  clock-stars  will  virtoally  depend  on 
groups  of  12h.  and  upwards.  The  E.A.'a  of 
elook-stars  in  the  firstand second  "Seven-Year 
Catslognea"  have  also  been  compared  with  the 
standard  I2h.  groups,  the  result  being  to  show 
that  the  errors  of  the  assumed  places  of  clock~ 
•tan,  originally  derived  from  Pond's  obeervo- 
tiona.  have  be^  carried  through  the  snccessive 
catalogues,  though  graduaUy  diminishing  in 
amount.  For  the  firat  "  Seven-Tear  Cata- 
logue" the  corrections  range  from  -f  0041s., 
about  23h.  to  —  O'OMa.,  about  8h. ;  and  for  the 
aeoond  "  Seven-Tear  Catalogue"  f[Om  +  O'0S3s„ 
about  23h.  to  -  0-037s.,  about  8h.  With  regard 
to  the  drcampolar  stars,  the  mean  excess  of 
K.A.  above  the  pole  over  B.A.  below  the  pole, 
reduced  to  equotoreol  interval,  rangae  from 
+  0-020).  at  23h.  to  -  O'OlOs.  at  3h.,  rising 
again  to  +  O^OZla.  at  6h.,  and  falling  gradually 
to  O'OOOs.  at  14h.  to  Idh.  The  mean  exoeas 
from  the  whole  of  the  observationB  is  +  O'OlOs. 
The  North  Polar  distances  have  been  corrected 
for  error  oI  the  microaoope-micrometer  screwK 
for  the  years  1868  to  1875;  the  observationK 
in  1876  do  not  require  any  such  correction,  a* 
new  acrews  were  applied  at  the  besinniog  of 
that  year.  A  correction  of  -  0-20''  has  also 
been  applieil  for  error  in  the  ounmed  oo-lati- 
tnde,  38"  31'  21'G0",  a  new  determination  based 
on  sjl  the  observations  of  circumpolor  stare 
having  given  the  value  39'  31'  21-40".  In  this 
InveeligBtion  5,976  observations  above  Pole  and 
2,685  below  were  discnssed,  and  tbe  result  hae 
been  adopted  aa  the  baais  of  the  N.P.D.'e  o! 
the  catsJi^fae. 

The  epectnwcopio  work  of  the  Obwratorr 
has  be«n  carried  oa  with  incnnMd  Kurg^,  aaa 


the  magneticol,  meteorological,  and  photo- 
graphic observations  have  received  due  atten- 
tion. The  final  result  of  the  eiamination  of 
the  transit  of  Venus  observations,  so  far  as  the 
official  astronomers  ore  concerned,  appears  to 
be  o  porallaz  of  8'82"  or  8'83"i  but  it  aeema 
that  in  some  instances  there  are  serious  errore 
in  the  times  recorded  by  the  observers.  The 
results  obtained  from  photography  have  "  dis- 
Fippoiuted  me  much,"  aoya  the  Astronomer 
Sojal ;  many  photographs  which  to  the  eye 
appeared  good,  lost  all  atrength  and  sharpness 
«hen  placed  under  the  measuring  microscope. 
The  photogmphs  were  meaaured  by  Mr.  Burton 
And  Captain  Tupman,  the  result  obtained  by 
Ihe  former  being  8-17",  and  808"  by  Captain 
Tupmon.  Alluding  to  proposed  additions  aod 
iterations,  the  Astronomer  Boyol  expresses  the 
hope  that  "Flamsteed  Hill,"  which,  though 
limited,  poesesses  great  advantages,  will  never 
abandoned. 


A  LATHE-CENTBE  aBINDEB. 

THE  accompanying  engroving  shows  an 
ingenious  method  of  applying  an  emery- 
vheel  for  grinding  lathe-centres.  The  nsaol 
process  occupies  considerable  time,  and  ii 
unaccompanied  by  a  risk  ot  injury,  wbicb  it  is  at 
til  times  advisable  to  avoid  when  possible. 
The   patent  lathe-oentre  grinding  machine. 


than  outside  the  wall  in  the  still  air.  1 
be  easily  shown  bj  means  of  a  senBitivc 
meter.  Suppose  that,  for  the  produc 
resonance,  the  mouth  of  the  cylinder  ia 
towards  the  source  of  sound,  the  ( 
must  by  this  internal  exoeu  of  preaaor 
pelted  from  the  sounding  body.  This  t 
oal  deduction  has  been  verified  by  U.  ] 
and  be  shows  that  also  resonatorm  open 
side,  that  have  not  a  oylindrical  form, 
pelled  from  a  source  of  sound-  A  si 
delicate  arrangements  for  observation 
interesting  phenomenon  have  been  de 
by  M.  Doorak,  in  the  Annalen  der  Phyi 
deserve  to  be  generally  known. 

The  resonatora  he  employs  are  made 
drawing  poper,  coated  with  gum  arabi 
have  the  form  of  a  cylinder  with  some 
small  paper  tube  added.  He  aJao 
spherical  resonators  ot  such  thin  gls 
their  weight  is  not  greater  than  that 
paper  resonators.  The  resonator  is  fix 
shellac  at  the  end  of  a  splint  of  wood 
other  end  carriea  a  connter-weight,  anc 
by  means  of  a  small  glass  cap,  is  anppi 
a  sharp  needle  point.  The  source  o 
preferivd  is  the  resonance  case  of  a 
fork.  The  repaleion  is  so  strong  thai 
peared  even  with  an  ordinary  Helmhol 
cesonator,  which,  with  the  counter- 
weighed 143g.     It  mnst  previously  be ' 


manufactured  by  Uesars  Simon  and  Co,,  can  be 
fixed  to  any  lathe  in  n  couple  ot  minntee;  will 
grind  the  centree  true  without  destroying  the 
temper,  and  insures  accuracy  that  can  only  be 
obtained  by  the  usual  meina,  with  the  exercise 
of  considerable  skill.  The  holder  is  held  in  the 
slide-rest  as  shown,  the  spindle  carrying  the 
wheel  being  conical,  so  that  any  wear  can  be 
readily  taken  up  by  turning  s  screw.  The 
spindle  ia  surrounded  by  an  oil-chamber,  thus 
obviating  the  necessity  for  frequent  lubrication, 
and  avoiding  the  risk  of  damage  from  tbe 
neglect  to  which  a  general  tool  ia  usnally  sub- 
jected in  a  large  workshop.  To  prevent  any 
dust  entering  uie  bearing,  a  leather  washer  is 
placed  in  the  holder.  The  standard  carrying 
the  pulleys  for  the  drivinjr  belt  ia  made  ot  iron 
pipe,  and  is  readily  adjusted  as  to  height  and 
distance  between  pulleys.  Thia  centre-grinder 
has  been  tried  for  some  time  at  the  North 
London  Bailway  Works,  Bow.  and,  having 
proved     successful,    and     afforded     another 


ACOUSTIC  EEFTTLSION. 


iiodnoeda  and  a  node  of  Tibiation  occurs 
_iB  doMd  (nidi  tli««  i*  on  tiia  latKior  of  the 


howerer.  that  the  air  of  the  retonaU' 
vibrates  strongly  enough.  With  an  o 
A  tuning-fork  (of  43S  vibrations)  there 
atill  distinctly  appeared  at  lOctm.  di 
with  a  larger  C  fork  (128  vibrations; 
sounded  for  over  ten  minutes,  repnlBi 
occurred  at  20i^tm.  distance.  If.  Door 
obtained  acoustic  repulsion  of  the  res 
from  longitudinally  vibrating  glass  tut 
the  circular  sounding  plates  of  Cbladni 
On  tbe  principle  of  acoustic  repulsic 
aof>tors  it  is  easy  to  obtain  a  con 
rotation.  Pour  very  light  paper  o' 
resonators  are  fixed  at  the  ends  ot  t* 
splints,  crossing  at  a  right  angle,  and  b 
on  a  gloss  cap- — the  openings  of  the  ra 
,  all  facing  in  the  some  circuIaT  direction 
I  acoustic  reaction-wheel  is  placed  bet 
opening  of  tbe  case  of  a  tuning-fat 
enters  into  rotation,  when  the  fork  is  > 
by  reason  of  the  repulsion  aboTS  da 
The  oppositely- acting  attractions  are 
force.  An  uncommonly  quick  rotatio 
tajned,  if  a  large  K!un3t  tube  be  used 
source  of  sound,  and  a  small  acoustic  r 
wheel  be  placed  before  its  open  end. 

If  a  wooden  rod,  with  resonator  atta 
hung  with  a  wire,  similarly  to  the  1 
Coulomb's  torsion  balance,  in  a  caat  wl 
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tl]«  atrength  ot  tones  ol  the  eame 

of  Tibi&tionB.  Furtter  eiperimeDtB, 
,  u«  required  to  reader  this  acoustic 
iakjic«  practicallj  nHeful.     M,  Doomk 

a  Honrce  of  sound  in  hia  eiperimenta, 
pipe,  wUch  gave  the  nota  A  with  435 
IB.  SeTeral  special  arrangements  ore 
emary  to  prevent  the  acoustic  ti^ion 
being  affect«d  bj  the  direct  atr  current 
ipe. 

very  simple  theoretical  coneidemtiona 
a  proved  that  the  middle  pressure  in 

vibration  of  an  air-^wlumn  is  greater 
the  ventral  segment,  and  that  it  con- 
lecreaaee  from  the  node  towards  the 
«gment,  provided  that  tlie  amplitude 
xtremelj  small.     This  inequality   of 

must  forthwith  become  equnliaed  bj 
reaming  from  the  node  to  the  segment, 
he  enbre  column  the  mean  presaure 
reater  than  that  of  the  still  air ;  turn- 
y  the  air  must  stream  forth  from  an 
of  the  vessel  in  which  it  performs  the 
IS.  The  experiments  above  described 
10  perfect  equilibrabon  of  the  pressure 
manometer  e*en  in  the  ventral  se); 
idicated  a  slight  excess  of  pressure 
3e4il7  increased  on  to  the  code     The 


of  the  large  Kandt  saunding-tabe  a  fnnnel  ot 
stiff  paper,  with  its  wide  month  towards  the 
tube.  The  siie  of  this  funnel  is  uuimpoctant, 
but  the  action  was  strongest  when  the  funnel, 
as  a  resonator  open  at  both  ends,  gave  the  same 
note  a«  the  Kundt  tnbe.  Wheii  the  Kundt 
tube  was  now  stroogly  ssunded  there  came  out 
from  the  narrow  end  ot  the  funnel  an  air 
current  of  such  strength  that  it  quite  easily  ex- 
tinguished a  candle  fiame  at  the  distance  ot 
HOotta.  With  a  tuning-fork  also  H.  Doorak 
obtained  a  perceptible  air  current  tmin  the 
narrow  opening  ot  the  paper  funnel,  but  the 
Utter  must  in  this  cose  give  exactly  the  same 
note  as  the  tuning-fork. 


CnSHUAN'S  CEHTBEINa  CHUCK. 

ON  p.  260  of  the  present  vol.  we  illustrated 
and  described  Cushman's  combination 
chuck,  the  invention  of  a  man  who  has  made  a 
specialty  of  lathe  and  drill  chucks  for  many 
yeirs.  We  are  now  enabled  to  illustrat«  one 
ot  hia  latest  inventions  in  the  shape  ot  an  im- 
proved centreing  chuck,  which  has  just  been 
introduced  by  Messrs  Churchill,  ot  Wilson, 
street  Pinsburj  It  is  simply  a  four-jawed 
scroll  chuck    with  a  steel  centre,  and  can  be 


Dt«  proved  further  that,  at  least  in 

dt  tubes,  where  the  air- vibrations  are 
tent,  streaming  of  the  air  occurred 
nodes  t«  the  segments,  and  was  moin. 

long  as  the  air  vibrated.  Moreover, 
jrimenta  demonstrated  a  continuous 
!  Sow,  which  takes  place  quite  close 
ba  walls,  and  is  opposite  in  direction 
riocipal  current.  Thus  the  whole  of 
1  the  tube  is  in  circulation  from  the 

the  segments,  and  on  the  tube  walls 
in  to  the  nodes.  The  cross  section  of 
ipal  current  is  nearly  as  great  as  that 
be  itself,  while  the  cross  section  of  the 
f  current  is  an  eitremely  thin  ring. 
lady  indicated,  it  might  be  exp«;cted 
air  would  stream  out  from  the  vessel 
continuous  vibrations  occur.  Such  an 
in  be  readily  shown  in  the  followiug 

spherical  resonator  ia  placed  before 
ant  case  of  a  tuning-fork,  the  resonator 
vitii  tobacco  smoke,  and  the  fork  ia 

BOiuided.  The  smoke  then  comes 
J  out  of  the  resonator.  Finally,  M. 
occeeded  in  producing  comparatively 
'currents  through  sound  in  yet  another 
hont,  however.  Sading  on  explanation 
bmomenon,  which  is  proliably  some-  j 
"    '   '     He  placed  at  the  opening  I 


fastened  to  a  bench,  or  osed  in  an  upright 
position.  It  will  centre  round,  square,  or 
octagon  bars  from  tin.  to  lliQ.  diameter,  and 
is  claimed  to  do  it  more  quickly  and  satis- 
factorily than  anything  else  yet  produced  tor 
the  purpose.  The  illustration  renders  any 
detailed  explanation  unnecessay.  The  jaws.  C, 
advance  or  recede  equally,  when  the  body  of 
the  chuok  E  is  turned  round  by  means  of  the 
handles,  the  threads,  A.  taking  into  correspond- 
ing threads  in  the  jaws,  which  are  thus  forced 
in  or  out  according  to  the  direction  ot  motion 
of  the  handles.  F  is  a  screw  working  in  a 
groove,  which  facilitates  the  cleansing  of  the 
chuck,  and  0  ia  the  centre  punch  or  point. 


SCAMOHI'S  PROCESS  OF  PHOTO- 
GRAVURE. 
In  the  Bulletin  of  ths  BeUian  PbotogrBphio 
Asioeiation  we  have  a  dneriiitian  of  Scamoiii's 
prosees  of  photo-gtsTDre,  which  gives  the  details  of 
tba  method  by  which  ths  nsgativw  and  positives  ore 
prepared,  from  the  latter  ol'  which  electrotypes  ors 
laksn    to    form   ths   plate  whence  impreeeioue  an 

Enlled  in  ■  copper-plala  prees.     The  original!  which 
ave  to  be  rcprodnced  are  oorefnDy  touithed  up,  so 
that  the  whites  are  as  pure,  and  the  blacks  as  in- 
os  possible,  and  then  the  negative  ia  taken  in 


nSection  from  ths  oasiera,  or  back  of  tka  plate. 
Ths  nenlive  is  dnaloped  in  (he  ordinary  manosr, 
intenaified  by  msrenric  oblorids.  and  rarDiihed,  A 
positive  pintars  is  Isksn  in  the  camera,  ths  negative 
being  earafnllj  loraeDed  from  any  light  coming 
between  it  and  ths  tsss.  This  is  intenaified  by 
pyro-gallio  add,  and  afterwards  waabed  with  a  pure 
water  to  which  a  little  ammonia  baa  besu  added. 
It  ia  thea  immersed  in  marODric  chloride  for  half 
an  hour,  and  again  iutensifled  with  pyro^fallic  acid. 
This  is  rspeated  ssrerol  times.  Whsn  the  intsuitr 
of  ths  lines  ii  eoniiderable,  the  plats  ia  well  waikM, 
treated  with  potasiiam  iodide,  and  finally  with 
ammoDJa,  ths  image  anoeeMively  appearing  yellow 
green,  brown,  and  thea  violet  biown.     The  plate  is 


chloride,  ferrom  mtphate,  and  finally  lW  pTra-EaUio 
acid,  which  has  the  property  of  aolidifjiDg  ths 
metsllio  deposits.  The  metallic  ralisfthna  obtained 
ia  diied  over  B  apirit  lamp,  and  ooverod  with  an  ex> 
ceaaivelj  thin  vandah.  This  varmih,  whioh  is 
evidently  a  special  preparation,  retains  luffieiait 
tackiness  to  hold  powdered  graphite  on  its  snrfoee 
(the  bronss  powder  now  oaad  ma;  ba  employed 
instead),  wbioh  ia  dnatad  on  in  tho  ninal  manner. 
After  giving  the  plats  a  border  of  wax,  it  is  plaeed 


perfect  boiim 


intaglio 


8T0PW0RE  AND  THE  PATEHT 
SUSIHCt  CLICK 

IN  a  little  pamphlet,  pnbliahMl  by  the  Eniilisb 
Watch  Comiiany,  we  find  some  argameata  on 
bsbolt  of  the  Qoiiqc-Barrel  verstu  the  Faeee  and 
Cbatii,  the  latter  being  described  as  still  existing 
thioDgk  the  exoeeding  vitahty  ot  a  tborongh- going 
prejudios.  The  following  extract  in  referenda  to  tbs 
atopKork,  will  intereat  watohmakera  and  others  ; — 
Where  a  shaiu  forms  a  port  of  the  winding  maeha- 
nism  ot  a  watch,  some  arrangement,  by  which  a 
"stop"  is  iDtcTpoaed  at  a  given  point  is  indispen- 
•able  1  ueftleet  this,  and  the  chain  aoapa  at  evei^ 
winding.  Luckily,  with  the  faaee  movement,  this 
■ofegDOid  can  be  applied  quite  readily,  and  it  it  ia 
well  Duds,  the  stopwork  of  ths  fusee  watch  is 
durable  enough  to  satisfy  all  reononable  reqaire- 
menta.  With  ths  scnDg-bamil,  however,  the  appli- 
ootioD  of  a  reliable  slopwork  is  a  problem  still 

There  have  bsen  many  contrivances  intended  to 
meet  the  diffionltj  ;  apsaking  broadly,  however,  they 
have  all  gone  out  of  ate  eiccpt  the  atar  wheel  and 
finger  piece,  ao  well  known  in  Swiss  wateh(«.  It 
may  be  bterred  that  the  practical  monopoly  enjoyed 
by  this  stopwork  ia  a  case  ot  "turtival  of  the 
fittest,"  anda  proof  that  with  all  its  faults  it  ii  the 
beat  yst  devised,  bnt  tlist  it  has  no  claim  to  bs 
regarded  aa  a  psrfsct  arrangement  ia  notorious. 
Every  experienoed  watoh  jobber  will  admit  that  a 
large  number — perhaps  a  fourth,  or  in  aomo  dis- 
tricts  a  third— of  the  Swiss  watches  in  wear  are 
viithoul  the  protentiDD  it  was  designed  to  inanre  t 
not  that  tiiry  nevar  had  stopwork,  hut  rather  that  it 
bos  broken  dona  and  been  token  away,  for  nothing 
is  more  common  than  for  the  atTair  Ufon  the 
alighleat  strain  to  became  a  "atop"  work  indeed 
to  the  whole  watch,  and  when  this  occurs  it  is, 
amongst  a  large  class  of  repairers,  quite  an  otdinary 
thing  to  bodily  remove  one  ot  the  pieces  (generally 
tba  star  wheel),  as  the  shortest  way  to  get  over  the 
difficulty,  sod  make  the  watch  go  at  alt ;  that  this 
cDcdition  of  aFFoiiB  ia  cot  overstated  will  bs  con- 
firmed  by  every  practical  man  in  the  retwl  trade- 
Here  it  will  ba  well  to  mention  the  advantages 
soDftbt  to  bo  attained  by  the  oae  of  stopwork  to  the 
going- barrel.  They  may  he  snmme^  up  as  an  effort 
— lit.  To  obtain  an  approximate  adjaatment  of  the 
main  spring  (by  the  E.  W.  Co.  this  is  dons  by  the 
use  ot  s  light  long  maioapring) ;  Znd,  to  prevent  the 
tearing  away  of  ths  barrel  booking ;  3rd,  to  prevent 
blockiag,  overwinding,  or  overitruniog  of  the  main. 
spring;  4tb,  to  prevent  the  undue  acceleration  of 
the  escapement  whilst  the  munspring  is  fully  woond 
up  and  on  the  strain.  Now,  whilst  the  stopwork  is 
in  petted  order  tbeae  obieots  are,  no  doubt,  praeli- 
eally  attained,  bnt— and  a  very  important  qualifi- 
cation this  is — when  the  least  strain  or  dsrongement 
occur*,  as  hss  besn  pointed  eat,  the  watch  stops, 
and  ia  either  despoileclof  the  slopwork  altogether,  or 
has.  with  whatsoever  sucoess  maybe  poaiible.a  new 
one  fitted.  Of  eourse  the  inventive  faculty  ot  modem 
watch  mannfaetTora  hsa  been  directed  to  over- 
coming ths  drairtacka  iavolred  in  this  weak  point 
of  the  going-barrel,  but  hithsrto  they  nave 
gone  no  hirther  than  hy  tbs  adoption  of  _  various 
improved  modes  of  hooking  in  the  mainspring 
— notably  the  pivoted  brace — to  secaie  tbs  second 
ot  the  desired  advantages  named  above.  This 
hooking,  at  once  simple  and  eSeetnat,  is  perfectly 
secnre  from  the  risk  M  tearing  away .  the  poU  rf  the 
spring  against  the  rivet  bring  nnder  all  oironmstanasa 
in  a  direot  line  ;  bnt  it  does  no*,  ■nn^'^,  iiHi  ^»/^ 
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the  spring  eo  tight  and  close  that  it  binds  itself,  and 
remains  coiled  up  and  immoTable.  The  other  serica!* 
fault  of  undue  and  violent  acceleration  of  the  escape- 
ment is  also  left  unremeclicd,  together  with  whatever 
of  riiak  to  the  mainspring  may  be  involyed  in  a  daily 
overstrain.  Novortnoless,  the  balance  of  advantage 
in  favour  of  stopwork  has  been  judged  to  be  so  small 
that  the  de.^) ignore  of  the  American  watches  have 
almost  entirely  abandoned  it,  preferring  the  limito'l 
but  certain  gain,  already  referred  to,  to  the  compli- 
cation, the  rit^k,  and  the  insecurity  of  every  known 
barrel  stopwork. 

By  a  recent  invention,  however,  known  as 
"  Haseler*8  Patent  Sliding  Click,"  the  whole  of  the 
weak  points  hitherto  existing  ore  completely  met  and 
covered,  and  the  going-barrel,  with  pivoted  brace 
and  patent  sliding  click,  may  now  be  considered  in 
the  point  of  safeguards  as  fully  equal  to  the  old 
stopwork  ;  whilst  in  simplicity,  strength,  crtainty 
of  action,  and  impossibility  of  failure  or  breakdown, 
it  is  immeasurably  superior.  The  principle  and 
a'^tion  of  thin  l)eautiful  little  orrangemnnt  are  so 
elementary  that  it  is  a  matter  of  wonder  it  has  never 
bsen  hit  upon  bpfore.  The  principle  is,  that  if  pro- 
vision is  ninde  for  a  certain  amount  of  "  give  "  or 
r'-tnm  in  the  ratchet  work,  it  will  be  alike  impos- 
sible to  leave  the  mair  spring  on  the  strain  or  to 
block  it ;  and,  consequently,  the  disadvantsgrs  of 
over- winding  on  the  one  hand,  and  excessive  action 
of  the  escapement  on  tVie  other,  vanish  together ; 
and,  in  point  of  fact,  this  is  exactly  what  does  hup- 
pen.  The  application  is  simply  this  :  that  instead  of 
the  click  having  a  round  hole  to  receive  the  pin  or 
screw  on  which  it  turns,  the  hole  is  elorgatd,  or  U 
what  is  technically  called  a  slot,  whili>t  tho  click 
spring  is  so  formed  that  its  action  always  throws  tho 
click  forward,  at  the  same  time  that  it  presses  the 
point  downwnrd  to  engage  in  the  ratchet  teeth.  In 
operation — supposing  the  key  to  be  upon  tho  wind- 
ing square,  and  turned  forward  to  wind  the  watch 
up— the  cliek  doea  not  immediately  begin  to  rise  over 
the  teeth  of  the  ratchet,  but  first  follows  the  fornrard 
movement  of  the  ratchet  for  a  certain  distance,  this 
distance  bein?  regulated  by  tho  length  of  the  slot  in 
the  click.  Having  reached  the  end  of  its  slir^inf? 
limit,  its  ordinary  action  as  a  click  begins,  and  con- 
tinues as  long  as  the  forward  action  of  the  key  is 
maintained.  When,  however,  the  power  is  taken  off 
the  key,  and  the  mainspring  instead  of  the  hand  of 
the  winder  comes  into  p'ay,  the  arbour  and  rntchi  t 
return,  and  the  point  of  the  click  being  enyrnged  in 
the  ratchet,  it  is  carried  or  pn^hed  backward  ju»«t  ns 
much  as  it  had  gone  forward  in  the  action  fir^t 
described,  this  rvturn  affording  the  relief  to  tUo 
mainspring  which  is  required  to  efifect  tho  second, 
third,  and  fourth  objects,  and  hitherto  sought  to  be 
attained  by  the  use  of  stopwork. 


EXPLOSIONS  IN  COAL-MINES.  -  III. 

By  T.  Wills.  F.C.S. 

F  reference  to  the  subject  of  ventilation,  I  wonld 
here  call  attention  to  an  anemomntf>r  dpvi«((;d  by 
Messrs.  Arthur  Lo  Neve  Fostrr  and  H.  Hull,  in 
which  the  tolephone  has  received  one  cf  its  ear]ie:>t 
applications.  An  anemometer  of  the  ordin.ary  kind 
UHC<1  for  detcrminir.g  tho  rate  of  tho  ventilating  cur- 
rent is  so  arraiipod  that,  at  every  tenth  revolution, 
a  small  pin  on  the  axle  strike?  forcibly  agfiinst  a 
piece  of  !»t'ol  watch-eprinjr.  This  watch- spring  is 
placoil  in  front  of  an  ordinary  tolcphoae,  having  the 
iron  plate  removed,  the  strcl  spring  occupying  in 
fact  the  place  of  the  ordinary  metallic  plate.  The 
telephone  is  connected  by  wires  carried  to  nny 
required  distance  with  a  second  complete  telephone, 
and  on  listening  at  tui*  in««tniment  every  tw.ing  of 
the  spring  can  be  distinctly  heard  ;  by  counting  tho 
number  of  tho»»e  tound.s  in  a  given  time,  tho  number 
of  revolution-*  of  the  anemometer,  and  consequently 
the  rate  of  the  air  current,  can  bo  ciloulatoii.  In 
this  manner  it  is  ca'-y  to  aj>certain  at  any  point  ahove 
ground  the  actual  fctate  of  tho  ventilation.  This 
ingenious  form  of  instrument  is  quite  successful  in 
u!>e,  ai.d  U  being  employed  already  in  some  collieries, 
its  extreme  simplicity,  coupled  with  the  small  amount 
of  apparatu.4  required,  rendering  it  cosy  of  appli- 
cation. 

An  explo^don  occurring  in  a  coal  mine,  by  the 
accidental  firing  of  a  mixture  of  fire-damp  and  air, 
will  vary  considerably  in  its  effects  according  to  the 
different  conditions  under  which  tho  explosion  takea 
place,  l^ua  the  inflammable  mixture  may  be  of  lur^'o 
or  limited  <-xt"r.t ;  it  may  be  that  the  air  and  gas  ore 
mixed  in  th*  ir  mont  txploxivc  quantities,  or  bn  oiily 
just  within  tlni  ranj^e  of  the  explosive  limits.  Upon 
these  points  \vill  depend  the  amount  of  local  dama^'; 
done  by  th  >  nr.'r:i<lent,  and  the  mechanical  effects  pro- 
duced ;  in  aT.y  cjiie  a  mixture  of  this  nature  buina: 
ignited  rapiil  inflammation  of  the  whole  takes  pltiCA, 
a  considerable  amount  of  heat  is  developed,  causing 
a  corresponding  expanpion  nf  tho  gaseous  matter, 
and  tho  mixtura  of  fire-damp  and  air  becomes 
resolved  into  new  compounds.  Starting  with  miirKh 
gas  and  air,  \v(*  have  pi  odncrd  carbonic  auid  gan  aiul 
{•team  niixf-i  with  th-j  rcHidnal  nitroe<n  coit&ine-l  in 
thoori£»i»:al  jiir,  to^'c'lr.r  with  .imv  f xc  pj  of  ui.foiil  fiis- 
or  firodii!;.')  ^/M  ■■.   m-'v  'i   ■.:•')■; '^  ne -...:.     T'-' 


steam  is  almost  immediately  condensed  to  water, 
the  other  bodies  remaining  in  the  gaseous  condition. 
Those  workmen  exposed  to  the  first  shock  of  the 
explosion  will  suffer  from  the  burning  and  scorching 
of  tho  flame,  and  receive  injury  from  the  mechanical 
force  of  the  combustion,  which  is  sometimes  tre- 
mendous, hurling  men,  horses,  timber,  and  stone3  to 
great  distances  from  the  first  point  of  ignition  ;  but 
the  primary  effect^  of  an  explosion  are  by  no  means 
the  worst— life  being  dependent  upon  the  proper 
supply  of  air.  Any  interference  with  this  supply 
will  bring  about  most  disastrous  results,  and  a  very 
common  re-^nlt  of  an  explosion  is  seriously  to  effect 
the  ventilation.  Sometimes  the  ventilating  apparatus 
is  destroyed  or  seriously  damaged,  or  bv  the  blow- 
ing down  of  doors,  brattices,  and  stoppings,  the  air 
current  is  diverted  from  its  proper  coursi',  with  the 
result  of  leaving  portions,  or  it  may  be  tho  whole 
mine,  in  a  state  of  ste.pn^ition ;  drifts  or  galleries 
may  be  stopped  up  with  heaped- up  rtibbish ;  a  por- 
tion of  the  roof  may  fall,  cutting  off  the  necessary 
communication,  lliese  result**  would,  under  ordi- 
nary circumstances.  lead  speedily  to  the  suffocation 
of  ail  workmen  existing  nnder  snch  conditions  ;  but 
after  an  explosion,  apart  from  the  possible  stoppage 
of  the  supply  of  nir,  this  state  of  things  follows  with 
a  much  more  rapid  certainty,  owing  t^  the  prc'sence 
of  the  carbonic  acid  formed  during  the  combustion. 
This  snrhonic  acid  in  the  much- dreaded  after  or  choke- 
damp  of  tho  mine,  and  its  victims  are  far  more 
nuraerouA  than  those  from  the  other  causes.  One 
volume  of  mirsh  gas,  on  exploding,  forms  an  equal 
volume  of  carbonic  acid,  and  thi^ carbonic  acid  alone 
will  fatally  vitiate  ten  times  its  own  volume  of  good 
air. 

The  cnu'e  of  tho  much  greater  fatality  of  carbonic 
acid  in  accident^  will  he  seen  from  the  following  con- 
sider.ition^.  It  has  previously  l)een  statinl  that  air 
containing  30  percent,  of  marsh  gas  may  ho  breathM 
for  somo  time  without  injurious  elf-cts.  On  the 
other  hand,  air  containing  3  pf^r  cent,  of  carbonic 
acid  wonld  ^'p'}odily  extinguish  life.  Now,  suppose 
1,000  cubic  feet  of  an  explosive  mixture  of  manh 
pan  and  air  to  l.)c  ignit<  d,  thi^  niixtur^^  would  con- 
tain about  10  per  cent,  (or  100  cubic  feet)  of  marsh 
gas,  w1ii<;h  wouM  form,  when  burnt,  the  same  volume 
of  c.irbonio  acid,  if  measured  at  tho  same  tempera- 
ture ;  tho  volume  of  the  aqueous  vapour  formed  may 
be  left  out  of  consideration,  as  after  the  first  expan- 
sion it  immediately  condenses  to  liqnid  water ;  but 
the  whole  of  the  oxyflrcn  contained  in  the  original 
1,000  cubic  feet  will  havo  passed  into  combination 
OS  carbonic  acid  and  water.  Consequently,  we 
have,  in  addition  to  the  1()0  cubic  feet  of  carbonic 
actd,  about  700  cubic  feet  ('{  nitrogen,  which  formed 
a  part  of  the  original  air ;  this  nitrogen  would  be 
as  un>ireathabIo  as  the  carbonic  acid,  and  would 
produce  immeiliate  suffocation ;  that  is  to  say, 
starting  before  explosion,  with  OOO  cubic  feet  of  air 
and  100  cubic  foet  of  marsh  gas,  a  mixture  which 
Is  peifectly  respirable,  after  explosion,  we  havo  100 
cnb'c  felt  of  cirbonic  acid  and  about  700  cubic  feet 
of  n^trojron,  a  mixture  absolutely  fatal  to  life,  and 
not  only  so,  but  a  mi.xture  wtiich  would  reqnire  to 
be  d'liit«  d  wilh  about  8  to  10  times  its  volum<)  of 
frG*h  air  to  render  it  capable  of  supporting  life  at 
all.  In  thi-*  wny  the  after-effects  of  an  explosion 
miy  I  e  mos^  dixa-itrons  at  places  far  removed  from 
the  locnUt.y  in  wlii'-h  the  first  ignition  took  plaoe, 
•c  irjf  th'i*-.  th**  products  of  tho  combu-ition  will  pas-f 
onwjird^  wiih  thij  vo.iitils^tinir  current  vitiating  it  to 
the  pxtont  mf■n♦i.>^^d.  Prob.ibly  many  lives  might  bo 
S'xvulin  some  accidents  by  a  complete  stoppage  of 
tho  venK'ftliou  for  a  short  period,  as  tho  nir  exist- 
insr  in  pliict^s  nhirh  h:ivo  not  'iuff ere i  from  the  imme- 
diate explosion  wi-uld  bo  f  utficient  to  allow  the  men 
time  to  rca?h  tho  botioin  cf  the  shaft,  or  other  place 
of  tnfctv.  It  is  froqucMtly  recorded  that,  in  this 
very  endravoi-r,  tho  workmen  are  overtaken  by  tho 
on  rent,  of  fatally-chixrgcd  air  and  become  victims  to 
it<  efl'ec^s. 

Tn  und'^rsrronnd  mining,  next  to  tho  proper  supply 
of  a'r,  nrrifieial  lii^ht  is  nece^Fury  for  the  prosecution 
of  the  work.  It  wo'i'.d  nppar  that  lamps  and 
candlP'S  were  in  u^o  for  thi-*  purpose  in  the  very 
earliest  mires,  ns  in  somo  of  tho  old  disnsed  work- 
ings of  such  mines  which  have  Ikou  discovered, 
am.'ion^.  forms  of  lanip^  have  been  found,  mary  of 
<hem  bpincr  of  earthenware.  In  IJiisrlard,  cundl"s 
hnrii  bi?'n  mor.'*  generally  ndoj>ted  ;  and  where  naked 
lights  are  u^ed,  e/indles  form  at  tho  pn'-cnt  time 
th'.!  r.v  nt  FOni"Cf  of  lii.-ht  to  the  miner.  'I'ho  ub-olntn 
i  amount;  of  lir.'lit  reciui'rd  in  a  coal  mine  is  not 
.  Rvc'it.  In  tl'.e  jihsfilule  darkness  of  a  p't  the  eyi'S 
are  incrn  s<".>iMvo  to  a  sniall  amount  of  Usht,  and 
[t  is  r''»rnark!iblo  how  much  may  Ive  done  with  an 
eyroedii"/lv  f:»ir>t  pH:nnier'  of  illumii'ation.  Thp  fro- 
qu'-nt  fspo-ioiH  from  the  us<»  of  ralcel  liahls  in 
e-ir'y  tinj"',  bc-lorn  nny  oilier  form  of  illuininatio:i 
wa<-  iritrcjdiipcd,  hd  tr»1h«"  .'inandonmentof  danj^t  rou-* 
workin'.'s,  1bi»  c -al  briig  on'y  obtained  from  tho^e 
iwrtio!  8  of  tho  pit  wh'-rc  tolcriible  immunity  from 
dancer  •'xi'it«'d.  In  cas'^-s  v.-liere  it  was  nrcepyjary  to 
work  in  »iuch  places,  various  expedirnts  wore 
adopted.  At  ouo  iim**  higher  wages  were  paid  to 
those  men  wijo  conid  work  most  succc->sfully  in 
trtAl  d'irkrO'tR,  and  it  is  abated  that  in  some  mines 
'1'».';  'i'-j  •/•..vi  OrV.t    li.:'i^'  c'jjitto'i  l"y  rcc^n'ipoi-iiig 


fish  was  utilised  for  the  pnipOMSOf  Qlnmination,  aod 
in  others  smouldering  tinder  or  amadon  (a  dried 
vegetable  fungus)  was  employed  ;  bnt  in  the  bnlk 
of  the  English  coal  pits  caudles  w«re  invariably 
used,  the  candles  being  sapplicd  bj  the  miaen 
themselves.  By  their  constant  use,  a  eonsiderable 
amount  of  expertness  was  arriTcd  afc  Ijy  the 
workmen  in  recognising  the  presence  of  fire- 
damp. A  candle  flame  in  an  explosive  atmoejphere, 
or  in  an  atmosphere  becoming  explosive,  is  ex- 
ceedingly sensitive  in  its  appearance,  and  under 
ordinary  circumstances  will  indicate  the  presence  of 
fire-damp  long  before  its  amount  becomes  dangerons. 
In  intelligent  hands,  a  candle  flame  will  rteogniie 
tho  prceonce  of  about  3  per  cent,  of  fire  damp,  a 
quantity  far  below  a  daogerona  amount ;  the  effect 
is  seen  by  the  formation  of  a  bluiah  halo  round  the 
top  of  tho  flame.  At  the  time  when  no  other  light 
was  used  but  naked  candles,  even  in  the  worst  mines, 
it  was  usual  for  workmen  to  do,  with  much  more 
risk,  very  much  like  what  is  done  now  by  a  firemaa 
with  his  "  Davy  "—namely,  to  go  ronnd  the  work- 
ings before  the  men  eatered  them,  and  ascertam  bj 
an  observation  of  hi:i  candle  flame  the  safety  or 
otherwise  of  the  various  places.  The  .daaferou 
limit  of  an  explosive  atmosphere  is  ever  anifting  iti 
position,  and  extreme  caution  id  necessary  when 
carrying  a  naked  light. 

In  the  early  part  of  the  18th  oentniy  Sir  Zuam 
Lowthor  made  the  observation  that  fi.re-damp  was 
not  ignited  by  the  sparks  from  a  flint  and  steel,  sod 
a  Mr.  Spedding,  of  Whitehaven,  shortly  afterwardi 
sought  to  apply  this  fact  practically^  by  an  inventioD 
called  the  steel  mill,  in  which  a  piece  of  flint  wu 
pressed  against  u  rapidly  revolving  steel  disc,  thereby 
producing  a  stream  of  sparks ;  these  sparks  give 
out  a  certain  amount  of  light,  never  very  great, 
equal  to  about  one-half  the  light  given  by  one  miner'i 
candle.  The  steel  mill  requires  a  man  or  boy  to 
work  it,  and  tho  expense  of  keeping  so  many  of  them 
going  was  great.  It  is  stated  that  in  one  colliery 
near  Netvcastlo,  during  the  time  the  steel  mills  were 
being  used,  the  expense  incurred  for  maintaining 
them  was  i;30  p.-'r  fortnight.  This  expense  and  the 
feeble  light  might  have  been  put  up  with,  had  the 
apparatus  been  safe ;  bnt,  not  long  after  its  intro- 
duction it  was  proved  that,  under  certain  circnm- 
stan'^os,  the  sparks  from  the  mill  would  inflame  the 
fire-damp. 

In  the  early  part  of  the  present  centurr,  fire- 
damp explosions  succeeded  each  other  wiu  inefa 
jprequeney  that  very  serious  attention  wis  given  to 
the  subject,  iti  order  to  obtain  some  form  of  light 
which  could  be  used  in  a  dangerous  pit  with  some 
approximation  to  safety.  A  commilteie  was  formed 
in  the  northern  districts  with  this  view,  and  the  snb- 
jeot  WAS  brought  before  various  scientific  men.  In 
1813,  Dr.  Clanny  introduced  a  lamp  in  which  s 
fliime  was  kept  burning  out  of  free  contact  with 
atmospheric  air,  the  air  being  supplied  to  the  lamp 
through  a  layer  of  water  by  means  of  a  pair  of  bel- 
lows. This  apparatus  was  exceedingly  oumbersome 
and  hence  impracticable.  The  matter  was  brought 
before  Sir  H.  Davy,  at  the  Bojral  Institutioii,  in 
1815,  who  at  once  undertook  to  mveftigate  the  lob* 
ject.  He  started  with  the  examination  of  the  pro- 
perties of  firo-damp  and  the  conditions  of  its  expb* 
sion  (some  of  these  properties  have  been  already 
stated) ;  the  limits  of  the  explosive  mixture  wero 
also  caxvfidly  determined. 

Davy  also  found  that  the  temperature  necessary 
for  explosion  was  high,  not  being  brought  sbont 
by  red-hot  charcoal  or  re«l-hot  iron.     If  carbonic  acid 
or  nitrogen  was  mixed  with  the  explosive  mixturji 
in  the  proportion  of  about  14  per  cent.,  the  power  of 
exploding  was  lo*t.     Further,  if  tho  mixture  of  fir** 
damp  and  air  was  ignited  in  a  glass  tube  a  quarter 
of  an  inch  in  diameter  and  12  inches  long,  wM 
than  one  second  of  time  elapsed  before  the  explonsn 
parsed  to  tho  end  of  the  tube ;  through  tubes  oat' 
seventh  of  an  inch  in  diameter,  the  mixture  oonldnot 
be  exploded  when  in  the  open  air ;  metallic  tahei 
were  Htill  more  successful.     Davy  considered  theje 
eff'^cts  to  point  to  tho  conclusion  that  the  effect  ei 
the  mixture  of  carbonic  acid  or  nitrogen,  or  of  the 
tubes  was  due  to  the  cooling  influence  which  they 
exerted,  and  which  lowered  tho  temperature  Wow 
the  point  at  which  inflammation  could  be  maintained. 
This  ccnclusicn  by  a  number  of  further  carefnl  ex- 
periments was  confirmed,  and  it  only  remained  is 
Fome  form  to  apply  thf  so  facts  in  the  construction 
of  nlamp.    Tho  flame  of  a  common  oil  lamp  wis 
snrroui.d';d  by  a  system  of  tubes  of  a  less  diametff 
than  thnt  through  whioh  the  explosion  passed.   A 
lamp  of  this  construction  was  faulty,  inasmuch  si  the 
light  was  practically   7]i7,  and  the  tubes  failed  to 
supply  the  flame  with  the  necessary  amount  of  sir* 
}ly  reducing  the  K>nglh  of  the  tubes,  and  deeresiiiV 
their  diameters,  Davy  says,  "  I  arrived  at  the  ex- 
clusion thiit  a  me'tiillic  tii-sne,  however  thin  and  fine, 
of  which  the  apertures  filled  more  space  than  the 
coolini:  surface,  so  as  to  b«  permeable  to  air  nndHght, 
offered  a  perfect  barrier  to  explosion  from  the  force 

;  being  directed  between,  and  the  heat,  communicated 
to  nn  immense  number  of  surfac-*^."  la  this  fsshioOt 
a  flame  surrounded  with  a  cylinder  of  wire  gaase. 
bi  cunie  what  ha:*  since  bc'n  onMed  a  •*  eafet^  lamp*' 

I  Tho  fnrth'.-r  d- v.-lo;  nij:.t  o'  ibis  lamp  in  the  hands 
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_  in  Ibe   datarmiiuUMi  of   Vvs 

of  Ika  suae,  wbioh  wu  found  to 

1  u  aontained  28  *im,  or  781  >pertiu«  (the 
:  lus  nncB  bem  insroued)  to  the  iqakra  inoh ; 
lind«r  of  win  gBnia  wu  fitted  KhoTe   uid 

mv  ordinMT  oil  lamp  with  >  wiok,  the  opper 
'  the  gum  beiog  miid«  double-     On  plnnginf; 

lunp  into  ui  aiploeiTO  fttmosphera,  the  in- 
ible  Biutma  entara  the  Ump,  ii  inited,  muA 
I  lamp  wilb  a  Uoe  Sune,  Wbieb,  hawem',  in. 
nBDBicated  to  the  eiteToel  eiploiice  >tmo- 

U  tlw  Bime  iiuinot  pasetnte  the  gkoin 
to  tbe  rapid  «ondaction  of  the  heat,  the  hot 
vhich  do  get  throngh  b«iiif[  a(  a  tempera- 
X  too  low  for  the  ignition  of  the  fitemal 
B.  If  the  Ump  be  kfpt  eontianoasly  in  aneh 
or*,  tbe  game  will  grtr«d-hat,  bnt  Darjoon. 

tliat,  aTen  in  thia  ttate,  it  Hal  inopabia  ot 
;  an  eiploaion.  Thia.  howerer,  nnder  eertaiii 
itaoOM,  haa  aioce  been  proved  not  to  be  tbr> 
id  aafeif  lampa  ahonld  nerer  be  expoied  foir 
gthened  period  to  an  eiploaiTe  atmoaphere. 
i  lamp*  were  rapidly  intrDdneed,  altboagL 

to  eontand  <titb  aome  prejadioe,  and  for  b 
obatanded  faith  ttaa  pUcad  ia  them,  -whioii 
ared  full;  by  the  diatlngnishsd  diaeoTtrec  - 
r,  the  title  "aafety  lamp,"  aa  will  be  after- 
■ointed  out,  is  misIndinR.  ft  has  often  been 
d,  in  referenoe  to  man;  diicoTenei,  that  two 
ra  have  arrirad  at  the  aama  rsanlt  whitp 
ig  diatinet  patha  ;  thi*  appean  to  hare  been 
t  with  Dav;  and  Qsorge  Stepheuron.  Thof 
lonbt  thit  preTioualj  to  1815  StephenaoD 
ed  eiperimenta  in  one  of  the  northem  ool- 
ritb  a  lamp  which  in  reaJit;  dependi  upon 
na  principle  aa  tbe  "  Dar;,"  but  whieb 
isOD  conaidered  to  be  dae  to  another — 
■at  if  a  earrent  of  an  eiplotire  miiturc- 
apvardi  pait  a  flame  at  a  greater  rate  than 
loaion  woald  proosed  downward*,  no  oom- 
tion  of  ignition  would  ensae.  which  is  per-  I 
me,  and  maj  be  eiperimentall;  illoatraUd  ; 
t  rapidit;  of  draught  ia  not  obtained  with  a 
inraing  nnder  ordinar;  cireumitancea.  fa  I 
9pheniOB  lamp  the  air  waa  admitted  b;  ■  I 
'  of  small  tabea  aitnated  bslow  the  flams ; 
fda  theee  tnbea  were  reduced  to  amatl  holei  ' 
I  platoa,  a  aiiniUr  aet  of  bolee  being  placed  : 
op  of  the  lamp,  the  bod;  of  which  waa  mads 
.  Sleph"niion>a;a:-'i^M:;  first  lamp  had  a 
r  at  the  top  of  the  lamp,  and  ■  tube  at  the 
to  admit  the  atmospheHo  air  or  Gre-damp 
,  to  feed  the  barner  or  combuation  of  the 
1  wax  not  aware  of  the  precise  qnactit;  I 
1  to  feed  the  combuation,  bnt,  to  know  what ' 
r  waa  neceaaar;,  I  had  a  alide  at  tba  bottom 
Jit  tobein  m;  lamp  to  admit  anoh  a  quantity 
la  might  erentnall;  b«  found  neceiiar;  to 

the  oombaatioD." 
I  lamp  not  buraing  well,  it  struck  me  that 

more  tnbea  in,  I  ahonld  diaehurge  the  pel- 

matter  which   hang  round  the    flame    by 

ng  the  air  to  its  eiternal  part 

irds,  I  altered  the  lamp  bc  that  air  waa 
d    by    three    small    tubea  inserted    at    the 

of  the  lamp,  the  openings  of  whiah  were 
DU  tbe  oulaido  of  the  bnrner',  inatead  of 
ene  tade  opening  direct);  under  the  flame- 
[ht  that  the  air  would  hare  eaaier  aeoeaa, 
might  be  the  same  if  I  out  away  the 
'"    *  ■'■-"— 1,  if  it  pMied 


.    e  but 
-;D.t;, 


}[  the  tnbea  ;  and  that  the 

Ttar^a  at  the  top,  ..  . __.„__ 

losioa  lo  the  ga*  bryoud  the  plate  below. 
noted  a  lamp  npoii  this  principle,  and  foand 
'  hales  having  been  pnnofacd  very  amalt,  tbe 
BTsr  passed  even  through  tbe  fir.-it  plate." 
m-pauage  of  the  flame  Ihrongb  the  platea 
nblcdly  due  to  the  B«me  cooling  effeot  ei- 
by  Davy  i  and  the  two  lamps  have  the  same 
their  fundaniental  principle.  In  tbe  later 
t  tbe  Stephenson  lamp  the  glius  is  sarrounded 
'Te-gasze  cyljndi- 
jhe  Davy  and  i... 
nonnta  of  light    ' 

:afaiperm  candle,  barning  i^u  grams  per 
Elaphanaon,  about   '15  of  a    Bpenn   candle, 

the  introdoction  of  the  safety  lamp,  no 
cnlaL  change  has  baaneSected  in  it.  Varioua 
iBve,  from  lime  ta  time,  been  introdaced, 
which  have  been  tried  and  foand  wanting  ; 
t  forma  only  have  STirviicd,  and  these  are 
it«d  at  tlie  present  time  by  four  pnttema, 
ire  in  gcnarol  use,  according  to  the  diatiict- 
I  ia  the  ordinary  Dav^,  oonaiating  of  an  oil 
kmnnded  with  a  cylinder  of  wira  game, 
i  of  double  thicknnsB  nt  the  opper  part; 
b  air  enters,  and  the  products  of  combuntiou 
liraotly  thTOngh  tbe  meahes  of  the  game. 
irl;  lamps  the  oil  vesael  of  the  lamp  had  a 
ming  into  the  nir,  which  was  closed  by  a 
Bg,  far  the  purpoae  of  the  freah  eupply  of 
ras  found  to  be  a  aource  of  danger,  and  has 

oil  later  lamps,  abolished,  tbe  lamp  now 
o  bo  taken  apirt  in  order  to  bo  refllled.  A 
in,  working  tightly  through  a  tube,  and 
Untnub  the  bottom  of  the  lamp,  larvea, 
,  to  Inin  tbe  wiok.    The  Dav;  lamp  of  thi* 


pattern  t*  etetadinglj  Mniitira  to  tbe  pmenoa  of 
Si»damp,  the  indioationa  of  tba  flame  being  very 
prompt  and  delicate;  and  probabl;,  fortfaa  porpoas 
of  testing  the  state  of  the  air,  it  is  tlie  best  lamp. 
The  seeond  form  of  lamp  ii  the  lo-oaiied  Stephen' 

I  SOD  lamp,  in  wbieb  the  flame  is  sarrounded  b;  a 
glass  ohimne;  within  the  gaoie.    The  supply  of  air 

:  19  obtwued  throngh  a  nnmber  of  minute  apertures 
in  a  cironlsr  brass  plate  at  the  base  of  the  eDimney, 
and  the  products  of  oomboalion  iisne  throngh  aome- 
*hat  similar  perforations  at  the  lop.  The  Slephan- 
soD  lamp,  in  explosive  atmoapheres,  ia  eitin- 
gaiahed.    In  botb  these  lamps  the  light  emitted  is 

'  very  feeble. 

The  third  form  is  the  so-called  "  Clanny  "  lamp, 
a  modification  on  the  Davy  principle  of  some  points 

'  of  thn  original  lamp  of  Dr.  Clanny-     The  wire  game 

a  Under  is  oonfioed  to  tbe  npper  part  of  the  lamp. 
it  part  anrronnding  the  flame  twing  of  nncovered 
glaas.  Tbe  ventilation  of  this  lamp  forms  a  beauti- 
ful illnatratioa  of  the  action  of  conreotion  currents. 
The  air  hwi  to  enter  at  the  lop,  and  descend  to  the 
flame,  and  the  prodacls  o(  combuitioa  have  to  pose 
up,  and  escape  through  the  same  gause.  If  a  litlle 
smoke  be  blown  into  sncb  a  lamp  while  burning,  it 

,  will  be  seen  that  the  pnre  cold  air  desoenda  at  the 

:  aide  of  the  lamp,  tnrns  ronnd  at  the  bottom,  and 

I  pasaaa  to  the  flame,  the  hot  gasei  formed  pass  up  in 

;a  eentrsl  column,  and  escape  at  the  top  of  the  lamp. 
Thi>  lamp  ceoessarily  gives  more  light  than  either 
of  tbe  former  I  there  is,    however,   the  danger  of 

'  breakage  of  the  g!ai*.  This  danger  is  not  by  any 
means  eo  serious  as  it  might  at  first  sight  appear, 

j  if  the  bIsss  has  been  carefully  annealed  ;  for,  should 
a  oraok  ocour,  the  opening  so  produced  is  nsnally 

I  far  less  in  area  than  one  of  the  apertures  in  the  wire 

'gaoie. 

I     These  three  lamps  ore  largely  nsed  in  Gnaland  ; 

I  the  Stephenson,  howerer,  is  not  found  gsneraUy  out 
of  the  northem  districts. 

The  fDurlh  lamp  is  the  Mneaeler.  a  Belgian 
lamp,  the  use  ot  which  ia  compulsory  in  the 
Belgian  pits,  ia  which  safety  lamps  have  to  be 
employed-  la  the  above-mentioned  Clanny  lamp 
the  cpmbustion  is  not  qnite  perfect,  as  the  supply 
of  ur  to  the  flame  is  apt  to  be  interfered  with  by 
the  passage  through  the  game  of  currenla  of  air; 
thia  ia  overeonie  in  the  Mneaeler  lamp-whieh 
e.isentially  is  very  mneh  the  eame  as  a  "  Clanny  " — 
by  tbe  iutrodnotion  of  a  metal  chimney  above  the 
flame,  and  enalosed  within  the  wire  game.  Tbe  top 
of  the  lamp  ia  also  separated  from  the  bottom  by  a 
horizontal  pieee  of  wire  gsme  placed  at  the  base  ef 
the  chimnpy ;  this  aaosai  a  more  perfect  division  of 
the  dgaoendiiig  and  aaeanding  columns  of  air,  and  at 
all  times  brings  tbe  para  air  directly  to  the  flame  ; 
in  this  way  a  steadier  and  better  light  is  obtained.  In 


A  ipeoial  rcaaoroli  to  obtain  aqnaDtitaUve 

of  the  differaoM  ot  light  in  oolonred  double  stun  hu 
yielded  nueipectodly  nnUorm  results  from  different 
obserrers,  and  show*  that  anoh  stars  yield  abundant 
light,  notwithstanding  tbdr  oalonr.  The  oompaniDii 
of  Birins  is  estimated  to  be  of  about  the  ninth  mag' 
nitude.  luTOstigatioaB  to  ascertain  whether  its  Unt 
is  reflntad  or  not  are  as  jet  uncompleted.  The 
working  of  the  donble-etar  pbatometar  is  very  lati*- 


jd  methods  dasoribad  were  weL  ealoo' 

lated  to  avoid  them.  There  ia  liability  to  freqnant 
deci-ption  in  seeing  companion  stars  that  do  not 
exist,  and  Prof,  Inters  has  oecaaicnally  bean  tem- 
porarily misled  by  talesoorae  ghosts.  A  good  way  to 
obtain  an  additional  nnmbar  of  observations  at  eon- 
psratively  small  coat  is  to  have  tbam  made  with 
botb  eyai,  separately ;  and  they  are  then  fonnd  to 
difl'er  about  aa  mneh  as  when  taken  by  diftoreal 
obacrvera  in  tbe  nsnal  way.  In  the  eiperianoe  of 
Prof-  Peters,  the  left-eye  obaamtion*  prove  better 
than  the  right.  In  the  diaonasion  which  followad, 
Prof.  Pickering  stated  that  (heir  photometrie  eali- 
mates  made  the  oompanion  of  Siriua  of  onl^  a  ten- 
tbousandth  paitot  the  brigbtcess  that  Sinn*  haat 
but  if  the  oampanion  shines  by  reflected  light  it 
might  appeal  different  from  the  other  starii  in  having 
a  diso,  and  aJsht  even  show  phases  like  the  moon. 
Prof.  Nawaomb  said  that  when  observing  the  eom- 
ha  had  oftan  thoogbt  he  pemuved  a 


Aleiander  referred  to  the  snppoaed 
chaagaa  o(  ookor  in  Sirine.and  said  that  in  the  time 
of  PloI««y  it  waa  a  ruddy  or  snb-red  star,  probably 

I  lika  Ai-tit^vin-  It  ia  no»  of  the  purest  whitt.  Prof. 
Peivl  aaid  that  the  references  lo  tbe  colour  of  Siriua 

I  aoMng  aaaiant  writers  aramoch  fewer  thm  has  been 
'wpaaed.  Tha  paaaaga  in  Ptolemy  where  Birio*  i* 
rttend  to  M  ''^th*  nddy"  may,  it  ia  aapBoiad, 
bera  bean  a  e^jiat's  mblaka,  the  Greek  word  need 
beioff  not  nnlike  tbe  word  for  Sirius-  Tbe  error  waa 
propagated  by  the  Arabians,  who  repeated  this  mis- 
taku  desigaatlon.  Prof.  Peters  think*  the  eri- 
denoe  is  very  qaestionaUe  abont  the  alleffid  change 

At  a  later  hour  Prof.  Hckerin;  dsooribed  tbe 
method  empLi7*d  for  obaerving  faint  abtaata  and 
seteUitae.  The  ^pantos  nsad  for  donbia  stare  will 
not  Mavar  the  pnrpoea  where  the  enapanian  ii 
exeeedingtv  faict.  Prof.  lackering  exhibited  a  table 


SEASUAINQ  THE  BBIOHTKESS  OF 
STABS. 

WE  are  indebted  to  tbe  Veid  Torli  Tribune  for 
the  following  abstract  of  a  paper  read  by 
Prof.  Pickering  at  the  mectiog  of  the  American 
Academy  ot  Scieacea-  The  iiaper  was  entitled 
"  PhotomelRC  Comparison  of  the  Components  of 
CHose  Double  Stars-"  It  bos  become  genemlly 
neogniied  that  systematic  errors  are  of  graver  im- 
IMitanoe  in  aetronomy  than  accidental  errors.  In 
Ihe  work  now  done  at  Uarrard  Obaervatory  no  pains 
ue  spsrad  to  eliminate  errera  of  the  former  kind.  It 
is  not  eaey  to  observe  with  accuracy  tbe  difference  in 
Nrightncts  between  the  comuooents  of  double  stare, 
[t  an  artiflrial  star  bo  noed  for  lietermining  tbe  mog- 
oitudea  it  contuses  the  observer  by  its  ualikenegs  to 
real  atara.  To  remedy  th's,  after  the  artificial  star 
Has  Imea  compared  with  a  real  one,  thalatter  is  nsed 
lor  a  new  comparison.  It  is  found  that  the  eye  does 
L>ot,  in  the  beginniog  ot  an  evening's  oheervationa, 
tttain  its  highest  sen  sit!  ven  ess-  After  doing  its  bast 
srork  it  sguo  loses  power  towards  tbe  end  of  tbe 
ibaervations,  becauaa  of  fatigue.  A  want  of  eenai- 
jvenesB  is  one  of  tbe  moat  scrioua  sources  of  visual 

Prof.  Pickering  ha*  devised  an  inetmrnent  for  the 
ipeciol  purpose  of  eomparing  the  components  ot 
lonble  sMrs.  The  images  are  separated  by  ■  NieoH'a 

renting  error.  But,  even  with  Ibia  donble-atar 
photometer,  many  nrecaations  must  be  taken  to  get 
^hebest  results,  and  careia  eapeeially  needed  respect- 
ing the  pareonal  pecoliarilies  of  the  observer.  A 
fhart  ia  in  preparation  at  Harvard  of  all  tbe  doable 
•tors  north  of  40"  latitude  ;  at  present  thia  work  is 
ibout  half  done,  90  sUrs  having  been  finished  and 
reported  npoe,  requiring  -1,000  observationa.  The 
probable  error  in  thia  work  is  lesa  than  the  tenth  of 
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FEED  EEQULATIira  Af  PABATtTS. 

THE  feed  regulator  ahown  In  the  annexed  engrav- 
ing is  intended  to  ininre  the  pnmp  working 


if  trouble ;  the  discrepancy  In  the 

t  at  times  amounted  lo  half  a  magnitudo ;  eventually 

I  faint  companion  was  dbcovered,  which  aceouDlfd 

or  the  changes-    It  was  long  suBpected  that  Gammi 

3eti'B  oompanion  shiaes   by  reflected    light.     Thlt  . 

rae  a  mattei  of  great  interest,  aa  no  planet  hae  jet  lb«tn%  wl  ^bB^ell.^  *n&.  ^<A 


full  of  nater,  whatsTer  quantit;  may  Iw  required  Iqr 

"oilrr-     According  to  tba  8cietit<fic  Ammcan 

the  invention   of  Ur.  H.  S.  Maxim.  Coal  and 

Exchange,  New  York,  who  oootrivod  it  for 

bis  small  and  fast  steam  yachts.    A  is  the 
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•l^ratDS  i>  pUced  an  the  right  betiTeen  pamp  mi 
■gCtiiHi  tkIts.  K  eoDiiits  of  a.  cjlicder  of  the  asma 
Tolnme  u  th^t  of  tha  pump  in  wbicb  iforks  the 
ftir-t^ht  piilon,  B.     The  item  of  tbii  piston  pusee 


pi>ton-rod  when  the  piston  is  ruted  against  tha 
utioD  dF  the  coiled  apring.  On  said  acraw  is  ■ 
biikdifla  nnt  E,  and  beiida  it  ia  placed  a  graduated 
tSiU  F,  wBereb;  the  icreif  maj  be  eet  to  limit  the 
a^Ttmont  of  the  rod  or  item  at  an;  point,  as,  for 
InstanM,  at  one-balf ,  one-third,  or  one-qnatter  tba 
total  poiaibla  traral  of  tha  piatoa  in  tha  cylinder. 
Bawkth  tlio  piston  are  two  apsrtarei  or  channels,  Q, 
and  boiiwean  thfm  ia  a  recesi  in  oLich  plajB  the 
■teiD  of  the  Talie,  H,  nbioh  is  seated  in  a  homoatal 
partition  in  its  oaaing,  ai  aiiown. 
Soppoting,  tor  example,  the  screw,  D,  ia,bn>nght 


b«  diawB  throDgh  tha  Talre,  H,  and  tha  latter  oloBieg 
in  tha  down  itrneof  the  pomp,  all  the  water  drawn 
into  the  pomp  barrel  will  be  farced  on  into  the 
boiler.  This  it  ths  ordioarj  condition  of  affairs 
with  the  regulating  derioa  being  rendered  inopat*- 
tin.    Now  lappoia  tha  icrew,  D,  mored  up  to  0,>a 


don.  One  rery  important  adrantage  olaimed  for 
(his  inrention  ia  the  faciliC;  with  which  the  discharge 
i>f  tha  pnmp  ma;  ba  aseertaiued.  A  glaaoe  at  the 
moTcment  of  tha  piston-rod  indicates  nhether  the 
liamp  is  or  is  not  working.  Shonld  the  water  anpplf 
ftop,  the  motion  ceases.  The  oantact  of  rod  and 
irorew  makea  a  slight  eliok  lilie  that  af  a  telegraph 
^oander,  the  ceisatioD  of  which  wonid  attract  atten- 
tiOD  to  an;  failore  of  aopply. 


JABLOCEEOFF'S  D7NAU0-ELECTBIC 
MACHINES. 

AMONGST  recant  improyements  of  the  dy- 
namo-electric machine,  tho  device  patented 
by  M.  Jablochtoff  ia  worthy  of  notice.  Jn 
this  form,  wbicb  ia  illuatrated  in  the  engrar- 
iQgs,  a  abort  bobbin  of  coiled  ineulated  «ire  is 
placed  between  two  soft  iron  chee^a  or  dieca. 
trbicb  are  fixed  on  a  Boft  iron  abaft  that  pasaea 
through  tha  beart  of  the  bobbin,  and  tbe  shaft 
ind  cbaeka  are  caaeed  to  revolve,  tbe  coil  either 
femaining  atationary  or  revolving  witb  them  as 
required.  In  order  that  tbe  principle  on  which 
(bia  maohine  acts  may  be  underatood,  auppoae 
iin  electric  current  is  passed  through  tba  coil, 
each  of  tbe  cheeka  will  then  become  ma^etic, 
dna  pole,  nortborsoDth,  being  presented  at  the 
circumference  of  the  one  and  at  tbe  centra  of 
r.he  other  disc,  and  the  opposite  pole  being  pre- 
sented at  the  centre  of  the  former  and  at  the 
circumference  of  the  latter.  The  two  discs 
thus  magnetised  being  united  at  their  centres 
by  the  soft  iron  shaft,  the  wliole  would  form 
magnet  having  a  north  or  south  pole  at  t^ 
circnmferenca  of  the  one  disc,  and  tbe  opposite 


that  tba  piston,  B,  has  full  play.  The  upstroke  ol 
ttia  pomp  drawl  in  water  through  valve,  H 
before,  bnl  on  the  down  stroke  the  oonditiom 
•ttogethar  different  from  before-  Tbe  water  will, 
•■a  matter  of  ooarse,  pais  in  the  direction  where 
it  meeta  tha  least  resiitanoe,  and  it  mast  either  ectei 
the  baUaragunat  the  preaanre,  or  it  must  lift  the 
taUm,  B,  and  enter  the  barrel  of  the  regulator. 
Now,  the  itreBgth  of  the  coiled  apcisg  in  the  latter 
ii  so  adjiisted  aa 


arrangement  being  ootiTenient  aa  it  affords 
means  of  producing 'electricitj  dther  of  oon- 
dderabla  tension  or  in  considerable  qnan- 
tity,  as  may  be  desired.  In  the  drawing. 
Fig.  1  represents  a  longitodinal  section 
taken  in  the  dotted  line  sbown  in  Fig.  2, 
which  is  a  front  view.  A,  B,  and  C,  D,  are  two 
powerful  electro- magneta  having  cast-iron 
bores.  Their  poles  are  sepantted  by  pieoee  K, 
S,  ot  brass  or  copper ;  T,  T,  are  soft  iron  arma- 
tnres ;  V  is  tba  bobbin  ot  coiled  insulated 
which  is  kept  stationary;  and  M,  H,  are 
tha  two  Dotcbad  oheeln  or  discs,  which  rcTOlre 
witb  tbe  shaft,  one  on  eacb  side  of  tbe  bobbin. 
In  order  to  excite  the  magnets  A,  B,  and  C,  D, 
any  known  source  of  electric  power  may  be 
employed,  or  a  small  machine  producing  ^ter- 
nating  currents ;  or  the  altamsting  currenta 
produced  from  the  machine  it«elf,  in  which 
case  tba  cores  of  tbe  electro-magneta  are  pre- 
ferably made  of  iron  or  steel,  or  hardened  iroa. 
These  magnets  are,  in  the  first  place,  eidted 
by  a  strong  current  giving  tbe  extremities  1 
and  D  of  the  same  polarity,  and  B  and  C  tlie 
opposite  polarity,  and  being  in  hard  iron  <« 
ateel  they  retain  the  magnetism.  On  caosiiig 
the  shaft  with  the  cheeks,  M.  H,  to  r«v<dve, 
alternating  currenta  are  produced  in  theo(n],Y, 
whicb,  being  led  through  the  coila  of  the  mag- 
nets, as  shown  by  tbe  di^jTaiii,  Fig.  8,  pradnce 
the  foUowinj;  results : — Tbe  current.  In  flowing 
from  X  to  T,  divides  into  the  two  bianehes. 
Half  the  current  woold  increase  the  force  e( 
the  poles,  A,  B,  and  tbe  other  half  woold 
diminish  that  of  C,  D.  But  this  diniinatimi 
is  scAtcely  sansible,  tbe  previons  magnetio  loiw 


aninst  it,  than  for  the  water  to  pass  to  the  1 
HtnM  the  eoatenta  ot  the  pnmp  barrel  wil 
fato  til*  regnlalor  barrel  ud  fill  the  iam< 
^ston  riling.    CoutqiWDtlr  ni~ 


_ JT  would  enter 

^ imply  be  an  oseillatian 

of  the  flnid  alternately  from  pnmp  to  regnlator,  and 
Kgolator  to  pump,  aa  the  latter  continued  in  opera- 
Wm.  This  brings  ds  to  tbe  third  condition — 
namely,  suppose  the  screw,  D,  to  be  moved  putiallj 
dmn,  say  t>  3,  as  in  our  angrariBg.  Obvioaslv, 
then,  the  piston,  B,  vHll  ba  permitted  to  rise  oalj- 
ono-foortb  of  its  itroka ;  onfy  ona-fonrth  ot  the 
eontaDti  of  the  pump  barrel  oao,  therefore,  enter  thr 
Mgnlator  c;  Under,  and  tha  ramaiiuDg  threefoortbi 
nnst  iro  on  to  tha  boiler. 

It  will  be  elear  that  we  have  simply  to  adjnat  the 
■crew,  D,  and  secure  it  by  the  binding  nnt  so  thai 
no  Jot  oan  diapLace  it,  to  reduce  the  qnantl^  ef 
water  dtlivared  by  tha  pump  by  any  dsairad  bro 


pole  at  the  circumference  of  the  other.  Con- 
versely, when  the  two  cheeka  ace  magnetised 
BO  as  to  have  polarity  of  the  kind  just  men- 
tioned, and  when  this  polarity  is  alternated, 
then  the  central  coil  has  currents  of  alternate 
direction  indaced  in  it.  For  thus  magnetising 
the  cheeks  tbe  following  arrangement  is  em- 
ployed :— Notches  are  cut  in  their  peripheriea 
BO  that  they  present  a  series  of  projections  or 
teeth  like  those  of  a  toothed  wheel,  and  they 
are  fixed  on  their  common  axis  so  that  each 
tooth  ot  the  one  directly  faces  a  apace  between 
adjoining  toe th  ol  the  other.  They  are  caused 
to  revolve  in  front  of  the  polee  of  stationary 
magneta  or  electro-moffnete,  so  arranged  that 
OS  the  cheeks  revolve  their  projecting  parte  or 
teeth  successively  pasa  opposite  poles  of  these 
magnets,  and  thus  tlie  aturnating  polarity  re- 
quired is  induced  upon  them,  and  correspond- 
ing currents  are  induced  in  the  central  coil. 
When  electro- magnets  are  used  as  the  atatiouary 
inducing  magnets,  they  are  rendered  active 
either  by  a  separate  battery  or  magneto-electric 
machine  producing  alternating  currents,  or  by 
currents  from  the  central  coO  itself,  for  which 
purpose  suitable  branchea  are  attached  tn  the 
conductors  leading  to  and  from  that  coil.  Tbe 
machine  operating  in  this  manner  produces 
alternating  currents,  but  it  may  by  slight 
modification  be  made  to  produce  currents  of 
constant  direction,  a  commutator  being  for  that 
purpose  applied  to  the  central  coil  or  its  oon- 
dnctors.  When  the  machine  is  required  to  be 
of  considerable  power,  its  dimensions  may  be 
increased,  or  preferably  several  sets  of  cheeks 
mej  be  fixed  on  one  driving  shaft  with  thdr 
i^pcopriato  bobUu  mnd  magMta.  the  latter 


being  retained  by  induction  from  the  oppoMtt 
potea,  and  this  magnetism  causing  resiataaM 
in  tbe  line,  so  as  to  reduce  the  amonnt  ol 
electrical  force  passing  by  it.  When  the  cm- 
rent  passes  from  Y  to  Z  the  conditions  an  in- 
vetted.  Thus  the  patentee  is  enabled  to  re- 
inforce both  magnets  by  mesns  of  thetlta^ 
n sting     currenta    without     changing    Hull 

Eolarity.  The  alternating  currente  prodnosd 
y  the  machine  above  described  may  be  deviitsl 
by  any  known  commutator  so  as  to  give  (W- 
rents  of  one  direction  at  each  terminaL  AIh 
by  means  of  such  commutator  continuoni  en- 
rente  may  t>e  transmitted  through  the  ooUioi 
the  electro-magnets,  which  in  that  case  ibcnld 
have  soft  iron  cores.  The  ehait  in  Fig.  1  ii 
cairried  in  bearings,  and  is  fitted  with  fait  snl 
loose  pulleys  for  driving  the  apparatus  I9  • 
steam  or  gas-engine. 


THE  LATHE.— Vn. 
By  Fbbd.  HoFFiuNH,  Enginev. 

IN  many  classes  of  work  where  it  ia 
to  turn  anything  to  an  irregular  outline  s 
template  is  often  so  fastened  to  a  slidMft 
that  the  point  of  the  tool  must  follow  its  fi^' 
to  which  it  is  held  against  by  a  heavy  weigfib 
as  in  Fig.  1,  where  by  feacUng  the  aotewlht 
underneath  slide  travels  along  the  apindU, 
white  the  weight,  which  works  over  ih»  pollv 
by  a  cord,  keeps  tbe  top  elide  with  it!  sol* 
close  to  the  template.  In  turning  any  nnall 
work,  such  as  handles,  the  best  way  Wto  nogh 
out  by  using  both  handles,  and  runn^w  a  Ugh 
speed,  and  finish  with  a  water  tool/nl  »  do' 
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^.  2  shows  a  ratchet  feed,  and  Fig.  3 

consisting  of  an  eccentric  on  the 
lie,  and  an  adjusting  nut  on  the 
He  it  moves.    The  chain  passes  oyer 

puUejs  overhead.  The  weight  may 
1,  with  a  wrought-iron  ring  or  hook 

Of  course,  every  ratchet  must  be 
bo  feed  the  tool  both  ways.    This  is 

ratchet  illustrated  by  taking  off  the 
bet  (first  unhooking  the  weight  and 

putting  it  on  with  its  back  to  the 
designing  teeth  of  ratchets  the  work- 
>f  a  tooth  must  not  be  in  a  line 
intre,  or  be  near  to  it,  or  the  paul 
rer  the  teeth.  Fig.  4.  This  is  the 
'  it  is  better  to  use  these  kinds  of 
I  a  ratchet  of  the  form  of  Fig.  5. 
ethod  of  feed  is  by  using  a  star  feed, 
the  form  of  a  star  without  any  rim 

one  of  its  spokes  by  a  pin  on  the 
3very  time  it  comes  round.  The  only 
3  forging  the  star.  This  feed  is 
1  in  turning  steel,  which,  it  is  un- 
:o  state,  is  always  a  slow  process, 
me  to  perhaps  the  most  important 
b  a  lathe — setting  the  tools.  Many 
Lsons  why  a  tool  will  not  cut  fast 
"he  fault  is  generally  attributed  to 
eing  out  of  truth,  the  strap  not  being 
rh,  or  the  speed  too  slow  or  too  high ; 
Lck  in  turning  is  so  to  arrange  the 
eed  that  the  lathe  will  have  as  little 
ssible.  Let  us  first  consider  what  the 
that  are  caused  in  turning.  Fig.  6 
e  in  which  a  great  deal  of  the  strain 
:he  length  of  the  tool,  and  Fig.  7 

tool  offers  an  immense  amount  of 
to  the  lathe,  and  the  tool  has   a 

3  tilt  up.  Fig.  8  shows  a  case  in 
spindle  that  is  being  turned  rides 
int  of  the  tool,  turning  on  the  point 
1  as  a    centre.      It   is   a  general 

suppose  that  the  point  of  the 
be  somewhere  about  the  centre ; 
y  referring  to  Fig.  9,  we  see  that 
would  cut  a  shaft  very  well  at  a 
iter  would,  on  turning  it  down,  be 
table,  as  the  point  would  not  come 
I  work  at  all.  For  this  reason,  in 
ds,  where  there  are  several  different 
to  be  cut  with  the  same  tool,  it  is 
e  the  tool  made  so  as  to  cut  at  the 
hen  the  packing  under  the  tool  need 
langed.  The  principle  of  turning 
e  same  as  that  of  planing  or  other. 
r  off  layers  of  metal:  the  thinner 
:  edge  the  less  power  is  needed,  and 
1  turning  is  so  to  set  the  tool  that 
linnest  possible  edge  the  tool  will 
ff.  Now,  a  tool  will  not  break  if 
•f  the  cut  comes  along  the  length 
but  if  the  strain  comes  at  all  on  the 
x>ol  it  will  break  it,  and  therefore 
be  taken  not  to  grind  the  tool,  as 
If  the  tool  is  too  far  from  the  rest, 
nt  thin  and  weak,  the  tool  will  dig 
ork,  and  take  the  point  off.  This 
plies  equally  to  all  spring  tools, 
id  not  be  above  the  centre,  as  they 
[arly  liable  to  dig  in.  This  principle 
ps,  be  underst<x>d  better  by  refe- 
i  tool-box  of  a  planing  machine.  It 
¥n  that  if  the  tool  is  in  front  of  the 
'ot,  the  point  of  the  tool  will  dig  in, 
1.  Now,  a  difficulty  is  often  found 
spindles  parallel :  the  tool  should 
up,  and  then  down  again,  not  fall 
id  care  should  be  taken  that  the 
own  nuts  of  the  top  rest  are  tight, 
may  slip  away  from  its  work.  The 
applies  to  such  work  as  truing.up 
•r  in  cross  traversing  of  any  kind. 
— or  at  least  one  reason — ^that  the 
!  taken  first  up,  and  then  down,  is 
bhe  wear  of  the  tool.  Sometimes  a 
rin.  [off  the  edge,  which  would,  of 
ke  a  difference  of  V^in.  in  the 
f  the  shaft.  Suppose,  again,  we 
m  a  taper  shaft,  and  that  we  beg^ 
lest  end.  Now,  the  more  the  tool 
the  deeper  it  digs  in  ;  so  that  it  will 
it  wben  the  tool  has  been  slided 
is,  supposing  the  rest  true  with  the 
b),  the  shaft  will  be  tapered  the 
This  shows  that  it  is  better,  if 

4  to  turn  in  steps,  but  to  take  it  all 
at  from  the  commencement.    Prac- 


tically, it  is  rather  a  hard  thing  to  finish  a 
spindle  or  shaft  of  any  length  with  the  tool,  on 
account  of  the  difficulty  of  getting  the  rest 
true,  the  wear  of  the  tool  and  the  knots  or  hard 
places  in  the  iron,  and  the  shaft  bending  in  the 
middle,  or  between  the  stays,  more  particularly 
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as,  in  order  not  to  leave  any  ridges  on  the  sur- 
face, such  as  would  be  left  by  a  quick  feed,  it 
is  necessary  to  use  a  broad  tool  and  a  slow 
feed.  If  filing  is  carefully  done,  it  will  leave 
a  shaft  as  true  as  can  be  done  by  a  water  tool. 
One  seldom  sees  a  shaft  roughed  out  that  does 
not  show  some  steel  veins,  whieb,  of  course, 
prodace  jarring  in  the  tooL 


MILLING  MACHINES.* 
By  Prof.  J.  E.  Swbet. 

MILLING  machines,  or  machines  operating 
rotary  onttera,  have  grown  up  ob  the  reverse 
principlefl  to  those  of  the  boring  machine.  That  is, 
mstead  of  the  machinea  being  modifications  of  the 
ordinary  tools,  they  were  built  originally  for  speeial 
work,  as  gear  catting,  gan  work,  &e.,  bnt  their 
ntility  for  all  classes  of  work  has  become  so  well 
known  that  now  they  are  high  np  in  the  list  of 
machines  deemed  necessary  in  shops  of  very  moderate 
pretensions. 

A  rotary  ontter  has  its  advantages  and  disadvan- 
tages. As  a  simple  catting  tool  it  is  costly  to  make 
and  keep  in  order ;  and  fordoing  plain  work  that  can 
be  done  in  the  lathe  or  sharpening  machine  its 
economy  is  doabtf al.    Bat  the  cotter,  when  made, 

KBsesaes  a  number  of  catting  edges  which  will  do  a 
:%^  amonnt  of  work  before  they  get  dnU,  and 
which  are  hence  especially  fitted  for  producing  ir- 
regular forms.  It  would  seem  that  it  ought  to  be 
possible  to  use  a  higher  oatting  speed  with  a  rotary 
cutter  than  is  possible  in  a  lathe ;  for  the  oatting 
edges  are  in  action  only  aboat  one-eighth  of  the  tiaie, 
bat  as  there  are  alwayB  some  of  the  teeth  in  action 
the  body  of  the  cutter  is  heated  up  about  as  fast  as  if 
only  one  cntting  edge  was  in  constant  action ;  so 
the  speed  of  cut  cannot  much  exoeed  that  of  the  single 
tool. 

There  is  a  great  diversity  of  practice  in  regard  to 
the  namber  of  teeth  in  the  Gutters,  which  must  be 
of  necessity  partially  owing  to  the  size  and  kind  of 
materials  operated  upon,  and  mainly  becanse  of  the 
difference  in  the  stability  of  the  machines.  If*  the 
machine  is  frail  and  the  work  li^ht.  a  fine  tooth- 
cotter  is  neeessary.  If  the  machine  is  aosolately  rigid 
and  the  work  firm  then  a  ontter  of  either  few  or  many 
teeth  can  be  osed. 

It  is  desirable  to  use  a  coane-toothed  catter  when 

SossiUe :  first,  because  it  can  be  sharpened  without 
rawing  the  temper;  and,  second,  because  every 
ootting  edne  oan  then  he  made  to  cut,  aad  so  work 
faster.  When  there  are  too  many  cutting  edges  a 
pa^  of  them  are  sore  to  slide  over  wit^put  oatting, 
thus  dolling  and  burnishing  down  the  metal,  making 
it  all  the  harder  for  the  following  catting  edge.  In 
work  of  an  irregular  form,  hut  not  sooh  as  reqoires 
absolote  size  (sooh  as  the  grooves  in  a  tap  or  a 
reamer),  the  catter  can  he  ground  by  hand  on  an 
emery  wheel  or  a  dry  grindstone,  without  any  other 
requirement  than  experience ;  but  for  work  requiring 
absolute  accuracy  the  catter  should  be  formed  like 
Brown  and  Shan>e's  oatters  for  catting  tooth  wheels, 
so  that  they  can  be  sharpened  by  grinding  the  faoa 
without  changing  the  form.  Many  times  in  the 
making  of  cat&s  for  m  single  job,  or  for  a  speeialjdb 
where  there  is  but  little  to  do^  mneh  time  and  money 
are  uselessly  wasted  by  making  the  cutter  as  com- 
plete as  would  he  possible  for  a  standard  tool.  Of  toi 
a  four,  three,  two,  ot  even  a  one  tooth  cotter  oan 
be  maae,  and  the  job  finished  in  less  time  than  it 
woold  take  to  make  a  complete  oiroolar  mill. 
Tempering  cotters,  so  as  to  maintaio  their  troth,  is 
not  a  job  that  every  smith  can  do ;  and  with  a  cotter 
of  one  to  four  teeth,  each  tooth  can  be  temj^ered 
separately,  and  the  danger  from  springing  avoided. 
A  two  or  more  tooth  cotter  sprang  io  tempering  is 
sore  to  oat  wider  than  itaelfi  but  a  single  tooth 
cannot.  Cotton  made  to  cut  open  their  end  ex- 
closively  should  have  but  few  teeth  ;  two,  three,  or 
foar  are  likelv  to  give  better  satisfaction  tiian  more. 

Cotter  ootting— that  is,  making  roond-ended 
mortises  or  catting  channels  for  keys  and  feathers, 
is  a  sort  of  milling,  thoogh  osoally  done  on  a  speotal 
machine ;  the  tool  gener^y  osed  is  two-toothed  ot 
two-Upped. 

A  similar  tool  extended  in  size  may  be  used  in  the 
milling  machine  for  facing  work,  and,  from  the  fact 
that  tnis  tool  is  cheaply  made  and  kept  sharp,  itean, 
I  think,  be  worked  as  profitably  on  flat  sonaoesas 
a  ^linorioal  cutter. 

The  standard  American  milling  machines  bear  a 
close  resemblanoe  to  each  other,  and  the  Brown  and 
Sharpe  Universal  machine  is  certainly  a  fair^  or 
more  than  fair  example.  The  larger  sized  machines 
are  supplied  with  back  gear,  giring  greater  driving 
power,  and  the  outer  end  of  the  mandrel  has  • 
movable  support.  The  defect  in  all  the  maehincB 
is  their  lack  of  rigidity,  and  the  more  that  will  im- 
prove them,  if  they  can  be  improved,  is  that  which 
will  make  them  more  rigid.  A  short  block  working 
on  a  long  slide,  or  a  long  slide  working  io  a  short 
block,  is  all  wrong.  All  the  sUdinpf  surfaces  should  be 
of  eqaal  length.  And,  as  a  milhng  machine  is  the 
worst  of  all  machine  tools  to  keep  clean,  the  sliding 
sorfaces  sheold  be  protected  as  far  as  possible.  The 
great  distance  from  the  feed-screw  to  the  work  is  the 
worst  featore  aboot  the  machine.  It  is  impossible 
to  work  machinery  in  that  wavand  prevent  springing, 
and  springing  is  not  only  baa  on  aoooont  of  produ- 
cing bad  work,  bat  is  the  eause  of  dolling  and 
breakug  the  cotters.  The  feed-screw  ought  to  play 
through  a  stationary  bracket,  working  horiaontolly 
2in.  or  Sin.  below  the  main  spindle,  and  so  as  to 
strike  directly  against  the  work  itself  or  the  vice, 
chuck,  or  other  device  in  which  \i\aWA.«  *^oa&w>^> 
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d  ths 


I  drire  the  work,  mnd  tbs  work  to  ictuKta 
ifte«d  of  tha  Berew  rtrmng  both  the  slide 
_      .rkKWnird  to  it.     Neit,  the  teBd-acrew 
to  ba  prOTidtd  with  ho  open  Dot  u  mach  u  i 


SCIENTIFIC  NEWa 


.  lid.     Itiaawuteof  time,  tbi „  ._ 

"emnk  buk."  This  kmrvgnnfnt  aioida  nil  the 
Oomplinted  mechiLni-'m  for  driTiog  the  fwd-«crew,  < 
althoDgh,  on  the  other  hand,  it  U  not  applicable  to  I 
A  UnJTerul  muhine  or  to  one  for  cuttinit  ipiral 
WOCk.  Bat  for  all  plane  millinfr.  peftT  entting,  Aa., 
tluipoiitiTe  motion  feed-seraw  wonld  he  far  inperior  I 
to  ttaepraent  itiltad  arrangement. 

ForaUniTCTtel  machine,  or  one  where  ths  feed 
cma  be  tnmed  ronnd  a  central  point  for  oattiat; 
■pirale,  placing  the  eleritiafr  >cre«r  direcUy  bennitb 
tbe  turning  point,  and  operntiDg  the  toed  by  berel 
■rtarinfr,  drixin^  telncopio  ileereB  aronnd  tbe 
fiftiocr  aerew  ob*iatea  the  BOmplication  of  feed  work* 
nnall;  enoonotered  on  tbe  different  itacdard 
maebiaei. 

Tbe  anaDRSment  for  working  both  the  rntical 
md  tbe  orwi  motioni  b;  one  handle  on  the  Brown 
■ltd  Sbarpe  machine  ii  a  piece  of  misapplied  ingrnait; 
or  eeonom;.  Too  man;  mintakei  taaie  bmn  made 
in  our  experieooe,  bj  getting'  the  crank  on  the  wrong 
(tern,  for  the  reinlta  to  challenffe  onr  admiration. 

Index  eirclei  on  the  icrews  for  moring  the  slides 
io  leala  are  girab  casTenienoes  ;  and  if  the  Eeed-slid( 
wai  gradaated  or  filed  (a  read  off  tha  movements  in 

>Tided  with  a 


retina  of  the  ere,  and  tha  nerrons  sfstem  generally, 
wonld'be  eqnallj  soioeptible  of  b^ng  reoordad  in  the 
eerehTOil  etorehoBse.  Tha  record  itself  miftbt  be 
ipposed  to  be  of  a  mechanieal,  or,  more  probably,        .   _  .,  ,.  ,    ,,       „        ,    a     ■  ._     » 

■       ■        ihsracter.  the  one  Ihin^  important  I    4        *,?  .""^"f   ??    *'^%  ^^  ,?°^!^.°! 


IE  impoi 

aing  tbat  it  moat  be  material.  Thou  abeerra' 
ure,  no  donbt,  titremol;  orada,  but  maj  ai 
;iDfsibIj  to  direst  the  atteation  of  phjsinlogisla 
pint  of  intorest  to  their  acienoe;  nor  would  il 
the  first  occssion  on  which  a  phenomenon 
inanimate    uatnre    had    reTealed    the    aeoiete 


THE  ELECTRIC  LIQHT  AT  TEE 
ENQINEEBS'  SOIREE. 

A  T  the  Boir^  of  the  In^tilation  of  Ciril  Engineers, 
A.  held  last  w<vk  ut  Saatfa  Kensington  Miiseam, 
the  most  intorc-itii'g  and  importanti  and  certainly 

Snyinetrtng,  tha  illnmination  of  tbe  gardens  of  the 
HorticuHaral  Societjp  andodiscent  buildiogs,  by  the 
I'loctric  light  produced  by  SiemanH'  dynsmo-eleotric 
machines.  The  machines  and  rngine  were  placed  ir 
ihe  ground  lying  to  tha  east  of  the  gardens  aud 
between  them    and    the   Eihibitian-road ,    and  tbi 


Edinburgh,  beld  on  Jnoe  3,  MeMrsBow 
nnd  BIytli  preaent«d  two  communicationi  on 
lelephon;,  the  one  dealios  with  tbe  aplitting 
lip  of  the  electric  carrent  ea  detected  by  the 
t  elephone  and  the  foundiag  thereon  of  k  taundcc 
to  act  aa  ft  call-bell,  and  the  other  detailing  th« 
reanlt*  of  some  experiments  with  the  telephone 
:ind  microphone.  Mr.  Blyth'a  experimnta 
r«Tealed  the  ^t  that  the  microphone  of  FioL 
Hughes  coold  be  naed  as  a  rec«iTer  oa  well  m  a 
tnuisinitt«r.  If  some  mistake  has  not  been 
made,  that  ahonld  bo  a  valuable  diacorerj. 

The  report  of  Colonel  YoUand  on  the  btal 
iiccident  to  Sir  F.  Qoldamid  ahoDld  elfectiTel; 
settle  the  question  of  continuoua  footboMda. 
Tbe  short  iron  steps  are  always  dongerons,  and 
nre  little  hotter  thau  traps  for  the  unwary  ia 
frosty  weather,  but  beaidea  those  defect),  they 
'mply  murderous  appliances  in  the  erent 


the  ea<itora  corridor  OTerloDtcicic  tbe  Hi 
enltnral  Gardens,  being  connected  to  the  mscl 
by  conducting  eahlos.  The  effect  of  the  pure  w 
ilkmination  by  the  electric  light  was  Tery  beaut 
It  must  bare  struck  STerybody  tbi '  " 
id  foliage  brought 


IS  THE  BRAIN  A  FHOHOaRAPH  t 

SPEiKINO  rerentlyat  tha  Sodetyot  Telsgrapl 
Engineers,  Dr.  C,  W.  Siemens  "  ventunid  to 
dmw  an  analogy  between  tha  action  of  the 
pkotMgrapb  and  tha  action  of  the  brain  in  the 
Meniaea  memory,"  and  in  ifufure,  for  Uay  30, 
be  enlaTM  npan  fail  speenlation  to  tfae  eitont  of 
makii^bi]  raasoniDg  clear  enough  to  enhoiit  it  to 
the  cntiesl  test.  All  imprcesioni  reeeiTCd  by  w 
ttoa  withoot,  either  through  the  tympanuia  of  tha 
car,  tha  retina  o!  the  eye,  or  Ihrongb  the  seositiTe 
name  of  the  skin,  are,  it  is  generally  bellerad  by 

Ebysiologists,  communicated  to  eorpnsenlar  bodies 
itba  brain,  which  lie  imbedded  m  a  gray  sabatasaa, 
the  nature  and  preeiaa  funetion  of  which  hate  not 
y«t  ken  (nil*  explained.  It  wonld  appear  that  the 
oOipnsailBr  bodies  in  which  the  sensitiye  nerret 
terminate  are  connected,  through  ths  medium  or 
•xtrsmely  delicate  filaments,  with  the  nerrons  system  i 
tt  rdition,  tbe  reaction  of  tha  cue  ryatem  upon  tht  - 
otbsr  bring  altribnlabta  to  mental  energy.  It  may 
be  eODoriTcd  tbst  any  freah  impressions  reoeitcd  oq 
the  exb«metj  complex  (enailiTe  network  of  thi- 
bntin  may  gire  rise,  then  and  there,  to  acts  or 
volition;  but  tiow,  it  may  be  asked,  can  acts  of 
volition  arite  from  impressions  that  were  commuui-  - 
oaled  tbrcDgh  the  renaitita  nerrps  yeats  before, 
having  been  committed  in  the  meantime  to  what  wr  i 
term  tbe  memory  ?  But  in  order  tbat  tbe  mind  cbt,  I 
deal  with  an  improsaiou  prcTioaaJy  receiicd  it  aeemi. 
neeeasary  that  it  most  hare  the  power  of  roprodnc-  : 
lag  the  aama  from  some  material  record  by  whick  I 
ths  impression  has  been  rendered  permanent.  Taki'  ' 
the  case  of  a  tone  that  we  have  beard  in  earl;  youtl  '■ 
and  which  may  not  bare  since  recurred  to  us.  B] 
some  ineidont  or  other  tbat  tone  and  the  wordi- 
conneoled  with  it  hf  come  suddtnly  revivified  in  the 
mind.  If  the  tune  had  been  * ung  tnto  a  pbonograplL 
it  oonld  have  been  reproduced  at  any  time  by  releas- 
ing a  spring  movicg  the  barrel  of  tbe  iottrument, 
and  it  seems  a  fair  qnettion  to  ask  whether  tbe  grey 
nbstanca  of  the  brain  may  not,  after  all,  be  some- 
thing anali^oua  to  a  »torcbouiie  of  pbanoginphii- 
impresiioDi  representing  the  accnmulaled  treasnrr_i 
of  our  knowledie  and  experience,  to  be  called  iolu 
requisition  by  the  directing  power  of  the  mind  iii 
tnnung  on,  as  it  were,  one  barrel  or  another. 

Bach  a  hypotbeais  might  possibly  eerva  also  to 
explain  bow  in  akcp,  when  the  directing  power  of 
the  mind  is  not  active,  a  local  diaturbancc  in  thi? 
nervous  syi>tem  may  turn  on  one  or  more  phono 
sraphic  barrels  at  a  time,  and  thua  produce  the  con- 
fused images  of  dreamland!  A  powerful  miml 
ironld  cieiciae  a  complete  coulrol  over  the  inoaue- 
labla  barrels  cenatituting  our  atore  of  knowledge, 
whereas  in  a  weak  miad  the  impressiona  of  tha  poat. 
would  be  brought  luck  into  evidence  in  a  conTaeoi  i 
and  irregular  manner.  Such  S  supposition  might 
also  account  for  tbo  mere  vivid  recollection  oi 
iDpreeiiona  received  in  early  lite,  when  tbn 
nachaiieal  record  atored  up  in  the  brain  may  b' 
■opposed  to  hare  been  more  distinctly  and  indelible 
rendered.  In  speaking  of  these  impressiona  *' 
phonographic  it  does  not  follow  that  they  were  origi 
■tally  coiveyivl  tbrough  the  tympanum  of  the  ear 
Hr.  Willou)ibby  Smith,  at  the  meeting  above  tt- 
farrad  to,  called  attention  to  the  fact  Ihit,  by  lut 
sKtnting  crjttalline  selenium  for  carhoa  in  th. 
microphone,  a  ray  of  annlii:bt  directed  apon  tbi 
aaleuium  prcducca  a  noise  comparable  with  that  pro 
duced  by  a  Naamyth  hammer ;  and  it  i*  quite 
fssaible  that  Uw  imprsasiona  reoeived  tbrongh  Ue 


,  motion.  A.  continuous  footboard  might  pBit 
"3^  liim  out  of  the  way,  but  these  simple  stepa  act 
'jg^  ^ao  many  choppers,  and  if  the  paaaengerdoas 
a  oj  '  tiot  fall  between  the  platform  and  tbe  wbaali, 

^ ^ ._  rayi  i  lie  ii  fearfully  mangled  by  the  repeated  blows 

_.  exceptionally  pure  aud'hrilfiant,  titifying  te  ■>!  these  ohoppiOR  irons.  The  Board  of  Tmd* 
(tie  fact,  still  more  conelntively  shown  by  a  oompari.  '  must  inaiat  that  all  platforms  ahonld  be  o(  ons 
ton  of  the  solar  and  electric  spectra,  that  tha  elootrir  i  lieight,  for  there  is  no  reaaon  why  a  pasaengec 
light  is  far  puraraudamore  perfect  white  than  evei]  ;  ^[lould  be  required  to  oUmb  into  ft  cairisg^ 
the  aun  ilaalf.    In  the  aolar  apectrum  there  are    ,han  the  companies  can  eaaily  study  both  tb» 

ibousanda  or  black  hnea  which  are  not  found  in  tht         _,     , ,  A._  _.._i_    „.  It„;_    _.»--_.  v. 

.peclram  of  tba  electric  arc.  and  each  of  these  black  .  '»mfort  and  the  •afety  of  the^  ?J^,fI 
i'uM  represents  a  definite  ccilcnr  in  the  electric  light,  ,  ■"^k'^g  t^e  platfbrtoa  level  with  the  floor  of  tht 
■hioh  is  wanting  in  the  light  of  the  sun.  From  JamaRes,  Thej  must  be  oompelled  to  resdai 
'.heaeconsidBrationa.  therefore,  if  among  the  objacti  '  .Wntinuons  footboards  inoperative,  or  else  to 
■hone  upon  there  bo  some  wboiaphyEieal  properties  '  provide  that  safeguard  on  all  their  rolling 
iau»e  tnem  to  refieot  thoie  colours  wbicb  are  repre-  .^itock.  It  is  satisfactory  to  learn  that  tha 
»ented  by  dark  lines  peculiar  to  the  spectmm  of  thfr  London  and  South  Western  Company  is  taking 
ledythc  evil,  but  it  is  asadte&ee- 


m,  it  follows  that 


tiny  would  appas 
.  .  inaled  by  electric  than  by  aolar 

light ;  and  as  in  that  part  of  tha  apeatrum  whose 
range  of  lefrangibility  oonatitates  the  rrcen  rays,. 
Lhare  is  a  veiy  Isr^e  percentage  of  black  lines  not  to 
tie  seen  in  the  electrical  spectrum,  ths  eiceptional 
brilliancy  of  tbe  foliage  may  be  easily  acoonnted  for. 
I3at  another  cause  isal^o  present.  We  noticed  that 
in  order  to  increase  tha  condnntivity  of  the  cailioii 
"wicks,"  their  surtaeeB  have  been  coated  by  the 
Blectro-plate  procrai  with  a  thin  film  of  metallic 
tapper,  and  Ihit  becoming  volaliliaed  as  the  carbone 
were  coaaumed,  would  throw 
jreen  rays  into  the  elccti 


tion  on  the  skill  of  nilway  engineers,  thst 
aeveral  accidents  should  have  been  reqniied 
before  they  could  appreciat«  the  danger. 

A  memorial  to  Lord  Benconsfleld  havis; 
failed  to  obtain  any  recognition  of  the  aervieei 
at  Mr.  Thomas  Craddock,  an  appeal  has  b«ea 
made  to  the  eiu;ineetiDg  profession,  lb. 
Craddock  baa  done  a  great  de.'U  to  improva  tbe 

steam  engine;  he  hew  devoted  nearly  all  lii 

.rge  proportion  of    life  and  all  hia  means  to  develop  the  prim* 
"  help  I  mover  of  British  industry,  and  now  a(  " 


out  tha  colour  of  green  objeota  with  greater  jf  sixty-eight,  having  lost  hia  right  a 
sncy  ;  but  inasmuch  as  reda  and  colours  belong-  '  averything  except  his  character,  he  find*  him- 
to  the  red  end  of  the  apeotnim  were  "W  I  ,clt  in  straitened  circumstances.  Mesara.P.J. 
■oyod  m  the  propnrtion  that  ths  8™°"  "™  '■  Bramwell,  J.  Brunleea.  G.  H.  Stephenson,  Bit 
>;  chiefl;  toTh^  ^ual'^fii^t  maSd      "  ^-  Thomson.  Dr.  W.  Pole.  E.  froods.  B.  J. 

/^   TT   □■  LI-.  II  .1.  r      K«ed.    Lieut.-Col.    Manby,    and   many  other 

'■  ^i  H-  d       "^WWe  ™/bi^n"^Z;''?h:    ""ll-kno-n  engineers  re^muioaded  his  «», 

in  of  tha  dynamorflectnc  mainina— namely,  tni"  I ,  „ u   —  j  u    o ii     t?    -a _iv 

imisdou  01  mechanical  power  to  a  distance  by  »nd  Measre.  H.  and  R.  Powell.ir,  Bayawte. 
IB  of  electricity.  It  is  well  known  that  nny  '« "?^-  7'^/-  "■"  feceive  aubsenptiona.  If  Mr. 
imo  or  magneto- electric  machine  is  perfectly  i  Craddock  had  only  written  a  book  or  two  ha 
rsihle,  and  becomes  an  elect ro-magnatic  eneiue  ]  Rould  have  received  a  pension,  but  he  has  d(M 
a  great  deal  more  thnn  that,  and  the  GIotsri- 


dri" 


a  the  : 


i city,  and  i 


tbat  e 
0  that  in  whici 


lid  be  turned  if  used  as  an  electro-motor  itself 
On  the  occasion  to  which  we  refer  sue  of  tbe 
smallcst-sizQ  Siemess  mscbinea  was  placed  in 
circuit  with  a  large  machine  through  a  long  cou- 
dncting  cable,  aud  connected  by  belting  to  tho 
smaller  machine,  on  which  was  a  amnll  Appold 
cenlrifugal  pump.  Upon  placing  the  amnll  Siemen;' 
maebiae  in  circuit,  il  started  off  at  full  speed,  liftiup 
wster  from  a  tank  to  a  height  of  lOEL,  absorbing  an 
indicated  hone-power  of  3'To.  One  of  the  most  in- 
leresling  erperimcut;  with  this  machine  wassnddenly 
to  throw  it  into  circuit,  wben  it  started  off  instanlly 
full  "jjoed.  apjiurortly 


Sir  Qeorge  Airy,  Astronomer  Royal,  bu  bea 

elected    a    foreign    a3.iocin,to    of    the    Datch 
Academy  of  Sciences.     Bdther  Inte. 

The  death  is  announced  of  Baron  von  Ettiag- 
bausen  in  his  eiKhty-secondycar. 
I  The  Oardmers'ChronieUsiys  thntthepotato 
I  disease  has  already  made  its  nppenranceionKge 
than  one  locality.  There  is  no  donbt  thai  the 
old  "curl"  is  one  of  the  phases  of  the  BW 
j  disease. 


pet  ap  its  veloc 


r;the 

lay,  not  w  itba  t( 


lithe. 


The  Sydaey  Mail 


that  Mr.  Svan, 


touched  th.'    of  Newcastle,  S.S.W..  hss  dUcovered  tbat  * 


Action  ofLlght  on  Belenlum.— M.  Forsaman. 
who  lias  teen  making  investigations  into  the  action 
of  variously  coloured  lights  on  tfae  galviinic  con- 
ductility  of  adeniam,  concludes  that  il  is  not  tho 
light  vibrations  or  certain  kinds  of  tbem  that  produce 
variations  of  conductive  reaialanco,  hot  vibrations  c( 
another  order,  which  be  thinks  havo  neither  light- 
ing, heating,  or  cfacmioal  action.  This,  it  is  thought, 
may  open  the  road  tofDrtber  lesnrebea  to  disoovir 
whether  this  bypolhesia  be  troe,  as,  if  so,  its  veri- 
fication wonld  ba  of  bigh  identifla  importance,  and 
amoBDt  pneUDBlly  la  the  mslalioB  of  a  new  modi 


?le  form  of  string  telephone  will  enaUt 
people  to  hear  and  to  distinsuiab  voiM. 
A  looped  stringattached  to  a  flexible  membmiK 
atretclied  over  the  end  of  a,  cylinder  cut  froii 
an  old  tin  can,  Dossed  aroubd  the  forehead 
and  over  the  hnnds  of  the  listener — the  hinds 
being  pressed  against  the  ears— will  enabia  the 
deaf  to  hear  words  spoken  near  the  open  esd 
of  the  can. 

Frol.  Osborne  Beynolds,  alluding  to  the 
collision  between  the  Kiinig  Wilbelna  and  the 
Grosser  Kurfiirtit,  points  out  that  it  yai  a  Wsl 
error  to  reversa  the  engines  of  the  fi$nBer.  Hm 
question  has,  it  will  be  remember«j(L  numid 
mnidi  of  his  attention,  and  tha^iwijl  of  bis 
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iperimenta  bui  demoiiBtnited  thftt  b  acraw- 
ropelled  Teasel  loees  all  power  of  ateer- 
ig  when  the  acren  ia  Teveraed,  until  auffi' 
ient  tima  has  clapaed  tor  the  tsbboI  to  gather 
*j  in  the  rsTersa  direction.  It  ia  proTsd 
Bjond  m,  donbt  that  to  reverae  the  acrew  ia  to 
imbU  power  of  steering  for  a  tine. 

Sir  W.  Armatrong'a  jointed  gaa  has  pnaaed 
lirooKh  the  wriea  of  firing  t«flU,  and  haa  been 
dj^ted  for  aervice.  The  gnn  unacrews  into 
bree  part«,  and  is  tliaa  eaatly  tranaported  on 
he  backa  of  mule?.  Whan  the  piecea  are 
sawed  together  it  forma  a  powerful  long- 
wge  gun,  perfectly  gaa-tighl  at  the  jointa. 

New  lead-aquirting  machinery  for  the  manu- 
letore,  by  hydraulic  preaaure,  of  rode  for  con- 
'nttng  into  riSo  bulleta  is  being  erected  at 
Woolwich  AraenBl. 

A.  Beloga  or  white  whale  has  been  aafely 
odged  in  the  Aqnariam  at  Westminster,  but 
t  ia  a  moot  qaeation  whether  it  ia  more  cruel 
«  oonflne  such  an  animal  in  ancfa  a  place,  or  to 
rinaect  it  for  the  purposea  of  ao-called  aoiencQ. 

H.  Mouchoti  the  inventor  of  a  Bucceasful 
bnn  of  Bnn.eDgine,  baa  presented  to  the  Paris 
Academy  an  account  of  hia  eiperimenta  with 
it  in  various  parts  of  Algeria.  In  that  country 
to  has  demonstrated  that  aolar  heat  can  be 
atUaed  for  cooking  food,  baking  bread,  and 
iHtilling  alcohol,  besidea  furnishing  the  motive 
^war  for  machinery. 

An  extraordinary  statement  is  made  by 
JaKjaoni — vii.,  that  M.  Duclaui,  Professor  of 
Iciencea  at  Lyons,  has  discovered  a  method  of 
iMtching  ailkworm  eggs  at  will.  If,  when  the 
igga  are  not  more  tlmn  two  or  three  days  old, 
they  are  rut>bed  with  a  bruih,  subjected  to  the 
letion  of  electricity,  dipped  for  ball  a  minute 
ia  concentrated  sulphuric  acid,  or  chlorhydric, 
nitric,  acetic,  or  tartaric  acids,  they  will  hatt'H 
mt,  and  as  the  mulbcny  ia  in  full  leaf  two 
9Dps  of  worniB  are  thus  obtained  in  one  season, 
[mmersion  for  a  fen  Beconda  in  water  heated  to 
we  Fahr.  is  said  to  he  equally  efflcadoua.  The 
worms  hen  the  artiRciol  hatching  are  aaid  to 
be  hazdier  than  thoae  reared  in  the  ordinary 

ia  sooident  in  a  match  manatactoTf.in  which 
a  girl's  clothing  lAucht  flre,  and  ahe  was  badly 
bunt,  lately  indnced  H.  Sieborath,  of  Dreaden, 
tevmeiiment  npon  impr^nation  of  articles  of 
cMU^.  Satomtion  with  6  or  10  per  cent, 
ihim  solntioD  gaxe  no  );ood  results  j  the  stuffs 
hamt  with  a  flame  after  the  impregnation, 
which,  moreover,  spoiled  their  appearance.  On 
theother  hand,  a  5  per  cent,  solution  of  pho*. 
phate  of  ammonia  proved  quite  successful ;  the 
impiagnated  clothes  did  not  bum  with  flame, 
Imt  were  merely  destroyed  by  cartioniBation, 
l4itly,  a  solution  contnining  5  per  cent,  alum 
md  G  per  cent,  phosphate  of  ammonia  waa  tried 
«■  linen  and  woollen  stQiTi.  Here,  too,  there 
iu  DO  burning.  The  stuffs  treated  with  phoa- 
thite  of  ammonia  did  not  even  burn  when  the; 
W  before  been  vigorously  rubbed  with  guQ- 
fosder.  The  powder  flashed,  but  left  the  stuff 
OMmsnned.  The  coat  of  eaturation  id  eeti- 
■tledat  about  25  mark  per  garment  (say  2a.). 
^clotlMa  may  lose  their  incombustibility  by 
gattinswet  or  being  washed.  It  is  a  disadvan- 
*(B  toat  they  can  only  bo  worn  in  certain 
^uea,  and  that,  after  wnabin^.  they  necessitate 
tile  expense  of  a  fresh  impregnation. 

CulVogt's  notorious  "secretion  ai mile,"  in 
vlikb,  many  years  ago,  he  characterised  the 
activities  of  the  mind  as  mere  functions  of  the 
bain  substance,  and  said  that "  thoughts  stood 
il  much  the  same  relation  to  the  brain  as  gall 
to  the  liver  or  urine  to  the  kidneys,"  attracted 
•food  deal  of  notice  in  Germany  and  elsewhere 
at  the  time.  It  ia  int^restiog  to  find,  as  Dr. 
Btttbold  has  recently  pointed  out  in  the  Berlin 
isidamy,  that  an  idea  of  this  kind  is  traceable 
back  to  the  time  of  Frederick  the  Cireat.  The 
iilitiiiialiiiii  of  that  time  put  forward  audacious 
hjpotheaea,  which  Frederick  treated  with 
atvare  acorn.  In  a  letter  regarding  them  to 
Toltaize,  of  4th  Dwember,  1775,  be  wrote : 
"From  these  comparisons  between  meditation 
■od  digeation,  between  the  formation  of  ideas 
uid  the  ganeration  of  onimalH,  the  distance  is 
Asrt  to  the  comparison  of  thought  with  the 
bflei  tha  blood,  the  chyle,  to  that  secretion  of  { 
he  hnla  wliioh  has  been  the  last  sec     ' 


materialism."  A  quarter  of  a  century  later 
this  idea  was  enunciated  anew  by  Cabanis. 

The  following  figures  we  take  from  Dt\ilack  I 
Inil.  Zeilimg  :— The  London  Exhibition  of  1R51 
numbered  13,917  exhibitors,  and  was  visited 
during  143  days  by  fi,0!>9.1»l  persona  ;  the 
Paris  Exhibition  of  1855  had  21,954  exhibitors, 
waa  open  £00  daya,  and  visited  by  5,121,330 
per«ns ;  the  London  Exhibition  of  1802,  | 
2S,G50  exhibitors,  17G  days,  6,211,103  visitors  ; 
the  Paris  Exhibition  of  18fi7,  60,23fi  exhibitors, 
210  days,  10,200,000  visitors ;  the  Vienna  Ex-  ! 
hibition  of  1873,  42.534  exhibitors,  1H6  days,  ' 
7,234,687  visitors;  the  Philadelphia  EihibiUon 
of  1376,  150  days,  and  9.337,625  visitors.  I 

When  the  pnenmogastric  nerve  of  a  dog  is  I 
cut,  and  the  extremities  of  the  nerve  are  elec- 
trified, the  respiration  and  movements  of  Che  i 
heart  cease  for  a  time,  but  if  the  electrification 
is  continned,  tben>  is  a  renewal  of  both  theee 
functions.  M.  Vulpian  has  observed  that 
where  the  animal  is  previously  antcithetiged  by 
SDlphuric  ether,  chloroform,  or  hydrate  of 
chloral,  this  revival  does  not  take  pUce,  and 
death  occurs  from  synctye  of  respiration.  Ho 
is  of  opinion  that  this  fact  explains  many  of 
the  fatal  cases  of  aucesthetised  persons,  in 
whom  the  nerves  are  subject  bi  traumatic  ex-  I 
citation  (i.c.,  through  a  wound)  or  other  irri- 

The  Lombardo- Venetian  Institnte  bos  pro- 
posed the  following  subject  for  prize  competi- 
tion ;—"  Expound  tbe  rules  to  which  architects 
must  conform,  in  order  to  put  theatres,  halls 
destined  fbr  spectacles,  lecturea,  numerous 
meetings,  Ac,  in  conditions  fnvourable  to  the 
uniform  diffusion  and  distinct  perception  of 
sounds.  The  rules  relate  both  to  the  form  of 
the  hall,  and  to  any  other  expedient  that  may 
be  thought  opportune.  The  competitors  are 
to  base  their  affirmatiqns  both  on  theoretical 
precepts,  and  on  the  practical  results  obtained 
in  buildings  already  constructed ;  and  when 
these  do  not  snffioe  to  solve  the  problom  com-  ; 
pletely,  they  ahould  have  reciiurso  to  frenh  , 
pxperimenta,  which  must  Ite  described  with  ' 
great  care."  The  value  of  tbe  prize  offered  is  1 
about  ,£125. 

The  retreat  or  descent  of  the  fiame  of  a 
Bnnaeu  burner  is  prevented  by  M.  Kenard 
{Chem.  Central  Blait),  thus  :— "  He  takes  a  , 
strip  of  thin  copper  sheoting,  attont  a  finger's 
breadth,  and  2in.  or  3in.  long,  and  having 
rolled  it  up  doubly  or  triply,  inaerta  it  to  the 
extent  of  a  half  in  the  upper  opening  of  the 
burner-tube,  where  it  remains  by  the  force  of 
elaatiiMty,  He  gives  the  following  explanation 
of  the  retreat  of  tbe  flume :  The  mixture  of  ' 
gas  and  air  coming  out  of  the  cylindrical  tubes 
does  not  escape  with  the  same  velocity  in  all 
its  parts ;  the  outer  pn,rt.  by  friction  on  the 
wall  of  the  tubs  is  retarded,  and  has  le's 
velocity  than  the  middle  part.  Hence,  arise 
oountercurrents,  whiish,  with  weak  goa-preB- 
sure,  causa  the  combustion  of  the  outer  parts 
of  the  gas  mixture  to  extend  downwards. 
Where  the  tube  is  somewhat  narrower  in  its  ; 
lower  part  than  in  its  upper,  a*  countercurrent 
and  retreat  of  the  fiame  occur  the  more  readily. 
This  can  l>e  proved  by  widening  the  tube  from  i 
above  with  a  file.  Thus  is  explained  the  action 
of  the  sheet  cylinder.  It  narrows  the  opening  ' 
of  the  combuition-tube,  so  that  thogns  current 
escapee  in  all  parts  with  the  same  veiocity.and 
the  counterflow  ia  compensated.  PUtioum  may 
be  used  inntoad  of  copper,  where  a  fiame  ia 
desired  to  be  free  from  volatile  copper  com- 
pounds. 

The  Sci«nK;!e  American  of  June  1,  contains 
an  account,  with  illustration,  of  a  gyroscope 
driven  by  electricity  (the  device  of  Mr.  Geo. 
Hopkins).  The  movement  is  thus  rendered 
continuous,  and  can  be  more  easily  studied. 
The  principle  appears  similar  to  that  applied 
in  Edison's  electric  pen.  The  same  oumber  has 
an  interesting  paper  on  "  meddlers  in  arts,  in 
which  they  are  not  skilled"— a  class  that  Mr. 
Itaymond  lately  protested  (in  the  C.8.  Com- 
mittee on  patente)  against  giving  patents  to. 
If.  is  a  notable  fact,  of  which  such  namps  as 
Whitney.  McCormack,  Fulton,  J.imes  Wntt, 
Howe,  Bessemer,  and  Bell,  supply  illustrations, 
that  much  of  the  most  important  invention 
been  by  "  meddlers"  of  the  class  Mr.liiymond 
condemned. 


Aliments  may  be  divided  Into  three  great 
catejforiee— ftittj  substances,  feculents,  and 
azotised  albumanoid  matters.  To  these  three 
correspond,  in  the  human  system,  three 
ferments,  which  have  received  the  names  of 
pancreatine,  diastase,  and  pepaine.  All  the 
fonM  of  dyspepsis  may  be  attributed  to  bad 
workmg  of  the  organs  charged  to  elaborate 
these  ferments — vis.,  thepancroaa.  thesolivarj 
glands,  and  the  stomach  respectively.  Pro- 
ceeding on  this  assumption,  M.  Tissy  (in  the 
French  Academy)  represents  that  it  ia  possible 
and  useful  to  associate  these  ferments  which 
are  all  soluble  in  water,  slightly  alcoholised,  and 
to  administer  them  at  meal  time  in  suitable 
doses,  so  as  to  ensure  integrity  of  digestion. 
He  has,  it  appears,  subjected  the  liquor  in 
question  to  long  clinical  experimentation. 

Gtuluch,  or  gas-cloth,  is  a  name  given  by  Dr. 
Hirnel.  of  Leipiio,  to  a  gas  and  water-tight  staff, 
wbich  he  has  recently  patented.  This  ia  pro- 
duced by  placing  a  large  smooth  piece  of  ao- 
called  guttapercha  paper  between  two  pieces  of 
some  not  too  coarse  and  dense  material — t.g,, 
ihirting  (undressed)— aad  then  passing  the 
a,rrangement  between  heated  rollers.  The  outer 
pieces  of  ahirting  combine  in  the  most  intimate 
way  with  the  enclosed  guttapercha  to  form  a 
material  which  ia  impenetrablQ  by  gas  and 
water.  It  may  be  made  still  denser  and  more 
resistant  by  being  coated  on  both  sides  with,  e.g., 
copal  lac.  The  {substance  is  oonvenienUy 
flexible,  and  will  remain  proof  against  variablA 
iufinences  of  weather  and  external  temperature. 
It  can  be  applied  to  all  those  purpoaea  for  which 
waterproof  material  is  used,  and  it  is  wdl 
adapted  to  form  gas-tight  membranes  for  re- 
guUtors  of  pressure  of  compressed  gas.  bags  or 
socks   for  dry   gss-meters,  ae    also    dry   gas- 


An  interesting  lecture  on  the  prehistorio 
pcoDles  of  centriU  Europe  was  recently  doILvared 
by  U.  Bertrand,  director  of  the  Saint  (^rmaiu 
ituseum,  at  tbe  Sorbonne,  in  Paris.  In  sum- 
ming up,  he  said  that  G^iul,  as  far  as  the  Ebin% 
had,  in  the  prehistoric  period,  been  succeoaivelf 
peopled  by  savsge  bnntera,  whose  coarse  atma 
of  fractured  stone  have  been  discovered  by 
Boucher  de  Perthes ;  troglodyte  shepherds, 
whose  instruments  of  cut  stone,  and  the  draw- 
ings  (of  extraordinary  perfection)  made  on 
them,  were  first  studied  by  Lartet  i  the 
hierarchically  organised  population  that  raised 
the  dolmens ;  Uter  on,  this  population  waa 
transformed  by  a  first  Asiatic  immigration, 
which  introduced  certain  Oriental  stonei,  and 
afterwards  bronze,  which  characterises  the 
Celtic  civilisation  ;  a  new  layer  of  Indo-Qermans 
carrying  iron  is  developed  to  the  east  of  the 
first;  these  were  tbe  Qauloia  and  primitive 
Germans ;  afterwards  their  armament  is  modi- 
fied aa  well  as  their  ritea ;  they  bury  in 
cemeteries  warriors  armed  with  shorter  sworda; 
lastly,  the  incineration  of  bodies  is  extended 
among  the  G.iulois  till  Borne  subjects  them, 
and  transforms  them  into  Gallo-Bonuma. 


Bkelelon  Iieavea.— At  a  rwest  meeting  of  the 
Sc'antiGa  Uommittea  of  the  Kojal  Hortionltiiral 
I^'oji«ty  Mrx.  Caaiorrs,  a!  Sqathport,  exhibited  uuna 
^ko^elOIl  icaiej,  wiih  the  followiim  note  ;— "  For  the 
disiPctioQ  of  IwTSi  I  God  tha  process  of  maoeration 
too  long  and  tedious,  to  asy  LothinR  of  the  aoeer- 
tunty  as  to  the  reaults  i  I  bare  t  bars  fore  adoptad 
the  are  of  slkali  in  laturated  tolution,  tha  ppMimena 
to  ha  introduced  whils  the  hquid  i>  hasttH  to  boiUag 

'  point.  The  time  of  immersion  to  be  regnlsted  by  the 
character  of  the  variouB  lesrOi  and  tha  nutare  of 

'  tha  epidermis  to  be  removed.  When  the  ipeeimsn  b 
freed  from  epidermis  and  oeJInlar  tiaine,  it  mast  be 

'  subjected  to  the  sction  of  chlorine  to  deatrov  the 

I  colouring  matter.    Tha  introduction  of  peroiids  of 


byilroRcn  serrea 
!cimenB  puj 
ilroying  iht 


inly  to  render  the  laoe-liks 
'  praservea  it  also.  In 
ir  in  terns  this  alio  is 

-  — jineit  gives  a  sohdity 

the  bleached  fronds,  and  sppean  to  eqaaliis  the 
tion  of  the  chlorine.  For  skeletoniiing  capaulas 
by  steeping  in  raiu- 


Tae  only  known  flower  whiBhcanbadi^eeeted  is  tin 
Hydran|;oa  japonica.  The  libroua  nature  of  the 
petalii  renders  it  euy  to  ski'litonise  in  tha  perfaol 
truas  in  wbich  it  i;tows.  ^k^leloniBed  learea  and 
I  ?it|iaul>'4  appear  to  gain  in  tba  proccid  a  toDcbwrn 
--    '     -^----.►xll'v  not    V^*'-*^"'^"^   ^*^    *ii^H*    x^t  "^Ma 
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SCIEN-nFKSqCIETIES, 

ROYAL  INSTITUTION. 
Hinata  and  Iiow  Porms  of  Life. 

THE  Ray.  W.  H.  DiUinger,  on  Tnetdij  Wr.?k , 
datiTUMl  Um  Erst  of  h  ooana  ot  leotar«i  at  thu 
BoykllnatitDtioDidaBCriptiTaaf  Eliereoentreudrrlio^ 
at  Br.  DrjulAle  and  bimialt.  Theobjeot  at  the-  tlr^'t 
leotnn  m>  mainl;  (o  upkin  tfae  method  of  rwiiircb 
whioh  had  beco  employed.  Tfae  fint  eBaaji  tjf  tbc 
optieUni  to  prodnoa"  high  powen  "  were,Ba  inieht 
M  CSpaoted,  feeble.  These  powers  amplified,  but 
did  not  analyu ;  htacs  it  began  ta  ba  uneatinn^d 
whaUiar"oue  oonld  ms  more  real];  with  ■  high 
powar  thu  with  >  modente  one."  And  tiih  wbb 
tme  at  the  time.  Bat  it  ia  not  lo  now.  The  optician 
luu  Tuen  to  the  emsrgenaj,  aid  proTided  u>  with 
powon  of  gnai  mrngmlsing  capacity  whioh  oarry  an 
«qninlent  eapaeity  for  analjili.  They  open  np 
atnurtarain  a  wonderful  w^  whan  rightly  u<[>d. 
malMtnrar  began  by  projeetiDRapODtkeacTeen  thp 
Bta^iSed  image  ot  a  waip's  eting — an  objeot  about 
tlie  1-SOth  of  an  inch  io  natural  >iie--and  beside  it 
WBi  plaoed  a  pieea  of  the  point  of  a  cambric  sewiiig 
ncedk  of  Uie  uma  length,  magnified  to  the  iamn 
extant.  The  detaili  of  the  atinfr  w«ra  tstj  delicate 
aad  rafinad,  bot  the  minata  ueedla  point  bcesma 
riten  and  lorn  and  binnt  nnder  the  powerful 
analyaii  ot  the  lens,  ahowing  what  the  lec-turer 
meant  by  "magnifying  power;"  not  mere enlnrBB- 
mant,  bnt  the  bringing  out  of  details  infiiLiti'l; 
beyond  ua  uTe  throngh  the  irall-made  lana.  Thi^ 
waa  fnrther  illiwlrated  bf  meana  ot  the  delicate 
Btrnetare  ot  tlie  Radiolana,  and  atitl  fnrther  hy 
mMnaof  a  rarely-delicate  Talra  ot  the  diatom  knnwa 
M  H.  rhomboidet.  Witb  a  magnifioation  ot  WO 
diameten  no  ttnetnm  of  any  kind  waa  Tiaibla  ;  but 
bygTadnaIlyaaiiiRl,200, 1,800,  and  2,400  diameur.", 
it  mi  mado  manJIeat  bow  tfae  nitiniate  atraotnre  of 
Uiit  oi^nio  atom  diaplayed  itielf. 

But  thii  power  ot  anujiii  waa  oarriadatil]  further 
by  meana  ot  tha  minutest  known  organio  form. 
Bacterium  t«rnui.  Tba  laotnnr  had,  in  eonntctian 
with  Dr.  Dryedale.  diaeorm^d  that  the  moreucDta 
ot  lbi«  maryeUaualy  minata  linng  thing  wcro 
•tftotad  by  mean*  of  apair  ot  fine  fibrea  or  "  fliiffellB." 


pholographed  the  flsgella  of  much  larger  bact'^iiK, 
■nob  aa  BaeillTU  tubtilie,  and  eipreaaed  his  odi:v1:- 
tion  tbat  the  whole  group  waa  aagellale.  Mr. 
Dalliniec  determined  then  to  try  to  meaaori'  Irii- 
diamatar of  tbii  miaate fiagellum  of  B.  lermii  tiiii; 
tba  real  power  ot  magniHoalion  in  odt  preeent  liii^'  - 
migUbe  tcated.  This  was  a  moat  difficolt  task,  hut 
200  nuaanremenU  were  made  with  fonr  di(Fey<-i,l 
Bnifli,  and  tba  leanlta  were  for  the  mean  of  IL'  Tir-t 
50  meaanremeuts  0  00000489208,  for  the  aceond 
OD0000«8e73,  for  the  third  0 '00000488024,  for  thi 


'ing  a  mean  value 


r  the 


whole,    aipreaied    ._      ._„_    ,    _.     „., 

1-201700th   of   an   inch   aa   the  diameter   of   the 
dasallum  of  B.  termo. 

With  iDEh  power  of  analysis  it  wai  manifeat  timt 
immense  reaaJts  might  be  expected  from  a  good  use 
ot  the  "higheat  powsn."  The  proper  method  of 
Dling  then  was  next  dwelt  on,  and  then  the  nppa- 
ntns  wai  deecribed,  by  meana  of  (rbich  a  drop  ot 
flnidconlaining  any  organiam  tbat  waa  beiog  aLudii^d 
might  ba  pre*>ut«d  from  eraporating  whilst  under 
tba  aomtiny  ot  the  moat  powarfnl  lew*,  and  far  bd 
indefinite  leigth  ot  time.  The  importance  of  eludy- 
ing  sneli  orgaoiema  in  this  way — by  oontittiious 
obaerration— wai  then  plainly  ahown,  lame  of  the 
peculiar  infemncea  of  Dr.  Bastian,  aa  to  the  Itam- 
matation  ot  bacteria  into  moDnda,  and  nionads  intn 
Mnoabae,  tc.,  beiig  eiphuned  by  diecaniinoity  of 
obaerration.  ^ ___^_____ 


Tmprovamant*  in  Bloyclaa.— Mr.  J.  Kejn  lim 
obtained  lattera  patent  for  an  inrantiou  which  mn- 
aiata  in  abolishing  the  back  fork  and  makia^tbe 
Hmtinaation  ot  the  backbone  to  the  centre  ot  the 
back  wheal  in  one  oontiDnouaaieel  tabs  nitbout  my 
ioin.  Alio  in  making  theaila  or  pin  n[>an  which  the 
Dind  wheel  raTolTca  ot  a  hollow  steel  tube  For  the 
psriioae  ot  contaiDiDS  *  auffioiant  qnaiitity  of  oil  to 
iBbrioit*  it  tor  a  conndarabla  time. 

Improvement  In  Planofoitea.— Ur.  W.  (i. 
Eaveataff  baa  obtained  a  patent  for  the  following' 
inpTOiramenta.  In  order  that  the  frame*  may  rcii^t 
tba  teniion  of  the  strings,  they  are  ocnatnir^ttil 
tba* : — For  no  upright  pianoforte  a  reotan^ulir 
fianiaof  hard  wood  is  made  to  corret pond  in  bipadth 
ud  bdght  to  the  dtaired  back  frame.  Parallel  bnre 
«1  wood  eoaal  ia  length  to  the  bdght  ot  the  frame 
■n  gleed  thereto  at  eqoal  dislanee*  apart,  the  end 
h»n  being  laid  upon  the  aide  bars'  of  the  trump 
Between  tba  ends  of  the  bara  Elling-in  pteoe  ar, 
rined,  Ihna  forming  a  kind  ot  grid  frame  wil  >  a 
flnah  nrface,  to  which  a  second  frame  made  ir  ;  I 
tsched  by  glne.     The  back  ffBi 


LETTEES  TO  THE  EDITOR 


.    >>HuIv   MMW<*J,  Kill  •Miili  hy 
TofOu  LtUtr,  H  wU» Hm paf* h 


mnob  B*  ha  kvowi,  bnt  no  auni  asd  that  not  In  this 
only,  bdt  In  bU  Bttur  cjbjBal*  i  Jor  each  a  panoo  may 
Ban  Ban*  partlaalar  knowMn  aad  •iptriaae*  of  tlu 
aatnte  ol  aanh  a  penon  or  aaM  a  tsantaiu,  tkat  as  t* 
ather  thUga,  knom  bo  more  than  what  anrybvlj  ds«, 
ud  yst,  la  k«p  B  olattn- with  tliB  Hnla  piMuaat  hk, 
gnUBoJotakaUwriM  tba wkola  body  ef&T^iitei  arioi 
bom  otioDoe  graat  InooamiianusB  dacinikiir  oriftnal." 


TANK  IiOCOHOTIVBB  VOB  HINEBAl, 
LINES. 

[1 144&J— Upoh  p-  26S  I  gara  a  diagram  of  a  f  oni" 
sheeled  tank-eDgina,  bnilt  by  Maaan.  Fletcher, 
Jenningj,  and  Co.  Within  the  laat  fortnight  a, 
lumber  of  erperiments  haTS  been  made  witb  this 
?Bginc,  sod  it  hai  given  the  grealfflt  satisfaction.  The 
It fompanying  diagram  ia  oopied  from  aphob^raph 
>f  onenfthe  labeet  aii-whealed  tank-enginea,  built 
ny  the  llunslet  Engine  Company,  Leeda,  aad  is  so 
;lcar  that  any  lengthened  deacription  is  rendered 
mnfcpJiary, 

Thia  engine  is  of  a  powerful  type,  as  it  ia  required 
;o  run  upon  a  mineral  line,  whioh  has  unnsnally 
■eierc  gradients,  orer  which  beayj  loadf  hsTO  to  be 


diatance  meainrer,  and  a  water  tiotk.  Tba  bnkt 
bacgen  of  one  pair  of  wheeli  Bre  fixed  t«  two  seal* 
beams  working  on  pivota.  When  the  beak*  it  pit 
on,  one  oodot  theie  beama  or  larart  ia  fahed^,  aad 
the  other,  of  eourae,  poUad  down.  Thia  adiM 
oompreaaea  ahallow  e^Uaden  filled  with  watv,  aad 
the  preunre  ia  ngiatarad  by  two  ef  Bidaid^ 
indicatora.  Two  other  indicator*  also  icgistartht 
air  pressnre  applying  the  brake,  and  the  otha*  oae 
shows  the  pull  on  the  dynamometer.  The  ^Mj 
indicator  and  recorder  I  need  not  here  dwerib*.  aa  1 
hare  fnlly  atuatnted  the  apparatn*  is  ToL  XXT, 
p.  II. 
There   are  also   two  of   Mr,     .  .  . 

recordera — one  driTen  from  aaok  pair  of 

Honday,  Hay  2Tth,  thia  van  waa  triad  for  tk  SnI 
time.  The  experimental  tnuo  left  BrichtoB  ihMiiy 
after  noon,  and  ran  to  Three  BHdga*.  Tbenb* 
ras  QrosTenor,  No.  151  (the  name  one  whi«4  bm 
he  Brighton  trun  at  the  Newark  braka  trkU 
There  were  present  Mr.  Weatinghonae,  Capkn 
Qalton.  Mr.  Stnudley,  Mr.  Knight.  Mr.  Darwa, 
Mr.  Qatch,  Mr.  JctFreyi,  Mr.  Beynolda,  Kr. 
Williams,  and  a  party  of  engineer*,  lie  trial)  ««* 
continned  the  following  da;,  and  nearly  &ttj  Ufm- 
menla  haTO  been  made,  and  aoma  moat  imftmrt 
information  baa  been  acqnired. 

For  want  of  time,  I  shall  b«  nnabla  is  gin  tt* 
tracingaand  tbadiagrama  ontilatatiralatter.  M 
I  may  mention  one  stop,  the  quickest  iTsr  mala. 

The  engine  ran  with  the  van  at  a  apeed  tt  tf 
miles  an  hour  down  a  gradient  of  I  in  261.  nana. 
waa  "  alipped,"  the  brake  fully  applied  to  bU  tim 
wheela,  and  atopped  in  12  aeconda,  after  rsB^ll 
only  90  yards,  and  the  wheela  were  not  akiddaC 
Great  differenoa  oF  opiuian  has  alwan  aiistad  M  I* 
skidded  or  nntkidded  irbeels,  bnt  tna  w^ksem 
pbraaa,  "No  brake  can  do  more  than  skid  tta 
wheels,"  it  almost  □nirereally  ooniidarad  to  be 
correct.    As  your  readers  are  aware,  I  unotopluea 


Disli 


"(15) 


Ft  In.       I  that  the  wheels  should  not  be  iHdded.    TbU 


,tt 


I  JO  I  about  aeran  yeara  ago  with  an  engine,  tender, 

liinmeterof  wheela     3    7  train  upon  an  iodine,  the  reenlts  obtamed  being  » 

I  favour  ot  an  unekidded  wheel.  Theoretical  reaaoDB  an 

Since  lliia  engine  commenced   to  rnn   it  has  been    decidedly  in  faiotir  of  "akidding"  the  wbeela.  Why 

TOry  Bc>n«ly  teited  upon  grsdienti  of  I  in  18,  and  1    the  theory  and  the  practice  do  not  uuneide  bai  niMT 

ill  21.    The   ataam   braka   with    whioh  it  is  fitted   been  satiafactorily  oiplaiued,  beoaaaa  raliabia  Ma 

trarke  ajmirabl;  ;  hot  I  am  alwaya  of  opinion  that,    oonld  not  ba  obtained  with  tlia  apparataa  ia  M*. 

when  a  Drake  ia  applied  to  a  coupled  engine,  brake   '^'>>>  i»  now  no  longer  the  case, a*  the  "expat  ia««Al 

blocka  onght  to  be  fitted  to  all  the  coupled  wheel*.    1  ™n  "    oonlains    sppliancea   for  aaeertaining  em 

^    ™  o        1  po"«'bl9  informstion  with  regard  to  the  aelioa  ■ 

JuDS  ''h.  O.  B.  B.       I  tirakea,  which  on  be  required,  either  in  praetice,  ic 

'  '  —  '  aa  data  for  the  theoretical  inreetigator. 

THE     WXBTtBOHOXTBIl      A.UTOI1A.TIO  I  ^TT"  "suit*  rf  the  eiperimenta  copelDiiTalr  ^ 

BKASa    -    BXPBBIUaMTB     OW    THB ,  {"^^  ^....j  _i...      .,.:,.._  . 

BBIOBTOH  BAII.'WAT. 


rnvr* 

la&tv 


fitted  t( 


„pable  of   reaiating  the  pan,!],,  ^t*"'  "'  BtoppmB   powei. 

creel,  and  diagooal  alraiaa  of  the  moit   nio^l   '/  t"  "**"*"*"**  ^^''° 
■naDgement  of  pianoforte  alriogi.  ^''a  (^  >-Jhere  «re  Ato  indioatora,  three  apeed 


._.  _  .._  unakidded  wheel  retarded  ii 
train-stopper  than  a  akiddad  wheel. 
,    ,  ,  „  ,™   .,.  ,       A  atrange  diaooroTT  waa  also  mafc— that,  at  lie 

.}— Ik  m;  latter  Dpon  p.  170  of  the  present   inatant  of  skidding,  the  (riotion  is     "      *        ■  "■ 
_  _  mentioned  the  experimental  *an  which  waa   rtili  to  a  minimnm,  and  that  atterwnri*  l 
beiDg  fitted  np  at  the  Brighton  works.    Thia  yan  is  .  [noieatea.  ^ 

now     iDmplaled,  and   the    series    of    experiments        ~- _  Ji..„„.  .l a.  i    ni.  k 

h^,  no«  commenced.       A  ahort  desoriptim  ot  the      -  V"  ^'•S^J  't^r  tba  pencil  ot  tbell 
niqmrstus  will   no   donbt  prove  interesting.    The   r"'?»   ,1^^ .rlil''"  "  P?'  "VJ,  Vi- 
.1  .rim<ntJ  Tan   ha.  been  built  .p.«ially  at  the    ^"^w't        J^h^t       /    ^'''m'j 
Urib-htoo  works  from  the  designs  of  Mr.  Stroudley,    l^^^iri?  *?>,*  ^}  T"  ■     a°.?.'.°'tantl  j-^ --. 
the   loccmotlra  saneriotandent,   and   ia    aomewblt    feTfit1'-'?^°'*VwL™™ *'"''' "^2|S£ 

Uv-  -  ^...J]^.  .— _      tlL  _*■  LA  -__  *-*-  '.    Why  the  fnotioE,  alter  being  ao  fur  redil****"* 

8  tone  lewt.     rhe  Wesungtaoaie  automatio  brake  is    ._.  _.  _  .  _  .  ., ?' ,  ,.__       ,  .'", 

R-~i  -oaU  toor  wheels,  a^  it  ia  alao  arranged  that   "^  "'''  '<",.•  '^"J^  '^^  "'  '"°''  '  "'"'1^ 
fl  applied  to  oaa  pair  only.    The  apparatn*   '  „^i  "^    u- 1,"  „  '.      ,  i 

ja  ™v'^.'-„,vis±ir.^dtS:  -ri:t'ortn-.ttiin^''^u:t^d.and-th;i;fc«fe 

■oa^ingenion.  W  oomplet^   obtained   will   be  giren  by  Captain  Galto*  * 
«  Se   I*P"  "■'  "  Contomon,  uJakeal"  to  he  rp,  "  "" 
f  .       meeting  of  the  Inatitotionot  Mechanical  h 
to  be  beU  at  Pari*. 


I  kngers,  what  are  the  condition*  to 
;   power,  and  If 


Utta 


(1\)  be  continued.) 
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linrpool  ud  MaDchwlr,  doing  the  SU 
[tha  Snunutn'  atop  ftt  WarrmEton)  in  4& 

with  eft.  ooBpIrd  engines.  Thu  ii  «  mie- 
It  wu  the  "Cheshire  Lines  CommittM." 
I  tha  Midland  hare,  olonn  with  the  M.  S.  L. 
(.,  a  OM  tbiid  >hare.  It  ii  tme,  bat  it  wan 
ltd  by  Ihem  or  nith  their  ilock,  thesi.< 
mnof  hten  ma  for  a  eoiiidenible  tima  by 
I.  and  L.  Company  with  thair  own  eoKinas 
iagea,  whinh  were  pUinlj  marked  M.  8.  anO 
nthitanding  this,  bowarer,  it  wu  stated  at 
I  of  the  opening  (it  I  remember  right)  bv 
Iba  Maochetter  papin,  that  it  *a>  the  Mid- 
npan;    andthit  maj  baye  led  "W.J.S." 

For  the  credit  of  "  onra."  bowarer,  it  ia  ta 
nnct  it.  Vinem  Saiplos- 

SPBBD  TWDNTT  TIIAR8  AQO. 
.]— In  mj  latter  on  this  subjfot  (No.  14038, 
iwo  miiprinta  occur  which  conaiderablT  alter 
JDg.    InstMdot"ttaeatesdrriiatoPatUr'F 

miles  of  which  ia  abont  250ft.  biKhrr  that 
^roes,"  I  wrote  "  the  pteadj  ti»a  to  Potter'h 
!  miloa,  which  [i.c.,  Potter^a  Bar]  ia  about 
[bar  than  King'i  Croas."     Secondly,  in  the 


ag  down  the  Hatfield  branch,  did  not  fall 
fOW  60  afterward!,  STen  inolDdiug  the  pal] 
LOtt  ^Velwyu  baok. 
ealand.  C.  B.  M. 

pbovuhbnts  ut  bictoiab. 

,}— As  leaders  o[  the  Enousb  Uechasic 
TB  plesMd  to  reoaie  cotioa  of  any  really 
unproToraantsinoonnection  WTt^  "—'■'»— 
no  doabt  appreciate  the  foUoi 
rith  the  coaitmction  of  tha  biojcle.  I  haie 
id  one  or  two  af  them  bofore, 


FiB- 


,     -   -         lo  pp 

^ eight  montLs'  trial, . 

no  better  eaa  be  made.  Tha  saddle  I  hsTe 
.tliar  lane — otherwise  my  sketch  is  pretly 
It  nnbodies  tha  foUowing  impToramants. 
bs  wheels  are  conatmeted  with  —  spokca  Ur 
(daawter)  and  are  randared  parfeMly  rigid 
I  of  fonr  tanatanal  ipokea  in  tha  interior  of 
I  hare  descanted  on  this  before,  bd  ahaU 
that  Fig.  2  ahows  the  arraagement  on  OOA 
the  hub,  the  oppMita  apokes  being  u> 
as  to  crosB  them  as  ahowa  by  tha  dotted 
Brand.  Thn  head  ia  of  Stanley  type,  but 
proTed  in  oonatmction.  The  nnta  on  tha 
>ne  away  with,  and  tha  ateering  ia  adjoated 
augement  of  nute  in  the  interior  somawbst 

0  the  "  Dnplei "   atcering  of  the  Duplai 

Both  centres  are  on  the  ipiadle,  tbe 
a  being  adjustable  for  wear  as  explained 
find  it  Tery  rigid  and  lesa  liable  to  loofan 

1  have  tried.  The  points  of  danger  on  tba 
oca  away  with,  and  it  is  beautifnlly  strong 

Third.  The  handles  are  buffalo  bora  and 
^ly  round,  like  a  crieket  ball  They  are 
;ly  eemfortable  and  very  nniqne.  Fig.  3 
«  back  of  the  bead.piece,  iUoatratiDg  the 
mode  of  adjustmeat ;   it  alas  ahowa   tha 

The  smaller  bandies  aeon  below  are  thoaa 
oorth   novelty,  Iha  brake  wbioh    I    folly 

and  roughly  illuatrBted  in  Utter  14369. 
he  pedala  are  slso  different  from  any  I 
lerto  seen.  They  couaist  of  four  gnn- 
iss  arms  in  one  aolid  piece,  through  the 
tbe  longest  of  which  the  coned  pin  mna. 
nda  of  the  two  ihorter  arms  small  rat- 
'ootplatea  are  attached,  tha  ends  of  the 
lishing  with  oral  end  pieces.  They  ara 
mgh  one  of  tha  shorter  arms,  which  is 
i  fitted  with  a  screw  cap  For  tha  pnrposa. 
nd  my  f«et  slip,  and  tha  whole  conoem  is 
:  aod  neat.  Fig.  i  gires  a  fair  idea  of  it. 
itrests  we  bare  *  aiith  improramant.  Tbe 
oonaista  of  a  eimpla  fired  sawed  gad  braoket 
fitted  with  a  apesr-pfasped  guard  or  pro* 
ing  which  ia  worked  by  a  amall  piston  and 
I  Todptubed  jonn  by  tba  foot  when  puttiug 
CWi.     It  serres  to  keep  the  heels  out  of 

and  answers  its  purpose  well,  althonah  ' 
rider  it  is  unnecesaary.  Fig.  S  shows  the  ' 
[  tha  guard  when  daoa,  whilst  its  appear- 
B  np  is  aeen  on  the  machine  (Fig.  1). 
Ul  tha  large  nuta  are  fitted  witb  the  patent 
ar "  washer,  with  the  details  of  which  no  I 
it  of  "ones"  sie  familiw  j  it  not,  they 
B  nnderataad  tbst  it  is  a  abort  ooil  of  i 
d  T«rT  highly  tempered  and  when  aerewed 
t  fay  the  not  entirely  preient  its  coming 
awl  till  how  much  Tibmtion  there  ia  from 
la,  As.  They  are  an  eicellint  addidon  to 
t,  knd  I  have  nerer  found  my  nuti  loosen,  { 


bearings,  which  I  think  I  have  mentioned  bafoie  :  so 
I  will  say  no  mora  about  them  than  that  thay  mn 
beaotifnll^,  althoogh  a  UtUe  stiff  at  Gnt,  aud  the 
maehins  is  as  free  from  ude  shake  now  as  on  the 
day  I  had  it.  A  represents  tha  aile ;  B,  tbe  fork 
and  bearing  sUpa ;  C,  oiank  which  orerlsps  the 
bearing ;  D,  tha  collar  of  the  hub,  which  also  ovar- 
laps  the  beuing.  Tha  dark  portion  showa  the  bear- 
ing itself,  whii^  ia  a  stael  eytiader.  This  drawing 
is  in  saotion.  Tha  ninth  improrament  is  fonad  in 
tha  step.  It  is  adjoatabla  to  any  beight  on  tha  back- 
bone  by  means  of  a   solid  Mllar  to  whieb  it  is 


i,ttaohed,  and  a  inlit  «one  of  flexible  steel  apex 
upwards  on  the  backbone.  Tba  step  itaelf  is  hinged 
underneath,  and  so  turns  with  tbe  foot  and  girea  a 
iirm  hold  all  tha  way.  round.  It  is  cininUr  with  ■ 
toughened  sorfaoe.  I  have  enly  found  it  to  alip  Dn« 
Irom  its  place  on  tbe  backbone.  These  are  the 
iriacipal  noreltiea  about  my  machine,  and  I  will 
....!__ I  I —  httely  seen,  with  my 


°?fio; 


as  regards  baokbonaa  breakbg  beneath  the  saddle,  t 
think  that  is  not  so  much  the  lightaeas  of  it  as  tha 

Sinning  and  braiing  where  it  is  jointed  on  to  the- 
ead.  Of  oonrae.  I  don't  expect  rery  light  iron 
baokbonea  to  atand  the  same  aa  steal  ones  MrefaOy 

find  now  that  tha  S4iB.  which  beat  tba  Slin.  and 
d^in.  roller  besriags  was  not  a  "  ball-bearings  "  bat 
plun  ones.  There  was  rery  little  differanoe  in 
weight  and  none  in  height  of  tha  two  SiiB.  ridan. 
I  hare  now  giren  np  tho  Si  rollers,  and  have  ono 
with  double  balls,  and  oaii  now  gain  only  about  a 
dosen  yards  in  a  hill  half  a  mile  long,  leg  orer  Um 
handles.  I.  too,  wear  low  leather  aboea  for  riding 
in,  bat  "  £6  5.'|  mnst  not  snppoae  I  recommeDd 
braking  with  tbe  instep  for  regnlj^  nsa.  1  manbionad 
it  in  ease  a  "brother"  should  hare  a  runawaj 
steed.  I  lire  in  a  town  where  the  streets  are  aU 
paied  either  with  large  eets  or  the  small  grauita 
ones.  1  goeas  **  56in.  S."  can  imagine  any  one  going 
down  one  of  oar  steep  strfeta  wita  a  gnmnd  brake. 
I  don't  iptend  trying  the  eiperimenl,  wishing  to 


^c 


Inm 


>u  then 


afut 


a  made  to  say  by  a  printer' 


ly  neck  for  elsewhere.    I  know  oL 

lad  "  amashaa  "  throngh  the  back  wheel  nAlar 
cord  breaking  whan  deacanding  a  hill,    iSnnt 


hu  not  the  sense  to  naathamgtadiiaiiy.       X.X. 

I1M54.]— With  latercnae  io  tha  "  Otto  Bioyola" 

(latter  14404),  iriU  ¥.  Baker  kindly  tell  na  where  fi 
may  be  seen  and  examined  praolically  i  Bo  f or  aa 
I  can  glean  from  hia  description  and  drawing  I  fanoj 
it  cannot  be  nearly  ao  light  aa  the  ordinary  Ucyola — 
in  fast,  qaits  aa  heary  as  many  trioyles,  as  th«y  ars 
now  made.  There  alio  appears  to  ms  to  be  a  lot  of 
eomplication  about  itj  yet  he  olaims  tor  it  "light- 
nesi  and  umplicity."  I  opine  that  the  room  ii 
moat  neoetsarily  oocnpy  is  alio  an  objeotion  to  ita 
nse,  as  wall  aa  that  fault  toand  with  triayola*— -tka 
hanng  two  traoka  to  select  inatead  of  one. 

I  biiiere  the  idea  of  friction  wheals  aa  bearing* 
for  bicyolea,  mentioned  by  "  F.  B."  (letter  14405). 
has  often  been  entertained  by  makers,  but  abaodoDed. 
on  aocODut  of  tbe  siia  and  awkwardness  of  the  Iide 
to  coatsia  tliem,  as  well  aa  on  accoant  of  the  sitift 
fitting  reqaired. 

Mr.  F.  L.  Striffler,  in  hia  letter  14406,  giraa  n* 
aome  acoouot  of  Tariona  covelttes,  for  which  I  ans 
anre  wa  ongbt  to  thank  him.  BtgardiDg  the  mod* 
of  filing  tba  saddle  he  mantione,  I  find  it  in  tha 
Bicycle  Times  of  last  week,  deicribed  as  a 
conaiiting  of  aeieral  lengths  of  half  lectioi 
spoke  wire  soldered  serosa  the  spring,  a  sari 
'  '    the  (addle  block,  B    "    ' 


ifS 


'riendi  can  easily  do  it  tor  tbemaelTes.    Th» 
e  of  my  "  Snparb,"  and  alao  of  a  "  Dafianoa  " 


of  a  atep ;  the  wood  of  the  esddle  hlook 
—■---' lingindant 


tha  top 
— tntljf 


in  tha  point 


make  it  a  matter  of  equal  ii_    „.^ _ 

Blip.  In  my  "  Superb  "  the  pedal  nuta  are  enliiely 
nrerentKl  from  looaaning  by  tha  nw  of  tb» 
Thaokra^  washer  mentioned  in  my  last  letter,  I 
don't  quite  nndantand  Hr.  CarTer's  new  stale  ol 
bead  as  mentioned  by  F.  L.  Striffier.  How  la  lh» 
■tatring  adjosted  ?  Does  it  in  any  way  rasambla  the 
"  Superb  DnUess  SlanltT  head,"  deaoribed  and 
illnstcatadaboTaF 

The  detaohahla  and  adjnstable  handle  bar  I  aan 
nndatstand,  and  wu  certainly  most  snrpriied  to  find 
it  in  use,  as  I  haTS  seen  tha  aame  idea  in  this  town 
(Weymouth),  bein^  the  inrention  of  Mr.  Or.  Down- 
ing, who  has  oecaaionally  giran  as  a  piaotieal  pr- 
os bicyoUntf  matters,  and  who  was  just  "  "-- - 
of  bringing  it  out  in  oonneotion  with  ■ 
firm,  when,  lol  and  behold  I  we  find  it  ia  already  ont. 
Haa  lit.  Striffler  completed  hie  new  roller  beuringa 
yet  F  We  are  all  plainly  aniioiis  to  bara  partumlan , 
sein.  Buperb. 

BlTR-BFOTa. 


statement  of  "Mac  "(letter  14418; 

sonceming  the  abaenoe  of  anuapota  between  the  20th 
-' March  and  the  2Ist  May?  On  the  Tth  April,  at 
!0  a.m. ,  a  plain  apot  wss  seen  on  the  snn,  small, 
and  without  any  pennmhra.  At  1.5  p.m.  it  had 
baoome  much  fainter,  so  that  I  oonld  hardly  see  it, 
andlanspeatitdiBappearsdlateranintbeday.  Work- 
ing after  Catrington'i  method,  I  made  tha  helio- 
oentrio  latitnde  of  this  spot  B"  43'  S.,  the  longitada 


'10'. 


fancy  it  must  faare  been  risible  on  the  30th,  for  I 
aaw  this  gronp  on  the  29th  and  31st    Maj  T«ry 

C'  '  ily.    Ia   tact,  sinoe  the  7th  April  there  hare 
three  aata  or  gropps  af   spots  Tisibls  on  the 

(1)  The  aoUtauT  apot  Tiaible  ea  7th  ApriL 

(2)  A  nonp  of  spots  which  I  saw  from  the  2fiUi 
lay  to  tlia  Sth  Jane. 
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The  Urgdt  ipot  in  group  (2)  ioi  ft  onnimt  ■!>- 
pcanncB  on  Slst  Haj  ;  tbere  wu  a  dkiA  nmbn 
wiOi  bridge  of  light  mtou  it,  and  a  dellcatclT- 
■lwd«d  paaambra  round  it  i  thii  «rai  smTOnadcd  ij 
nauM  d(  pennnibra  aid  iptcki,  irhioh  Manied  to 
bava  a  eODOcutrio  amuttemuit  aronud  the  nmbra 
•■  cdnbs.  I  was  itnick  bj  tha  general  mroolar 
appcaianM  of  this  apot,  and  it  aoggeBted  to  ms  the 
IdOft  of  dronlar  or  Toiic*!  nolion. 

■.  S.  HaAwlok. 

£ait  Aston,  W.JBDaS. 


F.   XIV.   318   UHRiS. 

rit456.— On  nading  Hr-  Bnmham'i  Teiy  interat- 

int  BOle  on  thii  doohle  -*~  ' ■"" ^  "•-  ----- ' 


i  eiamined  tha  original 


taUoSth 


iherefore  I  ou  onljrjait  giTS  Iba  salient  pointa  ol  a 
Paw  of  thsm  h«(«.  I  do  not  think  tbosa  errora  haTt 
toaa  allnded  to  befora ;  bnt  I  oannot  at  the  prtaent 
mt  bo  oertun  about  this. 


60"  art. 

1790-89 

18090* 

95-5" 

1818 

This  is  remarkable,  »  Smyth  qunles  Stn 
mmnre  *■  333^  41-9',  with  nliich  the  Admi 
position-in glfl  agree*  to  within  the  tenth  of  a  de| 
Smjth  giTU  b.n  nieMur«  and  veight  of  9. 

PA.  D.  E 

MFudrai.  HI.  128' 15'  :  ll-KT  .  178i 
H.  S.  136^  W  :  9-95"  .  1821 
SiDTth.  1381''  :  9-6"  ■  183 
9«iH.  130  72'  ;  S  SSff- .  1S5. 
Howe-      129  6'     :      9  68'    .  187( 


VDOpuBprint — -      _      . 

m«B.  Bonelndad  that  Sir  J.  HBTMbal'i  _.  _ 
_!•  Sth  Cat.  was  a  miaprint  for  "  A.  C,"  and  so 
._Mnred  his  ttar  accordingly.  He  gives,  moraoTer, 
•  AanniDg  little  diagram  of  the  field,  in  whicli  the 
BUla  star,  C,  appean  eiaatly  where  he  sajs  h« 
■DMsnMd  it,  bntwaare  it  is  eiidant  that  it  ooald  by 
DO  petdbUitr  han  bean.    He  ramarks  :  "  C.  oac  ,  gQ,jth  remarks  that  Hemobel  and  Bonth'a  obearra- 

«Bly  ba  cangnt  bj  Tery  oeeaaional  slimpaea  io  my  i .: —  .i •'  ■   «..n>i.)»alila  Airart  mnlion  in  the 

nhaotOT."  This  sort  of  thing  is  beginning  iaoc 
iBtbaTinfoTtaiiate  for  the  worthy  Admiral.  I  find 
trom  Sir  J.  Harwhel's  MSS.  that  ba  had  ootad  tha 
diaerepancy  between  Smyth's  and  his  own  deaorip- 
tiona  of  thu  al!i3et ;  bnt  wu  nnable  to  dcoido  whieh 
was  anraot.  lam  Tery  glad  that  Hr.  Bnmham  has 
Bointad  oat  the  mialaka  in  the  "  Cycle,"  aa  tha  atar 
■iDis,  I  think,  almost  the  only  16m.  c ' 


mcEOBOOPY— HIBTOIiOOlOAI 
OBJBCTIVBa. 
riW5S.r-It  U  not  nnusual  for  tboaa  wl 
iDaoqnaintad  with  the  micrwcope  to  aipraa 
oriie  at  it<  powfc  when  Only  30  diaBWlflrs  an 
iHid.  liin.  giTfS  thii!,  and  in  histolofT  is 
tha  moit  o»f  nl  obiectiTes  wo  oan  h»«,  tho  ra 
lobjeotiit  will  take  being  so  eit«nii»»_  Itia, 
itaai  with  which  to  begin  an  examination,  w. 
mt  ESQ  get  a  comprcheosiTO  tiaw  as  a  whole  j 
a  large  field  of  view,  and  with  a  binoenlai 
bringi  out  a  aoed  etereescopio  effect,  thii 
Terr  eTident  when  a  moderately  thick  ii 

;  notirnoir,°''bnt  am  told  thst'ft  raallj  good  Hii 
iverr  difficult  oombination  to  m«to,(io  »U 
'  4  loth) ;  tbe  beauty  of  tUa  objeotii-B  ii  sbowi 
■  tha  tnbea  of  a  binocnlar  are  of  a  large  diameti 
slao  the  lenips  of  the  ejapieoea.  Many  mien 
are  oramped  in  thii  reep^ot :  we  then  have 
field  of  riaw,  and,  the  paver  being  lO  low,  p1( 
I  penatration.  One  that  I  am  acquaiotad  wi' 
'  beautiful  glass  ;  it  ha-i  the  abore  po"M  • 
aagulBT  apirtnre  of  230°,  the  diameter  oE  thi 
I  leoB  being  i  an  ineh  alear  ;  there  is  so  mne 

'  that  on  many  aubjeoU  a  oo--" ■-  -"'"'- 

to  show  its  qualiti  "  "    '""" 
hjgromatr 


.  should  be  tHed  oi 


.  Bilj  with  my 
abject  oc  the  eren- 
876,  and  remember 


i.ui..  nuv,-       -  V njuuoled  as  an  opaque  object.     I  have  this 

T'lapied  time,  which  my  measures  appear  to  subitan-    f^^  ^  ]|gQ^  ^^j  jt  [,  oa^  of  the  gemi  o[  my  < 
liate."     Ha  aim  calls  the  itar  "  10  '  Sjitn.  '■  n  iig,^  much  from  the  human,  hayiuK  a  mi 

Adatailedexaminatioaof  thoarron  inthatmncb-  ^  g^^  narrow  teata,  the  surface  of  whi 
launted  book,  the  "Cycle  of  Celestial  Objecli,"  coTmd  with  a  fine  network  of  absorbonU. 
Tonld  require  a  volume;  but  it  U  sufficiently  an-  „^^„_  Thii  glaii  undoubtedly  girei  megrei 
.lent  from  Mr.  Bamham'a  admirablj  cntieiams  that  ■  f^^Uon,  and  consequoutly  i«  qui  is  a  favount* 
ihe"  rigorous  re- '^laminatiau"  of  the  Bedford  Cata- .  ,,,iita  as  important  to  beableto  display  objecl 
k«uB  oould  have  been  only  af  area.  I  donotsimpoiB  ^  [j^  power  with  beauty  aa  it  ii  with  a  high, 
tlut  any  one  (with,  perham,  the  eioeption  of  Flam-  yf^  ^i  now  come  to  the  neit  power,  w 
marion)  would  now  attach  much  importance  to  an  ^^q-  respects  takci  qnite  a.  leap.  All 
tfbsarTatiou  of  Smyth's  haviog  a  weight  ot  1  or  2  ,  roipiits  are  well  uware  that  there  iire  two  cl 
assigned  to  it ;  bnt,  at  first  light,  a  bighfr  value  |  ,^„jeotiTOi— those  of  large  angular  apertn 
'.ban  this  would  warrant  a  considerable  tmit  in  the  '  y,,,,^  ^]  small— each  in  thpir  way  having 
intiiusic  accuracy  of  themeaiuiei  which  the  Admiral  ..^^jit;,,.  I  wiAb  it  to  be  distinctly  underett 
lade,  or  said  ho   made,  of  any  fairly  easy  double    f  ^^  „„(  „„  ^o„      -  - 

„   .    ____  .1., j.„i.....i 1   .v..      ■  ,,t  the  collar  adji 

great  respect 


B  doubtful  n 


-Bmyth's  I  have  been  nnable  . . 

«tia.  reflMtor.    I  examined  thii 

isKS  U   Uay  16tb  and  17th,  1 

fading  somewhat  dif  gnited  at  lui  iudu»..,j  ,.,.  r" 

«dT«~'  C  i'  this,  however,  I  attributed  at  tbe  time 

to  tbe  amall  allUuda  of  the  objaet,  and  the  haiiuass 

•CtbaskyHMr  tha  3.  horiaon.     I  saw  Mr.   Bam. 

km'a  C.  D.  E.  F.,  the  angles  being  eitlmatcd  I7G°. 

Sf,  170°,  and  3»}'  rmpeetivaly  :  I  plaoed  tha  nearer 

«t«i»,hai»eTer,  somewhat  too  okwe  to  A.,  C.  being  ,  modem  ailrometer  dpropos  ot  tne  meaiaros  oi  a 

Mt.  at  ±  40*  and  D.  at  ±  45'.    F.  was  rated  13m.     i^rtaiu  contemporat?  of  Smyth's,  "  Toutetoii  il  foot 

entbaieth,  and  12ni.  on  the  17th  (which  was  loma-     ^^  employar  aveo  uneiiartame  circonipection,  etna 

wbattba  better  night  of  tbe  two  tor  faint  obj^ete).  .  poJQt  s'y  fie r  aveo glement ;"  or,  to  usBthe  Astrono- 

D  lOm.,  and  lit  15m,     Ou  the  fint  night  I  noted  "a    ^^^  Royal'i  wordn.  in  presenting  the  gold  medal  of 

&intpOint  15"  or  20"/  ? ;"  and  on  tha  n«t,  "  faint    jf,e  Astronomical  Society  to  Admiral  (thenCaptwn) 

noiat  anspeotcd  at  ±  100"  SS"  [from  A.l"     1  should    gm-th,  with  a  ilight  dilferenoo  :  "  I  oan  truly  Bay 

M  (lad  ij  Mr,  Burobam  would  tnro  the  18}in.  otj  .  t),^^  if  an  [in]  accurato  observatioii  were  required, 

tolaobjeot^ain,  and  weif  anj«tarreallydoeie»i«t    j  ghoald  dusire  that  it  should  be  tnada  by  Captiun 

in  tha  position  of  the  faint  point  I  inipeoted,  as  thi'    Smyth."     (President's  Address,  1815.) 

j„  ^^  Herbert  Sadler. 


1,  though  probably  illosive,  were  made, 
mriteindepeudently  of  eachother.  I  may  mention 
tbat  this  star,  if  it  eiisto,  ii  certainly  much  fainter 
t^n  tba  oompanion  to  t  BoCtis  (rated  ll'7n.  by  De, 
ll-Sm.  by  X,  and  lUm.  by  D  ),  or  than  the  star 
new  M.  57,  iriiioh  D' Arrest  calls  19m.,  as  1  oan  fbi 
both  ot  th«e  objeeta  witheoaa  with  6|in.  Harachel, 
b  1791,  layi  ot  the  priocipal  pair  of  P.  xir.  212 : 
"Conridtrably  nnfqoal.  May  25tb.  Pmitionsi),  I 
hot  near  tbe  parallel  ".  Smyth,  in  1837,  made  a 
B_of   the   triple  atar,   51  Sagitterii  _  (Cycle  | 

_.    ....    _. „_  .  Ose 

would  have  anppoied  that  in  the  case  of  an  ea^y 
<xn^  Ilka  this,  even  Arlmtral  Smyth  could  hardly 
make  any  vary  lerious  btuDdar ;  and  yet  his  measure 
0(  tbe  distance  of  B.  is  totally  errooeoni ;  and,  aa 
Smytb'a  error  baa  even  escaped  Hr.  Webb,  and  lo 
forma  one  of  the  very  few  mistakes  in  tbat  moat 
admirable  little  book,  "  Oaleetial  Objeets,"  it  may 
be  BS  well,  perhaps,  to  draw  attention  to  it.  The  error 
it  a  ebanoteristie  one,  being  very  iimiUr  to  that 
whlah  Smyth  has  committed  in  thaoaae  of  >  Cancri, 
S3  Viiginii,  SI  Virginia,  Aa. ;  and  it  anpeara  to  bare 
batn  merely  by  a  pieee  of  unuinal  good  fortune  thai 
he  did  not  make  an  equally  bad  mistake  in  the  poll* 
iion-angles  of  this  star  alio.  The  star  in  qusstlan  is 
No.  1,424  of  Sir  J.  Hersohel'a  fourth  Catalogna, 
where  it  stands  thus  i— 


TBIiBSCOFIO  APEHTUaaB. 


tlyu 

igh-Buglcd  glass 

'  ~~it  il  only  eipearivg  □ 

_,  „ t  for  the  workot 

-i.,...,™  Roai  to  think  that  he  did  not  know 
wLis  about.  But  the  biiteltgiat  doei  not  w 
kiidot  glaiB,  eicept  in  cates  whrre  a  aurfar 
itiii  has  to  be  made  ont.  In  adJiuon  to  de 
hr  wants  plenty  tfpoDetralioD,  andonaqoal 
nut  be  laorificed  for  the  sake  of  the  other, 
tiiie  an  ordinary  iin.  power,  with  which 
i:i»y  have  bean  performed  in  resolving  tha  n 
iiiion  diatoms-  This  sort  of  gla? a  is  entirel] 
Hlle  for  the  hiatologiit.  Il  works  olof  oly  do 
the  slide,  and  only  transmilttd  light  can 
Ojiaque  illumination  by  a  top  light  is  entire 
tbe  question.     Now,  the  ooo  I  wish  tpe 


[14157,)— Thdh    Mr.    Dennett  heads  hia  latto-    n^pjuiinco,  bringing  tbe  ooml 


14334,  and  

been  taken  in  baad,  and 
ita   correfpon dents  «h( 


nation 


Dured  1 


3  with 


<•.  the  Koyal  A 


6,  IS  : 


15" 


[Mm.  sth  Cat.     ,  r^~, . .--- .  . 

It  ia,  bowever,  Gnt  mentioucd  m  tha  aeeond  Cata- 
losDa  M  H.  599,  and  the  maasnrea  ot  A.  B.  aratherii 
TMorded  as  6, 10  :  40"  [50°  a  /]  .  40".  [1826-58^ 
Smyth  did  not  nolica  this,  and  eonseqnently  givea  in 
tbe  "  Cycle  "  ;— 


that  I  know  of,  "  A  Fellow 
■onomioal  Society,"  has  written  to 

,  „„  ^„.  j,„„, he  (letter  14134)  ia  some  measure 

irrcos  with  me.  Some  offered  what  they  termeil 
■  iplanations,  kindly  tolliug  me  what  I  knew  befora, 
Int  I  do  not  ramember  that  any  refuted  mj 
■atementi-  Coasideriog  how  Mr.  Dannett  b»- 
tiimielf  been  handled  in  the  KmOlibh  Mxchakic,  I 
Qm  rather  surprised  at  hii  saying  anything  about 
ice,  and  if  ho  revertj  to  it,  I  will  supply  hini  with;i 
law  real,  not  (ham,  quotationa  from  tome  of  your 
lack  nnmbers,  whieh  oaglit  to  ooovioco  him,  thai 
"  he  who  Urea  in  a  glass  hooie."  &a.,  Ac  Witl 
tagard  to  tbe  three  extracts  from  Dr.  Kitohmer  j 
look,  I  ahonld  aay  tbat,  it  any  impartial  pcrmn 
reads  tham,  be  willoonelode  tbat  the  Dr.  would  bav.^ 
lirawn  Jupitor  aboat  liin.  in  diamster,  that  one  ot 
Ilia  friendi  would  have  drawn  Jupitar  and  the  Moon 
tf  the  same  tiie.  whateTerlhat  mightbe.and  so  or  . 
lint  how  closely  their  drawings  of  Jupiter,  even  wil  ■ 
(ho  u-e  of  a  21in.  aperture  telescope.  «Oiild  hai  ■■ 
resembW  thoieonpsge  133.  of  Vol  XXV-.  of  tl:.- 
~:^NOLi8B  UigBAHIC.  I  cannot  lay. 

Mr.  Dennett  says  (let.  138W),  "  not  a  ilico  som.^ 
Iin.,"  &o.,  hut  wWi  he  (letter  12817)  divided  IL- 
lunar  power  of  Hr.  Baiinett's  object  gbisi  by  i" 
•■       -      350by5'25,  .  .^=- -....-- ...-■>., 


..-  binocnlar  prism.  The  front 
.l.apa,  the  diamotar  of  the  front  km  being  ■ 
A  an  inch— the  oombinalion  of  lenses  froni 
iNiing  only  f  ot  an  inch  apart.  Tbo  bark  le 
liametor.  The  power  oF  this  Rlaas  is  aboul 
[listers,  and  I  claim  for  it  especial  advantag 
l.istologiat.  It  hai  no  adjinlnieiit,  and  cons 
i^easyin  manipulation.  Ithia  okntv  of 
tim,  and  there  U  plenty  of  » 
lliB  shape  you  can  eiamina 
■   •        the  under  -■'-  -'  ■ 


■tt  the  il 


,rk-.Tig  di^tane 
well  'ith  a  1 
leaf  ot  tbe  w 


,„„  „j  „ ivy  l"af,  watercresi,  B[ 

lot  forgetting  tha  cnlceolnria.  If  we  wis 
iisnetration,  try  it  ou  tha  tail  of  a  t»3po 
-»me  ot  the  thick  and  clumsy  sectiqns  we  i 
;ttt  at  timei,  proving  that  wo  bavo  one  of 
tuitable  powers  tbat  could  be  used. 

The  next  power  I  would  draw  atcenlK 
1.5th  with  a  taper  front  and  capib' 


m  tor  snrfaoi 


nations.  How  m 
,n  adjuV 


lent 


tunately  foi 


( it  ?  Onl; 


isC7l 


the  inot,  and  so  it  ia  nearly. 


It  ha.  B 

iiesi  of  glas^.    The  front  lena  ..  ,. 

Ihe  i'o-i  *"""  ^"'''''  ■  '■*''  ^"^  '"'" 
.[own  to  Jin.  diameter,  poww  about  ■'"" 


uo'boar  with  a  top  light.  , 

jntormedthatitcouldnDt  be  done— neither  I 
the  high  angles  gaotrally  adoptrd-I  wai 
kind  of  glaii  by  tbe  de- 


■ing  B  poB 


St. 


42-8°    .    2B-5" 


6t,16  :  2800°    , 


■0  0" 


1837-5! 


idlh,  b( 
fni" "a    power  'of  10  6GG6G    times,   make    togul 
iJ.lfl11999e  times,  equal,  lety  neirly,  the  line 
of  Mr.  B.'s  obiecl-glaSB.      It  he  proceedi 


rariooB  tor' 


I   ot  i 


"HaBiall's  Adult^-n 
.1  ia  re'inirad  that  wil 
omata.     This  gla-a  ' 


Sotbat8myth'sS8-5"iBraUieTnnfortnnale.  Jaoob' 
diatalioeinl8<&-8is45'(i".  Bmythhaatallen  into  i 
eomewbat  similar  pitfall  in  hia  meaaurea  ot  ^ '  Sagit 


I  the  diameter,  in  inches,  of  tha 
I  dividei  the  form«  by  the  latter. 
!  get,  not  the  power  to  the  inch 
■JowartOthell7P"''°  -" '-  - 


Kitchisar's  "  Economy  ot  tha  l^yea,"  I 


powrijg^     There  are   miiiij   blj.i,ji.,   ,..u,. 

t   "''i'  .  iwolvB,  and  wo  can  now  bring   tliera  u 

er,  and  iquaT'  h    ^j^^.     In  fact,  for  a  prop  r  examination 

.ject  glass,    »'i    bsrcan  ohjcctivo  of  ihia  kind,  and  why 

believe  ho  will    ^^t  niore  of  tbom  made  I  cunuot  imagine 

^pirlure,  bntHi.'    great  desire  to  try  the  1  ot  a  similar  torn 

'ly,otaninch  of  spertnif    kdvantage  to  go  ai  high  aa  poBiihle,  othi 
ally  the  Ctt'ie,  ti  »■    »l.o  boing  considered, 
shall  be  obliged  it  i      \  \,„i  used  a  lie.  power  without  col 
"    would  work  well  through  a 


te  of  the  Vol.  I.  of  \" 


85ln.  O.-Q. 
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loista  maj  ba  brmiiht  a^inst  it  ia  other  nipeeti . 
^wtuDlr,  it  mD4t  ti»B  been  ■  glui  of  t!u«  kinrl 
ibit  indDced  "Euu"  to  la;  wbat  ha  did,  in 
vUek  there  «rai  loma  truth,  but  do  one  denbb  thai 
th«N  kIhms  wpnld  break  down  iu  delicato  work. 

'i  hittei7  of  powers  shoold  on- 


kobtedlj  o 


Ll-Sl 


a  being 


It  was  itotunlillbeouDea 


njpowp 


1  effect  a 


-__   _-         _-.    __    ra\.    That' — vii.,  making  a  daepar  dapimnon  in  the  hotton 

article  embodiei  the  resultB  of  ai;  eiperimenta,  ami  plata,  and  poarins  into  the  depreeaion  a  drop  of 
I  think  I  mar  atfel;  promiie  that  if  any  one  will  mercnrj  ;  on  this  the  oarboa  rod  rsatx,  and  the  moat 
■iBTiihJ;  follow  the  direotions  therein  laid  doiri..  '  inandihle  sonndB  are  rendered  diisgreealilT  loud. 
najing  a  ■crupnloufl  reeard  to  evary  dstail,  ha  eac-  The  carbon  rod  ehould  reat  a^in^t  a  knife  edge  la 
lOt  fail  Id  make,  with  a  minimnm  eip«ndititrB  01'  upper  plate,  and  the  upper  plate  may  be  lengthened  to 
'  "  'at  bloiting  paper  Bar 


make,  with  a  minimnm  eipendil 

luble,  a  really  goad  and  effective  i 

meat.    Of  course  I  do  not  pret*nd  to  suy  that 


I  KBXrt  to  Dotiea  that  in  a  laading  textbook  oii  'of  these  details  msT  not  be  varied  without  IllpfFecta 
"PraAioal   Flnaiolon,"  just  pobliahed,  no  nolio    or  possibly  eren  with  advantage  ;  bnt  it  iaeitr^'meK    the 
rtatwot  ii  taken  la  English  taleot  with  rmpaet    dlfGcnlt,  at  least  for  an  amateur,  to  say  beforehaml    >eni 
b  tho  mannfaoinra  of  mierosoopei.    I  oannotDnder-    what  is  really  material,  and  an  apparently  insignifi-  '  rev( 
rtaad  how  it  is  that  EnitltahmeD  shoald  turn  their   cant  variation  may  wrll  be  the  unsuspected  cause  o> 
kaeka  upon  Uudr  ownoonntryiiien.   We  have  to  givi'   failure.     At   all  events,  those  who  wish  to  makr 
WV  ia   many  reepects  to  toragn  competition,  but    alterations  sbsuld  be  prepared  for  a  tonj;  and  eome- 
maly     we     oan    hold    our    own    in    the    qnBlit>  itimps  disappointing  coarse  of  Piporiman' 
if    onr    mieroacopes.       Our    optidana     are    bow-  I      Wbere  tbeposiible  caoaea  of  failure  « 
lag    to     tba    proteasors,     producing    instrament^  'roni,  it  la  not  easy  for  me  to  point  oui  la  any 
metly  limilar  to  the  extraordinary  foreign  model,    individaal  qnerist  what  is  the  natnre  oF  the  fault  in 
vhaa  elearlj  eaongh  our  own  are  better.     Engligli    bis  instrnment-    I  woald  say,  generally,  look  oara- 
•-_.  ,  ..       ^  cheaply  and  ajj    fully  over  every  part  of  it,  see  where  it  differs  from 

-  ...ivaya  be  ready  to  give  all  the  b^lp  1  eaa,  ami 

1  will  gladly  send  a  specimen  of  indented  tinfoil, 
.  which  irill  be  foond  nseful  for  oonipnrisoa,  to  an> 
,    correspondent  who  will  advertise  bis  addresa. 

Several   querists  have   a<ked    whether   one  dia- 
I    phragi 


be  soaked  in  ■  solatio 

nary  well  water,  and  even  with  distilled  water,  lint 
.nda  prodnced,  althangb  bnng  astoniahiaglj 
aensiuve  on  a  galvanometer,  even  going  ao  Ear  aa 
reversing  the  onrrent  entiraly,  yet  are  aoaroalr 
audible.  With  the  addition  oE  a  few  grains  of  aalt 
to  water  the  pile  microphone  develops  sounds  to  n. 

L  eome-  i  remarkable  degree.     I  bare  just  deviled  an  arrange 
I  meat  for  ansa^tatian,  but  have  aot  time  tlui  wiaak 

nnme-    to  fully  describe  it.  I  will  endeavour  to  send  diagiuk 
and  p^ticolars  to  onr  Best  namber. 

W.  J.  Il«B0Wt«(. 


,—  _  any  foreigner.  There  _  _...j  ... 
Hd  that  ia  with  rarpnt  to  cheap  objectives  of  a  high 
pMn— aaj,  beyond  i,  and  in  this  ease  I  am  aFraiil 
li  prwent  wa  are  beaten— the  differenae  being  the 
Eagliih  optioian  makea  a  better  glaas,  and  will  havo 


'  {let.  lildl)— Thia 


k    I  hate  a  j  bj  A. 
« ago  when  I  was  a 


tisfactotr  to 


Boss,  date  1857,  bought  a 


very  great  nnmbpr  of  c- 


with  the  objeet 


TBI)  TKLBFBOSIB-rBIOTIOHAXi 
BIiUCTHIOITT. 
[1446S.'] — Whilb  eipmmenting  with  a  lelaphona 
in  ApHl  last  it  ooeurrcd  to  me  that  it  may  be  ienm- 
tiva  to  frictloaal  olectriaity,  and  upon  allowing  tha- 
two  insulated  wires,  a  few  feet  long,  and  whinh  wars 
coaneDt«d  to  •  single  telephone,  to  reat  uainat  tha 
prime  oondnotor  of  a  f  rictioual  machine  while  spatk» 


W  acqaainted  with  the  proceep,  yet  I  have  been  to  be  naed  the  point  ranst  not  be  fiied  directly  for  some  time  with  frielional  electricity,  andobtained 
ined  by  two  nndonbted  anthorities  not  to  part  upon  it,  bnt  upen  a  spring  connected  with  it.  Then  i  ,,)„*  very  remarkable  phenomena.  I  made  this  fact 
littitonaesMnt  of  ita  eicellecce.  Tmly  wetaavr  ,  I  tried  many  ways  of  connecting  the  spring  to  th»  known  at  a  leetnre,  on  May  2nd  laai,  at  the  Co- 
nfuorKMObforonroomplaiota.  Itbank  "Dia-  diaphr^m  ;  first  rigidly,  then  with  a  spiral  ateei  operativa  laititnte,  Caitle-street,  Oxrord-street,and 
"■■"I"  1 1      (or  Wo  hint.  Thooliod.        spring  interposed,  then  loining  it  with  a  piece  of  |s    few   days  previoni    to  that    day  called   at  tha 

^_^_  silk  (like  the  paper  diaphragm),  and  several  othet  |  MetBarologieal  OiBoe,    and  nggeated    that  ia    all 

ways.  _  The  best  effects  were  obtained  by  making    probability  it  wonid  form  an  additional  meani  of 
IB  lightly  against  the  oenlra  j  obsarring  atmoaphnie  electridtj  by  being  eonneetaS 


L  DXSHSTT'S  OATTPION  TO  TOTTNQ   the  end  of  the  s 


u.  Ai«H«ja-j."i-»  UAUriOH  TO  yODHQ    the  end  of  the  spring  press  lightly  against  tbe  cenin,  obearring  atmoaph«ri«  eleetridtj  by  being  eonneetaS 

OBBEHVIBS.  of  tbe  diaphragm,  and  interpoiing  a  small  oylinde>  to  alightninaeondaotor:andIanireTsUnd  thataonw 

n«59.}—Tii  Mr.  Dennetfa  letter  (1*390),  sp^kinc   "'  indiarubber.    The  reproduotion  waa  then  fair,  |  upenmanU  will  be  made  at  tbe  Kew  Obaerratory. 

f  dqretaiana  nppaaring  sometimea  u  hiliacba,  and    "°'  "o'  ^1""'  '°  *°»'  °^  t""  P»P"  diaphragm.     S  I  wonld  nojv  aaggeet  that  probablf  the  mieropbooo 

]m  Tarsi,  he  appears  to  me  to  attribnlo  the  fact  ta  ,  "hould  much  like  to  compare  my  phonograph  side  maf  in  some  Way   b«  employed  to  advanlue,    ta 

.nrODS  eaiue.     I  have  long  been  familiar  with  it,  i  °f  "^^   ^'^^  °"^  "'  "■''  ^^<^^  '  beantilnl  single-  ooaneotinu  with  the  arrangement  above  indieatad. 

■d  Ml  hare  been  using  nooe  but  the  aame  set  of    "•■P'^'agm   in'trumeats.     I    may  be  unduly    pre  I  ,es,  on  page  263  M.  Oreniar  ii 
,Qsed  by  my  being  unac-  '  i""'*!^   ■"   favour  of  my    own    child,   bat  I    am  ~ 


.    ..._,_=,.^,^=u>,M  „     certainly  of  oi 

J  no  meana  eonSned  to  lunar  objects  ;  I  have  ob.  I  °?*''.." 

rted  it   for  many  years   with   terreatria!  objects  !  '?"'>i 
itwodwith  noeyepiecea  atall— e.;;..  in  building*  and 


<a  that  it  w 
d  fulne 


.   that  tbe  last    of   Mr.   Stmh'i 

phonographs  which  I  saw  was  much  better  than 

rhnifaire  I  laTo'eeen  oornicerihieh'were  eonvei    ""  ^"*'  ""^i  <"  «»«".  further  improvement  ia 

Hmr  to  plainly  concave  that  I  could  hardly  satisfy  1  '*'"  PO«"'bla.       

llidt  that  they   were    not    rtally   so      I    cannot  I      ^  "*"  "'ore       mB"endanger      (reply  32SB8,  p. 
l|biB  tbeeatue,  but  I  have  always  thonght  it  must  I  *23)  thst  there  is  no  diffioulty  in  m         =-  -  ■"--  "  *" 
I  pauiblo  to  aiplun  it  by  some  opticaf  law.    On     'P«°  ".  "J'"^"'  ?""■«  "/'■',  "l'.  ,  .,  . 
»MOOa,thoangUat  which  the  light  strikes  the    ;"?  "'"J"  tl" 'Wokness  of  the  tinfoil  a 


iing  the  tinfoil 


diieoTared  in  this  direction. 
7S,  Upper  Qrange-road,  8.E, 


ioualytbiddns 
an  yet  to  M 


MttUag  to  do  with  it,  I  sboiM  think,  for  tbe 
MMtanoe  Taries  eurioiuly.  I  coald  gire  instances 
Mn  at  one  time  I  have  distinctly  seen  an  objeot  as 
dlealar  eoncatity,  and  at  other  times,  perhaps  in 
kannt  InnaUon,  I  hare  equally  distinctly  seen  it 
I  a  oonvcx  hill.  T  do  aot  ever  remember  notii^Tig 
b  efau>ge  from  night  U)  night.  If  we  eonld  cat^ 
im  tbe  est,  so  to  speak,  it  would  bofmore  poiaible 
rtofia  to  fii  upon  the  angle  of  light  neoeasary  to 
loa  one  or  the  other  appearance,  I  should  think, 
never,  onr  optical  friends  mnit  be  able  to  eiplaiu 
■torn.  BrlokwoII. 

4IIVIOB  TO  PHONOQBAPH  UASBBS. 
[M460.}_I  AM  induced  by  the  neat  number  of 
HRM  which  have  lately  been  adih«Bied  to  me  to 
br  •  few  words  of  advics  to  thare  wbo  with  to 
■ke  a  phonograph.  The  great  majority  of  such 
Mona  have  probably  already  mode  a  telephone,  and 
V  not  unnaturally  thick  that  no  mora  care  than 
m  efficient  1o  obtain  decent  rs»ulta  wiih  this 
■troBsnt  need  be  bestowed  upon  the  conotmotion 
'apbonograph.  No  greater  miatskeconld  ba  mode. 
k*  Boat  ilatternly  workman  can  makea  telephone. 


Bhelford  BidwsU. 

THE  FIJ,I1  MIOBOFHONS. 

[14101,]— Thih  inatrument  differs  in  several  im- 
portant points  from  any  of  the  microphones  yet 
Diade,  and  I  may  briefly  refer  to  them  before  giring 
more  details  respectiag  its  mannfocture.  From  my 
ibort  letter  (14t0»)  it  will  be  evident  that  I  have 
removed  a  considerable  objection  to  tiie  use  of  Pro- 
leepor  Hughes'  microphone  in  doing  entirely  without 
oella  in  tbe  circuit— in  fact  the  letter  of  "  Wiieat " 
'M122)  wm  give  a  general  idea  of  tbe  inatrumcut. 
The  plate  of  zino  screwed  on  the  boi  and  the  carbon 
'      "    "'  '       "    form   the  couple,  and  hai ' 


WAIiKSB'S    IMFBOVBD    TBI^EFHONS- 

[I4463.1-I  WAS  somewhat  interested  to  reMl  in 

Hr.    Walker's    note    (14408     p.    205)    that   in  hi» 

improTcd  telephone  tbe  diapbragms  are  placed  at  an 

threads  wonld    '."Bla  to  the  aiia  of  the  mouthpiece,  having  direoted 

' '  enable  tbe  I  "^  attention  of  t'ilepbonists  to  the  probability  there 

ia  that  "the  best  disposition  of  a  membrane  deaigned 

bo  receive  atrial  impulses  is  that  of  a  leas  or  grwtw 

angle  to  the  resonating  cavity  in  which  It  ia  placed, 

the  value  of  this  angle  probably  depending  npon  the 

depth  and  form,  Im.,  of  suoh  cavity."*    Pnasure  of 

other  pnrsniti  has  prevented  me  from  aiperiiaentinr 

on  tha  matter.    It  Mr.  Walker  could,  however,  giv* 

some  of  hia  results  in  this  direction  they  would  be 

alike  interesting  to  tbe  phyiioist  and  tbe  pnysitdogiit. 

"Wm  AokroTd. 


thu  osltio  bagfifbib. 

[14161.]— Loa  as,  in  his  "  History  of  Celtic  Masia 
ind  Poetry,"  says  the  scale  of  that  national  initm- 
nent  extends  from  G  on  second  line  to  A  above  the 
itaft,  and  that  C  and  F  are  sharp,  so  that  ita  uoIm 
a,_A,  B,  d,  D,  E,  Fl,  O',  A'.    I  hare  Uldr 


.inly  one  thin  sheet  of  blotting  paper  between  them  'T'^  P   '"'7  '"   **"«  '"^^   ^'"^  '">"  *•"  * 

»egetrid  of  the  greater  part  of  internal  rwistanee.  J'atomo  «ale  0*  these  n-jts'.      By   means    of 

igain,  by  making  tbe  carbon  pUta  part  of  the  cell  «?han  harp  .nth  a  moraUo  bridge,  I  ea^ly  fonn 

.iLd  microphone  1  reduce  it  to  ita  amalleit  limits.  ""«•"  .^  ""h  note  as  tha  pipu-  payed  them 


I  tcrofls  a  peculiarity  w 


laAMnaship  and  the 

Ulare  abwlntely  indispensable.     Wilbt_. 

M  tbe  performanee  of  the  instroment  will  not  even 
lioddterwnt ;  it  probably  will  refuse  to  perform  at 
lor  at  beat  will  give  out  nothing  mora  than  tbe 
bw  mniieal  note,"  which  more  than  one  cor- 
nndant  haa  complained  of. 

1   hagiw    my    eiperimenta    at  tha  beginning  of 
•OMT)',  b«i>if  led  to  do  so  by  a  lettor  from  "  Aeor," 
■U  WM  pnUlahed  in  thin  joornal.     I  continued 
•M  enarimenta  almost  without  intermiexion  np  to 
•  ■Udlaot  April.dcvoting  tbagreatF.'r  part    ' 
■n  tisa  ta  tbem.      During  that  period  I 
tatUf  dOMna  of  diapfaragma  of  different  mal 
■1  filejBBt  thicknesses  of  theaame  material,  c 
■  lengtha    and  thi 


h,  I  think,  is  highly  im- 

, J  can  epare  time  I  intend  to 

ition  to  every  I  ilerote  a  few  hours  to  the  experimental  part  of  tha 
"■■'  ■  ■  fuhject.  It  is  that  by  well  rubbing  eilber  of  tbe 
[dates  in  the  microphone  the  spark  between  the 
upper  pliite  and  rod  is  much  more  intnnae  than 
vbon  seen  between  the  two  terminals  from  pile. 
rhii   seems  to  be   due   to  tbe  peculiar  vitnutory 

— i; —  _f  4.1 1 —   ^nj  ti,g  point  I  wish  to  men- 

jg  periodically  an  interpoaed 
t  the  epark  between  carbon 
su  much  augmented,  and  I  would     ,,    ,       .■■-,,  ■  ■        .n 

baring  (what  I  have  not)  time  to    1  ''<'■'?  '"  ."■=  P'l".  Pjma.'W, 
LinausucB  operimenti,  that  they  should  foUow  '  '°?'"^«!  ""B  result  of  which  — T-,-■v 

lbia  ideawitheiperimcnlal  work  on  a  light  from  I  I'abliahed— probably  never   baa   been  studied 
40  cells,  and  note  whether  tbe  rubbing  or  the  '  f^^}j  V  ""if  V^J"-     I  am  told  that  a  pren 
—     of   jealousy  among  the  pipers  of  ditl 


trie? 


If  the  vibrating  lengtha  of 
■ire  for  each  note.  I  obtained  the  necessary  data  for 
'omiiiiting  the  pitch  of  each.     The  reaultsara  girm 


lion  is  that   by  r 
carbon  block  in  c 
[loints  should  b 
r'ngiteat  to  those  b 


<  i,  nbout  11  comma  too  flat. 
1), about  I  oommatoo  sharp, 
t,',  shout  true. 

It.  about  one  comma  too  flat. 
C;  f .  about  H  comma  too  flat. 

Thu^thescaleisA  major— three  sharpa,  TatyiiMil]'. 

The  scale  cannot  be  extended  by  dilFerent  modea 

,if  blowing,  as  is  done  with  Gfe  and  flute.     Thrae  are 


e  brilliancy  I  "P"^*  "f  jealousy  among  the  p 


raoadtoTarionaanglesaiidTarioutdegrei'sof  si 
■Bii  aad  donns  of  springs  bent  into  many  diffi 


inMiUd  vaiTing  in i-.-»  -■  -  i  .i—— --.^ 

NWt(wbick«M  By  first)  toKstiffcIockmainaprinf.    fall.     TUi 


the  hairspring  of  a    tibrinm — ' 


.    which  I  wonld  nail  attenti 
rod ;  this  should   bo  in  unatat 
faet,  it  should  be  so  treet  as  I 


.8  of  the  pile  !  |'«' 


vn  the  secrets  he  may  have 

btaina  more  truthful  music  taan  niscoi 

not  poeaiblethat  out  of  all  these  40,3S 
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what 


tatioDB  a  mode  of  fiagerinB  mar  be  diaconred  hj 
which  all  tbeaboTe  nn»ll  errori  may  bo  eorreeted 
OF  reduced  to  inieiuibly  >ma11  qnaititEei  P  Perhipa 
thii  may  meet  the  cya  ot  some  iDKentaua  and  tcntn- 
loTinjr  member  ot  t«r  Msjesty'g  bands  of  Celtic 
The  result  would  be  fall  of  intennt 

J-.  S. 


of  the  Erolibh  MeCBINIC  u  well  as  those 
partieularly  interMted  in  the  above  Babiaal,    were 

(dthsr  that  the  lasi-mentianed  part  of  "  our  "  com- 
mnuity  obaerred  that  ■inee  "  Blera"  wrote  spon 
Amnrican  orgau  matter*  in  1873.  ho  bas  added 
ooneidenbly  tj  hia  stock  of  knowledge.  My  object  i 
in  wntiug  now  ia  to  ask  him  to  impact  some  of  it . 

"Elere"  mieltTeTyweUBnpplemenl"OrgaiionV' 
Disfnl  ttttera  by  giyinff  a  chapter  or  two  on  the 
ooattrnction  of  lome  ol  the  more  elaborate  inatru- 
menta.  If  I  may  give  a  general  outline  of  what  I 
want  to  know  myaelf ,  I  beficTe  I  ahall  only  uidiiiat« 
theolaaiof  iuformatiDU  reqoired  by  other j,  too.  I 
jndgsaofrom  the  corraipon dance  colnmna.  I  bow 
addreumjaelf  to"I!)leTe."  Aone- manual  initrument: 
How  many  rows  of  Tibratom  can  it  saooeMfnlly 
idate  F  SappaBing  three,  and  BDb-bus, 
I  the  but  arraagemeiit  7  Ordinarily  It 
would  consiat  ol  a  4ft.,  an  Sft.,  and  a  I6rt.  aet  of 
the  aame  kind  ot  retdi ;  bat  there  would  be  plenty  of 
eoand,  but  little  Tariety.  Now,  yariety  ia  one  of 
the  obief  charms;  thereforr,  hew  can  we  get  it? 
Soppose  WBhara  a  Buper-octareconpler,  we  eau  tben 
diipansewith  the  4ft.  row,  and  substitute— nlaaae 
teli  ue  what?  a  let  of  8ft  DOToioed  reedeP  (whiohsud 
nedi  are  rery  "  brilliant "  and  quite  a  obange  from 
the  otben,  if  nothing  better  can  be  eaid  of  them).  A 
■et  of  TOi  hnmana.  which  yon  partly  deaoribcd,  or 
a  set  of  aejline,  which  please  to  deecribe,  ai  alio 
thereaaon  of  their  characteristic  differ«ncw.  Tell 
DB  what  yon  know  of  Eitey'a  aab'tesB,  and  if 
|>oiaible  how  to  get  a  good,  ronnd,  desn.  rolling  tone, 
in  oontradistinction  to  a  load  tone.  Tbeo  the  pedal 
attachment,  how  is  that  managed?  Finally,  can 
yon  giTs  ns  a  good-iiied  diagram,  io  lection,  of  sach 
an  instrnmeut  as  the  foregoing,  so  that  a  lolerablj 
goad  amateur  mechanic  might  work  from  itP 

There  are  screral  other  points  an  which  I  (speak- 
ing for  others  as  well)  am  at  present  hopelessly 
ignorant— e.^.,  the  cause  of  the  difference  of  tone 
in  the  style!  indicated  by  letten,  and  by  figures  in 
the  Mason  and  Hamlin  Co,'*  ornns.  Are  the  reeds 
thinker,  thinner,  broader,  or  loQger,  or  has  tlie 
■onodboard  anght  todo  with  it?  I  saw  an  Alexandre 
organ  of  5  row»,  sold  by  public  anction  the  otber 
d^,  and  it  bad  a  stop,  drawing  a  set  of  reeds  baring 
a  peonliar  string. like  quality  of  aonnd,  something 
similar  to  the  reed  atop  oa  a  real  organ.  Do  yon 
know  aDythiog  of  itP 

In  oonclnaion,  I  beliere  that  a  "  oomprehenslTa 
treatiae"  on  Ihe  Amerionn  organ  might  well  be 
written  in  a  few  chapterg,  and  wonld  help  to  obtain 
the  "procnnil  and  lodgment"  of  one  of  tbeie 
aharming  little  instruments  in  the  homes  of  many  a 
■nbaeriber  to  the  English  Mechanic  who  nsrer 
dares  bope  to  poaaeaa  a  real  organ. 

W.  H.  Qnlkiod. 

UUaiOAl.  TONBB. 

[14W6.1-Iir  letter  14403,  p.  393,  "Q.  P."  states 
that  oertain  anthoritiN  giye  tha.note.  Do,  lower  ttiau 
Ct,  and  desires  to  ba  shown  how  the  Talues  ot  fiats 
mud  aharpa  are  obtuned.  I  should  think  it  will  be 
foniid  on  examination  that  "  Q  P."  has  pot  C  and 
D  ben  inatead  of  B  and  C,  or  E  and  F,  bManse'tbe 
statement  is  not  strioUj  tnie  with  any  of  tb*  ^ree 
valDM  of  these  symbols  that  arise  in  Uie  theory  and 
nraetio*  of  melody  and  harmony.  (Sea  theae  yalnes 
tnllf  dednced,  p.  509  of  last  Tolome.)  There  is, 
howerer,  a  foncth  value  of  the  same  symbola  which 
falfila  the  conditions  stated  by  "  O.  P. ;"  hnt  this 
Talne  is  nsed  only  for  analytical  pnrpoaaa  hj  Helm- 
holts  and  some  other  wnters.  It  is  not  eiecnted 
by  either  singers  or  TioUnista.  That  valaa  is 
i  (ty  -  mi  -  31-ll»  in  the  notation  ot  p.  509, 
where  the  f^l  tone  C  to  D  -  61173. 

The  use  of  these  four  Taloes— eipedally  the  three 
largest— by  writers,  without  defining  the  dittneQceB, 
is  a  seriona  eauae  of  atombling  to  the  readers  ot 
their  books.  Thns,  Bosanqnet,  on  page  2  of  bta 
book  OB  "  Taiuperameut,"  uses  the  two  tsIocb,  !] 
and  HI,  without  any  bint  to  aid  the  reader  in  nnder^ 
rtanding  hia  meaning.  Helmbolta,  too,  eomatimea 
nses  two  valnes,  eren  in  the  aame  line,  without  any 
intimation  ot  the  ohangt.  Mr.  ElUs,  in  his 
tranalatioD,  however,  senerally  aids  the  reader 
by  his  notes.  In  Colin  Brown's  hannoniam  it 
will  he  Men  that  the  ronnd  keys  are  sharper  than  the 
white  keys  adjacent  to  them  on  the  left  by  |J  j 
wbcTMB  the  black  keys  abors  and  adjacent  to  the 
aame  white  keys,  an  inaiper  hj  HI. 


On  p,  509  these  tuIocs  are  ebown,  both  in  degrees 
and  logarithms,  so  as  to  be  easily  plotted,  for  com- 
parison, to  any  scale  we  pleue,  or  by  a  simple 
inspection  of  the  numbers  themselTCS.  J.  S. 


[14467.^"  G.  T."  has  asked  a  most  pertinent  and 
far-reaebing  qneition  (letter  14102),  and  the  writers 
on  the  "  Matbemalicsl  Theory  ot  Mneic  "  would  do 
well  to  think  long  before  they  commit  tbenualyes  to 
a  reply.  "G.  T;"  says:  "It  U  sometimes  sUted 
that  the  yibrationa  of  C  sharp  are  to  those  of  C 
natural  as  25  to  24,  and  tboae  of  D  fiat  to  those  of 
D  natural  ae  24  to  25.  .  .  .  Will  aoue  ot  your  oar- 
rerpondents  kiudly  tell  me  bow  the  mathematical 
tbIucs  of  C  sharp  and  D  flat  are  determined  P" 

Some  years  ago  I  tried  to  draw  the  attention  ot 
the  readers  ot  the  Enolibh  Mechanic  to  the 
importance  of  thii  question,  but  with  rery  tittle 
result.  The  out-and-dried  ratios  ot  the  interisla  of 
the  diatonic  ecsls  were  then  beginning  to  work  upon 
the  half. knowledge  of  readers  who  became  interested 
in  the  snbject ;  they  admired  the  short,  simple,  and 
s II gges tire  elements  of  the  "  Mathematical  Theory  of 
Music  ;"  and  any  question  of  the  truth  of  this  com- 
paot  and  symmetrisal  formula  was  reoeiied  with 
diafBTDor;  and,  now  that  the  aubject  has  attained 
larger  proportiona,  and  we  have  become  familiar 
with  marrellous  keyboards,  allotting  TO  or  80  notes 
to  an  interval,  where  the  men  of  a  rode  and  bygone 
age  (like  that  of  Mozart)  were  quite  satisfied  with 
12,  there  seems  to  he  still  less  likelihood  of  gaining 
a  patitut  hearing  for  the  doubts  of  a  sceptical 
inqairer.  However,  I  must  venture,  though  with 
bated  breath,  to  repeat  tbe.ie  doabts.  and  to  second 
tbs  question  propounded  by  "  G.  T." — vi».,  what  is 
the  relatiro  iuterral  of  a  ebarpened  or  a  flattened 
note  expressed  in  figures  P 


If  oar  kind  Rditor  will  engrave  the  above 
passage  of  old  Ledair  from  a  violin  suite,  I  ebonld 
like  to  ask  oar  onthuaiastie  lovers  of  musical 
mathematics  and  (ymmetry  whether  they  consider 
the  A  sharp  in  this  enhsroioaio  change  higher  or 
lower  in  pitoh  than  B  Sat?  With  any  ana  who 
replies  "  lower"  I  ahoald  decline  all  argument  On  a 
muiieal  snlriflet,  as  I  wonld  with  a  blind  man  on  a 
qnestion  of  oolonr.  To  any  perBon  who  replied 
"  higher"  I  shonld  have  mora  to  say,  and  a  further 
qaeetion  to  aak.  There  is,  however,  a  tliird  snppo- 
sttioB.  It  might  he  replied  that  the  notas  are  T^y 
identical  in  pitoh;  the  enharmenie  ohange  being 
merely  a  conventional  vray  whioh  musicians  adopt 
for  the  pnrpose  of  caavenient  reading,  and  avoiding 
loo  many  flats  or  sharps,  as  the  case  may  be,  whan 
they  modnlata  into  a  key  which  requires  them :  or, 
in  other  words,  that  tho  change  is  one  only  in 
appearance.  Ibave  nothing  to  say  ot  this  last  sap- 
position,  except  to  express  my  firm  belief  that  when 
a  great  mniician  wrote  a  passage  of  this  kind, 
making,  for  instance,  in  an  ascending  phrase  A  sharp 
follow  B  flat  and  preoede  B  natural,  he  meant  the 
notes  to  be  played  as  he  wrote  them,  and  as  any  one 
whose  ideas  rise  ahore  a  tempered  keyboard  would 
plu  or  sing  them. 

This  qnestioD  ia  not  a  simplo  or  easy  one.    It  is 


e  vibrations  of  the  not«s  of 
ties  :  on  the  contrary,  T  say  let  ds  be  as  exact  as 
seibla — only,  before  applyingyonr  "mathematios," 
>  OS  have  accurate  data  to  begin  with. 


enable  any  one  to  ait  ■  mnch  longer  time  e 
any  sense  of  fatigue.  For  children  a  dise 
siogle  aperture  towards  its  edge  might  be  m 
rerolve  in  the  direction  ot  the  hands  of  a 
before  anotber  dine  prepared  with  piBtares.  i 
one  wonld  appear  at  a  time.  Tbeo  I 


ubceahicai.  powdb  ov  btbi 
tbam'watb. 

[141G9.1— I  AU  glad  at  last  to  observe  tl 
subject  oE  tramways  is  Iwing  revived  it 
columns,  and  cannot  help  thinking  with  "  Tri 
EagioeeT,"  that  it  deserves  more  attention  t 
bos  generally  received  from  correepondents. 
that  now  it  has  been  so  energetically  broad 
this  gentleman,  it  will  not  so  easily  aaoapa  i 
measure  of  notice. 

On  the  Continent  engines  for  this  porpos 
been  oonstmctcd,  and  experimented  open  to 
extent,  and  other  makers  are  now  again  in  th 
there  are  L 


Eedimasts  raised  abroad  against 
ame,  or,  at  all  oveats,  the  res^i 


theii 


A  HINT  TO  FBOTOaBAPHBBa. 

[14468.1— Hakt  wiU  Tomember  the  nnpleosant 
feeling  which  came  over  tham  when  sittini  for  a 
portrait.  Bang  told  to  look  at  some  oertoin  spot 
they  start  off  welt  enough,  bnt  soon  there  is  a 
mistiness  experienoed,  and,  as  a  relief,  the  eyes  are 
gradually  opened  until  a  comical  stare  is  obtained, 
mnch  to  the  delight  of  the  photographer.  Some 
have  a  teeliog  ot  giddiness  and  an  inetiatible  desire 
to  give  a  jerk,  and  there  they  sit  nntil  tears  come 
into  their  eyes.  All  this  can  be  entirely  prevented. 
In  the  Lancet  ot  2atb  April  last,  there  is  a  clever 
ardole  by  Thomas  Buiiard,  M.D.,  beaded,  "A 
Physiological  Hint  to  Pbotographers."  His  plan  is 
to  take  a  piece  ot  paper  and  draw  npon  it  a  circle 
of  atwnt  lin.  in  diameter,  converting  it  into  a  sort 
of  oloflk.faoe  by  adding  the  usual  Bomau  figures  in 
tbeir  aoaaatemed  plaoes.    The  paper  is  to  be  nailed 


post,  and  when  the  sitting  begins  fix  yonreyes 
upon  the  Ggnre  XU..  tben  npon  I.,  II.,  III.,  and 
so  on,  "  all  aronnd  the  clook,"  the  rsH  ehifttng 
leisnrely  from  one  Sgni«  to  another.  By  this  ^m[ds 
wntrivMn  great  rslief  will  be  obtaiilM,  ftai  it  will 


inside rable  approbation,  and 
beiuif  taited  at  Hamburg. 

Of  Enilish  make,  at  least  nominally,  on' 
that  of  Mr.  Hughes,  has  b*en  tried  on  the  Coi 
(excepting  tlio«o  ot  Mr.  Mcrryweatbor,  whic' 
worked  in  Paris,  and  are  in  regular  work  at  C 
at  Hanover  and  Cologne,  and  is  now  being  i 
mented  with  at  Hamburg.  This  engine  has 
according  to  the  newspaper  reports,  very 
satisfaction  at  the  above  trials,  and  t  nndie 
that  a  number  of  them  are  in  regnlar  an 
manent  work  at  Olargow  and  Swansea.  £ 
these  types  are  dranght  engines— t.e.,  ada| 
being  employed  with  any  of  the  ordinajr  cai 
in  use,  and  which  type  is  naqoastionably  tb 
suitable. 

The  Swiss  enitina  is  amost  handy  machine, 
all  the  machinery  above  the  foot-plate,  an 
easy  of  access  at  any  point  ot  the  joumn' 
power  is  commuoioated  to  the  cranked  wheui 
oecillati eg  lever  arrangai  vertically  for  each 
der.  The  boiler  is  a  combination  ot  the  vertit 
horiionUl,  and  steams  well.  The  engine  ia,  bo 
not  closed  in,  which  might  ba  objectionable  oi 
tramways,  but  it  has,  ot  course,  a  roof,  and  tl 
sides  and  ends  allow  of  plenty  ot  room  tor  dr 
pass  all  around  the  engine.  Of  late  an  impro' 
has  been  made  in  providing  it  with  a  parti 
surfao^  condensation  on  the  roof,  so  that  the 
ia  sonfined.  and  partially  condensed  when  p 
horses,  Ac,  The  Hughes  engine  is  completely 
in,  being  exteriorly  like  a  small  trom-cor,  and 
absolntc  condensation  (by  water  injection), 
horses  withoat  causing  the  slightest  alarm  to ' 

Ot  the  greatest  importance  in  conneation  w 
nse  of  engines  is  onqoestionably  that  ot  i 
line.  The  ordinary  hone  trams  on  wood  sl> 
and  of  light  make,  will  scarcely  prove  snfBd 
bope,  therefore,  that  the  di'cnssioa  in  ' 
columns  will  dni  also  with  this,  as  also  wi 
comparative  eoonomio  working  of  lines  with  < 
and  horses. 

I  notice  that  "  Beaver  "  has  worked  oat  a  ; 
of  air-snrfaoe  condensation  fortbete  endues, 
adheres  to  the  type  of  combined  ec^ae  ai 
which,  I  think,  can  hare  only  eioeptional  cl 
It  would  be  desirable  to  learn,  in  oonncctic 
this,  it  "Beaver"  has  experimented  upc 
amount  of  condensing  surface  required  to  de 
a  given  quantity  of  steam,  and,  alw,  if  the 
discharged  under  the  furnace  grate,  aa  heredes 
wonld  aeoelerate  or  diminish  conbnstion.  A 
point  is,  it  the  ifater  resultiag  from  surface  t 
sation  may  be  regarded  as  good  for  feedin 
poses.  I  have  heard  it  stated  that,  owing 
oil,  grease,  Ao.,  passing  ever  with  the  steal 
the  cylinders  into  the  condenser,  such  vrater 
for  feeding,  and  speedily  renders  the  boiler  n; 

At  any  rale,  there  seems  to  be  a  number  i 
onllies  in  the  way  of  realising  a  sufficiently 
macUne  tor  this  purpose,  ana  donbUesa  a  disi 
in  this  joamal  would  lead  to  their  being,  at  1 
a  large  extent,  surmoonted.  I  trost,  theretai 
oar  friends  will  come  forward  with  their  hel[ 
early  attainment  ot  this  desirable  end. 

N.B.— The  type  of  reverting  gear  deecrihei 
227  I  have  seen  applied  to  a  Belgian  tramway 
system— Vaaasen-  This  engine  was  also  p 
with  a  system  of  eoils  immersed  in  tanks  of 
for  sleam  oondensation.  The  oyUndars  ( 
ones)  were  seven  incbee  ia  diameter.  Tbl 
weight  of  engine  empty  6^  tons,  and  in 
81  tons^nclnding  134  gallons  ot  water  and  6 
ooke.  The  boiler  (ordinary  locomotive  ^ 
provided  with  a  slab  or  plate  of  fire  brick,  pli 
edge  on  back  Gro-grate  girder,  to  protect  tub 
Front  axle,  bogie  form,  and  two  main  axk 
about  Sft.  opart  from  centre  to  oantra.  Coi 
tion  of  fuel  sud  to  be  10)lb.  of  eoka  par  aih 
galioni  of  water. 
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Iwiu  rocins  ii  eaid  to  oansnoie  u  little  r.^ 
takaptr  mill  on  run  at  ordbirr  le*el  line^ . 
«ipal  £mnirioi»,  4o.,«rB— weiiht  emptj,  " 
-  in  MTTiea  6  torn.  currjinB  140  gallbns  (<f 
1  boiler  and  100  i&IIqdb  id  t&nk  ;  diameter  iif 
et  wtioh  there  tie  toar.  33im.  i  wheel  hmu\ 
SreatBatlongth,  lirt  gjin.  i  gre«t*»t  widtl, 
n-  j  ffTMleit  height.  lOft.  SJin.  MiiimiiiTi 
irwBore  ia  hoiler,  15  kilai  per  »qn«rn  iwnt;. 
--  ""^'^b-  per  pqiir-    ■--'^     "- 


'  of  le  b 


■   pot  d». 


.t  6  tnne 


for  two  Ittendute,  1 1-5  fr«ii<«  for  140  kUo- 
b.)  of  coke,  3  fnne*  for  oil,  irrgue,  >nil 
:,  totJ  (rmnn  26  7-IOth«  or  21.5lhi.  Tl^ 
I  aiil7  shout  4(t.  long  in  the  boriiontal  per 


•llj  tpeftkiuf^  neither  the  Belifian  nor  thi 
d  Swiie  engine   oen    bo  isid    la    oondeni 
7,  ilthonph  perhapi  enough  tor  labu  bea 
A.'W  S. 

AHAI.TSIB  or  TEA. 

l-!— With   reference  to  Mr.   Allen'i   latter 
amre  SIC),  I  maj  brieSj  etate  that  tann  D  and 
■■1 41  i<  equinUent  to  tennm 


,  aeid,  and  allowed  la  remaia  therein  not  more  thin 
one  aecond,  and  the  inatant  that  it  ia  remaied  therp- 
from  dipped  and  rineed  in  nun  water  or  water  thkt 
has  bnn  bailed,  will  baie  the  old  lamtih  remoTeil 
Direotly  it  ia  taken  from  the  rmsioK  water  it  mnit 
he  ptnoed  in  alaked  lime  for  a  minnte  or  two.  When 

.  remored  and  hmahed,  as  ia  aaaalwith  >uch  tleedf- 
pieoei,  it  will  be  quite  clean  and  kriBht ;  not  omittinc 
la  mb  the  "cropiei,"  Ao,,  with  a  pointed  pej.. 
Should  the  pinioa  have   been   hlned   that  Colour 


AS  ASJTTBTABLIt  VIOII. 
riUT3.^&  SHORT  limf  ago  I  sent  ;on  n  nob)  on 
parallel  neea,  whioh  jon  were  kind  cnouKh  to  print 
on  p.  120;IieDd  now  a  short  deicription,  with  i1- 
Initration  of  a  naefnl  silitistnble  Tiee.  designed  by 
.._  -n,  ^..    .    ,,  of  E»Ft  Brookfield.  Ml         ' 


lal  36  ph 

,  8,  and  20  tor  eitraatiTe  matter,  wki 

ally  omittfd.     T  cannat  at  preunt  see  m 
uke  any  alteratioD  in  the  percentaee  amooB 

and  ash  ae  giren  in  my  latter,  pose  92 
>1Ien,  as  a  pnetioal  acalTtt,  ia  donhtlea 
liat  the  comDosition  of  different  aamp  ei  o 
M  very  mnon  aeoording  to  the  ase  of  th 
nd  the  epecia  of  tea-plant  from  which  they 
lined.  The  method  of  enltivation  and  the 
1  the  Boil  a!M  doabtlenK  hare  some  elfsat  on 
■niage  oompoiition.  For  inataoce,  oatfein 
»tween  the  limits  of  \  and  G  per  cent,  u, 
the  other  conatitaents  similarly  yary  mon> 

In  my  table  I  endeaTOnred  to  giya  thr 
approiiraate  eompositloo  of  pure  tea.  Of 
wa  analjae  the  artificial  mirturea  of  tm- 
t,  and  sand,  or  the  "  Lie- tea"  apprnprialelj- 
we  obtain  remarkable  reinlti.  Howerer, 
•  write  further  on  this  lubject  after  I  return  , 
■ia.  whore  I  iio  io-nighl. 
ally  thaok  Hr.  A.llFn  for  hi*  ft 
otm;  letter*,  and  hope  he  will 


(treiB  on  the  a 


uel  nati  n  between  ti 


I,  June  7.  Hngh  Olementa. 

UNFEBKENTBD  BBBAS. 
1 — Tbe  caution  of  "Philo"  ia  a  timely 
;h  I  believe  both  "  A  Ptayaician  "  and  my- 
~'~  ~  "  laitj  of  obtaining  para 


.makin, 


The   ■ 


■"  Commerci 


quote  three  prion  fc 

T  3d.;  "pure"  at  Gd. ;  ana  "pore  lor 
*  at  Is.  Either  of  the  Utter  will  do.  I 
foDud  arsenie  in  anyaampleof  the  "  pure," 
hare  used  a  good  deal  both  from  Londao 
theater.  The  other  impuritiea  to  be  looked 
free  chlorine,  ferric  chloride,  Bulpborie, 
J,  or  nitrio  aoidi,  organic  matter ;  bnt,  if 
they  would  be  praotieally  barmleas  in  the 
ntitiea  required  in  bread- makinit.  By  the 
r  would  "  Fliilo  "  eaiiW  detect  or    aroid 


>otai 


nHCl? 


■  letter 

313)  that  we  hare  hiapowerfnl  inflaenoe 
le.  Might  I  aek  him  if  he  has  erer  uotioed 
tioo  in  the  qualitf  of  the  aurated  bread; 
ifae  quality  (brown  or  white)  ia  different 
lined  from  dUtersnt  depots,  or  at  different 


t  acalai  and  weighta,  howerer,  I  find,  as 
I  hare   expected    from  analogy,   it  really 
r  daily.    3o  maah  tor  the  Talne  of  mere 
Daghbert. 

:a  VOB  'WATOHHAEEBB  AJSD 

OTHBBB. 
— Uhdkr  the  abore  heading  in  the  Eko- 
CMAmc,   No.   679  (letter  U154,   p.    68), 


'mall  vice,  suitable  for  attaching  temporarily 

Hench  or  table  ;  the  larger  aixea  turn  on  a  cyliudrioal  , 
hearing  projecting  into  the  lower  plate,  the  hiudiDg- 
iKilt  being  turned  by  a  wrench  beneath  the  bench. 
It  will  be  Been  that  the  position  oan  be  altered  in  u 
very  few  aeconiia,  and  it  ia  the  only  vice  I  am  ac- 
I  naiuted  with  which  oan  be  shiftad  from  the  vertical 
lo  the  botiiontal.  Oberhof. 


The  organo-boron  aomponnds  contain  boron 
suited  directly  or  iodireotly  with  the  monad  positiTO 
radicals.    Thui  in  borie  ethide  BjCj— B-'CiHs  the 


boron  ii  united  dlreotly  with  tha  oaibon  of  the 
radical,  bnt  in  borio  ethylate 

HA— O-B-0-CHt 

O 

i 

Hi 
the  boron  ia  united  indirectly  with  the  sarhon  atom*. 
The  organo-boron  oomponndi  are  produoed  by  the 
monad  positive  radieala,  methyl  and  ethyl,  ra- 
placiDg  the  methoiyt  and  ethyoiyl  In  methylie  or 
elhyliD  borate. 

Borio  metbida,  BHei,  ia  prepared  by  adding 
boric  ether  to  an  etherial  solution  of  lino  methida, 
hus  :  3ZnHei  +  SBEtoi  ^  3Zn£lo,  +  SBHc],  The 
moleeular  weight  is  56,  and  one  litre  of  the  dm 
weigh*  28  oritha.  It  combines  with  NH  ,  tanning 
ammonia  boric  methide,  thui :  BUcj  -i-  NHi  — 
BMeiNHi.  Although  the  molaonlar  weight  is  73, 
yet  a  litra  of  the  vapour  weighs  only  1825  oriths, 
one-foarth,  inatead  of  36'5,  the  half,  as  ia  nanU. 

Hydroehlorio  or  other  aoLdi,  or  oaprio  chloride, 
absorbs  the  ammonia  from  the  eompound,  leaving 
be  boric  Mathida. 

Borie  methida  bnma  spontaneonaly  in  the  atmo- 
phero,  and  is  reduced  to  a  liquid  by  a  preiaare  of 
i  atmoapherea  at  a  temperature  of  lOX.  Ill 
moleeular  weight  is  56,  and  ona  litre  of  the  gaa 
weighs  28  oritha. 

Borio  ethida  is  prepared  in  the  same  way  aa  tlM 
methide— that  ia,  tqr  the  aotioo  of  ainc  ethida  on 
borio  ether,  thns  :— 3Zn&ti  +  2BEtiOi  -  3ZnEtgOi 
+  SBEIi.  Its  sMlaouIar  weight  ia  M,  and  one  Utra 
sf  the  vapour  waigha  49  eriths.  Tbe  liqoid  h>«  a 
ipeeifio  gravity  of  -7,  and  boils  at  S5''C. 

Like  the  methida  it  oombinee  with  ammonia. 
Forming  ammonia  borio  ethide,  which  ia  deeomposad 
'  I  the  same  way  by  aoids,  leaving  borio  eUiide, 
ms  ;-BEtiNH,  -t-  HCl  =  BEti  +  NH,C1. 

Like  the  methide  it  hums  epoatauaonsly  in  the 
itmoephere  with  a  green  Bame.  When  heated  to 
lOO'C.  with  HCl  the  ohlorinB  Ukei  the  place  of  one 
a',  etkyl,  which  UDil«s  with  the  bydregen  of 
-■'     '-       '  ■'      ■■     ■■— RRi.  -I- 


:hs  acid,  forming  etbylio  hydridt, . .,    . 

iiCl  =  EtH  +  BEtiCi. 

Oxygen  converts  boric  ethide  into  borie  Unoxy- 

^thide.  a  Colourless  liuuid    thus  — BEt^    +    O*  — 
OBOAlfO    SIMOON.    OBOAHTO    BOHOW.  i  BEtA,  which  b^a  at  IIU"" 

OBOAHO  MffiTAIiE.10  COUFOUNDS.  I  Borie  binoiyethide  ia  decomposed  when  distilled, 
[Ui74.]— Silicon,  like  carbon,  is  a  tetrad  els-  '  and  water  oonverta  it  into  ethylic  alcohol  and  bwie 
aant,  and  bean  a  causiderabls  resemblance  to  car-  «thodibydrate,  a  white  oomponnd  having  a  very 
ban  in  its  chemical  behaviour,  and  in  the  oom-  '  sweet  taeta—BEtaOi  +  20Hi  >-  2EtH0  +  BEtHOi- 
Iilsiil^  of  the  componndi  which  it  forms.  Like  oar-  -  l^*"  organometallia  bodies  oontain  a  metal  whiah 
lon,_it  can  be  obtained  in  three  allotiDpie  forms.  is  mther  ihractly  or  indirectly  united  to  an  organie 


N  allotiDpio     

SiHi  corresponds  lo  CH^  (methylie  hydride),  and 

' magneeio  silieide  by 

II  ■■     ""'       ""  "' 

flwodTug  lo""cCI.[CBr<.~and'cr<. 
SiOjcorrespt    '   '"  "'^    "" 

Silico-formio 
nCOHO  farm' 


acid,    HSiO 


Biiiean  chlcroForm. 

S'jClg.  SiiBrg,  and  Si-lg  eorreipond  with  similar 
ctrhon  compounds. 

And  SiHCli  silicic  chloroform  and  SiHI]  oorre- 
npond  with  CifCIi  chloroform. 

Silicic  oxalic  aud  (SiOHO)|  eorteapMids  with 
{COHO)i  oxalic  aoid. 

By  the  action  of  lino  methide  on  silicic  chloride, 
a',  a  lampecator*  of  aboat  150°  C.,  silicio  methide  ii 
obtained  thus  :-2ZnHe,  -t-  8iCl,  "  2ZnCli  4- 
iiMt^.  It  boils  at  31°  C.  Its  moleeular  wvght  ia 
ti4'5,  and  one  litre   of   the   vapour   weighs   44  25 


radioal.     For  initance,  in  a;    _      ...   _. 

ilireoUy  united  wi^  the  carbon  of  the  radjeal,  tbos  i 


"J.  T. 


'   with  n 


ill  wheel— watch  wheels  I  specially  refer 
9T  attached  to  an  arbour  with  pinion  or  not, 
itored  (0  its  original  brilliant  polish  t^ 
i  Mt  farth  by  our  oontribntor,  though 
r  of  maaipnlating  is  not  sufficiently  set 
lasd  ai  follows  :  For  instance,  a  duplex 


A  monad  metallio  element,  anoh  as  sodinm,  onitee 

ith  one  atom  of  a  radical,  e«y  ethyl,  thus  :  NaEt. 

A  died  combion  with  two,  thna  :  ZnEtt. 

A  triad  with  three,  tfani :  B  Eli. 

A  tetrad  with  four,  thus  :  Pb  £t,. 

L  pentad  with  lira,  thna  :  As£t,Cl. 

TEu)  organomatallio  oompoandi  may  be  formed  by 

.krioDS  methods,  viz. :  By  the  diaplaoemeni  of  una 

Silicie  ethida,  SiEli,  ia  prepared  by  acting  on  nietal  by  a  more  positive  oae,  aa  mercury  by  lino, 
^.Cl,  by  lino  ethide,  thus  :-2ZnEt,  -f  SiCN  -  tbna  ;  HgAyi  +  Za^ZuAyi  +  Hg  ;  I9  tlu  action  of  a 
'iZnClt  +  8iEti.  It  boils  at  153°  C.  Its  moleonlar  lialmd  compound  of  a  metal  00  an  organic  OOmpannd 
'veight  U  144-5,  and  one  litre  of  the  vapour  weighs  '  of  another  meUl,  thna:  2ZnEtt+SaCU-9nEtt+ 
7J  25  eriths.  Chlorine  can  be  Bubstituted  foe  oncer  -ZnCli|  by  the  action  of  a  haloid  compaand  of  a 
ive  atoms  of  hTdrogen,  prodnoiag  lilioonylio  lulical  00  a  metal,  oran  alloy  with  K  or  Na,  thus  t 
'Uoride,   SiElAH^Cl   and    SlEliC:B,CI,,    which  , '^Etl-fZci^-Znl- -<- ZnEt,,   and   2MeI -t- SnNa,- 


odaoee    disilicio     oxyethide 


:EtI  -f  Zni  - 
iMe,  +  2NaI. 

„      ,    . __, Zine  methide,  ZnUt^  i*  obtained  by  inalinf  mi 

<^iEls)iO.  \  methyl  iodide  with  lumdant  granulated  tins  ut  a 

Silic  propionio  aoid,  C|Hv9iOHO,  oan  be  obtained  ,  Elaai  tube,  and  heating  to  a  temperatnre  of  betwMn 
V7  the  following  series  at  actions— rii.,  ZnElj  -t-  150°C.  and  160°C.,  (iUthemethyl  iodide dkappeaia. 
L'HiCIElO,  "  2SiBt40i.  and  SiEl40,  +  SCHsCOCl  ^ITheu  the  capillary  extremity  of  the  tab*  ii  broken 
-  3CHBCOEtO  -I-  SiEtCIi,  and  BiEtCl]  -<■  20Hi  -  I  tlie  methyl  eaoapas  as  a  gai,  and  the  Uqnid  sine 
EtSiOHO  +  3HC1.  :  methide  may  be  obtained  by  distillation  In  an  atmo- 

The  following  are  aome  of  the  other  silioan  com-  1  Ji^htre  of  hydrogen. 
ponnda  that  have  bean  preured — via.,silieic  methyl-        Zinc  methide  ia  a  trantparvnt  oolonrless  volatile 
nta,SiMe40t;  silide  diohlarethide,  SiEtjCI,;  siUdc  "  "'     """        -'--  ■         '  ■■  "   " -■ 


nW,  SlMeiOiEliO,;  lilieie  triethetbyUte,  SlEtiO; 


.      .. , SiBtiOi:  and. 

ailiconylic    aleahol,    ffiEtiC(HeH)HO,    boiling    at    and  in  oo 
VXr  C,  129°,  144°.  145°,  IST,  154",  ISC',  IGT,  and  I  spontaneo 


Tbaapeeifii  _ 
vwonr  is  8'3.    The  odour  of  tail  liquid  is  unba«r> 
vble.    Itbi>il«aboDt5S°C.,andiidiBsolTadbyetlur. 


lived  by  ether, 
with  puM  axnn  ii  bums  expMiivnly, 
it  with  tbe  afmoepbere  it   takes  In 
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■ineoxids.    It  u  dccompMed  bj  cblorias,  oirgen, 

Zino  ethide,  Zii£l;,  is  ablftinad  by  he&iinfc  to  ft 
t«mpenituTS  of  abont  130'C.  «tbjl  iodide  with  granu- 
lated line  in  a  i>»led  tabs  for  about  Gfteeu  or  six- 
teen bonrii,  and  the  liquid  is  obtsiin^d  in  the  pnme 
Wkf  aa  in  the  eaaa  of  zinc  mrtbids — lii.,  b;  diatilla- 
lion  in  aa  ntmo-pbere  of  bjdrogen. 

Zinc  ethide  la  a  tranaparrat  calonrlfes  lirjaid.  Its 
niol«nlar  vciebt  is  123,  and  one  litra  of  Ilia  laponr 
iieiRhB  Gl-i  crilli-.  The  ppcclBr  (truTity  of  the  liquid 
is  about  1  '2,  and  it  faoils  at  118°  C. 

Its  odouT  is  not  so  d  if  agreeable  aa  that  at  the 
msthida.  It  tskos  fire  spoutaneouily  in  contsct  with 
Oinen.  bamiiir  with  a  bine  Same,  forming  sine 
oiide,  but  the  action  is  not  so  liolenl  as  in  the  oaie 
of  tbs  mcthide.  Wben  the  oiirlation  takci  place 
slowly  line  etbjlate  in  formed-  The  haloEenB  decom- 
poie  it  with  the  formation  of  n  iIdb  and  etbjl  eom- 
ponsd  with  the  halogen,  thus :— ZnEti  +  21]  = 
2Ea  ■*■  Znf]. 

Watfr  alxo  dpeompoies  It  tlras !— ZnEt-  +  30Hj 
-  ZnHOt  +  2EtH. 

It  ii  diHoUed  byether.  It  takes  op  ont-  er  two 
atoms  of  oiygan,  thun  ;— ZnEt,  +  0  =  ZtiKtsO  and 
ZnEtiO  -»■  O  "  ZnlJiOt.  With  atannie  (chloride  it 
forma  atannio  ethjde,  thuB:-SnCLi  -^  SZnEtj  - 
SnEt.  +  SZnClfr 

With  tilioio  chloride  it  farmB  silieio  ethide.  thus  : 
— SnCI,  -I-  2ZnEt.  -  SiBt4  +    2ZnGla      It  forms  a 


SnKl-  =  SZilCI,  +  2PEts. 


-ZnEt, 


2NHj 


le  '  looM '  piston  and  piston-rod  in  poaition 
3  etFeotiTe  or  In-atroke  of  the  working 
,ch  latter  ia  conn<3cted  by  ptston-roil  to  the 
andly,  to  an  improrad  oombinstion  and 
ut  of  (bafts  and  gesrini  for  transmittiiiB 
n  from  the  ■      ■  ...    ~. 


a  of  vnit,. 


other  Ras  motor  enRins.  Tt 
is  tiprr  or  wedve-sbaped  a 
inclined  plane  in  the  direct! 
cylinder  \i  open  at  "     ' 


in  inclined  piece  niaunted  npi:- 
the  crank  ahattaftbeeuBiufl.  '. 
ind  rod  are  to  be  released  tiie  i 
ixa  roiaed  by  a  ca 


.       .  ..    .         ,nd  lifting  the  said 

,nd  incline  clear  o[  the  aliriing  block  above 
refcrri'd  to.  Motion  front  tho  crank  shaft  ia  trans- 
mittcd  by  near  to  a  aecond  shnft,  on  which  ia  tho 
fly  or  balhnca-wbeel  and  driTinir  pnllay.  This 
arraneemont  adoiita  of  an  iucreaaed  apeed,  by 
reason  of  differcncfl  of  diameter  of  the  Rear  wheels, 
beiuR  inipnrted  to  the  aecond  or  driTing  shuft  of  the 


tube  forma  the  rsBeryoir.     Both  tubes  ( _„ 

through  a  suitable  channel  in  the  caso.  Thepaddls 
tnma  around  its  aile.  and  nearly  c1o9r*  tha  ebna^ 
Theaaid  paddle  has  two  opening  i  ^  tbeae  0l<nli(s 
are  covered  above  by  a  valre.  and  I"  'Oir  by  anothv 
valve.  The  Grat  valve  ia  hold  opfii  bi  a  apriDC  aad 
pressed  against  its  seal,  Wbeu  lii.'  cCDiidnlTsk 
open  the  mixed  sas  entera  the  donjo,  a  TalTainOi 


..       ,  ...   ThetollowiuL      . 

la  aaid  valve  stronely  asaiust   its  soal,  tha  fadw 

oaea  the  channel,  and  is  moved  by  Iha  pnaoara  if 

ud  in  the  tube  ia  prodnced  the  second  Tain  ii 
ased  by  the  atmaspherie  presaare.  and  the  paU* 
itnrBB  to  its  first  pqaition."  The  other  datdi  rf 
lis  invention  are  simply  modiaontiooi  of  thMi 
deaoribod  previonaly  ia  Iv'o.  SUt  tl^a),  and  th«  n- 
marks  made  on  that  invention  apply   with  ajaal 

obrious  and  heavy  disadvantaRea. 
fo.  1170  (;87r),  C.  Liofocd,  Abbey  Iron^  Werio, 


gas  »arp  0 


itin^  with  the  cylinder,  and 
,  having  a  serius  of  incline 
■ondnctors '  for  supplyiuR 

J,«j;»,.    4W»    ..,.-.    «L.  f«..K., 


a,  and  for  explodiDR  the  same,  the  incli ... 

formed  aroncd  the  periphery  of  the  disc,  on  which  is 
tho  ordinanr  cover,  the  bttcr  beioR  held  in  position 

'  2EtH  +   Zn  by  means  of  a  crank  and  lever,  or  mislit.  or  sprinR, 
an  eccentric  huid  lever  being  employed  for  raiaUg 

elhide  and  ethylio  oia]st«  are  heated,  the  Isver,  so  as  io  liberals  the  valva  oorar.  when 

Bou  waicr   added,  ethylio    diethoialatn  ii    formed,  rennisita   to  ramove    the    lattic,    tha  neoeaaity  of 

thni;— ZsEt]  +(COEtO)3-f  20Hg  =  CEtiOCOHO  adjnatiuR  and  nadjoeti or  screws  being  obviated— 

+  EtHO  +  ZnHC^  the.  supply  of  gas  to  the  entwine  bcinR  recnlated  by 

It  forma  with  nilric  oxide  lina  dinitro-ethylate.  Rovcmor,  ss  ordinary."    The  foreiolnR  daeription 

tbns:    ZnEtj    -f     2NiOj  =  (NjOEtl.ZnO".     With  applieaeicluaiTelj  to  improvements  on  the  Wenhaiu 

chloretberandethylcblorrtberit  form*  aino  chloride,  or  two-piaton  Mmoaphcnc  enRioe,  and  esrai  weU 

with  athylonhlorether  and  distbyUled  etbylie  ctVer.  ra'cula^  to  effect  thu  parposes  tor  which  they  are 

thna  J  2(CH,Cn-0    -h  ZuEt,   =   2IC-H.lRtC.O  ■*■  ae"8n6d. 

ZnCI,  and  2(CH.)jElC10  -t-  ZnEt;  =  2  CC,H,Et)-0  No.  1063  (1S77).  W.  E.  Lake.  "  Improvomente  in 

+  ZnCl,.  Gas  Motor  Engines "    communicated    by    Joseph 

Meronry  ethide  HgEt,  may  he  obtained  by  tha  Wertheim,  of    Bornheim.    Frank  fort- on- the- Main. 

Mtiouof  mercnrlc  ohloride,  HrCI..  on  line  rthide,    Gecma-"  - -ti--"- ™i-t..  t . 1. 

thus  I  ZnEt,  +  HgCli  =  HgEI.  +  ZnClj,  or  by  the  ^°«_f^ 

action  of  sine  ethide  on  mermrio  othiodide,   thn' 

ZnEtt  -^  2HgEtI  -  Znl,  +  SHgEt;.     The  mercurii 

ethiodido  is   obtained    by  the  action  of  sunlight  oi 

rthylio    iodide  and  marcnry,  tbns :  EtI  -t-    Hg   =  ^I^^Yn  a 'ala^Ung  or"iocrined  ^aitionrrdT>"^"i' 

■"?,'               ,,.,                       ,       ,           ,                  ■  them  vertically,  and  thus  give  tho  ninchine  a  hotter 

Mercury    ethido     is    a    colonrlo-a,    traneparent,  appe»rance,  and  make  it  more  oomp.ict  and  con 
baivy,  inDnmmntjU  Iwnid.    Its  moleenlar  wpigbt  is  n[put  tb.in  heretofore.    (2,1  Instead  o(  tho  forr_,. 
2ia,  and  one  litre  of  the  vapour  weiRbs  129  crilha,  paddle-wheel  nsed  aa  a  power  reodvpr,  I  apply  in 
It  boils  at  160  C.     TbehaloRene  and  acids  nanse  it  this  new  machine  a  one  simple  o.'nillnting  inddle. 
s  ethyl,  thns :  HgElj  +  HCl  (3.)  Thepoweristranamltted  totbcfli-whpelthronRh 


Q  further 


apecificatio: 


r  improved  n 


to   lose  one-half  of 
-  HbEICI  +  Ein, 
Tha  followinR  aro  aome  of  the 


iodi'lo     LiHaEtj,     lit  hie- 


K'lV 


meUllic 


ines."— "  ■Riia  in 
ectod  with  gas  el 


ia.  firstly. 


atmospheric  Rni.  enginDd.  I  use  a  cylinder  wken 
are  tiro  pistana  connected  tORi^tber  by  suttaUe  rat 
lu  tho  contro  o(  the  crlindei 

for  tho  admission  of  «r  ;  iu -, „  -, —  _ 

crank  with  a  opnnectiuR-rod  o™nect.-d  Io  ona.of.lhl 


anvo 


Ob 


consorafd.    S 


flywheel  and  csma 

he  valves  for  the  ndmLjiiian  and  edi 
aaes,  the  object  baiog  to  obtaii 
lortLon  to  the  quBotity  of  g 
ylinder  ia  closed  at  both  ends,  but  has  a  largei 
ng  in  the  cintte-  At  the  elusud  end  of  the  ~~' 
Siavalvcfoc  theeaeapeoE  the  naconauaon  M 
^bis  ia  aimply  two  aingla-aatiog  eyliudera  WM 
ippoaite  each  other ;  the  only  nonlty  about  it  Ml 
ilacing  the  crank  in  the  oentre,  the  vrhola  axnaj 
lent  forminir  a  doablo-aotinr  eiploaiv*  eon 
qnivalent  in  its  action  ao'l  res<uBs  to  the  Hagaal 
.^□oir  engines,  with  the  oddeddis&I  vantage  Ualk 
rlinder;  and  two  pistons  are  employed  to  do  I 
(ork  which  can  be  doD<!  better  in  one.  as  weD  aa 
loableaot  of  vnlvea  and  theirc    .      .. 

1  improved  ayatom  of  bellows  piiton  fordiai 
id  expelling  the  charRC.   This."  ••-■-- 
manner:    In    BiUj;lo-actin;; 
(ngmca  where  an  eiplOB"     "'    "  ■"" 


use  another  mneh  si 


ipler 


instruetion.  (o 


etbide  MgEt",  lincio  methidu  ZuMn, 

ZnEt,,  lineic  amylide  ZnAy.,  lincic  ethylale  CnEto,,    ', 

HrHcI,  mercuric  niethchloride  HgMeTl,  mercuric  ', 
ethide  HgEI,,  mcrenrio  cthio-iida  HgEtl,  mer-  , 
curio  ethcblorido  HgEtCl,  mercuric  ethnitrnte  , 
HgEKNO,),  raerourio  amylido  HrAt,,  murcuric  i 
amychloride  UgAyCI,  mcrcnrio  amyiodide  HrAyI 
telluric  metbida  IVMe;  -.      ^    .. 

trimethvl 


tnmethyl  a 
ethyl   phop; 


s  melhido   S:iE%, 


a  water  jacket,  and  provided  with  a  cooling 
sel.  <n.|  The  sUdo-vnlvo  has  improvements 
ivring  n  more  favourable  distribution  of  air  and 
I  at  the  igniting  point  of  the  domo-  (7.)  The  eon- 
nclion  of  the  disc  movinR  the  slide-valve  is  so 
diSedlhatthe  workiuKmaybonoiaeless-C  9.)  Tho 
liter  is  modified,  especially  in  the  parts  for  feer^ 
llheai        '"  '  "■ 


);rher,-RnU 


.  phofphino  PEij,  methyl  phosphine  PMiH-,  new  on 
dimethyl  pho-phine  PMeiH,  ethjl  phoepbine  PEtH-,  it»  end 
diethyl  phosphine  PEljH,  trimethvl  nho'pbiuo  watei-- 
PMcj,  trimothyl  atibinn  SbMoj,  tnetbyl  Btibino  "  ="" 
SbEtj,  triiiuijl  atibine  SbAvj,  triethyl  biamnthinn 
BiEt,,  cuodylio  chloride  ASMciCl.  al'mnii:  mcthide 
SkMc,,  stannic  indodrimethide  SnM<~T>,  ataiitiic 
iodotrimetbide  SnM,<jT,  faypostannio  ctbiib  Sn-EIn, 
stannic  etbidc  SnEu,  sliinDtc  diethodimolhide  SnEt-. 
Me-,  atannic  etbciii chloride  SnRt-GI-,  stannic  etliali- 
odida  SnKl',!;,  Ptannic  tricthobromide  SuEtjUr,  <Via- 
'-■  '-  iodo-dicthido  SnnE  til,  atannic  phenyl  I  ri  ethide 
,.      _.___._   _u.   ojthjldicblr     '     ■' 


fitted  at  it( 


-thee 


*-  *'""'r.^oi'r''ofthi^ 
indncal  tube,  fitted  at 
it  the  spouting  of  the 
le  the  siphon-like  tube 
it  with  a  paddle-wheel 
i  of  the  siphoD  supports 


IB  whole  apparatus  i 
Air  and  Rns  miitud  in  the  proper  pro[xirtion  enter 
Ihe  explosion  dome ;  this  eutraoce  is  retpUated  by 
the  si  ilia  vat  ve-  This  mixture  is  ignited,  explodes, 
md  forces  tho  liqnid  dowaw.trds  through  tho  paddle- 
wheel  on  the  other  part  of  the  siphoa  and  its 
reservoir.      The    ri)  rira    o[  tha  water   is  taken 

...        .-.  • up    by    the    paddle-wheel,     and     transmitted    to 

distanuic  othodiiodide  SnEt)Ij,  plumbic  othido  PbEti,  the  main  shaft.  In  oon  part  of  tho  siphon  the  liqnid 
plumbio  chloriri ethide  PbEijCI,  ethyl  pbo.iphotio  is  cnrrieil  away  by  the  eiploiion.  My  this  notion. 
iodide  PEtHjI,  diethyl  phosphorio  xiuciR  iodide  and  the  followinR  contraction  of  the  combustion,  a 
PEtsH(Znl)I,  triethyl  phoaphorio  iodide  PEljHI,  vaconm  is  prodnced.  This  vacuum  causes  tho 
tetrethylariienic  chloride   AsEtjCi,  triethyl   arsenic    water  contained  in  the  reservoir  to  flow  back  ' 


SnFhEl,, 


dicfaloride  A^EisCIs,  dimEthyl' nracnio   tricblorido   thi 
AsMfsCli,   methyl   araenic   tetrnchlorido  AsMtCli      ' 
tetnltbyl  antimonic  hydntte   ShEt^RO,  antimoui 
Iriethoiida  SbBlJIt,  ie.  Hngti  Clemanti. 


if  the  returi 


.    Thecombu 


luid  above  tha  level  of  the  watei 


GAB  BNaiHEB. 

(Co nftnMirfjroin  i>age  310.] 

[lUrS-l-No.  m9(IB;7),  Kichard  Hnllewell,  Black. 

burn.  "  Improveuicuts  in  (ias  Motor  Engines,  anij 

in  the  Valves  of  such  Engines."—"  This  invention 

relatestothatclasaofengiuBsin  which  thareare  two    ,, „ , 

pistons  and  piulou  rods  working  in  connectLon  with    Instead  of  tho  paddk-wbeel  used  in    tbe  toi 
one  oylinder,  and  the  invention  csmpriaeB— firstly,  an   enpne,  I  now  only  employ  01 
"™~~*' 1 — *-»  momentwiljboldiBrotaiii.   reoaiTing  and  traiisnutlug 


expelled.  Tho  rnpidlj--returijin,-  liqnid,  by  meana  of 
pecaliar  mechanism,  drives  the  piddle-wheel.  Tha 
action  above  described  also  tnkes  place  in  my  new 
engine.  The  two  tubea  of  the  siphon  are  placed 
vertically  and  parallel  upon  the  case^containing  the 
oscillating  paddle.  One  of  tha  tubai  reprasants  the 
reservoir,  and  the  other  support  tha  explosion  dome- 
This  arrangement  is  designed  to  give  tha  machine 
stability,  ftud  to  make  it  more  compondioos. 


ant  lh< 


impTDTed  appantns  Io 


,- ,  ,    ^.  ...,  greater  power  "■"TlTn*^' 

aaid  ongino."  I  ,x<o  afr-iJ  it  would  be  UTS^ir*! 
for  tke  indiam),!...!-  when  iu  coulacl  with  t**^  •*, 
and  heat  of  the  r-vliminr  of  ii  gas  engine.  •"  •um'^ 
certainly  the  atu-kiuasa  of  in Jiarabbrr  vnl<=*  ,^1* 
unvoloanised.  iv  ^fu  acted  on  by  animal  oil.  ^^  asiK 
give  Rrealerp&>^.ji-to  tho  engine.    " Bevao^^^WBiJ" 

actuaUu  '*S«*£ 
orkigf  w*  ,^^.aa> 


power,   Uf<»  th« 


laoa  oorragations  .    ... 

■o  that  by  the  pressnra  oE  a    niltt 


.    For  work 
cintoh.    TIl._ 

ily  ti^Bt  taloe' 
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■fonsald  facei  nro  preusd  ods  into  tbo 
bs  motion  Tn«j  bo  friTOD  out  hj  fait  uid 
FJfl.  vith  niitahlfl  trcmrr^  whmla/' 
*»  nsrn,  p.  a.  BsHI,  Proteiaor  of  Chp. 
tulhnni,  HtddlcKi.  "  ImprcifrnieatB  in 
r  iMotiTBl  Power."— Thin  inreution  TolateB 

iplojineiit  of  eirbonio  oiiile  ■od  hjdroupn 
ates  foTitom.  Bod  it  coniiiU-firatl;,  is 
I  earbonic  Bcid  into  cirbonio  oride  hy 
ha  MimB  thronith  OTerhcated  ch«roo»l, 
ir  »imil»r  docompoiinir  axenti,  thi  mwf 
itsiied,  ftnd  the  derom position  effpctei!, 
ily-nrnmaed  ipt»ni.tns  or  In  iDob  im 
I  u  in  capniite  of  inrpoTting  the  deaire  l 
preBsnre,    and  in  emplojtnR  as  a  moIiTi' 


Lcid  originally  pniployfd.  Seoondly,  reP*"l,T'ri.* 
n  at  a  preMoro  of  about  lOOlb.  to  ."atoBM  tbo 
,  thronBh  or  owr  bpated  charcoal.  ; '"cnum  thoB 
similnr  deroniposinR  aKcnln.  bo  t-. 


BEFLIES  TO  QUERIES. 


...,   CvrrapoiubiUt  ar«  rr. 

>, .0  m«K(*aii,  in  aaektiutante, 

d  munbtr  ef  Mm  ftury  OMktd, 

] — Compound  t.  OTdinftrr  Condenalne 

Enginoa.— "  J.  it.  C."  writes  i  "  If  I  wora  to  aaj 
that  t'AB  practical  eUcet  of  firing  off  a  cannon  wa- 
lie)  to  produce  a  Tariinm  (!)  in  tba  powdsr  chamber, 
becante  tbo  (rases  rurhiaR  oat  of  the  mnule  tend  1 1 
draw  eTerrthiDK  iavidn  the  caoDoa  with  tbem,  I 
wonder  whether  yonr  reailen  would  langb.''  ~l 
BDPPote  "J.  B.C."  will  be  inrpriied  to  hear  that 
inca  a  itatement  would  ba  correct,  aad  that  tbi- 
lily  di 


»iD(r; — "  Wotmit  that  onr  eiporianoe  upon  tliB 
it  will  be  taken  to  be  of  mnre  valat  tb»n  that 
y  {pntlcman  ipaikinir  onlj  from  a  few  descrip- 
Ji'itoncoi  in  our  rery  brief  '  Notot  on  Stop- 
.'  "  te.,  I  am  compelled  to  retfard  aach  as 
lio.  The  qnaiT,  as  addreood  to  me  by  "A 
I-  i!  the  Art."  was  replied  to  Ea  a  pnctioal 
j'l,  belisTinn  Ibat  my  reraarki  were  to  Uia 
i-ireqnired  by  the  querist.  The  "Company'a" 
.1  page  207  doaa  not  disproTO  one  word  of  my 

t»  the  qaer^.     I  thor'-   "--  '"" "  • — 

iroftered    kiadness  i 


Company  "  .„ 
in  offurinit  to  >end  Iba 
;iou,   but  !    ,     - 


1  (of  o 


to  bocome  acqauoted  with  tbe  alidine- 
thongh  minat  illojitratioD.   "  Stewart 
"  A  Ijaa  of  engraring  it  worth  pigei  of 
I   deeoription    of  macMaary,"  — 


tn.  nnd  the  bnat  E^nrrated  mny  be  em. 
btfr  for  maintainintr  tlie  Iprnpemtare  of  tho 
■ni  np[>aratns  or  for  other  besting  pur- 


hypotboticnl  mnnoT 


a  the 


introiluced  tbo  firii 
■t  disc. 


1  the  SF< 


itity  of  ai 


...usnally  e 


'the'hftnd.  " 


r  I  the  c 


■  or  h 


for  which  ha  thrnet  it  fo 
bowevcr.  for  me  to  say  that  ir  I 
ipelluil  m^ittert  from  retaraine  < 
Lttc»  nra  prereated  From  returnir 
be  will  obtain  the  sort  q[  Tacan 
.  ^Vhnt  we  term  tho  vacuum  i 
preasQre  reduced  fro: 


::ZiZ 


r  notbinir  of  the  hi 


...c  limit— donu  to  about  :)lb.. 

— i.  What  la  the  diltereiiee  betwivc 

in  of  tSlb.  by  condenuktloa  and  n  limilar 
□m  STlb,  to  ISib.  b;  any  other  proresa  p 

uD«.  , ....rntions  only  differ  m  distance  from  thi- 

I  nnint  of  vacanm,  bat  am  e«|iontially  alike  in  retult. 
i«lpy.  ,  Mv  letter  fraTo  "  A.  1).  C."  (I  beg  pardon-I  mPOT, 
""  ' .  I  "  J.  B.  C")  no  reaeoD  for  argniacr  ai  tliouib  1 

._, -    ,    -.     believed  in  a  pressure  which  cotld  act  in  one  dime 

th  the  details  of  tho  Otto  Silent  0\.~  tio-a  only ;  oDd,  farther,  t  am  not  surprised  to  be 
.nd  are — Flnt.  A  method  suppIyinK  am^  told  that  presinra  forvard  is  about  thu  same  ai. 
ho  combastibl*  charee  of  a  Ras  motor  backward.  1  am,  howerer,  Borprised  to  find  aoj 
'    lo  ssy,  matlna  the  (treateat  pnrt  a!  '  reiidiT    who    cotild     diduce    »nch    tboiiahts    f  i 


of  th-  this  rfduol 
acompOBii.  It  la  vfT\  '  rrdnrtion  ( 
:□  theory,  bnt  utterij  ubb'-  ]  Tho  two  oi 

Croflslpy 


V.    and  W. 
1    Motor    K  ... 
ezdniriTely  Tplatps  to  improyt 


M\Kf  Ponxiit  of  nnifomily  miipd  cc 


ind  ip 


t  tbeg 


>    of  II 


PTOJirled  from  a  BO,Ta-  '  f' 


ird  with  ivjmbnslihip  ehnr(te  in  a 


rerefprrcdlo.  ^..n-....  >..,  „„„■,  yv,i-  .ui- 

.  loiignarrow  psasugeprojectinicentrolly  I  r-iNOTOX. 
MMly  of  tliB  cylinder,  mi  h<  to  (ftect  thn  >     JXXao  1- 

-'"--  "-"-   compo*iu(  '■ 

II'  cbamliei 


iy  Mter.  My  point  alnnds  good— that th» 
of  steam  from  a  little  cylinder  to  a  bin    ' 
s  the  pre'pnro  very  materially ;  that  Ibc 
uch  reduced  limit  loBoa  none  of  itipreriput    ' 

ipondingly  gniued  by  increased  pistozi    arenj  nnd. 
'  mlly.  whaleTcr  prcdsure  ia  lost  between  onn  plnton 
id    tbo  other  in  a  gain  to  the   first  piston,  by    i 
mn:ih  of  its  back  pressure.— lioBKUT  .  i 


>,!«■  PciCTICiL  WiTUHMiKI 

ri'i  J— Whool .  Gutting    HaohlDO.— In    my 

:  nr  the  wheal- cotting  mschise  I  did  not  put 

'  TD  of  the  qoadranta  high  enouith  to  bo  oon- 
II  for  cnttiog  "HattiHh"  wheels.  lam  not 
I  imlpB  for  skew  wh<!elH,  wi  mast  refer 
..  X.  X."  to  one  of  the  many  books  on 
IF  ha  puts  the  compound  ahdes  to  the 
.  ;  »tt,  he  need  not  akaw  hia  cutter.  The 
:  nnBt  be  of  bcBt  cast  ateel,  turned  first  to  be 
"  le  to  shape  of  tooth,  and  then  est 

sr  oF  an  angle  of  about  15'.     If  the 

ii  roaadFd  a  good  deal, .the  strap  will 

Minoat  anywhere  and  anyhow.  For  cutting  a 
I    It.  6ia.  m  diameter,  the  oiitter-aboft  oanht 

iiiraa  by  a.  train  of  wheela,  and  only  runniiur 
1.-X.X. 

"  rl.] — ABropfaone.— Air.  0-.  Daahwood  siyahe 
L  ilescriplion  of  Iha  aerophone  in  the  Timet  of 

'.I  April,  and  he  aslca  your  readera  for  a  d*. 
iioi  with  diaphragms.  Up  till  this  week's 
..  r  (June  7)  no  one  boa  replied.  I  sfaoQld  have 
~'.>TriKd  if  they  bod,  for  I  beliaTo  the  aei«- 
'  rime  to  life  somewhat  In  this  way.  Writera 
i-^itional  paragraphs  For  the  newspapers  baro 
t:<:kinif  of  tho  capabilities  of  the  phonograph. 
'.   i'e  suggested  the  poaaibility  of  making  an 


V  lonir  it   stops,     Travelliiw 


i    thq 


Miilher 


eal  fori 


rellons  i 


dete  arlmliture  of  the  B 


I  Bbonld 


t  the  ftronicbaree  !  third,  in     ...        .  .. 

f-tirg  the  clone  contact  between  the  slide 
ire  on  wbieb  it  work'  by  oieann  of  the 
:p>^nrB  of  the  charge  in  the  cylinder,  ao 

;»iinirpd.  Fourth,  in  a  i^asmotor  engine 
1  coinprensed  combUKlihle  nhiirgn  in  the 
kiniUpd  by  means  of  an  igniting  flimo  in 
rchainbcriD  the  fVvle,  proridinir  a  channel 
from  the  kidi'  of  such  envily  nnireab  ibc 
irttownrils  the  latter,  in  onW  to  permit 
ms  prvasure  in  tho  cylinder  to  bp> 
'A   lo    tho    cnvity    without    Forcing   the 


I  ga*  » 


™Un  1' 


arranging     ,„r  the 
thit'tbo'  roile"^;    ih^n  tw 


1  atling  c 

■  to  Iho    BOf.;! 

it,  «itLer  Kt  as  to  tnce  tuo  cam  or  w  ua  to 
I_  te  oni>  *i<Ip  thereof.  Sixth,  in  a  gas 
liKwlBhlishinr  a  commnni  cation  between 
er  el  Ibr  nylicdnr,  and  an  enclosed  space 
irk  of  t'le  valve,  so  that  Uie  gaseous 
so  the  Former  may  be  transmitted  to 
ef  tlie  tatter.  Seventh,  in  a  gaa  motor 
lutmi'tiiig  the  face  ou  nhich  the  slide 
wttefrciui  the  cylinder,  and  with  a  piston. 
w'iin  Gttiog  a  hole  in  the  cvlinder,  an 
r^'fons  preFfuro  in  the  cylinder  will 
■lul  ImiSC  face  against  tbo  slide. 


"Wiphono. — We  have  recoiypd  n  nnmber 
"he;  ns  to  recommend  onn  of  tlie  many 
^iwonbone  advettiied  in  onr  paprs.  It  is 
W  Itla  to  recommpEd  the  goods  of  one 
"•.nrfferenop  to  those  of  another,  but  we 
'  "ilhnr  to  notice  any  nOTcltiea  which  mav 
^oFm^tion.  Mr.  W.  J.  Uncncti-rbas 
■  JW  of  Ilia  microiihonea,  in  which  tho 
wU-fOB'.aiii'd.  a  curb.in  pinto  bning  sepa- 
_■.'.'"*  'l"**  ^^  I*  P"^  "f  blotlinK-pappr 
»llii  the  eicilina  li^ni.!.  A  jwneil  of 
"'"  a  cavity  in  the  plain,  atid  n<rlinrs 
K 'srboD  Ucck  attached  to  the  tnp  of  a 
■^tnmnertfd  to  the  pinto,     Th"  wholi 


»,l-aofa  Bedatead  (U.a,).-!  si 
<nd  John  Ilrawnj.ihn  to  write  tosome 
nianuFictarer  for  a  cntalo^uo,  where  he  will  sec  ' 
two  or  thrw  designs  of  the  sofa  bedstead.  They  arc 
lenerally  aboat  lift,  long  by  2ft.  wide,  and  I  believe  ' 
they  are  to  be  had  complete  for  about  GJB.,  with 

rnjBTll,]- Ainorioan    Organ.- Ai    I  have    just 
ofli-ctedaa  ult(>m1ion  ot  mv  barmoaium  keyboard,  '  , 
I    can   Btroniily   supiiort    tlii;    recommendation    o(  I 
"  <>rfnnon  "  to  cut  tlia  kevlmard  instead  of  removing  '  ' 
nud  altering  the  pina.     The  former  is  by  far  thn 
lasier  and  heller  way.  If  "  Amateur  "  cannot  nfforJ 
the  room  for  a  new  fmme  ([in.  staff  would  do)  to  be 
icrrw<'d  andcr  thi>  old  one,  \p  might  bavo  some  iron    ' 
<:lamps  mndn  itutcad,  nud  screw  them  on.     I  mn'la  ;  ' 
two  now  niid-piccsB,  and  JDimd  them  to  the  rail  by    ' 
tenon  nud  icortiee.     The  chiftinif  of  the  i      '    '       '  ' 


s  BOitrcely  in  tiac.  Perhapa 
Minipoadent, "  Asor,"  will  kindly  let  oiknow 
iiiig  ot  the  aerophone. — EnhAk. 
<1:!.]— Induotlon  Coil. — It  iiuot  adviaablato 
n;i  the  wire  far  a  coil  by  joining  a  great  manf 
iji  piece,  and  the  wire  shoutd  be  all  ot  tho 
-170  mooch  portion  of  the  coil.  What  ia  worth 
i!  aU  ia  worth  doing  well.— F.  Y. 
..<.] — Floater  Omamonts.^"SabtcritiBr" 
i  iry"biuo"  for  keeping  the  ploater  white. 
-,'•  water- Klass  would  do  for  the  oamcn'    * 


s  paper, 


fill  a 


U  " 


3  pny  7^ 


••Kh.1.,.1  l«i,  and  is  fitted  with  bindino 
?*«^re-,.ly  for  nll.ichment  to  tho  lin. 
If'Wirjtnt  i'  'ulislniilinlly  the  aamn  ni 


Ihnn  two  rows  nf  vihrutors,  I  should  bo  very  fflad  of 

Krmission  to  inap«!t  the  construction  of  rarae,  as  I 
ive  an  idi'n  that  the  American  organ  is  open  lo 
coasideraUe  improvemeut.— W.  II.  Gnikiioo. 

[R:;710.1  —  Purifying  KapHtha  (U.Q,.).  — Yon 
rnnnnt  dissolve  guttapercha  with  tba  coal-tar 
naphtha— i.e.,  not  to  be  oF  much  uw.  It  is  the 
.ijiirit  of  naphtha  that  you  require.  Spirit  of  turps 
nill  also  dinsolrc  it.— Tulehi^upe  Tklk. 

[3J7«.}— To  Darken  Basil  Fartmanteau 
(U.Q..).— Give  it  two  or  three  coata  of  oiivo  oil,  put 
en  lightly.-TKLiucui'it  '1'ki.k. 

[»2T5-;.]—AcatlaAQid<U.Q}.-Ibad  not  noticed 
this  qnery.  or  I  should  have  an:.wereil  it  before.  In 
this  countrr  acetic  ncid  is  mndo  by  disliUing  onkand 
Veeeli  wooil  ii,  retorts  simiUir  lo  tboso  used  in  the 
iiannraetara  of  real  gns.  Crude  acetic  acid  is 
iroduced.  toginlhi-r  with  rreo-otu,  wood  tnr,  and 
curbon.  It  is  ni-ntniliHeil  with  liiup,  and  again  with 
soda,  and  Is  Ihi  n  cnlleil  acetate  of  aoda.  This  ii 
r.i*ed  at  a  high  lcm|ii  r.iturctn  destroy  the  impurities 
■Thick  ncuo'iitmny  t>!n  acid,  Thn  ncctato  of  noda  is 
a'lt  placed  lu  a  retort  niiind  with  three  times  its 
weight  oF  sul|iburip  neiil,  nnd  conccntratGd  arotiu 
acid  is  obtainid  on  disttllntion.- J.  HAltma, 

rsSiBS.]- Stopwork-- On  pose  21)7  a  lomowhat 
Iflnglby  reply  to  "A  Jiiver  <rf  the  Art,"  upon  the, 
■'slidinfi'  click  slopivoik.''  by  "Tho  tionipauy  in 
'Comipny,'*  in  aildition  ' 


....       The  jonmal 

1  loakes  some  peculiar  ttatements  at  times, 
I '  1  rival  BOW  in  the  shape  ot  the  £f(!clri«tu». — 


„ ,    of    Grsat    '. 

"Life  of  I,    K,    Braneli"- Paddle 
-    Uiamcter  of  cylinders,  Tliu, ;  stroke,  ]4tt. 

'HSines;  diametMof  cyliuderB,  tjlin, ;  stroke, 
l-'inircylinderBtaeacbset  of  engines. — M.S.  P. 
:''■  J  —  Thre*-(^lindar  Xnglnei.  —  Does 
Imuic"  mean  Brotharbood'i  threo-cylinder 
■,  or  Willan'af  They  are  very  different  in 
.'Tsent.  Thelatter  was  iUnstrated  about  two 
1 1  volumes  back. — J,  M. 
T  I  ]— Chomiaal.— Soma  time  ago  I  bad  for 
■:'  a  mixture  of  sulphatai  of  csloium  and 
...  I  wiabeii,  from  the  iiuanlity  SO3  foun^  to 
I, tie  the  percentage  of  each.     I  consulted  all 

i.a  I  could  God  but  nona  gave  me  the  uecea- 
i.firmalion  for  making  the  oalcnlatiou.  It 
'■■  urred  to  me  tbut,  by  using  algebra,  the 
Ii.'.  might  be  ovoroomo.     The  method  is 


e  to  any  mixture  of  ti 


both  (either  posit 

which  is  eapabla  of  biiog  reiLdil; 
oE  NaCl  in  tiiB  m 


.•  dt'tnil 


ority  o 


rcr  allothei 


><1  oF  il 


lish'ucp 


iiiUuFactur 


s,.r5:; 


ni.itcit.    Lei-r  =  tho  weight  oE 

:m,l  V  -  the  weight  of  KCl ;  then  ^  +  y  =  a  uj, 
wheri^  'cequats  tha  weight  ot  the  iiiiiture  takon  foe 
nui>l^.^i^.  The  weight  of  chloriuu  combined  with  Ha 
will  bu  ',^>i  and  that  oombioed  wl^  n  will  be 
'f'-;  'J.  Theretoro  ^^i  +  ^^'^i;  ■=  b  (3!,  whore  b 
cciuzila  the  weight  of  chlorine  found.  Now,  mottl- 
Plying  (1,1  by  ^  ?  we  got  ^.j.  -  +  ^^j.  V  =  ^.  a. 
(;i.)  And  anbtncting  (2)  from  (3)  ?i|  ,.■  -  ^.|  i  + 

,j^^l?a-b.     :row.  ^;*  =  0'G0CAt7d,  and  ^'J 
i»l)337a  a-b. 


y  =• , 


IWi-^T' 
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AlM 


=  4-0502. 


Briefly,  dirida  the  might  of  chloriBs  Joaai  by 
0*1903170  and  inbtraot  the  qootisnt  from  the  product 
obtaiasd  bj  mnltiiiljiDs  the  weight  Man  for  ualyaii 
by  4-aSOS.  Thu  gxTM  the  wusht  of  KCl  in  the 
miztare.  I  gi*«  an  example  '.—Two  grammes  of 
the  mixed  eUoridM  are  toniid  to  lire  11  gTamine 


-  8-uoa  =  I 


K  4-0509  - 


:  that  is,  B'3124 


0  1308270 
the  weight  of  KCl  i  and  S  - 

the  weight  of  NaCH.     If  tha 

gnantit;  of  ohlanne  in  th?ae  qaaatltiea  of  NaCl  and 
KCl  be  eaJcnlated  it  will  be  found  to  be  just  eqoal 
to  I'l  (rmmnifl.— Edwabd  Jackson. 

[32881.]— Oaa.Holder.— I  presume  "0»"  made 
a  ureat  eiror  in  ausneriagi  this  query,  ai  all 
aoiwsn  to  this  Talnabla  journal  ihould  be  aDthentio, 
and  from  lonnd  praetieal  knowledge.  I  atill  main- 
tain  what  I  aaid  reepectinff  lioo  ga«-bolden,  fcom 
tha  Toiiona  acida.  salte,  and  ammonia  prodaeed  in 
tha  monutactDra  of  coal  gaa.  "Oa"  alao  mnat  bear 
in  mind  there  am  many  qnalitiai  of  iheettia  manu- 
luitaied.  Ai  a  proof  of  the  dnrabilitT  of  this  metal. 
Mr.  Malam,  of  HoU,  fixed  one  of  hii  patent 


:t2Be3.]— Uoifoal  Box.— I  think  "Diacord" 
ll  find  that  by  alightly  increaaini  the  distance 
tneen  the  comb  and  barrel  ha  will  at  least  miti- 
ti,  BTBD  if  he  doea  not  entirely  enre,  the  jar  oom- 
'    *     "Diaeord"  ia  right  in  anppoi' 


The 


aoienon  at  the  IJadderaflBld  Gaaworhi 
holder  was  4ft.  x  2ft.  Thia  holder  to  my  know- 
ledge (haling  bean  apprenticed  to  the  aaid  company) 
waa  in  un  aighteen  yean  withoat  erer  being  re- 
placed.  It  "  An  Amateur"  wishes  to  manufacture 
gai  tor  illuminating  purposes,  balloons,  ke.,  he 
must  go  to  a  littla  eipause  in  procariag  a  brecie 
coDdeDser,  waihing  Tesael,  and  purifier.  Again, 
"Os"  aevBT  informed  "  F.A.  B.J."  how  he  waa  to 
obtain  his  gas  from  the  gaa-holder  with  only  one 
pip^  HacODlddosoby  themeona  of  aT-pipe  pnt 
ID  hie  inlet  tinder  tha  tank  with  two  atop-tapa,  one 
to  abutotf  the  gai  from  tha  gaa-holder  to  the 
hydranlia  main  during  repaira,  and  the  aeoond  one 
to  tbe  main  loading  to  bnmera.  "Oa"  ioforma  na 
•ome  boldera  are  mode  with  ooraa.  Thia  ha  meana 
tba  tank  for  the  gas-holdar  to  work  in.  With  rward 
to  a  larger  pipe  being  attaohed  to  a  amall  one  for  a 
better  supply  of  gaa,  thia  is  wall  known  ooold  not 
ddirer  more  gas  than  the 


d  do  thi.  _  ,.„. 

id  boroora.— P.  E.  Wii 
[.32807.]— Japanning.— Use  Bmnswick  black  o 
black  japan  mada  thia  with  turpentine  j  put  it  oi 
'    "  ■         ■  ,— Telkhcofk  Tku. 

I   Battery.— I  do  not   lito 


[33911.]-Pul 
aoBwer  the  jmrti 
no  personal  acqnuiutauce  wi 
no  special  data  coDcerDing  It 


id  for, 


Bel  be 


tongae,  caused^  most  likely,  by  the  pin  depresi- 
mg- it  too  much.  By  taking  the  comb  a  little  fur- 
ther book  tha  tongue  will  be  sooner  released,  and, 
conieqaautly,  ita  vibration  will  be  leas  violent.  I 
hsrlly  nndtfvtand  what  is  meant  by  "  restoring  the 
original  temper  of  the  comb."  Haa  it  been  in  the 
"     "       does  "IMacord"  anppose  th['  '' 

,,  the  temper  df"  —  '    " 

temper  of  mnuo 

Todi,  A:C.— ii  considerably  taae  bard  than  spring 
ntocl,  and  to  harden  it,  or  alter  it  in  any  way,  would 
bi' to  deteriorate  the  quality  of  toue.  as  well  aa  to 
-}ut  it  very  much  oat  of  tnne.—W.  H,  Davieb. 

[33001.]— Photography.— My  first  camera  had  ■ 
■infle  convex  lens.  I  took  some  good  pictures  with 
it.  I  should  advise  yon  to  get  "  Photographv  Made 
Sasy"  (advertised  on  front  page).  1  learned 
ibrough  its  instructions  four  years  ago.  It  gires 
full  instmctiuna  for  arranging  camera,  ta.,  and 
nixing  solntiona,  and  I  should  also  adrise  you  to 
i[et  a  proper  lens,  as  single  lenses  ore  awkward  to 
locot  with.— To  01*10000. 

133017.]— Tuning  the  Violin.— T  am  obliged  to 
"Fiddler"  and  "  W.  H.  Davies'-tor  their  replies 
U>  my  question.  Prerionsly  to  their  uppearing, 
liowerer,  I  had  evolved  a  test  by  which  I  proied 
irhether  my  violin  vras  in  tune  or  not.  1  found  that, 
if  in  playing  the  minor  scales  upon  nny  two  of  the 
aontiguDOB  strings,  as  tha  scale  of  G  luiuor  on  the 
itrings  Q  and  D,  D  minor  an  those  ol  D  ani  A.  A 
sicor  on  those  of  A  and  E,  ascendlE^-  liud  deacand- 
ing.  stopping  in  the  usual  manner,  the  impression 
tiroducad  on  my  ear  waa  satisfactory  ;  also  on  draw- 
ing my  bow  across  any  two  of  the  open  strings,  ■ 
utiifactory  sonoroaa  harmonic  vibration  of  Sths  i 
was  pcodocsd.  proving  that  the  violin  was  in  tana. 
In  playing  major  scales  1  found  that  the  test  was 
aot  so  satisfactory,  althongh,  after  testing  with  the 
mioor  scales,  the  major  sc^ea  necessarily  confirmed 
my  judgement.  This,  as  I  take  it,  seems  to  prove 
bhe  proposition  that  the  minor  3rd  is   tha   firit 

what  is  termed  the  musical  ear,  or  promote  the  de- 
lelopmeut  of  the  organ  ol  tune,  so  as  to  attain  the 
(Kiwer  of  appreciating  nice  and  subtle  rsriations  of 
musical  tone,  it  wonld  seem  that  the  ceophyto 
ihould  study  principally  in  the  minor  mode.— Ttro, 
[33018.]- BxoavatinK,- To  " EiCivATOR." — 
There  ia  a  misprint  in  my  table  of  contents  on  page 
333.  Tha  oonteat  of  the  Slh  foot  should  be  147,SU5 
:nbio  feet.  Otherwise  the  figures  are  oorreot. — 
H.  E.  H. 

[33027. 1—Vrom  "  Inoog."- Prom  the  aymptoma 
Jeaciibed  by  "A.  8."  and  the  eanse.  I  have  no  hesi- 
ying  that  ha  is  suffering  from  aomo 
:ongestion  io  the  lumbar  region  or  its 
:h  were  weakened  and  irritated  by  the 
ing  on  an  empty  stomach,"  and  thus 
■  of  attraction  tor  the  deposit  of  the 
generally  loosely  stirred  op  in  the  body. 


from  tha  too  tree  evaporation  of  haat  bj  the  diSoiifB 
ttimnlna  of  the  ammonia.  Tha  g«lseminnM  aad 
lupnlin  are  the  "  ooooantrated  ramadiea"  tl  (ha 
liygeian  system  of  medicine,  the  oonaentration  hrfnt 
the  extract  of  tha  mineral  »ltr-1n:H-l  nit,  or  i  S||ali 
blc  principle,  of  tha  plant— like  qoiniaa,  having  bo 
slterative  qnality  than  that  flowing  from  their  aatrin- 
i;enoy  and  stimolation,  and  too  wesk  for  the  work. 
''  A.  S."  on,  however,  give  either  neaamtadtSaa 
a  trioL  The^  might  fail,  but  wotild  produe*  n 
organic  miaohief,  like  many  others.  I  am  gntiftsd 
with  the  oonfidanca  which  makes  him  "  giatetul  tdr 
liny  help  ;"  but  he  must  pardon  me  for  saying  that  I 


.ient 


:e  place,  that  I  Ion.; -.v.Lii  .l:'.'..  I'.vuurujoa 
cnrried  out  throiii^li  a  |>criodicaI,  whoa 
nni!  adviser  can  only  have  intercourse  at 
'prolonged  intervals.     Moreoier,  lOB 


vary  singular  iii  my  conclusion  as  to  th< 

"  uses  "  of  disease,  and  hare  bad  to  adapt  my  raw- 
dies,  so  that  they  do  not  Dumber  far  in  tfae  "  plural," 
Bud  1  laostty  prepare  and  caubine  them  myself.  Jul 
the  safe  d rage  are  nesk  ;  those  of  the  greatest  powB 
mostly  poisons,  ichicb  should  not  bo  lightly  toochsd 
bv  'prentice  hands.  And  1  have  never  been  abis  la 
iicd  the  catarsl  and  cfEcieut  alterative  in  (ha 
plmrmucoFiuia.  They  have  the  injarions  tcndedqy 
of  breiikiag  up  the  body  and  dissipating  its  iDrMi, 
without  the  power  of  creating  appetite,  and  digsst. 

run  the  gauntlet  of  "  touic  "  dmggery  like  "  A.  i," 

for  safe  experiment  and  research,  and  my  inMMi 
therein.  When  the  discnsaion  on  the  Cuca  arose  in 
"  onrs.''  1  thoaght  1  observed  all  the  character!  <(a 


without  the  dan 
■    ■      □i'ldijei; 


re  thaL 


f  their  uw. 
.L^ofoii-     ■ 


tumefactivf 


battery,  aad  _.. 

, „  ...    I  do  not  think  that 

two-fluid  butttry  can  be  rolled  on  for  prolonged  usi 

Carbon  fnigmeuta   would    advantageously  enlar^f 

the  negative  surface,  but  they  noold  also  reduce  tb 

capadty  of  the    vessel    for    csntaining  tba  lirini 

charge.    Toosearlain  thenambcrof  cells  rciii.ir. 

more  informntioQ  is  Heeded  thon  the  length  of  ivii 

nsedi  theiotcrnal  resistani^e  of  the  cell j  nnd  tl.n 

of  the  bell  itself  most  be  given  ;  aud  even  thcc  tii . , 

result   of    calculation    is    iudefioite,    because    the    <^°ce  aggregated 

ical  resiatanco  of  the  belU  varies,  and  wo    tions  are  constantly 

know  the  power  of  Icorrent  which  is  capable    torn s,  the  most  prominent  being  tfae  absorption  of 

iD  the  spring  and  so  aotnating  the  bell.—    the  heat  necessary  for  that  reaolntion  or  inflamma. 

bioD,  before  being  taken  up  and  expelled  from  the 

-Pina    Anglar-To    "  B.    Q.--I    »„    body  in  some  form  and  manner,  the  phases  of  which 

Sad  tot  Mar  answer  tn   mv  rnnrv       T  r-jin  I  '"'"   ""«   "»"?  diseases    whiob   "  fiesb   IB   heir  to." 
the   S"  eTh^d    toTp^ipL^aW?    I'  "  "■'=  abso^rptlon  of  heat  which  constitutes  the 
with  some  care  aad   tronCle  it  miSt    P'>e°"»«°a  «' V  P".".? '^^'"'i»''|?''<»>  <"»>'P'^ 
^dt  what  1  want  to  know  is  thia  :-I  hive    I*"',    ^J"  "H",.  ■*-  f-  ,  ""f  ^'*  ^'f  '»»*'"•  ,^« 
of  flat  sine  of  the  proper  width  to  form  the  )  ""j''  »hstc«cted  the  Ulent  heat,  and  so  temporarily 

a  niiu  r  nu,4 I  •■»*  Ia  k.iivl>  k»_  t„  »«•  tk.......]    If ortnuatcl V )  numbod  or  deadened  tha  parte.     When 

eSS^^;;  iTit  w^™TrolJ  th^m  ,p  rSnSd    E?"?*  {""^  "•"■  ^-^l  f  ^  T:''";'V  ?"»  't« 
th.firiirKri.'rt"  aouSed  ^gathe"  tL  p^    '»'*;.»>«  ''«"  "S"'"  !*  ^  bnngtham  to  their  former 
Witt  the  «x«rt  "bend  r  require.    iV.ve  tried  ma^    ~"'^t;»"»' P^Vrtl"^';^^^^^ 
-      ,,  but  always  gat  a  vacancy  either  at  inside  or    '  •'""^^  °°^?^;r,-n  IP^J^vJt  L^t  ^  Tl' 
i^e  of  the  angle.-JoHK.  ".^'■repetition  will  so  weaken  tbe  powers  of  ra- 

action  that  it  will  finally  cease,  and  paralysis  of  the 
extremities   supervene.    Moreover,   it  must  be  re. 
membered  that  the  heat  of  re-action  is  obtained  at 
the  expense  of  the  de-animation  of  the  body  and 
brain — hence  the  '*  intense  morbid  mental  condition^ 
depression,  and  bypochondriasia.'*    It  is  "  robbing 
Peter  to  pay  Paul,       Tho  remedies  required  for  sach 
a  condition  are  snch  aa  would  raise  the  thermal 
j    forces  to  a  considerable  degree,  in  oombination  with 
"alteratives"  (solntives),  which  would  combine  with 
gestive  deposit,  and  (like   salt  with   snow] 
t  soluble  at,  a  lower  temperature,  and  thus 
.i  the  natural  energies  from  that  excessive 
_,  which  debilitates  the  body  and  suspends  itt 
jtions.    The  astringents  he  has  used  act,  and. 
e  acted,  just  like  the  cold  water,  evolving  the 

.  „ , ._.jnt  heathy  condensing  the  tissoe.    Tho  therm  als 

yawl  ai  fast  as  foar  oara  can,  and  further  stated  have  all  been  too  weak  for  the  work.  Of  alterative!^ 
•carcely  bait  the  speed  is  obtainable  from  screw  or  1  see  no  indication.  Tha  "  sheet-anohor  "  of  thin 
paddle  ID  comparison  tofonr  oars.  This  assertion  1  class  are  the  bromide  and  tba  iodide  of  potassium  ;  I 
■rnst  respectfully  deny,  and  nniversot  eiperienc*  hopethey  have  been  "eonspicoons by  theirabsenoe," 
teaches  contrary.     My  own  boat,  which  is  2'Jft.  on    or  much    of    tha    bypoahondriasia  would    be    wall 


„ i-fffct  of  most  lifc 

ifenerators  in  maturing  and  developing  the  nwUa* 
into  an  active  form,  which,  tboogb  necesMUT,,  i|> 
[[oirea  io  be  known  and  harmonised  with  tooLuuft 
iTOod  result.  To  counteraot  Uiis  tendenn  I  ban 
lieaa  eiperimsBtiag,  and  sneaeaded  in  ofataininca 
compound  extract,  which  aeams  of  graat  Tain  i> 
ohrocio  disease,  and  which  only  Teqnirea  dilatinn  l| 
be  immediately  applicable.  Alter  s^i^xpniBaat  1 
used  it  in  the  cases  of  two  females— one  whom  I  hal 
cu  previous  oocssioni  relieved  of  attacks  of  bn^ 
jhiiis.  and  whom  T  had  again  been  observing,  wial» 
falling  into  a  condition  of  uterine  dropsy,  withatMi 
flowing  with  the  internal  chronic  in&ammation,  tkk 
feeder  of  the  occasional  broncbitis.  In  48  hoonl 
was  surprised  to  observe  the  deereaae  of  the  iaflaB- 

whioh  it  bad  been  aupcraeded.  I  continued  tha raBSV 
lor  3  weeka,  and  now  2  months'  interval  abowi  M 
4igns  of  relapse.  The  other  case  was  that  of  hK 
lister,  long  a  partial  invalid  from  a  fractured  kns^ 
pan,  nnd  then  suffering  from  pulmonary  cODgealiN 
nod  incipient  plearisy.  These  the  remedy  icon  dis- 
[lerud.  and  there  has  also  been  no  ntlapae.  Wall, 
iben,  r  can  help  "  A.  S."  so  far  that,  if  he  likes  la 
iive  this  a  trial,  with  sulEcient  couGdence  in  nr 
Itnowledge  of  what  it  will  and  will  not  do,  and  win 
imblish  his  address  (and  occupation]  in  the  usal 
-"<-— i.lwill  forward  some  to  his  initisls.  If  tbi 
be  of  the  natnra  1  suppose,  at  present  wseaa 
..rreet  its  further  progress,  palliate  its  avO^ 
restore  the  functional  activity  and  integii^, 
to  time  and  nature  the  removal  of  tkt 
itself.  But  T  may  be  wrong,  aad  tha  £b- 
rder  no  more  than  tic-doloreux.  and  so  give  ipeslf 
tliet,  while  the  worst  effects  will  be  no  mors  than 
itching  a  good  appetite.  I  give  this  assurance  b» 
uisaldo  not  wish  to  bring  tbe  reproach  of  quaekBT 
myself  or  tha  jonmal  in  which  I  writs,  ft 


:  lis) 


leaving  _  to   t 


— Iscoo. 


J3.]— Degal  Queatfon- Tlthea.~The  l.,., 

'~''-'---^'-  -orroct.    Sec.  29  of  the  24  Vic, 
t  charge  shall  at  any  time 


iV. 


payment  thereof,  it  shall  become  necessL..  __.  . 

perooD  entitled  to  the  aama  to  give  notice  of  his 
intention  to  distrain  upon  tha  landa  liable  to  the 
payment  thereof  for  the  arreara  of  tbe  said  rant 
charge,    according    to  the  proviaiona  of  the  said  ,     „ 

— :._j  .  _._  .1 ^^  p[  j^g  j^^^  charge  shall  In    ti,, 

.  oo   flj    t^^  -.«j   :.,  _-w.^.«.  «<     ""' 


mlhen 


extreme  find  a 


cases  be  entitled  to  2s,  6d.  for  and  in  respect  of 
h  notice  which  shall  have  been  so  issued,"  Ac, 
— H.  E.  Lahsdownx,  Sidmonth. 
,32068].— Bl  Bam  .—Is  it  possible  that  "  E.B.  F." 
)  sabstaatiate  his  reply  to  the  above  query  when 
'-  "--'  -I  steam-engine  cannot  propel  a  20ft. 


keel,  can  be  propelled  with  ease  at  10  knots  per  boor  accounted  for.  Prom  the  valerian  and  carbonate  Of 
OUb.  pressure,  and  I  have  obtained  12  with  t,  ammonia  I  am  afrud  ha  would  (ui  to  obtain  any 
presanre  of  tiOlb.  This  leavea  a  very  wide  difllerance  sensible  relief,  as  any  thermal  force  obluued  from 
from  tbaatatement  of  ''E.  B.  P."  I  might  add  my  the  valerian  wonld  be  too  e>^^  deeompcaad  and 
boat  before  convaraioa  to  a  screw  laanoh  was  eipallad  by  the  volatile  alkali.  iMn^  U  misht  r — 
originally  a  tonrniared  ona,  and  I  ahall  be  happj  tb  |  to  wnnlwart  Uw  aft«^d»pgw<«t»  qtWi  tajtAi 


'  geometrical  mean,  oa  before,  and  thna  prooerd  ulil 
I  von  find  tbe  proposed  limit  of  the  nnmber  whMj 
,  logarithm  is  required.  Next  find  aamanyaritUmstMal 
I  means  between  the  oorresponding  terms  of  tbe  oUnt 
I  series,  0, 1,3.3,  £c,,  in  the  same  order  aa  the  na- 
metrical  mesne  were  found,  and  the  last  o(  IBSB 
will  be  tbe  logarithm  oorresponding  with  the  natinl 
number  required.  Aa  an  example,  I  shall  gin 
"  A.  1."  part  of  tbe  solution  of  a  problem  aliiMir 
worked  out,  and  which  will  answer  bin  poiposail 
every  sense  as  well  as  if  I  worked  out  in  inllthi 
logarithm  of  IS,  in.  Let  it  be  proposwi  to  fiad  the 
logarithm  of  9.  Pirst,  the  number  9  lies  betwMB 
I  aad  10.  Now,  the  log.  of  10  is  1 ,  and  the  Iv.  e( 
1  =  0.  Thorclore,  v"  (10  »  1)  =  3-1043777  =  ■»»• 
I  metrical  mean,  and  *  ■=  '5  -■  arithmrtiml 
I  mean.  Therefore  log.  of  3'Ifl3n77  =  *S.  Snsnd. 
log.of  10  =  1,  and  log,  of  3-18^2777  =  -5;  .-.  ^00" 
31B22777)  =  6-0231132  --  geometrioal  maaa,  ai« 
'  *'^  ^-75=  arithmetical  mean;  UMNfcn  kt- 
of  50231132  =  •  7S.  Third,  log.  of  10  ii  1,  a«l  hC- 
of  50234133  "  -70 ;  .-.  V  (10  x  O-flSUW  •• 
74980422  -  gMmetrical  mean,  and  '  "^  ""  =•  "f^ 
■>  arithmetical  mean.     Hanoe  loe.  of  r«8MB  ■ 
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*"l1    t??^      «i4ai26  whiob    M«nod  WotnaB'i  Praporty  Act,  1870,  by  ioraitk.-     eotod  in  the  alw.o  msnnar— L  BBiiSr 


tlut  the  lor.  .. 
efekrafortliskv. 

WJ— T.O««rithmi.— Prom  tables  of  Iorb- 
■  find  the  n«,tanil  Dnmbert  nfaicb  correipODil 
ilo^arltbrnicdesimBlaoiilT.  mnd  tfae  kucwere 


.■43«8Ue         do.  do,        '1313496       B71S 

r»l  auwiT  30,  knd  lut  answer  37'18,  nei 
ning  two  inteBTtn  baokiua  the  afaKneterirtii 
of  tbair  loffsntbms  it  I )  while  ths  mcodI 
r  u  G  (coDBiitiDr  of  ui  integer)  baniua  the 
twutic  0.-BnTT«saHiw.  aen  Bndhrd. 
K.] — Menmrttlon.— L«t  a  sqnal  tfaa  uea  ft  I 
ft  to  b*  cnt  otr ;  than  hy  ■imilu'  tiuogles 
BC  ;:  Ai  ;  „  =  ^■'  *-'.    Bat  A«  v 


;  ihBTatore, 


m  Acy  and  Dwt.      Now,    tha  twiangU 
,  with  the  idJMsnt  triuialai,  ii  = 


.  .  ..  __.  __  -jbentore  stook.  or  itock  to  wL.,  „ 
DO  lifttnlitj  is  attaehsd  it  »  joiat-itock  or  iaoorpo- 
nted  eompuij.  uid  br  bppItids  whsD  aha  is  abont  to 
be  meirisd  Itat  the  "  tnods."  stocks,  or  Bhares  nay 
be  reffisterad  in  her  Dune  ae  a  marned  womai 
entitled  thereto  for  bar  separate  nn ;  or  ihe  mt-i 
POTohasa  a  QorenuDeat  annuity  fiom  tbe  National 
Debt  Commissioii —  — m..--:>.i-. — .-^--t. 
Mpantte  propart; 

o(  £10  per  oent.    _ ,      .„ 

boDseeaod  luid"  bonse*  and  land  ol  IbevalMof 
.££00,  the  dutjwill  be  loooaenon  du^,  not  Ucu' 


—    _.  _ well,  and  lery  plainlj.    I  _ 

ifraid  TOa  bare  Eirsn  ronn  meat,  or  somathiat 

lalt.    5dj[u  is  a  Terr  bad  thing,  and  would  eanii 

nhat  TOO  apeak  of.   CTire  sopped  bread,  a  little  warm 

tnd  Indian  eoni  soaked.     I  nerer   allowed   mini 

rater,  a<  I  thiok  it  a  bad  tbin?.    A  fen  ohiUiaB  li 

itaa  sop  oooasiDDaU;  are  Eood.— E.  B,  H. 

[iiSOU.]— Brown  Haad  to  Btont.-It  ii  qoit" 

aniift     iDipOBaibla  to  obtain  brawn  beads  on  stoat  unleM  wp 

thBM.'    ''"Plo;  a  jadicioDS  mixtnre  of  nist,  eoapled  with 

"'"^    fan  water  for  maihias.    Whits  fieada  reanlt  from  n 

igttad.  -  (leGcifQc^  of  a  peenlUr  proximate  eonititnent  of 

„».i»,  .,bi.b,  „.„d,  ^.0.  i . .  j4;  '■ft'i^x.'SliS.'SSSil.SWJ 

<  ATfi  -HB  C  1  JlB  X  a)*  -  A.B  X  A  D  '' '"loite  e>=y  to  soften  it  beforo  niinir  it.  Walere 
IB)'  -  21,a3S.Bfll,  and  (i88  v  8  »  3  880)  a  .-  ire  hard  thn.iiBh  hoWinjf  Jti  aololion  Tarioni  siJta 
MO,  »nm  of  both  resnlti  =  34,801.701,  and  thi  -^oh"  blear  (kid  oIpj  of  lima  BDd  mBgr-osin,  which 
n»t  of  thta  asm  is  6,87107.  Prom  this  wi.  '*°  ™  remov,',!  bj  boiling,  nnd  anch  hariinenswe 
Me(.-S88  X  I6).«BdwohBTal,2f»07.whiob  i  t"»,t«mPO^.ry  Imrdnpsa.  On  the  other  hand  wnten 
It  the  differeDoe  of  the  ends  (8in.),  jives  '  i"  "»<>  h«™  lhron«h  conlaininK  in  solntion  oortsin 
■whoa  =  the  distance  from  the  narrow  end  :'^^  T^f''  'V"  ""''  "ITected  by  boiliiiK.  and,  thwe- 
ibe  board  mnst  be  cot,  or  129  74  inche«  from      H".  "m  "Mii-bb  leenilmir  from  Ihmr  prflBonce  li 

■      ••        ■     -    1 '™idp*rouineiitiinrdne?B.   Thaealla  which  chifftr 

I  permaiieDt  lisnlopss  are  the   snlr>hnt(n  nnd 
idea  of  lima  and  marnesia,  and  these  may  b» 


,___J5.]— Btioklna  Papor  I^bsla  to  Oloth.— 
The  preparation  with  which  ordinary  stlokinB- 
pUateruooatsd  might  answer.  Itoao,  1  beUaTeTbo 
proenred  in  stioka  or  rolls,  and  spread  on  tbe  paper 
with  a  heated  apatola.— J.  Bbown,  Bel&Mt. 

WMiW,]— Diff.irential  and  Inlegrat  Caloulna. 


Intolj  at 


knowlsiine  not  only  of  plane  bnt  alao  of  solid  c- 
ordinato  geomatry.  The  bait  book  on  these  branches 
-a  Lafebnre  da  Fonrcy'a  "  GtSom^trie  Analytiqno  :" 
rat,  if  jon  prefer  Knilisli,  read,  after  Todhnnter'a 
■  ConiOB,''  Froafa  "  Solid  Geometry."  By  far  the 
noat  TftlottbleBleiJientorytrBatiseon  the  differential 


.1b.  The  gnide  I 
most  trpatworlhj  of  all  is 
pendiDinder  htiheren  AnalyaiB." 


[33002.1  — Zlii0OKTapliT.—  "Fner  ' 
err  mnoh  at  sea  on  this  inbjaot.    HU 


Now,  to  Gnd  the  width  of  board  -r 

int.  say,  as  SS8  :  12974  ::  8  '  36.  and  B4  -  30 
n.,  the  width  of  board  lS971in.  from  the 
and.  The  following  mle  will  be  *Bry  con- 
I  for  "  Omicron,"  being  applicable  to  the 
1  of  prablsmi  similar  to  this  one,  bein^,  in 
aired  from  the  above :— To  tbe  eonaie  of  the 
t  of  the  length  and  narrow  end  add  twice  the 
ml  prodnct  of  Ue  ieogtb,  the  ditteronoe 
1  the  breadths  of  tbe  ends,  and  the  area  of 
t  reqnjred  to  beeat  off.  and  extract  the  aqnan 
tbe  torn  ;  from  tha  roinit  dadnet  tha  prodnct 

length  and  narrow  and,  and  dinila  the 
Jar  by  tbe  difference  bat  ween  the  breadth  a  of 
B.~BSBHABD  McGuiEE,  laTerpool. 

0.]— Menanratlon.— In  reply  to  "  Omicron," 
■K  the  aidea  at  taper  board  (mpreaeBted  bj 
C)  continned  to  centra  line.  B  O. 
&±BP    xEF.or   =^";"^  X    21fl.   - 
■qnare  feet  for  area  of  board,  A  B  C  D  : 
■"If  area  of  ditto  being  »  £0  sa.  ft. 
■^      ""      ""       AD:£0; 


of  the  parpesas  tor  which  linootrraphy  and  thi 
tnaatatio  prooesa  are  employed  Is  lOEsgethet  lamnf  ol. 
And  where  he  spaaki  ot  a  lino  plats  beiatr  printed 
'  in  htho  preas  m  ordioaiy  litho  maonar,"  I  ahoedd 
ke  to  know  in  what  is  that  icHialled  aoastati* 
roceaa  ditfarent  from  linoography.  In  my  eipp< 
iance  I  ha*e  nerer  befora  heard  of  or  seen  that 
the  drawing  dona  with  anastatin  ink  (ordinary 
._tho  ink)  is  transferred  between  iteel  nuersl"— 
O'Etltsk. 

[330e3.]-ZinaoeraphTt-I  think  "Paper Cntter" 
most  hare  forgotten  that  nneograofay  need  not  b« 
used  for  letter-preu  work  alone,  but  tbal  ft  oan  be 
used  M  easily  as  stona  (at  leart,  that  is  my  ezpe- 
rianea),  for  snifaoe  printing. — A.  PuKPUair. 
[33062.]— Zlnoo^raphr-— In  reply  to  "  D'Evlyn ' 


of  the 

which  ii  either  insolal . _    _    ._  __.  _.   ^ 

tvimoinnieate  no  charaatei  of  hanbiesi  to  it.  Dr. 
Clarke's  lima  proeeaa  is  of  Talna  in  this  oaoe.  or  we 
may  nee  soda  or  ita  oarbMiate  as  a  aoftamng  medinm. 
H,  P.  Habbtb,  Botbeibain. 
[330W.]-BoTlnK  Btlaka.— Uaka  or  get  a  tool 
-  -iae  thatvon  want,  like  half  round  engineer'! 
■"■  Tin. 


hare  In  nnparation  a  inpplamant  to  my  inatnu- 
ioos  in  ooUagraphy  which  will  axphuo  the  method  nt 
taking  a  tianirfer  from  ordinary  writing,  whleb  ei 


lored  by  the  addition  of  another  ealt,  ■ . _       

mutoal  daoompoailion  ot  the  aonatitoanU    lie  printed  on  a  sheet  of  ainc,  and'retslMd''fw  nse 
■•«■,  and  thus  prodnoe  a  reenltiag  substance,    — ' "--••: —      ■    n 


i3  eg.  ft. 
m.KK. 


e  aniwaF,  and  whoae  langLh,  I C.  i 


hen  3a  r 


cording  to  the   qoeation,  '-^  '„  "-^.  « 
',orlB*»  =  62.     And  X  =  V!;,or  ^  V  " 

Or,  by  slide  rule  : — 
in  slide  Q  set  opposite  20  on  A  ; 
n  slide  p  ie  ans.  on  lina  D  rory  nearly  l'7ft, 
ir  Bradford. 


'.] — Olarioaet.  — 


[  33060.  ]  —  Oenlfaa     of    Olronlar    Traoerj 

Wlndowa.— The  eleiation  only  ot  tha  window*  oan 
Ut  struck  from  centres,  bnt  the  cor 


the  figure,  join  points  ot  ooutact  with 


cmtre  from  which  plan  ii  strnok.    Darelop  plaii  ot 
outer  and  inner  anrfanea,  and  draw  up  ordii    ' 

make  ordinatea  aame  length  aa  correeponding 

in  aleratiaB,  aa  shown,  and  draw  tracery  tbrongb 
points  ao  foaod.      T^    beat  work    I   know  upon 
"  nrola  npon  cirole  and  oirola  upon  rake"work  ' 
Mewland's  "CarHoter    and    Joiner's   Assiilant 
but    tha  bandrailinir    giTan    in    it   ia    inferior 
KIddeU's  sTsteni.-F.  O.  Chesswell. 

[33054.]— anlphuretted  BydrOKen.^There  a 
two  metlioda  bj  which  aalphnretted  hydrogen  mi 
Im  prepared— namely,  by  tbe  action  of  dilute  bd 
iljnric  acid  on  anlphi do  of  iron,  and  by  demmpoaii 
idphido  etantimony  by  hydnwhlorii       "    ""     " 


luphida  et  I 
lethod  yiel 


CDDd 


-"  Diatonic  "  wiahea  to  know    in  a  far  purer  stute.    To  prc|>Bre  it  by  the  fiTst  plnn 
be  altered  by  any  meana  on  (  u  few  lumps  ot  enlphtdn  of  iron  ure  placed  ia  a  Hark 


r  produced  xnch  a  tcL. 
enment,  to  show  the  diffe- 
tone,  which  is  moat  aingn- 


I  do  it  aa  a 
iween  the 

'eet.  and  the  xooicy  ' 

a  clarionet  IB  played  by  amacenra).  I  leoam- 
Diatonio"  to  practiae  holding  notea  for  a 
f  bonr*  erery  day  without  any  intermiBSion 
has  fully  conqaered  the  difflcnlty.  and  I  am 
hat  he  will  be  well  rewarded  tor  his  pains. 
ig  playing  dnets  with  the  piano  forte,  I  hara 
t  of  number  played  with  the  pianoforte,  and 
I  well.  If  "Diatonic"  has  any  eiecntion 
orchaae  eomoTeryfinesoloB,  written  by  Mr. 
,  with  pianotorte  accompanimentg.  The 
t  i«  about  the  moat  difficult  ot  aU  reed 
aata,  but  when  played  properly  it  has  most 
tonea,  whioh  approach  the  nearest  to  a  lady'a 
id    tinging    *oic«.  —  BowrN     Uoboak, 


wiieb  two  tabrq  pass — oan  oeioir  a 
funnel,  tha  end  ot  which  nearly  toncbea  tbe  bottom 
of  tha  fla«k.  anil  the  other  a  bent  tabs  connected 
»ith  a  aecond  and  BmiUer  6aii^,  nearly  tilled  with 
iviter,  below  the  Bnrface  of  which  the  tobe  dips. 
Aiother  long  bent  tnho  in  thn  cork  of  the  second 
llnak,  and  projactinT  fnly  jint  bi^loff  the  cork,  oou- 
lii.cls  tha  gas  nndiir  the  surface  of  aame  warm 
iVFitcr,  DFer  which  ths  gaa  is  rollected.  A  little 
ililntu  Biilphnrie  acid  ia  now  poured  in  the  toonel, 
whnn  a  co^iIduj  diaennagfmout  of  the  gaa  takes 
plftce,  ■which  is  washed  by  paasing  thronith  the  water 
in  the  aecond  Bask.  It  ia  iiRpDrtaut  that  the  snl- 
phuric  acid  bs  not  too  strong,  aa.  if  thid  bo  tbe  case, 
a  rialent  diauiRatrenicnt  of  giu  takea  plui^u  for  a 
few  n]inntea,and  then  snddenly  ceases  sJtos'ethcr. 
By  tha  aeconj  method,  'snlpitlde  of  antimony,  pow- 
dered aa  finely  as  possible,  u  put  into  the  apparatus 


nny  lanBthottima.— A.  Fihifiibet. 

[39008.]— Tha  Hloroplione  and  tho  VloUn.— 
This  queiy  being  addressed  to  Mr.  Bldwatl  ought 
cot  to  be  aniwered  by  any  one  else,  and  I  feel  d^- 
lient  in  stating  that  tha  mlerophone  ia  not  an  instin- 
ment  to  be  applied  to  ordlury  sounds  to  make 
them  louder,  bnt  it  is  espeeially  an  instrament  to 
render  andible  aounds  of  wbioh  prior  to  its  intra- 
dnetion  wa  knew  nothing. — W.  J.  LmcASTSB. 

[SSOBe.J— The  Hinropbone  and  tha  Vlolfn.— I 
bare  not  had  an  opportnnity  of  makUig  tbe 
piperimont  snggested  br  "  Kddlar,"  but  f  hare 
little  donbt  that  tha  Tibrations  would  not  be  so 
atrong  as  to  oansa  tha  carbons  to  "  make  and 
break "  contact.  Thii,  of  eoana,  would  be  fatal. 
"  Fiddler  "  probably  knows  that  ihe  sonnda  would 
not  in  any  case  be  randerad  more  andible  to  persona 
who  ware  not  listening  with  a  telephone.— Sbiltosd 

[3300B.]— CloMiinB  CarpeU.— For  oarpats  whan 
down  spnnkia  with  damp  tea-leaiss,  and  than  get  a 
good  base  broom  and  sweep  towards  fireplace  or 
door.  When  ap  hang  out  on  a  lina  for  a  little  whilo 
u  ths  snn  with  tbe  bank  ontwards,  giro  a  good  baait- 
mg,  and  after  a  good  bnuhing,  and  then  lay  brown 
paper  down  hatoce  putting  oarpat  &wn  to  ken 
away  moths,  Ao.- Tklibcofe  Tils. 

[33073.]- Hooae  Agont.— ThoAot  24and  16  Vic., 
cap.  31.  BOO.  10,  states  that  erery  person  who,  aa  an 
aient  for  any  other  person,  shall  for,  or  in  aipeota- 
tioo  of  fee,  gain,  or  reward  of  any  kind,  agree  to  let 
or  sail,  or  shall  let  or  sell  any  fomished  hoase  or  part 
of  a  fumiahed  honse,  shall  be  licensed  as  a  hooaa- 
aiant.  But  no  lioenoe  ia  rectnired  if  tha  amnial  rent 
or  Talne  is  not  oyer  £16.  An  agent  employed  in  tha 
BiaDagement  of  landed  estates,  or  any  attortuy, 
eolieitor,  proctor,  writer  to  the  aiguot,  agent,  or 
pnounktor  in  atny  oanrt  ff  law.  eoDTeyaDoer,  ano- 
tioneer,  or  appraiser,  ia  oot  rejaired  to  take  got  a 

[3307.5.]-Th8Miorophone.~ThereaultaoMidn. 

able  with  an  ordinary  telophouB  connected  to  the 

micrapbone  era  ao  much  superior  to  thoaeprodnoed 

by  a    small   electro- maguet.   and    the    trouble   of 

-  inking  the  t«o  inatrnmetilij  hoioi;  nbaut  the  eana. 

should  atronily  adriae  intesdioe  ciperinanlon  to 

ake  Dp  a  telephone  proper  at  once.    The  mlero- 

lone  ia  capahle  nf  much  improvement,  and  I  hare 

lat  completed  a  very  aim  pie  and  almost  too  aanai. 

rs  inatrament,  which  I  will  deicribe  mora  fnllj  in 

"  letter."     In   nainu    tho    eleotro-mairaet   at  a 

iCBiier.yon  mnst,  of  course,  bare  a  ribraUng^ata, 

id  thia.  I  belieie  (although  open  to  correotionj.'iia 

irt  of  Bell'B  patent ;  and  althoogb  tho  instrument 

not  in  reality  Bell's,  still,  by  using  sereral  of  the 

irla  Ibeliaie  it  to  bo  an  infrineemeot.  but  then 

iment  to  amalenrs  or  others 


le  tbn  i 


.Dd  iDBtrn 


only.    It  u 


lieii  MoobanioB,"  by  Robert  StaWl  Ball, 
,  page  Sa,  an  example  ja  given  whanin  a 
re  Iran  weight  ot  600lh.  raised  to  a  haight  of 
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30  fast,  or  SIO  ioobe^  and  tb«D  allowed  to  fall 

pile  whidli  i>  onlr  driTen  1  insh  into  tbe  gtvaiid  h; 
tba  Uow.  tba  pile  ia  urged  downinrda  by  »  preaanre 
of  ""'''*"  "  120,0001b.,  and,  aa  from  the  pnocd. 
lap  rema^i  id  "  Hauaal,"  if  b;  thg  main  blow  the 
fSk  bad  •0I7  (tone  into  tba  Knnind  lin.  the  preHnre 

WOnldhaTabeen  =  210.0001b.     —   '-    "^ 

mwIdbaTebeeB  =  9eo.0001b.,  _    _    __ 

o  anch  qnutioDi  u  r-Wbat  ia  tbe  dead 


^oaloolation  with  oartkintr.— Bur-rutBUAw,  na*r 


^adf< 


u  pl»te  (hould  ba  eitb«r  aqoare  or  triaacro- 
, .  r  abaped  in  aome  wa;,  and  tbe  spindla  afaDuld 
It  pntw  tight.  A  Tonnd  bole  in  tbe  plate  ia  a 
Bonlt  tbing  to  manaCn.-A   Vbbt  New  Sdb. 

rsaOSlJ— FUte-OlaiB  Zleotrio  Mkohlno.  — I 
thuik  that  tbe  accompwijiaicBkatdiaiidinatniaiiona 
win  Maiat  W.  Wait.  In  nfar«nea  to  tbe  akateh.  tba 
MIm*  m  it  aormpond  to  tbe  following  daacrip- 
tioo  I— A  A  an  tha  avpporta  of  tbe  ip^le,  U  B, 
wUoh  luH  a  Boraw  thread,  C,  eat  in  it  between  tbe 
untt,  H  H,  and  tba  glaai  plata.  E.  There 
-'-—  '• '"-  ' t.DDDD, 


•  of  thin 


(33097.]— Indianibber  Binding  lor  Bo-aka.- 

Take  j'anr  ibeeta  and  knoolc  them  up  event;  on  the  nntil  he 

bark— if  they  ara  singia  abeeti  it  will  be  aa  well  to  the  Sr  i 

tiike  a  aligbt  trim  off.     Than  acrew  ay  tig-ht  Id  lay-  tan^liDi 

iDir  preaa  (it  fon  bare  ona],  leaTing-  the  biicks  uboat  to  his  a 

—  ineb  out;  if  yon  have  no  presB.  plue  on  tbe  edge  -'  "' — 
id  place  a  piece  of  board  od  the  top, 


totbanntt,  HH.aa  well  aa  on  to  the  plate.  E.  The 
not,  H,  ia  iorawad  tightly  op  atfainat  tba  plate,  E  ; 
tiio  apindla,  B  B,  ia  oontmoed  thnnigh  the  anpport. 
A.  and  tartDinatea  in  tha  handle,  F.  Tbe  pisoea  of 
leather  b«ing  oamanted  to  the  nota,  aa  wiU  aa  the 
pl*t«t  keopa  the  plate  from  alipinng.  The  nut  mnat 
M  aemnd  agaiaat  the  plate  wbDe  the  eament  ia 
Buuit,  or  alae  the  leather  will  not  adhars  to  the  nnt. 

|^eo8a.]-PlBt»a]aaa  Bleotrla  HaoUns.— Pnt 
■n  indiambber  waaber  on  each  aide  of  the  plata 
between  tbe  nnt  and  the  glaaa,  and  it  tbe  nnta  are 
large  enenxh  in  diameter  they  Ooght  to  hold  fa«t. 
See  No.  920.  pam  40,  (or  r«pli«a  to  a  ainilar  qaery.— 
J.  Bbowk.  Belfaat 

[laoes.]  — FUte-aiaai  Illsotrio  Maohioo.— I 
hsTa  repeatedly  atated  in  thaaa  eolnnna  that  tbe 
hole  in  a  plate  for  moohine  mnat  be  at  leaat  lin. 


[83087.]- Making  Pore  HC1  for  t'Sboratory 
n*0. — I  think  oommenna]  aalt  iji  anfGiriently  pnri-. 
Ifyonwiih  to  pnrify,  if  poaaible.  etill  more,  yaa 
■hmild  pnt  it  in  it*  own  rolnme  of  water   for  a  tow 


it  ia  aaft  t«r  *i 


Qt think 
ir  nnr  appantna  to  try  it.     I  hare  trifd 

,  _ja  bare  got  two  retorts  broken  over  the 

hwdofit.  Water  wiUabw>rb  180  tiaiei  its  Tolnme, 
hnt  jon  nii«t  prepare  mnob  more,  aa  Ibero  ia  loaa 
from  impetfaot  abaonition  of  tba  bnbblaa.  Oool  yonr 
gaaaamnofaMpoaaible,  aaniuahboatiigiTeooatin 
Mlutlon.— Fossn. 

-ArlthmatloalBiila  Wanted.- 

"i'hS! 

„..    „    „  .. , ___™.,     tBM 

one  reTolntion.— J.  K.  W.,  MapplewaU. 

[S30BI.]— BaUlas  Wator.— In  reply  to  L.  Qilbert 
I  may  aay  that  I  hare  a  pump  at  work  which  raiaea 
more  than  tha  quantity  of  water  be  mentiona  (ISO 
galioni  per  lainnte)  to  a  haigbt  of  soft.  "  '-  - 
"1    Canw  .      .       ~     . 


1^  pnmp,  made  by  Tan 


irf  ?■' 


"\'"\"-~f  »iu  II  attached  to  a  Tertical  boiler  in. 
high.  The  whole  aTrangemenl,  including  pipea, 
fizinB,  iatertor  for  feed,  d«.,  coat  lata  than  £\K, 
and  n  will  work  yen  well  en  Eowt.  of  ooal  in  8  honrs, 
raoniring  very  little  attention.  Of  cosne  thia  ia 
Doia  high  "dot;,"  eveDfor  a  amall  siigine,  bntaa 
it  incladea  gettmg  up  steam  and  a  good  deal  of 
radiated  heat  from  a  boiler  only  partially  inoloaed, 
and  M  there  ia  no  condenier,  tbe  dntj  ia  not  bad. — 
J.  H.  CouJini. 

rsaaaa.]— TalMOOpo.^The  O.-O.,  if  a  good  one 
will  do  well  for  detecting  bnllet.maili  at  1  OOOydi. 
The  longer  vepieoa  of  tba  two  will  be  beat,  Imt  you 
aboold  hare  the  eyapieoe  made  into  a  panomtio  one, 
M  that  on  bright  daya  yon  eoald  inoreaae  the  powv, 
and  on  dnll  dor*  ««*  vtnS.  Thli  en  be  dm  by 
tetUng  a  pioM  of  bcMi  tnbo  to  St  tigfatir  «nr 


present  eyepiece,  anil  abont  bbioo  Ipngth.  Trisn  cnt 
pr"Bent  erepieoB  into  two,  abont  lio.  Iroit,  l.itlom. 
end  ;  toliler  tfaii  end  into  ooa  fad  of  new  ■■•■■''«,  and 
let  the  long  part  alide  into  other  eod.  lla-yf;  .ODeao 
far  rightly  yon  can  then  try  ita  effects,     i  ri'   looeat 

bottom,  and  of  coarse  highest  power  wbeu  ti.s  tobe 
iednwnootaafirB9itcanbe  toremuTQ  rLid.  If 
tbe  miaiing  l^aa  in  larae  eyeiiLooe  is  the  oup  tiFarest 
to  the  eyn,  1  bnre  no  donbt  it  ebonid  be  I.jiii.  foens. 
Yon  may  easily  find  ont  ita  foons  by  mcainring 
distance  from  too  af  tnbn.  which  abcnld  contain  it 
listanoe  will  be  focaa  of 

t«»iii.]-cleftninB  Blo^olea.— A  mixtareofoit 

nod  turpB.  applied  with  a  piece  of  cotton  wnste,  and 
plenty  of  "  elbow-greare."  will  dean  E.  Horaaby'a 
l>ic)Clc.  After  wiping  off  dry,  nao  a  ate»l  buraiaher 
Icnn  bo  obtained  from  any  bameBB-makcr),  and  tbe 
maehine  will  look   lite    new.— S81N.  (AIvLBRMHT) 

S  FECIAL  CU  ALLEN  OK. 


iece  wocild  ia  doe  time  bo  in  jonr  han^i.  1 
awerer.  BQgKeat  that  yon  haFe  a  lower  power,  u  a 
igh  power  like  SCO  wonld  bo  ineffeetaal  ia  any  bnt 
iperienced  bands.- W,  J.  LavcAsteB. 
[330Ce,]— Cylinder  for  Phonograph.— I  beliere 
lat  a  hard  wooden  cylinder,  if  accaratnly  turned, 
woold  do  nearly  as  well  aa  a  brass  oae.  Jf  the  bnlge 
'.n  the  ferrotype  plate  ia  permanent,  rcatainiog  after 
'  ■" '-'  —  will  nererget  good  rasultB  with  f 


Try« 


Ton 


lay  be  aatiaSed  with  the  paper  dram  if  it  istoler- 

.bly  tight  before  it  ii  oonnectad  with  tbe  apring. 

Tinfoil  of   half   the    tbicknesa    recommended  wOl 

iwer,  bnt  not  so  well,  and  it  will  notbaarman; 


I  tbe  dark  in  Isss  than  three  aeeonda.  If  tl 
'  amooth,  and  tbe  end  of  tbe  paint  wal 
I  there  will  be  little  of  tha  aoraping  noiao. 
note-paper  or  vegetable  parchment  in  1 
the  will-parchment.- 9UEUOBD  BiDWU 
[3310a.1-SolderiiiK  Wire*  of  BlOot 
ratna.- Solder  forma,  of  conrae,  an  alio; 
oopper,  and  this  alloy  baa  ita  own  meehi 
pertiea.  If  a  copper  wire  with  aolder  on  i 
red  bet,  the  copper  ia  eftten  away,  no  doi 
a  readily  fnaible  alloy  forma.  Wirei^ 
German  ailrer,  become  Tsr;  often  bn 
lolderad,  while  other  joiats  remain  qnita  t 
raaaon  for  thia  probably  lies  in  the  heat  a 
dering,  and  I  should  aay  that  only  jnst  hi 
to  eanie  tbe  aolder  to  mn  into  Uie  inters* 
to  be  employed.  Anything  beyond  thia  b 
np  the  oiutditioni  of  britUnaaa. — SiaiU- 
^00.1  —  Soldering  Wlros  of  1 
Apparatoa.- A  galranio  action  eat  np  i 
by  Uie  tin  and  lead  of  the  ordinary  aold 
sUver  acting  on  the  copper  wire,  is  tbe  ca 
lottennaas  obaerred  by  "  Header." — J.  Hi 
[33II1.1— The    Spider   and    tha    Fl} 

tempt  to  take  him;  and  if  yon  merel: 
Bpider'a  leg  with  a  hair  he  immediately 
anlf  •control  and  makes  for  home  with  tb 
despatch.  From  long  o)>servatioa  of  th 
the  epiiier,  I  am  almost  deSDituon  the  fi 
vii.,  that  the  spider  cannot  soe  thefly  in  ao] 
Becandlr,  tbat  the  spider  takes  a  fir  by  fa 
The  Bpidrr  aita  immediately  under  cOTer,  h 
central  £bre.  leading  from  web  to  hiadot 
immediately  this  web  ia  dietnrbwl  ia  any 
polls  the  fibre  tighter,  and  if  tbe  vibratl 
tinned  he  roaa  down  to  tbe  cord  aal  feela 
front  feet,  two  Gbrea  at  a  time  oatilhe  fin 
jrivin^  aiidence  of  moat  vibratioa,  down  tt 
np  with  tbe  in 


*'Wttll 


with  a  bmab  dipped  in  tbe  solution  go  lightly 
'  ~'~       cool  place  to  drr.asd  repeat  process 

_       ,C9!   wbenthe  last  b    ■'        '      "---- 

pat  on,  lay  wide  tape  on  inme  widtl 
booka,  and  let  dry  in.     Ton  can  the: 

I  have  seen  indiambber.  bound  booki. , 

knocking  about  tbe  abop  for  a  number  of  yean,  and 
they   certainly   have   not  deteriorated.  —  Papbe- 

CUTTEB. 

.]— Oreen  Writing  Ink,— The  following 

,_  __  girea  ia  the  English  Mecha sic,  No,  W9, 

Dec.  1.  I8?i:— ''S  -   -       - 

irbonale  of  potft! _ . _, 

ilf  is  eTuporatod,  and  filter.- A  Siohalu an. 

[33100.1— PamiaDenl  Oreen  Writing  Ink.— 

aiipenny  bottle  of  Jndaan'a  green  dye  in  a  pint  of 

jt  water  would  make  a  Gret-rulo  iuk. — J.  Habbis. 

[S3102.]— Wire  Joints, —Tbe  solder  ia  that  used 

by  tinmen.    The  simplest  way  to  make  joints  ia  to 

tflper  away  the  two  ends,  then  heat  tbeni  red  hot  in 

burner  to  eolten,  rub  with  fine  emer.v  cloth  to 

,  and  then  carefully  twist   tbe  two  firmly  to- 

r,  BO  aa  to  make  a  jaiut  aot  much  larger  than 

..t  of  the  wire.     Mointou  with  soldpring  flu, 

ben  run  in  the  solder  by  a  BoldiTia^  iron,  oom- 

pOKsd  oF  a  piece  of  thick  aopper  wire  tinned  at  the 

end.  and  fiied  in  a  handle,  aorl  heated  by  being  pnt 

ga<  Same,  ao  that  the  joiat  cau  be  broo^t 


afterwards  .. 

with  Bilk  or  folded  i        . 

.  ..  tbe  wire  can  be  warmed  and  rubbed  ovei 
lolution  of  Bhellac.  preferably  with  a  little 


with 


.bbor  aotntion    added 
33109.— S 10  51 4. 
[33101.1  —  Bicycle    Query.  —  The   best   thing 
Alpha  Beta  "can  do  ia  to  get  a  seeond  step  Stted 
by  a  clamp,  if  possible.     I  should  advise  him  not  to 
make  any  holes  in  the  backbone.- Thahbibnt. 

[:M10l,]— Bicyolo  Query.— I  preaome  "  Alpha- 
lets"  baa  only  one  stop  to  bia  machine.  If  Ibis  is 
o,  I  should  aoviae  htm  to  get  an  adjuatahle  atep, 
lud  fix  on  the  oppoaito  aide  about  'Una,  or  Sin.  (or 
oore,  if  desired)  higher  up  the  backbone.  I  think 
hia  will  prevent  him  "  going  over  the  haadlei,''  as 
t  did— 5[11N.  Speclal  Cuallenoe. 

[S310i,]  —  PbonoBrap!i.-Tbe  style  ahould  be 
miutfld  nitb  a  ruby  well  pointed  by  a  lapidary,  and 
ihould  be  so  udjoated  aa  lo  make  only  a  smijl  do- 
>reaaian,  about  l-St^n*  If  it  goes  deeper  than  this, 
vniove  it  further  from  theoylindororfiavca  waaker 
ipring.— W.  J.  Lanuahteii. 

[SSlCi,]  — Phonograph.- Indianibber  will  not 
itop  the  scratuhing.  See  that  yonr  point  is  not  too 
iharp.  and  is  well  polialied.  See  also  that  tha  tin- 
oil  is  perfectly  amootti  and  laid  on  tight.  Eougb 
linfoilisalwaya  very  noisy,- Shelpobb BiD WELL. 
(.S.'1107.]-PbonoBraph— Theiudeotationsonthe 
infoil  ought  to  bu  very  coaipicnons— evea  when 
,'on  do  not  npsak  at  ail  loudly.  Perhaps  jrooi  iron 
plate  is  too  tbick,  or  ia  bulged  in  tbe  middla ;  or 
perhaps  yon  make  tbejHiint  press  too'bard  npon  the 
tinfoil.  There  is  no  diBoolfy  whatever  ia  settiiur  the 
aeoond  point  to  tbe  Maoiraa  deptii  i  I  can  do  It  ia 


of  every  coucoivublc  sahtanci<,  gRUerally  al 
a  thin  thread.  I  have  in  thia  maunor  brong 
spider  and  kept  biiu  at  hard  huttb.-  for  somi 
then  Euddenly.  losing  the  thread,  tbe  spidi 
has  been  very  mnch  mistaken,  aod,  after 
round  the  piece  of  paper,  be  goes  to  work 
the  fibres  attached  to  tbe  pnper  and  tbenb 
up,  carries  it  to  the  edge  of  tho  web  and  tb 
fall.  All  this,  I  bold,  is  doe  to  fmiing,  1 
any  way  due  to  Bi^bt.  al  though  they  have 
to  hearing,  although  soma  nntunliata  . 
■piders  do  hear.  Another  queer  thing  1 
spider  ia,  how  surely,  when  be  gets  unda 
tim.  doea  he  probe  his  thorax  with  tha  fi 
maadible  throagh  a  minute  orifice  in  wbicb 
hia  poison  ioto  the  fiy.  Files  once  the 
aiwaya  die.— W.  J.  L anc Abler. 

[33113.]— Phonograph.— See  myraplyl 
ner"  (33107).  Tha  indeaUtioua  whichcaui 
mnsiwi  note  probably  result  from  tha  fib: 
the  spring,  eauSBd  by  its  dragging  orac  tl 
To  remedy  thia,  make  the  point  torn  up  si 
M  to  meet  tbe  tinfoil.  It  is  not  ueeesaari 
fwiata  should  be  exactly  on  a  level  with  tb 
the  cylinder,  provided  that  their  directioD 
A  straight  line  drawn  in  the  direction  of 
point  ahonld  paaa  through  the  axis  of  the 
one  drawn  ia  the  diroction  of  tbe  aecond  poi 
pasa  alightty  above  the  axis.  Make  tba 
smooth  aa  posaible  by  laying  it  on  a  sbeel 
gkas  and  paaaiug  a  roller  over  it.  It  i 
that   yonr  ateel  apring  is    too    stiff. — S 

BiDWILL. 

J3311*.J-Bleetrlo  Balla.-Electnc  be 
a,  are  made  with  electro- muneta,  am 
magnets  are  aiwaya  capable  of  prodoci 
bigheat  power  in  proportion  to  the  str 
onrrentiit  is,  I  lonpoae,  a  fault  in  the 
needs  attention.  If  your  bell  baa  been 
twelve  months  it  ia  almoet  time  you  re-ohi 
cella.  Thia  you  cau  either  do  youraelf  Or  ( 
to  the  maker.  When  re-charged,  they  < 
good  H  at  flrat,  and  will  irork  anothi 
months  without  troubling  you.— W.  J.  IiAI 

[3311S.]-BlBok  Board.- The  dosider 
black  board  for  chalk-writingare  an  intent 
witbont  the  least  glosa,  or  the  writing  ( 
seen  in  allpoaitiona— and  a  slight  rongbi 
tbe  "grain"  on  paper  tor  water-colour 
No  paint  will  do,  even  if  containing  ma< 
and  aa  to  enamel,  whatever  that  aay  be, 
doubtless  make  a  smooth  aurface;  bnt 
aorely  cannot  desire  a  surface  like  glass  fo 
□ponf  I  don't  know  how  the  makers  bij 
when  new ;  bnt  in  schools  the  surfases  ar 
renovated  by  Vago'a  "black  art"  prepai 
H.  Frankie's  "improved  compoaitioa '*  : 
boards,  each  of  which  is  2s.  6d.  and  6a.  a  b( 
amillar  siie  is  enough  lo  black  half  n  do 
boards  on  both  sides  1  and  it  is  most  eooni 
do  a  number  at  once,  if  you  ha^e  tbeo 
lecommend  the  "  black  art  "  from  ptacl 
tienoe,  and  wish  I  conld  tell  "  Nero  "  hoii 
it.  It  aeema  to  be  a  Bolntion  or  ans'paiuii 
black  in  aloohol.  Aur  large  school  •ilatioi 
get  it  tor  yoo.— 'DaaBBBBT,  , 

[831IS.:-'Blaok  Board.— Is  i*j*  stain 
rtqnin  F    Bore  is  a  very  oSec*'^  m*  : 
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FQta  tuTe 


hraken  Into  uukU  piacM,  pnl  into  oeKrlj 
it  of  TlDKiEr,  wbich  miMt  be  IQ  ui  open 
Lat  it  itBBd  (or  half  an  hoar,  nnd  than  >dd 
t««l  filingti,  when  it  trill  commenoa  effflr- 
Corgrit  dp,  bnt  not  ■■(EoieDtlj  to  exolnde 
et  it  aUnd  for  8)  honra,  and  it  will  thin 
nwi.  Appl7  with  a  brDBh,  mail,  if  not  blatik 
giiB  two  or  throo  mors  co»ti.  If  jon 
K  piint.  h&TB  it  mwli)  np  without  anj 
1  it,— Tbl^scopb  Tble. 

I  — Eqiutorial  and   Iilchtnlnc- —  The 

II  an  deridcdlr  dAowooa,  bat  tho  duint 
'CTCooM  caiilf  »non^.  AU  thkt  ii  DMdsd 
•BTa  a  irood  deetnekl  eonncotian  of  th< 
tba  piUar  to  earth.  A  itont  oopper  rod 
I  Kcared  to  the  iron,  and  led  down  into  ■ 
ot  unit  earth,  tarmiaating'  in  a  ]Mrge 
ate  or  a  laek  of  ooka.— Sioki.. 

— Kquatorial  and  lilshtnlng. — There  ii 

J (your  ironpillBroTer  mffering; 

t  contained  in  an  obiarTator?  I 
copper  itrBBd  from  top 
i  eonnHled  to  a  large 
Dn  in  a  damp  narth.  A  piece  of  the  ntme 
lid  DOnnect  the  iron  [Hilar  to  the  oondootor, 
'  MBrea.  On  the  top  of  the  oUerreton' 
uoal  pointed  termuula.  — W.  J.   Lu<- 

— Brewing. — In  a  amall  brewerr,  with  a 
plant,  it  wonld  not  be  Bdrteabla  on  the 
ooomT  to  Gi  a  eteam  boiler  ;  neither  would 
■radTantavo.  Withrenrdtotheemplor- 
ou  for  boilinr  tanke  aad  other  nteneili.  no 
•  oao  happen,  prortded  that  the  ferment- 
■  an  not  made  of  tiiemetal.  i\IUT  the 
been  browed  io  about  two  orthr"' tlnn^.. 
r  to  nut  nmaine,  and  oonaaqaeiil:.  .  t 
I  eaa  be  prodooad  as  it  no  iron  v  i .  ::  -.  i 
mar 'tste  from  penonal  eiperieU'  i..,!  I 
.  paloanartidsaeeaBbebonght,  ..i':..i:,  j  > 
■cle  aro  made  of  iron  ezoeptin^  ihi'   l.r- 

InanM.  I  oao  aniwar  for  it  that  out  ut 
nd  Tvmal*  now  emted.  ninetr  o(  tbeui 
>f  iron.— H.  P.  Harkis.  Botfaotam. 
-Tiolln  Vamiah.— The  beat  wonld  be 
'mid  dn  ae  hard  as  the  wood  itealt,  and 
'-  ee^tbeporeabeaalittlaohtAedaBi 
_e  Tarniifa  that  beet  anewan  theaa  i«- ' 
i>  ehellaa,  dietolred  in  metlvlatad  epirit. 


fer.; 


1  eiiinir  the  eoBDdboa«d  ot  a  idano  befwn 
r  inrreaeee  ill  naenaneo— •»,  eanolade  it 
re  the  eama  eAeet  on  a  violin.— W.  H. 


rith,  cobalt  bloom, 
ibalt,39a;  ar>enioaoii{,3r-fl;  waterXTB; 
k  one  of  lead  and  eilTar  in  Saunj,  Corn. 
berland,  and  Dnited  Btatea.  Rnchroite: 
i  capper  from  RaDmry  oontaiaiSSperRent. 
id.  18  oxide  of  copper  ^  of  little  oee  in  the 
ir.  emerald  irreeo.  Ennlio ;  arwniate  oF 
S'S  araenic  acid ;  GB'4  niide  of  copper : 
»]our,  emerald  green.  Margaritei  pearl 
icate  of  alnmiDa ;  Tjrol.  Hininm  :  oxide 
i  lead ;  need  ae  a  drjar  in  ramiiihaa.  and 
mt  nioally  prepared  artiOoi^lj.  Flnellite  : 
[  aloni  ina  from  Cornwall,  eontiuni  finorine 
nium;-C.  J.  B.  F. 

md  33133.1-KlnsraIOE7.— Yonr  oorre. 
"  A  Waold-be  Hineraliet  {P  Mineialoviet), 
^rtein  infornition,  which  I  am  glad  to  be 
nij.  RotelUe  la  a  hydrated  araeniete  of 
'i,  tonod  at  SchneelMrg,  in 

'  'nlonr,  bat  ia  nuned 

^iat,  GnifsT  Ro'e. 

ae  deacribed  ae  a  Tarietr  ol  A'i'<;,'''i  ii. 
al  haa  lately  ahown  that  it  i a  »  In.'lini.' 
Ihrite  is  oUiqno.  Ita  H  ie  about  lio  »u.i 
738.  Un  heating  to  100°  C.  tho  rryitulj  I 
•  trsgmenta  and  Inm  blue.  It  muHt  not  | 
idrd  with  Rosile,  which  ia  a  nnk  iriin«rnl  ' 
it«  gronp.  fuchroifs.-  Ttaie  isa  hrrirnteii 
i  eopper,  toacd  in  quartzoee  mica  ulatc,  I 
X,  Hangary.  It  it  of  bright  emerald  or  I 
ooUml.  H  =  3B  -  «,  G  "  :i v^tn.  I 
tiOB,  rbombio.  Erinit'  .-  Thie  name  hi>!i 
dioahydratedarssniateof  coppOTwM.'li ; 
indiaoUcollectionaaf  Coroi'fi  mlncrih. 
'onality  not  iKing  known.  It  oocnr^  in 
id    aKgregalioDa,      which     occiniunatly 


I  lead  oral,  of  wbich  it  aaemt  to  be  a  deeompoaition 
prod:uit.    Ita  H  Taries  from  0  to  3,  and  iti  Q  ia 

aboat  l-S.  FaijaHle  ia  an  anbydroiu  aiticate  of 
protoiida  of  iron,  formnli  2FeO.  SiOi.  It  ia  yery 
dark  green,  dark  browD,  or  black,  acme  what  reiinoaa 
or  Bub-metallic  in  (reah  traotare  H  =  «S.  O  »  1  to 
ii.  It  occntg  at  Fayal  in  the  Aioree,  the  Monma 
Monataias,  Ireland,  and  other  looalitiea,  generally 
with  Toloania  rocka.  It  may  be  recrarded  ae 
a  natnral  alag.  Cryatala  indiatinot.  Flueliite  : 
Thia  mineral  formerly  oeeurred  in  minule 
oolonrlHa  or  white  rhombio  pyramid*,  with  tmn- 
cated  aammita,  at  Stenna  Owyon.  in  Cornwall,  It 
was  partially  analyaed  by  WotlastoB,  who  fonndthat 
it  oontBineilfiDoriaeandalaminiam.  H  °  3  ;  Q  not 
determined.  Aa  to  the  niea  of  the  aboTe  minerala, 
they  are  all  auch  raritiai  that  they  are  of  contider- 
ahle  valne  aa  icientiBe  apnameua  for  atndy.  Only 
MiaryariU  ercr  occnra  in  anch  qoantitiea  as  to  he 
of  DBe  m  mctallnrgy  ae  an  ore  of  ailter,  and  ereo 
thia  ia  rare.  Bbowk  Ci>al  (33123]  i  Thia  ia  a 
ayDanym  fortbeequltarmn]  liinita.  It  ia  frequently 
naed  aa  fnal,  bat  ii  Bonerall^  inferior  to  tme  ooal  os 
aoconnt  ot  ita  large  proportion  of  moiatnre  and  aah. 
It  occnra  in  beda  mora  raeent  than  the  earboniferooi 
period,  althonsb  many  poit-oarbonift 


beda,  interstratified  with  alaf  dorired  from  the 
deoompoaed  granite  of  the  Ticioity,  and  ia  ahown  bj 
the  character  of  its  nndecompoeed  leaTes,  Ac.,  to  be 
of  miaoena  ase.  It  baa  been  oaed  looalljr  for  bam. 
ing  aoaria  pottery,  bnt  ita  calorific  raloa  ie  oonaider- 
ably  below  that  ot  aTOiBge  coal  from  the  coal 
meataorea,  and  it  bami  with  a  bad  emell,  owin^  to 
tke  praernoe  ot  aalphar  and  certain  nitregenoni 
componnda.  It  may  genenlly  be  diitinniahad  from 
trae  coal  by  ita  more-fibroni  and  leeMoatrona  cha- 
raotar.  Sometimaj  it  ii  eran  foliated,  and  oloaelj 
resemblea  a  maaa  of  dried  leafy  matter,  eloaaly  com, 
pressed,  and  eo  tar  altaradaa  to  have  kiet  moat  of  iti 
stractare.  Lignite,  or  brown  coal,  also  occori  al 
Brara,  in  Snlherlaadahire  (oolitic) ;  at  Dax,  in 
France ;  Heaae  Caaael  i  Oedenbara.  in  Hungary  i 
Marrien,  in  Saxooy,  Bichmood,  ViraiDla,  and  a 
neat  many  other  loealltieo.— J.  H.  Collimb,  67, 
Lamon-atnat.  Tmro. 

[33133-1— Brown  Ooal.— Brown  coal  iaaleaapor 
feet  rariety  of  bituminone  ooal.  and  of  more  teosal 
origiD,  burning  with  an  empyrenmatio  odour.  It 
often  baa  the  straetnre  ot  the  original  wood,  ot  a 
brownish -blaek  ooloar.  A  tertiur  tonnatioo.  — 
C.  J.  B.  F. 


loo.    It  ia  either  oonpaet  or  earUily~L  _ 

faot  imperfect  ooal.    It  barat  elowly,  leaTea^mnob 


ta  a  strong  salpbnroas  amidl.    When- 


[33138.1 —MioTophono  Conatraotlon.  —  JIak* 
i a  microphone,  as  deicribed  in  letter  14t:;:t.  merely 
correctio;  B  i>y  placing  in  letter-praes  F.  tbm  the 
pieos  in  "Winesf'a"  sketoh  (which  I  may  odd  ii 
fairly  accnratr)  marked  F  ahaald  be  aboat  S^ia.  1« 
Sin.  long,  and  about  I  tin.  wide,  sod  the  npnght  E 
■hoold  be  morti  upright  for  delicate  eonndi ;  the 
other  pointa  yon  may  follow.  I  am  sendinr  an 
article  to  "oofs  "  ou  my  pilamicrophoBe,  undpipori. 
menu  to  be  i/ju'U'  ivLlh  it.-W.  J,  LiNc.iRTEU. 


[«I33.]-Bl070Unjr.— It  ia  poaaible  to  get  a  good 
aeeood-hand  bieyole.     PettMo*  "  ■>>."l''  ~rf  ■  ■«••— 
called  the  Enhanm  and  Xarl,  a 
bicycles  adyertUad  in  It— anch  ai 


bieyole.     PettMo*  "  abonld  get 

._. J  w — I  ^ijj  aeleotonooii 

Ma"Chal1anm" 

other  beayy  maohina— and  giye  aboat  .£10  lOr 


Thoee  adrertlaed  at  mnoh  leee  ara  either  n 

or  brokMi  or  defeetiTe  maehinea.   (II  Do  not  telaot  a 

light  maahine  lo  laamon.  I  booght  a  light  newona 
to  learn  with,  and  knoeked  it  all  to  piaaea.  Whan 
"Fegatns"  ha*  ridden  3,000  or  3,000  mile*  it  will  be 
time  for  him  to  think  of  getting  a  new  one.  (I) 
Beitara  of  the  ao-ealled  ehsp  bieyelea ;  they  are  ■ 
delnaion  and  a  anare.  Abicyola  rsqoiroa  yery  tlg^ 
FdI  workmanahip  in  making  and  good  matariali,  utl 
this  cannot  be  done  tor  £7  or  £9.  (3)  All  the  WMr> 
in?  pirta.  (The  atate  of  the  punt  and  onta  in  tlw 
tira  are  of  Uttle  eonaequenoa,  as  they  can  b* 
n-paired  with  Tcry  little  trouble]  (4)  It  is  not  kt 
'   neoeesary  lo  learn  on  a  "  body  jolter."    Inlaot, 


I  think  yoQ  cannot  learn  on  one.— TBj 

[33133.]— BiorliDB.—"Pegaaas"  would  do  wd 
to  aToid  aeooad-hana  bieyolM ;  tbey  are  nnanUlj 
damaged,  antiqnated  nui;nineB,whion  an  being  OMt 
00  one  eida  by  ridare  wlio  want  a  mora  elaignnt  aatd 


oompel  a  bieycliat  to  dispose  of  a  nod  maoblna, 
bnt  they  are  rare.  As  a  aaller,  I  find  U  to  par  tka 
best  to  sell  a  machine  attar  haying  ridden  it  one  or 
two  seasons;  the  loss  ii  only  a  few  pounds,  and  to 
keep  it  there  ie  the  drawbaok  of  riding  an  old-faah' 
ioaed  bioyde,  constant  repaira.  and  the  and  being  a 
general  oollapte  and  a  dead  lose  of  the  whole.  Cheap 
bicyelee  are  aa  much  to  be  aroided  aa  aaeond-hua 
ones.  They  are  badly  eoostructed,  are  of  comnoa 
'  "■  '        id  oonieqnently  *ery  haaTy,   and    thay 


wiU  coat  I 
■tact  npi 


cixbt.Q 


arly  the  Taloo  ot  a  good  maohiQe  i 
ra  i  and  to  ride  them  ia  to  handicap 
liiiid  ijf  from    t-Ti    to  liflncii  pounde  in 
-iyeA  it  wlmt  you  might 


nably  Pipoo; 


ibiDO  oaj  ba 


ill.     Tbia  c 

hod  "  all  hriKht,"  withont  1.    .  ..^ 

gandtly  painled,  or  perhaps  profusely  (tilt,  and  no 
tud  of  oitns  giren  in,  A  lieitinDcr  wquM  not  nndar- 
etaad  tho  diSereot  pMrttt  the  beft  courso  for  him  to 
t&ka  ia  to  purcboso  froED  a  irood  maker,  snah  aa 
Hambcr,  Cower,  Oreon  IB'haoi),  CoTsntay 
Machioiit.  Sarrey  Machinist,  ii:.,  &■■:.  If  nm  haTn 
rough  roads,  aik  for  a  ''  roadaten''  iF  gDod  roada,  a 
"light  rotdater;"  c^ire  length  of  leg  and  jtia 
weight.  Ball  bcariara  are  considered  to  ran  tha 
caaiest  andto  lasttbo  loagpst ;  parallel  bearinga  On 
my  opinion),  conio  next.  It  ie  possible  to  learn  on 
a  spider,  but  it  ia  mopff  diffijuU,  and  also  doogaton* 
to  rlil.r  an.)  ran-liiun,  ,\  l.jii....':'i;,b;p  b  far  tha 
bestand  sateat— Captain,  V.A.B.C. 

[3313t.]— 81phon.— The  beat  amuHrament  ym 
oan  have  ie  to  take  the  pipe  direct  from  tank  to 
femcaae.  Too  can  gain nothingby  making  aaiphan, 
addition  with  the  exception  ot  innnmeraole  dlMonU 

ties.- W.    J.   LANCiBTKK. 

[33 13B.]— Power  of  Astro  Brapiooe.— Obtain 
tocna  of  O.a.  Let  as  anppoea  it  to  ba  GOin. :  thin 
obtain  equiralent  fooua  of  eyepiece — aappose  this  to 
be  iiii._;  then  in  Bffin.  there  will  be  100  iin..,and 


100  will  be  tbe  power  of  tha  eyepieoa  on  the  lens 

"-      may  get  roeae  ot  0,Q, ;  ol 

la,  and  ^so  fooos  ct  eyalens 


named,  roughly.    Yon  may  g 


[33128.]— Photographto.— Why  not  at  on 
e  Lifsrpool  company  emnlaion  P    This  ie  a 


-         .-     -  5.  G  =*■(! 

name   hue  been  applied  to  a  graoni 

rocks    in     the     neigbboarhood 
Cnnseway,   Ireland.     It  la   a   liigl 
limte    alamina  and  peroxide    of   in 
'     DBrgyritp)  h  an  anhydrous  sni] 


theL.. ^ 

prepared,  and  requires  merely  ponring  on  to  a  plate, 
and  the  whole  thing  ie  done.  Plate  may  be  exposed 
either  ina  day  or  t  welre  month*.—  W.  J.  La^i ciaTiR. 
[331281- PIiotogTaplilo,-"Pbnto"  aaki  for 
information  on  Chardon'a  "  Bromide  Emulsion  " 
process,  for  which  I  would  refer  him  to  either  of  tho 
photographic  almanaca,  where,  1  betioTn,  full  in- 
itructiona  are  given.  It  is,  bowerer,  neither  mors 
aor  lees  than  an  emuleiou  procese  (collcdioa  not 
{(•latinel,  in  which  the  aenaitire  ealts  and  rud. 
njtton  iiaro  been  precipitated,  and  then  waehed  and 
flried  ready  tor  again  beln^  disaolTed  in  alcohol  and 
(ther.  It  is  a  more  annsitiro  prooeaa  thao  "  wet 
(ilate,"  bnt  requiree  alkaline  development,  when  it 
(ivea  a  very  di^tailed  but  mthor  thin  iinog!?,  1  bc- 
Jiere.  It  can  be  obtained  From  Kolomon,  ot  Itad  i 
Lion-Bi|nnr' ;  bnt  1  sbould  certiinly  recommend  in  ' 
preton^nco  K^'Muetfe  "  Urlutiim  Kinulai"  "  " 


,  if  iH 


detail 


instead  ot  alrohol  and  etiierand  tbsirucconiiianyin 

tronblo.  Sm.,  UEcdg   only  water    for    eolution.     I 

;    "Pbota"  ia  not  acqu'iintad  with  it,  and  you  ar 

;    willing-  to  innort,  1  will  giro  him  an  ontlina  of 

'    (ndatina  procpte  I  Lars  bean  cipcrimcntiug  in  to 

aomo  Foor  orSre  years,  and  which  eo  fi '  ' 


' '  54.  It  ie  found  at  BrsQuadorf,  in 
aibrani,  io  Bobvmii,  and  a  gTfrat  many 
both  in  Enrope  an'l  in  Mexico  aad  Peru. 
Ian  oblique.  jUtniiim.— This  name  has  i 
d  lo  nmiilion  (natire  snlphida  ot  mer- 1 
a  Ted  oxide  of  lead.  It  ia  more  properly  i 
ttfae latter,  which  oecars  insmall  quan- 1 
eadfaills,  in  Sootland.  in  tbs  island  ot  I 


[.ISLSO,]- LlRhtningConduotors.— Onlyonoin. 
structioQ  is  ceijui^itu— do  not  nee  any  ioS'ilntors ; 
secure  the  condniitor,  wbich  ia  best  made  oF  copper 
wire  rope  at  Icatt  Jin.  thick,  to  staples  driren  into 
tbe  brickwork,  or  lo  any  bands  ronud  the  chimney. 
The  point  to  be  most  care rnlly  attended  '"   '"  '' 


in  how  maaf  timee  focn* 

will   go   into  toena  of  objeat.lens,  and 

IdiriJo  tbe  quotient  by  |;  thne:   Win.   O.O.jjin. 
eyelons  girea  KIO;  then,a»,«  3  +  4  ^  1H>.-St.  J. 

I  Lakcastkk. 

[33ISD,]— Srnptlona  and  Barthqaakan.— To 
John  S.  Lake.— "NaturforachBr"  for  aoth  April, 
I878.-A.  B.  M. 

[33t6S.]—Oarbon— Bisulphide  Frlam.— I  hare 
toand  Kay's  coagnline— which,  I  suppose,  is  a  prs- 
paration  of  ieinglase — do  the  work  rery  wall  indeed. 
See  that  the  sartaees  are  qaite  Sat  before  cementing 
them,  and  haro  them  quite  clean,  withont  any 
finger  marka.  Yoa  will  be  able,  with  aare,  to  make 
a  good  priam.— W.  J.  LancahteB. 

I      [3:tlS5.]— BloyclB  BrakeOord.^Tbelionleathar 

I  brako  cord  will  not.  I  Gad,  break  or  eat  through.  I 
always  uae  an  oiled  rag  to  rub  down  th"  apokea  of 
my  machine,  which  keeps  them  from  rubning— A.  K 
[33 ir> J.}— Bicycle  Brake  Cord.— Ae  I  bare  tor  a 
IniiC*  time  been  in  the  habit  of  coTering  cntgat  iritt 
No.  a.'i  roppof  wire  for  eororal  bicycle  Srma,  I  pro- 
-niiio  thpy  tin.l  this  to  answer  best  for  the  parpoaa. 
I'hn  gut  is  (iret  twiatcd  very  tiitht,  and  whilo  in  that 
.^oiiililion  WMppcd  round  with  tha  wire,  ao  that  it 
L^s  the  donble  i:'ffL'ct  of  strengthening  the  gut  and 
prcTiiuliaif  ita  wearing  Out.  I  remember  thinking 
they  were  yioloneello  strings,  and  marrelled  where 
Atich  a  lot  ol  those  instrumCDts  want  to-W.  H. 

[33iea.]— ZlnooKrapliT  Mid  Anoatatio  Print- 
ing.— Tbs  two  proeeaaea  are  quite  distinct — in  the 
farmer  the  drawing  ia  cither  made  on  the  transfer 
i>ap.-r,  or  npon  the  linc  ;  in  the  latter  (the  auastaticl 
iipou  plain  paper.  But  the  reanlti  ilo  not  compare 
fnTonrably.  1  ebonld  beglid  to  eend  D'Erlyn  some 
triiiN  of  mine  drawn  npoo  plain  [isper- a  transfer 
produooii  by  coUograpby  or  "  golatinr  — 
transferred  to  -'  -  ' '—• ' ' 
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C3S1711— B«tt«ry.- 

!!i^Mh£  w  m  Bwdut : 

rS3172,l— Antl-noiTOBlTS  01U.-P«fli»pi  fooi«  of 
)ii  kind  re»dfT»  irill  infonii_me  ho*  Omm  «o  b»  pro- 

[S3173 . 1— Bl  B  otrlolty . 

I  b»thP  Third,  whiit  dirwtinn  ihouU 
»ka  throiurli  Iho  bodjP  Shoald  be  eIi 
lioo  tn  nuke  a  timpls  and  tnltable  lKtU> 


entlemmn  t 


itoarlnB  inil  sMo.  I  -nnld  like  to  kno* 
II  inT.  sipiTid  DO  •olidifjlDg  beildei  wi 

Uld  oblllB-QlLLlDH. 

1S3175,1— Midland  Eiprex-— On 
1^.  A  Torj  fjut  fpeciiLl  expren  Iflft  L 
onir  'topped  lor  tjbM.Bginf  eoffliufl.    It : 


[33178.1— Midland  Ll«[liti.~l  m  tbs  nd  lighu  on 
thB  l»ok  of  Bi*nj  tmini  in  a  Una.  How  It  thu,  nnd  whj 
do  1  pee  a  green  %ht  on  atvenl  goods   Had   oi^sro^ 


tnittblaoomnoritiMir  Ihudlr  kngw two  liTBalaiti 
.vhieh  glTe''SlBF«teBo^"allkB.  .".!  wpiilaa. 
(omad  o(  tlw  titlM  of  him  at  Uw  l«diiw  tir»t» 
rnllectioni  o(  th<  0«mu  Lathnrnn  Cfantehlihdlhi 
uoderadMpobllcatlML— OiOBaa  Bbu,  B.A. 

raslSO.l— PlooallUl.— Will  anj  re-dur  of  "obi" 
;.  :hd\j  giie  >  receipt  loc  ths  abors  articli  T  Hun  tjiad 

%.  Iiro  left  to  iland.  iHTJnit  n  thin  liquid  nbon  ui 
I  rcUow  p«te  below.  Tlw  «8cr8t  apmim  to  be  fn  taUat 
,    miitnre  ibont  the   tbickneai  of  cnun,  whid  wQI 

rsSlSl.]— PumlKatlng  Wood.— Could  any  nada 

■  ficonlouraud  ■pMunoDs  of  old  oalc  P  1  nndentaBditli 
il.ioabr  pnttiDElbe>[>odiDtiianaiTti|(htbin.thKEUia 
'[Inboi  withfiiniH.  What  kind  of  vood  and  ohHiai 
;u«  Died,   and  bow   applied  P— Cm ■ar-xili*. 

fsSIM.]— Keeping  Colliery  Enolne  Fiiclit.- 
[  im  a  wiDiler  at  a  DollierT  out  of  a  pit  wUoh  aalgitl 
■iitelj  happens  to  be  t_be  upMt,  which  ia  onlj  flu  Tart 


through  ths  woric, 
a\T  drop  ir  '-  - 
I  woaiiT  lil 


If  health. 


1  loide  one.  luHnf  had  a  UtU 

a  contend  with,  which  oauall 
loan  to  bmooie  jvBoir,  and  lb 


of  the  read 

I  naolt  ol  w. 
boUerF  When 


QUEBIES. 

FSSIM.  I— IiOoomotlTB.— Can  an; 
Ike  aacHisic  gl.e  «.inB  dlmi     * 

alooo..  wtihthaari.ineailec 

I  obtain  a  diaphragm  nf  one.  and  alto  the  wiaiu  buc  iwiuk  u 

pain  of  crllnderi  and  two  •moke-boiai,  and  too  funnfli  t    ^^^  j),^  imfoil  t 

baloBgisg  to  tha  K.  B..  and  0.  Co.—W.  H.  SiuOBDi  uiln'rH^n'^^ 
*'««"'*'•'■  '  torniBd  P  The  ipr 

LSnm.J-BbaaTa.— Will   unu   nadsr    Icindl^  help  N.«m>tobaof  ooi 
—  r  IhawftlaorBBhaaTethatB  wireropeworktoo.and  1      r331§0  1— Cloi 


r  re-^ta  ooiUd  (tlie 


faSlTS.}- BsBtoring  Qllded  Oritan  Pipes- 
Wliat  can  I  do  with  a  set  of  organ  pipaa  thnt  are  uoe 
what  battered  and  hare  ths  glldi^  knoakad  o9  m  pUoaa  I 


w.  1— Phonograp  h.— Mn 


it  tlia  erliDder  of 
1  lanirthP  Thia  w 
30  aegondi.    I  idi 


[13193.]— Iron  Pianoforte.— Hari 
I  l.ind  at  DOS  of  tbeH  I  iball  ba  innoh  obii 

,  r  anT  practical  reader  will  afford  me  i 
'  i  1  the  Bnt  plsoe  how  ii  tbs  loaDdboird 

I  ick  P    I  notice  then  are  asrew-bolea  ii 

!  ;  ip  to  thsm ;  so  tbat  tram  that,  aod  tb 

'  ..rthsliolM,  I  prsanin*  ths  thread  will  haTstotaaiatt 

'hbi  BMindbcvd,  and  it  puilai  a 


it  in  any  wa J  uiiinn  to  ite  ooffaoidHi  it  wonld  aeaea  Mil 
II  dealrable  additioD.  and.  aa  I  am  witfafnlto  haTem 
i^iprOTOmeat  within  mr  reach.  1  ihonld  Ten  mn^Uk 
if  f  aoi  Dotaaklngtoo  Duoh.  adaicriptian  oltUiaali 
iwsffeoti.  I  may  lay  that  I  have  laidont  my  "anta 
L-irelnlly  froralutrastloni  lately  irlTeD.  and.  being  int 
)Andy  with  my  tooli  (nish  aa  they  are),  and  datanM 
1J  ipua  BO  i^aa,  I  han  anry  hops  ol  nltiaata  ■■■ 


re  that  a  wire  n 

n  ttarodgh  It  Id  ods  i 
ff  oC  flUlDg  o 


to  ba  of  oonaiderable  itranirth.— Tiao. 
§0.]— Cloains  Tubes   of  Spirit    Lt 
Oii  ia  oriufniSly  dono  I  balieTe  Tt  la  by  tb 
t.    The  other  day,  wlthing  to  All  one  with 
ibbed  dawn  one  end  on  a  Tnrkay 


miW.]— Mining.— Will  samsa 
llowingqneriea.-I'int.  whj  are 

»Dnd  onrta  pat  in  and  faatenad  wh 


uars  oorba  nt  ka 
f  Sacsad.  hova 
..ethegTannd,kd 
Third,  what  i>  « 


MM  Mud  at  eamsnt  or  eonetUng  P  Any   inloraation    ,jtrit,  I  mbbed  down  one  end  on  a  Tnrkay  eWna,  took  I  ,„pernaBBof  what  oiJllera  call  "white<laBip''1 
"""J*,™?  thankfullTreaBTsd,  Mitwonid  airtmea    .^t  the  oolonrleu  .pirita  (ipirita  of  nitre,  for  tho  thtr^      ,  lEe  meanlnit  of  "atomio  weiehta"  whan  ipa 

^^^s^&^  ^^^^KH^s^  ^^^^tBB^m 


[SSiei.l- Blootrla  Bells.— Would  loma 
readert  IciDdly  Inrorm  me  whether  there  la  any  I 
or  ilinilar  oelhi  or  battery  apedally  mads  tor  (dec 
to.,  on  board  >biH.  acrswi,  paddls  boala,  oi 
gensrally.- W.  R.  B. 

[33ia2.]-Boap   BnbblsB..-  ~ 


t'sSlSl.]- Life  of  •  WatolL-Uy  <nfe  and  m^lf  !-ff^^H,  wheaa  term  eipina'SS  yea 
lanaehafniaGsDSTawatoh.  Ulne  waiamoat  reliabla  „m  ronttj  is  £i!0  per  annum.  Tho 
iine.  and  my  wi'- -^ '  -' >~  <- i.—     nf  u..       .  ., 


dMkdi 


I391S3.]— Worka 

ha  wonld  rocommaiid 
knowlsdffB  of  chemifl 


a  lather  for  blowing  loap 

on  Ohemtatry.— Would  Mr. 
ehanlat,  kindly  aay  what  Korku 
to  one  who  wisbaa  to  get  a  aonnd 
-y  by  worUnir  at  It  himisir.  being 

a  Ac.  P  Haa  rot  Roseoe'a  "  Biemen- 

"  Practioal,"  and  AtUeld'a  "  Phanna- 


lai  always  nied  na  and  onr  watchga  wall.  An  idea  h» 
iBOored  tn  me.  How  long  nhould  a  OeoeTa  waiih  laa'  i 
Kith  cvefnl  usge,  ita  ooat  when  new  taking  tno  flRureu 
ii  theponndtottateit  I— J.  L.  H.  B.  | 

[33182.1- Valuation.- L  Jl  TS"  of  age,  i>  entitle 
m  property  on  Ibe  death  of  B.  U  yean  of  aoe,  and  bot 
manihmatoraalia*.  Can  thia  be  done  I  Ifao.inwhi 
jTOportionwoold  A  and  B  b*  entitled  to  the  procesdi  ?- 


widow  faai  no  bk 
'     "  igbud.  bat  I 

,  brothH%*a 

r«  In  Englaod,  and  in  tolerably  ouy  oircumalaiicaa  I 
binka  tbat  if  iba  had  tnudi  anooKh  to  cany  te 
Lmvlim.  where  the  waa  manitd  to  deoeaaad,  asd  wM 
ha  alio  haa  Mood  ralatlTea.  ahe  eoukl  get  aa  N 
iTelihood.    Inivferansstsheroaiis,  the  tollDWiigqw^ 


i^l"  ?°r^'i  "  ""'^K*'-^^  f^'h'.-^J'^  [S31BS.]-PnrifyJnB  Kltrate  of  Potaah.-Oai,  I  i";^', ""l?^". 
wnlloal  Chemutry,  The  object  ia  to  hare  a  good  |  ^  chemioal  torripoSdent  Info™  ma  how  to  purify  '  ""^  „i^^^Hr 
knowlodue  of  analran,— F.  C.  F.  .._.... ...i  o  _Vu  jc  to  carry  tee  wiac 


proride  support  for  eelf 


then 


knowledge  of  analysia,— -] 

tSSISl.l— Proportlea  of  Mattsr.— Ia  it  ooniLrtanl 
to  lay  that  ioi penetrability    and  dlTiilbillty  are  bolli 

Cpstiei  of  matter  F  In  their  doanitioui,diTiin>llity  r» 
to  aggregatlona  of  atoma,  and  impenetmbility  to  thi- 
atoma  thamielrea.  la  HiflDg  dallDitioiu  Co  theat- 
properbee.  both  dnflnitiona  ihoald  refer  either  to  tbt- 
atoma.  or  to  aflerap^Uoni  of  atomi.  If  thli  ia  followed 
ont,  I  do  Dot  think  that  matter  can  be  laid  to  be  dlTlilbli< 
if  we  speak  ol  atomi  i  or  that  It  can  ba  Itnpanatrable  If  w« 
ipeat  of  mauea.- L.  Bltauisx. 

[33105.] -Pain tiuK  Tmitatlon  Oranite.- Can  >«>■ 
reader  Inform  me  hr-   • ■"  *•■-  - —  •^" — 


ipondent  Inform   ma  how  to  purify  ' 
BalainB  Water.— wm  any  reader  kindly  I  {«"«■  or  brothei 


lild  in  her   ab« 
deceawd  claim  an 


and  how  ii  the  dniihing  pr 


Lt  the  itone  plllan   of 
-"-  P  What  ooionn.  an. 


,    Aabeatoe  wonld,  1 


[3319*.]— Orgai 


IxiDiBan. 

t  will  bear  being  n 

■toe  wonld,  T  think,  ■^us.vHr 

le  to  work  it  ap,  »  ai  to  fon 

lar  to  paper.     Will  any  one  kin 

tdl  ne  how  to  manage  tbii>— Oircibil. 

aSSie?.]— Bteel  Watoh  Cbalua.— Conld  any  rai 
3rm  me  aa  to  the  belt  method  ot  blacking  eteel  wal  _.._, _.. 

ahaina  for  acortaln  pnrpoiep  1  want  to  black  them  over  .  prefer  pliwln^  tbs  pi' 
hays  tried  BmuiwLok-i>lack.  lamp-black,  and  Berlin-  with  treble  pipeiln' 
bUok,  bnt  dud  that  neither  one  will  aniwar.  ai  the  btac.     bnt  am  doubtful  abt 


Aa  P  It  mnflt  be  lelf-aotinf .  H^ht  abonl 
a  district  wholly  dspendeat  on  rain  wati 
conld  not  afford  to  uie  an  hydranlio  rs 
t  the  waits.    Wonld  a  pnlaometer  doP- : 


R.A.  of 
iaeetrtable.    1  thought 

fonnd  by  adding  to  the .  _  ..    .    . 

at  ArlH  for  the  lama  day ;  bnt  on  oomparlng 
tfter  dednotlna  24  honn,  I  am  out  nw*  th«n 
ill  the  reported  aoathinga  ol  th*  stai 


gromretbeb 


coniiderable  hi 
pnnma,  bn'  ' 
Into  thin  at 


thalitorjniw 

the  inn  for  tho 

and  check  the  renlt  with  Che  lonUi- 
asout.-P.Hqu.aa. 
].- Wm  any  oontribntor  on  this  niL. 
k>undins  Btopa  (great  B,  iwall  7,  pedal 
Btt.  deep*  by  12(t.  Sin.  high  P    I  ahonM 


to  aatomtion  r— 0. 1.  C. 

S331B7.]— Mftthenunioa  and  Obaorratlon.- 
in  Hsncl--"  '-  ••' *'■""  "'  --«"■"•""•  •">-" 


n  off.— W.  1 

[S3WS.]— Foundry  Coke.— Wonld  anjr  corrMpoc 
ooks.orrofer  metoaomewDikoaltP— J.  E.  Guaoia. ' 

[331S9.1 -Bene wins  Qrenet  Oella.— Woidd  Ur. 
I^icaiter  or  any  of  ycnr  oarrespoudenti  tell  ma  how  t.i 
renew  some  Orenet  cells  that  hare  been  naad  for  eleclri.- 

oompoaitlon  for  ooTarln^  tops?  and  hnw   to  naa  it  in 
OOTerlnff  eelltopiP  And  it  it  would  a 
much,  ihonld  fr'  ——'-  --"--  ■- 


oautre  and  pamge-board  fo 
mt  height  bsing  tuRlcient  f 
.nReuent  la  admlsilble,  a  i 
otroUar-board  wiU  oblige. 


el  firstly  obliged  tor 
?pairiDg  Liiolajichii  celli  ale~ 
ro.1-OatrtgKer.-WiU  ic 
ontrif  gcr  to  CKTj  a  pnaoi 


.little  Infarmation    reader gli 


diapason  lielng  Clin,  dia.) — rii.,  atopt  diapaaon.  bohlfluta. 
itopt  lute,  plocojo,  pedal  booidon,  and  Tioloncello,  all  o[ 
wood.— H.  6 

[33187.]— Fopoe  Pnmp.— I  ihoold  ba  glad  it  "  Black 
Wttch"  wooldgiveme  drawings  and  dimeniioni  of  tLii 
pnmp. — Youitii  EKOTrimaa. 

[33188,]  —  Preanire    Oanf 


of  *' Kmrdoaa, 


idaboalllin.  India-f- 


ny  war  leK.illr  liabl^ 
art  tho  oniin,  it  me  wionw  is  nnalifa  t«  clo  so  P  Wl 
wierof  "oun"  glie  other  oewuary  infaTmaCui' 
Wtb  subject,  and  also  kindly  niune  any  little  booii 

[33196.]- Bar  MftKnet.— Will  Mr.  Lanai^i 


knowledge  ol 
™j."  Conld 
It  going  beyt 


A,  6f^ 


malhemallaiil^ 


Tomy'r    I  shnU  ^ 

brak*  ^ 
mbie ;  tne  air  mshea  " 

2  yarda.    What  ia  it  P-" 

-Rapidly    HaialnK   TemporatnTf 

urn  lomo  (ellow-wader  klndU  inform  i^ 

to  ralH  the  temperatnre  of  a  pail  ol 

,bont  S  gallon.)  from  S0=  to  liW  r.,V 

Ijt    Anypatanted  method  or  othtiw^ 


a  ] -Legal  .—Will  lome  of  onr  lanl  ««■•• 
,tla  information  as  to  Iba  f ollowtn«  P-A.  »- 
»  in  London  in  laoi.  The  Ooort  of  0"-^ 
hare  adTerti>ed  from  time  to  tima  farhli^ 
_Iow  can  I  obUin  particnlaia  aa  to  «lni  ^ 

^™^5;e'dei«Sf  oTaB.*;  "^  "^idi*' 

oSj'who  ii  entitled  to  It  P— B.  o'. 
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[3HnL]— Bnlphnrlo  Aold.— TdoU  *aaw  Mlphnrie 
J  ——*■***»**  *•  ■*-«-*^r  klndty  ^iv*  hb  «iperfuuia 

«1  TSUI*  oorapuHMD 

E^n  of  o-  V.  pndacad. 

chamhem,  ud  erftpo 

1  niiitB'r«ti(7iiigtWD 


■  (oUmriBgr    IBndrnE 
ra  uwd  tlo*t.  SoDteh  cm 


tbOTfcash.  I  ««nll  rMIj  iri'a  In  rrtni 
r  t£a  bMtSt  ol  osr  iwden  ol  the  t 
MlMd  m  ton  et  SpuMi  on  ^— Thi- 
T.  for  inlphnr ;  ditto  ohI  ;  ditto  reur 
te;  ditto  Unvi  dlttobuipen?— O.  ^ 


Ihiu— I*  V*-— K^sco*' 
ES»».3— Ciril  Barrlee.-!.  Whut  troths dn 
■  nutom  odkaruid  elorla  Ln  theCDatnm-hDivof 
hMdiflonat  tUgm  of  appoiatoiont  >rn  in  ihiik 
rikanrrtear  2.  what  >n  the  datiu  oI  the  eiciH 
dderiulDthtBudHOmear  Abo  wlut  are  the  dil 
ifw  of  AppoEBtawBt  in  thu  bruich  of  tbeiervici 
mt  lableeti  •»  oadidiitM  nini  In  for  tta* 

■•  held  t    i.  Whit  eiin  inbiecU,  if  try,  uro 
MitiuniDediBtDrlBdIuorColDiiiKliiemDe?   I 

UedintbgCliU  MnLoeF    lihould  feci  much  a 

■BO  hllov-mider  iionid  kindly  in.wor  the  ah 

B  ma  if  than  la  ujbook  which  trwta  ut  the  i 

ih.-To  I[>.    Bhk 

ffiieii'b?S!'BLi"e 

lobligod  i(  h*  would  Inform  mo  wl 


BotgatTtrjFtlglit;  K  i*n  Mnaiblj  to  Uh  toB'-h,  bnt  wbeo  i 

attauad  to  tbaaprhif  (DlockiBa]Dipriiiir,of  dlmniBlriaiaa  i 

dItm)  Itbaoame  qnilatljcht.    Idoaotkoow  irhrttaortha  t 

paper  iluinld  liaT*  baaii  qnito  tigbt  before  attached  to  tha  ■ 

ponnd)  and  nooBtad  aona  on  the  erlinder.  lo  tWt  It  lar 
qoite  dat  and  flttad  tl(rht.     -  -  -      '    - 


e  mittor  of 
iCEFia». 


I  Jollied  the  i 
lindde  e'lactlr,  U 


bj  each  paint  to  coincide  emcOj,  tfaHoc  it  with  a  Diunl- 
fjinir  iflaii.  1  then  ■oremd  np  odb  point  till  it  mide  a 
■rood  furrow,  ipoke  into  the  mouthpieoa,  tumioi;  at  the 

nther  point  till  It  preued  Anulr  at  the  bottom  of  thf 

a*  to  what  it  tha  matter  with  the  inatniiDBDt  I  ahoald  he    , 
BtcMdlnEljobllgad.— H.  WiLUXKi. 

[S3212.]— Pruaalato  of  Potaah.— Will  wme  che- 
mical cnrmpondcnt  klndlj  obli^  bf  erivinir  information 
raipFctlng  the  cbomiOBl  oompoDnd  known  aa  pnualate  of 


[saaM.l-Halae'B  QalvanlD  Battory.— Will  wjmo 

tloned  appuratan  kindl/  pfiTe  mo  partioolarfl  of  iti  oon- 
atmction— i.r.,  ■lie  of  batterj,  piatai,  and  mode  of  prodoo- 

lithea  I  iratbar  that  the  batterr  ia  a  ISniell  Soier,  whkiKor 
Donrw.  wnold  bs  worliod  bf  rtilnto  ..Uphnrio   aoid  ;  bnt  I 

whiob  apparenti^  conaiafa  of  onlj  one  wirn  fnrLmafr).     I 
hf^te  an  idea  that  br  the  motion  of  a  HplndLe  a  cOTTtnt- 

"TaDd'eB([t1i''of'»i™"m"'ooil°'whothpr  nil^oryKoli' 
rare«l.  if  an  Iron  core  ia  nied,  how  Tibratiooa  are  Jic^ 
^ed,  and  how  regolated. — Little  Eaaai, 
»322S.~]— Qelatlne.— How  ehonld  tbia  br  pnpvs4 
-  mountLn?  photoaf  What  propof-Uon  of  walerP 
oald  anjthinH  be  added  ae  a  pneerrativa  f — Josb. 


i.  What  la  a 


Domr  black  which  iilk' 
A  black  fae  can  petwi 
alio  be  Riad  to   bear  nl 


Dd  from  what  artidei  t 
rongth  and  pnritrf — 


rhe  point  to  tear  it.    Ala 
tcp  diapbraimi,  ai  Ur-  1 


iMwlS|1^Sr™"a« 

tnai  fpanh  wlthlDlenble  diitiuctnfaa.  'Ctx 
■d  (in  me  aor  idea  how  to  a 
Wdr    IfaolihaUbeRratofot. 
HnUa  aipeiue,  and  the  leinlt 
■lad  for.— F.  B.  8. 

nB0S.1-Antamatia  Sohool  Bell.— I  wlih  to  ring 
thnaadioalbeUBntomatinaiT.  Can  aor  oaaobliEe  me 
JfcllllMUIHliiB  aa  to  the  alia  ot  electro-Biainiet  required 
toahumer  ot  about  £)iB.  br  Hin.  F    DelaiU  a*  to 

t-Mkt,  aa  wall  at  kind'  of  baiter;-  bsit  apnlicnUe,  aid 
—  ■  aot«dl,wonIdbBferjiLci«ptable.— Vh.  D. 

M.]-BUetrlcal.-Will '-  Stpmt,"  or  vij  fellow- 


'        [3.t21.1.]— Araonta    in   Violet  Powder.-Wlll  a 

:    corrmpoddent  gin  a  aimpla  trnt  hj  whiob  araaola  In 

Tiolct  powder  mar  be  detected  P    l>o  maoT  Indict  and 

that  a  ffrcat  farour  would  be  conferred  upon  tbe  "  lorde 

'    prooeui.    ImmeBW  beneatreiiiltod  from  the  puUica-inn 
:    br  the  Grrmaii  OoTarnm?nt  o(_  a  aimpla  teat  lor  aniline 

[3M1S.]  —  IniprovoniBnta     in    Bioyolo*.— Will 
'     "Aldcrly    EdgT"   plMM   adFiao  P     I   haTO   njipliiHl   to  a 

'    whwlalitin. apart.    Ho  (the makerl  aaya  Itia  apian  that 

'    haa  been trted^nd  abandoned  becanse  unnfe ;  that  it 

uld  be  impoielble  J 


iitneulK 


tndleTor'wereflttcdto 
UB  beavijj  ;  and  that  It  haa  ma 
nuld  ba  aa  tn^ubleacme  to  le 


I  of  an  electric  light  wi 


Sr    i.  What  pBcentaea  ol  the  carbon  loit 
nfnral  to  tbe  other>-J.  H. 
IIE«.] -Capital  Inveslmeni-I  trxut   that.  In 
^-^tuwuiaqiurroftbir;  „„l„r...lam  not  tmpaaa- 
diforbiddaa  ^roaod,  but  []n[  uour  Journal  efer 
«u  ita  pagfla  to  the  rc'iui"  lentaof  elI],  thia  alao 

U  for  thfl  ii^nitiatO'l  '  '  Ai  apon  a  proper 
It  lor  eannn  with  n  >..  .'  to  ila  belnii  falrif 
ra  and  aoMaaBtlT    nf<'.     .  lo  Goromment  aa- 


rsM17.]— Convortlng  Bloyolo.— I  have  a  i2iii. 
'  Ariel  blcjcle,  hind  wtinl  2^.  Will  lome  one  glM  me 
'    inilmctlona  and  paj^oalan,  inclading  probable  oott,  te., 

'    aTBT  timid  rider P—Jcai Da. 

L33S1B.1— Leather  Compoaltt  on.— Will"  B,.- who 

'     baa  iitTcn  aa  lomethlnK  worth  knowing  for  piecing  belti, 

■    or  auj  rttbernadar,  anawcr  the  foUowing?    T  hare  niade 

a  Aeiiblfl  cumpoAition  for  leather,  which  renden  porona 

II  tbe  beat  leather :  it  dries  hard  and  tongb 


[33E19,1~BleotriO  Iilght  for  VTorkshop.- How 
oaBj  actnal  horae-power  wonld  bo  require.!  to  liRbt  > 
arge  workahop,  eaj  Wft.  bj  :!Ott.,  from  the  roof,  by 


taS^itan  tlia  preaent  -'.unv  libour  If  it«iuld  be 
fmms  and  aafgl;  emtilivl;  bnt  who,  froui 
Mat  ts  Dntilda  Baldi  of  iiiv'.'^tment,  ot  from  nn. 
*~1tlmlditT,  araniubtc  tDr.iiLlthemielTnotthii 

U  lto«Mk  tba  nedlnm  of  thi^  imrcal.  woul.l  be  c4 
"■ '  a*  una  would  be  grat^ullj  accepted  by— 

■W  ~  DyiiKiDO-eleotTlo  Uaohlne.  — Wonld 
^■■M*  kiBdlj  inform  me  canceming  the  eiio  of 
'"Trend  beat  form  formakiBB  a  model  dynamo- 
Una  f- Caaii  icdb  . 
•''}-Bi«wiiU[. — Oonld  any  of "  onn  "  who  bnw 
,^>la  Intum  ma  (lit)  what  qianUtl  of  malt  and 
M>  it  lakiB  t*  brew  IB  gallons  of  a  good  ate  t  a. 
KMItnet  rehHpl;)  coolert  lor  that  qnantItT? 
^^  ""^  it  f^'  to  farment,  and  bow  ihonld  I 
^  MbUh  brmentat  iOB  had  itopwd  F— Tobt. 
"*l-«ln!n  B-— Would  an  t  riador  be  to  kind  aa 
^ttatollowinvP  1,  n<~i:ri]-- the  beet  method  of 
tetramiB  of  a  tepAr;il  l<>i.  ..oor  Im  a  locR-wall 

'{■■laiajilwtt  prcMurs  .-.f".^-.*  fathoBia'i  area  of 
•  Vfi^jmia.  2.  Whicli  il..  ijnconeidattheboel 
^  asoT  hmgoa  and  crook'*  tu  nako  the  door  fall 
P  higlH  ituebiomi  ha;Di.'  \^'*ctd  in  n  lertioal 
'■'.  1.  lilt  poiaiblo  to  Ijln'T'  tli.i  hangine  ilanchion 
ailtl«i  with  the  icHlnation  o(  tbe  team, 
'ttllto  bj  ita  own  "i'li:"  ?— E.  H. 
■■l-Vba  Phonograph.— To  Ma.  SnaLrORo 
^^  "■  Hraatmclnl  ft  phonogniph  according 
_^  .  ..dwrtl'i  eiwll'nt  rmlanatloB.  bolam 
SPilVHalwltpnxInce  the  «l4EntcBt  Bound.  Mr 
JaMb  gf  aatlnae,  the  holluw  being  fllled  will 

--llrtwi(8tothnlr..l)oponthocjlinder; 
■iOfidontly  bfl.l'v 'Ht.  broke  awnf  at 

ifistwa-Uurds  of  il.i' cyLnder'wai  fitfor 

,.     h«  mminled  it   euiiilv   aa   di-crihcd.     In 

r^inW**  "  tl*  pi*"  I i'l r'itjpel  I  caiu"!  the 

^'■■^riaTWTlitlle  just  bol,inil  tbe  jJoinl.    1  think 

Ja;)«bWnSar  the  .ibmti^i.  of  l£e  plate  in  any 

■■"Vaa  Tha  parchment  papii  d:nphnttTn  1  could 


[33221.]— Analyiiaof  Alma-How  can  I  B-rnmlr-Ij 

[33S2Z.1—MininREnBinser.— What  ccmatitu  tea  the 
niTilagai  of  a  man  aigning  U.E.   after  hia  namer— 

[33283.]— A 
apaelal  branch 


f:):i:!2l-1— dLannel  lalanda  (Ilea  Normandea). 

-In  Vol.  XVI.,  np.  ses  and  M*.  and  Vol,  XVII.,  pp.  18, 


Oood  Work. — The  Railaay  Ag»  aaiarti,  on  tha 
atrangth  ot  coneidarabla  oorrMpondenca  relatira  to 
the  aahieremanla  of  looocnetiru,  that  the  l«ib 
running  on  record  ia  that  of  one  of  the  loeomatiTaa 
of  tha  Waatem  Marjiaiid  Bailroad.  Aceerding  to 
thu  italemcnt  of  Uaoager  Hood,  that  engine  made 
tha  extraarJiiary  tub  of  £9,!>S3  miles  in  one  j«ar, 
at  the  low  Tata  for  rapain  of  one  and  a  half  cant. 
per  mile  run.  Caa  an;  better  reanlti  1>e  ihoirn  hare  I' 

The  Oorroalon  of  Iron.— At  the  Coofarenoa 
ef  Architect!,  held  laat  week,  Pn>f.  BartT,  in  rapl;- 
ing  to  Boma  quettion*,  itaUd,  laja  tha  Building 
tiewi.  that  for  the  cliamher  at  preeent  in  lue,  SfL.  x 
2ti.  Gin.,  and  Itt.  Sin.  high,  the  oaUa;  oo  fuel  for 
aubjectiag  the  artjclea  within  the  chambera  to 
anpi^rh?ated  ttaam  for  10  hoora  was  5i.  Id  a  raaiiu- 
faclorj  thi>  eott  would  be  BTcallj  red  need.  AWeat 
Ilromwich  firm,  who  were  worlcioc  tbe  patent  nndec 
a  rojalt)',  iafornied  him  that  tha  oo«t  vould  not 
approach  that  ot  ealruniiing  iron,  and  ha  •appoMd 
it  wonld  little  eicmd  that  of  tha  periodical  tbrte- 
ooat  paiDtinge.  Tha  iuereaae  caused  b^  oxidation 
cDnId  be  eatimated,  and  to  fit  nat  and  scrsw  for  eaoh 
other  allowanCD  most  be  made  for  thii  in  oattiBg. 
Aa  to  the  treatment  of  rireted  articlea,  and  the 
danger  that  tbe  coating  film  would  be  remored,  he 
would  admit  there  wae  aome  diSiciilty  in  thia ;  he 
luppoied  boilera  wonld  be  treated  in  largo  chambers 
when  made  np.  When  the  riieta  were  hammered 
or  preieed  into  the  plates  the  coating  waa  TamOTad, 
and  of  coune  those  epota  would  ha  attacked  b;  met. 
I'he  remainder  ot  tha  platea  might  be  protcol«d 
from  abraaion ;  the  practical  diffionlty  waa  to  r«- 
oiidiae  the  rirete  in  situ.  To  Baoom{iliah  Ihia  ha 
propoaed  to  cortr  the  baud  of  rltata  with  a  poroua 
cap  of  eilioata  oottoa,  and  to  aabaequantlr 
re-oiidiae  that  portion,  Bnt  eran  if  thia  ware 
not  (ueceB'tal  tbe  meting  of  the  rirete  would  be  of 
little  practical  injnrT,  aa  it  wonld  take  >o  many 
jeara  to  rajt  through  a  riret,  and  the  eorroaioia 
could  not  tprpad  laterally,  on  acoannt  of  the  re- 
pellent ebaracter  of  tba  black  oiide.  Aa  to  Ibo 
pre>Bnre  of  tteam  in  the  bailer  401b.  waa  the 
extreme  i  hut  thr;  vera  obliged  to  nae  oaneiderable 
foree  toeftect  tbe  double  object  of  keepiug  out  atmoa- 
pberic  air  and  to  efficiently  oiidiie  the  lurfaeaa 
treated.  The  oxidation  only  proceeded  till  tha  porea 
of  tha  iron  were  all  eited  np  with  black  oxide ;  bat 
with  very  thin  ofajecta  great  cantinn  had  to  ba  taken, 
lest  they  ahould  be  oxidised  through. 

The  Fhyiloal  Action  of  tbe  Uloropliona,- 
Profeaaor  Hughaj  read  a  paper  on  tha  above  lubjacb 
before  a  meeting  of  the  phystAl  Sqeietf,  bald  on 
Satnnlay  attarnoon  at  the  Science  Schooli,  Sonth 
Kensington.  Tho  anther,  inthaooune  ot  hiapapar, 
said  that  the  problem  ot  the  microphone  being' 
aolred,  it  require  1  only  to  obiiarre  the  general  COD- 
eiderations  to  prodace  an  endleaa  rariet;  of  micro- 
phonea,  each  baring  a  ipaeial  range  tor  reaiatanoe. 
The  tramp  of  a  fly  or  the  cries  of  inaeots  requind 
little  range,  but  great  eaneitirBness.  For  a  man'a 
Toice  the  snrfaeea  were  andar  a  tar  greater  praainre 
than  tor  the  moraments  ot  inieeti.  Ai  yet  he  bad 
found  no  such  iDenlatoT  tor  soaad  aa  siitti^i«roha 
waa  for  electricity,  Caoutchono  seamed  tha  baat, 
bnt  he  hid  nerer  been  able  by  ita  uaa  to  preraot 
the  mierophonefrom  reporting  all  it  bad  heard.  The 

Jneatioa  of  intalation  had  beooma  one  of  naMMily. 
[  tbey  could  ininlatn  it  ao  aa  to  diceot  ita^powera 
"1  •  single  object   tbey  wonld    be  able  to  mnat'- 
the  obiset  deaired  ondiitnrbed  by  tha  p 


populated  than  Oucmsey,  and 

to  the  fortgolnuP— 1,  Are  the  n 

in  England  T    3.  W.rald  JenLfj 
tor  a  &mily  to  reiide  in,  taking 

spot  OB  the  Kngliah  ooaal  prcferame  on  loe  wnoio  n 

great  orchard,  and  Clnomsey  like  an  evergreen  met 
muirworen  with  riiulsts.  and  dotted  with  orcliarda 
this  ireiiiTul  dcanription  ct.rre'l  f     S.  What  i«  lb"  at: 

iiUuiIi'  eipwad  to  MTere  gkles  and  storma?    7.^ 


roemaey  be  preferabli 
ireterred,*isthenan} 


'  rerealed  where  they  thought  was  complete  il 

'  Howerar  eimplo  the  microphone  might  appbu  >■> 

I  tho  firat  glance,  it  had  taken  him  many  months  to 

.  bring  it  to  its  present  etate.     He  and  Dr.  Biohaid- 

I  son  liad  been    experimenting  on   Inng    a«d   heart 

<  disMuea,  and  althoDjh  the  application  by  Sir  Henry 

'  Thompson  was    more  succaufnl,  he  did  not  donbt 

f  their  nltimata  snccese.     There  was  also  hope  that 

,  deafnai*  might  ba  eaUered,  and  there  was  hardly  a 

,  BO* Dce  which  would  not  be  benefited  ^are  aoautiea 

'  had  soma  direct  or  indirect  relation.    Tbroaghoat 

I  tho  whole  ot  his  inrestigationB  ha  had  need  Profaaser 

'  Boll's  woadertDl  aeneitire  telephone  itiatniinant  as  a 

!  raceirar.    A  cordial  TOte  of  thanks  woe  passed  to 

I  Frotesior  Hnghes. 
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Aeusoo.— On  looUng  mntn  at  12i  ron  ikn  oliBrlr  right, 

■ad  1  Q  to  q  a  5  i«  wil^oDt  u  eff  aotiuU  uunc. 
OoaaiCT  BoLntiOM  to  437  bj  W.  H.  reR7;  If,  hcnms. 


AiraWXBS  TO  COBRESFONSERra. 


S3m  tt>  qwrlM,  aad  vhan  Muwartu  onariM  pat  tbt 

iiMl Mill  II  rtii  irilii  iif  llin  11 Ill  III  iiMili  llii 

ni^lii  niar.  S.  So  otaMg*  b  mad*  (or  IhmtUbc  lattai, 
pirtw.  or  rnUaa.  4.  Ooominlal  lattan,cr  qiiaiai,  of 
ntUtiBnmitliiMrtod.    S.  Ho  qiuMini  lukUur  lOr  «diu>- 

laM.    a.L« 


»  luit  fannfidad  i  uid  tlu  bi 


4.  T.  Lbi.~-7.  H.  Bartor.— Junei  Dncrmnt.— Youd 
Xanlai.— TUHoopa  Tela.— B.  p.  O.— A  Gmoar.— 7. 1.- 
OlflflfltAr.-— JaflkKpn. — Pboto  Ormiw. — John. — An    01 


J.  OarrllL— A  «'  _ 

,_ .... JT  anal.— Om  tot  Gnjiidala.— 

Oamana-— HuidiwortlL       '--■-       " —   —        -r-t- 

Vma  cuj.—j.  a.  r.—. 

Tmopla.— Americiu.— 0.     _.     ...     __.    _.    _.     _.    _. 

Amdanr.— A.   A.  WatHiu.  —  SioBaton.— A   Lotw  of 

~    -     ■  -L,  L,— Plrmonth  Flaa  Ubnrj. 


Bnaara  fraadom  from  Inaaot  pMtl  wlthiMt  bkriBg 
raoonna  to  dugannu  p^iou  and  akiaiaala.l~E.  J.  CC 
(It  Ii  not  tma.  Anj  ana  ab  vraiian  mA  aaadi  i  but 
OBlr  a  TUT  alerar  man— or  a  Ibot— would  trait  UauaU 
to  do  »,)— W.  H.  S.  (Tba  dillaranaa  !■  prioa  !•  oanaed 
bj  dtffaranoa  in  lira  and  qnaUtf  of  matorlaU.  Va  hara 
no  raaion  to  donbt  tha  honaatr  of  anr  ol  tba  BBBa- 
foctaranalladadto.   WaoiptwIralModttaat FrotHaw 

nnmben  oan  bo  obtalnod  tbroo^ 


itain  braw  btaok  Ukt  lOoL  morlata  of  ananls,  two 

gBti  oEparmniiataoI  Iron,  asd  MM  plot  of  water.  Daa 
'  alaipU  tnmaition  aod  than  laoqaar  sfl  witb  gala 
laeqnar.  Huidrada  of  raotlpU  fOr  mobiIbk  appaar  in 
osr  haakTOlBBiM.)- Flt  Hinm,  (NmHroDiuathodi 
ofdaatTDoUaabaTabaenadtiaidbbaakTolnmaa.  Hara 
Ton  tri«d  amaarinc  tha  woodwvk  ot  tiM  looa  with 
lasraloUr— APooaUiI.  (DirocMona  for  earinit  nutf 
kitobanboUan  appeartd  OB  pp.  19  ajid  US.Tol.  ZXTI.) 
Gun.  (Weknowof  noioodbook  ontbaaBb}«)(,bnt 
It  Ton  wcra  to  appl^  to  the  Saoratan  oI  tha  Danlaohar 
Tnrnvn-abi,  at  JuniF'i-croai.TOn  wo^  probaU/ get  tha 
"     la  Talna  o!  joor 


WAKTED. 
■y^AMTED,  1  TOITNa  MEOHi 


:  model  antrlnu,  boat<, 
itioQ.  If  joa  think  it 
It  wonid  ba  bait  to  get 
nd  than  offer  it  to  a 


■  A.  Honla,  Loalt,  and  othaia  hara 
iei  alraadj  ■imilju'l;  aniwarad. 


NOTICE  TO  SUBSCRIBERS. 


To  Daatroy  BUokboetlflK.  n—.  Bng».  mi 
in  iBMoie.  H>  ArfibT  wOBDK&VLnrnCTSunoi 
am  rowima,  iruoh  ii  ku  id  nn  >an>  h.  and  i>.  hcii,  a 
poallrHtaraarJ*  alaaaa,  tEQHtli*  eela  preexUHn,  O- wed  1 
TRSFIB,  tn-t,   Onnuoidal.IwtU  XoBtoii.   B.     Ww  DOM  ' 


ro  AHERICAH  i  BELGIAN  SDBSCEIBERS. 


TiunpIooBh'a  Frretio  S»llna  la  refrsBlilnK, 


TERMS  OF  SUBSCRIPTIOH. 


S.  O.  B.— D. 


:.  Eiuott.— : 


lUtar'a  ApprenUsa.— H.   L.  — E. 
BpUlsr.— KUeanHra.- AiBOuer.— bote. 
J,K,7iaci>i.  (Tha  beanijoa  refer  to  areimportedinto 

thk  OBttntrf  (or  tha  feeding  ot  cattle.    Tbar  are  tb»  ,     .._.„. 

Bodi  of  tha  CBTob  tree  (CenUonIa  elUqual ,  wbloh  Krowt  ,  u..  T.  ud  z.i  i 
In  tha  But,  ud  puttinilBTlj  IB  Palntlns.  The;  an  oii'iiia.  i>-  bl  ■ 
Mid  to  hare  been  tbe  "  loeoati "  oa  which  Bt.  John  tbe  I  •.*  sumtibn 
B^iUM  ftf  In  tha  wHdersaia.  ^M tree  U  alas  found  In  '''"' — ■— "-- 
tin  Lerant  aad  tha  8onth  o(  Enrapa,)- B.  J.  (Veliamia 
afrnplr  paiehment  made  from  tba  ■Jdoi  o(  abortive  or 
■nOkini  oalrai.  II  hu  a  flnor  mln  and  li  whiter  and 
nwotherthanpanbment.)— J.I.  (Weibooldbeglulof 
tha  prsffaredhinti  on  tbe  preparation  of  oheatnut  meal. 
Itallaa  baUoe-and  Italian  men  too  tor  tbM  matter— 
thrtn  well  enongh  on  it,  and  there  leiinii  no  teaun 
wbr  it  nhODld  not  be  more  mad  ia  tbiB  ooimtrT  either 

Brltaelforfor  inpplanHntIng  wheat  floor.)— WlLLiaii 
ABnmo.  (Tfaanke  for  yonr  approral  and  kind  aid.)— 
ToarEbono.  (Tha  Pint  Lord  or  tba  Admiralty  la  thv 
pToper  peraon  to  appl;  to.  If  oDr  Qoremawiit  ntnied 
to  Uaten  to  jou,  ot  «ni»a  JOD  woold  ba  at  Ubartj  to 
oflar  jronr  Infantion  to  unj  foreign  power.  We  tnut, 
bowarerv  that  tbe  Immediate  contie  of  aranta  may  dii- 

appltanoen.)- 8o«R  Omi.     (Wo  (mil  to  rmo^nlae  thf 
ptnt,  b  -'-    -  -■■-  -  '-  '-■    —'  —  '- 


CHARGES  FOR  ADVERTISING. 


OUR  EXCHANGE  COLUMN. 


c  from  Mo.  IM,  TTor.  ETth. : 


TXT" ANTED  by  the  AdTertJBer,  wh 

tT       IlTe  jU  lor  une,   ■    WOBXIRU    DOIWIH 
IwUKi  B.  A.    ifoiTBT.  B.  Al 


Q™ 


miU.-BtHTBi;M    A    IDWCbh     > 


THE    ECH 

Largest  Evening  Circulaik 
in  the  World. 

ONE    HALFPENNY. 

Sold  EreTTwhere. 

THB   EOHO    ie    tlie   beat  media 
A«nttlaiB>  Artiaka  fir  Sala,  Bttnationi  Vi 
''asMjH  riDilai  aBBonnoamanta.    Tha  cAai 

SPECIAL  FBBPAID  ADVKBTI8EIC 

»  Wotdl.  ll.  S  Inaartlona,  k.  Sd. 

And  SI.  par  iBBcrUoB  for  eaoh  additlooal  BgU 
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»♦» 


IS  THE  MOON  INHABITED? 

T^HE  writer  of  these  remarks  has  re- 
-*-  |>eatedlj  had  the  above  question  put  to 
him :  in  return  he  would  put  the  following : — 
What  evidence  have  ^e  of  the  habitability 
d  the  moon  P  Some  writers  have  indulged 
in  the  speculation  that,  with  the  large 
telescopes  now  in  existence,  armies  of 
soldiers,  troops  of  elephants  and  such  like 
niiy  be  detected  on  the  march,  and  others 
have  surmised  that  buildings  might  be  seen 
and  the  styles  of  architecture  ascertained. 
The  ideas  such  extraordinary  statements 
may  induce  in  the  minds  of  the  uneducated 
render  it  desirable  to  examine  a  little  into 
the  probability  of  obtaining  such  results. 
The  diameter  of  the  moon  is  2,163  miles ; 
but,  as  it  never  remains  at  the  same  dis- 
tance from  the  earth,  bein^  sometimes  nearer 
and  sometimes  farther,  it  never  presents 
the  same  apparent  diameter  as  seen  in  the 
sky.  When  nearest  the  earth  it  is  seen 
voder  the  largest  angle,  or  33'  33'''20 ;  but 
when,  farthest  from  the  earth  it  is  seen 
mder  the  smallest  angle,  or  29'  23"'65.  Now 
it  follows  from  the  remtion  between  the  real 
nd  apparent  diameters  of  the  moon,  at  its 
mean  mstance  from  the  earth,  that  a  second 
of  arc,  written  thus  {V),  is  the  angle  under 
iriiich  a  mile  and  a  little  more  than  the 
lenth  of  a  mile,  written  thus  1*139,  is  seen 
at  the  centre  of  the  moon's  disc ;  again,  as 
a  aecond  is  pretty  well  the  smallest  distajice 
that  can  be  clearly  discerned,  it  follows  that 
a  building  on  the  moon  to  be  clearly  seen — 
ve  may  say  to  be  seen  at  all,  must  be 
alKmt  a  square  mile  in  extent,  and  then  it 
would  be  seen  only  as  a  spot,  light  or  dark 
aoeording  as  the  materials  of  which  it  was 
Wit  reflected  a  larger  or  smaller  quantity 

Bligbt. 

There  are  some  very  level  plains  on  the 
inrlace  of  the  moon,  surrounded  by  moun- 
tains. One  such  plain  has  been  very  carefully 
tnmined ;  it  is  about  60  miles  in  diameter. 
The  mountain  wall  rises  to  a  height  of  3,000 
Int  on  the  south,  3,200  on  the  west  and 
aoith,  and  3,800  on  the  east.  On  the  wall 
9n  four  lofty  pinnacles  of  rock,  three  on 
the  west  and  one  on  the  east.  The  highest, 
vidch  is  on  the  east,  rises  to  the  height  of 
3^418  feet  above  the  level  interior ;  the  next 
highest  is  on  the  west ;  its  altitude  is  7,258 
Mt ;  the  two  lower  rocks  are  respectively 
Pb806  and  5,128  feet  above  the  interior. 

Letus  place  ourselves,  in  imagination, 
iithin  the  confines  of  this  mounUiin-cinc- 
Ined  plain,  and  view  from  its  centre  its 
|Brdling rocks  at  a  distance  of  30  miles; 
mgf  would  appear  from  this  point  under  a 
vertieal  angle  of  verv  little  more  than  one 
iagpco,  and  the  highest  rock  on  the  east 
UMild  subtend  an  angle  of  less  than  three. 
It  is  bdiered  that  no  other  portion  of  the 
aMxm  has  undergone  so  close  a  scrutiny  as 
lUs.  For  three  years  has  its  surface  or  noor 
been  examined,  during  sunshine  upon  it, 
with  telescopes  able  to  bring  small  objects 
islo  Tiew,  and  the  results  carefully  dis- 
SBisedy  from  which  it  aj^pears  that  nowhere 
Attds  pkm  has  anything  at  all  approach- 
jag  the  natiire  of  a  buildmg  or  a  collection 
atbiifldiiigs  been  detected.  At  various  in- 
IbwIs*  as  many  as  36  small  white  spots 
ttBrnhmok  seen  dnrinff  the  three  years,  but 
BSfV  tlMT  trhole  toji^tber.  Ten  of  these  spots 
hwe  bean  Moertsined  to  consist  of  volcanic 
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cones,  the  bases  having  an  average  diameter 
of  about  one  mile ;  the  base  of  the  largest, 
near  the  centre  of  the  plain,  certainly  does 
not  exceed  two  miles.  With  the  exception 
of  these  natural  productions  nothing  suffi- 
ciently elevated  above  the  surface  to  cast  a 
shadow  at  sunrise  or  sunset  exists  on  this 
plain ;  there  are,  indeed,  some  remarkable 
variaUons  of  brightness  upon  it:  for  ex- 
ample, about  the  middle  of  the  day,  when 
the  sun  is  highest,  it  appears  very  dark, 
almost  black,  but  there  is  nothing  to  induce 
the  opinion  that  a  patch  of  a  different  tint 
exists  anywhere  on  this  plain,  such  as  might 
be  supposed  to  arise  from  a  collection  of 
buildmgs  covering  a  space  of  four  or  five 
miles  in  extent.  From  such  facts  as  these, 
the  results  of  close  and  unremitting  obser- 
vation, into  which  conjecture  is  not  permitted 
to  enter,  we  are  forced  to  the  conclusion 
that  the  evidence  we  possess  of  the  habi- 
tability of  the  moon  is  very  scanty.  Indeed, 
it  does  not  even  furnish  a  clue  by  which 
we  might  institute  a  series  of  observations 
likely  to  lead  to  a  positive  result. 

It  must,  however,  be  remembered  that 
the  walled  plain,  Plato,  to  which  the  fore- 
going remarks  refer,  is  but  a  very  small 
part  of  the  moon's  surface,  and  it  would 
be  manifestly  unsafe  to  draw  any  conclu- 
sions on  the  above  question  from  the  exami- 
nation of  so  small  a  part,  carefully  as  that 
part  has  been  examined.  While  there  may 
be  great  difficulty  in  detecting  any  evidence 
of  artificial  construction,  it  is  beginning  to 
be  ascertained  that  there  is  not  so  much 
difficulty  as  formerly  in  detecting  instances 
of  physical  change.  The  discoveiy  in  May, 
1877,  by  Dr.  Klein,  of  a  dark  spot  north- 
west of  Hyginus,  where  nothing  of  the  kind 
had  been  seen  before,  combined  with  the 
celebrated  case  of  Linn6,  will  go  far  to  show 
that  changes  of  a  physical  character  and  of 
sufficient  magnitude  to  be  seen  from  the 
earth  are  now  in  operation,  and  will  doubt- 
less open  up  a  line  of  research  by  which  we 
may  learn  something  of  the  nature  of  the 
forces  at  work  withm  the  moon,  and  form 
more  accurate  notions  of  our  satellite  than 
those  to  which  we  have  been  treated  of  late 
years,  such  as  a  "bumt-up  cinder,"  "a 
dead  world,"  or  one  reduced  to  its  last 
stage  of  existence.  So  far  as  we  are  able 
to  judge  of  the  mundane  processes  going 
on  around  us,  there  is  a  perpetual  cycle  of 
recurring  physical  events  by  which  decay  is 
replaced  by  renovation.  We  have,  on  our 
own  globe,  instances  of  very  ancient  forma- 
tions, and  others  of  a  most  recent  date: 
the  same  alternation  of  ancient  and  recent 
tracts  are  found  on  the  moon,  and  it  would 
not  be  difficult  from  careful  observation  to  as- 
sign the  epochs  of  some  of  the  most  striking 
series  of  changes.  Indeed,  a  chronological  ar- 
rangement of  the  large  grey  plains,  of  the 
craters  in  their  neighbourhoods  previously 
existing,  and  of  those  opened  upon  their  sur- 
faces, has  been  attempted  upon  a  large  scale, 
but  it  is  evident  that  the  study  of  the  more 
minute  objects  is  likely  to  be  attended  with 
results  upon  which  a  more  correct  system 
of  lunar  topogpiuphy  can  be  raised,  which,  in 
its  turn,  wul  conduct  the  student  to  a  satis- 
factory system  of  selenology. 


TRAMWAYS* 

T^RAMWATS  are  now  a  recognised  mode 
•^  of  working  urban  and  suburban  traffic; 
they  have  made  their  way  into  public  favour 
in  the  face  of  persistent  opposition,  and,  in- 
stead of  being  removed,  will  probably  ulti- 
mately become  the  only  public  means  of  con- 
veyance on  the  main  roads  leading  to  and 
between  our  principal  towns.  Iramways 
are  not  railways,  it  is  true,  but  Mr.  Clark  is 
justified  in  protesting  against  tramway- 
engineering  being  regarded  as  but  a  humble 
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branch  of  the  profession.  On  the  con- 
trary, tramways  require  the  exercise  of  the 
highest  skill  that  can  be  found,  for  just  as 
railways  in  their  infancy  were  often  failures, 
so  tramways  have  arrived  at  the  present 
degree  of  efficiency  after  a  series  of  blunders. 
They  cost  more  for  working  expenses  than 
railways,  and  they  earn  more  per  mile,  but 
they  are,  of  course,  cheaper  to  construct. 
Such  a  work  as  Mr.  Clark  has  placed  before 
us  was  much  wanted.  Sooner  or  later  steam 
or  some  other  mechanical  power  will  be  em- 
ployed to  haul  the  "  ponderous  cars,"  for 
Mr.  Clark  is  not  alone  in  the  opinion  that 
the  employment  of  horse- power  in  the  work 
of  starting  and  dragging,  often  on  severe 
gradients,  heavily- loaded  tramcars  is  an 
element  of  barbarism  much  out  of  place  in 
a  civilised  country.  It  may  be  true  that 
steam-cars,  or  the  locomotives  at  present 
devised  for  drawing  the  cars,  are  not  all 
that  could  be  desired ;  but  it  is,  nevertheless, 
a  fapt  that,  where  they  have  been  tried 
under  suitable  conditions,  they  have 
answered  the  purpose  very  well,  considering 
that,  as  yet,  they  stand  very  much  in  the 
same  position  that  Stephenson's  Rocket 
did  to  the  magnificent  machines  that  came 
after  it.  The  withdrawal  of  the  steam 
"  dummies  "  (a  dummy  is  a  steam- car,  the 
engine  and  boiler  being  carried  on  the  same 
platform  as  the  passengers),  from  the 
Market- street  route  in  Philadelphia  gave 
ri^e  to  the  idea  that  steam  was  a  failure : 
the  fact  being  that  the  company  had  not 
enough  dummies  to  work  the  traffic,  and 
so,  having  to  keep  as  many  men  to  look 
after  three  as  would  suffice  for  twenty,  and 
having,  moreover,  to  run  those  three  in 
conjunction  with  cars  drawn  by  horses,  the 
advantages  of  steam  were  discounted. 
The  dummies  are,  however,  objected  to, 
because,  in  summer  especially,  they  are  hot 
and  smell  badly,  and  it  is  consequently  seen 
that  the  direction  in  which  to  look  for  a 
more  successful  application  of  steam  to 
street  traffic  is  in  the  shape  of  a  locomotive 
like  that  of  Hughes  or  Merryweather.  But 
in  that  direction  we  are  met  by  two  difficul- 
ties. To  employ  a  separate  motor  is  to 
lose  the  adhesion  of  the  car  itself,  and  if  the 
engine  is  made  heavy  enough  to  provide 
sufficient  adhesion  to  enable  it  4 to  drag  the 
car  up  any  gradient  on  the  road,  it  is  pro- 
bably too  heavy  for  the  permanent  way, 
which  will  consequently  require  continual 
and  costly  repairs.  The  self-contained  or 
steam-car  has,  therefore,  one  great  advantage 
over  that  drawn  by  a  locomotive — that  it  is 
best  adapted  for  the  tramways  at  present 
laid ;  hxi,  there  is  no  doubt  that  when  once 
Parliamentry  sanction  is  obtained  for  the 
employment  of  steam  or  other  mechanical 
power  without  unnecessary  restrictions,  the 
demand  for  motors  will  be  met  by  the  in- 
vention of  the  engine  required.  Mr.  Clark 
divides  his  work  into  five  parts,  and  presents 
us  with  an  enormous  collection  of  facts, 
carefully  arranged  for  the  guidance  ai^d 
instruction  of  the  engineer  and  the  capitalist. 
His  first  part  is  a  history  of  the  origin  and 
progress  of  tramways,  from  the  early  timber 
rails  employed  200  years  ago,  to  the  elabo- 
rate arrangements  of  rails,  ties,  and  sleepers 
adopted  in  this  country  and  abroad.  The 
wooden  tram- rails  were  ocoasioually  plated 
with  wrought  iron,  but  in  1767  the  Coal- 
brook  Bale  Company  determined  to  protect 
their  oak  rails  with  cast-iron,  because  the 
price  of  iron  being  very  low,  and  not  wish- 
ing to  blow  out  the  furnaces,  they  were  in 
a  difficulty  as  to  stocking.  Accordingly, 
they  cast  the  iron  into  pi^  5ft.  long,  4in. 
wide,  and  l^in.  thick,  with  three  noles, 
through  which  they  were  fastened  to  the. 
timber  rails.  By  this  means  they  made 
the  iron  help  to  pay  the  interest  by  reduc- 
ing the  cost  of  repairs,  and  the  pigs  were 
there  at  any  time  when  wanted.  The 
modem  tramway  waa  €kX%X.  <£va:sJ^<^"S^^'^^^  *^^ 
Umte^  ^\».\«ft,  ^\kfcT<i,  w5rvsL^  \*i  Ni^^\i'?»Sss^'^'». 
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of  the  roads  and  the  long  distances  to  be !  their  workinsf.    The  report  of   the  Select 


faYoor,  and  was  for  a  time  sappressed.  In 
1S52,  however,  M.  Lr>i\bat,  a  French  enori- 
neer,  laid  down  a  tramway  in  New  York, 
consiatinj^f  of  rolled -iron  rails  placed  upon 
wooden  sleepers.  The  rails  hjid  a  wide 
j^roove  in  the  upper  surface,  and  were  simi- 
lar to  those  afterwards  laid  down  by  the 
same  engrineer  in  Paris.  Tramways  had  by 
this  time  become  so  essential  to  New  York 
that  the  objections  made  to  them  by  the  pro- 
prietors of  other  vchicleB  were  disregarded, 
and  they  multiplied  rapidly,  not  only  in  the 
Empire  city,  which  owea  most  of  its 
amazingly  rapid  development  to  them,  but 
in  the  principiil  towns  of  the  Shites. 

Mr.  Clark  speaks  of  the  "  fearleas  man- 
ner "  in  which  the  rails  were  proportioned, 
but  they  were  tok-rated  because  the  tnim- 
ways  were  of  more  importance  than  the 
comparatively  few  vehicles  which  traversed 
the  streets.  In  1856  a  Mr.  C.  L.  Light,  an 
English  engineer,  laid  an  improved  tramway 
in  Boston,  in  which  the  depth  of  the  gi-oovo 
was  only  Jin.,  while  the  inner  side  of  the 
rail  formed  a  tt  it  slope.  The  Phila«lelphia 
step-rail  was  alsi)  an  improvement,  dispen- 
sing with  a  groove  altogether,  but  having  a 
ridge  at  one  side  against  which  the  whoel- 
Aanges  ran ;  it  answered  its  purpose  well, 
and  is  still  in  use  in  that  city,  while  a 
similar  pattern  has  been  adopter!  for  New 
Vork.  In  fact,  the  step-rail  may  be  said  to 
be  that  most  geU' -rally  used  in  the  United 
States.  When  introduced  to  England  by 
Mr.  Train  it  w.i.s  speedily  condemned,  and 
the  lines  laid  by  him  at  Birkenhead  and 
the  Potteries  were  only  saved  from  suppres- 
sion by  the  substitution  of  flat-gro«>ved 
riiils  of  the  kind  with  which  we  have  since 
l)ecome  familiar.  The  modern  practices, 
£c)r  there  are  several  methods  still,  as  it 
were,  under  trial,  are  fully  explained  in  Mr. 
Clark's  book.  :».iid  the  numerous  woodcuts 
and  lithographic  plates  render  his  work  of 
'r^veat  value.     The  present  practice  of  ti*am 


hampered  by 
seem,  to  those  familiar  with  engines,  to 
border  on  the  absurd.  Mr.  Clark,  in  his 
historical  sketch  of  the  application  of 
mechanical  power  to  tramway  cars,  com- 
mences with  Latta's  "  dummy,"  put  on  the 
Cincinnati  Tramway  in  1859.  The  earlier 
efforts  of  Trevi thick  and  others  are  ignored 
as  not,  strictly  speaking,  belonging  to  the 
subject.  Mr.  L.  J.  Todd  was,  however,  the 
firet  engineer  to  bring  forward  any  practical 
designs  for  the  employment  on  roads  of 
steam- i)ropelled  tramcars ;  and,  we  believe, 
his  engines  were  the  earliest  which  met  all 
the  conditions  imposed — ^viz.,  the  absence  of 
noise,  smoke,  and  steam,  with  the  possession 
of  the  power  of  stopping  and  stiirting 
quickly.  About  the  same  time  Dr.  Lamm 
experimented  with  an  ammoniacal-gas  car, 
and  demonstrated  the  practicability  of  the 
invention ;  but  the  necessity  for  preventing 
all  escape  of  the  gas,  together  with  its  che- 
mical action  on  iron,  led  :  Dr.  Lamm  to 
abandon  for  a  time  his  ammonia  engine  in 
favour  of  the  tireless  locomotive,  which 
consists  of  a  strong  woll-clothed  reservoir 
filled  with  water  at  a  very  high  temperature. 
The  firoless  locomotive  is  running  on  the 
line,  about  six  miles  in  length,  between 
New  Orleans  and  Carrolton,  the  stationary 
steam-generator  being  at  the  latter  place. 
The  reservoir  of  the  locomotive  is  tilled  with 
cold  or  preferably  warm  water,  and  then  is 
connected  to  the  Carrolton  boiler,  and  steam 
of  2<X)lb.  pressure  forced  in.  Tlie  water  is 
thus  quickly  heated  and  a  pressure  of  about 
1801b.  per  square  inch  obtained.  The  con- 
tent of  the  reservoir  is  about  6i>  cubic  feet, 
and  in  practice  it  is  found  to  contain  suffi- 
cient steam  to  run  the  car  from  Carrolton 
to  New  Orleans  and  back  without  reducing 
the  pressure  much  below  501b.  The  exhaust 
was  discharged  into  the  atmosphere  making 
clouds  of  moist  white  vapour.  Two  other 
fireless  locomotives  were  tried  on  the  East 
New  York  and  Canartio  Tramway,  but  they 


way  con?ttructiou  forms  the  second  part  of   were    not    so    successful  as  Dr.   Lamm's. 


the  book,  and  ih«»  many  tables  of  cost  and 
working  expenditure  which  he  has  inserted 
in  part  three  will  be  studied  with  attention 
by  the  muni<^lpal  authorities  and  capitalists. 
Part  four  iutiYiduces  us  to  what  may  bo 
termed  the  iii"chanical  portion  of  the  sub- 
ject, although  it  is  confined  to  a  description 
of  tramway  cars.    It  is  impossible,  within 
the  limits  wo  can  devote. to  a  notice  of  this 
book  to  give  «'\'eu  an  outline  of  the  many 
details   of  the   numerous   cars  which  Mr. 
Clark  descritios.    It  must    suffice    to    say 
that  examples   of  the  best   constructions 
are  fully   illustrated,  and   that  the  latest 
improvements  ai-e  noticed,  down   even  to 
Eade*8  reversible  car,  which  was  patented 
in  1877.    This  car  is  swivelled  centrally  on 
the  imderframe,  so  that  aiter  the  locking 
apparatus  is  unfastened,  the  driver  can  turn 
the  car  round  without  leaving  his  seat.  This 
arrangement  avoids  the  necessity  for  shift- 
ing the  horses  and  the  pole,  and  the  car  is, 
of  course,  constructed  with  only  one  door 
and  two  stain^ases  to  the  roof,  one  on  each 
hide  of  the  platform.     Mr.  Clark  soys  it  is 
reported  that  the  reversible  car  effects  a 
saving  of  30  per  cent,  in  the  horse-power 
requinvi — ^a  stud  of  eight  horses  working  it 
as  efHci(?ntly  a.?  twelve  work  the  ordinary 
c  ir.  Eiide's  e.ir  is  unusually  light,  weighing 
empty  only  oicwt.,  while  one  wheel  on  each 
axle  runs   lo  i.^e.     The    alleged    saving  in 
power  is,  of  c  mrse,  due  to  the  lightness  of 
the  car,  not  to  its  reversibility.    It  is  in  use 
on  the  Sal  ford  tramways.    The  fifth  part, 
Mechanical  Power  on  Tramways,  will  be  of 
most  interost   to   the    great    majority    of 
roader.s,  for  the  further  development  of  the 
tramways  system  depends  almost  entirely 
on  the  application  of  mechanical  power  for 


About  this  time  Mr.  Baxter,  in  America, 
and  Mr.  John  Grantham,  in  this  country, 
brought  out  steam-cars.  Baxter's  had  an 
engine  with  compound  cylinders  and  carried 
6i  passengers ;  and  Grantham's,  which  was 
the  first  steam-car  actually  built  and  tried 
in  England,  had  a  boiler  on  each  side  of  the 
body,  in  the  centre  of  the  length,  with  the 
engine  underneiith.  It  carried  'W  passengers 
and  worked  well  enough  on  the  trial  line  at 
Brompton,  but  failed  when  tested  on  the 
line  between  Vauxhall  Bridge  and  Victoria 


square  inch,  and  had  compound  engines, 
the  high- pressure  cylinder  being  single- 
acting.  The  steam  exhausted  into  an  air- 
surface  condenser,  consisting  of  a  number 
of  copper  tubes.  The  boiler  was  of  bent- 
iron  tubes,  2|in.  diameter  (inside)  and  |in. 
thick,  tested  to  2,5001b.  on  the  square  inch. 
Coke  was  the  fuel,  the  draught  being  due  to 
the  height  of  chimney  alone.  The  speed  of 
the  cniuk  shaft  was  reduced  by  toothed 
gearing  in  the  ratio  of  four  to  one,  and  the 
motion  was  taken  off  the  second  shaft  to  the 
wheels  of  coupling- rods.  At  the  commence- 
ment of  its  working  life  this  locomotive  was 
reported  to  be  perfect — "no  smoke,  no  escape 
of  steam  into  the  atmosphere,  no  noise,  no 
feeding  of  water  during  the  trip,  nor  even, 
if  needful,  for  several  days."  The  high 
pressure,  however,  rendered  it  very  difficult 
to  maintain  the  joints,  and.  after  altering 
the  engine,  the  Belgian  authorities  con- 
cluded to  take  it  to  pieces  and  sell  it  as  old 
metal.  Mr.  Perkins  has,  however,  recently 
improved  his  design,  and  Mr.  Clark  says  al 
the  conclusion  of  an  elaborate  description, 
accompanied  by  an  execUent  lithograph, 
that  "  it  is  anticipated  that  very  economical 
results  of  performance  will  be  obtained  by 
the  use  of  this  locomotive.  The  Societe 
Metallurgique  €t  Charbonnierc  of  Belgium 
const  rue  t-«.»d  a  tramway  locomotive  in  1875, 
with  a  Brotherhood  three-cylinder  engine 
and  a  Bellville  **  inexplodable  boiler,"  the 
spe<.»d  being  redact  by  spur  gear.  It  re- 
sembles an  omnibus  in  appearance,  and 
altogether  is  scarcely  likely  to  become  the 
motor  of  the  future.  Of  the  numerous 
devices  that  have  been  tried  we  can  only 
allude  to  Francq's  improved  hot- water  loco- 
motive, in  which  the  steam  from  the  reser- 
voir is  admitted  to  an  intermediate  chamber, 
where  it  is  maintained  at  a  fixed  pressure; 
to  Todd*s  hot- water  steam-car,  in  which  the 
reservoir  and  machinery  is  carried  beneath 
the  floor ;  to  MM.  Bede  and  Co.*s  hot- water 
steam-car,  which  has  been  rnnning  regu- 
larly and  successfully  in  Belgium,  and  to 
the  engines  of  Merry  weather,  Hughes,  H.  P. 
Holt',  Ransom,  and  Baldwin,  the  two  former 
of  which  are  well  known  from  descriptiou 
already  published.  Most  of  the  designs 
are  illustrated  by  diagnims,  and  some  have 
large  lithographic  plates  devoted  to  them. 
It  will  be  understood,  from  what  we  have 
said,  that  Mr.  Clark's  work  is  a  perfect 
treasury  of  tramway  facts,  but  it  is  even 
more  than  that,  because  some  of  hit 
chapters  are  occupied  with  dissertations  on 
the  principles  of  tramway  construction  and 
working,  in  which  points  apt  to  be  over- 
l(^)ked  by  inventoi*s  are  carefully  considered. 
Cars,  he  thinks,  should  be  constructed  oa 
double  bogies,  or,  still  better,  on  radiating 


Station.  It  was  removed  to  Wantage,  but  axles,  and  they  should  have  a  longer  whett 
was  unfitted  for  the  inclines  and  curves  of 
that  tramway.  It  was  subsequently  altered 
by  the  advice  of  Mr.  E.  Woods,  who  re- 
placed the  two  separated  boilers  by  one, 
which  was  completely  boxed  in,  and  served 
to  divide  the  car  into  portions,  leaving  a 
passage  at  one  side  communicating  between 
the  first  and  second  class  divisions.  One 
pair  of  the  wheels  was  used  for  driving  and 
one  wheel  of  the  other  pair  ran  loose,  for 
ease  in  passing  curves.  It  accomodated  CO 
passengers,  and  its  estimated  cost,  from 
experience  of  its  work  on  the  Wantage  line, 
was  less  than  4d.  a  mile  run.  Mr.  Woods 
recominondod  that  the  Grantham  car,  built 
for  the  Vienna  tramways,  should  have  the 
boiler  and  engine  placed  at  one  end,  while 
instead  of  the  loose  wheel  on  the  undriven 
axle,  he  proposed  a  four-wheel  bogie.  This 
car  was  fairly  successful,  but  the  boiler, 
though  a  rapid  generator,  was  too  limited  in 
water  room,  and  required  very  skilful 
manag[ement.  On  a  good  road  the  working 
speed  is  from  10  to  12  miles  per  hour.  In 
1874  Mr.  Lof  tUB  Perkins  designed  a  tram- 
way locomotive  for  a  Belgian  company.    It 


waa  worked  »t  a  Tireuare    oi  &00lb.  on  the  I  control. 


base  than  is  now  usual.  The  results  obtained 
with  the  Paris  onmibus  car,  Mr.  Eade*8  car, 
and  Mr.  Cleminson's  flexible  wheel-base 
car,  point  to  the  desirability  of  starting 
afresh  with  new  ideas,  and  recasting  the 
design  of  the  tramcar.  The  prodaotion  oC 
a  noiseless,  va})0urles8,  smokeless,  and 
handy  machine  will  not  come  from  thoaa- 
who  too  slavishly  follow  the  old  lines ;  bnfc 
of  the  present  devices  Mr.  Clark  awards  the 
palm,  as  first  in  order,  and  foresmost  lA 
practical  performance,  to  the  Merryweather» 
which  in  Paris  and  in  other  parts  of  tiia 
Continent  has  been  doing  effective  aervioa 
on  the  tramways,  *'  causeless  of  annoyaaoe 
or  hindrance  to  the  ordinary  traffic  of  ihs 
streets.'*  It  is  too  much  to  hope  that  thiB 
work  will  lead  to  the  prompt  withdrawal  of 
all  vexatious  restrictions  on  the  use  d 
mechanical  power  for.  propelling  streak 
cars ;  but,  while  it  places  a  vast  amoant  of 
pnictical  information  before  the  engineeri 
it  serves  to  enlighten  ahose  who  may  ntti- 
mately  have  to  dedde  ;«rfaatlMr  aaiflchamaal* 
power  tramway  ahall  c^r^iall  not  be  allowed 
in   the   districta   oviVr  whioh   thej  haft 
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HX    OKOAN:    A    COUPBEHENSIVE 

TREATISE  OIT  ITS  KANUF^OTURE. 

FSOetTRAL.  AKD  LODOHENT .• 

Bt  Jobn  Watbon  Wabiuk, 

<ir<«fi  efOn  Cilltgi  tf  Orvanuti,  LomlMt. 

ART    I.  — GENERAL    TREATIBEMT    IN 

MANUFACTURE. 
[16,  a.]  Oetoi-B  Coupin-.  Whoa  thia  ia  ap- 
!ied  to  a  Mannal  let  two  Stops  reckon  an 
iree  ;  when  applied  to  Fedole  lat  one  Stop 
ckon  aa  two,  as  then  the  aotea  are  all  (or 
iarlj  all)  doabled.  No  diatinction  ig  mado 
stireen  Saper  and  Sub-octave,  lorin  theiliim, 
e  latter  will  often  enl;  bring  on  notes  that 
B  liable  to  be  doim  by  Man,  to  Fed.  j  on  the 
idale,  if  the  FipeB  mn  bejond  tbe  lowest  nob* 

tie  Clavier  tney  will  be  already  provided 
r  by  the  rule  that  givea  more  anrface  as  soon 

tn«  Pipe  exceeds  a  eertain  lenf^b.  With 
Oi  8np.  and  Sub  oct.  present  every  two  Stops 

that  Clavier  reckon  as,  aay,  five  of  ManoiJ  ■. 

Fed.  in  anch  case  ever;  Stop  reckona  Ui 
roe  if  the  additional  octave  of  Pipea  be  sup- 
ed.  In  Partial  Couplers  (tee  10,  L)  the  calcu. 
ion  most  always  be  confined  to  the  Stops 
aally  affected. 

b,  FalltU.  Where  tbe«fl  are  larger  thaa 
aal,  and  Pipea  voiced  in  aocordance.  a  littli? 
b>  ahoald  be  allowed  (m  D€p,  of  Pallbts). 
C  PrcHura.  Where  the  preaanre  is  heavier 
an  oidinary  a  little  extia  ahoald  be  giiven. 
4,  feeder:  When  these  are  Whole-drop — 
atii,  with  ribs  of  same  breadth  alf  round, 
tl  of  cotn-se  no  hinge — rather  leaa  per  Stoji 
•y  be  allowed ;  bat  remember,  if  Beceivar  no 
igw  than  total  area  of  Feeder  surface,  thf' 
^Jy  win  be  nneteady :  when  Double  or 
Mdi  Feeden  are  used  atill  legaper  Stop  vauy 
»  given,  hot  bear  in  tnind  nnEteadineaa  wiU 
mbe  ftill  greater.  A  Beaervolr  (tee  IS,  j.) 
)  «etenn>lated  in  latter  case.  Whole-drop 
hidtn  that  are  not  Double-action  are  never 
imckted  by  the  present  writer,  except  in  aomp 
MM  with  Haohine-blowing  (lee  6,  g.). 

1  P»tmmalie  Touch-action.  The  allowance 
lifliHolmoosly  varies  with  the  Preaaure,  size 
'  Xotor  Bellows,  ia. ;  it  may,  I  think,  be  ccn. 
ItaiQy  lud  down  that  an  allowaice  of  6  sqaai« 
bM  k  tiie  leaat  to  be  given— that  b,  if  aeparate 
Minn  for  the  Pneumatic  Action  they  must 
M  te  (mailer  than  tbia  (nay  3tt.  by  3ft.),  and 
(■applied  from  another  Bellows  the  giie  of 
Ms  must  he  increased  that  amount  at  least, 
hvin  niBd  this  is  for  oiu  Pneumatic  action; 
■We  more  tbaa  one  are  present  allow  this 
■Uanm  of  eqiiare  feet  to  eath, 

t  OUnr  MUer*.  It  is  imposrible  to  givA 
Mt  XimeUtma  toe  Draw  and  Compoeition- 
Aiia  nMomatiw;  oUcolate  the  siie  of  the 
hib  or  Valves,  and  then  consider  how  often 
■  tha  avcntse  they  will  be  in  use ;  aa  alwaya, 
^  at  iatirwaia  even  wiUi  the  most  rtttUn 

t,  'bj.TimiKkTiQvi.  In  order  to  avoid  cbance 
MNOB I  Ii»T<e  given  instanoee  of  calculation  of 
■mi  riw,  taking  the  Organ  just  instanced — 
k,  U  Ml  Onat.  8  on  Swell,  1  (Open  Diap.)  on 
kiik.  The  Sounding-size  is,  of  ooaree,  the  < 
<4  19  >  1>  time*  2k  gives  471  square  feet, 
t  M;  Bellows,  Sft.  by  6ft.  Three  of  the 
■(■b  ke««var,will  probably  mn  only  to  Ten  C ; 
Iradoow  tb*  Soondisg  sixe  to  16  Registers, 
■mt.  fwt  Vow,  suppose  we  add  one  Stop— 
ifcililj  ft  Bomdon— to  the  Pedale;  this 
hptbedn  up  to  what  it  was  before,  47i. 
m,  tiwg^r  w«  add  a  8nb-ootave  to  Ped. 
nlM,  UMljiug  the  latter  down  to  O,  10 
pHL  m(mU  iMgth ;  this  will  add  another 
.  BdiBf  tb«  total  Bellows  area  SO  cquare 
t:  brt  a  M  «>^y  the  Sub-oct.  to  Ped.  Open 
^talMd  of  Bourdon,  the  allowance  per 

£dnSBk«BMtaS|(HelS.  w.);  making  the 
"-"—  -—  ■■"  If  now  we  add  a  Choir 
«  itops^  and  a  Choir  to  at.  (or  to  Swell) 
pata^  lUa  hviBgs  the  Sounding-sice  np  to  i 
WrMKKi  wUtdi,  at  Sf  per  Begiater,  gives 
t«»fait  m.j7l.  If  no«  we  add  a  Snper- 
L'to  Bal,  StdCdOB,  we  get  another  Sift. ; 
«!■■*«  MiL  »  sow  we  apply  Sup.- 
klailMlbtaS  Maps  beoome  IS,  the  addi- 
Ml >irill«B  -wffl  dmnand  11  eq.  feet; 
■*fctftM<W|  attofsther:    a   Pnenaatio. 


action  will  now  he  ImpetatiTe,  bringing  the    . 
whole  Dp  to  91i.  < 

h.  The  foregoing  does  not  touch  upon  the 
iTiape  of  Bellows,  for  which  *m  own  Head 
(5.n,.).  j 

i.  This  calcnlaijon  has  been  given  aa  that  on 
t^e  whole,  in  the  author's  estimation  beat ;  but 
it  ia  right  to  observe  that  there  are  perfectly 
satisfactory  Organs  exiating  in  which  the 
allowance  of  wind  pec  Stop  is  under  the  2  sq. 
feet ;  the  explanation  bein^  that,  as  the  Organ 
increaeeain  aire,  the  tendencyis  to  consume  !esj 
wind  per  Stop  than  with  smaller  Instrumenta 
(this  ia,  remember,  speaking  exctuaive  of 
Fueum^ic-action  or  other  Ilotors)  \  or  thn.t 
only  a  littlt  wind  may  be  admitted  to  each 
Pipe. 

j ,  A  noteworthy  instance  of  this  is  furnished 
by  the  Organ  built  for  Mr.  Thos.  Spratt  {ue 
14,  h.),  which  has  a  Sounding-aise  equivalent 
to  G3  Begiat«rB,  poaaesaee  a  B<^llows-area  of  but 
72  square  feet ;  drop  of  Feeder,  lOin. :  and  as 
there  ia  the  Pneumatic  to  reckon  also  (thia 
being  supplied  from  same  Bellowa).  as  well  aa 
the  loss  of  space  by  thrtt  Feeders,  and  Tmoka, 
Waste-pallet,  &c.,  between  them,  the  allowance 
in  this  case  cannot  certainly  be  set  at  more 
than  about  1  square  foot  per  Sounding  Stop. 
There  is  not,  so  for  as  author  is  aware,  any 
deficiency  whatever  in  the  wind  eopply  of  this 
Instrument ;  but  it  must  be  borne  in  mind  that, 
large  aa  it  is,  it  is  but  a  Chamber  Organ,  and 
voiced  and  winded  accordingly. 

k.  ffcealsoalittle  more  in  aooonnts  of  Bellows 
of  Large  Inatrumenta  (9,  e.). 

1.  It  ia  neceseary  to  obaerve  that  when  Be. 
ceiver  itself  is  made  t*  perform  the  tbrowing- 
ott  duty  of  the  Engine  care  must  be  taken  that 
the  reeiatance  be  not  too  great  in  proportion  to 
the  size  of  Eeceiver;  an  ordinary  throwing  ofl 
and  on  with  fast  and  looee  pulley  will  require 
a  force  of  not  less  than  Tib.;  T^.  additional 
pressure  on  a  Bellowa  1ft.  7in.  x  3ft.  Din.  (a 
triSe  under  Gaq.  feet)  gives  an  increase  of  wind- 
pregsure  of  }in.  In  the  Organ  juat  inatsjiced 
one  Beceiver,  6ft.  x  6ft.,  performs  the  whole  of 
throwing  off  and  on  quite  satisfactorily. 

m.  The  governing  valve  of  the  Hydraulic 
Engine  may,  however,  be  muob  lighter  than 


thU. 

m.  m.  It  oannot  be  too  strongly  borne  in  mind 
tkat  where  space  is  too  limited  for  a  BeUowa  of 
proper  stse  and  a  Reservoir,  the  latter  muiI  be 
sacrificed,  for  its  function  of  steadiness  can  be 
partly— and  in  one  reepeet  better — fulfilled  by 
OoncuBsion-bellows,  and  different  pressure,  if 
iadi^eneable,  must  be  obtained  by  Combina- 
tion BeUowa  {tte  7,  t,  and  15  d.  d.) 

•"  TELL-TAM!.— aw  own  Deyorti 

•••  WEIGHTS. 

O.  These  may  be  either  of    Stone  or  Cast 

[roQ ;  the  former  hoe    been   objected  to  on 

u!ooiint  of  its  absorbing  moistare,  and  being 
therefore  hearier  during  damp  weather  than 
3ry,  Seeing,  however,  that  at  former  time  tht 
irindwayB  of  all  the  Wood  Pipea  are  inevitably 
slightly  contracted,  it  is  a  question  whether  the 
.■oogh  compensation  thus  introdoced  l>e  not  an 
idvantage  rather  than  otherwise,  aa  the  Sletal 
Pipes  can  easily  be  voiced  to  bear  a  little  in- 
crease of  pressure.  At  any  rate  a  large  number 
df  fine  Instrunienta  are  weighted  with  Stone, 
:ind  no  complaint  of  practical  inconvenience 
from  that  cause  has  ever  reached  the  present 

0,  Iron  must  be  nsed  when  space  is  very 
limited)  and  there  oaght  by  rights  to  be' one 
pattern  of  bar  thin  and  narrow  enough  to  lie 
"U  tbe  styles  and  rails  of  even  the  amallest 
}!e]lows-tops  without  rising  above  the  screwed 

O.  0.  With  the  view  of  rendering  Concussioo- 
Bellows  unnecessary,  Ur. Willie  in  I36S  deviard 
ihe  very  ingenious  method  of  suspending  the 
Heights  from  springs ;  tbe  weight  either  over- 
iianging  or  placed  inside  the  Bellows.  It  may 
lie  considered  that  tbe  additional  cost  and 
(pace  required  make  quite  aa  serious  a  matter 
M  the  Con.-Bellows;  and  in  addition  it  will 
have  been  already  seen  (13,  x.)  that  any  dia- 
tnrbing — and  consequently  asy  eoireriiv*— in. 
ilutfnee  at  the  other  end  of  a  Wind-trunk  is 
modified  or  weakened  by  the  friction  offered  by 


p.  It  will  be  evident  that  it  is  advisable,  in 
I  the  first  laying  out  of  the  Organ,  to  know  what 
'  method  of  actnating  the  Bellows  is  to  be 
I  adopted  ;  (or,  although  in  many  caess  the  pre- 
cise Motor  need  not  he  decided  on,  yet  in  many 
othera  tbe  arrangement  for  a  particular  kind 
can  be  favoiu^  in  tbe  first  layjjut  of  the  In. 
stroment ;  and  at  no  time  can  it  be  certaiin  that 
want  of  first  accommodation  will  not  ultimately 
hamper  or  interfere  with.  Sufficiently  full  de- 
scriptions of  pU  will  be  given  in  D^tailsd 
Treatment. 

([.  What  will  here  be  given  are — 1,  a  slight 
description  of  tbe  various  Hotora ;  2,  a  com. 
parison  of  the  various  merits  of  each. 

•••  GENERAL  STBTTCTOEE  AND 

ABBANOEHENT. 

r.  The  only  kinds  uecessaiy  to  treat  of  hero 

are  the  following :   Finger   (ClavferJ ;    Foot ; 

Oas;  Hand;  Hydraulic;  Steam ;  Weight ;  and 

Wind. 

■•  FlSOIB  Blowxr. 
This  is  a  method  devised  by  Mr.  W.  Dawea 
(Patent,  a.d.  I8T3,  Ko.  3337),  for  obtaining 
wind  by  the  mere  action  of  playing  npon  the 
keys ;  each  of  the  latter  (man.  or  Fed.)  is  con- 
nected  with  a  very  small  Feeder,  the  whole 
Bupplying  into  one  Boaervoir.  It  need  hardly 
be  remarked  that  the  cost  and  elaboraticm, 
combined  with  the  email  amount  of  wind  aup< 
plied,  render  this  inventioB  pmetically  valu^eea. 

"  Foot  Blowib. 
a.  This  may  be  dirided  broadly  into  two 
kinda — vit,  Frte  and  Power,  ft™  Foot  Blowers 
are  all  those  tha^:  are  actuated  by  the  Foot  and 
Leg  moBclea  solely ;  the  Poftr  kind  includes 
those  which  require  the  whole  weight  of  the 
blowist  (obviously  in  this  case  always  another 
than  the  player)  to  set  in  operation.  The  Free 
'  kind  should  always  be  so  placed  as  to  admit  of 
being  used  by  the  Flayer ;  and  where  there  is  a 
PedaLboard  must,  if  possible,  be  eo  fitted  as 
to  leave  one  (the  left)  foot  free  for  latter. 

t.  Are  Voot  filotwri  may  be  divided  into 
three — Crmilt  or  Eiiouwd,  Btnaght,  and  Treaile  ; 
the  Slbowed  is  tbe  most  nsnal  bnt  the  least 
convenient.  It  is  a  simpH  bar  flattened  at  one 
and  for  the  foot  to  rest  on,  the  other  being 
cranked  so  to  fit  and  go  on  or  into  the  end  of 
the  T-epindle  that  is  actually  beneath  the 
Feeder;  the  Pedal  itself  of  course  stands,  on 
plan,  parallel  with  the  PlinUi.  When  this 
Blower  ia  nsed.  the  following  ahoald  be  ob- 
served : — a,  tiie  Pedal  shouU  be  snffleiently 
short  and  rigid,  and  set  far  enough  from 
Plinth  to  avoid  risk  of  the  toe  "  grabbing  "  or 
oatohing  latter;  b,  the  whole  actiim  shotdd  be 
soffieiently  far  to  the  left  to  bring  the  part  on 
whioh  the  foot  presses  sufficiently  directly 
under  the  player;  e,  the  part  on  which  the 
foot  reate  shoold  be  so  constmoted  as  to  retain 
the  latter  firmly,  the  best  treatment  is  a  small 
shallow  segmental  sauoer  or  shoe  exactly 
fitting  the  £tU  of  the  foot;  d,  the  resirtance 
should  be  moderate.  Note. — When  intended 
to  allow  of  the  left  foot  being  left  free  for 
Pedaling,  b  may  be  relaxed  to  some  extent,  so 
aa  to  keep  right  foot  out  of  the  way  of  left. 
The  elbowed  Pedal  obviously  demands,  as  a 
rule,  that  Bellows-Feeder  be  hinged  at  left  end. 
It  ia  eometisies  made  to  admit  of  also  inserting 
at  the  side  or  other  part  of  Organ,  so  aa  txi 
allow  of  blowing  by  a  second  person ;  but  this 
is  obviously  less  convenient  than  having  a 
Handle  for  the  |itirpose-  The  Pedal  easily 
upuhijM  when  not  m  use. 

n.  The  Straighl  Pedal  is  less  common  but 
more  convenient,  as  motion  can  be  more  made 
to  correspond  with  forward  throat  of  player's 
foot.  It  is  simply  one,  or,  much  better,  two 
pedals  standing  seraight  ont  from  the  Plinth. 
Tbe  only  form  contemplated  by  author 
■ssnmes  the  Bellows-feeders  to  be  hinged  at 
front — that  i«,  nearest  player,  the  Pedals  being 
thus  two  simple  iron  Inrs  eliding  into  sotkete 
Tormed  by  pieces  of  hard  wood  suitably  chon- 
aetted,  flnoly  screwed  against  under  face  of 
Peeder,  the  hinges  of  the  latter  always  extm. 
ttroDglobear  the  atrain.  'WWt.V\A'^«*&«\& 
too  luge  \a  \a  vA-oaluA.  ^■oa  *  '\*fi«t  Sa  ■">- 
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quired,  suitablj  centred,  the  Fedal  entering  a 
Bocket  formed  in  tha  end  of  the  Lerer.  Tliia 
Fad*l  shoald  not  strike  or  slant  npvuiis  even 
when  tha  Feeder  is  fullydoirn ;  ondif  t^e  Fa^^X 
alope  doff&waj^da,  or  even  be  citmked  down- 
waraSi  BO  mnch  the  better  for  ita  Sicttdn,  only 
th&t  in  this  case  rather  apt  to  strike  Pla}-- 
ing  Pedala.  A  Bimple  bar  set:  at  snch  an  angle 
as  to  be  horizont&l  when  Feeder  down,  tbe  toe 
or  tip  end  being  furnished  with  Poot-cap  or 
Shoe  aa  described  with  the  previous  variety. 
will  be  the  beat  practical  form  whenerer  Play- 
ing pedals  are  present.  Straight  Pedals  easily 
liiuSip  bj  merdy  drawing  forward  out  of  their 
sockets,  but  cannot  in  any  case  be  shifted  to 
any  other  point  than  Uie  free  or  droppin<r  sldo 
otieeder.  No  example  of  the  exact  treatment 
is  at  present  known  to  writer. 

y.  The  TrtadU  ia  simply  the  Foot-boanla  aa 
we  tee  them  in  Harmoniums  and  American 
"Orgtaa."  The  best  material  will  probably 
be  hard  wood,  witli  a  facing  of  embossed  metal, 
aa  in  the  loid  American  instcaments :  a  Lover, 
with  wheel  at  each  end,  will  be  required  for 
the  IVeadles  to  act  on,  one  wheel  being  bonoat-li 
the  Treadle,  tha  other  under  and  m^tin^ 
directly  on  the  Feeder,  which  here  also  should 
be  hinged  at  front :  this  Blower  does  not 
obviously  admit  of  removal  at  all.  About  9>n, 
wiU  be  good  dimenaioos  for  width  of  Tre^idle, 
the  depth  being  from  9in.  to  1ft.  Of  coutse 
no  Foot  cap  is  necessary  here ;  but  the  Lever 
may  often  require  crooking  on  elevation  tn 
bring  it  in  more  direct  action  to  its  contj,ets. 
llie  action  of  Treadles  is  very  pleasant  indaud 
to  the  feet. 

W.  Tht  Poiner  PaoUIouer  is  the  most 
ot  all;  sometimes  it  is  conistmcted  of  b.  Plank. 
centred  at  middle,  a  man  walking  to  and  fro 
being  the  means  ot  operatinf;  (as  at  Seville 
Cathedral) ;  at  other  times  the  Feedei:  Upper- 
board  itself  was  famished  with  »  shoe,  into 
which  the  Blowist's  foot  was  inserted  (eea 
Bimbanlt,  page  33).  A  third  method  is  to 
have  two  projecting  Treadles  side  by  aide, 
so  that  one  Foob  ia  conveniently  on  each, 
then  by  bearing  the  whole  weight  alter- 
nately on  each  the  requisite  descent  ia  oitide, 
and  the  Feeders  aptuated.  Some  suita-ble 
afflxtare  is  provided  for  the  Blowist  to  hold 
by;  either  a  horizontal  rail  or  an  nprij^htrod 
fixed  in  the  Treadle  itself :  the  projecting  por- 
tion forming  the  Treadle  should,  if  prA(^ticablo, 
be  the  end  of  actual  Lever  ia  immediate 
ditect  contact  with  the  Feeders. 
(To  he  cantinved.) 


Tkepot  is  then  removed  from  the  fire,  and 
njien  the  heat  has  safficiently  moderated, 
esenee  of  tnrpentiDe  is  added  to  form  a  com- 
pteition  of  the  proper  consistency  for  use. 
Tie  foUowing  proportions  answer  well,  bnt  the 
patentee  does  not  limit  himself  thereto : — 

White  amber       lib. 

Fine  nut  oil         lib. 

Essence  of  turpentine    ...         21b. 
Snch  a  varnish,  if  really  superior   to  the 
piesent  amber  varnish,  will  be  of  great  vmloe 
for  many  purposes. 


AUBEK  VASNISE. 

AK  improved  method  of  preparin;;  amber 
varnish  has  yielded  results  so  uxivHcnt 
that  the  discoverer  has  obtained  letters  p  itent 
for  it.  Mr.  S,  Meredith,  of  Edghaston,  aays 
tfaat  the  vamiih  he  produces  is  capable  L>f  (>i  vi));; 
a  very  superior  polish  or  surface,  aod  i^ 
capeoially  valuable  for  ooacb  and  other  bigh- 
olass  work.  In  carrying  ont  his  process  he 
first bleaohee  the  amber  by  placing  a  quantity 
— about,  say,  71b. — of  yellow  amber  in  aimitnble 
receptacle,  such  as  an  earthen  crucible,  of  suffi- 
cient strength,  adding  141b.  of  sal  gem ms  (rock 
or  fossil  salt),  and  then  pouring  in  aa  much 
spring  water  as  will  dissolve  the  eal  gennuie. 
When  the  latter  is  diasotved  more  water  is 
added,  and  the  crucible  is  stood  over  a  &ro  uotil 
the  colour  of  the  amber  is  changed  to  a  perfect 
white.  The  bleached  amber  is  then  placed  in 
an  iron  pot  and  heated  over  a  oommnn  fire 
until  It  ia  completely  dissolved,  after  which  tbe 
melting-pot  is  removed  from  the  fire,  nnd  n-hen 
■■ffldently  cool  tbe  amber  is  removed  from  the 
pot  and  immersed  in  spring  water  to  eliminate 
the  sol  gemmie,  after  which  the  amber  ia  put 
back  into  the  pot,  and  is  again  hented 
overthefireantUtheamberis  dissolved.  When 
the  operation  is  finished,  the  amber  i*  removed 
Irom  the  pot  and  spread  out  upon  a  clean 
marble  slab  to  dij^until  all  the  water  has  evapo- 
rated, and  is  afterwards  exposed  to  a  gentle 
heftt  to  entirely  deprive  it  of  hnnudity.  Tu 
makeavamish,  white  amber  prepared  aa  above 
dMoribed  is  ledneed  to  powder  in  a  inortar,  oi 
otherwise,  and  1*  melted  over  a  fire  in  a  clean 
iron  pot,  and  ae  much  fine  nnt  oil  ■■  will  make 
it  into  a  varvish  is  then  added,  utter  which  the 
whol»  ir  well  «luied  until  thom^y  mixed. 


STNAHO-ELECTBIC  KACSINES. 


lis  been  specially  reprinted  from  the  JduttkiI 
jd  has  been  widely  circulated.  It  is  an  im- 
portant paper  so  far  as  it  goes,  as  the  experi- 
u:ente  deacribed  were  carefully  made,  ana  the 
-(sults  may  be  relied  npon.  Neither  the 
jiakers  oE  the  Q-ramme,  the  Siemens,  or  the 
Westen  machine  replied  to  the  invitations  of 
the  committee,  the  only  machines  supplied 
d.rect  from  the  maters  being  two  each  of  the 
Brush  type,  made  by  the  Telegraph  Supply 
Company,  of  Cleveland,  Ohio,  and  of  the 
WalWe-Farmer  type,  made  by  Wallnce  and 
Sons,  of  Ansonia,  ConneotJcnt.  A  Gramme 
machine  was  lent  by  Prof.  H.  W.  Wiley,  of 
F Urdus  University,  Lafayette,  Indiana,  and  as 
it  originally  formed  a  part  of  tha  exhibit  of 
M.  Br^uet,  at  the  Centennial,  it  was  assuoied 
tD  be  a  good  example  of  its  class-  A  Brown 
dynamometer  was  used  to  measure  the  power 
raqnired  to  drive  the  machines,  which  were 
iTorked  by  the  engine  belonging  to  the 
Institute,  except  in  the  case  ot  the  large  Wallace 
machine,  which  required  morepower  than  could 
be  obtained  from  the  small  engine.  Tbe 
Gramme  machine  is  tolerably  well  known,  and 
it  is  only  necessary  to  say  that  tha  specimen 
tried  ran  smoothly  and  quietly  with  tew  (if 
any)  sparks  at  the  commutator,  and  little 
'seating,  the  temperatare  of  the  armature  being 
^nly  9^  Fahr.  after  running  nearly  five  houra. 
The  Brush  machine  haa,  for  ite  magnetic  field, 
two  horseshoe  electro- magnets,  with  their  like 
poles  facing  each  other  at  a  suitable  distence 
apart,  the  circolar  armature  roteting  betw< 
them.  In  this  machine  the  currents 
)[enerated  in  coils  of  oopper  wire,  wound  npon 
an  iron  ring,  constjtutiag  the  armature.  This 
ring  is  not  entirely  covered  by  the  coils,  as  '" 
the  Qramme  armature,  but  tbe  alternate  t 
covered  spaces  between  the  coils  are  almost 
completely  filled  by  iron  extensions  from  the 
ring,  thus  exposing  large  surfaces  of  the  arma- 
ture ring  for  the  dissipation  ot  heat,  due  to  its 
constantly  changing  magnetism,  as  in  the 
Pacinotti  machine.  The  ring  revolvee  between 
ihe  polea  of  two  large  field  magnets,  the  two 
;>ositive  poles  of  which  are  at  the  same  ox- 
:remity  of  the  diameter  of  the  armature,  and 
^he  two  negative   poles  at  tbe  opposite  ex- 


tha  armature  ring  are  eight  in  numl>er, 
ipposite  ones  being  connectod  end  te  end,  and 
,he  terminals  carried  ont  to  the  oommubator. 
'.a  order  to  place  the  commutator  in  a  con- 
venient position,  the  terminal  wires  are  carried 
through  the  centre  of  the  shaft,  to  a  point  out- 
hde  the  bearings. 

The  commutators  aro  so  arranged,  that,  at 
any  instant,  three  pairs  of  coils  are  interposed 
circuit  of  the  machine,  working, 
a  multiple  arc,  the  remaining  pair 
cut  out  at  the  neutral  point  i  while  ii 
Qramme  machine  tbe  numerous  armature  coils 
being  connected  end  to  end  throughout,  and 
connections  being  made  to  the   metal  stri^ 
oomposing  the  commutator,  two  sets  of  coils  " 
multiple  arc  are  at  one  time  interposed  in  t1 
circuit,  eaoh  set  constituting  one-half  of  the 
soils  on  the  armature.    The  oommatatw  con- 
sists of  segments  of  brass,  secured  to  a  ring  of 
non-oonducting  material,  carried  on  the  sWL 
Theee  ■esmeate  are  divided  into  two  thick- 
aosses,  the  inner  being  permanently  secured 
to  the  BOB-«ondaotinc  material,  and  the  outer 
ones,  whtoh  take  all  the  wear,  are  fiwtened  to 
the  1bm>  in  mail  k  mwiner  that  thaf 
•mUj  lamotad  wImb  leqnlrad. 


posed  ot  strips  ot  hard  brass,  joined  together 
at  their  ontar  ends,  are  inexpensive  and  easily 
renewed.  The  high  speed  at  which  these 
machines  are  run,  together  with  the  tbnn  of 
the  arsiature,  cause  the  rotation  of  the  latter 
to  be  considerably  resisted  by  tlie  air,  produc- 
ing a  humming  sound,  but  otherwise  ttiey  nm 
smoothly,  the  heating  of  the  armature  beiii| 
inconsiderable,  not  exceeding  12(f  Fahr.  afttt 
four  and  three-quarter  hours'  run.  Tbaytie 
simple  in  construction,  all  tha  working  parb 
being  easily  accessible,  and  the  cost  of  miin. 
tenance  low. 

The  smaller  Brush  machine  ia  identicil  ia 
mechanical  design  with  the  larger,  except  Uat 
in  tha  former  there  are  two  oommutaton,  atch 
ot  which  is  connected  with  alternate  armiton 
coils.  By  this  arrangement  counectioBS  ub 
be  BO  made  as  to  produce  electric  cnrreoti  t( 
high  or  low  electromotive  force  ^SS  to  IID 
volts),  or  the  conductor  can  be  divided  into 
two  mrcuits,  each  ot  which  can  be  uUUbbI 
for  prodnoing  its  own  light,  or  (or  pertoriniii 
other  work. 
In  the  Wallace  -  Farmer  machine  the 
limnetic  field  is  also  produced  by  two  hon*. 
shoe  electro-magnets,  but  with  poles  otoppcaitt 
character  facing  each  other.  Between  tlie 
arms  of  the  magnets,  and  passing  through  tie 
uprights  supporting  them  is  the  sliaft,  canf. 
ing  at  its  centre  the  roteting  armature.  Tlttt 
consists  ot  a  disc  of  cast-iron,  near  tbe 
periphery  of  which,  and  at  right  angles  to 
either  face,  are  iron  cores,  bound  with  innitit«d 
wire,  thus  constituting  a  double  series  of  ccfli. 
These  armature  coils  being  connected  end  to 
end,  the  loops  so  formed  a^e  connected  in  tbe 
same  manner,  and  to  a  commutator  of  the  nma 
construction,  as  that  of  the  Qramme.  Aa  tl« 
armature  rotates,  the  cores  pass  between  tbt 
opposed  north  and  south  poles  of  the  field 
magneto,  and  tihe  current  generated  dependi  la 
the  change  of  polarity  of  the  cores.  It  will  b« 
seen  tliat  this  constitutes  a  double  machinet 
each  series  of  coils,  with  its  commutator,  btnng 
capable  ot  use  quite  independently  ot  tbs 
other ;  but  ia  practice  the  electric^  connee- 
tioua  are  so  made  that  the  currente  generated 
in  the  two  series  ot  armature  coils  pass  throngta 
the  field-magnet  coils,  and  are  joined  in  oas 
eiternsl  circuit.  This  form  ot  armature  ilic 
presents  considerable  uncovered  surface  of  iiM 
to  the  cooling  effect  of  the  air,  but  its  eiteiu) 
form,  in  ite  fan-like  action  on  the  air,  like  thai 
of  the  Brush,  presente  considerable  reeistanet 
to  rotation.  In  the  Wallace-Farmer  maohinl 
there  was  considerable  heating  of  the  armatnrei 
the  temperature  being  sufficiently  high  to  mdJ 

The  Brush  and  Wallace-Farmer  maehiiiM 
pre  accompanied  by  lamps,  or  carbon  hoUan, 
hich  were  thought  by  their  makeia  to  piesnl 
advantages,  if  not  for  all  maohloee,  at  uaittt 
be  especially  adapted  to  the  requirements  o' 
their  own ;  the  usual "  Serrin  "  lamp,  which  fi 
made  by  M.  Breguet  for  the  Gramme  machine 
did  not  accompany  the  latter.  The  retelt  tA 
experiment,  however,  quickly  eetablished  tt) 
suitability  of  the  Brash  lamp  as  the  ■onroe  d 
light  fromall  tbe  machines,  and  the  earns  kii9 
with  carbons  properly  adjusted  aa  to  iiM,  *M 
used  for  the  sereral  trials. 

The  lamp  is  shown  in  Figa.  1  viA  I,  ll 
which  u  is  a  helix  of  insulated  copper  wtni 
resting  upon  an  insulated  plate,  h,  nphald  b] 
the  mat&Uic  post,  e.  Loosely  fitted  within  thi 
helix  is  the  core,  d,  partially  supported  by  ttl 
adjustable  springs,  t.  The  rod,  /,  pastes  fieri] 
tlmmgb  the  centre  ot  the  core,  d,  and  Lm  ■ 
its  lower  end  a  damp  tor  h<Jdinf  the  OsiM 
pencil.  A  washer,  h,  of  braes,  enrTOiiBdi  ttc 
rod,  /,  just  below  the  oore.  A,  end  hot  cne  tl& 
resting  on  tiie  lifting  finger  attached  to  ni 
latter,  while  the  other  edge  it  overhtmg  Yij  tti 
head  of  an  adjnetable  screw  stop,  s.  The  ■*!■ 
post,  e,  is  supported  and  guided  by  a  tabafai 
post,  i,  secured  to  a  suitable  base  pM> 
Attached  to  the  lower  end  of  tha  post,  1,0 
passing  out  through  a  slot  in  i,  ia  the  anvl 
supporting  an  insulated  hold«  for  the  kM 

If   now   one   conducting    wiiv,    tram    Ih 

machine,  be  eonneoted  to  tha  bMt  ptate^  Bi 

other  to  the   lower  oarbon  boldeB^  A 


tha  oarboos,  t  k,  thoa  ooaipMii(  fta  d 
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produced  in  the  belix  irill 
d,  and  it,  bj  meana  of  the 
Offer,  will  raise  ana  edge  of  the  vulier, 
>  07  its  angular  impingement  agaittst 
/',  olamps  and  lifts  if  ' 


e  G«rboiu  bum  awaj  the  increased 
t  the  electric  arc  increaaee  its  redstance 
tens  the  msgn^tism  of  the  helix,  and, 
i,  the  coil,  rod,  and  carbon  move  down 
■  the  force  of  grayity,  until,  by  thi 
ig  of  the  arc,  the  maf^etisoi  of  tb< 
rtrengthened  and  the  downward  more 
eeted.  When,  however,  the  downward 
It  is  safflcient  to  bring  the  clutch- 
'i,  to  the  support,  I,  it  will  be  releaeed 
I  clamping  effect  of  the  lifting  flnger, 
rod,  /.  will  glip  through  nntU  arrested 
pward  movement  of  the  core,  due  to 
ased  magnetism  of  the  helix. 


r/c-i 


irmal  position  of  the  clamp-washer  is 
edge  nnder  the  adjustable  stop,  just 
the  support,  I,  the  office  of  the  core 
I  regulate  the  slipping  of  the  rod 
it.  If,  however,  the  rod,  from  any 
Us  too  far,  it  will  instantly  and  auto- 
be  raised  again,  as  at  first,  and  the 
noti  thus  continued  at  the  proper  dis- 
m  wch  other. 

lamp  used  in  these  eiperiments,  the 
I  oompooed  of  two  separate  insulated 
nmd  together,  so  that,  by  means  of 
•&A  contacts,  shown  at  the  top  of  Fig. 
tMld  be  connected  either  in  couples  or 
■4  tliQS  Tarying  the  intensity  of  the 
oa  «l  the  helix. 

Ik  to  make  the  measurements  as 
•a  pOMible,*lt  was  found  necessary  so 


to  arrange  the  apparatus  that  no  reflected  or 
diffused  li^ht  should  fall  on  the  photometer, 
and  thus  introduce  an  element  of  error.  The 
arrangement  of  the  apparatus  to  acoomplish 
this  is  ahown  in  Fig.  S.  The  electric  lamp  was 
enclosed  in  a  box,  open  at  the  back  for  con- 
venience of  access,  but  dosed  with  a  non-re- 
flecting and  opaque  screen  during  the  experi- 


/»■/  G.E. 


The  diffleultiei  encountered  in  the  measure, 
uent  of  the  lig^t  arising  from  the  difference 
in  ooloor,  were  at  first  thought  to  be  consider- 
able, but  further  practice  and  experience  en^ 
abled  the  observer  toovercometbem  to  such  an 
extent  that  the  error  arising  from  this  csnsa 
is  incensiderable,  being  greatly  less  than  that 
due  to  the  fluctuations  of  the  electric  arc. 


menta.  Projecting  from  a  hole  in  the  front  of 
the  box  wsB  a  wooden  tube,  b,  ein.  square  in- 
side and  set  long,  with  its  inner  surface 
blackened  to  prevent  reflection,  thus  allowing 
only  a  small  beam  of  direct  light  to  leave  the 
boi.  This  beam  of  li);ht  passed  into  a  similar 
wooden  tube,  c,  placed  at  a  proper  distance 
from  the  first,  and  holding  in  its  farther  end 


The  committee  considered  what  adTanbag«- 
would  he  gained  by  using  a  larger  sonroe  of 
light  than  the  standard  candle,  hut  aftAr 
making  several  experiments  with  gas  flames 
and  the  oxyhydrogen  light  they  determined  to 
use  a  standard  candle,  making  corrections  for 
any  variation  in  the  rate  of  consumption  of  13(>< 
grains  per  hour.    la  determining  the   light- 


Ihe  standard  candle,  d.    This  tnbe  also  held  i  giving  power  of  the  current  produced  by  the 


the  dark  box  uf  a  B un sen  phatj)tneter,  mounted 
on  a  slide,  so  as  to  be  easily  adjusted  at  the 

firoper  distance  between  the  two  sources  of 
ight.  A  ^t  in  the  side  of  the  tube  enabled 
the  observer  to  see  the  diaphragm.  The  outer 
end  of  the  second  tube  was  also  covered  with  a 
non-reflecting   hood,  and   the  room    was,    of 


different  machines,  a  continuous  run  of  (i 
four  to  five  hours  was  made,  and  great  care 
was  taken  to  keep  the  axes  of  the  two  carbons 
of  the  lamp  in  theaame  line.  To  facilitate  ob- 
servations, a  focuBBing  lens,  t,  was  attached  to 
the  Bide  of  the  box,  a  (Fig.  3),  the  axis  of 
Bhicb  lens  was  at  right  angles  to  the  beam  o(- 

r  I   0.10        ri  G.I/. 


course,  darkened  when  photometric 
ments  were  token.  The  rigid  exclusion  of  all 
reflected  or  diffused  Light  is  believed  to  be  the 
only  trustworthy  method  of  obtaining  true  re- 
sults, and  will,  no  doubt,  account  in  a  large 
measure  for  the  lower  candle-power  obtained  in 
these  experiments  than  that  obtained  by  many 
previous  eiperimentets. 


light,  to  the  photometer,  and  an  image  pro- 
jected upon  a  screen,  enabling  the.  observer  to 
note  the  condition  of  the  carbun  points  witli- 
out  distressing  the  eye.  Photographs  ol  tbe 
points  were  also  iaken  at  the  uoment  ot 
making  the  photometric  obsets«tiiinA,v^.<*aA 
wasta.&«iL\j'b«,\,,«!c'Ca<biiiiim»>a'^  <A.  Tositi&tSte* 


EKGLISH  MECHANIC  AND  WORLD  OF  SOIEMCE :  No.  691.        Jnra  21,  1878. 


moving  trom  aide  to  side  of  the  electric  >ro. 
Figs.  4  to  II  are  foil  sise.  exact  repradactions 
of  the  photoffraphe  j  Fi|^.  4  and  6  beinf^taken 
.when  the  large  Brash,  Figs.  6  and  7  when  the 
small  Brash  machine  waa  at  work.  Fi>^.  8 
and  9  were  obtained  when  the  Gramme  «aa 
auppljing  the  current,  and  Figa.  10  and  11 
repreient  the  average  appearance  of  the 
carbona  when  the  emiSl  Wallace  waa  at  work. 
All  the  carbona  were  coated  with  copper.  It 
waa  foand  that,  although  there  waa  asluw  con^ 
somption  of  the  negative  carbon,  there  was,  at 
the  same  time,  a  constant  "stalagmitic" 
growth  prodooed  by  particles  carried  from  the 
positive  carbon  by  the  acticm  of  the  electric 
current.  The  "  etolagmitea "  assumed  dif- 
ferent forms,  and  increased  with  increase  of 
corrent.  Thay  were  built  np  gradually  until 
they  assumed  snch  a  shape  as  is  seen  in  Figs. 
9  and  11,  and  then  growing  narrower  at  the 
bsse,  the  current  would  be  momentaril.T 
weakened,  tiia  lamp  would  readjust  itself, 
and  the  stolsigmite  would  drop  off.  Eiperi- 
ments  were  alao  made  to  determine  what  effect 
upon  the  amoaat  of  light  was  produced  by 
adjusting  the  carbons  so  that  the  front  edge 
of  the  upper  was  in  line  with  the  centre  of  the 
lower.  The  roanlt  gave  with  the  small  Brush 
2,218  caudles  for  the  front,  578  for  either  Eide, 
and  111  for  the  back,  or  a  mean  of  871. 

The  annexed  table  will  give  the  reenlts  ob- 
tained and  other  pLirticulara  of  the  machines, 
but  the  committee  considered  that  reducing 
the  figures  given  by  He.  Douglas 
orallronndlight  they  ace  still  tool  _^ 
obtained,  it  will  be  saen,  only  383  candles  pei 
h.-p.  against  43S  by  Mr.  Douglas  nith  the 
Gramme,  which,  save  the  consumption  of 
carbons,  seems  to  be  the  best  machine  taken 
altogether.  The  electrical  measurements  were 
ma£  by  Professors  E.  J.  Houston  and  Bliliu 
Tiiomson,  but  we  have  no  space  to  reproduce 


HEAT  COHDUCTIVITT  OF  BADLT- 
CONDlTCTINa  SUBSTANCES. 

THE  condoctitm  of  heat  by  anbatanoes  that 
are  poor  oondnctois  haa  recently  been  in- 
vestigated by  M.  Less,  in  the  laboratory  of  U, 
Wiedemann,  for  the  same  purpose  as  Hopkint 
had  in  view,  and  by  a  similar  method  to  the 
one  adopted  by  that  experimenter.  The  sub- 
stances eiamtned  were  varieties  of  stone  and 
wood.  Plates  were  cut  off  them  and  placed  on 
the  bottom  of  a  vessel  equally  heated  with 
steam.  On  the  other  free  surface  was  placed  a 
soot-covered  copper  plate-  In  a  dry  inclosed 
space,  protacled  from  all  extamal  radiation,  s 
thermopile  was  exposed  at  different  distances 
to  (he  radiating  copper  plat*,  and  from  the 
deflections  of  the  galvajtometar  inaarted  in  the 
circuit,  after  a  short  expoanre  (always  the^ 
same)  the  heat  conductivity  of  tbe  plate  under 
eiUDii nation  was  determined.  The  expert. 
ments  were  performed  with  great  caie,  and 
are  detailed  in  a  recent  number  of  the  Annalen 
der  Phyiii,  Wa  give  the  following  table  or 
results  (in  it  the  conductivity  of  the  best  con- 
ductor is  put  —  1000)  :— 

Bp-Or.       tiritf. 


"Mossdar  "  It  eooflad  witt  ti 


"Dsv," 

"  Stephenicm 
"CUony" 


Marble  from  the  Pyre 

Siixon  granite  (containing  albite)  2629  ... 

Canara  marble 2668  -,. 

Marlile  from  Italy  2-682  ... 

Basalt  of  Idar.nearObersteia...  2n2  ... 

Seeberg  flne-gcained  sandstone  2130  ... 
mean  '  GRin!t«    from    the  Thuringian 
They  |         forest  2-543  ... 

Streblen  sandstone        232-1  ... 

Kpd  gneiss  of  Tharandt  ...  2'540  ... 

Nephalin— Basalt  of  Mitterteieh  2  853  ... 

Serpentine  of  the  Saxon  Ersge- 

brjge 2-41fi  ... 

GnciaaofThirandt         3R54  ... 
C-^^lsb[ldcn  Shiver           2  7.11  ... 

Sandstone  of  Postelwitz  ...  1-037  ... 

Chi.v  slate  from  the  Schwartftl... 
indstoue  with  kaolin  cement .. 
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Maple  mood  (with  the  fibres)  -, 
0.ik  wood  (with  the  fibres)  ...  0B21  ., 
Ron  wood  (with  the  fibres)  ...  0  790  .. 
Box  wood  across  the  fibres  — 

the  rings      ...  0  754  .. 

—  I  I  Oak  wood  across  the  fibres   = 

I         therings      0503  .. 

I  Maple  wood  across  tlie  fibres  and 

rings 0-571  ., 

Maple  wood  across  the  fibres  = 

[         therings      0'G07  ., 

I  Oak  wood  across  the  fibres  and 

I         therings      0o71  -. 


riienumberaohtained  for  the  stones  show  that, 
n  grneral,  density  and  compactness  greatly 
the  passage  of  heat :  still,  thi 


I  of  the  conductivity  by  no  means  depend  on  the 
1 1  specific  gravity  alone.  The  stones  of  crystal- 
j  i  linp  texture  conduct  better  than  those  mechani- 
I  i  cally  mixed,  and  the  stones  with  fine  grains 
I  better  than  those  with  coarse.  The  few  ob- 
:  '  Rcrvalions  made  on  woods  show  that  in  thetn, 
I  :  ns  was  long  since  demonstrated  by  TyndsU  and 
!  others,  there  is  a  much  more  rapid  passage  of 
:  {  heat  iu  the  direction  of  the  flbiM  than  in  that . 
I  I  at  right  anglea  to  tbem.  The  ratio  nuaibcrs,  ' 
!    however,  are  somewhat  different  from  those 

I  formerly  obtained- 


inereasad  aaionnt  ef  ygfat. 

The  following  eoniMtntWva  evperinaats,  «Uet 
■rers  m«la  with  a  view  to  tbsM  Isotans,  aiUbfl  Ih 
rslativa  photoBetrio  value  et  tiiaie  faor  laaifi,-  Ihi 
loss  of  ligbt  is  alto  shewn  when  tfas  flavs  ii  to- 
roanied  by  the  game,  dr  ganie  aad  glaai  :— 

A.  Bperm  Oandle  bumins  120  craln*  par  hoot 
=  1  Oil  Zi«mp, 

IriM  or  tain  ialWa 
nunniBdiiifUilai 
wKbUnanriBtal 
tholamr- Fwoaat, 
raafced  -  -SM 
tCnnplela  -   146  ^  6aian. 

,  (Nikcd    -  -see 

IComplats  -  -131  -  6II0M. 
(Naked      -  -376 
IConpleta  '^  -29«  <>  SlliMi. 
TKokfd      -  -368 
tComptsto  =  -385  =  4  gain. 

The  obseriations  were  made  by  means  otsBn. 
len'i  photometer,  and  the  lampi  naed  wen  onlinMi 
noikinit  lamp,  bat  new.  In  this  tabis  it  is  MB 
that,  wben  tb«  Baked  light  is  inoloMd  wiLUaMi 
lamp,  there  is  a  coaaiderable  1o>b  of  light  in  mk 
.  I  ean,  eioept  that  of  the  Uuflaeler,  and  the  is—t- 
I  able  differenoa  in  this  inslanca  must  be  attribaMtl 
'  '  the  more  perfect  supplj  of  air  in  this  lamp-  h» 
'  .  tically,  the  placiag  ot  the  elus  and  paoia  rsoall 
'  i  Mueseler  lamp  makba  no  diilerenee  m  the  aauMt 
i  I  of  light  obtained- 

I  Oi;ca9ional1f,for  ■p«dalpiupoies,shieUsoml«' 
I  ton  ore  placed  eatir^  or  partially  roand  the  taap 
I  ,  on  a  live!  with  the  Same,  bat  Ibsir  advaatoga  ii  in 
,  I  doubtful.  Before  quitting  this  subject,  a  fen  i 
,  lamp,  whiob  is  in  extensive  nie  in  Sflallaod,  mult  b 
'  mentioned.  This  lamp  is  called  a  gania  lanir,  -i 
'    is  of  a  somewhat  piimitiva  con>tractioD;  it  iiBHi 

larger  than  the  other  forms  of  lamps,  tbeooli 
)  coneistiag  entirely  of  anpiotected  gsnae-  lUi 
I  cylinder  IS  about  Sin.  bigh  by  SJia.diametsrialu* 
J  with  a  flat  wick  is  nsed,  and  more  light  is  oUasM 
t  >  from  it  than  from  the  ordinary  Davy,  bnt  its  nfa^ 
J 1  is  not  BO  great ;  tha  oonaidarabla  spMa  vitliin  tti 
.  I  lamp  forms  as  elamaat  af  danger  in  iha  aveot  at  ik 
.  being  exposed  to  an  explosive  atmotphsn.  "Oil 
'  I  descriptioD  of  lamp  was  In  naa  at  the  Bliatarn 
!  Colliery  when  the  terrible  explosian  took  pliaa  m 
I    October. 

>  I  Vegetable  oils  are  mostly  nsed  in  lamps,  hd  ii 
I  aoma  coses  the  rook  or  miaaral  oils  have  baas  R^ 
; !  atituted ;  there  is  a  prejodioe  aguaat  Uum  btm 
i  which  bos  prevented  their  common  adopKs^ 
.'although  tba  taving  in  coat,  tha  clasnlineH  ia  DM, 
J  and  the  much  greater  amoantot  light  abtaiD«l,n 
. '  decided  advantagaa  1  it  ia  probable  that  tliani» 
'  poitaat  coaeiderations  will  eventoally  lead  to  M 
I  more  general  nse.  A  lamp  bnming  a  minenla 
i  ,  girea  more  than  twice  aa  maoh  light,  under  tbSMBi 
circumataneea,  aa  ono  oF  tbe  ordinary  ohaiaslM. 
1  '  Same  lamps  hnmiDg  the  lighter  mioSMl  aili  M 
cauBtructcd  witheol  wieka,  k  small  pteataf  astW- 
wool  or  sponge  servinB  Uia  uatpeaa  at  >  viefc  be 
an  indtfiaile  length  of  tiaie.  Wtaea  laBfaHMMl 
with  these  aila,  eare  aad  eantiou  mast  ba  anmMl 
in  the  storage  of  tba  material,  and  is  Ika  tSStf  * 

Although  the  introaaattan  ol  the  Davy  \m  n 
marks  a  very  importaatoy  in  the  waaUag  of  ot  >: 
mines,  it  singniarly  hippMod  that  iaataal  rfMjt 
ODoe  largely  dacreaiing  tha  aaodaDl*  fias  ■q*  --^ 


:    EXPLOSIONS  IN  C0AL-KINES.-I7. 
Bt  T.  Wills,  P.C.S. 

THE  four  forma  of  sarety  lamps  dnerihad  in  the 
Uat  leetore  are  types  oF  arerjlnrge  number  ot 
lump'  whiob  have,  from  time  to  tima,  bs«n  intro- 

[  cJiicnii :  each  ftrnn  •(  lamp  hna  its  own  advontsgpa, 
hill  ns  lamp  ia  to  be  found  tba  use  of  wbioh.  under 
ali  circumfltaaaea,  ia  quite  fr^  from  danger.  Ln.mpq 
fit  the  oriirioaf  "  Davy  "  form  are  the  mont  liable 
t )  permit  tha  paanga  of  the  fiama  thraagh  the  wire 

^  k'unie-  In  tha  "  S^henaon  "  lamp  a  danger  ia  apt 
10  arise  from  the  irrfgolarlty  of  tha  hoh's  in   tha 

Elate  or  plates,  through  which  the  air  enleri ;  thoaa 
oUs  are  drilled  by  hand,  and  under  these  cironni- 
latancea  their  accuracy  cannot  be  ensnred  to  thesame 
I  eitmt  as  in  tbe  maobine-mada  wire  gauie.  A 
"  Stephenson  "  lamp  rsqoireii  to  be  held  in  a  nearly 
vertical  position.  Id  the  "  Clanny  "  farm  of  lamp 
I  tha  imprateet  supply  of  air  ia  a  difficulty,  as  it  is 
I  attended  with  a  Ian  of  light;    That  this  ia  tbe  ossa 


laly  soeeNdlw  »« 

became  greater-    Tbe  Davy  lamp  WW  iakodsMl 
--'  adopted  in  ViiS,  in  tba  21  yean  piavioasti 
I  the  average  annual  loss  af  Ufa  I^  ag;VaW 

3,  but  iu  ths  15  yean  BQbuqDenthiUlisf* 

tion  there  was  aa  iacrease,  tba  yearly  dsAarti* 

'   '  ig   28 ;    this   fast,    slUwwb    revatkabls,  ■ 

.anted     for    by    tbe    falsa    uotiau    of   aM* 

iritv  in  the  use  of  a  Dsvy  lamp  which  was  •■' 

.-O 


iawellillastratadllj 


"Claony"  with  a 


Dangers  oonneoted  with  tha  Vaa  of  8lMr   ' 

Fron   what   has   bees   alremV   said  it  «0  I*  j 
^thared  that  safety    lamps  carr  ba  by  no  ■*■* 
impUcitly  traated  ia  prevent  an  ^lyloakat  mA   ' 
;ara  ie  required  in  their  oonatruMlos  sad  MS,  ■    , 
my  delect  or  failure  in  the  himps  fata  ha,  an)  fi* 
.gueutly  baa  been,  the  eource  of  muth  aati(«r.  El«r 
lamp  auppliod  to  a  nuue  abould,  iiitt*TMj|ail>M 
of  tbe  beat  maoufacTure.  and  mah  mn  ahoald  k 
taken   in  patting  tha 
bi^etbeT.     Lsmpe,  as  a  1 
the  workshop  in  an  ixc< 
lionally,  from   some   per 
iafeel  oeoura,   which,  iF 

nay  ba  the  source  of  ac^i-naa  »  ■»••  m—  -mz 
lome  Stepbenson  lamps  wefliMil lath* Nsrt* 
EngUnd,  and  in  ona  '  ill  '  ICjI  hw  ■awftsf* 
wbieh  wonld  kindle  an  iiil  nhmaJii  riitiiri  "*** 
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mtiide  wiih  tbe  greatest  ease ;  tbe  Stoplionaoa  ia 
mbla  to-tbifl  defect  owing  to  the  difficulty  (alreadj 
nenttoned)  of  making  the  small  holes  uuiform.  It 
nay  be  inggested  whether  it  would  not  be  pO(>8ible 

0  iiraoiicaily  test  every  Ump  in  tin  expIof>iro  atmo- 
kpbon  before  it  is  sent  away  from  the  manufacturer's 
jvcmises.  The  defects  in  the  lamps  which  oocssion- 
illy  occur  during  the  manufacture,  are,  howerer, 
»f^  small  moment  when  compared  with  those  that 
irise  afterwards  through  the  wear  and  tear  of  use. 
After  every  time  of  using  a  lamp  should  be  tlio- 
roBghly  inspected;  this  is,  at  the  prpsent  time, 
upposcd  to  be  carried  out.  The  Coal  Min^s  K»gu- 
lation  Act  requires  the  lamp  to  be  in^pectod  by  a 
competent  person  before  surh  lamps  are  carried 
into  the  workings,  but  in  too  many  indtances  this 
ittflpeetion  is  the  birest  matter  of  form ;  per- 
bsps  hufidreds  of  lamps  have  to  be  examined 
irithin  a  vpry  phort  time,  aiid  the  most  casual 
>b9erTation  has  to  suffice ;  it  is  by  no  means  suffi« 
Hent  to  observe  whether  the  lamp  is  locked  or 
lot ;  the  state  of  the  gauze,  and  of  the  lamps  genn- 
tlly,  requires  more  than  a  superficial  rxamination. 
yant  of  cleanliness  is  in  itfielf  a  source  of  evil.  If 
il  and  dirt  be  allowed  to  remain  on  the  gauzes, 
psrt  from  its  rapidly  causing  deterioration,  it  is 
onnd  that  a  flame  will  more  readily  pass  through 
Bch  a  gauze;  a  lamp  should  al'O  be  properly 
rimmed  before  entering  the  mine,  as  in  this  way  the 
npiation  which  a  miner  has  to  oprn  his  Ump  to 
nprOTe  the  light  is  lessened.  It  is  the  custom  in 
Moe  districts  for  the  miners  to  provide  their  own 
Djpa,  and  to  retain  th<>m  in  their  possession  when 
it  in  tbe  pit ;  this,  without  dotibt,  is  a  bad  prac- 
» ;  it  eannot  be  ezp(?cted  that  a  miner  will  go  to 
ore  ezpflnse  than  he  can  help,  and  ss  to  him  pro- 
tUy  all  lamps  are  mach  alike,  he  is  sure  to  get  one 
MD  a  fellow*miner.  or  from  some  second-hand  store. 
be  oare  and  cleaning  of  tbe  lamps  also  is  not  well 
K  to  the  miners  themselves  ;  a  properlv  authorised 
id  eompeif  nt  person  or  perpons  should  have  the  en- 
re  eontrol  of  tne  lamps  when  not  in  use.  A  miner's 
»tioii  of  cleanliness  is  not  always  satisfactory. 
B  instance  occurred  in  the  North  in  which  a  miner, 

order  to  cleanse  the  gauze  of  a  lamp  from  oil 
id  dirt,  removed  it  and  thru'tt  it  into  the  midst  of 

fire,  replacing  it  after  the  combnstible  matter 
d  been  burnt  away ;  it  need  hardly  be  stated 
at  such  a  gauze  would  afterwards  be  most 
Dgerons,  both  from  the  enlarging  of  the  holes, 
d  from  the  extreme  brittlcness  of  the  wires. 
lother  and  much  to  be  recrctted  cause  of  danger 
the  nae  of  safety  lamps  arises  from  unauthorisied 
mpering  with  the  lamps  ;  opnnirg  a  lamp  in  an 
ntfe  pit  is  a  most  serious  evil,  and  when  the 
vial  causes  are  oonsidf^md  for  which  thit  is 
DO,  the  anhject  is  rather  disheartening.    Smokin? 

one  of  tbe  most  general  cau;>e8  of  opening  the 
ims,  and  although  in  mo^t  CA^a  strictly  and  wi<>ely 
inibited,  is  a  source  of  constant  trouble,  and  it  is 
be  feared  will  continue  so  until  the  miners  can  bo 
Ab  to  feel  their  responsibility.  Kulos  and  regula* 
na  on  the  subject  are  evaded  in  the  most  terribly 
id^Bs  manner,  even  in  circumstances  where  it 
{hi  be  supposed  the  miner's  own  knowledge  would 
idcen  his  sense  of  danger.  Where  the  wilfulness 
negligence  of  one  man  may  bring  disaster  and 
■iblj  destmction  to  large  naml)er8,  it  is  surely  no 
utice  or  hardship  to  a^k  that  when  such  a  case  is 
eOTered,  and  the  offender  is  called  to  account,  a 
■ere  pnnisbment  should  be  inflicted;  too  often, 
werer,  anch  Chlprits  escape  wii  h  the  payment  of  a 
jrht  fine.  Within  the  last  fortnight  (January  23) 
9  miners  have  been  fined  at  the  Burslem  Police- 
irt  for  actually  smoking  in  a  place  in  a  mine  in 
icb  at  tbe  time  there  existed  explosive  gas.  A  pipe 
J  bo  lighted  from  an  ordinary  Davy  lamp  without 
miog'  it,  if  the  lamp  be  tilted  on  one  side  and  the 
e  ia  placed  close  against  the  gauze ;  the  operation 
however,  by  no  means  free  from  danger  if  gas 
its  in  the  neighbourhood  ;  to  obtain  a  light  from 

oiber  descriptions  of  lamps,  the  lamp  must  be 
jen  apart.  Tho  lishting  of  pipes,  although  the 
at  genera],  ia  not  the  only  canne  of  tampering  with 

lamp  ;  the  small  amount  of  light  which  even  the 
it  of  them  give  offers  an  inducement  for  the 
Qoral   of   tbe  gauze  in    order    to    obtain    the 

1  benefit  of  the  naked  light,  also  when 
I  fose  of  a  blasting  shot  has  to  be  fired 
qnently  the  lamp  top  i^  removed  ;  this  is  not 
Slj  necersary,  as  a  hot  wire,  which  may  be 
lied  throngh  one^  of  the  meshes  of  the  wire 
use,  wonld  be  quite  scfHcient.  Special  care  is 
KsjMry  with  the  lamps  on  the  occasion  of  shot 
Bg,  as  it  may  be  the  case  that  while  there  is  no 
iroeiable  amount  of  gas  near  the  spot  bifore  the 
iloaioD,  tUs  state  of  things  may  not  exist  after- 
rdsy  and  supposing  a  lamp  to  have  been  taken 
at  aad  not  put  together  a^^ain,  a  serious  result 
J  foBow.  It  is  certain  that  thu  tarapmng  with 
isafolylwnps  by  those  who  should  exhibit  the 
•i  eave  forms  one  of  the  most  serious  evils  against 
ich  euiliegj  proprietors  have  to  contend ;  experi- 
9S,  wUdh  is  generally  the  most  successful  teacher, 
oas  befo  to  nil,  and  the  plea  of  ignorance  in  very 
nj  CBMi  csanot  certainly  be  justified.  An  in- 
ewUa  aomlnr  of  CMes  of  the  most  reckless  care- 

icnietimeB  in  a  catastrophe  some- 


times not  owing  to  circumstances  out  of  the  miner's 
knowledge  or  control,  might  be  placo.l  on  recorl,  if 
any  good  might  be  hoped  from  so  doing.  This  htate 
of  things  ha<i  rtudepfd  it  nccc-sary  that  any  precau- 
tionary measures  which  can  bo  applied  to  the  lamp 
its<elf  shall  be  adopted,  and  hence  in  all  lanrips 
ordinarily  in  u»e  in  any  fiery  mine  a  locking 
arrangement  is  attached,  which  is  intended  to  pre- 
vent the  lamp  from  being  takon  apart  with  im- 
punity, so  as  to  expose  the  light,  or,  if  so  tak'?n 
apart,  to  insure  that  the  fact  shull  aftr-r.vards  be 
revealed.  This  affords  a  certain  mea^^ure  of 
safety,  but  entire  reliance  upon  it  ha*^  in  mo:*t 
eves,  be.^ome  a  tru<*t  in  a  very  brok<»n  reod. 
Various  locks  have  been  introdnc-d,  enoh  claim- 
ing sp<?cial  advantage'^,  and  many  fonai*  arc 
in  eonstunt  uso  ;  they  aro  inti^ndo  i  eitluT  1 1  pre- 
vent the  lamp  from  being  opened  at  a'l,  k^zc.  pt 
by  authorised  p^-r-ions,  or,  if  ♦ak-.n  upnrt,  to 
causn  thfi  fact  to  be  afterwf  rd-i  r m-Hly  d.  t^cted  ;  or, 
la<«t]y,  if  an  attempt  is  ma^lo  to  expo-<o  thu  liL'lit,  to 
canso  it  to  be  extinffuished  in  the  operution. 

The  Coal  Mines  Keirniotion  Act  r.  quires  that  "In 
every  working  approaching  any  place  whero  tb"ri? 
is  likely  to  be  an  accnmnlation  of  explo^ve  gan.  no 
lamp  or  light,  other  than  a  locked  surety  lamp.  sIihII 
bo  allowed  oe  u^ed  ;  and  whenever  safety  lamps  arc 
rofiuired  by  this  Act  to  bs  used,  a  competent  person, 
who  shall  be  apjiointod  for  the  purpose,  c hall  exa- 
mine evrry  safety  lamp  immediatn-ly  before  it  U  taken 
into  the  workings  fur  use,  and  ascertain  it  to  t)e 
secure  and  secarf*]y  locked,  and  in  any  part  of  a  mine 
in  which  safety  lamps  are  so  required  to  be  u-»ed  they 
shall  not  be  used  until  th<^y  have  be^n  so  examined 
and  fonnd  secure  and  securely  locked,  aud  shall  not 
without  due  authority  be  unlocked."    The  locking 
arrangement  here  oontemplated  is  undoubtedly  some 
apparatus  which  shall  prevent  the  espo-^nre  of  the 
flame  by  an  ordinary  miner.    The  readiest  method, 
and  the  one  largely  adopted  for  this  purpose,  is  so 
to  fasten  the  upper  part  of  the  lamp  or  gauze  cylin- 
der to  the. lower  part  or  lamp  vessel,  that  the  two 
cannot  be  separated  without  a  k<)y  or  special  instru- 
ment, to  bo  retained  by  those  with  whom  the  autho- 
rity rests.    The  ordinary  "  screw  "  lock  is  an  illus* 
tration  of  the  way   in  which   this  is   practically 
done.    The  two  parts  of  the  Ismp  are  joined  by  a 
screw  thread  ;  above  or  below  this  thread  is  a  groove 
cut  round  the  circumference ;  the  ui)per  part  of  the 
lamp  carries  a  counter  sunk  seruw  plug,  which,  wh.?n 
the  lamp  is  fitted  together,  can   Iw  screwed  into 
the   gTiSove,   and  afterwards   tbe  lamp  cannot  be 
separated   or  opened  without  the  first  removal  of 
this  plug.  The  succors  of  this  arrangement,  as  far  as 
th'i  tampering  with  the  lamp  is  coTicnmed,  depends 
almo-it  entirely  upon  the  kind  of  key  requirad  to 
loosen  thin  screw  plug ;  usually  this  key  is  simply 
a  pieoe  of  round  iron  or  st^^el  with  a  fl't  in  it,  fitting 
to  the  head  of  the  screw,  the  imitation  of  which  is 
most  easy,  and  a  variety  of  impromptu  instruments 
may  be  substituted  for  it — such  as  an  iron  nail  or 
a  penknife  with  a  slit  cut  in  it,  or  two  nails  fastened 
togpthor,  &.C.;  nlfo  after  a  time  the  screw  is  apt  to 
become  loose,  when  not  even  these  means  need  to  be 
resorted  to  to  open  the  lamp,  as  the  point  of  almost 
any  solid  body  can  be  made  to  turn  the  screw  .*>uffi- 
ciontly  to  allow  the  lamp  to  be  taken  apart.    The 
largest  number  of  locks  adapted  to  ordinary  safety 
lamps  are  of  this  pattern,  which  it  must  he  aclmow- 
ledged  is  not  by  any  means  satisfactory.  It  is  rather 
sad  to  have  to  admit  that  so   little  faith  can  be 
placed  in  miners  with  respect  to  this  matter  of  locked 
lamps,  for  it  appears  that,  however  carefully  a  lamp 
mav  be  so  guardoil,  the  ingenuity  of  the  workmen  ! 
will  compass  themattcr,  and  find  a  means  of  breaking 
the  rules.     At  an  explosion  which   took   place  at 
Talk'e  o'-the  Hill,  in  1867,  in  which  80  person:*  were 
killeti,  27  false  lamp  keys  were  found  on  the  bodies. 
In  some  forms  of  lamp  a  powerful  spring  replaces 
the  screw  plug  ordinarily  used. 

Magnetic  locks  have  also  been  proposed,  and 
occasionally  used ,  an  iron  bolt  fastening  the  lamps 
tagethcr,  ivhich  can  only  be  withdrawn  by  the  action 
of  a  powerful  magnet ;  practical  difficulties,  however, 
occur  in  this  arrangement. 

In  the  Scotch  gauze  lamps  a  simple  padlock,  pass- 
ing through  two  eyes,  one  in  the  upper  and  the  other 
in  the  lower  part  of  the  lamp,  is  u<«ed. 

Other  forms  of  lock  seek  to  prevent  the  tampering 
with  the  lamps  by  rendering  detection  certain,  on 
which,  of  course,  a  severe  punishment  should 
follow.  One  form  of  these  "detector"  locks  con- 
sists in  joining  the  two  parts  of  the  lamp  together 
with  a  bayonet  joint ;  when  this  is  done  a  lead  plug 
is  passed  through  an  eye  in  each  part,  and,  by  a  pair 
of  nippers,  is  squeezed  together,  and  impressed  with 
some  form  of  seal.  lief.ore  such  a  lamp  can  be 
opened  this  lead  plug  must  be  cnt,  and  its  replace- 
ment, if  it  carries  a  stamp,  is  difficult. 

As  the  aim  of  all  forms  of  locking  apparatus  is  to 
prevent  the  exposure  of  the  light,  attention  has  been 
i>iven  in  many  rases  to  some  arrangements  whereby 
the  light  shall  he  extinguished  whenever  the  lamp  is 
opened.  In  some,  by  means  of  a  lever  an  extingnisher 
is  brought  down  upon  the  wick  when  the  oil  vevsci  is 
nn«crewed ;  in  oil  lamps,  however,  apart  from  the 
difficulty  of  maintaining  the  apparatus  in  working 
order,  the  flame  is  apt  to  be  persistent,  aud  if  the 


operation  of  opening  is  done  quickly  it  mav  still  be 
alight  when  tne  lamp  is  taken  apart,  tn  lamps 
burning  mineral  oil  the  effect  can  be  morn  rasrtly 
accomplished,  and  a  lamp,  the  flame  of  which  is 
always  extiLguishcd  before  it  con  be  exposed,  has 
lately  been  introduced,  called  the  *'  Protector"  lamp ; 
this  lamp  is  the  invention  of  Mr.  W.  E.  Teale,  to 
whose  kindness  lam  indebted  for  several  of  the  speci- 
mens exhibited.  Surrounding  the  tube  of  the  lamp 
carrying  the  wick  U  a  second  brass  tube  ;  before  the 
lamp  can  bo  opened  the  oil  vo<(*el  has  to  be  un- 
screwed from  the  body  of  the  lamp ;  this  operation 
draws  the  wick  and  the  flame  down  through  the  outer 
tube,  the  proximity  and  cooling  effect  of  which  in- 
variably extinguishes  the  flame  be.forrt  it  can  be  with- 
(IrHwn ;  a  fiprin?  bolt  retui-iR  the  outer  tube  in  its 
])'ace,  and  the  bolt  can  only  )>o  rf leased  after  the 
lamp  vessel  h.is  been  taken  apart,  and,  consequently, 
wh«n  th.>  flame  is  out ;  in  practice  the  lamp  work4 
'[uite  pueccssfuily,  and  I  biTii^vc  its  adoption  is  in- 
crFa-^ing.  Any  of  the  ordiuary  forms  of  locking 
apparatus  may  be  attached  to  it,  but  without  these 
means  it  would  appear  to  fulfil  the  spirit  of  the 
Mines  Brgulation  Act,  if  not  the  letter. 


THE  MICROPHONS.* 

THERE  is  nothing  new  in  the  fact  that,  if  a 
telephone  be  placed  in  circuit  with  a  batterv  or 
other  generator  of  electricity,  sound  will  be  heara  on 
the  telephone  each  time  the  circuit  is  completed  or 
broken,  which  can  be  easily  done  by  separating  the 
wire  fornkig  part  of  the  circuit  and  holding  one  end 
in  each  hand,  and  making  or  breaking  b^  touching  or 
separating  the  two  ends.  The  magnitude  of  tbe 
sound  en  the  telephone  will  of  course  be  in  proportion 
to  the  magnitude  of  the  power  employed,  and  may  be 
like  the  fall  of  a  pia  or  the  report  of  a  cannon. 
Instead  of  making  or  breaking  the  circuit  as  I  have 
described,  what  is  tochnioally  known  as  a  commuta- 
tor or  key  may  be  employed.  The  beam  of  a  balance 
which  the  hundredth  part  of  a  grain  would  turn 
nmke?  a  very  sensitive  commutator. 

It  follows  as  a  matter  of  course  that,  if  any  sensi- 
tive commutator  be  placed  on  a  vibrating- board  or 
any  convenient  substitute  for  the  same,  the  slightest 
vibration  will  cause  the  commutator  to  oscillate,  and 
thus  make  or  break  the  circuit,  and  the  intensity  of 
the  sound  produced  depends,  as  before,  upon  the 
amount  of  battery  power  employed. 

M.  Fromont  was  kind  enough  to  show  me,  some 
eighteen  years  ago,  over  his  workshops  in  Paris ;  and 
in  one  room,  amongst  many  of  theiuBtrumcnts,  there 
was  a  very  sensitive  con^ mutator,  which  in  some 
way  was  concealed  in  the  wall  of  the  room.  He 
requested  me  to  stand,  as  well  as  I  remember,  about 
six  feet  from  the  Wtdl  facing  me,  and  to  agitate  the 
atmosphfre  by  ejecting  a  breath  as  though  in  the 
act  of  giving  a  low  whistle.  Each  time  I  did  so 
there  came  from  some  other  part  of  the  building  a 
sound  similar  to  that  produced  by  striking  a  large 

I  had  repeated  successfully  with  a  simple  commu- 
tator most  of  tiie  experiments  reported  to  have  been 
made  by  Profeasor  Hughes,  but  I  was  still  in  doubt 
whether  I  fully  understood  the  subject  or  not,  as  I 
had  read  of  *'  two  wave-currents  running  through  the 
circuit — one  of  electricity,  the  other  of  sound  vibra- 
tions," dbc.    I  was,  therefore,  pleased  to  have  the 
opportunity  of   witnessing   the   experiments,   and 
h<>aring  the  leoture  on  the  microphone,  given  by  Mr. 
W.  H.  Preece,  assisted  by  Professor  Hughes,  at  the 
Saciety  of  Telegraph  Engineers,  on  the  evening  of 
the  23rd  ult.    In  the  discussion  whieh  followf  d  thers 
appeared  to  be  a  difference  of  opinion  as  to  the  law 
on  which  the  microphone  acted,  but  if  I  had  required 
further  evid^^nce  to  Btrengthen  my  assertion  that  the 
microphone  was  simply  a  sensitive  commutator,  I 
shoula  have  found  it  in  the  experiments  which  were 
exhibited.      Mr.   Preece   told   us   that   Professor 
Hughes's  first  experiment  was  to  include  a  length 
of  copper  wire  in  circuit  with  a  battery  and  tele- 
phone.   While  so  placed  he  plucked  at  it,  talked  to 
it,  and  atrctohed  it  without  effect,  until  the  wire 
broke,  and  then  he  heard  a  plight  sound  at  the  tele- 
phone, and  be  reproducid  the  sonad  whenever^  he 
rubbed  the  ends  of  the  wiren  together.    That  bein  g 
so,  what  can  molecular  changes  in  the  material,  and 
two  wave-currents  running  through  the  circuit — one 
of  electricity  and  the  other  of  sound  vibration— have 
to  do  with  it  ?    Mr  Preece  then  exhibited  the  experi- 
ment of  placing  a  timepiece  on  a  vibrating   board, 
when  the  beat  of  the  pendulum  could  be  aistinctly 
heard  on  the  telephone  at  the  most  distant  part  of 
the  room ;  but  when  the  clock  waa  removed  from 
the  board  no  such  sound  was  audible,  and  why  ? 
Because  on  tbe  board  was  fixed  a  sensitive  commu- 
tator which  was  affected  by  the  vibrations  of  the 
pendulum,  and  this  kept  up  a  continuous  make  and 
break  of  a  circuit  in  which  were  placed  the  battery 
and  telephone.  Again,  when  Professor  Hughes  wrote 
an  imaginary  letter  on  the  vibrating-board,  of  course 
the  pressure  of  the  pen  affected  the  commutator,  and 
a  sound  was  pn>duoed  on  the  telephone.    When  be 

*  Extracted  from  a  paper  by  Ma.  Willououbt  SaiTn 
in  the  Electrician 
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diioonnectsi]  the  wmmatator  notUng  ma  heard  but 
th«  lorBtcbinB  of  the  pen  anon  the  p&MT. 

Mr.  Praece  itated  that  FroTauor  Htigha  had  ob- 
Uined  wonderful  reenlts  from  placing  his  ^old  iratch- 
■nard  in  the  circuit  and  ahaking  it.  Of  course  it 
ironld  be  to-  The  ohain  bo  placed  irontd  be  analogooB 
to  an  iDtarmittailt  ooDtact.  I  would  illaitnta  what 
I  mean  by  bitermittent  contact  by  vhat  occarred 
B0ia«  jein  ego  in  aa  nnderEronnd  wire  which  wai 
laid  in  ■  treoch  two  feet  deep  by  the  Bids  of  a 
T^wiy.    it  was  a  coppor  wire  oofered  with  gntta- 


;  the  t 


^ je  together,  and  did  not  ihow  any  eigne 

of  bcdns  broken  nntil  a  train  pasied  cloaa  by  the  spot 
where  it  wai  laid,  and  thea  the  vibrations  cuuiiad  by 
the  moUon  of  tlie  train  prodoced  the  intermittent 
cootaei  The  eame  remarks  will  apply  to  the  fiia 
pieOM  of  meTearially-prepaied  carbon  which  were 
•ndoaed  in  the  glasa  tnbe,  and  need  by  Profeuor 
Hoffhea  as  a  microphone. 

When  a  talagraph  onerator  is  sending  a  mngage 
to  be  reoeiTed  on  the  Mono  instramentB  he  works 
the  oommntHtor,  or  key  aa  it  is  more  freqaently 
oallad,  with  hie  hant),  and  giTea  timaoontacta — that 
■  to  a>y,  to  form  a  dash  the  oonlact  remains  donble 
the  Ume  aaoeaiary  to  form  a  dot.  Profaaior 
Hoghea,  if  I  nnderatand  it  ri^htl^,  hai  diaooTered 
that,  by  allowing  the  breatl]  to  impinge  upon  a  eenu- 
tira  oommutstor,  contacts  of  yarying  duntioD  are 
made  which  are  taithfnlly  reproduced  in  DOrrespend- 
ioniidi  Bpon  that  mwrelloiu  iMtmrnent,  the 
TUi  ia  an  important  dieeofwy,  and  aaat 


ul  tbe  core,  and  farther  receasion  of  the  diephragn  ' 
donseqnent  thereon,  with  a  farther  decrease  c 
warrant,  The  changes  thoa  prodnced  in  the  primar 
gurreot  and  in  the  ma|metiam  of  the  eoregiTeriae  to  i 
ladnc^Te  earrenta  in  the  second^  coil  which  pata  ' 
.oto  the  line  and  the  reeeiring  inatrnmenti.  Tha 
induction  cnrrenla  so  prodnced  are  still  fnrtbor 
intensified  by  tha  moTements  of  the  diaphragm  to 
ind  frOB  the  core  as  in  the  orliDBry  magneto 
lelepkone.  Sinoa  the  indnotite  effect  of  the 
Jiaphragoi  prodnoea  a  current  in  the  aeoondary  wire 
in  the  lama  direcUon  ae  thatprodnood  by  an  increase 
in  the  primary  cnrrflnt,  tiieaa  two  are  oomhinad  in  a 
lingla  inteniiBad  cnrrent. 


tug  iouod 


I.    By  Una  diaooreiT  the  tele, 

B  thoroaghly  praoileal  «nd  DBcful  inetni- 

mmt,  not  oily  for  teiegratihia  pnrpoeaa,  b  the 
ordiniiy  aeeepiation  of  the  tens,  but  it  eau  be 
vtniied  in  endleai  waya.  By  the  magnitude  and 
nnmbar  of  beata  on  the  telephone  the  engiaeer  can 
lean  tha  ainouDt  of  ribrationi  oaoaed  by  beayy 
*iighli  pMaiog  orer  uawor  old  atmotorei  t  K  iddior 
oas  diieeni  the  qiifraaoh  of  a  ntany  milw  dMtnt, 
■ikd,  whether  it  be  the  tread  of  oavdry  or  Qie  rattle 
'  ""  "  ntMdUtiseUy  dtitingniahed.  By 
oBiuaiHitn,   or  tnierophoiui,   braw   oon- 

{  plaoed  in  tha  roon  irbcro  ao  •adiMot  nian, 

uj  in  Iiwdon,  k  ipeaking,  to  an  aodinio*  on 

nL..:a >Hr  nljaeta,  Ee  oanbaai  dliUDotly 

'   ~  1  Maemblad  ia  any  room  where 

,    ..d  Inlhe  aamoeuOBit.    If  the 

IT  do  an  that  Iti  diaoorerw  oUnt  (or 

a  whyfrianda or foea ahonld   not 

la  oE  land  or  aea  m^  dnide  tkem. 
n*  hnr  Dorrent  generated  by  the  Mepbone  ia  not 
HficDont  to  OTWeotna  the  eleotm-atatio  indnotion  vl 
■nbrnarlna  eable*  or  ondergronod  wires,  but,  with 
the  miorophone  aa  a  Beoder^  the  aketro-motiTa  force 
oau  be  whater^  ii  ' 

this  " 


branch  of  o 


Ze"^^ 


laar,  uia  aiBoirw-mouTa  lorce 
lired.    Profesaor  Hnahea  by 


'  eleobioal 


dcd  sn  important  li 
rioal  hDOwiedge,  an 


IHS  BBACnON  TELEPHOKE.* 

Bt  Pbots.  Euhti  Thoxson  and  Edwin 

J.  HonsTOH. 

I  IT  the  Doona  of  enerlmeuta  on  Tariona  forma  of 
tolepbonei  we  have  deraloped  an  appantua 
wbloh  eombjoes  in  ita  aotion  oartain  piinoiplea  not 
Wetofor*  naed  in  the  ooiutniotion  of  Umm  inatra- 
■«ti.  By  tha  employmant  of  oar  form  of  telaphoae 
1M  hkTO  obtuned  a  narked  iuereaae  in  tha  roluma 
of  tho  aonnd,  liiiMelliai  with  an  improrema"*  ■"  <'• 
qaall^.  The  iDattument  naed  hr  n*  w«>  ooi 
aa  (ollowB  I— Id  the  Ignrf,  tha  iheatJros  dii 

D,  anpporta  at  ita  oantre  a  amall  pnut  M 

Biatin(  material,  P,  anoh  aa  plonbago.  Tlw  ifoini,  P, 
dip*  into  a  meronry  globnle,  Q,  placed  in  a  anitable 
eari^  in  tha  md  of  the  iron  ooie,  H,  nearest  the 
diaphragm.  The  iron  eore  hae  on  it  a  pnmary  coil, 
T,  which  forma  part  of  a  battory  oironit,  in  which 
are  included  the  Tartable  raaiatanoe.  P  O.  Suitable 
■erawt  at  S  and  P  allow  proper  adjutmeDta  to  be 
made,  eanonnding  the  pnmary  coil,  T,  is  a 
aaooodary  coil,  C,  which  is  included  in  the  line 
tareoit.  Thia  ins^umenl  oan  ba  need  both  aa  a 
tranamttter  and  ai  a  receirer.  Its  operalian  as  a 
banamitter  is  as  follows :— By  speaking  into  the 
BOnth'ideoa,  A,  the  diaphragm.  B,  is  set  uto  libra- 
"~      "  tbe  point,  P,  to  dip  to  a  groatac 

._.  .-..o  the  meronry  globnle,  O.    The 

g  in  the  drcnit  of  the  primair  wire,  T, 

tht  currents  therein  are  Taried  in  aoeordanoe  with 
Oi  moremeota  of  tbe  point,  P.  If,  for  azampla,  Uu 
p«^t,  P,  ia  ao  moved  aa  to  dip  mora  deeply  into  th6 
maronty,  an  iuereaae  in  thaprioiary  onirant  follows, 
thw  piodoeing  an  increaae  in  tha  magnetiam  of  the 
boB  eora,  oaoung  a  still  forthar  approaob  of  the 
diaphiagm  and  further  tnoreaao  of  onrront— thU 
■etun  oontinning  nntQ  a  poaition  of  oquiUbcium  ii 
naehed  between  tha  attraoUon  of  the  ooro  and  *>" 
daatloity  of  tha  diaphragm.    On  " 


ion,  thna  oansing  tbe  p 
IT  lasa  extent  into  the 


From  the  foregoing  deMriptioo  it  it  ondant  that 
any  Tarialdon  in  the  primary  pnrrant  Ob^seoufut  on 

.i k; ■  f^  diaphrani  react*  to  loercpM  anoh 

,    while    the   Indnoed    current    in   the 

idary  still  further  reacts  to  Increaae  that  pro- 
lueed  by  the  indnotiTe  action  of  th«  diaphragm.  In 
new  of  these  facta,  we  call  tmr  instroiuaDt  the  re- 
action Idephone.  We  hgre  found  by  actual  trial 
~'~at  an  inatmnMnt  ooqaCTuotad  identioally  the  same 
that  inst  daeeritaed  aeto  admirably  aa  a  reoedTer. 
stead  of  the  tnarcory  globnle  and  plnmbago  point 
described,  itiseridsntthat  any  method  of  Talking 
e  primary  current  by  the  ftioTemenle  of  the 
Jiapbiagu  may  serTO  the  Mune  end.  Used  as  a 
irauamitter,  the  Inttmment  daaeribed  gare  remark- 
lUy  good  reanlta,  even  though  tha  apaaksr  was 
utoatcd  at  Borne  distance  from  the  inatrameat.  In 
this  form  of  telephone  it  ia  indent  that  the  beat 
naalta  ean  only  be  obtained  bf  prt^erly  piopntion- 
ins  tiia  reaislatioea  of  the  wiona  pwta  of  tbo 
pnmatT  ■nd  aaofrndary  eironits.  ne  imnraremant 
m  the  qnali^  of  tha  tmcb,  aa  gtTen  by  Ibis  insfan- 
<nent  when  need  aa  a  reoeirer,  is  probably  dna, 
among  other  Oanaea,  to  the  eligbt  -damping  of  ths 
middle  of  ths  diapbragai,  whieh  thoa  partially  pre- 
strengtnening  of  the  aietaUic  notaoot^the 


THE  IHJECTOB.* 

TTAHiNG  ateam  from  a  boiler  at  a  giren  presanre 
X  and  eansipg  it  to  drire  water  into  that  boiler 
it  the  same  or  a  higher  praianra  would  seam  at  first 
light  paradoiical.  Bat  we  must  remember  that  we 
lo  this  rery  same  thing  with  the  ordinary  steam 
'  donkey "  pnmp,  and  the  mystery  lessens,  the 
vonderbeooming  that  it  can  be  effeeted  without  any 
lifterentisl  areas  of  pistona,  it.,  and  hy  a  simple 
mangement  at  tapered  tubes.  We  propose  to  show 
that  it  is  not  at  all  like  "  lifting  one's  self  up  bv  the 
bootstraps,"  bat  ia  jnst  as  philosophioal  and  un- 
mysterioos  as  any  other  operation  and  result  insteaai 
angineeiing.  There  is  no  "  perpetual  notion  "  about 


^uH  mir  lu  it  is  rarefied,  and  cansea  water 
throQgh  the  tube,  C,  if  proper  eoanection 
This  water  condenses  the  steam,  aiid  the 

fsas  out  through  tha  diTcrging  "  Vontnii" 
r  this  last  ba  sufficiently  "  Baring  "  and 
of  tha  jet  unbroken,  ths  water  will  be  abl 
tha  tube,  E  E,  to  a  height  (or  against  a 
proportionate  to  the  amount  of  taper  of 
ging  cone.  If  the  tube  widens,  say,  I 
section  to  b,  this  prassnra  of  tha  water  cc 


.   ■P'   ,. 


the  difference  be 


C^f 


atmoapherie  pressure  and  the  eqasre  of  t 
aectioD  dirided  by  tha  square  of  the  gre> 
oommoo  to  mike  thia  ratio  of  diameter  -; 
tben  ^  =-  0  0256,  and  aa  1  -  0  0256 
we  hBTe  the  height  in  feet  correepoodi 
water  prasiore,  H  =  ^  x  0'974*. 

Bat   we  may   wiah  to  make  the  lap 

greater,  so  as  to  make  H   grta,ter;  au' 

aaaume   -—  ^  thisLewht. 
23 

The  miifd  jet  muat  be  kept  at  such  a 
ratnre  aa  not  lo  be  raponrijFd  in  the  aeeoni 
a-thatia,  IsM  than  212^  Pah,  (=  lOO'^i 
wiae  eteam  will  escape  from  the  pipe,  H, 
such  a  dischtrge. 

To  imprOTB  the  machine  we  can  eithi 
the  osetul  seotion  of  the  orifice,  D,  by  n 
tiipe,  A,  farther  badk,  or  keep  this  noi 
and  lessen  its  steam  diecbarga  dt  inurtio 
tod,  B.  WUt  wa  Whnt  n  to  se?  all 
condensed  l>y  water  in  the  first  cbamber 
keep  the  temperature  of  the  miitara  lairei 
of  corresponding  aataration  at  ths  nea 
that  there  ia  In  the  seoond  chamber  (( 
communicate  with  the  air  this  tempeTatn 
ration  ia  312°  Fak)  If  the  feed  suppU 
than  the  ateam  jet  (as  in  tha  diagram),  tl 
in  B  a  mean  pressare  correspondingly  I 
that  of  the  atmosphere-  If  the  feed  enppl 
there  will  be  a  oorreaponding  increassi  pr 
iber,  Q,  saauuanieates  with^ 

ire  of  the  liquid  jet  enia 

2LZ°Fab,  We  can,  obtain  at 
or  Telocity  (that  ia,  pressure)  of  ooots] 
Bwsing  the  temperature  of  the  supply 
creases  the  quantity  of  oonreyed  water,  1 
the  Taloelty  of  the  mixed  streams.  Lo 
temperature  of  the  miztnra  rabidly  ioi 
proportion  of  conTsyed  water.  At  212* 
water  haa  maiimnm  ralooity  tnd  is  in 
quantity,  ^th  dry  atMm  the  proporti 
reyed  water  increases  orer  that  obtuned  w 
atvm.  11)0  injector  is  a  maah  more  > 
boiler  feeder  tUan  pompa  are  1  bat,  oonaidi 
aa  a  water-^u^er,  ita  duly  ia  compan 
(about' t  that  of  the  pnmp),  most  of  the 
steam  bsing'enpkiyea  in  raising  tha  tani] 
the  feed.  To  get  the  best  meolianical  pt 
out  of  an  inieolor  wa  wish  to  place  it  as 
possible.  This  diroiniehea  the  pressu 
chamber,  O  (it  closed),  and  lowers  the  ti 
of  the  Bt«ftm  jet— that  is,  the  temperatnn 
tion  dna  to  the  rasaitoir  pressure  in  Q. 
of  getting  the  water  into  G  will  then  l>a  ; 
BuDtion  pamp,  and  practicable  np  to  aboi 
feet  lift.  This  will  gira  tha  greatest  posi 
steam  temperature  between  the  boiler  and  I 
orifioa,  and  tboa  secure  the  highest  : 
effect  attainable  here ;  and  an  injeclor  wc 
will  differ  from  one  doiag  ordinary  fee 
ateam  about  213°,  just  as  a  condensing  enj 
from  a  non-condensing. 

The  watec-raising  pertormanoe  of  tl 
increaaea  rapidly  with  great  heights,  and 
of  its  great  cooTenianca  the  machine  is  1 
for  dnuning  mines,  &c.  It  sboold  be  r 
that  it  is  best  for  this  purpose  to  give 
height  of  draught  it  will  stand.  A  water 
substituted  for  a  steam  jet,  and  we  m> 
wat^r  jet  injectors  at  some  other  time. 

Uting  sereral  ancceseire  fannela,  Fip. 
useful  effect  of  parmitLing  the  water  nusi 
at  tha  injeolor  with  ooosiderabla  Telocity 
may  ba  used  as  a  condeDBer,  and  than 
ejector.  An  iojtctor  may  be  used  to  ad 
working  ahydranlia  press,  whcreapampi 

r.  1—1.: —     TM. oanaea  otT 

ing  pump  ( 


the  diaphnoiB,    o^pomte  eSeeta  fellow— namely, 

weakening  of  the  pnmaiy  cnrrent,  (rf  tlw  nBgnelian 

*  »0D  tha  P«)iMMie  S*T<ns! 


Suppose  we  hare  a  oonloal  tube,  A  (Fig.  I),  dis- 
charging steam  through  a  chamber,  B,  with  con- 
tracted  ori&oe,  D,  asdadirergingtube,  E,  all  three 
plaoed  oiaetly  in  line.    Uthaobambar.B,  ia  closed 


power  IS  lacking.     The  v 


nthei 


leand 


lifting  heiaht  of  a  liquid,  and  also  ths  du 
between  the  specific  graTities  of  the  itM 
liquid  raised  by  it)  make  it  a  more  1 
doiiee  for  a  gaa  pnmp.  The  eihanal  i 
looomoUTB  is  an  instonceof  an  injoctor  m 

Romp  ;  the  employment  of  an  intermitta 
)nnd  an  adrantage  tor  the  purposa  na 
injector  ia  also  need  as  a  blower  ud  v« 
which  case  it  is  realty  a  gas  pnmp.  One  1 
important  atepa  in  t^e  progreas  of  tha  in 
■pocial  adaptation  to  loeomotiTe  faadini 
employing  two  darioaa— oni  a  liftar,  eak 
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ib*  £fionIt  raBtion  and  til*  T>r jinir  gtekm  pnunnt, 
tb*  otbsr  M,  fbmr,  taking  tha  watar  from  tha  litter 
aadpnttingitHt  uv  dMuitd  kcmpentnreDTpnasiire 
iato  Um  boikr.  The  bwnt*  al  tbia  oombination  ia 
Oa  by  oriuff  oolr  part  bt  the  Btcam  in  tlia  U(t«r  tlig 
toaaMB  of  lampentar*  of  the  vfttar  ia  Tary  aliifat ; 
tba  rapplr  m>J,  tiiaraFara,  be  quita  bot  witbont 
briuinK  Uw  tampentnra  in  ths  condsnainK  apaoa  up 
lol91°Fah.  (aboDt  the  muimain).  Alia  the foroer. 
k  M  imd«r  ionuiaUe  jtraunra  bj  the  liFtcr,  knd  i* 
sot  dependent  opon  vuuble  d^raet  of  neniua.  No 
IVitt'i  regulation  ia  thus  naoeaiar;. 


SCIENTIFIC  SOCIETIES. 


FLIOCEITE  KAir. 

XTBOM  tba  report  of  a  lecture  dAtiTemd  at 
Jj  Cambridge,  Maa...  by  Prof.U.  D.  Whitney,  ■« 
Inm  that  his  an^jeet  waa  the  "  Ciklirorntai]  PUoeena 
Kao,"  become  famona  throngh  Brot  Huts' e 
TVMa,  aa  well  aa  by  more  elaborate  diacnsiion.  Tlie 
fadnrer  began  by  giTing  soma  accnant  of  the  genaral 
faology  of  the  8iarra  Xarade.  Oranita  ia  fonnd  in 
tba  foot-failla  of  the  western  ilope,  while  much  of 
tbia  elopa  is  made  up  of  aorirerqaa  aUtea,  ancceeded 
on  tba  oreata  b/  granite.  Sooh  vera  the  prinoipal 
nrhM  roeliB  noiil  the  PliMeoe  epoch,  and  thia 
■vtlM  bad  been  daaply  eroded  by  tha  rirera  of  that 
ud^periona  epoehi.  Daring  tba  PlioceDa  age  Cali- 
'wBip  Ukd  Oragoa  bacana  the  theatre  of  tba  moat 
a^asdoiii  Toleanio  aetirity  that  baa  deraitatad  the 
Im*  of  UiA  globe.  The  TaUeye  of  tha  riTera  on  the 
twrm  were  filled,  had  mneh  of  tbe  coantrj,  partiou' 
Bi^  toinrda  the  north  of  California,  wat  entirely 
«nad  in  lara  and  ashea.  Since  then,  tha  rirere 
MkiBC  new  cbacnete,  hare  made  for   themaolTea 

J,  learing  tbeir  old  bsdil  deeply  bnried 

M  laT>.  Thaie  eld  baried  rirer  gnTala  are 
...  _ .  .b  in  gold,  acd  eiteoaire  tuDneling  into  tha 
ilHoItba  monntaiae  and  andar  tbe  old  Larai  hae 
MS  dona*  In  one  of  theaa  old  rirer  battoma,  under 
■•  WoUSA  baialt  of  Table  MoaDtun,  many  worki  oE 
aidMI  hftoda  baTB  been  obtained,  aa  well  aa  the 
Uhntod  bunao  •bull  of  the  Pliocene,  now  ao  wril 
HWB  in  flonneation  with  "  Brown  of  CalaTaraa." 
i*  am  A  tbeaa  dapadtB^iinder  tbe  laraa  ia  fcoowo 
■  tenloeonenn  account  of  the  remain)  of  the  con- 
Mponkoaonaly  boned  flora  and  fanua,  whiob  ware 
Boat  totally  anliho  the  flora  and  faana  of  California 
I  Um  nr— aut  time.  That  the  ikull  waa  fonnd  ia 
■■■  Ml,  intaot,  caaeuted  giaTala,  baa  Imws  abnn- 
■db  pniTed  by  etideaoa  that  eannol  be  gainiaid. 
1  Oa  tima  it  oame  into  tbe  ■peakat'a  handa,  the 
tadlwM  atill  imbedded  is  a  great  maaanrain  iti 
Una)  gratally  matrix ;  in  thia  condition  it  was 
■■D  br  biai  to  Cambridge,  where,  under  hie 
|B,  and  in  the  praaance  at  Profeaaor  Jaflriea 


SOTAL  ASTBONOraCAL  SOCIETY. 

FTTHE  laat  meeting  beFore  the  long  Taoation  wai 
X  held  at  the  Sociaty'i  roomii.  Burlington  Honae, 
on  Friday,  the  14th  in<t,  Frot.  Cajley,  Tice- 
preeident,  ia  tba  chair.  The  fallowing  gentlemen 
were  elaeted  fellows  of  the  eoeiaty  :— M.  Edonard 
Q.  DeTiUa,  Quebeo.  Mr.  John  Frederiok  Main.B.A., 
D.So.  UniTmity  College,  Briatol. 

Prof.  Adama  explained  an  the  black-board,  a 
remarkable  property  which  he  had  diaoorered,  of 
the  analytical  ripreasion  for  the 


arrfnllf  a) 


cal  ot  tl; 


'a  radini 


The 


nmonly  oalled  tlia  conataut  term  of  the  moon'e 
ontal^Mrallai. 

ptain  Tupman  read  a  paper  apon  tha  n'Mnre- 
of  the  photographe  of  the  tranait  of  Veoas, 
;ihatagnp!is  of  tha  English  O^TemEnaDt  eipeii- 


I    al)    1 


■Zr^il 


«a  ehbaliad  wwtj-  In  and  alioat  the  skoll  were 
knl  alb«r  bnmao  bonaa,  includi»  aome  that  mQ.<t 
iHa  Mmi|^  to  an  infant.  C^enioal  analysi* 
inn  that  it  is  a  true  foaail,  ila  arganio  matter 
t^  almoat  entirely  loet,  and  the  pheaphate-  of 
ha  riflaoed  byearlwnata  of  lime. 

8a  nr  aa  human  and  geohigioal  testimony  can  at 
pMBi  fo,  there  is  no  qneetion  hut  that  the  ahull 
MtDond  onder  Table  Monnl^n,  and  ii  ot  Pliooena 
1^  Howavar  thoroughly  the  rast  antiquity  of  man 
^N  tta  irtohe  ia  prored,  the  aooeptaDDe  of  thia 
MHaahr  diaooTtry  aa  a  flied  fact  i>  retarded  by 
fti  Tbaolonana  and  Darwinlani.  Tbe  reaaoa  of 
Ii  ajBOaiUon  ot  tbe  latter  ia  becanaa  the  aknll 
lUM  nalong  to  an  Indian  of  the  present  day,  ao  far 
Mlb  bm  h  eoncemed.  Therefore  it  lendi  no 
MMrt  at  jreaent  to  the  Erolution  theory.  The 
M  ontiqmty  of  man  doea  not  reat  on  thia  alone, 
M  aa  aiaaj  similar  diaooTeriea,  both  in  America 
■1  Earapa.  The  leotnre  says,  the  Saw  York 
IKhenewaswtU  illoatraled  by  maps  and  eectioua, 
■t  waa  alao  anlireuad  by  the  preeenoaot  "Brown" 


heliogrrapLa,  made  by  Dillmayer.  Tbe  imifta  of  tha 
iun  haa  been  enlaced  by  aeoondary  magniEen  to 
3-9in.  in  diameter,  and  a  aeriea  of  meaiuremeatt 
haie  lieen  made  to  determine  the  distortion  ot  the 
photographa  at  the  parts  of  tbe  plates  where  the  limb 
of  the  sun  and  tbe  limb  af  Venue  fall.  The  reaulta 
ot  thete  maaeDremanla  ahow  that  there  ia  rery  little 
difFerenca  in  the  diatortion  ot  the  different  inetru- 
menta.  The  photographs  of  the  tnosit  were  then 
takes  and  marked  hy  Mr.  Barton  and  CapUin 
Tupman  independently,  with  linee  iodieatiatr  tba 
direction  ot  the  diameter  joining  the  centre  of  Venus 
and  tha  oaotra  of  the  aun,  and  in  thia  thef  foWSd 
that  there  wm  hardly  any  paroeptibla  ddtenuiee 
betweeoUtairtwaeelimatae;  but  whan  they  came  to 
maaaura  tha  distanee*  between  tba  eantrea  tha 
diecordanoas  between  Mr.'  Barton  and  Captain 
Tnpman  were  so  great  that  It  was  aridait  that  their 
maasnras  would  be  quite  nadaas  tor  the  parpoae  of 
determining  the  inn  a  distance. 

Tha  Aatronomer  Boyiu  aaidl  all  tbe  preliminary 
inreatigations  for  detarmltiiiij    ~ 
ot  en       ■  -    '       ■■       ' 


measuring  tba  pbotonrapba,  wen  yarj  oar^ully 
detemiiDM,  and  the  diatortwa  of  the  pbotD-belLa- 
giKphs  waa  also  detarmiBad  ^  maana  «  a  aoUa  of 
equal  parta  IStt  long,  wluoh  waa  lent  to  tha  Obaar- 
TatOT^  by  Hr.  Da  I«  Boai  tbie  waa  ph^ographad 
in  ranous  poaitiona,  and  tu  pbotonapb*  wars  then 
measured  with  tba  milUmatn  toafa.  So  far  erary. 
thing  want  wall,  bat  when  wa  oama  to  Bawnre  the 
photo^aphs  of  tha  tranut  I  moat  ttij  I  waa 
grieroaaly  diaoppointad.  When  I  waa  offleially  oalled 
apoo  to  express  my  opinion  on  tba  propriotf  of 
inenrring  tfia  eipaose  of  the  pbotograpbio  work, 
although,  aa  I  then  atatad,  I  bad  boom  doubts  about 
it,  yet  I  expressed  mjaalf  fanrtuaUy  toUiand  I  hold 
mjaelf  reaponeiblp  in  aome  degree  for  baTing  inoarrad 
BO  mnch  expena  and  labooc.  Bat  I  oau  only  Bay 
that  tha  reinlba  hare  bean  most  diaappoiating.  The 
ima^  are  Tetr  traablaaome,  partly  owing  to  diffi- 
oultua  arisiag  from  irradiation,  and  partly  to  other 
>  OT  whiob  '    "  


■rred,  and  Prof.  Yonng  fancied  that  Uia 

..,,.  g .,_  tha  neighbourhood  of  thelimbappear«l 

to  be  lenirthened  out  radiallv,  which  waa  jnot  the 
(contrary  alTeot  from  that  which  might  be  expected  if 
tk-  pLuiet  were  surronnded  by  a  retraoUog  »tmo- 
Fhliare.and  he  was  inclined  to  think  that  the  pW 
i.ciiuenon  waa  wholly  ■ubjeotiTe.  The  oolonr  of^  tha 
li  l-c,  when  Tiawed  with  a  Men  polaiiimg  eyepieoa, 
flpjiaared  riolet,  exactly  similar  to  the  oalour  ol  tba 
udi'lei  ot  aunapoti. 

Mr.  Sanyard  read  a  letter  from  Mr.  Pnnaa,  ol 
Tunbridge  Wells, calling  attention  to  an  obaemtian 
wiiiah  he  had  made  in  the  year  1667,  and  which  ba 
li.i.l  described  in  a  letter  to  the  Aatronomttal 
AV,i»Jarot  thatyear.  Ths  planet  Meroury  waa  at 
till?  time  near  to  ite  greateal  elongation,  and  on 
.  ijvoioing  it  in  tbe  daytime  with  a  Sin.  retractor  he 
h:,:]  lean  a  bright  apot  a  Httte  to  the  sooth  ot  tbe 
0'".tre  of  the  [£net.  A  friend  in  the  neighbourhood, 
M  Ijiise  attention  ha  had  oalled  to  the  phenomena,  had 
a  [~ij  Been  tha  bright  epot  with  another  iustmment. 

Mr-Christia  read  a  paper  on  the  bright  Unas  0^ 
iiitcrapaoefl  hetwaeu  dark  linee  in  the  aolar  ipeatmm 
ill  the  neighbourhood  of  the  O  line,  whioh  bare 
I.J  r. II  attributed  hy  Prof.  Henry  Draper  to  tha 
in'i-ence  of  oiygeu  iu  the  aun.  Mr.  Christie 
„■  i.,red  a  drawing  ol  that  part  ot  the  apeotram 
tv'iMh  ha  made  with  the  GrtenwlGh  balt-priam 
■7i.-,-traieope.  He  found  that,  when  this  ragiou  of 
!'..>  Kpeotmm  was  eiamiued  with  hijth  diipersiaa, 
iV.i  bright  lines  appeared  Tery  broad,  eompotad 
..  l''.  the  dark  lines,  and  that  they  did  tmt  appear 
I,  .Isgrade  at  the  adgaa,  aa  might  b«  expected  if 
tv.'  ,'were  really  bright  Ikei,  and  not  parU  ot  the 
nniitinnona  apeotram  cut  out  Or  left  by  dark  linea. 

■  idea  this,  he  found  that  tbera  were  oart^b  _Sna 


a  brtgbl  linea,  atUl  n 


r  datenmtuliB  any  oonel 
luring  tbe  pBDtair&phs 


^e    Mlcrophoui 

lli?paph  enginoera  ii 
!»  miflrcsting  acconii 


1   the   Pulpit. -A  J 


Lrdintt  I 


ihone  waa  pEaced  ia  ._ 
I.  and  connected  be  s 
hy  with  the  residan 


uliiit 


<la  ehL,.. 

Wegnp^  1 

tBoUamaa  ..,  . .__ 

arrioe   waa  diitiDCtly  heard   at  the    gi'Utleman'a 
hoBiWith  tbe  exception  ot  a  few  worile  remlorcd 
it  by  tha  preacher  becouitng' il  little  cxcitni. 
Dphono,  tbe  preaancB  of  whioh 


about  Yen DB,  which  _.. 

hat  with  a  brim  round  it,  and  another  is  the  aices. 
eirelj  gradual  degrwlatieu  of  light  at  the  limb  of  the 
Bun.  When  the  meaaurca  ware  made  there  was 
aome  doubt  as  to  the  aoale  to  which  thty  ought  to 
be  referred ;  the  aoale  I  adopted  as  the  beat  I  could 
get  was  to  take  the  aum  of  the  maaanres  of  tbe 
diameter  of  the  aun  and  the  diameter  ot  Tenne,  thus 
^tting  a  quantity  aSectsd  by  two  oppoaite  kinds  of 
irradiation ,  for  the  diameter  of  the  sun  ia  increaaad 
by  the  irradiation  action,  while  the  diameter  oF 
VenuB  ia  diminiahed  by  it,  and  we  might  auppose 
that  the  two  oppoaite  effeota  would  annihilate  each 
other,  Imt  it  appaara  tliat  they  do  not,  and  no  doubt 
this  is  one  of  the  Bonrees  ot  nnoertaiuty.  By  mean ■ 
of  tba  eye-obaar*ation«  Captain  Tupman,  after  a 
most  careful  discnssian,  fi»a  upon  eometbiDg  like 
8"-83  (1  will  not  acswer  for  the  oochundrrdth  part 
ot  a  second),  but  froni  the  reduction  at  the  photo- 
graphic meaanree.  treated  aa  well  ai  wa  can,  we  get 
a  parallax  of  8"'2,  a  parallax  which  would  be 
ottorly  irraconoilable  with  the  eyo-obaerratione, 
and  I  do  not  see  at  the  preeent  time  any  auffidsnt 
aiplanatioQ  of  the  great  ditterence. 

Mr.  Common  aaked  whether  the  diatortion  dater- 
miaed  from  photographa  ot  a  aoale  at  a  tew  hundred 
feet  diatanee  would  not  diller  from  tha  diatortion 
whan  the  inatroment    waa    fonused  upon  celestial 


Tnpman  aaid  that  the  focueiag 

-"--   -•"'--•-glaaa  ;  the  lenses  c 

ipparatus  had  not  been 


In'ii'ithaaia  that  they  weiv  unini  nmw,  aiu*  uiv>v 
d!tii«ult,  as  one  would  bare  to  assnraa  that  tba  oxj- 
HtD  linea  were  each  double,  and  wen  only  aafanlBd 
by  a  rery  fine  abarply-deSned  intarapaoa.  Auothv 
[lolnl  to  which  ba  wuhsd  to  draw  attention  was,  that 
ai  Dca  Uiere  ware  no  dark  linel  ih  the  solar  epeotmD 
whidh  eorresponded  with  lines  in  the  spec  tram  d 
oiycen,  it  waa  erident  that  the  tinet  of  the  oiygan 
y^iirtrum  mnat  all  fall  upon  intAnpaoea  betwean 
ilnrli  linee,  and,  therefore,  no  weight  oiuht  to  ba 
pinced  upon  ttie  men  fact  of  their  oolaciaenoa  with 
iut'capaoea  betwasn  dark  linea. 

Mr.  Banyard  aaid  that  the  identity  ot  any  Bariea 
of  linea  in  the  aolar  epectriim  with  lines  in  tbe 
npectrum  ot  a  Baa  could  nerar  be  abaolutaly  datar- 
niinwl.  We  ahould  be  nearer  the  truth  if  wa  spoke 
wiih  greater  accuraoj,  and  said,  with  enoh and  suah 
B  iliiperaian  the  lines  of  aneh  and  each  an  almnant 
upprar  to  ba  ooincidenl  with  snob  and  anoh  ot  tha 
Molar  lines.  Wa  miiht  find,  on  makiag  uaa  of  a 
\itrtltt  dispenion  (as  had  actoally  beau  fonad  In  tba 
.?u^Q  of  the  U71  line,  whiob  waa  at  first  inppoaad 
lo  FDininde  with  one  of  the  iron  lines,  but  waa  now 
fniind  to  ba  distinct  f rom  it)  tliat  there  was  a aUght 
iliifirenoe  ia  the  plaoa  of  the  linea,  and  that  tbajr 
cuuires  did  not  accurately  correspand,  but  thia  ia 
not  what  Mr.  Christie  had  ahown  ;  ha  had  not  eza- 
RiiiKid  the  Bpectrum  of  oxygen  with  a  high  dispenion 
Br.,1  shown  that  the  oentrea  of  the  oxygon  Ifnta  did 
iu>t  oorrespond  with  the  positions  ot  tba  oentrea 
of  Lbe  bright  bands.  It  was  not  neoeHarr 
tbikt  linea  wliiah  did^  not  correspond  with  the  dark 
li-w>' ahould  all  fall  upon  and  uaotly  coincide  with 
till  mterBpacea,tha;migbt,andif  taken  at  random, 
tliL'  vrobabihtj  was  that  thgy  would,  partly  orerUp 
ciiiIl  interspaoes  and  partly  oreriap  the  dark  linea. 
jiiit,  aooording  to  Dr,  Draper's  photograph,  which, 
uiifi>rtanataly.  waa  not  on  a  very  large  acala,  tbe  tan 
or  tleran  bright  linee  of  oxygen  then  abewn 
appeared  to  ooincide  centrally  with  the  iotanpaeaa, 
unj,  mon  than  that,  thay  appeared  to  agraa  in 
rakliTB  brigbtneaa.  He  thought,  therefore,  that  in 
ijitiiking  of  tha  agreement  of  these  lioei  in  Uie  aolal 
.ii>'.;tmm  with  the  Hues  ot  oiygea  wa  ought  to  beat 
iL  finamatter  ot  probabUity,  aod  if,  with  any  par* 
ti.julardiepcreion,  the  chaooaa  ot  a  central  or  appa- 
rently central  ooinctdeuce  of  any  line  with  a  Una  of 
the  eolar  spaotrum  wens,  thantheprobability  of  tha 
coineidwioa  of  Uia  Ian  linei  of  oxygen  with  the  (an  ao' — 


ilroom  of  another  obspd. 
U  Ifaa  tfwing  of  tbe  schoUra  was  tranamitted  and 
■larfiiiilliiil  orer  a  notolwr  of  telegraph  lines  with 

wCilillhi  iliia Tbe  ides  is  about  to  be  put 

a  IBaaHeal  naa.  tha  gentleman  already  referreil  to 
mtag  RTBa  inatructions  that  bia  house  abonld  ha 
saoaelad  with  that  of  a  gentleman  near,  in  order 
kat  an  inTatid  may  hear  tbe  eenice  from  one  of  the 
buebaain  tho  town."— ifiil(/its  Quardian. 


— jnifyiuf  apparatus  had  not  been 

inrbsd  since  the  pboto^npha  ware  taken,  and 
sequently  he  thonght  the  distortion  determined  from 
pbologrqihing  the  scale  might  be  relied  npou.  I 

Hr.  Banyard  read  a  paper  by  Prof.  C.  A.  Tonng,  ! 
on  his  obierratione  of  the  transit  ot  Mercury,  made 
at  Friocetown,  America.  Prof.  Toaug  had  not  been 
able  to  see  any  trace  ot  a  ring  round  tbe  plaoet,  or 
spot  upon  the  diao.  Tha  atouotDre  of  the  photo- 
iphace  ia  the  neighbonrbood  ot  (ha  |laaal  vaa  ^vj ' 


..kbility  ot  tha  ol.  ..    . 

brikr^tueBS.  Thia  was  all  that  baa  QeeaDaaaoqa 
nitli  regard  to  oxygen,  and  Mr.  Chriatia  had  not 
iiboifn  that  then  wai  not  thia  eoinoidanoe.  Wltb 
rcuiird  (0  tha  tbesrstioal  objectloa,  that  a  gaaeona 
BtiuiiBphere  overlying  a  coutinaous  apaokrum  mast 
uliaijrb  Lta  own  ware  length,  aud  gire  riaa  to  a  dark 
line,  then  waa  the  nmarkable  oaia  of  tbe  Da  Una, 
w  hiub  was  seen  bright  in  tha  chromoepban,  bat  yet 
tbara  was  no  aqulTalsnt  dark  line  in  tba  aolar  ap«i)< 
truTU.  Then  waa  alao  tbe  1474  line,  wbiob,  tbaiuh 
ibii  brightaet  of  tbe  eorona  lines,  bad  only  a  /Hat 
Frsunhofer  Una  oorraspODding  to  it,  showing  that 
tL<'lawof  Bxehangas  did  not  aai*eraallf  hold.  Tbis 
wsj  alao  prOTSd  bj  the  bright  Unas  of  gasaons 
nebula,  for,  it  the  law  of  axohangae  bald  absolaloly 
trQC,  tba  outer  and  eoolar  layeta  ot  w^iitaA'wx'^aaa 
would  abaiMti  x^  S^  «n«  Xw^ink  vaifWft.'M^'^Bi 
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Dr.  SohuBter  said  that  none  of  the  bright  linea  of 
oxygen  were  sharp  lines,  bnt  the  fact  which  had 
been  pointed  ont  by  Mr.  Christie,  that  the  bright 
banda  near  G  did  not  fade  off  at  the  edgei,  looked 
Ttry  much  against  their  corrcBponding  with  the 
Unea  of  oxygen.  He  had  himself  ehown,  in  s  com- 
mnnication  to  Nature,  that  there  was  another 
spectmm  of  oxygen,  and  that  there  were  dark  lines 
in  the  solar  spectrnm  which  corresponded  to  it ;  he 
did  not  think  it  wa4  probable  that  oxyg^en  would  be 
present  in  the  sun  in  its  two  forms.  With  regard  to 
the  theoretical  difficulty,  he  did  not  think  that  the 
qnestion  was  so  simple  as  Mr.  Banyard  had  put  it. 
in.  the  nebulas  there  was  no  background  of  con- 
tinuous spectrum  to  be  absorbed,  the  only  way  in 
whidi  you  could  get  bright  lines  in  the  sun  without 
oorrespord  ng  dark  ones,  was  by  assuming  that  hot 
matter  was  thrown  up  from  the  interior.  If  you 
eonsidered  the  sun  as  a  body  at  rest,  no  thickness 
of  layer  of  any  gas  or  metal  would  produce  a  bright 
line. 

Mr.  Knobel  exhibited  a  chronograph  tracing, 
made  by  the  chronograph  at  the  Naval  Observatory 
ftt  Washington.  The  remarkably  accurate  going  of 
the  dock,  and  the  equable  rate  of  the  instrument, 
was  shown  by  the  absolute  straightoess  of  the  line 
of  seconds'  marks  on  a  sheet  corresponding  to  a 
period  of  two  hoars. 

The  meeting  adjourned  at  ten  o'clock. 


FH7SIGAL  SOCIEIT. 

The  Phyeioal  Action  of  the  Miorophone. 

AT  the  meeting  of  this  society  held  on  the  8th 
inst,  a  paper  with  the  above  title  by  Prof. 
Hughes  was  read  by  the  Secretary.  The  author 
■aid :— In  the  paper  read  before  the  Boyal  Society  on 
the  9th  of  May,  I  gave  a  general  outline  of  the  dis- 
coveries I  had  made,  materials  used,  and  form  of 
mierophones  demonstrating  important  points.  I 
have  made  such  an  innumerable  quantity  of  miero- 
phones, each  for  some  special  purpose,  varying  in 
form,  mechanical  arrangement,  and  materials  used, 
that  it  would  require  too  much  time  to  describe  even 
a  few  of  them,  and  as  I  am  anxious  in  this  paper  to 
confine  myself  to  general  considerations,  I  imi  take 
it  for  granted  that  some  of  the  forms  and  the  results 
produced  are  already  known. 

The  problem  which  the  microphone  resolves  is 
this,  to  introduce  into  an  electricsJ  circuit  an 
electrical  resistance,  which  resistance  shaU  vary  in 
exact  accord  with  sonorous  vibrations,  thus  produc- 
ing an  undnlatory  current  of  electricity  from  a 
constant  source,  of  whose  waves  the  length  and 
form  shall  be  an  exact  amplitude  of  the  sonorous 
waves. 

In  the  microphone  we  have  an  electric  conducting 
material  susceptible  of  being  influenced  by  sonorous 
vibrations,  and  here  we  have  the  first  step  of  the 
proUem.  The  second  step  is  one  of  the  highest 
importance,  for  it  is  necessary  for  the  electrical 
current  fiowing  at  this  point  to-  be  thrown  into 
waves  of  determinate  form  by  the  sole  action  of  the 
sonorous  vibrations.  I  solved  this  by  the  discovery 
that  when  an  electric  conducting  substance  is  in  a 
divided  state  either  in  form  of  powdor,  filings,  or 
surfaces,  and  put  under  a  certain  slight  pressure, 
far  less  than  that  which  would  produce  cohesion, 
and  more  than  would  allow  it  to  be  separated  by 
sonorous  vibrtitions,  the  molecules  in  presence  at 
these  surfaces  being  in  a  comparatively  free  state, 
although  electrically  joined,  would  of  themselves  so 
arrange  their  form,  their  number  in  contact,  or  their 
pressure  by  increased  pize  or  orbit  of  revolution,  as 
to  increase  and  diminish  the  electrical  resistance  of 
the  circuit  to  so  remarkable  a  degree  as  to  be  almost 
fabulous  if  we  had  not  witnci>8ed  the  fact. 

The  problem  being  eolved,  it  requires  only  to 
ol»erve  the  general  considerations  to  produce  an 
endless  variety  of  microphones,  each  having  a  special 
range  of  variation  of  resistance.  The  tramp  of  a 
fly  or  the  cry  of  an  insect  requires  little  range  but 
great  sensitiveness.  Here  two  surfaces  of  chosen 
materials,  under  a  very  Flight  pressure,  such  as  the 
weight  itself  of  a  small  superposed  conductor, 
suffices,  but  it  would  be  unsuitable  for  the  human 
voice ;  the  vibrations  would  be  too  powerful,  and 
would  go  far  beyond  the  range  allowed,  producing 
interruptions  of  contact  known  as  make  and  break. 

The  transmission  of  the  human  voice  requires 
either  four  surfaces  of  pine  charcoal  as  described  in 
m^  paper  read  before  the  Boyal  Society,  six  of 
willow  charcoal,  eight  of  box  wood,  or  ten  of  gas 
carbon  ;  the  effects  are  far  superior,  however,  with 
the  four  of  pine  than  the  ten  of  gas  carbon  or  any 
other  material  as  yet  used,  being  in  its  state  of  pine 
wood  the  b«it  resonant  material  we  possess,  and  it 
preserves  this  structure  and  quality  when  converted 
into  the  peculiar  charcoal  I  have  discovered  and 
described. 

We  not^  onl^r  need  a  certain  number  of  surfaces 
and  materials  in  accordance  with  range  and  power 
of  vibrations,  but  they  must  be  put  under  more  or 
less  pressure  in  accordance  with  the  force  of  the 
sonorous  vibrations.  Thus  for  the  human  voice, 
while  the  surfaces  are  under  a  far  greater  pressure 
than  for  the  movements  of  insects,  still  the  range  of 
m^nJ  effect  is  very  grtmi,  as  in  the  boxes  which  I 


have  specially  arranged  for  articulation  the 
apparatus  is  still  sensitive  to  the  tick  or  escapement 
of  a  watch. 

In  all  cases  we  should;  so  arrange  it  that  a  perfect 
undnlatory  current  is  obtained  from  the  sonorous 
vibrations  of  a  certain  range.  Thus  when  speaking 
to  a  microphone  transmitter  of  human  speech  we 
should  obeerve  a  galvanometer  plaoed  in  oireuit,  and 
there  should  be  observed  no  deflection  whilst  speak- 
ing, as  the  waves  of  electricity  of  plus  and  minus 
are  equal  and  are  too  rapid  to  cause  the  needle  to 
move,  it  can  only  record  a  general  weakening  or 
strengthening.  If  the  pressure  on  materials  be  not 
sufficient  we  shall  have  a  constant  succession  of 
interruptions  of  contact,  and  the  needle  of  the 
gidvonometer  will  at  once  record  the  fact.  If  the 
pressure  on  materials  be  gradually  increased  from  a 
weak  pressure  to  a  great  we  shall  have  first  loud 
tones,  but  wanting  in  perfection,  the  galvanometer 
indicating  interruptions ;  as  we  increase  the  pressure 
the  tone  oecomes  more  clear,  the  needle  remaining 
stationary,  we  shall  then  arrive  at  a  maximum  of 
loudness  and  clearness  ;  if  we  still  increase  the  pres- 
sure, the  sounds  become  weaker,  though  very  clear, 
and  as  the  pressure  is  increased  the  sounds  die  out 
as  if  a  person  was  talking  and  walking  away  from 
us  at  the  same  time,  and  soon  we  arrive  at  a  point 
when  there  is  complete  silence. 

When  attached  to  a  resonant  board,  so  that  the 
sonorous  vibrations  act  directly  on  it,  the  upper  con- 
tact, where  the  required  pressure  is  applied,  should 
be  as  free  as  possible  from  the  influence  of  the  vibra- 
tions, except  those  directly  transmitted  to  it  by  the 
surfaces  underneath,  and  it  should  possess  inertia  in 
the  form  of  a  balance  weight.  This  inertia  I  find 
necessary  to  keep  the  contact  unbroken  with  power- 
ful vibrations.  No  spring  can  supply  the  required 
inertia;  but  an  adjustable  spring  may  be  used  to 
give  the  requisite  pressure  to  Uie  contacts.  The 
whole  of  the  contacts  when  superposed  may  be 
screwed  down  by  an  insulated  screw  passing  throngh 
them  all,  thus  doin^  away  with  the  lever  aira  spring ; 
bnt  it  is  far  more  difficult  to  adjust,  and  the  expan- 
sion by  heat  of  the  screw  causes  a  different  pressure  ; 
it  is  exce^ingly  simple,  however,  easily  made,  and 
illustrates  the  theoretical  conditions  better  than  the 
balanced  lever  I  have  adopted  for  practical  use. 

In  order  to  study  the  theoretioal  considerations, 
and  that  with  the  most  simple  form  freed  from  all 
surrounding  mechaaism,  let  us  take  a  flat  piece  of 
charcoal  two  millimetres  thick,  and  one  centimetre 
square,  and  after  making  electrical  connection  by 
means  of  a  copper  wire  to  the  lower  surface,  glue 
the  latter  to  a  small  resonant  board,  or.  better  for 
our  purpose,  to  a  block  or  cube  ef  wood  ten  centi- 
metres square;  upon  this  superpose  one  or  more 
similar  blocks,  the  upper  surface  in  communication 
with  a  wire,  the  lower  resting  flat,  or  as  near  so  as 
possible  on  the  lower  block. 

The  required  pressure  is  put  on  the  upper  block, 
by  means  of  an  insulated  screw.  I>t  us  call  the 
lower  piece  A,  and  the  upper  B.  When  we  put 
this  block  under  the  influence  of  sonorous  vibrations, 
it  is  impossible  to  imagine  that  it  can,  within  its 
small  area,  contain  every  dimension  of  wave  lenffih, 
some  of  which  may  be  as  much  as  several  feet.  Now 
we  cannot  suppose  a  wave  of  any  length  without 
admitting  that  the  force  must  be  transmitted  from 
molecule  to  molecule  throughout  the  entire  length  ; 
thus  any  wave,  of  which  this  block  represents  a 
portion,  must  be  in  full  molecular  action  ;  the  lower 
portion  of  the  charcoal  A  being  patt  of  the  block 
itself,  has  this  molecular  action  throughout,  trans- 
mitting it  also  to  the  upper  block.  Now,  how  is  it 
that  this  molecular  action  at  these  two  surfaces,  A 
and  B,  should  so  vary  the  conductibility  or  electrical 
resistance  as  to  throw  it  into  waves  in  the  exact 
foim  of  the  sonorous  vibrations?  It  cannot  be 
because  it  throws  up  the  upper  portion  making  an 
intermittent  current,  because  it  is  fastened  to  the 
lower,  and  the  galvanometer  indicates  no  interruption 
of  current  whatever.  It  cannot  be  because  the 
molecules  arrange  themselves  in  stratified  lines  of 
greater  or  less  resistance,  for  then  we  should  not 
require  surfaces,  nor  would  the  upper  surface  be 
thrown  up  if  the  pressure  were  removed,  as  sand 
would  bo  on  a  vibrating  glass.  The  throwing  up  of 
this  upper  piece,  B,  when  prcssnre  is  removed  proves 
that  a  blow,  pre^suro,  or  upheaval  of  the  lower 
portion  takes  place,  and  if  this  occur,  of  which  there 
cannot  be  any  doubt,  the  surface  considered  alone 
having  no  depth,  could  not  bodily  quit  its  mass — in 
fact  there  must  have  been  a  movement  to  a  certain 
depth,  and  I  am  inclined  from  numerous  experi- 
ments to  believe  that  the  whole  block  increases  and 
diminishes  in  size  at  all  points  in  the  centre  as  well 
as  the  surface,  exactly  in  accordance  with  the  form 
of  the  sonorous  wave.  Confining  our  attention, 
however,  to  the  points  A  and  B,  how  can  tlds 
increased  molecular  size  or  form  produce  a  change  in 
the  electrical  waves?  First  b^  increased  pressure 
on  the  upper  surface  from  its  enlargement;  or 
secondly  b^  the  molecules  themselves,  finding  a 
certain  resistance  opposed  to  their  upward  move- 
ment, spreading  themselves,  and  making  an  innnmer- 
able  number  of  fresh  contact  points ;  thus  an  infinity 
of  fresh  contacts  or  decrease  in  the  number  produces 
pTMliadly  en  trndnlatoiy  cnnent.    I  em  iBdined  to 


believe  that  the  latter  is  the  true  explanation,  as 
the  first  were  alone  true,  we  should  have  a  I 
greater  effect  from  metal  powder,  carbon,  or  so 
elastic  conductor,  as  metallised  silk,  than  from  go 
or  other  hard  inoxidable  matter :  bnt  as  some  oft 
best  results  as  regards  the  numan  voice  w« 
obtained  from  two  surfaces  of  solid  gold,  I  i 
inclined  to  view  with  more  favour  the  idea  that  i 
infinite  variation  of  oondueting  surface  brought  io 
play  by  the  molecular  pressure  is  the  tme  explaa 
tion,  and  it  has  the  advantage  of  being  deraonstnti 
by  the  numerous  forms  of  microphones  I  bare  eo; 
structed,  in  all  of  which  I  can  fully  trace  this  efbc 

I  have  been  very  much  struck  with  the  fprei 
mechanical  force  exerted  by  this  uprising  of  tl 
molecules  under  sonorous  vibrations.  With  ti 
musical  vibrations  from  a  large  musical  box  2ft.  i 
length,  I  found  that  one  ounce  of  solid  lead  wu  n 
sufficient  on  a  surface  of  contact  of  one  centimeti 
to  keep  it  in  constant  contact,  and  it  was  only  I 
removing  it  several  feet  distant  that  I  was  enabh 
to  preserve  continuity  of  current  with  a  modera 
pressure.  I  have  spoken  to  forty  microphoneB  ; 
once,  and  they  all'  seemed  to  respond  with  eqv 
force ;  of  course  there  must  be  a  loss  of  power  in  t 
conversion  of  molecular  vibrations  into  electric 
waves,  but  it  is  so  small  that  I  have  never  been  al 
to  measure  it  with  the  simple  appliances  at  my  d 
posal.  I  have  examined  every  portion  of  my  root 
wood,  stone,  metal,  in  fact  all  parts,  even  to  a  pit 
of  iodiarubber,  all  were  in  molecular  movenu 
whenever  I  spoke.  As  yet  I  have  found  no  ininlaj 
ef  sound,  that  is  to  say,  no  substance  which  is 
sound  what  guttapercha  is  to  electricity.  Oaoutoho 
seems  the  beet,  but  I  have  never  been  able  l^  its  i 
to  prevent  the  microphone  reporting  all  it  bias  hsi 
throngh  any  amount  of  caoutchouc  at  my  disposal 

The  question  of  insuhition  has  now  become  one 
necessitv,  as  the  miorophone  has  opened  to  u 
world  of  sonnda  of  which  we  were  unaware.  If 
can  insulate  it  so  as  to  direct  its  powers  on  a  sin; 
object,  as  at  present  I  am  enabl(;d  to  do  on  1 
movement  of  a  flv,  we  shall  be  enabled  to  investigi 
the  object  desirea  undisturbed  by  the  pandemomi 
of  sounds  which  at  present  the  microphone  rem 
where  we  thought  was  complete  silence. 

However  simple  the  microphone  may  appear 
first  glance,  it  has  taken  me  many  months  of  ni 
mitting  labour  and  study  to  bring  it  to  its  presi 
state.  The  field  of  usef uloesa  for  it  widens  each  d 
Sir  Henry  Thompson  has  succeeded  in  applying 
to  surgical  operations  of  great  ddicacy ;  and  by 
means  splinters,  bullets— in  fact,  ail  foreign  matte 
can  at  once  be  detected.  Dr.  Richardson  s 
myself  have  been  experimentinp^  on  lung  and  ha 
diseases ;  and  although  the  appUcation  by  Sir  Ha 
Thompson  is  more  suucessfiU,  I  do  not  doubt  1 
that  we  shall  ultimately  succeed.  There  is  hff 
also,  that  deafness  may  bo  relieved.  For  telq>b(i 
articulation  has  become  psrfect  with  increased  kH 
ness.  Duplex  and  multiplex  telegraphy  wiU  pn 
by  its  use  ;  and  there  is  hardly  a  science  which  i 
not  be  benefited  where  vibration  has  some  direct 
indirect  relation  ;  and  I  feel  happy  in  being  abla 
present  this^  paper  on  the  results  obtained  by 
purely  physical  action  to  such  an  appropriate  a 
appreciative  body  as  the  Physical  Society.  In  « 
elusion,  allow  me  to  state  that  throughout  the  wb 
of  my  investigations  I  have  used  Professor  Bel 
wonderfully  sensitive  telephone  as  a  receiver,  a 
that  it  is,  thanks  to  the  discovery  of  8<lch  an  adn 
able  instrument,  that  I  have  been  enabled  to  co 
mence  and  follow  my  researches  in  miorophoqy* 

Professor  Hughes  subsequently  exhibited  vark 
forms  of  bis  wonderful,  but  extremely  simplfr-looU 
instrument,  pointing  out  the  pecidiaritiee  of  ew 
He  observed  that  new  and  important  expeiiflMS 
were  made  every  day.  He  referred  to  Sir  ] 
Thompson's  recent  delicate  surgical  operations,  a 
exhibited  a  model  of  the  instrument  used  by  1 
Henry— a  probe  for  detecting  btdlets  or  atoi 
Taking  a  piece  of  gloveskin,  "to  represent  ^ 
flesh,'*  he  put  a  bead  in  it,  inserting  the  probe,  a 
moving  it  around,  taps  were  distinctly  heard  « 
time  the  bead  was  struck.  He  then  plaoed  ial 
hand  a  shot  of  the  smallest  number  maae,  and  a  t 
was  also  heard  in  this  case  each  time  the  shot  « 
touched.  Professor  Hughes  also  indicated  i 
arrangement  for  relaying  the  human  vwoe  wb 
transmitted  through  the  telephone. 


ROYAL  INSTITUTION- 
Minate  and  Iiow  Forms  of  IJfe. 

THE  Bev.  W.  H.  Dallinger  delivered  his  ic«« 
lecture  on  Tuesday  last  wedc,  and  ae 
some  interesting  remarks  on  the  highest  povi 
of  our  best  lenses  applied  to  eontinnoos  zeMan 
Most  of  the  lenses  employed  by  him  were  qaiia  nei 
one  of  them,  a  1-35  inch  glass,  was  iMde 
Powell  and  Lealand  speoially  for  the  leetonri  «i 
a  view  to  these  particular  reaeardies.  The  otgam 
whose  life-history  waa  atudied  was  one  of  llM  sap 
or  putrefactive  aeries,  bnt  one  quite  new  to  ifliffii 
The  lecturer  found  it  some  yean  aiaee^  bet  M 
was  able  to  get  it  in  a  condition  It  for  itndj  m 
1876.  It  was  then  found  in  a  ■aesratioB,  ia  wli 
the  body  of  a  water-rat  was  daoonyeriB*.    H 
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HO  TBBMledly  fooiid  u  imall  u  ths  l-SOODth  of  >ti 
lek.  h  urer  eiOMdcd  the  l-4000tli  of  an  incfa. 
m  farm  wh  along  on.],  conilriBted  juitabOTethB 
liddl*  of  ib  loaf  diimeUr.  It  bad  tlires  molUp 
bMi,  kwnra  u  fiagelia,  two  at  tk«  Ma  and  oni- 
I  frant,  and  by  the  aid  of  the>a  ita  marTclloH^ 
pUlj  ud  graee  of  motion  ware  effected.  It  wu  atj 
Bpairatlr  itnietnrelns  tpeck,  bntiti  ■eominn  oxsi. 
no  «(  VoBlioii,  in  aU  iu  diTenitlea  of  mOTemcnt. 
gald  not  b«  *«Ba  withoat  wooder,  Beiides  it- 
lonmaatiat  traDiTatioD,  howsTcr,  it  had  another. 
iwbiall  ita  lateral  flagella  wars  fixed  to  loma  object, 
ad  1^  maaiu  of  a  rapid  coiliog  aod  darting  motietj 
I— llj  ita  Miomuraa  nnmben— powerfully  aaaisted  iij 
mBng  Bp  the  tiiinei  of  the  decompoiiag  mais 
\»  nh>m[n  •UBCi  in  thia  alate ;  bat  they  do  noi 
nam  lone  IB  it,  a  oonatant  fiow  of  or^niami  tij 
■d  fnm  anj  giTon  pieoe  of  deoajioK  tiatae  eon- 
■■UjgaioKOn.  Batif  one  wen  ateaditj  followeil 
lUm  bwiKimming  alate,  it  was  aoon  seen,  by  ii 
oat  dalioate  and  compln  procesa,  to  dii'ide  iUeli' 
is  laiHj  ihrODgh  ita  long  dianeter.  Bat  in  dain[: 
ia  a  saw  latenl  flaeelluoi  ww  proridsd  for  each  b>' 
a  polling  out  of  a  nerk  of  earrada  nniting  theni 
to  a  dalicatc  thread,  which  mapped  in  the  aijddlf 
id  Mt  tb«U  both  free  a>  perfect  forma.  Thia  goen 
y  witll  gnat  rapidity  [or  from  fonr  to  BBrm  hoom  : 
(B  tba  piooeuetopa,  ending  in  the  death  of  apro- 
rliDii  of  tbo  forms  followKl,  but  malting  in  a. 
rikinit  motamorphotia  in  otheri,  by  meaot  of  whieli 
•Iktmlflwella  are  lost,  and  the  orKutiam  becomek 
'h  oni  with  one  aiwriliiin.  Thia  nnitea  with 
r  form  :  they  fuoe  togothi 
laoia  aitapa  which  ia 
■■tai  ponring  oat 
«»■.  la  minute  that  the  lecturer  itateil  it  u  dl 
nSction  that  leMerobjeola  Ihan  theee  would  nol 
BRBedeGoitelj  nnibtetoourhigheat  Icnaos.  The* 
ona  w«n  HcMily  watchud,  and  were  aeen  b 
inlopa  into  the  fall  aUe  and  form  of  the  adnlt 
MiyiB  fsra  from  the  aame  aeries  of  orijaniams  war. 
IM  dMuiibed — one  that  had  been  worked  on 
Mlffcr  Uw  lecturer  and  Dr.  Dryadale— and  th 
■km  Bad  diveraity  toksa  in  couDFotion  with  tb 
■If  ot  Tital  method  aided  in  KenoriliaatioD.  Theac 
■■a,  linr  aod  little  ai  thay  were,  were  palpably  ai- 
i|id  ia  their  metamorphoaea  as  a  bntterfly  or  a 
■^  If  "  heterogenaeia  "—the  tranamutation  of 
H  ontaoic  form  into  another — were  found  any  when 
iMfBt  to  ba  here;  but  no  trace  of  it  was  evet- 
UIm  if  the  search  and  etady  were  aufficiently  pro- 
kigid  and  carefuL  The  aeqcential  ataJy  of  the 
km!  orxaniam  showed  that  the  only  ohangea  tc 
All  H  was  snbjeot  were  thoae  contained  in  thp 

e  Darwinian  doctrine  of  the  orifiin  of  Bp«cien. 
naatiOD  of  the  relative  sapaoity  for  resiatiet 
Ufa  the  spore  and  the  adnlt  was  neit  considered^ 
h*  Bstbods  were  adopted — dry  heat,  and  heat 
■hnd  in  a  fluid. 


had  sasn  them  abating,  as  it  were,  the  oosporea,  the 

aatharoioidB  of  which  intercepted  the  ooa  pores  and 
I  fertilised  thani.  Drawings  from  life  were  exhibited 
I  ahowing  thia,  and  also  the  monntcd  alidei  of  the 

objeota  themaelTea  by  bimaolf,  and  alas  atainod 
I  Bpedmena  b;  Hr.  Jamea  Adbott,  of  Leeda.    Mr. 

Chaatrell  hoped  that  during  the  coming  months  of 
I  the  reoesa  members  would  take  the  opportunity  of 
I  inTsstigatine  this  little-knonn  eubject  and  cooSrm 

hia  obierrationi.     Hia  apecinens  were  gathered  in 

the  month  of  Anpiat  iaat,  and  again  this  Hay. 
I      Mr.  W.  H.  Weightmaa  thm  read  a  short  pap«r 
Ion  tha  "Folfioarium  of  Oncbaapora  faiisnta,"  an 
I  Aaatraliao  polysoon,  prefaced  by  aome  remarks 

the  poljsoa  gtneraily.     Ha  m(   '" 


.ioned  the  ( 
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aioners  and  membera  of  the  Society  of  Arta 
have  held  several  metitiiigs  with  the  view  of 
sending  artisan  reporters  to  the  Furia  Exhibi- 
tion, and  have  already  opened  a  correapondenoe 
with  the  Chftnibers  of  Commerce,  the  majora 
of  the  principal  mnnufocturiag  towns,  and 
with  repreeentative  artisans,  in  order  to  obtain 
informatioD  which  will  enable  tliem  to  decida 
upon   tbe  method   of    selection.     The   Bojal 

__  ._   __    ..    Comni  iflnionera  and  the  Society  of  Arts  each 

crosier-like  form  arising  from  the  bafe  of  the  loweat  f^w  100  guineas  ta  the  fund,  and  the  City 
iatornoda  in  thia  apenies,  whieh  had  apparently  I  Coiiip,\uie3  will,  no  doubt,  subscribe  liberally, 
escaped  tha  notice  of  Mr.  Ruat,  whao  da-cribing  it  f^-,.,^^.  „f  ihoae  which  have  already  sentinthair 
'"..-V-!  j'  "'""""P'ejl  .J'-'njao'lona,  and  he  ,-„„,  ,i[,utionB  hUTing  sent  triaing  amount*  in 
exh.b.ted  «.me  minted  ai,d«  o   those  radical  haiw,    ,,_.  ^  supplement  them  when  they  find  that 

aa  also  an  enlarged  drawing  of  one  of  them.     He         |  '^•^.    ...  r      ,.  .^^ 

then  gare  some  hinta  aa  1^  collecling,  drawing,  and  |  '"' 
mounting  various  spines  of  this  claai,  and  illustrated  '"' 
the  paper  bj  aaiaral  preparation*  of  onchoapora  and  'p  >■ 
other  genera,  and  with  liring  viamplM  of  the  nt'  ' 
Bmara  of  Alcyon^lla,  Frrdcricells,  aud  Lophopua,  ,, 
lirtog  speoimecs  of  which  had  been  forwarded  tt 


ipdd  tbat  the  men  selected  t( 
■r^  will  be  thoaa  who  have  thi 

0  Clothworkers*  Company  bare  Toted  a 

snai   of  20  guinena  towards  tbe  anstentatioD 
fund  of  the  Pdirkes  Su^eiiin  of  Hygiene,  ITni- 
rersity  College.    The  L.irds  of  tho  Admiralty 
BM_>.,..^__^_^^_^^_>  J  hnve  forwarded  a  series  of  plans  and  drawing 

j  of  hospital  ships. 
The  MiOTophonft-Wa  hare  received  from  Mr. ,      xho  report  of  tbe   Miners'   AaaocUtion  ol 

^„"nl!rd«;!SS^wT^"Sl°.h°.l°'i;^5X,t™t^  Devon  has  reached  ns,  and  we 

pnocLpLe  deaenbcd  by  rrof  Hntrhaa.  and  iLJnstrateu  i     _„  •             _           i     *  -i                 i.^   /  -i.  ■    _  *. 

m  Fig  1    P  258      Tba  rod  and  block  of  oarhon  are  '^"^  '""n  a  pcrmuLl  of  its  pages  that  it  18  not 

connected  to  hindin*  acrewa,  and  aecored  on  a  piece  only  doing  good  wori,  but  is  doing  it  on  a  very 

of  wood  which  IS  held  by  a  acrew  on  tba  bottom  of  moderate  outlay.    It  is  to  be  hoped  that  tlie 
the  interior  of  a  sounding  chamber.  The  mierophono  '  Council   will  be  able    to    carry    out    further 

by  an  innpnions  portable  couitant  undertakinga  by  means  of   the  subscriptioaa, 

,     ,T.T."h":.!;  •b.'-j.S?:  .t"£  -^s  '"^ «"  "  "■"'•'«  "'" "  '^™' 

]  iry  to  itself  or  anything  else.    In  a  ™'  *'"'  nioney. 
It          1       \    BBpndanger  infurma    na  that,  after        "The  eihibition  of  gas  (ipparatua  at  BLrminE- 

'    I     1    f         Jv/lMn""^    a  pi^  J  wpfr  wlra'  ''*'"  brought  out  the   uiiinufacturerB  of  gaa. 

I  vo7 1  .ama  manner    £nt  reating  with  one  «»kinK    apparatus    in    force.      Arnongat    tba 

lo    II   n       men  of  carbon  laid  looaely  on  the  novelties  deserving  mention  was  a  chaap  work- 

III     H.T  a      I  look      Aa    howavar,  oar  t^ephonas  man's   stove  for   cooking   in    tho   workshop — 

are  outof  town  we  have  not  had  an  opportunity  of  mednlto  Mr.  Prnst,  Birmingham;  and  a  "most 

patting  Uu.  microphone  to  the  actual  test;  bnt  cheerful  and  effective  kos  fire"— medal  t<    "" 

thpre  (sn  be  no  doubt  that  it  is  wbat  it  is  reore-  -n-n    ..-      -     ,  c"  •   .<  .    .  .... 


infrham.    Some   of   the   kitcheners 
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films  filth  ordinary  meeting  of  the  tonth  sesaioE. 
J.  wai  held  on  Friday  evening,  the  7th  instant, 
ib  Bgjal  Inititntion  ;  tbe  President  (Ur.  Qeorge 
l  Chantnll)  in  the  chair.  Donations  to  tiie 
MUgr's  cabinet  wer-  received  from  Mr.  H.  P. 
'"      d.of  Chicago,  U-S.A.,orB;iBlidee    ' 


iVn,  U.I 


•,  ±c. 


oubhi-ataiDed 


-_  H.  C.  Beasley  deecrihel  and  exhibited  the 
■hnand  hurs  of  a  poiiononi  caterpillar  from  San 
Irit.  Braxil,  which  was  referred  to  in  ■  cemmuni- 
riba  fram  Ur.  E.  D.  JonPa,  read  at  the  lost 
Mlin(af  the  Literary  and  Phltosopbical  Society. 
»  calarpillaT  was  covered  with  reddiah-brown 
ik,  growing  in  tufts,  and  at  the  baie  of  each  tnlt 
MaelBsterot  SOor  30  minote  hollow  spines,  the 
^■1  abont  the  SOOth  part  of  an  inch  long.  At  the 
■  of  each  spins  was  a  bnlboni  expansion,  which 
l*M  sopppsed  served  as  a  reservoir  for  the  poison 
Mai  thimgh  tbe  f  pine  into  the  wound. 

lb  Pmident  (Ur.  Chantrel!)  made  a  short  com- 
Hiotiraanths  "SphterosiraVolTDi"  (Ehrenberg), 

^11  the  life  biatory  of  the  "  TolTOiglobator." 
ted  tbat  EhrenberK,  the  great  Gorman 
inMOpitt  and  early  writer  on  thia  subject,  con- 
liRd  tha  Tolvoi  to  be  an  knimal,  and  that  the 


were  stated  to  be  capable  of  cooking;  breakfast, 
Hydrophobia.-A  ParlUmentarj  return  relating  dinner,  tea,  4c.,  for  a  large  family  at  a  sum 
!^t."hl;rSrnZf%rtErnrb^^-^?tt,''em"  w^ch  is  very  often  douMed^f  not  multipUed 
hvdrophobiainEoiflandBndWaleBdowntotherBar  'liBn  prsctioally  tested.  Messrs.  CroBsWa 
1S7B.  They  wre  17  in  1S7A,  and  we  find  that  they  sdent  gns-engine  obtJUncd  a  medaJ  ;  and  tbo 
increased  to  53  in  1S7H.  Of  this  last  nnmher  ID  2  horse-power  liiixter  steam-engine  and  boiler, 
?B8t  Biding  of  Yorkehire.  8  inLan- 1  heated  by  gas,  exhibited  by  Mr.  W.  A.  Combet, 
connty  of  Dnrham,  »|io8  in  the ,  also   obtained  a  medal.     The  Qoneroi  Engine 

S7;"a™ra1ting-§^  a  ^^bit'thU  w^  ol^y  lB?iS  |  ^^^^^^  ^°^^T^,  t'""  "'''*''^  '""H,  'ri 
the  Erst  0  years,  and  there  were  228  ia  tha  foUowiug  I  "'"^'    oouS"    heated   by    gm,    and    fitted  for 
five  years.    Of  tbe  whole  337  deaths  no  lesa  than  118  !  burning  mineral  oils  it  desired. 
sccnrred  in  Lancashire,  72  in  tbe  West  Bi-iiug,  41  I 
in  tha  metropolis,  aud  it  in  Dnrbam.    Hydrophobia  ) 
tppeara  to  be  almost  nnknown  ii  " 


cashire,  t 


, ^es,  thesonth  midland, 

uid  Wales. 

A  ITew  Safety  Lamp.— Mr.  John  Williamson. 
Redneaford,  manager  of  the  Cannook  and  Bngeley 
Dolliery  Company's  works,  has,  after  a  long  aeries 
if  experiments,  introduced  a  new  safety  lamp,  as 
the  Stephi  ■' -   i---,-.f    . 


amoD^I 


vbom    Here    Frotes) 


afternoon.     Upwards   of  a  tbonsand  viajtcsa 
passed  through  the  rooms,  the  Mayor,  Ur.  T. 
Wells,  Prof.  CorSeld,  Mr.  :MorreU,  and  several 
members  of  the  Corporaliori  boiug  present. 
An  improved  form  of  Orttling  gun  was  tried 

._.. .... tbrs^'.n^^p'hitEirt"    recently  at  a  range  of  1000  yards,  the  «!.«. 

■ntrodnced.  bnt  objected  to  on  aoconnt  of  its  dim  I  target  being  torn  to  shreds,  whilst  many  of  tha 
iifht— while  it  gives  a  better  light  than  even  ths    bullets  passed  through  the  two-inch  oak  planka 
ClauDy,  andisnoteaeilfeitiuRniDhed  when  exposed  j  at  the  back.     At  800  and  600  yards  the  Dulleta 
'        "         "      '"8^  ■''  '"''  '       Till*  iijFuiilui  I  atraok  with  marvellous  precision,  and.  ocooed- 
■no?  If     re"'  nt  u> 'i»°»°'"'th "^  I  '"ff  *"  Sergt.  Mayer,  who  was  in  the  matker'a 
the  M         1  r  I  imp  to  eiplodo  '  "*■«''•   '*  would  have  been  impossible  tot  a 
,L —  ,   ^  i^^j  i^jg  Q,^^  I  sparrow  to  have  traversed  the  line  of  fire  in 

toflB.  botii  bv   safety. 

fiplodB.°^As  a  Coniish  pnmping-engiaes,  once  models  ol 
cnlnablc  inaa-  economy,  have  sadly  fallen  US  in  duty.  Accord- 
ffOB.tbetopur  ing  to  "Lean's  Keporter,"  tho  number  ot 
mp  be  pluoffed  engines  reported  lost  month  was  sixteen,  con- 
IU  eW  before  euming  1,775  tons  ot  coal,  and  lifting  13 
(1 'T'if  million  tons  of  water  ten  fathoms  high.  Tha 
,/i   n>n  .     ,g,^  ^njj  ^  ^jj^g  under  B0,000,0001b.  raised 


ir  travellinfr  al 


lamp  has  been  subjected  U 


much  as.  when  appro  icbing 
lole  can  be  seen  clrnrly  but 
into  abody  of  gas  the  light 
luffident  heat  can  be  gener 
ikppearonce  the  lamp  la  bke  i 
ur  oil  vessel  and  wick  arran 


H.  J.  Carter,  and  othere, 

— ..   . — jlnsion  that  the  volvox  ia 

MUte.  Mr.  Carter  was  of  opinion  that  the 
■MwiiB  ia  a  spsrmatio  form  of  toItoi.  Mr. 
WnD  Mid  tbat  in  Ms  own  investigation  a  he  had 
■1  Ibat  not  only  were  the  diacoidsj  forma  (with  . 
ifc  Mlttllliiailili)  and  oospores  to  be  found  in  the 
Kn  *gln»,  bat  that  in  eomc  esses  the  tsIvoi 
rfl  esttkamaiEfat  or  nine  daughter  oclla,  six  or 
M  at  wkioB  weald  have  the  nsual  grand-  ' 
i^te  arib,  bvt  the  remainiDg  two  calls  would  I 
Mrt  <allwh  <rf  sphnrosira  forma  and  oospores. 
■tteMI  Men  twistmg  about  alive  in  tbe  cell, 
I  ia  pnMBM  of  lime  would  come  away|,  moving  at 
t  llowlf  BOd  gnda^Iy  quicker,  until  at  IsAt  he  ' 


Uar  to  the  Clanny.  and  an  inl 
the  8tephenton-tbe  latter 
h  a  copper  or  ganie  cap,  ae  ii 
:  ganxa  in  ths  lamp  is  similar 
'---'   a  cap.      Tlie_  iuiproveni 


rnal  one  aimilar 
eing  also  capped 

3  the  Cls^ny,  but 

rangement  of  the 
ries  both  gUsses, 
cap  of  the  inner 


irith  the  Clanny, 

inner  ring,  which  in  this  lamp  c 

:Jid  when  acreited  np  preases  t 

^■lass  gently  araiust  the  lop  ot  Ma  gauie.    'Ibe  air 

jiaaaes  through  a  perforated  portion  oF  the  bottom 

lart  of  tbe  lamp,  and  thronub  the  gauze  fixed  on 

Iheperiphery  of  theiuner  ring,  and  onto  tbe  flame; 

eai  the  lamp  ia  described  ae  really  a  double  lamp, 

there  being  no  danger,  even  it  the  outer  glass  and 

oanzo  be  stripped  away,  so  long  aa  tho  inner  glass 


1ft.  high  for  a  consumption  of  Icwt.  of  ct 
This  result  is  below  the  average  of  former 
years,  and  far  inferior  to  the  dnty  of  the  beat 
engines,  which,  however,  it  is  stated,  are  not 
now  reported. 

Prof.  Newcomb  hns  published,  as  a  supple- 
ment to  the  American  £phemeris,  instructions 
for  observing  the  total  eclipse  ot  the  sun  on 
July  ^9,  with  lithographic  maps  of  tbe  district* 
on  the  line  of  totality. 

A  marine  zoological  st.ition  ia  to  be  estab- 
lished during  the  summer  at  F'l^^.'^'a'^u^'^^ 
coast  o('Vrt'ftHCTO.,'n«:va\s  \>jt  S^imms 
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According  to  Mr.  Bly  th,  pieces  of  gas  cinder  the  price  of  the  prints,  whereas  the  number  of      T  piprppp  Q   mn  nrtrci  Ip'nTnVlP 

placed  in  a  jelly  can,  and  covered  with  water,  stones,  in  the  orjtihary  method,  raises  the  price      iJj!lllJ!lIliO    L\J    lUJb   JCiJLrllUJk 

form  a  microphone    which   dispenses  with  a  enormously.    M.  Greth  has  produced  pictures  »»* 

battery,  and  which  serves  an  both  receiver  and  with  400  colours  on  one  plate.    The  invention      [Ft  it  m<  hM  mrwliM  n^^tmMikU  fmr  flb  fpMni^ 

transmitter.     The  connections   are  made  by  has  been  utilised  in  Paris  for  calico-printing ;  !y,f?!T7fS}?J?^  9f* !^ 

placmg  strips  of  tin-plate  between  the  cinders  and  in  Alsace  for  imitation  of  Persian  shawls.  ^^^«^mw^^  ** -T?T?  ^JH'^^ 

uad  ^e«de  of  the  can,  two  strips,  of  course,       i^    manufacturing    cast    manganese   with  Emaun  Mschavio.  81,  IMftook-ilrvti.  <»nrt  |i!i£^ 

oemg  used  in  each.  Imown  weights  of  the  substances  employed,  it  "^•^^ 

The  mductophone  is  the  name  given  by  Mr.  is  always  found  that  there  is  a  considerable  j 'piSloIlSi' B^SSJ*'**  O"^*^****  "^^ '*•«•<» 

A.  J.  C.  Adams  to  an  apparatus  for  increasing  loss  of  the  metal  which  is  not  recovered  in  the     \  ,  j^  ^^^  to/odKt<i«  rjTjrwwj.  (\\xrwsio%^mU.  «Im 

the  volume  of  the  sounds  received  from  a  tele-  scorisd.     M.  Jordan    has   lately  investigated  qM^bng  0/  any  i^ttm  vriS!!i!Sglikml^^ 

phone  through  an  induction  coil  and  battery,  this,  and  he  has  been  able  to  demonstrate  a  mentioirfwy  ih»  immbf  •f  tfc>  L«tt«r,  MwMMtfttfififs- 


Two  discs  of  tinfoil  connected  to  one  end  of  the   very  great  volatility,  not  before  suspected,  in   •^^  **  opptMrt. 
secondary  coil  and  separated  by  a  third  con-   manganese  at  a  not  very  high  temperature.    ^^^JI'^'w! 


kavt  tfii'juut  write  wbafc  be 
knowi,  bat  no  mon;  and  that 


nected  to  the  other  end,  nearly  doubled  the   (Hisrosearches  are  described  in  Compte«JBcndu«   w^iitttlnSroStJr^iJJeSJTVo^ 

sound.    Further  experiments  led  to  the  conclu-    for  June  3.)  h*T»  mom  partkmlar  knowladM  aad  anitiiSiin  ol  tte 

pa«^l^l,^^^jS  '''"'''^'  *'^  ^^ ''''   ^"^  *  ^^<^^"«  '^^«°*^y  ^^^^^^^  ^  ^  «^^^«^  ^sSTtiSUrtsjrsr'jj^ 

Faraday  s  dia-magnetism.  in  Hagen,  M.  Springmann  tekes  up  the  history  Mid  y^  to  keep  a  datter  with  thto  Uttte  ^anonS 

In  the  chemical  works  of  Ludwigshaf en  (we  of  the  introduction  of  the  steam-engine  into  SSi'ShS^^SirSS!^^ 

learn  from  Ch,  Centralblatt)  explosions  have  Germany  (giving  the  results  of  his  own  in-  ^MotUaigm^S Mtmy.                                   ^^ 

often  happened  in  dissolving  large  quantities  '•luiries).    It  seems  the  credit  of  having  set  the                                 *♦• 

of  rinc  in  muriatic  acid  for  production  of  chlo-  fi^t    steam-engine    going   in    that    country  COICSB    TO    i   OBIONIB  -  XTBPISOX - 

ride  of  zinc,  and  this  without  the  air  of  the  belongs  to  the  mining  authorities  of  Manns-  DI AXLIN  G  —  TBATB   FOR   A   SIN.  OB^ 

workroom  coming  in  contact  with  fire.    They  *eldt ;    this  was  on    25th  August,  1785,    by  JJDOT-OIjASB  -  POl^BB  OF   AN  BT»* 

were  proved,  indeed,  to  be  spontaneous.    M.  mining-assessor  BQckling,  for  the  Friedrich-  PiEON  —  PSNUDOBCGPIO   VIBWB  Of 

Hofmann  explains  the  phenomenon  thus:— The  Wilhelm  mine  at  Hettetedt.    This  was  soon  LTTNAB  DBTAHi— AIDHATBD  BBBAD- 

hydrogen  gas  developed  raises  the  zinc,  made  followed  by  a  second  engine  in  Upper  Silesia  MEAN  TIMJD  OF  A  STAB'S  TBANBIT- 

very  porous  by  action  of  the  acid,  above  the  (on  April  1, 1788,  at  the  Friedrich  lead  mine,  MATHEMATICS  AND  OBSEBVATIOV. 

surface  of  the  liquid,  so  that  the  finely-divided  ?':j;;°^,::i*f>'.,^^^^^^  [1447^1-1  begrkt  to  say  that,   after  hunliig 

zinc,  in  contact  with  air  and  hydrogen,  causes,  Langenweddmgen,  and  the  Anhalt  mines.  The  thitmgh  a^niiderable  number  of  books,  Imn^ 

like  spongy  platinum,  the  infiammation  of  the  beginning   of    steam-engine    manufacture  in  ^^  definite  reply  to   the  question  with  which  Mr. 

gas  mixture.    A  similar  experience  was  had  in  Germany  may  be  dated  from  1819,  when  M.  Bomham  commenoei  letter  14416,  on  p.  813.   We 

the  chemical  works  of  Schering,  in  Berlin,  some  F.  Harkort  (who  also  produced  the  first  pud-  do  not  bomb^b  a  copy  of  "  Staiisasing  But  sod 

years  ago,  but  was  not  explained.    It  is  recom-  dling  works   in  Westphalia)   established  his  Present  .  in  the  Library  of  the  Bo^al  AstrononrieiU 

mended  to  efifect  the  dissolution  of  laree  quan-  engine    works    at    Freiheitweller,   employing  SooieW,  and  I  am  consequently  indebted  to  Mr. 

titie.  of  rinc  in  dUute  acids  in  ope|  ^ther  Engliah  workmen.  ^r^J^ZX^ro^T"^;^^!:^^^^ 

than  closed,  vessels,  so  as  to  weaken  the  force  The  bending  of  hard  wood,  especially  beech,  outset  would  probably  have  been  that  the  oompilsr 

of  any  such  explosions.  is  efitectcd  at  present  by  means  of  hot  water  or  of  *'  Stargaripg  "  had  merely  made  one  mora  blm> 

At  a  recent  meeting  of  the  French  Academy,  steam — ^a  process  somewhat  costly  as  regards  der ;  but,  as  I  see  from  the  advertisements  thtt  the 

M.  Cornu,  Professor  at  the  Polytechnic  School',  ^«el»  and  taking  a  long  time.    A  patent  has  book  was   got  iip  "with  the  assistance  of  G.M. 

was  elected  a  member  in  the  section  of  physics,  recently  been  taken  out  in  Germany  by  MM.  Seabroke.    *-«A.S..     and    as    ,M'-    Sjwotos 

in  room  of  the  late  M.  Becquerel.    The  other  Bahse  and  Haendelfor  making  sieve-hoops  and  JI^S^^Sgrinl^Ban'it'Sn^ 

candidates  were  MM.  Mas^,  Le  Eoux,  and  like  objects  by  a  dry  process,  more  cheaply  and  ^  ^Tew  e5l.r?oS*^^^ 

Qnet.  m  shorter  time,  from  cut  wood.    Two  rollers  ^5^^.    q^^^^  I  ^ome  across  any  other  raferesee 

at        ^    '  i,       i'               1.    nr   jfTT  are  used,  one  above  the  other,  and  having  lees  tAit  iwiUlatMr  Bnrnhamknow 

vilTe  S  ^  J^&KJ^J  anL^T?^;  ^<^locity,'so  that  it  acte  by  holding  back,  Wle  *".^r  C  Stndin^"(qi?^^^            p.  825)  mi»k 

Hi!'*^  r^         X^  ilfondes  (June),  on  the  ^^^  i^^^r  extends  the  wood  fibres.    When  the  determine  accurately  the  Solkr  focus  of  his  objeeU 

vagabond  and  mendicant  youth  of  Pans,  we  ^^^^^  ^^^^    tent,  leaves  the   roUers,    it   is  glass,  and  tell  theopticUnof  whom  heoidenUi 

l^thatm  1875  there  were  estimated  to  be  faatened  in  the  mouth  of  the  sieve.   The  upper  eyepiece  what  this  /ocus  is  ;   intimating  that  he- 

nearly   20,000  children   m    Pans    (mduding  roUer  is  fluted,  the  under  one  smooth.    If  two  reqmres  an  eyepicM  to  msgntfy  200  tim«.^  m 

Samt  Denis  and  ^.^ox)   between  6  and  14  ^^^^^  ^^^^  ^^^^  ^^  ^           ^^^^         ^^  ejetube  only  need  be  sent  for  the  purpose  of  hsTiiip 

years  of  age,  who  did  not  attend  school,  nor  -.-^-.--a  —/vnW  y^  TiA/»ooo<Lnw  *he  eyepiece  fitted. 

receive  any  instruction  at  home.    The  number  P™*"^^  '^^'"^  ^  necessary.  j^^  ^^  absence  of  a  table  of  log.  tans.,  I  eao  giie 

of  children  under  16  arrested  last  year  for  The  fermentation  of  dextrine  has  lately  been  "  Argent  Sable "  (query  83112,  p.  325)  no  fomsl* 

vagabondage,  mendicity,   theft,  and   various  studied  by  M.  Barfold.    He  finds  that  a  solu-  forobUining  the  Utitudeof  theplsoe  for  whieh  a 

other  offences,  was  1,716  (and  it  has  been  much  tion  of  pure  dextrine  may  enter  into  alcoholic  S^iJ"^  ~"'^„'2^  Lf  ^Inn'^Jlit^^ 

the  same  in  each  of  theSast  four  years).    Of  ^-^-^Tt^r^t^s^o^^  lhe'S.Ul2iori."arytt^ 

this,  number  only  419  were  ultimately  put  alone.    The  process  is  slow— much  slower  than  y^       ^  y^^  exemplified  by  working  out  his  o«a 

under  correction;   a  large  indulgence  bemg  with  sugar,    it  is  also  slower  at  a  low  than  at  particular  problem.    He  tells  us,  then,  that  2 honn 

shown  towards  many  of  the  others.    It  appears  a  high  temperature,  but  may  continue  lonp.  — t\e.,   30%   are  represented  on   his  dial   by  25% 

that  the  children  arrested,  and  then  setatliberty  The  gas  liberated  is  almost  exclusively  carbonic  so  that  from  log.  tan.  25**  9  668672 

without  any  punishment,  form  a  large  element  acid.    It  cannot  be  proved  that  in  the  mixture  we  subtract  log.  tan.  30°  9761439 

of  the  army  of  young  vagabonds,  and  many  Jn  fermentation  the  dextrine  is  transformed 


^„ jlight  error  in  your  correspondent*. 

was  15,510.    There  is  one  illegitimate  birth  to  in  a  report  on  the  last  eruption  of  the  giant  measures  of  the  various  hour  angles,  Inasmuch  as  tha 

every  2*78  legitimate  births  in  Paris  !    Among  yolcano  Cotopaxi,  on  June  26,  1877,  M.  Wolf  results  from  them  are  by  no  means  ooneordanta 

the  principal  causes  of  youthful  vagabondage,  states  that  the  masses  of  water  and  mud  which  '^^^^  ■••    How,  by  the  way,  I  should  like  to  ssk 

M.  d'Haussonville  reckons  instinct,  bad  treat-  then  devastated  the  neighbourhood  did  not  "Argent  Sable,"  does  he  know  what  the  thickness  of 

ment   at  home,  miserable   condition  of   the  come  out  of  the  volcano  (as  has  been  hitherto  ™missinggnomon  was?  bemuse  I  have  seen  them- 

E^^'He^Wef  sS'^^^^^^  .rr^^'  '"'  "r  P"!"??  ""'  "^t^^  "'  -^^^  :id\n\ep^aVonXl^^^^ 

okT?'*!,    1  f  ^      ?^       inat^ctive  parUculars  the  huge  masses  of  snow  that  lay  on  the  moun-  oonstiwcUd  for  such  a  gnomon,  to  an  apprwiabla 

about  the  lodging-houses  of  Paris.  tain.    The  summits  of  the  mountain  nresented  extent,  might  sensibly  a£feot  the  accuracy  of  lit 

In  ordinary  colour  printing,  it  is  known,  as  numerous  fumaroles  (at  150^)  of  hy^hloric  indications, 

many  plates  or  stones  have  to  be  used  M  there  acid  gas.    This  appears  to  confirm  Deville's  ,.I?;7«««.    ^'^,^^^'^'^^Y^'^^S^ 

are  varieties  of  colour.    M.  Greth,  of  Zurich,  observations  on  Vesuvius  and  Bunsen's  theory.  fi^JLS^*";^  ^ui-MElnl  4^«n?    wJ"^ 

has  (according  to  the  ^yMi  Oen.  Bl.)  recently  ^^^^^  represents  that  a  volcano  gives  out  diffe-  f^^?*^"   ^«J  p^»^*^I    rAa^l»%  ^  ^ 

invented  a  process  in  which  all  the  colours  Je  f^^t  gases  according  to  the  state  of  activity  '^^^  KasiT^f  Sti,  and?clSio^^ 

printed  at  once  with  one  stone.    The  colours  jn   which  it  is.    Chlonne  indicates  the  most  ^Pthescare  very  severe  tests  for  an  obje^ve  of  the 

used  are  fusible  in  heat.    The  most  prominent  intense  stage  of  the  outbr^k,  while  sulphurous  ^^  of  "  Texan>." 

colour  is  first  poured  on  a  perfectly  even  marble  graffs  inojcate  a  weakened  state,  and  carbonic  in  reply  to  "  Evepiece  "  (query  33139,  p.  327),  the 
plate,  and  the  parts  not  to  be  covered  with  ^^^  ^^**  dying  out  of  the  volcanic  action.  one  accurate  method  of  obtaining  the  power  of  aa 
this  colour  are  cut  out  with  a  vertically  held  It  is  a  known  fact  that  the  absorption  bands  ^J^f^^  ^'^^^  any  objcct-gUss  has  been  given  over 
knife  down  to.  the  surface  of  the  stone.  A  of  a  substence,  when  it  is  dissolved  in  diiferent  LlSISlyTe^as'n&n^^^ 
second  colour  is  now  poured  in,  and  the  parts  solvents,  have  not  always  the  same  position,  ©f  light  (which  is  an  image  of  the  object-glass)  sett 
not  to  be  covered  with  it  are  cut  out,  and  so  Kundt  said  the  law  was  that  the  bands  lie  upon  the  evelens,  when  the  eje  is  removed  aboat  a 
on,  till  the  colours  required  are  complete.  The  further  towards  the  red  the  stronger  the  re-  foot  from  it,  aad  dividing  the  diameter  ci  the  objeo- 
thickness  of  the  colouring  mass  is  determined  fractive  power  of  the  sol  vent;  and  this  certainly  tive  by  such  measure.  ^  For  details,  "Eyepieee" 
by  the  number  of  impressions  (1  ctm.  for  applies  m  many  cases.  M.  Yogel  has  lately,  ™^t  eoniult  your  back  indices.  The  fignrsa  whkh 
1,000),  and  after  each  impression  the  plate  is  however,  brought  forward  cases,  in  which  the  pn««le  your  correswjndent  simply  mean  that  a  first- 
raised  about  y^  mm.    The  paper  is  moistened  variation  of  the  solvent  sends  the  bands  neither  I***  obieet-gliss  will  bear  a  pow^(on  a  ■tarjoflOO 

•-»    •           --"^       ,.,.*'*'.  ,     ..         -           -.^  .:^i«4.    v.r.4^  *k»  .1.^1^  f<w  each  inch  of  its  diameter.  .Tkn,  an  ««*«*«• 

le  violet,  but  the  whole  ^,  2|  {i.e.,  275)  inches  may  b^'ved  on  a  i 


with  turpentine,  and  the  impressions  may  be  towards  the  red  nor  the  violet,  but  the  whole  1794??  "9.7^"^™"!^^ 

made  with  nearly  the  same  rapidity  as  impres-  character  of  the  spectrum  is  quite  altered,  and  ^^  »^i,%'er  of  275?              b^  w«l  on  a  line  «.« 

sions  with  one  colour  only.    The  number  of  this  without  any  chemical  action  of  the  solvent      in   oonneotton  with  letters}  14890  (p.  290)  and 

colours  has  a  quite  insignificant  infif  ^^  the  dissolved  substance.                                   14459  (p.  343)  it  may  be  worth /whae  t»  ivmaik  Hat 
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oopio  linr  ol  Ibe  Haon  may  unrlr  kIviji 
«d  bj  xunog  m  tolenblj  higb  power  with  a 
i«Bcstor,  aoeli  u  ii  ecaplojed  tor  lolkr 

t  mj  inabililf  la  anawer  Iha  qmatlions  put 
hbert"  in  IrtMr  14471  |p.  345)  oitegoncaUj'. 
»lw»js  itaT  with  one  friend  when  i  cit.t 
uid  it  ii  at  nia  bonai  tbat  I  eftt  the  b.Tati;il 
can  only  prMnme  tLit  it  i>  inTarimljiy  cb- 
—  .1. la  depot.    I  hsTB  norm  ■     '-  ' 


anVSPOTB.  jSirJoh&HenehalnotidthBBmalleompuuoDnp.A 

llMTSl— T  AVmMllplfuidtci  in  thatjonbiTD  j {No- 19),  makiBjitba  double atar.H  1945,  aDdo«lIal 

otbtr  tomapacdsnti  intenattd  in  aoiiapoti-    But  i  <  it  at  ths  17tb  maRiutnde.    MaDj  of  tbe  atan  ibowB 

think  I  ban  tam  more  toctDoata  in  rmntr  tbaiti  i  ia  tha  diagram  ara  moob  faiotar  than  this.    Soma 

ibrj  ban.    Kj  tsleioopa  is  aboat  a  power  of    ot  tha  neamt  wara  maaiared  io  anitle  and  diitanca, 


.  353)  haa^  oHVia  is  tba'fac 
he  aimple  oiicamaiauea  tbat  tbe 
■nifiw  ita  inUtTBl  from  Iho  FinI 
idtrtal  bourr,  minulea,  and  MOC 

can  be  ubi d  for  the  pntpoae  for 


■mplof  it 


Fore: 


now  tbe  Oremwicb  Mtan  Tirtp  ol 
at  ATctDmi,  on  the  niiiht  ot  Janv'.lLi't 
nay  oblaio  thin  in  two  dUIerent  ways.  Th( 
mott  aimple  ia  thia  :— 


nl  of  lidgnal  time  after  mean  naon,  sL  I 
'ctnmi  Bontbi.  Then,  turning  thU  into  i 
oe  by  the  aid  of  ths  Uble  on  pp.  4S-1  and 
I  Nautical  Almanac,  thaa  : — 

8h.  -  7  58  41  3S:V.  I 
11m.  -  10  58-lliT;'  I 
5e<.  -  b^KlTI  I 

0-88i,  -     ft7;i! 

that  Arctunia  will  Sontb  at  8  10  S(i '.i.Siit  ] 
Ifow  let  na  take  Hr.  Sqaira'a  method,  'i'lie 
Areturnion  Jane2lBti«,  aa  I  hare  ebiiI,  I 
.  S-eSii.,  which,  aa  betoie,  «•  mut 

h.   m.  a. 
I4b.  -  13  57  4S-38e3 

10m.  =  9  58  3617 

8a.  ■•  T9T83 

0-68B.  =  -6781 


14    7  49  4042 
■n  Time  of  Tranait  of  the  Fint  Foint  of 
noe  20  ia  ISh.  2m.  46«8i.  (i.*.. 

6  2  4ti"  se 
•niDg  of  the  31*t).  It,  there- 


a Vr Mr flnt method,  8  10  36-iS 

i  ■  time  has  elapaed  ainea  I  aaiwercd  thn 
of  qnerr  33197  (p-  352)  in  theea  columni 
•t  reallr  refer  "  W.  S."  to  lome  of  your 
icee-  With  referCDCe  to  hia  oonc  uliri; 
[  need  only  aay  that  the  Naittical  Aim,:  „.„• 
tbe  beat  ana  to  oooatitt  for  tlia  piirpoac 
werratioQ,  either  ganeral  or  particular. 
'(  Almanat  la  a  TOry  excellent  one,  and  is 
ialt  the  price  of  the  national  epbemerii,  ' 
any  pnrpHca  the  tatter  is  almoat  indis- 

iwoftheSoyalAatronomlaalBofiioty, 

BXJIBOOPIO  AFUBTDBSB. 

— Tbx  foUowiDgabonld  have  appeared 

itter  :— To  find  the  power  to  the  •'--' 

i  ■  teleecope,  aqnace  '■■ "  " 

prodnet  by  the  igw 

ioftheO.-G. 


iDchaa  (and  mr.. 

S)lii,  o.-o. 


VBBN'CB  OF  BOUSD  IN  TBAJN3. 
I  Ur.  Allen  and  Mr.  Clementa. 
—Had    the     experiment    propoecil     by 
Ufred  "  (page  147)  been  of  a  dangeroiT- 
I  would  haie  commented  upon  it  Dion- 
but  it  beiag  merely  an  ordinary  eifMrii'i  nr 
nlphur  io  oiygan  ^Mt),  abrnmly  miin 
alt  instified  in  nsiog  a  little  mild   i 
I  accept  Mr.  A1lea'BcarrectioD(pagt 
BO    aa   it    liTeg   me   an   opportnnii 
[  bftck  our  chemicil  contribalor,  an 
I  wiU  try  to  treat  preposteron*  replie.^ 
ity    and    aolemnitr.     Aa    I  hare    i: 
:e«aa  to  FranklBod'a  recent  work  I 
ring  to  Hr.  ClementB'  letter  (page  31 
tten  noticed,  while  being  passed  by  a 
eptibledi 


40,  hariiiB  aix  leoeaa,  nearly  3ft.  long  whea  draw 


oat.  I  pnt  imal)  pi«««a  o(  eolonred  glaai  (red  and 
green)  before  the  eye-glaie  when  I  look  at  the  aau— 
two  0r  three  pieoea,  according  to  the  brightneaa  ol 
the  BUD.  I  Band  yon  tketohei  ot  my  poor  original!, 
aa  I  call  them .  for  my  teleaoope  ii  not  of  great  power. 
Fig.  1,  May  27,  morning ;  2,  Uay  28,  anning ;  9, 
May  29,  ereniag  i  4,  May  30,  m^ddayj  5,  May  31, 
momiDg  ;  6,  June  1,  morning  i  7,  June  2,  moraiag; 
6,  JbdoS,  morniDg.  Jamea  Qurraul. 


id  the  plaoaa  of  othtra  fiitd  by  poaitiou  anglea  from' 
two  painta  ot  reterenoe.  Tbe  remaining  bbi^  Btan 
were  carefully  marked  in  with  relation  to  theie  and 
I  the  large  stara.  Of  eonree  there  are  many  ttara  juit 
I  oatBide  of  theaalimita,  and  I  am  by  no  meani  certain 
none  baye  been  omitted  near  the  large  atari,  ■■  the 
night  wBB  far  from  good.  Certainly  there  it  not  ft- 
aingle  Btar  abown  that  ia  at  all  difEenlt  with  tbe 
'apu^ure  naed.  1  haTe  cot  attempted  to  indioate  the 
'  rrUtire  brightneei  ot  tbe  fainter  eamposenta  by  the- 
riiea  ot  tbe  diaea  repreaentiug  them.  The  atar- 
|b«tweenAand  B,  and  the  itill  fainter  one,  a/A 
'  (Nob.  21  and  22),  are  fair  aamplea  of  thetmallilan. 
.  Ths  large  stan,  oomparing  StraTa'a  meaanraa  with 
I  late  obserrationa,  appear  to  be  relatirely  fixed,  and 
there  ia  probably  no  change  in  Heiacb^'a  oompaoion  r 
hat  he  largely  nnder-aati  mated  the  distance.  Ha 
faond  P  -  332  8°,  and  D  -  20"±.  My  meaitwe» 
gire  321-7°  and  3e'82'. 
Chicago,  Hay  28.  B.  W.  Bnmliain. 


OAB  ■NQINB8. 
(Coneludtd  from  paga  S47.1 
L144Sl.]-No.  2S34  (1877),  Jamei  Bohaon,  of 
^Tortb  Shisldi,  NarthnmWland,  "  Imptersment*  hi 
Eoginea  Opsrated  by  tbe  Conboatioa  of  Oaa  or 
Vapour." — The  Srat  arrangement,  according  to  thia 
inTention,  Gonaiats  in  em^oying  a  juaton  and  rod, 
working  in  a  cjlindar  eloaad  at  both  enda.  I  uta  th» 
inatroke  of  the  piaton  to  draw  in  at  one  aide  of  it  • 
charge  of  gaa  and  air.  On  (he  ratnm  atroke  thb 
charge  is  toroad  through  pawagee  into  a  eomboaUoD 
reienoir,  and  there  retained  uitil  the  plabm  i«tiuni» 
to  the  back  end  of  the  oyHsder.  The  reservoir  to 
then  made  (o  eommnnicate  with  tb  back  or  oppoaito 
lida  of  the  piaton  t  the  gaaaa  in  tb»  RMryofr  ar* 
than  exploded  by  a  flame,  their  eipanafam  driTM  tb» 
piston  forward,  which,  In  its  rod  and  oonnNtiBf  rod 
Lo  the  crank,  turns  ths  sWt  and  fly-whaeL  Oa  thft 
return  of  the  piston,  the  prodnota  M  oombutiaB  ara 
•Jlowed  to  aeoaps.  Two  resarroir*  e«a  be  aiad, 
saeb  oommnnieatingwUh  aaeh  altaraata  stroke  M 
ibe  pifllon.  Another  arrangement  coneiata  in  draw- 
ing into  a  pnmp,  worked  by  the  engine,  a  mixtu* 
of  gaa  and  air;  than,  hj  the  retnm  atroke  of  ita 
piston,  forein^  the  mixture  into  a  reeerr^,  whieb 
ia  in  oommDnumtion  with  a  cylinder,  in  which  works 
s  piston  with  a  raek  gearing  into  a  toothad  piniolt 
ranoing  free  On  the  Sy-whed  shaft,  whan  the  piston 
ikioeudB,  bnl  grips  and  turns  the  shafts  whoi  tha- 

Siiton  deeoaoda.  On  sack  aide  of  the  eylinder  i> 
icd  anotber  cylinder,  with  a  piaton  and  rod  work- 
icg  therein ;  the  tops  of  the  rods  are  attached  to  k 
ii'DU-hsad  fixed  to  the  rack.  When  an  explosioD 
lakes  plaas  in  the  reaarroir  from  the  gaaes  beinr 
lighted,  the  expansion  thereby  oanseddnree  tbanHik 
piaton,  orosa-bead,  and  aide  raonnm  piateni  rapidly  t» 
ibe  tops  of  their  cyjlinden ;    the  preaaura   of   th* 


O*  OT01II. 
[IMSO.I-Thb 
tara  near  C  Cygni 
tfractor  of  the  Dea> 


r  percaptib 

ddle  of  tb 


if  tbe  train,  tbe  sound 

Awards  the  enda,  and  teutur 
hamomenon  ia  dae  to  interference 
the  train.    There  will  be  many  i 
Bokinic  about  in  all  directiona,  ac 
sferenoe  may  occur,  wheresa    the  ni 
jj  the  engine  and  lant  carriage  will  nut  bs 

0  interftrtnce,  and  their  intenaity  will  not 
impaired.    I  would  be  glad  to  have  tbe 

1  gar  MOMtical   corrsEpondenta   on  thia 

Wm.  Jotm  Qrey. 
km,  Owsfar-le-atreet,  Durham.    - 


again  to  the  bottom,  at  the  ai 

laming  the  shaft  and  fly-wbsel;  thna  tbe  loern  of 

the  explotion  ia  sbaorbed  in  the  np-stroke  M  tfa* 

vacnnm  pistoaa,  and  gireu  back  in  the  deacent  of  tho 

-    , -—  —  v~;;  fame.    Instead  et  Taonom  eyiindera,  indiarubbar, 

ObMrratorr,  mb  be  of  |  ^rtallio,  or  otbar  springe  may  be  attached  to  tb> 

^t  l,jtt  ,B,,,  (or  .  ^t  (o,  u,,  parpoaaa  abore  deeeribed.    In  another 

'"      trrangement  the  pnmp  piston  baa  a   rod  passing 

ibroagh  a  paekiog-boi  on  the  eorer.    Tbe  bottom 

if  thia  panp  is  oonatantly  ii 

■      "  liloto  o"    ■' 


the   boih 


charge  ia  fired  when  its  piston  i 

Fipanaion  drirea  the  rack  pi>b» , 

lieioribed  arrangement.     This    patentee   has  baaa 


liatott  up  aa  in  the  lait 


...  .  -_  .  bis  first  arrangement  by  W.  B.  Lake, 
^a.  432  (1872),  and  by  O.  Haseltine,  No.  2S0B 
(1874),  both  inyentiouB  being  commniueationi  from 
<i.  B.  Brayton,  Boston,  VS. ;  and  in  hia  second 
iirrangement  by  C.  T.  E.  Laaoelln,  No.  1961  (1876). 
No.  2749  (1B77),  Lonia  Simon,  "  Improremsnta 
'3anneDted  with  Atmoipherio  Gas  Engines.  "—In 
iniention  air  ii  oompressad  by  a  pump  and 
' '■=-'■  ■''  '-  -ritbdimwn 


a  reserroir,  from  which  t 


lUid  utiiised  in  fixed    . 
under  control  ot  ths  moriag 
SEgine  U  Srat  started.      ' 


lection  with  tiw 

inlet  TSlTe  chamber,  whioh  is  of  a  giren  dini«i^on, 
ia  another  valre  I7  wliioh  coal  gaa  nndar  the  ordi- 
nary town  preasure  is  caused  to  enter  the  chamber 
i>t  the  air-pnmp,  that  the  two  agents  uMj  baeone 
iboTougbly  mixed,  and  in  eertMn  proportiona,  for 
.>btainuig  the  beat  remit*  from  explosion  and  ooq- 
>equent  axpanaion  within  a  cylinder  la  which  a 
liislon  ia  fitted,  aa  in  ordinary  gas  engines.  A 
-eparate  compreasion  pnmp  for  gas  may  also  ba 
applied,  so  that  the  gaa  and  air  may  t>e  oompraasad 
pepnralely,  and  allowed  to  mix  nnder  preeinre  at 
nny  aaaTanint  time  before  entering  the  explo- 
.i^ion  chamber.  The  ooal  gaa~or  it  may  be  other 
i.as,  Boch  aa  that  known  as  bansolioe  gas—  can  be 
injected  into  the  air-reiael  or  nsarrnir  at  the  ati^ 
ramp  at  the  same  lima  as  tho  aii,(n  i^Njcno^An 
uiLhit.so  tlikbt!hb^n«— %.«.,'Cdiii  «io  kA.v»^"»*'^ 
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OdI  J  became  tharoniiblr  mixed,  bnt  pnt  under  pre*- 
Min.  Tbo  lir  gas  thna  comiinaKd  u  eonTejad  to 
the  wDtkinff  ejlindcr  of  ■□  ecftiiie  b^  pipMi  s  dii- 
tioct  pipe  Ukiu);  eitber  otdinerj  com  gu  or  benio- 
Una  gBB  into  tbe  cjliadsr  after  mcb  obugg  haa 
iploded)  by  the  remuna  or  refme  of  vbichj  Btmo- 
r  being  (Emitted  by  a  lepBTats  pipe  to 
Huauiii  igia  flimp,  ■  ligbt  ii  prodnmd  for  ejpIodiDg  ' 
tbe  fretb  main  cburge,  obicb  is  direotlj  after  tba 
eihanit  ulmitted  to  the  cylinder.  By  thu  mrani 
tbe  eiplocion  of  one  obarge  takta  place  by  a  light  I 
left  burDirijCattt-rtbopieTioui,  and  loan  altamately. 
Id  lieu  of  the  coal  or  benzoline  gms  bping  of  the 
ordinary  kind  it  may  be  bad  by  a  uii>tinet  pipetrom 

■tint  ligbt  can  be  maintained.  I  purpose  luin^  a 
oarefuilj .balanced  gy-whrel  with  thia  claiiof  engine,  I 
to  iunre  the  return  of  tbepitton  by  ita  momentnm,  ' 
aaidtbnreby  exbauit  the  eiplmions  aliray*  bapnen-  | 
uc  wbilF  tbe  crank  u  efFecting  the  fonrard  or  ; 
«u«u<l  tbrast,  and  tbe  eihauet  of  each  expended  ' 
ourga  OD  the  rvtarn.  One  of  the  great  objeotionH 
to  f»»  eogioes  as  hitherto  made,  and  ■  eanse  of 
their  great  relatire  c»Bt,  bull  been  tbe  great  dimen- 
■ioDa  pteeisarf  to  obtain  adequate  power.  By , 
•dmitting  tbe  air  and  eas  ander  a  pressure  raryiug,  ! 
■ay,  from  20Ib.  to  BOlb.,  I  obtain  sufficient  power  . 
from  eiplosioui  in  a  imall  cylinder,  nod  the  other  , 
parla  ot  the  eagine  are  imall  in  proportion.  | 

No.  30^1  (1877),  E.  C.  Milli  and  H.  Haley. 
"  Impronmcntn  in  MotiTe-power  Engiaee  Worked 
by  the  Eiploeion  of  »aa."  Onr  invention  relates 
eepecially  M  impniTemente  npoa  that  amntrement 
of  gu  engine  patented  by  us  Jan.  S3, 1875.  No-  285,  i 
but  applicable  ab^o  to  eopiQes  of  other  construcbioa 
a>  «ill  be  pointed  out.  One  labject  of  onr  present 
inTiBtion  is  to  obtain  a  greater  amount  ot  power 
with  a  giTen»ia  of  cylinder,  and  this  weaocomplinh 
by  the  employm'-nt  of  arrangements  which  enable 
us  to  work  each  nisBle  stroke  with  explosive  force 
oa  one  eids  ot  the  piston  and  a  partiaJ  Twmnm  on 
tbe  olber.  Another  part  of  our  inysntion  relates  to 
a  method  of  go*emtng  gae  enginoi  sueh  a*  those 
BOW  deaaribed,  the  object  in  this  ease  being  to  make 
th«  namber  ot  eiplosionn  in  a  Kivea  time  propor- 
tionAtB  to  tbe  work  required  of  the  engine.  In 
-carrying  oat  oar  invention  wo  use  a  cylinder,  pisfam, 
and  srank,  but  no  fly-wbeel,  as  ordinarily  applied,  for 
tbe  rsBson  which  will  htreafler  appeiiT.  The 
cyKnder  is  provided  with  valves  at  each  end  which, 
when  tbe  pifton  has  moved  a  certain  distance,  and 
Then  an  expZosive  charge  has  be^n  drawn  in  rcroive 
a  sodden  motion  for  cutting  off  the  supply,  and  at 
tbe  same  time  injcoting  the  igniting  flame  alter- 
oatsly  at  each  end  of  the  cylinder.  Theee  motions 
we  propose  to  effect  by  a  cam  acting  upon  initahle  ' 
nria  and  spring  connections.  Tbe  explosion  having  ' 
taken  place  the  piaton  is  dmen  forward  b^  the 
expanded  gaiiatothe  culof  thu  cylinder.  Imme- 
diately the  crank  has  turned  the  centre  the  piston 
begins  to  more  back  by  atmospheric  pressure  only, 
there  being  a  partial  vacuum  on  tbe  other  side 
tbtttot  due  to  the  attenuated  gapps  which  have 
espCFuded  tlieir  elastic  force,  and  this  motion  con- 
tinues aniil  the  eiplation  takes  place  as  above 
described,  but  now  at  tbs  other  end  of  the  cylinder 
aod  then  Ibere  are  two  forces  employed,  one  aris- 
ing from  the  expansion  of  Ihe  heated  ga^es,  and 
the  Other  r<ne  to  the  partial  vacnum  on  the  otfaoi 
side  otths  piston,  and  in  this  manner  the  engine  oon- 
tiunes  to  work.  There  is  an  exhaust  valve  at  meb 
end  of  the  cylinder  which,  by  a  slight  motion  im- 
parted from  the  crank  shaft,  allows  the  residues  of 
tba  exploded  gases  to  escape,  but  which  prevente 
the  atmosphere  from  entering.  According  to  the 
■econd  part  of  onr  invoetion  we  cause  the  mutiou 
of  the  piston  and  connected  parts  to  be  controlled 
atcertain  times  by  an  effort  required  to  drive  iratcr 
or  other  fluid  through  an  orifice  which  may  be  oon- 
traotad  in  area.  In  practice  we  propose  to  place  a 
cam  or  other  sueh  apparatus  on  the  crank  shaft 
wbieh,  when  the  piston  is  starting  from  the  cylinder 
«nd,  pushes  a  roller  wbicb  can  only  yield  aecording 
to  tlie  flow  of  a  liquid  from  a  small  cylinder  pro- 
vided with  a  piston,  and  thtrefore  by  adjasting  the 
A^rtare  ot  egress  the  speed  of  the  main  piiton 
during  a  part  uf  its  stroke  can  be  governed.  When 
the  explosion  takrs  place,  tbe  aforesaid  roller  hsving 
reached  tbe  end  of  the  path  on  tha  cam,  tbe  piston  ii 
free  to  move  rapidly  by  the  force  ot  the  explosion  ot 
MM  aide  thereof,  aiidtbe  pressnre  of  a  partial  vacunm 
on  the  other,  and  tbe  alMve  operalion  lakee  place  at 
aadi  end  of  tbe  cylindtr.  Tbe  rrgntalion  of  th« 
orifice  tony  be  effected  by  an  ordinan  goremor  or 
other  (nch  appaiBtns  in  the  case  of  the  arrange- 
ment patt-nted  by  us  as  aforesaid  1^  the  pnssore 
eiistii^  in  tbe  air  resemrir,  or  by  nannal  arrange- 


from  the  main  sbaft,  and  which  aotnatos  an 
arrangement  of  star  wheel  aod  screw  by  which  the 
doment  of  release  from  the  control  of  the  afore- 
i^iid  hydraulic  cylinder  and  the  simultancons  moment 
of  explosion  are  made  earlier  or  later.  The  star 
ubeel  and  screw  operate  so  as  to  allow  the  relative 
positions  of  the  crank  and  tbe  governing  and  valve 
ram*.  Another  part  ot  our  patent  relates  to  an 
Inprovement  upon  a  patent  granted  to  C.  T.  B. 
Lascellea,  No.  1961  {lS7ii),  and  oonaists  in  a  method 
nf  what  m^  be  called  an  elaitle  aonnection.  A 
ily-wherl  ia  numatrd  en  a  crank  shaft,  or  upon  a 
HKOndary  tbaft.  and  attacbnd  to  the  said  flr>wheel 
ii  a  chamber  with  a  fixed  ahutraent  or  division,  and  | 
ii  the  said  ehamber  is  a  vaue  carried  by  the  crank 
rhaft,  whiob  aa  it  revolves  carries  roand  this  vane, 
and  compreaset  tba  air  enclosed  between  it  and  the 
Ijrgt- mentioned  abutment,  by  which  agency,  tiiere- 
fire,  the  ]att*r  is  drireo,  and  the  required  elasticity 
(jhtainnl.  We  propofo  to  eoipliij  an  arrangement, 
I  he  object  of  which  is  to  receive  the  force  of  the 
r-iplo^ion  at  its  most  adrantngeoDB  point,  aod  to 
icdelirar  tha  sbnnid-np  power  at  the  end  ot  each 
nigioB  >troke.  For  this  purpnm  we  employ  a  spring, 
i,T:a  end  of  which  is  attached  to  a  wheel,  and  the 
iithsr  end  to  tha  frame,  by  mesni  ot  an  oscillatTng 
{«se.  The  s«d  wheel  gears  into  another  ot  taiceits 
diameter  Gied  upon  tbe  crank  shaft  ot  the  engine. 
Tbo  patentees  ot  this  invention  in  thar  first  part 
Eieem  to  fonet  that  in  ever;  donbla-octinK  gas- 
purine,  or  where  tbe  gaseous  charge  is  eiplodiNl  on 
laeh  side  the  piscoc  altrrnntt'ly,  both  tbe  direct 
uotiog  explosivsforce  is  utilised,  and  also  the  vaouam  i 
[irodueed  by  it,  the  amount  and  duration  of  rather 
leing  determined  by  the  time  ot  tbe  exploaioD  and  . 
ikaast,  tbe  length  ot  tbe  pinion  sfaroke  being  an 
mportsnt  element  in  tbe  ealoulaticn  ;  and  it  is  hard 
10  sea  how  the  action  of  the  gaeeoni  mixtnm  em- 
I>loyed  by  the  patentees  differs  in  their  anoratos 
irom  similar  action  in  the  ordinary  doable-aelion 
nrrangement  of  Hngon  and  Lenoir.  Tha  aaeond 
iiart  of  the  invention  is  a  direct  copy  of  the  govern- 
ing apparatii-  patented  and  described  by  K.  Wirth, 
No.  1520  (1876). 

No.  8193  (I87T),  O.  A.  Wilson,  G.  Dunean,  and 
yf.  A.  Wilson,  angineem,  all  of  Liverpool,  "Im- 
lirovsmenta  in  Gas  Hotnm.'' — Tbia  provisional 
-peeifleaticn  prcpo'M,  "  First,  to  insure  a  thorongh 
iniitara  of  the  inflammabl-^  gas  to  be  exploded  in  the 
nylinder,  we  io  arrange  the  engine  that  one  stroke 
cj  the  piston  shall  canaa  propulsioa  of  vessels  by  re- 
bction, enabling  the  snpprossion  of  the  engiua's  paddle 
irhaels  aa  at  present  employed.  Secondly,  for 
operating  direct  acting  lift  and  force  pumpn  for  drain- 


acnnm  Bud  compression.  Thirdly,' tbe  roplace- 
of  onliniry   stean-engiDea    by   the.*e   same 

atus  working  hidrsulically,  aad  permitting  the 

mission  ot  power  in  all  directions  and  to  all 

[li'tances.  Tbe  jet  was  the  only  means  at  out 
.lij<posal  for  utilising  directly  the  expnRsion  ol 
taponr.  With  tbia  incomplete  means  only  the  via 
riVB  or  live  force  ot  steam  vras  utiliied,  and  nc 
•dvantago  was  derived  from  its  weight,  its  pressure, 
<>r  its  expansive  power.  In  the  arrangemenla  whiob 
form  the  object  of  this  inveution  the  steam  jet  is 
slpo  utilised,  but  this  acts  iu  a  stagnant  condition 
apon  the  water  which  plays  tbe  part  of  piston.  The 
iteam  employed  is  by  preferencu  superheated  steam, 
u  experience  has  demonstrated  that  in  presenoa  of 
1  cold  liquid  this  superheated  steam  only  gradually 
loses  its  boat.  Condin-ation  is  slower  still  if  the 
walls  are  non-condnetors.  In  short,  1  will  say  that 
practically  etcam,  when  separated  from  water  by  an 
isolating  bed,  no  longer  conJon^es."  This  is  pitiable 
u  the  wildcit  rariniis  of  iunanity,  and  can  ocly  be 
fxplained  hj  Yonng's  assertiou,  that  homan  natnre 
OSS  made  Gnt,  thni  Franeh. 


I  propose  to  place  before  your  readers  a  few  idssa 
bearing  upon  a  modifieation  ot  the  fint  of  thasa 
theories.  Let  as,  however,  fint  glanee  *t  what  I 
conceive  to  be  a  popular  error.  It  ia  too  nadily 
taken  for  granted  that  the  most  natnral  uoda  (( 
com  mnnioati  on  between  human  bnngs  ia  byiaeaBigi 
the  voice.  Now  I  contend  that  thU  is  not  the  case, 
bnt  that  the  most  natural  way  of  represeoting  what 
we  wiih  to  convey  to  onr  fellows  is  by  means  rf 
gesture,  and  I  believe  that  this  method  prMaM 
speech.  So  inbred  is  it  in  tbe  human  race,  that 
long  before  a  child  can  express  itself  by  means  ot 
articulate  words,  it  can  make  known  its  wanta  by 
signs.  If  tbe  little  one  ie  hungry  ib  will  go  to  its 
mother,  and  opening  wide  ita  mouth,  show  that  it 
is  empty  ;  if  it  desires  to  go  for  a  wsjk,  it  will  pnt 
its  hand  on  its  bead  to  denote  that  it  wants  its  net, 
nnd  in  a  hundred  ways  by  these  mute  gestures  of  its 
^WD  demising  it  ettsbliahes  a  pertect  onderstonding 
iwtweeo  itself  and  it.i  mother  or  Dane.  And  note 
that  thtae  motioag  are  not  learned  by  tbe  child  i> 
>he  some  manner  as  it  learns  to  utter  ita  fint  in- 
LLrticulate  attempts  at  talking,  for  in  the  latter  cue't 
is  simply  trying  loimitate  what  it  bears  all  those  arsiad 
it  doing  ;  bnt  in  making  its  dumb  appeals  it  i> 
peaking  its  own  Isngnage — a  language  donbtle« 
liunded  down  from  ita  remote  ancestors.  AndtUi 
mode  of  expression  does  not  cease  when  the  vocal 
organs  have  become  habituated  to  their  office,  bsl 
noutinnes  as  a  subsidiary  langosge  during  the  whole 
life.  What  would  become  ot  the  orator  were  his 
liands  bonnd  and  liisfcatnroa  prevented  from  hariif 
irea  playi'    How  otten  is  the  thought  that  is  stmg- 

ihe  audience  by  gesture  before  the  tardy  words  aai 
follow  P  Aod  in  many  instances  where  th^re  is  sot 
this  overmastering  desire  for  speed  we  find  onrtelvet 
preferring  a  sign  made  with  the  hands  or  head  to 
ibe  eral  eiprepsion  ot  our  needs.  Then,  again,  ia 
satinns  far  sank  in  barbarism,  this  visible  Langnage 
is  very  highly  developed,  and  there  appears  a  eer- 
tnin  reluctance  to  use  the  vocal  organs,  so  much  sa 
that  we  are  told  that  amoig  some  tribes  of 
Hottentots  spnken  language  seems  on  the  point  ot 
Jying  out,  and  a  man  will  rather  run  a  hnniiRd 
jards  after  another  whom  he  wishoB  to  stop,  thai 
exert  himself  to  call  him.  Oo  refleobon,  manyothor 
diample^  will  pr^ent  themselves  to  thine  whs  givt 
t  little  thought  to  tbe  anhj-vt,  proving  that  gestara 
is  a  perfectly  natnral  mode  of  communication  b^ 
[ween  man  and  man.  But  I  go  farther,  aad  not 
iinly  maintain  that  this  method  is  a  natural  one,  bnt 
that  communication  by  epecch  is  most  nonatunl, 
and  bean  every  sign  ot  being  an  artificial  system. 

What  resemblance  is  ther«  between  a  sound  and 
tho  thoughb  it  represents  ?  None  whatever,  any 
more  than  there  is  tietHcen  a  sonnd  and  its  written 
aign,  and  it  seems  to  me  that  the  same  argumsitB 
that  can  be  naod  to  prove  that  writing  is  an  invoi- 
tion,  may  be  employed  to  show  the  same  of  spokea 
language,  the  only  difference  being,  that  in  theuae 
ot  writing  historical  eviilence  can  be  adduced,  wbeieas 
'  ipeaking  is  prehistoric.  Aod  notice  tha  inferiority, 
as  tar  as  nnirersality  is  concerned,  of  spoken 
language  to  gesture ;  the  former  is  only  ot  ose  Is 
tboie  who  have  been  initiated  into  its  mysterias, 
whilst  the  latter  is  common  to  all  men— nay,  to 
loms  extent  it  brings  men  into  commnnication  with 
tha  rest  of  the  animal  kingdom.  The  abova-men- 
tioned  esse  ot  the  Hottentots  is  again  supgestiva. 
Men  do  not  forget  what  is  natural  and  inttinotiva, 
'    ■  what  ii   -   ■■'  ■  ■       '     -  ■  ■  -  ' 
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of  mixed  air  and  gas  exploded  for  each  stroke  may 
be  varied  accordii.g  to  the  work  required  ot  the 
engine.  In  thin  case  the  amount  of  air  and  put 
measured,  mixed,  and  drlircred  for  the  nse  of  the 
engine  mn.-t  also  be  variable.  For  this  parpoae  wo 
propose  to  employ  an  ordinary  Borcraoc  driven 


THB  oBTorer  or  iiAirauAOB. 

[l-MSS-^j — KiJCTBiciTT,  aatrcmomy,  dnmiilry, 
ind  many  other  soinces  have  their  aUa  eipamann 
n  year  letter  columns,  bnt  thti,  ths  lataa^  arad 
iBMuredty  not  tha  least  faaoinating  branch  of  roim- 
:iGc  inqniry,  is  rarely  broagbt  int«  noUee-  How- 
ever,  1  csnnot  but  think  that  araOMt  Uif  (aUow^nb- 
icriben  there  are  some  lealeua  diarietas  of  Max 
Uiiller  who  will  not  be  nnwUing  to  take  part  from 
time  to  tfaaa  in  dlsensaiom  bearing  on  this  sabjeot. 

One  of  the  moat  debated,  aa  irell  aa  oldest,  oon- 
troveiiieB  amoBf  Unnistia  stadanta  is  that  of  the 
origin  of  langnage.  Tbera  are  some  wbo  nuintain 
I  that  (be  hpoun  race  ab  itUtio,  had  tbe  faoall?  of 
ipeeeh  fully  developed  aa  aa  tDuato  faanlty,  bnt  it 
la  to  be  hoped  the  number  who  hold  ao  nnacientifle 
s  view  is  very  limited.  Thoae  who  take  a  aaiantilc 
view  of  the  origin  of  speech  may  be  divided  inte 
three  elanea— 1st,  those  wbo  belisva  longnaga  to 
have  been  intei^tionally  and  arbitrarily  formed  by 


gndoally  and  un 
sounds  with  petti 
those  wbo  supoofo 


Snd, 


lusly  connected   particular 
senialious  aud  idesks  ;  3rd> 
lage  originated  in  mimicry, 
•nd  to  wDOD  Ol  ii'ier  dbs  given  the  homely  name  of 
I  tha"  Bow-woas  Theorista." 


development,  and  having  attained  some  degree  of 
social  intorconrse,  while  intercommunication  was 
restricted  to  outward  and  visible  signs,  doubtless 
aided  by  sundry  purely  mimic  cries  and  interjec- 
tions! soands.  Those  wbo  donht  whether  this  could 
have  been  possible,  vrould  do  well  to  learn  bow  mneli 
is  achieved  by  signs  and  geatures  in  the  ca<e  of  tbe 
deaf  and  dumb,  altogether  apart  from  the  nse  tif 
alphabetic  signs. 

this  manner— not,  be  it  observed,  like  pig^  in  a  sty, 
but  as  intelligent  beinc!,  with  an  elaborate,  thoagb 
inadequate,  method  of  com mnnicat ion —what  UKne 
prohnblo  tban  that  it  should  occur  to  one  af  these, 
our  ancestors — one  more  largely  endowed  than  his 
fellows — to  cnnnect  certain  sounds  of  his  vocal  organs 
with  particular  puttions  of  his  gesture  langnagei 
He  would  have  aomi^thing  to  suggret  tha  idea,  ccr- 

I  tain  interjection al  and  other  cries,  which  still  sxist 
in  every  Uoguagc    The  case  would  be  pretty  mneh 

,  the  same  as  it  doubtless  was  with  writing.  Cali- 
gnphy  did  not  spriog  suddenly  and  fully  fledfrud  ieto 
tbo  world.  SigniScant  marks  of  many  kiad^i  most 
have  been  used  long  tiefnre  alphsbetn  vreni  invented, 

I  and  as  we  have  remnants  ot  the  prehietoric  p;ealaie- 
langasge  among  as,  so  we  have  relics  of  whM  BSt 

- -^    ■       "■- "f -riling.    ThnseoiM 
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lat  tlie  iltiteimte  pablioan  or  tradesmau  clialks  np 
I  hif!  door  is  an  example.  And  just  as  writing,  ouce 
iTenied,  soon  spread  amongst  the  varioas  nations 
!  the  earth,  so,  only  more  quickly,  because  less 
aborate,  would  the  art  of  speech. 
The  ■ignificant  sounds  at  firnt  would  naturally  be 
ir,  and  confined  to  the  most  common  necessities — a 
imdred  tngnt^  nay  less,  would  be  all  that  our  hypo- 
Mtieal  ioTentor  would  require  to  fix ;  and  these  few 
rhitrary  toands  once  agreed  on,  their  further 
iralopment  would  follow  of  necessity.  If  any  one 
links  I  hare  vuderrated  the  number  of  eigns  at 
nt  reqniaite,  let  him  remember  that  even  now  a 
oaii^  of  hundred  words  or  so  form  a  Tooabulary 
offioMni  for  the  necessities  of  many  a  farm  labourer ; 
od  children,  with  even  a  smaller  number  than  this, 
ID  express  all  their  little  wants.  These  primary 
«rds  would  be  broad  in  their  meaning,  being  the 
ipreaentatiTes  of  gestures  which  it  is  evident  must 
Iways  have  been  without  that  definitonees  which  is 
bsfieteristic  of  spoken  words. 
Now  a  lUght  examination  of  any  large  class  of 
signages  shows  us  that  language  originally  did 
Msess  tbcffo  two  characteristics — vii.,  a  limited 
oeabnlary  and  words  with  wide  signification.  Let 
stake  the  Indo-European  or  Aryan  branch.  We 
sd  tiiat  the  thousands  of  words  which  go  to  form 
IS  diction  aries  of  the  languag««  indud^  in  thi<) 
Rrap  are  all  Tariaiions  and  combinations  of  a  com- 
mtivsly  small  number  of  original  **  roots  " — t-e., 
tataad  of  the  almost  innumerable  arrays  of  words 
mt  BOW  exist  in  that  family  there  were  originally 
sly  a  few  hundred,  and  these  simple  in  form  and 
ide  in  their  application.  As  an  example  of  the 
ktter  characteristic  I  take  the  root  '*  mar,"  as 
iven  by  Max  MtUlor  in  his  "  Science  of  Language." 
his  root  had  the  primary  meaning  of  *'  to  pound 
r  crush,"  and  it  is  shown  how  this  idea  is  found  in 
le  following  words : — Mill,  milling,  meal,  the 
reek  midlos,  the  Latin  molares,  then  the  Homeric 
mimamai,"  meaning  to  fight,  the  Sanscrit 
mrin&mi,"  to  smash  or  kill,  the  Greek  *'  m/>los 
reos,"  the  toil  of  war,  and  the  Latin  "mors," 
sth,  and  "  morbus,"  illness,  and  **  mora"  delay, 
id  Teiy  many  others.  In  all  cases  the  root  word 
id  originally  a  material  concrete  mi>aning,  the 
Mfa«ct  and  more  highly  metaphorical  meanings 
nning  afterwards.  Ajid  thciie  roots,  as  the  same 
xthor  mentions,  exint  in  clusters,  each  cluster 
iTing  a  marked  family  likeness,  shades  of  meaning 
>mg  shown  by  slight  modifications  of  sound. 
Tniu,  to  go  would  be  expretsed  by  '  sar,'  to  creep 
f '  sarp,'  to  shout  by  *  nad,'  to  rejoice  by  *  nand.' " 
an  we  not  picture  to  ourselves  the  old  father  of 
loken  language  forming  his  primary  root,  and  then 
irying  it  slightly  for  the  yarious  shades  of  meaning  ? 
I  haTe  referred  to  writing  as  in  some  cases  a 
inllel  to  speaking,  and  there  is  one  point  further 
orth  noticing.  Every  one  who  has  giren  any 
KNight  to  the  subject  knows  the  intense  repugnance 
hich  nations  have  to  any  additions  to  their  alpha- 
Bti.  When  deficient  in  its  power  to  express  the  sounds 
fa  language  new  forms  are  not  invented,  but  com- 
inations  of  the  old  letters  are  made  to  answer  the 
ime  purpose — combinations  which  are  sometimes 
ididous,  but  as  often  not.  It  is  precisely  the  same 
ith  language.  Nations  will  combine  and  resom- 
ine,  will  borrow  from  other  languages,  but  will  not 
neie  new  words.  What  more  striking  proof  than 
lis  tiiat  language-making  i^  not  an  instinct  P  For 
'  80  onoe,  wby  not  now  ?  Never  was  there  a  time 
hen  there  was  more  need  for  creating  new  words 
lan  now,  but  rather  than  do  this  men  will  string 
igetber  the  most  barbarous  combinations  of  Latin 
ad  Greek  words  when  they  desire  to  baptise  their 
nranticms  and  discoveries. 

I  hope  in  these  few  remarks  I  have  shown  that  it 
I  not  altogether  unreasonable  to  hold  the  opinion 
lat  language,  like  writing,  is  a  human  invention. 

Edmund  P.  Toy. 


THB  PAJIIS  BXHIBITION. 

114183.]— Thi  Paris  Universal  Exhibition,  on  the 
uunp  de  Mars,  is  the  most  magnificent  display 
ItiMKto  seen  of  the  natural  and  artificial  products 
OB  almost  every  civili>:ed  nationality.  Sufiice  it 
i  say  that  the  Trocad^ro  Pdlacc  is  one  of  the 
nmaeat  edifices  in  the  world,  and  therefore  throws 
1  the  other  Exhibition  buildings  in  tho  shade. 
ntering  by  the  Trocad<hv  France  occupies  the  left 
ilf,  wnile^  England  and  all  other  nations  occupy 
le  light  in  narrow  belts  across  the  Exhibition, 
mllu  with  the  riyer.  Proceeding  from  the  Troca- 
Sio,  Great  Britain  and  Ireland  occupy,  so  to 
leak,  the  torrid  zone  of  the  foreign  department, 
mwittg  tlie  temperate  and  frigid  for  the  Uuited 
tabes,  Korway,  Sweden,  Italy,  Japan,  Ohina, 
miB,  Austria,  Buseia,  Switzerland,  Belgium, 
LoHand.  Portngal,  Ac.,  together. 

ExUbitions  now  appear  to  have  become  nniver- 
illy  xeeognised  as  the  most  advantageous  invest- 
mbI  for  the  snrplns  energies  and  resources  of  a 
BttirtBj.  Treadi  vanity  loves  to  excite  the  admira- 
ls of  Miiklnd,  and  it  is  well  that  the  acm^  of 
hrfr  tein  tlioiila  take  the  form  of  grand  industrial 
rtkHrtaawariike  enterprise.  The  Exhibition  of 
XSi  $M  Loodon  ioMgiirated  the  exposition  of  the 


products  of  different  countries  side  by  side,  so  that 
comparisons  could  be  formed,  and  defective  work- 
manship improved.  Previous  to  that  era  exhibitions 
were  local  or  national  in  their  character,  but  now 
thoy  are  cosmopolitan.  And  the  difiPerences  in 
workmanship  and  feeling  are  gradually  disappearing 
as  the  peoples  of  different  countries  become  more 
intimately  acquainted. 

Tbe  mineralogist  may  revel  in  one  of  the  finest 
collections  of  minerals  ever  brought  together.  The 
specimens  represent  the^  natural  wealth  of  France, 
as  well  as  that  of  other  countries  and  England  and 
ber  colonies.  Although  I  have  frequently  visited 
the  collection  of  minerals  at  the  British  Museum 
and  the  Boyal  School  of  Mines,  I  was  much  im- 
pressed with  the  variety  and  superiority  of  the 
specimens,  many  of  which  I  noted. 

There  are  sufficient  metallic  ores  to  engage  the 
attention  of  the  metallurgist,  as  well  as  the  metals 
derived  from  these,  and  the  processes  adopted  in  the 
extraction.  The  metallurgical  collection  is  simply 
magnificent. 

The  collection  of  models  illustrative  of  descrip- 
tive geometry  far  surpasses  anything  I  have  ever 
seen  before  in  the  French  section.  The  Belgian 
models  are  also  very  fine. 

Those  who  take  up  machine  construction  would 
do  well  to  pay  a  visit  to  the  French  and  English 
sections,  and  the  architect  can  with  peculiar  advan- 
tage, study  building  construction,  for  almost  every 
variety  of  structure  and  design  is  represented.  Ton 
sfFord  abundant  opportunities  in  the  pages  of  the 
Building  News  to  those  desirous  of  learning  more 
about  this  section,  but  I  may  just  say  that  the  Tro- 
caddro  is  byzantine  in  style  commingled  with  Lom- 
barda  Gothic. 

'J*he  Prince  of  Wales's  Pavilion  is  in  the  Eliza- 
bethan style  of  arohitooture,  and  the  other  English 
buildings  represent  styles  illustrative  of  other  periods 
of  English  architecture.  The  French  illustrato 
various  styles,  and  so  do  all  the  other  countries 
that  take  part  in  the  exposition.  The  student  of 
physics  will  see  a^  profusion  of  instrumeuts  and 
apparatus  illustiutive  of  sound,  light,  heat,  electri- 
city, and  magnetism.  Again,  the  geodogist  will  find 
plenty  of  fossils  and  rocks. 

Tbe  student  of  botany,  biology,  and  physiology 
will  find  ample  scope.^  The  French  Forest  Depart- 
ment contributes  specimens  of  almost  all  varieties  of 
wood.  There  are  also  stuffed  animals  and  dissec- 
tions of  plants  and  animals.  The  anatomioal  col- 
lection is  small,  but  the  models  are  very  well  exe- 
cuted. This  collection  is  certainly  worth  a  visit,  but 
those  who  cannot  bear  to  look  at  hideous  deformities 
or  the  represtfitation  anatomically  of  appalling 
diseases,  had,  perhaps,  better  not  enter  this  place, 
which  is  shut  off  from  the  general  gaze.  There  is 
also  a  large  show  of  educational  works  and  appliances. 

The  collection  of  chemical  apparatus  and  products 
did  not  equal  my  anticipation,  but  it  is  well  worth  an 
examination. 

Agricultural  appliances,  manures,  and  products 
are  represented  on  a  vast  scale.  Every  English 
agriculturist  should  study  this  department,  for 
France  is  decidedly  an  sgricultnral  country.  Its 
sgriculturists  and  savants  have  been  endeafonring 
to  discover  the  secret  of  the  earth's  fertility,  and 
they  have  been  in  a  great  measure  successful  in 
their  efforts,  for  they  have  found  by  experiment  that 
certain  artificial  manures  produce  certain  plants  in 
perfection.  In  fact,  they  have  found  the  manure 
beat  suited  for  many  plants.  Pbospho-guano  con- 
tains about  18  per  cent,  of  soluble  phosphoric  acid, 
while  the  superphosphato  contains  only  about  11, 
and  Pern  guano  only  about  3  per  cent,  in  the  soluble 
state. 

Mr.  Lawes  and  Dr.  Gilbert,  in  this  country,  have 
been  making  agricultural  experiments  for  upwards 
of  30  years.  They  have  raised  the  same  crop  from 
the  same  plot  of  land  without  manure,  and  find  that 
the  amount  of  produce  gets  less  and  less,  while  the 
amount  of  prepuce  can  be  maintained  np  to  the 
standard  on  an  adjacent  piece  of  land  by  manuring. 
This  experiment  shows  that,  without  manuring,  the 
land  would  become  sterile,  because  some  one  or  more 
of  the  elements  which  the  plant  required  for  ite 
growth  exist  in  a  minimum  in  the  soil,  and  are 
exhausted.  The  other  elements^  exist  in  the  soil  in 
a  maximum  stete,  and  are  practically  inexhaustible. 
And  the  elements  supplied  by  the  atmosphere  to 
plante  can  never  be  exhausted,  so  that  if  a  normal 
amount  of  those  elements  that  exist  in  any  soil  in  a 
minimum  state  that  are  essential  to  the  growth  of 
any  plant  were  supplied  by  artificial  manures,  the 
fertility  61  the  land  might  be  maintained  for  ever. 
And  as  farm^yard  manure  supplies  in  a  great  mea- 
sure those  elements  which  are  withdrawn  from  the 
farm  it  is  a  very  essential  manure. 

Phosphorus  is  an  element  which  generally  exists  in 
a  minimum  state  in  soils,  and  considerable  advan- 
tage is  derived  from  its  application  as  calcic,  sodic, 
potassic,  or  magnesic  phosphate. 

All  kinds  of  com  crops  remove  this  element  largely 
from  the  soil. 

There  is  a  very  large  collection  of  French  phos- 
phatic  minerals  exhibited  at  the  exposition,  as  well 
as  of  manures.  These  phosphatic  minerals  are  largely 
found  in  our  own  coontry  In  the  eastern  counties. 


In  these  phosphatic  minerals  tho  phosphorus  cannot 
be  appropriated  as  plant  food,  since  it  existe  in  the 
insoluble  state  as  tricalcic  phosphate.  By  the  action 
of  sulphuric  acid  this  compound  is  converted  into 
the  monocalcic  phosphate,  which  b  soluble,  thus : 
2H5SO4  +  Cas2P04  (insoluble)  «  2CaS04  + 
H4Ga2P04  (soluble). 

Again,  lime  should  be  applied  to  soils  deficient  in 
it,  and  to  clayey  or  peaty  soils.  And  potash  and 
soda  salts  are  advantageously  applied  in  soils  r^ 
quiring  them. 

Potash  and  soda  exist  largely  in  most  soils,  but 
generally  in  the  insoluble  condition,  so  that  they  are 
unavailable  as  plant  food.  Hence  the  advantage  of 
turning  over  the  soil  so  as  to  expose  fresh  portions 
to  the  action  of  the  carbonic  anhydride  and  moisture 
of  the  atmosphere,  which  eonverts  these  elemeots 
into  the  soluble  condition. 

From  the  above  considerations  it  will  be  evident 
that,  if  the  farmer  knows  the  composition  of  the  soil 
of  his  farm,  and  also  knows  the  manures  to  apply, 
he  will  raise  a  far  larger  produce  from  his  land  tmm 
the  farmer  who  manures  at  random.  For  instanee, 
phosphates  produce  no  result  when  there  is  alnady 
sufficient  in  the  soil,  or  when  the  soil  is  deficient  in 
some  other  essential  element. 

M.  Collet,  engineer  of  M.  Pictet,  gave  me  a 
lengthened  description  of  his  maohinery  for  the 
production  du  froid  et  de  la  glace,  which  pnoduoea 
ice  in  large  quantities.  There  is  one  of  these 
machines  at  Chelsea,  and  another  at  Manehester. 

Hugh  Clements. 


HEATING  BLAST  OF  CUPOLA  FXTB- 
NACB  ~  COMPOSITION  OF  TBA  — 
l^OBKS  ON  ANALYTICAL  OHX* 
MI8TBY. 

[14484.]—"  Cupola  "  (query  33156,  page  326)  wiU 
probably  find  it  worth  ms  while  to  communicate 
with  Mr.  Arthur  Cooper,  the  Bessemer  manager 
to  Messrs.  Brown,  Bavl^,  and  Dixon,  of  Sheffield. 
He  is  the  inventor  of  a  process  for  heating  th& 
blast  of  cupola  furnaces  by  the  hot  gases  from  the 
Bessemer  converters.  I  believe  the  plan  has  proved 
very  successful  after  a  trial  on  a  large  scale  of 
some  twelve  months'  duration.  I  think  it  is  stated 
that  the  consumption  of  coke  in  the  cupola  ia 
reduced  to  li  cwt.  of  coke  per  ton  of  pig  iron 
melted. 

Mr.  Hugh  Clemente,  in  his  letter  on  the  "Analysis 
of  Tea"  (No.  14470,  page  345),  dees  not  seem  to 
understand  what  I  am  driring  at.  He  correcte  the 
tennin,  but  adheres  to  his  stetement  that  the  asb 
of  tea  averages  5  per  cent,  to  say  nothing  of  his 
estimate  of  the  UHual  moisture.  Will  Mr.  Hugh 
Clemente  be  surprised  to  learn  that  a  genuine  tea 
of  ordinary  character  never  yet  yielded  5  0  per  cent, 
of  ash,  and  that  if  a  sample  gave  that  amount  it 
would  at  onoe  call  attention  to  ite  suspicious  charac- 
ter? The  real  proportion  of  ash  in  undried  genuine 
tea  is  5-66  to  5*75  per  cent.  Of  this  from  3*0  to  3*5 
per  cent,  is  soluble  in  water.  Hence  in  normal  tea 
the  ash  insoluble  in  water  is  about  2i  to  2}  per  cent. 
The  age  of  the  leaf  and  character  of  the  tea  do  not 
affect  the  proportions  of  ash  in  a  sensibly  greater 
degree  than  above  stated.  Possibly  Mr.  Clemente 
may  say  that  }  per  cent  is  a  trifling  variation  to 
make  a  fuss  about,  but  he  will  see  the  importance 
of  it  when  I  say  that  the  Society  of  Public  Anedyste 
fixed  3  0  per  cent,  as  the  lowest  s  mount  of  soluble 
ash  natural  to  genuine  tea,  any  deficiency  pointing 
in  the  direction  of  an  admixture  of  prerionsly- 
infnsed  leaves.  As  Mr.  Clements  says,  "  Of  course, 
if  we  analyse  artificial  mixtures  of  tea-dust,  dirt, 
and  sand,  we  obtein  remarkable  results."  If  Mr. 
Clemente  or  other  of  your  readers  care  for  further- 
information  on  the  subject  of  the  composition  of 
genuine  and  spurious  tea  they  v^ill  find  it  in 
**  Chemical  News  for  187i."  Vol.  XXIX,,  pages  167. 
189,  and  221,  and  Vol.  XXX.,  page  2. 

The  following  works  on  chemistry  will  be  found 
useful  for  acquiring  a  knowledge  of  analysis. 
Commenee  with  Church's  "Laboratory  Guide," 
confining  yourself  first  to  the  qaalitetive  part. 
Then  tr^  your  success  with  simple  methods  ef 
quantitetive  analysis,  taking  care  to  understand  all 
you  do.  You  may  afterwards  examine  more  00m- 
plicated  mixtures  qualitatively,  using  Valentin's, 
Dittmar's,  or  Clowes'  "Quolitetive  Analysis.'* 
Further  advance  in  quantitetive  analysis  may  be 
made  under  the  directions  of  Fresenius. 


Sheffield,  June  15. 


Alfred  H.  Allen. 


DBTBBMINATION  OF  "WATEB  IN 

IiABD. 

[14485.>-lN  reply  to  Mr.  Alfred  H.  Allen  (letter 
14435),  for  the  determination  of  water  in  lard^  the 
process  that  I  have  been  in  the  habit  of  using  is  as 
follows :  A  weighed  quantity  of  lard  is  taken  and 
placed  in  a  counterpoised  porcelain  dish  over  a  low 
Bnnsen  gas  flame,  and  stirred  with  a  thermometer 
at  a  heat  not  exceeding  280  F.  until  all  the  water  is 
driven  off,  which  can  be  seen  by  the  melted  lard 
remaining  quite  still  upon  the  surface ;  the  whole  ia 
then  aUowd  to  become  cold  a&A  ^'vnSkiv^^^  ^^^  ^M.^ 
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«&1eulBled  to  p«iccDUgB  of  walar.  Would  Mr. 
AUni  kindly  gits  hii  rattbod  of  absolutely  and 
i«pMly  drying  fat  ?  Also,  will  lie  itiio  hit  opinion  | 
of  th«  ftnoDnt  of  fiiad  oil  of  mnatard,  ki  it  ig  gens-  , 
nlly  thanght  to  be  ibout  35  per  oent.  of  tha  teed 
(Ifaraneh  lomn  arror  in  my  article  it  was  ttated  at  j 
25)  P  I  Blionld  like  to  have  Hr.  Allen'i  opinion  upon  . 
the  lame.  Albert  fimlth. 

BICTCI-B  STEP. 

£144Se.]~lK  a  recent  isine  a  qaalsi  speaki  of  the 
oulty  be  hu  in  mmntiDg  bia  bicycle,  tbe  reatoa 
being  tha  awkward  distance  of  tbe  step  from  the 
•addJa;  bnt  if  ba  leaaeas  this  distance  by  raiaicg  tbe  | 
step  be  incraaiea  tbat  of  tba  step  froin  tbe  groond, 
wea  BO  does  away  witb  one  troabte  by  tnakinit 
■notber.  A>,  no  donbt,  there  are  man^  more 
bicyclista  wba  are  companiona  witb  bim  in  this 
^ifficalty,  I  bope  yoa  wiU  think  a  step  wbich  I  hara 
jnat  deiigsed  to  supply  tbeir  want  wortby  of  a  place 
in  yonr  oolumni. 

A  side  slevation  of  tbettep  in  its  position  on  tbe 
bMkbona  u  shown  in  Fig.  1.  A  U  the  slep  fixed  to 
■  collar,  B,  which  elides  ap  and  down  tbe  baokbooe  i 
C  ia  aootbai  collar  welded  on  to  tbe  backbone,  and 
between  tbeaa  two  collars  it  a  spiral  ipring,  Tbe 
■ten.  A,  has  a  abort  spindle  prOjeoting  from  it, 
whicb  fits  into  the  alidinB  collar,  B  (see  Fig.  2).  At  ' 
the  and  of  tbia  apindla  projeetiDK  tbroagb  tbe  ' 
«oUar  there  is  an  obloDET  head,  E.  Fig.  3  sbovt  this  ' ' 
oonatniclion  in  plan.  Up  tbe  aide  of  tbe  backbone  I ' 
tbara  is  a  groora,  repreieDted  in  Fig.  i,  and  in  thii  ' 
groore  ths  oblong  head,  E,   elidea,  ;  -■      •> 


h\t  in  the  spoon,  and  kept  it  in  an  npright  posi 
.u  by  placing  the  other  poist  ineide  the  libtln  rine 
'  .traduced  a    email    cell  of    Sc  -' 


c-ry   1 


3  tba 


,   tbe  I 


rang-if 


orbed 


,.     jb,  tho-'ligblea.  . 

n  tbn  hoi,  aod  tbe  HOnnd  of    singing    were  dis- 
inrtl  J  hpar.i  at  the  other  end-the  wordi  and  roioe 

ir  then'  i!j  uDtbing  remaikible,  except  tbe  ludicrous 


bolder  can  be  removed,  and  tho  dise  droppfdmlo  ifa 
place— a  uprinK  rin^,  a*  mentioned  by  llr.  Witliaatf, 
"-- —  Died  to  keep  it  steady. 

Ihe  figore,  A  A  rapn 
B  the  reroWing   fitting ; 

JoDeSth.  W.  E.F. 

Am  SUB? AOD  CONDBNBA.TIOS'.— HO.I 

[I4490.J— On  refereniM  to  Tarioni  chapters  inian 
msgaiine  headed  "  Workahnp  Fraolioe,"  lAich 
•ppearrd  in  Vols.  XX.  and  XXI.,  from  Fabntiy  la 
July,  1875,  it  will  be  obMrrad  I  eapecially  ^dinstii 


attentiot 


o  tbe  wasteful  habit  tfdb- 


...„i«> 


icity  of  tba  appartitDi.  The  importact  thing 
at  1  rf  DOTcd  the  battery,  and  the  eouods  wan 
mitli^d  about  as  dearly  as  aver.  Articnlation 
isrdtj  sD  di-itinct,  bat  musical  not«  and  erea 
lucli  of  ■  feather  on  tbe  bandbox  were  perf acUy 
arminal  telephone.     To  my  probably 


rr  to  til 


mind  it  a. 


eault  n 


atmospi 

atmosphere  of  steam.  In  many  L 
be  obtuned  except  tbroitgb  the  nsoal  oUbimj'i 
anpply,  and,  of  eonne.  the  price  wonld  pnahdaita 
use  for  condenaatioD,  it  it  bad  to  be  passed  snf 
as  QBual;  bat  this  isnot  imperatiTe,  fw  noloaltva 
it  be  cooled  down  effeetnatly,  bat  also  tbe  Mis 
sDpplled  with  water  io  a  proper  CQDditioti  as  ta  ttt 
prevention  of  dapoeit,  and  the  diiraUli^  of  Ik 
platen,  and  economy  of  (ael,  Sx.  Peroetly  pBn  a 
diitilled  water  is  ■  great  mistake,  for  h  nfiflj 
acta  upon  the  iron ;  the  better  tbe  uataid 
tbe  quicker  the  aotioa.  Tbii  I  oM  plan 
by  Tast  exparieoaa,  as  I  had  a  boQsr  drinig  ay 
factory  engine,  ai  also  aaother  in^tba  same  fn- 
mites  I  pnt  ap  to  sapply  a  chemiat  with  ale*B  at 
a  rental  night  and  day.    This  boilor  I  Gi«d  mtb  tta 


sting  theories  of  the  telcphoos. 

that  the  vibrttion  of  the  peucil  in 
ct  ae  nDtMt-breaker  for  a  batt?ry 
tent,  bat  I  fail  to  eee  how  it  c 


It 


r.if  produced ,  could  siva  it  any 
"  be  glad  to  have  the  opinion 
in  the  matter.        B.  X.. 


micropbone.  My  atand,  two  sides  of  a  thin 
GGui  psckiog  box,  carbon  blocks,  the  aiieof  break- 
fast eu^ar  lumpa,  picked  up  in  gaa  works,  and 
stuck  on.  UDtbaped,  with  eealieg  wax.  wires  inaerted 
in  emnil  bold*  and  plugged  in  with  tinfoil,  battery. 
pint  jampot,  as  made  by  "C  O.  Q."  in  page  200 
of  the  KHdUBH  Mbchanic.  My  fiiat  contact- 
muker,  a  rough  sliek  of  coka,  pointed  at  both  rnis, 
and  plocfd  betweea  the  two  blocka  aa  by  Prof. 
HiiRhes,  anawered  fairly,  but  on  making  a  seoond, 
filed  into  neuter  ehape,  it  obetinataiy  refuied  all  oir. 
niit,  u  bare  done  other  blocka  wbiob  I  have  tried. 
Aflir  many  trials  I  found  a  piece  of  thick  ball  wire 
hooked  on  to  upper  block  and  lightly  retting 
uiiiiinst  the  lower  most  eSeotite,  bnt  many  spots  on 
till]  blocks  will  not.tranamit  tba  eleatric  Durrent,  aa 
if  the  srain  of  the  coke  bad  much  to  aay  to  it. 
With  50  yards  of  lico.  the  watch  ticking,  camsl's- 
hiir  bmnh,  whistling  10ft.  away  from  micro,  mniical 
liOE  on  a  distant  table  or  on  the  Qoor,  are  distinatly 
htiurd,  wordi  not  so  diatinet  unlets  high  pitched  and 
i.Gt  too  loud.  A  small  brata  pocket  alarum ,  whan 
''going  off,"  on  tba  micro-ttand  it  loud  anoagh  to 
te  heard  lOli.  away  from  the  telephone  lying  on  a 
table.  Tho  Sad  telfpboDB,  if  not  couneoled  at 
nitciopbooe  and  for  conTerastiou  can  ba  couneotcd 
aiih  tbe  otbar,  thua  geuerally  helping  tbe  liateuar 
by  uaiogonatoeaebBar.  O.  O.  W. 


oollar,  B,  from  turning  roond,  and  at  the  same  time 
keeping  tba  plana  of  tba  atep  normal  to  the  back- 
bone. Now,  before  mounting  the  maehine,  yon  take 
A  firm  hold  of  tho  backbone  iritb  both  buds,  and 
with  year  foot  path  tfas  step  down  to  the  bottom  of 
the  groore,  which  at  the  tame  time  aompraciea  the 
apiial  spring.  When  then,  yon  jutt  turn  the  step 
sightly  on  its  spindle,  whiuh  locks  it  by  allowing  the 
-otJong  bead,  E,  to  tall  into  a  recest  at  the  bottom  of 
the  groove,  thowo  in  Fig.  4,  at  H.  Fig.  5  shows  the 
■top  in  this  poailion.  When  mounting  you  can  keep 
your  toot  en  the  step  aa  long  aa  you  like  without 
oadoing  the  catch,  bnt  when  you  lift  yoor  right  foot 
from  the  ground,  by  a  natoral  movement  of  foar  '. 
left  foot,  yon  turn  the  itep  back  io  ite  position 
normal  to  the  backtone,  immediately  liberating  tba 
•pring  which  lifts  yoa  and  the  step  to  tbe  top  of  the 
.groove,  from  whiu  poaition  getting  on  to  tba  saddle 
onitbt  to  be  an  easy  matter.        A.  A.  Watklsa. 


4t  faome'mada  telephones  when  it  ooenrred  to 
make  a  microphoDO.  In  ten  minutes  it  was  com- 
pleted, tbuB :— Throogh  tha  side  of  a  bandbox  I 
poked  the  bandit  of  a  table-apoon,  ao  that  tha  bowl 
pnieated  with  ita  ooneave  side  up.  Boond  tba 
baodla  I  twisted  one  of  my  oireuit  wires,  and  the 
other  I  shoved  throogh  the  boi  lonie  2in.  abor*  tha 
apooD,  and  bant  the  end  into  a  small  ring.  I  than 
{olntMboUiBDdiof  apUMeflaadpncril,plMid«M 


ON    A.    nTHOS    or    BnaOLTINfl 
AMFHIPLBITBA   PBLLIJCIDA,   dto. 

[MJ«i.]— H*TIK0  read  witb  much  iul«reat  th« 
ilriiirablo  pnper  on  the  "  B«tolatioii  of  Ampbipleara 
■fllJiipiiis,  An.,"  by  Mr.  Williams,  in  tbe  Enombh 
^lE.:iiASK-of  June  7tb,  I  trnst  he  will  pardon  me 
f  !  fup^cit  a  plan  by  which  those  wno  already 
>  <s~05?  a  Darker'a  revolving  selenite  stage  raay 
-infit  it  ii  i.lie  purpose,  and  thua  greatly  simplify  hie 
o.jihoii  fo  fsr  as  the  aapplemautary  atsge  is  oon- 


,  _  the  tnbnlar  disc  holder, 

be  made  so  aa  to  fit  tightly  into  Iha 
niulrinK  CLttiog  ot  the  selenite  stage,  and  the 
u)<[KiratuEi  is  oomplata.  Aa  tha  depth  ot  this  fittinB 
is  but  small,  a  ilit  in  the  lowarpartot  thediso- 
bolJer  will  give  it  spring,  and  oaiUB  it  to  beheld 
mora  firmly.  Ythm  tha  objaeU  an  n^tutcd  to  be 
moed  by  ohUbut  tnVrtna  HaMitortian,ihaabo- 


ooke  oreni,  niakiug  foundeTa'  coke,  which  |ri 
the  steam  tree  ot  expeasa,  aad  left  a  balance  is 
my  favour.  Tha  whole  of  this  steam  waa  ntsdii 
evaporating  paqe ;  therefore  I  had  an  abnadHt 
anpply  of  distilled  water  at  my  oommand.  Is* 
plied  the  faotory  boiler  with  it,  as  I  thonght  I  ahsdl 
not  have  to  stop  for  t>oilera  cleaning ;  also  that  I 
should  be  under  the  beat  cooditioni  with  respset  k 
economy  in  steaming  and  bcnler  dnrability. 

As  near  as  I  can  raniembdr,  aboat  two  moatti 
after  the  boiler  had  been  supplied  with  abaolaNb 
distilled  water,  my  attention  was  drawn  to  it,  tail 
found  the  piste  saama  and  rivet  olaaps  were  auuflif 
in  every  direction  under  tbe  water  Udb,  Ml  h 
streams  or  ohannela,  bnt  in  minute  giobnlss,  aaJrt 
dently  in  a  week  or  two  it  would  have  been  mdMM 
nstless.  Tha  fact  ia,  pure  water,  as  1  havt  aU 
before,  ia  a  aolventwhen  in  perfect  oontaoL  Is  a| 
gate  1  tamsd  in  a  teed  dose  ot  the  oaoal  water,  w 
the  whole  of  tbe  leakage  took  up  ia  a  few  hoois.  Ml 
evsrafter  Itook«ara  tohavaaaligbt  mixtniaoftla 
naoal,  that  tha  iron  should  be  protected  t^allan 

I  will  now  inform  jon  how  tar  I  Bnenaaded.  At  I 
batora  ataled  I  had  a  tea-hone  angina  diivla*  H 
factory,  steam  about  Mlb.  pv  ineh 
oondensioK.    My  pran   "" 
BermondM? 

the  looalitr 

difflenlty  it  became 
well  foe  tbe  needfol, 


My  pramiass  were  in  tha  8f»i<n 
and  a  deep  onlreit  or  atmw  aa*  ^ 
and  di«ne3  my  wall.    To  melt  tUl 


cwitttb! 
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stm  and  faond  it  ftsinsr  all  thkt  wn; 
I  incloMd  it  in  Iha  *eU  from  obserrktioii, 
•t  tima  I  hftdiome  idea  of  protaetino  tbi2 
mt,  bat  tbroDRb  a  terera  lots  I  lold  the 
a]r  plant  tomntmy  liabilitiea  iiiprefi.r>?^ice 
a  in  diSiealtim,  and  ItuiTenothuaabiiDco 
ntrtdnea  tbe  aSair. 

ma  Om  tnnperatnre  of  witer  b;  air  a  (rrcut 
■  teqaind,  and  a,  caoatmnt  oirealatJbQ  (if 
)w  jOn  will  obterie  hoir  I  obtainod  tLia  : 
■DM  witb  I  hid  S2(t.  ot  aaceuiDa  pipe  in 
tliii  His  the  tDJeolion.  and  oonnected  vritb 
Da«r  and  air-pnmp.  Of  canrae  there  i^  ^n 
inind  to  raiao  tfais  water,  aa  it  flowsd 


How, 


r  diapoul  a  fall  af  water  22ft' ft.  „..„_ 
circalatioa  ;  the  retorii  water,  of  miir^p, 
tbe  bot  well  of  air-pnmp,  aud  kd  to  an 
5orrnBated  cbamber  ronnd  tbe  ventUiiiinf; 
hia  chamber  ii  perforated  about  balf  itn 
he  reaaoQ  for  tbi)  IB  that  the  lawer  half 
If  dirt  or  foreigii  matter  from  interterciice 
goiaoder  anrface  ;  the  holes  are  nom^roue, 
tith  of  an  ioch  in  diameter,  apd  paucboil  in 
er  pUtea.  In  my  ease  the  diameter  bf  <be 
raa  about  23iii.,  aod  the  a ame  height.  The 
are  required  to  be  arranged  alishtlj  oa  an 
ont  of  the  perpendioulu',  that  tne  jeta  may 
ere  with  each  other'a  path.  Ur  well  waa 
■  6in.  diameter  ;  canaequentlj  I  had  a  con- 
irer  in  the  annular  ■pa«  between  thh  n-all 
I  the  air  chimney.  Tbia  abower  oanRrd  n 
oUtlon  of  air  down  tbe  well  and  tbtuiii-k 

The  air-pipe  terminatod  aboat  Ift.  Um. 
anrfacB  of  toe  water  in  the  well  i  an  the 
f  tbia  pipe  from  tbe  outaide  radiated  five 

shields,  upon  whiota  the  water  lull. 
free  channel  for  air-eacapa  nsder  tbeib  aod 
haft.  The  waterin  the  well  «aa  about  Ift 
I  to  keep  Ihii  to  abont  thai  lerel  it 
<lie<!  hy  a  balt.coek,  aa  there  may  bo  a 
cage  in  the  well,  and  also  a  trifiiug  et-apo- 
alwaja  going  on.  I  aleined  m*  well  witb 
cement  at  the  bottom,  and  live  late  op  the 
aw.  the  ateim  being  eoDdenied  with  this 
id  ila  being  worked  oter  again,  them  nre 
impnritiea  dne  to  the  Erat  obarge,  eii-i'pt 
qoantit;  to  make  good  foe  atmoapbrric 
sn  ;  it  will  be  found  abont  right  for  Loiler 
.bongh  almoat  by  neoeeaity  fmade  n^e  of 
eaat  or  wrvoght  iron  eoald  be  naed  Tfrr  tbe 
.,  taking  all  thinga  into  ooDsidsratilm,  tbe 
ot  brickwork,  and  the  artiues  being 
y  oomeatable,  I  believe  it  caLBDot  be  ctooe 
an  by  ainkiog  a  kibb  atained  with  Cement 
:  aa  high  at  the  atanding  luaai'mif  j  tba 
!  work  wonld  do  in  good  mortar.  Hy  well 
t  IDOft.  from  theoonoenaar,  Inmanjplacoa 
d  where  tbe  apringa  have  failed,  the  fsuae 


The  moat  important  part  of  tbe  apparatna  ia  that 
inteoded  to  regiater  the  tangsnlial  atraina  on  the 
brake  blocka.  This  ia  ahown  by  A  A,  which  are 
the  two  balance  beama,  at  each  end  ot  which  a 
brake  block  ia  hncg;  when  the  brakes  are  put  on 
theae  balance  beama  tend  to  mo*e  in  tbe  direction  of 
the  arrowB,  but  their  moTement  is  controUod  by  the 
rfsialance  ot  the  water  in  the  cylindera,  1'  and  2', 
one  ot  which  is  abown  in  enlarged  aection  in  the 
detail  drawing.  The  apindle,  B,  takea  the  strain  of 
the  te*er  and  transmits  it  to  Ha  BOTinR  bead,  C. 
and  leather  plat«.  The  moiement  requirfd  to  seed 
the  indicator  piaton,  from  the  top  to  the  bottom  of 
its  cylinder,  doei  not  exceed  1-T5in.  Aa  it  ia  sbao- 
Intely  eaaenlial  to  tba  aoenrate  woiking  of  tbe  appa- 
ratus that  theee  diaphragm  cylinders  should  be  kept 
full,  they  are  aatonaticall;  lopplied  in  the  following 


I  bare  had  opportoultiei  ot  obaerring  Ibasa  ipMd 
indicators  in  nae  ;  allhongh  they  are  m  yery  aimpla  in 
oonatraetion,  I  haTa  fonnd  them  to  be  Tery  exact  in 
practice.  Mr.  Weetinghonse  bai  ascertained  by 
recent  ezperiments  that  oertwn  modifioations  mar  Iw 
made  in  the  apparatna  with  advantage,  and  uesa 
are  shown  hj  the  dottod  hum,  and  inll  ba  iiaiHj 

The  wheela  ef  the  tbd  are  fitted  with  Hr.  Strand- 
ley'a  improTed  brake  rigging,  which  only  weigb* 
801b.  the  let.  The  thmat  rods  patting  on  the  bnikM 
are  of  gu  tabing,  and  e*ety  portion  of  the  apparatu. 


Brighton  Company,  ia  teatad  to  2001b.  on  tba  aqnara 
inob,  water  presanre,  or  rather  more  than  donbia 
wDikiDjt  {UTSBure,  before  a  train  ia 


we  had  immeoae  tracts  of  wooda,  and 
gradually  diaappeaied-  Also  to  a  cFTt^tn 
nay  be  in  many  placea  oooaeioaed  by  land 
bat  oeitainly  our  apricgi  are  not  n  buy 
formerly.  I  can  call  to  mind  many  plncex- 
wo  engine!  in  Wokingham  (high  pressure), 
red  only  90  galloaa  of  water  per  hour,  and 
]y  had  to  lay  pipea  for  condenaing  aur- 
t  some  of  thia  back  agaia,  and  this  was  in 
that  had  been  at  work  with  a  condeu-ing 
Llso  a  quantity  waa  obtaioed  for  other 
iring  pnrpotes  lot  a  few  jean  prior,  and 
uune  well  that  I  had  to  conlaad  with. 


(UOUB  BBA&B8-THB  BXFEHI- 
'AI.  TAN  OH  THB  BRIOBTOH 
WAT. 

h- tN  mj  lettor  of  last  week  I  deaeribr^ 
"tmental  ran  now  beirg  used  on  the 
Railway,  bat  aneh  an  icgenioos  apparatiu 
I  tally  understood  and  appreciated  «ntea> 
'  has  either  seen  the  real  ran  or  a  diagram 
olographs  and  enjtraTingi  of  the  iat.rior 
in  hare  been  taken,  and  through  the 
rf  tboaa  whoarecondDcticgtheeiperiinonts 
bled  to  send  a  plan  and  side  eleTS.tiaD, 
iDot  tail  to  be  of  great  interest  to  jour 
il  mdera.  A  comparison  of  my  last  I<^Ltor 
pnaant  diagram  wUl  make  the  subject  per- 

I  2,  3,  4,  5  are  the  indicatora,  sad  S  nml  7 
Uty'a  speed  indieatoia.  Tbe  water  cloi-k 
ke  indicator  druma  ia  aeaa  beneratb  ih.- 
tS' is  the  friction  wheel  dririsg  tba  tpr,-.| 
;  8'  is  a  cylinder  and  diaphragm  w!iii-[i 
indieator  No.  3,  the  foroe  in  ponsdi-  jicr 
h  with  which  the  brakes  are  applied.  ;i^ 
«  Um  aimilaro^lindtrby  whichthe  atini[. 
ia  tranamitted  by  hydraalie  prei-  '.i . 
_ __, -  jdiog  indioator.  At  the  end  ol  l!-.'< 
I  the  aaenmulator,  with  its  weighted  l-v:  r, 
■Bm  water  under  preaan re  to  the  clock  ' 
ian  M  leqnired.  The  wbaela,  6*  and  T',  l 
M  Un  f^  Btiondley  indioaton.  | 


SIDE    ELEVATION 


way  ;— A  email  pipe  Tons  from  X  to  the  aeenmulator. 
F  ia  a  email  yalra  held  an  by  a  apiral  apring.  When 
the  diaphragm,  C,  falls,  becanse  of  leakage,  throagh 
a  amall  distance,  it  bears  on  the  point  ot  the  rod,  Q, 
depreises  it,  and  admits  water  from  the  aoonmnlator, 
whieh  restores  the  diaphragm  to  the  proper  height. 

Fig.  10  ia  the  auxiliary  resemir:  Fig.  11  the 
triple  talre;  Fig.  12  the  brake  tntinder,  and  Fig. 
13  the  conpl'ng  bote.  The  two  Btrandley'a  apntd 
indiostoT*,  Pijga.  6  and  7,  are  flied  agunst  the  side 
it  the  ran.  There  ia  a  small  brass  tmi  or  case,  in 
■rhich  a  fan  revolyes  by  means  ot  a  cord  from  the 
txlea  ot  tba  Tan,  the  taster  the.  tan  is  driren  the 
bigher  the  water,  with  wbioh  the  case  is  filled,  atanda 
in  the  gangs  ghli.  A  graduted  aoili  is  fiisd  by 
Lha  side  of  the  water.gaog*,  wf  "■  ■-■'--•--  "-- 
ipeadper  bonr. 


Captain  Qalton's  paper  ia  being  watohed  for  witb 
[rest  interest,  and  aa  aoon  as  poasittla  after  it  Is  read 
.  sbalt  aand  a  eopj  of  it  to  the  Emiiuab  Mkchamio. 

June  la  O.  B.  8. 


COaTIHUOUB 

HYDBAnUO. 

[14192.3—Babkib,  Humts,  and  Co.,  page  31S, 
oonlradiot  nj  statement  npon  page  269,  tbatltha 
train  fitted  with  Barkv'B  hydranlio  brake.  whi«h 


_,  _._  ^ ,  _.  kiwoarriagea  now  stati 

Bedford  are  nnmbarad  ezaatlj  the  aame  aa  ■ 

the  NewaA  trial.    Seaondly.  at  Bedford  last  yeu, 

Ut.  Barkv  bimiclf  pdntad  oat  to  DiwJlufc.<:iteHn. 
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the  "  imprOTrinmta  he  hcA  mode  jn  tLU  brain  eincc  it 
no  at  Nemirk." 

Thfre  .ri.  on  tha  Miilin'l  two  cnainos  (No«.  132 
knd  135)  and  2 1  laiiiolw  (v<<Ie  the  latt  Piiliamrntiir; 
retain)  fiit^I  with  thii  brake  Bnth  fngiuei  anA 
tliB  31  TebioltH  are  rtat[ori«d  at  Itwiford  to  nm  to 
London  BDil  (D  Narthamptoti,  at  I  aipUined  upon 

pilIR  ;;g!>. 

Tbe  aiil;  excuse  for  ths  contridictioD  of  m;  fact^ 
is  that  one  of  the>e  gnfiinci  and  tiro  carrinRea 
happen  to  havo  Rone  amj  from  Urdrord  for  repair', 
batthijnill  baTB  ratarned  beforo  this  latter  ig  in 

All  readern  of  tha  Msdumc  ars  fnll;  awaratbnt 
wfasti  loFomoliTe  anginncru  vp»k  of  no  eugina  as 
maiiiDKdaitj  oTcr  a  cernain  portion  o(  a  railwair, 
they  do  not  tbinfc  it  necs^Miry  to  afatfl  "  necpt 
when  niider  trmyorarf  repairs."  One  of  tWc  firm  of 
Barker  ni.d  Co-  waa  pnsent  iit  th«  trio]  rofi-rreil  to 
in  mj  letlfr,  when  tbc  Ijralte  fuikdtn  (top  the  train, 
riiiinTnR  at  SO  milds  An  hour,  in  15  seooadFi,  tad 
within  200 yards  I  mustrBpcat  aqu»Btion  wbieh  has 
often  been  a.-ked,  Wb.v  did  noi  Hr.  Harria  claim  this 
■top  for  Barker'ii  brake  in  any  of  biHppeeebeBbcfari! 
the  Society  of  Arti  wbea  the  di'coBtioti  npon  Capt. 
Tylor'B  piper  on  eonlipuons  brikea  was  beinK  heani  F 
It  WOK  quite  expected  that  be  would  r^pekt  the 
itatement  made  in  the  Times.  Had  he  done  >□,  ho 
wonld  bare  been  aakfd  to  let  the  soeicty  aee  a 
simitar  stop  made  agftin.  It  wa*  the  opinion  ot  thoie 

Sespnt  that  had  rneh  n  good  atop  ever  been  made, 
r,  Harria  wonld  not  bare  lo^t  auoh  ■  jtrand  oppor- 
tnnitT  of  makiojc  it  public.  Aa  to  tho  wordi, 
"  eetimatcd  speed,"  CTer;  one  la  well  aware  that  it 
ii  impouible  to  estimate  the  speed  of  a  train  acau- 
ratel;  euough  to  be  of  muob  ose  at  a  bmke  trial 
QDlewiaapeidiidicator  isuaed.  At  this  very  trini 
wme  persoua  estimated  the  ap^ed  at  45,  50,  aod  55 
miles  u  honri  whileone  Rentleman  afHrmgd  "that 
tbe  speed  was  orer  60."  I  baTo  before  slated  in  the 
ZitCBASJC  that  I  am  not  eonnectorl  with,  nor  have 
I  any  priratn  interest,  in  any  hrakaeompany  what- 
erer.  I  bare  opportunitiee  which  few  can  have  of 
obscrring  the  merits  of  conUnnoua  brakes.  I  have 
worlud  ercry  kiad  ot  conlinuoua  brake  ii<ed  in 
Grekt  Britain,  and  it  is  my  de«ire  lo  lay  tbe  results 
of  my  experience  and  atndy  fairly  bt-fore  tbe  readers 
of  the  Enolibb  Hicuahic.  Kucb  iai-enlor  has  a 
prirate  intrreatin  bia  own  brake,  and  considers  it 
the  best.     It  is,  therefore,  r[uite  impossible  for  ma  to 


Tim 


to  run  from  Msrple  to  Miller's  Dale,  with  a 
f  one  long  boRie,  Tour  eomposi 
>e  horse-box,  thus  losing  *in\,  i 


exNllen 


i-^bt  all  tbe  way.     Consider 


t]io  first  1^  miles  were  ri 


■  lattfr 


D  plea; 


11  tbeai 


Barkf  _  ._    

I  say  I  am  of  opinion  that  the  WcstiadhoUJe  auto 
matic  brake  is  decidedly  the  he°t  in  use. 

Sraith'a  Vacuum  Compiiny  bsTo  entirely  objcctFi: 
to  my  statement  upon  page  1-18—"  That  Barker', 
brake  stop"  a  traiu  rtuicker  than  the  varunm,"  am 
to  my  sayini,  on  pnge  »15  that  tbe  Sanders -is  tbi 
best  ol  the  vacuum  brakes."  0:i  tbeothnr  hand,  tbi 
Sanders  Company  consider  theirs  not  only  the  l>wt 
of  the  Tnoiiuin  brakes,  "  but  the  only  brake  worthy 


I  could   g\ 
oompanira,  b... .... 

Tyler  anid  in  bis  p 
SO  hotly  eont«t|-d 


na-iy  other  brake 
I  show,  aa  Captai 
I  no  other  anbicct 
world.     Not  only 


tend  to  prevti 
•enae  from  sa 
laskB; 


',  Bar 


.ring."     In  I 
id  Co.  what! 


ight  load,  the 
rat    Lrutiure    iHwer  oi    iao6e   engines,   and    the 

ewt  — this  oiTght  not  to  have  happened.  If  yon 
>k  at  the  runbing  of  the  Q.N.  ncRipaper  rxpri'Ss, 
n  aoa  tbst  the  O  N.  engines  run  it  from  Lcindon 
lietfoid,  138  miles,  in  3h.,  or  an  nyerHge  of 
miles  per  boar.  From  Batford  to  Minohe>ter, 
mill's,  tbe  M.S. L.  bogie  enginx^  take  100m.,  or, 
ducting  5m.  for  aloppages,  95m.,  or  a  speed  of 
out  40  miles  per  hour. 
As  for ^oonpled  engines  ninning^  pretty  equally 


,10  engine, 
snd  found 


I  dim. 


>dtbeii 


xt  n  " 


..  eicloaJTe  of  slackening  »t  £u|a'>oi'lfa  m 


NpwMill^ 

"  W.  J-  S."  (letter  1M33,  p.  815)  is  rathrr  hnrd 
9  tbe  L.N.W.  directorate.  liafming  to  bis  atnte- 
:eDt  that  "tbe  L-tf  W.  would  have  gone  on  for 
for  ruoninfr  from  Haacbestcr  lo  Liverpool  in  one 
long  botora  the 


<taesbirB  li 

ia  50m.     J 
probably  n 

ea  route  to  Li 
ice  of  traina  w 
and  Liverpool, 
dging  from   hi 
C  aware  that  it 

erpool  wn'  opened,  an 
a>  e>ta1ilishad  b'tween 
performing  the  di-tance 
letter"  W,  J.   S."  is 
entirely  owing  lo  the 
Co.  tliat  the  line  from 
been  ao  aoon  opened  for 
kin  bad  had  bia  way  it 
alf- hourly  serrica  woult 
now,  but  it  U  proble- 

c-ilerprfee  ol  the  M.  &  L.E 
Jisnobeatrr  to  Liverpool  hsi 
traffic.     If  Sir  Ud»ard  Wat 
-„  highly  probable  that  a  h 

'J.W.  S." 


itber  they  have 
train  at  work  which  falfila  the  nceeaaaiy  conditiont. 
hid  down  bv  tbe  Board  of  Trade?  I  would  abio 
sn^gciit  that  if  Barker's  brake  can  make  the  stop* 
etaimed  by  it<  proprictora,  tliey  ahoiild  haveapnblic 
trial,  end,  of  canrte,  let  .ill  tbo  results  be  accnraletr 
taken  and  publiabed.  I  hnco  no  doubt  that  if 
Barker'x  brake  could  be  made  to  do  all  ita  inyentar 

ladof  heirg,  aait  nowi8,TerjUttlonBedforfa«t 


nth. 


o.  n.  s. 


lid  anawe 
Midland  ei„ 
t.on  whatever  are  uaed  between  Manchester  and 
rirerpool,  and  that  the  conpUjd  wheels  of  the  Pro- 
cadeut  cla^a  are  eit.  6in,  in  diameter.  If  "  W.  J.  S." 
,.'Outd  kindly  send  a  few  daUila  of  bis  aplendid  run 
^ritb  Penrith  Beacon  it  would  intfrexta  good  many. 
It  is  raiber  aeldom  thiit  we  hear  of  auoh  aaplcndul 
performance  in  everjday  work- 

I  bog  to  thank  "  Egeria  •'  (p.  ICO)  for  hU  kindn-ss 
in  lending  me  tbe  lii-t  af  engines.  Would  be  kindly 
9sy  if  tbe  861-871  claia  that  run  tbe  Manchester 
newiipaper  traic  come  from  Bugby  or  Crewe  ?  How 
i)  it  they  do  not  ratom  before  'i  p.m.  li.  Ii. 

BTTBTAINIWO  THB  TIBBATIONS  OF 
STBINQ8. 

[14-191. J-Thb  following  note,  referring  to  an  in- 
lentiaa    which    "  received    provi'ional     protection  I 
enly,"  may  interest  tboae  amongat  your  readers  who 
lire  fiperimenting  with  strings,  tongues,  Sm.,  nilb 
ibo    view    of    obtaining    aaatained    tones  of  eiinal 
strength  thronghoat  the  dnration  of  a  note.     The 
invention  is  that  of  Mr.  Ed.  Tyer,  2,703  of  1877,  ' 
and  is  described  aa  applicable  to  pianofortes  and  likt: 
muFiesl  inslmments,  in  which  notes  are  prodnced  by 
the  vibration  of  elastic  stiings,  wires,  springs,  or 
other  sounding  lx>diea  when  ihey  are  almck  by  hitm- 
acrs,  or  are  strained  and  let  go.     Xotes  thus  pro- 
duced, it  is  wall  known,  become   gradually  weaker 
■rtcr  being  struck,  and  are  almoit  of  Dcceasity  of 
thort  dnraUon. 
The  object  of  this  invention  is  to  provide  menus  oF 
iHtaining  aach  notes  tor  any  dmiired  lime,  with  a 
rength  uniform,   or  nearly  so,  and  the  inventor 
tccW  this  by  placing  the  aounding  body  in  tbe  con- 
tion  of  the  vibrating  tongue  armature  aomFtimee 
n ployed  in  connection  with  an  electro  magnet.  For 
latanofl,  in  order  to  auataia  tile  notes  ef  a  piano- 
jtte  in  which  steel  wiies  are  used  as  tbe  sounding 
liodiea,  near  the  middle  of  these  wires  is  plocud  od 
[lectro- magnet,  the  coil  of  which  i«  eonnected  with 
battery  or  other  sonrco  of  electricity  through  a 
jutoflt-maker  octed  on    by  tbe  Riro  itself.      ThiB 
routact-maker  is  so  arranged  tliat  when  the  wire  is 
soma    distance    from    the    magnet  the   electric 
euit  is  completed,  and  the  magnet  being  thereby 
idercd  ac  live  attracts  thowire  towards  it.     As  ths 
™  approaches  the  roaiinel,  contact  is  broken,  ths 
raction  cea^ea,  and  ths  wire  recoils,  agjun  com- 


:t  most  be  remembered  that  the  infmoaUoB  ^ 
f  iven  is  obtained  from  the  proviaioDal  ipaoiBeatisn, 
11  gi  ia  then  fore  presumably  not  eo  complete  ai  He. 
Tjer  himself  would  be  ab'a  to  impart;  bat,  aHnBini 
Lhapoiaibilityof  anitoining  tberibratisDSof  athip, 
tongues,  i.a.,  by  meana  of  electro-magnate,  it  n^ 
he  doubled  whether  the  effect  produced  will  he  wortb 
thn  eost.  I  have,  too,  a  suapicion  that  the  deebs- 
miignet  while  "auBtaining  tha  vibratiou  nigbt 
iiitjirfere  with  them  in  sQch  a  manjiBr  u  to  prodm) 
iinytliing  but  a  musical  note.  BtrlnnflUa, 

AMEKIOAN  OSQAN  HATTSBS. 

114195.]— I  jUi  much  afrvid  that  "Eleva"vO! 
noi  feel  inclined  to  give  a  chapter  er  two  on  tht 
c«iBtniEtion  of  "  some  of  tbe  more  elaborate  iarin. 
iiientB."  thODgh  I,  for  one,  should  be  glad  to  les  i 
u^rtional  draning  and  io^'truetions  for  makiig  a  tm 
niiitraa!.  If  I  answer  some  of  "  W.  H.  Onikted'i- 
„u9stions  (letter  11165)  1  suppose  be  will  act  tkfaik 
,1^  an  intruuoQ.  A  one  manual  instrument  Bi^ 
1. 17  ea><ily  have  5|  rows  of  reeds.  For  i^^^aBi^ 
rt  forring  to  the  diagrams  on  p.  69,  Vol.  XXVI,  it 
mil  lie  seen  that  a  half  row  is  moanted  on  ths  top 
of  tbe  labeboard ;  that  might  be  a  whole  row.  sad 
il  night  have  another  raw  at  the  back,  ao  that  iWi*. 
n-onld  be  (our  seta  ot  reeds,  aa  it  were,  in  ths  Kie 
Mock  and  over  the  one  set  of  pallets.  Thsriuitit 
hp  (I  merely  suggest)  three  eets  of  8ft.  and  ens  rf 
m.  At  the  book  at  the  board,  instead  of  anb-kan, 
ih^ra  could  be  a  whole  row  ot  ICft.,  with  an  ntn 
Liiilf  ot  lOtt.  or  Bft.,  or  even  both,  making  ilte- 
W  ther  six  rows.  I  suppose  euch  a  tnbebosrd  wosll 
huva  to  be  specially  made,  becaasa  I  beliers  it  i< 
very  rare  that  aoomplete  set  is  placed  on  the  to;  if 
Liuotber.  rkey  are  aaeally  half  rows.  IftbrMnn 
would  be  sufficient  (and  a  one  manual  rareli  ku 
^an)  they  might  ha  IS,  8,  4,  or  16,  8,  B,  •■ 
'-  W.H.  0-"oran7one  elaa  may  prefer ;  bat  NM 
H-.inld  keep  the  Itt.  with  tha  super-octava  eon^, 
in  order  to  get  tbe  2ft.  lone.  "  Klevs,"  in  his  letlrr 
on  p.  92,  did  descrihe  the  ie->Une  and  Uie  iti 
bigmana  freed  stop).  The  former  is  aPoft-bmtkii( 
fUf,  made  with  light  recda  in  small  channels ;  tit 
Tui  humapa  is  intended  to  resemble  tha  bnmu 
Toire,  and  has  that  reedineas  which  is  much  admiiH- 
■'  W.  H.  G."  should  take  '■  Sieve's  "  advicw,  ssJ 
li<«r  it  in  one  of  G.  Wood's  organs.  Ths  differssn 
of  tone  in  Msson  and  Hamlin's  organs  is  simp'r 
due  to  tha  voicing.  Those  styles  with  ths  GgM 
nre,  J  think,  soft-toned,  and  have  ivor^-fnat^ 
keys;  tboae  indicated  by  letters  have  plam  frotli 
' --'     -—    loudly- voiced.      What   ivo 


ilyta 


"W.H.G."  I 

If  I  can  answer  any  question  I  will,  hut 

'li>«s  not  want  a  treatiee  like  that  by  Mr.  Warmao 
f nich  ie  a  work  for  all  time,  and  is  atudied  by  (•* 
rtuioDabi  OB  a  textbook.  OrgniOD. 

NBW  HDBIO&I.  NOTATION'. 

190.]- 
philoaophioa 

hj  your  correspondent,  Mr.  Robert  Waik-  11  ■• 
b<H(  to  point  out  an  objection  first  to  ths  m> 
natation.  I  think  it  will  be  ton nd  mora  dtfficollts 
r^  notes  on  what  I  will  call  the  aaTen-line  nsU- 
lioo  than  on  the  ordinary  five-line  notation,  butlkii 
i-i  a  small  luatter  compared  with  the  enornDBiv)- 
Tintage^  to  be  gained  by  the  adoption  of  the  K* 
nutation.  First,  us  regards  barmODy.  the  positua 
. ., . ' -lys  shows  ths  distance  el 


vala  i 


strike  the  string,  1 
tlie  ordinary  way ; 

nod  thereby  to  bri 
under  the  influent 
ing  its  Tibrations 
held  down.     On  veleasinH 


le.in;  tlius  caused  to  vilirute,  o 
one  thus  austnincd  us  long  aa  th< 
maintained.  When  a  key  of  thi 
pressed,  it  causes  the  hammer  t 
and  the  damper  lo  be  relieved  ii 
;  the  same  movements  are  arrungo 
ineclion  to  the  aourco  of  electricity 
ing  the  string  that  has  been  struc! 
»  of  the  sn-tai»ing  magnet,  can! 
ue  >■  ^ocg  aa  tbe  key  i 


.   .  inly  from  a  line  to  a  spaoJ  may  ILili- 

c^ita  an  intfrval  of  only  halt  atone,  or  theymty 
jndie^te  a  whole  tone  and  a  half— that  ia,  three bU 
tones.  Again,  in  playing  on  any  ordinary  msaiul 
instrument  with  a  keylnard  the  notes  in  tbabais 
nill  occupy  tliq  same  position  aa  thaie  in  the  lieUi: 
at  present  pUyers  have  to  read  two  langaagsa  it 
the  aame  time.  With  several  instrum-uti  it  ii 
eicecdingly  difGcult  in  tbe  preient  notation  to  riu 
Auy  paaaage  marked  Bva  ;  this  difficulty  disafpnn 
in  tha  new  notation.  In  music  tor  tbe  vioUs  aiJ 
)^:iglisb  concertina  posi 


i-tave;  the  lilHiculU  of    reading  n 
eicecdingly  great  Tbntkick  lines  pb 


binqle:  and  ooirPi,xiD  enqinks, 

lUm  1— I  HAVK  read  the  letter  of  "  C,  R.  M.," 
New  Zealand,  with  great  interest,  and  ha  oertainly 
treats  tbe  subject  of  single  and  coupled  engines  ia  « 
very  able  and  unbiased  manner.  The  high  speed  of 
tbeO.X.  eiprcascB  is  in  a  manner  farced  npon  them, 
owing  to  their  route  to  Liverpool  end  Mnnehesler 
being  so  roumlahout.  The  L  N.W.,  havii'g  tb<j 
direct  route,  have  no  need  to  attuo  snch  high 
speeds,  and,  although  they  make  a  good  many  stop- 
pages on  tbc  way,  average  4b.  45m.  from  Man- 
chester to  Lnmton,  and  at  tbe  same  time  do  not  run 
nearly  so  {.at  brtween  stations  a.a  the  G.N.  If  it 
were  n'csisary  all  the  L-K,W.  trains  between  Uan- 
chester  and  London,  and  vice  verti,  could  ho 
accelerated  witliont  taking  nif  any  of  tha  stoppages, 
and  I  do  not  think  the  Q.N.  or  Midland  could  i; 

tbe  same.     "C.  It.  U."  shows  pretty  conoluairel v    held  down.     (Jn  veleasinH  tL. 

Ihat  tbe  run  mode  by  No.  1334,  from  Leieastar  Iv    nectioa  la  aerered,  and  the  damP*'^  s^pa  tbe  vibrL 

Kantifh-town,  was  open  to  objections  similar  tn  tioas.  A  like  arranmmeat  applie*  *o  olher  aoandin  -  .„„,^„„  .!,-.,„.„  — v  — ^..^.w.^  >j  ,.,— ~v^- 
tbOBB  urged  against  single  engines — lix.,  of  mnnini.-  \  bodies,  anoh  aa  atoel  ipringi,  or  iron  ai  slee\  bell- ,  ,  <ame  rule  as  that  by  which  those  of  the  notes  ■<■■ 
fast  down  banks,  and  losing  time  up.  I  have  n-  and  oan  alio  b«niada  appplieablo  to  bodies  made  •i\  !  timple  diatonic  scale  are  determined,  which  wakar* 
corded  one  inatanca  ot  a  Midland  oonpled  eurine   other  metal  m:  ■•terial  ^  Btt*p\aa(  to  Umd  ^lescs  1  leen  is  tha   ■     '         ■■  .       ._         •> 

grttiag  into  trouble  (Vol,  IXV.,  p.  aaqTaBdm,]  '-" — ■ ' ^—       ' >■--'--■' — ._.  i  _.  ...-  ._ 

■ay  that  No.  1314, "-    ■  '     ■-  -     ■  -   ■  -* 


ii  above  ths  brMi 
.  notes  on  tkioi  is 
placed  above  tktBi 
..  indicated' by  Mr.  Wark,  obviates  tha  wholsdiS- 
Mlty,  for  the  reader  would  read  down  bva 
lie  top  lino,  instead  of  up  from  the  lop  U_  Ik* 
,M.ve.  Many  other  advantages  may  aoonie,  wbiahl 
io  not  wish  to  occnpy  your  apace  by  eouBenliiW- 
Jona  II.  J.  B.  K. 


.t!*i2vir' 


^  electrica' 


IS  of  these 


»  ot  all  n 


v..  p.    389),    ■BdMLT 

d  bogii  hiIb*,  totk 


, I p ^uB  prooesufl 

ba  kttaasted  \  ot.tha  two  kinds  ot  concord— tbU  ia  to  ■ 
ot  eoncocda  to  the  mnitltasot  ■ 
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I  alKadj  deUrmimd.  To  find,  Ugrafore, 
M  of  ueH  tira  notes,  whick  ftre  ddTslop- 
QOrd  tba  liaiU  of  ths  dUtonie  u>le,  ws 
It  And  irh»t  do(m  of  tha  Role  can  mppl^ 
I  that  ambnoe  them.  Id  tlu  cms  ot  Ul,  it 
it  that  the  nota,  A,,  auppltM  ■  hBrioonTD 
whieh  ambraoa  ii— rii..  A,.  Ai,  E,  A,  CSi 
rmaahb  m  tba  aonree  of  the  major  trUd, 
!'.  Now,  u  tbantloi  of  a  hsnaonic  con- 
fnrm  with  tlw  arithmetical  Keriu  1,  2,  3, 1, 
tUom  that  tha  ratio  of  Cf  to  A  la  5  :  4 : 
» the  ratio  of  A  to  CMa  8  :  5,  the  ratio  of 
'  ia  equal  to  J+].  or  25  ;  2t,  which  r««ult 
>th[rwiHi  eipreieed  thiu — CP  being  a  major 
ghcr  Uiu  A,  it  ia  OMMiarilj  a  chroma 
iherthuC. 

in  the  ease  otDI,  the  hjpharmanioooaoord 
found  to  mpply  it,  tho>— F",  F',  BO,  P,  DS, 
sh.  it  majlM  (een,iBthaioaroeof  themiaor 
',  DC,F.  Kowhere,  aa  theratioiof  ahfp- 
I  BODCord  ooaform  *ith  the  rsoipToaal 
icklnriea,  1,  i,  i,  J,  1,  l.itfolIoiritbBttha 
t«Fiaj:l  =  4:5;  sad  aince  the  ratio 
:  U  1  :  3,  the  ratio  of  D>i  ii  t  +  J  ~  y^. 
i  in  wordi,  without  the  naa  of  fignroa,  Dl 
r  third  below  F,  and  coaaeqaeiitlT  a  semi- 
)  aboTB  C- 

ereforti  erident  that  D9  is  hiithar  than  Cf 
le^renco  bet-eeo  J^  and   ^^  ;    that  ia,  J-^ 


1S8 


15 


•if 


a  Dole B  whwe  Taloea  are  thus  obtaioad  i 
henunra  tbat  are  moat  Urarlj  related  _, 
;  C.  There  am,  bowarer,  it  ahoold  be 
tber  ttolea  of  the  aame  names  or  sij^natares 
in  changea  of  kej,  which  are  not  tnil;  the 
«f,  bat  differ  from  thue  in  nine,  in 
iutaoocs,  bj  one  or  more  commas. 

Prod.  3.  Jaokaon. 


lOPBBTIKB  OF  mTHBBBB. 
:— PERRiPS  "  P.  G."  (letter  1*4*1)  would 
>w  sn  uiifailingrola  for  arranging  anj  " 
re  of  numbers  in  arithmetical  progression, 
thmetiod  pronretaion  plus  a  conitant 
kc.  Mj  father  diitcorercd  it  tnhrn  I  was 
1 1. 1,  the  pfooliar  properties  of  tha 


ledigile 


Ids  n 


imberai 


ii  probably  not  ni 
•aidtd  aqaare  ib  necepury,  lO  that  there 
caotral  ponitioa  to  be  oocnplad  b;  ths 
m  of  the  aeries,  and  the  rule  will  nob  apply 


the  first  term 

y  below  this,  L „.   . . 

malty  towarda  the  bottom  right- hi 
he  aquare.  Each  tnin  to  be  placed  one 
tbar  10  ths  right,  and  one  row  lower  down 
barm  imDiediataly  pracedicg  it,  and  thia 
rrangemsBt  to  be  eoatinaed  throoghont 
coar^o  is  clear.  Bot  tha  bottom  of  the 
.  bfl  reached,  and  ao  will  tlie  right-hand 
ome  diviHiona  will  have  been  prBriocialy 
ill,  in  the  fint  inatanee,  when  a  term 
n  an  imaginary  diiision  below  a  column, 
ths  top  diriaion  of  that  same  oolumn.aiid 
id  inatanee,  when  a  terni  would  full  in  an 
liriaion  bejond  or  la  ilia  right  of  a  row, 
:be  firat  or  left  diviBbn  of  tlut  earns  row- 


will  hare  arranged  thamBelres  adawn  the 
foai.  Kow,  the  next  term  will  eaaay  to 
uajtiaary  diriaion  partaking  of  the  nators 

aide  and  bottom  ones,  being  really  an 
if  the  eentral  diagonal  row.  This  term 
■eed  in  the  aitreme  left  diTieion  of  the 
r  from  the  top,  which  will  always  be 
Dg  for  it,  and  the  remaining  terma  arete 

according  to  the  foregotrg. 
rith  ordinary  care  any  odd-sided  nquars 
Slled  on  this  plan  from  that  oF  the  nine 

Sails  wbatevor,  and  ths  columns,  cen- 
,  and  rows  would  be  fonnd  to  add  up  to 
tal,  B.  Hunt. 


sqoare,  which  will  bs  fmrnd  to  eontain  the  following 
curioos  and  renarkabla  properties  of  nnmbara  ■.— 
Ths  snm  of  the  terma  in  each  row,  whether  rartieal, 
horiaontal,  or  diagonal,  is  £80  ;  and  the  snm  of  an; 
term,  or  number  of  tarmi  ohoaen  from  the  sqnaro 
(irreapeetits  of  their  position),  added  to  the  corre 
sponding  term  or  terms,  ubioh  are  si|^nidLitant  froni 
the  eautre  ^  """''"'•  ?f^™'    '    ^''°.     The  snm. 

of  all  the  tarma  contsinsd  in  each  qnarter  of  th'> 
square,  and  alio  the  mm  ot  the  middle  16  terms, 
are  equal  to  eaoh  other — rii.,  5:^0.  The  diagonal  ot 
any  quarter  ia  equal  to  the  diagonal  that  lies  at  right 
angles  to  the  former,  in  the  opposita  quarter. 
The  diagonals  of  the  middle  16  tormi  are  eqoal 
The  odd  terms  of  the  top  hnriaonta]  row  added  It, 
the  errn  t'rma  of  the  bottom  row  =  SSO ;  thi- 
appliea  to  the  Zod  and  7th,  Sr^  and  Gth,  and  th» 
4th  and  Sth  horiiontal  rows.  The  odd  torma  ofaii' 
lerticalrow  added  to  theercn  tprma  of  any  othcc 
rertioa!  row  <=  2G0.  The  sums  of  the  odd,  and  th. 
aums  of  the  e*en  terms  in  each  Tsrtical  row,  iri 
respectirelj  12S  and  133.  Take  any  two  rows, 
either  rerlical  or  horiiontal,  or  one  rartical  and  tlii 
other  horiiontal,  and  add  each  alternate  term  of  oni 
row  to  each  alternate  term  of  the  other  row ;  thi' 
aum  will  be  260.  The  diagonals  of  each  group  of  4 
terms  ara  equal^the  aquare  thos  forming  IS  guel< 
gronpa.  If  the  earn  oF  escb  of  ths  *  groupa  in  ear^t 
row  were  added  togfther,  as  in  an  ordinary  aquari. 
of  ioalla  in  aside,  they  would  form  a  perfect  fqnaro. 
as  shown  by  the  small  one,  in  which  each  term  = 
the  aum  of  its  respeetiTe  gronu.  The  sum  of  each 
row  in  the  Amallor  pquare  it  .'/^O.  The  key  of  thic 
square  will  follow,  if  ii   " 


W  00  17  21  33  37  16  12 

5C  S2  2S  Kl  41  45  8  i 

2  S  47  4.')  31  27  .W  51  232  92  l.'iC  4(1 
10  14  3!)  35  23  19  5S  62      32  164  100  22'C 

3  7  46  42  30  26  H  55  36  160  I>6  22fi 
U  IS  3S  31  22  18  59  63  220  104  16S  26 
61  57  20  2(  36  40  13  9 

53  19  23  32  41  43  S  1 


There  is  yet  anothar  peenliari^  abont  It  which  I 
I  should  like  diioosBsd  in  the  pages  of  "  onrs,"  as  it 
I  fairly  poiilea  me  and  srar;  oas  else  to  whom  I  hava 
I  shown  it ;  in  fact,  I  nerar  shew  it  to  any  of  mj 
I  anscisntifle  friends  for  this  reason.  Looking  at  an 
object  in  tha  nsoal  manner  yon  aae  the  otaieet  liaind 
I  on  a  black  grpund  in  the  centre,  with  the  most 
',  gorgeous  polariiation  round  it.  This  ia  obtained  by 
,  ravolring  the  spot  lens.  Now,  it  the  polariwr  b« 
'  rotated,  tba  black  ground  and  the  polarised  tigbtan 
'  seen  in  the  moat  glorioDS  ccmfnaioD  —  eommonlf 
called  mnddled.  Stop  this,  and  rotate  tha  analyser. 
Lol  another  nnacoonntable  traoaformation.  Tha 
black  ground  baa  tatreated  1«  ths  tdgcs,  laaiiog  tha 
poiaiisiigg<Hugon  in  tha  sautre.  Can  ary  rudsr 
einlain  thia  ? 

For  the  infomwtion  of  Mr.  Albert  Smith,  A.  H. 
'  Alien,  and  othera  intsrested  in  the  delaatfons  of 
odolteralcd  food,  I  would  say  that  It  would  prore  a 
great  raloe,  aa  the  starch  of  amnmiat  appears 
grevo,  while  the  atareh  from  ths  potato  appean 
brown.  Milk,  when  pnrS,  is  bright  yellow,  wUlt 
that  contuninR  water  Is  qnita  blna.  This  is  with  a 
red  and  bine  aelanlte.  Haoy  other  objects  appearin 
letally   diffsrsnt   conditiona   than   to  an  ordinary 

I      At  the  next  n ~ 

Sode^apa^n.—   ._ 
present,  b«wildsting  in-.-u...... 

1  shall  be  happy  to  show  any  of  your  readMt  its 
ourions  etteots  on  the  objeoll  BHUitiauad  if  thiy  nUt 
adyertisa  their  address.  B. 


OABBBaBAIN  BSrUICTOBS. 

[1^0S.]-Or  refleotors  tha  CassecnlD  wm  my 
flfst  lore,  hot  eiparisnoa  has  aomewhat  modlSed  my 
afFsotion,  mora  aspeeially  as  the  gntndast  axprassion 
of  that  form,  tha  Great  Melbourne  doaa  not  appear 
to  hare  aqnalled  Ibe  "great  expaotaUona"  enter* 
tinned  by  many  of  what  the  peifocmaaea  af  a  4ft. 
specnium.might  be  in  tba  pelluaid  atmasphere  ol 
Australia. 

The  Casa^rain  has,  I  naw  think,  a  apeciali^— ■ 
defect  whiob  renden  il '"" 


JoiBph  Jewaburj. 


BroofcGelda,  Birmingham. 


[14500.  f— iH  refaranoe  to  "  P.  C.  D.'s"  artiota  in 
oar  last  (14441),  there  is  only  one  way  of  arranging 
1  the  nine  holse  that  nnmber  of  figures  in  arithma- 
ical  progresaioD  so  as  to  prodoee  what  is  known  ai 


With  larger  nnmbora  there  are  fonnd  to  be  ■  grant 
many  arrangements.  Thns,  16  boles  (4  ■  4)  girss 
some  bondreds.  The  three  following  can  he  trans- 
poaed  by  writing  the  top  row  below  tha  bottom,  and 
still  bo  magic  ;  and  if  the  second  and  third  row  in 
aiico^stion  be  similarly  transferrsd,  or  if  in  its 
original  or  any  of  tha  transposed  forms  the  right 
'  >nd  row  bs  transrerred  ta  the  left,  Mid  the  aeoond 
nd  third  in  Eucceision,  tha  sqnare  is  still  parteet : 

1  14  11    8  1  14    7  12  1    e  13  13 

13    7    2  13  8  11    2  13  14  11    a    7 

B    9  16    3  10    5  16    3  4    5  16    9 

15    4    5  10  15    4    a    a  15  10    3    6 

ThefoUowing,  1b  25  holes,  ponees  the  tame  property  : 


ng  ton 


le  NewtaniaD.    This  is  the  ns 


IS  prains, 


l!l 

art 

V. 

ft 

15 

7 

11 

?fl 

1^1 

its 

H 

1« 

16 

13 

17 

21 

5 

1 

14 

H 

K 

HI 

M 

22 

16 

IS 

9 

18    12      6      5    2* 

lu  all  these  forms,  and  deubtless,  in  many  othera, 
the  order  of  the  natural  numbers,  1,  2,  3,  &o.,  in 
line  goremed  in  eaih  oasa  bj  a  law 

J.  a.  r. 


'seription  ot  a  new  pieoe  of  apparatna  for  me  with 
la  microeaope.  Mj  friends  think  (hat  it  ought  to 
be  called  alpolariaeopic  apot  lens  or  paraboloid,  inas- 


tha  ride,  uid  so  whan  an  object  ia  rertieal  oi 

BO,  we  hare  to  lie  flat  under  the  Instrnment  or  in- 

DonraBiently  crane  odt  nsoka,  wbareaa  objeeta  in  a 
rerthsl  position  are  jnat  in  the  mo^t  coorenient 
nitnatiou  for  obeerration  through  the  Newtonian. 
Ot  eoutse,  with  the  former  inatrument  we  oan  use  a 
itar  diagonal,  but  this  ia  to  add  another  reflection  to 
s  Eomlunatiou  which,  perhaps,  luu  already  one  too 
Euany. 

Neither  ia  ly 

neck  tha  bgst  m 

iseire  the  aipraatic 

The  Acab  in  tha  desert,  tha  Indiai , , 

Lba  sailor  on  the  oosan  nsrer  throw  the  hewi  baek 
■hen  regarding  distant  objecta — just  tha  rarerM; 
ihey  lean  tba  head  slightly  forward.  I  an  sore 
tome  of  tha  fauciful  markings  oeoasionally  seen  or 
inpposed  to  be  seen  by  eamaat  obierrera  on  the 
[)lBBets,  and  eepeeially  the  dlsagreaments  regarding 
ifae  eoloars  of  fixed  slara  are  the  reenit  ot  fatigue  to 
ihe  eyas,  DrhnlpallT  aansed  by  a  neoessitT  ot  looking 
Ibrongh  tba  ttfsaeope  ia  a  manner  not  the  best  for 
clear  seeing,  and  giring  less  repose  ta  the  eyei  than 
ihey  woold  hare,  hod  we  employed  them  in  tha 
^litian  we  ordinarily  see  farthest  withoot  instiu- 
nantalud. 

If  it  were  not  requisite  to  silrer  glass  mirrors  so 
Ireqnently,  refleotors  would  be  Infinitely  more  In 
faraur,  bat  tbla  constant  tamiahing  is  a  great  draw- 
iwck.  If  Mr.  bnaaater  or  eome  other  inganloa* 
iiptidan  would  turn  their  attention  to  this  matter 
Ihey  might  perhaps  inrant  some  lacquer  either  to 
combine  with  the  film  of  aitver  or  to  spread  oror  it, 
ot  suck  tenuity  aa  not  to  interfere  with  the  figaie. 
I  hope  onr  graoioos  friend  will  find  time  to  gira  the 
"Uggtetion  some  thought.  I  reoslleel  ruidiag  how 
Samaden  or  Short,  I  forget  which,  gnmnd  a  mlrnir 
baok  and  front  so  as  to  corer  the  back  with  tin 
and  mareory  aa  our  looking-glasses  are  made  |  andi 
a  methad  was,  at  least,  durable  and  brilliant. 

a.  B.  Vanneny. 


lieen  no  issue  of  erowni,  we  bellere,  si 


apayon  will  allow  me  space  tc 


publiabed, 

DB,  that  1  could  wi 
,  3,  4.  in.,  ug  to  102] 


forming  a 
oniaiDing  tba  eame 
the  accompanying 


potariscope  with  a  spot  lens  fixed  in  ths  upper  part  [ 
of  the  polariser,  thongh  it  ia  quite  imniaterial  ^ 
whether  it  be  fixed  either  at  top  or  bottom.  If  at  | 
tliH  top,  the  eelnnite  mutt  be  placed  b^w,  junt  i  , 
nbora  the  polarisoope.  in  a  slit  prorided  for  it.  Of  i  i 
conrae  if  placed  below,  tha  aelemte  is  placed  on  tha  i  \ 
stage  in  the  orilinary  way.  One  notable  peonHarity  |  | 
aliout  it  ia,  that  instead  of  rotating  the  polsriscope,  i 
tho  spot  lens  muat  be  filed  in  a  loose  cell,  capable  of  I  I 
being  rotated  like  an  ordinary  polariser.  |  < 


:  it  would  he  tor  the  publio  eon- 
.'  '  I  Sarin,  first  oolnad  in  1819.  or  thai 
.. .,  jonld  be  the  coin  adopted,  or  that 
III'  In  circolatlon  ;  and  abont  two- thirds 
I'r"  raceiTed  were  in  faroor  of  baring 
iiintini.  The  coinage  of  half-crowns  was 
I  -iLiusd,  and  abore  roar  millioDaottheis 
.liii'ijin  the  ootirse  of  the  last  four  year*, 
a:-  many  florins  also.  The  crown  is  a 
^□,  and  tbe  groat  ii  sometimea  con- 
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sr» 


,  . ., ia  mention,  m  mmA  {nitofiai, 

[81876.1— Compound  r.  8faeI»-OrlI<idar  S!n- 
eliiei.— Mt.  LanirtoB  Ukea  my  irrll-iDtentionad 
buitcT  no  i^rieni,  Bnd  itandK  on  tbe  dLinitj  of  bit 
"  ixinTiFiiw."  If  I  hid  ff  It  incliaed  lo  ba  urokitic 
I  auDni  him  be  his  afforded  abundant  opportmiitr 
in  bath  a(  b»  Utten.  Tn  hU  noteau  p.  2galiewTites 
pIwbIt  lOOngbUiat  "(or  ods  choree  oflteam  ws 
Bst  fiEO  TwniitmB.  Id  the  BiDgla-ojIindeT  we  oui 
onlr  rat  one  raonnm  :  hence  tbe  diudraiitaca.''  Id 
bii  laeond  (p.  3t7)  ha  itatea  that  tbe  louot  preiaDre 
betwero  tba  hi^h  and  the  law  Fra*>nre  i^liddeia  "ia 
ooncipondiDglf  ^ned  by  inereaeed  piaton  areft." 
To  any  one  arqnainled  with  memlj  the  aDtlinea  of 
the  tbrarToFhFaiinthattaun-eiiKineBach  an  saieT- 
tion  will  appear  extra  ordiuarf,  and  aa  for  ma  I  eaa 
only  aoDsratnUte  Hr,  lAngten  on  fiadinr  io  eaaily 
"in  loiB  a  nin  to  match  the  far-off  intereat"  on  hia 
DOal  bill!  (I  bes  TennyMin'i  pardon).  Sarionaly,  if 
Kr.  I«nBtoa  tnU  only  refer  to  Vol.  XIX.,  and  read 
tbe  hiatorj  «f  the  eompoand  enaioa  there  prlatad. 
mai  will  atate  all  ibe  eouditlona  (dimeniioB*,  Aa.)  of 
two  rlTal  enitinea,  one  eompoand  and  the  other 
dngl«,  I  will  endeaToar  to  thoir  him  where  tba 
raperwrilj'  nially  li«i.  Aa  he  pata  tbe  matter,  any 
oae  oodM  aacily  retort  that  it  would  be  more  adran- 
lacaont  to  nee  the  iteam  in  a  aingle-oyliDder  the 
duunetec  of  the  low-preaanre  one,  than  to  hava  two, 
and  loM  preaanre  in  the  tranait  from'  one  to  tba 
otber  I  for  it  ia  obriona  that  there  ia  only  ao  mncb 
"  work  "  in  the  ateam,  and  if  aoma  of  that  ia  loit  it 
will  pniile  yon  to  refain  it.  Another  thins  Mr. 
XMUTton  may  ooniider :  how  ia  it  that  tbere  ia  a  aain 
over  tba  ain(le  en|iDe  when  tbe  ttaam  from  the  bigh 
pteaanre  ia  taken  into  aa  iutemediate  leoairer 
More  entering'  the  low-preaaure  (wbere.  in  fact,  tba 
nbaut  of  tbe  higb.prwanre  eloaea  before  the  nlya 
o{  tba  low-pTManre  opena)  P  Wbat  bai  braome  of 
Ua  aeeond  vaennm  then  t  PerbapB  ha  will  be  i — 
ptiaad  to  h«ar  that  a  aiosle-ajrlinder  engine,  ata 

lasketed  and  clothed,  with  Corliaa  vama,  and 

toe  mnd>  enanaion,  will  ran  the  beat  oom^onDd  ' 
TMT  eloae  indaed ;  bat  nnder  any  sanal  oondituna  of  ' 
woAlBf,  tha  eomponnd  mnat  ba  aoperior,  if  other 
ttlnf*  are  aqnal.  Let  Hr.  I^ngton  work  the  pn>- 
Idem  ont  by  BCD'**!  takins  dna  acooant  of  tha  dif- 
faiaDco  in  tamparatore  of  the  ateam  at  Um  two  enda 
of  Uie  atrokea.  before  ha  again  yentnrea  to  aay,  aa 
be  doea  in  p.  SM,  "  bat  were  it  onl*  a  matter  of 
dUhMBee  of  beat,  I  abonld  incline  to  belief  in  the 
rioiple  MigiM-"  "Aaaeo.  Inat.  C.  B."  thinka 
-3.  B.  CruOl  ba  iBrprUad  to  hnr  that  the  com- 
baatlonof  powder  in  a  cannon  prodnoea  a  Tacnim. 
"3.  B.  C.  tenet  aarpriaed  at  anytbing,  bat  he  ia 
amnaed  that  "  A.  I.  C.  E."  ahonld  haye  omitted  to 


ion  io  yonr  oolnmne.      I  did  BotapproTCof  Mac- 

aren'a  pfioneiic  memory  table,   ao  made  one  for 
nyielt,  a  oopy  of  which  may  be  iDlercatinit  to  aoma 

M  yonr  readen.     The  cipher,  o,  ia  repreaented  by 

t,  el,  or  g.  1  by  6  or  p,  3  by  e  ori,  Ao  ;  the  '  "        '" 

with  u>  and  u.  and  also  the  aipirate,  h, 

nnmbera.    The  key  aUada  tbaa  :— 


fc,p 

i 
4" 


baby^iVnt 
beabiya  b«g  bo<*l 
piano  bnreuibnah 

cake 
cab  conch  cat 

oavn  caaa  coal 
cbain  chair  cheaae 

30 

dnck 

Inbewatehdate 

doredoidabtiit 
dome  door  diah 

40 

eaTehook 

60 

a    'ni™  Jo.l 
?loTe  gig  Hirie 
gun  jar  noois 

,S. 

elbow  !ac9  lady 
loaf  log  lily 
lion  lyre  laih 

AmeritiaiiOrBail.— Maylaak" 

ihihrad  whether  it  !■  an  Ameriean  organ 
'nmtbatbehaaallsredP  Ipnmmethi 
he  altered  the  keyboArd  from  F  to 
A)  F  ?  Wbat  I  want  partionlarly  te 
_  _,  ,j  ahiftiDg  the  reeda,  he  fonnd  tJiq 
ndapted  for  the  lenifthi  of  the  new  channel*, 
think  it  weald  make  moeb  dtffarenoa  Od  a1 
ainm,  bnt  I  can  ue  a  difficnlty  in  tbe  Ad 
iirgan,  eapecially  if  the  nolea  added  were  at  ba 
Tha  price  he  mentioni  i>  a  lonir  way  beyond  1 
ninm  reeda,  ao  I  am  in  donbt  if  it  it  an  Ad 
nr^raa  he  hag  been  altering,  althonih  ha  api 
"  my  bannoninni  kf y board."— Okoamoh. 

p27Sii,]— L.B.  nod  8.  C  Bnginoe  tU.Q,] 
rollowioBare  affwof  tbaprini-ipal  dimeDUoni 
above  engines ;— Diameter  of  leading,  drirtn 
trniling  wbwli,  3ft.  Hiin. ;  dintneter  of  cyl 
13io.  '  20in.  Btrohe  ;  wbeel  Uae  (toUl),  ISf 
tubes,  Hia.  di»inft..i^len?lh.  9ft,  SJin. :  I 
Bnrfnce  of  tnbea.  *T0  bij.  ft.  [ditto  Ere- hot,  BS 

.ffwliTsp^eBdnrooBpiiloBB.  71  isih..  which 
ia  Tery  low  for  a  aii-oonpled  ensioa.  Moweri 
an  lake  200  tone  np  an  inelina  of  1  in 
E,  L.  P. 

[3S7D9  and  S28S3.'|— I-andon  TJnlTarally 
oulation  (IJ.Q.),  —  Tbeie  correipoDdenta 
ipply  totbeBwittrar,  London  UniTenity,  ii 
a  stamp  for  reply. — Os. 

[32810.1— Grinding  Dry  Hoap  (U.Q.J-l 
lie  managed  in  a  mortar.  Tbe  powder  will  ol 
require  to  be  sifted.- Os. 

[32821,]  —  PTgldtum  of  Z,acewing  ; 
"  ChryBOpapetla  will  find  two  near  tbe  ei 
of  the  abdomen.  I  cannot  aay  if  confinad  t 
■ei,  but  probably  not.  aa  both  male  and  fern 
hara  tbem.~D.  Allen. 

rssaze.l—Uidland   Srirera  and   Fire 


'■Yoonjt-F^ 


r  this 


baaed.  Paibi 

5y 


the  theory  spon  which  each  an  ataoiion  ia 
''aibapatbat  gentleman  will  not  mind  point- 
at  what  --^  -'  "    '---    --'  -'      --"- 


b«  will  probaUy  Bod  n 
theiUr  rnahini 


ime  of  the  worda  might  donbtlepB  bo  improvpr 
inn  '  and  I  ibonld  be  glad  lo  BCf  Tnoro  aiiitiihh 
ordii  Eniicxted  for  the  anmbara   10,  fi2,  5i   (tht 

a  be  of  use  tbe  whole  table,  or  ev*B  a  part,  nmsl 
>  Iparoeii  nry  perfectly.  Aa  to  the  manner  ol 
jpljiiiir  it-  "8  will  snppoBe 


r  rnBhing  in  to  fi. 
a  back  Aen  it  ii 


hat  part  of  the  bora,  and  at  exastly 

ia  creatwl.    It  he  will  also 

rt  made  is  principally  doe  to 

tha  air  rnahins  in  to  fill  Uis  Taeanm,"  ba  will  oon> 
fat  a  irreat  tayonr ;  and  if  at  tbe  aame  time  he  will 
atteapt  to  explun  how  it  i>  that  those  gnD-ootton 
rackets  mantioDed  on  p.  8S9  make  rrparts  so  load, 

~    '    eaaon  lo  mend  hiB  rather  dof- 

nebody  will  Bay  next  that  it  i> 
in  to  fill  tha  Taeanm  Uiat  driTaa  a 
■  ia  fired  !-J.  B.  C. 


wonld  be  glad  to  avail  onrBeW^e  of  "  Q.  O.  F. 
oOer  on  p.  320,  and  learn  a  little  more  of  "  Byate- 
Siatia  memory,"  I  cannot  qnite  dearly  follow  bim 
ia  bia  explauatioa  of  tb^  anbjsct :  bnt  I  dare  aay 
anotber  letter  from  him  may  aladdate  the  matter. 
In  a  ayatsm  I  attempted  to  learn  some  three  or  four 
ycnrB  mo.  "  cabVcT'''''  wou*li\  D<tt  hure  nprareDted 
the  iliite  JcDDcr  di^covfrvi)  Ti>eeiDation  bat  two 
years  bitor— 'IE.,  71"«.  "  Capt'r"  would  haya  been 
the  ker-irord.  and  I  Bnppoce  Iba  beat  aaaoeiatioa 
would  be  tbo  fignre  of  au  infant  catting  a  "  caper  " 
whilst  being  Taccinaled.  Bat  that  would  onlj  give 
tbe  date  of  tbe  diacoTery,  and  a  Ireah  association 
wonld  have  to  be  formed  for  tde  name  of  the  dis. 
ooTtrer,     "(i.  O.   P.'s"  seoonil  iUoitration  of  the 

Soadrant,  so  far  aa  1  can  see.  only  enforces  tbe  fact 
jataqnadraut  hat  degreaa— atbing  by  no  mtans 
difficnit  to  remember— bnt  lenres  ns  oomplelely  in 
tbe  dark  as  lo  17VI  beioE  thl  date  of  Qodfiey  i 
fnrention  of  it.  What  I  conaider  to  be  the 
drawback  to  the  scieno 

unmbersf  artificial  lin ,, 

Information  together  in  one  comptele  chain.  1 
abould  like  a  bint  or  two  on  how  "  Q.  G.  P."  avails 
Umaelf  of  mnemonics  when  wiabing  to  acquire 
oanddet  ■•  '     "^ 


callvthe  beads  of  tbe  Sem 
eg  with  the  beatitudes, 
1  with  the  word  "boy," 
:  picturing  lo  the  mini 
''i  blessicg  would  a 


avidectly  not  acquainted  with  the  anbieot. 
quite  right  when  he  Btates  each  one  takes  1 
from  cleaner  to  fireman,  and  fireman  to  drii 

Sa.  Bd..  after,  4b..  until  pasaed  for  driver,  wh 
wane  ii  4s.  Bd.  per  day.  antil  appointed 
driver,  then  it  is  Bs.  ed.  first  six  months,  aet 
montha.  Bs.  Bd.,  next  twelve  month B,  7b., 
years  f'ioi^  appointed ;  after  another  five 
i^crvice,  7?.  Bd.,  or  aeven  years  ainee  made 
Then  he  saya  that  tbey  have  alwaya  two  dr 
shunting  eaglnes,  whieQ  is  not  tbe  case,  as  I 
krpt  in  esse  of  eitra    traffic,   uud  to  wor 


re  oft  o 


r  iU.r 


re  are  the  salt  of 


.._.  ,- head)       _ 

the  enrlh."     A  lawyer  with  a  wig ___ 

tnicht  be  nB°nci«ted  in  the  mind  with  the  worda  "  to 
destroy  tho  law."  A  aheeo  eatinfr  poisonouk  "  ivy'' 
tenves  might  be  pictured  to  connect  "ivy"  with 
"  TboTi  abalt  not  kill."  and  BO  on  to  the  end.  Next 
dav,  or  an;  number  of  days  after,  the  word  "  boy" 
will  recall  tba  beatitudea ;  the  word  "ivy"  will 
TccalHo  the  mind  tbe  words  "Thou  ahatt  not  k;il." 
and  PO  nn.     Should  any  one  doubt  the  fa 


out  on  the  main  line  with  a  passed  cleaner  wil 

lu  tbo  late  Mr.  Klrtley'a  time,  wben  cleani 

apnointed.  they  had  to  be  from  18  to  22  yearr 

■         .  heiKht  art.  7tm.,  bnt  I  do  not  think  there 

:  ™'"'  *"  ""?■  I  rule  to  that  effect  at  the  projent  time,  aa  t 

Loh  repreaenU    „„,  mere  lads,  and  some,  I  should  tt-:-''  ' 

thaTS^'w     looks,30yBamof  »ga.-JoB«PHGBi 

ond  word)  would  re^ll 


[3 2S«.}— Tapper  Bolls  (U,Q>.— Ton 
hat  is  termed  o-  "  switch  bo.inl,''  by  means  i 
I e  battery  can  be  connectoi)  with  any  of  I 


E  respective  bn 
[32882.]— Boiling  Oloo.— If  "O. 


hniss  arm  work 
I'-wireof  batte 

['11  by  placing 


much  information  in  the  report  of  the  medi 
[  e"B«biB"oni""to"  rimerobSr  the  beads  oftV"  '  °?-  «i«  mannfaetnre  of  alno.  The  beet  boile 
aiiyatrikiag  illuetration  or  other  detaila.  '.leva,  a  steam-heat^  one  i  hut  open  pans 
J  makes  perfect ,"  but  even  tha  tyro  in    jaently  njed.  heated  by  fire,  tbongh  these 

,._ii. :„!.! 1..^.^ll„otgg„b     I  Itlodwithmeanaot  heating  by  ateam.     W 

■     •      -f.P. 


IB  in  which  they 


•e  the  greatest 


jner  Ua  memory  has  acqotrei— W.  1 

-  Boap    Subatltnto   (7,4.).  —  I    bave 
'         *  "   ia  (eolntion)  and  oil  to 

_.     ._..       _._   toiled.    Should 

A  Fuller  "  to  try  a  few  eiperimouts 
a,  borax,  and  oil.  Bewill  soon  disco»r 
ntitiet.  t  do  not  think  the  liquid  1  ha' 

'   d  Huytbing  else  bat  ammonia  and  o 
:t  in  tbe  miring—they  merely  require 

■   logetber.    It  bor —  '"  ~--'  "  "'  " 

,  .nwater.-ON. 
Hiorosooploal.  — Altbongb    this 


--  ..  ..  kept  by  meanaof  a  false  bottom 
ind  a  removable  Tarti»l  framework  [n  th 
jivides  the  pan  into  two  parts,  with  a  clea 
•ray  in  the  middle.  The  qnantity  ol  w> 
iepend,  to  a  certain  extent,  oa  tbe  qnalit 
tnaterisla  ;  but.  aa  a  guide,  it  may  be  statei 
largo  works  a  charge  coasisls  of  12  tons  of 
'-  '  ■ ' — '--  lud  tho  produce  ahonld  1 


of  glue 


J.T.M 


information  of  a  very  a 


rlan- 


C922ee.]— BTOtmnatio  MeniDi7. 

tieiag  each  a  Talnahle  aid  to  the  memory 

~~-~'"~~  "\e  aabjeet  haa  not  received  s 


U  need  it  should  I  "haald  be  at  least  8ft.  and  aa  mach  mora  i 

.  Bn  yon  can  make  it,  tor  the  greater  the  I 

lallermaylbe  the  scantlinglot  the  bars,  ani 

ill  be  the  liibiUty  to  injury  from  hail.    B 

■--    that  the  greater  the  pitch  the  i 

Id^V 


™-rfiXlimKX  '■r-.™X,an  seen,  too,  that  tbe  greater  the  pitch  t; 
LgnedtoUmbo-  Csrpenterou  the  glass  coat:  but  there  will  also  be 
^^^.f.  '7  r.^'  T'™"    TheV"  »n  te  obt.ined  ready  moul, 


LTil  standard    apecimena  of    etaroh  procure  . 

i  from  reliable  aonrcoa,  or  prepare  them  your-  ' 

louconld  prepare  rice,  wheat.  poUto,  or  sago  ^i-^t' "itto;:    Kt'it"  toge"the"r'wit'h"bid 

J  on  will  he  able  to  get  a  .ample  of  pure  ,i„ti„^the  heads  deep  .nongh  to  covert! 

oot  fr»m  the  wholeiale  people.-Os.  i  5^^^,  «    jf  (he  mortioea  and  tenona  are  w 

e.]— aold  Sbell  (IT.4  >'— I    do  not  know  and  greased  with  a  mixture  of  pure  fat  a 

r  yen  mean  that  annaed  sold  ahslls  are  kept  lead,  together  with  the  acrswa,  it  irill  eoi 

i^i  cAse,  and  that  thev  fade  while  in  tha  case,  easily  after  being  np  ten  years-     Paint  « 

.  yoD  liava  used  gold  ahell  to  gild  some  article,  coats,  letting  tbe  priming  dry  in  well    N 

-'     r  of  the  article  fadea.    The  latter  can  time  to  start,  so  aa  to  get  the  benefit  at  an; 


3.  by  Sin.  stuff  ; 


be  obviated  liy  giving  it  a  coat  of  Tarnish,  which  will 
keep  it  from  OOntaot  with  the  air.— Os. 

[32328] -Barepathlto    (IT.t].).— Wonld  advlM 
yon  lo  try  again  and  Bgain ;  yon  won't  anceaad  witb 

tbisinahBrrj.— 0«. 


dry  the  frame)  that  we  may  have.     They 
ooming.-S.  M. 

i3388S.]— Greonhoase.— Parhapa  this 


Gardener."    Tho  wood  that 


od  that  Toa  require 
tba  whole  of  the  tii 
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to  b«  made— 4iii.  x  Sin.  will  do.  Tbe  fol-  | 
B  tha  jAtBtt  oat  of  BTOODd  i-'Fonr  piscei, 
tor  P  Q  B  S ;  three  pieoee,  13tt.  Ions,  for 
m  piewi,  7tt.  Sin.,  lor  A  »t  buk  ;  three 
tt.  Oio.,  and  two  piecM,  Gft.  Sin.,  tor  i 
Ul  two  pieees.  Sft  lin.,  tat  V  W;  two 
t.  Sia.,  for  S  T  I  O  0  are  hinen.  Be  (nre 
I  tlw  doTctailB  fit  wtll,  or  elie  the  boaie 
be  Inn,  and  will  b«  cotutuitl;  braiJciiiff 


W ■32889.]  -  The  PnUometer.  —  WiU  "BUok 
itoh,"  who  kuwared  tUa  qaerr  on  p.  ^i,  kindlj 
axplaio  how  the  pnUomater  may  be  driren  wiU 
eilutiat  ataam,  go  m  to  Mitoallj  coat  nothing  in  the 
working"  P  I  am  tbinkina  of  pnrchmiing  one,  and 
mob  a  demonttiation  of  it>i  adrantagea  wonld 
•ettle  the  matter  at  onoe.  I  eao't  ooneeiTo,  thongh, 
how  it  ia  poaiihla  to  tone  wmtar  op  ■  pipe  at  m  ooit 
of  "  nathiag."— HiMI-OWNBB, 

fS288S.}  —  Waahint  Powder.  — I  oaniiat  gire 
!.  S."  aaj  detaila  of  the  method  of  prapaiiig 
waahioD  powden :  bat  they  ar«  moathr  made  from 
eoda  aah,  prsbabl;  with  a  IttUa  ot  tbe  beat  aoda. 
The  mixtaie  ia  ooandy  gronnd.  aod  treated  with  a 
aiMorgammf  liqold,  to  praiarTeit  from  tb«  affeeta 
of  the  atmoaifhere.  It  ia  then  dried,  finely  gronod, 
and  packed  in  boice  oOTsred  with  paper.  A  "  waih- 
iug  liquid''  would  be  a  eolation  oontaining  aoda. 
borax,  and  perhape  ammonia,  together  with  a  little 
turpentine.  The  Utter  haa  a  wouderfol  eSeot  on 
dirty  elottae.— J.  L.  E. 

[338D3J-BlBt«a— I  wonld  recommend  "  C.  0  "  to 
read  "  S&le  and  Slate  QoarryiDE."  by  D.  C.  Dariee 
(Loekwood).  The  mere  prioee  ajid  liiea  oan  be  found 
in  the  "  Bnilder's  Piioe-book."~-Ll^NDHLO. 

[32SOt.]-Caj>ary.— T  hsve  kept  nod  b«,l  e»niiri?« 
for  some  jeers,  lad  wnd  tbe  followine  notes,  which 
may  be  oF  uie  to  tbou  whose  ciperience  it  leu 
eilsnBiTe.  Tbe  osffe  ebonld  be  kept  iprupnloasly 
cleao,  end  ba  Itoroaglily  oiprtaulod  at  loait  onoe  a 
week.  Cagei  wiib  wire  CroQU  and  wood  aidrja, 
hack,  and  top  are  the  only  ones  ndapt«d  for  birds. 
The  bottom  must  be  strewed  with  rbdi),  ronewBd  at 
leiBt  onte  a  wfek.  The  percttB  ebontd  be  acrsped 
with  a  kiilTB  wtenexet  oonlcd  with  dirt,  and  fre- 
qn*nllj  chnnffed.  Tiio  aides.  Wk,  and  top  o(  caire 
abonld  be  liuieKaslied  O'ery  six  weeks.  The  birds 
ninst  have  n  cold  bath  erery  day ;  they  instinclively 
know  when  to  use  aad  io  aroid  it.  Oae  of  thoao 
aballDw  pola  in  whieb  potted  ihrin^pa  are  (■eneralty 
sold  makes  the  beat  bath  ;  tbia  bait  fillBd  with  water, 
abonld  be  plaoed  in  the  ease  eTery  morning.  Gi'e 
the  birda  plputy  of  green  food  aad  fruit— snob  as 
apples.  Allovr  theni  to  bare  aa  oucaaional  "ont" 
ilublo  room  or  oltic  ;  they 


one  np  on  trial,  and  we  are  qniie  eatiafied  that  be 
baa  been  right  all  along ;  we  are,  tberetbre,  pre- 
"oring  a  patent  toaader.  end  as  it  waa  deaoiiDed  by 
oorreapoadent  two  weeks  ago  I  need  not  repeat  hu 


}  find  tl 


thoir  ( 


I/Hll 


birtlB 


description.  We  are,  boweTer,  prapariof  four  dif- 
ferent iadieators,  and  ma  tkey  are  Ten  intaraatioa 

a.i  loH-pro»9ore  ganirea  to  Bviry  meobanio  1  Band 
sketi^b  o!  tbe  four.  No,  I  ia  the  dbuaI  siphon  mer- 
carial  kiidIIO.  and  erery  foot  tbe  tide  riaea  the  indi. 
(^sting  column  ot  mercury  will  rise  'U  of  an  inch. 
Mo.  2  IB  an  arraosemeut  where  tbo  indioating  oalamn 
will  riae  Doarly  doable  aa  mnch  as  No.  I.  No.  3  ii 
quite  a  novelty,  and  t  believe  iiuite  aa  original  in- 
Tention  by  my  iuFatuatod  fritmd  before- mentioned. 
I  thiuk  it  ia  a  particnlHrly  cleier  coutrirance  to 
make  the  mercury  traTel  a  great  distance  along  the 
scale  by  inclining  the  iudicatiag  aim  at  an  angle- 
Ton  see,  it  dooa  not  matter  what  ahapo  yon  make  a 
mercury  ffauge-the  diffaronco  o(  the  leTcla  of  tbe 
colnmns  of  mercnry  will  always  be  the  same  perpen- 
dicular distance  from  «cb  other  for  each  foot  pree- 
sure  of  water.  Thai,  in  No.  1  indioator  one  coIiimD 
of  mercnry  rises  and  tfaa  otber  falls  ciactly  the  aame 
distance ;  therefore  the  indicating  column  can  only 
slow  half  thia  travel.  In  No-  2  the  perpendicular 
distance  will  ba  the  same,  but  the  colnion  ot  mercury 
with  tbe  larger  area  scarecly  falls,  and  the  motion 
take*  place  in  the  colnmn&  of  small.diametec -there- 
tore  the  indications  nre  uRarly  twice  as  long  aa  No. 
1.    Xo.  3  Is.  however,  arraiiged  that  for  the  merenry 

has  to  travel  a  long  way  along  the  sloping  arm.  No. 
4  ia  the  style  often  need  for  barometera,  tor  wbiob 


ToluDoi  of  this  laria].  ba  will  Bud 

aererol  ntatbodi  ef  injeoUng  tiianas  dMcsibed.  to- 
gether witb  diilorent  floida, — Nobtom. 

[Staoi.]— BdUbt  Te«dinB.~-'If  lofflciBQt  walw 
ean  b«  paJaed  thtongh  to  aopplj  all  iba  btHlara.  by 
oil  mMUi*  do  BO.  But  are  you  (ore  nm  oan  raiae  the 
water  to  the  aaoe  temperature  whan  anppljing  ol' 
tbe  ail  f  If  not.  it  weold  ha  a  oaloulatlon  a«  ti 
whioh  uetliod  was  meet  eoonomioaL— H.  K, 


HMto 


— , , je  away  from 

Do  not  fix  anything  to  it  atoll,  and,  if  yon 
int  to  leare  at  nay  time.  remoVB  the  honae 
ha  beforehand  or  before  von  give  notice. 
t  make  the  roof  overlap  in  front.    To  do 

most  begin  at  the  bottom,  and  work 
Tbe  huA  abonld  he  1ft.  hieher  than  the 
>nt  tbe  glaai  in  last  of  oU  prerions  to 
— TsLiacoFs  Tel*. 

h- Cloek  Ganga— Can  be  bad  in  Torioni 
ing  different  tone*.    Where  F    Look  in  the 

,  ._  ._!._  ^  ,j^  juj  iaqnira  at 


I— Cnttlos  Qoago  GlMtea,— Take  a  tat- 
that  is,  a  round  taper  one— and  insert  the 
be  hole  in  the  glasa,  smttoh  the  gkss  in  the 
h  the  file  at  the  place  all  round,  and  the 
Domeoff.  and  witb  praetice  any  length  from 
I.  aa  rapid  aa  you  have  a  mind  for.  I  have 
aame  file  for  the  last  six  years,  and  no 
Ah  Old  SaaTHtittv, 
I— Caking  Colonn.— Ferhapa  yon  have 
I  sufficient  gnm.  or  not  presaed  the  cakes 
stent  force.     Are  yon  sure  the  tnais  waa 

I— GMholdera.— I  do  not  wish  to  enter 
ileaa  aiirnneDt  on  Ibis  gnasUon.  Snffioe 
that  I  know  two  firmi  who  make  and  sell 
r  of  these  guholderB.  and  they  are  in  erery 
is  of  line,  as  being  tbe  moat  lasting 
j  and  my  own  aetual  eiperienoa  conBrma 
I  do  not  sea  any  reason  why  Hr.  Waite 

£  resume"   that    I    have   "made  a  great 
r  npbea  are  dictated  by  either  aetnol 

•  oroommon  sense,  and  I  do  not  let  my 
ion  mn    wild  when  answering  a  simple 

and  1  did  not  see  any  reaaju  either  for 
r  space  with  details  which  any  mechonio 
d  Dsaka  the  machine,  and  knew  its  use) 
able  to  supply.  Hr.  Waite  saya  a  large 
omoll  one  will  uot  give  a  better  supply  of 
tbe  amall  one.    All  I  cui   aay  is,  try  it. 

C*a  from  a  amall  pipe,  andT  to  another 

•  BUns  siie  join  a  short  length  of  larger 
Dom  the  gasfrom  this.  He  will,  I  tbink, 
m  flame,  and,  if  thia  doee  not  mean  a 
■fdy,  perhaps  be  will  ba  kind  eoongh  to  sar 
oea  mean  P    Hr.  Waite  reoommends  Ua 

•  '  '"         ■""    a  oooical  regulator,  Ao., 


obliged  to  Mr.  Wadkina,  Dudley,  and  the  other 
friends  who  have  ao  very  kindly  giran  ma  their 
oiaiatanoe.    My   fiianda   and    I  bare  rary  niMb 


[32B0i.]-lltonB.— The  light-eotonred  ia  prabaUj 
Torfc,  the  dark  Lioa.    It  ia  an  ahnurd  aystam,  for. 


hiebhe  c 

'and,  if  I  omitted  to  sav  anrthing  about 

iMoeitainly  baa  not  told  na  how  M  make 

flol  regulator,"— Oa. 

— Pmraffla  CMidlao.— ^nffia  wax  eoata 

X,  lateil ;  poToSu  candle*  cost  tba  aame  ■ 

IM  latter  are  MmetUug  more  than  paraffin 

•,  and,  OS  a  fact,  I  bdieva  Uiay  nauaoly  aon- 

lilnaBonntofatearine.  If  "  Cilia  "  wants 

bjMbrttjr  try  tbe  wax,  which,  I  pie. 

iWhad  at  law  thau  li.  per  lb,  if  bought  in 


admired  the  ingenuity  and  eleremna  abown  in  the 
electrical  darioea  put  forward.  Una  of  them,  bow. 
aver,  had  that  bleaaed  thinr  called  the  "patent 
■onnder"  on  the  brain,  aadatoalcaoperaiatral^  that 
it  waa  juat  the  thing,  and  the  only  thing  we  wonted, 
that  (ofter  seeing  the  dsaerintton  af  the  upamtna 
the  EiraLUH  aUbauno)  we  altewad  Urn  to  Is 


letter  from,  "A  Allow  ot  the  I 


■  .  ^'?  ^Undif  ear  bow  he  arriTea  at  bit 
dadnctlBn  ol  ft-378  per  omL  from  the  other  two  rotte. 
and  who  ia  tha  pabUihv  of  Uaot.-OokDal  Oaha'i 
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r320t5.'1--ApertaTe. — I  have  almiyB  onderBtooiI 
that  widensas  of  anRle  unit  p«DetTatlD|C  -poinr  are 
not  iDroniiftcut  with  cni-b  other,  Ofpfcinlly  when 
either  are  net  CArrieil  to  thpir  rxtrpme  Umits.  Hoir- 
erer,  mant  optiainDS  eonatmct  their  leosea  with  ci. 
tremalrwIileAniilrii  (140° or  I.W°).  and  prompt  ne  to 
psTohain  tbem  Iiy  cirrpitinn  thrir  hiither  pricfa  anil 
TeaolrinB  qnalitien.  The  l.tro  >■  prone  to  think  tbiit 
a  JIB  of  IJff'  it  neeei.  inrily  FDperior  to  a  ^  of  70' ; 
wbareai  itH  npeciility  ronaista  in  rPBoMns  diiitoniB, 
and  rersaKncr  minnte  rorfaen  markiniri  t_  whilst  for 
phriioIosiMl  iuTretioationn  it  is  maeh  inferior  to 
.  the  ebeapn  ohK'GtiTe  with  lesieT  ansle  nod  niore 
pmetntion.  Tb*n  are  eici>ptione  to  thin  ntle,  oud 
BOme  Kemg  mar  now  "nd  nir&'in'be  rjiclc^  np  Bt)^ii;h 
prico*.  whirli  tinita  in  lorky  oombinBtion  itat  ex. 

Siiaite  rwoI»lBor  power  with  the  nrceoiwry  ppnetra. 
on.  I  ^0  not  think  Mr.  Herbert  will  snoewd  in 
taking  BCf  from  the  onenlnr  width  of  bis  objecliii-, 
and  iririnptbin  50°  to  its  depth  of  penetration.  Ho 
can,  however,  tnkc  off  the  front  ]pd»,  and  nnserew  tba 
next  one  {hn1f  n  turn).  Then  add  u  Btnnll  back-etop, 
and  hie  jin.  shall  hare  borome  n  tin.  ot  probivbl; 
fine  definition,  ponetrpition,  and  lialit,  AniiiD,  Mr. 
Hmbert  may  tnbe  off  tho  front  glass  ot  his  tin. 
objective,  anil  over  the  mtnainLng  eUss  ncenra  the 
iin.  combinntion.  Hn  will  now  burs  &  biBh  powrr — 
a  1  or  more— nod  altbon^li  coneistinfr  of  eiebt 
(riasses,  like  Ross's  old  obji'ctires,  mny  afford  sutis- 
&>eton  rMnltB,  With  such  an  artan dement  I  hare 
Ken  the  itjarkings  in  diatoois  far  beyond  the  n?eo- 
lotion  of  my  ^io,.  and  I  hare  obserred  the  proto- 
plaam  moTini;  m  tlie  hair  of  a  nettlo.  1  wonid  litre 
to  knnw  mhiit  onr  learned  friends  Mr.  LdoeastiT  or 
Mr,  Wenham  will  say  to  this  ttiraaftonient,— E,  B. 
FlNHBSBT, 

[33001.]— Harrlasa  Chaige.— Tliii  will  depend 
OH  the  way  In  wbioli  the  ebanre  iufatonr  of  the  wife 
is  etCeoted,  and  ttaa  penon  in  whoae  faTOnr  it  is 
made,  whether  for  the  wife  alone,  or  tor  other  perBonn 
u  well.  In  any  event.  I  mnet  lay,  however.  ' 
■   '         '   "lathat — •----'" •■ 


will  Gad  a  larffe  inppl.v  readr  to  his  hand,  bnt  will 
Mt  bare  the  eonsolHtion  ot  obtaining  satisfactory 
replica  for  his  mrreepondanta.— SveriAKB,  Linooln'a 

[33083.]— Zlnoographj-.—T  have  been  awny  from 
iome  or  would  have  answored  thia  qnerj'  before.  If, 
nfterbBvimrobtainedyonrtrnnafer,  yoohftdframraBil 
it  np  with  [fnm  wa(flr,  "  aonsed  "  with  phosphoric  or 
oitnc  acid,  ind  then  carefully  washed  alt  the  tram 
ill  af  ain  with  clean  water,  takinir  care  to  damp  the 
[■late  with  a  aponiro  before  each  appli™tion  of  the 
ink  roller,  yon  would  not  find  the  ink  to  adhere  to 
the  hare  metal.  Another  causa  of  fsilnra  may  have 
Men  the  imperfsct  cleaniu;  ot  the  lino  ptate  troia 
ireace  beforo  nainir.  Onro  should  lie  tsben  not  In 
handle  the  plate  with  "    " 


n  thei 


YOQ 


yiinr  iok  with  thin  litbo  Tarnish,  and  not  nliveoil. 
whicli  IK  unite  nnsnitahle.  A  6  per  cent,  nitrie  acid 
solution  is  the  proper  atrenilh for  <i ampin utrariue' 
wbpo  the  tradng:  paper  ia  laid  on  the  plate  it  sboald 
ho  pulled  thrautcn  the  preaa  twice,  dampioR  each 
time,  and  niing:  considerable  pivsisro.  Ita  position 
shonld  ni>w  be  reversed,  and  it  mnat  bo  pulled 
throoiih  twice  more,  dampinic  with  water  :  six  pnll^ 
will  be  enoDBb.  There  it  no  need  to  applj  InTpentinc 
!or,  in  trade  parlance,  tnrps)  to  your  plntu  DnletH 
roa  want  to  cleao  it  oft ;  any  dirton  the  filtite  can 
be  removed  b; a  scraper,  moistening- the  pert  scraped 
with  acid  to  prevent  its  inking  Dpaunin.  Tim  nnna- 
tatic  process  it  asad  for  the  reprodnrlian  of  onlianrj 
lirlDtB  ot  any  description,  letter-i)r<'»M.  l>tho,  or 
Mpper-pUte.  Itieratherdifferent  from  liccograpby 


if  im^nibabla  that  aneh  a  aettlemen. 
nrOTuione  which  wonld  enaMe  the 
tMrofaartra  during  ber  lifetioie.  But  bavs  not  th 
traateaa  power  to  aell  the  tend  and  r«iuve?t  thi^  pro 
CMda  ?  Sneh  a  power  would  have  been  tntierted  i: 
%  well-drawn  aettlenMnt,  I  tiiink.— Bpreunfi,  Lin 
coin's  Inn. 

[S3013,]— I 
t«nce  from  n 
H.L. 

[33011.]-ParrDla.-If  "C.  O."  will  PTOcniu  «orae 
"  issectiaida  "  and  a  bellowB  for  applyinn  the  tiame 
he  will,  in  a  short  time,  have  his  bird  all  ri^ht.  In 
two  monthi  I  have  got  my  parrot  into  Ktiod  bppilth 
and  perfect  feather  by  the  following  trsalment  :  — 
One  daj  I  powder  the  Inrd  thickly  with  the  inaecti- 
e{da(iraidi  ia  perfeotly  harmleu  to  the  bird),  and 
Vb»  aazt  wash  freely  with  Inkewarm  water,  pnttinn 
it  whoe  it  will  dry  qniokly,  and  repeat  this  e-very 
altamate  day.  Avoid  bemp  feed,  and  give  milk. sop 
mixed  freely  with  ouenne  pepper;  a  little  milk  of 
talphnr  ocaaiiotiaJly  initead of  Me  oayoFn..  ,1.  ,iS 
ofvisataUei,  and  keep  the  bird  warm.  (>i>'''  ' 
•Ten gthsidar.  aether  leein tabs troubl 
■alhebodr.  I  have  enredimall  birds  bS  .  1  ..  . 
th* eame  diwider  br  the  tame  treatmau>.  i  ':l  i  .. 
hiide  raeonring  they  shonld  be  pntintofrj-ii  i:u^::3, 
ai  the  eomjplaint  is  infeotions.  In  my  opiniou  thn 
oomplaint  u  like  the  itch,  at  I  have  never  been  abli- 
fa>  find  any  insects  on  the  birds.— F.  L. 

[33052.]- FloxibloComposltion— ForgrolJ-siint 
faoai  mar  be  made  by  miiing  slue  and  glvTOrine  in 
a  water  bath.  A  fi>w  eiperimanti  will  deteriainc 
the  proportions.— Ambrtcob. 


[33000.]— Iiegal  Q,iieatloii.— The  qnestiou  aahed 
by  "  Nou  Lei "  involvaa  the  coQBtmiutr  of  a  douht- 
fol  olaaae  in  a  will.  To  answer  it  wonld  involve 
i.  ae.arch  into  teit-books.  and  very  probablr  into 
many  decided  oases,  and  it  contd  not  be  undertaken 
with  bopea  of  a  certain  opinion  without  leeinit  more 
at  the  wUI  than  U  now  before,  loe.  Wben  it  was  all 
done,  ao  anoaymODt  opinion  in  a  paper  would  be  of 
little  practicif  value  to  "  Non  Lpi."  If  the  matter 
ia  of  importance  to  him,  I  advise  him  to  lay  the  case 
before  a  solicitor,  who  will  either  give  him  an 
Dpinion  himselt.  or  advine  hioi  to  instruct  him  to 
take  the  opinion  otconnscl  on  the  matter.— SrsoaNB, 
Ltocoln's  Inn. 

[33008.]— The  Hioroptaans  and  the  TIalln.— In 
my  reply  biat  week  I  am  made  to  say  that  "the 
vibrationt  would  not  be  ao  atroug  ae  to  cause  the 
earbona  to  make  and  break  contact."  The  "not'' 
is  nn  interpolation.  It  is  well  known  that  inter- 
mittent currents  of  electricity  are  incapable  of  con- 
veying the  quality  of  a  lound-— Skh-fobd  Bid- 

r3SOTO.]-Proteotliia  Iron  from  Nttrio  Aoid. 
-The  Silicic  Faint  Co.,  Buckley,  have  a  powder 
which  resists  the  action  ot  all  acida,  except  bydro- 
Bnorio.  If  "  W.  D,"  can,  therefore,  find  a  medinm 
to  mil,  it  will  answer  bia  purpose. —COECTIU. 


[33103. ]-Wlrfl  Jolntr.-Will  fiod  E 

in  soldering  CO pnar  wire  if  the  aBdaamsr 

with  a  kuife.    Snatter  on  them  a  littln  pc 

rosin,  and  solder  with  a  tinman's  ivldetinw-inB, 
which  shonld  not  be  too  hot-  Saldpr  requndfi 
rampoied  ot  equal  parts  block  tin  and  lead.  Inidilt 
with  same  material  net  of  wire  Is  inmlated  wflk. 
tf  in  a  dry  place,  a  little  allk  twiated  rODiid  will  it, 
the  jointi  are  more  liable  t«  rot  if  aoldsnd  with 
[icid,    Thia  also  anawert  query  33109.- SuBBWnt, 

t,<<3lr».]— \(rlrfl  TotnU.— The  method  in  ue  it 
the  G  P.O.,  T«ndon,  is  merely  to  twi>l  the  wins 
together,  and  apply  a  littln  muriate  of  ilnc,  aid 
Bolder  with  ordinary  soft  Bolder,  and  inanUtathen 
with  gutta  percha  ribbon  warmed  with  a  qiirit 
lamp,  and  camfuMy  preased  and  worked  with  thg 
Euaer».  whioh  must  be  perfectlt  clean.- JOSB. 

[3HI0Z.]—\71r«  Join ta.- Ordinary  tinman's  nL 
der  ia  aa  uaetnl  as  anr  tor  this  pnrpowi.  Tie  fta 
used  is  made  by  dissolving  line  in  hrdrocbloiic  avd 
until  it  will  dissolve  no  more,  then  dilate  with  aWt 
3  times  ita  bulk  of  water.  The  wires,  scraped  dma. 
abonld  be  aligbtlr  twisted  together,  and  moitl^ 
iritb  the  aolntion.  The  Bolder  ia  best  applied  bf 
means  of  a  soldering  iron  (oopper).  which  ahonld  it 
well  tiened,  Thia  is  done  bv  heating  it.  filing  fl* 
point  clean,  wetting  it  with  the  above  solution,  iri 
then  rubbing  aomo  solder  on  it.  To  solder  the  iabt. 
beat  the  bit  again,  and  inat  touch  it  on  the  wire:  it 
everything  is  ritcht  the  solder  from  the  bit  «9 
"flnah"  all  tbroDirb  the  twisted  irires,  foraiiga 
very  neat  joint.  For  small  wires,  amy  above  Nol  >, 
a  tbiek  piece  ot  copper  wire  tinned,  ia  handier  than 
the  copper  bit-  Do  not  attempt  to  Bolder  very  tUi  ^ 
wire  with  a  spirit  lamp  or  any  other  flame,  at  it  b 
certain  to  barn  the  wire,  nnlesa  carefully  nsed.  T»  . 
insulate,  coyer  On*  side  of  a  Ut  ot  aiik  with  Hak  . 

i  is  anScient. — J.  E.  Flotd. 


accew  too  first-rate  library,  jet  tnrelj  "Kappa  " 
might  fakve  obtained  his  information  from  some 
work  on  chPmiatry  instead  of  sendingao  trivial  a 
qnery.  In  reference  to  the  repliea  civfnan  p.  3^1.  I 
may  mention  that  Sb-.S,  will  not  jield  3IIn  by  tho 
action  ot  dilute  HCI  Tn  tbn  cold,  and  also  that  tho 
pouoaona  properties  of  tho  gas  loem  somewhat 
overrated.— Wm.  JrtiJN  Ghet. 

[S300n.  I  -FhoaphBte  of  AlBinln*.— Thia  mineral 
11  called  WavflUU.  It  is  fonnd  in  slate  and  granite 
in  Devonshire.  Cornwall,  Ireland,  Scotland.  Bohe- 
mia, Saxony.  Onentand,  Braiit.  and  Peansylvnnia, 
The  chemical  formula  isi-SAlOj  +  SPO.  +  I2HO. 
It  ia  infnsihla.  brittle,  transparent,  and  soluble  in 
acids.  The  coloar  is  grey,  green,  yeltow,  or  brown  ; 
bnt  it  is  soniotimea  col»nr]ese,-X,  Y,  Z, 

[33081  .]-Legal  Queatlon.-A  Hard  Case.— 
Sorely  "  A  Poor  Nephew  "  does  not  reallj  eipi-i-t  to 
get  any  aatiatactory  answer  to  hie  qniition  ?  Ft  bis 
long  and  rathsr  rambling  italementt  of  ns  to  what 
be  koovra  and  what  bo  ii  informed  do  refer  to  a 
"  hard  case  "  or  one  in  which  ha  hat  been  nnfairly 
tnwtad,  It  ia  one  that  reoniiei  mrefol  examination 


and  oonnderation  of  detaili,  moh . ., 

b»  attained  by  meant  of  nuriea  in  Uia  EhoIiIRR 
Mbchahic.  At  the  lane  time,  it  reqniraa  hat  little 


very  eaiefnl  in  aeeepti_„ 
rv  such  a  story  aa  realty  describing  a  hard  paso- 
doubt  "A  Poor  Nephew"  thinks  it  is  snch.  ncd 


{with _ 

■tory  in  which  some  to  him  apparentiy  trivial,  bot 
mraahty  very  inportaatMrtieBlBn  an  omitted.  I 
MB  afraid  that  il  Hr.  Editor  admita  these  lav . 


T.]-.  .  .  _      . 

recommend  anything  better  to      _ 

grapbiat  "  than  Chattaitoa'acompoand,  ae  the  acid 
doee  not  aot  on  the  gultapanha  as  it  does  on  sealing 
wax.  Quttaperoba  itaell  would  do  very  well,  dis- 
solved in  coal-tar  naphtha,  and  painted  on.  It  it 
advisable  to  pnt  aa  little  acid  at  first  to  the  bichro- 
mate of  potash  as  irill  do  the  work  required,  and, 
when  the  solution  gota  weak,  add  a  little  at  a  time. 
-John  Earl  Clarb. 

[33080.1- HemoTing  Mildow  from  Papw.— 
Thoroughly  dry  yoor  paper,  and  yon  oaa  then  mb 
yonr  mildew  oSi  but  it  will  leave  a  naity  stun. — 

'[33090,1-irithmotioal  Hule  Wanted.-Add 
he  oircnmfereni^B  described  bv  centre  ot  crank-pin  to 
-ironmtorenoe  of  driving  wheel.  The  two  circnm- 
terenoeB  added  together  are  eqnal  to  tbe  length  of 
carved  line  described  by  centre  of  crank  pin.  The 
curved  line  wonld  very  much  resemble  an  archery 
bow  when  nnttmng  if  the  driving-wheel  made  one 
rarolution,  starting  with  the  eranlc-pinat  its  loweet 
point- — Factory  Lad. 

[33091-]— Teleioope-— With  a  !|  0,-0.  you  ean 
eaailjr  see  a  Bhillirig  at  a  thousand  yards  distance—' 
that  is,  if  yonr  O.-G-  ia  even  ot  ordinaiy  goodneas. 
A  bullet  mark  ia  au  indefinite  expression,  as  tbe 
bullet  may  be  that  of  a  rifle  or  a  cannon.  It  is  ea 
looae  a  term  aa  "  the  time  by  a  churob  clock  at  ten 
mites  off,"  the  siig  of  the  dial  not  being  mentioned- 

[KHKlS.]— Fining  In  IiBttma  on  Katal  Flatei. 
-If  the  letters  era  much  worn  you  oannot  do  better 
than  paint  thom  In  with  Bmniwick  black,  and 
emery,  it  will  set  very  firm,  and  the  sun  hardena 
instead  of  softsning  it.  aa  it  doei  the  wai-  Ot  course 
Ton  must  let  it  get  thoroughly  hard  before  cleaning 
it,-A.  Smith. 

[330M]— Cleaning  BIoyOleB,- Any  rust  should 
Bnt  be  removed  by  paraffin,  after  which  Cadby'i 
Proaervative  will  poliah  withoot  injuring  tbe  etoel. 
Directions  for  ue  are  npon  each  tin,  price  la.— 
J.W.S. 

[38008.]- TeleoMtera  or  BanM-TlDden.— 
Nabw'a  and  Watkin's  are  both  in  nie  in  the  BonI 

ArMllvy,     Major  Nolaa  ii  bringi '  -    — 

,TiBgi  <»iT.  whiab  wlH  probably  pi 
'nrattmm^lmwm,  T -Qytn 


other" 


•  sliding  c 


neffin.  abort  At' 
spring  colli  I 


, inraa,  be  fitted,  hut  you  would  Iobl ,  . 

ot  the  onivcml  apring.  Yon  might  be  aUi  &l 
mount  more  easily  were  your  sten  at  a  more  niUUp  I 
height.  In  this  ease  send  it  to  the  London  I^A] 
Company,  who  would  fit  their  patent  adinstahle  sh 

Dedicoat,  ot  Gr — ■ ' '■ -~  -^ 

about  13«.  ed„ 

saddle.- SOiN.  Supibb.  j 

[33100.]— Coal  WagKon.- There  ii  len  ww^  j 
tear  on  iii  than  on  eight  or  ten-ton  waggau,ni  1 
the?  ire  certainly  better  with  ipring  bofferi,<v^ 
oialtywithlimiuated  springs  under  body  of  watii^  i 
bot  a  six-ton  waggon  take*  as  long  on  a  jonnnM  j 
a  ten-ton- bsnce  many  people  prefer  the  latter,  n  I 
Q.W.  and  L.  and  N  W.  do  not  provido  wanoMbr  : 
coal  traffic,  bnt  I  believe  the  Midland,  Q.N,  nl  i 
South  Weatem  do,— Dhaw  Bib. 

[331U.]-Sleotria   Belli. -The 


imposed  ot  soft  ir 


I,  and  ia  only  m 


daring  the  passage  of  the  electricity.    See  thattW 
wires  are  perfect. — Smiiton. 

[33122.]- Mineralogy.- Porbans  the  foltowiif 
ma^  to  Boine  eitent  serve  "  A  Woald-bt  Miaoi- 
logist  i"—  Iloseliic  :  Fonnd  st  Sobneebarg.in  Saw?, 
and  appears  lo  he  an  arieniate  of  lime,  aasoastrf 
with  ialc.  Euchroite :  Fouad  in  the  cavitiet  aid 
Gsmres  of  micaoeona  schist  at  Ltbetben.  in  Basgsiv, 
Cbemical  composition,  according  to  Wobler,  hint 
oxide  ot  copper.  lS'09j  arsenic  aoid.  3333  :  waM, 
1830.  Erinife  (from  Ireland)  :  Fonnd  with  olinf. 
ite  in  Ireland,  and  connists  ot  black  ovide  of  coppa, 
SeU;  arsenic  acid,$l'B7;  argil laevon a  earth,  177: 
water,  601.  MnrgiTite  :  Fonnd  in  Tyrol  and  oUw 
plaoet  i  conaiata  chiefly  of  eilieic  eeid.  argillaoeOiH 
earth,  lime,  and  tale,  Fuvalife :  Fonnd  at  HorU 
and  Ponta  de  Eapalaman'ce,  in  Fayal,  and  oths 
parts  of  the  Asores,  conaisls  ohiefly  of  silicic  adJ, 

C'o-oii'ii'  of  iron,  argillaeeoni  earth,  and  oitdeoF 
.  F^i'i-llUc,  so  named  bv  Wollast«o,  is  fcSD^ 
with  WAvfllite  and  nranite  in  qnartE  at  Stnmi- 
Qwm,  b  Cornwall.- A-  W.  E. 


[33123.]— Mineralogy.-Tba  following  it  tskm 

__.  »t;_.i..  ,.  r,, ,_  -'Minetsloey '■  :—•' Rim- 

Chemical  eompoutiiiD, 


from  Niola' 
tiff      - 


IBlt.    1 


__,  .  EuchroUe  :  Blioii- 
!ont,  vilrpoiifl.  ErKisJJ 
composition,  17  coppst 
nd  in  watflr-    Libethfa, 

.- „— .,-      — Jrnerald  or  grasi^ieai. 

Chetsical  compoiition,  E9'9  copper  protoxide,  SIT 
arsenic  ecid,  and  S'4  water.  Said  from  linHUt, 
'  bnt  probably  Cornwall.  Jfoi^arite  .-  rainiihifi 
I  transluceBt,  pearly.  Chemleal  cetnpoaitieD,  m 
I  silica,  61-2  alnmina,  ll-6lime,2— SaadLp-I— 3bi(^ 
,  nesia,  and  I'G  water.  Sterling,  in  I^toI  i  iim 
I  Minor  and  Greece,  with  emery ;  and  in  Fenuf  1- 
vania.  Afini'im :  Hassive  or  earthy.  Che^ml 
'  composition,  HO'7  lead  and  0'3  oxygen-  Sehlanni- 
'  berg,  in  Siberia ;  Badenweiler,  Angluaa,  nraiaBt- 
^ton  Moor,  and  Weirdale,  in  Yorks.  foiialifr  .■ 
Cbemical  composition,  20'4  silica,  70'fl  iron  protioide, 
'  and  2—6  mansanHe  protoxide.  E^al  and  Monni 
mountaini.  f  lurlji'e  eonaiste  eiseatiallv  i^  floenw 
and  alomlBinm.  atenna  Gwyn,  in  ComwkU."~ 
Hbmbictti. 
[39123.]- Brown  Cod.— Brawn  aoal  dibrt  tim 


npln 


it  odour;  it  ii  • 
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_. iirUrmlrftt  KimniBriagB. 

cBiiBtbakailikwtirautlieKimiiisridm 
JV  to  Um  MtUtie  foraution.  It  ia  largply 
.  with  iron,  and  bnrns  with  n  brislc 
'.  lUlar  urticalara  will  be  toonA  in 
leoloffT  of  Wermonth  and  iti  Neigh- 

-BfllN.  SHRBB. 

Biovn  Ooal.— There  are  »  nnmhsr  ot 

lia  ButarU,  irtiieh  nuy  be  claaiiBal  mi 

tBtnmlnciu  wood ;  3,  OTdinary  brDini 
ir  eoal ;  *,  Uminated  or  puper  cool :  S. 

0.  aerlhy  brown  oohI  ;  7,  >lnm  ooal. 
milt  Bonerally  at  carbon,  oi^^n.  and 

Tarjinir  proportione.  Annliiit  of  Mo.  1 
ir  Cologne,  uid  of  No.  3  at  UttwuUsr,  in 

77100  ...  64070 

1BSS4  ...  »M7 

«           sue  ...  4-313 

1-000  ...  U'2S0 


nt  waTia  tOapplftoKKda  Gnt- 
itactnnn— the  London  Bin«le 


l«lit,  No.  1  = 


100-000  lOOflOO 

o-M-r*!  No.  2  =  i-as; 

l-l— rsj  No,  6  -  ia-l-3  : 

— r7.  No.  1  it  fonnd  at  Salihanua  and 
lUe  in  StiBRuark;  Mo.  3  is  the  mo«t 
'  all  tha  klndi.  and  ii  larmjj  foond  at 
ju  the  Bhine  Tallaj  Dear  Colorne,  in 
Saxony,  and  Biteniia,  in  the  Parii  basin, 
e,  lale  tt  ITight,  London  baeio,  and  in 
>.  3  in  IIhmb,  Sazoar.  Aoitria.  GnRland, 
and  Siberia;  No.  4,  Saxoor.  near  Bonn, 
n,  in  Sieilj,  TVapce,  and  Aniitria;  No. 
ia,Tnol,in  the  Bhine  Taller,  in  HePien. 
I,  in  Ftm,  and  in  Greenland  :  No,  S,  in 
inrincia,  near  Letpdc  and  a1«o  in  Ibe 
ood  of  Colone ;  Ho.  7  in  Brandenhnrti, 
B,  in  Bohemia,  at  Frlesdorf,  near  Bonn. 
inffary.  No.  3  ia  largel;  prodncrd  near 
id  formed  nnder  ^reart  preaanre  thnnmh 
ad  doeeIbi  into  hnc4tela,  and  aold  to  thn 
>ntS*.  per  1.000,  or  9d.ii«rhnndradiTeia)it 
f  pnrpoaeaof  hoimo-lieKting,  oookinir.  to., 
ate*  a  moat  ezeellaat  fsel.  Tba  briekaia 
llin.  loBB  X  Kn.  broad,  and  1  3.iath>  of 
lirk,  WfightDf  aboat  13oi.  each.  The 
inita  iloeej,  hard,  and  imooth  from  the 
1  of  the  tarrr  ntatter  doring  the  prkch 
ipreutoD.— A..  W.  E. 

-BTo-Cnpi  for  Bhort  Blc^it.— These 
Jcallr  hj  mcreanng  the  oonraiity  of  the 
t  the  effect  aoon  paHe*  off,  and  lotea  the 
«  than  bafon.  Let  me  aerionily  warn 
ipondeni  atniut  their  nae.— J.  W.  S. 
-9jo  Cnps  for  Short  Blglit.— 'VTith 
'  Miadwonn'E  "  flnt  qnery,  1  hare  M«n 
gtxni  eurea.  and  I  hara  alao  aaan  the 
Tbo  princiole  of  their  aslion  it  the  ordi- 
appin  J.  They  are  vetj  limpla  In  ■ 
, ^gthe 


rfEaacioaa.  Iron  rod  )in.  diameter  ia  a  good  tiEe, 
nuA  affords  CPrtain  iMnritr.— E.  WuEELEa,  No.  18, 
ToUington-road.  HoUoini)>,  London, 

[3»]3R.)-Blo)olinK-^lDmT  reply,  rMd  i  Wal— 
well ;  Hambw— Homber  :  C<>w«r— Carrer.— CiP- 
TiiM  V.A.B.C. 

[31133.]— Bio^ollliB.—l.  Tea,  bnt  great  cmtion 
ehonid  he  excreiaed  before  porehacinif,  or  you  may 

(ret  taken  in.     Tha  be«t  way' ' '^ 

cUai  aifentu  or  manntactnrei  _ 

Company,  for  inttanee— if  yrjn     

of  yonr  own  powera  of  perception.  9.  Inferior 
nm^iati  thronirhont,  want  of  oara  (therefore  a 
eaTinii  of  time)  in  fitting,  nnakilled  labonr,  and 
nmiiaion  of  parta  make  a  cbaap  Ueyole.  Another 
reaaoo  why  aome  towna  tnrn  ont  cbeangr  artietea  ii 
that  labonr  ia  eheaper.  I  haTe  not  lieani  ot  the 
"Mercnry;"  who  nakei  it  ?  S.  TfaebearingaahoDld 
be  tried  with  a  file  to  aee  if  they  an  properly 
hardened,  apokea  tried,  tire*  examined  earefnlly, 
both  aa  to  condition,  qnallty,  and  Menrlty,  and  all 
Other  parte  tried  lo  see  if  wenre.  i.  It  ia  poseilile  to 
Itarn  on  a  modem  maohine,  bnt  the  steed  (and  rntj 
plobahly  tha  rider  too)  wonldn't  be  worth  mnoh 
afterwardi.  Get  a  "  bonaahaker  "  withmbbortirps. 
and  a  pliant  aprioc,  and  yon  will  Boon  get  on.— SfiiH. 
SimBB. 

rtal36.]— Biphon.— A  nphoo  Wonld  not  in  any 
I  way  be  an  adianttire  to  "  Belieraf,"  aa  the  water  in 
—  I [ij  exactly  eonnterbauuwa  tl'  '~  "  " 


other.    Hi. 

therefore,  t 

lorier  than  that  reqnired  for  ■ 
into.— A.  A.  WlTfrrMS. 


I  ahonid  adriee 
'i  fountain  noia 
ordinary  pin  U 


•n  eaily  make  ti 


,  proceed  aa  foUowi : 


aa  Fig.  I,  and  let  the  di 


-  ^  by  mbtracting 


d'lT »"  *  ttdfd"  "  J'"?" 


dlfiding  (S)  bj  d'  <f . 


by  Mbtnotlng,  vbenoe 

.      .  -I  (d'  rf"  «-  *  »"  a" 


srs"    i-'ttp 


•t  it  will  St  exaetly  in  the  hollow  of  the 
ad  of  tbe  cnpahonld  UTe  aitemabonttin. 
aril  the  evntra  of  whieh  a  hole  ihonlil  be 

So  this  attach  tha  indlambber  band-aee 
If.  Snpreaents  tha  eye  cnp  complete.  To 
MM  the  indiambber  baU  gently  with  tbe 
>!  plaee  tbe  enp  otbt  the  eye.  than  leleaee 
I,  and  the  cap  will  adhere.  They  ahonid  be 
obontlwn.    They  am  worth  atrial,  hat 

adrioa   and   apply     rtry    caotionaly.  — 

— IdghtnlnK  Oondnoton. — Any  kind  of 
A  ia  aacnre  ia  aafBcient  for  a  li^htnlnir 
.  Vo  inanlation  of  the  rod  i*  reqnired.  It 
'•flUant  dtfaer  inaide  or  oataide  of  the 
■b«n,  aod  «h«ald  termioats  at  a  point 
■afaaboTo  tbe  top  of  the  ihaft  aa  la  the 
<tht*bftin(Mtatthtlop.  Thaoonnec- 
tl«lwlUi  the  grooad  U  meat  important. 
b»  (BBk  4ft.  or  6ft.  perpendiauhrly  into 
itMHiUawbeietheaBrU  Umoiat.  Tha 
!  ■  •■!■  or  a.  iortaaa  gutter  ia  alwaya  an 
L    A*  Iron  rod  or  iron  tnbe  will  be  eqnally 


i,  hnt  it  will  be  fonnd  that  tbe  qnantitiee 
wiinin  tha  bnoketa  an  each  eqnal  to  the  dtnomi- 
nator,  and  the  answer  ia  :— 


— L.  SUITK. 

r3S141.]— Ml 

first  sqaarei,  tha  first  expression 

,    .  o»       6>       W   .    =»    .    /e    .  av'    „, . 
**  P  *^  *^  *  t'*  U+  oJ      ^'■ 
mnltiplyingr  the  two  flnt  faoton,  tbe  aaooad  otprea- 
siou  becomes ;  — 

/a      c       fc»       o  e\  /a      e\ 

=  (^-:)'*^'  +  p*^^s-'- «" 

Sobtnutiiig  (2)  from  (1)  we  gat  U)  -  0)  -  4.- 

L.  SWITH. 

[S3I47.]— Patank  I.Mtliar.— Bnrat  amber,  8oi. ; 
tma  aaphaltnm.  3  or4as. ;  boiled  linseed  oil.  1  gall. 
Qrind  the  umber  with  a  little  of  the  oil,  add  it  to  the 
aspbaltnm— prefionsif  diitolred  in  a  Email  quantity 
of  the  oil  by  heat^mix,  add  the  remainder  of  tha 
oil ;  boil,  Bool,  and  thio  wiUi  a  snfficient  qoaatity  of 
oil  of  tnrpantice.— AmkicDs. 

[.'iniSi  ]— Hannonlnm  Beedi.— Est^re's  an  the 
best  resds  that  "  J.  F."  can  get.  The  broad  irivo 
mocv  nlnme,  the  bent  rednee  tbe  harshness ;  hnt 
qniekoMsof  speech  depei^  on  the  tomc— He: 


and  cl 

— E.  B.  F. 

[^lafcJ-BIoTolo  Brake  Cord.-C.ut  covered 
with  copfmr  wire  ii  gooi,  millban.i  Umka  cord  is 
better;  -"^Lion  leather  or  the  "  i;halIonK«  -  brake 
strap  la  best,  sold  by  Siaaer  aud  Co.  CoventrT 
Batter  than  all,  hare  a  bmlre  on  front  wheal,  and  do 

away  with  the  oord  entirclj'.    " —  — •" 

tioQB  for  prerentincbrighc  pari 
be  obtained  from  Ilennt  nurl 
Kent,     and     Williama,    r' 
Covantrv.      If  tbeae  are  < 
keep  well  oiled  at  all  tin 
rag  satorated  with  oil.—I 

r33IBB.]-Bloyolo  Brake  Cord,-Cat(mt,  oorared 
with  copper  wire,  is  Tory  durable.— Hbmbicue. 

[SStM.J-^TOnvola.— If  yon  look  through  Iron  ud 


luri   Co.,  SJltinffbonriie, 


'  r  ifith  a 


iron  for  meehanioal  paddling,  and,  I  beliare,  be 
.aformation  you  require  abont  cupola.  Aa  to 
"  blowera  "  for  a  lanre  plant  I  aboold  strongly  adriae 
pattiDf  down  a  amall  blast  engine  liDrartad  rertieal 
type)  eimilar  to  thoie  general  in  Cler^and  blaat- 
tornaoe  plants— on^  of  oonna  ma<A  amaller.  Thia 
woald  be  mon  reliable  and  leaa  tnablcnome  in  arerr 
way.  Pod  •oonomy  is  daa,  in  gnat  port,  to  oon- 
tisBOBE  warkiBf,  I  imagine,  bat  in  lartre  fonDdrias 
tystamatisfnff  tlie  working  details,  weighing  eara- 
f  ally  IS  and  ont,  aod  keepingaoeorate  aeeooDta.  hare 
a  deeidedly  good  effeot.  I  ain  told  few  eonnens  an 
more  thonmRhly  well  managed  than  that  of  Heaen. 
Abbott  and  Co.'s,  Oateabead-on-Tyne,  and  I  beliare 
they  make  a  imn-tHur  aTerage  of  nnder  Slcwt.  of 
coke  per  ton  ot  eastings.  Althongb  less  than  WUb. 
is  etatmed  to  be  worked  to  by  many,  t  think  it  woold 
be  difficult  to  prore  OTsr  a  year's  eoaimerdBl  work- 
ing. If  deaiTed,blastoaghttobereadUfbMtiidl7a 
small  blast  oren  or  system  of  pipes  expeaed  to  &• 
eseaping  prodncts  of  combnation  ot  the  eapola  itKdL 

[331M.]— 8o»p  Bnbblea.— Make  a  stroog  aolib 
tion  of  Caetils  soap,  and  add  one-fourth  of  glyoerbM. 
This  will  make  up  a  eapll^  solution.  The  eiaot 
thickneas  of  solution  may  be  easily  obtained  by  blow- 
ing a  babble  oocaaionally,  and  adding  either  wstsr 
or  soap  eolatio~  "--'-■■■  ■  >  •  •  -  ■  - 
the  arm  ones 

IiAKCASTBK. 

[33183.1— W^orka  on  Chexatatry— FrasenlnE*! 
"QualiUtiTo  and  QoantiUtiTe  Analyus"  will 
ha  good  books  to  work  with,  also  Talantin'*  "  HGIIor^ 


[33I6B.1-B4MWU1C  OvonM  CMla.— I  ahonU 
strongly  reaommend  yeutoeoBTerttheQreael'aiBto 
UelanehJ's.  The  Gnaet  cell  ia  noi  a  good  one,  aad 
beaidea  is  troablasoma  iriien  oat  of  order.     Take 


rash  the  peroiidi 
Lo  bay,  and  plaoa : 


in  jar,  cMit 


sse,  thea  pat 
the  sine  pnig. 


[liriU  of  wi 


__ aidhllolnd 

spirits  of  wine. — W.  J.  Lancaeteb. 

[33173.]-]Ueotriolty.~«)  or  ao  eell  Stohro's 
wonld  be  most  nasfnl  in  eases  of  attite  rhaoButiBn, 
bnt  I  eaunot  tell  yoa  how  to  apply  it  nnless  ypa 
again  write,  sUting  Ibe  part  of  body  affootad.  Let 
ma  bBTB  this  informatioa  aa  soon  aa  pOsaiUa,  and  I 
will  tell  yon  how  to  make  and  use  the  battary. — 
W.  J.  LaHCABTIB. 

[33170-1 —  FhonOKraph.  — The  hngth  of  tha 
cylluderneed  sot  be  limited  to4Ua.  Tbe  point  may 
be  made  t«  trarene  tbe  indeotad  tinfoil  from  10  to 
to  Hmes  withoot  mnob  deterioration.  Sinee  the  pnll 
of  the  spring  Is  eonntarbalanead  by  Iba  U—'-  -' 
tbe  silk  thrmd  a  rery  small  fona  la  snj 
mora  the  point  thTonirti  s 
adTantageoos  to  hare  Um  .,.. 
than  one  mi«ht  at  first  ^ht  it 


If  you  &n  a  bnaaoyHitdar  yon  may  bare  n  tbreada 
to  tbe  ineh,  and  at  the  nrta  of  one  rarolutiou  per 
seeond  yoo  wlU  haTB  safRcsent  fbr  a  spaed.  Ot  \.\ 
minute.    Ot  eonraa.  arhiM.  oun  Tuai^  ■««  -teAsK.  ■» 
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[3318S,]-pDTUytiis  jritnt*  of  PotMlL-Ths 
hit  wiy  ii  br  repekted  enttalliHtion  Item  hot 
Mtnnt^  ■olntioD.— F.  V.  Woodkui. 

[3318S.]-ParlMiiK  Hltnte  of  FoUth.— It 
may  be  purified  bf  rtdiualiiiig  and  eiyrtalMng 
wrenl  timai. — Ai^ebt  Skith. 

[SSISt.]— Bililnii  WaMr.— Ai  tbaqmriitwBUtB 
to  effect  thii  wit&ont  traits,  wfaich  pneam&blr 
u«aiii  Imb  or  water,  andfoftheproeeii  to  be  Belfi. 
•otiDt,  it  would  aeem  that  hfl  Io«ka  tomri  to  aome 
mode  ot  pemudiDv  tbe  water  to  lift  itulf.  Tbat 
eannot  be  done.  Some  siternal  aonroe  of  power 
miut  be  broaght  Into  action.  Aa  he  dosa  not  want 
to  pnmp  the  water  op  t^  baud,  ths  gimplwt  pbtn  b> 
ean  adtqtt  ia  to  ut  op  a  amall  wiadmiU,  loon  aa  U 
trnaeDtlf  need  for  tbe  pnrpow.  Thii.  with  a 
■nltabla  pnmp,  will  oootiiiDe  niBin?  s  am^  atnaio 
id  wktar  wheniTer  there  ii  wind,  and  by  naiut  aa 
•Unted  datera  of  niitable  liie  th«  reqnired  nippl.T 
OM  banaintaiiMd,  allowinttbt  extra  qaaotity  lifted 
to  nn  back  again  to  tbe  lower  ciBt«ni,  or  1»  nteuu 
«(  a  ball  cooii  arrangement  diMonnecting  tba  pnmp 
U  4««ired.— StoxL 

[3S18D.}— X-nthoT'a  Choral es.-ClBG  of  tha  beat, 
it  not  the  bnt,  eoUMtion*  ot  Lutberan  chornlee  ia 
"Katorp-Bioct'a  Chorslbncli  fur  ErnoRalienhe 
Klrchtn,"  pnblilhed  bv  G.  D,  Pidoter,  Essen.  1870. 
It  oontuDi  seo  ohoraVef,  moit  beaatifully  harmo. 
nited,  and  as  naed  in  thg  Latbernn  Cburi^h.  In 
addition  to  Ibia  work,  the  aani;  pabliabpr  has  issncd 
ipanion  book  of  ptelndes,  entitled,  -Ch.  H. 
'■  Pralndien."  Both  worke  ara  oblong  qanrt«. 


%^^' 


LSSlin.]— PioalUlt— If  "Hannah  "will  ponr  off 
tfa*  <riaegar  from  tha  picklet,  and  add  a  amall 
ODaDtitr  of  floor  to  it,  and  then  boil  it,  abewill 
obtain  tb«  permanent  eonaiiloace  deBirsd.~Acii>DM 

[SaieS.]— Iron  Piftnoforte,-Tho  Boan,3boiird  is 
HrBw«d  from  the  hack,  bnt  u  there  is  Grnt  gined 
Beit  {* a  dill  of  hard  wood,  tin.  b;  ^In.  ttiick,  this 
foma  a  atiffident  hold  for  the  tap  of  tba  Rcrew,  the 
mora  eapMially  aa  the  praaanre  picrrised  b;  tho 
itriaga  helpa  to  keep  it  In  plaoe.  I  Gsd  It.  indeed,  a 
good  plan  to  remo*a  the  greater  nnniher  of  Iheao 
■orswa  after  tha  atriog*  are  on,  ai  not  only  are  thcj  I 
no  lODgsr  reqidred,  bntareapt  tocaaienjitr,  aa  thi>r' 
ntlooae  whan  tbe  praaBnra  comee  on.  Under  tlio  ; 
bard  wood  alip  mnit  ba  pnt  a  slip  ot  felt  or  Torr  < 
thick  and  Arm  baias,  tbeaa  together  nLtsini;  thi^ . 
Mvndboard  about  )in.  aboTO  the  level  of  the  iron  i 
back,  and  at  tha  aame  time  fonning-aperfect  Insu- 
lation. Qreat  cars  muat  be  taken  that  tbe  eound- 
board  in  no  part  touchee  the  iron,  an  cootact  would 
remit  in  a  hanh  nnpleaaaot  tone,  to  tay  the  lemt. 
To  this  end  it  ia  adriubts  to  leave  a  epnee  of  iin. 


[33201.]— Tho  Phonograph.— Tearing  o(  the 
tinfuil  may  r«».lt  from  throe  oaoaea  ;  either  the  foil 
ia  loo  tbin.  or  the  point  ia  acreired  np  too  tight,  oi 
tbe  point  ie  too  sharp.  Tlie  end  of  the  point  ahonld 
be  well  polished.  A  polished  raby  point,  aa  recom- 
mended bv  Mr.  Lancaster  this  week,  would  nn- 
donbtedly  bo  better  thcia  Meei-it  wonld  ran  more 
Bmootbly  aad  last  longer.  If  yon  wish  to  prereQl 
tearinz  the  foil  hj  preBsiag  against  the  niaathpiece 
it  wobM  ba  easy  te  have  a  atop,  regulated  by  a  ecrew, 
osainst  which  the  frame  of  the  diaphraiirn  mi^ht 
rest.  I  hud  one  at  first,  bnt  I  nre  It  np  becaaee  I 
fonnd  it  advontageoaa  to  be  able  to  vary  the  pres- 
Hore,  without  trouble,  ac^^ording  to  circnmatancea. 
Thns,  ■  woman's  Toico  rntnirea  lesa  prea«ure  than 
a.  man's;  hinehler,  eheerinH,  ±c.,  rome  out  best, 
i»hen  the  furrow  ia  rather  deep.     Changes  of  tem- 


8  nnnceesearr  to 


The  I 


.     Tryai 


r  diapbra, 


nouthpiec 
tsTha 


[3330a.]— Blootrio  Light. —The  two  carbons, 
being  of  ooaraa  in  oppoaita  polar  atatea.  have  an 
attraction  tor  each  other,  and  would  therefore  hare 
"  tendenojF  lo  approach  each  other  if  perfectly 
moTe.  The  qaantity  of  carbon  trauafarred  ia 
rariable.  and  I  do  not  know  of  any  exact  meamTe- 
Daenta  of  ita  ratio  to  the  total  loaa  i  aome,  of  coEtrae. 
ia  barut,  and  aome  dissipated  in  powdv,  and 
probably  in  Taponr. — 9ioii&. 

[33307.] — Capital  InTestment.— For  inch 


phateof  barium  correspond  to  about  aZDg 
aalphate  of  potasaiam-^ALniBT  Sktth, 

[3321B.]-Araenio  ia  Violrt  Fowdn.- 
Sirch  poBScasOB  a  microseope  it  will  greatly, 
in  the  analysis  ot  his  violet  powdor.  Kiit 
some  of  the  powder  over  a  fiaat  alida.  wif 
watar,  and  Pnmine  with  a  ils.  U  Uw  ll 
covered  with  little  crystals  it  shonldbteiaadnt 
■''•—■-  ■  small  quantity  of  the 


ahould  be  miiod  with 
pnre  hydrochloric  acid 
aome  bright  strips  of  m 
-inulea,  wbeUj  it  arsen 


llnafl 


lid  then  ba  driii 
<)  gutly  baata< 
ronadtbeooali 


placed  in  a.  dry  teat 

minute  cryatala  will . 

the  tnbe-     The  powder  should  be  tealed  for  K 
''  '---ie.  the  violet  ponder  should  be  bnnittoa 

.  ind  then  dissolved  in  hydrochloric  add, 
brisk  efferveaFCoee  will  take  plaaa :  aome  ^ 
water  sboutil  be  added,  and  Iholiiuo  thrown  4 
'lalateotamroonii,  andtheaulphnrioaddhr 
F  barium.-ALBKRT  Smith. 
[332i5,]-Araeiiio  In  Violet  Powder.-^ 
easily  (eiifid  for  by  those  acctutomed  to  ohaif 
it  is  troublejome  to  others.  The  nmpleat 
I  put  the  powder  in  a  filter  of  blotting  papi 


u  that  pot  l^  the  qneriat  a  well-managed  huildinR  I  'T^  elarcb  ,ui?ht  go  'S™"f^"d  mulaai 
weUty  would  probably  ba  the  beat  mode  of  employ-  I  r,„  *  ^"^  '^  !,°T^  ''  ','""''?'-'*  ^<*  J™*  ' 
;ng  .avinga.     I  do  not  think  they  are  good  aonrcis.    '''rv-'^.^J'"""'  chareoal.  put  .u  aloogthiatw 
•  .1  borrowing  money,  eioept  in  thoao  caaea  in  whiob    ?°°  ^^t,    I  t^'^  '  "T'"  '^'■'*" 

would  be  difficult  to  obtain  it  bv  other  meaui,  and    {"f"'  "  2.'?=^  ''"!''°lf,r°K '".  *°?,''?!?;  f*^.* 
her,  by  thia  mean.,  amall  payment  in.additi,;„  to    l°J^i„  J?L»A'?  £.?  '^^ 'V^^fe'f.S.'' 


. . ■e  of  glue  and  ,  .„ 

nqniiite  tor  the  wrest  plank  and  linings.  In  reoly 
toueqUMtion  aa  to  the  efFectaof  a  "  reverberating 
aomdhoard,"  I  may  sa^  that  claimod  is  a  greater 
•rnpaUiy  with  the  atriuga.  and  a  more  eastaiocd 
nbratiou,  but  aa  it  requires  amaug  other  thiaga 
anatnloety  in  itamanoraotnn,  I  am  afraid  from 
Kr.  Harduty'a  deacription  of  bia  tools,  thai  he 
wonld  not  be  Terr  auooMsfol.  I  wilt,  therefore. 
deaeribe  one  that  will  probably  ba  quite  osfScacioua 
Bad  mueh  aaaiar  to  make.  It  ia  known  that  a  thin 
aoandboard,  with  light  tiaveraa  ban  ii  considerably 
UOTO  Benntive  than  one  of  beaviar  make,  hat  as 
then  ban  are  depended  on  aa  an  element  of  reeist- 
■Doa  to  tha  down  bearing  of  the  strings,  it  would  be 
dangarona  to  attempt  thia  uuleM  the  pressure  were 
oonntaraeted  in  tome  other  way.  Thia  can  ba 
•Sbolad  by  placing  atringa  at  the  back  ot  tho  wrest 
^ank,  hariug  a  bearing  behind  tha  lonfer  bridges. 
nieae  will  not  only  inaura  the  aoandboard  against 
nndae  yielding,  bnt  plaoa  it  nuder  such  eonditroos 
that  an  immediate  response  ia  made  to  the  slightest 
aonnd,  and  in  connection  with  the  iron  bars  of  the 
back  greatly  reintoroe  and  autaiu  the  vibratSon  of 
the  atringa  proper.— W.  H,  Ditieb. 

rSSlBG.i— SyiDK  Intoatats.— 1.  Letteni  of  ad- 
nui  tration  ahonid  be  taken  out  by  the  widow- 
S.  The  widow  ia  entitled  to  one-thin)  of  her  hus- 
band'* property  for  har  own  naa,  and  the  remainder 
balonga  to  Uieir  ehild.  Sba  nay  do  whatever  abo 
ptoaMi  with  her  third :  but  tha  application  of  tbe 
(bugbter'a  two-third*  u  the  waya  mentioned  would 
not,  I  tiiink,  be  proper.  S.  The  deenoaed'a  father 
and  brotbara  have  no  eUm  to  tbe  property.  4.  Nor 
areth^  iu  any  way  legally  liable  to  support  the 
daugbtaruuderanydrcumatanoea.— Sfbrakb,  Lin- 
«oIu  a  tun. 

[331B0.]— Bar  Magnot.- When  a  Sin.  magnet  ot 
)ln,  itoel  will  pick  np  lloi.  of  iron  you  may  safely 
■aaume  it  to  ba  aatuTated.  Praotieally.  jou  caonot 
determine  when  a  magnet  ia  aatoiaied.  and  ofteo  the 
munat  i*  in  a  ooudition  of  over  saluratioo,  and 
>wer  on  keeping.— W.  J.  Lancibter. 
10.]— Legal— Tbe  iuforiDalion  possessed  by 

_.  _."  eeems  to  be  of  tbe  vognest  description.  I 
advise  him  to  moke  further  iDqniriea  amongst  those 
people  by  whom  ''  tbe  Court  of  Cbancery  is  said  to 
hlLve  advertised.''  aud  to  try  and  find  one  of  the 
advertisements,  and  thia  will  probably  give  him  the 
information  he  wanla-  Any  other  fearch  ia  rather 
liable  lo  be  like  huHling  for  a  needle  in  a  bottle  of 
iay.  Such  ot  A.  B-'e  property  as  consiat.  d  of  read 
eatato  would  go  to  his  heir-at-law.  and  the  rdnaindor, 
in  occtain  sharea.  to  his  next  of  kia  at  kia  death.— 
SriBANa,  Linoalu'a  Inc.  • 


..K 


way  into  the  market  ag: 
[33336.] -Holae'a 

1    special  toatnro  of  this 

to  that  portion' of  the  anbaenlmra  who    lf''e  a  double  cir«nit  to 

re  to  take  up  a  loan.     Thaybavealso  tho    the  action  on  the  body 

advantage   of  providing  an  investment  for   small     ^'^m  tho  IE  eells  with  I 
periodical  savinga,  provided  only  sharea  are  take 
nn  wbinh  it  ii  probable  tho  payments  can  ba  main 

ihat  additional    savlngi  are  kept   i;,  .  --. _, 

aariaga   bank   ready  to   meet   such  !  ^Plfi^nt  leagth  of  the  coil.    Tbe  regulator  w« 

might    interfero    at   timsa  with   tiie  j  ■'^'^'■.  "Iiich  moves  the  core  ia  aud  ont  of  thi 

lired  rognlarity  of  payment.— SiOha.  and  the  remaimng  Icnnth  of  tbe  coil,  as  it  mi 

e08.1-Dynamo-BIoptrIo  Maohino.-I  wUl  p"'t"Sahe'aprarI"ns*ai^  TsV^'aai^a^tal 
drawing  and  dosenption  of  a  simple  muhlno  in  medical  coila.  and  the  same  principlai  of  actio* 
loarBeofafewwoeha.     Joat  now  I  am  too  bnay    be  applied  to  any  convenient  form  of  oonatrae 


to  give  all  tha  detail*  I  wonkl  wish.— W.  J.  Lu<. 


33211.1— Tha   Phoi 
lultna"  (.l-'iOntt,  p.  3J 


h. — See  my  reply  te 
ispect  that  the  main 
resulted    from    your 

-       -  up  the  second  point 

till  It  pressed  "  firmly"  at  the  bottom  ot  thefnrrow, 
My  words  were  "  lightly  but  steadily."  The  point 
should  barely  touch  the  bottom  ot  the  deepest  in- 
dfutationa.  Perhaps,  also,  yon  aorawed  up  the  firal 
point  too  tight-  The  furrow  should  be  well  defined, 
but  not  deep.  Mr.  Lanen-'ti-r  mention  a  1-nOin.  as 
the  proper  depth :  I  should  think  thut  ia  abnul 
right,  hut  have  no  meaua  of  mmaDring  exactly.  Do 
not  be  satisfied  with  a  diaphragm  which  has  a  bnlie 

ither  in  five  minntos.     If  yoo  ^i 

making  tbe  paper  diaphragm  aoffifiently  tight 

liu  it  over  the  end  of  the  "  ipoot"  (first  wstting 

and  keep  it  iu  its  place  by  %  tightly- fittincr  band 

of  brass  or  tin  ^in.  wide,     1  ha'O  lately  odoptod  thit 

plan ;   not.   however,  beenuse  I  find  it  any  bettei 

than  the  other,  bnt  limply  that  I  may  be  able  to 

the  diaphragm  more  easily  for  eiperimeotal 

purpoaea.     If,  after  carrying  out  these  suggeelioaa. 

yon  still  fail,  try  a  weaker  spring.  Clock  springs  of 

tbe  aanje  site  may  vary  conaidorably  in  power.— 

SHGl,rOBD  BltkWEU.. 

[3321S-]-PrtiB«late  of  Potaah.— 1.  There  are 
10  so-called  prossiataa  of  potash— the  red,  or 
potassium  Jemcyanido,  and  the  yellow,  potaaaium 
ferrocjanide— the  symbols  of  which  aro,  reapeetlTBty, 
Xt'ee-N,  and  K.FeCfN,.  2.  K',  feCNj  ia  made  by 
"  ■-  -  ing  animal  matter  ri<:i  in  nitrogen— aa 
ings,  feathers,  Jto.— with  oauatic  petasb 
.  ron;  tho  K,Fe(CN)„  ia  than  orjataJliaed. 
KjFeCeN,  ia  mode/rom  solution  ot  K,Fe^N,  by 


lyst.- 

[33212,1-Pruasiato  of  Potaeh.-WheQ  a  solu- 
ion  of  cyanide  of  potaflsium  ia  miiad  with  some  iron 
ilings  at  a  moderate  degree  of  heat  th»  iron  gradu- 
.ily  dissppeara.  and  OI.Tgen  is  absorbed  from  tho 
lir,  and  the  solufion  rontoins  ferrooyanide  of  t^tas- 
_.inn.  and  potaah  SKt^y  and  Fa  with  0  =  KO.  and 
EKh^eSCy.^  The  solution  should  be  evaporated,  aud 
ill  be  deposited,  and  leave  jwt- 
somplimes  [.repared  by  fueinfr 
""■     — <-—  '    of  potash  and 


» 


esolut 


aud  tl 
.    Thayi 


Tocyanide  crystallised  from 


englhaofw 

l!b  beinic  proiidfd  aa  usnal  t* 
r  tha  whole  length  of  win  ii 


UNANSWERED  QOBEIB! 


tJuTitmffiOu  IhoujU  of 


<  dfidHodwlwliii/'en 


3S799,31S 

32«03.  L.  andH.  W.  ■'BlaoTD<^^"E 

SaWO.  L.  and  N.  W.  Cnrn-»11, 127 

32810,  B.  B.  7ft.  Eogine,  IJJ. 

3^U.  Sailinir  Boat,  1S7. 

3Z8U.  AgrlnaltnnU  Obomhtrv.  11!7 

3S«2I.  Ship  Heaauremeat,  177, 

SSfl2T.  SpaW  Brass  Bedstead,  127. 

32628.  Batter  CleaniOR  >     '  " 

32033.  Making  Rum  B' 

sum.  RegalaCbiE  Has  i 

smi.  BiSng.  irf 

33Bte.  Uatt  t^iilni;,  12a. 

32097.  CIril  Serrioe  Bni 

32*01.  AitiBucr,  12a. 


32907.    Attaching 


QUERIES. 


[33227.  j-Oreen  Pavein. 


[33228.1— Adulterated  Carbonato  of  LN 


Lied  by  sulphate  of  potassium, ' 
presence  of  which  may  be  delected  in  tho  foliow- 
ini  roaunor  !  Dissolve  somo  of  tho  salt  in  aome  dia. 
tilled  water,  and  add  some  chloride  o(  bariom,  a 
while  precipitate  ot  snlpbata  of  barium  will  tako 
^aoe.    II  (ulphata  of  pohMalna  la  preatst  tiw  tol- 


laij*^^ 


[S3229.l-oobalt  Oiido. 
[cIlmetheditTcraDco  hi^r^H'n 

[33230.]— Phonograph.- -  - 

□□t  been  able  to  get  it  to  i^trk  ^tisfaabarlly.    1  aa 
enongb  to  admit  o(  another  illapliraftta  ottlt^ 


Inl2I,IS78. 
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j^alia  ^ai  nwkm  lato,  md  pvttlie  Eraai 
i^a.  Bat  I  foiud  it  |nat  dffflmlij  m  e. 
]£7lk*  (naoBltlH  auotlT  In  tb 


othorwlaa.    Alaa  ba. 
>l«ti  to  And  tbei 
linatioiu  h»«  tho  I 


Z^.f 


[332«,]-BilvorHko  Poltah  on 
■  nlatellnifl  howlo 


[332it.]-loe  C3pe»m.— ' 


^to*  "''"'  I  ttjto  i»|awli 

m^h-  like  » tlAta  panoil  urfttohlii 
jUsd  hi  tha  waj  joa  raoHiimfiir 

^^^  JTaTldl'Mt  mf^rtJil 

gSl.J — BMPlpei.—  I  likTaBiat  nf  bivpipe'I  pre- 
itoba  tboaaoaUidiiiiloa  pina.  Thira  iin  Sio  pip«  : 
,o(tb«Bbm(oar  kaji  tub,  tha  th]rd  huaiilDuble 
B^id  *t  tha  bodj  part,  and  luotber  Bin^le  head  at 
,m,aiidhirlath*flatiTO>7dlMi  Um  (ounli  la  a  plun 

k^B  iBaalTOTT  topialUiiiniiMlhbJem  it;  iho  littli 
awall  plpa,  with  anadjoatmaiit.  toplft^Er  fjin  any  L<f 
M>'  pn  MT  iolanuCiOB  (Iwai  tliii  imtmuK'nt. 
taitoMtbadnnaa,  bow  to  plasa  tbcm,  hovr  tho  kc;.< 
•|ta*d,ta.P  la  tbap«rttowhichtbel>aiiis>.ttnrhrd 
tBtSaoHJlbolaiia.  diamatar.wltbkpluifisit.  WUnl 
■••■a  et  itr    Hitn  baas  to  mar  mmu^  >hcipt  taui 

KiiviaForDiAtkui.    Thaobuitar  baa  tiirbt  hi.Uvi  And 
kiji,  tba  bottom  mlialnc-    Wlut  ib&pa  ou  ii? 
■itIiapcaadaiDgraadP— Old  0»>i. 

nm,]-Boot  ud  ehoe  MaUng,— wmtod  tiir 

aiiltttar  futlenUnol  aBj  booka  mlat  ng  to   ibc 
IPLiaitabta  for  >  beffiiinar,  or  oontain  mr  BLUor^  n 
taHka  M  tha  nbl<et.-B.  W.  W 
^■U-Oooklns  bj  Ou.— Dnrlug  ihs   mmm  i 

Mb  lam  daairou  of  •upanadin;  tta«  n  t  li  h  n 
H^lfaitDlrodiuitlDn  of  Ha  apparatu.  J, 

^  M  befora  trjixe  the  oiperimint 

Stan  OBt  a  Bamtort  or  Cbs  ni>eru 
<l  iton  aaad.  1  wonjd  lam  obta  n 


MBB  anaiTBiwadao  tbu  the  fful  t.  1 

Wtohatookad,  Oh  hiubBiB|r''aefiti:d  wL  si  oihe 
Mlba  tit  balowi  aoma  bare  bo  len  aoaig  haic  no 
N^MTtbamakaraot  tboia  wlthoat  are  Uabla  [ol 
at  tbnwb  if  not  kept  anppliad  others  anin  ai 
d  altb  Br«  da7,  aaamal  uW,  or  ii  nuiih  1  t  □  f 


and  radiating  Iha  hi 


tb«  itora  vooLl  ba  raqtUrad  to  ooQk 


[33»5.1-Faii(!T   'WalklDB     B      ka - 
ind  raadar  tali  me  hnw  to  poliiE  t 
ok  a  nk-a  Jat  black  colonr  or  a  dar 

[S32«.  1- Che  m  teal.- Can    an 


and  barii 


ard  ot  ;ci 


n  broad  a 
Boar  oaw.  1  bare  Uken  the  librrtr       i 
would  kindlj  tail  me  how  to  detao 
not  alDiulDa.  I  ktiow  thalo^ood  t«a 
Oaiiaaair,  Iliirhhurj. 

[3S£*8.]-Wliltc  Bati.-"JaiBpc 
aomeona  to  tall  bar  what  food.  ^ 
abota  tamarati,  and  the  war  in 
looked  altar.    U  praaant  ihe  (»d 


ihharin 


^£«iBa, 


iDff  mattom  P    I  hear  mnoh  at 
I  daal  ol  tboM  manuTutured 


BS.]— T«l«rnphlo  BnKinaera 

led  r— fl.  e.  I^s. 

Sa.!— Slide  Bole.— Wonld  aonw- 
to  ma  the  mvadJnv  and  lue  of  tha 
9  rnln  marked  "  Koutladice,  Bo  on 


tha  per  »nt.  of  eaoh,  and  haw      y     he  r  upo    Bo 
jaa,  to  obtain  their  raapeotlTe  welghu  t    FoTmu 
COh  OO  and  H,8.— T.  &.  H. 
aa.\—ObtemXorj  for     Befleotor— Mr    re 

OB ataod.  1  waal  looiaitlnuiuionnkll  d 
laaeotA  I  mUht  oarrj  baokwarda  an  I  ward)  bu 
land  moat  bar*  aoa*  proper  prouct  a  from  tb 
at.  Ifj  Idaata  to  make  aiballar  lonetbia^  Uka  a 
dot  kannal.  the  not  to  Utt  oB,  and  the  tides,  wlii^^h 
.book  or  bolt  to  one  amtiier,  on  bgin^  kwaeoBd  to 
a  lifted  away.  Han  anr  tf  mr  brotdcr  aouteora 
■■Bb  k  plaa,  or  can  th*7  BOBgaat  a  betli^r,  wbiab. 
i  protaotiiv  tb*  itand,  wonld  not  be  ^earlT  id  ei- 
rm  ma  to  balld  aa  obaarratorj  aolQcLenUj  Wn  to 
iMtda  r— B.  O.  B. 

B>.]— -Burnt  Sugar  In  CoOba — toUr.  Attn. 
r  «aa  I  Jateat  sUoorr,  burnt  ingaf .  -r  Trioatiuil  in 
ftHioii  ot  ooflae  wltkont  the  nae  of  tbt^  miaroaoopa — 
II  ihamiialiTf  "iti  i>  a  toa. 
KBJ— Ooloiulng  Solntioa  of  Clear  Qel>- 
— Win  a  aobilion  of  Mobrooata  ol  puuwh  mloiir  a 


'iMah**  I  nan  dataot  Bljoarine  to  beer.  glToci 
m.Md  tenia*  of  (IjaarGia  in  diiaking  »iiur, 
BKld*t*ai  tba  preamoeof  adnlteri.tn-i]  jn  luid 
MlBtbiafHiimofWar— AVBaTt.>i:.^i'iibCuiii 
la^l  —  Blslit  AKienBlon,  &<:  -  Wo 
t.^B^"  or  anr  other  reader,  k.-ll;-  »ork 

SlTOBHIilaar  HariBggnflB  H  A  »nd  IIk 
ta  tnl  Iti  kdtoda  and  lonpiuudi^.  and  ' 
^^|*atHatlb*iBiDatiiiiewbaiu^r  Ibo  fornj 
,  k*  tiN  MB*  whan  the  objeot  ia  betweeo  ilio  tth] 


ther  are  1 
abUtn-Jc 
[33218  l-Laaoanter's    Mio 

3U  of  K,  H-.  I  wonld  u'ke  to  u 
"Wueaf"  if  there  i>  ui  >ntD>l  » 
telephone  with  it ; 


tasao   -HlHhProBBnreHo 
too  large  lor  lU  work-    Tha  ejliud 

e  h  of  ooal  par  horso-power  par  a 

u  oue  tba  ojlioAtt  iniide  to,  lar,  1 

LS3K1  ]— Parallol    Motion.- 


leb«th  il 

current  It  pauiof  -     Doai  thia  beto 
[niDia  on  of  tha  othar  tanniDal  f  — J 

[33253  J—Meobanleal  Bat.— 
dent  aire  me  iDatmociau  how  to  make  ha    Ih 
a  kicd  of  flfkug  machine  with  a  m  tlo     ainul 
liring  l»t  — litLiSMHE. 

r3S2M  1— KleotlioitT-— I  wan  to  mlae 
bliok  riowaoIdoitP  Alw  ha  WD 
magnatj  reqn  magna  oa 

lasessl  — Eleetraplatlng   B    d*    F 
Wouldaomeol  "aan'^kindlr  let         kn 

[33258  J-Photonraphio— Wo        as 


[i32S7  ]— Dlaphragma  in 


■■'"■"jASi'tt.jffi' 

ijiBt   tha  aSHt  ot    aitruao 

obtidned  bj  plaoing  a  atop  in  the  n^  tnba 

'latanoe  behiod  tha  erapieoe.— Ob» 
[SS»8.]-MothTlio  Chloride     Will  Mr 

ima  forthar  details  reepectiag  it  P  bo 


Importanoe  [n  Hew  of  the  Oattla  Diaaaaaa  Bill  beranlng- 
law— I  hear  that  Proftaior  Fnukbnd  baa  diasorand  a 

mode  of  prodooiBir  loe  In  larn  blooka  (pnsDmablj  bj 
uline  aolnliou  and  preatnre)  m  laaa  than  Dts  ndnnta*, 
and  bj  a  Terj  aimpta  prooeai.    Do  anj  of  oDr  raidn*. 
know  anrthinff  ^  ^hij  diaoorerj  t — HAnoawaan, 
[SSaSB-l—Japannlng  Btore.- 1  bare  a  aton  lueC 

□carlj      welf u  it  ihaald.    It  haa  nnduKO»aae  or  two- 
al    ra       iraceoUT.bL'     ■-"  -  ■■   -  -      


ba"ua 

hrhStft 

aroiaiiUR 

'oS 

.•.'S!S'~-"- 

letting. 

r"th.™ 

-I   aho 
aldgire 

'iTam' 

■^.'fStrtg 

uBdentandth. 
at  a  bHa  to  Bnd- 

r«d       With  the  whHit  I  hi 
«ititj^oJ^h™3r-^.^ 

a  ^"^la'fwC^ 

threads  1 01 
0.  11,  la.  13, 


-Ii,  S.  3, 


i.t. 


IB,  ao,  u,  St.-. 

Drawinga.- What   Is  the   hot 


SM6     -Cnyc  .      ,. 

[33352   -To    Mr.    Alfred    H.  AUan.-Will  Kr, 
Allen     wie  aniwer  qaerj  No.  3:^13,  addnaed  to  him.  0» 

33903    ~Ii-0.  and  D.B.  Bngiiie*.- Will  some  otw> 

th   trains  between  Heme  Hill  and  BromliT  or  Biek- 
h.  P. 
338M   -Centre   of  Gravity  .-Would  "  0. 1 


r  me  n  J  hj  aotnal  aa 
[2)  hnw  the  weights  on  the  drirlnf  aa 


trailing     heels  i 

«2«S]-Punohlng     ! 

Knglli    Heahanic  kindlr Inform  me  Dt  anTantomatio 

pnotloe      It  oonTtnient  a  &etab  ai  well  ai  details  m 


BCoohine.  —  Would    i 


SSKa    —Con' 


lajooraof  and  tradasi 


InrBitment*-- Why    d» 

-■■ ^n  of  this  ooontWhi- 

HTBD  lareiffD  bonds, 
itable  iojurr  of  thdr 

nunh™.,.tri  «miritT, 

ill  a  bankv 


n  It  as  taadllT  p    A  raplr  from  anr  one  bnt  a. 

11  oblige— a  HBvn  ELD*. 

[  3367    -Milk,  Oh  l-Oan  anr  one  teU  ma  wby  the 

1      ha  is  Mot  oat  from  a  Sntolav  dalrj  at  the  West. 

can     t  b»  s«ald*d  wHhont  It*  tnming  into  a  kind  of 

wba;  P    And  wbj,  U  jou  tetoh  th*  milk  ronr^ 

an    •*«lttak*aoatolth*caaontfa*oonBlsr,lE  win 

aealdlng,  and  not  tnm  Into  onrda  and  wb*j  P    !■  it 

hat  tbar*  i*  a  sonponnd  kaown  in  tha  trade  that- 

ki     perfaot  miiacla  tor  tha  prodnoUon  of  au  qnaa- 

milk  it  two  or  three  old  Un  cant  are  ratUad  abonb 

op  door,  aad  than  pot  Into  a  out  and  takan  to 

rea  Waatam  BaUwar  Station  oooa  or  twiee  a  da^  f 

ha     beeo  told  that  deUolona  craan  can  be  mad*  b* 

rape  oU,  koown  aa  olira   oU.   lime  water  ixA 

oenn     n  pfoWBtlona  aooordlng  Ut  tail*.    This  elaaaot 

parat  on  wiu  atand  Bealding  witbont  tnming  Into  m 

Dt*dg*'i  H«*l  AIL"    What  an  milkmea  to  do 

ho  an  bothved  with  ao  manr  kettle-dram  ooitDmara 

ho  all  want  onam  in  tbelr  t*a  f  Ohamiatsaad  dmggiatB 

I  kindly  saU  it  ready  miied  andar  the  name  of  lime  Jnioe  and 

K~  oaHn  a&d  bald  paopla  who  tlilnk  it  will  make  th«lr 
gro  pay  anything  for  It  In  proportion  to  thalr  faith, 
bare  beli*Ta,  no  gljcerine  in  the  mixtare  for  external 
uaa  I  really  tmit  that,  at  I  han  kept  nothing  hack 

abon     oream,  lome  libenldnlnded    mlltiDan   wul  aitf 

lu  aa  of  adanoe  br  **^i^wff  nt  what  It  ia  that  rai 
to  knookiBg  about  la  the  old  tin  a 

tnall    tarnsTnto  milk  that      " 


Aproji^  of  artifiolal  cc 


aannniUlBthe  left  aide  of  th* 

u  pa  n  balng  between  tha  tampla  ao 

I   lasted,  witboatoBuatlon,  for  abc 

near^ffone,  bnt  br"  '-"*  — 

of    hlchtbefouawiiw  a(~ 

fittinot.  anryotriOBt  1 

^  and  whas  iMk&w  with  both  ••** 

_, iatinot  image*  are  B*en  abont  Sioobae 

ran.  Also  irtwo  lookiiu  at  anything  Mrpwdlaalr, 
aa  wladow  aaah,  So.,  with  aftaated  aye  «llly,  lb 
imi  laellneJ  to  an  angl*  of  abont  W  dsgrsaa  tcwaida 
left  tMe.  A  bright  light  affeota  It  Tery  mn^  aadilg 
yelid  to  Btarly  oioM.  VlMa  ftrifiag  to  op*B  *r*lla 
f-^.i —  .i-ij  aij^ig.  pIgB  is  Mt  behind  the  mr*. 
lUant^UjlB  40  j**n  at  •■•  i  up^ta 

,,Jl  f  llT*r  slightly  out  ot  order )  niina  haa 

ot  atroBg  neV'tuda  hay.    Is  tb«r*  aaythlnir 
le  matter  with  eye  r    -Mrloe  thaBkhlly  recalTea 

OTO  OTKaABS. 

332W  7— To  "  r.  B.  -A.  B."-aMinBteloal  drairfve 

orlaanta      Kaqolrsd  the  daji  and   hoan  that  saoh 

ud  onid  he  natnrally  oomet  on  a  bolldlng  bbdng 

latllnd*  of  London.— T.  Bias*. 

■^sa     -Iiingth   of  Orllndar.— Th*  dmulty  ot 

prseead  air  niiaa  Inrenaly  aa  lis  Tobuaa.    A  oyllnder 

ited  with  a  j^boB,  and  Uw  pwnr*  Insld*  (^Undar  I* 

on aqium iDoh.    ThapMonla  toned  twohuhaa  and 

nflaura  beoomea  30tb.  on  aq.  in,    ITind  tha  tssigth  oC 

Oder     HoaTDi.aKD*. 

J3371.  — Leeluiolie  and    Other   Battarlea.— 

aaj  how.  In  tlio  oonntry,  tar  away  tnna 

-ay  bitterlea   oould  ba  locmad  F    Par 

beard  that  oommoo  Bower  pola  will 

"  (bnt  tbeir  shape  Is  te     ~ 


mim     thOps, 


ttfOTL _.  ,._         ,        

and  a  pi*s*  at  tina,  Mppor,  or  oarboa  oonld  b* 
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nndt  or  tarmrC,  ri 
drodriit'i.  Hontbi 
m  other  purpcHH  n  „      .  .     .     

bMk  nB-iibm.  iin<l  ttltbouirh  I  ran  flail  muy  nutei  ou 
LMtaabf  hKltnriH.  I  aiaBot  £nd  »  (uU  diaiiiiptinn  of 
how  to  mftfcB  mu  i-umpMe.  WUI  tomo  ovpdotD  kLiidly  f 
Would  tt  miko  Kuy  diderEno)  in  n  htttnrif  tha  (*.(«' 
flower  pot  wn  jnit  in  b  (mit)  pithtvo  Jir,  or  miut  tLs 
hMu  otpnrooii  jrit  IrpjinilltlP  Itlauvliw,  m '"  8iinB»," 
told  nfl  ttK*  other  da^T»  to  pfi/  look  Id  a  domlcF'i  wLodoir— I 
am  40  miln  tram  im^h. — Joh:<. 

OTi^.J-DlaSBiBs  and  BhoeinK  of  Hone*.- 
WIU  BOT  ona  kiodlv  Di.mi'  n  book  or  •>"'  '^'-f  -in  h.  — 
fsl  toa  Touii«  •l.ociDR  i.nith.  nUinl 
49f  iho  foot  mid  the  mnit  opprmo^l  . 
omnplai"' "  " ~ "' '  ^r.-^i..  y 


Torso  Fib 


>  tfit^o  h 


.— T1if>  ipiodla  of  ■  : 

orMiM,  thro-i  tho  , 

too]  pdiioed  to  the  ud^  ot 


BUta  irill'icni)! 

rniiobBir 

of  the 

-; 

Wr 

ool/. 

!!se.t^; 

nTn 

™ 

niHlfbi 

-T.l 
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of 

Bound 
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•    kDOWD 

LLL  OomiBiiulcatloiu   1tit#ndad  for   thfii  dsMTtniflnt 
it  ba  widmud  to  I.  Pikbci,  CopUiUI  Houe,  Bsdlord. 

POOBLBJI  COCCXXXI.-IJr  Db.  GotD. 


Wblte  to  plaj  and  mate  In  tat 


to  K  &%7. 


EkucTioBB  lo  427  hj  I.  J.  Amor,  ireuram, 
J.  Jubbi  to  Viij  bj  J.  Dole. 
IBD  W,  W.  C— Fee  ootloe  nbore  mpectiog  429. 
.-Yon  in  qnito  right  ibont  4M. 


(3SITB.]— Cotnpotltlon.— I  o™,ti  __     _  _ 

howthaoompfliiitlun  Is  mild*  whlrh  currers  mid  irilil. 
TrtU  h   '^i""  ''*°'*  """T".  Ae.,  or  a  cniii«>.iM,in  which 

— Tr.,  Bilremo  hardneM— irhon  di^.  Tho  omnpnuiHoi. 
BOflmi  »heB  nposed  to  Infliieii«  nf  bIoubj.  I  dm  doloB 
k  Uttl«  nodf  Uini.  Diid  If  I  eould  but  iKon  u  iirtkle  ai 
tlKm  dfMribcd,  It  would  gnatl;  ud  too  is  oertalo  gHSL 

.[Pfj  l-BtraiRhtonlnr  Horni.-Oui  anr  twd™ 


Manr  than  Kniriand  or  D  HfAtei,    1 
■Bd  da^  would  anunint  almsnt  tn  t 


■elnClon  of  4t7  I>  loan 


bhDvJf,  uppvar 
niBka  u  wt)h  to 
pabliihed. 


loeim]  ool]«etLon  of  hii  pnbloin 


r3MM.T-OrB«ii  Pipei  (Wood}.-Vi1l 
kMIr  MI  ma  whrt  oanM,  und  bow  tn  mn.,  tb*  woolU- 
iMaa  Dt  toner  Tho  gl«ppen  M«m  to  fltvBll,  aad  I  CHn 
daUct  DO  enata.  I  ranniit  per-mida  th»  Rft.  ttnpped  lo 
■p«k  thdr  tnm  imtca.  f honirb  I  hiiTe  triM  -nrjiae  thg 
■apply  of  wfa  J  by  piling  the  fart.— g.  P.  T. 

[Miss.]  —  BBratoll-bruihIng  Oilt  Artiolea.— 
WtDaoincoiiapIaaMtaUinaohiit  llqnld  to  or  with  tba 
•oraton'braih  Ln  Kratah*bnuhiDir  Hrticlei  aFtof  tb^r  an 


^Hm   luffiteat  Oironlatlini  nf  any  Pmfmilntiai 
Jwu]  In  the  Vlnpton  rvndri*  the  BntPtVO  HrH  th^  bmt 


To  DsitroT  BlM>kb*atle>,  Flaka,  Rrm.  and 
^inaiTii.  iH  vrnriBV  woincBm.  iiubct  nxaTBor- 

nta  POWDKS,  BhiE),  la  Hid  In  Tin  >"»•  M.  and  In.  iv-li.nr 

^SPm.  ttij,    Comnwtntal  i™*,  Lnrdnn.   1^     Tin  nun>  if 
VBIPKH  1i  ituipal  OB  uqi  g(  irarr  tuniolhnwlH  aoa*  an 

IiMnploogh'i  pjratio  Baltne  li  rafrartilnB. 


Novelty  In  Tam.— Mr  Lonii  Cordonnior  buhit 
Dpoti  a  sibgiilar  method  of  pradoeiDir  a  noTelty  in 
,  jriira  ;  tbia  it  not  mrpruiuK  wben  «s  eeniider  tha 
^  imtnaiiM  DDmbeT  of  Tarietiei  of  cloth  which  one 
■  nniichboon  dseurnala  u  nimveauUa,  and  what  we 
I  toriD  "faacy  cloths."  After  haTis?  triad  erery 
I  imaEiDable  way  of  weaTin?  to  produce  dittprent 
'  pftrcta,  there  hardly  remalna  anythiDir  new  but  to 
'  rpturn  to  the  spinDinir.  Mr.  Cordotmiar  takei  a 
I  male,  and  places  npoB  this  another  raw  ot  roUcra, 
(hrouffh  whichj  at  a  diffarent  ipaed,  ho  paaaea  a 
colonred  or  plain  thraad,  bat  twiatad  in  the  lerenia 
way  at  the  direction  ol  the  yorti  to  be  opemtod 
opon.  In  this  way,  ohpn  the  apindlw  rsToIre,  the 
(wo  threads  are  twiited,  but  tha  additional  yam  is 
at  the  eame  time  Dntwiated ;  he  than  takn  thit 
donbled  yam,  and  twiats  it  airaia  with  the  aane  oi 
any  other  yarn,  but  ranniu)'  it  affain  in  tba  oppoaita 
direction,  whica  untvLata  the  firat  thraad,  and  pro- 
dpoes  a  Tery  aingalar  effect,  and  one  which  in  the 
loom  will,  no  doabt,  prodDoa  a  uoTclty.— rc^il« 
itanvfiicturer, 

Soath  of  Mr.n.  H.  Tone*.— Erery  reader  ol 
the  EhqlisH  Micranio  will  recret  to  laam  that 
the  body  ot  Mr.  E.  H.  Jonea,  ot  Monmoatb,  wsi 
waahed  aakora  laat  week  at  Fortsbewett,  near 
Briitol.  It  appaare  that  the  deeaaiad  atarted  in  bii 
cnnoe  frota  Monmanth  on  Saturday,  8lh  inat,,  abonl 
ail  p.m..  tor  the  purpoar  of  TiaitinR  aome  relatiyea 
lit  Bristol.  PRMeeding  down  the  rirer  Wye  he  waa 
obarrred  paaiing  the  Tillage  ot  Tintem  between 
wubt  and  nine  p.m.  From  the  meagre  informntiou 
at  preaent  lo  hand  it  wanid  aeem  that  notbtng- 
further  waa  aeon  ot  hisi  nntil  the  discorery  ot  bii 
body  at  the  place  ahon  mentioned.  I'lis  cuii'tr 
canoe  waa  found  at  Oldbnry.  near  Chepstow,  and 
alaae  to  tba  junction  ot  the  Berem  and  the  Wyo. 


ANSWERS  TO  CORRDSFONDEl 


don  or  acientiflo  infonnatiuB  ii  aaowend  tt 
pngt.  0.  Letten  anit  to  mrraponJrnt*,  nnde 
tba  Kdltor»  are  itot  torwanlad ;  and  tba  name 


ra  tha  Inltlnla,  Ac,  of  Mtan  ta 


.-T.  Bi>Ilun.-il  D.  li 

iwka.— Lawr' 


rotta 


F.  CJ.  Ihfnuttt.— Owin.'O  Jtiinm.  —  . 

J.  li.  Pd'Kina.-O.  T.  S.— Moilic*!  OaliaoiM.- 
trliqi.— Tha  sjha.— H.  F,— lin^ltriraund.— Prra 
Ulke.— T.  Clarka.— ()uiii.'F,.n.— IL  P,  U.-Sjwei 
~r.  3.  Jjwk-jn. -HnroM.-Aiiiiarioa.-ir  G 
man.— Amoa  N'ewberrr.-J.  H.  U.-Yonnr.^ 
~W.  Ju»L-E.  Walker  — U«vl  and  Uvk.- 
J.  W.  8. -A.  7rai«.-C.illiuin.-J.  Y.— D'l 
Hmei.— C.  A.  L.— A  Tioiiinn.— A.  Cnat«i.— T 
Vort.ioella.— Auditor.— A  Under.  —  Iimnruii 
Walker.— W.  a.  H.  A.— H.  K.  H.— ATyroui 
— AlaniU  Dlgaiu.— U  L.— Wallawy.-B.  F 
Dublin.— W.  J.  O.— T.  UitidwMMi.-Cl.  St.— 
-.Bernard  WcOnlra.— Uari.-W.  H.— B.  Sngo 
LbIb»iii>.  (Direc'iani' fur  oiakini  fleiiU- >t.i 
Elren  OB  |>p.  £eS,  IttH,  3U,  aiiil  4ir.  r»1. 
Asirrt-B.  (They  are  not  pJleBtnl,  we  Ix'lii 
piinldprohohl)' Mythemof  an       '     -•-—•- 


rc<tot 


i^  llolt<iriJieui1  awl  Cn.  F}-J.  W 
mlfi^onralned  lo  I^Korvtnr't  m' 
rica  irv  |<robahly  anm 


yim  lire  provenl 
damp  and  dnogl 

(tiii)>iiailhln.)~Ji 


an  yon  luwin  to  think  poaiiblo. 

nluly  nnl»a  the  ronditionj  nni 
>nt  it.  If,  for  Inatanee,  your 
rghly.  or  your  work  cnn.pd-«  m 


li  uid  71  of  Vol.  SXT. 
H.  L.   (A  deKriptloii  of 


periKl.)- O.  P.  T.  (Mnrray  or  Raedebr 
publish  handboekH  of  tho  di^trLct :  innqirethi 
Wkarller.J— U.  H.  IXiKiiLLB.  (The  aiilbr 
tJiinly  a  qna^k,  and  pnthntily  n  nriniUcr  into  t  h 
FWv  proper  Doufld^ei>  in  your  own  jkdvlMT.  i 

iinpriiviipled  people,  or  you  will  bd  aure  tu 
^lie  babit  you  refer  tn  it  ouW  d^uinroui  in  i 
■iibjects  but  ahould  al>«ys  ba  nioidnl  if  p 
Asuuia.     lOet   "  Bnu1'.1i>w'i  (lui.le."   pub 


t  eoine  itood  hcMiiiliit  ^r  ehnt  d: 
.  (Prcfe'-or  J.  W.  Draper,  Kew  Yui 
f  York.  U,a,A.)-P.  »,  L.  WHFiap 
'loen  not  eeem  tn  ni  At  itll  MO  fWttlnh  ut] 
wiidom  leam  to  think.    The  rridy  i 

^an  llln^tAllDB  nnil  •^.-Tiptloi 


Uuirbev'H  type.priotlns  tulc^rrtph  It 
(Tba  idea  haa  boeo  hafors  priipiuiuini.  am 
illUBtratvd  one  or  two  prop'wod  mvtluHla- uu 
idea  tb^t  they  Di-.'bt  be  adopted,  but  thit 
biLjydltataniiirhtdiacuaH thefenAJbLUIy of  end 
aid.    Tha  i^erol  opiutnn  waa  Hdnirt^  ^—'  - 


•utwl.l- 


(Y..II 


medical 


HoUowor'aOfBtmftBt,  aided  KrhkPiUa,Vm>nti 


ot  the  Berem ..j,. 

iberef  the  Canoe  Club,  uid  had 

Surionaly  made  aneoaaafal  tripi  across  tha  obanael. 
e  arae  a  much-reapecl«d  inhabitant  ot  Monmouth, 
aad  (he  bbwi  of  his  melancholy  end  Kfi>  <',-e  a  <1>eLi 
Itloam  OTartbatownand  DeiKhbourhoi' L.     i'  '    ■< 

ralaablr  eontrihntloBi  ou  "  Cnnoea  and  CaiiiHiiigr ' 
will  ba  fmh  in  tha  mind  ot  ereiy  leader.  He  wuh 
■t  all  tlnaa  ready  to  glje  intsrmation  in  coauectioii 
with  bis  (atoorite  recreation,  in  tha  ponuit  ol  wLiicb 


undnubtudly  en , 

b«  boneBiaal  nnlow  aided  by  e««n<  of  yoi 
coimCeriurt  tha  "  rtraiu  ami  worry"  of  your 

oaase  tn  laarch  for  eympt(fm«  with  whloh  1 
jonmrK  uid  jnar  triruAi.    Mneh  n-eful  it 

in  our  baekTnli.]— t<TEPVKN  B.  Esarxnw.  ( 
ItUallqnackery.)— J.  L.  (Xorumirh  Liapr 
(iiM)  of  the  pirtUTM- t)ii>  RhudI  rarfon  i>  ni 
rolllBfi  I  ordinary  nrniiib  eon  ba  obtAiued  of 
iu  photnjmpbic  toat-Tial^  We  do  not  fee  ht 
to  do  what  yuu  pnipoie,  but  yi^  are  nul  rer 
If  yon  will  aaj  plainly  wh»t  yrni  wont  to  do,  i 
toualat  yan  or  luortyiHir  iiiiHy.)— R.  8r 
Y'ea.  3.  We  belieiv  the  phiiniiirni'b  lj  ■■ 
(onnlry,  but  wa  do  ant  know  hy  wiion.)— 1 
( A  deiiliat  in  tho  invper  iiervxi  Id  apply  to.)— : 
(11  la  lutiAMihla  to  prr-eribe  tor  bnulaiil 


iMluirau J  knowing  mLiroab.^ut  the  patient  II 
aiiWsando.    Bw  pp.  ^-i  an-l  !»i).Vol.  XI} 

Vol. xriii.;  p.ss,\  VmI.  xrii.ij   —  ' 

Hid  indlcei  to  iircilipu* 
nkn  nwl  (or  tlrk't  wntin 
>nd4ai.  Vol.  XVH.I-Faa 


l-j".'  G,  *ll 


h,  GUuL^,  A  9nb«ri1>er.— 
CiiU  EuoiBeer,  Daild, 
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ARTICLES. 


TEO  inVEirCED  TEE  KICROFHONS! 
T^HE  question  which  beade  this  article  ia 
•^  juBt  now  engaging  the  attention  of 
the  scientific  world,  and,  if  the  answer  is 
CiTen  with  some  warmth,  we  are  afraid 
that  Mr,  Edison  will  have  only  himself 
til  bl»me.  In  letters  to  the  New  York 
papers  he  has  not  only  cUinied  the  discovery 
irftbe  principle  of  the  microphone,  but  has 
tnpplemented  his  claim  by  makinj;;  u  cliiLTfje 
of  breach  of  confidence  against  Mr.  W.  U, 
Preecc,  "the  coadjntor  of  Prof,  Hughes 
m  thiB  pretended  '  invention.'  "  We  an- 
HMnced  some  time  back — and  it  was  wrll 
known  in  this  country — that  Mr.  Edison 
had  diacovered  a  remarkably  raf  id  chanj:^ 
of  eleotricsl  resistance  in  plumbago  when 
■abjected  to  pressure.  That  discovery  led 
lo  the  invention  of  the  carbon  telephone, 
■hick  i»  shown  in  the  annexed  lon^tudinal 
Kction.  Instead  of  a  inagnct  telc;>hune 
like  the  Bell,  we  have  here  a  piece  of  carbon 
placed  in  a  galvanic  circuit,  the  vibrations 
of  the  diaphraffm  causing,  by  preestn'c 
nriations  in  the  electrical  resistance  of  tin 
carbon,  which  result  in  the  prodaction  of 
■u  uodnlatory  cnrrent  capable  of  reprO' 
Incin^  in  the  receiving  instrument  sonot'out 
lilMrations  similar  to  -  those  which  were 
■lade  at  the  transmitting  end  of  the  line, 
[n  the  engraving  we  have  a  holder  re- 
wtnblinKtbe  ordinary  form  of  Bell's  tele- 
)boDe.  We  have  the  moutbDiecc  and  the 
iraal  "ferrotype"  plat<!  or  diaphragm  of 
Jim  iron,  A ;  B  is  a  pi<.>ce  of  rubber,  resting 
»  an  ivory  disc,  C,  beneath  which 
ihte  of  platinum,  D.  The  block  of  <  _ 
mmed  or  gas  carbon  is  represented  by  E, 
Old  bemea^  that  is  a  plate  of  platinum,  G, 
lith  a  screw  to  attach  it  to  the  Bt«m.  The 
ttter,  it  will  be  sten,  can  be  withdrawn  oi 
dvsnced  by  means  of  the  screwed  end- 
uce,  M)  as  to  bring  the  ivory  disc,  and 
OBMqnently  the  carbon,  with  more  or  less 
orce  against  the  diaphragm.  We  believe 
his  waa  the  original  form  of  the  carbon 
elpphane  as  first  described  for  pnblic  in- 
onnation ;  but  we  need  scai-cely  say  tliat 
Ir.  Edison  made  many  changes  and  modi- 
icatioiiB,  and  ultimately  he  dispensed  with 
he  rubber  asd  the  other  materinls  he  hrtd 
Tied,  and  Diied  a  diaphragm  so  thick  that 
ta  vibrations  were  inapprsciuble.  With 
he  recent  form  of  his  carbon  telephone  he 
laa  obtained  "  perfect  artiuulation,"  and 
las  transmitted  with  distinctness  a  whis- 
fred  conversation.  The  discovery  made  by 
ir.  Edison  was,  therefore,  that  carbon 
ndcr  the  influence  of  presswre  varied  in 
ts  electrical  resistance.  In  a  letter  dated 
'nne  6.  and  presumitbly  after  he  had  read 
Prof.  Hngfaes's  paper,  Mr,  Edison  makes 
nme  observations  upon  an  editorial  article 
rhich  appeared  in  the  Weit'  ¥;rk  Tribunf. 
ind  disputes  the  chiims  advanced  by  Prof. 
Inghea  to  the  "invention  of  the  leading 
eitures  of  my  carbon  telephone,  and  of 
By  microtaaimetcr  or  instrument  for  the 
nessnroment  of  minute  degrees  of  heat. 


nie  phraaes  used  lead  Ui  the  coneluRioi 
'hat  Kr.  Edison  must  have  been  miKled 
Jt  a  careleuly- drawn  abstract  of  Prof. 
nnehca'a  paper,  for,  so  far  from  the  latter 
having  kid  claim  to  the  diacoverv  of  the 
wrfing  t«atnres  of  the  carbon  t^.O.  phone, 
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be  went  very  much  further  and  beyond,  by 

discovering  that  all  conducting 

may  he  employed  with  equal  s 

that  carbon  was  probably  the  boat,  because 

it  is  unoiidisahle,  and  is  cheap.     In  bis 

paper  (see  p.  2.35)  Prof.  Hughes  eipressly 

states,  after  enamerating  sonic  of  the  sub- 
stances with  which  he  had  experimented, 

that  the  best  form  and  materials  for  the 

microphone  were  unknown,  and  eubscqncnt 

investigation  has  disclosed  the  fact  that 

many  substances  at  one  time  considered 

nnaui table    make    eicellent    microphones. 

The  Btatemont  that  Prof,   Hughes  claimed 

the    invention  of  Edison's  microtasimGler 

is  not  based  on  anything  found  in  the  paper, 

and  wo  believe  the  statement  that  the  micro- 
phone or  a  modification  could  be  employed 

as  a  very  sensitive  thermopile  was  made  by 

one  of  the  audience.     Mr,  Edison  says  that 

the    BiibdiviTioa    of    the   carbon,    and   its 

metallisation  by  plunging  it  into  mercury, 

were  well  known  to  him  ;  and  in  the  memo- 
randa he  furnished  to  Mr,  G,  B,  Prescott — 

which  were  printed   in  the  Journal  of  the 

Telegraph  ot  April  16  last^the  eiproasion. 

"  finely-divided  metals,"   occurs,   although 

mercury  is  not  mentioned.  InProf,Hnghe8's' 

paper  he  explained  wliat  had  been  done  by ! 

Edison  in  the  carbon  telephone,  and  then  <  others  with  a  breach  of  confidence. 

I  Pi'cece  was  the  representative  of  this 
country  when  Mr.  Edinon  showed  him  the 
experiments  he  was  then  m.iking,  and  ex- 
plained to  him  theconstrucbion  of  the  instru- 
ments he  bad  already  made ;  and  as  such, 
therefore,  some  answer  must  he  expected 
from  him.  Mr,  Edison  savs : — "  The  claim 
of  Professor  Hughes  to  tne  discovery  that 
a  modification  of  bis  microphone  can  be 
used  as  a  measure  of  minute  degrees  of  heat 
still  more  preposterous  than  the  pre- 


given  effort  on  the  part  of  the  speaker  is 
thus  brought  to  bear  on  the  disc  tban  could 
be  obtained  if  only  its  small  surface  alone 
were  used.''  Let  it  be  riimembered  that  in 
the  microphone  there  is  really  no  diaphragm 
at  all:  and  it  is  clear  that  Mr,  Edison  has 
written  under  a  misapprehension,  for  his 
"  inflexible  plate  "  is,  to  all  intents  and  pur- 
poses, a  diaphragm.  Prof,  Bell,  so  long  ago 
as  last  December,  stated  that  he  had  ob- 
tained distinct  articulation  with  diaphragms 
as  thick  as  iin..  and  Lord  B^yleigh  baa 
shown  that  metallic  diaphragms,  even  when 
thick,  do  vibntte  under  the  infiuence  of 
sound,  although  the  amplitude  of  their 
vibrations  may  be  so  minute  that  they  are 
immeasurable.  It  is  this  very  vibration  of 
the  diaphragm,  or  thick  plate — whichever 
it  is  called — that  enables  Mr.  Edison  to 
bring  the  required  variatioasof  pressure  on 
his  carbon  block  ;  but,  as  is  now  well  known 
to  our  readers,  neither  diaphragm  nor  plate 
is  reouircd  in  the  Hughes  microphone,  but 
siniply  a  conducting  substance  not  liable 
to  become  rapidly  oxidised.  It  is  a  matter 
for  regret  that  Mr.  Edison  should  have 
hastily  penned  the  letters  that  have  ap- 
irud,  and  it  is  still  more  regrettable  that 
should  exhibit  so  gi-eat  a  desire  to  charge 


^m^ijiW 


went  on  to  say  :  "  It  will  be  seen,  however. 
that  in  the  experiments  made  by  myself 
the  diaphragm  has  been  altogether  die- 
carded,  resting  as  it  does  upon  the  changes 


■yof  mine,  which 
WaahingUm  Star 


ceding.  This  is  a  discoveryof 
was  first  announced  in  the  Wat 
of  the  19Lh  of  April  hut,  A  copy  of  that 
paper  was  sent  by  me  to  Mr.  W.  H.  Preece, 
tbe  coadjutor  of  Professor  Hughes  in  this 
pretended  'invention,'  and  I  have  positive 
evidence  that  it  reached  him  before  the 
presentation  of  the  so-called  '  microphone ' 
to  the  Boyal  Society,  inasmuch  as  ne  has 
made  an  ertract  from  it  in  his  address  of 
May  before  the  London  Society  of  Arts." 
It  does  not  appear  to  have  occurred  to  Prof. 
Edison  that  any  public  scientific  man  in 
this  country  would  hesitate  before  he  laid 
himself  open  to  such  a  charge  as  that,  nor 
that  it  was  possible  a  distinguished  investi- 
gator like  Prof,  Hughes  conld  have  made 
important  discoveries  in  the  same  branch 
of  science  as  Mr,  Edison  pursues  with  bo 
produced  h^  moleoukir  action,  and  that  the  , much  energy  andasuccess  so  brilliant;  but, 
variations  m  the  strenj^ths  of  the  currents  if  it  is  true  that  the  microphone  of  Prof, 
flowing  are  produced  simply  and  solely  by  i  Hughes  represents  a  discovery  the  limits  of 
the  direct  effect  of  the  sonorous  vibrations."  I  which  arc  not  defined  by  the  carbon  tele- 
Mr.  Edison  says  that  the  discarding  of  tlie  phone — if,  moreover,  the  mici'ophone  differs 
diaphragm  is  his  own  invention,  and  he  essentially  from  the  carbon  telephone — it  is 
gives  the  following  extract  from  a  public  probable  that  any  modification  of  it  which 
announcement  as  proof  of  the  troth  of  his  '  can  be  employed  to  measure  minute  degrees 
statement: — "In  the  latest  form  of  trans-  ,of  heat  will  differ  entirely  from  the  micro- 
mitter  which  Mr.  Edison  has  introduced  . tasimeter.  Sofar aaweknownotmstworthy 
tbe  vibrating  diaphragm  is  done  away  with  '  account  of  that  instrument  has  been  pub- 
altogether,  it  having  been  found  that  much  ;  lisbedibutitis  s:iid  tobecnpabbof  meaiur- 
better  results  are  obtained  when  a  rigid  :  ine  the  50,000th  part  of  a  degree  of  heat,  and 
plate  of  metal  is  substituted  in  its  place,  wUl  be  employed  by  Prof,  Young  in  his 
With  the  old  vibrating  diaphragm  the  arti-  obBcrvations  of  the  solar  eclipse  next 
ilation  produced  in  the  receiver  is  more  or  month.  The  form  of  microphone  be»t 
SB  muffled,  owing  to  slight  changes  which  ;  adapted  to  act  as  a  thermopile  has,  we 
the  vihmting  disc  occasions  in  the  pressure,  believe,  yet  to  be  invented ;  and  we  venture 
and  which  probably  results  from  tardy  j  to  think  that  the  dispute,  so  far  as  it  has 
dampening  of  the  vibiutions  after  having  |  gone,  arises  simply  from  a  mistake.  It 
been  once  started.  In  tbe  new  arrange- |  Beems  clear  that  Mr.  Edison,  while  intent 
,  however,  the  artieuhition  is  so  clear  on  perfecting  his  ciirbon  telephone,  confined 
and  exceedingly  well  rendered  that  n  whis- ,  himself  too  rigidly  to  itB  dstails,  and  so 
per  even  may  readily  be  transmitted  and  missed  that  wider  and  more  comprehensive 
understood.  The  inflexible  plate,  of  course,  |  discovery  which  we  believe  Prof.  Hughes 
ely  serves,  in  consequence  of  its  com-  ,  would  be  the  last  to  claim  if  he  did  not 
paratively  larg[e  area,  to  concentrat*  a  con-  |  aonestly  believe  it  to  be  his  own. — Since 
siderable  portion  of  the  sonorous  waves ,  writing  the  above  we  have  received  the 
npon  the  small  carbon  disc  or  button.  A  letter  from  Mr.  Preece,  which  appeal's  on 
mu'_li  greater  dcgrci-  of  pressure  fui-  any  p.  393. 
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ON    SOKE    CURIOSITIES    OF 

HIiraBALOQY. 

Bt  J.  H,  Collins,  F.G.S. 

Botemn  Btailani  of  Ow  MinrrolosKal  Socirfif  0/  Qrcat 
Snlam  and  Irelaod.  . 

AN  eloqnent  author  has  writtea  *  "  There 
are  no  natural  objects  out  of  which 
more  can  be  learned  than  out  of  stones. 
They  Beem  to  ha»e  been  created  especinllj  ! 

to  reward  a  patient  observer Trees, 

clouds,  and  nvers  are  enjoyable  even  by  the 
careless;  but  the  stone  under  his  foot  has 
for  careleeancBs  nothing  but  stumbling 
....  and  yet  do  but  give  it  some  reverence 
and  ■watchfulneaa,  and  there  ifl  bread  of 
thought  in  it  more  than  in  any  other  lowly 
featvu-e  of  the  landscape." 

Eom  true  this  passage  is  none  bat  a, 
mineralo^st  can  know,  but  ita  truth  is 
known  to  all  who  are  mineralogists.  An 
inlereBtinmineralsis,  however,  by  no  means 
confined  to  miaeralogietB.  All  who  arc 
intereBt«d  in  mining  or  metallurgy,  all 
TTorkers  in  metal,  qnari^men,  stonemasons, 
jewellers,  and  jewel-weorers,  nay,  every  one 
who  has  a  coin  in  his  pocket,  or  who  wishes 
to  get  one  will  find  that  the  subject,  pro- 
periy  brought  forward,  has  interest  for  him. 
Scarce  anything  in  nature  is  so  perfect  in 
colour  as  the  ruby,  the  emerald,  the 
sapphire,  or  the  topaz ;  nothing  so  brilliant 
as  the  diamond  or  the  rock  crystal — emept 
the  stars— the  very  names  of  gems,  skil- 
fully nsed,  suggest  poetical  ideas  to  tbo 
'     ■  -feu.  as  the  greatest  poets. 


blances  have  been  recorded  by  minetalogical 
writers,  and  few  first-class  collections  are 
^thout  one  or  more  such  examples. 

Far  more  common  are  the  simulations  of 
vegetable  growth,  known  as  "  moss-agatcH," 
■■dendriteB,"  and  the  like.  Fi^.  2  is  a  fac- 
simile of  a  dendritic  crystallisation  of  oxide 
ij{  manganese  fromi  an  almost  invisible 
fissure  in  a  piece  of  lithographic  limestone 


Minerals  have  their  own  peanliar  charao- 
tcTB  and  habits,  keep  with  their  own  aaao- 

cintca,  and  carry  with  them  their  histonea 
written  in  unknown  hieroglyphic b,  which  it 
is  the  object  of  the  mineralogist  to  decipher. 
Like   Proteus    they     change   their   form 
under  different  conditions—like  the  chame- 
leon,   thoy    change    their    colours    under 
^ifloront  aspects.  Some  glow  with  increased 
lustre  by  exposure  to  ligQt  or  heat— othere 
lose  all  their  transparency  under  the  infln- 
ence  of  the  very  same  agents,  and  can  only 
be  kept  without  injuTy  3  carefully  seclude  1  , 
in  dark  caaes.     We  will  now  describe  a  few  i 
of  the  more  striking  "  freaks  of    nature 
occurring  in  this  department  of  nature, bjii  I 
which  are  very  little  known,  except  ti>  tb 
syatumatic  student  of  mineralogy. 

1.  Curious  siinulationi.  Oueof  the  moat  ' 
striking  examples  of  what  may  be  cnlle-l 
"inorganic  mimicry,"  occurs  in  the  well 
known  "  Chaucer's  Head,"  m  the  Bntisli 
Museum  (Fig.  D.  Thisisa  fractured  speci- 
men of  Egyptian  jasper,  the  broken  sur- 
face of  which  exhibits  a  hkeness  of  it:- 
poot  Chaucer,  the  right  eye,  the  nos.'. 
jind  thd  fofchead  beiog  remarkably  well 
k'fined      Many  similar  accidental  rcaem- 


■  juentlr  mistaken  for  foseola,  eren  bj 
lienced  collectors.  They  are  immei 
ilue  to  that  modification  of  force 
seems  to  be  especially  active  at  the  80 
Cif  bodies,  and  which  has  been 
•capillarity.  The  finest  dendrites  seen 
formed  in  the  narrowest  fissures,  an 
ij  quite  in  accordance  with  the  1 
capillaritj. 

The  peculiar  formations  observed 
Lizard  Serpentine  by  Messrs.  Ein 
Rowucy  are  equally  remarkable  for  tb 
semblance  to  organic  forms.*  One  o: 
13  sketched  in  Fig.  3.  It  ve^  closi 
^;cmbleH  the  fossil  known  as  Stenopir. 
the  condition  of  the  serpentine  of  the 
peninsula  shows  that  the  structure  u 
inorganic.  It  consists  of  a  mass  of  fr 
iTystals  imbedded  in  Sopunite.  Man 
examples  of  what  are  called  "etr 
simulations  "  are  given  in  the  sam' 
)iy  Messrs.  King  and  Eowncy,  an 
L-ven  contend  that  the  fossil  known  as 
Canadenge,  which  occurs  in  the  oldest 
rocka — the  Lavreniiant  of  Canada — a 
ittructural  simulations. 


from    Solenbofen,    now    in    the    wi-iter's 

foBsession.  Its  close  resemblance  to  th^? 
rost  erystallisatione  on  a  window-pane  wiU 
strike  every  observer,  and  as  in  those  tbi- 
anglee  formed  by  the  aeveral  branches  ar^- 
found  to  be  absolutely  the  same  in  eierj, 
part  of  the  "  tree." 

So  exactly  do  these  dendritic  forms  simu- 
late vegetable  growtha  that  they  are  fre 


If  there  are  in  inorganic  nature 
tural  simulations  "  of  the  works  of 
simulations  of  works  of  art  are 
equally  common.  A  great  many  e 
occur  in  forms  bounded  by  cu 
curved  surfaces.  In  the  lower  chi 
instance,  thousands  of  nodules  ■ 
pyrites  occur — called  "thunlerbol 
the  unlearned  —  perfectly  globuU 
vaiyiag  in  size  from  a  Spanish  nut 
641b.  cannon-ball,  and  these  have  ev 
brought  to  the  writer  as  "fossil 
balls."  Thepale-greenmincral,  Pre' 
frquently  met  vrich  in  ancient  volcani 
is  also  frequently  globular,  the  ( 
spheres,  however,  being  not  quite  d 
from  each  other  or  from  the  as 
rock.  The  same  globular  tendencj 
itself  in  the  *'  reniform "  maasee 
pgritea,  the  "  botryoidal "'  groups  of  ■ 
copper  ore,  and  the  "mammillary 
[Fig.  4)  BO  charactoristic  of  the  wel 
grccn  mineral,  Malaehiie. 

Moat  collections  contain  exampk 
snow-white  branching  coralloiilal  J 
fi-om    Styria.       Wirr    has     its     na 

■.',-cr.-.;  H'j.. t«r6. i|)ril. 
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ng  repreeontative  in  "  native  ailver," 
>orf,  nnd  leatherin  the  pecnliar  fibruiia 
■  masBCB  of  hombleadic  material 
as  "rock-cork,"  "rock-wood,"  and 
toinleatlier :"  aeedles  io  the  so-called 
i  ore"  {Mkiuile),  and  Ikraad  in  the 
^onpB  of  "  biemiithinitc."  "  Uiller- 
td  e«peciall7  in  the  beautifnl  silk; 
of  "  AmianthiiH,"  which  have  fre- 
r  b«cn  noven  into  an  indeetrDctible 

f  othiir  striking  Himulatioiis  arise 
ecnliurities  tif  crj-st;il  ijrowth,  which 
B  to  be  due  to  an  "  orderly  dieorder  " 
iction  of  the  crjetalHsing  force.  The 
aajiiritY  of  mineral  snhstances  occar, 
ravoumble  conditiona,  as  "  crjstale," 
■d  by  plane  surfaces  gpometrically 
to  each  other.  Some  crystals  are 
d  by  planes,  few  in  number,  and  ot 
id  ooiy,  generally,  however,  two  or 
linds  of  plune«  exist  in  what  are 
'  combinations."  Some  are  exceed- 
:>inpleT,  the  planes  bcint;  numbered 

ef,  Ttt!i)i-cnj4ljils,  or  Hemitropes. — 
ire  groups  of  two  or  more  cryBtale 
nppear  as  if  mutually  intersecting 
ther,  or,  somt'timee,  as  if  a  single 

had  been  CHt  in  two  in  a  certain 
>n,  one  part  turned  round  a  certain 
r  of  decrees,  and  then  reunited.  The 
>nnd  which  the  portions  may  be  snp- 
;o  h.ive  moved  is  called  the  "twin- 
ndthe  pUne  of  movement  the"  twin- 

An  to  the  causes  of  macle  formation. 


ect  to  laws  from  which  it  rarely  or 
eviati-s;  audthisiscspeciully  evident 
*  groups. 

faciei  of  jiu^hpotilion. — These  may 
s  very  Btinply  illustrated.  Fig.  5a 
nts  a  i-egnlar  octahedron.  Suppose 
be  cut  in  two  in  the  direction  of  the 
line  or  "  twin-plane,"  6  6,  one-half 
on  the  axis,  c  e,  through  90°,  and 
a  again  united,  a  macle  or  "  twin- 
"  lite  Fig.  5n   will  result — a   form 


any  other  minerals. 


n«i,<iiu) 


rm  from  it«  origin ;  but  in  ail  aucb 
the  amount  of  calculated  rotation — 
)  amount  ot  rotation  neoess^iry  to 
be  portions  into  such  a  ponitiun  as 
i  i:p  a  perfect  form — is  fixed  within 
irrow  limitH.  It  will  generally  be 
.  W\  120,  or  180^. 

ittrptnalriilion  Macks. — These  admit 
lly  simple  illnstration.  Fig.  6  is  a 
n  example  ot  this  kind  of  maele,  in 
;wo  cubes  apparently  intersect  and 
ite  eaeh  other — it  is  often  found  in 
rites  and  in  flnor.  In  this  example 
rfaces  or  plnnes  of  one  cube  are 
I  to  planes  which  would  truncate  the 
agles  of  the  other.  The  "  axes  "  ot 
pective  cubes  (ima^inair  lines  join- 
centres  of  each  pair  of  laces)  will  he 
It  inclined  45"  to  each  other. 

7  is  an  interpenetration  macle  ot 
composed  of  twotetrahedrons.  Here 

rle  of  inclination  of  the  twin  axes  to 
her  iB  W. 

8  is  a  somewhat  different  kind  of 
Here  four  interpenetrating   octa. 

s  occur,  the  axes  ot  which  are  not 
d,  but  parallel  to  each  other — merely 
tg  apart  a  little  distance.  This 
oy  to  parallel  macling  is  well  seen 
;.  9,  wliich  is  a  form  not  un- 
itly  met  with  in  Aragonite.  Some- 
he  snccessive  members  of  the  group 
this  as  to  appear  on  the  compound 
>,  a  a'  a",  mer^y  as  a  strtation.  Simi- 
iclea  ore  met  with  in  Albite  and 
laae,  andareotttnof  much  use  in 
ihinfC  these  felspars  from  Orthoclase. 
i^tiie  peculiar  geometric  results  of 


the  laws  of  macle  growth  the  most  common 
are  stars  and  crosses.  Fig.  10  ia  a  stellate 
macle  ot  chrysoberyl,  and  Fig.  11  a  b  shows 
two  forms  ot  snow  crystal— the  &rst  a 
simple,  and  the  second  a  very  complex 
example  ot  stellate  grouping.  Of  the  same 
nature  is  the  crystal  ot  Cerussite  sketched 
in  Fig.  12,  which  consists  ot  six  buttress- 
Uke  pUtes,  meeting  at  a  common  centre, 
and  supporting  each  other. 

CroflseB  are  even  more  frequent  than 
stars  among  natural  crvstala,  stars  being 
more  frequent  in  artificially  formed  c^tals. 
The  Latin  cross,  Fig.  13,  is  drawn  from  a 
photograph  of  a  specimen  of  Cornish  granite 
now  in  the  possession  of  a  friend  of  the 
wHtcr.  It  represents  an  interpenetration 
twin  of  orthoclase,  a  mineral  which  seems 
to  have  a  special  tendency  to  form  such 
combinations. 

Thus  the  porphyritic  phonolite  of  the 
"Wolf"  rock  is  completely  filled  with 
almost  microscopic  crosses  of  various 
forms,  so  that  it  is  almost  impossible  to 
find  a  piece  as  big  as  a  sixpence  without 
one  or  more  tolerably  well-formed  examples. 
Fig.  I'l:  represents  two  of  these  cross  forma 
at  a  and  b,  sketched  from  a  microscopic 
section  in  the  possession  of  the  writer,  and 
magnified  some  50  diameters. 


only  salient  angles — as  when  sis  rhombic 

Srisms  of  barytes  or  aragonite  combine  to 
>rm  one  apparently  hexagonal  prism. 
In  a  future  paper  I  propose  to  diseus.t 
the  connection  existing  between  chemical 
composition  and  crystalline  form — a  ques- 
tion which  is  by  no  means  so  simple  as  it- 
looks.  Pi-obably  it  is  only  one  of  mnny 
causes  affecting  crystalline  form.  It  is 
worthy  of  remark,  however,  that  some 
minerals,  as  oxide  of  tin  (Cassitcrite),  ore 
almost  constantly  macled,  while  others,  ag 
garnet,  are  very  rarely  macled.  Again,  thc^ 
temperature  and  pressure  existing  at  the 
time  when  the  mmeral  was  In  process  of 
formation  may  have  affected  the  results, 
so  also  the  electrical  or  magnetic  condition 
of  the  surroundings,  the  concentration  or 
dilution  ot  the  mineral  solutions  from  which 
most  of  the  examples  referred  to  have  been 
formed  ;  the  comparative  abnndance  or 
i-arity  ot  the  material  present  i  all  these 
have,  no  doubt,  had  their  share  in  producing 
the  results  of  to-day,  but  as  they  all  belong 
to  the  general  subject  of  CrytiaUogeny, 
which  is  beyond  tbe  scope  of  this  paper,  no 
more  need  be  said  at  presenL 


THE  NEV  PHOTO-BiraRATIlia 


Fig,  15  is  a  Greek  cinsa  often  met  with 
in  the  mineral  staurijlite;  the  same  mineral 
often  pi-esents  the  St.  Andrew's  Cross, 
Fig.  IG.  The  mineral  chiastolite  also 
oocors  in  very  similar  forms.  Fig.  17  is  a 
COOT  of  a  piece  ot  cliiastiilito  slate  from 
Skiddan,  showing  many  irregularly- cross- 
ing pairs  of  crystwlc  The  mineral  Andalu- 
siti,  which  is  very  nearly  related  to  chias- 
tolite,  has  a  very  reniaikatile  habit,  which 
is  well  exhibited  in  Fig.  IH.  Fig.  18a  is  a 
crystal  dissected  by  Mr.  B.  Horstord,  of 
Springfield,  Mass. ;  Fig.  IS6  represents  one 
of  the  four  associated  "vhite  portions ;  Fig. 
ISe  the  central  black  portion  of  dark  slaty 
substance. 

These  few  examples  of  macle  formation 
will  snfBce  to  illustrate  the  strange  efiocts 
resultingfrom  the  operationeof  laws,  which 
up  to  this  time  ace  almost  altogether  un. 
known.  In  both  kinds  of  macles  it  is 
worthy  of  remark  that  the  twin  axes  are 
either  parallel,  or  else  inclined,  so  as  to 
form  certain  definite  angles,  the  most  nsnal 
being  30".  45°,  60°,  90^,  120°,  and  180°. 
Generally  macled  crystals  may  be  at  once 
known  by  their  re-entering  angles,  but 
occasionally  maclca    occur  which  exhibit 


A  tew  particulars  of  X.  Uichaud's  new  pro> 
ceaa  of  photo-engraving  metallie  plates, 
speoiaieDs  of  which  are  exhibited  at  the  Paris 
Exhibition,  have  been  made  known,  and  we 
are  in  a  position  to  appreciate  the  value  ot  the 
method  employed.  A  neg^iCive  of  the  sabject 
to  be  reproduced  having  bam  obtained  a  prink 
is  taken  on  a  film  ot  bichromated  geUtinc 
supported  by  a  metal  plate.  The  print  is  tie- 
veloped  by  the  uaual  means,  ajid  after  being 
dried  in  the  open  sir  is  placed  in  a  box  con- 
taining a  hygroscopic  materia],  the  dampness 
of  which  causes  the  gelatioo  to  swell  slightly, 
and  so  increases  the  amount  ol  relief.  The- 
tecrst  ot  U.  Michaud'a  process  consists  Id 
pressing  this  gelathie  film  into  the  plastic  face 
of  a  fusible  metal,  which  is  contained  in  suit- 
able  tni;s  or  diehea.  The  "forme,"  as  it  is 
called,  is  treated  in  iqnoh  the  same  way  as  the 
mould  and  block  in  the  process  ot  electnityping, 
being  placed  under  •  torew  press,  and  tdlowed 
to  remtun  until  the  metal  becoQies  solid.  The 
fusible  metal  employed  by  U.  Miohand  is 
Daicet's  ^oy,  with  the  addition  ot  about  II 
per  cent,  ot  mercury.  The  alloy  ot  Darcet  or 
Boae  is  usually  oompounded  of  bismntb  SO,  tin 
30,  and  lead  20,  and  is  fusible  at  212°  Fahr. ; 
but  other  proportions  of  these  metals,  toi  there 
are  many  alloys  of  Dsrcet,  prodace  differences 
in  the  metal  which  may  be  found  of  especial 
vnlue  in  tbe  new  pToceas.  Thus  an  nlloy  ot 
bisitmth  SO.  lead  70,  tin  10,  becomes  soft  in 
boiling  water,  but  does  not  melt;  while  one 
made  up  of  bismuth  SO,  lend  40.  tin  40,  becomes 
veryhqnidotaia'.  If  the  quantity. of  leadin  the 
last  is  reduced  to  30  pnrts,  the  ulloy  becomes 
liquid,  but  not  very  fluid,  at  211!°.  The  addition 
ot  mercniy  to  any  of  these  alloys  reduces  the 
fusing  point  below  the  temperature  ot  boiling 
water,  and  it  is  possible  that,  by  adding  II  per 
cent.,  At-  Uiofaaud  may  have  obtained  the 
metal  best  odaptvd  to  his  wants— sufficiently 
hard  when  cool,  and  sufficiently  fusible  to  be 
cambleof  taking  the  iaipreasion  ot  the  gelatine 
withont  injuring  the  fine  lines.  A.t  any  rate 
tbe  pmporuon  ot  mercury  added  will  affect  the 
degree  of  hardness  within  certain  limits.  The 
plate  produced  by  impreaeing  the  gelatine  on 
the  semi-fluid  face  of  tha  alloy  can  be  employed 
for  the  production  of  Other  pliitea  ;  but  tor  the 
purposes  ot  tjpoftraphy  it  will  be  seen  that 
aever.il  operations  moat  still  be  carried  out  in 
order  to  obtain  a  raiaed  plate  ia  bard  metal 
from  a  sunk  plate  in  a  losible  alloy.  When 
chs  picture  required  contains  half-tones,  it  is 
necessary  to  obtain  a  grained  surface.  This 
10  scenmpli«hed  hv  menus  of  a  special  film  of 
coloured  bichromated  gelatine,  which  is  eipoaed 
under  a  plate  desUtd  uilh  a  rather  coaise 
nnaqne  powder.  The  film  thus  produced  is 
attached  to  the  negative  by  means  of  a  solu- 
tion ot  gnm-arobia,  containing  a  little  bichro- 
mate  ot  potash,  the  operatioa  being  pettormed 
under  water.    The  parts  not  affected  by  liftht 
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are  then  removed  in  the  usual  maimer,  and  a 
negativs  is  obtained  witb  a  grained  Burtace 
frotu  which  the  print  is  tabea  with  which  the 
impression  ia  made.  We  do  not  know  whether 
the  proceu  it  protected  in  thiA  country  :  but  at 
all  events  it  appeara  to  be  vtr;  auccessful,  and 
will  DO  doubt  be  ooon  detvluped  bjotlier  mani- 
pulatore. 


A  SIMPLE  WATER  KOIOB. 

THE  useful  little  waler-whet;l  motor  illuB. 
trated  in  the  urnexed  engnvln^^  boa 
been  patented  by  Mr,  O.  J.  BacVua,  of  Newark, 
N.  J.  FJK.  1  is  a  sectional  view  o!  one  pla!«of 
the  wheel  case,  ahowing  the  wheel  parti;  in 
section ;  Fig.  2  is  a  vertical  section  through 
the  wheel  and  case ;  and  Fig.  3  shows  one 
method  of  putting  the  motor  to  work.  The 
invention  consists  of  a  wheel  carrying  buckets 
BDitably  shaped  and  disposed  around  its  peri- 
phery in  such  a  manner  that  when  water  ia 
forced  a){ainst  them  the  wheel  ia  caused  to 
revulve  with  considerable  power,  sufficient. 
even  when  of  small  size  (about  7in.  diameter), 
to  drive  a  sewing  machine.  The  wntec  wheel 
chamber  is  made  np  of  two  casing  plates 
bolted  toi^ther.  Each  plate  has  an  annular 
rib  to  receive  the  bncket-carrying  portion  of 
the  wheel,  and  also  a  central  annular  depres- 
sion sarrouudine  the  bearing  of  the  shaft.  The 
lower  portion  of  the  casting  of  cosing  is  pro- 
vided with  an  npwfttdly  Baring  pocket.  A,  of 
lees  width  than  the  casing  itself,  taken  through 
the  annular  space,  but  of  a  length  nearly  sqaal 
toone.thiid  of  the  circumference  of  the  casing; 
the  bottom  of  this  pocket  converges  to  a  dis- 
charging noxxle,  which  connects  to  the  waste 
pipe,  F.  The  ingress  pipe  forms  part  of  the 
upper  edge  of  the  pocket,  having  a  finely  per- 
forated nozzle  to  which  the  water  inlet  pipe,  W, 
is  secured.  In  Fig  2,  the  casing  is  shown  with 
a  bracket  to  secure  the  motor  to  the  top  of  a 
sewing  machine  or  other  table,  so  formed  that 
while  it  serves  to  hold  the  motor  to  the  table 
top,  it  also  forms  a  part  of  one  of  the  long 
betirings  for  the  wheel  shaft  This  bracket  ei- 
tends  sofficienUy  below  the  point  at  which  it 
forms  one  of  the  bearings  of  the  shaft,  to  elevate 
the  same  abore  the  table  when  the  motor  is  in 
position,  thereby  enabling  a  direct  connection 
to  be  made  between  the  shaft  of  the  motor 
and  the  driving  shaft  of  the  machine  to  be 
operated.  The  pocket  A,  nozzles,  and  bracket 
are  all  cust  with,  and  form  a  part  of,  the  plate 
forming  the  one-half  of  irhe  casing.  The  other 
plate  has  neither  a  bracket  nor  a  pocket  formed 
ID  it.  The  two  plates,  when  bolted  together, 
form  the  bucket  chamber  of  the  wheel,  and  an 
annular  laterally  extended  chamber,  m,  to  re- 
ceive the  "  eyebrows  "  or  water  sheds,  d.  This 
chamber  sucroands  the  shaft  and  bearing,  and 
owing  to  ltd  concavity  the  water,  flowing  down 
the  inner  face  of  plate  over  the  eyabrows,  il, 
will  be  convened  past  and  below  the  shaft 
without  escaping  from  the  wheel  case  between 
the  bearing  and  the  shaft.  By  the  peculiar 
form  of  chamber,  >n,  that  part  of  the  wheel 
-case  can  be  contracted  laterally,  as  shown  at 
Fig.  2;  and  besides  this  the  hearings  can  be 
iDide  long  enough  to  support  the  wheel  shaft 
without  occupying  more  room  laterally  than 
-the  width  of  the  wheel  case.  The  buckets  of 
llie  ifheel  are  struck  by  a  minute  stream  of 
wuter  from  the  nozzle,  directed  downward  and 
inward  on  a  line  tangent  to  a  circle  within  the 
-circumference  of  the  wheel,  thereby  receiving 
all  the  force  of  the  stream  to  operate  the  whed. 
To  prevent  the  reaction  of  the  water  upon  the 
buckets  the  pocket.  A,  commences  directly 
below  the  injecting  nozzle,  andconductsallthe 
water  down  to  the  discharge  pipe. 

To  obtain  a  very  light  wheel,  wire  spokes  ma; 
be  used  to  oouneot  the  buckets  to  the  hub  of 
the  wheel  secured  to  the  shaft,  C,  yet  this 
part  of  the  invention  is  not  confined  to  the 
above,  as  any  suitable  construction  of  wheels 
mny  be  used.  For  the  purpose  of  starting  and 
stopping  the  machine  a  single- way  oock'is  em- 
ployed, through  which  the  water  passes  on  its 
way  from  the  service  pipe  to  the  wheel  case ; 
this  cock  is  mounted  upon  standards  fixed  in 
a  drip  pan.  The  plug  of  the  cock  extends  so 
as  to  form  a  support  tor  a  pedal  or  foot  lever 
by  menus  of  which  an  operator  regnlates  t^e 
flitw  of  water  at  will.  Between  the  oook  sJld 
the  supply  nozzle  is  applied  a  veoel  made  in 


two  detachable  parts,  and  provided  with  a  per. 
fonited  diaphrngm  to  prevent  any  toipigri 
□lalter  in  the  water  from  collecting  in  and 
closing  up  tbe  noizle.  This  vessel,  being  in  two  ' 
piirta,  may  be  removed  for  cleanine  without 
stopping  the  flow  of  water  to  the  cook,  L. 

The  peculiar  advantages  of  the  arrangemeut 
depicted  by  Pig,  3  ore  that  the  motor  or  wheel  , 
is  set  upon  an  adjustnble  swinging  bntckrt  tii  i 
operate  a  sewing  machine  or  lathe  at  difFurent 
angles  and  locations  without  crossing  the  belt- 
ing, and  without  disconnecting  the  water  pipe. 
Fig.  3  ia,  then,  a  side  elevation  of  revereibic 
tvater  motor  provided  with  projecting  lug,4,  Q  i 


HEATIHO  A  TOWF  BT  STEi 

THE  following  psrtiinilsrs  erf  tha  melhod  i 
onbtBam  to  private  hooMa  for  baatiogp 
tre  giten  bv  Mr  G.  Maw,  F.Q  S.,  who  tus  p( 
inipected  ths  ammgement  at  Loekport,  Nnr 
Fhe  eippriioeaUl  works  in  Loekport  wa 
nsnaedloit  year,  and  during  the  UatwlDti 
W  houaea  in  the  city  wars  basted  from  tbe 
i^plj,  tlrosgh  about  three  miles  of  pifur 

;{51b.  to  tbs  inch,  with  a  omsnmpuaD  o(  foul 
uDthrocite,   costing  4)   dollar*   a  ton  ;  dii 


and  0'  fjishioned  to  fib  into  a  dovetail  slot  of 
the  swinging  sectioD  of  a  bracket ;  this  bracket 
is  secured  to  the  wall  or  waiuacotiug,  and  the 
swinging  section  is  secured  to  the  horizontal 
projectiog  portion  of  the  bracket  by  means  of 
n  thumbscrew  or  pin,  which  forms  the  pivot  or 
hinge  upon  which  the  motor  is  swung  either  to 
tbe  right  or  left.  The  dovetail  projections,  a. 
lire  cnat  upon,  and  form  an  integrnl  port  of 
tlie  i:ase.  A,  by  which  means  the  motor  is  re- 
viTKfd  without  oroaaiog  the  driving  belting  to 
1'pi.ruic  sewing  machines  in   any  part   of  the 


A  NEW  EXFANDINa  XANDSEL. 

1M  the  noneied  engraving  wo  illustrate  a  nei 
expanding  mandrel,  patented  by  Mr.  L 
Count,  and  which  can  be  seen  at  Messn 
L'hurehill's,  Wilson  -  street,  Pinsbury.  Th 
(i^ure  is  so  self-explanatory,  thit  a  mere  dc 
scription  of  the  parts  nill  be  suiGcient.     K  i 


a  half  of  auihraate  in  21  Lours,  and  ■  pre 
'251b.  par  isch  maiotuoed. 

The  boiler  preMora  of  351b.  in  winter  and 
pammer  u  maintained  through  tba  entire  le 
(hs  thrss  miles  oi  piping  up  to  ths  pointi 
Pumption,  whera  thsre  ia  a  cut.olf  und^r  the 
of  tbe  coQBumers.  Tha  first  GOOft,  of  msi 
the  boilers  are  but  4ia,  in  diamater.  Tta 
I.JOOtt.  of  3iti.  pipei,  1,500ft-  of  2lin,  pip 
■J,000ft.  of  ain.  ptpea.  Tha  supply  pipei  froi 
iQoina  to  the  hooaaa  are  !)ia.  indUmeter,  am 
oocfa  houie  )iu.  pipes  ars  n»ed.  Id  addiiiai 
en  toff  tap  from  the  main  under  the  oontro 
Donsumer  thera  ii  a  preaeare  valve  rrEnSi 
.'>lb.  prcsauTQ  under  tha  control  of  the  oompa 
bejoad  this  ia  aa  iagcnionaly  coaetmctM 
wbich  not  only  iudiestes  tbs  total  conanmi 
cubic  fMt  at  atsami  but  also  the  quantity  o 
used  in  each  apartment.  At  each  lOOft,  of  i 
uipaneion  valve,  like  au  ordinary  piston  and 
i>  inaarted,  allowing  an  expansion  in  each  u- 
lOOtt.  of  liin.  for  ths  boat  at  351b,  pr«»ui 
oauiIeDBatiaa  whataver  occun  in  ifaa  raaina, 
are  covered  with  a  thin  layer  of  aibeatoi  pap 


f  be  body  of  the  manttrel,  and  G  is  the  end  the  iron,  then  a  wrapping  of  "  Bnaua  fal 
«lioro  the  dog  is  attached.  A  is  a  sleeve  which  laa"J  wrapped  roaod  with  "  ManUla  pap« 
ihiiwa  the  three  keys.  B,  up  an  incline  in  tho  .mooth  Jigbt  hrown  paper,  over  ""."dtt 
U.ay.  K  These  key.ace  /bbed  on  the  under  ;  jJ^IC' t^^el^::^^ 'pl^.^^V^^ 
f  ].l,.,  and  Gt  in  the  grooves,  I.  which  are  made  to  ■  (J^^  n^,  ™.pi™. 
miiti'h.     C  shows  the  head  of  the  key.  B,  held  g»  pip». 

in  nu  annular  recess  turned  in  the  aleeve.  A,       The diitnbution  of  heat  ia  the  aportmai 
D  U  the  work,  and  F  the  tool.    To  tighten  the    ,"»"",  "'  /",■"'?,'  "f.wi^  „°L;;  „  fj' 
1  ,.  ,        i_  J.    J  .  ..?  I  long  uUoed  varticaliy  eitber  m  acjrele  or  asi 

work  It  IS  only  necessary  todnve,  w.th  a  copper  ^^  ^^  eonneeW  together  lop  and  botio 
hammer  or  a  piei^  of  soft  iron  or  brass,  on  the  '  „,  ™|jjt  pipe  tor  the  oondan»d  watar,  whioh 
end  Q,  while  a  few  taps  on  the  other  end  will  ^^  a  tsmpvatnre  at  a  little  below  boihu 
loosen  it.  Tbe  amateiv's  eiM  takes  anything  '  nSeiput  for  sU  the  damestio  purpesM  ot  th 
from  |ia,  to  1  inch.  i  at  is  oied  ai  oecessory  heatia^  point  fo 
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and  otber  parpox*.  The  itean  hu  klio 
ied  kt  K  duMaoa  of  orer  h&t[  n  mU<  from 
tt  for  motiTfl  ^OWBT,  and  ivo  HtcKin  engiov 
le  and  t^bnna  pow«r  ue  worked  from  tbe 
t  ■  dittuuia  et  half  ■  mile,  with  but  a 
icraued  otmanmptian  sf  fuel.     The  laid-oa 

hting  bIio  used  far  oookiif;  purpoKs,  for 
nd  CTBD  bakioK,  &nd  I  witimged  in  a  faoue 
rtari  of  a  mile  from  the  boilen  a  backet  ot 
T  raised  to  boiling  heat  in  tbree  mioatag. 
liiage  of  the  ateam  throMgh  a  perforated 
mged  into  the  backet  As  in  the  (Hus  of 
I;,  thd  Strain  Supply  Compai;  la;  their 
At  tbe  houBOi,  the  oorunmer  pacing  for  all 

pipea.  fitlinfi,  and  radiatsn.  In  a 
Ij-iii  id  eitiht-raaiDed  houte  the  upFniea  of 
lunt^d  to  ISOdolt. ,  or  a  triBc  orer  ^630.  «nd 

hon'ea,  with  more  eipeniive  fittinBi,  to 
or  ^106  or  £107. 
iration*  of  the  HratinE  Company  baTe  bam 

prteont  time  of  an  eiperimental  character, 

the  200  boiiKi  alnidy  aupplind  with  the 
innrction,  the  actual  coat  of  the  coal  thst 
i«  been   nred  for  heating  baa   been 


low«d  np,  led  me  fat  from  the  telephone.  Id  fact,  I 
had  now  two  lotind  pheaomeoa  upon  mj  banda 
ioatead  of  one.    To  what  eoold  thia  Utter  be  dueP 

It  wai  toand  that  the  naanr  the  diwja  appnaohiid 
each  other  the  more  intenia  became  the  aodnd, 
nntil  toDchina:,  the  ioaalatien  betwaan  them  waa 
deitnjed,  and  the  aoand  eeaaed.  It  oonld  Dol  be  a 
magnetic  elleet,  for  diaoi  of  aoj  eondnatinB  material 
wonld  act  the  tame.  And,  moraorar,  Dpon  pladng 
two  diaoa— ana  each  aide  a  third — that  the  raapartin 
efFecta  might  be  uentraliaed,  it  tamed  oat  (ut  Ibe 
»und  wai  nearlj  doabted  in  loadoeea  rather  than 
dimioiihrd  (Fig.  1.  in  which  B  ie  the  battery,  I  the 
indaetophoae,  and  T  traniuitter).  It  appear*  ari- 
dent  that  the  aaasd  etteot  wu  doe  to  eUctraatatic 
iodDotion,aDdtotbc>rraagementwa9|  conaaqoaDtlj, 
applied  the  term  indaBtophoie.  Thai,  if  two  ihaeta 
of  tinfoil  were  reapectirely  ooDDceted  to  tbe  acda  of 
the  aeeondarr  ooil,  and  ■  tnne  played  npon  a  tele- 
pboaia  tranamittar  in  the  primarj  eironit;  that  tune 
wootd  ba  mprodocad  npon  foila  lend  and  diitinctly. 
The  foila,  bowerar,  require  to  ba  iuantatad  from  one 


red  in  [ 


id  the  ■ 


unt  hu 


orking  rapeoaea, 
1"  corapanf'a  operatlona  at  prairnt  ooTer 
.11  porLion  of  the  area  far  which  the;  hare 
p!.nt.  The  workiDg  cipeDiaa  ooaaiit  at 
mora  than  tbe  coal  and  the  wagee  of  two 
and  the  centra]  plant  app«ara  nry  (mull, 
lal  and  bulk,  tor  the  reiniti  Detained.  The 
I  the  wmpuiy  cooai'ta  of  50  000doli.,  in 
i!a.  sharea,  which  ha^  coTcred  the  coat  of 
it  plant,  and  the  three  milei  of  iteam-pipes 
igh  the  city.  Tbe  aebema  on  all  hacda  i> 
jped  aa  a  great  anccaea,  and  from  inqnirln 
•ho  bare  the  atcam  beatiog  in  nae,  I  am 
that  the  Bjatem  of  a  central  itaam  tnpply 
1  to  become  the  foture  meau  of  bealmg 


DIA-ELECIKIC* 


40  the  early  part  of  lait  eammer,  lil 
ny  othera,  I  pat  the  telephone  through 


trance,  aoaod  may  be — it    baa  been— •btiined 
irom  two  oppoaing  filma  of  toap^water. 

Moathi  were  apent  in  oogitation  aod  experiment, 
durinfr  which  it  farther  tranapirad  tbat,  if  any  two 
aleetnSod  aorfacea  war*  brongbt  near  one  another, 
with  a  film  of  air  betweaa  tbam,  aannd  could  alwayg 
be  reprodDoad ;  bat  that,  direatly  the  air  waa 
eicluded,  no  aonnd  whataTer  oonld  be  obtained. 
Here  waa  a  hint,  whiah,  being  aotfd  npon,  oonola- 
aiTsly  proTed  that  theaa  induotophonic  aoundi  were 
tba  rsiolta  of  the  aleetrifieatioD  and  conuqaant 
libration  of  tbe  air  film.  Tbns,  if  two  leaTea  of 
fold,  iniulated  by  peroha,  were  placed  under  a  [ 
clear  aoandaconld  be  abtained  nnlil  the  preta 
forced  home  to  the  eicluaion  of  the  air.  So,  b  , 
npon  the  eilerior  aide*  of  a  tbin  flat  cell  lie  paated 
tinfeila  rrapectiTely  coDoectedwiLh  the  iariuctor. 
long  as  tba  cell  oonUining  air,  aonnd  ii  emitted,  I 


wbather  the  dia-elaotrioal  effect  produced  cooaiata  of 
a  like  or  ot  bat  an  unlike  kind  is  nnoarUin. 

Aided  by  the  experience  gained  with  mj  indnslo- 
pbone,  the  old  telephonic  eiperimeota  wei«  re. 
uamiMd  and  naw  onea  triad,  and  taraiihinn  ari- 
denoa  to  mj  own  mind  that  jaat  aa  iDdDotophaaie 
(onod  ondulatiooa  are  dae  to  the  dia-alaotric,  ao 
the  trae  telephonio  aoundi  am  baaed  npon  Fajradaj'a 
dia-magnaliam.  Upon  the  latter  theory,  bowei>er, 
there  are  experimaata  atitl  andor  attention,  and  tbeiT 
raanlta  for  or  af[aiust  it  I  hope  to  giTe  in  another 


engraringa. 


being  6  to  a 
would  be  14: 


HETHOD  OF  COaBECTXNO  A  LEADING 

SCEEW* 

Bt  Josbva  Bosb,  H.B. 

rwai  reeeotly  reqaired,  when  catting  a  new 
acrew  at  the  Pratt  and  Whita^  Company'a 
works,  to  correct  the  error  in  tbe  lead  acrew  of  the 
lathe  iu  which  the  new  one  was  to  be  cut  ThU  was 
i)jll>bed  by  employin;;  the  derioe  (hown  in  oar 
'  iga,  and  whioo  waa  deaiined  by  Mr.  A. 
It  was  fint  ascertained  by  testing  the 
itd  lead  acrew  waa  too  abort  by  7105  of  a 
in  a  lenRtb  of  aft.,  the  pitch  (S  ita  thread 
1  iacb.  Now  in  2ft.  of  the  screw  there 
,j  threads,  and  lince  7  100  (the  part  of  a 
the  thread  wa^  too  abort)  x  1-6  (the 
pitch  of  the  thread)  =>  7  600  (whiab  wu  called  l-SS), 
the  error  amoonted  to  l.SSin.  in  14t  turns  of  the 
screw.  Tbe  conitmction  of  the  dance  employed  to 
correct  thii  error  is  as  follows  :— In  Figa.  1  and  2, 
A  reprasenta  the  bearing  of  tbe  feed  screw  of  the 
lathe,  and  B  b  a  aleeie,  a  eliding  fit  npoB  A,  pre- 
TBnted  from  rcTolring  by  the  pin,  ft,  while  atill 
baring  liberty  to  more  endways.  C  repment*  a 
owing  affording  ionraal  beariafr  (o  B  b,  having  a 
fixed  gear  wheal  at  ita  eui,  c,  and  an  external 
thread  npon  a  hub  at  tbat  end.  D  ia  tbe  flange  of  C 
to  faatea  tbe  device  to  the  shears  of  the  latter,  biing 
held  by  acrawa.  E  repreaentt  an  arm  faat  njicn  tbe 
"  of  the  feed  aorew,  aid  carnring  (■-  -  ^  ■  — 
with  the  pii 


r  being  in  gear  n 


a  pioion,  Q,  and 


ring  end  ot  a  telephonic  ainait.  Why  ? 
1  bad  obaarrcd  that,  althoagb  a  disc  of  the 
iteei  with  a  slice  off  the  end  of  an  iron  bar 
tre  afforded  the  best  raanlta  tor  aendiog,  it 
ittered   litite  what  the  reoeJTing  diagram 

provided  the  aonnd  waa  reoeiTed  from  the 
^  by  a  material  oondactor  and  not  by  tbe 
kd  for  reoeiring  thick  dUca  and  thin  bUddnr 
with  iron  in  iU  centre,  bladder  sprinkled 

dnit,  and  tbe  Oat  end  of  a  crowbar.  There 
gbt  improTament  with  some  orer  othera  in 
or  in  aensitiTeoesa,  but  in  no  cate  did  mail 
ceiring  and  appear  greatly  to  affect  the 

then,  waa  this  soond  produoadP  Authori. 
(inly  differed,  and  >till  differ,  upoa  tba 
>me  thongbt  it  waa  the  actual  ribration  of 

ragm  conaeqoent  npoo  magnetin  attraction 
Lion.  Prof.  Bell  cocaidercd  tbo  effect  aa 
r,  otheri  thought  it  due  to  both,  and,  as  I 
it  doe  to  neiUier,  I  set  to  work  in  my  OWB 
'tUe  it. 

'St  Other  eiperioieDtt  was  one  to  necertain 
ionic  effect  of  magnctla  aurfacfl,  and  the 
I  magnet  nted  had  a  ilat  iron  disc  at  ita 
J  in  siie  to  the  thin  iron  diaphncm  near  it, 
liter  wa.>  fixed  at  iti  centre  to  admit  nbra. 

ita  circa  mference.  It  happened  that  the 
le  contact  with  the  magnet,  and  the  two 
M  aeoondary  coil  of  tbe  indicator,  osed  to 
Jberflecla,  getting  accidentally  in  contact, 
ith  the  helix,  tbe  other  with  the  diapbragn, 
Maa  of  sound  I  had  long  vainly  atrlven  to 
sa  •mitted  loud  and  clear 
■aa  myHtarT.  and  myitory,  that  being  toL 
kJ.  0.  Anas*.  A.8.T.E.,  from  tbe£lKlrieu  i. 


legativa  to  one  pole  ot  tba 

ooil;  tor,  opoQ  attaching  tbat  end  of  tbe  coil  to  .. 
metallie  plate,  to  damp  paper  cr  wood ;  or  by  dip- 
ping the  and  ot  tb«  wire  into  an  insnlated  glass  of 
water,  tbe  car  plaord  near  one  of  these  charged  sor- 
faces  eaaily  delacUd  tbe  taint  rtDrodDCtion  of  aonnd 
emitted  from  it.  Becently  a  Haghea's  trrnsmitter  or 
microphone  haa  been  plaoed  npon  a  metallic  body  in 
connection  with  tbia  particular  end  of  tbe  aecondary 
coit,  and  the  sound  again  prodoccd  npon  a  tele, 
phone.  In  this  case  tbe  vibrations  given  to  the 
microphone  by  tbe  charged  bodf  are  £cat  devehiped 
in  that  body  by  tbe  air  nndulatiotia  beating  ogainat 
it.  If,  howevir,  the  charged  body  ba  carefally 
excluded  from  the  air  by  being  ooverad  with  some 
inialatiog  material,  no  sound  will  be  transmitted  by 
the  mierophona. 

Now,  what  mar  we  dedaee  from  theee  eiperi- 
menta  P  I  think  Uiis— that  we  have  hero  another 
addition  to  the  already  long  list  of  aleotrical  pheno- 
meaa — atmoapheric  dia-electriciim.  Perhaps,  too, 
many  tnbatances  are  subject  to  a  eimilai  pecultu'\tl 


pitch  of  27  threads  to 
or  Z5  to  an  inch. 

The  operabon  is  as  follow]  :— Tbe  ordinary  change 
wheala  are  conneMed  to  the  feed  acrew,  or  Ifsd 
aerew,  aa  it  is  aomelimea  termed,  at  J  in  tbe  necat 
manner.  The  arm,  E,  being  tsat  to  tba  feed  acrew 
will  revolve  with  it,  and  reuse  the  pinion.  F,  to 
revolve  around  the  stationary  gear  wheel.  C.  F 
also  gMia  with  G.  Now  F  is  of  12  diametrical 
pitch  and  oontaina  26  teeth,  C  is  of  12  diametrical 
pitch  and  coal&ins  37  teeth,  and  G  is  of  IS  dia- 
metrical pitch  and  contains  36  teeth.  It  fol'owi 
that  the  pinion,  F,  while  moving  aronnd  the  flxid 
geu,  C,  wUI  rtvoUe  the  pinion,  G  (which  acta  as  a 
cut),  to  an  amount  depending  npon  tbe  difference  in 
the  aamber  of  its  teeth  and  those  of  fixed  gear,  C 
(in  this  case  aa  36  is  to  37),  and  npon  the  dUferaneo 
in  the  pitches  of  the  two  tbrei^,  ao  that  at  each 
reTClntiOD  O  will  more  the  feed  screw  ahead  of  the 
'  iparted  by  the  change  gears,  the  end  of  tba 
),  abotting  againit  the  collar,  I,  ot  the  feed 
screw  to  move  it  forward. 

In  Ibis  nae  there  are  36  turns  of  the  faad  aerew, 
A,  for  one  torn  of  the  nut  pinion,  O,  the  thread  on 
sleeve,  B,  being  27,  and  that  on  the  bub  of  0  being 
25  to  the  inch  ;  hence,  36  tume  of  tba  fa^A-wa^m 


ENGLISH  MeOHAinO  AND  WOHID  OP  SCIBNCE;  No  «92.       Jii»«  M,  1»78. 


gTT«  ftn  em)  molioD  to  ibe  ilteTe,  B,  of  1-25  mmna 
1-27  ^  24T5,  and  1-36  o(  thnt  -  1-12150  ol  an  inob 
=  the  uaoiiut  of  iliJirft  motion  of  the  bIwto,  b,  for 
each  reTolodoD  of  tbeUih*  feed  iimw.  B;  raryi^ 
the  proportions  bstinCH  the  iiiimbar  of  te«th  io  & 
and  Q  and  the  pitcbei  of  the  two  tbmdi  in  a  proper 
aui  anitable  ratio,  tbe  derfee  enable*  the  oottuifi  ot 
■  trae  thnad  from  an7   nntrDe  one  in  whieb  the 


A.t  Greenwich  Maan  Koott. 


h.  m.  H.    „ 

li  41  1023     7  10  6  87  3789 

j7    I  47'B2  41  4816  67  20-18 

0   6  12-84  „  I?  22  1S83    6  87  7  17    2  97 


16|  0    6  46-3 

.    7-74  „  I 

26   0   6 15-61  „ 

31   0   6   S77  „  1. 


32121  21  57  7  3S  45>76 
2  3<!,S0  28  14  7  56  28'55 
22  27ild  25  63'  8  16  1133 
42     818  IS  27:  8  35  64'IZ 


At  9  B-m.,  OQ  Jul;  2ad,  the  Sua  will  be  in 
apogee ;  or,  in  other  worde,  we  Bh&ll  then  be  at 
our  greatest  dUtance  from  him.  At  thia 
instant — if  we  ae«Qnie  tbe  Solar  Farallu  to  be 
{oceocding  to  the  recent  determination  bjCapt. 
Jupman)  8'B13"—weshaJI  be  removed  from  him 
b;  Ml  luterral  of  94,204,900  miles.  There  will  be 
&□  real  night  until  Jnl;  21at,  aa  it  ia  not  until 
that  data  tiiat  the  Sun  will  descend  18°  below 
the  northern  horicon  at  midnight.  Indicationa 
ot  returning  activity  are  beginning  to  be  per- 
ceptible at  infrequent  intervale  on  the  Solar 

There  will  be  an  Eclifsi  or  thi  Sun  on 
Jul;  tbe  29th;  as  it,  howerer,  will  be  inviaible 
in  this  countrj,  no  further  reference  to  it  is 
neceesai;  bete. 

The  UooQ 
Sntera  her  Firat  Quarter  at  Bh.  SOm.  a.<ii.  on 
the  7th  1  uid  ie  FuU  at  lOh.  64-7m.  in  the 
moninK  of  the  14th ;  ahe  will  enter  her  Laat 
Quarter  IS-fl  minntea  after  Hoon  on  the  SSnd, 
and  he  New  at  Sb.  40  Sm.  p.m.  on  the  Z9th. 


Dayot 

Month. 

Meon'a  Age 
at  Hoon. 

Sont&a. 

Daya. 

h.    m. 

6 

6-0 

11-0 

946-9    „ 

16 

16-0 

1  2S-2  a-m. 

21 

21-0 

4  4S5   „ 

28 

26-0 

8  49  8    „ 

31 

1-6 

132-7p,m. 

The  Moon  will  be  in  conjunction  with  Mara  at 
Noon  OD  tbe  2nd ;  with  Jupiter  at  9  a.m.  on  the 
16tb  i  with  Satnm  at  Noon  on  the  20th ;  with 
VannB  at  9  a~m.  on  the  S7th ;  with  3i^ra  agun 
at  4  a.tn.  on  the  Slat ;  and  laatly  with  Uerenry 
at  G  o'clock  on  the  a  "" 


Ji 

Eight 

hi 

h.    m. 

1 

C  25-1 

6 

7  12  8 

11 

7  58-2 

16 

8  39-4 

21 

9  160 

an 

9  483 

81 

10  16-7  1 

S4  18-6 
23  57-7 
22  316 
20  15-9 
17  27-2 
14  20' 1 
11     6-6 
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During  the  month  of  Jaly,  Mercary  will  thus 
travel  through  a  considerable  part  of  Giemini, 
aoross  the  whole  width  of  Cancer,  and  ao  into 
Leo.  He  will  be  about  11°  N.  of  f  Geminorum 
on  the  0th ;  some  24'  N.  of  tj  Cancri  on  the 
evening  of  tbe  14tb ;  and  nearer  still  to 
83  Cancri  on  that  of  tbe  20tb.  Be  will  be  in 
the  same  teleacopic  field  of  view  as  Begnlus  on 
the  a8th ;  and  be  will  further  be  in  conjunction 
with  Hars  at  6  a-m.  on  the  Z3rd,  but  will  not 
then  have  risen. 

Ia  a  morning  Star  during  the  whole  of  July ; 
and,  in  one  sense,  is  well  placed  for  the  ob- 
server. Her  angular  diameter,  however,  con- 
tinues steadily  to  decrease,  and  her  gibbosity  to 
inorease,  so  that  her  interest  as  a  telescopic 
object  may  be  held  to  diminish  daily. 


81 


6  SB'l 
6  0-6 
6  20-4 


£1  £4'9 
22    09 

22  tSA 
22  28'G 


Henoe  it  will  be  aeen  that  Hie  path  of  Yenus 
this  month  lies  through  Tanrna  and  Qemini. 
She  will  be  leet  than  1°  N.  of  •  Tauri  on  the 
morning  of  the  0th;  aod  in  oonjnnatiou  with 
fi  Geminornm  at  9  a^m.  on  tbe  I9th ;  both  the 
Star  and  tbe -Planet  being  vidble  together  in  a 
high-power  field  of  view. 


la  close  to  the  San,  and  invisible. 

Uranus 

Minnow  be  considered  to  have  left  ua  for  the 
8«uon,  and 

Neptune 

Will  not  be  in  a  position  for  the  observer  again 
until  the  autumn. 

Jupiter 

Kiees  about  9h.  SOoi.  p.m.  at  the  beginning  of 
July ;  and  aome  2  hours  sooner  at  the  Mid  of  it. 
As  far  as  his  meridian  passage  is  conoerned,  he 
is  a  morning  Star  up  to  tbe  2SCh ;  at  9  a.m.  on 


OcoultaUons  of  (and  a  Sear  Approach  to)  I^ed  Stars  br  the  Hoon. 


'■a 

Si 

Name  of 
Star. 

1 

DiBippear. 

anoe. 

Moon's 

55 

m 

Ee- 

Moon's 
Limb. 

III 

ni 

6 
13 
15 
16 

B.A.C.  4201 
B.A.C.  6562 
4  Capricomi 
9  Capricorni 

C 
6i 

6 

h,m. 
8  24p.ni 
8  43   „ 
3   4  a.m. 

+2  28    „ 

Dark 
Dark 
Bright 

NWn^N 

is 

87 
67 
211 

61 
90 

m 

b.m. 
S2ep.m. 
9  68    „ 

3  4Sa.m. 

Bright 

Bright 

DMk 

286 
292 
347 

276 
16 

till«ll 

Ueronry 
Comes  into  superior  conjunction  with  tbe  Sun 
at  1  p.m.  on  the  4th ;  after  which  he  will,  of 
coDrsa,  become  an  evening  star,  and,  after  the 
middle  of  Julf.  be  fairly  well  placed  for  the 
observer. 


which  day  he  comes  into  opposition  with  Idie 
Sun.  This,  then,  would  be  a  favourable  time 
for  the  obeerver,  but  for  the  factof  the  Pla>et'i 


20  30-7 
20  28-6 
20  26-1 
20  23  1 


»  41-4  ,  i  azs  „ 
9  60-6  1 108  „ 
0    1-9     I  12  44'3p.it. 


20  11-6 
20  209 
20  80-1 


12  22-0  . 
1169-7  ^ 
11873   „ 


The  short  retrograde  path  indicated  in  tbi 
above  ephemeris  liee  wholly  in  CapriaRau. 
Jupiter  will  be  about  2°  8.  of  the  prettj  donldt 
Star  p  in  that  constellation  on  the  night  of  tlic 
£Oth  1  8.  of,  and  a  little  nearer  to,  r  on  tbil  of 
the  21A ;  and  approaching  to  ir  on  the  Sl^L 
Juplter'a  Satellites. 


29 


III 


EcD 

1  13  3S  LB. 

Shi 

ID  24    0  B.m. 

TrI 

LO  57    0   „ 

Shi 

12  19    0   „ 

ShE 

IS  44    0   „ 

TrI 

1  23    0   , 

BhB 

S  15    0   „ 

OcR 

10  32    Op.>. 

OoR 

LO  *t    0    „ 

Shi 

LI   13     0    . 

TrI 

1  12    Oa.111. 

8h  E 

2  46    0   „ 

EcD 

3    8    6,. 

L2  in    Op.111. 

TrI 

li  41    0   „ 

Sh  E 

2  38    0  ».m. 

ah  I 

2  56    u   „ 

Tr  E 

3     I    0   „ 

TrI 

3  41    0   „ 

Ec  D 

0  36  47  pn. 

OcR 

12  16    0   . 

8k  E 

9    6    0, 

EcD 

9  25  11    „ 

TrB 

9  27    0   ,. 

OqB 

12  58    0   „ 

3  IS    Osja 

OcB 

11  47    0  pm 

OcB 

946    0   „ 

Bhl 

2  12    Oaai. 

TrI 

2  24    0   „ 

EcD 

11  31  2Sp* 

OcE 

2    0    Oa* 

Shi 

8  40    Op.B. 

TrI 

8  60    0   „ 

ahE 

11    0    0   , 

11  10    0    „ 

11  59  43   „ 

OcB 

3  12    0  am. 

OeB 

S  26    0   „ 

U  48    Op.iB. 

TrE 

10    2    Op* 

eh  I 

e  BO    Oa» 

TrI 

8    S    0   » 

BeB 

9  15  68  pn. 

OcB 

1    8    0..ia. 

Shi 

4    6    0, 

4     8    0. 

OcD 

1  24    0   „ 

OcM 

944   0   . 

Trl 

1»S4   Op.B> 

Shi 

W  SB    0   , 

TrE 

1£64    0   . 

ShE 

12  S4   0   u 

S!9    Owa- 

EeB 

10  10  SO  P.O. 

Til 

»£1    0   . 

Shi 

U  Ifr  0   •' 

ShE 

\i.as-  0  ■ 

OcD 

12.41    0   „ 

Ec.  Eclipse ;  Oe.  Ooaultation ;  Tr,  Ti»ii«tt " 
SateUite ;  Sh.  Transit  of  Shadow;  D.  Dii^ 
marancs;  B.  Beappeaiance;  I.  iagn—i  *- 
Egress.  The  printing,  of  a  ph««on«n«B* 
great  South  Declination,  whioh  most  prevent '  t4al*c3  indicates  that  its- visibility  ■»  nmdtrM 
the  scrutiny  of  anjthing  like  delieat*  detail  ea  I  doubtful,  either  by  the-  brightnew  el  th«  W»- 
his  fluifiwe.  i  Uffl't  or  Uj.  Jupiter^a  yowtioifty  to-tea-tarirt- 
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I;  BB  Jopitsriinoit  »ituated,  theobwrver 
.  watch  tb«  trunBit  of  Satellite  III.  on  the 
i]omiii|;o(the  5th.  in  the  hope  of  sMing- 
laikable  chui^  from  a  bright  spot  to  & 
He  as  it  ctossm  the  plftnet^a  disc. 

oraiitR  Star,  but  rises  about  llh.  30m. 
t  the  begianing  of  the  month,  and  a.  little 
ih.  30m.  p.m.  at  the  end  of  it.  He  is  in  a 
»tely  good  position  for  obBervation,  beinjf 
eally  on  the  Equator.  Th«  rinff,  aa  we 
ked  last  month,  now  presents  a  diBtlnctlj 
rm  shape ;  iind  we  are  once  more  looking 
southern  side. 


0  13-7 
0  14' 1 
0  U'3 

0  14* 
0  143 

0  14  1 


4  39  8 
41U1 

3  59  2 


1  thus  remains  Benaiblj  stationary  in  that 
lingly  b:irren  region  in  Pisces,  to  the 
md  South  of  the  First  Point  of  Aries, 
we  left  him  last  month. 

Shootlnc  Stars 
« looked  for  on  the  uights  ot  the  I7th, 
Ch,  and  the  29tb  of  July. 

wioh     Mean     Tlma    of    Sonthinic    ol 
I  of  tha  Prtnelpal  rizad  Btara,  on  tbe 
It  of  J«lr  la*.  1B78. 
a.  Seuths. 

k.  m.    s. 

OKBoTMlia 6  50  29  91p.m. 

entis 1i  59  12  79    „ 

a  9  42  40-50    „ 

calis     10  29  4759    „ 

iacbi     10  49  C6  49    „ 

»Bis     11  14  aj-4J    .. 

ttarri II  27    1S4    „ 

11  63  17W    „ 

to         IB  20  12^S    ,. 

meAodof  deternrlmng  tha  Looal  Mean 
•t  SMthing  of  eitiher  of  the  Stars  in  the 
list  wiU  be  tonad^n  p.  60of  Vol,  SXTII. ; 
at-of  finding  the  instant  ol  ita  Meridian 
■e  for  any  otbec  night  in  July  on  p,  393 
.XXII. 


OSaAK:  A  COHPBBHENSITE 
CATtSE  OK  ITS  KAITITFACTnaE, 
KUBAL,  AVD  LODGKENT.* 

BT    JOBM    W.1TBOH    WaDKAN, 

■   1.  — GEKERAL    TREATMENT   ■[» 

MANUFACTURE. 
S  ciamf^  of  the  math«d  last  described 
-    occoTB  et  the  chupeh  of  Notre  Sane, 
er^qoare,  London,  by  9eTn,  Londcw. 

'o»ST«iMmoN.  This  is* recent iQTeation, 
vtined.  if  I  mistake  not,  to  become  very 
jle.  The  principl«  »  aimply  tite  ad- 
ig  to  a  Cylinder  ooctaining  a  Fieton 
r  to  the>nBual  9teain>eogine  type,  a  niii- 
ifhydrsgenQaB  andooaituon  atmo^bKio 
proporticBed  to  Ute  required  eoatiition, 
izplsdktg,  either  by  .caked  flame  or  eleo- 
^k  1  the  result,  of  oonrBe,  being  the 
tion  of  the  Piston,  aad  a  successioc  ot  ex- 
US,  BPoducing  tbe  detticed  eoodnuous 
n.  It  nay  be  here  mentioned  that  gsa 
ted  hytfaa  evapoBBtJoo  of  UineroL  oils— 
A  PetMlenm,  &e. — has  bcsnuaed  iosteid 
d-gaa  I  see  FogaHif  a.  litUe  tarther  on. 
Ik  ItnproTed  Air-gas  Company, ■Limited; 
J&  imOo.,  280.  OaJord-street.  London, 
the  Ink  pnctieablc  Qaa  J:ngiae  was,  I 
"K  Bada  by.  Lcaoir;  his  airacgement. 
rs^  was  elaborate,,  cad,  to  .soars  extent, 
Moa^  >■  it  included  the  nse  ofe  Battsry, 


either  galTSoio  or  electric.  The  first  practi- 
cally iim/u1  gas-motor  seems  to  have  been  con- 
structed bjHngon:  the  principle  be  adopted 
was  simply  that  of  the  Steam-engine — a  water- 
jacket  round  the  cylinder  guarding  against 
escesaire  heating ;  improvement  a  in  the  valves 
ot  this  engine  have  been  made  by  Ford,  and  it 
certainly  is  now  a  quiet  and  useful  motor.  The 
Oas  engine  has  also  been  taken  in  hand  by 
American  inventors,  among  others  by  Rrayton 
(see  Eholish  Michahtc,  1877,  January,  page 
481):  also  notably  by  Fogarty,  of  Warren, 
Massachusetts  (see  Eholibh  Mechanic.  1874, 
August,  pi^r^  526),  «ho  interposes  a  column  of 
water  between  tbe  explosion  and  the  piston; 
the  object,  doubtless,  being  to  keep  the 
cylinder  clean :  bat  the  bulk  of  the  engine  is 
increased,  and  the  power  ot  the  explosion 
pnsntbly  diutnished.  Fogarty  also  uses  Gas 
obtained  from  Petroleum. 

I  would  Dot  at  present  l>e  understood  to  oil- 
vacate  tYie  use  of  Gas  made  from  Petroleam, 
ill.,  as  its  eiploaive  qnilities  might  be  subject 
to  mncb  variation,  and  theroforo  require  a  con- 
stant ceg^ntion  of  the  due  proportion  ot  atmo. 
spheric  iir:  at  same  time  tliia  explosive  ir;oy, 
for  might  I  boow,  te  as  reliable  as  coal-gas. 

[17,  a.]  iJp  to  the  present  time  (1877)  the 
chiiif  improvements  in  tbe  Q.is  engine  seem 
peFhnp!<,  to  have  been  made  by  Messrs.  Otto 
Larcen  and  Crossley,  of  Manchester,  Theso 
Inventors  were  apparently  tdio  fiist  to  reslise 
tbnt  Hueli  an  impulse  as  that  fnniiebed  by  an 
txploaion  cf  gas  is  of  an  intensely  jwuwr/ul, 
but  at  tbe  same  time  of  a  distinctly  iraniUnt 
nature,  und  that  to  drive  a  piston  suited 
to  the  continuous  impulse  of  steam  or  waterby 
such  a  method,  was  Bimpjj  bottling  up  a  Qiant 
that  might,  ill  bis  terriuo  struggles  (or  liberty, 
ultimately  nhake  his  prison  to  pieces.  Conse- 
qiifntly,  in  the  "  Otto  and  Langen,"  gas  is  not 
applied  nt  oU  se  the  actual  motive  power;  tbe 
explosion  being  merely  employed  to  throw  a 
piston  up  to  the  top  of  a  long  cylinder,  a 
vacuum,  of  raurse.  instantly  resulting  after  tbe 
eip1i>8iun  has  taken  place;  consequently,  the 
pressure  of  the  atmoaphere  sends  the  pistea 
d.iwn  ogaioi  and  the  wquiaite  cat^hen,  pawls, 
&C.,  being  provided  to  throw  the  piston-rod  or 
rick  (or  its  wheel)  into  gear  as  soon  ss  it  has 
reFicbi>d  its  highest  point,  a  continuous  motion 
of  the  Eugine  is  tbe  result. 

b.  The  Otte  and  Langen  is  certainly,  at  the 
piVKjnt  moment,  a  ratlier  noisy  fellow;  bat  it 
m^L);i^a,  afti^r  all,  little  more  than  a  ilott^r;  of 
thH  heavy  IhrohHng  shake  inevitable  in  tbe 
IIng(<n  there  is  bereneit  to  nothing,  and  for 
'ibviitas  reuona.  The  Cylinder  is  water- 
jauke-tted  iti  the  nsnal  way.  The  inventors 
liope.  by  still  further  improvements,  soon  to 
render  tbe  Otto  and  Langen  practically  silent ; 
it  msy  be  added  there  is  no  unpleasant  smell 
wbat«ver  that  the  preaent  writer  could  detect. 
It  will  be  Been  that  the  "  Otto"  is  not  really  a 
Gas-engine  at  all,  Qas  not  being  employed  as 
the  Motor.  The  term  "  Atmoepherio  Gas 
Eoijine,"  udopted  by  the  inventor,  is  sufficiently 
dcisnipHve  and  accurate  tor  all  practical  pur- 
[1JS04.  Tbe  force  is,  ot  coarse,  limited  to 
Htniospheriu  pressure,  and  this  will,  probably, 
prtvi^Qt  ita  di^lacing  steam  where  high  powers 
are  reiiairel :  but  for  an  enormous  number  ot 
(jccasione — irbere  a  moderate,  handy,  safe, 
ecoaomicul,  and  intermittent  power  ia  required, 
among  trhi<:ll  the  Blwiiig  of  Organi  ocoiipiea 
a  coo^picuoas  place — the  Otto  and  Langen  is, 
EO  fur  ae  1  <aa  aee,  destined  to  work  a,  complete 

C.  Since  tbe  foregeiBg  was  first  written  tha 

Silent  Engine  jost  t«ferred  to  baa  actnatly 
jippod^od.  Id  it  the  force  of  the  explosion  is 
liiin^tnitt™  directly  to  the  Crank-ebatt;  the 
nitu  I'i  tlic  ^Engine  is.  consequently,  nniform, 
aii'l  -'.:(ie  ci^ftnumy  arising  from  the  decrease  in 
numborof  eiplosien*  as  the  load  is  lightened  ja 
I  Af  RcrjrsB  scrifloed.  On  the  other  hand  the 
'  nilvitntn.gt  of  ailenoe is  gained, and theexplosion 
j  U  oa  cnntrolled  as  to  take  place,  as  it  were, 
tjr;(d-,iH.lly,  tbns  avoiding  the  great  shock  felt 
in  t1i<-  llu-jen.  Tbe  price  of  working  is  about 
I  Biiivjt"  lii  in  first  kind ;  the  prime  coat  is  a 
,  lit'li!-  lilL;licr  in  thel  b.p.,  bat  a  triSe  lower  in 
;  vb>.  iiiru'ei'  sises ;  the  first  kind  may,  for  dis- 
I  tinction,  be  termed  ihe  Jntsrmtttent.  For  full 
_  I  description  ot  the-Gae  engine  and  the  various 
|fat3DtaiB-:o«Beot«a  with  it,  aee  theEHObisB 
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i.  Attachhsst.  The  Gas  engine  demands, 
in  aU  cases,  the  employment  o(  a  Crank-abaft 
to  transmit  its  action  to  the  Feeders.  The 
inttrmif  f«n.t  nature  of  tbe  Power  (supposing  the 
Intermittent  form  used)  would  render  this 
necessary  under  all  circumatsnces  ;  hnt  th» 
comparatively  rapid  motion  of  the  Engine 
shaft  makes  it  still  more  so  i  the  crank  shaft. 
however,  is  a  simple  affair.  The  Bellows  cab 
(and,  in  fact,  had  better  in  all  cases  where  areft 
is  limited  ;  see  l^ies  if  Feeder  cut,  6,  d.),  with 
this  Motor,  have  bat  two  Feeders  of  exactly 
equal  size  and  drop  ;  the  Cranks  on  the  sb^t, 
always  opposite  each  other,  ot  a  radius  aor~ 
reaponding  to  a  trifle  more  than  halt  the 
Feeder-drop  (to  allow  for  the  Lug),  and  placed 
exactly  opposit«  tbe  centre  of  each  Feeder. 
Eccentrics  are  to  be  preferred  to  Cranks,  but 
are  rather  more  eupcnaire ;  a  Bod  will,  of 
course,  rnn  direct  from  tbe  Eccentric  or  Crank 
to  the  Lng  on  the  Feeder  (tor  this  set  Bellows, 
7.  e.).  On  the  Engine  shaft  wiU  be  the 
fUt-rimmcd  wheel,  known  tealinically  aa  tbe 
Pulley;  on  the  Crank  or  Eocen trio  shaft  wiU 
1>e  a  niinilar  one,  but  of  larger  diameter,  tbe 
two  connected  by  tbe  usual  driving  Belt  or 
Bnnd^  on  tbe  amount  ot  diBerenee  between 
tbe  two  "  Pulleys"  obviously  depends  the 
amount  of  apeednnd  power  at  which  tbe  Engine 
actuates  the  Blow  ins-shaft— that  is,  that  which 
mirries  the  Cmnka  or  Bocentrios.  Three 
Feeders  will  kfufrally  be  preferable  to  two 
when  tlic  small  additional  room  and  cost  can 
be  *)irne. 

e.  We  now  cmneto  the  question  of  theeiaot 
msthod  of  Ooctmroire.  The  chief  defect  tor 
Organ  purposes  (although  in  truth  it  can 
haidly  be  called  B«cb,  as  will  be  presently  seen) 
in  the  Gas  engine  ia  that  ite  action  cannot  be 
automa^cally  cantrollrd  by  tbe  motion  ot  t^e 
Bellows.  A  regulating  valve  u,  of  course, 
employed  tor  tbe  gas  inlet,  so  that  when  it  ia 
known  that  certain  power  only  will  be  required. 
tbe  admission  of  tbe  charge  can  easily  be  regu- 
lated accordingly.  It  will,  however,  be  obvions 
that,  in  the  case  of  the  Organ-bellows,  this 
method  is  quite  Out  ot  qaestioa,  the  demand  on 
the  wind  being  so  very  Tariable,  and,  so  to 
speak,  capricious. 

f.  As  regards  the  Hngon,  or  tbe  Silent  Otto, 
or  any  Engine  in  which  the  pisten  is  con- 
nected direatly  with  the  Engine-shaft  in  the 
usual  way,  somo  aatematic  contrivance  for 
"  slowing"  tbe  Blowing  when  the  Bellows  is 
full,  becomes  (except  as  to  be  presently  noticed) 
viitually  necessary  ;  for  otherwise  tbe  Feeders 
must  alicaya  be  kept  noting  sufficieatly  rapidly 
to  Eupply  the  "  Full  Organ ;"  and  this  is 
obviously  iaoonvpnient,  even  when  they  (as 
generally  recommondud  for  Machine- blow tni;) 
discbarge  into  each  other.  Tbe  best  method, 
therefore,  becomes  te  ase  a  Fast  and  loose 
pulley,  as  it  is  termed — that  is,  to  have  on  tbe 
Bellows  abaft  a  free  wheel  close  to,  and  of  the 
same  diameter  and  sise  as,  the  wheel  or  pulley 
receiving  the  band.  Thus,  when  the  Receiver 
has  risen  a  certain^eigbt,  ft  raises  the  end  oE 
a  Lever,  which,  in  ite  turn,  drives  a  Fork, 
between  the  prongs  of  which  the  band  runs ; 
and  thus  the  latter  is  forced  sidewiae,  and  on 
to  the  "free"  pulley,  w,  ot  course,  simply 
revolving  with  the  Engine  (the  Bellowa  shaft 
itself  at  a  standstill),  until,  by  tbe  descent  of  ' 
the  Bellows,  tbe  Bsnd  is  again  bronght  on  to 
the  driring  pulley. 

S,  The  foregoing  method  is  (provided  the 
Iowa  be  largo  enough,  ice  i.,  next) 
thoroughly  satisfootery  ;  but  it  is  now  to  be 
observed  that  with  an  Intermittent  (Otto)  Oos 
Engine  it  may  be  dispeosed  with,  provided  tbe 
Sscape-valve  be  so  that  Fe^era  "blow  ot[" 
into  eaeb  other ;  for  it  will  be  obvions  that  the 
load  will  be  so  reduced  tt  this  moment — the 
dead-weight  of  tbe  Peeder«  (and  they  balanc- 
ing each  other)  being  all  to  be  moved — that  tbe 
numbtr  of  siplononi  will  be  lowered  and  tbe 
economical  regulation  thus  obtained.  Of  course, 
it  will  be  understood  that  no  regulation  ss 
regards  stopping  or  slowing  tbe  Feeders  wiU 
,  be  got  this  way ;  for  as  soon  as  they  slacken  a 
I  fresh  explosion  will  take  place,  and— there 
I  being  no  looae  pulley  in  operotion—^ain  be 
impdled;  but  the  saving  in  Gas  will  remain, 
I  afid  the  oecillation  ot  the  Feeders  is  not  e.  tJbSn.^ 
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of  practical  import  a«  re^rda  diaturbinif  the 
vind :  of  coune.  friction  goes  on,  though 
leMened.  Eveii  whoa  Fast  and  loose  pulle;  ia 
employed  it  may  well  be  in  conjunction  wilh 
tlie  aforesaid  form  of  Escape.valre,  thus  coiu- 
binintc  tbe  methods.  This  asaumes  that  the 
middla-board  can  be  got  at  in  case  of  deraage- 
meat ;  if  it  cannot,  better  have  the  nsual 
nterioT  Kacape-vHlve.  It  will,  of  course,  also 
be  obviOQs  tliat  this  melbod  of  dispensing  iritb 
Fast-and-loose  Pulley  might  be  adopted  with 
the  Silent  Otto  or  aiuiilnr  Engine  i  but  as  do 
gaa  is  naved  in  such  case,  it  Ie  worth  while  to 
go  to  the  expense  of  the  Fiist-and-looi«.  and  so 
save  the  friction  and  vibration  oF  Ibe  Blowing- 
action  and  Feeders,  besides  ensuring  the 
Escape- valve  accessible. 

h.  We  must  now  notice  the  exception  spoken 
of.  Hitherto  it  has  beeu  asauoied  that  the 
Bellows  to  which  the  machine  is  attached  will 
be  those  actually  supplying  dirpct  into  the 
Pipes  -,  but,  OS  stated  in  Resehvoibs,  this  does 
not  necessarily  follow.  The  question  and  neces- 
sity of  BeserToirs  and  Intermediarips  have  been  j 
lUresdy  gone  into  (15,  e.) ;  it  will  be  sufficient  i 
here  to  observe  that  the  presence  of  the  Keser.  ; 
voir  makes  no  difference,  the  Supply- K«ceiver  '■ 
must  either  have  Waste-valves  for  Feeders  to  | 
)>low  off  into  each  other  or  the  Faat-and- loose  | 
Pulley  must  be  employed. 

i.  The  former  can,  of  course,  be  used  with 
any  size  Bellows,  but  the  I'liber  is  under  diffe- 
rent coDditions ;  it  is  evident  that  the  rerirt- 
aiice  which  the  throwing  off  of  Pulley  offers  to 
rise  of  Beceiver  is  more  than  with  a  properly 
constructed  Cock ;  the  said  resi&tnnce,  in 
fact,  cannot  he  set  under  71b„  although  it  may  I 
easily  he  a  little  more  ;  now,  it  is  evident  that 
Tlh.  placed  in  the  Beceiver  of  a  small  Bellows 
will  give  ft  palpable  increased  its  wind  pres- 
Bure,  and  so  it  will  he  easy  to  understand  how 
that  when  an  Organ  Lb  under  certain  siEe,  and 
Automatic  regulation  of  its  blowing  be  by 
Psst.aiid- loose  Pulley,  a  ttcond  Bellows  becomes 
neceasary— fAii  feeding  into  a  Reservoir  that 
snpplies  the  whole  Organ.  Thus  the  increase 
of  pressure  caused  by  the  throwing  off  and  on 
of  Band  will  be  cut  off  from  the  Reservoir,  and, 
consequently,  from  the  entire  Organ. 

The  smallest  Beceiver  that  will  remain  prac- 
tically unaffected  by  an  ircrease  of  71b.  has  been 
already  given  (16.1.). 

j.  Where  the  Bellowsare  beU  w  thisniinimam 
siie,  and  a  Boservoir  is  jet  not  desired,  the 
Counter  (Interior)  Waste  valve  fumiaheB  the 
best  plan  with  a  Gas-enaine;  but  the  better 
way  in  such  case  will  be  have  a  Hydraulic,  as  1 
more  suitable  to  so  small  a  power  i  the  rega. 
lating  valve  of  this  can  be  made  oa  delicate 
&<%  desired, 

t  It  is  only  necesFary  to  add  that  when  the 
Bellows-shaft  is  allowed  tr.  revolve  only  in  one 
direction  (this  shoald  always  be  insisted  on 
with  Ifachine  blowing),  the  posit  of  the  Shaft . 
should  be  such  that  the  deBection  of  the  Red 
or  Tug  is,  during  its  actual  blowing  stroke, 
4ivided  across  the  «emt.diameter  of  the  Crank 
or  Eccentric ;  the  said  deflettion  will,  of  course, 
then  be  greater  during  the  re'um  of  the 
Feeder,  hut  this  is  of  no  moment.  Also,  if 
possible,  tlie  direction  of  revolution  should  | 
con«Epond  with  that  of  Feeder— that  is  to  say,  I 
the  centre  of  the  Crank  should  be  vertically  ' 
■  over  a  point  between  Feeder-binge  and  Tugs  i  I 
this  wiU  generally  necessitate  lengthening  of 
Lug,  hut  no  more  spooe  total  occupied.  Ko-  ■ 
member  that  this  posit  of  Shaft  will,  perhaps,  , 

5ive  rather  less  steadiness  than  when  the  tug  | 
eflection  is  shored  a.iroes  the  rntire  diameter  ' 
of  Eccentric  i  but  it  will  economise  power  and 
diminish  strain. 

1,  Examples  of  the  use  of  the  Hugon  Engine 
lire  forniaUi-d  by  the  Screen  Organ  in  York 
Minster— 4  Man.,  (39  Sound.  Stops,  including 
.1  of  32ft. :  and  in  the  Instrument  of  49  Sonnd- 
ing  Stops,  built  for  Mr.  Thomas  Spratt,  Vasaall- 
road,  London.  The  latter  hug  an  engine  of 
1  h.p.,  which  is  not.  however,  fully  adequate  to 
so  large  an  Organ  (see  neit,  and  16,  j,). 

m.  Of  the  use  of  the  Intermittent  Otto, 
■n  BMample  is  furnished  by  the  Royal  Normat 
College  for  the  Blind.  Upper  Korwood,  London, 
8.E. :  an  engine  of  1  h.^  drive*  Bellows  for  i 
different  Organs,  The  Bugon  of  Mr.  Spratf  s 
Jaatroment  just   mentioned    has    since  been 


transferred  to  the  Chapel  Boyal  of  the  Savoy. 
London,  and  replaced  by  a  1  h.p.  Intermittent 
Otto. 

n.  The  branch  House  in  connection  with  the 
Otto  and  Langen  is  IIC,  Queen  Victoria- street, 
Lond<>n,  E.C.  Any  inquirers  will  he  certain 
to  meet  with  the  fullest  and  most  courteous 
attention.  The  parent  establishment  is  fireat 
Marlborough-street,  Oxford-street,  Manchester. 
(To  bt  continued.) 


ths  eass  it  is  to  be  aipeoted  that  a  loner  ve 
the  eiploiiva  oarrent  will  rnilBca  to  pin  tl 
through  the  ganse  than  before;  this  is  mi 
trarue  out  by  the  fatloHing  Egnrei  takan  ti 
record  of  some  of  the  abo*e  tiperimtnts  :— 

Velocity  of  Carrent  at  D 
which  pss^ige  of  flame  « 
took  placa  in  fstt  par    B 


EXPLOSIONS  IN  C0AL-HINE8.-V. 

Bt  T.  Wills,  F.C.9. 

I  PASS  DDW  to  another  soaros  of  danger  in  the 
useoftaFsly  laiiipB.  If  a  lamp  is  fipoBrd  too 
long  to  tn  i"iplO!iTe  slmOFphBre.  the  gantt  will  be- 
mmt  red  hot,  aad  in  tbis  ntale  may  kindle  the  outer 
miitnre,  or  the  rapid  oxidation  of  the  gsuia  may 
impair  it  to  sach  an  ostrnt  a<  to  iaoreaie  the  liir  ' 
oF  ths  apeituret,  bo  that  ths  flame  rnny  paie  ' 
ihrODgh.  A  Unp  istradQcmd  into  a  miitnre  of  fire  ! 
J^tap  aid  air  it  at  onoe  filled  «ith  the  miitare  ' 
<hieb  bnmt  within  the  gauv.  When  (uch  a  ctate 
a!  things  occnis,  means  eboiild  at  onoe  tin  taken  to 
ritingnith  the  lamp,  the  Kick  aboald  be  dnwn 
down,  by  meiu  of  the  Irimming  wire,  nntil  the  oil 
lame  is  oot  If  the  amount  of  £ra-dimp  in  the 
lir  ii  not  very  targe,  the  baraiDg  miitnre  within 
ibe  game  <riU  go  out  at  ths  same  time,  but  it  may, 
tnd  ■ometimn  doea  happen,  that  the  combnttion 
nithia  the  gasza  still  continues.  This  stats  of 
'binfia  ia  lery  critical,  and  prompt  tneianrea  must 
i>e  sdo|;ted  to  prevent  the  hsaiinv  of  ths  gauie  to 
redness,  which  would  speedily  take  place.  The 
lamp  in  auch  a  conditioD  ahould  ba  moved  as  Utile 
a  poaiihle,  it  nay  he  smothered  out  either  nader  a 
mat,  or  by  barring  it  under  looie  coal  or  da»t,  or 
plunging  it  into  water  ;  caiss  have  been  known,  in- 
iatA,  even  when  thia  haa  been  done,  ia  which  lamps 
baried  under  the  dait  of  the  roadway  have  twen 
found  still  alight  a  contidershle  time  aftsrwirdi. 
The  apecial  danger  here  alloded  tn  depends  comider- 
ibly  upon  ths  character  of  the  fire.damp  miiture, 
and  to  soma  eilent  aleo  upon  the  lampa.  The 
Strphsntou  lamp  is  aanally  eitingaisbed  it  there  be 
lut  a  small  proportioo  ot  fire-damp  preaent.  Whea 
ihe  oil  Same  is  ertingniFhed,  the  oomboslioa  within 
:he  game  will  be  eittngniahed  at  the  asme  time  ;  if 
.here  be  a  rery  Urge  proportion  of  fire-damp,  more 
;ban  1  to  6  of  air,  tbea  no  danger  will  ariae,  as  tbe 
lame  wlH  b«  extinguished,  and  no  barning  will  take 
]>laae  within  the  lamp.  A  miner  who  finds  tbst  after 
tba  sitingnishing  of  tbe  oil  flsme  there  is  still  oom- 
buation  within  hia  lamp,  should  reganl  ths  mattir 
as  critical,  and  nis  all  bis  preseace  of  mind  ia 
making  an  attemptiosmotberhislampoat.  Work. 
.Bg  ahoold  never  be  permitted  at  all  in  atmospbevee 
sonLaioing  large  qnantitiet  of  gas.  The  next  too 
ciusea  oF  fsiluro  of  lampa  are  not  lO  absolutely  nnder 
lotitral  as  ihe  former.  It  baa  been  known  for  a  long 
period  that  lampa  are  not  safe  iF  aipoeed  to  an  ei- 
jlaBiTS  earrent  travelling  at  a  rapid  pace  past  the 
amp ;  under  these  circa matanoea  Ihe  flame  is  same- 
limes  canied  bodily  Ihraagh  the  gaoie,  and  oom- 


Tbe  mean  results  of  thc^e  experiments  akiwi 
that  any  cut  rent,  travelling  at  a  rate  of  7  feel  p 
■ecnnd  or  mire,  m'gbt  ha  daD;.erani,  and  tbt 
usually  the  Davy  lamp  allowed  the  Same  to  pa 
the  moat  readily,  the  Ulauny  next,  and  the  9tepbai 
son  last.  The  Maeaeler  is  sbont  as  safe  si  tt 
Claany. 

Effects  Produced  by  Alterationa  of  Pretru 

and  Temperature. 

The  effects  pioduced  by  inch  changes  npon  t) 

Tolump.  motii.n.  and  acenmalatiOD  of  gaseoat  mi 

lioD  with  the  acearreace  of  £i' 


Tbe  normal  pr 
'qaare  incb  ot  tt 


rhe  eiplanation  of  this  tact  ia  cot  djfficoll.  The 
rfficacy  oF  the  safely  Urap  depends  npon  the  cooling 
rffect  ot  the  wires  of  the  game,  this  cooling  effect 
lowering  the  temperature  of  the  barning  gasea  below 
'.hat  at  which  thi?  can  oommanieate  oombuction  to 
',he  mixture  ontaide ;  for  thia  effect,  bowever,  to 
'.ake  place,  the  gaies  most  be  in  coutact  with  the 
rnrFaeeslor  adifiailetime;  if  this  be  not  the 


ranght  through  a  lai 
and   the  important 


.ouBha.  ..  _ 
e  the  Biploeiv 


atmo-phT 


-   .      .   .  the  currant  most  he 

A  committee  was  appoiated  by  lbs  North  of  Ecg- 
land  Mining  laMilute.  in  1867,  esfHieially  to  investi- 
;ate  thia  subject,  and  its  report  is  interesting  and 
raluaUe  A  lar^e  number  oFeiperimenls  were  made, 
a  (iw  wilh  fire-damp,  the  majority  with  ordinary 
seal  gaa.  Some  slight  inaccuracy  is  to  he  expected 
From  thensB  of  coal  gas,  as  the  temperature  required 
For  its  inflammation  is  lower  than  that  required  for 
actual  fire  damp.  The  geoerat  result  of  these  ciperi- 
ment*  was  to  rhow  that  a  current  oF  eiplesire  gas, 
travelling  at  the  rate  oF  from  7  to  9rt.  per  second, 
impicgiig  npon  a  safety  lamp,  wonldcButB  the  flsme 
to  pass  lhroi>Eb  the  giDze  and  ignite  the  outer  mix. 
tore.  Mr.  W.  Galloway,  of  Cardiff,  has  repeated 
some  of  the  r  ipetimeDts  wilh  fire-damp,  and  has  rome 

of  from  7  to  8(t.  per  second.  In  the  eiperimenb 
of  ths  oommittee  abore  referred  to,  a  reeaid  wsi 
kept  of  Ihe  length  oF  time  during  which  ths  eiperi 
menl  lasted  aa  wall  oi  the  velocity.  Ths  import- 
anos  of  this  is  readily  seen,  although  no  ipecisl 
strsaa  ia  laid  npon  the  msttar  in  ths  report.     The 

I  longer  Ihs  raperiment  lasts  the  hotter  will  ths 
ganie  of  the  lajnp  brooire,  and  lis  oorilnc  inflaenes 

[wiatat^saawMtint  be  iMpaind.    WWl"' 


"=p?r 


t  mo"  phere  npon  «th 
I  earth's  aurfaee  is  151b.,  and Uui 
barometric  reading  of  3Dia. ;  i 
alteration,  oanaiqnently,  of  an  inch  in  the  brigU 
the  barometer  indicalei  an  alteratioa  of  tlh.  prtaaa 
each  square  innb  oF  snrfacs.  According 
B  and  Harrintl's  law,  the  volame  of  a  g 
inverjelj  aa  thaprssanro.  If  the  piuaaurt  I 
doubled,  tbe  rolume  ia  redoocd  to  one-half,  aid  vi 
thsmobitily  of  gaies  permits  tbeirisp 
change  of  volame,  the  effect  of  an  alteration  oF  pii 
lOmea  at  one*  eiii^eut.  Aa  altaration 
ture  alPD  affects  the  volume  of  a  gai,  sa 
intly,  its  dfusilv,  a  rise  of  t«nperalit 
c»uBii>g  an  eipansion.  The  amount  of  thit  sllir 
tloD  is  fixed  and  definite,  beins  1-190  incieaw  i 
decrsaw  for  each  degree  Fahrenheit  up  or  doai 
heietworesolta  (presaurs  and  lemperatare).  eilh 
ng'y  or  together,  cannot  fail  to  hare  sn  impartu 
Aring  upon  the  issue  of  fire-damp  into  a  pit  ai 
wn  the  reutilatioa  generally. 
Tbe  rate  at  which  tbe  fire  <lamp  isanes  into  a  mil 
from  firanrea  and  catities  i>  ilspendent  mainly  np 
the  differenoe  in  the  praMSnra  npon  tbe  gas  eonflii 
h  spaces,  and  the  prttsnra  in  ths  galleriat ' 
ins  ;  the  gas  flows  into  the  pit  tending  te  ist 
Ji  MnilibriBm  of  pressnre;  if  the  pressure  with 
the  mine  be  dsoreaaed,  the  rate  of  flaw  will  bs  i 
creased,  and  vies  veni.  It  doea  not  follow  that  U 
whole  etfeot  of  the  alteration  will  be  evident  iigi* 
diately,  aa,  if  Gasares  extend  over  eoms  cosaidanb 
'aa  and  communieste  with  Isrgs  reservoirs  o(  gs 
will  take  a  largrr  or  ahnrtar  iatervsl  before  tl 
._te  of  the  flow  of  the  gaa  into  the  pit  oiwa  mo 
adjusts  itself  to  the  ehangrd  preasars.  The  i)si 
of  gas  tram  the  exposed  coal  face,  and  from  tl 
iioavaied  roal.  is  influenced  in  the  same  way,  h 
^he  iffoct  in  thii  cass  may  l»e  looked  for  moi 
ipeedilj  upon  a  cbango  of  pressure  than  ia  tl 
other. 

Th*  natural  veDtilation  of  a  mine  depends  dim 
the  difference  in  density  of  the  air  within  the  min 
and  that  on  the  aurface  of  ths  earth  ;  the  air  bilir 
the  snrface  ia  warmer  than  that  above,  aad  oossi 
lentty  poiseeses  a  lata  deuaity.  A  shaft  beif 
.fieaea  into  a  mine,  the  lower  air  being  light « 
aralc  to  asoend,  while  the  nppir  air  being  brsni 
will  tend  to  cesoaad ;  it  do  means  be  taken  t 
divids  tbess  two  current  a  they  will  neutralise  (sr 
other,  bat  if  a  second  shaft  bs  opened,  or  saiafl 
shaft  bs  divided  into  two  separata  channel),  aa 
an  arlificia\  draught  be  started  apwarda  tbrooa 
one  of  these,  then  a  continuous  onrreot  caa  b 
muDtained  up  tbe  one  shaft  and  down  the  otbn 
depeadeat  entirely  npon  the  ditteteuce  in  the  ta 
denaitiee— the  greater  the  difference  in  deniity  It 
more  rapid  will  be  tbe  current.  Now,  tbe  gnat" 
difference  in  density  will  oconr  when  tbera  ii  lb 
greatest  difference  m  temperature,  the  moil  raw 
current  hi  ing  produeed  wben  the  temperature  at  tt 
surface  is  lowest  and  Ihe  tempf  rature  btbw  gnn" 
the  highest ;  the  temperature  in  a  mine  is  toKtaU 
constant,  ao  that  the  rise  and  fall  oF  ths  t«np«sM 
above  gronnd  will  be  the  variable  eleont.  11 
natural  ventiUtion  of  ooal  mines  is  most  suceSiW 
in  winter.  It  has  already  been  shown  thatthsaals 
or  danger  of  a  mine  in  which  iBflammablagasoeca 
depend  upon  the  rate  at  which  the  flre-daap  i^s 
into  such  a  mine,  and  the  rale  at  whiA  snh  t 
damp  is  carried  away  by  the  vwlilBtiBg  tntm 
henoe  it  will  bs  seen  that  th*  variatkaa  ti  nam 
and  temperatore  moat  ba  eipectad  to  ha?*  *'* 
iDpotttnt  infiueooa  on  ei|dcinMti  taking  ^lltl 
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matt.  The  labject  hu  received  oauidernble  atteti' 
tuB,  sod   a  muB  of  nidenw  hu  been  placed  an 

tfijence  tlut  Hinie«iicn«Bful  eenernlUationi  are  tc 
bnpMtod,  tat  it  i*  odI;  bj  obaerrinE  ■  QumbiT  ol 
ficti  tbst  tba  olemeDts  ut  nncerttiiatr  (ariiing 
(nn  a  nnmbcr  of  special  eiRomitaQCSi)  cml  be 
(fmoaied. 

Tbe  Gnt  impirtant  pubtieatjoo  on  the  nnbject  in 
tup«r  b7  T.  Qabsan,  pablUbed  in  the  report  of 
Uw  Britinh  Auociatioa  for  1S55,  the  title  btinji, 
"On  the  Balatioa  betiprn  Eiploiioai  id  Coal  Mine) 
ud  BeTolTinK  Scorins-''  The  piper  oontaini  tbe 
nands  at  a  onmber  af  iireat  Btarmi  or  cjalaoea. 
tifctlier  wiih  tbe  kcoim  eiploaions  which  loot 
plire  at  about  tba  >a<ne  titue.  The  eiuini nation  ol 
time  atatsoieDts  ahow]  a  seneral  connectioc 
kttgni  the  metforological  diiturbance  aceom. 
jaajiBg  a  atorm,  and  the  accidents  from  fire-damp 
•oorrinfc  in  a  mine,'  ona  remarkable  inetance  a 
■ntionid.  A  great  atorm  aeearred  in  EoglaHd  on 
Iht  Uh  or  October,  1&16.  During  the  prenoni 
ha  EOOGthi  no  accident!  from  eiplMiona  art 
Kctded,  bnt  within  11  daja,  neai'  tba  abon  data, 
hefatat  eiploaiona  look  place— r^i.,  OQ  Beptamhcr 
ieO,  28th!  Oalober  Ul.  3rrl,  and  6th— and  arter 
tin  DO  raploaion  in  the  EnKliah  coil-piti  ia  aaid  to 
hiTt  tikfa  place  far  ail  week'.  Ur.  Dobaon  hai 
btea  all  the  recorded  eiplosinni  happening  np  to 
U&i,  wfaiefa  nnmber  511,  and  hai  plotted  tham  in 
tkibrin  of  a  onrra,  which  iaproTcd  to  hare  a  certain 
•emrpondanca   with   tba  currei   repre<ei>t'ng  tho 

Tallin  iiriliiiliaiiiiiii  1 1 1  ami  lliiii  ii li  i    Fcirthpr, 

Vt  »f  thaw  eiplwion),  beioK  thoae  for  which  the  daii 
•fonnrreiiGe  ii  known,  are  arranged  in  73  perioda  of 
ha  daja  Hoh,  and  from  the  reenlt,  Mr.  Dobaon 
■■iDdad  that  eiplosiona  take  place  *itb  a  certain 
MBUit  of  pariodicii]',  being  more  frequent  daring 
Iki  utomD  and  winter  montba  than  at  the  other 
MMiof  the  year.     Little  information  wb<  addid 

■  tUa  knowledge  nntil  Mesrra.  Scott  (the  Director 
t  the  Hataotologiaal  ofGise)  and  Qallowaj  con- 
hati  the  inraatigation.  Th*ir  Grat  paper  waa 
■dSabad  in  1973,  in  tbe  "  Proceedinga  of  the 
IqalSoeiety,"  VoL  XX.,  p.2D2.  In  tht*  paper  the 
MWfal  inBoaiioe  of  a  drpreaaion  of  the  barometer 
r  a  riM  of  tempers tnra  ia  maintained,  hut  the  sup- 
aaed  peiiodioi^  of  Mr.  Dobaon  it  dltproied.  for 
iMr>.  Scott  and  OiUdwbj  took  the  whula  of  the 
e|toiooi  ooearring  for  20  jcara,  cnmbering  1,369— 
Matwcra  all  rcpreaented  by  ioterrala  of  fire  diji 

■  (wo  piriodi  of  10  yaan — the  remit  ihowed 
let  then  wae  little  or  lo  difTiranee  in  diffrrrnt  tee. 
Baa  of  tba  year ;  the  abiolata  maiimnm  fell  at  tha 
ad  of  Jantmrr,  and  tbe  minimum  at  the  middle  of 
^Mmber.  The  meteorolooical  ohaerrationa  nard 
vaaapMiaoa  were  made  at  Stonjharat.  A  dllG- 
ri|r  Mean  in  raapect  of  any  anota  cnrreaoiring  to 
to  iBIwrlant  iaBnenoe  which  the  partial  or  total 
MCBOODof  miiktn  a  mineon  Snndaye  eierti.  Sx- 
iMdBidonot  happanonlyat  thecommanoament  of 
tanaatrio  depreaaioD,  hat  Ireqaently  two  or  three 
«iaft«Tward*i  tho  limit  ia  pUeed  in  thii  paper  at 
m  iaj*  i  tbe  Maaon  of  thii  i*  obriona.  The  gai 
una  to  be  inSnaiieed  at  once  by  ineh  a  depreaaioa, 
B  Ki  afleot  upon  iha  atmophara  of  the  mine  i>  a 
~*~'  ~Be,  and  it  ia  pointed  oat  that  an  oacillating 


appear  in  soma  placea  in  which  it  had  not  been  aeon 

2nd.  Aa  the  ourra  ot  temperature  riiei  to  55 
and  upwarda,  the  lantilating  power  ahonid  be  in- 
creaaed  at  tha  same  time ;  and  the  higher  Ihw^ 
temperataie,  tbe  greater  is  tbe  neoeeaity  for  ancLi 
inoreoae  in  order  to  prsTaot  a  poesible  atagnation  of 
tha  rentilating  cnrrent. 

3rd.  If  a  rnddeu  fall  of  tha  barometer  takes  plac- 
'"     ■    "'    '      twenty  toor  hour- ' <.-.i.- 


gronnd  by  hand  and  treated  ai  will  ba  deicribed  in 
the  followiDQ  lines . 

In  tha  New  York  Stala  Mnsenm  ot  N^atnrat 
History  at  AlbacT,  where  a  large  nnmber  of  rock« 
and  foMila  bare  to  be  cut  and  prepared  for  Ihin 
aectians  for  illustrating  the  paleontology  at  New 
York,  the  alow  proeees  of  grinding  by  hand  had  to 
be  abandoned,  and  a  small  bailer  and  ateom  engine 
of  two  and  a  half  horse-power  were  purchased,  for 
•■-  -pose  ot  using  ateam  power  for  the  grinding 
.:„  T-L     _,i„j;__  .„ , ^ 


operation 


The  i 


diameterandoT 


fall  after  it  has  been  nnuauolly  low  tor  a  day  or  two,  andalicing  ope 
the  utmost  care  will  be  neeeaaary  to  (rnard  againal  '  formed  by  tw< 
eiplosioEia,  and  more  eapecially  if  this  pheoumenon  Ik'    eigbteen  inches 

accompanied  by  a  riaaoi  temperatare.  which  rotate  h        .     .. .,    . 

Tbe  aTeragenambarnf  annual  eiptosions  inToUioi.'  |  300  reTolntions  a  minute.     Tha  slicer,  •. ,.  ^„^ 

tha  loss  of  more  than  ID  liree,  has  been  for  the  laet  '  to  cut  the  rock  in  certain  directiona,  or  to  aeparata 
20 yeara,  three.  TUMinea  BegulationAct  rcKiuireu  i  f rom  it  email  alioee  to  bo  ground  afterwords,  is  a 
that,  "  After  dangeroni  gu  hae  been  found  in  any  ,  thin  copper  or  eteel  disc  at  twelre  inches  diameter, 
mine,  a  harameter  and  tbeniiametar'  shstl  ba  placed  and  turns  also  horjiontally  with  tbe  same  Telocity  aa 
in  a  eonrpicuDuB  poeition  near  tha  entrance  ot  the  the  grinding  plates.  For  rocke  ahoie  hardoeai  fi, 
mine  I "  it  ia  sot,  hawcTer,  necessary  tbat  seporati' |  another  slicer  of  steel  ia  used,  whichtnmi 
meteorological  ohseriatiens  ehall  be  mode  for  each  ,  and  which  ia  fed  with  diumand  powder 


■ding  at .        

plates  (A  and  B)  ot 
-    '-alfinahtbiokneaa, 
Tolonitf  of  abODt 


rtieally. 


,    _..,   _. such  observations  ar^  with  ol_ 

made  being  aufficient  for  those  minea  within  a  dia~  I      The  whole  apparmtos  may  ba  run  at  the  ai 

tance  of  IIX)  miles.      It  waa  considered  at  one  time  !  and  is  arranged  in  aoch  a  manner  that  no  a 

that  the  direction  of  tbe  wind  exerted  some  iufiueace,  tion  interferes  with  another, 

but  theae  latter  irestigationa  bare  prored  that  such  The  grinding  and  slicing  ia  performed  bi 

is  not  the  case-     Ortat  complaint  u  made  by  Mr.  of  emery,  which  is  constantly  applied  to  tL 

Galloway   of   tbe  rery  imperfect,    and    somewhat  and  alicer  with  a  braab  held  m  the  left  hind.     The 

culpably  faulty,  reports,  which  are  required  by  law  plates  are  kept  wet  by  a  small  current  of  water.     It 

to  be  mode  regordieg  tha  occurrence  of  Sre-damp  in  is  important  to  use  emery  of  different  but  uniform 

mines.     The  Gremea,  upon   whom  the  duly   falls,  degrees    of  fineness    as    the    work    progresaM.     A 

ought  lo  be  ptcadily  conrcientiaua  in  this  matter,  mistake  usnally  made  by  beginners  la  to  chooae  ■ 

and  it  ahanld  be  the  care  of  those  in  authority  to  ae(-  too  coaraa  emery,  in  order  to  hapten  the  work  of 

that,  as  far  aa  possible,  euch  ia  the  case.       Finally,  grinding,    bat  they    soon  diacerer   that   all    their 

it  ma^  be  aiaio  stated  that  no  naked  ligbt  should  b«  sections  break  and  wear  off  long  before  being  half 

used  IP  a  mine  Id  which  fire-damp  eiiata,  or  in  nu--  finished.  It  ia  adriaahlH  to  imn  ttir  th*  rnnroa  cn-lnJina 
itilated  Bpaoes,  etpecially  on  a  tall  of  the  buro- 


metar  taking  place. 


imall  ai 


of  ti 


I,  hut  tbU 


tor  the  coarse  grmding 
n  emery  which  ean  be  bought  la  any 
Emery  No  90  (A),  Plata  B  is  char«ad 
wian  uour  oi  emery  (IE)  ;  it  serrea  al^o  to  prepare  one 
or  two  sorts  at  finer  emery  from  it,  by  treating  a 
nrtain  quantity  of  the  flour  with  water  in  a  nssel 
which  may  be  nboat  three  feet  high  and  hit  inches 
in  diameter.  In  stirring  the  water  the  emary 
beeomea  auppended  in  it;  after  a  lapga  of  Gt1e-n 
minutes  tha  water  with  emery  which  ha4  not  settled 
down  daring  this  time  ia  dgeanted  inn aimilarreiael, 

„ and  left  therefor  twenty  minutes  more,  when   the 

ila  that  ibt  '  water  mav  be  drained  oH.    A  aediment  of  fine  emery 

tie*  and  ei-  I  "iH  thus  form  in  the  latterTessel ;  and  after  hating 

reality  is  not  the  case,    repealed  tho  process  tor  some  time  the  emery  sedi- 

.  .J  needed  for  tbe  begin-     nent  (emery  C)  ia  taken  from  tbe  Tesael.  dried  and 

be    able   to    mannliMnre     Iwtlled.    Ita  degree  of  Gneneae  is  eipreased  by  the 

iter  of  mlnntee,   whiuh  is   in  this  cage  Sfteea 


THE  PREPARATIOir  OF  BOCES  AND 
FOSSILS  FOB  HICB03C0PICAL  EX- 
AMINATION.- 

Bv  E.  Fritz  Qaebtnie,  Ph.D. 

IT  is    often  anppoaad  by  thoae  who  have 
prepared  sections  of  rocka  or  ft 
_..    . ited  with  p^at  diffii 


sudden  and  CI 


atatttt  within  comparatirely 

■■•  •wtoally  the  aame  eStct  a 

nUa  d«praaiion.     Spaoaa  and  caiiiiea,  ana  sTen 

■  natilating  current,  may  be  cansiderably  fouled 

ilh  fin-damp  before  any  iteration  of  tamperatnre 

r  piwun  takes  place,    and  the  iffect  of  sech 

I  |>i  aa  aball  produce  a  dangeroua  result.  A  care- 
d  watah  ia  adriaed  to  ba  kept  opon  the  state  ot  a 
Bia,  whan  either  a  toll  of  barometer  or  a  rise  of 
temaaatrr,  or  both  toEcthertakea  place.  Aaecond 
wi  a  ttird  paper  by  theae  lentlemea  appeared  in 
hMar,  1873  and  October,  187-1,  continuing  the  ob- 
■lalfliuB  and  tabulating  tbe  results  in  a  eanienient 
Wa.    Tbatollowiog  ubibits  tba  genural  rernlls  -.— 


id  ha 

I  which  are' fit  for  the  mi.   .    ..,.         

spent  in  tbe  mechanical  operation  of  grinding  rooks 
is  not  only  remonerated  by  intereatiog  and  Imtcuo- 
liTe  preparations,  bot  addsalso  to  a  Dompleta  know- 
ledgs  of  their  physical  structure,  gained  by  a  close 
obarrTstion  of  the  Tarious  featurta  they  pretant 
during  tha  process  of  preparation- 
la  casee  where  large  numbers  of  sections  are  lo 
be  prepared  it  ii  not  possible  tor  the  lithologist  or 
palmontologlat,  for  want  ot  time,  to  perform  all  the 
work  himself  ;  ha  may  be  aasiattd  by  any  person  of 
ordinary  ability  in  the  preliminary  part  of  prepara- 
tion. Those  who  do  not  perdonally  wiah  to  prepare 
sectiona  ean  bo  refirred  to  Mr.  Fuel,  at  Berlin,  or  ,  „,.j,„.- 
to  Mr.  A.  A.  Julien,  School  of  Mines,  New  York  intended 
cily,  who  prepare  and  deal  in  aections,  which,  on 
acooant   of   their  perfection,  deaerre  commcnda- 
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In  tha  present  artiola  I  wish  to  describe  tha  proMss 
of  preparing  rocka  or  fossils  for  mlcnMcDpical 
stady.  They  are  mainly  ioteDded  for  those  who 
desTgD  to  make  sections  themaelvea,  and  to  whom  a 
detailed  description  ot  a  mechanical  operation  may 
be  ot  some  assistance  in  their  Erst  attempts. 

Stltction  of  Rock  Material— It  is  quite   impor.  „ 

Unt,  in  order  to  make  a  complete  raicrolithological  I '"iV  thJ' New   York  State    Mutenm   of   Natnral 
inalyaia  of  roeka,  to  select  material  which  la  charac     History  the  slide  measuring  ■ISmm,   by  25mm.   is 

»,...t.-      w^-t  — ir i„  --riooB  states  of  altera.    „dopted.     Aa  it  was  found  ihat  thia  gLua  slide  waa 

..  .1.. —  . ..     oo  jnijii  (or  ,  nnmbac  of  aections  of  foasils,  which 

,  ,  iceed  the  ueual  aiia,  two  other  standard  siias  were 

as  important  and    ii,troduced   which  ore  in  proportion  to  the  first 


■o  ia  uaed  to  increase  tbe  transpa 

:tions.     It   shmild   be  entirrly    clear  and    not  of 

llowish  tint.     UjDilly  a  solntioa  ot  Canada  balsam 

tarpeotine  is  employed  lo  monnt  euch  rocks  as 
II  not  undergo  any  change  in  healing  tbam  gently 
er  a  warm  plate  of  iron.     For  rocks  which  cannot 

eipossd  to  any  heat  a  solution  of  pure  Canada 
Isam  in  chlonuorm  ia  nsed.  Both  solutions  of 
.nada  balaam  sboold  ba  well  battled  to   prevent 

Ohject-dlassei.—Tiie  ilidea  of  glasa  which  are 
led  to  bear  tbs  aectioo  ahculd  be  entirety  clear, 
if  any  colour,  air  bobbles,  or  any  aLher  en- 
lOBures,  OS  those  which  are  used  in  other  branches 
it  mieroswpy-  Theiraiie  should  be  uniform.  Prof. 
Hirkel,  of  Lelpilg,  the  distinguished  lithologist,  haa 
iroposed  and  inlroduoed  the  following  size,  45aim. 
ly  25mm.,  which  ia  preferable  to  tbe  ordinary  3  bj  I 
neb,  as  ■  slide  45iim.  by  2Smm.  can  be  rotated  on 
he  table  ot  tha  microacope ;  besides  they  are  leas 
iable  to  break  in  dropping  thorn,  aad  also  take  up 


tcriatic.     Uost  rocks  ai 


both  from  the  freab  and  di 
lections  of  the  " 

inatmctlTeae  those  taken  from ._   „„  „  „  ,„.^, 

risible  change    haa    occurred.      Usnally    anoh    de-    ^i„  Q ;,  twice 
iry   fragile    and    crombliog,     it  would  be  ot 


«,aadlKtlH  kifli 
ihcMateaaatot 
iwlllMiaebad 


8l)th,lS7l,naaddeDatormocourrod, 
fire  aeoidtnta  are  asaoeiattd. 
iwiog  ptaotical  obsercatloiiS  are  made  in 
rB  I— let.  If  Ihe  barometric  curie,  after 
■ainad  aboat  tbe  same  height  for  sereral 
■da  half  an  inch,  oraa  inch,  during  tbe 
r  Hum  days,  fire-damp  may  be  eipected 

SBtity  Uun   usual  in  carities  in  the 
U^ur  ports  of  the  working,  both 
ot  the  carre  and  for  a  day  or  two 
its  lower  limit ;  under    these 
amp  may  bImi  be  cipecled  to 


because  their  crystalline  struoturs  or  their  oemei 
medium  has  been  destroyed  by  the  process  of  de- 
corapoaition.  Bifore  nndertaking  to  grind  them 
their  flrmnesa  must  be  reatorrid.  The  fragments  of 
such  deoompoeed  rocks  are  at  first  wolt  dried,  aad 
then  placed  ia  liquid  Canada  balsam,  which  is 
Qiposed  on  an  iron  plate  to  a  gentle  heat  till  it  haa 
Slled  and  penetrated  the  pores  and  fisaurea  of  the 
rock.  They  ara  then  aepnrated  from  tha  Canada 
balsam  and  laid  upon  the  warm  irOD  plate  till  the 
balsam  prOT«s  to  be  bard  when  cooled  down,  and  are 
then  capable  of  nndargoing  the  prooeaa  ot  slicing  or 


are  in  proportion  to  the  first 
liEC  of  first  —  5<Jmm.  by  15mm. 
>e  of  second  -  5Umm.  by  90mm. 
adraitatfe  if  a  uniform  siie  were 
iiroauceu  in  me  mrioD)  oolleetions  of  those  who 
repsre  eections.  The  slide  15mm.  by  25mm.  is 
.enerally  adopted  with  lithologiBts  and  palfeontoto- 
;i>ta  both  in  America  and  Europa. 

Frvceti  of  SlUing  and  flrindin  j.— The  fossil  or 
rook  isat  firstmarked  withapenoil,aadaftarwards 
ifith  a  file,  in  the  dirsotion  in  whiuh  it  is  deaignsd 
to  ba  eut  It  is  then  held  with  the  right  hand 
irithout  any  further  apparatus,  in  auoh  a  direction 
ihat  the  rerolring  aUoer  will  out  tba  speoimea  ec- 
-ording  to  the  marked  line.  The  slicer  ia  oonatautly 
nopplied  daring  the  operation  with  flour  of  emary 
ind  water.  If  there  iB  plenty  ol  material  and  no 
-peeial  diiectioQ  needed,  amall  alicea  can  be  separated 


large  field  fi 
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Ttie  ilioe  of  rock  which  has  been  FCpnratrd  either  '  the   Mee  of  rock  may  hn  scpimi^rl  fi 
b;  ths  tliceT  or  hj  the  heary  blow  with  a  hMnmer,  |  without  anj  <1  ifficn  It;.     The  thin  nljrv  i 
It  Ktatij  preiHd  with  Ihe  risht  bind  afucet  the  i  to  another  dieh  with  lorprnti 
tnminr  plate,  A,  wh'le  the  left  hand  snppliei  plate,  |  prOTBa  to  ba  entiralj  free  of  an;  fnrelRn 


ftlh 


TO  till  it 
ler.     It 


A,  wiUi    emer;  A  and  water.     It  is    ceceiiar;  to  la  then  taken  from  the  Tesael  with  tbe  . 

oIiBDn  eanstnnUy  the  position  of  the  rock-aljce  io  knife,   rinwd  with    alcobal  and   drt^d,   uftrrwarda 

tba  right  hand,  m  order  to  grind  it  to  an  eien  knd  mounted  on  ft  tlaee  vhich  bsH  bn-n  warmed,  when 

^aiB  unrfaee.     The  ilice  ia  then  well  rimed,  and  the  ilice  maj  be  pUocd  upoa  it  wilh  a  few  dropi  of 

elaaned  of  an;  particle  of  emery.  A,  and  then  trans-  Canada  balaom. 

terred  to  ^lale,  B   (emer;  B),   where  tba  grinding        The  whole  operatian  of  trBDaFcning  need)  great 
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slaai  plate,  C  (emery  C),  and  gronnd  till  its  BQifaw  i 
U  intinly  amooth.  Tba  rock  leotion  ia  Snail;  well  i 
rinicd  and  hmahed  to  clean  off  all  impuritiei,  '  ' 
allowed  to  dry. 

Moantttig    Proms.-A.  ilah  of  iron   two   an 
bilf  feet  Ions,  four  inches  brood,  uid  half  an  i 
thick,  i>  laid  horiiantally  npon  a  tripod  (oF  ii 
and  heated  with  a  Unnaea  burner.    I'he  ^Usa  alide    t 
on  which  the  rock  fragment  ia  to  he  mounted  it  well    f 
cleaned,  and  laid  npon  a  part  of  the  blab,  which   I 
ii    of  a  conHUnt  ani  moderate  heat ;  ufter  being    i 
wanned     a    few    drops     of    Canada     h  '  ' 

placed   npon    the    glaas,  and  left   with 
(lab  till  th?  balsaoi,  by  eraporalion,  has  a-aumed    < 
a    traacious    rondition,    in    which    ite    Sims    will    ' 
not    adhere    much    to     the    fiugcra,    and    yet    be 

K"  tble  enongh  to  be  bent  readily  without  breaking, 
e  warmed  mineral  slice  is  now  laid  npon  tbi 
Canada  talaam  with  its  proniid  face  down,  and 
allowed  to  remain  on  the  alah  till  all  air  bubbles 
hare  disnppeaicd  below  the  alide  in  Ibe  balsam.  It  1 
is  then  gently  pre^ped  on  the  glasfl,  aad  then  taken  ',  gently  p 
off,  and  allowed  to  cool.     Ii  ia  of  great  importance  '      " 

to  Dae  Csnadn  bali-Bm  in  ita  abova  described  condi- 


i  tenaeit;. 
e  with  the 


Lro  made  of  a  rock  material  which  uacded 
ninary  treatment  of  Canada  balanra  to  make  it 
firmer  would  break  entirel;  to  the  aDUiIlfst  fragment' 
in  the  attempt  to  remoie  them  to  another glaai,  and 
have  thereFore  to  remain  on  their  original  glaia. 
.  BeFore  corering  them  the  greatest  rare  should  )» 
I  t^en  to  free  tl:om  onUrel;fnim  any  Canada  babam 
I  around  the  borders  of  the  mineral  aeetton,  and  al.<o 
from  emei7,  which  aametimen  can  only  be  detected 
>y  aid  of  a  meenifying  glass.  The  remounted 
iiineial  alice,  or  the  one  which  could  not  be  removed, 
s  atated  aboTC,  ia  corared  wilh  a  few  drop)  of 
I  Canada  babam,  ard  laid  again  npon  the  warm  i-lab 
till  the  baltam  has  obtained  tbe  required  '"  "  "- 
thin  coTFr  (tlasK,  corrojpondi 
linenl  slice,  la  cleannd  with  bicddoi  nnn  warmaa  ; 
n  up  with  a  pair  oF  forceps  and  droppr J 
lie  alice,  t'O  aa  to  exclude  sny  air.  The 
left  on  the  warm  slab  till  all  air  hnhblra 
)  disappeared  which  may  baic  hern  iaclcsod 
roen  the  section  nnd  coierglais;  tbe  latter  ia 
"eeccct  npOD  tbo  aiation,  and  then  allnwed  to 
fe  (hould  be  tnkin  to  place  tit  mineral 
rarer  glnns  in  the  centre  of  the  glaia  slide, 
BOn,  aa  me  rocE  a'ciion  auriT^g  tne  procesa  oi  nnica  will  contribute  to  a  nice  appiaranea  of  tbe 
grinding  thin  nnaroidabi;  breaks  to  pie caa  in  case  finished  preparation.  Theaurp:ns  of  Cinailabalaam 
too  babam  prorea  to  be  too  aoft ;  and  if,  on  the  con-  around  the  cover.glafa  is  cleared  off  by  brushing  it 
tmry,  it  baa  been  too  long  etpo-ej  on  the  slab  it  with  turpentine,  then  it  in  well  rinsed  with  water, 
will  become  brittle,  and  the  section  will  during  tbe  and  after  being  dried  it  shoold  le  labeled  at  once, 
irrindmg  be  liable  to  break  off.  Thelooaened  mioeral  Tho  labels  should  ba  applied  on  both  sjdee  of  the 
■lice  must  in  such  a  care  ba  laid  into  a  dish  with  |  praparatiop,  and  inaoribrd  with  the  name  and  locality 
Inrpentine  to  dJSKilfe  the  halaam,  and  after  being    and  geokigical  group  of  tbe  pisparcd  material.     It ' 
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THE  closing  meeting  of  this  aociety  for  thenramt 
ae^aion  was  beld  on  Wedoeaday.  the  tBthiHt., 
at  the  Institution  oF  Civil  Ebiineen,  25,  Omt 
Qeonte  street, Weatminsteri  Mr.  C.  Grea>ei,F.(]£, 
Proident,  in  the  chair.  J.  C.  Philips,  Esq.,  J.F.. 
and  W.  S.  BawBOD,  Esq.,  were  ballot^  for  and  da^ 
elected  Felloire  of  the  Boeiety. 

The  following  papers  wars  th^n  Tead;~"The 
Cliuateof  Lundy  Iiland,"byA.  J.  H.  Cre-pi,BX, 
F.M.3.  Lund;  Island,  from  ita  geograpbtral pon- 
tion,  might  be  eipected  to  hare  a  mild  daukpeiiBiitF, 


might 


llcpingl;  OI 


well  cleaned  is  mounted  again  aa  discribed.  Thei_ 
ii  no  coasiderable  difference  in  the  procees  of 
mounting  with  balaam  in  aolution  with  chloro- 
form or  with  tnr^ntine-  The  balsam  in  chloro- 
form ia  allowed  to  harden  in  a  warm  room ; 
it  Dsoally  needs  one  or  two  days,  white  tha  aolution 
in  turpentine  by  application  oF  heat  bardeua  in  from 
fire  to  ten  minutes.  In  tbe  tatter  ease  rare  should 
belaktnnot  tobeat  the  balsam  too  quickly,  as  it 
tnruB  jellowiah  on  aocount  of  a  partial  carboniaing. 

Qrinding  Opera fr on. — After  having  used  all 
neeeaiaiy  precantuin  in  oameoting  the  rock  frag- 
mrata  to  tns  glasa,  the  grinding  manipulation  now 
begiM  on  the  toverse  side  of  tbe  aection.  It  is 
nouod  at  fimt  on  plalo  A  (emery  A),  then  on  plate 
6  (emery  B),  till  Iha  anction  commscoes  to  be  trane- 
Inoant,  or  till  it  ia  ao  thin  that  it  is  nob  advisable  to 
continue  tha  process  on  the  rotating  wheel-  It  is, 
of  coarse,  only  a  matter  of  eiperiooce  to  know  ho',* 
long  l«  nse  the  varioua  wheels,  aa  much  drpcnds  on 
tbe  consistency  of  the  reck  material.  It  is  advisable 
to  discontinue  the  use  of  plate  B  before  the  slice  ia 
loo  much  reduced  in  tfaicknera,  so  ae  to  allcw  a 
fnctber  treatment  on  glaas  plate  C  with  tb«  fine  emery 
C.  Due  preeaatieu  should  be  employed,  ao  as  not 
to  jtrind  the  section  uneven.  To  avoid  this  tbe 
jwaitioo  of  the  rection  nfaould  frequently  be  changed 


A  Bailvar  Belto.—Tbere  has  Just  died  at  Bir- 
kenhead W.  y.  Found,  who  was  at  the  time  of  hit 
decease  the  oldnt  railway  elerk  in  tha  world.  Found 
booked  tha  first  pas- eager  that  ever  rode  on  the 
Manchester  and  Lirerpool  Railway  line.  The  pas- 
sengers in  those  early  days  of  railway  IraTelling 
wer«  iraoked  at  what  ia  now  tha  Royal  Hotel,  in 
IMe-strset,  Liverpool,  and  irei 
buses  to  Edgebtll,  thence  per  i 

BoUar  SxplosloQ.— At  the  worki  of  tba  Dar- 
lington   Iron    Company    (LimitiHl),   ou    Saturday 
morning,  an  nprioht  bailer  exploded,  an  interior 
tube  giving  way.  Fortunately  tha  bulk  of  the  work- 
men wnm  away  at   breakfaat,  or  the  loaa  of  life 
been  serious.    One  man  died  soon  after- 
I  one  or  two  others  are  in  a  dangerous 
«oman  living  on  the  opposite  side  of  the 
]  engaged  in  kitchen  work,  was  hit  by  a 
sile,  and  cnt  in  tbe  bead.    Her  life  is 
uespairea  of.      "itie  boiler  bad  been  regnlarly  in- 
Fprcted.    Tb*  force  of  tbe  eiplosion   earned   the 
)wi ler  through  the  reef  Soft,  high,  and  it  fell  down 
50  yards  off  through  another  roof. 

Sun  Engraving.— Tbe  forthcoming  namber  of 
Petermanns  ilittheiU'iigin   contains  a  highly  in- 

J    0/    Coienng    onif    Rtmoiii,thig.~Tbe    (treating  piprr  entitled  "  Tha  Sun  io  the  Service  of 

section  is  well  rinseil  and  brashtrt  to  remoie  any    G^'Ography,"  in  which  the  advantages  of  the  process 
emery  which  might  have  remained  on  the  glus,  or    »'  '"A''""V°'?u  ■"■ .'°°  J*"*'"!??  "■".?  Copper 
which  may  be  accumulated  in  tbe  pores  or  Eesurea  ]  fa™'^'' 
~  tbo  alice.     It  is  Ibeu  laid  in  a  vescel  with 


thin  enec 


.      _         ._    eady  at 

h  to  allow  a  compiete  study  of  ita  texture 
nponent  parta,  of  whloh  a  preliminary 
n  under  the  microscope  will  be  Found  the 


id  receid  them 
ilogui,  in  which  also  a  diucrtption  of  the  moat 
rC'ting  and  principal  Features  of  each   minerat 
I  may  be  given,  which  will  facilitate  a  future 


mu»t  ha 

road,'wI 
fiying  n 


diurnal  range  of  tcmparalnre,  and  ao,  no  donbt,  it 
has,  although  certain  local  cireumbtaucea,  in  additin 
to  its  peculiar  configuration,  make  the  dimata 
remarkably  inclemant,  windy,  and  unpleasant.  Tb 
ieland  runs  nearly  due  north  and  aonth,  having  la 
rxtrema  length  of  four  miles,  and  a  breadth  cJ  froa 
20ayarda  to  1.600  or  1,800.  Thaia  ia  a  nearly  lat 
tableland  or  "  top"  running  due  north  and  snlh, 
having  an  altitude  of  iSOFt.  Shelter  there  is  SOM, 
erery  current  oF  wind  sweeps  the  whole  tabklsaiL 
From  the  edge  aE  this  tablelaod  the  gronnd  slopes 
away  to  the  sea ;  sometimes  tha  descent  of  tbt  sids- 
land  is  eitroneJy  abrupt,  atother  apots  moregradoal, 
while  tbe  sidelands  are  deeply  out  by  caves,  prsQ- 
picea,  small  baya,  and  glons.  All  arjund  tltt  ulaid 
the  water  isdeepa  few  hundr^  yardi  off,  while  t^ 
currents  era  formidable,  and  tremendoaa  ism  bnak 
Dpon  the  rooka  almost  every  da;  in  the  fear.  Ths 
one  drawback  of  the  place  is  the  wind,  so  furionsod 
continuous  are  tha  blasts,  first  From  one  qnartar, 
then  from  another,  for  days  and  eran  waeb. 
When  gales  occur,  as  the;r  generally  do  at  >hert 
intervals,  the  force  oF  the  wind  becomsa  inondibli: 
wall^  are  torn  down,  gates  and  doors  wrenched  Oat 
oF  their  fasteBingF,  and  the  few  buildings  whiek 
cannot  be  blown  down  are  more  or  tsa  ingitni. 
Fogs  aro  remarkable  for  theirfrrquanoyanddeniilf, 
and  are  nearly  always  ilreooblng.  Tha  rainfall  is 
nearly  SOln.  per  annum.  February  and  March  an 
eaid  to  be  the  coldest  months,  and  Angnat  the  hot- 
tp>t.  Tbe  mean  temperature  of  ths  yaar  iaab(at 
50''  or  51^ 

"On  tha  Auroral  or  Muaatic  Cirrus,"  by  Ik 
Rev.  3.  Barber,  F.MS. 

"  Contnbutiona  to  the  Meteorology  oF  NBlaL"tj 
Dr.  E.  J.  Maun,  F.B.A  S.  This  paper  is  a  diieo- 
aion  of  the  observations  taken  at  Maiitjbii« 
(-2,09Sft.  above  the  eea  level)  dnriog  the  ail  yian. 
18liO-t8C5.  From  it  we  learn  that  the  bamusr  g( 
Natal  ia  a  season  of  copiooa  rain,  and  the  winter  b 
seaiouof  relative  dryness;  also  that  the  former  is 
a  time  of  abundant  and  Frequent  cloud,  and  ths 
latter  a  time  ot  preponderant  aunahine.  Tha  taaBM 
is  consequently  cooler  in  a  material  drgrea  than  U 
would  otherwiie  be  on  aceoaut  of  the  frequent  in- 
valence  of  c?ond  and  the  abandance  of  the  rainiBll; 
and  tbe  wbter  has  ita  temperature  materially  raiMl 
from  thocoDBtantoccurrecceof  clear ekiea and brigU 
aunshine.  The  mean  annual  rainfall  was  3t-ISn.,s( 
which  amount  nearly  28in.  camfdowu  during  tba  sit 
tammer  montha  (October  to  March),  and  scaroly 
more  than  :iin.  during  tbe  four  midwinter  moatla 
(May  to  Aagmt).  TbuuderstormB  are  of  frtqaait 
occurrence,  the  average  exceeding  7  per  month  ina 
October  to  March.     The  thermometer  rarely  rins 

I  oaths,      uuless    a      hot    wind      ia     blowing' 


then 


0  (omtwhere  between  85°  to  9!°, 
rength  of  tho  tiroco<^  lit 
ndieati-d  by  the  dry  and  wtt 


lo  disfolie  the  excoaa  of  Canada  bijtam 
around  the  alice-  In  a  few  minutes  it  will  be 
softened  enough  so  as  to  be  easily  removed  by  a 
gentle  brofhing  with  turpentine,  aFter  which  it  ia 
well  washed,  and  then  dried  with  chamois  leather. 
In  order  to  protect  the  aaetion  and  al>o  to  increase 
He  pcllncidity,  it  is  usually  imbodded  in  balsam  and 
covered  with  a  thin  gbus,  the  tbickners  of  ahicb 
shenldnot  eiceid  0'25mm-,  to  allow  tha  uaooF  a  high 
magnifying  power. 

Usually  the  glass  slids  on  which  the  minrrnl  sUce 
has  been  oament«d  to  grind  it  thin,  becomts  partly 
ground  during  the  vsrioui  operations.  It  may  he 
replaced  with  a  clean  tliee  on  which  the  mineralClida 
U  DMnuted,  aa  already  described. 

The  Sf-paralion  of  the  strtioo  from  the  original 
glaas  is  done  by  g^nily  beating  it  till  ths  Canada 
balaam  becomes  aoFtsneil  enotigh,  ao  as  to  allow  the 
iMDOval  of  the  etclion  by  a  slow  sliding  to  a  Teasel 
with  tnrpeiitine.  Tbe  henttrg  should  ba  done  very 
gently,  otherwise  ■  rru>t  of  Urd  Canada  haliam 
will  fenn  around  the  stclions.  the  removal  of  which 
braia  of  (nrn-niina  or  any  otutr  dissolving  medium 


win  ba  moat  diffietilt. 

Inother 


«iatl  il 


i  by  the   Austria 


Military  Ooograpbici 


n  carrfnlly    drawn 


K   _ 

Auatrian   ordnsnce  map   i 
paper,  on  a  scale  of  I   ~   * 

duced  photograph icalli    ._  ..    __   _         .    ,___, 

transferred  upon  copper,  toncbed  up,  and  printed. 
In  this  manner  each  sheet  oF  the  map  can  be  pro- 
duced ia  nine  montha.  while  tha  same  amount  oF 
work  engraved  in  the  usual  mnnner  requires  nearly 
U  months  For  its  conipletion.  The  whole  oF  the 
Austrian  sUff  map,  conaiaUiig  of  71S  sheets,  wUl 
thus  be  completed  in  10.  11,  or  IS  years.  Xo  less 
than  271  have  been  published  since  1871.  The  ad- 
vantageaoE  Ihiaproceas,  as  trgards  coil  and  rapidity 
oF  puhlioatian  sre  etident,  and  they  fully  conpen- 
sate  for  any  alight  inferiority  in  the  appearance  of 
tliB  work.  Anengraver.  to  whom  we  showed  one  of 
the  maps  proilnced  in  this  manner,  firmly  believed 
that  it  had  been  engraved  opoa  copper.  If  the 
Ordnance  Survey  Office  were  to  avail  itself  of  this 
proceaB,  the  lin.  map  of  tbe  United  Kingdom,  for 
which  we  shall  bavn  to  wait  under  present  arrange- 
mente  for  yaars.  might  be  completed  very  spoeduy. 
The  Ordnance  inrTey  of  Palratine,  at  all  events, 
might  ba  prodaced  in  this  maaner  at  compaiatiTsly 
little  eipenae.  and  in  a  very  auperior  mannur,  aa  an 
axaminatioBof  aepreimennapui  tba  Mitthtilungm 
wUl  abow.  We  onght  ta  manlion  that  a  sinikr 
praoess.  inventad  bj  CsloBel  Arat,  haa  biaa  1b  use 


ccording  i 

dogree  oF  h ^ _^ ..__, 

bulb  tharmometera,  when  a  hot  wind  is  bloainf, 
varies  from  ib'  to  Si'  oF  moi.tura.  The  bighNl 
trmperatuTC  recorded  during  the  aix  years  was  97°^ 
Iha  lowest  2y',  and  the  moauG3^  3 

"  Note  on  the  Mean  Belatjve  Hnmidit;  of  Ih* 
Royal  Ob>eriatcr;,  Greenwich,"  b;  W.  Elb, 
F.E  A.S.  In  this  paper  the  anther  girei  themiaa 
reliitlce  humidity  in  each  month  of  tbe;ear  at9an. 
and  'J  p  m  ,  and  the  mean  of  the  2i  honrly  valw*. 
derived  from  the  pholographie  rroorda  of  tha  dry  aad 
wot  bulb  thirmometerB  for  the  20  yeaia,  1819-lMS. 
The  9a.m.  value  is  smaliir  than  the  mean  insummsr 
and  larger  in  winter,  and  the  9  p.m.  valne  is  laigv 
than  the  mean  throughout  the  year,  but  most  ia 
Bummor.  The  mean  monthly  values  change  litUs 
from  April  to  August  aad  from  October  to  Pehnaiji 
and  there  is  a  great  decrease  between  February  aM 
April,  and  a  correspontiing  great  inereaae  betasM 
Auguct  and   October.     The   mean  far   the  jeat  ii 

"  On  a  Method  of  Sometimes  Determiniil  W 
AmODUt  of  tbe  Diamal  Variation  of  the  BaiOmelB 
on  any  Particular  Day,"  by  tho  HodB.  AbsrBnaby, 
FM3. 

■'  On  tha  Relative  Duration  of  Sunahia^s  at  tta 
Royal  Obuervatory,  Oruiiwich,  aiid  at  ^hs  £*■ 
Obfervatory  during  ths  Year  1B77,"  by  Q.  K- 
Whippls,B.So.,F.R.Aa.  Tba  anifaor  hMrlai  i»" 
tuted  a  oompariiOD  of  the  amonnt  c^  uatk 
re«orded  at  these  twoabservatsriaa,  S^asOrtl 


1B77,"  bj  a.  M. 

iifaor  tiuriafia^ 

tmaaimi'nut  nat,~iB~aa~«nDB~^  tbTltaliu    recorded  at  these  two  abservatoriaa,  sdasOrtOa 
(JtBtiil  Staff.— .ilMMSOTi.  Mai*  show  that  for  tba  whole  j«ar  tl^^  vam  n 
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fl  number  of  boim  thv  iuti  shone  Bi  Kew  over  thn 
unbcT  kt  GnanwiBh  1101)001114  to  171.  Tbii  dif- 
reoM  ia,  nodoobt.  doe  to  thadiroctioDof  thawind, 
r  OreMiwiah  Ijiag  to  the  aoiith-cait  of  tbo  eUef 
ft  of  LoBdOD,  knd  hkiiilK  a'K  Utkb  m&nnrBC- 
rmir  ntablinhmesta  on  its  northsrn  lide,  u  greatly 
aM  bj  cload,  prohabl;  in  >  Brest  me*Kun>  dua 
■moka,  wbn  tlu  wind  blawi  from  W.,  N  W.,  or 
.,  »bite  at  K<!w.  which  ia  libiatod  to  tha  wnt  of 
■idoD,  knd  ia  ramote  from  futorin  und  ahippinfr, 
ijoja  k  l*TEar  pfreenttge  of  nooihinc  with  tbras 
indi.  With  wind*  from  the  N.E.,  a,  ud  S  W., 
tiT  hu  bnt  iliRht  Blnntaes  oTerOracnwieb.  With 
.  uid  S.W.  windt  ths  LoudoD  amoka  ia  di 


for  diirOTFrinir  wh-tber  it  applM  to  otbar  nrptic 
oririoi'ni'  of  the  *ania  lerirt.  He  wta  able  to  tcl 
itt  appliuliOTi  to  three  of  the  monad),  which  Dr. 
Drjidale  and  himulf  bad  irarlvd  ont  tocethar,  anil 
whoM  death,  iioint  ia  ■  drT  beat  they  bad  da(«r- 
ninfd  i  Bid  bf  foaod  that  theoe  three  monadi  pm- 
dnoM  (terma  whioh  wen  killni  at  3B^  S1-,  and  28 
F.  lower  in  Quid  than  in  dry  heat.    Bat  only  □ni' 

lot  them  hid   iU   gernn   da^troyed     "    '"  ~      "    " 
boilinn  point  of  water.  Bat  it  maat  1 

ltbec«       ■■     ■■      • '-■" 


SOIENTIFIO  NEWS. 


THE   founder  of  the  Clrvreluiil  inm  trade, 
Ur.  Uenr;  William  Fardinond  Bolckow, 
M.P.,  died  on  Taesd;i;  last  we^k  at  the  a^  of 
72.     Born  in  tha  Duch;  of  Uecltlenbarg,  he 
.._    ._     commenced  his  career  ia  a  merohaDt's  ofBoe  ftt 
inifeat  tha:  |  Rostock,   where  he   found,   as  a  felloir-clerk. 
ah.  implinl  ,  Christian  Allhusen,  whoic  brother  wu  lettled 
tbioptioal    „t  Newcastle-on-Tjne.     The   two  friandi  left 
rn^  ata-"       Germany,  and  after  servinfj  for  a  time  ii 


:thaai 


pareuey 

the  diminished  amonnt  of  ina 

quantitiei  being  onl^  SI  and  65  per 


nt.  tt  tbwe  regiatfred 
"  Aeeoant  of  the  Atmoaphario  Diaturbnnca  whioh 
«h  pUcaialat.  sr  N.  aod  long.  25'  W.,  on  Jan. 
■■M.  1877,"  by  J  H-  Cardan. 
"Notm  on  Soma  Bfmarkable  Cloud  ForBationa 
anjing  Sudilan  and  Fmtaeut  Channel  of 
'    e  and  Wind,"  by  Capt.  W.  Watson, 


JI.8. 


KOTAL  inSTITUTIOn. 
■liint*  and  Iiow  Forma  of  Iiife. 
PEE  third  and  laat  lectnra  of  thn  Iter.  W.  H- 
L  DaUingrr'a  eonrwi  waa  eiyen  on  TueadM  week. 
M  pNndinft  diacoarao  had  described  the  dalioato 
Mb  diaaorered  by  the  nae  of  the  TCry  faiKhmt 
afm^rinf  powera,  which  raTaal  themaelTos  in  the 
a-hiatorj  of  two  of  the  mionteat  piitrefactiTe 
inriBnit  kaown  ;  and  it  wtt  abown  by  pmiKtent 
wWkDg  that  they  originated — like  all  the  orgo- 
■il  bainipt  above  thcr     --  ' "'■' ^     ■- 


pralmtion.      And  one  thing  ia  certain  : 
cnnrtition  of  tba  germ  ii  qaita  different 

tta  c^Va"tf  «"ho«u"ia'S?ra.iVrw°:  w;««  i!;»"^  by  the  brother, 

fur  more  tran.parBnt  At  the  firat  app«r»rco  it  i.  tl>ey  commenced  for  themaelTee  aa  C.  AUhnaen 
■earW  opaque.  Thara  i>  then,  in  all  probability,  no  *  Co.,  ecmmiinion  agenta.  In  1841  Mr. 
artirity  at  all  in  the  new  grm.  It  ia  only  whan  Rclckow  retired  from  the  firm  in  poaaeosion  of 
ili'TRlopmentbi'giiia  that  tha  circalation  of  tbaheatnl  a  con^iderOiIile  Sum  of  money,  and,  in  COnjunc- 
fliiid  takoa  pttoea.  and  then  it  ia  that  the  too  higli  '  tion  with  Mr.  Tiuphan.  bespwi  those  und»- 
temperature  of  the  fluid  deatroya  the  vita!  proe-a<.  ■  Uk in)™  which  h^Te  dona  HO  much  to  create  tbo 
But  there  1.  no  fluid  -™''Ul'^  m  the  onJerelopng    cievelund  iron  trade,  and  to  develop  Middlea- 

ene.  by  benoScial  LnrriTal.  For  when  the  natur,  ^°!tt"J'/i!'iifJ?:.  i!,^J!.ll"_'^*^,^' !;y_*'^*  "" 
aivl  TiciMitudea  of  Ibe  organie 


.)  than  given  of  the  jan^r  of  aaaoming  that,  he- 1  '.hntinlAQSit  WMConvertedinto  acompaov.tbe 
e  tha  adatt  organlim  ia  destroyed  at  a  giTCD  !  jhnres  of  which  were  easily  distributed,     80 

*  """  '  nuch  had  Mr.  Bolckov  done  for  Uiddleabroogti 

Ghat  ho  WHS  elected  its  first  mayor,  and  hae 

ainee  been  twioe  returned  to  represent  It  in 

Parliament.    We  believe  it  waa  mainly  dne  to 

penonal  influenoe  and  exertions  tbat  the 


..  of  tb-  .„.  ..._ 
hermntically  aealod  vcfiael, 
!  the  necaasaryreauUof  "  aponlaOFWiua  gBneratinn." 
t  wao  abown  that  Dr.  Bantian  had  made  inch  an 
nferenea  in  relation  to  a  mftnail ;  bnt  when  tha 
I  ha  taatrd,  tha  monad  was  shi 


I  still  damoD^trahla,  germs  01 
V  eontandad  that  it  waa  a  b 
a  whfther  these  gi 


)r  spore.  Tlio  lectnrei 
■t  important  mnt'er 
ms  eoiitd  retitt  thn 
HOB  OE  heat  better  tbaa  tDe  adult.  Ha  hud 
vdy  explained  how  ha  tested  thia  by  means  of 
I  eipoanra  of  the  demonstrated  germ  ts  dry  heat. 
'thaTcr*  careful  appUoation  of  this  in  the  case  of 
)B*wly.aifeoTcn?d  organism,  daacribed  first  in  th^ 
t  leetnre,  he  ilamonatrBled  tbat  the  gpima  which 
prodoeed  mold  rwiat  tneeesafnlly  a  temperaturo 

SW  F.  Bat  this  method  of  heating  baa  one 
paction :  it  dilttn  from  tha  matbod  employed  in 
ting  the  heat-re^iating  pow^r  of  tbe  adult.     That 

taated  in  fluid ;  and  the  power  of  vital 
■ataooB  may  be  greater  in  tbe  one  eon- 
■DB  than  tbe  other.  Yet  to  practically  demon- 
ttt  tbat  germi.  Been  to  be  on  a  giian  plate 
glass  befote  hcatinfc,  will  or  will  not  develop 
crtha  endurance  of  a  errtain  donree  of  beat,  no 
•r  matbod  iaconoeiiablfl.  But  tba  lectarar  had 
■  sorprinad  to  read  in  a  recant  paper  by  Dr. 
riiaa,  "  On  the  conditions  favonnng  fenuaota- 
B,  Ac,"  tbat  be  eonaidertd  this  beat-teatlng  of 
vain  flnid  "perfectly  easy."  He  told  as  we 
laothing  to  do  hot  to  "  put  one  or  two  drops  of 
I  Bold  idIo  a  small  tube  .  .  .  hermetically  seal 

■ad  then  heat  it  for  ten  minutes  or  moro  to 
hnat  dagreas  before  sobjcctiEg  tbe  fluid  to  a 
ibsned  nicroscopieal  aiamioation."  Mr.  Dal- 
|er  Bud  that  tbis  mitbod  was  daubtleaH  "per- 
Uj  easy,"  bnt  at  the  same  time  porfeetly 
What    we   really   need   ia   to  be 


that  Dr.  Dryadale  and  tha  laotnrer  had  worked    ^^es  waa  oonverted  from  a  shUlow  stream  Into 
a  '  1  fairly  navigable  and  commeroe-oiooungulg 


higher  temperature  than  Dr.  Baatitn  aubjeoted 
uid  that  eontained  it,  and  therefore  that  it  did 


the  fluid  "  Bpontaneonsly,"  but  arosi 
FrDBi  its  anininred  germ .  The  natnrs  of  ths  ari- 
lenen  which  these  rewarcbaa  give  in  favour  of  the 
ioetrioe  now  accepted  of  tbe  origin  of  apaoiea  waa 
then  oonildered.  and  tha  leetirer  ahowad  that  if  tbia 
work  wa>  ateadily  pnnaad,  even  in  tha  eoona  of  a 
human  lifatiana,  endaaca  of  davelopBoant  in  livins 
thiogs  might  bs  elaarly  and  fully  given. 


a  year  ago  an 


A  Sarlen  Canal.— L'l  .     . 

leconnt  was  pnbliahsdof  an  exploration  madaaerosB 
;be  lathmas  of  Darian  by  an  eipsdition  under  Liau. 
«nant  Wyes,  of  iheFrnieh  Navy,  with  a  view  to 
;ho  coDttruatioD  of  an  interoceanic  canaL  The 
iTVfuct  orixinated  with  aaort  of  inlamationaieom- 
iiLtir.  1i:j.<liil-  i' .  -.  it  in  Franco,  and  after  the  most 


0  Tnpiaa  and  Tiati, 

"  ■'  ■'■joharaes  ■'-  "■-  ' 

tenant  f 


the  projee' 


i  tbe  g 


a  fnably   a 


titled  e 


ian.  ara  in  the  drop  of  flL__    . „. 

dsaas  HB'Ma  in  varioai  stages  of  develop- 
st  WDold  bs  is  any  giisn  dn>p,  and  freshly 
ittad  apnea  might  be  t  bnt  in  anch  a  oaae  negative 
■Ua  orald  have  no  conoeivable  value.  The  fact 
iavan  vagelaUa  seeds  in  an  undeveloping  con- 
■Dn  can  rasiit  veir  high  temperatores  is  now 
■anattstad ;  bnt  tha  same  seed  in  a  developing 
la  is  dastnjred  with  a  very  slight  elevation  of 
ipaiatuia.  FDrpraaticaltasnee,  then,  we  most  be 
a  batlBca  beating  that  tba  nndev^ping  germ  is 
n,  and  for  this  porpo'e  we  can  only  oia  tfao 
thad  of  dry  heatiog.  The  laotnrer  bad,  howsrer, 
pitytd  a  matbod  lor  oamparing  tbe  diffarsnoa  of 
9irabirs  at  whiah  the  germ  is  deatriyed  in  dry 

aad  floid  raspeativaly.  It  depaad«  upon  tbe 
laf  extraaaly  delicate  gla>B  apparatus,  so  eoo- 
aetad  as  to  allow  tbe  etfi<ct  of  heating  to  be 
BCdv  seen  with  the  lena,  without  tha  witbdrawnl 
Ud  fna  tbs  vaae al  in  which  it  has  been  boated, 
I  «a>  fallr  dascribad  and  illustrated.  It  also 
■itttdof  tbs  dirant  testing  of  tbe  point  of  lam- 
vtare  at  whioh  the  adult  is  deetrojed.  And  by 
•rics  of  eoatrolled  experiments  tbia  waa  shown  to 
]42°F.,atUrwbiEh  temperature  no  adult  of  tbe 
aial  form  in  gnastioa  ever  survived.  Tet  its 
vs  IB  dry  heat  eonid  rraist  SStT  F.  By  an 
■■gemaat  described  tbe  lecturer  then  made  quite 
tabttat  tbcgvrms  ware  in  tbe  apparatui,  and  by 
«i«i  of  axparimaat'  Grit  at  tbe  boiling  point, 
and  hf  mwtad  paraSa,  and  nrit  by  a  digester, 
"       '  .....  IS  of  this  orgaiii-m  dnve- 

loing  so,  after  heating 
iwisthel'mit.  Tbim 
_     tiig    powiT  in  dry  heat   i- 

it  rtbaalhsl  inahot  fluid  ta  tbe  extant  ofSU^ 
BbfcMsla  Dot  a  aniveraal  difference:  for  tbe 

M  ■wftadlaatly  was  employed  by  Mr.  Dalllnger 


It  will  be  seen  from  an  article  on  one  flrat 
page  that  Mr.  Edison  olaima  the  invention  of 
(be  microphone,  and  in  asserting  his  clum  usee 
langnai^  which  ia  unuauil  amongst  Eogtiah- 
speaking  acientists.  Just  as  we  were  prepaT' 
ing  for  the  press  we  received  the  letter  Uom 
jlr.  Preaoe.  which  appears  on  p.  393. 

It  ia  proposed  to  present  Mr.  Le  Neve  Foater 
with  B  substantial  testimonial  in  money,  ia  Ee> 
i»gnitioa  of  tbe  judgment,  leal,  and  enern 
he  has  devoted  to  the  interests  of  the  SociMj' 
of  Arta  daring  the  quarter  ol  a  century  he  has 
held  the  aecretaryship. 

The  present  year  promisee   to  become  re- 

markaUe  for  extraordinary  falls  of  rain,  whioh, 

i>esides  demonstratiog  the  insnSoienoy  of  tb« 

metropolitan  drainage  system,  ahow  bofr  hope- 

»i    »  >!»    '*'*  '*  ■*  ***  attempt  to  prophesy  the  weather. 

u'o  Qnlf  of     '^^  storm  of   Sunday  lost  waa  exceptionally 

'  c-evere  in  some  parts,  0  lOin.  of  rain  falling  in 

line-half  minute,  or  at  the  rata  of  ISin.  par 

liour.    Binotly  an  inch  fell  in  tbe  ten  minataa 

lietween  I. €7  and  27.  and  the  totals  of  2'41in.  in 

i..uui»K»     '*  minut«,  and  E'84in.  in  half  an  hour,  are  re- 

tho  canal  I  tnarkabte  by  their  rarity.     Those  amounts  wan 

of  the    regiatered  by  Mr.  G.  J-  Symons,  at  Camden- 

-'  "■'  '  fquare.  where  3'8Sin.  of  raia  fell  in  one  hour 

hnd  a  half.     So  ]ocal  was  the  storm,  however, 

that  its  limits  are  almost,  sharply  defined  by 

Iho    raln-gaoges.     At    Hamilton- terrace,    St. 

.Tobn'a-woM,  Uie  amount  registered  was  0  34, 

bt  Hampatoad  (Squire's  Mount)  0  35  ;  at  High- 

^te  Naneriee  0  M,  and  at  tbe  Orphan  Work. 

ittg  School,  Haveratock-htll  0  61! ;  a  line  oon- 

necting  these  places  ahows  tbe  fringe  of  tlta 

storm  (  but  further  south  and  east  its  f oU  fury 

n«tna''bTaBd,  all  loond'fia  wriaL'"'Ile  applicati^    "M  eiperienoed,  as  already  mentioned  not  lew 
of  the  bicarbonaleioimadiataly  relieved  tha  pain,  and    than  SjLn.  being  registered  at  Camden-square, 
if  all  had  gooe  wall  ths  bnm  inKdd  have  been  cared    :md  about  i}in.  at  two  stations  in  the  Camden- 
".S^^-    ^liSf  ^^f*^  T"  J^'^'  E?-^.'"';  '  road.     Camden.aquare,  it  may  be  mentioned,  is 
„itWhi.c^,taUonto»tohandt^  andashort 

Bkin,  and  further  vonble  01  the  aama  sort  waa  csnaed  L  ,rT  ■.    ...  ..■.,...■.,.  a 

by  friotion  on  tha  edge  of  tha  coft.    Tba  teault  was  ]  J»t»nce  to  the  north  of  what  might  be  tanned 
that  while  tha  rest  of  ths  bom  waa  soon  oured,  the  I  the    iron -yard   of    London— the    large    area 
part  Uina  torn  became  a  tronbleaone.  suppnniting    invered  by    the  metals   of  the   Uidland  and 
wouad.    Studying  the  suhi-ot,  Dr.  Walara  thought,  fireat  Northern  goodfl  stations, 
that  possibly  vegetable  albumen  might  anawer  tho  1       .       ,  .  , .,      „        ,  „     . 

aaweparpoBBtbatanimolalbnmeniasnppoaed  to,  in'  At  the  conversaiione  of  tho  R')yal  Society  On 
the  tormatian  of  dermal  sealsa.  He  prooeaded  to  Wedneitday  week,  one  of  the  moet  interesting 
test  this  theory  byremoviiig^the  aeab  from  a  portion    ;ind  moat  popular  exhibits  wai  the  phonograph 


I         itly  IJontenant  Wysa    _ 

.'1  with  the  Colombian  Oovem- 
e  conceaaions  Tequind  for  curyiog  ont 
and  nswa  haa  jast  been  reoaived  that  a 

.a  been  coDclnded  between  the  Oovere. 

mont  mentioned  and  tbs  int 
Among  other  eondilions  It  ia 

will  benentral.  and  be  free  ti    . 

world.  The  company  are  to  noaire  a  grant  of  tbs 
laud  for  WOtt.  en  aaoh  aids  of  the  oana],.and.  beaides. 
a  million  acres  in  any  part  of  the  ooantry  they  dioosa. 
Ever;  facility  will  he  given  to  obtain  the  use  of  the 
nooessary  material,  and  ib«  work  is  to  ba  oomplsted 
before  18M>. 

Hoallng  Baw  Bnrfhoas.— Nearly  a  year  ago  Dr. 
a.  F,  Waters,  of  Bestos,  slated  ibat  bioarbaaate  of 
■oda,  if  ^plied  to  a  bomad  or  scalded  aarfaoa, 
promptly  anbdned  tbs  pala.  Ha  psrtormad  a  soma- 
wbat  impreauva  experiment,  to  prove  his  discovery  ; 


jf  the  .roinTJi^JnythVanSac^wTth  biitting' 
™m^;'ilk:^(ir&yS.'*C^*^^^^  f"'  London  Stereoecopio  Company. 

*paa  of  tha  som  surface  waa  thus  treated,  aaoh  por-  ""«  a  specimen  phonograph  by  Mr.  Shelford 
tion  being  allowed  to  heal  aucceSBively  before  the  I  Bidwell.  Many  of  Onr  resdere  will  bo  plenaed 
n-xl  purt  was  tried.  Aocording  to  tbe  depth  of  tho  I  to  bear  that  in  tbe  opinion  of  many  good  jiidires 
sore,  the  lima  of  healing  Tsned  troin  twenty.four  to  [  the  articulation  WM  better  in  Mr.  Bidwell's 
fo3l"^preWy^^'!  'rba  Zl"7ta°t^"  „S  '  Pho^oS^Ph   tban   in    tbat   exhibited    by   the 

lhi»newdiBCOtar.r,thBttheonlye*eentialpointiato    v..~.~.~•~.^. v,-.  \,.,^  tn.i^  t^ 

dry  the  woundcil  anrfico  gently  and  tboraushly  with 

blot  tine-paper  bePore  applying  the  milkweed  juice,    iigain. 

From  the  flearription  it  ai^pearit  that  s'ler  tb-*  inicc  '       ht-    a   lu   *  d  i  -ii  m   .-v^  xvv-.. 

wi,«  applied,  and  while  the  henliug  wa.  in  prrifffrBJ,.  n  I  .    ^'j  A/hbury.  of  Bl^«^\\«».^V,■%-.x. 

pioee  of  blotting.paper  waa  also  used  to  eover  the  1  «  ™trtA-icia,t  ^om\»B^«VaJ«.^*^'^  ■  ,.^,y_. 
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Baker'i  rotaij  blower,   ku    metaU.    He  baa  eonatracted  n  couple,  Uie  two.  returned,  bringinf;  with  them  a  whole  umjol 


Munition  with  a 
bean  fitted  to   i 
L.  and  S.  W.  R.,  Niii 
eipcritnentallj  tested. 

in  conducting  the  blaat  throQgb  a  vessel  m  i 
which  oxjg^n  ia  rapidly  and  ateadily  Kenerated, ' 
nndthe  results  are  said  to  be  not  only  economy  I 
from  the  greater  heat,  bat  facility  in  working 
iron  by  the  purity  of  fie  surfaces  produced  in 
the  forge.  A  Bimilar  remark  applies  to  the 
melting  of  iron  in  the  cnpolR.,  and  for  the  re- 
duction of  ores  in  tho  blast  fumaco. 

"The  Major"  hosbeenaakinz  tho  President  of 
the  Board  of  Trade  whether  be  could  exercise 
aayautbority  to  compel  the  Oreat  Western  Bail- 
way  Compan;  to  refrain  from  putting  into 
"second  motion"  trains,  which,  having  arrived 
at  their  destination,  are  supposed  by  unwary 

gieaeagers  to  have  cometoreat.  Of  course  the 
oardofTcadecannotinterfere,  but  the  "second 
motion "  is  nevertheless  a  foj^t,  and  often 
causes  travellers  to  fall,  when  they  are  imme- 
diately pounoed  upon  by  the  of&ciala  for  getting 
out  of  a  train  whilst  it  ia  in  motion,  and  ao 
frightened  oat  of  bringing  an  action  for 
damages.  Tba  chain  brake  appears  to  be  the 
worst  of  all,  as  might,  however,  be  expected 
from  ita  nature. 


«t  biological,    anatomic 
terms,  which  will  fumiab  the 
derivation,  and  definition  of  all  those   termE 
employed  in  that  branch  of  science  which  trentH 
of  animal  life.    It  will  bo  a  useful  work,  but 
what  is  wanted  is  a  "glossary"  of  scientific 
terms,  especially  now  that  popular  acien 
feature  in  all  kinds  o(  aerial  Lteratnre. 


Frofa.  E.  J.  Houston  and  Elihu  Thomaon, 
wbose  reaction  telephone  we  illustrated  and 
described  laat  week,  have  applied  the  micro- ! 
phone  as  a  telephone  relay  or  repeater,  by 
attaching  it  directly  to  the  diaphragm  of  tbi? 
receiving  telephone.  The  microphone,  in  thie 
case,  is  a  miniature  consisting  of  three  pieces 
of  carbon  arranged  aa  deecribed  by  Prof. 
Hughes,  the  blocks  holding  the  pencil  in 
cavities  being  cemented  Erectly  to  the  dia. 
phragm.  The  microphone  produces  aucb 
variationa  in  the  electrical  current  aa  to  cause 
the  originBt  message  to  be  repeated  to  any  in- 
atnunenta  io  circuit. 

Hr.  EdiaoD  luv,  it  ia  said,  perfected  the  "  re- 
ceiver "  of  the  telephone,  so  that  words  spofeea 
at  a  distance  of  100ft.  from  the  instrument 
have  been  distinctly  heard  many  rods  away.  A 
difficulty  waa  found  in  tiie  fact  that  the  other 
sounds  made  in  the  laboratory  were  also  heanl. 
buttheydidnot  destroy  the  voiceol  Hr.  Ediaon. 
By  "  receiver"  nf  tho  telephone  it  ia  meant 
that  Mr.  Edison  has  improved  tba  transmitter 
•o  tnnch  that  it  is  sensitive  to  aounds  madi> 
some  distance  off. 

Proaecuting  their  researches  on  colour-blind- 
ness. Profs.  Cohn  and  Magnus,  of  Brealati, 
have  reeently  examined  more  than  G,000  chi). 
dren.  Of  2,7Cl  boys  there  were  76  who 
suffered  from  this  blindness,  or  2'7  percent. 
Of  2,318  young  girls,  there  was  only  one 
incapable  of  distinguishing  colours.  Further, 
a  curious  fact  was  establiahed.  Among  1,047 
Christian  boja,  42  were  unable  to  make  this 
distinction,  or  2'I  per  cent.;  among  814  Jewisli 
boys  34,or41per  cent.  J  and  among  836  Jewiaii 
girls,  not  one.  These  results  seem  to  provi 
that  in  the  case  of  girls  colonr- blindness  hardly 
exists  at  all ;  and  that  among  Jewish  boys  it  i^» 
about  twice  as  common  as  among  Christian 
boys  (though  local  influences  might  possibly 
affect  the  leeulta).  In  this  connection  we  note 
that  M.  Faire  has  lately  been  studying 
Daltonism  in  France ;  and  be  finds  there  art: 
in  that  country  tnote  than  3,000,000  person!^ 
.  nffccted.    The  nnmber  of  females  alTecte-l 


at  the  works  of  the  metallic  elements  of  which  are  solid  and  liquid 
where  it  is  to  be  gallium,  connected  by  means  of  a  layers  of 
invention  consists  '  neutral  sulphate  of  gallium  dissolved  in  water, 
notwithstanding  the  minute  aize  of  this  bydro- 
■leotric  couple  (about  4  square  mm.),  it  pro- 
luced  a  constant  defiection  of  more  than  40°  in 
I  fine  wire  sslvanometer,  the  direction  indica- 
ing  that  Uie  liquid  metal  was  in  a  state  of 
icgative  tension,  and  the  solid  plate  in  one  of 
lositive;  the  former,  tberetorei  acting  like 
.'.inc.  and  the  other  like  oopper,  platinum, 
latbon,  Ik;  in  ordinary  voltaic  couples.  This 
experiment  manitcsts,  in  a  very  simple  cose, 
the  influence  exercised  by  the  heat  of  constitu- 
tion of  a  simple  metallic  body  on  the  energy  of 
its  chemical  properties. 

The  discoverer  of  gallium,  )I.  Lecocq  d< 
Boisbaudran,  was  recently  elected  by  thi? 
French  Academy  correspond pnt  in  the  section 
<.if  chemistry,  in  room  of  the  late  ilL,  Malagnti. 
Apropos  of  a  good  desl  that  bos  been  written 
lately  about  the  poisonous  or  Don-poisonout 
[iroperties  of  salts  of  copper,  an  obeerration 
recently  made  by  M.  Holland  on  copper  in 
iiysters,  is  interesting.  A  number  of  so-called 
Portugal  oysters,  sent  from  Oran  te  Orleans  in 
Jlarch,  showedaremarkable green  colouration. 
On  being  pressed  against  the  palate  they  left 
X  sensation  of  bitt«rnesa  or  tartness,  and  whett 
placed  in  contact  for  some  time  with  a  well- 
cleaned  plate  of  iron  they  deposited  a  thin  red 
layer  of  metallic  copper.  M.  Bslland  sought 
to  determine  the  amount  of  copper  by  pcecipi- 
'ation  with  an  electric  current ;  two  oysters 
(without  their  shells)  having  been  triturated 
lud  placed  in  a  sulphuric  acid  solution,  in  II; 
lours  6  milligrammes  of  copper  were  deposited, 
uid  several  other  experiments  gave  this  amount 
if  about  8  mgr.  for  each  oyster.  Of  the  per- 
lons  to  whom  theao  oysters  were  aent  somo 
ejected  them  on  account  of  their  colour,  othODs 
took  them,  and  without  any  injurious  conse- 
quences. 

According  to. a  recent  Qerman  patent,  M. 
Ewald,  of  Zittau,  produces  from  jute,  hemp. 
Box,  nettle  fibres,  and  tow  of  these  materials, 
yams  and  tissues  which,  in  their  appearanco 
and  technical  properties,  are  like  those  madi' 
from  wool,  cotten,  linen,  and  silk,  but  whicli 
ore  considerably  cheaper.  The  treatment  of 
the  raw  material  involves  two  principal  opera- 
first  being  decomposition  of  the 
fibrous  bundle  inte  elementary  fibres  i  and  thu 
second  a  bleaching  process,  which  ia  differenl 
different  kindu  of  fibre.  (Further  parti- 
culars will  be  found  in  Dcvtidu  Indu>(ri< 
ZeidHij,  No.  23.) 

It  is  a  remarkable  and  unexpected  fact  that 
the  Chinese  are  beginning  to  work  their  own 
coal.  The  superstitions  which  have  been  an 
invincible  obatacle  te  exploration  of  one  of  thf 
great  coal  basins  of  the  world,  eeem  to  be  di^- 
.._-__     ^  mandarin  baa  obtained  permis- 


.  heir  companions,  who  immediately  m 
nnd  procuring  mud,  plastered  up  the  entnuuc 
to  the  box.  They  then  all  flew  away.  Ia  i 
few  days  the  box  was  examined,  and  the  nl 
«as  found  dead. 

Some  expcrimente  lately  made  by  U.  Sclmli. 
laeister  on  the  heat  conductivity  of  cottn, 
iTool,  and  silk,  by  a  method  similar  to  that  n. 
[iloyed  by  Stefan  for  determining  the  oondntt- 
ing  power  of  gases,  have  led  to  the  foUoviDg 
results: — The  heat  conduction  of  air  beioj; 
ijonsidered  ^  1,  that  of  cotton  ia  (onanavtnft) 
^  37,  sheep's  wool  "  12,  and  silk  -  11.  Both 
the  cotton  and  the  wool  were  unwroaght.  The 
Utter  was  waahed  merino  wool  i  thesQknt 
in  the  state  of  cocoon  fibres. 

A  target  which  indicates  instantaDMQilj  to 
the  markdman  himself  the  exact  reanttof  Ui 
ihot.  has  been  invented  by  M.  Uantel-Bietei, 
iif  Winterthur.  He  iscantentatpreMnt  tons 
numbered  circles,  but  the  system  can  be  esnlj 
iid^pted  te  any  division  of  the  target.  The 
mechanism  (which  is  still  kept  secret)  isplucd 
behind  an  ordinary  target;  the  shock  ol  llw 
l)all  prodaces  a  mechanical  contact,  and  ctoMi 
t-a  electric  circuit,  so  that  an  index  at  cm 
rises  from  a  table  at  the  side  of  the  markimas. 
This  table  is  divid'>d.  like  the  target,  into 
numbered  concentric  circlea.  Four  holes  u* 
pierced  in  each  of  the  zones,  in  the  direction  ol 
:wo  diameters  at  right  angles,  inclined  4S°  ta 
the  horizon ;  the  small  circle  in  the  centMbi* 
only  one  hole.  When  a  ball  strikes  the  Urpt 
I,  number  ia  presented  automatically  OB  tht 
table,  in  the  hole  corresponding  to  the  qmittr 
at  the  Eone  touched.  At  the  same  time  Una 
rises  on  tbe  right  side  ol  the  table  a  small 
card,  bearing  tho  aame  number,  which  miy  it 
delivered  to  the  marksman.  By  a  Eimpk 
mechanism  the  numbers  are  pushed  in  igiiii 
and  the  target  is  ready  to  indicate  a  fresh  shoL 
The  inventor  is  constrncting  a  second  sppa. 
ratua,  in  which  tbe  table  will  indicate  not  oolj 
the  numbered  iumes,  but  will  i^ve  a  compMs 
image  of  the  target,  so  that  the  marksman nsf 
judge  more  certainly  as  to  the  point  he  liM 
struck.  All  the  balls  which  readi  the  laigit 
are  retained  in  it. 

A  new  riSe,  devised  by  UK.  Knit  sil 
Petterssor,  has  (we  learn  from  Hjbik  Moritiw 
it  Coloniale)  been  adopted  in  the  Norwefriu 
navy.  It  is  of  the  repetition  type,  butdiSn 
from  most  repetition  rifles  in  that  the  iatn- 
duction  of  the  cartridge  does  not  take  plw* 
automatically,  but  requires  a  particular  moi^ 
ment  to  be  made.  The  magazine  may  cont^ia 
nine  cartridges,  so  that,  with  the  cartridge  ii 
the  chamber,  ten  shote  con  be  fired  wilhoot 
reloading. 

Tbe  use  of  the  compass  on  board  ships  msii 
of  iron,  or  charged  with  magnetic  matter.  ■ 
known  to  be  attended  with  considerable  diS- 
culty.  Up  to  a  certain  point  the  indications!' 
the  instrument  may  be  corrected  by  additiM 
of  magnets  in  certain  poaitiona  determined  I7 
experience,  or  ascertAtDing.  by  calculation,  Om 
distnrbing  action  of  the  ship.  But  these  etf- 
rectiona,  good  in  one  locality,  are  influenced  lif 
the  magnetic  climate,  and  ao  vary  in  tbe  com* 
of  a  voyage.  Besides,  a  slisht  displacemtDtrf 
iBgnetic   masses  on  boara  will  change  alii 


It  to  that  of  I 


ilea  a 


1  :10. 


appearmg.  A  mandann  has  obtained  permis- 
sion to  &rm  a  company  for  extraction  of  coe.1 
at  a  place  about  180  kilometres  from  Chefoo. 
to  employ  the  best  approved  machinery,  &e., 
and  even  to  connect  the  mine  with  the  sea  by 
meana  of  a  railway. 

Under  tbe  agia  of  a  large  nnmber  of  engi- 
neers, arohite^,  and  bankers,  a  permanent ^ ^_ 

exhibition  for  building  and  indnatry  has  been  ',  thiu,,  in  some  steamers  with  telescopic  funatli, 

opened  in  Frank  fort- on-the- Maine.     Besides  ,1  it  is  found  that  the  compoks  givea  diflcrast 

collection  of  all  the   objects  connected  witli  indications,  according  as  the  fimnel  is  dcsri 

building  (stone,  iron,  bronze,  and  zinc  wares,  in  or  out.    In  view  of  auiJi  facta,  M,  Fajshv 

machines,  models,  house  telegraphs,  Ac),  th<'  lately  suggested  a  new  mode  of  determiniig* 

exhibition  includes  a  depdt  specially  Americas,  ship's  route  at  sen — via.,  by  means  of  the  kfr 

a  collection  of  newly  patented  objects  reneweii  With  the  sextant  the  angle  ia  taken  which  tkt 

quarterly,  the  model  kitchen  of  tbe  Frankfort  cord  of  the  log  inakea  with  tbe  direction  of  ti* 

Cookery  Exhibition,  and  a  periodically  renewed  sun  or  a  star,  and  thus  the  ahip'a  directioB  is 

collection  of  paintings.  determined.    The  method  seems  to  d«a«w 

large  farm   not   far  from  experimental  trial. 


nine  cases  of  Daltonism  out  of  ten  may 
easily  cured  in  young  subjects;  the  best  mod.. 
of  treatment  being  methodical  exercise  upon 
coloured  -objecte-  ilothors  should  be  careful 
to  develop  the  chromatic  sense  in  their  children . 
Examinations  and  exercises  in  colours  ahonlil 
be  conducted  in  all  schools.  &c. 

The  singularly  low  temperature  of  fusion  ci 
the  ncfc  metal  gallium,  and  the  wide  limits 
within  which  it  remains  in  the  state  of  snr- 
fusion,  have  afforded  M.  Begnaald  an  oppor- 
tiwilj  which  he  had  sought  in  VAin  with  othtr 


He  says  that    Lancaster   (Pa.)   had    lately    an    opportunity 


The  Hiorophone.— Mr.  Th.  WieseodMrf^ 

improved  the  microphoDO  we  dasoribed  on  p.  Ml,<Br* 

,  I  direction  indicated  by  the  remark  that  a  ewf  ■>'! 

!  answered  of  wnll  as  the  carbon  rod.    A  MBsflaat; 

)■  with  a  sliding  waisbt  rmdara  tbe  niuNM*! 

ioonds,  ™l*' 


-ding  to  the  L,  Examiner)   of  n 
how  an  interloper  is  punished  by  the  marten  . ' 
species  of  birds.     A  pair  of  martens  had  takei^  ' ' 
possession  of  a  small  box,  and  were  buildini.- 
thcir  nest.    One  day,  while  they  were  absent.  '  lajaet 

a  screech  owl  took  possession  of  tbe  box,  an  nl  j»till    ■. ._ 

when  the  martens  came  home  at  night  would    "sound"  made  br  tba  fall  of  a  anall  plsw  of  !■£ 
not  allow  them  to  enter.    The  amaller  birds  l°.°  tj'e.P'^*l".'n'>'.t>s  mierophiMa  it  fc—rtMa^ 

were  nonplu«K<d  for  a  while,  and  in  a  shoM  I  J'"' ^P  '"  JS.'Jt^'^tlJ'iS^^l^^'iSraLrffiSS 
. .        m'^  .1       ,-  Ai-0i-.^a  tbe  homsa.  stem  m  the  room-  aM  evaa  wai^*n 

time  fiew  away,  seemingly  giving  np  the  fight.  »T<roeord*i  br  the  micnphone  wfaiehla  tUtcaf 
Butiftheowl  was  of  thia  opinion  ha  WM  sadly  ,u  e^iafala  of  baiog  graduated  (•  tha  mmwIs  tl  ■ 
ia  a  alioct  tino  the  little  ones  '  desired  to  bear. 

( 


Jc»B  2^,  1878. 


ENGLISH  MBOHANTO  AND  WORLD  OF  SOIBNCB:  No.  fift2 


3ii3 
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Oamal  ynrfai 

•4  mail  Pajiait   It 

'a*  In  arjir  fa) /nctlUal*  n^frMM.  Oorriqiimiiitili,  itImi 
firtHf  9/  «v  £<*((r  pm4«i>l)i  JurTf<d.  tiiU  olligi  bi 
■■tiniliif  (W  HiHottr  gf  (JW  i^Mw,  u  <hII  HI  tb  pi(«f  » 

■t«oaUhan«nr7DM»iiMirlBt  hi  kwm,  a^  4. 
■lA  M  ha  kaoin,  bnt  bd  morti  tod  thM  not  la  thK 
iM),  bat  Is  an  otMr  mbfaotai  For  Huh  a panoa  nuii 
kin  Koa  paitioolar  knowladn  ud  aipeHnm  of  tb' 
Mtir*  al  nnh  a  panoa  er  ncli  a  foBotalB.  that  a>  b 

"■"'" —  '~' "  IB  what  ••wjbodr  dow 

*-  UttU  ^ttaim  of  hk 
1j  al  phjiichii  arifr 
eriTa  UmIt  oiii^iwl.' 


WHO  UrVDNTSD  THW  HICBOFHOnS  : 
[14503  ^Ab    joa    m»j  probslilr     n    jonr    bptI 

mtit  in  the  American  pmi  r«apeetJnff  me  po  bap 
isa  wiU  kLsdlT  pafaiufa  the  followng  tefrgram 
thub  hkTa  btsD  aeut  to  Haw  York  :— 

"  To  Ncrwin  Grorn,  NfW  Tart 
"Tnj  gin  tbe  moit  almolutn  and  nDqualGcl 
Md  to  the  itat^menta  made  bj  KiIUoQ  mprct  f 
M.  Ha^bai  baa  not  broapkt  out  an;  tkprmop  \p 
JBt  miatopham  ia  quite  a  diBenmt  nutniiiieiit  tc 
Efiian'i  tolcpfaonr.  It  wia  workeil  ont  w  thou 
i^  commuDieatioB  irith  mr,  or  information  m 
Ifted  bj  ma,  in  mj  way  whateTsr  I  knsK 
Mtbiur  «f  it  until  it  «a<  abairn  to  ma  toRnthir 
witb  ProfMior  Hmlcy  and  Mr.  Korman  Lockjer 
I  aai  in  DO  waj  wbatarac  a  ajaHju'ar  oT  H  ghrt. 
•■  W.  H  Pkke  t 


Jaw  25, 1878.  W.  H    Preece 

ADJnBTABZ.B  HIOBOPHONE 

[11S04.J— I  F'j&WAiu)  [or  our  readrn  dMaription 
it  t.  haitdj  form  of  a^juiUblc  micropbooe  that  I 
kTaaiada,  and  find  auper  or  in  ianvy  waja  lo  anj  1 
tlM  coma  aoroB*  jat.  Ol  oour.a  I  gWe  tuli  credit 
Id  Ur.  I^iuaiter'i  neat  and  hand;  micrjiihoiic  and 
battaiy  oombiBed.  I  hiTe  made  one,  and  it  then 
m  good  TOinltJ,  but  many  eipi-riineDtni  wonld 
MtT  to  h«*s  the  batMry  f  civrjitc,  and  oth»n  lik- 
iatojIBliaaaformior  tbe  imCrument,  ao  kt  ia  to 
Ash  tbat  I  addnai  mjaall. 


which  if  Fcrrwrd  tbnintth  D  till  Ihi  t«o  earVin  anr. 
fami  tiuiih.  If  amall  aonndi  are  ictffDdrd  to  b« 
tightened.    It  maj,  of  eonrae, 


be  naed  witb  a  aonndboard  tf  deaired. 


SIMPIiE  FORM  OV  MtCBOFHOVB. 
[UbK  l-TUTNEiNO  aome  o'  the  readen  of  fhr 
ICmourb  MlrHAMr-  wonld  lika  partienlaiH  of 
-iinpU  microphone  capabli  of  makinu  tbi  " 
or  a  a,,  &:,  Budi>.le,  I  ineloa'  a  •ketch  of  oae  1  nafP 
mn'e  which  it  eitremelT  a^mitiTf.     All  tbe  battery 
itreiTiiiri  ia  a  piece  of  carbon  and  ilnc  or  copper 
and  7,'n.',  about  ^in.  i qnare.  witb  a  pieoe  of  blottioK 
papc^  between,  darnpfil  with  rincKar.     !>;  anhworv 
equally  aa  well  aa  an  eipenrire  bitter;.     F,  Fig.  1, 


hut.  In  a  ndnced  cop;  of  tbia  quadrant  (ISin.  la 
th«  moon'a  diameter)  frooi  B.  and  U.'a  map,  which 
I  examined  a  abort  time  ago,  the  region  wa*  repra- 
lanted  TSr;  iuperftotl;.  In  "  Celaatial  Objeeti," 
Mr.  Webb  ocl;  menUom  Vitallo,  which  be  aa;a  "  ie 
nnparalleled  for  baTing,  within  a,  a^cand  concontria 
rampart,  a  cenlcalpi-aiioTerlooking  tbe  whole  ring," 
In  the  index  mnp  he  drpioti  the  form  at  the  rHion 
_.  _  Lee  »  a  ridge,  but  ihova  in  f  ome  degree  the  form 
ipinit  of  tho  more  nnR-aliaped  portion.  A,  ia  the  lubjoinsd 
' a,  though  it  ia  raprcented  too  large  i  tbe  riig 

appBlma;rr,  too,  is  ahown  Mmplete,  which  it  U 

.t  present. 

bella  ii  a  ring  of  no  ver;  great  eleration.  hnt 

T  than  is  rcpmcnted,  proportionatelj,  in  the 


kind!;   far 


estml  n 


I.   2901. 


rounded.  ( 

tho  sketch  oF  Mr.  Mawe-Smith.  Upoo  ita  K.E. 
waII,  npoi  the  laal  occaaiin,  I  saw  what  I  take  to 
be  a  hill,  or  towpr.  u.  Vitello  ia  not  oircniar,  bnt 
ailt^nedonW.N.W,  aide. 

Lee  ia  actunll;  oompOTed  of  portioni  oF  tbe  walla 
of  twii  large  nn^,  A,  about  tbesimo  fiiiaa  Vit^llo, 
iind  ii,  W.  of  A,  ncarl;  aa  large  as  Dippolnianr. 
A  >eeni>  to  be  of  more  reoanc  formation  (ban  B, 
Ihmnjh  whole  eaatem  wall  it  hai  brok'n.  I  did 
n-'t  Btw.  on  eitbpr  oceaiion,  anj  trace  ol  the  throe 
object'  dipii-ted  upon  tbe  waitera  wall  of  B  bj  Mr. 
Mawe-Sniib.     The  aurraciw  of  A  and  B  both  aram 

farring  to  ia  whit  I  noted  upon  Jane  II),  and  that 
more  depreiaed  than  the  aarfaca  ol  tbe  Mare 
Humonim  eloae  bordering  upon  iti  the  cdgo  beiog 
bordered  bj  t,  which  doea  not  appear  to  riw  as  a 
hank  from  tbe  Mare,  onlj  from  t^e  floora  ol  A  and 
B.  I  ia  a  ahort  ridge  eonneoting  Lag  with  the  for- 
mation BopptlRia;er,  which  I  will  deacribe  pre- 
rentlf .  Upon  March  1 J  I  engpected  two  ohjeeta  at 
tbo  ptnote  marked  b;  tbe  Hebrew  Aleph  and 
Beth,  npon  the  floor  of  B.  The  elention  of  A  ia, 
allhoogb  Dot  tery  great,  much  higher  than  thAt 
ofB. 

Doppelmajer  ia  a  partiall;  deitra;ed  rin^,  little 
more  than  hall  of  which  la  eow  in  cxiatence,  baring, 

Sparaatlr,  like  the  ringa  of  Lee,  Fracaitorina.  Le 
mnicr,  &i.,  anffered  from  an  inTuion  of  the 
nvari'a,  the  iharp  edgee  of  tbe  deatr.ijed  patti  being 
rounded  off,  worn,  aa  it  were,  b;  the  aca.     Tbe  re- 


n  bni    ti     mmater  al    an;     In      |  are.     Orer  tbr 

top  it  atrelchcd    a  p    co  of  Tcgetuhlo  parchnifnt 

AA  pi  c  a  of  cirbon  fi  ed  to  a  kn  fe-edh'u  at  t^p  ia 

lupport  amall  atick  of  carbon,  B  ;  C,  piece  of  wood 

glued  to  AA  and  t)  pBrehmant  tip ;  DD.  wirea  con-     """"Dg  portion  ia  ol  aomewb 

Mvot.oB   AA    witb   binding   ecrewa,    EE.     An   old    *»"■     Tfia  western  boundarj 

sowing  machine  needle  m&a  a  good  drill  for  drill-     ''7  ""  ~P"-  =•  "'  .''"'  ^°"' 

ing  the  holea  into  whioh  the  wire*.  D,  are  wedged  !  ""?  '>?'',^''^'  ™....-l..-b1.  «, 

tight  with  tbe  point  ol  a  pin  Fig.  1  ia  another  form 
I  loareel;  to  aeoiitire  aa  Fig.  S,  but  lena  liable  1 
I  accident  from  fliea  walking  orer  it.     AA  are  tH 

pieeee  of  earboD  about  lin.  aq'inre,  fastened  togetbi. 

n;  being  slued  to  a  thin  piece  of  card  which  reachea 
'  about  balf-wa;  np.     Tbe  top  of  tbo  carbon,  in  thi 

cvntre,  ia  cupped  ao  aa  to  bold  a  amall  pellet  of  rar 

boo,  ranging  in  aiae  from   a  muatard    eeed   to  i 

pea.  BB,  wirea  to  binding  acrewa.  When  all  tbt 
.  i-inneetioat  are  made,  place  a  watch  on  the  bottom 

III  the  box  atG,  and  gentl;  pn-h  the  carbon  piece, 

!!.  tilt  it  it  almoRt  falling  over-     A  litUe  practj 


laiderable  e 
LTked,  a 


>  left  nnn 
ele>al«d  n 


rill    I 


anj    I 


1   get 


)C 


»Er 


U 


!■  tbe  first  place  1  gel  apiece  of  Jin.  deal,  aNint 
il.  by  Sn.,  polish  it  op  and  ebo-  i-e  it  (recipe*  for 
■baabuig  wfU  be  found  in  Vol.  XXV.,  p.  (ill  and 
Its)  tTndcneath  fnnr  ooraer  piccca,  two  ol  which 
mibowii  ata  H,  Fig.  1.  We  ncit  want  to  Sx 
iw  of  the  carbon  piece?i  on  tho  baard.  In  one 
vrncrof  tbe  board  cut  o  aqoire  hole  thro'jgh,  aa 
4  A,  then  get  ;oiir  carbon  block  and  bore  a.  hole 
lalf-wa;  throngh  it,  making  the  hole  wi  ler  iii'ide 
E,  Fig.  1).  The  carbon  block  idunkelighth  into 
he  bole  al  A,  a  pieee  of  eopp-r  wire  in'reUd,  and 
•'4ed  ImdpuDreci  into  the  hole,  binding  th>  cer'ion 
lack  Oo  asd  making  a  good  oonnection  between  il 
Bi  Ik*  win,  which  isjhenj:aanectid  underneath 


IS  of  melted  lead.     The  end,  C,  ia 
^w  and  wa-her :  the 

A,small  spiral  li  made  with  No. 
'  ~  is  put  03  a  taper  wo^  screw. 


__.    batanco  tbe    better    __. 

reautt.  When  tbo  ticking  of  tbo  watch  can 
be  heard  dletinctly  take  it  oat  and  place  it  on 
the  top  of  boT,  mlingthe  ring  on  the  piece  of  wood, 
~  With  a  moderatal;  good  telephone  tbe  ticking 
■111  be  enfficientlj  loud  to  be  heard  icroia  a  good. 
■iE.'d  room.  For  flies,  eoTor  Ihc  top  with  a  bell 
gtaaa,  or  put  them  in  the  boi  and  cloae  up  the  op' 
ng.  When  n<ing  a  oommon  pin  instead  of  ii, 
bare  bearJ  Siea  ruoning  about  almoat  a>  diatinctl; 
la  with  the  carbo-i.  A  human  hair  drawn  acrsan 
Lh)  parchment  is  heard  al  a  mstling  sound  in  tb( 
leleption^i.     1  need   scarcely  aa;  that  tbe  eip.'ri 


c  cond acted  ii 
aation 


s  qniat  room,  a 


remcnt  alfeota  the 
nicnipbone  and  prodncea  a  jarring  noise  in  the  tele- 
phone.  T.  Cuttrlaa. 

NOTSa  ON  OUS  aATBLLITB. 

[11506  ]-VlTKVV[f9,  L<E,  AKU  DOFPILMATSB 

Appended  it  a  diagram  of  these  objects,  the  reen'l'< 
>l  ohserrationa  on  18T8,  March  15d.  lib.  to 
llh.  50m.,  and  1878,  June  lid.  lib.  On  the  former 
Dccaeion  the  termioator  la;  along  the  W.  wall  of 
Sehichaid.  whil-t  the  aammit  of  Reiner's  weatem 
vail  waa  illuminated  just  bc^ood  the  tarminator,  the 
lefinition  being  good  O^  the  latter  the  terminator 
^waed  through  Arittarebos,  and  along  the  W.  wall 
it  Mnrseniu'.  llie  deGnitioi  waa  good,  bat  wind 
father  troublesome.  Tho  2  25in  acbr.  waa  nsed  on 
twlh  oecmsioni,  witb  powera  ol  132  (on  March  IS), 
ind  lis  (on  June  11). 

Tbs«e  three  objecta  are  ahnwo  in  the  little  chart 
(from  Majer),  in  Ki-ith'a  "  Ujo  oltbe  Globes,"  as  a 
ling  with  a  central  mountain,  in  tbe  place  of 
Vitallo,  haTing  an  oral  dark  ba;  ol  about  the  aame 
tiie  close  E.  of  it,  which  is,  of  eourj*,  the  ba;  en- 
closed b;  the  formation  Lee. 

Doppetmajcr  it  shoirn  ae  a  smaller,  aomewhat 
ic  mi.  circular  (bnt  rather  angular],  baj  N  Bat  Vhe 


..     The 
-able  central  hill,  x,  which  ia 

lideb;  a  semi- circular  ridge, 

I,  the  remainder  apparent];  of  u  ring  partialis 
dettT);ed  by  tbe  same  infiii  which  demoUshed  tb* 
boandar;  of  the  larger  ring 


8  ia  H  ridge  leaTing  the  Dortheru  wall  of  Titello 
in  a  northeastern  direction,  which,  after  an  almoat 
ttraight  ron,  abootenual  to  tbe  diameter  of  Titello, 
bends  anddenl;  towarda  the  N  N  W.,  a  line  .  (kappa) 
attending  from  the  anjrle  lo  the  border  of  Doppet- 
majer,  marking  the  northern  bonndar;  of  tha 
ilightlj  more  elotaled  (aboTe  the  general  floor  of  tbo 
Hare  Humarom)  ground  ■.  i  is  a  abort  ridge  leaa 
Diernted  Ihaa  the  continnation  >  of  the  ridge  *.  All 
bbadeUile  r.  ',  >.  ».  an-J  :  w>Te  Gnt  seen  on  Juno 
II.  Hare  aketchei  of  this  diatrict  would  be  rer; 
ico'pUbte. 

In  letter  1439^  thero  are  one  or  two  error*  :— L=ne 
).  abora  the  diairrini,l  •hould  be  prialed  B.  Id 
the  diagraip  ^  '*  pi'iited  X. 

Frank  O.  Dennett. 

10,Tcrminns-lerraoe,  Sjntbampton,  June  IS. 


THB  D0II'a  SIBTAROE  ' 

[11507.]— Yet  another  ebange  bss  been  nadi  in 

le  detarminaiioi  of  tha  ino  i«  diataooa  from  tba 

leasnres    made  b;  the  Britisb  oharrring  jwrHaa. 

The  first  ntfowta  of  abmb  9%!n^!»ft  ^a».  •«». 


•  -tV«U,l«B 
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rued  to  kbout  t)-J,8iH).( 
Bproiob  tocardu  the  rsla 


10   mil« — k  islistkctorr 
(BboDt  92  1  3rl  mUlioni] 


tap 

wbieb   othi 

Vpnudmatolj  oontct.     We  lenra  from  tbe  Qrean- 

vich  report   tbat  the  pment    estimate    from  tho 

Biitiih  obiemtioni  ij  about  92,600 ,000  milei.    Thid 

Mtult,  nnlike  tba  rcdiilt  fiiat  publishad,  ta  a  uUs- 

heiarjoat. 

Ttae  photegrmpbia  work  earled  in  fulare,  tbe  dii- 
tftQcet  d-diiced  trani  Ibo  beat  mBuureinvTits  beine 
not  far  from  lUO.OOO.OOO  miles—*  rsintt  hopelMil/ 
iuoorrccl. 

I  would  commend  to  tha  ipecikl  kttentloii  of 
itndeiitg  ol  Batronomj  Profeteor  Newsomh't  disous- 
■ion  oF  the  in'ii''Ct  in  bii  reeenti j- pnblithed  "  Fopa- 
Imr  Ailtoaomf ,"  a  work  in  that  reipsot  and  ather- 
wiie  of  {rraat  raloe.  Albeit  I  must  warn  joar 
Teaderv  airainit  ihn  certain  ebtflmsnin  m&da  by  the 
crilics  reappoting  this  work. 

Deipite  Profeseor  Neweomb'e  aoknowledgeil  ikill 
ma  a  matbematiouia,  tbe  book  it  not,  ai  Ibey  avaort, 
»b»olutelj  free  from  miitakea.  Strangely  enough, 
Bnob  §peeially  raatheoiaticat  eubjeata  ae  tbe  tides 
and  tbe  preceeiion  of  tbs  equinoips,  are  among  tboii' 
whicli  bare  been  quite  Ineormctlr  dealt  witb.  If 
ihii  ii  not  noted  wo  iball  baxe  atltbe  emaller  popu- 
g  tbeis  imperfect  oipUna- 


il'S^ 


then.    I  Bnppoae  it  wa«  alionl  B  p.m.  when  I 
looked  at  (he  moon,  with  tbe  telnope  joit  • 

left  it.     The  "domm"  bad  nniahed,  the 

nare  eraten,  and  tha  moon  wai  again  tha  aane 
•onsibla  luminal?  abe  bad  up  to  that  ulerzioon,  and 
has  alwajB  einee,  appeared  to  me.  t  aend  thia 
limplj  aa  a  earioelt;,  and  will  not  venture  on  ei- 
planationi  of  tka  phenomeDon,  wbiobi  lotTe  other 
Dora  competent  oorrpsi^ondnnta  to  inquire  into, 
Lbonldthe;  think  it  worth  while.  It  10 happened  that 
jbprd  wan  ao  proper  pen-on  arulabla  at  the  time 
who  mivht  hare  examined  into  the  appesraaoe  inde- 
pendantlf.  I  am  not  aware  of  any  ditFereoee  of 
condition  in  mj  ownejesat  tbe  times  of  obifrratiaii. 
-   -    ,  that  there  ie  a  certain  engraring  of,  I 

think,  a  portion  of  the  crater  full  surfaes  near 
Tjoho  in  whieh  my  brothpr  aiaorsa  mo  ha  n-galarly 
~  id  altrayi  ee>i  tbe  craters  a«  conreiitiea  or 
'   '      ijsett    can   mak^  them   Rppar 


I,  tbeei 


which  ai 


tbongh  raaUj  f  oBdaauanta 


Bichard  A.  Frootor. 


SUNSPOTB. 

f14S0B.]-ON  Mar.  21d.  Sb.  30 

•tDkll  maonla  apot  on  tbe  diae,  tl 

I  wu  nting  a 


eipeeially 
eep  bln'iah 


I  deep 


mand  tba  apot. 
tinted  acreira. 

Hay  S6d.  7h.,  two  3  maoula  apnta 
round  the  E.  limb,  with  a  good  deal  of  faoula 
mottling  between  them.  Beth  ipoli  follawed  a  rule 
whieh  I  baTa  often  nolieed  witb  aun>pata~to  hare 
bj  far  tha  greatest  extent  of  pennmbra  S.  of  tbe 
min'<n :  two  or  three  bridgrs  of  light  were  thrown 
anvaa  tha  pennmbra  of  tha  mora  eaatem  larger 
apot.  May  31d.  5h,  15m.,  when  the  ipota  h*d 
puaed  the  aolar  meridian,  I  found  the  largei 
eooaiat  of  a  maaa  of  no  lesa  than  11  nmbtn  ...  ._. 
TOT  faint  pennmbra.  Eight  of  the  smaller  umbne 
ware  litnalod  N.  of  the  largnt  one,  which  was  appa 
fentlf  diTided  into  three  parts  by  bridgee-  Conii 
dirably  W.  of  tbe  large  group  were  two  amalla 
mota,  the  northern  of  which  was  double.  N-^r  th 
E.  limb  there  was  a  good  Heal  of  facnla,  which  con 
tainedtwo  grey  (tinged  with  brown)  blotchea,  iadi 
eatire  of  apots  to  become  liaiUe  at  a  later  date, 
have  not  looked  at  tha  son  sinco. 

frank  C.  Dennett. 


'SnirapoTB  —  optioai    iliiTtbion 

DOITBLII  STAS  NEAR  1  OBHINORTTM. 
[1«09}— I  AK   obliged   to   Mr.   Harkwick  for 

pointing  ont  my  almost  ineicuiabla  slip  concerning 
-the  enoapot  of  April  7.  On  looking  into  my  notebook 
I  Snd  I  too  tan  thiadwsrf  apot,  whic)i  I  had 
fergottei:.     At  11  a.m.  I  did  not  notice  it, 
■oma  reiy  faint  faeuliOi  which  I  had  seen  for  tha  first 
time  neu  the   il.  Umb  on   tbs  4tb,  and  wh'  '     ' 
ibooght  to  be  the  remaina  of  tbe  spot  group  wl 
had  Uat  obenved  on  March  16,  but     '       '     ' 
7)  I  aaw  an  "  extremely  minate  apot 
before  mastionod ;   it  waa    scan    with  tha  utmo 
difficulty  on  the  white  paper  acreen."    About  3  p  a 
wban  I  again  obaerred  tbe  aun,  I  oould  not  pick 
op,  though  the  aun  waacl-«r  fnnn  eloud,  Aa.,att 
fame.    Tbii  agrees  with  Mr.  Markwick'a  gnppoaition 
4if  the  little  apot's  very  rapid  diaappoaranoe. 

In  oonueotiOD  witk  the  phanomruon  mentioned  in 
lettar  IU59  I  remember  one  afternoon,  aoms  little 
ilme  ago  (t  haTS  not  my  Ditas  of  the  oeoumnoe  by 
me,  BO  cannot  refer  to  exact  day,  boor,  &e.),  turning 
my  2  Bin.  teteacspe  on  to  the  moon,  it  being  atill 
mad  daylight,  when  I  waa  greatly  aitoniabed  to  aee 
•TOTy  crater  and  other  oonoarity  on  the  disc  aa 
dedded  and  Btrongly>niarked  oinieiitiei ;  all  the  S, 
portion  of  themMinappeired,  io  tact,  coreraJ  witb 
many  oloaely.packed  domea.  litareit  for  aome  time, 
trying  to  reatnn  mynelF  out  of  thia  extraordinary 
illuaioB,  for  of  oourse  I  knew  that  iUuaion  it  mnat 
be,  bat  in  lain.  I  fiicil  my  attention  on  a  single 
formation,  and  tried  to  foroe  it  to  appear  aa  I  knew 
it  ahould  appear,  but  the  dome-like  effect  peraiated. 
I  got  np,  walked  about,  shook  myaolf  tonther, 
sat  down  again,  looked  through  the  tcleacope, 
e  appoaranoe 


.nfApt 
e  tacnl 


April 


.ither  ■ 
whereas 


TELSSOOPIO  AFBBTnaai  ABU 
"Biia.  0-0." 

[14511.J-I  WAS  certainly  not  aware  tbatlbai 
^rea  more  than  one  eitraet  fram  Dr.  KitehiMr'i 
-'  Economy  of  tbe  Eye«,"  Vol.  I.  Tha  date  of  Oa 
volume  is  1621.  I  may  say  that  I  ahanU  Un^ 
much  turpn'aed  to  End  the  drawingtof  Japilv^ 
the  peraoni  mentinnad  in  tbe  eitt«et  whfeli  m 
liTen  reeemble  mine  on  p.  433,  Vol.  XXT.,e«<wl•^ 
lag  tbe  wondrous  ekanges  that  take  plaee  ii  Uh 
I'lantt  even  from  y>wr  to  year,  leave  alone  H  jdn. 
I  am  not  going  to  dire  into  tha  daptha  of  kia  iBeaad 
I'ara^raph,  or,  indeed,  going  la  Mrfv*  «itk 
"  S)in.  O   a."  at  all.  Traak  O.  Dsinttl. 


n  the  case  of  the  mnoi  it'elf  no  amin 


could  I 


aketl 


ilocralerB.     The  effect  of  raising  tbt  «-™.  .— .,  ,,-,--.--- 

auppoea  (I  did  not  iineoially  nntloe  it  at  the  time},  |  :^,  X°h^^'^  \ 

to   make  the  illnminalion  appear  to  coma  from  a     ' 

exactly  oppoiite  where  it  really  did  come  fram  ; 

aid  itpa4<ihly  be  that  n  miataken  butpeTAi^tent 

of    tha  diroctioa    of   iUunii nation    raised    tha 


niuaiBal  passage  from  a  "  Tiolin  suite,"  and  aaktlt 
hare  tbe  values  of  the  flat  and  sharp  symbtk 
rlefined.  Taking  thnn  in  tha  same  order  ai  Ihayn 
'  ,yad.  theo  Tatuss,  rrpreuid  in  the  notatioB  af  p. 


laloee  that  would  render  all  the  internia  ei 

ihe  moat  consonant  poaaible.    Tha  Taint  of  BK)  • 
shown  in  latter  14186,  p.  314.    Spaski^ 


MB.  DENNETT'S  OA1TTION  TO  TOUNQ 
OBBBBVCBS. 

'.  Dennett 

appear 
.  aa"Brick«ra11"  rafers  to  in  letter  1^59.  Thi 
cases  adduced  by  Mr.  Duntiett  arefonr  objaotsseei 

at  one  time  as   di —     --- '   -'   — "-—   - 

hillocks,  baying  nsed  on  both  oooaiioaa  an  ^^i 


[14510,1— The  phsnoraeDon  to  whieh  Mr.  Di 
aUudea  in  lettar  1 13110  doaa  not  appear  tn   1: 


3IB7 
oathematicaily,  the  note 
bigfaer  than  thi^  la  the 
AP,  but  the  difference  of  theaa  two  u  too  amtu 
iuterro]  to  be  detected  by  ordinary  human  mn- 
may  atata  that  in  this  and  limilar  queition*  lag 
irith  Helmholli,  but  I  bate  ver;  UtUa  acqniiEla 
ritb  tbe  oampoaer  of  tba  music  qnotad. 


nalT^S;       ._ _ 

\iaaceHftomBil.     If  I  hare  misinti 
ng  in  Utter    11300,  Mr.    Deuni 


indicated,  although  t 

itand  tha  notation  uioi.  d-  d. 

P8.-Will"H.  O.K."  kindly  quota  nluneaJ 
page  of  his  prerions  letter  on  thia  mbjeet  M 
referred  to  in  bis  preaent  latter  ? 


right  in 


tion  ;  also  if  the  obiects  aurronndjng  the  four  he        [14J13.] — Tbb  answer 
epecifiee  participated  in  the  phenomenon  mentioned     [1*487,  p.  344)  aeei       * 
—i.e.,    craters    iu    the    immediate    neighbourhond     the  harmor    '    " 
upaaring  aa  elerationa,  and  mountains  as  deprsa-  '      ''^°  "" 


iibange  fro 


"H.  C.  K.'s"  MtK 

perf  edly  attdnabl*  ■ 

I  theory,  but  on  no  other. 

e  quoted  is  a  modulation  by  enharmoat 

the  key  of  C  major  to  that  of  B  mis«, 

luo    moouiation  being  effected  by    that    "prottaa 

shind,"  aa  Mactarran  calls  it,  Ihe  minor  9Ui.    Tkl 

meeting  it  with,    ''hord  hare  consists  of  tbe  following  interT^!— Or 

'piece  l>ut  hSTC  '  ihe  perfect  6th ;  E,  the  ma}OT  8rd ;  DS.tba  diw 

lie  eff  at   bavins    '^th ;    o^^  Ba,  the  minor  7th   (Cf   being,  w  ii  M 

nir  m.  (»  ».^    Aften    the    caae.    wrilt<m    tor    Dtt  merdyta  MM 

another  aosidantal  at  D3,  four  notes  fatthv  M^ 

[let  DS  examine  tbe  Tibratiou  treqaencies  of  the  aslB 

of  this  chord  on  (be  harmonic  theory.    Q  b  the  Sri 

.,     iarmonioofafondamentJContheand  linekilW 

ortlflocka  must  haxe  depoVd'ed  on  aom^hiag  eUe,  '■^^  '»"'  »t»ff.  "tich  note  hai  at  the  f™™!  ^ 
audnotou  uaiugejepieeea  to  wbiob  the  obwrrer  it  »4  iibrationa  per  second.  The  ralue  of  GistMsi- 
nnaccoitomed,  or  to  anything  of  a  paeodoioopio  ■<>«  3  x  61  =  192  *ibr»tioni.  E  is  the  Sth  taa- 
chaiBctfr.  All  lunar  obeemxB,  from  Sehrtiber  on-  monio,  and  ita  ralue  la  5  x  64  -  33a  W  »  ™ 
wards.  haTB  aeen  obiecU  more  or  Inas  of  this  doubt  I  17th  harmonic  tranapowd  an  ofltare lower  (eaUriUjs 
fnl  nature.  Many  craters  are  opened  on  low  oonet  1  ?'?"'  Sth,  tbe  ISth  harmonio_  being  the  major  Bil4> 
appear  aa  hillocks  when  tba  riaual  ray/r 


_. .   ..  general  appearasoe  of  thia  kind, 

over  fhr  icfioU  moon,  to  which,  I  apprebenrl,  "  Brick, 
wall "  refera,  and  with  which  I  am  quite  familiar.  1 
have  no  recollection  nhaterer  of  aonnectiog  it  with, 
or  attributing  it  to,  a  change  of  ' 

rather  considered  it  aa  a  p^eudoa 
ita  aaat  iu  my  own  eye,  and  warning  me  to  csaw- 
from  obserriog,  tbe  eye  baring  become  fatigued. 
Now,  if  the  depraaaions  mentioned  by  Mr.  Dannetl 
inThebit,  BudonHcbendofSjbT'itar'a  x,  ware  the 
>n^  objects  affected,  the  appearance  they  preeentod 


(he  itdf  of  Ihe  cone  enlem  the  eye  ;  but  whan,  from 
chauRaa  c^  libration ,  the  epnoiug  iaaeen,  they  appear 
as  craters.  "  Tanng  obeTrerj,"  it  they  are  really 
attentive  to  what  they  lei-on  the  stirfooe  of  the  moon, 
would  soon  6nd  no  difficulty  in  referring  aueh 
phenomena  as  quoted  by  Mr,  Dennett  to  their  trnc. 
source — tis.,  chaogee  of  libration,  and  need  not 
trouble  tbenueliea  about  eyepieoaa  to  which  they 
are  anaccuslomed,  for  it  is  clearly  beyond  the  power 
of  an  eyepiece  to  change  the  appearand  of  a  crater 
into  that  of  a  mouDtaia. 

As  to  the  paeudoaeopic  effect,  no  one,  after  having 
once  seen  it.  would  think  such  appearancea  aa  nan. 
tioued  by  Mr.  Dennett  could  be  explained  by  it. 
"Brickwall"  speaks  of  baring  distinctly  seen  an 
object  aa  a  circular  ooaeavity  in  one  lunation ; 
psrhaps  10  tbe  next  lunation  he  has  seen  it  with 
equal  distinotnesa  as  a  convex  hill.  My  own  aipe- 
rienca  certainly  eiceeda  bia,  for  I  have  aeon 
Thnpbilus  in  its  ordinary  character  aa  tbe  Ene  deep 
rater  which  it  is,  and  Baa  miDutea  aftwwards— no' 
aioatb — it  baa  been  auddenly  trauaformed  tothi' 
.ppearuiee  not  so  much  of  a  hill  oe  of — shall  I  giT<' 


It  is  not,  bower 


to  find  tbem  ai  marked  aa  ever,  and  allcrFome 
ineffectual  obaerratiou  I  gaw  them  up  is  ■  bad 
and  waited  till  tbe  oienitigtosee  what  would  nj 


lary  for  the  present  pnrpoM 
(UBLoer  inia  qiipsLiou  of  Ds.  which  is  a  debatsi 
as  nearly  all  hirmonists  allow  that  tha  Dt-tbl 
in  diapnte— ie  the  7th  barnioaic  trauspoaad  as 
re  higher.  The  value  of  BO  is  than  2  »  7  «  6t 
The  C  above  this  Be,  bong  f«> 


a  tha 


C,  h 


I  16  • 


I  at  tha  ti 


1,034  vibrations. 
lore  ;  of  1,024  =  396.  New,  the  Bq  ii,  by  tki 
diatonic  or  eo-caUed  natural  scale,  ol  1,031  - 
}60  i  and  by  tha  same  thoory  AS  Ls  ~  of  B3  - 
.-g  x  9C0  =>  900  ;  and  lam  quitepreparad.if  neoB- 
lary,  to  prove  that  tbe  hsrmonio  theory  agiaM  wA 
the  natural  aaale  in  reapeet  of  thia  intairal  ol  Iki 
sharp  Tlh;  therefore  tbo  A|  is  higher  than  the  Bltj^ 
four  vibrationa  pur  second— a  diffarenos  wbieb  ■ 
perfectly  p-rceptible  at  the  pitoh  ot  tha  nets  B 
snestiou,  Helm  bolts  giving  about  one  ribntioa  ii 
S85  at  the  limit  ot  andibli  differenoet,  and  the  dilM- 
thia  caac  being  mora  than  four  in  the  MM 

ioliaiitiHl 


number. 


, „ _.  ,„^  ,.^^  ,  __  „^,^  that  it  ia  thepraotii 

having  a  croaa  upon  it.  The  deprBsaed  appearance  of  ,  bom -players  to   intonate  the  he . 

tbe  fine  central  mountain— this  pseud aa:>apio  effect  '  "barpor  than  its  trae  pitcb,  in  deference,  as  I  h**". 
ma  bo  produced  at  will  by  allowing  tbe  light  to  fall  ■  ^^  ^^'^  ^ff"'  produced  upon  the  ear  by  the  tea.^*^ 
thewrongwayoaauy  photogram  of  Iha  moon  taken  I  mont of  organs  and  piano*  j  theseinstrumentsbeof 
near  tba  first  or  laat  rjuartsr.  Toong  obierveri,  i  ■''En"'*'?  ■no""'""  ^""^  t'w«>7'>' the  )»t^. 
whenever  yon  may  meet  with  an  appearance  of  thL>  ■"^  ooDsequrntly  lofinitely  more  potent  u  foMV 
kind,  rurar^  it  aa  an  iuUmation  to  ralinquiab  yoar  "^a  cultivated  ear.  But,  allowing  thu,  the  tMf«» 
obsarTalions  until  your  eye*  onoo  more  attain  their  menlcnlsboth 
normal  pewars  of  vision,  for  you  cannot  proceed  tu  |  **■«  «  ""r  'Wfi, 
any  naelnl  purpose  while  elevations  take  tbe  place 
of  depreaeiona,  and  dcpccaaioua  those  of  elevations  , 
but  whan  you  find  that  a  welLknown  small  oratei-  then  riainglo  thepilob  of  tba  AS.  As,  homer,.! 
assumes  tba  form  of  a  cone,  you  may  rest  eatisfi^l  uaderatand  "  H.  C.  E  "  to  look  with  a  certM 
that  libration  has  mere  to  do  with  the  apparent  amoant  of  coitampt  np^u  iemperamaat,  tkiM 
cliange  than  eitheryour  eyes  or  eyepisct*.  Theinti.  details  ara  for  hi*  purpisa  nnBaoaaaaiy. 
matioo  ia  to  determine  the  libration  under  which  th"  j  In  oona'Uiion,  I  would  paint  out  that  thsrBSW 
ODDS  only  is  ssan,  aad  that  andrr  whioh  tbe  opening;  or  lowering  of  a  note  by  tha  ratio  35  :  21,  ealW  » 
'isitMt-  W-B-Btrt.       diaais.  is  qxile  arbitrary  and  "        


0  vibrations,  or  about  /^  th  of  a  to 
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1  (not  equal  tsmptnnuiiit,  tba  dinia  bauig 
•noDB  betaem  a  msiar  itDd  minor  3rA,  or 
a  limiu  and  a  minor  tone).  K"  U  C.  K." 
'.Haafamn'*  Ltotnm  on  Harinoti;"  he 

Mnbar  that,  on  p.  216,  it  u  statid,  ■■  ■ 
■d  fast,  tkat  TiolinriU  kIkbtb  plar,  and 
IwajB  mg,  Bt  Sattsr  thao  A  j,  bd  mncih  M 
a  tha  blaak  krji  oF  tlio  Temple  organ  Died 
ided  10  a>  to  toond  both  the  eharp  uid  Uie 
^  OS  "  mattieinatical  "  primiplm,  Mr.  Uop- 

obliiiad,  in  order  to  luimilats  hii  aoeom. 
t  to  the  iDlaiiatioD  of  tbe  tiboii,  to  plaj  th( 

note  to  that  which  «aa  written  on  Uh 
A.  Coats*. 

PHTSICAL  "OENEtBATIOK"  OF 
HTPHABUONiCS. 

.}~-l  NOW  write  with  tha  rndc^TOur  to 
loae  cornBpondenla  who  cannot  yet  aoccpt 
armonio  aapect  o(  the  relatioai  of  tbe  noka 
ring  of  aof  contiderat'OQ  beoaaee  tbsH 
1         1.....    1  matbematioal 


haie  beeo  al 
:  does  not  spi 
that  the  t> 

lationafaip  0 


a  them  to  I 


>  oooDordi, 


the  equullj 


ioilj  dfitar- 
»dar 


■qnallj 
ivii;  puiiinie  mamToaiioal  oonetitutioa — 
itutionof  theonebriiip  theoonTonoottkat 
her,  for  the  ratios  defining  one  oonoord  are 
■ool^  of  thoHdefioing  tbe  other.  "  What," 
,  **if  tbnw  hypbarmonice  are  tbe  mathr^ 
«ite«  (.f  the  barmocii;)  ?  We  oaa  oompra- 
noLiw,  for  Nature  lier«lf  prodnoM  them 
.aj  reference  to  matfaamatica.  We  beliere 
to  be  independent  of,  and  anperior  to, 
tics,  but  it  it  can  be  ■hown  that  Nature 
nee  b^pbannonica,  although  tbe  nolioD  ia 
t  D,b«i)til,  we  will  Bioept  tban.  The  fnnda- 
lOnof  a  atring  or  pipe  generate)  harmonioa — 
LI  know,  bnt  did  any  ona  arer  hear  of  ila 
g  hypbarmodioa  ?"  This  mode  of  argument 
prelcrrcd  hj  objeoton,  ignoring  the  fact 
-ere  cODaidoriiig  the  mttbcmalici,  not  tbe 
>f  the  quealion.  NeTertbeieai  allow  me  to 
le  bighl;  the  tfforts  of  these  correrpondenta, 

own  ground,  aeleoting  tha  remorka  ol 
(latter  13907)  ae  tipical  of  tbeae  abjeotiona. 
•nitea  :— "  It  Hwma  to  me  that  Hr.  Jaek- 
theoij,  aa  to  the  '  bjpharmonio  teriea,'  ban 
lent  naaon  in  it  to  be  upheld.  Tbe  har- 
riea  ia  foundid  on  Faot.  A  mnaical  aonnd 
J  gnierBU  the  3rd  and  5th  ot  the  aoale, 
■  Defer  baard  that  tbe  return  jaame;  baa 

aocompliabcd.  Juat  ■■  if  a  man  could 
Jowngreat  gruidfathir!  Take  the  note 
Eiatea  C,  G,  and  E',  and  then  we  an  aakid 
I  that  £'  georratea  E,  A,  and  back  again  to 
it,  hegtttingitaalf  after  many  ganrratione."  | 
Terj  well,  "  P.  L-,"  bat  joa  hafe  outran  ■ 
.Te  DDt  yet  giren  yoa  thia  ipadal  oenaioD  { 
xarciao  of  your  nwptieal  faculty.  I  hare 
yon  to  beliere  in  the  acemins  miracle  yoo 
aa  I  haie  not  faitharto  ton^ed  asytbing 
[  tolhephysioa  of  tbe  qontion;  hut  Doming 
la  phyiieal  atpeot  there  ie  no  kaowing,  let 
lu,  what  I  ma;  do  it  I  only  knew  how  far 
nl^  to  atretch  the    meaoing   of  the  word 

liatsiioa  ia  making  my  rpeearcheB  on  this 
ineation  in  mneic  I  have  had  rKonrra  to 
holla's  "  aeoaatioaeof  a  Tone"  (Mr.  EIIIb'k 
o),  and  00  p.  70  I  And  the  following  in- 
rsepecting  anbtonea  (i.e.,  bypharmaniea) 
Jon  wiih  the  uae  of  the  pnifeaaor'a  reao- 
'  Apply  one  (i.e. ,  a  reaonator)  to  the  ear, 
piece  of  haraoaiied  msaic,  in  which  tbe. 
le  of  the  reronator  frpqoently  ooeara,  be 
by  any  inatmnient.  Aa  often  as  tbit  tone 
iia  ear  to  which  tbe  ioatrument  ia  held  will 
ieatly  contraat  with  all  the  other  touea  of 
Thia  proptr  tone  will  alf  o  be  heard  when 

called  tbe  harmoTiie  aublones  [h^pbar- 
t  the  reeonator.  Thr;  are  tha  mucical 
*e  periodie  time  ia  exactly  2,  3,  i,  5,  and 
tier  than  that  of  the  resonator."  That  ia 
t,  if  the  proper  tone  of  tbe  resonator  is  E'. 

bjpbannaniOB,  which  ore  E  Ai  E[  C,,  and 
lia  eiperiment,  tbongh  it  doai  not  make 
iliah  the  retnra  ionmey  ■poki'D  of  by 
close  and  regular  a 


mente  with  the  piaaoForle,  that  motion  ocean  in  t'^ic 
atringi  at  this  instrument,  tbe  dampvis  being  miae-i, 
when  any  ot  the  partials  ot  those  strrngs  tfe  soutideil 
Thus  C  will  ribrata  it  Ci  or  Q>  or  other  of  ita  parUil^ 
ha  atniok.  Sow,  it  ia  eiident  that  the  upparmo-i. 
tone  ot  the  hypluumonie  ooneord  iiactnall^apartitil 
ol  all  degrees  to  tbe  aereral  tonee  of  tbe  ooaoonj  - 
oonaeqaently  erery  oaa  ot  these  natea  will  reapon.i 
wbea  tbia  partial,  oammon  to  them  all,  ia  atraok. 
Take  tor  example  the  brpbarmonie  ooneord  ot  £', 
which  ia  E\  E  A],  Ei,  Ci  Ai ;  thsa  notea  will  all 
Tihrateif  E'only  beatruck.  By  tbe  sndenoe,  theu, 
of  Dr.  Helmhotts  we  prore  that  thii  minete  of  tbr 
Ecneration  of  hypbarmonica  baa  been  done ;  and  now 
r  ask  "  P,  L."  to  beliere  it,  or  rather  to  go  to  the 
pianoforte  and  perform  it  for  himaelf . 

I  will  on!;  aild  that  I  regard  it  aa  ineiplioably 
atranga  that  Dr.  Helmbolti,  abora  all  otben,  bai 
never  percaired  that  the  bypharmoaio  or  anbtonal 
order  of  tones,  aa  aaan  in  ita  origin  in  the  minor  ur 
bypbarmOEio  concord,  hae  aa  much  to  do  with  t]\-' 
atmcture  of  mnaic  as  Iha  harmonio  ordar  of  toH<"; 
baa — a  fact  eiemplifled,  at  first  hand,  in  the  compo. 
sition  of  tbe  ao-callid  major  diatonic  acaie. 

June  15,  IFced..  J-  Jaokaon. 


FINDIHO  THB  unTIAU  VBLOOITIB3 
OF  BODIES  THAT  BA.VB  OIBCVIiAR 
MOTIONS  ABODT  A  CBNTBB  OF 
ATTRACTION,  THB  FOWBB  OB  EFPI. 
OAC?  OF  WHICH  IB  ABATBD  IN  A 
niTPLICATE  RATIO  OF  THD  DISTANCE 
FROM  TBB  CBNTB&  OF  ITS  KXBBTIOB 
[14£t5.J — It  haa  bitberto  been  coneidered  that  a° 

tha  chord  ot  a  saiall  portion,  or  arc,  of  tbe  path  oF 
body  baring  circular  motion  so  Dearly  meatar*' 
e  ars  itaelf ,  and  alsu  as  such  chord  may  repreietit 
rd  be  equal  to  a  portion  oF  the  path  that  a  bodi 
lauld  describe  in  a  straight  lioe  if  freed  from 


fluancfl  of  central  force,  i 


ilban  .    . 

loder  tbe  influe 


e  through  the  si 


e  time  aa  it  would 

.   „ .me  arc  itaelf  whiLt 

of  central  force,  we  may  accept 

mall  arc  and  the  time  taken  in 

describing  it  as  data  for  finding  initial  Telocity. 

Thia  principle,  of  what  1  aball  name  "  taking  th^ 

nalleht  measime,"   in  order  to  find  the    Telocitv 

quisite  to  maintain  circular  motion,  has  led  to  Tei^ 

Toneona    ceaults,    and  tach    rcsolta,  aa  only  tbe 

,  leulisT  claracter  ot  cironlar  motion,  baa  prerented 

tbe  mind  detaoling  the  errore  of. 


I  qnality  (o  whinh  we  gire  the  name  of  attraction, 
and    that    auch  quaiity  would  control  and  gnlde 

'  motion,  ao  thit  equally  aa  well  aa  thota  who  aay  that 
"  a  planet  baa  motion  in  a  atraight  path,  bnt  the 
snn'a  pnlt  of  attraction  defleota  it  from  tha  straight 
path,"  the  writer  may  aay  "a  planet,  beoanse  o( 
attraction,  is  falling  to  the '  son,  bnt  a  force  orer- 
oomea  tbe  'inertia  of  direction'  of  its  tendency  to 
fall,  and  endowi  it  with  an  'inertia  ot  direotua' 
and  tendeooy  to  mote  in  a  straight  path  at  a  right 
angle  to  line  of  deaoent  to  centre,  the  reaaltant 
being  ourcular  motion."  Indeed,  juil  aa  much  aa  we 
know  that  to  more  a  body  at  the  anrfaoa  of  the 
nrth  in  a  direction  at  a  right  angle  to  a  radina  we 
require  to  apply  foroe,  whieh  f oroa  may  be  meaanred 
by  the  fcrmnta  -~  =  s,  so  WB  hare  knowledge  that 

at  the  Bommil  of  tbe  bigbeat  mountain,  and  eren  at 
the  distanea  ot  the  moon,  if  we  wished  to  more  a 
mass  in  a  direction  at  a  right  angle  to  a  radina  of 
tha  earth,  we  would  bare  to  apply  force,  and  we 
could  find  measura  of  anoh  toree  by  using  a  modifi- 
oation  of  tbe  foregoing  formula,  which  nradifloatioD 
would  be 

2o  "° 


«  ( ^: \ 

VD.  in  aemidiai.  of  E'/ 


aUnsbyadnncingiome  procfa  that  hyp- 
KaaisoaiiBerplibleaf  physical  generation 


■  ■piD  toDr.  Hatmbolti't  work,  by  atten- 
a«tt*  pansgraiih  on  pages  74,  75,  it  will 
■Di;  nbaholti  haa  aaoertained,  in  eiperi> 


act  at  right  ungli 
recogniaaa  th  ' 
than  either  c 
of  circular  m 


ilortrine  of  the  "  paraUelagram  of 
r;  caeea  in  whioh  two  foroet  ahall 
I  tc  one  another,  the  mind  at  ouof 
:  that  the  reaultant  will  be  greater 


become: 
to  aooept  tbe  principle  of  "  leaat  msaanres,"  and  thr- 
consequently  aiaumed  cqnaKty  uf    one  component, 
initial  Telocity,  with  the  resultant,  circular  path, 
that  eren  in  the  b^f  or  tha  whole  of  a  droalar  path 
it    is    generally    accepted    tbat  no    oorrectioua  , 
acoonut  of  the  repetitiona  of  the  minute  difTsren 
between  a  email  arc  and  a  email  portion  otaatraig 
path  tbat  would  be  described  under  tbe  influeace 
initial  Ttlcoity  alone,  need  be  made.     Cunsequently, 
wa  agree  tbat  a  measure  of  a  cirantar  path  will  eh- 
the  measure  of  the  straight  path  that  a  body  would 
leai^be  if  freed  from  tbe  pull  of  central  force  ;  ir, 
itber   words,  we  i^rte  Ihat  the  rssnltant  ot  two 

-Oreea  acting  at  right  angles  to .u__i_  u_j 

equil  to  one  of  the  foreoe. 

The  wi  itrr  uses  the  term  force  where  othen  wooU 
;rhaps  canflne  thamaelTe*  to  the  term  Telocity 
a  he  repntanta  cirmlar  motion  as  bonp  the 
Rtnltsnt  of  a  force  whoee  direction  wosld  ba  al 
igbt  angles  l>>  a  line  of  daicent,  and  whose  meaaore 
rould  ba  "Telocity"  in  a  atraight  Path,  aod  of 
central  foroe  ahose  maaeure  would  be  as  the 
me  oE  fall  to  centre.  It  will  be,  perhaps,  necetsory 
)  briefiy  point  out  there  is  aa  mnoh  foDodatton  for 
lit  Tiew  of  circular  motion  aa  tor  tbe  TJeir  that  is 
Hanerally  taken  tbat  circular  motion  is  not  the 
snltant  oF  two  forces,  but  of  a  caatral  pnll  or  one 
iroe,  and  a  myateriouB  "  nlocity,"  whieh  is  neither 

IB  measure  nor  the  cause  of  "  ' " 

Now,  the  mind  cannot  sc. 

matter  tram  any  of  its  qnaUliei ;  the  mind, , 

.ly  knows  ot  matter  by  ita  qualities,  and  we  mnat 

eept  it  that  it  is  reasonable  to  r  ^iipose  that  matter 

J    alwaya  poaseaaed    the    qualities   we    are  now 

cognisant  of,  and  that  when  matter  mtj  baie  bicn 

fut  ia  motion  it  would  be  ia  poesesBlon  of  the 


=  ! :  and  we  know  equally  as  well  that  when  we  had 
sat  a  maaa  in  motion  at  dietaDSe  of  moon  from  the 
earth  tbat  it  would  be  capable  of  giring  out  again 
the  eame  energy  that  we  communicated  to  it,  juat  aa 
wa  knowa  moaa  in  motion  near  tha  esirth's  aarfaoa 

The  writer  will  now  endeavour  to  abow  that  the 
principle  "  ottakingthe  greatest  measures  "  in  order 
to  find  initial  Telocity  (or  tbe  meaaara  of  tha  force 
that  wouldcaueeabody  tomuntaincircnlar  mottoB) 
ihould  be  used.  Axiom  :  It  a  body  ba  moTing  under 
the  infiuence  of  a  'area  at  a  certain  rate  ot  Telocity, 
and  said  body  be  also  acted  upon,  or  aolieitod,  by  a 
Kcond  force  who^e  tendency  ahall  be  ooDstanfy  ina 
iirection  at  a  right  angle  to  tbe  path  the  body  will 
'under  the  iuQneuoe  oF  the  two  foroea}  describe,  than 
the  initial  Telocity  of  the  one  force  whoa*  tendency 
iTould  bare  been  u>  eauaa  the  body  to  hare  mored  ia 
s  straight  line,  will  be  naithsr  retarded,  nor  will  it 
M  accelerated. 

Let  A  and  B  ba  two  bediea  that  shall  bara  mntoal 
sttrootions  and  circular  motions  about  one  another, 
ind  aboot  E  aa  a  common  equidistant  centre.  It 
nay  be  shown  that  such  bodies  are  each  under  the 
nflueace  of  or  acted  upon  by  two  foroea.  That  each 
whose  tendenoy  is  in  a 


ilone,  and  each  is  aoted  ni        .      

'.ion  whose  tendency  is  coDstantly  in  ■  direeUon  of 
t,  line  joining  the  two,  but  whista  diieetion  ia  oon- 
itantly  chaugini;.  altbangh  at  same  time  oonatanlly 
towards  tbe  centre  ot  motions,  and  conataotly  at 
right  uigle  to  the  motion  of  each  in  its  path. 

Also,  tbat  suoh  Foroas  and  their  magnitudes  will 
be  as  A  C  and  B  D.  and  A  B  or  B  A,  Bud  Uiat  A  C 
sod  B  D  will  each  be  equal  to  A  B  or  B  A. 

Take  tbe  case  of  body  A,  tha  foroe  of  B's  attrao- 
lion  lor  it  is  conataotly  abaoBing  ita  direetioa,  but  ia 
always  acting  at  a  right  aigle  to  the  path  described 
liy  A  ;  oonstquently,  the  initial  Telocity  of  A  (aa  bj 
iLiioml  will  not  ba  altered  ;  then,  aa  A  mores  to  1, 
flhilst  B  mores  to  'i.  the  measure  A  1  will  be  the- 
[Daaatire  ot  the  path  A  would  hare  trafalled  throogb 
iF  under  the  iunaanoa  ot  one  fereo  alone  in  the  aamft 
dme  aa  it  haa  traTslled  through  tbe  semiciroular 
path  from  A  to  1  under  the  influsaae  ot  two  foroas. 

Tha  meaenrB  A  1  will  also  be  the  measure  ot  tha 
LDutual  attractions  oF  tha  bodies  A  aod  B,  for  aa  wa 
we  allowed  to  reprsaent  eqoal  foroes  by  equal  lines, 
ihen  equal  llaes  will  represent  equal  forces  and  A  1 
cir  A  C,  whieh  is  the  Focea  tending  to  causa  A  t» 
iioTB  in  a  straight  lino,  being  equal  to  tbe  diameter 
it  the  circle  of  motion,  or  equal  to  the  lino  connect' 
ing  A  and  B,  the  line  A  B  must  ropreaant  a  force 
<'i]ual  to  A  C,  and  conataiitly  acting  in  tbe  direction 
.A.  B  or  B  A,  but  tbe  force  that  would  act  thus  would 
le  the  foreooF  mutualattraetioos  ot  A  and  B — that 
ii,  if  A  were  £xed,  B  would  tal]  to  A  in  earns  time 
(H  A  would  otherwisa  more  naiformly  to  G,  or 
Urough  space  equal  to  A  C,  and  if  B  were  fixed,  A 
viould  more  to  B  in  aamfl  Uma  as  B  would  otharwiso 
leiotb  to  D,  or  through  apace  equal  to  B  D. 

The  maaeure  of  A  C  or  of  A  1  will,  therefora,  be 
tie  greatest  meaaure  of  torea  required  to  act  at  a 
right  aHgle  to  line  of  descent  to  oentra  during  the 
Lime  tbat  A  would  take  to  fall  to  diatanoa  A  B,  la 
ifder  that  circolar  motion  may  be  maintained. 
Now,  although  if  nought  else  bnt  two  equal  maaaeB 
jilted  in  space,  thsir  motions  and  thwrforaea  wonid 
•«  aa  stated  ;  in  actual  fact,  wa  haTa  to  deal  with 
■.uaei  of  rerolutioas  aboat  centres  of  attraction  and 
at  about  oomraoa  centres,  aa,  praotioally,  th» 
'ommon  oentraa  of  motioni  of  planets  and  sun  lis- 
n  eon'e  centre;  thequesUon  then,  ia,  how  ore  we  to 
dud  Ike  "  greatest  meaiuna  "  of  Telocitiea  in  ancb 


Tbe  law  that  "centrifugal  ii  t< 


entripetal  fOTO* 
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in  hlliDiT  fraoi  a  plww  where  it  irM  at  rest  in  the 
aame  time."  will  afford  oi  mran*  ot  anriTiDg  at  lueb 
"  grcatett  maaaare"  required, 

FormulatinB  this  law  ir«  bare  ,T~   =    ?  ■  >d^i 
,5 J  dm.         2 

generally,  ^'^     =     ;;<""  graritj. 

Taking  tha  oaie  of  a  baSj  hanogf  circalar  motiiin 
atdittanoe  1  from  a  centra,  (fas  time  oF  (alllo  centre 
will  beu  I,  and  Q,  or  graiity,  «>  1,  thuQ  applying 
tlie  fore^ing  fortnnla  we  hara  ^^~  ~  Q  or  1,  and 

MDKqnnitr  t>  —  ^\'i  — that  in,  relacit/  will  equal 
tbeohordola  qnndnnt  of  tbe  eironlar  motion,  or 
will  likewise  equal  the  diagonil  of  the  iquara  on 
tha   radim,     ainl    Renerally    relooit;     will   cqnal 


A  Fqaali  time  of  fall  to  centre. 

It.  foUowa,  then,  that  tha  time  in  which  a  body 
complataa  one  quarter  of  a  re*aIntion,  whiltt  roaia- 
taininc  eireuUr  motion,  ia  aa  tbe  time  tbe  body 
would  fall  to  centre  of  motion,  it  ander  tbe  inflnanoe 
of  attricUon  of  graTitation  alone. 

Below  ii  a  table  showing  the  diilancei,  times  of 
falli  to  oentre,  pcriodia  timet,  telocities,  opntrifnjtal 
foroes,  and  Krarltlcs  of  four  cisea  of  rircuUr  motion 
about  a  centre,  whofe  efficacy  or  powrr  of  attraction 
ia  dimiDith^d  in  a  daplictte  ratio  of  tha  distance 
from  tha  point  of  iti  aiertioa. 


I.I§S 

TlmenftiiUg   Is  ^^ 
- . ^llfc 


Ceotrlfujial  ^- 

='^    if 

dla.       SC 


cirDnmferancea  by  tha  sqnar«>  of  tha  timn,  in  order 
to  get  the  rquarae  of  the  Teteoitiei,  for  eten  it  the 
•qnarei  of  ciroumferenoea  are  ai  tbe  eqasm  of  their 

eihibitad  for  the  ireater  in  the  particnUr  work  be- 
fore OS.  and  the  eqnare  at  ralocity  can  only  be  found 
by  dtridiag  tbe  (qnara  ot  a  eironmfeienoa  by  the 
square  of  nnmber  of  SMOoda.    Tber*  is  also  an  error 


.  1". 


..Y!. 


in  using  the  f^rmnla  —  =  O.,  aa  —  -^  g  and  not 
O.,  and  it  is  ^  that  fqnats  Q. 

Ersn  admitting  for  tha  pressnt  that  velocity  is  to 
be  a  meaiure  of  mntioa  id  a  circular  patli  in  a  cer- 
tain time,  aod  taking  tbe  eases  of  tha  planeti  at 
sapposed  distances  of  I  and  2.  then  b]r  the  q^uotcd 
method,  bat  attar  allcwiag  oorrectioa  in  dirisioD  to 
obtain  V,  we  huri.  atdislanca  1  ^J^l  =  V,  and 


ently- 


H^  =   T.    aod   . 


grarity  ;  at  ■ 

„     19  Toaa-  ■"...,. 

qnentlj    —a — ~    rqnala    eenlrifngal    force    and 
grsTity  t  and,  after  using  oorreot  formnla  for  csu- 


ihat  centrifugal  force  mil  iraTity  would  be  at  a 
distance  of  2  from  a  ccn're  (if  we  accpt  Telocity  aa 
amally  foand  hy  msaauring  the  circular  path],  near 
I'Stb  what  they  would  be  at  disUnca  1  from  a 
centre,  and  not  l-4th  as  taught  by  the  law  ot  gran- 


It  ia 


we  know  the  ralnt 


oFthe 


'a  notion  about  the 


irZ-SSSl   11-31M  L-^orl       ^  oti 


I 


lijiami-tnrs  of  earth* 
il  cateiot  circular  motiona, 
CUM    of   motions   of  the 


ut  distanoe  1  from  centra  whcreirith  to  compare  tha    

,  rfdoBed  ralne*  of  g.  at  Tarioiis  diatanoes,  and  when    jq, 
.  «e  haia  to  deal  with  periodio  times,  and  not  one  I 
eri,  wro: 


ten  parts  water  are  differently  affected.  While  thii 
appears  to  increase  the  polarising  power  of  ilu 
starch  from  csr»<s  it  entirely  imbeort  that  of  ill 
other  plant*,  thos  affording  a  raloabla  ueani  of  dii- 
tinction.  But  a  solution  of  I  part  nitrate  at  tilnc 
in  10  ot  distilled  water  haa  yielded  the  moit  im- 
portent  mults  of  any  mounting  medium  I  han  triad 
for  starches.  Almost  all  I  hare  triad  afaow  a 
graonlar  internal  structure  when  mounted  in  tkii 
and  sufficiently  mscnified.  I  oie  a  ToUes'  dnski 
1-IOin.,  and  an  E  eyepieoe,  illnmiiating  wici  a 
truncated  parabola;  with  tube  draws  out  I  hin 
than  a  powar  of  li.OOO  diametvt.  The  oitratt 
apparently  deposits  on  internal  cell  walls,  readirint 
tham  risible  when  olherwise  not  so.  Tha  etih  e( 
potato  starch  are  pqnsre.  the  interior  looking  Iik«i 
section  of  cork.  Those  of  wheat  are  about  tuinii 
lone  aa  wide,  and  thoM  of  barley  starch  are  triu- 
galar.  I  am  preparing  drawings  ot  a  Tsrirtj  dI 
atarehns  under  different  mode*  of  tratment,  of 
whicti  I  inclose  copies  of  two.  Fig.  I,  stm/tun  of 
part  of  grain  of  potato  sUrch  J  Fig.  2,  rtroctare  of 
p>rt  of  KTain  of  bsrl>y  starch.  I  should  be  (lidU 
send  "  B,"  or  any  olh'r  corroipondent,  soine  illu- 
tratiie  alides,  it  they  advertise  address,  and  will  m 
oarriage.  George  Simi. 

A  POI.ABiaCOPB  SPOT  LBH8. 

[11517.1— I  HAVJ  reed  "B.'s"  deacriptienarilH 
nbors  wi^  interest,  and  would  be  glad  of  furtba 
details  a<  to  tbe  arrang'mant  of  the  appaistiu  tt 
UMS.  Would  he  be  kind  enough  to  gire  as  s  dia- 
gram'of  the  several  paHs  ?  It  will  be  a  pity  to  M 
the  matter  eteep  till  tbe  next  meeting  of  the  Ronl, 
which  will  not  be  till  Norembcr.  If  "  B."  doM  tiot 
wish  to  anticipaM  his  paper,  why  not  raad  il  at  ibs 
QuekeU  UiaixMOOpical  Club,  where  ba  will  Gad  a 
few  workers  who  are  always  pteued  to  welcsma  la 
a  friend  any  one  who  makes  ao  addition  to  thi 
method  of  investigation  at  present  in  oaa  F         X. 

[We  Lave  received  a  similar  inritatiia  fros 
another  scientiGo  association,  but  were  nqneittd  to 
mninate  it  privately,  which  we  were  aoahle  I* 


Tbe  errors  in  tbe  osnal  method  of  oonstmet'ng  the  diameter, 
■nob  tablee  may  be  best  shown  by  quo  ing  the  words  ^onld  fall  in 
«(  a  modern  writer  when  he  ia  eihtbitint  the  usual  <  Baariug  in 
■oeepted  proof  that  the  relation,  observed  by  Kepler,  In  oentre  are 
between  periodic  timee  aod  distances  is  a  necessity  Ifepler's  law 
ot  tha  law  that  the  force  ot  gravity  rariea  inranely  '  ilIIow  that  O 
U  tha  aquarts  of  the  dietanoes.  I  soon  learn  ho 

Tliii  writer's  words  are:— "We  may  now  com- 
pace  toiether  the  iutenaitica  of  the  forces  which  act 
at  different  distanoes,  or  on  different  planets,  by 
means  of  the  third  law  of  Kepler.  In  order  to  do 
tMa,  let  n  suppoae  that  planata,  moving  nnifornly 
in  eireles  round  the  ean,  be  situated  at  dtitanoaa 
from  that  central  Indj  proportional  tO  the  numbers 

1,2,  3,  4,  5,  Ac.  (A). 
To  obtain  the  veloeity  of  one  of  these  planets  in  ita 
oiroDlar  orbit  we  must  divide  tbe  length  of  the  air- 
onmference  by  the  number  of  seconds  ooonpied  by 
draoribing  it,  and  to  get  the  square  of  the  velocity  we 
it  divide  the  sqnare  of  the  ciroumferenee  by  thr 


CHBOHIUH. 

[ItSie.]—!  THINK  Hr.  Streatfeild  has  doD*  ritU 

.  bringing  before  na  for  disoustiou  a  subjeot  wh'dl 

irpleiea    not  only  himself,   but  other*   who  haw 

^tempted    to    ma^tsr    the    paoolitoitiet    of    tW 

...  ,        ,,..,..       curomium    compounds.     Hr.    Straatfaild  evideuUf 

.pare  the  velocity,  squared  and  dmdedhy    ^[,[^^,^    ,5^,^    ^,(^    ^^^^^    .(^^    there  ar.  law. 

irhich  a  body    mmrnina  the  blob  aod  norei  " 


f[.rmnla  .  .  =  ^.,  uid  we  mof  t  fall  back  upon  the 
tme  tcrmnla  for  aaoh  oaaes,  which  formnla,  is 
—  ^      ,  or,  aa  by  tha  law  of  eantritngal  foroe,  we 


'""'    governing  the  high  and  more  intelligibla  btaochei  a( 


>s  of  tails 


nind  tbe  taw  that  "  the  tin< 
Ls  the  rules  of  distanoea  "  W 
,  and  that  at  distance  of  1  we  most    , 


\    us,  that  there  must,  theiefore,  eiist  laws  govemiif 

;    the  mora  intricate  portions.     And,  therefore,  be  kaa 

I   asked  ua   to   give  onr  ideaa    with   regard   to  tkl 

..  .  ,  ._..  bichromates.     I  note  that  be  haa  girn 

,  ,  ,    I      \    i  1  us  CriOj  as  the  formnla  for  chromoua  oxide,  wW 

id  toroasot  planets  have  ansen,_and_ we    .^^^y  ^^  (;^_  ,^  chmmium  trioxide  should  ka 

'    CiO],  but  I  takeitthat  theaaareolBriaalerron.    I 

wish  to  know  in  what  manner  the  evolotion  of  oip 

gen  from  chromio  acid  and  cfaramatea  under  cectan 

'      '  '        ■  affects  the    point  in  qneslioi      "~ 


rarity,  muit   equal  1,  we  may    ^oidity  of  the  hi 


finding  the  denaitv  ot  tha  earth,  p.  295,    diffnrenci 


snaity  ot  tt 


that 


vxii 


UIOHOSCOPICAIi— STARCHmS. 

[14516. j— Tub  letter  ot  "  B."  (14501,  p.  37_.  ___ 

.__T_i  _, :j___j|[y^  and  I  should  tike  to  ask 

~  1W  cembination  of  spot  lens    And  may  ire  not, 
■  '     '    •    ■■  preceding 


Suareof  thsnniberof  «co«da.     Butthe.qn.r-  I  ^"^'i^^^g  of  hia ...   .. 
crcnmterenoee  are  aa  the  aquares  of  then' radu-  K„j  poUrUoSps.    I  have  given  a  good  deal  of  atte 
that  IS,  in  the  present  oaac,  as  the  nnmben—               I    .__F__.___i.r_            ..     ■    .         ■    .        .... 

1,  4,  9, 16,  25.  A«. 
Also,  from  the  third  law  of  Krpler,  the  squares  of 
the  timei  ot  revolution  are  as  the  cubai  of  tha  radii 
ot  the  orbits— that  is,  in  tbe  present  case,  aa  tha 

rs—        i_s.^,Si.l2S.i<!. 
The  squarre  of  the  vpleoities  oC  the  several  planets 
will,  therefore,  b«  related  to  one  another  as  (ha  nnm 


K-CrOi, 


to  starches  recentiy,  and  one  or  two  facts 

liacovered  msy  interest  "B."  and  others.     I  bare 
'onnd  that  wheat  and  barley  starch  take  a  permaDent 


nolioed  by  Mr.  Grey  (letlai 
aiij  may  certainly  be  taken  for  granted, 
lot  likely  that  the  bichromates  act  josl  ia 
way  as  other  acid  salts.  Oiren  a  sctntios 
um  bichromate,  neutralise  it  with  potsik, 
it  a  ueutral  salt,  chromato  of  potasiiuB 
CrO>  +  2KH0  =  {K>g;0;  >  H.A 
theoretical  ground',  view  tk 
thi.  way  f  Con-idsring  tkl 
lateasKiCrO.,  andtb 


*    ?,  1?.   ^  &c 


Or  M  the  numbers— 
I  ^  i 
'  3'    3' 


,  Ac.    (B). 


Fia   3 


And,  OS  the  lorco  acting  en  each  planet  ia  measured 

by  the  square  of  [it  Telocity  divided  by  its  diitance 

we  shall  eridrntly  discortr  tha  Uw  by  which  thr  . 

intensity    varies    from    ooe    planet    to  another  by 

dividing  the  several  Dumbers  (B)  by  the  oorrespond      magenta  d 

ing  nnmbsri  (A)— that  is  lo  say,  the  forces  at  the    this     but 

several  diitances  (A)  wi!l  be  as  the  unmbers —  also  the  starch 


formula  of  potatsium  chro 

of  potaasinm  sulphste  as  Ki30i,ia  ibe  same  way  as 
«a  have  one  of  the  bydrogeo  atoms  of  tha  lal- 
uhuric  acid  displaced  by  one  ato-n  of  potarsinis, 
forming  KHSO4.  •'O  msy  we  have  K HCrO.  doubM 
whan  we  get  ICHjCnO,  -  KiCrOi,  CrOj  +  HjO. 
Theo.  Pitt. 

HONBT  BXTBA.OTOB. 

[14519.]-Thk  foUowirg  ten  simple  apperalu  1 

have  found  perfeclty  rfficiant  for  ectracting  bes^ 

from   combs   without  damaging  them.     It  eae  ba 

made  bj  any  tinman,  or,  in  fact,  by  any  one  whs 

la  a  soldering  ii  -    _— 


d  to  other 


and  casta  but  a  trifle  eea- 
t  rectangular  box  of  Ua  or  vne. 


H'D-  long,  llio.  wide,  i 
sure.      The  bottom  is  n 
ither  starch  I  have  tried  will  do    out  to  be  cle»ned,  and  is  made  ot  wire  attliig  N  « 
iTch  stains  with  green     aa  dots    wires  to   tbe  inch,  baring  a  frame  of  strong  u«s 

the   yam      Alter  these  starohes  I  wire  soldered   round  the  edge.     It  ma^  ba  furtbM 

_  _  'n  dyed  they  require  to  ba  thoroughly  dried  j  strengthened  by  two  diagonal  iron  wires  etuaral 

*'  4  '      9  '    16'   '^i'   *""  jand  monaled  in  damar,  then  the ooncentric  markings  ;  each  other  at  tbe  oeotni  and  soldeted  at  opposiii 

Or  inversely  as  the  iqusre*  of  the  disUnoM  (A);  'and  tbe  bilnm  become  very  consaicoous.  Thestarcii  corners  of  the  frame,  they  being  on  tha  lower  «« 
Bod  in  this  wuy  is  the  solar  attraction  law  estab-  ,  of  the  potato  di>ea  not  atom  readily,  but  an  alcobolie  when  the  bottom  is  in  tbe  boi,  where  it  rests  *f* 
li'bed."  I  Bolntion  ot  earmioe  dye  etuns  tha  lings  strongly,  ^  a  ledge  mado  to  riteive  it.    Tbe  lid  nay  be  In^f" 

three  errors  in  the  foipsung —   and  thna  rendera  then  easy  to  see,  bnt  for  soma '  or  not,  bnt  ahoold  have  a  hook  to  keep  it  ftlMa 

.  .1..   nnaxplaiDad  reason  tbe  alcohol  deatnty*  tl>^  pel^~   when  in  use.    It  ia  much  belter  not  hinged.   / 

riung  pewer.    TUs  will  dietingnith  potato  ataroh  I     Tbia  box  fits  on  and  is  aolderad  to  ufiH* 

_.!.._     ..__.•_     T  L.__  ^1^  f«Dnd  that'  shaoad  like  an  inverted  pyramid  (a*i*  ot^fW;  * 

•  part  aUt  Mid  '  aine  to  make  it  as  light  aa  poasibb),  »k  "Bi^Kt 
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■boitn  in  th*  cketcb,  BTid  fii^.l  at  too 
tub  of  the  two  longer  Mm  of  tha  boi, 
e  >  ■toot  bu  of  iKfa  or  olhar  bkrd  wood 
long  and  2m.  in  diamettr.  on  nhich  ths 
le  bandlo  will  fil,  aad  Ex  with  acrewa  • 
a  bcokon  one  end.  aQd  into  nnj  uprigbt 
a  atroDg  iroa  sUple.  about  3ft.  frjm  Ibc 
id  the  apjuratus  ii  oomplnW- 


now  a  hDnFyeomb  froni  which  ws  wlxh  to 

!  honej,  if  HDjof  tbc  oellaars  aulRl  the; 
biTed  olT  witt  a  ihirp  tbin  knifo,  htated 
ter,  cara  bsiojc  taken  not  to  bruits  the 
1  it  maf  DOW  be  placed  opon  the  win 
the  box,  abd  the  lid  abut  down.  HsTicg 
I  tbs  bar  through  the  loop  hook  the  iron 
leataple.  tbe  opirator  holding  ths  otbec 
bar.  Ur'"-  ■■--•■■' 


rapidly 


a  I  n 


9  bar,  IftUnv  the  eitracti 

fron  bia  banda. 

ng  tlia  itiok.  awing  the  ei< 

jt  a  dossil  timpflp  opsq  it,  turn  toe  cnnib 

I  to  take  the  hanrj  From  the  otber  vide. 

iR  the  eitnctor  ronnd  the  itick,  and,  if 

one,  all  the  bonaj  that  was  in  the  comb 

■d  in  tba  [unnrl,  and  ma;  be  drawn  off 

■  tnbe  at  the  bottom. 

iaab'e  to  Und  a  piece  ot  wire  aenni  the 

prent  it  ilipfing  out  of  the  staple  during 

ion.      To  learn  to  awing  the  eitraotor, 

loe  with  it  empty  ;  also  practice  itopping 

1  fnnnfl  polnla  downwarda,   by  catcbiag 

e  iron  handle  with  one  hand  ;  bat  no  osa 

Dy  difficulty  in  using  it  after  trylngit  onoa 

md  baring  nsod  it  myisK  many  timea  I 

n  fonnd  it  throw  out  a  grub  or  young  bee, 

aa  ejfg,  although  I  have  uaed  it  many 
omba  partly  fill^  with  brood. 
auremfata  I  haie  giron  are  t' . 

it  juat  takea  the  Woodbury  frame  ._ 
th   which   I  always  work,  and  ia  wide 

take  lari;er  nsmba,  whioh  I  ■ometiinea 
collateral  and  other  hi(ea  ;  batofcouraa 
>y  Tary  thsin  to  auit  tbmr  own  fancy.  The 
'  be  9  or  lOin.  deep,  and  the  handle  muit 
>agli  lo  allow  the  lid  to  open, 
w  this  mocbina  deacribed  in  a  little  book 
■ha  Italian  System  of  Bee-Keeping,"  pub- 
is Field  ofEoe,  but  hire  made  aoma  alight 

anggeat«d  by  prtstioe  with  the  mocfaiDe, 
d  an  improTcmant  apon  the  original  plan. 
Portogal.  B.  AlhaUey. 


illowiDfF  may  prababiy  be  intcrea 
inr  re^sr- :  -On  7>tardiy,  St 
I  p.m.  (GresDwich  mean  time)  we  wei 
rather  aaTBre  ■bosk  of  an  earthquaki 
waa  in  my  workabop,  which  ii  oa  tt 
[I  ahould  here  mention  that  tba  ol 
.  en  archea,  lomewbat  aimilar  to  tl 


d  the  or 


n  occasioned 


ime  degree  the „ 

of  earthquikaa,  which  are  by  do  msana  rare 
workahop  ia  nnrier  one  of  theaa  trchet.)  I 
I  a  ateody  rumbling,  oa  if  a  catrioga  was 
rn  lbs  aTfluuB  towarda  the  palace.  This 
icreoiad  for  acme  seconda,  whea  t  felt  tba 
ichlwos  working  giraa  lurch.  I  waa  for 
t  apetl-booad,  and  on  laakicg  round  dia- 
ooila  of  wire  which  wsre  bung  on  the  wall, 
ick  to  their  original  places,  olao  a  rattliag 
1  botUea,  and  the  atd'-ment  of  a  bottle  ot 
eonrte  of  preparatian  was  thaken   np. 

■  ODabaaement  Boor  murt  be  eclf-eTident 
■i^  Of  tba  abook.  On  going  upstaira  I 
dalBtioii  at  the  shock  waa    beantifnlly 

■  •  ^nomtou'a  aipbou   recorder,  and  on 
■  ■  ■■    «haT«lB9(«d  7  toSaeconcla. 


Yeaterdsy  being  in  Liaboi  (about  ID  milei  from  hrrr) 
I  mode  inquirier,  and  tauad  only  a  alight  abock  had 
been  felt  tbera  but  a  tew  mioutta  pTsrioua  to  the 
lime  recorded  by  ms- 

I  ahoaW  liko  lo  brar  if  any  ivrtbqnake  hie  been 
felt  alaewhcre  about  tba  same  time. 


CaroaTcUoe,  Lisbon. 

ADTTLTEBA-TIOSB  07  TOOD 
U  BTBOTB  D— 8D  a  AB. 

111521-]— This  important  anbatouoe  i*  ■  eon- 
stitnant  part  of  a  number  of  planU.  It  it  afforded 
eapecially  by  the  angar  etna  (Arunda  aaooharifar), 
it  has  a  •peoiGe  grarity  of  IS  :  it  ia  aolable  in  about 
one-third  o(  ita  weight  of  cold  water,  and  ia  moeh 
mora  salable  in  boUing  water;  it  meltiat  160'C.  into 
a  Tiaoona  colonrleaa  moaa,  which,  on  ooalins,  forms 
tba  solid  known  as  barley  angar.  Some  of  the  moist 
sugar  sold  ii  very  impure.  Biased  by  the  dirty  prao- 
liet  of  eipoting  the  sugar  in  the  window.  In  one 
aanple  I  examined  I  fonnd  bain,  oolonrad  cotton, 
fibre,  aaad,  and  minute  aawduat-like  fragments,  and 
aogar  inaeoU  {Acarna  aaeobari).  Some  ot  tba  cheap 
moist  (u^ar  contaioa  aalta  of  iron,  which  boa  Iha 
effect  of  blacking  the  tea  naed  with  it. 

Tbe  principal  adnltarations  conaiat  of  the  addi- 
tloni  of  glocote  and  dixtrine.  Other  adulteratiooa 
ara  said  to  haia  been  nred,  snob  ai  sand,  starob, 
chalk.  A.3.,  bnt  I  have  only  found  them  ai  an  oeoi- 
dentml  imparity.  Tbe  pretenoe  of  grape  angar  in 
cane  sugar  can  badet'cted  in  the  following  manner  : 
Pol  into  a  Bath  150  grains  of  the  ingar  to  be 
tealed,  then  add  300  ot  diatilled  water,  B  graini  of 
canatio  potaah,  and  boil.  It  the  angar  b«  pare  cane 
aogar,  no  obange  will  take  plaoe  (or  it  might  take  a 
green  tings),  bnt  if  grape  aagor  ti  present  the  s olu- 


...-  attached  to  the  oppoaite  enda  of  tbe  leyer  ai 
ahown.  Tbe  area  ot  Iha  drum.  A,  beiog  greater  than 
that  ot  drum,  B,  tba  praiaure  of  the  atmoephere  on 
A  pnlli  the  lecer  into  the  position  shown  for  kMpicg 
the  brake  off,  but  when  air  ia  admitted  into  the  pipe 
along  the  ti»in  by  the  drirer.  or  by  either  of  the 
gnarda,  or  by  an  oocidental  aepantlou  of  the  cai^ 
risgei,  tba  power  of  the  drum.  A,  ia  dentmy,  d,  and 
the  pressure  nf  theatmosphereon  drum,  B.  ia  then 
free  to  oot  independently  on  the  teTsr,  reraie  lU 
position,  and  in'tuitly  to  apply  the  brake.  Jatt 
before  etniting  it  i>  necssear;  to  withdraw  the  air 


Till  tl 


delicate  teat  is  that  Originally  oon- 
triied  by  Trommer.  Diasolre  aome  sugar  in  aome 
diatilled  water,  and  odd  a  litUa  aolphate  of  eoppar, 
and  then  add  canstie  potaah  in  eioeii  (an  excess  oF 
potash  is  prodnotire  of  no  barm),  and  boil  for  a  few 
minat«B.  It  deitrine  ia  preaent  the  liquid  will  be 
come  green,  but  if  grape  snsar  ia  present  ths  s*It  of 
o^ppar  will  becoms  redaoed  into  the  rsd  oiide  at 

Another  portion  ot  the  angar  sbonld  be  dissoUcd 
io  water  and  a  small  qnantity  examined  nndcr  the 
mirroscupe.  when  sporules  of  sugar  fungi,  angar 
uitei.  and  yarions  other  thinga  equally  nasty  will  be 
plainly  snea.  If  iron  is  present  a  drop  or  two  of 
potorsic  feirjcyauida  will  prodoca  a  beautiful  blna, 
due  to  tbe  formation  ot  Frusaian  blue. 


sand  ;  !>,  wool  fibre  ;  0, 


OOHTIHOOOS  BBAKBS. 

ri«32."V-r  NOTici  in  ynur  i<aue  ot  the  7tb  inat 
a  letttr  from  "  C.  E.  8."  giting  a  drawing  and 
description  of  my  automatic  raconm  brake.  Haying 
before  me  a  cony  ot  Mr.  Westinghoase's  own 
circular,  dated  April  Bth,  1BT9,  in  which  he  (Mr. 
Wsstingbousc)  boa  thought  £t  to  oompars  my  brake 
with  bia  own,  in  "  a  fair  and  impartial  manner,"  (?) 
I  cannot  tail  lo  uotieB  tbut  "  C.  E.  S  '»"  letter  and 
drawing  are  merely  a  r^chauj^  of  the  statementa 
and  inaccurooiee  contained  in  that  circular.  Frora 
this  fact  your  readers  will  be  able  to  draw  thrir  own 
eonoluBiona,  and  farther  remarka  are  not  necessary. 

In  order,  howerer.  that  yonr  readers  may  iiare  a 
correct  idea  ot  what  the  "  automatic  Tacoum 
brake  "  ia,  I  send  you  a  drawing  ot  it  as  applied  on 
the  Uidland   Railway,   which,  if  yonr  readers  will 


from  ^e  ^paa  and  dmma  througbont  the  train  ; 
this  is  done  by  the  drirer  opening  tiie  ateam  ejeotor. 
Oo  the  train  being  stt  in  motion  ths  ejector  is  aliat 
off,  and  the  yaeunm  ia  than  maintwaed  by  the  pump, 
which  ii  worked  from  tba  engine.  Air  con  be 
oomitted  into  the  pipe  along  the  train,  tor  the  pur- 
pose of  applying  the  brakea  by  aimpla  oocks,  one  of 
which  is  oonieniently  placed  iritbin  reach  of  ths 
drirer  on  ths  engine,  and  at  theguaida  oBSOch  bi»ke 

I  alao  send  yon  ths  results  of  some  experiments 
mode  with  traina  of  sqna]  weight,  fitted  np  with  the 
two  descriptions  ot  brakea,  which  are  aufficieot  lo 
show  the  relative  effisieDCy  of  the  two  systems,  and 
to  contradict  "  C.  E.  S.'a  "  sUtement  oa  to  tbe  time 
required  to  aet  my  brake,  which  atatement  he  seems 
to  hare  oopied  word  for  word  from  Mr.  Werting- 
bouoe's  own  compoaition  in  the  eironlar  aboTS  alluded 
to.  ^ih  refeience  lo  the  canoluding  paragraph  of 
"  C.  E.  S.'s  "  letter  about  ooeki  at  the  ends  ot  ths 
carriages,  ia  which  he  attempts  to  ahow  that  the 
want  ot  them  is  a  defect  in  niy  syaten,  I  simply 
remark  that  if  tbe  action  ot  a  brake  ia  to  depend  upon 
a  porter  turning  a  oock  the  right  way  I  would 
rather  not  inbrodnoe  auch  a  danBaiona  element  into 
my  brake.  Such  a  cock  migbt  be  left  open  when  it 
abcnld  be  tbut,  or  it  migbt  be  abut  when  it  should 
be  open,  in  which  latter  case  (he  drirer  would  ba 
deceiTad  by  tbe  gauge  in  front  of  him,  and  moat 
dtiostroaa  aooideatt  might  be  the  rsiult. 


Totolwaleht  of  trail    'S-^.S      3^  =.       ''%     Vacuum 

....  ..|,  ,j 


■  £2Dd.  1S7S. 


Tons,    Owt.    tjii 


|4i 


Nora.— Tbe  preuure  ordiaorilj  m 


ntained  in  tbia  braka 


makaa  it  appear  be  to  disintenatedLj  opbolds,  Voij  \  CMtu^e, 


apecioi  exp. -_  , .._     —  ., 

Dncbeta  of  Argyll,  and  alio  tbe  docal  parly  and 
friends  to  attend  tba  fnnaral.  The  txau^  QXB]i4^■A. 
PaUmaia  *VM!(pn»  »» ,  A.>ws*oKcna^«  ^  vfom. 


3(8 
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ordinary  ooaohes,  ftod  it  was  fitted  tbroughoat  with 
the  Westinghoose  aatomatio  brake. 

It  has  been  etatfd,  in  some  of  the  newppapers, 
that  the  speed  at  which  this  train  ran  was  "  some- 
thing extraordinary."  The  length  of  the  rons 
without  stopping  is  worthy  of  note,  but  the  actual 
mnning  speed  was  the  same  as  the  ordinary  oitrht 
express.  The  train,  as  far  as  it  ran  over  the  Mid- 
land line,  was  at  first  intended  to  stop  at  Leioeater, 
Cndworth,  Water-lane  Junction,  Leeds,  Skipton, 
and  Carlisle ;  but,  by  a  special  order,  Normanton 
was  substituted  for  Cndworth  and  Water*  lane  Junc- 
tion—the  booked  time  being  as  follows  : — 


M.  Chns. 
99    9    . 

185    6    . 

22077    . 
307  00    . 


St. 
Leicester 


June  3,  p.m. 

Pancras     dep.  ...      9.15 

{arr.  ...     11.25 
dep.  ...    11.30 

June  i,  a.m. 

Normanton     ^^  ^      li 
Carlisle  arr.  ...      4  80 


The  ordinary  9.15  express  followed  the  8p<'nial 
at  9.18.  It  will  be  noticed,  upon  reference  to  Vol. 
XXIV.,  pai^  271,  that  this  train  ran  the  shortest 
route,  w\i  Stayeley  and  the  Leeds  curve. 

This  train  could,  if  necessary,  hare  performed  the 
journey  in  very  much  less  time,  but  as  the  party 
did  not  require  to  arrive  at  their  destination  until 
the  morning,  there  was  no  object  in  booking  the 
train  at  a  his|fa  speed.  The  longest  run  without 
stomnng,  it  will  be  observf d,  was  from  St.  Piancras 
to  Iiflioester,  99  miles  9  chains,  the  train  for  this 
part  of  the  journey  being  drawn  by  engine  No.  804, 
which  is  one  of  those  rebuilt  last  year,  with  cylinders 
18in.  diameter,  and  26in.  stroke,  the  coupled  wheels 
beinfir  6ft.  8in.  diameter.  This  train  kept  mo«t 
admirable  time,  notwithstanding  that  it  was  slackened 
three  times  on  the  journey  by  other  trains. 

June  19.  O.  B.  S. 


ORIGIN  OF  IjLNQUAQIS, 

[14524.]— Althouoh  a  very  tyro  in  know1e<?ge  of 
the  wonderful  art  of  language,  I  venture  confidently 
to  think  that  the  letter  on  this  subject  (14183,  pp. 
368>9\  while  displaying  many  interesting  pointo 
that  Mspeak  a  thoughnol  writer,  yet  conteins  one 
or  two  prominently  fallacious  statemente.  The 
stn^  of  language,  however  tru^y  fascinating  a  science, 
is  not  yet  but  complex  art,  boiring  indubiUbly  the 
impress  of  human  inventiveness.  Bespecting  the 
broad  generalities  of  speech  countless  volumes  have 
been  written.  It  remains  for  some  one  in  the  future 
to  reward  the  weary  student  by  describing  exhaus- 
tively the  nature  and  science  of  the  simply  subtle 
bases  of  language— vowels  and  consonante. 

Mr.  Toy  beUeves  that  originally  gestures  and 
simple  vocal  sounds,  now  used  as  interjections  in 
speech,  were  the  only  means  of  communication  of 
ideas.  I  am  surprised  to  fird  no  mfution  made  of 
"  knotted  strings,"  which  were  believed  to  have  been 
in  use  for  transmission  of  ideas  amongst  some  of  the 
ancient  inhabitente  of  that  marvellous,  aluoat 
mystical,  region,  Central  America. 

The  earnest— one  might  say  passionate— plea  for 

Srimitive  lai^gaage  reminds  one  of  the  narrow 
efenoe  of  naturiilifem  once  put  forward  by  a  strange 
French  philosopher.  If  it  be  admitted  that  simple 
voc»l  sounds  were  useful  as  adjuncts  to  gesture,  why 
could  not  such  a  system  of  expression  be  iafinitely 
extended  ? 

And  now  I  come  to  consider  the  most  importent 
portion  of  the  letter.  Mr.  Toy  does  not  seem  to 
share  the  belief  of  some  savants  that  vocal  sound  in 
some  cases  is,  and  has  been  purposely  formed  to 
appear  approximately  analogous,  m  some  manner 
subtle  or  palpable,  to  the  thing  or  idea  it  representa. 
I  am  one  of  those  who  would  emphatically  express  a 
belief  in  the  intrinsic  poetry  and  music  of  laneuags* 
or.  in  other  words,  in  onomatopoeia,  and  confess  to 
being  to  some  extent  a  "  bow-wow  "  theori>t.  Could 
our  Aryan  ancfstors  in  their  pastures  have  been 
prosaic  menP  It  happens  that  we,  their  remote 
descendante,  speaking  a  language  which  is  mainly 
formed  of  one  part  of  the  many  ramifications  of  tbie 
primitive  tongue,  possess  onomatoposic  words  agree- 
ing with  those  in  ancient  and  distinct  branches  of 
that  parent  language. 

I  leave  to  some  more  capable  and  erudite  corre- 
spondent the  task  of  precisely  comparing  the 
resemblances  between  ancient  and  modem  words  b^^ 
longing  to  the  great  and  well*named  Indo-European 
family  of  speech,  and  of  discussing  fully  upon  the 
vexed  q^uestions  connected  with  the  large  subject  of 
the  antiquity  of  Isnf^uage.  How  richly  expressiye 
are  manv  of  our  ordinary  words.  Take  the  word 
cruel ;  woat  intensity  of  fierceness  it  bespeaks.  How 
softlj  indicative  of  the  strongest  vet  most  tender 
passion  of  life  is  the  word  love,  what  resignation 
of  grief  in  the  word  sad,  what  pall  of  woe  is  spread 
by  gloom !  The  vulgar  word  "  mum,"  it  has  ben 
pointed  out,  allied  as  it  is  with  the  old  word 
"  mystery,"  well  indicatea  because  expneied  qvito 
laUally,  Uie  close  sileiUM  desired  in  iht 


addressed.  Is  there  no  rough  music  in  buzz,  whirl, 
burr,  crash,  splash,  crack,  murmur,  ripple?  Con- 
trast soft,  g^utle,  meek,  with  hard,  harsh,  sU^rn, 
bold.  What  quickened  joy  is  exnrfssed  by  glad, 
and  bouni^lees  buoyancy  by  joy  !  Caligraphy,  as  an 
art  of  fixing  and  forming  a  depository  for  the 
thoughte  of  man  must  always  be  ranked  second  in 
importmce  to  the  art  of  expression  of  ideas  by  arti- 
culation, which  must  have  been  the  great  forerun^ 
ner  to  symbol  writing. 

The  weak  point,  I  imagine,  in  the^  English  and 
some  other  written  langnages,  lies  in  their  un- 
phonetic  aspect.  Volumes  of  argumente,  however, 
it  is  obvions,  ^ould  be  hurled  against  the  recent  pro- 
posal to  radically  alter  the  existing  orthography  of 
our  language.  The  wealth  of  knowledge  and  ideas 
transmitted  through  the  agee  by  writing  it  is  impos- 
sible to  conceive  and  estimate.  This  art  and  ite 
great  modern  attendant  ene  of  printing  have,  by 
degrees,  systematised  the  known  forms  of  spoken  lan- 
guage and  developed  modes  and  styles  of  varied  yet 
accurate  expression.  How  vast  the  world  of  modern 
litprature  alone  with  ite  diverse  throng  ! 

A  word  or  two,  by  the  way,  as  to  criticisms  upon 
a  certain  favourite  style.  There  is  no  doubt  of  ten 
an  air  of  superficiality  surrounding  the  popular 
examples  of  '*  fine  writing,"  but  the  men  who 
usually  denounce  such  a  style  are  those  who  adopt 
an  opposite  and  cold  mannerism,  wlu>se  knowledge 
of  the  form  of  language  is  unlimited,  yet^  for  whom 
its  true  fulsome  spirit  has  only  a  negative  charm. 
They  are  the  consonante  of  life,  the  men  they  deride 
beipg  sometimes  ite  tuneful  vowels.  Such  critics  are 
the  kind  of  men  who  would  sanction  free  trade  in 
everything  but  speech.  If,  as  learned  men  tell  us, 
nearly  all  the  European  dialeote  are  derived  from  one 
great  fountein-head,  the  Aryan  language,  why  should 
there  be  attempted  to  be  imposed  tor  any  European 
race  a  precise  restrictive  use  of  simply  one  of  ite 
branches  instead  of  a  broad  cosmopolitan  riew  being 
adopted  ? 

Finally,  when  the  studies  of  mathematica  and 
metephysics  are  brought  from  the  stodeet's  closet 
and  applied  in  the  elucidation  of  all  the  ordinary 
phenomena  ef  life,  then  may  the  study  of  language 
be  fuller,  and  more  properly  receive  the  name  of 
science,  and  deeper  beauties  be  shown  of  that  won- 
derful creation  which  springs  from  the  chaos  silecoe. 

H.  Woollen. 
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,    In  iheW  wuwen,  O^rruiipndtmit 
apse^ully  requ«9ted  to  msntwKt  m  mcK  ti 
th§  HiU  amdmmhor  of  ih»  qugm  oikict. 
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[31043.]— BUp  Conpllng  (IT.Q.).-  .  , 
slipped  by  moans  of  a  slip-coupling,  which  is  likesa 
ordinary  link  coupling,  exoepting  that  the  ead  if 
one  of  the  loops  is  hinged  something  like  a  padlock. 
The  end  of  this  link  is  kept  shut  by  a  pin,  to  whioh 
is  fastened  a  cord,  passing  over  a  pulley  into  the 
oruard's  brake  van.  When  the  guard  vrishes  te  dip 
the  carriages,  he  pulls  this  pin  out  by  means  of  tte 
cord,  and  that  releases  the  end  of  the  link,  and  the 
draw  hook  then  passes  out  free.  Two  cords  sie 
fastened  to  the  swinging  end  of  the  coupling,  andtte 
other  ends  to  the  sides  of  the  roof  of  the  brake  via, 
which    prevent   it    from    striking   the   ground.^ 

MUBANO. 

[32209.]— L.  and  N.W.B.  Tmmel  (IT  Q.).-Tte 
report  cannot  be  true,  as  trMUS  now  (May^  15)  ru 
through  the  new  tunnel.  A  new  stetion  is  \mog 
made  at  Loudoun-road,  and  Kilbum  and  Chalk  Fsna 
(Camden  ticket  platform)  Stations  have  had  new 
tiled  platforms,  with  stone  bordering,  and  of  aeon* 
venient  height.  Kilbum.  also,  has  a  new  and  eo«» 
modions  signal  cabin,  and  when  all  is  finished,  ths 
North  London  trains  will  run  through  to  Kilhon, 
calling  at  Loudoun-read.— Mubano. 

[82218.]— O.N.  Pour-r?oupled  7fb.  Xnghiei. 
—There  are  six  built  by  Messrs.  Fowler  in  18Q6;  I 
believe  there  were  two  as  built.  Nos.  264  and  268-st 
all  events.  No.  268  had  not  been  rebuilt  in  the 
autumn  of  1876,  and  264  had  not  last  NovemW. 
The  other  four  were  rebuilt  as  single  engines  in  1875. 
I  think,  and  they  are  used  for  express  trains.  la 
1876  the  "  up  "  day  Scoteh  express  was  nearly  alwsfi 
worked  by  them  from  Peterborough,  and  twoof  ftea. 
Nos.  265  and  266,  always  take  the  4.15  p.m.  trsia 
from  King's-cross.  and  are  the  only  engines  on  the 
G.N.  fitted  with  the  Westinghonse  brake.  I  have 
only  seen  268  on  goods  and  fish  trains. — MiTRANO. 

[32608]— L.  A  N.W.  "Bloomer*'  SnginM 
(y.Q, ).— These  all  have  "  inside  "  cylinders,  and  thi 
ariving  wheels  have  inside  bearings  only. — MuRJiKOb 

[32639.]— Pitch  of  Screws.— The  follovnng  is  the 
table  of  standards  of  size  for  tops  and  dies  .— 

New  standards 


OBIOUT   OF  liANanAQE-BATI]  OF 
INGAVA81D  OF  POPI7£iA.TION. 

[14525.]  —  You B  correspondent,  Mr.  Toy,  has 
omitted  one  very  good  argument  in  favour  of  the 
gradual  development  of  language— and  that  is,  that  a 
child  who  is  bom  d^  is  also  dumb  as  far  as  arti- 
culate speech  is  concerned,  although  tbe  organs  of 
speech  may  be  fully  developed.  Such  children  would 
articulate  correctly  could  tbey  be  made  to  under- 
stend  the  pounds  to  be  uttered. 

Were  language  an  innate  faculty  we  should  have 
but  one  universal  system,  which  would  require  no 
teaching,  and  a  child  should  learn  as  he  learns  to 
walk  or  eat. 

I  have  juftt  had  a  conversation  with  a  friend  as  to 
tbe  rate  of  incresse  of  the  population  of  the  earth, 
with  a  view  of  calculating  from  that  rate  the  time 
that  man  ha?  existed.  It  would  be  interesting  to 
know  whether  such  calculations  have  been  made,  and 
wheihfr  there  are  any  reliable  data  for  sach.  I 
should  think  civilisation  tends  to  increase  the  popu- 
lation (notwithstending  the  many  directions  in 
which  it  also  tends  to  shorten  life),  as  we  seem  to 
value  existence  more  than  savages,  and  to  place  a 
greater  value  on  the  lives  of  our  ofiTspring.  Take  the 
Chinese  nation  for  instance.  I  do  not  thiuk  they 
increase  in  the  same  ratio  as  tho  English  or  other 
Continentel  nations.  Within  the  h^t  150  or  200 
years  the  English  nation  has  increased  immensely. 
What  other  people  can  boast  of  so  many  colonies 
and  offtfhoote,  and  what  country  is  more  thickly 
populated  than  ours  ?  Other  nations  certeinly  have 
more  ground  at  home,  and  do  not  so  much  require  to 
seek  fresh  pasture ;  but  they  do  not  seem  i^  have 
developed  themselves  pari  passu  with  Great  Briteiu. 
But  this  is  wanderirg  from  mathematics  and 
stetistics.  Have  any  of  our  friends  figures  on  which 
the  above-mentioned  calculation  could  be  based  P 

Os. 


Ebratum.— In  letter  14478,  p.  367,  tho  full  <^tep 
after  "  train,"  in  line  6,  second  paragraph,  should 
be  placed  after  "  interference"  in  line  5. 

Ebbatum.— SuNBPOTS.— In  my  letter,  p.  367, 
for  "  2,  May  28,  eveung,"  read  *'  morning." — 
James  Durbant. 

Ebbata^Two  misprinte  in  letter  14456  (E.  M., 
No.  690,  June  14,  1878)  need  oorrcction.  The  para- 
graph relating  to  O^  O^  Cygni  should  stand  thoa  :— 

0»  0«  Cygni  X  (A.D.)  323°  41'  a :  337*  838  :  1839  95 
Sttyik.  (A  D.)  888<"8       :  SSS""  0     :  1838  67 

•ad  aol  m  printed.    In  tiit  imim  psmoraph  for 
II Bvj^^im  ^ oicMm  omI  ii«ignM  S    md 


No.  of  screw 
threads 
per  inch. 
48 
40 
33 
24 
24 
24 
20 
20 
18 
18 
18 
16 
16 
14 
14 
14 
12 
12 
12 
12 
12 
11 
11 
11 
11 
10 
10 

9 

9 

8 

7 

7 

6 

6 

6     •    . 

6 


Old  sizes. 
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of  sise 
decimals  of 
an  inch. 
•100 
•125 
•150 
•175 
200 
'225 
•260 
•275 
•300 
•325 
•350 
•375 
•400 
•485 
•450 
•475 
*500 
•52.S 

•5ro 

•675 

•600 

•635 

•6.*iO 

•675 

•TOO 

•760 

•80O 

•875 

•900 
1-000 
1125 
1*250 
1-376 
1-600 
1-625 
1750 
1*876 
2^000 
2*126 
3^250 
2'S76 
2'600 
2-625 
2750 
2-875 
3000 
3*250 
3500 
8760 
4^000 
4^860 
4*600 
4750 
5*000 
5*860 
5500 
5760 
6*000 
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SS.]— Xi.  N.  W.  SDd  Q,  IT.  Boai*  Bngtuei 
).— I  think  the  rolHng  (rom  ei>la  to  lids,  wbvti 
IE.  tlut  "  SboriStroka  "  bu  noticad,  isdax  to 
aga  oF  tbe  rails  bnin;  loou,  more  tlun  to  the 
mi  oatvidB  ej^lindere  1  bsTe  uea  the  ume 
irith  engiuei  of  tba  "  PracojJer'"    '--  -----J 


ro.l— Whitonlnf  Balla,— In  reply  to"nti- 
I  "  the  proccia  Iw:ih  to  ajieertuD  iiVhoilina, 
re,inmcid>;  the  otherprooeue*  luc^cratund. 
it  not  nplyinir  Kioaer,  UTiDar  bcBuavay  froai 

-WiSEaOHE. 

13.]  —  HetropoUtul    Bkilway    Coachei 

l.-AU  theee  nn  on  two  foar-ifhteieii  bogio 
.— MUBANO. 

e  ]— Harki  on  Ooini.— No  i  the  ranrka  I 
rare  atamped,  Kppureatl;  Kime  ja^n  ftftor  the 
f  the  coin.  Bud  ure  right  dq  the  he^,  in  all 
rof  ponitioaa. — Mukano. 
)8.]— tnviaible  Ink.^Milk  makei  a  good  in- 

ink.  and  I  balieTO  batteruiilk  ausireia  the 
fl  better.     It  will  aot  ahow  if  writ 
len-  pen,  and  ironing  with  a  hot  I 
it  way  of  ahowing-  it  np.    All  inv 
Ciw  on  glaisd  paper  i  therefore  nuglaied  p^per 

henaea.-lIuaiKO. 
15.1— Thrae-Crllndar  EnKiiiai,— Bepl^n? 

U.'g  "  InqnirT  on  page  S47,  whathar  it  is 
irbood'i  or  WilUn'i  tbrea-oyliDdeT  enKiue 
I  waa  inqniiing  abont,  I  bava  aince  got  that 
latioD  which  1  wanted,  for  it  wai  do«c  on  lii 
from  mv  inquiry  to  receiring  a  mply  from 
.,"  and  it  he  conld  giya  mc  a  little  icforaiation 
M-oylinder  eoglQea,  only  in  rather  leai  time,  I 
b*  Ttry  glad,  aa  followa  i-Ia  tbere  fonnd  the 
in  tbree-oy Under  ainiile.iuiting  angioea  that 

first  anticipated  P  1  hare  been  informed  that 
iqaire  a  tremendoua  amount  of  back  preaeare 
;>  the  piatooa  and  connacting-rods  np  to  their 

If  that  ia  (O  a  aaar  mnat  lose  ai  mnch  in  fnel 
nuai  br  not  raqnirins  the  adjuatmenli  that  are 
id  in  biah-apeed  short  atroke  donhle-acting 
a.  If  '-  J.  M."  ia  praetioally  aeqaaioted  with 
cylinder  eairinee  libbuldbaTeryglad  otfatnre 
atioD  reapactin?  same,  as  well  aa  the  abore. — 


probably,  aomethliig  like  balf  a  eenlur 
more  ;  it  is  almaat  unwearontabla  I'.),  a 
the  only  two  things  the  pai'~ 
— '->'■>-"'- pariDg  atonea. 


old,  if  not  I  ednra  of  board,  draw  a  Una,  and  from  O,  with  a  radias 
._d  it  one  Dt  I  oF  7in.,  rmt  the  pcrpan^icalar.  draw  a  line  through 
oeatnry  age  [  tbli,  and  mark  with  tho  iDcha;.    This  line  aqaaras 

__     ._ .. a  aome  of  it    the  circle  npar  Bnongh  for  all  praotieal  pnrpoiei, 

■u  front  of  Eustan  station,  and  alao  in  the  chareh.  Fig.  2.  Now  for  the  other  side  of  the  board.  Mark 
yard*  (pkTemanI)  at  St,  Mary,  IiliuRtoD.  Haekney,  |  tba  left  side  with  Inijbea,  the  T-aqnara  will  do  for 
and  Limehoasa,  and  in  moit  old  parts  of  London,  <  the  other  aide,  and  at  abont  IKn.  from  left  side  draw 
TUs  aame  itona  was  nsad  rery  nineh  at  Glraresend.  la  psrpeadinilar,  maainratrvm  this  Uneat  bottomon 
There  is  a  great  deal  of  it  in  Wind  mill- street.  Ai  each  aide  tlin.,  draw  a  line  from  tbeae  marks  t«  tba 
an  illostralion  of  the  dnrability  of  it  I  nay  meation  '  top  of  perpandienlar,  making  a  triangle.  Diride 
that,  in  front  of  the  kilcbao  door  in  the  front  aren  each  side  into  aleran  aqnal  sjueai,  and^  from  thoae 
of  No.  38,  ThebertoD  Btmet,  liliugtou,  ia  a  abib  ol  marks  draw  lines,  allot whion  will  ooma  to  (ha same 
this  stnoe,  with  an  iuMriptioa  cat  on  it  in  fint-ratr  '  point.  We  will  sapposa  foa  bars  the  nno  rat  for  a 
preaerration.  which  is  as  foltowB  :  "  Castle  Hill  7ia-  tnbe ;  la*  it  agunst  the  triangle,  and  copy  the 
"     I  shonld  like  to  know  where  tbie    diriaioBS  with  acratobei,  and  mind  yon  start  froir  - 


qaarried.  and  also  the  white  stone  that 
I  ased.    Perhapa  Mr.  J.  U.  CoUiaa  can 
9  light  on  the  anbiect. — Mubano. 
[32009.1— Paper  Oanoe.— "  Auatralia  "  does  not 


I  fnll-ii 


earn  that 

._ minhtfile 

lanmer  u  ODt,  The  idea  in  inbdiTidiair  the 
ia  ainiply  to  allow  its  solution  to  take  place 
ujility.— Tbio.  Pitt- 

■0,]— Chomloal,— To  tho  other  replies  on  thi» 
ml  heg  to  add  the  following  arithmoticil  and 
tienl  eolotioas  :— The  aritbmatical  lolntion  is 
by  aaloalatiDS-  tho  amount  of  ohloriue  in  the 
(eight  of  KCI  and  NaClreapaotiTely,  aa  taken 
I  aiaay.  and  taking  tba  diHerence  at  thswtwo 
liea,  which  ia  the  eiceas  of  uhlorine  whioh 
leti  with  sodiam  abore  that  whioh  noilei  with 
lam,  thananbtract  the  weight  of  total  chlorine 
miied  chlorides  from  the  weiubt  of  chlorine 
[I'd  in  an  eqnal  qnanlity  of  NaCl,  and  oall 
Bt^renoa  the  partial  eieeaa,  juid  the  proportion 
le  whole  aieesa  of  ohiorine  ia  to  the  partial 
CO  ii*  the  weight  of  mixed  chloridefl  to  the 
of  HCl  in  the  aaaay.  For  inataam,  the 
.ng  example,  where  the  weights  are  taken 
be  atomte  eqniTalenta  of  the  slomeuts,  will 
tho  aboie  mle  mora  inl«lligiblo.  Let  na 
e  710  grains  of  KCI  mixed  with  6S'6  grain)  of 
conscqaently  the  weight  of  mixed  chloride!  ia 
rain^,  and  the  we i;ifator  total  ehloriae 71  grains. 
133  Igrs.  of  NhCI  contain  SO  77grs.  chlorias, 
13a  Igrs.  of  KCI        „         63  Stgn. 

Kxeeaa        ...       17  ISgra.  chlorine. 
loctisg  the  total  ohiorine  from  the  weight  of 
la  contained  in  133  1  graina  NaCl  we  hare— 
90  77gra.  oUorine  in  183'lgrs.  NaCl 
Ti  -nn —  mixed  ohloridel 


.jipr  would  be  of  no  nee  for  a  working 
Doac,  ana  aa  to  a  mere  model,  aa  it  is  called— wby, 
it  does  not  much  matter  how  h«  makes  tiie  frame,— 

[32010.1— Japannlna  Olock  Diala.— The  ana- 
I  metled  anrfacfl  la  pat  on  in  the  aanal  way,  only,  if 
I  the  baaa  is  a  thin  (beet  of  metal,  copper  or  liDc,  tho  ,„„ 
,  frit  mnat  be  morn  tneible  than  when  it  ia  applied  to  L^ 
,  poroelain.  Thia  is  aaaily  dona  by  oaing  a  ereater  ""'^f 
I  propqrtioa  of  Bai.  The  black  may  b«  either  burnt  in  >«««' 
I  with  a  aoitable  onamil  or  painted  with  "  drop  black  " 
'  and  gold  aiie.  itnt  tliese  operations  are  only  foe 
good  clocks;  the  cheap  thinga  are  simply  paintad, 
'  and  glased  with  a  lamish. — Eboh. 
I  [32012.]— Hnatel  Organ.-Tak«  the  aeetional 
drawing  giTsn  in  Vol.  XXIII.,  and  rednoe  the 
I  Boalea  in  proportion.  You  say  yon  want  the  extreme 
.  end  of  treble.  The  lop  note  of  Sute,  instead  of  a 
I  channel  the  aise  ahown,  abonid  hare  no  ohannel  at 
I  all ;  bat  the  reed  aperture  woali  be  a  trifle  longrr 
I  than  the  pallet  apertnre,  so  that  the  reed  would  be 
exactly  under  the  pallet,  only  the  thickness  of  the 
Tenerra  separating  them.  The  distance  between 
,  the  frames  would  be  the  aame  aa  ahown  in  the 
drawing,  bat  the  reneen  wonld  be  close  together, 
thna  rendering  a  block  to  shorten  channel  anneces- 
aary.  Why  ask  for  a  drawing,  so  troublesome  to 
make,  when  you  oau  aiiily  do  one  yoarsalf  7  The 
other  (wiitars  mast  be  treated  in  a  similar  manner 
to  the  flute  but  the  top  note  ot  the  10ft.  will  hare 
a  ebannel  ahout  the  same  as  the  top  C  but  one  of 
the  flate.-HENBi  Etiehne, 

[32015.]-Nair  Zealand  BaUwaya.— Appoint- 
msnti  can  he  obtained  by  applying  to  the  aAants  of 
the  eompaniea  in  tbia  connlry ;  hot  I  would  adrise 
the  querist  to  address  a  note  to  tba  agnnt-gansral  of 
the  colony  flrat— Sir  Jnlins  Togal,  7,  Weitmiaster- 


irue  centre.  From  all  tba  marka  rajaa  pprpendicu- 
lan,  and  now  it  ia  ready  for  any  angle  ^ou  ohooaato 
work  from.  Fig.  3.  The  neitproceas  is  to  desoiibe 
a  semidrcis  on  the  right  hand  side  of  board,  about 
an  inch  from  the  end,  raise  a  parpendieular.  and 
f^m  thia  at  bottom  draw  the  semioirola,  and  diride 
it  into  elsTen  equal  parts,  and  with  the  square  draw 
lines  throngh  all  the  marks.  HaTing  marked  tha 
height  ofangia  on  the  perpendicular  drawa  line  to  the 
other  ude  of  half  circle,  and  with  the  eompaaaea 
take  the  height  of  Bach  dirlsion,  and  mark  on  liuc. — 
Qgoboe  Bol'bn. 

r32B30.1  —  Pipe  Anglaa.— "  John  "  wU!  End  as 
?  in  trying  to  mark  off  an  angle  in  tho 
rould  take  to  make  tho  pipe,  unless  ha 


71-OOgr. 


I  eiceas.   U  77iirs. 
en  17*3  :  B'77  :: 
kductingthe  weight  of  chloi 
ne  weight  of  KCI  froi     " 


mixtare ; 
eoutaioed  io 
total  chlorine  wa 

NhCI 


17  43  :  T'Se 

>  Uie  percentage  of  NuCl  and  KCI  are  desired 
llewiag  aolutioD  may  be  n^ernl:-I.ct  W  = 
of  mixed  chlorid'-B.  C  =  total  chlorine,  a  " 
it.  potaaaium  in  KCI,  b  =  per  cent,  sodium  in 
E  >  KOI  in  mixture,  and  u  ^  KxCl  in  mixture. 
lax  +  by  =  100  (W  -  Cj 
I  +  y    =  W 

y  =  iOOW-_lI»C-aW 

B  =  W  -  (^'I'y^  ~)0'*'^  -"^'■l 

4]— London  Paving  Btone.— The  querist 
nmn  Uridge^atreft,  Ulackfriars,  The  light 
d  atone  is  York  lt..g.  which  ia  the  only  de. 
m  of  stone  used  for  foot  p-irenients  now, 
ng  Scotch  flag,  in  some  rure  inatancEe  ;  but 
mnch  more  eipcnaive,  nnd  ia  sawn  like  marble, 
.  of  bcine  split  like  slate,  whii^h  is  the  nay 
laf  ia  done.    Xow,  the  grc-y-bUck  stone  ia 


-J.W, 

[3![)ig.]~Qat.Blr  Bpslns.— The  host  form  of 
tbli  kind  of  engine  was  iuastratad  and  described  in 

No-  B07.— OBKBKOr, 

[33923,]— BepalrlnaaermanOonoortina.— Get 
a  aat  of  new  plataa  i  they  can  be  had  for  a  trifle  at 
almoat  any  muaie-shop.  The  reeds  are  of  brass  and 
Qerman  silrer,— Hknbi  Etixnnb. 

[33933,]— Boarlst  Tunic— If  by  "coal-gam  "  tar 
is  meant,  benioline  wilhremOTe  it,  and  then  a  weak 
solution  ot  ammonia  will,  probably,  ri'Store  the 
oolonr.  I  aaw  in  tbeaaoolumns  not  many  weeks  ago 
a  nombar  of  recipes  for  the  remoral  of  tbe  ditterant 
kinda  ot  stuos.  Perhaps  tba  qaerist  might  find 
something  suitable  there. — J,  Sxith, 

[32B30.]— Flpa  Anglea.— "  John  "  mnat  proride 
himaalf  with  a  drawing  board  3ft.  long  and  1ft-  wide. 
Mark  the  bottom  edge  with  inchM  the  same  ai  a  rule. 
Muka  a  T-aquare,  the  Uade  to  be  1ft.  long,  and  the 
point  must  be  afoll  lis.  widarthanat  the        '    " 


II  1^^^^ 

n    ' 

was  to  make  a  propar  pattern ;  bat   for    ararj 

different  angle  he  would  need  a  different  psttam. 
I  tbink  if  ha  was  to  make  a  templata  board  like  the 
following  sketch,  it  would  answer  all  ha  requires : — 
A.  bring  a  alab  of  wood ;  B,  being  two  piecea  of 
wood  nailed  at  right  aaglea  to  eaoh  other,  and 
adjiistad  to  any  angle  "John"  wants,  and  faatened 
with  tbe  aerew;  C  is  a  ledge  to  hold  pipe  in  position. 
— T,  CiiiBii. 

BrlnaTinFlBd  Annlaa. — Ths. .,...„- 


to  atari  with  the  inches  some  Bin.  from  left 
corner  of  board,  as  tbe  T-aqo are  works  tietter.  now, 
with  the  btTollod  aide  ot  square,  draw  a  line  from  O 
to  the  top.  From  7ia.  on  this  line  to  21iD.  on  bottom 
line  draw  a  slroigbt  line,  and  mark  tbe  incbea  oa  it 
from  right  to  left.  This  line  giies  the  circamtereaoe 
of  any  circle  where  cut  by  the  eqnare.    Thus,  at  7iB. 


„ from  S"tfcner'a  for  Ji .__     

be  the  bast  answer  to  thia  question,  and  at  the  si  __ 
time  Intarrating  reading :—"  Sinoe  the  old  days 
when  Norseman  Dangatora  named  New  England 
"  The  Vindud,"  this  eouti^  has  r«ioioad  in  an 
abnndanea  of  frnit.  ^rse  milUon  poaoh  trees  bloom 
each  spring  on  the  samw  plains  that  lie  between  the 
Dshtwaie  and  Cbeaapaaka  Baya.  Tha  apple  crop  ot 
tbe  conntry  ia  almoat  past  oonuUiuri  our  anrplua 


— itad  with  raspbarriaa,  while  tbe  P 

North  Carolina  and  Tannasaeaaraporplawitii  blaok- 
barriea  that  go  to  waste.  The  time  baa  bean  when 
an  extra  good  orop  of  peaehes  in  Delaware  meant  a 
million  baskets  of  fmit  lafl  nutoaobed  upon  the 
treea.  Tbe  primiti*e  work  ot  drying  fruit  in  the 
soniasUll  followed  in  many  parts  of  the  ooantry. 
Maine  is  noted  tor  its  slioad  apples  ;  New  York  is  the 
obisf  dried  apple  State,  and  sends  its  son-dried  pro- 
duct tor  export  in  halyes  and  qusrlsrs.  Ohio  and 
Uiehiun,  Illinois,  Indiana,  and  Kentucky,  prodnee 
, ..^__  ._  thjordorw'-^-'- "— - 


Urge  91 . 

Georgia  makes  a 


n.dried  apple  of  B  fioa  golden 


.-  to  pale  fla^ 
D  lenmMaBP,  North  Carc4inB, 
aea  at  tha  farmataada  rom  of 
and  ooverad  with  si'     ' 


lelicat«ly  ooloured  from  light 

Mlonr,     Erarywhere  '~  "" 

and  Georgia,  one  maj 

boardstilted  up  to  th. . 

fmit,  Bometimea  it  is  spread  between  abeeta  of 
mualin  to  keep  away  the  insects,  and  to  give  the 
fruit  a  finer  calanr.    These  small  lota  of  fmil 

M^lacted  by  theoouatry  ttorc-kaepers,  and  thus 

their  way  to  the  great  cities  ,and_  a  market.    The 


first  improvement  made  in  drying  fru-. 

tha  North,  and  eonaisted  ot  eovering  tha  fmit  with 

rlaaa.    The  hot-bed  sash  idle  in  the  bam  found  a 

aaw  duty.    Wooden  boxes  or  frames  made  to  flt  the 

•aah  were  prepared  and  aat  npon  legs  to  raise  them 

above  ground.    Holea  were  eat  at  the  front  near  the 

sottom,  and  at  the  back  near  tha  top,  to  secure  a 

(arrant    of   air  through  the  frame;  within  tbeae 

im  I  ilass-rootad  franws  tha  fmit  was  spread  on  traya  in 

it    ihe  fall  aun-light.    Tbe  glass  kept  out  rain,  birds, 

loe    snd  iuseets,  and  (ha  fruit  dried  more  qniBkly  and 

IB.  i  nth  less  lahoar  than  in  tha  old  way,  and  with  a 

in.  I  ieoidad  improvement   in   its  appoaiance.    Eiperi- 

Ice    ments  were  also  made  with  stores.     Tha  oooking 

. .- ire    itove  dried  the  fmit  more  quickly  than  the  sua,  hat 

ited.   Take  off  tho  I  it  was  wanted  tor  other  purposes.    Tne  next  step 
ranee,  ana  tnui  would  leave  0^.    Bat  if  for  Tin.    vaa  to  erect  drying  closets.     A  «ii».\\.Vn6qHi^^«» 
e  a.ld  thp  anbalnnce,  whioh  would  bc7i.    Again,  I  dr  closed  of  anj  imitwiwsA.  >iMB,«  it  V^■^i^ -«»»  ^"^'^ 
the  right  angle  of  square,  ate?„iu.  on  \)ottoai\vD.\\iol».tni&w>.wot  iSa«k,  m^  SB.'ii».»^»k^\»«5«ft.'. 


.    Suppose  i  had  it 


1  turned  7in, 
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imall  etoTc  Tho  siit^s  of  tbo  clOEot  were  pnterted  i  lueann  ia  &  binat  needle.  Thii  needle  falls  npon  ■ 
from  the  Gre  bf  brickwork,  anil  abave  the  ttoTc  were  -irlp  of  pnptr,  throagh  wfaleb  an  electric  carrent  i> 
placed  ahfliiB  For  tbe  fruit ;  inlet*  for  tbo  frffb  air  '  '^Dtianul;  piBiini{.  Tbla  paper  is  roanh.  and 
w*n  mads  at  the  bottom,  and  at  the  top  TPniilaton  i  r;<able>  the  needle  to  bite  the  piper  eicept  when  tha 
wFre  proTtdn]  for  the  eacape  oF  the  beatei]  air  and  '  .'irrent  ia  puaing  throngb  it.  Tbe  arm  pre»e*  on 
vnpoar.  Sucb  Hpplianoee  aniwered  a  very  <too<l  pur-  <  t  e  paper  with  aweiabt  of  16Ib.  Tbe  paper  ia  chemi- 
pow.  ani]  are  often  used  to  laia  thn  enrplns  frait  oF  '  :>11;  prepared,  brinit  aatnrated  with  chloride  of 
a  nmall  farm  for  domealic  use  or  for  tale.  Beaidea  i  "taiaiani.  Mr,  Edieon  baa  tried  20,000  different 
therp  domca'ie  appliancei  there  ta  now  in  nae  a  Terv  '  lemicil  lolntiona  and  combioatioaa  in  order  to  Gad 
EDod  iron  ilore  or  dryinfc  machine,  roatins  ahoat  70  r  !at  one  which  wonld  be  tbe  Wat  aad  aureat  oon. 
dollRDi.  HDd  aerrin?  to  dry  nil  kindg  of  fmit  in  a  -1  ictor  of  electricitf,  and  tbe  moat  anddenlr  take 
much  Ix'tler  manner  than  the  wDodfn  cToaoia.  which  .'iIAt  (be  friction  fro  is  tbe  paper  'Sweet  both; 
are  liable  to  take  Gre.  Thif  etove  i>  portable,  and  r.poae'  was  anng  thronsh  this  Diotopbone  with  oon- 
may  be  D!pd  out  of  doors  or  in  a  bnildlDs.  av  ia  most  ^i^^nibls  beaut;  and  power."  I  IvlieTe  this  Instm- 
n  tbp  firs-hoi  at  the    i^ont  was  described  in  its  primi" 


,   BTapes.  c 


airroas  the  traja  of 


peacbfl*.  berri 

TegetaWea.    A   

thronKfa  tbe  anparatna. 

fmit  and  qnicklj  filractin<("all  tbejr 

amoka  flap  from  tbe  Gra  pasM'S  tbronnh  tb( 
for  the  hot  air,  and  matarialt;  assiata  the  m. 
of  tbe  air.  Drjera  of  this  form  aro  larielj 
the  peach  diatricl       '  '*     ^     '       '  " 


I   nuder    Ibe 


tbe   I 


Dtojraph.— 


...^ aailj 

utBiiMHru,  miu  wlU  dry  as  mnch  fmit  in  a  day  ss  a 
familT  can  peel  and  slice  in  that  time.  Between 
Chesapeake  Be;  nnd  the  DelaWHni  ia  a  broad  and 
leTel  peninsnla— the  cntre  oF  tho  peach  irarden  of 
tbe  PontineDt.  Hem  the  peach  trtfs  atand  in  row 
K  Diile  loDB.  Ininriatirii  in  a  warm  and  mellow  soil 
and  ajTpnial climate.  Bverjfarmcoanteitihandreda 
or  Ibonascds,  There  are  foregta  of  20,000  trees 
standini  in  prim  and  atatel;  linet.  The  ptongbman, 
iroi'ina  hinborapa  between  tbe  tms,  aeema  to  be 
iraTellios  off  to  the  next  connt;.  Hers,  also,  btack- 
twrrj  and  itrnwherry,  pear  and  roapherry,  apread 

statelin. 


n  the  mild  and  ai 


IT  the  around  with  a  fiiit  and 
ce  onknown  to  New  EnnUnd 
□d  sandy  soil.  Free  from  stone*, 
'lanta  and  tree*  eraw  nr  if  it 
rard  the  labour  appnt  on  them 


and  i< 


fields  of  wheat  a 

strawberriea.  Each  farm  in  the  laat  peach  earden. 
which  coTcra  tbe  whole  of  Delaware  and  a  part  of 
Maryland,  Pennsylvania,  and  New  Jpri.Py.  bae  an 
■Torsgp  of  1,000  peach  tropa.  Some  largo  e»tab* 
count  10  000,  IG  000,  or  20,000  trees  in  one  bloek. 
With  a  fair  crop  there  wiU  be  6,000,000  biaketi  of 
poachea  on  these  treea.  A  lood  crop  will  yield 
0,000  000  baiketa-oiore  peaches  than  tbe  nation  ean 
Mt  while  they  are  in  Kood  oonditioB."— S.  M. 

[SM35  ]— OrfiidlnK  OlaaB  Tnbo.—If  the  tnba  i> 
not  already  tolerably  true  it  ranat  ba  rounh  RTOBod 
with  an  iron  trrinder.  afaarp  aaod.  and  water  (Wim- 
bledon aand);  then  hnog  up  tme  with  a  slat* 
Krioder,  naing  fine  emery,  and  fiaUb  with  a  willow 
or  alder  atick  and  erociu.  Could  not  say  what  ii 
best  speed,  but  a  fair  rate  in  a  lathe.— J.  T. 

[3!9S7.J-Le  B"lor»l.-If  "  R,  G.  L."  wiU  look  ii 
tbe  back  nambera    of    this  mamitne  he  will  find 

the  new  manure,  and  do  not  feel  inclined  to  pay  the 
prioe  asked  for  it  -.  but  if  "  B.  Q.  L."  wanta  a  real); 
powerful  mannrs  (to  be  aaad  with  cantisn)  let  bii 
•M  No.  US.— HoHTDB  Siccus. 

r32011.J— Powerfal  Telephone.— Hr.  Qower' 
telephone  barp  wd«  illnatrated  on  n.  30,1.  The  moi 
powerfn!  telephone  ia  one  iuTauted  bj  Hr.  Ediaon — 
not  yet  brought  out. — Dkcn. 

[32M3.1— Interest.— "A  Banker'a  Clerk."  rotei- 
ring  to  my  renlioa  to  tbia  qneation.  aska  (on  paei' 
3TG)  bow  I  obtained  the  eiact  rato  ot  interest  from 
tbe  rates  giTen  in  the  table.  This  was  perFormed  bv 
what  ii  known  as  "inlerpolation."  and  tbe  detail-- 
of  the  work  are  as  follows  :— We  find  from  the  table , 
tbe  tollowinr  Talnea : 

At  41  or tsno  pel  cent.       ...    .£S0I1 
AtlioT«'37G 7  003 


fSiflS  1.1— Organ   Orcheatrion  — Does   "  Uo 
lick"  want  to  know  bow  to  pat  tbe  pina  in 
mirrela,  or  merety  what  should  be  tho  order  of  .__ 
liSerent  kieds  of  muaic  P  It  the  former  *ee  tho  bock 
rdlumes.-HANDLE. 

[32953.]  "Indian  UasBum.—No.— Josirii. 

[32960.]— Lamp  for  BuminB  Tallow, —An  open 
[OBSel,  with  metallic  float  carrying  wick,  ia,  proha- 
hly,  as  irood  aa  any  thing.  lactosed  in  ^lass  shade 
yf  yon  like.— M.  S- 

[32093.1- Gold  I.ettering  Hooks.—",!.  A." 
innat  Ret  a  aaitable  kaife.  to  be  obtained  at  an 
"artiat'a  eolonrman's,"  and  with  it  place  a  leaf  on  a 
FolTet  caihioD  (this  may  really  bo  a  hard  coahioD  ot 
1  Bqnnre  of  velvet  aboiit  Sin.  lij  fiia.,  glued  to  a 
niece  of  boar^);  thetfarmDstthpn.ffbeiiODtheTelyet, 
becutwilh  the  knife  into  piecpq  of  aaiieandahapeto 
unit  hie  inacriptioD.  ic.  Then  lake  the  pieces  of 
|p»f  nps*p»r»t*lj  with  tie''      "'"  ■— "■  --'  ~'-" 


oE  ithich.  a  i 
drivini-wb" 
t^raok.    Tall 


■0  04  to  brioB  it  Into  tk 
^p  mrre,  a  b  c,  tbe  ebgn 


refully  t< 


.  _calel  tbii 

c  tbat  will  I 


_.t  out  tbe  e 

..o  will  ba  abletolola 
arly  eoindda  with  it,  aal 
rr  can  *t  Mune  be  eadjr 


id  cold,  nipe  off  tbo  a 


o  gild.    Wl.cn 


en  applyioic  tbo  gold,  and  n 
rpfully    with    cotton  wool 
intinK  with  tho  gold  paiat  (in  mens  ana  noiiisa, 
id  bnroisbing  with  an  ngnM  buroisher  when 


,  .,-  ,-,-,  r  think 
b;c  ind  hooey  diluted, 
■nqnitedry  wipiniroir 
noald  aniwer i   but 


suld  b< 


it.-Mui 


[SSO^O.l—MenauratloD.— I  beg  to  thank  Messra, 
U'Goire,Liv»nwol,and  Buttemhuw.  Bradford,  for 
tipirponrtponi  rfply  to  my  a^ery.  But  as  they  both 
cater  conaidprably  into  Blselira,  1  cannot  aiall  my- 
a«lf  of  Mr.M'Oniro'Bremarta,  and  but  iraiierfectly 
of  those  of  Mr  Buttcrahaw.  With  the  letter's  mode 
of  working  tbpra  is  the  adrjintaiic  of  the  diograto, 
and  I  am  panauiae  of  bccoininic  able  to  trnderstand 
i;,  and  epply  it  wben  reqatred  to  problems  of  a  simi- 
tir  Daturc.  althoDgb  I  know  nothing  of  aluebra. 
NevenhelesB,  I  am  prettj  well  up  in  mennnration  of 
EUjIidi,  Fqnars  and  enbe  roots,  fractions  (vnliar  and 
Hpcinmls),  Ac.  I  do  not  nnderstand  \  '  '  " 
M'tlnire  meana  by  tho  "  continual  produi 
Isngtt.    ThoBB  two  worda,  '  ■--"  —    — 


not  nndcratsod  ii 
■   ,rdlyl 


.a  hardly 
Bat  did 


in  bid 


An  increase  ot  '12G  in  th 

1  in  th.  vaUe.    Now,  th 

»alne  for  which  we  mnir. 
thus   have  a  role-of.three 

in  the  value  represent  P    Statinic  thi«  wo  have  — 


■  "Oifl 

Adding  '02H  to  1'260  gives  1'378,  the  rate  reqnireH. 
This  is.  ot  course,  only  on  approiimation.  but  it  in. 
in  tbii  caae,  very  nearly  eiaot,  as  the  table  given  in 
my  former  rcpiv  is  correct  to  the  nearest  penny. 
Lieut. -Colonel  Oakes'  "Tablet  of  Compound  Ii>- 
leceat "  are  pobliahed  by  C-  and  E.  I«ytoa,  IGl). 
Fleet-street.  E  C.     The  prioe  ii  two  goineaa.— A 

FII.I.OW  Oy  THE  iNSriTOTB  OF  AcTUABIW. 

[3S»U.1— HqiIdoI  Telephone.— I  send  tbe  fol- 
lowins  clipping  oa  a  replj  to  this  qnery.  Daes 
"Siocnb"  really  thiuk  that  the  poBseaaoroFa  SDC- 
nasfnl  inttmmaat  for  rendering  a  dialant  TOnoerl 
■ndiblevoaldramiabbiin  witb  "  working  dnfliega," 
Ac,  for  tbe  poreloTe  of  tho  thing  t  "UuaicnlHoto. 


iJteruats  employment  of  italic  nnd  capital  lotlera.- 
OmcBOK. 

[33030.1- E!xaggeratiori  of  Power  of  Ejt 
pleoes.— This  waa  on  error,  and  waa  corrected  oni. 
'07  of  tbe  number  in  which  tbia  qnery  appeared.— 
.  C,  Dkknitt. 

[33077.J— Zino  of  Tullor  Coll.— I  ventnre  to  »ivB 
_y  eipananoa.  I  nae  sealingwai,  laid  on  rather 
Ibick  by  heating  tbe  sine  over  a  Bnnsen'a  bnmer  or 
iiommon  glass  flame,  rubbing  the  wai  on  it,  anr 
then  diffuaiog  the  wii  uniformly  by  gently  beatiob 
-  "  'ame.  Mine  has  been  on  for  two  months 
_  _  &t  examined  tbe  since,  aod  Gnd  them  ai 
perfect  aa  tbe  day  they  were  flrst  coated-  Perbap 
the  "chipping"  is  caused  by  the  sine  knoekini 
against  the  porons  cell.  I  will  atate  how  I  arrangei. 
'--     I  first  pat  a  dish  ot  cork,  iin.  thick,  cat  fnlly 

.9  of  tbe  cell,  into  it,  and  preas  tbia  down  to 

tho  bottom,  to  take  off  the  shock  if  the  linc  ihonld 
Fall  heavily  into  tbe  cell ;  I  than  put  another  diah  of 
k  on  tbe  atom  ot  tbe  cine,  ao  that  it  fita  into  tke 
nth  of  the  cell.  The  zinc  ia  thua  kept  secnre 
m  mOTing,  and  iF  the  Cork  is  coated  with  sealing- 
I  vamiah,  the  appearance  of  the  battery  ia  im- 
ived.  A  two  (irlaBs)  cell  battery  in  a  mahogany 
Frame  or  stand  which  I  oae  for  parlour  eipcrimentj, 
Ihna  a  ve^  lightly  object,  and  all  danger  of  tho 
ica  knocking  about  when  the  battery  ia  being 
ived  ia  guarded  against.    Perbaps  a  little  more 

ronry  ia  required  where  tbe  corkdiih  ia  pat  in  the 

cell,  but  this  is  not  wanted,— W,  U. 
[33O90.]— AiUhmetioal    Hule    Wanted —Tho 
Lcol  rules — it  requires,    in 


':  This  I 


le  needs  bat 


cicpptas  a  toy,  Mr, 

worth  five  cents,'  There  ia  a  sounding 
wliOM  (aco  arc  a  nnmber  of  highly-al 
AlUebcd  to  the  board  is  an  arm,  and  0 


bF  deacrlption 


he  length  of  «_  _  . 
i.Icnlated.-W.  Moi 

[»»)fll  ]— BBlaicg  Water.— The  rule  toindtb 
inrsepawr  of  nn  eDgine  for  nu^n^  water  ia  H 
ollowa  I— Let  H.'P,  eqaal  herte-power.  Dhaigbtlo 
in  lifted  in  fatljouis,  and  L  quantity  of  water  t«  h« 
ift^d  per  minntc  in  gallona. 

DjlL  =  H-P. 
AGO 

Applying  the  role  *^  'J^^  =  f  -  i^  h-P. 


with  wonid  be  a  ooaaN 


ling  to  apply 
lift  pump--8PBBii. 

[33005.]- ByepfBCO.— If    ■'  A  Poor  Slndent"  N 

going  to  order  an  eyepiece  oF  any  particnlar  powa. 

he  mast  atato  to  the  opticina  the  power  reqain^ 

id  the  focal  length  of  tho  O.-G.-P.  C.  Dnmrt. 

[33102,!— Wire   Jolnta.— Thonka    to    "SlgM* 

r  reply ;  but  I  notice  from  the  handbook  ot  a  ilB 

electric  bnll  manafactur>r'  that  they  tUtepO^ 

..rdv  thikt  all  joints  mu^t  ba  toldercd  with  nm, 

Tho  Rai  "  Sigma  ■'  naenu-  i-,  1  preaume,  *p.  ot  hS 

"  to  settle  tMa  nid 

... _  _._  ..  _  ich  more  diffieut  ti 

monipnlate  than  tho  flai,— T,  J.  M. 
[3;il03.1-Wiro  Jointa.-Theboat  wayto«aU«. 
ire  joint  is  :~Clpaa  the  cnda  well,  then  tin  ttia,. 
..ling  reaiD  ns  a  fiui  (not  sfiriti)  then  bindlk^i 
together  and  solder,  ntill  iinaf  resin,  Tho  birt; 
ildor  to  nea  i«  thot  compospd  rfS  parts  tin  and  li 
lead.    Itiatbr  spirits  of  salts  that  jwte  upon  tk« 

int.-T.  CLiBKH. 

[33100.1- Bolder 
iius.-I  bardlv  ni 
if  the  joint  baa  to  be  brsi°<l  no  1%  wiu  Mirei,  nun 
aa  a  Bni  caleiopd  borui.  Ttaa  silver  Mlder  •»■  W 
bought  of  any  wnrkiuii  jrjweller.  I've  bnzed  biW 
copper  thingn  with  silvor.  and  Barer  tonnd  any  nt' 
teaneae  attacbi^d  tu  them,  rerhaps  the  elaotiic  «l^' 
ent  has  (omolbing  to  do  with  it.— T.  Claxii.  ] 
[asilO.I-Bteam  in  BmsU  Boata.- Both  I 
aerv  of  "  Moaat  Trenchard  "  (33110).  and  tbetti 
f -'111-^1.  Wilph"  lo  mine  (XSOBS),  show  t^'" 

:ipated,ofKenBraliatenit. 

it  aa  I  aasS«ated  nude  avaiUHi 
I  trouble  or  eipenae.  what  a  Iktbit  * 


onldbi 


igbtin  being  able  to  ri 
iuconraglngly  speaks  < 


fast,  Um  nM  ot  tiw  hIalMf  nktbematioi.  SappouBi 
tba  onal-  dn  to  start  from  ita  lownt  poaition  (oi 
■bown  >t  a  Ib  Ibi  MNBpujiDt  ikitTb),  th«M  ii 


....  VonntTrenehard'.Ha 
1  for.  aa  the  information  be  nninl 
nt  myself.  Uvinff  on  the  banki  ■ 
It  rivers  to  tbe  Booth  of  Ireland-M 
"The  pleasant  Boudon,  eroWMl 
" -i,..~{Qg  plasty  about  boat(,M 
I,  1  shonld  feel  maeh  d^ 
m  Y  12  milsB  to  tbo  sea  (■! 
ho  rate  "Block  Witbk' 
-independently  diapesMV 
toiliiig  cnw.  Now,  ttf 
laoies  ovDr  a  ecrpw  it  that  a  iBi 
.er  ia  accessary- a  deaideratuiB  ii 
it  tboy,  with  tbair  boxea,  uay  t* 
,  S9  I  propoitid,  From  their  besxiH* 
when  not  rtiiuind.  This  woold  hi 
aatfldvauta^.  Aa  "Block  Wilek" 
.  the  brnetit  of  hii  aaeeeisfnl  tart- 
ion  woald  bo  valnoble  as  to  tits  all- 
ot  coBt,  fiie  of  flngioe  and  boil*, 
llion  of  temporarily  adiaating  Una, 
coal  pnr  hour,  Aa.  CoDsidcrinf  tka 
.ion  or  amall  ateam  enfinee,  iWn 


[331 12.1-Diatliag.-l  beg  to  thank  "  F.  R.  A.  8," 


the  hour  angh 


paper  mbbiat;  inatead  of  n 


im  my  tables  oFloC-ainea,  trying  alt  tla 
'  aking  Iha  moon  of  the  resalts.  I 
2°  &b'.  to  wbich  angle.  1  pisanw 
imon,  .ludgingby  the  susritts 
narks  00  the  dial. plota,  OfiM 
I  hcca  marly  on  aightb  of  an  <■<■ 
dial  being  oboat    6ia.  rqnin,-' 


inrfoce— iatense  block,  without  the  kaatgloM.  ti 
manner  of  painting  with  ordinary  falaefc,  to  oM 
lone  by  thepaintera  whobnve  "doneiy"  theadM 
IB  eitremely  annoying  to  a  teacher  wh*  SI 


Frankie  and  othara.    Hero  it 


— ttoMntaflk 

achmltbyBti 
,-^¥ar  ftiatia 
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ait  I  Lunphtmck  uid  Boar  of  ctner;  mixed 
t  TMTDuh.  No  mors  Ismpblaak  nod  floor 
■bonld  be  na«d  th»a  ■»  soSciaot  to  gire 
«d  black  ■bndii?  lorfBee.  The  thinngr 
re  Um  hett«r.  Lampblmok  ahonld  Snt  b* 
1th  >  »ni»ll  qnsnlitj  ot  ipirit  varuiih  or 
I  fr««  it  from   lonpi.    The  compoiition 

applied  to  tfae  ■mootblT-ptuied  lorfBiw  of 
.til  ft  common  paint  brnth.  Let  it  beoorpe 
J  drr  and  b»rd  before  it  ia  used.  Enb  it 
I  pomice  stone  it  too  roogh.-D'EvLiNN. 
—Brown  Co »1.  —  Brown  <x»l  or  ligDite 

manr  qallitiei  and  Tarietiaa  from  the 
our  down  to  tbe  pitch  bisek.  It  !■  luaal  to 

term  to  ftll  eoal  whioh  ie  fouid  in  amore 
matiOD  than  the  trig  carbon iferoiis  period. 
jeinBaLkter  depoiit,  tbe  prooew  of  mioera- 
i»  bA  been  looorapletel;  effeetad.  and  there. 
una  a  moch  larger  proportien  of  Tolatile 

Thia  coal  bnma  with  ft  dnti  flane.  and 
t  otAj  aboDt  eo  per  cent,  of  carbon  and  a 
itit;  of  wat^r,  doea  not  giTs  naah  bfat. 
!i)iii]  drpoaits  are  on  the  Coatinant; 


watch  cloie  that  there  are  iio  «oratrh«e,  or  eli 
fuU  conru  will  probablj-  bi.i-«  to  be  houb  Hi 
ODoe  more.  Whrn  a  perfi'.^t  I'lirfnre  i>  ^ni 
sronad  coat  ia  gifeo  ;  bat  "  K.  B.  F."  leaves 
a  bole  DOW,  as  I  do  not  know  the  eoloar.  Al!  « 
hftTe  not  tbe  aame  drriDS  giroperliei ;  light  colour 
aa  ft  rnle,  dry  beat. .  Hor  '"    -■--•--- 


laal  pbrte  of  tu  .  . 
aboat  do  the  lut- 
followed  bj-oaa  or 

I  carriage  ~  ""'"'" 


nthei 


u>.d  a  lilt 
colour 


.r  gold  8 


a  for 


Ain  the  thick  Be 


I  ot  Gi 


—  HiorophoD*  Conatmotlon.  —  The 
of  which  he  complaina  ia  caaied  bj  the 
of  the  contact  hetweon  the  carbona,  diffe- 
da  reqairing  different  de^reei  ot  preaanre. 
iiontal  aoondiaii  board,  and  pirot  on  it  a 
t    piece  ot  hard  carbon,  ahaped  ao  (hat 

ahall  onl;  jaet  (oncb  a  tktj  thin 
las  carbon,  which  ahonld  be  icrawed  flat 

■onndiu;  board ;  the  point  of  the  carbon 
lid  be  aa  aharp  u  poaaihle.  One  connection 

made  to  tbe  pirot,  the  other  to  the  wrbon 
his  arrangement  givea  a  Tery  aenaitiTS 
aa,  far  too  eenutire  for  tha  proper  reprO' 
f  vocal  Bonoda,  bat  qnita  capable  of  detect- 
II  of  half  an  inch  of  hnman  hair.  Bnt  to 
■onnde  qnite  perfect  in  qnalitj  all  that 

added  is  a_  tbm  thread  o(  indiambber. 
Id  mar  find  in  an;  old  boot  elastic.  I^ten 

of  the  thread  near  the  inrot,  then 
TOaa  the  carbon  lerpr  eo  that  it  nteues  on 
toop  the  thread  on  one  or  other  of  the 
ewa  1  the  preaanre  on  tbe  contact  points 

be  incresBsd  as  the  loop  ia  moved  from 
<ft.  Id  this  way  ;on  will,  by  making  a  few 
ita  in  ths  adjuatm>nt  of  the  preaanre,  get 

perfMt  rMolta.  For  very  amaU  aonndi. 
le  footfall  of  a  fly,  thp  elaatic  ahonld  not  be 
ind  that  it  ia  beat  to  fii  the  aqnare  eonud- 

(whieh  shonld  be  of  very  tbin  dry  deal,  and 
by  ft  coat  of  tbin  yamish).  to  fonr  etont 
h  leffs  an  fixed  to  a  stout  base  board  rest- 
ro  or  three  piecee  of  felt.  This  inanlatea, 
,k,  the  inatrament  from  lonnds  other  than 
JDV  plaee  on  the  Bonnding  board.  Itisalao 
insect  tbe  piyot  and  the  oarbon  plate  by  i 
iM  to  eet-senwa  Gied  on  the  baie,  and  si 
le  inentaUe  Tibration  of  the  witei'  going 
aiat  apparatni  from  afteoting  tbe  aoond- 
.  Id  many  oaaea  it  ia  tbis  yibration  which 
'  for  tha  "fly'a"  footaten.  The  battery 
nld  be  Tsry  small.  For  a  hundred  ]>ardi  a 
trbon  i  X  Gin,,  aeparated  from  a  ineee  of 
nt  flannel,  is  ample.  A  high  rower  thron(h 
IB  rather  deeroasea  than  incraaeee  thsdear- 
M  sonad.  Of  course,  the  batterr  power 
Dcia— cd  acoording  to  the  reaiatanee  of  the 
bj'ct  to  tuing  one  of  tha  battrry  platea  as 
g  board,  beoansetha  sonndotlhe  obemieal 
log  on  in  the  battery  interferes  with  tha 
ich  yOD  wish  to  hear,  if  it  be  tery  delicate, 
urangement  doei  well  for  rocal  aonnda,^ 

—  Foirer  of  Astro  Eyepleoe.  —  The 
t  a  parfeet  object-Rlaaa  will  bear  on  atari 

known  aa  100  to  tbe  inch  (the  grammati- 
u>y  ot  tha  wording  I  will  not  guarantw) ; 
>bj«ct-g1asB  lin.  in  diameter  would,  it  it 
set,  and  the  eonditiona  faTounble,  beat  a 
100  i  a  ain..  SOO ;  a  Viin.,  32S  i  a  2)in.  or 
ich  meani  jot  the  aame.EGOj  aljin.or 
*5i  aain.,  SOO;  or  a  lain..  l.SOQ.  1  hope 
lear  away  "  Eyepiece's  "  difficulty.— P.  C. 

— Punt  for  Cart.— Aa  T  aee  ao  many 
(■peeling  coach-making  left  nnnotioed,  I 
bat  them  are  few  mbacribera  of  the  ooacb. 
raft,  or  elae  they  mnat  be  more  aalGah  than 
ihaiiioi,  who  so  yery  liberally  attend  to  all 
For  the  paat  ten  yeara  I  hare  aaked  many 
vbioh  have  all  been  an  awertd  except  thoae 
to,  and  I  am  glad  that  I  on  now  help 
',"  First  giTS  two  coata  of  equal  carta  ot 
1  and  patent  drien,  coloured  with  lamp- 


wetted  with  oil.  turpa, 

the  Tarnish.     Each  glase  on  li  nimi  do  rouueu  uowu 

with  finely- powdered  pumi-cilone  and  a  pieiw  of 

scralchofl.  ICeep  tbe  work  auilicii'ntlj'  wet  to  let  tho 
rt  freely,  wkich  muat  b«  used  sparingly. 
out  with  yoor  fayonrile  eoloar.  mixed  aa 
anoie.  i.se  beat  sabls  pencils- the  longer  tbe 
bettt-r— ilip  Mcaaionally  in  turps,  and  work  your 
prni-il  well  on  yonr  pallet,  so  that  you  hare  a 
proper  quantity  of  oolour  ;  thou  place  your  pencil 
fiat,  bnt  don't  M  the  quili  touch  :  draw  «ently— a 
little  proclioe  will  make  you  right.  Now  ynrniah 
all  oyer.- An  Old  Sun. 

[33193.]- Soao  Babbles,- If  "P.  B.  L."  will 
take  aeme  ordinary  white  soap,  and  with  a  wetted 
Sannst  make  aome  anda,  and  add  a  few  dropaof  gnm- 
arabie,  sufficient  to  ooloar  ths  water,  he  will  obtain 
bubbles  ot  more  than  ordinary  atrengtb.— Hawks. 
ks  on  Chemiatry.— To  anewer 
iCtly  "which  ia  the  best  work  on 
chnmigtry  :-■'  one  woulii  need  to  know  for  what 
purpose  beia  Btudyim.  le  it  for  general  kncwledire:' 
for  a  special  eiamioalion  !  orrorlnborntorr  pnuticc 
that  he  desires  analytical  knowledge  F  If  lor  either 
of  the  former  let  him  n*e  Freaenina'  or  Thori^'a 
"Qnalitativeiind  (JuBOtilatiTB  Analyaia"  or  Valen- 
tin's haoJyl;ttle  book.  "Cbemioal  Analyiia."      II 

for  J^n'or  C^lZl"  aoT  Sotto1?^°Handbo->k  of 
Voliim'-trio  AnaUais"  will  bo  found  amoDir  the  best 
for  tbe  v>XTVWO  pnbliahed.-J.  M.  W,.  Manchester. 
rwtiwi  I  —  tVorka  on  ObemiitrT'  —  Fownea' 
is,  I  think  tha  book  wliiah  will  anit 

SDirements  beet  for  theoretical  chemistry. 
ytieal  chemistry  Freaaniua'a  "  Qnalitatire 
and  Qnantitatits  Analyai" "  — ■*    ■■   "    "     ■     ' 
id  it  yon  hft*e  theae  yoi 
,    ._^ ., ..^th 


^bea 


f331031- 
'  F.  C.  P.- 


'  Chemiatry" 


used.     The  brake  " 

taonum    brake.     If    "  W.    H..    Silford    Engine 

prir/r"  will_look  on  the  wall  of   the  deparlore 


-L,L. 
answer    to 


rS317S.]~Midland    ' ^ ,_    

"  Paasengar."  p.  3£a,  No.  3317G.  the  lOiS  a._  ._ 
1>reas  from  liyerpool  to  St.  Pancraa  performi  tbe 
jenmsy  in  firaanda  half  hours.  The  following  Is 
ihe  booked  time  for  which  he  aska  ;— 

'nmoat 
an-.  dep.     StaMoaa. 


Lirerpool,  Central 
WarriagtOD 
Skrahiort 

Derhy        

Treni         

Leioastor 

Bedford  .. 
Kentish  Town 
St.  Pan 


17 
4  IS 


■  aredeoidBdIythebHt, 


in  Chemiatry.— A  »od  hook 

mitt"    ia  Qriffin'a  ''Cbemioal 


■hat  you  wac 

[33183.1-W' 

for"AYouni.    

BeeteatioBS,"  whioh  will  couTey  a  fair  knowledge 
analyaia.    Slftter'a  "Chemical  Aoalyeia"  is  a  yary 
good  book,  bnt  ranch  more  advanced.— W.  J.  C. 

[SaiM,]  — Asbestos. —  "Cardinal"  had  bettor 
pnnhaae  aabeetos  sheets,  ossd  for  packing  steam 
jMDta,  Ac.  It  is  made  up  in  different  thiekneasea, 
and  looks  like  mill-board.-W.  J.  C. 

LS3171.1-B«ttory.-aawdnatD»niBll'«.-W.J.C' 

[33173]  — Antt-ComislTB  OIL- Neutndiaa  the 
aaidity  by  the  addition  of  eanatio  soda  or  potash; 
do  not  put  too  much,  or  yon  will  mike  soap.— 
W.  J.  C. 

[33173.1 —An tiaorTOBJTO  Oils.  —  In  reply  to 
"  Cripple  s"  query,  it  iaimpossibla  to  prepare  them, 
free  from  oiTgen.  on  a  smaU  scale.  I  ahonld  adTise 
him  to  use  Harrison's  Antieorrosiye  Paste — a  nan 
dianoTery.  and  adrertiaed  in  theae  oolnmni.- 
CatrrcHnB. 

[33173.]— Bleotrldty.—Tn  thaukiog  Mr.  Lan- 
caster for  hia  kind  offer  and  giring  full  particulars 
I  am  sorry  to  aay  I  hare  rheumatism,  more  or  less, 
all  OTcr.  I  was  first  attacked  aboat  two  years  ago 
in  the  long  mnsclea  of  the  legs,  and  was  attended  by 
two  medioal  men  [one  called  it  rheunmiK:  iT.ilMmma- 
tion,  the  other  rbeumatie  neuralgia),  icith  bat  little 
benefit.  I  got  aboat  arain  with  nn  tffort  as  ihe 
weather  got  warmer.  The  malady  bna  coDtinued  to 
apread  aince  to  the  kneea,  bipi,  loiim,  nudtr  tbe 
blade.bones.  ahonlders,  elbowa,  wriste.  and  fingers, 
with  I  do  not  know  whether  to  say  acute  bnt  yet 
Tsry  trying  paics  and  aohing.  The  jiiinta  stiffen  at 
the  least  pipoaure.  I  haTs  some  heat  at  timea  in 
the  knee-jointa.  am  troubled  lery 


.  itanding  at  atationa.  total.  30  minotei. 

*  Stopa  at  Warrington  to  pick  up  Loudon  pasaen- 
^rs  when  required. 

Since  the  11th  of  Uarch  last  thia  train  has  been 
fitted  thronghont  with  tha  Smith's  Tacuum  braks  — 
a.  E.  5.,  June  30th. 

[33180  l-Oloainic  Spirit  I.eTolB.-I  should  ad- 
rise  the  btow-pipe  flsme  if  "  J.  L.  H.  S."  conld  use 
it ;  it  not,  tiT  oiida  of  line.  made  into  a  paste  with 
■troag  solntion  of  sine  chloride.— Oallick. 

[3.3 1»).]— Closing  Tubes  of  Bplrlt   Iiarala.— 

The  only  C'fft'Ctnnl  i)i»de  ot  doing  this  is  Vy  hsrmirti. 

eally  seHlini  tbe  end  in  a  blowpipe  flame.    This  is  not 

inlt  to  do  it  you  wrap  a  rag  wet  with  water  ronnd 

.nbe.  anil  as  clone  up  to  tbe  and  to  be  sealed  aj 


The> 


n  tha 


„  tha  Binrits  to  boil,  whidi  woiild 
■oil  the  oppfalinu.  Ton  will, probably,  not  snocesd 
ulaasynn  draw  the  babe  out  afresh  to  a  tolenbly 
ae  capillary  point.  Iiaring  prsyionsly  emptiad  it  of 
lirila  ;  th.'n  refill  to  ^  requisite  extent.  Let  the 
aliuK  be  done  i)ut<:kly,  and  direct  the  flsme  aa  much 
I  iioeaibla  just  to  ths  ptunl  to  be  sealed. —H,  E.  H. 
[33181,]— LiTo  of  ■  Watoh.-!    hare   a    good 

... ._L  a-hjji,  wae  worn  by  my  father.    For  8 

.  1  !i »„»  ^^^  ^  ^^^^ 


it  hoJ  it  i: 


"J't 


cUmi 


t  tbe  bottom  of  tbe  (< 


.  1k4*.  ami 
)   the   Inst 


«1,  to  Uiin  it 


dnnght,  sod  weak  and  debiliUted.  I 
age,  GO.  I  tried  a  magnetic  battery  leut  by  a  [riend 
some  time  ago,  which  intenaified  the  jialu,  uud  waa 
afraid  to  oontinue.- C.  Fnoinbkr. 

r33l7S.]  —  Midland  Bxpreaa.  —  In  reply  to 
"  PHasenger."  ths  following  ia  the  running  of  the 
lO.lG  lirerpool  to  London 


T«oi 


Arr. 


Dep. 


■tmnd,  which  h  gained  by  pumicing  off  to 
I  SDTtsoe  with  pnmiw. stone  snd  water. 
ling  is  miied  with  equal  parts  of  gold  size 

iwith  ft  little  drying  oil.  All  boles  must 
Willi  dry  1<^.  wottxH  like  potty  with  sise 
■.brfbnUwfiUing,  Kext  apply  one  coat  of 
V,  Htl  claen-paper  off  :  but  care  must  be 
t  to  f*l  through  tbo  colour  in  both  the 
MM,  udeuh  coat  tOB^l  be  pfrfectly  dry 


Spead.      Dis. 
47.18  Z    3TJ 


Stockport  ...  11  33    , 

Marple     II.U  .. 

Derby       .1.0    ...     lo     ...  »i.iH    ..     w 

Trent        LIB  ...     IM  ...  «.78    ..  10 

r*iooster l.M  ...     I5B  ...  42.33  .,,  13 

Bedford 3.3    ...    3.8     ...  GS16     .17 

Kentish  Town  ...  17  ...  -  ...46.11  ,,32 
This  train  uukes  a  conditional  atop  at  Warringl 
at  II  3  a,m.;  aTerage  speed  ptr  hour  Urerpocd  ._ 
London,  including  sloppagea,  4i>'18  miles  ;  speed  per 
hoar,  ticlnsire  of  atoppages.  i3'77  miles;.  It  will  be 
noticed  that  tbe  speed  between  different  stations  ia 
tha  mrcrse  of  even,  although  coupled  Bngines  an 


,  and  then  gan. 

.. ,, has  not  had  it  in  ■•  oonslant 

use  as  it  wax  before,  bat  out  ot  the  last  IS  Or  M 
years  she  has  hsd  it,  I  dftre  say  tor  oertain  it  baa 
I)i>oD  goiDK  half  ita  time.  1^  make*  Up  aboai 
EDod  work-  Well,  it's  •  good  watch  to-daf, 
itinble  aa  any  watch  tor  good  timskee^nv. 
A  great  fault  (and  sometimes  •  deoopUon)  in  watoB 
repairers  in  to  put  in  soft  and  nnUnpered  hai(- 
springs.  Hair  apriuosooet  about  Id.  eaoh  whs>  nn- 
tampered  ^  when  maile  hard  and  lempand  tha  pcio* 
of  H  trood  ooe  ia  about  4e.  Sd.  each.  Hoodredsof 
watchea  that  will  not  go  simply  want  a  good  haw 
spring.— W.  J.  C. 

133183.1- Valuation.— The  dauredobieet  eaube 
effcetod  it  A  and  B  are  the  only  persons  intanatod. 
A's  interest  ia  M  per  cent,  or  U  parts  of  tha  whole, 
B'slsSa.  A-siutiireatis,of  a>nree,liftUetosaoos*- 
sion  duty,  ths  amount  of  which  can  be  asoertalMd 
by  an  application  to  Mr.  Hanson,  Legacy  Daty 
OlEae.  Somerset  House,  atating  all  tha  partionlara. 
Less  duty  will  be  payable  now  than  wonld  b«  the 
easaftt  B's  death.-J.  VT.  S. 

J331M.]— Baislng  Water.  — Yea;  a  pnlsomster 
i  do,  proTidiog  yon  hftTe  a  sleam-boilar  to  woA  it, 
and  tbe  boiler  power  mast  be  greater  than  to  work 
spnmp.  I  would  adtise  a  pump  For  eoonomy.— 
W.  J.  C, 

I33iea.j-Lattiar>a  ClioialM.— Cooki  and  Co* 
[mbliab  a  fiiw  collection  ot  tones  ananmd  by  BinA, 
■hose  arcansemenl  cannot  be  otherwiaa  Uian  onm< 
slstely  satiafiMtory.  Bnt,  I  think,  it  Hr.  BeU  wooU 
imp  a  linetoHerrF.  Weber,  orguiist  to  the  Oeiman 
Chapel  Bojal,  St.  James's,  that  gentlamftn  woold 
willingly  giTa  all  the  information  required,  and  he  ia 
ttetter  qnalifled  to  do  so  than  most  persons.- Nl 

[33193.]— Keoping  CoIIlsir  Bnglne  Bright.— 
There  is  no  good  practical  way  to  keep  yoor  entfiaa 
bright  under  such  circumstanoes.  I  would  adVise 
you  to  paint  the  hrigb 
looks  better  than  dirty 
snd  sulphur  in  juring  - 


heidth,  yon  oan  have  only 
II..  to  remoTc  the  nuisanoe.— W.  J.  C 
r33ie3.]-Iron  Pianofttrto.- Will  Mr.  Dariaa 
oblige  me  with  ths  thickness  of  a  solid  icon  ba<^, 
snd  could  it  not  be  cot  out  as  a  series  of  oolnmni  ot 
pillars,  and  tha  BOuDdboard  fitted  in  batwaen  these 
pillftra  or  past  tham,  if  n>u  plsaas,  in  one  pieaa  t 
A«aia,  would  it  be  poaaibla  to  hara  two  soondbowds. 
I  one  on  each  tide  of  iron  fimms  and  oolanui*,  and 
both  strung  to  eqnaliie  tbe  strain  and  Improre  the 
I  aonnd  and  tone,  haoanso  two  strings  on  two  aonnd- 
bDsrdsmnit  (F)  sound botterthan fa 


Bonndboard  P  Is  not  oatt  Iron  likslr  to  gire  at  aiiy 
I  moment  with  diaaatraos  laralts  t  Bat  I  snppoas  it 
I  is  mO  hammered.  Why  bays  a  wooden  pin  ineos 
i  when  a  seriea  ot  bales  in  tbe  iron  frame  would  seem 
to  aoflke  tta  eainlnff  the  strings ;  and,  indeed,  it 
two  sonndboarda  hftTO  to  b*  ttcwu,  %  «sju^ >n.  'finb 
bottom  cd^nql  VtqmltMft*  wiw^i/osM.  *.  **^»  •-■*- 
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win  cuiied  Ihrangh  from  tnat  fide  to  back  r  Tod  . 
MelbBTB  tothi^of  ByawafiDgrer-kBj-FdTialiKad 
would  lik«  SB  iros  pkta  eat  out,  if  the  iuide  np- i 
riahti  wonid  be  atiDQR  enoaih  la  bcu  tb«  atnun. 
Mr  aetioB  works  eqoall;  wall  back  or  front.  Don't  { 
forgvt  to  tell  me  how  thick  Tonr  iron  buk  ii,  what 
WEiKhl  it  hu  to  bear  wliao  itnmff,  and  what  thick- 
pe»  it  onRht  to  be,  to  bear  tama  itisin,  wban  cat 
into  fl*e  [Hllom  or  aprighti,  two  ontiida  (makiDB  the 
frame  with  lap  and  bottooi}  and  thrca  inuda. — Fii>- 


aodoabtedl;  be  to  place  in  the  pail  contunina:  t 
water  to  be  healed  the  eod  of  a  pipe  coDTsjiDg  (team 
from  a  boiler.  Ai  tbin,  howcTer,  miabt  not  be 
oonTcnirnl,  and  ai  he  might  wiih  a  tupplj  of  warm 
water  at  a  few  niiiintci'  notini.  I  wodJiI  miggnt  to 
him  tha  followios  method  (not  p3t«nT»l) :— Take 
tbne  pieeea  ot  atoot  iron  wire  or  thin  rod  and  Ixnd 
them  into  tbe  shape  of  Fifr.  1,  then  U;  one  of  the 


la^e,  ■'□t,  rroKi: 


:e  than  h 


[33207.]— Capital  In«ealnient.— There  nra  t<ro 
tbiDga  a  man  caD  do  with  hie  monej — apeed  it,  or 
HTe  it.  The  fint  ia  not  lO  fooliih  a  proeeodiBc,  aa 
ho  |eta  the  enjoyment  of  it,  and  that,  aooordin}i:  to 
an  ancient  finoBci^r,  ie  ail  he  can  npeot  to  ROt  tbia 
aide  the  irnTo.  Bat  onr  modems  dnire  the  cake 
and  ila  eejt^BiPBt  loo— JO  thejr  apeculate.  Now.  no 
one  «n  erer  gain  by  cpecnUtian  ativ  tno 

eon  wio  at  carda  withont  DBdentandinn:      _  „ 

and  aome  of  the  Raoift  are  rcrj  pretty  and  ■moainrc 
—to  the  winoer.  Nerer  inicat  io  any  thing  yon 
don't  aadontand.  Bay  a  hooae  and  U*c  ia  it— aara 
the  rent — and  before  the  CHpital  it  retnrnrd  acme- 
thing  will  ton)  up  for  its  inTeitment.  Don't  inveit 
in  bailrlJDg  eociety  ehurea,  unleia  yon  are  euro,  be- 
oaaee.  if  anything  happena  your  money  will  ro  to  re- 
imbonie  the  d^positon,  therefore  be  a  depoiitor  in 
prefereooe,  and  be  thankful  far  what  ia  a  good  inte- 


>lerablB  b 


irity.    Itia 


plenty  of  waate  land,  bnt  if  ira  conld  bay  it  the  di 

•■□oe  is  loo  irreat,  and  I'd  rather  inreat  in  New  i 

ZfalandartheTrao'TBal.andawaitthereenlta.  Bat    i 

people  won't  wait.    Aa  amie  they  bur  dear  and  leU    . 

rhHn.  and  it's  natonidhiag  how  easy  thia  ie  to  do.    i 

1  [troverh  ia  "  If  yon  wait  long  entmgh    , 

"  hfit  this  inFera  aonl-aickneaa.   So,  nnleaa    | 

rifTcrd  lo  lose,  he  had  bettor  not  apecn-    i 

ur.c  is  a  fiokle  jido.— Fiddlkr. 

-Pmaaiato   of  Potaah.— "Tho  formnia 

I'  IS  manufactnred  by  healing  together    i 
^'^and  wa><lo  from  the  com bcult«r*e,  old    i 
.  iried  blood,  ^orap  leather  friiin  hraee 
.■>-,  4o.,  with  potashoB  in  iron  Tessols. 
grey  mass  is  llciTiated  with  boiling 
—  oonnentration,  leares  the  lo — — 


boil  for  "^  few  mometits.  Be  aore  tbi 
is  stron'  Iracidto  litmns  paper  befon 
copper  r<'il.  Shonld  arsenio  be  pre** 
foil  will  '■  It  onled  with  a  lirid  greyiah 
are  man>  other  teeta,  bnt  the  prraenec 
of  the  T'nl.'t  powder  compfltath'^analy 
proranli(>'?ii,  and  makea  the  procMa  1^ 
tnaing  In  :iny  bnt  a  riomiat. — Gau.IC 

[332111  '-Eleotrlo  Light  for  Wc 
depends  ko  how  wnll  roa  want  the  wo 
natnl.  Henry  Wild^'a  machine  ia 
mall  six*.  I  thiTik,  wanld  take  abont 
power.— W.  J.  C. 

rsTO19.]— Bloetrlo  Lfglit  for  VToi 

would  light  ynur  workahop,  liat  the  <x 
wonld  be  mafh  higher  th*n  that  of 
The  effnct.  bnweTer,  woold  be  very  di 
fii,  and  would  rendnr  the  air  in  tbi 
initcad  oF  more  impure,  as  in  the  uae 

W.  J.  LlSClBTER. 

_  fJOaai.]— Analyala    of   Alnm.— T 


reieh  oi 


rater 


ash  with  hot  water  ti\l  tree  from 
tell  by  teatiag  the  Gltnte  with  n 
I  long  BB  a  tarhiriity  orrnro  I  km 
■OBful),  then  dry  at  220'  Pahr., 


:  repeat  the  operation  wit 

.   , jr  limbo  till  a  tripod  ia  fo  a 

!h  will  nppoH  (if  tbo  rod  ba  deceutly  thick 


■Dodmta  iratbt.     Let  him  now  t 


_ie  akapa  ot  Hg.  S  (hanng  Brat  closed  np  ol. 
then  atloTWBrda  flla  at  interrala  faa  abown  in  dga    ) 
■mall  holea  on  the  mrface.     If  tbe  bolea  are     ed 


the  tripod  and  c 

Fig.  8  will  show  loe  arrangement  intenilcd 
oonrM.  if  be  has  a  large  Bnnsen  bnmer,  o 
meoBs  of  admitting  oirinto  the  ring  bampr.  ao 
mil  with  tbe  eool  gai,  he  will  obriate  tbe  depoe 
any  toot  on  hi*  pail,  and  alio  abtsin  a  gr>  te 
equiTalent  of  heat  from  his  gaa.— J.  H.  W.. 

[33!02.]  —  Algebra.  ~  Snbacript    nnnteral        re 
merely  diatingniahltig— f  y.,  three  nnknown  q 
Wea  may  be  rrprcaented  by  r,,  i-,,  ij,  instead  of  by 
y.  I.    Subacript  lettera    and  dashes  are    simila       , 
need— «  (J.,  i',  T",  I.,  xi.—W. 

[31WH.]-Al5«br«.— In  the  rewlntion  of       na 
lions   ot  the  higher  orders,  aeries,  4e.,  thia  form 
Dotation  ia  treqnently  employed.     Id  iDTeatiga  | 

where  there  are  two  or  more  qnantitiea  which 
Od;  liccnliar  relation  to  each  other,   anch  aa 
eaob  is  ooiatontlj  deniable  from  the  one  preced 
ing  it  br  the  bobo  proeeaa.  it  is  often  Bdrantageo 
to  rrpresant  tbam^  the  same  letter,  marked 
the  sake  ut  disKnction  with  the  otimbecB  or  I    te 

tlaetdooMBionljtotherigbtof tbem.andlowc  th 
he  gcmerol  Hno— thna,  E|,  e.,  t,,  r..  Ao.,  and  i   read 


yellow  oryelalt  ot  ferroeyoBide  of  polairiani,  haTlng 

the  ooinpasitio[i,  aocordmg  to  ShsridatiMoBpratt: — 

Pntajeiam  cyanida         ...      6\K) 

•n  :7anide         25''17 


100  00 

onned  b;  pasting  chlorine 

he  aboTe  nit.    I  do  not  know 

e  parity  of  the  prodart  oMier 

itory  melhoda  ot  estimating 

■■-  permanganate  of  pot^ah, 

miium  bTposnlpfaile  itsBdaid 

VI  W    Manchester. 

re  n       D  Vlolot  Powder. -I  think 

m  st  simple  one  thnt  might  be 

cases.    The  only  re-agenta  ncoefsary 

pnre  hydrochlorio  acid  free 

Uiappb' of  sheet  oopper,  alto 

le    both  from  a  dmggist.  and 

rpoee  for  which  yon  require  tbem. 


a  hydrated  o 
_,  filtering,  ig 
in  dia4>lTe  the 


ad 


I  two.  Aa.,  or  Gr<t  x, 


■  notation  by  examining 


where  n  is  a  whole  iNMitirs  number,  and  p  pt, 
....  p.,  coefficienta.  either  whole  or  frooUona 
poiitiie  or  neeatire,  and  independent  ot  >.  n 
thiieqnation  we  take  '  °>  ''  g->,  so  that  i'  q 
weshall  get  ■'■q->  +,...  +  j).=  o,  adti 
mnltiplying  br  4*'  we  ha*e— 


On  removal  it  will  be  coverpd 
posit  if  the  powder  in  qoeBtion 

microicope  may  detect  with 
te  octahedral  orystala  lying 
rannlel  by  moiateniDg  a  small 
tp  Htad  sample  and  plaoing  it 


In    Violet    Powder.  —  A 

A  port  on  of  the  powder  ahoold  be 

te    ao      cntly  heated  in  a  glasB  tube, 

The  sneLie  will  bo  fnblini«l. 

m       te  brilliant  oetahedraaB.    The 

d  nol  abow  crystals  of  noy 

ted  peroiide  of  iron  is  the  great 

itnic  poison  Ing,  and  sboald  be 

reaencp  of  arai'nic  JB  snfpected, 

no  barm.    The  hydrated  por. 

ba  mode  In  a  few  minatea.    Mli 

oa        ee  ot  the  tinctore  of  mnriato 

nmoDiai  a  precipitate  will 

to  be  used  nfter  pooriog  awaj 

P  O    HorconrtHonse,  Anarley. 

senl    tn  Violet  Powder.— In  reply 

ra      not  any  aimpla  teet  by  which 

ha  die   ngaisbed  from  other  metallic 

about  TTolet 


fenorally  e 
cipitaling  ) 
hoiling  off  I 

aa  omal.      

In    hydrochlorie 
prasence   of  the  alnmin 
potaiiiom  pormangariita 
tion  test  with  Blandard  fi 

"  Dnosebarky"  find  any 
analysis  or  culcnlnliona 
name  and  address  I  E<hi 

31  the  good  nature  of 
Manchester. 

f33222.1-KiiiinK  Kn 
iir.  U  E.  may  be  used  I 
mechanical  engineer .  n 
irening.  or  mere  emptini 

[33323.1-Apprent!oei 
the  urtielM  of  appren  tire  snip  were  rr 
starting  times  or  onmbpr  of  hoar«  w( 
he  cannot  be  coinp"llt"i  to  work;  bnt. 
tice  ia  to  al>e;all  tbe  mHstcr'a  reiiaana) 
be  mnst  work  to  time,  but  be  mn<it  be 
sxtra  time.— W.  J.  C. 

r3313«.l-rhuinel  laleodB. 
will  find  mnch  falter  and  more  romprt;! 

CbBDOel  Irlands"  fa  cheap  manual  l< 
throagh  an?  bookseller)  than  could  t>os 
within  the  limits  of  a  letter.  Tbern 
howeyer,  npon  which  1  may  be  ablf 
BOme  little  sdditionnl  information— t 
climnte  of  the  islande.  "  Rvspice  F 
,  doubt,  folly  aware  that  bronchial  a-tl 
'  caprifiom  mmplsint,  nod  that  it  is 
I  eihla  to  predict  what  locniity  wilt  oi 
.  BDffT  from  it,  Some  ca'ee  do  Iw-t 
bracini:.  and  others  in  R  morelmmid 
ntaiORpbcre.  I  ^ho^ld  th'rafore  stroni 
to  pay  an  eipcrimentnl  ri*il  to  the  i't 
bclofeattcnipting  to  setll.'  there.  1 
.lerspy  nnd  Gtiemaey  is  mild,  (■unnbl 
insnlnr  in  its  character.  It  docs  not, 
conflumptire  putionts ;  bnt  it  'aitt  i 
bronchitis  and  aathraii  fairly  n 


further  dllE 
.  if  he  will 
ill  be  ghd  t< 
dy,  I  am  nfr, 

our  Editor 

ginaer.-Xo 
i>-  nnyV«dy  : 

ship. -All  de 


R» 


any  doubt  abont  tbe  arser  _ 

pow        by  mistake,  but  it  ia  not  so 

accident  happened.     If  "  N. 

mpnre      e  quantity  of  terra  alha  used 

ah       liolct  powder,  he  will  find  a 

mce  mount  by  weight  to  the  per-  . 

erage samples.— AChsmibt'  ' 

Araenl      In  Violet   Powder.- In 

9  rob      I  may  say  that  no  simple  ' 

B    taelf ,  quite  conolaslra.     Let ' 

pare  copper  fiul.  make  it  bright 

eati  g   t  red  bot,  and  polishing  on  i 

boi       pOTtutn  of  Uia  tnapooted  tnb-  . 

led  water,  xadnlattd  with  a  little  < 

oil    acid,  ahenoallj  pnn.    After . 

n   UbId.,  lat  U  mel.  fittof  the  acta- 

.-- —  ,- , r~-——  ~-i  ».u        mer  tbwtskM-atMlinirflheeleai 

psrtonal  kBowledge  to  enable  JOB  to  invert  loodna-    M  ulioB,  plaei  «Hh  lh.«atV"K  MbitMk.|a1)e,  obA 


«'     +  9Pl  "  +  9'  Pa  «  *  q'pti 

+  ....g-p. -a 
'  Boicoe"  can  easily  perceiTe  from  the  above  h  wto 
nnderitBBd  his  query.— Bibhass  McGdibb,  Li  er 

.   [83Mr.J-CapltiJIiiTeetmoiit.-The  bolt  adxiso 
IS  a  bading  stookbroker  or  booker.    The  most  ipe- 
rienced  SBancien  ore  freqaaBtlj  miatakan  in 
inTntments.  Don't  pnt  all  yonr  ecK*  in  one  bosk 
If  yon  on  idTanoed  in  yean  yon  nii«  inrest  ia      if 
annnityl6*TerBmeDtuheit),aBdgethJBhiBtsrw   i 
bBt  doB  t  be  onnst  to  thota  who  oaaie  after  yon  ud  i 
sink  yonr  oU.    Thne  is  nothing  like  •xparieuaa  and 


limited 

climate  of  (inernaey  to  Ihnl  ul  Je 
mlod,  St.  Ilerre,  the  enpit'J  of  thi 
a  pleasauier.  more  hotnB-lllt-.  and 
"liTabln"  place  Ihaa  St.  Helie 
With  regard  to 


watering. plnees    than    it    is    In 
'aemsoy.-M.R.C.  S- 
[332A!,  ]— Halae'a  QalTSnio  B 


tylinder.  w 

ng  a  nala  nirht  throogh.  a 
ille  of  wires  the  length  ot 
il,  by  means  at  an  ondle 

^i.j.it  ilHH-c»l.-"9t.  'Toincr 
small  biass  itad  over  tbt 
.  boTol  wheel :  it  re 
:erondisl,  flpdHt 
tee  tbe  cndlota  s< 
iotiile  the  coll  o 
itranger.  Tbe  *fl 
of  the  primq^ 
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-  '"ii.    As  to  qnm- 
I  from  aaitig  13 


ii  so  mon  of  tluit  Kitide  from  aaitig  13 
.  %  nnsle  pur.  u  ths;  ue  empled  op  for 
inthant  whion  the  mkciuDe  wonld   not 


10  b«ttsi7  pUtM,  bsiDi  ftlwa;s  in  the  udd 
looa  dcatro7  ;  bnt,  homrvr,  a  doi«ii  ibMta 


Cnun :  Take  lib.  it  iriBaayide.  whm  peelsd  bniM 
k  DOTtar,  poi  thnragb  h&ir-alsn.  add  )!' 


— MSDICAI,  Oalvai 
—  Oeltitlne.  —  Place   cold    ' 
^latine,  aad  in  an  boar  or  lo  ' 
BWsUed  up  very  a 
and  then     '"    ' 


alltbe 

t    COB- 

:   add 


1  improT*  its  keepinB  qnalitie«.— W.  J.  C. 
— Oreen  Pavement.— Get  a  piece  of 
hook  at  end,  and  irnipe  all  the  dirt  ont 
reeD  the  itoaea :  afterwards  fill  in  wiUi  . 
mortar.— Tbl«bcop«  Teli.  ( 

— AdulteT«it«d  Carbonate  of  I.BOri  — 
be  earbonate  of  Wd  in  brrirochlonc  nciii, 
Balphnietted  brdrottcTi  gna  through  tho 
Filter  off  tbe  tulpbiiie  of  Imd.  atir]  then 
nia  till  alkaline  and  ammoiiiam  oialuti?.  n 
^pitate  indicatea  the  pri"<eDce  of  ovlciarn 
Ithe  filtrate  ia  Vhea  evaporated  do<rn  to  n 
k  «r  la  dnneen,  nuil  a  small  portiao  is 
■teuedwith  hjdrochlorii;  acid,  placed  ooa 
irlra,  andtban  put  ia  aBBnwn  bnrnvr.  A 
aa  indieatee  buinm. — A.  U.  Hghbb. 
— Fhonogiqili  — If  jon  wiab  to  nis  a 
phraftni  make  it  of  iron.  Piper  ii  in. 
ifferted  hy  the  moiatnre  of  tbe  brwth.  Tbe 
.tt  l>e  filed  below  tho  diapbrs^m,  aa  in 
nger's  (ketFh  at  page  333,  Plane  the  aprint; 
uvrto  the  diaphragm  tban  it  appean  to  be 
connect  it  to  the  centre  b;  a  imstl  pieee 
ibber.  The  point  abonld  tnm  aliirhtlT 
la  (Dot  npWBnla),  making' an  aoileof  aboot 
be  apriiiK.    Uae  tinfoil,  not  lead.— BuiL- 

— Boot  and  Bhoa  Making.— Then  ia  a 
lithed  at  the  Critpiii  office,  price  aboat 
(hoatd  recommend  yea  to  make  rrienda 
t  workman  in  the  line,  where  foa  will  piek 
t  ileal  more  knovledge  in  a  week  than  TOn 
readioK  boeki  on  tbe  inbjeat  in  a  twd<re- 

TlLISCOPI  TBI.*. 

— Oaa  and  FormnU.— To  find  the  pn^ 
annpoBition  of  CHt,  CO,,  CO,  H^  the 
ia  tbe  heat  method  ;— 


1  lemon,  eoloor  with  a  few  dropa  of  cochineal; 
cream.  1  pint.  Ot  couraa.  ;aa  mngt  nee  the  aaccharo- 
meter  to  teat  if  the  awectneai  ia  correct  i  if  too 
Bweetit  will  pnTsnt  the  freeiins.  This  will  make 
abont  1  qoart.  Bupberry  and  Currant  Ice-Cream  ; 
Take  lib.  of  mpberriei,  fib.  of  red  aarranti,  lib.  of 

ttiain.  eoloDT,  and  fraeu.    Pineapple  leo- 

" '^bmi 

lib. 

, . pint  of  cream,  then  neeae, 

Oinrer  lee.Cream  :  Bmiae  6ot.  of  beat  ginger  in  a 
mortar,  add  jaice  of  1  Irmon,  lib,  of  angar,  1  pint 
of  cream ;  well  mix.  strain  thronirh  aiere,  then 
freeie.  Lemon  Ice-Cream  :  Baap  2  Eemons  on  eome 
mgar,  which,  with  tbeir  jaice,  add  to  (lb,  of  angar 
and  1  pint  of  cream.  Mix.  atraio,  and  then  frecie. 
Italian  lce-Ci«am  :  Do  same  aa  abora,  adding  a  glan 
of  brandr.  Vanitia  Ice-Cream  ;  Poand  np  1  atick 
of  Tanilla  (or  rnfficiont  to  fliTonr  to  palate)  in  a 
mottar,  with  ^Ib.  of  angar,  stnin  Ihrongh  a  eiere 
Bpon  the  jelka  at  2  egg'  i  pnt  into  a  atew-pan,  with 
■pint  of  milk,  aimmar  orer  a  alow  6ro,  ^atlmng  all 


Lrt.— TsLESCOrS  Tble, 
r3SSi6.]^hamleBl.-_(a)  The  rqnalioB  for  the 


-,     .     .   —  eqnat 

.     __  betwrcn    BiO,,  CaP.,  and  flO,L_,  „ 

following  i— 

aOaFj  +  Bi0,-l-StH^8O,l  -S(0a080,) 

+  mv,  +  3  itfi. 

(ti.)  The  name  of  Fe>(^  ia  aewinioTide  of  iron.— 
A.  E.  Mknke. 

rsaaU  1--Whlte  Rata. -Ton  cannot  bare  anj- 
tbing  better  than  braid  aoftked  in  bot  water,  and 


■Tn.iBcopB  Txi-m. 

[l3t6e.]-nacitro-PUtiiiB  SlnJa'  F«»tta»ra^ 
For  Ibie  parpoaa  make  a  iolntion— phosiAoTni  in 
bisalphide  of  carbon  (loi.  of  the  fonner  to  ISoi.  of 
tbe  latter).  Dip  j'Oar  feather  into  thii  lalntion.  and 
atterwarda  into  a  eolution  of  nitrate  of  ailver  (^oi. 
to  1  qoart  of  water).  Keep  it  faeni  till  tt  aunmea  a 
black  oolonr  (eanied  by  tbe  redaetioii  of  the  ailrer). 
I  Wath  in  water,  and  place  in  a  weak  solntion  of 
I  chloride  of  gold.  Waah  again  in  water,  and  allow  it  to 
'  drj.  It  is  now  readj  for  the  plating  or  gilding  bath, 


for  which  see  back 
*•    an  be  treated ._  „ 
method,  but  pteiui 


ibera.  Fema,  E 


thii 


IhBT 


s  it  i 


=   12 

n,  ^   4 

le  =  molecular  weight  of  Cn.. 

niar  weight  is  then  taken  and  dirided  into 
liar  weitjbt.  first  of  the  carbon  and  thenol 
gen,  taking  eara  first  to  mnltlply  bj  100. 
IB)  1,200  (  75  per  cent,  of  C 


te )  400  ( 26  per  onit.  of  tl 


l-SllTarlike  Polish  oD  firiaa.-The 
loplojed  to  pat  a  "silTerlike"  face  on 
utnte  of  msrcnry.  I^t  me  adrise  "Nom- 
"  to  avoid  it.  for  (1!  it  ia  a  sham  and  (S), 
UBS.  it  eata  away  ererything  thai  ia  noble 
ut,  SnRly  bn(>!<  can  be  had  white  enongh  ; 
>ba  bighly  poliabed  enoogh  lo  please  any- 
ila,  ibore  all,  it  ia  honest.-S.  Mayeb, 
l-BilTer-llko  Poliah  on  Braaa  -A  tmn- 
uw  may  be  obtaineil  by  robbing  on  a  aolu- 
•  OydiHolTing  a  globnle  of  mercnry,  tbe 
P>s,in  jost  snfficient  nitric  acid,  and  adding 
V  oenees  of  water.  Atexr.  Watt  recom- 
■tmtion  of  one  onnce  of  nitrate  of  ailvcr 
rater,  tben  add  hypqaolphilc 


f?,*"? 


'}^«*  <J«amB. —Strawberry  Ice-Croam  ; 
■Wlwah  rtrawherrie-i,  and  pnt  them  in  a 
^*We,andmb  Ibem  Ihrongh  with  a  wooden 
•Wi  add  Hb.  of  powdered  sngar,  the  inics  of 


giren  in  nearly  all  worka  on  aleobo -deposition.— Os, 
[:kk,',i),]— Pholographio.— Voiir  best  plan  would 
be  t4  puri-hnae  some  albnineniflfd  paperata  photo- 
srapbic  ilei>ot.  Cat  this  into  pieoai  tbe  eiie  yon 
riiqiiire.  Yon  mtt9t  now  maki?  a  bath  of  nitrate  of 
■ilrrr.  80  grammea  to  the  onnce  of  dlstUIad  water, 
and  fiant  ;onr  i>nper  fuc  doicHwards  on  thia.  Lbbto 
)>  eo  for  about  8miii..  »T>ii  hn-wg  up  to  dry  to  print  it. 
Yon  will  ren Hire  n  "  rriniiiii;  Irniie"— aemall  pio- 
tnn?  fratne  with  tbi>  jui'i"'-.-!  rmived  will  answer  the 
purpose,  or.  il  you  TA-' letter,  yon  nan  boy  ona  made 
W  the  pTjrpo?''  nt  Ibc  abors-uamed  depot.  Plaee 
tho  fern  Bg-aiDnt  the  giose,  and  on  It  place  tbe  pre- 
pnrod  papT.  Kow.  cipoie  it  to  the  MU  till  the 
viitble  pkrt  of  the  paper  IS  elighlly  branied.  BemoTe 
it  from  tho  framo.  and  WBsb  with  water,  and  then 
ioimerie  for  half  an  h<nir  in  a  aolotion  of  bTpo- 
snlphito  of  eoda  {2oi.  h*po  to  Ooa,  water) ;  bnt  be- 
fore yoD  do  this  it  will  te  better  to  ione  tbe  pietnre. 
Toning  bath  IB  made  with  3  graine  of  sodio-ebloride 
of  pold.  and  IS  grain)  UeMfaOBate  of  eoda,  dia- 
solred  in  aboot  8oi.  oE  water.  Let  it  mnun  in  thii 
aolatioG  for  lOinin.  or  ISmin,  wash,  and  tianifar  to 
the  hypo  bntfa  ;  after  wbich,  it  may  remun  in  water 
all  night,  Yod  ran  then  dry  between  blotting-paper, 
and  moant  whiln  still  damp.  The  senaitiTe  paper 
shonld  be  prcpnn>d  by  candle-ligbt,  by  wbich  alto  the 
Eiahstquent  operntiona  sionld  be  parfanned, — Ob. 

[33E61.]— Orayon  DivwliiH,— I  hays  fonnd  the 
beet  way  oF  fixing  these  to  be  by  blowing  on,  with  a 
perfnine  ipray-prodnoer,  a  solnlion  of  isingUaa  in 
water  and  metbytated  ainiita,  1  bave  seen  Bonget's  i 
liquid  recommended,  bnt  have  not  tried  it.— B.  U.  L 

1^ ]— Crayon  Drawinc  — If  "J.  1,  C.'s'' 

erayon  dnwiogs  are  the  soft  Swiae  crayon,  if  he  has 
any  regard  for  them  be  will  Dot  qm  any  means  to  I 
fix  them,  I  always  itnio  the  paper  on  a  frane,  and 
nae  a  monnt,  wbich  preyente  contaat  with  glaaa.- 
Netib  TauiT. 

f33M».]— Milk,  Oh !  -According  to  Dr,  J,  Muter, 
k  "  preierntiTe  for  milk  haa  been  inyented,  whieb 
roneiata  of  borai,  6'S ;  potaasinm  carbonate,  17 1 
ingar,  SB  ;  water,  802,  This  fiaid  Li  dilntad  with 
!o  mcch  water,  and  added  to  milk,  tbe  water  being 
undetectable  by  the  "  eolide  not  fat'' proceea.  Per- 
tiapa  tbe  milk  referred  to  by  Mr.  Jinka  is  dosed 
with  thia  "  preaerratiie."  1  need  acaroaly  say  that 
Uilky  did  not  discorer  this  preparation,  bat  pnr- 
ibawd  thaeecret  of  eoma  "ohemiat,"  An  Adnltera- 
lion  Act  that  tonobea  onlytbe  small  men,  and  allows 
the  prime  morer  to  escape,  is  what  might  be 
»peoted  from  legislatora  of  the  modem  type.— S. 

[33271.]— Xioolanoha  and  other  Batteriei.— 
The  details  of  constmction  have  been  given  over 
ind  orer  acrain.  and  are  to  be  foond,  anWciently 
in  to  work  from,  in  any  of 
-  -ibject.    That  is  why  I 


obkaiDaMe  by  any  one  to  be  oonatantly  repeated  to 
DOnteaience  a  aingle  individnal  at  a  lime.  It  ia 
throwing  away  money  and  work  to  nae  flower-pota 
for  poroDS  oells,  aa  they  inyolve  most  extrayagant 
constmction  and  oonstuoption.  A  Lfolaoohd  nseds 
no  porona  call,  its  only  use  is  to  keep  ths  mixtare  in 

Cx.  A  cylinder  of  pftateboard,  made  by  winding 
wn  paper,  or  better  still  parohmant  paper,  aasold 
by  eta«i<UMTe  for  oorering  um.Mta,  woood  on  a 
■ugbtly-tapering  stick,  and  ue  edges  asonrsd  with 
SBWiag-wai  or  shellac  rarnlab,  answers  psrteetly. 
1  have  had  cells  thna  made  woAinf  for  yeara.  Bnch 
porona  oelle  will  nlso  work  in  Uaniell'i  oells,  bnt  not 
in  nitrioaeidonea.  Ordinary  batteries  can,  of  conrss, 
be  made  with  plates  of  aino  and  eopper  or  carbon 
monntad  on  a  strip  of  wood  in  the  manner  of  the 
common  Smse  cells.— Siqma. 

[33273.]— DefeotlTO  Latha.-It  is  beeaoie  Uie 
beM-atock  of  the  lathe  is  ont  of  centre— it  is  not  in 
a  line  with  back  centre-  Tbe  bolt  that  holds  the 
head-stock  to  lathe  has,  I  axpast,  worked  loose.— 

TlLUCOPg  TiLB. 

'6 J  — PlsperBloii  of  Bonnd,— Sonnd  may  be 
.ed,  as  Mr.  Qrey  states,  bymeansof  a"aonnd 
filled  with  a  dsoser  madiam  than  atmoapheric 
air;  it  migbt  also  be  dispareed  with  a  aauaare 
sound  lens ;  but  haw  oanld  ibis  b»  made  to  keep  its 
ihai^  P  It  can  be  disparsed  by  eansing  tbe  ware  to 
impinge  OB  a  small  eon*es  mirrar.  soon  as  a  watob- 
gtsBS,  arid  atain  eeUeetel  to  a  fbens  by  a  larger 
oonaaye  raflaetor,  which,  I  take  it,  would  be  the 
only  mefted  of  proring  its  diapereion,  as  it  is  hard 
to  obaerre  a  nagatiye  lainlt.- w.  H.  Datiib. 

[3327S.J— Platinc  on  Britannia  HMaL— The 
silver  is  anre  to  atrip  oB  if  tbe  different  pewter 
metals  an  trtaled,  asthaqneriat  says  bedoei.iB  the 
same  mannsr  aa  brass.  Tbe  final  oleaning  and  pre- 
paration shonld  bs  ofleeted  in  an  alkaline  solation, 


[8SW6J-; 
refraoted,  ai 


object  should  be  at  c 


e  trantferred  to  this  dapadt- 


[33279.]- 

glue  or  strong  aiie  and  whiting  work , 

proper  ooniiitsaoy,  so  aa  to  sat  firm  as  it  cools,  and 
to  dry  witbont  too  mneh  shrinkage,  so  as  to  avoid 
oraekug. — Biqka. 

[33280.]— StralglitoaiuB  Homi.— Boi!  them  in  a 
eopper,  ud  when  sufficiently  soft,  monld  to  abape 
by  fcreinr  a  vattam  of  tbe  bom  (drinking)  ia  wood 
into  It,  and  then  allow  to  cool,  and  when  dry  take 
utters  ont,  file,  scrape,  and  polish.— TUiiacoPB 


UMAKgWEEED  QUEBIES. 

!*•  HmbM  and  Mtit  itf  g%rr<*i  wMok  reniem  awn- 
MMd  fin-  i(H  nwki  m  ^HrUd  4a  thii  IM,  mmi  if  Ml 
■MMHrfd  ■»  TtpHlii  fmr  wtJa  ttrntnrit.  Watrut 
nr  nukrt  wUt  IM^  «*r  IM  U>t,  nul  HBd  tthot  inMiuHea 
Ihts  out  far  Ou  beawU  at  thiir  AUoiHimlraiitgTt, 


9X72.  Oi>rniabDonbleBeatTalvea,p.  I 

Satfti.  Cattle  Bjrfca,  UD. 

saau.  PoUtUag  HachlBe,  UO. 

SM9S.  Obouimilli     "       "" 


J  RwitioB,  UO. 

J  ObMsra,  UO. 

Befrimator,  UO. 
Plain  Tnnlsg,  150. 


S2701.  FonyBloyeis,  1!- 

327I12,  Sieyols  Imgrovonenle.  U 

iKTOR.  L.N.W.B,  Bngbiea,  UO. 

SS7I2.  Bewndary  BatlarKa,  Ul, 

32713.  Btables,  Ul. 

337-X.  acholanhlp,  Ul. 

'  BoIUng  Phot«,  in. 

,  Ballway  Oaar'--  '"-* 

,  PaCrolsniii  tc 


QUEBIES. 


mggeated  a  look  into  the  shop  wiodowa,  as  of  conrae  :  ir«M  to'goadu 
[  conld  not  know  that  the  aoerist  wae  ont  of  roach  :  kindly  ai"  —  '- 

a!  them.    On  the  other  hand,  ho  cannot  expect  snob  | —  " 

rery  elementery   mnttom   and   things   ao   readily  [ 


r33S8l.]— TritKRiomotry.— Ooald  say  reader  of  the 
Ksounni  oblige  me  by  recomoiendlag  k  plane  trif  ono- 
aatry  lor  third  ataga  mattaeuatlear— (tteDBii'. 

r3328S.]— Oatttng  Ortndstono.— I  bars  a  amall 
grindrione,  abont  «ln,  dla.,  whiota  does  not  ran  quite  true. 
ConM  [  ontittme,  and  It  ao  with  what  lort  of  tool  F—U. 

I S3288.] -Midland  Fuianger  Oarrfaws,— wm 
■ome  nmtrlbntiir  give  tlia  proportunu  and  working 
diDsmiom  or  the  Bidlaud  piuenger  DarriagiB,  turtim. 
lail  J  tho  dlitanco  of  ails  from  end  ol  carrisiie  f— Bttiii_ 
Harlno  Zoology.— Can  any  one  who  has 
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.  Bt  the  Cup 
tbwe  qucri, 


Auitmii  inil  the  Spw 

U.  R.  C,  S, 
[swis.]— Qrimmar  —Will  k-h 

inwmoL'r-BEin  *SD  Uiu. 

[JM^fl.]— K«  IilandB.— A  T 
j-fnar.  fl«i™a.o(™ignitinBt.th. 
(llwi  o[  IrmtworlhT  infonnMiooii 
pmpcctj  of  emplDJmeDt  at  bu  ow 

r33:90.]-Nodillo»,ln  Limo 


n  it  dvived.- 
rinrllTwdmell 


blodV  of  ivond.  dimiMii 


[13302.] -Brown  Rronafl 


J    («nllj.   I 


ljnInU.wb>tiiiieii 
B4rin^  Draft  qurrk} 


„S 


"33320.  ;|-PiKUrB»0 


r33303.1-T«le  ,  of  Wight  BftUway   EnginoB.- 


h  ii  Terr  iott,  thurt     <no 
'Ifl,  otbon  Jkrgsr.    1     '"B 


d  thanwlth.    Conic!  Be 


le  uifwvred, '* 
nodnicfl."  'iiiifl  Qocfl  noi  uti-fj  ua.  1 
know  (l)  irhni  Ii  n  ngdnle  r     (2)  Whit  li  I 

thkkt  tbe  bncbiapod  ihelli,  gtnru  iplriffln 


oblimd.— J.  v.,  QcvUr  Iroi  Wgrb. 


would  Iwl  grutlr  ' 

Btion,— wm 
dnrnptdon  ol 


_  [333as.]— Anilina  Test.— Will  _S 
inAziio  wai  violet  powder  qoerf  F — Pe 
[333M.]— Qlua  for  Violin. -Th. 

DO  what  Wnd  o("lne°to  ti«  to  (n-t^ 

lai^e  kDd  upply  the  gluo  P— Th»  Baxi 

pS30r-]-GeolOBioBl.-Wh.t  i>i 


— -  --  '---  — Y  -"     tne  fijpiret  rae&nf    How  km  I  to  luijiiflt  it.  At?   TlBr 

)  turoj  «oh  on  tit  bob-     ,0^  j  ,unp„B  th«  othm  mv  hroonht  oppo-ite  d'  htt  rt 
witb  ■  twiw»ll  BusMU.  I  or  bj  what  rule  1  do  not  know.— Eooia  mom. 

[33321.]— I,,  and  R.W.  VnKlnei.-TowliitdM 

'-  "- '-a  pnsiiiM  "  l««betl»,"  *W.  "  flu-t.Btc,' 

Hcteu,"  U.U,  -  Tnnt,"  SU.  "  Almna 
"SpkiTii."  2156,  betoBit.  ftlH  thowns 
aOnndlero?    IiboDldllka  liuof  ahil 

d  Icodart  iDAn  P  Wb*t  snsinawuiiA 
Lion,   und   in    the_  wvbbmt   in^  wluch  tt 

ain  mo  the  Dnmben  of  "  Pmrioi^* 
itfllepr,"  "PrLBoeH  LoaW," ind " Mih 
I  ssmbar  UBS  fau  bcM  olalmad  drill  ih 


do  the 
790.  '■  Pi 
biB."  IS 
bend  a) 


M  melted  aod  nSned    ; 


ewrd  nna 


atasnt- 


ould  obliffo— J 


133322.]— Cemsntlne  Iron  Pipsi  —  Tbimkifstb 

'    hHVL!  >ucee«dBil  In  picking  the  nmeiit  ont  oFtheJiMl 

'    withont  breikiDg  usj.    I  Bbill  be  maok  obtifffld  tor  Hj 

infoTaxition  ai  to  tho  proportioni  of  filings,  nlr>hu.^ 

>    quinlocatKDMor  Cbaout-lrospipee.    WbitiithrM 
L    tonl  to  do  it  with  P    Would  a  ronnd-noecd  cfa'  '  '  ' 


PMBtliwed  1b  the  demription  of  the  Albsrt  Hall  organ  as 
di>pe»lDg wllb pedal tnokenP—C.  A.  L. 

[332W.]— Toot  in  Bouthem  BuTope.- 1  em 
tbiaklnir  d  niaUng  a  lour  tfaroofrh  Sontbam  Btlrope  and 
the  HBdlterraneaB.  Can  aaj  of  jmtt  naden  rlno  me  aar 
information  » to  the  cort,  Iba  nmte  b«ln(r  tM  follawi :~ 
Throailb  Fnuiee  to  Uamdlln,  thaoM  to  AleuadH*.  ud 
dowB  thoRedB«taAdan.ratDrBinr  bf  war  IthinkI 
■boold  prefer  to  traiel  alono  than  bj  as  eUHu^oo  ticket. 
_W.  Joiu. 

[33293.]— MuitalOrKUi.-To"  Elite"  OB  OTBiat. 

qoestioa  tliat  hai  appoAred  Beveral  timei  aahiiuF  for  lafor' 
raation  eoB«imln(  the  Mattel  Disin.  which  "  Ktaro  " 

lUb^  the  drawing,  an;  dilli- 
tte  in  tba  Dlalnat  ponlble 
,"  WbU  pl^iia'  (littfiDent 
tion  Mked  in  qnarj  £912, 
a  wat  aakad  MTanl  Umee 


laid,  "It,  In  the  eonm  of  d 
cnit;  pTMonti  itwslf  then  ■ 
langDift*  what  tbe  diffioiUtj 


and  otbm  ^lat  "  BlfiTB't "  direotione  would  be  ba 

r332M.|— ADti-ooTTOBtre  Hetal— I  am  in  k 
ol  a  metal  or  alloT  that  will  withltattd  permiuientl: 


[ai2M,]-To  "eein.  anporb"- 


[332M  ]-Hoiae  In  the  Eu 
BDBHroDf  correapoodente  tell  me  bh< 
a  rvmedf  for,  an  luoeHaBt  oraekllBj 


form  Of  whether  or  nc 

o'e  In  tbe  Taporong  Nate  P  Alto  what  ii  the  TDladre  ooet 
of  maeneeiam  at  eompand  witb  ooal^fiaa  for  equal  lUa- 
slBatTng  power  P- lavoKANuB. 

[332ra.]— Solar  HioTOBaope.— To  Ua.  W.  J.  Lar- 
Ciaiia.— I  ahonld  be  glad  to  kiMx*  what  altentione 
wonld  be  neneiiarr  to  a  aolir  Btooecopa  to  dm  It  with  an 
artlfldal  Ught.  Alio  what  light  joa  wonld  reoomiDODd 
for  thii  pnrpota.  1  hate  heard  that  a  good  %bt  lua  latelj 
been  iDiroduced,  made  bj  burning  eeal.gaa  and  sir 
together  in  a  oertain  propwtiOD.    If  there  la  each  a  light 

ISi:^  ]— Anatomtoil.'I  with  to  know  the  proprr 
wv  to  prooeed  to  prepare  the  banoi  and  ooBilrnot  the 

acrie  at  ui  anitominl  apaelinBU.  «jpniii)lT  how  to 'get 
onl  all  the  bonei  unlnJuraTand  the  mEthod  of  connedJiig 
tliem  together.    le  there  an/  InaipenalTe  book  oa  the  aub. 


raphy. 


'.—I  hare  one  olB^i'a  rapid  [33323.]- BemoTiag  Huat  from  Iron  Flm^ 
Area  81  br  61.  anil  ahaU  be  Will  lomf  n»dar  of  tbe^ECBAHIi:  teU  msolmalll 
will  tdl  Bie  hgw  I  can  take    that  will  looteB  ruit  from  the  Inrida  of  wig^tttl 


irj  thaoklql  ii  tomoDoaj 

ilrCakean  object  when  abont  12  leet  or  more  off,  and 

Aunoi  DiasDB."™*™"""  """  "" 

[33309.]— Hepairing  Pocket  Compass.- A  year 


It  eOOrde,  of  l)in.  pipe.  Iroa  nil 

I  two  bollara  ondergrouBd.     The  train  1 
Tarda  from  bottom  of  shalt.    ThiwititM 

fl,  hut  ia  gone  to  feed  orach  we  ■       ' 
i  I  am  Inclined  to  tbiok  that  m 


ID  like.     Can  ai 


obliginglr  point 


to  Blokehole.— UvDHoaocsD. 

[333it.  J -Walking  Tour-Tondor  ffBet-Ik 
1 ... .J  :_  .... —  .1.-^  baTBla'slj  api '-^ 


V  knapeacka,  a  walkini 


udorab.    What  matarialt  1 


rSMll, ]— Smell  of  OreoBote.— 
rhiah  waa  accidental^  tpilled  in  " 


aVw^'  tc^^iri 


..    - t  tainta  everjthing  kept  la  the 

deak,  rendoriBg  tbe  latter  oaElut.— Dcblih. 

[3311!,]- Bnalne  for  Boat— WiU  "Btai^  Watch" 
kicdl;  pnbllsb  the  al»  ol  boiler,  asd  how  made  (upright 
or  hnismt^K  tabolar  or  not,  Ae,,  aJao  diameter  of  crlin- 
dv  and  length  of  atroke  P  1  haTc  a  boat  20K.  hi  sf L  4in 
I  want  to  pnt  anenglna  in,  and  think  hii  will  aait.— H.  F. 

[33313 J— Ot.  Northern  Bnginei.- The  chairman  I 
of  the  I^N.  laid  the  other  dar  that  "  the/  bsd  onU  38  ■ 
englnH  orer  twelTS  jean  old,  and  all  duplicate  eaginee  | 


tioualj  recommend  a  ape 
I  doBsbr  tender  feet.— Wj 

[333!S.'I— Hsaaurlng  Heatlni 


faller'tearth.aiidlili 
the  prof  !■ 


hardahateooUlrf 


12  flnrfaoa  of  VM 

lre.hov  of  a  ionavlH 
nd  lead  of  ili  ^ 

t3S326.J— Hard  Bnamel  Faint.— Will  k 


to  meatuTD  tbe  lap  and  lead  of  iljda  tiM 


•hen,  and  the  tame  o(  101, 
>   In    Australia.— Wonld 


Bncc*at  a  praotiral  watchmaker  would  bate  In  Anatrali 
or  Sew  aialand,  and  in  what  put  of  the  oouDtr; 
there  the  greateat  deoLand  ?— W.  0-  B-  A. 
[33319.]— Diatanoa  Indioator.— Woatd  aomgmdf 


gmn  itopLtti 

rDquiireP   I 


getting  graduallj  wc 


1  ffl'nd  it  ■  I 


[;« 


hiTeUled.  The  one  I  hate  in  hi 
dl-il.  eonitmolod  to  regltter  nil 
diRldnlt  J  to  get  it  to  regiater  be 

[33316,]- Preaarring  Moths,   fto.— 1  ahnnld  be  I 
f  mtj  "newo'lT/  ^™rTn^l^  "inm  de."™Ttag  mj 

And  It  onlr  pretentt  an  onnfcamnt  amell,  nnd  doea  net 
guard  them  againtt  the  attackt  of  mitei. — Uian. 
[33317.]— Carbon ata  of  Lead  Manafaotnro.— 

of  lend,  at  b^  csrelul  prfcipltation.  b;  omlic  aoid  from 


[33319,1-Magnato  .  BleotHo     BelU.-W 


Liormalion  wiU  kindly 
^  ^      M.l-Hydraulio.-l 

I  ™       5  1 ' '"™"  ''"''  l""^  ^''"^  '  *'""'''  <»"  *>" 
winph  it  ooB'lantlj  kept  up  br  pumpi 


[3:1331^.]  —  Caa ting    Plaitar    Hedalliona-V 
he  boat  fling  to  ma  for  a  mould  to  cu^  taj,  £0  er»P 


ha.a^ho 


— Drrtng    Cloaet  — What  amount  ol 
"  "—!■'-  ■"  ~et  in  a  flrjlni  dotet  ISfl,  I 
n  BanitarrpVpa,  Til.,  l£it 


hroufih  at  the  engine  it  at  wocli  F  Would  the  pipoi  ttanii 
he  beat,  and  wonld  it  make  an^  dtSorance  to  tho  engine  F 

[33301  ]-Teleiihoiiio.— IhaTc  conitmotod  a  pair  of 
''lephonc*  of  whioh  th^  foUowlnp  ia  a  docription  or  one; 
lomponnd  migntt  compoeod  of  three  borie-ihoe  ih^Md 

.tied  two  bobbint  half  au  Inoh  tiing  ud  an  IbA  aad  a 
lalf  In  diiraetm,  and  wonnd  with  Xo.  »  (B.  W.  O.)  lOto 
■vercd  Wire.    The  aound  ohambw  1  haM  tBMl  >- 


at  that  obtained  a 


magnetise  the  electro-magi 


[BSilB.]— Phonograph. -WouK.  .._  ._ . 
hw  inttniment  make  a  gwaj  ptiouoeTa.ph.  i 
Ml  ol  nnUaiUsd  l~-*>- '• —  '^-  -' — 


theplpei  todS'._._. . 

themleP-C.  T.  g. 

[33332.]- Violin  Studlea.— Spohr,  In  hn  "Vd 
Scbool,"  rmnaata  that  nperienoed  teadiera,  afts  tail 

the  tDitablennt,  or  othsrwiia.  of  hli  sie^iod  at  tattl) 
and  particDlarlj  with  raipect  to  th(  But  halt  otthtwM 
adding  that,  although  be  had  flnlthed  nan;  paplK  '■ 
'  had  ncicT  bean  engigod  in  elemeDtari  loi 
WM,  oaoaettnentlj.  wanting  In  Indi'idaal 
thut  mattor.  WDl  .nj  pnotical  Tiolii  ■ 
from  their  own  eiporience,  ia  what  *" 

foiind  f<p^br't  great  wi,rk  ncful  Ji, ^.^^^  _- 

and  will  the;  alio  kiudlj  indicate  a  geaafallj  TTnatk 
counie  of  .tudT  (or  the  ytolin,  &j.  for  the  Ant  l«fc 

aim.  in  orricr,  at  aoou  BBpo^aiblD,  to  reudir  hiipfvll  mil 

l33X-,3.1-Criok<it  Ball.— Would  aBTreadenaaTkl 
theeearecoTrred.  atlhivoone  w)iichr_wi.-  ' 

p.plain  what  kind  of 


laalauflMM 
iltu  Stmtt^ 
icethej  Mfla 
eaientarj  tdlta 


tpecjal  appliance!  P    f^ 


T    ItonUpaH 

■<«M,Mita^i 


I  oeeapTing  the  pl«« 
la  frsB  Um  Btri  tail 


W3«.n-PllokBring  T  amp.— On  ibt  of 
II;  inform  me  wbil  in  the  oanv  of  the  b»bbii 
le  in  a  petroleum  lamp  f  It  1#  In  no  wij  m 
ig  badl;  trlmmffd.^llAWKa. 
(3335.]- Brown  Bread —Win  tonM  era 
i.-m  mc  ii  brown  bread  made  of  ordiiarj  ■> 
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■,*  A<tammanicationi'\niUI)taildra§titethi'Sj)frr'% 
tl  tlw  Eiraina  HscHinc,  SI,  ranitMk-idwt,  CDmhI 
Cinkii.  W.C. 

mars  to  ooaBBSPONDSirrs. 

I  dda  of  tlw  p«pir  onlj,  ud  pat  9mm- 

Imu  OB  Mpanta  pteos  of  p^pir.    S.  Pqt 

>!**.  and  irim  uinnriu  qiurlM  pM  tba 

mU  ■■  tktttOtiolehamuriHtawCMitln 

,    t.  Ho  ebug*  li  aida  for  liiwillin  ItMan, 


ihoiatr.    wh 

J   l>  thll  M,  ABd    i> 

„te 

n  &I  Oroenwioh 

'..t^'Sin^tJr^!:'.^ 

i'i^Smc'kin 

rormignaticTvuti 

;:'.^h. 

-'"i^^J^f^.- 

'  to  prowed.    1.  To  flod  If  north  point  ihown 

mrot  deoliMtioD  in  order  to  opan  opon  the 
d  work!  with  oertointjP  3.  Are  thg  nierl- 
\  ihowD  on  HDopnpbioil  nihi#,  And  oi«rk«d 

ioh  Ihoie  linv  fbh  F  Thu,  u  %t.  uiuiplf.  1> 
'  W.)  thown  u  poriiDf  throa:;)!  Berwiflk-nB- 
■07,  Cb«]taiihw,  0  tTDA  meridkn  lino,  vaA  it, 
V>  DMridiui  to  be  Uid  don  oorrocll;  (roni 
ilear.  mppoH  %  er>iupAH 


t  Berwick'OTi'TwHd, 


Iiooida.— Will  tome  a 


■Bafffttall*    Board.— I    pnrnost 
wd  coibloiu  nn  tanCelle  hisrd. 


\  m  m  m  m 

M«* 

m  mmm 

B*»|8I« 

a  H  H  n  II 

BotctiD* 
S[eh).  3.  kw 


0  S  (a), 


Ha  TO  CoHsiteroBnKi-M. 
rj  ftccoptHble  i  n^nrthftE 


5  (dii.  ch.} 
Agrcgog   In  Enour 


Pmil-nrowlng 
,;inco~^it^  of  the  Ci/v  P™ 
Would  nr>t  II  bemoi  wbicb  were  j 
thoroogbfj 


-Duration  or  Ban»!i!ne.— Ph-we  deMribe 

n^lM  bf  the  untii'nrilleii  nt  GrMux^eh.  and 
■ioiallj  fn  tbo  d&ll J  pnpern.  A  HArnh  ftmang 
hu  jMded  no  informiition  on  liiia  pgint.- 


ntlie  OltT— 1 

imi  forwnrded  k  qohq  jkisw- 

oirn  on  theroof  otkwushoQU 

^ ..ithin  m  hnndred  i»«U  of  tba 

inl     Po«t-effii».     "  Thfl    itmrberrUi,"     thai 
•amat  remailiB.  "  are  oertual;  of  rich  fluroar,  ■&(! 
Dseebi    kQ    eicelleot    ■roma,    Onr    corrsapondeDt 
liokt  tbe  strowih  of  tba  frait  in  inch  perfeotioD  i> 
proof  of  tha  oompintiTO  paritj  of  tbe  ktmoiidiere, 
it«  urea  with  bim.  He  »dda  th*t  he  baa  a 
I  on  tne  tame  roof .  irith  frait  on,  which  pro- 
fact*  in  oonneo- 
'  that  aome  fins 
ths  City,  wars 

, another  oorra- 

■paadeDt  mod  regttlarl;  to  aend  na  lome  eioellent 
ithoi  rnpea.  vrown  near  the  Loadoo  InntitDUoD  in  Fios- 
'liich  I  bory  Circni." 


iral  diitrlot*— la  iupreftintad  wltb 
* "'-  '     Faire.  (Oonaolt 

CO,  11V.  vn.i — Li  Bthltv.   (Ortaiiilf  joa  are 

.,-.    BnirravLnft  an  the  propert/  of  the  witbor  or 

pnhtlibar.)  — U.  Waliek,  (The  prne  wu  awards  lOr 
lbs  bloirp{pe  apparatoi.  but  in  da  not  know  whothsr  It 
Ifl  ret  manufaotared  lor  aala.  Wa  ahonld  kmaRfqa  not, 
or  It  would  haia  bees  adrertUad  \,j  tble  time  la  tba» 
001001111.1—1.  H.  0.  {Write  S.  Oom  and  80a,  Week. 
■tnet,  Hilditoae.]— Piacsaism,  (He  li  Sngllih, 
Boleu  be  baa  nibaeqiientlT  beooma  natnrallBtd  In 
Fiuoa.l-PaoKel'ATi.  (Wrilato  Lookwoodaad  Oo., 
-  „.  ...  ^^^.  HallOoort.  London).— OaicBOa.  (Dltoo- 

.-    D^UiiRKfnnr  tear  are  flT«n  on  pp.  48, 117, 

id  330,  Vol.  XXir,  ud  In  nti^  prerlou  TOli.)— 
MAiuaiH.  (Flj  papera  are  made  with  a  ooaapoaltioB  of 
Are  parti  of  iTHiile  irllhoBB  of  eammonglaej  diaaolTS 
the  lattar  before  mixing  with  the  trcaole.  A  oam- 
ipondent  RSTB  another  reoDipton  p.  VI,  Ho.  SSL  wbioh 
he  atatod  waa  unoh  batter  than  Ibe  formB,  wUoh  1* 
thatTuedbr  the  "catoh'Hin  fcli»i  0  !*'  crlan.J— J.  J- 
EaiBT.  (The  proeaaa  Hemi  likely  toWnaeful,  bntaa 
70U  do  not  wiiG  to  make  the  detalli  pnbllo  we  do  sot 
aeethaueof  InaertlD^  jonr  letter.  OomoiiuiloBUoiuL 
barlnff  for  thair  oblaot  the  attraotion  of  eonunardar 
oo4p^tlon  or  npport,  are  really  adrntlavmoata,  and 
nan  only  appear  a>  «iufa.)—BL0aDSL.  (Tea;  joahad 
batter  nnolo/  a  lawyer ;  tba  ehargea  tluwld  be  trlfllnK 


it  in  tba  I 
..nieek)- Da  Losatico  lawn- 

, a  la  aotblnf  new  In  your  Bn^|[eation, 

he  Innrreot  awiisation  with  wbloh  too  itart.) 
.  K.  (Try  paralBa.  or  aea  Caefol  Bote  on 
p.  £&!.)— A  WoDLP-Bi  Duma.  (Bad  TeoUIatioB  la 
frequtBtly  the  lanae  of  the  gtddJiwaa  oonidalned  ol ;  . 
dniic>ng  owbt  to  ba  a  RBOBfal  and  faaalth-ladiHiBfl 
mre-ktlon,  tadt  the  oondluona  ander  which  It  la  nnally 
"enjoyed"  render  It  harmrolratbertbaa  banafialal.)-- 
B.  ao*wiLL,Jiio.  Joae»,a.  A.,  aBdothw*.  (We  bat* 
really  no  room  Uir  qnerlea  abont  red  maat,  waabea  to 
Temore  (reoklia.  and  other  matten  of  the  toilet)— Vi>. 
K.  Elliot.  (Plaaaa  aead  avaln;  It  mnit  bare  baea 
Bilslald.  Wa  thought  it  had  been  forwarded  to 
printer!.)— W.  T.  aTSaooiLiH,  Ont.  (Tbe  obana  for 
each  adTertiiemant*  ii  Ik.  M.    On  reonpt  of  baluce  it 


ea  already  almilarly  aniwarad. 


Tha   XiarKOet   Olrmilatioo  of  any  ProteatloBal 


iherry  troe  or 


-FqmttorUl    and    T.inlitninfr.  — Manj  inii»ea  to  ripen.  To  tbfMinterestinB  fi 

-Bi*»a"   and    Ur.    tancwler    (nr    ropiv.  tion  with  City  pomoloey.  "0  "ay  add 

Sr^^y  wili'n^,     n^rSrS^n^t  of  i';  "Pec'"""  offiif..Ukfl"i»e  Brown  ia 

-  k?if;?E^«,i7ihe  Z«r^l«ii  th  ""t  to  na  aoma  time  aRO  ;  and  that 

■J!_~"'*'_S.™'7.'.'"*.?'??!  w™;!?;^,";  innndpnt  n.nd  reimlarli  to  aend  aa  I 


TBlai 


To  DeitroT  BlaokbeetlBa,  Flaaa,  Bii«<  and 

■11  In-mti.  w*  TEIFaa'B  WOHDRBFUL  IHgtCT  ClIsrKOT- 
rilin,  wUoIi  to  tnld  In  Tin  Bnu>  ad.  uxl  u,  aa^  or 
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nSEFDL  AFD  SCIEMTIPIC  NOTES. 

NotO  oa  Botler  Haktn^.-Profeiaor  R.  H. 
ThantoD.  of  the  Steraui  iDntitote  of  TechnalaR}', 
in  tmngiag  Uie  hMtinir  inrfiusB  of  &  Hteam  boiler, 
luj-s  ilown  as  the  e^ssntiiU  rale  tfaat  ths  effort  be 
to  impede  tho  draught  M  little  u  poB'ibla,  and  eo 
to  place  tbem  that  the  eircalation  of  water  ni thin 
the  boiler  be  free  and  npid  at  cTrry  part  rcBcbeii 
by  the  hot  gtaee.  The  directions  of  circalalion  of 
water  on  tho  one  side  and  oF  g:<ia  ou  Ibe  other  eide 
of  theotoet  iboold,  aBmnebaapouiiile,  beoppoaite. 
Tbe  Mid  water  ibonld  enter  where  tbe  cooled  irniKS 
1- are,  and  the  eteam  ahoold  be  taken  off  fcrthe^t 
fiwn  tbe  poiat.  The  temperature  of  ebimney 
hai  thn«  been  redue  ' ' 
hinSOirFahr.,  and 

...  JO  of  the  tbeorelical 

of  beating  anrface  aimpty,  In  all  of  the  best  fomi!i  of 
boiler,  doterminea  the  eSrienc^.  and  tbe  diipoaition 
of  that  rarfaoe  aaldom  affect*  it  to  an;  irniat  extent. 
The  area  of  beatioE  anrfaoe  may  also  be  raried 
within  Ter;r  wide  limiti  without  irreatly  modifying' 
effi^rnn'.  A  ratio  of  25  to  1  in  fine  and  30  to  1  in 
tnbular  boilera  represcDti  the  relatire  area  of  heat- 
ing and  ^rate  anrfaem  in  the  practise  of  tbe  beat- 
known  builden.  and  thi'.  of  course,  famiebee  a  eafe 
criterion.  The  material  of  n  boiler,  saja  Profeinor 
Thnraton,  ihonld  be  tougb  and  ductile  iron.  or.  what 
ia  bettn.  a  toft  ateel,  contaisinii  onl;  inlScieiit 
carbon  to  iuanre  OMltinit  in  tbe  cmoible  or  ou  the 
kearth  of  the  melting  f  omaee^  and  w  little  that  uo 
dinger  may  cxiit  of  liaTdenuig  or  cracking  nnder 
the  aetion  of  indden  and  great  ehangea  of  tempera- 
tnra.  Wharo  iron  ii  need,  it  ii  neeeiiaary  to  aecnre 
•  aomawhat  kard  but  lioniogeDeona  and  nniform 
qnality  for  the  fire-box  ihseti  or  any  parte  eipoeed 
to  the  flamea, 

Mnalo  and  Art, — Measrs.  John  Broadwood  and 
Soni  haTB  jnit  oampleted  a  magnifif 
made  from  daugna  fay,  and  nnder  tl 
Mr.  Alma  Tadena,  for  himself.  It  waa  to  be  need 
on  Tnefday  for  tbe  first  time,  at  the  Hrtiat'a  reopp- 
tion.  It  ia  formed  and  decorated  in  a  Bj-iantinc 
manner,  and  aecompaaied  byaanperbseat.  orrathei 

throne,  in  tbe  aame  style,  for  the  ptai 

i«  enriched  with  iolaye  of  raricolonrL-d  wooIe 
motker  o'  pearl,  and  ebony,  of  geometrical 
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and  biddly  earred  with  aeanthas  leaToi ;  tlia  paaeli 
on  the  earrad  sida  contain  incised  flgarea  of  owls, 
nighUngalea,  and  cnekooa  respectiTel;,  with  Itnee  of 
music  fignring  the  notes  of  each  bird :  a  baud  of 
nliibad  irory  gnttn  totm»  the  lowest  portioa  of  the 
bodyof  the  inatmuieat  all  ronnd.  The  front  le;rH 
■reeonpled  pilUra  of  inrioiia  dark  woods,  lucb  aa 
reaewood,  with  boldly-cnrred  cnpitala  and  Bus  basea  ; 
the  back  leg  is  a  square  pier,  wroaiht  into  k?epinii 
with  the  Byiwtiaestyleot  the  whole  desiitu.  Inaido 
the  ooter  are  large  panela  of  iTory,  dcitioed  to  re- 
caiTa  aatograph    aigualurca  of    the    dintiagniabed 
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ABinCLES. 


XEUrS  NEW  CE&TEB  FEAK 

HTailTTTS. 
By  W.  E.  Birt, 

■ratdflit  of  thi  SilHWfTaphuol  Siwlit]i. 

newly-aecertained  fonnation  Iiaa 
w  been  nuder  obaervation  for  more 
'eWe  months.  The  original  obserrb- 
f  Dr.  Klein  are  recorded  in  his 
tehriji  fvr  AMWoKomM,  Nob.  13  and 
ben  he  first  saw  it  on  May  19, 1877, 
ribed  it  aa  a  great  blaok  crater,  full 
ow,  without  a  wall.  On  the  18th  of 
S77,  it  appearod  to  him  aa  a  larae 
ipot,  witl  a  TaporonB  margin.  In 
file  momenta  a  aharply-defined 
separated  from  the indefinito  margin 
ceivod.  Thiemarginis  referred  to  in 
iservationa,  for  on  the  9th  of  April, 
r.  Klein  saja,  "  the  slight  depression 
e  new  crater]  appeared  withoat  a 
surrounded  by  a  greyish -brown 
,  which  appe&red  toneue-Bhaped 
I  the  south,  and  aa  a  uttle  black 
;.  From  time  to  time  Uie  crater 
d  quite  black  and  sharp,  and  I  be- 
at the  grey  margin  [the  pennmbra] 
y  a  slope   of  funnel-shaped  preci- 

this  was  recorded  at  7h,  20m. 
h.  he  still  records  the  appearance  of 
vat  aa  very  blaok  and  sharp.  At  9h. 
T  crater  appeared  to  hare  become 
ojid  seemed  not  so  black  within  aa 
dow  of  Hyginna,  but  dark  brown, 
following  day,  April  IQth,  between 
9h.,  the  new  orater  appeared  aa  a 
Saaed  mark  with  a  central  shadow, 
rence  to  these  alterations  of  colour, 
be  remarked  that  during  the  obaerra- 
'.  1877  the  formation  at  times  dis- 
■A.  altogether ;  on  the  ISth  of  Norem- 
.  Klein  writaa : — "  Oa  the  site  of  the 
«ter  appeared  a  great  apot  sur- 
1  with  an  ill-defined  margin,  the 
p*rt  being  black,  like  a  shadow.  On 
owing  day,  the  14th,  the  air  being 
it,  no  trace  of  the  crater  could  be 
ed.  On  the  10th  of  December.the 
Lhiniag  with  unuaual  clearness  and 
eaa,  the  newcrater  was  hardly  nsible, 
a  recognised  as  a  faint  dark  apot 
on  March  15th,  1878,  aa  on  Kovem- 
h,  1877,  no  trace  of  the  new  crater 
•e  seen — its  site  was  not  etea  marked 
the  faintest  spot." 

following  obeerrations  of  Dr.  Elein'e 
were  made  in  April  and  May,  1878  :— 

).— UaOD'iMSKtiiaon.fl'edBTi.  Mr. Word, 
■t,  HW  the  black  et»tar  in  thi  pkoe  uuvnsd 
Dr.  Klein,  and  dsKrlbed  it  w  a  black  oralct 

.— Hooa'i  ags  at  tiaoo.  TD  d«j».  Tha  B«» 
iitefamga,or  Saluboir,  ww  bd  on!  dspnu 
U.*a<t  6t  Uu  potition  of  Elsin'i  objaet,  bat 
nm;  its  kninit  diunatar  «u  thrsa  timaF 
Hj^iu,  and  iti  iborteat  t«ice  (im  du- 
baaaawibaiit  —  nirToandsdbTwidBridr« 
M«D  OMarrad  throngb  tbin  aloadi  an  sUip- 
^  fiar  markiiiK  in  Iba  poiition  uiifnad  by 
in  to  Ui  orltar. 

10.— Hood's  aga  ■!  soon,  80  daii.  Mi 
it  <3a^»m,  aaw  tha  objest  u  adarkoTaL 
l?**ff  pteaantad  no  appaanaoe  of  a  cr»t«c 
U.— Uocni'i  afs  tA  noon, .BO  dare.  Me 
A  a  Tiew  nnder  tolamblj 
o(  tbe  new  onttor,  wbioh . 
_.  tbB  ■ppearanae  of  a  erattr. 

-T- . ihuItHf  ID  tint  ud  tone  ppi- 

Ntlar  to  Oa  akadinn  or  groand  markuiga 
ft^  ttLi.*^i'"  d^-ioB  agreei  pre- 
U  to*  oUset  as  it  wai  Mrn  on  tha  Min« 
pnh  Iba.  UlH.  aqoatarial  o(  Mr,  Coalman,  a  t 
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It  will  be  remarked  that  the  obaerrations 
>f  May  9, 10,  and  II,  agree  more  or  less  in 
the  obserrers  bavins  seen  an  elliptical  OToid 
oval  marking,  described  by  some  as  a 
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some  noteworthy  points  con- 
nected with  the  whole  of  the  obserrationa 
at  present  on  record  -.—Fir^.  The  absence 
of  a  wall  surrounding  the  object  or  depres- 
nion  observed,  which  appears  to  point  to 
the  absence  of  an  upheaving  force  in  ita 
formation,  and  indicates  that  it  has  resulted 
from  subsidence.  The  sug^tion  of  Dr. 
Slein  relative  to  the  margin  favours  this 
idea,  for  if  a  limited  portion  of  the  moon's 
lurface  has  aubaidsd,  it  must  have  left  auch 
X  margin  aa  described  by  him.  Second.  The 
lark  colour  of  the  interior  and  its  varia- 
bility ;  this  may  be  explained  by  a  ainking 
lown,  and  at  the  same  time  a  breaking  up 
at  the  pre-ezistiag  surface;  the  material 
«hiah  that  aurface  formerly  covered  being 
of  a  low  reflective  power  would  produce  a 
dark  spot  as  it  welled  up  among  the  ddbris 
i>f  the  former  surface — the  change  of 
Mlonr  from  black  to  dark  brown,  sod  the 
disappearance  at  times  of  the  object  alto- 
gether indicating  that  before  the  new 
jit«rior  surface  had  taken  up  ita  normal 
condition,  it  was  in  luoh  an  unset-Jed  state 
w  to  interfere  greatly  with  a  constant  and 
at«ady  reflection  of  a  settled  tint. 


Before  closing  our  remarks  on  the  ob- 
lerred  change  of  colour,  it  may  be  well  to 
place  before  the  reader  a  synoptical  state- 
ment of  all  the  observations  arranged  in 
order  of  the  moon's  age : — 


NooD.     Dala.  Charaetar. 

S'S  Dw). '  ]0, 1B7T  Hardlj  viable  ronad  dark  apot. 
B-3  Kar    la.  1877  Blaek  oratar  tail  of  ahadow. 
B-O  Apnl    9, 1878  Cratar  qaita  black  and  aharp. 

Oieflah  brawn   margin,  aa   If 

Twithaoft 

B'B  Jniia   18, 1877  I«rge  blaek  ipol  with  vaporaai 
Jao.    10, 1878  TaimiDaloroDweat  (d(e,  orater 


Tt  April  10, 1878  Oraf iih    diffawd    mark    with 

eaotral  ahadoir. 
8-0  May     10, 1878  8a<il«r.— Dark  ova]  ibading. 
8*1  Nov.   13, 1877  Giaat  apot,  iU-dafinsd  Diarsin. 
VO  Uaj    11, 1878  Znoft.— Oblwig  orotd  iliadrBs. 
B'l  Not.   14, 1877  No  traoo  of  c»tv. 
11*4  Maieb  16, 1878  No  tiaos  of  antar, 

Thoae  obaervationa  in  the  above  table, 
>t  preceded  by  the  name  of  the  observer, 
are  by  Dr.  Klein.  So  far  as  the  above  ob- 
servations indicate,  this  object  can  be  best 
studied  between  5  and  9  days  of  the  moou'a 
age.  It  ie,  however,  clear  that  observations 
are  required  towards  aunaet,  and  also  it 
should  be  looked  for  when  the  sun  has  a 
conaiderable  altitude,  and  especially  at  full 
moon.  The  fact  of  ita  being  a  new  forma- 
tion is  pretty  oertain.  What  we  now  want 
is  a  knowledge  of  the  appearances  it  pre- 
Bcntsduriug  the  course  of  the  luni-solar  day. 
Taking  into  consideration  tbe  variation  of 
colour  from  black,  through  greyish  brown, 


to  a  diffused  grey,  we  can  hardly  regard 
Dr.  Klein's  statement  of  the  crater  t«ing 
full  of  shadow  as  strictly  correct :  for  the 
existence  of  shadow  there  mast  be  an  object 
to  project  the  ehadow.  In  the  new  orater 
this  (the  wall)  is  absent;  therefore,  the 
blackness  in  the  interior — especially  aa  it  is 
described— could  not  have  been  shadow,  bnt 
rather,  as  stated  by  Mr.  Knott,  "  a  ground 
marking,"  and  this  is  one  of  the  more  im- 
portant featurea  for  future  observation  and 
stndy.  Withincomparativelyahortintemle 
the  colour  has  altered ;  indeed,  at  certain 
times,  as  a  diatingnishing  element,  it  has 
disappeared  entirely.  B^  constant  observa- 
tion of  thiaobject,  combined  with  theknow- 
ledge  we  have  obtained  during  the  last  ten 
or  fifteen  ^ears,  we  may  be  better  able  to 
penetrate  mto  the  operation  of  lunar  forces 
than  we  were  some  twelve  yeara  ago,  when 
the  celebrated  case  of  Linnc  engaged  the 
attention  of  aelenographers. 

The  observations  daring  May,  especially 
those  by  the  Bev.  B.  8.  Hntchinga,  seem  to 
indicate  that  there  is  a  new  formation, 
perhaps  atill  more  recent,  in  the  immediate 
neighbourhood  of  Dr.  Klein's  crater.  It 
does  not  appear  that  Dr.  Klein  haa  re- 
corded the  *hapt  of  his  crater,  except  on 
Dec.  10,  1877,  when  he  described  it  as  "  a 
ronmd  dark  spot,  hardly  viaible."  All  the 
observers  in  May  distinctly  speak  of  the  spot 
observed  by  them  aa  being  oval,  elliptioa), 
or  ovoid,  and  one  has  given  ardrawing  from 
which  it  appears  that  the  /elliptictu  spot 
seen  by  him  is  larger  than  Hyginua,  is  not 
in  the  poaition  of  Dr.  Klein's  crater  (6  on 
tbe  diagram),  and  he  does  not  describe  it  as 
differing  in  colour  from  ita  surroundings, 
but  he  says  "  it  is  snrrounded  by  wide 
ridges."  Now  there  is  nothing  on  Nelson's 
map,  nor  on  the  outline  diagram  iaaned  by 
the  Seleno^phical  Society,  at  all  answer- 
ing to  Mr.  Hut«hings'a  elhptica]  spot.  He 
ia  porticalar  in  desonbing  tJoe  neighbouring 
oratraa  on  his  diagram.  He  laTs  :  "  6,  6,  lu 
•re  three  craters  standing  in  the  positions 
marked,  round  &n  oval  ^pr«a«ion  12,  snr- 
(onnded  by  wide  ridges ;  7  is  a  broad^ridge 
bending  roond  totnrds  12.  ^e  aooom- 
panying  diagram  is  a  reprodnotion  of  the 
drawing  fay  Hr.  Hntohings. 

The  above  records  of  uie  observations  in 

May  are  not  auiBcientlj  explicit  to  enable 

na  to  decide  if  the  objects  seen  and  described 

Messrs.  Neiaon,    Sadler,    Knott,    and 

immoD  were  the  aame  aa  lignred  by  Mr, 
Hatchinge,  but  we  have  snfficient  informa- 
tion on  which  to  base  a  series  of  observa- 
tions of  the  greatest  importance  to  seleno- 
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'pujii  remarkable  and  unexpected  results 
-*-  obtained  during  the  elaborate  experi- 
menta  with  railway  brukes,  made  a  few 
weeka  agoonthelicmdon  and  Brighton  line, 
formed  the  aubject  of  tbe  paper  read  by 
Oapt.  Douglas  Galton,at  the  meeting  of  the 
Institution  of  Meohainical  Engineera  held 
in  Paris.  These  experiments  form  the  first 
of  a  series  which  it  is  intended  to  make 
with  the  view  of  asoertaining  (1)  the  actual 
preaaure  required  to  produce  a  maximum 
retardation  of  the  revolving  wheela  at  dif- 
ferent velocitiea ;  (2),  the  actual  preaaure 
exerted  by  the  different  forms  of  continuous 
brskea  now  in  use;  (3),  tbe  time  required  to 
bring  the  brake-blocks  into  opemtion  in  the 
several  parts  of  the  train;  and  (4),  the 
retarding  power  of  the  existing  continuoaa 
brakea,  tested  on  trains  mnnin?  under 
similar  conditions  of  weight  and  speed. 
From  the  enumeration  of  these  heads  it 
will  be  readily  understood  that,  wh«n  com- 
pleted, we  shall  have  tbe  most  important 
contribation  to  tlie  literature  of  the  brake 
question  whieh  haa  hitherto  been  made;  and 
the  first  instalment,  contained  in  Capt. 
Qalton's  paper,  u  wd&t^xA  evidence  of  tha 
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probable  value  of  tlie  series.  The  experi- 
ments described  were  undertaken  to  ascer- 
tain tlie  co-efficient  of  friction  bi^tween 
brake- block 8  and  wheels,  and  between  the 
wheels  and  rails,  both  when  the  wheels  are 
revolving  and  when  skidded.  It  is  searcely 
necessary  to  insist  on  the  importance  of 
ascertaining  by  actual  test  the  exact  value 
of  a  co-efficient  upon  which  the  whole  sys- 
tem of  brakes  depends,  and  the  engineering 
world  is  much  indebted  to  the  London  and 
Bright^m  Railway  Company  for  the  manner 
in  which  they  have  taken  up  the  question, 
and  facilitated  the  carrying  out  of  the  ex- 
periments. The  experimental  van,  with  the 
recording  apparatus  designed  and  con- 
structed by  Mr.  Westinghouse  and  Mr. 
Stroudley  respectively,  was  illustrated  on  p. 
371  in  connection  with  the  letter  of  "  0.  E.  S," 
bat  for  our  present  purpose  it  is  unneces- 
sary to  give  a  description  of  the  means 
taken  to  obtain  the  results.  The  latter  are 
unquestionably  as  contact  as  ingenuity  and 
care  could  make  them,  and  if  ttiey  are  re- 
markable, they  serve  to  show  that  it  is  the 
unexpected  that  always  happens.  The  expe- 
riments under  notice  were  xuade  at  the  end 
of  May  near  Brighton,  the  first  day  being 
dry,  the  second  stormy,  and  the  third  fine, 
with  showers.  There  was  thus  a  sufficient 
variety  of  weather  to  render  the  experiments 
of  more  value  than  they  might  have  been 
if  made  under  uniform  conditions,  but  there 
was  not  time  to  collate  all  the  results  before 
sending  in  the  paper.  Capt.  Gralton,  there- 
fore, exhibited  only  a  few  of  the  diagrams 
taken,  but  these  were  of  so  remarkable  a 
character  as  to  excite  the  keenest  attention 
of  the  engineers  present.  In  experiment 
No.  15,  May  28th,  the  brake-van  was  slipped 
wh^n  travelling  at  the  rate  of  40  miles  an 
bour.  The  pressure  on  the  brake-blocks 
remained  nearly  constant  during  the  experi- 
ment, and  being  greater  than  that  required 
by  the  co-efficient  of  friction  between  the 
brake-blocks  and  wheels,  due  to  velocity, 
the  friction  increased  so  rapidly  as  to  cause 
ihe  wheels  to  skid  immediatelv.  The  fric- 
tion at  once  decreased  rapidly,  but  rose 
again  as  the  speed  diminished,  attaining  the 
maximum  as  the  train  came  to  rest,  which 
it  did  after  many  jerks  in  12^  seconds.  In 
experiment  No.  lt>.  May  28th,  the  van  was 
again  slipped — the  speed  being  46  miles. 
The  pressure  of  the  air  was  less  than  in  the 
previous  experiment,  and  it  was  gradually 
diminished  during  the  experiment;  conse- 
quently the  pressure  on  the  blocks  was 
correspondingly  reduced.  At  first  the 
frictiou  between  blocks  and  wheels  decreased 
slightly,  but,  when  the  velocity  diminished, 
the  friction  increased  rapidly,  and  the  van 
came  to  rest  without  a  jerk  in  12  seconds. 
Thus  the  quicker  stop  was  made  by  the  re- 
volving wlieels  which  originally  were  travel- 
ling at  a  higher  speed  than  in  the  ease  of 
the  skidded  wheels.  This  effect  was  exhi- 
bited in  a  decided  form  by  experiment  No.  3, 
May  28th,  in  which  the  speed  was  44  J  miles. 
The  pressure  applied  to  the  blocks  was 
sufficient  to  skid  the  wheels  at  once,  and  the 
diagram  shows  that  the  co-efficient  of  fric- 
tion between  the  blocks  and  the  wheels 
decreaetnl  immediately  after  the  skidding, 
and  did  not  rise  until  the  end  of  the  experi- 
ment, while  the  tractive  force  on  the  draw- 
bar, at  first  increased  by  the  act  of  skidding, 
largely  decreased  as  soon  as  the  wheels  were 
hiOd  by  the  blo<*ks.  In  experiment  No.  3, 
May  20th.  the  engine  and  van  were  brought 
to  rest  from  a  speed  of  39  miles  an  hour. 
The  air  wjis  allowed  to  escape  from  the 
(jylin-lcr  through  a  small  hole  after  the 
brakes  w«Te  applied,  so  that  the  pressure 
deriv:i^''d  duiinpf  the  whole  experiment. 
The  di.iirram  in  this  case  shows  that  the 
retardiiijL,'  fovao.  due  to  the  pressure  of  the 
))K»cka  was  at  first  diminished  until  the 
rcdit'tinii  of  velocity  reached  the  point 
wh  "f  tl;e  iui^rease  in  the  co-efficient  of  frio- 
sniHi'ient  to  overcome  the  effect  of 
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the  diminished  pressure  applied  to  the 
blocks.  At  this  pt>int  the  retarding  effect 
was  increased,  and  the  wheels  were  skidded. 
The  cur\''e  immediately  rose  in  a  nearly 
vertical  line,  showing  that  the  co- efficient  of 
friction  became  very  great  as  the  wheel 
came  to  rest — the  time  during  wliich  the 
wheel  was  pai*tly  rotating,  partly  slipping, 
being  almost  inappreciable.  Immediately 
after  the  rise  the  curve  fell  to  a  point  far 
below  its  original  position.  Thus  showing 
that  with  skidded  wheels  there  is  a  gi*eat 
diminution  in  the  retarding  effect  of  the 
brakes.  As  the  velocity  continued  to 
decrease  the  curve  steadilv  rose,  thus  show- 
ing that  the  co-efficient  of  friction  between 
the  mils  and  skidded  wheels  increases  iis  the 
velocity  diminishes.  At  the  moment  of 
coming  to  rest  the  co-efficient  of  friction 
became  very  great.  The  results  obtained 
in  these  experiments  may  be  taken  as  a  fair 
sample  of  the  sei*ies ;  from  which  we  learn 
that  the  application  of  brakes  to  wheels 
does  not  appear  to  retard  the  rapidity  of 
their  rotation,  but  when  it  falls  below  that 
due  to  the  speed  at  which  the  train  is 
moving,  immediate  skidding  is  almost 
inevita1>le.  The  resistance  resulting  from 
the  application  of  brakes  without  skidding 
is  greater  than  that  caused  by  skidded 
wheels.  During  the  moment  of  skidding, 
the  retarding  force  increases  enormously, 
but  immediately  afterwards  falls  to  less 
than  that  what  it  was  before  skidding.  The 
pressure  required  to  skid  is  much  higher 
than  necessary  to  hold  the  wheels,  and 
appears  to  have  a  relation  to  the  weight  on 
the  wheels  themselves  as  well  as  to  their 
adhesion  and  velocity.  On  this  point  Capt. 
Galton  says: — "It  would  seem  that  the 
great  increase  in  the  frictional  resistance  of 
the  blocks  on  the  wheels,  just  before  and  at 
the  moment  of  skidding,  due  to  the  incrcjise 
in  the  co-efficient  of  friction  when  the 
relative  motion  of  the  blocks  and  the  wheels 
becomes  small,  is  what  destroys  the  rotating 
momentum  of  the  wheel  so  quickly."  "With 
constant  pressures  the  friction  between  the 
blocks  and  the  wheels  increases  as  the 
velocity  decreases,  until,  as  the  experiments 
proved,  the  wheels  are  skidded.  But  it  was 
also  discovered  that  in  order  to  obtain  the 
maximum  retarding  effect  the  wheels  ought 
never  to  be  skidded,  but  the  pressure  on 
the  wheels  sliould  at  all  times  be  ju«it  less 
than  is  required  for  skidding.  In  order  to 
effect  the  desired  result,  then,  the  pressure 
between  the  blocks  and  wheels  ought  to  be 
very  great  when  first  applied,  gradually 
dimimshing  as  the  train  comes  to  rest. 
Such  an  outcome  from  these  experiments 
discloses  the  fact  that  all  the  hand-lu'akos, 
and  most  of  the  continuous  brakes,  have  been 
designed  to  suit  conditions  which  do  not  (jxist 
in  practice.  The  old  saying— j-ou  can  do  no 
more  than  skid — is  shown  to  be  utt«'rly 
erroneous,  and  the  most  successful  brake 
is  that  one,  the  inventor  of  which  has  un- 
consciously, as  it  seems,  grasped  the  tnie 
principle. 

That  the  skidding  of  wheels  is  not  the 
best  way  to  stop  a  train  has  been  known 
and  urged  persistently  by  some  railway 
men,  and  the  drivers  and  guards  on  most 
lines  have  orders  to  release  the  brakes 
when  the  wheels  skid;  but,  until  these 
experiments  demonstrated  the  fact,  not  a 
few  drivers  and  others,  engineers  amongst 
them,  firmly  believed  that  the  skidding  of 
wheels  was  the  readiest  method  of  stopping. 
It  has  been  o)»jeoted  to  mostly  because  of 
the  'wear  of  the  tires — fiat  places  being 
highly  objectionable.  So  long  ago  as  18445 
Mr.  Gooch,  while  connected  with  the  S*»uth- 
Westem  Railway,  issued  a  rule  t<>  his 
men  that  wheels  were  not  to  be  skidded, 
and  if  skidding  did  take  place  the  brakes 
were  to  be  immediately  released  and  ap- 
plied agnin.  Mr.  Tomlinfson  said  that 
every  practical  engine-man  knew  x}v\t  the 
•l^idding  of  wheels  was  a  gi'eat  mistake; 
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but  we  venture  to  think  that  Mr.  Tomlin. 
son  need  not  travel  far  to  find   plenty  of 
practical  engine-men  who  would  argue  the 
point  with  him.    The  gentleman  who  pre- 
ceded him  in  the  discussion,  Mr.  HaBwell, 
expressed  his  surprise  at  the  results  of  the 
experiments  described  by  Capt.  Galton.  as 
the  Newark    trials   had   led   the   commis- 
sioners to  form  a  contrary  opinion  as  to 
the   value   of    skidding.      Mr.    Brown,  of 
Winterthur,  speaking  from  practical  expe- 
rience   on    lines    of    heavy    gradients  in 
Switzerland,  declared  that   if    the  wheels   \ 
were  skidded  much  of  the  retarding  force   j 
was  lost.      Mr.  Yeomans   said  that  when  | 
the  vacuum  brake  was  first  applied  on  the  • 
Metropolitan  a  vacuum  of  1  Sin.  ( ?)  was  found 
to   skid    the    wheels.      The   diavera  were,  : 
therefore,  ordered  not  to  exceed  12in.    He  j. 
controvert^  the  opinion  that  the  gresteit  i. 
pressure   ought   to  be    applied  first,  and  j 
thought  that  a  sudden  application  of  brake-  {. 
power  destroyed  the  wheels.  Unf ortmiatelj  j : 
no  reasons  were  offered  for  these  opiniom,  h 
save  that  Mr.  Yeomans  had  seen  whe^  I 
that   had  been  destroyed  by  the  snddn 
application  of  the  Westinghouse  brakes.  Hb 
considered  that  Capt.  Galton's  czperinNirti  f- 
had  only  confirmea  what  was  well  knon, 
and  that,  to  obtain  any  useful  informatioB,  |^ 
experiments  extending  over  many  yean  d 
actual  service  were  necessary.      The  ooa- 
panies,  however,  it  must  be  remembewtJ 
have  had  the  hand-brake  in  use  for  misf 
years,  and  it  has  been  left  to  persons  no* 
specially  connected  with  railway  work  to  j  ^ 
point  out  that  the  hand-brake  is  ndicdif: 
^i>on^l^for,  as  every  one  knows,  it  isiB-j  _ 
possible  to  always  avoid  skidding  with  iti - 
In  view  of  that  fact,  and  of  the  stateneit 
that  the  evil  effects  of  skidding  were  wbI 
known  a  quarter  of  a  century  sgo,  it  dM 
not  say  mnch  for  the  inventive  skill  of  *^ 
profession  that  hand-brakes  were  not 
ago  improved  off  our  trains.    The  eipl 
tion  of  the  diminished  retarding  force  i 
the  wheels  are  skidded  is  most  likely 
given  by  Prof.  Kennedy,  though  it  mi  ^ 
be  worth  while  to  study  the  question  eir 
perimentally  by  means   of  heavy  wei  '" 
resting  with   a  small  surface  on  a  n 
rail.    As  long  as  wheels  revolve,  says  Prot 
Kennedy,  the  surface  in  contact  with  tli» 
brake  is  continually  changing,  so  the  tira 
does   not   become    highly    polished,   \m 
directly  the  wheels    are  skidded  thwe  ' 
theoretically  only  a  x>oint,  and  practi< 
only  a  very  small  surface,  taking  sll 
friction  between  the   rail  and  the  whei*>J^ 
This  surface  must  be  almost  instantanecnul^  ^ 
polished,  and  the  wheel  consequently  rf^Vj 
along  with  the  least  friction  possible  he^' -. 
tween  it  and  the  rail ;  for,  as  is  shown  \ff 
the  experiment,  the   friction  increases  u 
the  velocity  decreases.    The  paper  has  noWf  -. 
however,  drawn  attention  to  the  snltjeoti    ^ 
and  it  is  to  be  hoped  it  will  be  worked  o«t  '/* 
in  a  thoroughly  scientific  manner.    Capt!^    . 
Galton  deserves  thanks  for  what  he  hit'   ' 
already  done,  and  it  is  not  too  mnch  to  - 
expect  that  the  companies  generally  shoald  .^ 
afford  facilities  for   carrying  out  further 
experiments. 


WHO  INVENTED  THE  MICEOPHOHXt 

DURING  the  past  week  we  have  received 
several  American  papers  containing 
articles,  reports,  and  letters  referring  to  the 
disputed  claim  to  the  invention  of  the 
microphone.  Some  of  these  bear  the  stam?* 
of  the  Edison  Laboratory,  Menlo  Park, 
from  which, we  assume  that  we  may  scoejt 
as  authentic  the  statements  reported  to  bavo 
been  made  by  Mr.  Edison.  In  onej^per, 
the  New  York  8un  of  June  9,  ^^9^  *^1 
account  of  an  interview  which  a  re|joftarw 
that  journal  had  with  Mr.  Edison,  f\o  vh^ 
he  showed  the  accounts  in  tl^  Ui^v^ 
papers  of  Mr.  Preece's  lecture  or  uhe*"***" 
phone.    After  a  perusal  of  the   10  tfoov^ 
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r.  Edison  is  represented  to  have  said :  "I 
clarc  that  is  the  coolest,  cleanest  st^ 
at  I  ever  knew.  Tliis  man  tnlks  of  this 
ing  :l8  thoujjh  it  were  entirely  new.  and 
then  I'll  he  believed  it  was  the  invention 
Hughes,  when  he  has  the  most  positive 
Idence  that  the  thing  is  mine.'*  In  rei>ly 
a  question  whether  Mr.  Edison  had 
)wn  Mr.  Preece  the  microphoue,  the 
mer  is  represented  to  have  said :  "  Of 
vrse  I  did,  because  the  microphone  is  con- 
ned in  the  telephone ;  it  is  nothing  but  a 
4y-ad justed  telephone.  To  say  that  the 
iirophono  ii  a  superior  invention  to  the 
?plione  is  absurd,  because  it  is  cmly  a  part 
,he  telephone.  There  would  be  no  use  in 
nsting  a  telephone  to  such  a  delicate 
;h,  because  the  jar  of  a  building,  the  hum 
I  roar  of  the  city  would  keep  up  a  con- 
lal  buzz."  Mr.  Edison,  in  short,  chiims 
t  the  principle  of  the  whole  thing  is 
ed  on  his  undisputed  disco veiy  that 
Ain  Bubstiinces,  called  **semi-C(.>ndac- 
8,'*  such  as  carbon,  several  oxides  and 
pbides.  vary  their  resistjiuce  to  the 
sage  of  the  electriciil  current  when  sub- 
led  to  pressure,  and  in  July,  1S77,  he 
ed  a  patent "  for  an  instrument  whi  ;h  is, 
en  properly  adjusted  for  transmitting  the 
Bd  of  the  voice,  a  telephone,  but  when 
icately  adjusted,  which  can  be  done  by 
ning  a  screw,  a  microphone.  Mr.  Edison 
tes  that  Mr.  Preece  was  shown  over  200 
Cerent  combinations  of  one  material  and 
other  with  cai'bon,  and  also  the  effect  of 
BBSure  on  the  passage  of  the  cniTcnt.  The 
porter  of  the  Sun  gives  an  extract  from  a 
iter  addressed  to  Mr.  Edison  by  Mr. 
»ece,  in  which  the  latter  says :  **  Hughes's 
angs  border  very  closely  upon  youra,  and 
it  quite  difficult  to  distinguish  between 
bat  you  have  done."  Under  the  circam- 
snoes  Mr.  Edison  thinks  it  quite  impos- 
Kle  to  point  out  the  difference,  for  he  con- 
bmIb  tnat  the  whole  pnnciple  of  the 
iieoTery  was  published  by  him  a  year  a^o, 
ad  six  months  ago  he  obtained  a  British 
■tait  for  what  Prof.  Hughes  "  pretends  to 
Me  discovered."  Mr.  Edison  is  repre- 
KBied  as  saying  that  "  if  you  take  the 
MSine  piece  and  this  nail  business  that  he 
Un  aoout,  it  will  give  sound,  but  it  will  not 
k^iesent  the  original  sound.  B^  means  of 
leoarbon  we  reproduce  the  original  sound, 
k  I  .  The  discovery  that  I  have  made  and 
Waited  consists  in  finding  some  material 
kt  would  transmit  waves  of  electric 
Invent  which  should  bo  proportionate  to 
kirand  waves.  That  was  my  discovery." 
h  the  Washington  Star  of  April  26,  1878, 
fi  have  a  report  of  the  proceedings  at  the 
btional  Acaidcmy  of  Sciences,  in  which  we 
bd  the  following  epitome  of  Prof.  Barker's 
peech  when  introducing  Edison's  telephone: 
-'The  peculiar  point  about  Mr.  Edison's 
ir«ntion  is  a  little  nlate  of  cai-bon  in  the 
Htnimenti  on  which  its  efficiency  depends. 
Iwboii  is  susceptible  to  a  difference  in  con- 
td&ntv  by  a  change  in  pressure.  Mr. 
dimn  has  succeeded  in  discovering  a  kind 
^•aitable  for  his  purpose  that  pressure  of 
Mmost  extreme  delicacy,  even  the  slightest 
mih,  may  be  detected.  He  is  the  dis- 
fferer  of  tne  principle  on  which  his  tele- 
lone  operates,  and  not  simply  an  inventor." 
be  last  sentence  should  help  to  settle  the 
Mrtion  in  dispute;  but  while  we  have 
loqght  it  right  to  give  Mr.  Edison*s  version, 
emnst  not  omit  the  following  sentence, 
hidh  occnzs  in  Prof.  Hughes's  paper  (pa^e 
15,  anU)f  and  which  has  been  reproduced  in 
IS  reprints  of  it  published  in  America : — 
Idison  and  others,"  says  Prof.  Hughes, 
have  prodvoed  variations  in  the  strength 
C  a  eoostant  current  by  causing  the  dia- 
hngm  to  press  directly  upon  some  elastic 
oadiietor,  such  as  carbon,  spongy  platinum, 
be,  the  TKiTiiijg;  pressure  upon  these  mate- 
nil  ^atjing  t he  resistance  of  the  circuit, 
jAeonieqaently  the  strength  of  current 
■ow&ng,"   If  Pnif.  Hughes  has  not  gone 


further  than  Edison  it  seems  strange  that 
he  should  have  taken  the  trouble  tc.  mention 
what  the  latter  had  accomplished.  How- 
ever, both  sides  have  now  been  hear^l,  and 
we  leave  the  facts  to  speak  for  themselves. 


THE    ORGAN:    A    COMPREHENSIVE 
TREATISE  ON  ITS  MANUFACTURE, 
FROCURAL,  AND  LODGMENT* 
Br  John  Watson  Warman, 

Asfoeiatt  of  the  CoVe(}o  0/  Orna  ni.it»y  London. 

PART  I. -GENERAL  TREATMENT  IN 
MANUFACTURE. 

•  •  HAND-BLOWSri. 

j  0.  npilE  Hjinsl- blower  may  be  divided  into 
-a.  two  ordnrs — viz.,  the  Lever,  which  ia  the 
form  st»  very  well  known  08  hein^  by  far  the  most 
u^nal.  and  the  Winch  kind,  which  siibstitntes 
for  the  straight  Lever  a  Winoh  or  Handle 
similar  to  that  of  the  Grindstone  or  the  many 
machines  in  use  as  cofTee^mills,  &c. 

p.  Lever  Blower.  Tlie  Lever  may  bo  divided 
into  two  kinds — the  Fixed  and  the  Unfixed 
or  Det'ichable — the  former  being  simply  the 
Lover  projecting  from  the  Organ-case  or  other 
portion,  and,  of  co'.irse,  always  in  position 
ready  for  use ;  the  Unfixed  is  intended,  as  its 
name  indicates,  to  withdraw  or  unship,  either 
for  removal  entirely  or  in  miny  cases  to  admit 
of  re-attachment,  if  dL-niie  1,  at  some  other 
point. 

n.  With  both  kinds^  see  Counterpoising 
(Vt). 

r.  The  simplest  and  consequently  best  form 
of  the  Fixed  Lever  Blower  is  that  in  which  the 
Main-beam  itself  (i.e.,  that  to  which  the  Tugs 
communicating  with  the  Feeder  Lu^s  are 
actually  attached)  is  continued  so  as  to  be 
grasped,  and  thus  form  the  actual  Handle  or 
Actuator ;  where  this  construction  is  attained 
it  will  be  obvious  that  not  only  will  the  advan- 
tage of  simplicity  be  secureil,  but  that  of  abso- 
lute impossibility  of  any  slack  or  looseness  in 
the  action,  even  by  the  longest  wear,  for  the 
resistance  or  actuation  bein^  always  in  one 
direction — viz.,  a  drag  upwards — the  Tugs  and 
Centres  are,  of  course,  always  kept  tight  to 
their  bearings ;  and,  provided  the  Centreing  be 
correct,  and  the  Tugs  of  exact  length  no 
slackness,  as  just  said,  can  possibly  ever  result. 

8.  It  will  be  obvious  that  this  simple  form  is 
always  really  obtainable  as  far  as  Action  itself 
is  concerned,  for  all  that  ia  necessary  is  to  have 
the  Beam  of  the  eonrect  length  and  properly 
guided  or  otherwise  treated  at  the  grasping 
part,  and  where  there  exists  nothing  to  prevent 
the  Blowist  stationing  himself  at  any  desired 
point  along  the  Beam  the  desired  restdt  can 
of  course  idways  be  maintained. 

And  thus,  when  the  Bellows  are  away  from 
the  Instrument  there  will,  as  a  rule,  be  no  diffi- 
culty whatever ;  thus,  in  Bellows-room  at  the 
Crystal  Palace  the  nine  handles  are  all  (if 
author's  memory  rightly  serves)  formed  of  the 
Main-beams  themselves,  and  it  will  be  evident 
that  the  arrangement  is  here  of  peculiar  value, 
for  the  clicking  of  the  slack  of  nine  Actuators 
would  oertaimy  be  no  trifle,  and  might 
ftiirly  render  that  conversation  in  which 
Blowists — ^notwithstanding  the  din  around  them 
— do,  somehow  or  other,  generally  manage  to 
carry  on  here,  absolately  cut  of  question ;  and 
although  this  last  is  a  matter  with  respect  to 
which  no  builder  could  be  expected  to  bestow  one 
moment's  indulgence,  yet  as  the  Bellows  should 
never  by  preference  be  too  far  from  the  Organ, 
and  bad  as  is  the  gossip  of  the  Blowist,  it  is  not 
so  trying  as  the  rattling  of  the  Actuators  them- 
selves (particularly  when  it  is  remembered  that 
although  these  most  useful  gentlemen  will  not 
talk  loudly  during  soft  passages,  yet  they  have 
no  hesitation  at  such  time  in  strong  Pumping, 
possibly  to  provide  for  a  supply  when  the  next 
Forte  of  the  Music  shall  vkgain  set  free  their 
own  private  wind-machinery),  the  simple  form 
may  safely  be,  as  a  rule,  laid  down  as  desirable 
when  practicable. 

t.  Where,  however,  the  Blowine-handle  pro- 
jects from  the  Case,  or  other  similar  portion,  it 
will  be  obvious  that  this  simple  form  of  Blower 
becomes    often    impracticable.    Thus,  if   the 

*  All  rightfl  reserred. 


Hellows  come  nearly  or  quite  to  the  Case  at  that 
[)oiut,  and  be  toler.ibly  large,  it  will  be  apparent 
that  the  Handle  must  be  extended  some  little 
distance  from  the  Case,  or  other  barrier,  in 
order  that  the  necessary  purchase  may  be  ob- 
tained. Supposing  the  requisite  space  obtain- 
able, there  is,  of  course,  no  objection  to  this, 
and  the  Blowist  and  grasping  part  of  the 
Handle  may  be,  if  chosen,  pliccd  6ft.  or  8ft. 
from  the  Organ  without  the  least  inconve- 
nience, but  it  is  obvious  that  the  Authorities 
will  often  object  to  spare  so  much  space;  in 
Pew-rented  Churches  every  foot  is  often  valu- 
able, and  as  passing  under  the  Handle  is  out  of 
question,  the  amount  of  space  virtually  re- 
quired  mighl  amount  te  two  or  three  sittings, 
'iesid^'s  involving  for  50  or  CO  people  a  devour 
round  the  end  of  the  Handle. 

U.  On  the  other  hand,  when  the  Bellows  are 
far  in — that  is,  when  the''e  is  a  considerable 
distance  between  them  and  the  Ca.se  or  other 
Darrior — it  may  easily  happen  that  the  motion 
of  the  Handle,  even  when  projecting  only  a  few 
inches  througli  the  Case,  would  be  tiK)  great  in 
extent  for  convenient  Blowing,  for  it  is  of 
course  necessary  to  avoid  both  too  heavy  and 
too  light  a  stroke.  In  the  former  case  no  mere 
lad  could  supply  even  a  puff  of  Wind  without 
over^itraining ;  in  the  latter  the  muscles  will 
be  fatigued  by  the  mere  swiftnesi^  and  extent  of 
the  motion,  independently  of  the  labour  of 
driving,  notwithstanding  that  the  latter  is  now 
light.  A  remedy  in  this  latter  instance  is  clearly 
furnished  by  simply  setting- in  or  recessing  the 
portion  of  the  Case  from  which  the  handle  pro- 
jects, and  this,  in  fact,  is  in  itself  an  excellent 
plan,  not  only  doing  away  or  diminishing  the 
ugly  projection  furnished  by  the  Handle,  but 
also,  iu  many  oases,  veiling  the  Blower,  and  thus 
rendering  Curtains  or  other  Screen  unnecessary. 
But  to  this  treatment  there  are  often  these  ob- 
jections : — a,  the  space  cannot  be  spared  from 
the  interior  of  the  Organ;  b,  the  laying  or 
setting  out,  notably  the  Pedal  Pipes,  if  they  be 
at  side  (as  is  in  many  cases  most  convenient, 
see  Dep.  of  Gen.  Arr.),  may,  though  it  does  not 
follow  that  it  must,  be  injured ;  e,  the  addition 
cadng  will  be,  of  course,  an  additional  expense, 
and  may,  besides,  interfere  with  the  architec- 
tural design. 

Y,  It  will  now  be  apparent  that  the  shape, 
size,  and  position  of  the  Bellows  will,  in  many 
case^,  exercise  an  important  influence  on  the 
simplicity  of  the  Hand  Lever-blower,  and  in 
designing  the  former  this  point  must  be 
properly -ket>t  in  view  {see  Bellows  5,  m). 

W.  When  the  before-mentioned  methods 
cannot  be  employed  for  the  purpose  of  keeping 
the  construction  of  this  simple  character,  it  is 
evident  that  a  second  Lever  will  be  employed ; 
thus,  supposing  the  Bellows  set  in  considerably, 
the  Main  beam  instead  of  running  te  and 
through  the  Case,  will  be  only  long  enough  to 
carry  ite  necessary  centreings,  and  the  Handle 
proper  being  now  a  short  simple  Lever  of  the 
1st  kind  or  order  will  operate  on  it  by  means  of 
a  Connecting  Bod,  itself  being,  of  course,  so 
centred  as  to  l^se  the  desired  amount  of  pur- 
chase. When  the  Bellows,  on  the  contrary, 
are  too  close  to  the  Case,  the  main-beam  will 
be  curtailed  somewhat,  as  before,  and  a  Lever 
of  the  second  order  (that  is,  with  the  fulcrum 
at  the  far  end)  applied;  the  Lever  will,  of 
course,  extend  into  the  Organ,  past,  as  it  were, 
the  end  of  the  Maln-beam,  beuig  attached  to 
latter  by  rod  as  before. 

Z.  It  will  easily  be  seen  how  that  the 
centreings  of  this  Lever  and  Connecting-rod 
will  have  to  drive  both  ways — that  is,  £ter- 
nately  posh  and  pull;  instead,  therefore*  of 
being,  as  with  the  Main-beam,  mere  Pins  and 
Points,  &c.,  resting  oyatTut  their  work,  the  centres 
of  the  Lever  must  be  bond-fide  Bolts  passing 
through  exactly- bored  holes,  and  proper  pro- 
vision for  tightening  when  wear  has  produced 
slack  ought  to  be  provided;  the  Main-beam 
centres  of  course  treated  in  no  way  different 
from  the  flrst  and  simplest  arrangement. 

y.  It  is  only  necessary  to  add  that  care  must 
be  taken  that  this  second  Lever  be  not  ren- 
dered necessary  simply  by  failing  to  leavje 
proper  space  for  it  to  be  set  sufficiently  high  for 
proper  and  comfortable  use ;  see  more  fuUy  in 
Position  (18,  i.). 

Z.  In  all  cases  where  the  Blowing  Handles 
are  laterally  at  distance  from  Bellows^  «aik  Va. 
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Mine  initancm  even  if  directly  beneath  them, 
•econd  lever  U  involved ;  tte  inors  folly  in 
Fodtioii(I8,  L.uidoiialittle).  WhendtrectlT 
beneath,  the  Main-beam  Bhould  be  just  aa  with 
ordinary  arrangemeat,  the  Tugt  being  heiV' 
tnuLBfonoed  into  pushing  Boda.  If  Bellown 
laive,  have  both  enda  of  Main-beam  extended 
•ud  treated  bo  aa  to  form  a  Handle — thm  two 
Blowiiti;  thii,  of  oooree,  applies  whereret  Bmhq 

C18, 1.]  Wb  have  now  briefly  to  oonaider  the 

I7n>!**d  kind.   This  is,  of  course,  underpreciael; 

the  same  laws  aa  the  preceding.  The  onK 
difference  ia  tliat  the  Handle  is  remorable.  It 
!■  only  Decenary  to  notice  two  kinds — the 
Oronbd  oi  Elbowed  Handle,  and  the  Boektl 
Handle.  The  Elbowed  Handle  ia  formeil 
nactly  like  the  Elbowed  Pedal,  except  that , 
fautead  of  the  stem  or  shank  spreading  out  tc 
iMeiTs  the  foot,  it  ia  inserted  into  a  suitable' 
handle ;  the  cranked  portion,  of  coarse,  enter. 
ing  some  portion  of  the  Case,  and  fitting  on 
tlie  squared  end  of  the  blowing  spindle.  Tho 
Cranked  Handle  should  always  be  attached  bj- 
a  Thumb- screwing  nut,  the  spindle,  in  fact. 
passing  eompletely  through  the  cranked  por- 
tion, and  piojeoting  for  the  sake  of  receiviDj; 
the  Nut;  the  .extreme  end  of  the  Spindle  k 
thus  turned  and  tapped  to  form  a  short  screw. 
This  Not  is  necessary,  flra  t,  to  prevent  wisar,  and 
guard  against  the  Handle  slippin);  off,  both  of 
which  will  be  here  extremely  liable  to  happen. 
in  consequence  n(  its  often  being  lifted  abovt 
Its  proper  limit,  so  freeing  the  socket  portion 
for  a  moment  frou  it^  bite  on  the  apiudle.  In. 
some  cases,  in  order  to  avoid  the  necessity  ol  ft 
connecting  rod,  the  Crank  Handle  ia  made  Uz 
insert  exsictly  ss  if  it  were  a  Crank  Pedal,  that 

is,  in  the  Plinth,  only   of  coaree  projecting    ^     ^^  „  ^j,     ,      „, 

upwards  Bta  slant;  the  Nut  is  equally  imperi    ^^  *.''«  same  j  Beddington  CI 
tive  in  thU  case.    The  Handle  may  attach  to    ^Tu'j  JTl?  ?"*  '^'^^.-'A^A 
the  Pedal  Spindle,  of  course,  at  the  back  of  the    "     ~ 
O^an,  or  it  may  be  at  side,  and  have  a  spindle 
of  ita  own.    For  counterpoise  it  will  be  cc 
tinned  beyond  its  centre,  and  loaded  at  end. 

b.  The  Socket  Handle  is  simply  a  flat  bar  of 
iron,  one  end  inserted  into  a  suitabLl  Socket' 

Eiece,  the  other  accarat«ly  shaped,  so  a«  to  slide 
ito  a  socket  formed  in  the  main  beam,  or 
(where  the  latter  is  present)  .in  the  Iiever 
actuating  it.  In  the  tormercaae  it  will  be  either 
formed  in  the  hard  wood,  or  of  an  iron  Chaunel 
or  Bannel  firmly  attached  thereto,  so  to  form 
the  socket.  If  in  the  Lever-piece  it  may  be 
nther  as  in  the  main-beam  ;  or  if  the  latter  be 
small  it  may  be  a  complete  casting  of  Iron  oi 
Gnn- metal  (latter,  of  course,  higher),  the  socket 
eaatinlti  the  latter  method,  however,  is  not 
preferred  by  Author,  for  reasons  which  will 
appear  in  later  parte  of  this  work.  A  slot  _ 
some  portion  of  the  Case  is  now.  of  course, 
necessary.  When  a  change  of  Position  is  de- 
•Ired,  both  ends  of  Beam  or  Lever  will,  of 
courae,  be  provided  with  a  socket,  the  Handle 
thna  inserted  in  either  at  pleasure. 

C.  It  only  temaina  to  add  that  any  Handle 
which  drives  a  Feeder,  which,  aa  a  single 
Feedra,  ia  also  actuated  by  Foot-Pedal  Blowers, 
ahoDld  geneiallj,  it  poaaible,  be  oonnterpoised 
•o  aa  not  to  retard  the  descent  of  the  Feeder  in 
Foot-Blowing.  Thus  no  strict  neeessity  (or 
removing  Hand-Blower. 


d.  The  largest  English  Instrument  blown  by 
hand,  BO  far  a«  Author  is  aware,  is  the  "  Fes- 
tival" Organ  at  the  Crystal  Palace,  Sydenham, 
by  Qray  and  Davison,  66  Soa.  Stopa,  9  Handles. 
heavieat  pressure  behind,  llin.  (Tuba). 

e.  Witcb-Blowkb.  This  form  is  leas  known 
than  the  Lever,  being  far  less  oommon.  It 
oonsista  simply  of  a  crank  shaft — Uiat  is  a  long 
■toHt  rod,  generally  of  iron,  on  which  are 
placed  cranks,  or  in  some  casea  Eccentrics,  at 
socb  points  ss  to  oome  exactly  opposite  the 
Lugs  of  the  Feeders,  and,  o(  coone,  of  such  a 
-faction  or  throw  that  the  diamet«r  of  the 


pitriacti 
drde  d 


f.  The  Oranka  or  Eccentrics  are  generally 
three  in  number,  demanding  acorreaponding 
number  of  Feedera ;  the  Cranks  are,  of  course, 
so  placed  as  to  share  the  circle  equally  between 
them  ;  thus  a  uniform  actuation  is  always  maih. 
tained.  The  bearings  o(  the  Shaft  will  L>> 
either  in  metal  < 
perfectly  well ; 

the  Blowist  let  Shaft  run  on  Friction  Boiler,'. 
The  Winch  is,  of  course,  placed  at  one  or  at 
both  ends  of  Shaft,  and  ita  best  method  rA 
attachment  will  be  by  simple  squared  end  tf 
spindle  and  nut,  as  in  ordinary  cases.  It  is  to 
be  observed  that  there  ia  not  tfriet  necessity 
here,  provided  a  Fly-wheel  be  used,  for  more 
than  two  Feeders,  thia  number  both  being  of 
equal  ajse  and  drop,  and  the  Cranks  or  Eccen- 
trica  exactly  oppoait«  each  other,  will  give  fair 
resnlta.  Certain  radical  defects  in  the  Winch 
method  of  Blowing  are  pointed  out  in  Compari- 

in  of  Methods  (20,  i.  to  1.). 

g.  It  only  remains  to  add  that  in  order  to 
further  add  to  the  steadinrsa  a  fly-wheel  ^a 
generally  added;  thia,  ss  already  said,  is 
necessary  with  but  two  Feeders,  but  not  essen- 
tial with  three,  and  in  bet  in  such  case  is,  in 
Author's  opinion,  best  omitted,  as  more  difficult 
then  to  vary  the  supply  quickly  («<  20,  1.). 
.Icwt.  aud  srt.  6[n.  diameter  will  be  a  good 
leeful  size  of  fly-wheel.  If  expense  can  b<; 
lorne  the  bearings  of  the  shaft  may  be  formed 
with  Friction- wheels. 

II.  Examples  of  the  use  of  the  Winch  ar« 
'urnished  at  the  following  places:  First  Bap. 
!!hurch,  Elimbeth,  Sew  Jersey,  U.S.,  by  John,  i 
ion.  Westfield.  Mass.;  Carlisle  Memorial  | 
C!hurch,  Belfast,  by  Conacher,  Hudlersfleld:  | 
Old  Hill  Church,  Birmingham,  by  Brind ley  and 
Foster;  Bow  and  Bromley  Institute,  London.' 
by  the  same ;  Beddington  Church,  Surrey,  bv 
Cewia.  The  firat  Organ  that  atood  in  Quebec 
Cathedral,  Canada  (by  Flight)  had  this  arrange- 
ment. It  is  also  used  by  Walcker,  of  Lud- 
wigaburg. 

{To  h»  eontin'mi.) 


viduala,  and  evidence  was  obtaini 
case  was  one  of  real  sensation,  and 
contrast  phenomena  by  looking  ata 
by  the  naked  eye  and  partly  t1 
solution. 

This  result,"  says   U.  Delbtav 


hardwood— the  latter  anaweir.^  |  diets  the  yoang  Helmholts's  hypo 
\o  make  the  very  mostct  least  it  muBt  be  undeiatood  that  n< 
"  '  "  "  "  '  qnence  of  an  insensibility  for  tl 
because  of  an  excessive  aensitivei) 
violet  and  green  rays,  or  more  part 
the  complementary  colour  to  the 
fucbsine.  are  the  pecnliaritiea  of  \i 
red  blind  to  be  attributed." 

When  a  red-blind  person  contemp 
through  fachsine  he  perceives  an 
variety.  It  is  e  ot  thus  proved,  be 
he  now  sees  all  as  with  a  normal  e 
vestigate  this  MM.  Delboeuf  s 
endeavonred  to  tcanaform  a  man  w 
Bight  into  one  red  blind.  After  a 
experiments,  including  the  observe 
red-blind  person  who  had  looked 
time  at  a  malachite-green  silk  ban 
quite  well  to  distinguish  a  cherry  rw 
grey  that  he  had  previously  confoui 
used  for  their  purpose  an  aqueous 
nickel  chloride.  With  a  certain  t 
the  aolutiou  H.  Spring  now  at 
through  it,  like  a  red-blind  person 
becoming  blue,  the  red  brown,  i 
assuming  a  certain  moderate  colour 
Dut  brightness.  The  same  result  wt 
with  a  plate  of  green  tourmaline,  wl 
green  screens  did  not  give  thia  ef 
whereas  the  fucbsine,  with  auitabi* 
of  layer,  hardly  modified  for  the  re 
colour  beaidea  the  red  and  violet, 
chloride  had  for  the  normal  eye  a  dia 
';  I  only  on  these  two  colours.  On  the  ( 
^'  aven  very  thick  layers  of  the  green  a 
Duly  a  slight  disturbing  influence  <: 
mony  of  the  colours  which  the  rei: 
nw,  and  conversely  normal  eyes  ha 
impression  of  different  -  colourei 
whether  they  looked  at  them  thrt 
fuchaine  solutions  or  not.  Qatherin 
these  firat  results,  it  may  be  said  th 
blind  have,  as  it  were,  nickel  cbloi 
eye,  or  that  the  non-red  blind  have, 
fuchsine  in  the  eye. 

The  next  point  to  determine  ws 
fuchaine  would  restore  normal  ai 
.irtiflcially  red-blind  person.  This 
the  case.  If  any  one  possessing 
power  of  sight  have  placed  between 
the  silk  bands  so  much  chloride  ol  i 
the  red  and  brown  bands  appear  to  I 
iind  the  violet  and  blue  banda  blue 
then  (having  all  the  rest  nnchangi 
interpose  fuchaine  of  proper  thicl 
coloara  appear  with  their  lUstinct  p< 
of  character. 

A  apeotral  exambation  of  the  two 
showed  that  the  fucbsine  shades  the 
of  the  spectrum  with  greater  thickne 
obliterates  it,  and  with  increasing  i 
obliteratee  the  n»eabnm  even  (ur^c 
the  end,  and  at  length  the  red.    On 


•  BDSEABCHES  ON  COLOUR 
BLINDNSSS. 

THIS  not  nnfrequent  physiolagieal   defect, 
known  also  aa  I>altoniam,  from  the  firs! 
nbaerver  of  these  „  . 

was  blind  for  red,  was  expluned  by  HelmholtK 
on  the  bssia  of  the  younger  Helmholti's  hypo- 
thesis of  colour  perception,  to  the  effect  that 
in  the  individuals  in  queetion  one  kind  of  the 
Ihree  kinds  of  nerve  fibres  with  which  colours 
ffe  perceived,  and  generally  the  kind  that 
tensitive  to  red.  are  paralysed.  The  oonse- 
quenoe  of  thia  is  that  the  red  is  seen  only  as 
^^rey,  violet  as  blue,  and  in  general  the  red  part 
of  all  mixed  colours  is  wanting,  so  that  the 
person  affected  con  never  see  colours  like  other 

Experimenti  have  reoautly  been  made  in 
Belgium  by  M.  Delbcenf  (who  is  also  red  blind] 
ia  conjunction  with  M.  Spring  (who  can  see 
Lorrectly).     They  are  led  to  a  different  ex. 


iaUy  i 


drop  ^  the  Feeder  Lug ;  the  Cranka  or  Eooen- 
trica  are  in  direct  communication  with  the 
Feeder  by  means  of  a  simple  Bod,  or.  if  the 
Shaft  be  above  the  Feeders,  a  Tag.  Either 
hard  wood  or  metal  may  generally  be  emplqyad 
ia  rittier  case,  except  with  Eoocoi^ioa,  wliidi.e< 
course,  demand  metal. 


flainedbyanabnorm^domination  of  the  green  < 
nnd  violet  elementa  of  the  retina  H.  Belbceuf  > 
iMked  at  oolonred  silk  bands  through  a  fuch.    , 

ine  solution  admitting  passsge  of  only  red.  He    > 

bose  for  this  a  lively  red  and  a  brown  baud,    ' 
bioh  appeared  to  him  equally  brown,  also  a 
violet  and  a  bine,  both  of  which  appeared  blue 
'0  him.     From  spectral  examination  of  the    - 

ight  reflected  from  these  bands  it  appeared  < 
thatthe  spectrum  of  the  red  and  brown  bonds,   i 

--'on  Uie  other  hand  of  the  blue  and  violet,   ' 
not  w>  different  ss  the  Impression  from  the    : 
eye  having  normal  sight  might  have  led  one  tc 

The  interposition  of  the  fucbsine  solution  '  Rpectmm  into  a  normally  seven-cok 
Lsd  for  result  that  M.  Delbcauf  not  only  could  '  'I'bere  appeared  only  between  the 
;Ditfi  well  distinguish  colours  which  he  gene-  '  i  ellow  which  they  saw  without  fi 
rally  confounded,  but  that;the  brown  and  blue   <'i>loured    band  of  a  peculiar   colour 

normal  spectrum.    The  authow,  howi 

i^ider  that  no  great  stress  mnat^  belaid 
nagative  result,  as  the  want  Mf  snooa 
attributed  to  the  difficulty  oJf  the  ex| 
fifld  the  inadequate  nrrnnffeniant  e 
They  intend  prosecuting  thii^Mportani 
— Sat*rfaTnfi*T.  y 


begins  at  both  e:.  . 
grcaaea  towards  the  middle,  so  mat 
continues  longest.  The  aspect  of  the 
its  perceived  by  the  red- blind,  who,  it 
get  from  it  only  two  oolour  impreosioi 

?ellDw— could  also  be  produ 
.,  the  normal  apectrnin  were 
1  an  ordinary  eye  which  was  il 
with  the  green  light  of  nickel  chlorii 
."laitable  thicknees  of  chloride  of  ni( 
lion  through  which  the  light  iUumii 
e<sale  was  paased,  a  normal  eye  peroei 
spectrum,  like  the  red-blind,  only 
jsllow.    On  the  other  hand,  it  was  nc 
lose  of  the  red-blind,  to  ban 
of  fuchaine  solutions,  the  twt 


distinctness  of  briliianc;  which  hsd  been  quite 
unknown  to  him  before.  Scarlet,  which 
oommonly  gave  him  tha  mmMAon  of  a  bright 
eoloor,  bwMme  flaur  svB&bUBdlnft.  "^^  same 
ohMrntfgB  ~ -^^  <aQtibHndpbUadiadi- 
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THE  PHONOSCOPE. 
SES  he  bM  broB^ht  to  a  ttate  of  oom- 

parfttive  pcrfaction  the  inrentioiM  now 
ung  Iii*  MttmOaa,  Mr.  Editon  intetidB,  it 
1,  to  make  a  tel^honosoope,  which  will 
if  q1  to  thoee  who  are  deaf  as  wgU  u  to 
■hoM)  faooltiei  of  hMtiog  are  unimpaired, 
linary  eiperiments  have  been  made  by 
g  in  the  tabs  of  a  "  telephonoeonpe  "  a 
wire,  when  it  waa  found  to  conva;  the 

mnch  betUr  th«n  without.  With  a 
>n  ^per  tnbe  Mr.  Edison  )i«t  heard  a 
lewing  a  quarter  of  a  mUe  oB,  and  he  ie 
lined  to  try  whether  be  cannot  inrent  an 
ment  capable  o(   being   concealed,  but 

wQl  render  diatant  sounds  audiUe  OTea 
deaf.  The  phonoscope  is  a  different  in* 
mt  altogether,  for  hj  its  means  vibra. 
lodacing  different  sounds  are  appreciated 
I  changes  in  appearance  of  a  lumiDOua 
in  a  Oaasiot  tube.  The  phonoacope  wa* 
ad  b;  Mr.  H.  Edmonds,  junior,  and  con- 
if  a  Tacnom  tube  tcTolring  with  a 
a  velocity,  an  induction  coil,  aid  a  Eeias 


>e  and  the  coil.  The  Beiss  transmitter 
ibe  with  a  monthpiece,  the  other  end 
:losed  by  a  thin  brass  plate  to  which  is 
id  a  platinnm  contact  strip.  This  strip, 
Jie  brass  plato  is  aet  into  vibratdon  by 
■ice  or  other  sounds,  touches  a  met^ 
n  connection  with  one  of  the  wires  lead< 
t,  battery,  and  thus  completes  the  cironit. 
!]ls  of  a  Greuet  battery  are  employed, 
which  is  connected  to  a  coil  rotatingf  in 
of  soft  iron,  in  order  to  keep  the  motion 
a.  The  other  cell  is  connected  to  an  in. 
I  coil,  from  which  sparks  are  sent  to  Uie 
:  star,  which  is  attached  to  the  same 
u  the  rotating  coil.  If,  while  the 
I  tube  makes  one  revolution,  contact  is 
ind  broken  once,  a  single  line  of  light 
I  seen  in  the  tube,  but  if  the  circuit  is 
ted  more  frequently,  a  star  will  appear, 
mber  of  "  rays  "  in  which  is  determined 
number  of  times  that  contact  is  made 
a  revolution.  When  the  diaphragm  of 
ismitteris  spoken  or  sung  to.  it  vibrates 
■r  less  mpidly,  aad  the  vacuum  tnbe 
>tated  at  a  uniform  speed,  the  appear- 
eseuted  by  the  star  varies  acoorduig  to 
nd  uttered  at  the  tnuismitter.  Two 
1  harmony  produce  two  superimposed 
me  bright,  the  other  hasy,  while  a  dia- 
*es  a  nebulous  patch,  with  occasional 
of  light.  The  phonoscope  is  a  very 
il  arrangement,  but  is  necesaarily  ex- 
.  so  that  Mr.  Taylor's  phoneidosoope 
71^  will  become  the  popular  instrument 
lying  the  etFects  ol  sonorous  vibrations. 


these  are  outaide  dimenoions.  This  size  of 
frame  is  much  too  large,  in  my  opinion,  to  ever 
become  a  standard  of  sbe  enitable  to  all  parts 
of  England,  but  Usssra.  Abbott  Bros,  construct 
a  hive  in  which  all  the  improvements  of  their 
"  Standard,"  with  the  exception  of  the  taper 
framafwhich  is  impracticable),  is  adapted  t.. 
the  WoodboiT  sized  fnme,  and  from  it.= 
reasonable  price  and  convenient  armngementii 
is  most  suitable  tor  either  the  bee-student  or 
the  ordinary  apiarian. 


BEE  KAITAaEHENT. 

(ContiiKtttd  from  pag»  306.) 

Abbott's  Btandard  Hire, 
hive  may  be  readily  described  by  means 
the  accompanying  sketches,  with  the 
in  of  one  part  —  the  movable  side, 
er  appeanmce  ia  given  at  Fig.  I ;  while 
ivea  a  sectional  view  of  the  hive  body 
>ck  to  front.  The  inner  skin  of  both 
paiallolto  the  outer,  but  at  front  and 
B  set  as  shown  at  Fig.  2.  The  frame  is  of 
a  taper,  and  consequently  on  its  being 
om  the  hive,  the  risk  of  crushing  the 
tween  the  bottom  comer  of  the  frame 
inner  skin  is  reduced  to  a  tainimum. 
tiape  of  the  top  bar  is  shown  at  Fig.  8 
er  bars  are  shaded  to  simplify  matters), 
{this  shaped  top  bar  a  greater  steadi. 
he  frame  ia  gained,  each  bar  resting  on 
I  2in.  (instead  of  l^in.  bare  as  ia  other 
1,  while  the  distance  between  the  frames 
yji  as  usual. 

ip  bar  in  its  present  form  is,  however, 
onvenient  to  handle  as  it  was  in  its 
shape,  but  it  has  a  decided  advantage 
of  economy  of  timber  and  labour  over 
bar.  The  shape  of  the  original  top 
hown  at  Fig.  4.  The  top  of  the  bar 
rel  with  the  outer  skin,  and  the  crown- 


the  frame  is  161in.  long  at  the  top, 
ag  at  the  bottom,  and  lOin.  deep.   All 


The  top  bar  of  the  Standard,  both  old  and 
new  forms,  prevents  the  escape  of  bast  at  the 
trama  end  in  winter,  and  doe*  not  allow  the 
liees  to  get  at  the  ends  to  propolise  them  fast, 
'^e  movable  side  is  a  modification  of  the 
dummy,  roughly  speaking,  and  cannot  be  pro- 
[lerly  explamed  without  the  aid  of  drawings. 
The  inner  skin  at  the  back  of  the  hire  is 
kinged  at  the  bottom,  and  fastened  by  a  sort  of 
n  hasp  at  the  top.  When  room  tor  the  easy 
removal  of  the  frames  is  desired,  the  inner  skin 
it  nnhasped,  and  pushed  close  to  the  outer, 
nhen  sufficient  room  is  at  once  given.  Of 
lourse,  the  ordinary  dummy  may  also  be  used 
for  contracting  the  epace  in  the  hive  when  re- 
quired. At  Fig.  6,  the  best  plan  of  outting  out 
the  top  bars  is  shown  by  which  hardly  any 
timber  ia  wasted.  The  hive  aa  a  whole  is  a 
fair  sample  of  the  ingenuity  which  Messrs. 
Abbott  Bros,  display  in  all  their  appliances, 
:aid  it  would  be  hanily  fair  to  close  this  letter 
Arithout  uttering  one  word  of  commendation  of 
the  spirit  of  improvement  which  forms  so 
marked  a  part  of  their  characters. 

W.  8.  Trarii. 


AXIAJITEINB  COAL. 

THE  name  amlanthine  ooal  has  been  fpren 
to  an  artificial  fuel.  Invented  by  M,  E.  L. 
J.  Boeher,  of  Toulouse,  and  especial^  adapted 
tot  heating  public  oonreiyances  or'  tor  use  in 
workshops  or  laboiatoriea  where  an  open  fire 
without  a  chimney  is  required.  H.  Bochar 
desired  to  produce  a  fuel  in  the  combnstion  ot 
whioh  the  least  possible  quantity  <^  oarbonio 
acid  is  disengaged,  while  ft  |>leasant  and  bealth; 
odour  is  evolTed.  Hit  amwnthine  ooal  ia  of  a 
cheap  nature,  and  being  dense,  affords  with  a 
small  volume  a  considerable  and  constant  heat, 
burning  freely,  but  slowly,  producing  no  smoke, 
and  requiring  no  iPiBcial  apparatus  for  effecting 
its  oombustion.  The  essential  ingredient  is 
green,  white,  or  blue  amianthui,  or  flexible 
asbestos,  which  is  capable  of  subdivision  into 
small  particles  in   water,    and   which    whui 


intimately  mixed  with  other  substances,  forms 
a  sort  of  fibrous  paste,  possessing  when 
great  ebutidty,  whereby  it  is  enaUed  to  stan^ 


considerable  ttiuisport  without  breakage,  and 
''he  ashes  of  whioh  after  combustion  retein  the 
iriginal  conglomerate  form  of  the  fuel.  Mora* 
>ver,  the  amianthns  fibres  in  each  fuel  block, 
while  it  is  burning,  remain  unconsnmed,  and 
lerve  to  transmit  the  beat  to  the  surface  of  the 
block.  Aa  regards  the  devdopmentof  earfaonio 
■eid,  the  green  amiantbns  in  particular  is  of 
fptuit  value,  being  composed  of  silicate  ot  lime. 


ihown  by  the  change  of  colour  of  the  fibre* 
From  green  to  rusty  brown,  and  thus  its  effect 
is  much  the  same  aa  that  of  the  pieces  of  iron 
•ometimes  placed  in  brasiers  tor  neutralising 
the  carbonic  acid.  In  order  further  to  neutra- 
lise the  oarbonicacid  aa  much  as  possible,  with 
the  amianthus  is  mixed  fat  lime,  which,  when 
formed  into  a  paste  therewith,  also  acts  a* 
agglutinating  material,  imparting  great  solidi^ 
H)  the  fuel.  In  place  of  the  lime  may  be  em- 
ployed other  known  agglutinating  materials, 
preferably  thoee  cabbie  of  absorbing  carbonic 
add.  To  the  above  ingredients  are  added  char-. 
eoal  and  acetate  of  lead,  or  nitrate  of  soda  or 
of  lime,  or  Bubstanaes  having  aoalogous  pro- 
perties. Thus,  for  one  description  of  the  fuel 
1,000  parte  of  charcoal,  100  parts  of  amianthus, 
26  parts  of  gum.  1,600  parte  of  water,  and  100 
parts  of  acetate  oflead  are  mixed;  for  another 
deacription,  1,000  parts  of  charocal,  130  parts 
at  smianthus,  60  parts  ot  lime,  56  parts  of 
nitrate  of  lime  or  of  soda,  and  1,500  parts  of 
vatet.  The  above  proportions  may  be  modi. 
3ed  according  to  the  purposes  for  which  the 
fuel  is  to  be  employed.  The  charcoal  and 
lunianthus  are  reduced  to  a  fine  state  of  sab< 
division,  and  are  then  mixed  together]  the 
nitrate  of  lime  or  analogous  subafarace  is  also 
pulverised,  and  then  mixed  with  the  other  two 
substancea,  and  to  this  compound  is  then  added 
the  water  in  which  the  a^lutinating  material, 
^m,  or  lime  has  previoiwy  been  mssolved  or 
suspended.  The  oompound  being  than  stirred 
Eo  as  to  incorporate  all  the  ingredients  as 
thoroughly  as  possible,  forms  a  pliable  paste. 
'Phis  paste  is  placed  in  moulds  to  form 
briquettes  or  blocks,  which  are  dried  either  ia 
the  open  air  or  in  stoves. 


SICEB7  WHEELS.' 
Bt  Joshda  Eosi,  U.E. 
a  for  which  emsry  wbesls  may  be  pn- 
,   applied  are  for  prDdnaL 
cdgas  and  for  ■msothinc  (nrfaeas. 


iliSonlt  to  Mpirats  the  grinding  from  ths  poliibinr 
luty,  as  the  end  to  be  attained  rsthir  than  the 
nature  of  the  duty,  determines  the  cams  bj  whieh 
tbat  duty  ii  kuown ;  as  a  gsosrol  rule,  however, 
emery  palishing  wheels  m  diitinsDiihsd  fromgriad- 
mg  wheel*  ia  tbat  ths  [ormar  are  aoDposed  of 
woodeD  disoi  covered  with  leather,  the  inrtaae  o( 
nhich  if  covered  with  emery  faatsusd  thereon  by 
tilaa,  whiJs  the  latter  are  oompoesd  of  emery 
(smsnted  together  with  eame  suitable  esment.  As 
II  mattar  oE  fact,  the  aoUon  at  emtry  ii  merely 
iibruiva  in  both  esses,  and  although  in  prsctlos 
thoie  oompDied  at  or  oovsred  with  ths  Bner  grades 
cf  emery  (that  is  to  say,  from  about  number  70  to 
number  ISO),  are  nwd  tor  palisbiug  porposee,  yet, 
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ontod  with  fmriT.     Sol 


rnvT'-l  vith  lottliw  anil 

witbptv  dini    tbu,    hovt 

K>rni  timri  coated  with  emer;  of  the  ci 

(ihat  is  to  u>j,  from  kbout  number  10 

.'.bj,  unil  iLe  nctioDof  tuch  *beela  en 

properlj  teioied  t^t  of  pbll»h[DS. 

The  dut;  of  ■olid  emery  whetl',  eonipo>i<d  of  ere 
thp  Rncat  fndtt  of  tmerj,  ii  uaunllr  termoi  emer 
griDdinB,  uthoiigh  the  retnlt  kitiiinni  ii.  in  mnn 
Bttsee,  th»t  of  coarfeorprimarj  pi'liiihinfr.  The  loli 
emery  whwl  in  i 
the  fDnlIrr  tiin 


■  1  ibout  5,«  C 

wi-i  Krnnci     t  woald  be 

to  number  ,  fact,  impraj 

'caretlj  he    lo  maintaia 

that  w" 


ninonre,  of  Into    J 


..  compfiKate  for  the  wc 

iiiie°1.  9uppo4c>,  far  einmplo,  that  a.  wheel,  chi-n 
nrw,  ii  a  toot  in  iliamJUr,  u  fp'*A  of  about  t.GOD 
reTDlutione  itta\i  eqatl  about  5,000  cireumferFntlal 
feet,  whereu  when  worn  down  to  abont  two  inshes 

in   the  rame  cironmferrntial  Bpeed,  to  be  about 

tactorilr  pertom.  =  foi  iaatanJ.  a.  the  Rriuding  of  ,  P"Hrj»  "^  couutw-.hoftmK  »  to  be  .tt^raehcahle. 
harden'a  tcoU,  or  entter>  to  a  tme  edee,  or  of  1°  If-""".  t>»f<*»™'  "  ""''"""  TTj  iL"  ? 
hurdenid  surface,  loa true  conformation.  The  IfLrRPr  >V^^}.  ^<^  "o'  ."f*.  thetuoal  plan  adoptcd^being  to 
■iiei  of  aolid  emery  wheels  aro  u»ed  for  pnrely  '"" 
abraBiTfl  or  grinding  parposrA,  for  whieh  the  fiut 
running  grindftone  is  oitber  too  oowieWly  or  so 
obftmctive  to  the  workufto'i  operatJona  aa  to  rcndtr  ,.  .  ,  .  ,. 
the  manipulation  both  tediona  and  crude.  AmonB  P>"h"l  ^7  ohanai 
thie  class  of  operations  may  be  enumerstid  the  =?ne  puil^_,  and, 
grioding  of  plougbEham,  atOTepl&tes,  wrought- 
plates,  the  fitting  of  iron  eaatiogii.  and  the  grindinf 
oE  the  inner  snifaees  oC  boUow  iron  ware.  In  al 
these  latter  claSM*  of  work,  howevn',  the  emery 
wheels  haTB  displaced  the  grindatone,  becaaas  of 
Uieir  handinra.  and  erf«ter  adaptaliili^  to  the  aiie, 
ebapc,   niid  fnnn   of  the  work  rather  than  to  iti 

*°Anotb'"«d'Te^'.ucce>sfnl  field  of  op,r»tion6 '»°'l '>'«  J^'t' °f  f««""J  f«™"of  the  cdje  of  ih^ 
0«enpi^d  by  the  solfd  emeir  wheel,  is  that  oE  finish-  ™"J  "J.^^' [_'  ^"'  '>'*'°  ■°"''\*°  V" '  ""*'  f^"™!:" 
log  wsrk  in  the  luthe  i  thni  the  besringa  of  apiudlea  iwork.  Jurlh.rmore  anuw  wheel  is  gpne rally  pur- 
»d  the  .urf.ce.  of  steel  or  chilled  castiron  rolls  ena«d<rf  such  i>  .:«,  form,  n^d  grade  rfeinnry  a- la 
may  be,  and  ere  finished  more  Imc  and  gire  a  Enor  dcmaodw]  by  the  «ork  it  i.  intemUd  at  fint  to  pfr- 
..ir.k  t.  .-,.—  -k^l.  IK...  ;.  ~^..iKin  ^th  ....    form,  nor  is  it,  ss  a  rule  pnipticahla  to  tranfaer  tho 

I i. metrically  reduewl  wliepla  to  tho 


er  minute,  that   eiplosL ,   

ome  eases,  while  I  of  the  shot.     Sod.  Tbe  eonca<sion  of  the  eipEa 

ithen.     It  is,  in  I  may  liberate  a  q^usntity  of  ga.,  whiah  es^pes  into 

of  the  workshop  |  the  mine,  and  is  afterwania  ignited  at  iama  eptg 

irerintial  spetd.  beaauae    light.     In  addition    to   thwe  direct  dangm.  tin 

ireaae  ot  Torolnbions    are  otber   indireot  onss.  auch   aa    the    ruk,  whicli 

the  diameter  of  the    mnst  always  accompany  tha  prcaenm  oE  gnnpoirder 


In  all    "• 


I,  at  about  the 
nannf  aoturer  of  the  kind 
ke  aooh  change,  in  tho 


in^es  of  li^bt  pnUry  upon  the  oonatar-shaft. 
t  IS  somtlinaeK  practieablo  to  use  wheels  oteertain 
metcTB  apoB  BMAinee  speeded  to  suit  that 
met«r,  and  to  tranafnr  them  to  filter  spsed 
mschinea  as  they  reduce  in  diameter.  EiOD  by  "-'' 
I  plan,  howiTOT,  only  an  approiimatian  to  a  unifi 
,  speed  can,  in  most  oanes,  be  obtaini-d,  beciinre,  i 

and  the  breadth  ol 


it  all  ii 


,    tha    I 


nut  of 


those  in  charge  of  tiu 
g    operntions,    frequently    Isnds  to  earelnv 
...  _.     It  hai  bren    attempted    in    the    Ust    :UiDB 
R<«iiUtioD    Act  to   Burround  the    use    of  po>dB 
isny  precaatiOHS  as  to  radnca  thsri^toi 
No  powder  is  nllowed  to  ba  stand  in 
and  no  qnantity  greater  than  fonr  pnmdi 

.-  in  the  charge  of  a  workman  at  ODetini. 

The  powder  must,  befoie  being  taken  into  tbe  nils, 
be  made  op  into  cartrid^R,  and  these  must  he  con- 
tained in  a  case  or  csni«ter.  If  any  fire  damp  hai 
boen  obiprrid  in  the  pit  during  the  preTiotu  Ikne 
months,  the  mine  in  the  neighbourhood  is  requind 
to  be  oiamiuod  for  fira-damp  b,  fore  the  bbit  ii 
fired  I  if  any  lire-damp  is  absTTGd  whichcan-si  s 
blue  oap  in  the  flame  ol  the  safety  lamp  no  blai^ 
shall  be  permitted.  Uufortunately  here,  as  in  thi 
case  of  the  use  of  the  t-afety  lamp,  minen  appar  in 
many  cases  to  ignore  the  ruin  and  regulations  nidt 
entirely  in  the  interest  of  their  own  safety,  anj  to 
become  careless  and  nrglitrent  to  a  degree.  II  ii 
admitted  that  the  .bore  rules  frequently  beeoise  t 
desd  leltur,  and  their  obtflrrann  ntgleeted.  As 
iiln^tration  of  thii  oocurs  in  tbe  rue  of  (ha  Icrrilik 
Fiploion  at  Ulautyre  on  22nd  October  last.  Thi 
fbllowing  is  an  cT^oct  from  the  rcuurt  of  eommii- 
Hioncrs  actioiiited  to  iurratigate  the  matter,  ssd 
it  been   presented  to    Parliamcal  :- 


ling  niaehineH.  So 
nn  all  emerr  wheels  as 
with  eafety  admit,  yet 


^_^ ;  of  eni>ry  wheela  in  pUee  of  tteol- 

tools,  however,  the  operation  is  conaidFrably 
and  it  may  be  laid  dowo  a.  n  poaibive  rule  thi 

upon  metil  too  hard  to  be  opcriited  upon  by  swei -~  '■- ;■"'  i""~    .7 :■-,.-.   

tile,  thn  rmery  wheel  cannot  compete  with   tbe  f  »  "it«  "f  «I«<^  nulEcient  lo  m»ko   heir  circum- 

ordinary  lathe  planer  for  milling  tool  duties;  and,  'C""**!  velocities  equiil  to  tho*B  of  large  wbeeli- 

fnrthermore,  the  emery  wheel  canLot  compete  with  ^  ^»  'K>^'  recorameoik J_  for  the  "--.«"«  l"".i.  ol 

the  planer  or  with  tbe  file  in  the  production  bf  But  wberla  no" 

anrfews  upon  eott  metnla.     Indeed,  ns  a  filtiig  tool  eircumTerei 

for    fine    work,    the    emery    wheel,  "  '**"'"'  " 
oyUndrical'nrfaceB,  ii  outof  pUce. 


o  them 


0"ft.  for 


thread  a 


tnre  of  nrodlen,  cutlery,  hameea  hardware.  &i 

euiery  wheel  is  a  most  Taluahle  tool  and  has  asj 

k  Tiiy  importai.t  position.     Tliii  is  targtly  due 

atrergtk    in  pioportion  to  its  ehapo  arjil  sin  . 

ini.tauce,  Tiilc.-inito  emery  wheeli  13in.  in  diumttor    ";'''  "pcnt. 

■ad  baring  3.1Gio.  thickness,  or  face  as  it  ia  com-   ""*   I""'' 

monly  li  rmed,  are  not  unfreqn'ntly  nsed  at  a  speed    foul'l  tend 

of  some  B.OWft.  of  eireumtsrential  feet  per  minute,    1"  Pl^^.^ir'J 

whOTOSB  it  would  be  oltogethsr  impracticable  to  nse  a 

grindbtene  of  nuch  siie  and  ahape,  beoaiuB  the  side 

pressure  would  break  it.  no  matter  at  what  ipoed  it 

were  run.     Indeed,  in  the  superior  slreBetb  of  the 

emery  wheels  of  the  smaller  siie>,  li's  their  main 

^Tsutage,  becauAO  they  can  be  rniLde  to  luit  narrow 

eiirvaturea,  iwecps,  recesBes,  tic,  and  run  nt  any  re- 

qniiiitp  "pecd  under  ,'i,Oii)  feet  per  minute,  and  with 

eonaidenilile  prtesure  upon  either  tbtir  circumfercD- 

Ual  or  radial  faces. 

The  diatinclire  feature  of  the  Toriaos  makes  of 
tolld  emery  wheel,  liei  in  the  matoriol  nai'd  to 
cement  the  emery  1  ogflther,  and  there  is,  at  the  pre- 
Mtit  time,  much  thought  and  cipirimeiit  licing 
iliiretwl  to  the  iiirl  oE  discorering  fo-ne  cementing 
Mih-laiiea  wfairh  will  mere  completely  fulfil  alt  th<: 
reiinirite  iiualifieatinns  than  any  at  present  knonn. 
Toe  miiiireraeuls  ol  such  a  material  arc  that  it  shall 
Mndtbe  i  mery  togi-tlier  with  sulTicient  atrergth  to 
vilhslniid  tha  rentrirugat  force  due  to  the  high 
eprtil<  at  » hieh  Uipm  wheela  mui-t  be  ma  to  work 
woiiniiiifollj,  and  that  it  shall  I'cither  soften  by  heat 
or  btToniD  brittle  by  cold.  It  mUi't  he  cuiialila  oE 
iHiIng  niiii>d  uniformly  tliroughout  the 

lliHt  IW  wlirel  may  bouiiiEorr   '-   ' ' 

and  dmsity-    It  must  bn  of 

HHHul  ur«r  tbe  surfiteeof  Ihectnerj.  oroombi 

the  cntltiiRs  ami  furai  a  bIbm  on  the  nhi^el 

glB»ng,  in  tart,  iiiuii-of  the  noel  s'-nuua  dilOcuUiai 


...  . about  2,70U  to  i.GOO 

ial  feet  per  minute,  bat  the  speeds 
workshops  3Timge  botwoea  2,000  and 
whwl*  3in.  and  less  in  dinin't^r,  and 

lathe  mnuuEae-    ^™"  "''"'''  ^i*^  *<>  ■''■''''*  circumtereutial  tct  per    ., 

minute  for  wheels  aboTe  t2in.  in  diameter.  Wheels  |  in  the  repoi «, 
above  I5in.  iu  diume'er,  and  of  ample  bre.'idch  of  i  plosion  bla-ti 
face,  ara  not,  how.^vir.  unfrequi-ntly  run  at  much    ja  ubich  ther 

Ereater  rclociliea.  Emery  wheolx  thonid  be  properly  i  one  of  the  fin 
eld  upon  tbpir  driving  vpindli ""-  "  ■" " 


lable  gai  htd  btes 
met  with  during  the  preceding  three  months,  m 
allowed  to  be  taken  in  paper  parcels  or  canlttan, 
loose,  inrt<!ad  of  in  the  reqniTeil  cartridges.  Tk 
<ii--i-ial  rulea  made  each  fireman  the  '  oompelcDt 
superriae  tbe  firing  uf  shots  when  gsi 
'twith.dnring  tbe  preceding  three  mmlK 
but  the  miners  fired  their  own  phat^,  except  at  tlie 
Btoopings,  without  BuperTlsion.  9hots,  diaarowed  hy 
the  manager  aa  being  unHtJe  near  aecnmnlabed  ^al 
thestoo^iuiis,  ware  Htid  with  an  open  light  1^  Ibl 


person 


It  la  atated  also,  in  another  plats 
it  two  or  three  davs  before  tbe  a- 
'hotswerefireil  in  plsoea  in  the  mist 


r.  because  if    lamp  to  da  ' 


ist  the  whtel.     To  ni 


The  epiridies,  or  nrbours,  for  emery  wheel' 


id  shoii 


T  fnr  the 


.nd  nn 

_ J  Buch  that  the  rcsisl 

ihall  be  in  It  direction  tlkit  wil 
up  and  nut  un'crcw  tbe  T,ut— othcn 
will  bo  apt  to  become  looaeiieJ.  It  is  i 
fore,  that  where  oho  arbour  drire^  twi 
require  a  right  hand  thread  npon  o 
band  thread  upon  the  other  end. 


EXPLOSIONS  IN  COAL-UINES-VI. 
Bt  T.  Wills,  F.C.S. 
Slanting  Operations. 

OriiRATIONS  of    Ihi*    nntnre    are    frfqnenfly 
employed,  either  to  obtain  the  coal  itself,  or  for 
tho  purpose  ot  remnvin?  ohi-tacles'    " 


•nd  in  tho  use  ut  ei 


ing  of  the  coal.     The  coal 

i>y  loO!>ening  or  cutting  tiic  s:nei  iiii  rounn,  ana 
then  introducing  a  chnr^  of  powder  behind  the 
block,  which,  on  its  eiplosion,  brings  down  tbe 
miss  ot  eoal.  Borky  or  hurd  ground  is  usually 
limken  np  by  the  use  of  powder.     The   method  ot 


I    heatol,    its    eipnnsion  ko 'watching  a  chaoee."    The  fearful  importoEtHi 
'  'his,  and  I  slate  ot  thiT>g«  is  seen  when  it  ia  remembered  tbst 
without  I  within  three  days  afterwards  JflS  porsons  wtre  kilM 
speed  oE    in  that  pit. 

ulcanite        Seeing  that  this,  in  all  probability,  althoogli  it  ii 

upou  a  I  to  be  faapc<l  an  cioeptional  oaae,  ia  not  without  its 

I  panllel,  it  has  become  a  scrioui  quontion  whethtr 

I,  should  .  iiloi-tingoperationa  ahoiild  not  beprobihit«d  eaiiieli 

Hguiust.    in  coal  mines  ;  the  loss  of  a  uiief  li1  ageot  wonld  be 

mid  tho    felt,  but  a  considerable  iiicreaae  of  safety  wonldd- 

Lpon  thu|iiao;  before,  huw«Yer,thit  is  done  priasure  shonU  h> 

put    npon   nil    persnus   concerned  lo  roe  tbit  Ua 

neoeeeary  rules  ore  etricliy  oorrieil  ont. 

A  third  indirect  danger  from  ahot  firing  arisei  lian 
the  fact  that  the  Rame  of  nsofety  lampniaybehkin 
through  tbegnoM  by  aeondtu^ed  air  or  sound  aarr, 
which  result  miLy  occur  at  a  con.idurahle  diitniKe 
froni  the  point  ot  oriKir.nl  impul<e.  This  aal^ert 
forms  nnotberof  those wbiofa  hare  been  inTutigil(<t 
by  Mr.  OollowBy. 

Many  accidents  have  occured  which  hare  hen 
wholly  uuaccountcd  for.  Miiny  of  them  hare 
taken  pl.pc  immediately  followiig  tha  firing  of  a 
■•hot,  r<peeislly  if  the  ^ilDt  be  a  blown-out  «*■ 
The  neighbourhood  of  the  phce  ban  been  fenoJ 
fire  from  fire-damp,  and  after  the  eiplo'io.  it  in 
aametimes  happened  that  all  the  -aFity  Inmpt  bail 
boen  found  locked  nnd  aeonre;  occasionally  two  an' 
plosions,  one  immtdiiibdy  Eullowing  the   other,  i~ 


ise  the  latter 
wlio^>'  it  will 


cnndueliug   the   bfaiating 


•ration    IS    Tory  inurl 


a'<e  of  tlis  coineideocj  of  lirii 
^plosion  was  rccordi  ' 


OKnrred.    A  DoUbli 


lurli    OAi  Colli|Tj,  i 


mainly  nmimhr 
rhan-oal    lint 


ir  away  with  the  cnttinga  angle  of  the 
euii>iy.  thus  elSomnf  the  grains  of  emery 
idrlnrlud  tnim  thi^  whirl,  rather  than_  to 
mi  ii  iu  ng'ainl  ramliliun.  The  crnientiBg 
Ki  pr,iwnl  iu  usK  mv  be  alaled  to  be 
'"  's  :- Hard  rublier.ehemieal 
cut  down  I9  ocH— that  ie 


:•  nf  sik'm,  anil  chloriile  of 


i,> 


of    piiwder  or  nther  ciul 
cnrlridgc   is    iiitio^niml- 
lllleil    up 
tightly,  an 

this  epcra'.ion 
but,  iiufortui 

from  iiilUmn 

tor  an  eiamiiia'iou  of    the 


uf  a  hhot  a< 

\giie,'~wtica  ^i  p.Tiions  lost  their 

...  betwei;n  shot  firing  and  ei' 

_   charno  ■  plo-ions  w  pnMly  traced  by  Mr.  GilUnay  to  tin 

...   the  form  of  a  '  aliorc  fact,   anil  a   number   of   e-tperiments  ten) 

drill    hole    is    then  I  to    prore  thii 'to    be    th«    cose.      If   an   ordinal? 

>am:iiis,    wnieh    ii    rammed    in  '  safvty    lamp,     anrroundid    with     an     iiiSammabIs 

ui-aiis  of  a  ylflw  fue,  IIm  charge    mixtare.    >iB    placed    at    the     end      ol      a     lonf 

.linei  i|uite   tree   from    Qn-damp,    tube,    diiidfl     in    its     Ci<ritre    by    pomo     fieiibli 

I  t.ut  nttnndcd  with  special  danger;    diaphragm,  i-ach   as   iuiliarLibber  or    paper,  on  ao 

e!y,  it  i.  too  craimim  to   eniploy    explo'ion  being  avliHeial'y  ptuiluccd  at  tie  furtbit 

int'ii  which   are   by   no  m"aiia  tree    end  of  the   lube,  it  will  be  founJ   that  the  llaiM 

In   tbe'e  ca^ts  it  ia  uauol  !  huriiir[>  within  the    Inu'P    will   In?  driren  through 


.uitlU'Knirhood   lo   be    the  ci 


;c  the  covbuation  to  IB 


.•futy  lamp,   in   order  to  detect  the    outer  mixture.     A  pistol'Shol,  or  tho  riptotion  ot 
ii«<iria,  BiHi  piin-i*  iin.  'pressnoe  oi    ga^     'llie  shots  also  are  only  allowed  ',  soap  hubbW  filled  with  a  miiinre   of  oiygac  mi 

lhi><'pi>-di  at  ■liii-h  an  nuery  wheel  may  bo  mo  '  to  be  fired  by  responsible  penona,  appointed  for  by^ECn,  may  bo  used-  In  «uch  a  rose,  ni  mate' 
limit  >l.ii<Ki'r  I't  buiBliiig  laries  arconling  to  the   the  duty.  I  rial  subatnnoc  pnssci  to  the  flame  nt  tha  loop  from 

i'liii"«><ir  l>rr-Hillli  i>f  tan^til  th.^  wheel  a*  well  M  Thtt*  are  two  direct  ud  obTioos  cUngen  ariaing  '  tbe  Bonree  of  tbe  ei])lo<iDa,  seeing  that  the  tubi 
•adiiiL'  lit  thii  ,|-ianlil.r  uf  ivmunting  mnterial  and  from  the  employment  of  blaatiog  in  ninea—  '  is  dlrided  by  •  diaphragm  ;  an  air  or  aound  ware 
•  Ih  lu-,-  ••!  niiiiiiifi>eliiri< ;  heniw,  although  a  1st.  The  powiUe  ignition  of  SW,  wbieb  i.  present  storti  from  this  membrane,  howerer,  and  poMW  U 
(••■■■i  »i  lUMKnlai-inrem  nivintiictii)  a  speed  of  I  b  tha  nine  at  Un  time  of  flrixiii  by  tha  flame  of  tha  '  the  lamp  with  the  abore  tlfoct.    Tbeie  eip^'rimti 
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ntK  Ttpntti  on  ■  larirer  sule  in  >  brick  u 
||X4L    lonR,  the  samf  ttleria    being    obatrred. 
■up  >mnf[«l  u  before  being  pIbokI   at  one  i.      . 
ind  a    plalol  fired  ot  the    otber  (oTSn  if  directed 
itwtza»  tbe   nwf),  thn   Sime  was   found  to 

:hn»i(tli  ibe  gini!.     From  aucb  a  m-wer  it  i., 

iilGoult  to  pui  bir  annlajry  to  tlio  galkiv  of  ■  nine, 
»id  to  lee  that  tba  Bring  of  n  bluting  that  may  ret 
ip  a  nnnil  w«Te  wiiich  Rhall  trsfd  to  nom-i  diBta:  " 
'i»T  the  plaofl  wbere  Ifae  sbot  is  tired  thero  in*< 
JO  fire-dBXip,  but  at  romo  otbar  spot  reached  by  the 
ur-WBTS  A  ufatj  luapmay  iMbDrninKini  dangcrouB 
itmaipbare,  and  an  accident  ma;  mult.  I  hare 
:apMt«d  man;  of  tkeM  fliporimenta  of  Mr.  GjUowb' 
tod  kt  wonld  appear  that  tbe  Bud.lonuesa  or  intaniii 
A  tbe  mre  luu  much  more  importance  than  jl 
rolnnie.  8acb  an  initial  itnpniHO  aa  a  pittol-ibot 
Sad,  ii  h;  no  meana  nquired.  The  toUowiDR  eiper 
Baat  ma  made  : — A  tin  fnnnEl-,  nith  a  neck  of  abOL. 
liin.  diaoHter,  has  a  piece  of  abeet  iniiiarufabcr 
.trMetad  on  ita  larger  end  (iueh  a  funnel  ia  fre- 
pMntlj  nacd  tor  the  prodnction  of  amoka-riDga) ;  b; 
oddcolj  tapiring  the  indiurubbur  with  the  finger  u 
<oS  of  air  la  expelled  from  tbe  fnonGl,  and  a  puff  oE 
ir.  if  directed  Bgaiuil  a  fluine  protected  b;  guuic, 
riJ]  driTC  it  through  tbe  gauze,  and  majr  be  roadll; 
■■^  to  igniteaeombtutiMeatmoapbnre  oa  theont- 
"'       Ths  ntlumo  of  tbe  air  eipelladia  in  tbij  ease 


twj  I 


nail. 


When  apeaking  of  the  aafcty  of  minen'  lampi 
t  was  lUted  that  a  euiront  travelling  at  tbe  rat 
f  from  T  to  Bft  pT  accond  migbt,  and  aomelimF 
OM,  burr;  the  fliLmo  through  tbe  ganzi  of  tb 
unp.  Many  caleuUlions  have  been  made  with 
iav  to  ihow  tlut  for  aoch  a  current  to  tii- 
Bormons  Tolnmea  of  fire-damp  muat  ofcape  int 
Im  TAntilBtiug  euTient,  and  the  conolution  baa  bee 
imwn  that  aucb  a  atate  of  thinga  rarel;,  if  me 
tiiti,  and  that  therefore  an  ciploaioa  from  tb 
a  of  the  flnme  througb  the  gauie  ii  [Jmo't 
"-'-  '-  -TBw  ot  the  abo>e  eiperimentsi  hoi 
fa,  Itwa  voaolnaiona  may  be  fallacious,  lecing  tbi 
•  oontinDOUi  current  ia  at  all  neeeuarf ,  a  mei 
■ffi  if  nfficiBnttf  snddAn,  of  air  or  gaa  beii 
pS«ient  to  pTDdnce  the  remit.  A  oaloalation  l. 
hia^  nature  la  the    [ollowing,  by    an    experienced 

"If  WB  take  an  ordieaij  working  bead,  bafing  a 
nUodbI  area  of  (aay)  9)tt.,  or  6tt.  by  5ft.— aome- 
Umg  lika  an  avenge  area  -and  we  hare  U»j)  S.OOO 
ohic  feat  of  air  pa^eing  per  minute,  it  ia  miuired 
hitt  aboDt  TOOft.  of  gaa  per  minute  be  generated  to 
ndnoe  ui  inflammaljle  current,  bat  aa  tbe  (peed  is 
I  of  danger  are 

e  P  It  wiU  re- 
olra  an  imnianae  quantity  of  air  and  a  great  dii- 
har^e  of  gaa  to  proiture  »oie  conditions.  Taking 
n  ordinary  working  he.id  aa  before,  wo  will  rciiuire 
speed  of  8ft.  per  aecond,  or  14,400  cubic  feet  of 
irper  ininDto,and  a  dioebarge  of  gas  oqnal  to  nearly 
.wOft.  per  miDDte,  and  tbopo  eircnmntancre  are  not 
t  kll  fikelj  to  ocenr.  They  haTB  icry  rarely 
oenrrad — ol  that  we  mmj  be  asaured,  fur  we  must 
ot  loae  light  of  the  fact  that  tbe  condition 
amiiiij  to  produce  an  explosion  muat  be  pretty 
Iwely     fulElled— otherwiae     there     will     be    do 

Kecaitly,  in  connection  with  blasting,  a  new 
agnation  ■■  to  the  imnodiute  cause  of  aome 
(pioiiona,  end  the  aggraTaiiou  of  otbera,  baa 
*a  Marie.  Thii  is  the  possible  influ^>nce  which 
be  preeenoe  of  a  qnantity  of  dry  and  fine  coal 
Bit  maj  bars  in  increasing  the  eiploaiveiiaB  of 
DSK  Btinoapbcrei.  CoaUminea  are  dry  or  wet, 
iceocding  to  tbe  nature  of  tbe  euperincumbint 
trala.  The  fioor  ot  dry  minei  ia  naually  eoTCred 
•itfa  a  SDnaidenble  layer  ot  very  fine  coal  duat.  and 
keairof  neh  minea  is  more  or  leas  loaded  with  the 
Hue  dust,  tbe  finenca  of  which  is  remarkable-     If, 


.lined  with  a  magnif^iag  lei.., 
till  seen  Elliug  up  iti  porei>. 
iona  utually  take  place  m  dry 


Tbe  inggeildoii  ii,  that  this  ooal  du»t,  if  atirrcd 
■p  and  mixed  with  the  air  of  the  mine  by  the  firiug 
t  a  ahoti  nay  produce  in  this  wsy  an  eiiiloaiiu 
itBOapbere.  An  obaecTalion  made  by  Farnday  and 
[^1.  in  ISU,  when  (Hmining  into  the  eaoae  of  an 
xplosion  ui  a  eeal-miue,  bears  upon  thii  auiijiicl. 
ricy  to>nd  that  upon  tbe  aidee  of  the  propa  nticl 
■pport*  facing  the  dinelion  in  which  the  eiplo.'-ion 
lad  traTelled,  there  waa  a  quantity  of  coiil  du>t 
ihiah  piwented  the  appearance  of  bavini  breii 
ntiallr  barnt  or  caked,  and  they  anggealu-i  that 
hJB  CMd  d«t  took  soma  part  in  the  eiplOKiun.  The 
rat  iapoitant  eon  triliatioD  upon  this  subject  ix  to  bn 
Madia  a  paper  by  U.  Vital,  in  the  "  Annalea  dta 
liaa,"  for  1875.  This  gentleman  InTenliRatcd  an 
tp4a«an  which  took  place  in  France  in  KuTCmber, 
B;4.  a  bltfwn-^Mit  ibot  iumedintely  preceded,  or 
M  th  «aa*a  of  tbe  exploaios  ;  thia  ahoC  wa*  fired 
t  the  taml  ot  the  floor.  No  fire-damp  bad  ever 
'n  tbe  pit  before,  yet  a  serious  ex- 
Loe;  the  mine  wee  dry,  and  tbe 
•d  Wth  •   lajer  of  Tory  fine  coal 


duat.  SI.  Vital  conceived  that  thn  onlj  explana- 
tion waa  the  tormation  of  an  eiploiiire  atmoapiiere 
by  the  volume  of  dast  rained  by  tlie  eiplosiou,  and 
fallowing  up  this  idea,  he  made  a  namber  of  eippri- 
mnnti  to  determiTie  the  oou^itions  of  tbu  matter. 
K'n  conclnaion  waf  that  the  prFKence  of  large  quuu. 
titiea  ot  dry  coal  duat  in  a  mine  is  a  aerious  eleiuent 
ot  daDEer,  and  that  without  tbe  prtsoHse  ot  any 
fire-damp.  tbii>  duet  it  mixM  with  air  mny  form  an 
riDlo^iru  mixture.  A:*  apamllel  eai>e,  tlie  oocasional 
ich  occur  in  fionr  mill'  may  be  citvd  t 


which,  it 
bi'comps  int 
Mr.  G^loi 


lie  tbronphout  its  whulu  volumo, 
I  curried  M  ViUl'a  eipnrimeuta 
fucth  r  with  more  rrmarkablc  i«"ults.  No  cicet- 
tioii  can  be  tnk-a  to  Mr.  Galloiva^'s  experiments,  as 
thT  Kcro  made  with  abaolul"  pit  gaa  anil  tbe  eoal 
ilniit  occnrriiig  in  the  mine.  I'or  the  d.^taila  oE  the 
nppnratn'  cmployeil,  referGiien  mu!>t  he  made  to  the 
"  Piocecdicga  of  tbe  Bojral  S  jciety,"  No.  ItiS,  18ft;, 
Thi^  condu-ioaj  were  at  foUows 


:d  temperature. 

(Dilf.TOiice  from  M.  Vitnl.)  2nd.  Tho  aduiiiture  of 
a  Kmall  amoont  of  fire-damp  makiis  sneh  n  mixture 
inllammablo ;  '81i2  p(;T  cent,  of  marsh  gaa  ia 
auiHcient  for  the  pnrpo-e,  wbiUj  the  proportion  of 

willi  air  aluno  i-  at  leu-tt  (i  or  7  per  crnt. 

Kun  a  anFctj  lamp  (thu  ordi.mt-y  mi^ana  uaed) 
giicw  poiitively  no  iiLformatijn  ot  the  prwence  of 
liSH  in  auy  qnanliLy  li'as  than  1  part  in  G>)  oF  air, 
yet  I  part  in  112  of  air,  together  wilh  couldiiHt,  is 
Aufli'-ient  to  pmiuee  en  ciiilasire  mixture  ;  hence  an 
arcidt^'it  mny  lake  place  in  a  mine  which  is  ninally 
considered  to  be  qniln  free  from  firo  damp. 

Evidence  of  the  iuHuenrc  of  cool  duat  wilt  be 
looked  for  in  future  eiplosiona,  and  will  probably 
prove  the  truth  of  thesj  imporliiiit  facia.  In  an  cx- 
l>ln&ion  which  took  |jhcc  ut  the  T.'iio  Colliery,  Suutb 
Walce,  which  tiaa  invcatiBBt<d  by  31r.  Galloway, 
ciidenee  waa  given  that  the  presence  of  coal  duat 
nggratatfd  very  ooniiderably  the  extent  ol  the  acci- 
dent. 

£<plo*ions  of  Brc-damp  and  coal  daat  are  not  of 
Buch  great  violeiico  as  tboH!  ot  fire-damp  aud  ur,  but 
are  liliely  to  extend  over  larger  areiu.  The  means 
for  tlie  prcvcntiju  ot  aueh  ncrridents  would  be  tbe 
removal  of  the  eoal  diKt  to  prcrcnt  its  aceutuula- 
lion,  or  the  constant  waterin,;  o!  the  roada. 

Estimation  of  Fire-damp  in  Mlnea. 
Freijiient  mention  ha-  been  made  in  theso  teatorae 
of  the  influence  which  the  pressure  oF  manh  gaa  baa 
ipearanco  of  a  candle  or  lamp  Same  burn- 
aii  a'.muiipbere.  BeforL-  tbe  days  of  safety 
miiiere  utedtocmploytbeir  candles  for  the 
n  of  the  air,  and  in  tho  bauds  of  an  ex- 
uao  a  large  amount  of  expertncsa  was 
tbeir  use  ;  the  lower  part  of  the  eandle- 
shicldcd  from  the  eye  by  the  hand, 
character  and  ths  eiae  oF  tho  bine 
,  played  about  the  top  of  the  flame  were 
ind    interpretefi .     Tbia    empirical  ob-cr- 

._  jtill  carried  out,  although    more    latls- 

factorily,  by  a  flramaa  with  a  D.ivy  lamp.  Tins 
lamp,  owing  to  the  frra  posaune  permitted  throntih 
the  gsus",  ia  the  moat  scnsitiie  lamp  to  indicate 
"  loe  of  flra-daup ;   alibough.  oa  the  other 


laaip^  tlie 
eiaaiiiiatio 


the  g 


I    the 


igbb  be.  from  the  difficulty 
Kceing  tbe  flame  well.  The  bine  habi  or"c*p" 
dicatiiig  the  pn>>ence  of  fire-damp  surrounda  and 
net  abore  tho  finme ;  it  is  canard  by  the  com- 
letion  of  heated  mar«h  gaa ;  the  marsh  gai  in 
.e  air  barns  when  it  eomea  into  direct  contaat 
ith  the  flame  of  the  lamp,  but  is  unable  to  maiu- 
iii  tbe  tenipToture  nvKinxarj  for  it*  own  oombus- 
3Q  apart  from  tho  fiyme.  This  "  cap "  varies 
aiie  from  a  proctiratly  inviiible  enrelope  to  a 
ne  of  blue  flaaie  2ia.  or  3in.  in  height.  This 
lo  be  dirtcilf  propoitianul  to  the 


HALUIABLE  IE02T  CASTINGS. 

THE  term  maUoahle  iron  meana  an  irou  fnim 
which  the  carlwn  haj  been  r<.'innv<'d  by  the 
operation  of  paddling  nnrl  boiling,  and  it  a  wrought 
iron.  The  term  malleable- iron  caitioga  means  an 
iron  tliat  bos  been  caat  iuto  any  desired  abape,  and 
then  malleableiaed  by  removing  the  csrliun  by  a 
proccx  ot  anncaliuf;,  wbicb  conaiata  in  burning  o9 
the  whole  or  a  port  of  tbe  carbon  ooiiibiued  with  the 
iron  from  which  the  evtio^a  were  mad«.  In  the 
maDufactur\]  of  mallealile-iron  ai<eings  the  first 
object  19  tu  get  the  proper  kind  of  pig  iron,  for  all 
iron  ia  not  suitable  tor  making  malleable  iron  by 
tbe  procesri  ot  annealing.  F.-<iiu  tbe  Htstes  in  which 
corbjneii-ti  in  eaat  iron,  (his  ha''  benn  closified 
into  three  princinal  auUii visions,  Tbn  first  is  the 
irroy  metal,  or  No.  I  foi'ndry  pig,  in  which  tlie 
carbon  ia  not  combined  with  tbe  iron,  bnt  i:i  in  tbe 
graphitic  atate,  and  may  be  secu  in  lurifr^  Sikea  when 
tbe  iron  ia  broken.  Thfaa  fl.kon  ura  sometimes 
called  tisane  and  black  lead.  The  aecond  division 
ia  tbe  mottled  csst  iron.  In  th.s  iron  thp  carbon  U 
partly  combined  with  iron  iind  psrtly  in  the  grar 
phitic  slate,  which  iiiveii  tb<!  iron  a  apottcil  or 
mottled  appeamnce.  Thi«  iron  is  ali^o  cnl.wl  forgo 
ur  mill  iron.  The  tbir.l  diTisi.,n  ia  tbe  white  oait 
iron.  In  this  iro^i  the  cirbon  i,  combined  with  tbe 
iron,  and  ia  nnsctn.  Tbia  iron  id  also  ealUd  forge 
or  mill  iron. 

The  grey  iron,  or  Ko.  1  foundry  iron,  ia  the  beat 
iron  (or  ordinary  foundry  e  iHtiiig",  became  it  oon- 
toina  the  moat  Carbon,  and  is  softer  and  will 
rcmun  fluid  longer  than  either  the  mottbd  or  white 
iron,  yet  it  is  not  (he  beat  iron  for  malleable  oast- 
iuga,  for  tbe  carbon  in  it  ia  not  comliiued  with  the 
iron,  and  in  converting  the  oaatinga  into  malleable 
iron  tbe  carbon  is  extracted  from  the  iron  without 
melting  the  e&<tingH,  and  if  this  olans  of  iron  is 
used  the  caitinga  will  bo  foil  ot  small  holes  after 
they  bitre  been  malleableised,  and  the;  will  not  have 
the  rrqnircd  strength. 

Tbe  iron  that  will  make  the  btat  malleable  eaat- 
ings  is  the  while  cast  iron,  for  in  tbis  iron  the 
carbon  is  completely  combined  with  the  iron,  and 
when  it  is  abstracted  from  it  by  tbe  annealing  pro- 
cess, it  leaves  aperfeetly  sound  and  amooth  ca-ting. 
Btt  in  using  tbis  iron  for  malleable  cattiogs 
another  trouble  arises.  The  iron  Dontaiaa  so  little 
carbon  that  it  will  not  retain  its  fluidity  longenoiiRti 
lo  be  run  into  light  oaatingH  ;  and  almost  all  of  the 
ma'lcnble  castings  aro  ivrj  light,  >o  that  thia  olasa 
of  iron  oannot  be  uted. 

And  as  the  grey  iron,  or  No.  1  foundry  iron, 
rontnina  too  much  carbon  and  tbe  white  iron  too 
littlu  cirbdo,  the  best  iron  for  malleable  eastings 
must  be  the  mottled  iron,  which  is  between  tho  two 
eitrvmes.  And  tbia  ia  the  iron  that  is  always  used 
for  malleable- iron  costiiLgs.  and  none  bnt  the  veer 
best  bncda  of  cold-blaat  charcoal  mottled  iron  will 
produce  a  good  malleable  casting. 

Iron  tor  malleable  eaalinga  may  be  melted  in  • 
cnpola  or  in  either  of  the  roverberatory  furnace*. 
But  tho  iron  melted  iu  a  roverher«tory  fumaoe 
alwaya  prodncea  by  far  the  beat  costings ;  for  the 
iron  la  net  melted  in  contact  with  the  fuel,  as  in  the 
cupola,  and  it  is  not  deteriorated  by  tbe  impurities 
eoiiUined  in  tbe  foel.  There  ia  also  the  advantage 
that,  sbould  the  iron  contain  too  much  carbon, 
part  of  it  may  be  ramoTcd  by  tbe  oxidiaing  action 
of  tbe  flame. 

Ai  moat  alt  malleable  cailinns  ara  very  amall 
they  are  generally  moulded  in  anapfla^kn,  with 
green  Band,  from  metallic  patteias  or  match  plates. 
The  ca-tiugs,  befon  tbfj  are  annealed,  are  ss  hard 
and  brittle  as  glass,  and  they  must  be  handled  with 
care  to  preTent  breaking.  Thc'e  cnatings  are  put 
into  a  tnmbler  or  rattle  barrel,  whire  they  are 
cleaneil  of  all  adhering  sand,  and  become  polished 
by  mutual  frietioo,  and  to  naro  them  anneal  pro- 
ncrlv  it  is  very  esaential  that  they  should  be 
ighly  cleanijd.    Tbe  cleaned  castings  intended 


t  of  fire  dan 


i  this  ■ 


hdght  of  tbi' „. 

firodamp.  Mr.  Galloway  has  been  able  to  rednoe 

to  aoinethii,g  like  defiuiteneis  by  actual  mea- 
■menta  of  the  "  capa,"  obtained  by  introducing 
'     ~     '  ratttining  kuonn  proper-  . 


For  conversion  into'  malleable  ir«n  are  next 

St  the  top  by  a  mixture  of  sand  and  olay, 

indol! 

the  crneka  uro  ca»fully   cloied  up  to  prev 

admiM 


The* 


t   put  ill 


lot  fire  dim 


with  a 


nabling  the 


e  distinf 


Qe  flame  of  the  lamp  should  be  dr 
ii,  almost  eitiuguibUed,  leaving  a  amall  point  of 
lie  light  about  one-eighth  of  au  inch  high,  with  a 
int  trace  of  jellow  in  the  centre.  Two  Clanny 
iiip-i  proporly  trimmed  Rive  Tory  concordant 
^ult^  ;  no  go^  below  the  proportion  of  I  part  in  Gl> 
n  bn  distinguished  by  these  cspa.  The  paper  by 
r.  Galloway  containing  the  details  of  tbe  eip^n. 
snts  will  be  found  in  the  "  Proceediage  ot  the  lioial 
iciety,"  No.  itiS,  IS'G-  In  tho  band>  of  intelligent 
su  interested  in  these  matters,  a  knowledge  of 
eae  facts  ought  to  be  ot  eonaidemble  value,  and 
__r  tho  examination  of  the  amount  ot  firs-damp  in 
tbe  return  ventilating  onrrent  they  skoold  be  naeful 


-JDcaling  oven,  where  they  are  subjected  to  a  white 
heat,  not  sufficiently  hot,  however,  to  melt  tbe 
boiea.  They  are  kept  at  thia  beat  for  a  weak  or 
more,  ar.d  then  allowed  to  oool  off  gradually.  After 
the  caatings  have  been  properly  annealed  they  are 
covered  with  a  film  oC  oiide  of  different  ooloun, 
nnd  riiemble  in  appearance  that  kind  ot  Cbumptain 
iron  ore  colled  peaeock  ore.  These  various  culours 
of  tho  oxide  are  a  aign  of  gooil  malleables. 
adherent  oxide  ia  removed  ti 
anothur  passage  through  the  n 
prneeta  ot  malleable- iron  makin 
P.)wdered  iron  ore  is  aometii 
tbe  iron  sEalea,  but  it  ia  not 


w  good  as  1 


I.  Fur  thin  reaaoothe 
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FcaleB  part  with  Bomo  of  their  Miduing  propertia 
BDd  before  Ihej  »Te  agMn  oied  they  tnnat  be  piokle 
ind  reoiidiied.   Thii  is  done  hj  wettiDg^thein  with 

drying  thflm  nnlil  tboy  sra  t 
ihej  are  aB«iu  ro*i1y  for  use 
wera  formtrl,  m.d«  of  soft  -... 
lime  tbcr  are  mostly  msde  ef  hard 


nutcd,  when 
inking  boiBi 
Bt  the  pieseDt 

.^„  >=».,„»>  ...  Jsie'oT'  ThVhft^  iron  hoios  be- 
come anneiled  the  «»ine  oa  the  cutiDRB,  and  will  last 
longer  tbaa  the  soft  iron  boiee.     ThMeboieBaro 

Sin-^rallT  made  about  30in.  long  by  14  wido  snd  U 
Mp.  tbey  are  wt  one  on  top  of  anothfr  in  the 
annealing  otsq,  bnt  —  ""  ""''  """"  '>'""  *■"" 
hiftb.   The  lower  — 


.m  eaat  in  it,  but  the 
D  bottom,  and  ia  merely  a  frame  sot  on 

,„„  ,„„„. :.     Th«e  boxes  only  last  a  few  haata, 

and  the  email  boMS  are  said  to  last  longer  than  the 


K  of  platinan 


ilar  face  of  the  ballon  there 
foil,  which  is  ia  elaotrioal  oommnnicaiion  •«,•.-  iu« 
bsttery.  A  metallic  cup.  O,  is  placed  in  conUot  with 
the  platinum  diso  to  reeoi*e  one  end  of  the  etnp  ot 
whatc'cr  material  is  employed  to  operate  the  inetra- 
mant.  The  poet,  B,  ia  about  tonr  inehos  from  the 
p«l,  A,  and containaaa=rew-aoted follower,  n.tbat 
carries  a  cop,  I,  between  which  and  the  eop.  <*- « 
placed  a  atrip  of  any  anhs  tance  whose  eipansibility  it 
fa  de.ir«d  to  flihibil.  The  post.  A,  is  in  eleotnoal 
comm an i cation  with  a  galvanometer,  and  the  gaWa- 
nometer  is  oonneeled  with  the  battery.  The  atrip  o( 
the  snhstanee  to  be  leeted^^  ia  piit_^  under  a^^™"^!^ 
iaitial  pressnre,  which 


i.bdd 


members  of  the  National  Academy  of  a 
at  Washington,  April  17. 18.  and  19, 1878,  and  tlw 
Waahington  Star  and  I'liion.  newepapers  pnhliiW 
than,  gate  a  description  of  the  instroinent.  O^ 
of  these  paper*  were  at  once  mailed  to  Willinn  E. 
Preeoe,  Professor  Schoelon,  Count  Da  Monce],  mJ 
other  phjsioiats  in  Europe. 


.  ..      d^ireee  from  the 

thfl  needle  comes  to  rest  its  p 
siighteat  anbiequent  eipanai 
snip  will    be  indicated    by 


fhe: 


iral  different  kinils  of  ar 


,  and  ai 


„..„.     The  beat  one  in 

.^  ..  .u.  ^., —  with  a  fire  on  each  side 

of  it,  and  so  airangcd  that  the  flame  from  the  fuel 
doea  not  enter  the  OTea  or  atrike  the  boies.  Tbia 
OTBDisDotallow.d  tooooloft,  butiskeptbotallthe 
time,  and  at  one  end  there  is  a  door,  thtoogh  which 
the  annealing  boiea  are  removed  while  at  a  while 
heat,  and  are  K^laeei)  by  cold  onea.  The  door  it 
then  closed,  and  the  boies  healed  to  tbe  required 
heat.  This  kind  of  an  oven  ia  the  moet  economiMl 
one  in  nae,  for  it  requires  less  fuel  than  any  of  tto 
others,  and  i«  not  icjored  by  oipsnsion  and  contrac- 
tion in  oooling,  and  reheating  ae  the  other  orena  are- 
When  annealiog  tbocantinga  ia  the  oven  care  BbouU 
be  taken  to  not  have  the  temperature  of  the  oven  too 
high,  or  the  boat  too  prolonged,  or  the  caatinga  may 
babnrned  and  hardened  ftfterlheybiiTo  been  softened. 
After  the  castings  have  been  thoroughly  decarbon 
iMd  by  annealiDg  in  the  oven  they  iKO  virtually 
OommecciallypurBirou,  and  are  the  same  aawrougb 
iron  wilhont  fibre,  and  fibre  may  bo  imparted  to  thai 
hy  rolling  or  hammering.  Yet  these  Oiatinga  witl 
out  fibre  am  somatimw  equal  to  the  beat  wrought 
irjn  tec  strength,  and  may  be  bent  doable  when  co' 
without  braaking  them.  The  manufacture  of  ma 
leable  iron  by  the  procosa  ot  annealing  is  older  thu 
ia  generally  supposed.  It  appears  to  have  been  know 
ID  the  year  17D0,  and  malleable  oaatings  were  thi 
made  Dpoo  the  same  principle  as  they  now  ar 
•Ithoagh  it  ia  doubtful  whether  the  process  tad  bet 
brought  b)  the  lama  perfection  in  those  days  as  i 
the  present  liaie.—Iroa  Agf. 


eihibita 


[point.  When 
ia  noted.  The 
itrsotion  ottho 

i(  hard  rubber 


II  ni".— >.  "J  heat  from  the  band,  so  aa  to 

■ough  eoverol  degrees  the  needle  of  a  voi-y 

ordinary  galvanometer,  which  ia  not  affected  m  the 

slightest  degree  by  a  thormopiia  facing  and  near  a 

red-hot  iron.     The  hand  in  this  oiperimeot  is  held 

■  ■  inches  from  the  robber  strip.     A  atnp  of  mica 

'Qaibly  affected  by  tbe  beat  of  the  hand,  and  a 

J  ot  gelatin  placed  in  the  instrument  is  instantly 

(apended  by   moisture  from   a  dampened  piece  of 

paper  held  two  or  three  inches  away. 


EDISON'S  MICROTASIUETER. 

THE  following  deeoription  of  Mr.  Editon'a  micro- 
taaimeter  is  published  in  the  Scimti/U 
Amerieaa  for  June  22.  It  will  be  seen  to  eonaiat  in 
%  modification  of  the  carbon  telephsne,  which  we  il- 
lustrated on  p.  381  ;— 

The  lateat  ot  Edisan'a  inTontiona,  and    perfasp* 
-the  moat  interestiog  to  physicists,  ia  his 


■rof  ii 


Th< 


imong  delicate  india 
of  temperature,  must  now  be  coi 
ir  ranks,  and  the  radiometer,  whit 


ibermopile 
signed  to  t 


that  the  beat  reanlta  were  secnred  by  using  the 
thicker  diaphragms.  At  this  stage  he  eiperienced 
•  new  difficulty.     So  acnsitivewaa  tbeearboi  '    " 


t  theei 


n  of  t 


A  SIUPLE  ELECTROSCOPE. 

iey,M.B 

jaotrosoope.'  It  oonsiats  ot  a  fine  fiber  of  white  lilk, 
filed  atono  ond  by  means  ot  a  little  wai  lo any  up- 
I,  and  free  to  oaeillate  in  any  diieotion  iind«  iU 
it  ot  attachment.  A  ainglo  thread  wonld,  li 
tBS,  Buffioa  for  the  ordinary  purposes  of  aleelRi- 
py  properly  ao  called,  but  it  u  preferaWe  t» 

jloy  two   near  each  other,  taking  care  to  ajaM 

them  so  that  they  cannot  fool  eub  other  daru!| 
their  swing,  or  influence  each  other  redprocail^ 
One  of  the  threads  is  charged  by  me«u  of  aglsa 
■lectricity.  The  other  la  eharpi 
ot  resin  with  negative  deetriat^ 
E'lery  body  which  attracts  one  ot  the  threads  M 
charged,  and  repela  the  other,  is  neeeswnly  eleel^ 
fied.  Its  electricity  is  of  the  same  bIbu  as  that « 
the  thread  which  it  repela.  The  eenaibility  ot  thai 
electroscopes  ia  sreater,  within  certain  limita,  ai  IM 
threads  are  made  finer,  longer,  and  less  oandaotuif. 
If  the  fintst  sewing  eilk  ot  commeroe  be  nntwiited, 
ich  of  the  parts  or  atrands  obtained  will  make  rt 
icellent  eleetrosoopio  pendulum,  which,  if  abed 
■2ft.  long,  is  very  handy,  and  suffices  for  almott  iU 
tests.  White  silk  is  preferable  U>  coloured.  Tt« 
motiona  of  these  threads,  if  well  charged,  are  b* 
aiderable,  even  when  the  bodies  presented  to  thM 
contain  but  slight  charges  of  electrioity.  When  tkl 
threads  are  not  eicesaively  fine.  di9turl>anCB6  of  til 
air  do  not  destroy  tho  observations  somuch  aa  niigl* 
be  supposed.     M.  Kameaui  has  found  this  arrang* 

fully  oonalructed  gold  leaf  electroscope  which  he  ud 
for  comparison.  This  sjslemnlao  recommends  itidi 
in  several  ways,  for  instanca  :-l.    It  is   so  luodt 

costs  nothing:  no  special  support  bdng  n•oe8aaI^ 

Tbe  threads  can  be  fixed  to  any  ptoieotina  pieM,  <• 
the  edge  ot  a  table  ;  the  only  condition  being  Ot 
they  may  hang  freely-  3.  It  can  be  set  up  m» 
moment,  and  consequently  is  at  Once  ready  for  ur 
oneipected  requirement  i  wheraaa  a  gold  leaf  eleot* 
scope  Ling  uouied  requires  to  be  dried  for  hoiua-  * 
It  works  perfectly,  whatever  tho  hjgrometrie  lis" 
ot  the  atmosphere,  5.  It  can  be  employed  to  i^ 
electric  phenomena  to  a  nomeroua  aoditmy.  nni  ,_ 
long  thin  £bt«a  and  highly  electrified  bodies,  tM  j 
eiperiments  are  very  telling.  < 


aBinF.B"°,b 
oonneoted  witl 


toocU  fi 
hia  ar 


!riments  the  inetniment  is  arranged 
for  mora  delicate  operatiouB  it  is 
Thomson'a  reflecting  gnlvauomeler, 
:  ia  rei;ulated  by  a  Wheatstone's 
uatat.  ea  that  the  reuatsnoe  on  both 
Ivnnometer  ia  equal,  and  tho  light- 
I  reflector  falls  on  0'  of  the  scale, 
.t  in  principle  is  illustrated  by  Fig.  3. 

9  adJQsted,  say,  for  example,  to  ten 


rubber  telephone  handle  rendered  the 

articulate,  and  finally  jnapeiatire.  Iron  handles  were 
■nbstituted  with  a  Bimilar  reanlt,  but  with 
ditioual  f  eatnre  of  mnsical  and  Oreaky  tones  distinctly 
audible  ia  the  receivine  instrument.  These 
Profeaaor  Edifsn  attributed  to  the  movemeot  oi  tne 
molecnles  of  iron  among  tbcffieelvea  dnnng  eipan-  | 
aion.  Ha  calls  tbem  "  molecniar  mnaic."  To  avoid 
tbeac  diatnrkaDCCB  in  the  telephone,  the  handle  was 
dispensed  with  ;  but  it  had  done  a  great  service  in 
revealing  tho  eitreme  eensitivoacss  of  the  oarbon 
button,  and  tbisdiacovory  opened  the  way  for  thein- 
Tsntloo  of  the  new  and  wonderful  inatromeat.  The 
microtaaimeter  is  repreeented  in  perspective  in 
Fig,  1,  ia  *emio3  in  Fig,  2,  and  the  pbinupon  which 
tt  la  arranged  in  the  electric  circuit  is  shown  in  Fig.  3. 
The  inatrnment  eonsieta  eesentiatly  in  a  rigid  iron 
frame  for  holding  the  carbon  button,  which  ia  placed 
between  tno  ptatinuui  earfacca,  one  of  which  is  fltsd 
and  tho  other  uiovahle,  and  in  a  device  for  holding 
the  object  to  be  tested,  so  that  the  preessre  reiolting 
from  the  eipantion  of  the  abject  acta  npon  the 
carbon  button.  Two  stout  poste.  A,  U,  project  from 
the  rigid  base  fuoe,  C.  A  vulcanite  disc,  D,  ia 
aecnred  to  the  post.  A,  by  the  platinum -headed 
screw,  E,  the  head  of  which  reets  in  the  bottom  ot 
a  shallow  circular  catity  in  the  centre  of  the  disc. 
In  this  cavity,  and  in  oont*ct_wilh  the_  head  o(  the 


IB  reeiatance.     At  a,  !•,  and  c  the 

same.     Ao  incrcaae  or  diminution  of  tbe  pressure 
the  carbon  button  by  sn  infinitesimal  eipansion 
contraction  of  the  aubstance  under  test  is  indicated 
onthescaleofthegalvanometer.    The  carbon  button 
may  lie  comnarfd  to  a  valve,  for,  when  ' 
pressed  ia  the  aliehteat  degree,  its  electric 
tivity  is  inoreaaed,  and  when  it  is  allowed    .   . ., 
it  partly  loaea  its  conduoting  power.    Tho  heat  from 
the  hand,  held  6  or  8  inches  from  a  strip  of  vul — -'- 

S laced  in  the  bstrument— when  arranged  a 
escribed — is  sufliciDnt  to  deflect  the  galvanometer 
mirror  so  aa  to  throw  the  light-beam  eompleteiy  off 
theacalo-  A  cold  body  plnced  near  the  vulci  '  '  ' 
will  carry  the  iighl-beam  in  the  opposite 
Pressure  that  is  inappreciable  and  undiscovorable  by 
other  means  ia  distinctly  indicated  by  this  inst 
ment.  Profeasor  Edison  proposea  to  make  appli 
tion  of  the  principle  ot  this  instrument  to  nnmborlcss 
purposes,  among  which  are  delicate  thermomelcrs, 
barometers,  and  hygromotera.  He  cipecta  to  indicate 
thebeatof  the  stars  and  to  weigh  the  light  of  the  sun. 

ITote  by  FrofeaaoF  Edison. 

The  beat  measurer  was  deecribed  and  experiments 
shown  to  ProfesBor  Langley,  the  well  known  astro- 
nomer of  the  Allegheny  Observatory,  some  sii  months 
ago.  Oa  his  snggeatiou  at  tbe  time,  that  it  ought 
to  be  worked  ap  as  a  very  valuable  boon  to  acienee, 
especially  in  tbe  line  he  was  investigating  (that  is, 
measuring  tbe  heat  of  tho  stellar  epeetia),  I  tried 
'  [pertmcnts  with  tt,  and   devised  the  form 


TRANSPARENCIES  FOE  WMDOW     > 
ORNAMENTATION.*  1 

PHEBE  are  certain  principlea  which  we  wooldlj 


itroyed,  by  which  is  me 
jeneral  function  of  oi 


I    transpareney  It-    [ 


.ntthat , 

.le  to  bo  seen  through-    TM 
in  of  nn  ornamented   window  ii  ti    } 
ea^antorinartieticaoeneoateidefna    { 
by  thoea  ineide  ;  and  it  is  well  knof*    , 
'  readers  that  one  ot  the  largest  •«    , 
of  the  kind  we  are  deaoribing  iat*    , 
eepts and  blocks  out  by  such  artiatio  means  then*    j 
ot  a  ooacbhousB  and  stable  with  Ihoir  aooompaa^    i 
stable-yard.    Those  whom  we  have  captivated  bytBI    , 
choice  f  pecimeo  of  tho  nnitcd  work  ot  the  phol*    , 
Hranber  und  the  painter  had  no  conoepUcn  of  the» 
that  as  a  background  to  this  work  of  art,  altbos^ 
unseen  by   tho  spectator,  tbe  nnpleaaaot  eretWiJ 
named  stand  at  a  distance  of  thirty  feet.    A  seMM 
principle  that  should  be  recojtuised  is  that  o(  harjl 
the  picture  ot  a  vignetted,  sketchy  oharaator.   «• 
tone,  unless  when  the  nature  ot  the  subject  othenM 
demands  it,  should  be  warm  and  "  sunshiny." 

There  am  three  mediums  which  may  be  made  W» 
of  as  Uie  bases  upon  which  to  print  the  tc»napar*«f 
—namely,  paper,  opal,  and  ground  gtnaa.  It  is  •« 
fortunate  that  the  Gratia  at  once  the  best,  the  eaaN* 
tho  cheapmt,  and  most  convenient  of  these  vatiBja 
bases.  But  if  the  image  is  to  be  formed  npon  it  V 
silver  printing  a  method  quite  difltrtnt  from  l*J> 
employed  in  ordinary  practice  must  be  madansa  «i 
for,whoceaain  aa  ordinary  photograph  it  is  eesenSil 
tbat  the  imago  bo  on  the  surface,  it  ia  hero  one  oltll 
conditions  of  SHCoeaa  tbat  it  be  sank  into  and  d*^ 
buted  through  the  entire  aubslaoOT  ot  the  pi#«- 
Tho  difference  between  these  two  oonditions  nar  ■* 
easily  eiemplified  by  dividing  a  sensitive  she-** 
alhumeniscd  paper  into  two,  and  printing  one  ol  !■• 
with  the  albumen  surface,  and  the  other  with  tM 
back  of  toe  paper  next  to  tbe  negative,  tbe  prinSH 
being  carried  out  in  the  tecond  caae  until  the  laaff 
npon  the  albnmea.  Now  evawiia 
tfanaparanciaa,  and  it  will  be  M* 


Mmr,  E,  the  earboa  bsttoo,  F,  ia  p1mm4.    Upon  the  '  givoB.    Ihia  apparatni  ■ 
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BmraTiRaKnuiitliaoiwtbantlMatliar,  To 
ipar  for  traupwraor  printing  it  Bhmld  be 
uud  not  amlj  OMeA  npon  the  iOtbt 


an  mad«  npon  pUin  nlted 
loM  not  appMT  to  b«  M17  ipeeU  eondilioii 
a  ibs  idntloa  id  p^w  for  thii  pnnMK 
lit— ibat  it  mnrt  ba  won  nod  not  wir»lud 
lain,  wMlbnmanlMd  Sua  or  Bira  pap< 
laiiaUy,  wdtba  onl;  pnpaiation  raonii 
Of  immnioii  in  a  tan-Rnin  •alntimi  « 
I  Ndinm,  fcUamd,  nftar  drrinD,  br  Im- 
n  a  tUrtr  or  fort3r.«nin«cilntMni  of  mtoatB 
Tba  prfaitinc  moat  bn  aarrM  to  ■  craat 
dntbtoallow  of  the  radneliMi  tuTviU 
n  tlw  Bziag  J  for  tba  RoU  toning  win  b*  M 
npttaintnoaa  MnffiaMobafadato  tlw 

on  of  tba  hipoaolpbita  of  ac ' 

'"'•  tbe  print  it ' 

>  of  a  lerj  d«gp,  wann-floloond  t 

ring  bean  obfaunad,  tba  next  itep  ii  to 
banqnnnt  and  attaoh  it  to  tin  windonr 
will  be  underatood  tbat  tba  dafrsa  tf 
mr  to  whiob  tba  print  will  ba  atnanaUa 
bni  of  tbwt  br  wbiob  o^aett  at  a  dialatiM 
oriT«d  tlrnMwb  tbo  piofanially-oniBnuntai 


1  which , , , 

Mis,  bcoomca  pormaneni    Thrae  or  fonr 
IS  of  tbe  Tamiih  nmj  ba  raqnind  ara  "  ' 


, ...  .-iipnrpoia,  •Mold  be 

«d  ^  tba  addition  of  mora  baliain  I  and*. 
iliDB  baring  ba«n  giTen  to  that  aida  of  iba 

"  '3  be  plaoad  in  eootaot  with  i^  an 


•  nppar  portion  of  the  print  oni 
IB  to  admit  «f  a    — ■'-    -   -  ■ 

la. paper  ndtba  gkia,  nntil  the 'tiro  m 
ito  contact  np  to  the  top.  HIb  eiMnrea 
nee  of  ur  bobbin,  whiob,  altboogb  th«j 
bbed  ont,  ara  yet  batter  avoided.  When 
laa  become  thoronghlj  di;  the  lerricea  ot 

maf  b«  ntiliied  to  examine  the  whole 

and  eompleta  the  efleat  bj  imparting  a 
depth  here  and  there  aa  ma*  appear  naeea- 
he  manner  now  deeoribed  haTB  been  pro- 
riea  of  the  finait  window  tnuuparenoiei 
rtieen.  "^ 

of  oon,  baring  a  enltirated  photographic 
ma  the  fortunate  poaatuor  of  a  jaobt  in 
■e  a  pMT  of  foUinc  doora  with  gronnd 

—- ia  of  U^e  dimaoaionB,  barinft  k  Teij 


MKb.    Tba  eantre  waa  adomad  with  the 
KoeeMT,  for  whom  the  reaael 
Bothtbeomate  border  and 


leaplj  engraved  \a  m 
mupliadaaaflDld,  0 
to  be  of  a  gkaij ,  ai 


with  the  matt  ■orfaoa  that  raanlti  from 
leetahitworanaminffbrflnorioaaid  gat. 
required  WR*  the  rnaau  of  remoriu  the 
mg  the  mtmtraft  intaet  TUi  baa  Inan 
aeeompliabad  bj  ooraring  the  foraw  with 

n't  paper  Iranapaienoj  prepared  ai  wa 
,  witbanadditioDaleleBentofaaloara, 
arent  oil  eotonn  emptajed  baring  bara 
I  matt  efteotiTO  in  the  oolonring  ot  lantern 
Dei;r.  Pnuiian  Una,  gamboge,  barat  and 
,  with  madder  and  garnlDe  for  tiie  rode. 
of  tbeaa  edonn  ertrj  combination  ol  tint 
de.  The  piatvni  pr^ared  in  Ihii  maanar 
rtj  fine  appeafaooe,  no  traea  of  tba  atill 
ma  being  Titible.    It  will  be  underatood 

fh  wa  haTo  deeoribed  in  detail  the  method 
1;  ailrer,  pigmented  tiiane  ma*  bo  made 
eqoa!  faoili^  and  with  the  farther  adran- 


rCH  TELEPHONES  AT  THE 

FAKIS  EZHIBITIOir. 
Ueetion  of  talepbonea  in  the  Frencb  tele- 
I  annexe  at  Uie  Bihihition  ia  an  interwting 

aooompanjing  Grnre  rapreieala  the 
Eorm  of  Bell  lalephoae  u  iihibited  b; 
.      rm 'eroaae,  which  i«  of  mahogany, 


franoa.  j.DBpT»)eoi  a  pairoi  murer  MiepDonea. 
wbiob  ara  ^milar  to  tM  watoh  telephone,  but  fitted 
with  a  atraight  aide  handl^  like  a  hand-mirror  is  2^ 
franoa.  Tin  onUnaiy  band  telepbonea  in  mahoganj 
and  box  ara  30  franoa,  and  thoae  in  ebonite,  roee- 
wood,  or  nickel-plating,  from  40  to  50  franv  a  pair. 
A  poweifnl  telepbona  for  long  linta,  formed  of  a 
boraa-aboe  magiiat,  with  a  baaa  board  aikd  a  month- 
pieoe,  oMta  100  fnnea  ».piea«.  Thaae  priea  are 
independent  of  tba  "  call* ''^and  other  fit&w«. 

An  iDpNranent  aftaatad  tn  the  mnatrnotiwi  ol 
thaaa  talqi^MMa  bj  H.  AUrod  ITiaadat  deaecTw 
moition.    Aa  foTMMr  made  the  Bell  telephone  wai 

5  no  maana  aonilani  In  Ha  aotion,  ana  leoaired 
Juituent.  The  diatinotnaaa  of  the  arlioalation 
depend*  in  •  Ugh  degree  on  tiia  pontion  of  the 
di^iragm  with  raapaet  to  the  pole  of  the  mairnet— 
in  &ot  the  diuhngm  abonld  M  aa  eloaa  to  the  pole 
aa  poiaibla,  while  laaring  anfflmaot  apaee  for  it  ta 
tibrate  in  without  tonobing  the  Mter. 
found,    howerer,   that   diflerenea  of  ta* 

affected  the  TooaHiation  of  the  telephone  ... 

than  they  do  the  delicate  throata  of  aome  of  au 
moat  celebrated  dogm.  Tlie  hot  breath  playing 
on  the  diaphragm  in  apeaUnK  aometimie 
Impaired  the  artienlation ;  and  nolding  the 
to  the  flie  for  a  few  r"  --■-■---  -  - 
dumb  altogether.    In 

»th«r  band,  improTcd  the  epeeking. 

the  eipaniion  andeontmeliOB  of  the 


•d  the  apeaking.  TUainoooatanoy 


di^>hragm,  which,  being  olampad  all  round  by 
wooden  frame  of  tbo  inatcument,  oonld  only  expand 
In  the  middlo,  ao  that  it  beeama  more  or  Jim  oonrex 


■light  kngitodinal  play,  ao  a*  to  more  it  nearer  to 
"  diwhragm,  or  further  from  it,  aa  tho  oaa*  might 
M.  Ifiai^dat  obriataa  tlua  neoaatity  by  laanng 
Lha  diaphragm  free  round  ita  edge,  net  alampias  it 
there  Mtween  the  two  part*  o(  the  frame ;  aad  in 
wdar  to  Bx  it  in  ita  place  and  prorent  ita  moriog 
(bout,  ha  orarlaya  it  ronnd  ita  edge  b^  a  drenhu 
ipriu  made  of  atoot  braaa  wire.  Tbia  holda  the 
£ao  down  all  ronnd ,  but  learea  it  free  to  ai  pand  at  the 
Bdgee  irithont  bnoUing  In  the  ocDtre.    A  telephone 

rf  tbi*  kind,  thnrfore,  raq-' -j^— > >    - 

point  graatly  in  iti  taTOoi  w 


SCIENTIFIC  NEWS. 


THE  publie&tiou  of  tlie  DAmea  of  the  ofBoeri 
of  the  BriUah  Asaooiation  ia  an  erldoioA 
that  the  aeoaioD  hae  cloaed,  and  tbaA  the 
Mientifio  world  ia  looking  forward  to  ita  aimnal 
holiday.  Ireland  ia  well  worth  riaiting,  and 
Dublin  ii  itaelf  a  ae>t  of  leomin^,  eo  that 
deapitA  the  counter  attraetiona  of  PariF,  a  large 
atten^nce  of  membera  and  naaooiatea  may  be 
0^eot«d — the  well-known  boapitallty  of  Uie 
Inah  being  an  additionaJ  indnoement  to  pi^  » 
TiMt  to  fht  niater  iale.  Thepopnlar  leotnTM  Ot 
diaoonTMS  will  be  hj  Mr.  O.  J.  Bomaoai,  on 
"Animal  Intttlligenoe,"andl7  Fn>f.  Dewaron 
DiaMMjiationi  or,  Hodarn  Ideaa  ot  Cheminl 
Aotioa."  Dr.  W.  Spottia  woods  ia  the  preoideat 
elect,  and  will  deliTer  his  addreea  on  Wednea- 
daj  BTening,  Angnatllth.  Efforte  will  be  madet 
we  believe,  to  give  a  very  hill  and  oompleba 
exhibition  of  the  wondertiil  phenomena  of  the 
iuictoph<«ie,  the  telephone,  and  the  phono- 
gnph.  Contribatoia  of  memoira  are  reminded 
that  in  order  to  obtun  a  hewing  tber  ahoold 
■end  am  abetzaot  of  their  pBpera,  together  wiUl 
the  papers  themselTea,  addrnaed  to  the  gena< 
tal  aeoratoriea,  22,  Albemarle-otreet,  on  or 
before  Angoat  1,  indicating  on  the  wrapper  the 
otion  for  which  the  memoir  ia  intended- 
Mr.  A.  C.  Banjard,  hon.  eee.  ot  the  BcTal 
Aatronomical  Society,  is  about  to  prooeed  to 
Colondo  to  obaerre  the  aoming  wmr  eollpee. 
In  order  to  photograph  the  corona  au  a  mooli 


of  ^ot! 


U.  Ifiaodel  haa  alao  eSeotcd  __ 

Bdiion'a  dnglngeall  for  telsphonca.    Tliii 

Maentially  in  oonneotina  np  a  amati  IomI  battaty 
irith  the  td^tbone,  to  Uwt  on  ainging  ag^nit  the  | 
diaphragm  the  latter  ia  made  to  rapidly  intermpt 
iha  ainnit  ot  the  batteir,  and  a  lingmg  note  u 
Muring  tdepbona  loud  enongh  to 
Hw  loeal  battery  ia  eonneotsd  np 
Irr  pnaung  a  button  in  the  back  of  tiia 

, TUs  camaa  a  amall  plalinnm  contact 

fia  tonrard,    within   vibrating  range  of   another 


,  and  iMakiu  can  b 
s  in   tn*   or£nary  t 


an  in  the  telephone  in  tb*  or£nary  way-  U. 
^naadet  geta  a  oonuderaUa  imnrorement  in  the 
Mnmd  ot  the  call  hj  makiig  the  frame  irf  braaa  in- 
itaad  «t  wood.  A  apoaking  tube  covering  the  dia- 
(ihrasm,  with  holea  in  it  for  theeaeapa  of  the  breadth, 
ii  alao  an  advantage.  The  msrit  ot  thii  alarm  ia 
ihal  with  the  exeeption  of  the  battray  it  ia  all  com- 
piiaed  within  the  ordinary  telepbon*  itaelf.  The 
■ingieg  note  given  ont  by  the  reoaivw  mt.j  be  eaaily 
Mud  a  dietance  of  20  jarda,  with  a  battwy  of  from 
—  to  tonr  oella. — Erigintering. 


being  the  eame  as  in  the  ordinary  Bell 
The  parmanent  her  magnet,  instead  of 
igkt,  la  enrved  ronnd  itself,  alter  the  I 
a  rolnte,  aad  the  small  eul  ot  inaolated 
a  ia  aeated  opon  the  central  pole.    The  | 


Tbe  Klorophone.— Mr.  WilUamion  haa  for- 
warded one  of  hia  miomphonaa,  whioh  is  the 
■impleat  and  Imnat-prieed  one  we  have  yet  teen. 
It  ooneitta  merslj  of  the  beee  board,  a  block,  and  a 
.tick:  of  carbon,  two  binding  acrewt,  and  a  braaa 
weight  to  adjott  the  inatrumsnt  to  the  lonndi. 
The  price  ia  aolow  that  no  onewonld  gate  the  tninbia 
'if  making  a  microphone  oF  this  pattern — rii,,  that 
I'howuin  Fig.  4,  p.  256.  Nooneacema  to  have  tried 
the  carbon  employed  by  Hr.  Edison— made  of  oom- 
preued  lamp-black  prepared  from  the  lighter  hydro- 


ture.    He  will  camp  in  the  company 

" d  Dr.  Heiuy  Draper,  at  a  atatiua  aoma 

outh  of  Denver,  whence  he  haa  pro. 
miaed  to  forward  na  an  acooont  of  the  eclipse. 

At  the  Sorbonne  on  Thnnda^  week  the  gold 
medal  of  the  French  OeograptucaJ  Society  waa 
-  resented  to  Hr.  H.  H.  St&nley.    The  Btrenl 

'oogr^hical  Sodetr  ia  aaking  for  fond*  to  d*> 
Bpateh  a  email  expe£tion  to  explore  the  country 
between  the  eaat  ooaat  and  Uie  northern  end 
otLakaMjraaaa.  The  eipeditionaiy  partj  will 
be  commtwded  by  Mr.  E^th  Johnaton,  and  win 
leave  England  in  tlie  antamn. 

The  telephone  baa  been  auooeMfnlly'nliliMd 

;  the  MidWd  Bailway  Worka,  Derby,  where 
it  oOnseota  the  engineer**  and  the  telegra^ 
departmenta. 

on  EttiughaQsen,  nntJI  lately  diiootor 
ot  the  Phyeiat^  Inftitate  of  Vienna,  and  Qie 
moat  popular  adentlflc  lectnraz  in  lliat  dtr, 
died  leoently.  He  waa  born  at  Heidelberg  m 
1796.  Baron  von  Bibrk  died  at  Nnremberg  on 
June  S,  In  hi*  *eventy-4econd  year.  He  waa  » 
nobleman  ot  enltnre,  who  carried  oot  a  Mrierol 
chemical  wwearohea  at  hi*  oaatle  in  Vrtatees^ 
which  attracted  the  attention  of  the  phymo- 
logical  world.  Beside*  hi*  edentifio  wo».  Ton 
Bibra  wrote  maiiy  novels  and  talaa.  Prof.  C 
Stal  died  at  Stockhalm  on  the  »th  of  Jtme  in 
hi*  46th  year.  He  waa  known  aa  the  Swedlali 
entomologist. 

The  saoceoaor  to  H.  Levenier,  u  direotra  ot 


pointed  in  the  person  of  Capt.  Mouchei. 
tonctiona  are,  however,  purely  adminiatostiTe, 
the  seientafia  direction  being  Intmated  to  H. 
Tisaenuid,  an  astronomer  of  great  promise, 
formerly  attached  to  the  Tonlonae  Obaervatory. 
In  hii  Harveian  oration,  delivered  before  tiha 
Boyal  CoIIm^  of  Phymcians,  Dr.  BoidcB 
Sanderson,  alter  alluding  to  the  fact  that  the 
countrymen  ot  Harvey,  Bafxm,  Huntar,  Bell, 
while  utviahing  money  on  sonie  object  nipposed 
to  be  scientift:  (the  Loan  Collection,  Ice  in- 
stance), made  no  provision  whatever  tor  tlie 
i prosecution  ot  experimental  reaearch  in  patho- 
Dgy  and  tjierapeutlca,  said  tliat  "twen^ 
year*  hence  it  would  certainly  be  recognised 
that  the  BcientiGc  investigation  of  the  eesential 
oatore  and  origin  of  discAse,  and  the  mode  of 
^tion  of  remedies,  vrasa  matter  of  no  less  impor- 
tance to  the  public  welfare  than  tbe  application 
of  the  acieneaa  of  phyaics  and  ohemietry  to  the 
invention  of  new  methoda  ot  destroying  hnman 
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thinlca  tfaia  vjeir  the  mote  tcaaonable  because    beluice  bclD^  brou);lit  to  zaro  point,  the 


tbe  riKid  crust  would  aoon  bring  the 
to  diaappeontnce,  a&d  because  the  scat  of  the 
great  earthijunlfo  was  de^.  Snppoaing  the 
two  earthqnaJtca,  then,  to  be  tbna  connected, 
ihe  velocity  of  propagation  «ould  be  about 
J  4  km.  in  a  second. 


m  portion  of  the  hold  which  had  been  loiulfnl 
»  day  or  two  before.  The  Teasel,  >  atearnHbip, 
was  unlDJured,  nud  has  left  for  A..'>>n  with  over 
3,000  tons  of  coal  on  board.  Six  of  the  trimmers 
were  severely  bamt.  An  ezpluaion  of  n  mii- 
tnre  ot  air  and  gas  from  coal  was  the  caiiae  of 
the  serious  disiistcr  on  board  the  Sardinian,  but 
in  spite  of  many  warnings  the  autliorities  do 
not  interfere.  Thcj  endeavour  to  enforce  com- 
polsoEy  Tenlilatjoa  where  it  is  not  wanted  (in 
the  body  of  che  coal),  but  nef;1ect  to  insist  on 
Hm  pcoTiaioD  of  a  meana  for  rumOTing  OiS  fpia 
giTCnoflbythecoal.  ,lu  atrial  uiion  (GewecbCTertasanng), 

An  exhibition  of  tin-plata  and  wirework  waa    ml  and  technical  education  in  the  middle  and 

ried  nt  the  Crystal  Fahice  on  Saturday,  by    tower  cLusea,  and,  in  connection  with  the  latter. 
Lord  Mayor.    It  is  ander  the  patronage  of    iin  the  moulding  of  society ;  and  what  require- 
tha  Tiu-plat«  and  Wiraworken'  Company.  nenta  arise  out  of  tbu  for  the  settlement  of  the 

It  !a  .tated  that  the  accident  to  the  German  ''°''«;'=''  between  technical  intereafa,  on  the  ^e 
iMndad  in  the  channel  was  partly  occasioned  t"id.  and  human  and  Bocial-poht.cal  on  the 
by  the  roaring  of  the  steam^m  the  KBniff  "">"?  The  date  fixed  is  January  J,  1880. 
Wilhelm,  which  prevented  the  helmsman  A  aubterrnneaa  t«legTaph  line  ia  now  being 
faeuuigtlie  command.  Orderaahould.of  coune,  laid  between  Frankfort  and  Stiaaburg.  The 
be  giTen  by  telegraph,  in  such  coses,  but  a  Mr.  ioMo  h  formed  of  seven  insulated  wires ;  it  is 
Inatlce  has  devised  a  means  of  preventing  the  iKivered  by  a  layer  of  bricks  and  on  iron  guard. 
Maring  by  attaching  to  the  stoam  outlet  a  <  It  was  mode  in  Siemens  and  Halakc'a  works  in 
dumber  containing  a  number  nf  loose  spherical  ^  3erlin,  and  its  transport  was  effected  by 


particles — annealed  glass  beads  of  about  |J 
diameter  are  preferred.  Experiments  have 
been  made  at  Portsmouth,  which  prove  that 
the  method  is  successful.  Alarge  sreafortha 
twmpe  of  steam  must,  however,  be  provided, 
nia  Wis  break  npthewave-lincsof  sound,  and 
■0  prerent  tha  '*  roar." 

The  "dnp1i>x"  method  of  telegraphy  has 
been  successfully  applied  to  the  Wheatstonc 
ftatonatic  instruments,  and  on  a  recent 
occasion  as  mnny  as  358  menoges  were  sent  in 
■a  hour  by  its  means — SIS)  in  one  direction,  and 
1S9  in  the  other.  More  than  130  could  have  j  foot  poaaenger* 
been  sent,  but  they  wem  not  received. 

It  Is  known  that  the  Enropean  observers  of 
tbe  recent  tnuisit  of  Mercury  had  rather 
poor  mccess.  Happily  it  hna  been  otherwise 
m  the  other  hemisphere.  A  letter  from  Ad- 
miiBl  Series  to  the  Paris  Acadotny  states  that 
ths  operations  nt  Fulta  have  succeeded  ad- 
ukeldy.  The  conditions  allowed  of  deter- 
nfailng  the  hour  of  the  four  succeeaive  con- 
taete  with  the  great«Bt  precision.  During  the 
tiuiait  a  nnmber  of  micrometric 


great  measure  due  to  Commandant 
ho  was  connected  with  one  uf  the 
for  the  transit  of  Venus.  The 
rvers  had  carefully  rehearsed  their  parts 
and  over  again,  and  were  oomplete  mastere 
0[  their  instruments.  Each  observer  was  re- 
quired to  make  H  separate  report,  independent 
A  all  tha  others.    A  chronograph  tracing  fur- 


af  the  short  terminal 
iDercnry  cups  for  elect) 

the  battery  current  is  sent  round  the  rectangle 

from  east  to  west  on  tho  northern  side,  ud 

from  weat  to  east  on  the  southern,  the  nnth- 

^m  aide   is    attracted   and    the    southern  ii 

A  prize  ot  about  £118  is  offered  on  tha  Lamey    'fPf^'  "^  ^}^  corresMndingdrfectm  rf 

foundiition  by  the  Kaiser  Wilhelm  Universiti    t*e  bahince  renders  th,a  phimly  vuible.   TThso 

,it  Strasburg  for  treatment  of  the  following    (he  curr^t  is  reversed,  tie  deflection  win  he 

theme :  What  influence  have  the  modem  forms    'PP"?''*  ^1^<»'-  ?S  breaking  and  dosing  ie 

.f  industry,  and  the  dissolution  of  the  old  in.    '^ji^t  .^*  proper  intervals    to   augment  the 

'     ...-'.        .~  .  Mcillations.  Prof.  Broun  easily  made  the  laig« 

fiftme  oscillate  through  an  arc  of  5°.    Who 

the  sides  of  the  rectangle  ware  placed  N.E.siid 

S.W.  the  current  produced  no  sensible  effect 

A  popular  drink  among  the  Chinese  CMiniti 
.  J  ft  solution  in  water  of  a  powder  obt>iaed  bj 
pulverisation  of  hay,  liarley,  or  rye,  or  of  sU 
thwe  together,  with  or  without  the  addition  at 
aromatio  or  mcdicinid  herbs,  after  having 
undergone  a  ccrtiin  amount  of  fermentatjon. 
The  powder  thus  obtained  is  known  under  tht 
name  of  "  kin-taee,"  and  when  properly  pre- 
pared may  be  preserved  two  or  three  years. 

Id  further  researches  on  the  temperature  of 
flames  M.  Bosetti  finds  that  while,  with  in. 
creasing  pressure,  flame?  grow  larger,  yet,  evM 
with  considerable  variationa  of  pressure,  the; 
have,  at  corieapondiag  points,  nearly  the  bwm 
perature.  Ue  examined  Bunsen  bumeii 
with  the  lower  apertures  stopped  or  open,fiili- 
toil  burners,  and  Wisnegg  lamps  ;  the  maximnn 
iperaturewasalwajsubout  1,3'10\  Thelirgi 
and  the  amall  flamu  in  Uunsen's  app«rahu 
ahowed  for  reversal  of  the  aodium  line  1,XIP 
and  940^  respectively.  In  the  flame  of  a  atesriw  ; 
candle  the  temperatures  of  the  separate  la;tn  - 
were  between  &K>''  and  IMO' ;  in  that  of  tbt  : 
Locatelli  lamp,  between  67n'  and  92(f ;  of  lb 
petroleum  lamp,  between  7B0' and  1,030°.  Tin 
laximum  t«mperaturc  of  the  alcohol  flanievu 
,180'.  VariatiOQsof  the  specific  gravity  of  tta  . 
alcohol  from  0  912  to  0  8225  had  very  littk 
influence.  Mixtures  of  oidiiULry  coal  gaa  ui 
other  gases  were  examined. 

GbBATHM    in    "  ASTBONOniCAl.    IlOTKS  RS 

JnijT." — Psfce  386.  paragraph  1,  line  6,  "  Cap- 
tain Japman  "  should  be  Captain  Tupnias. 


of  large  apeciallv-constructed  rollers.  As  the 
rollers  advance  (when  the  cable  is  being  laid) 
ihe  wires  are  unwound  of  their  own  accord, 
iijid  guided  into  the  aubtenonean  channel  by 
ivorkmen.  After  the  channel  is  covered  in 
liertain  marks  are  arranged  exteriorly  at  equal 
intervals,  oorrea^nding  to  certain  divisions  of 
(he  cable,  to  facilitate  discovery  of  the  port  to 
be  repaired  in  case  of  derangei::cnt. 

It  is  proposed  (we  leam  from  Let  3I<mdtM)  to 
4rect  foot-bridges  at  the  most  frequented  ports 
iif  the  boulevards  in  Paris,  where  the  paasage  ol 
liossengers  is  always  difficult,  and  some- 
umea  dangerous.  Two  circular  bridges  are  to 
l>e  placed,  crossing  diagonally,  so  thatposaen- 
tera  going  from  one  of  the  four  angles  may 
reach  any  of  the  other  angles  without  walking 
in  the  street.  The  height  will  be  sufficient  to 
idlow  the  highest  conveyances  to  pass  below, 
it  the  junction  of  the  two  bridges  is  a  platform, 
(i  metres  square,  from  whioh  ipiral  staircases 
descend  to  the  footpath. 

To  show  the  vibrations  of  one  iff  Chladni's 

Slates,  M.  Terquen  brings  over  It  Koanig'e 
nme  apporatua,  conatraoted  for  the  study  of 
rawel  aonndB.  So  long  as  this  is  over  the  node 
lines  the  Same  remains  at  rest,  bnt  over  other 
parts  It  vibratea  oonsidenbiy.  Two  such 
arrangements,  placedover  elnillar  or  contrarj 
negiuenta  of  vibration,  may  be  connected  and 
the  vibrations  united  in  one  flnuic  by  means  of 
V-tnbe,  a  telescopic  tube  being  inserted  in 


e  path  of  01 


;t  of  vibratio 


borage  even  for  oi 
in  which  rations 
for  several  days,  i 
las  invented  a  \ 
vhich  each  hi 


a  a  record  of  all  the  indications  made  at 
the  same  moment  with  the  phenomenon.  The 
photographs  have  beeu  sent  to  Paris  in  two 
nets  (by  seporato  couriers) — the  one  containing 
tiie  even  numbers,  the  other  the  odd. 

nw  prevalence  of  shortaigbtedneas  in 
Qenaaaj,  and  its  augmentation  in  the  oouree 
of  aohool  studies  aie  sadly  illustrated  by  some 
beta  which  an  eminent  oculist  has  published, 
■egarding  an  eiamin;i.tion  which  bo  made  in 
Jannary  this  year,  ot  nil  the  scholars  in  an 
advanced  girls'  school    in    Dortmund.  Wept. 

E'  alia.    Of  214  scholars  lOG  wero  shortaightcd. 
the  fifth  class  (the  youngest  of  the  girls), 
Wf  percent,  were  shortsighted  1  inthefourth, 
4V8  per  cent. ;  in  the  third,  ■Mj'8  ;  in  the  second,  I  and 
7S'6  (!) ;  and  in  the  flrst,  571.     In  the  second  i  nutriti 
daos  the  proportion  is  so  great  that  it  may  be  |  of  the 
eousidered  as  exceptional ;    but  in  the  other  .  give  t 

!lll;!!l!!Lr'"  ^^  ^  '""'  *'"'"  "  °  "^"'^'       Tha  action  of    the    currents    of   electricity 
progteasion  upwards.  j^at  pa,B  round  the  earth  may  be  conveniently 

In  a  recent  communication  to  the  St.  Peters-  exhibited  to  a  large  audience  by  the  fol. 
bntg  Academy,  M.  Myren  states  that  on  the  iloniog  arrangement,  devised  by  Prof.  \V. 
loth  of  May  hist  year,  at  4.10  a.m.,  be  ob-  ,  Lo  Koy  Hr„un :— A  rectangular  frame  of  light 
•erved  in  a  tine  level  in  Pulkowa,  several  small  '  poplar  wood  in  suspended  horizontally  by  wires 
and  regnlirly  repeated  oscilljitioua  indicating  u  '  attached  to  the  frame  of  a  hydrostatic  balance, 
■light  earthijuake.  Now,  on  the  same  day,  at  its  longer  aides  in  tbu  magnetic  east  and  west 
S.S  a.m..  Pulkowa  time,  there  occurred  tho  .line,  and  at  right  angles  with  the  beam  of  the 
violent  earthquake  of  Iquique  in  South  I  balance.  About  the  perimeter  ot  the  frame 
America.  M.  Nyrcn  considora  it  posaihle,  j  are  previously  wrapped  a  number  of  coila  of 
therefore,  that  the  earthquake  observed  at  .insulated  copper  wire,  each  eitreoiity  of  the 
Pulkowa  Ih.  I'luiin.  later  may  have  been  pro-  wire  being  made  to  terminate  near  the  centre 
pagated  from  the  one  place  to  the  other ;  not,  ot  one  of  the  shorter  sides ;  it  is  there  passed 
Dowever,  through  the  rigid  crust  of  the  earth,  through  the  wood,  fastened,  and  cub  off  about 
lint  proSably  through  the  earth's  interior.    Be   8  etm.    from   the    frame.    '^"   "■  ' 


_      .     .      .  .    WM  about  1» 

at  Wigmn,  prodaoed  an  illuitrstbD  n  ■ 
larjiB  teals  of  tiie  mecfaaDical  foroa  ot  ei[ian>i<M  If 
h»t.  On  tha  London  and  North- Wottcrn  Biilw^j 
betwssD  Wigon  and  Maushntcr,  near  Ptmtt  Biidfi 
Station,  ths  np-line  to  Manehnter  wai  fond 
bulging  for  sight  lengthii  in  the  ahaps  of  an  8  at  (M 
point,  the  metala  an^  ilcepcn  having  beea  bodOj 
mOTed  nearly  3ft.  Tbo  rails  appear  lo  have  bwa  i^ 
too  elosdy,  and  oa  sxpsmion  nndur  the  snn'i  M 
they  were  pushed  out  ot  place. 

Feed  Water  Boilers.— A  Memnhii   pamr  l" 

the  foliomag  ;-"  A  cUuBe  ouB-ht  to  tie  adaed  toUe 

^g  the  mnniniir  of  Bteamboats  oi 

aad  it  ehoald  n      '        ' 


:  to  make  a  horee  carry  ita 
day.    With  a  view  to  coses 

uat  be  provided  in  advance 
Italian  colonel,  M.  Bavelli. 
icuit  forage,  easily  carried, 
I  may  conveniently  pack 
in  quanUty  aufficient  for  two  or  three  days)  on    WpBlafD  rif  eta,  and  it  bUoqW  iwuire  them  to  •• 
is  saddle.    The  Italian  and  French  Commis- 1  ™'*i'^  ^""".fi^-^ll.    ^°Jr'"?h"''S      ifT'^fuI 
.iona  charged  to  examine  M.  Kavelli's  biscuit    !"  ^"  ^■''^■''  ^•"^'^  *.^'  ■'"S*""  °' i"f^  :"^>"T:  JL" 
ire  unanimous  in   formulating  these  conclu- 
lions : — The  biscuit,  suitably  given,  was  con- 
sumed with  appetite  :  it  was  easily  digested;  it 
produced   no    disorder    in    the    sjatem   (the 
derangements  noted  in  tha  cose  of  two  horses 
are  not  thonght  worthy  ot  much  conaidemtion, 
oa  they  may  have  arisen  from  other  cnusea)  ; 
only  does  the  biscuit  form  a  perfect 
for  the  horse,  bnt  it  increases  the  vigour 
imnl.    It  is  recommended,  however,  to 
biscuit  a  more  convenient  form. 


!wA  that  iht 

imes  beoomex  so  thick  in  a  ran  f  roi 
o  this  point,  that  when  tha  boilei 
.tirik  wiU  atHT^  iCraisht  up  in  tbn  n 
mi)  water  Iberein  ;  ajso  tliatat 


la  betura 


and  and  wab 


Dal  boilers  explode  ?  A 
on  n  bailer  reqaired  to 
a  heavy    tow  ot  bargoa 


mcB  engmeoi  in 

through  tbt  nsl 

-"         .  outafW 

thaD,lkil 


'  will 


-1^  natEr  la  comparativuly  fnw  from  Ifaettili 
lit  iiiiil  vagatabla  matter  that  mUIbb  la  Ui« 
innlug oolong  a  time  withont  cleanlngoti 
doEBD  or  Diaro  of  the  einloBionB  that  bt" 
'  inilj-  during  llio  pa-t  ten  v(»n 
nted,  not  to  a  la---  -'  — *"  '-"- 


uy  bctafelrattribated, .._. 
lilum,  but  to  a  anrpluB  of  n 
I  Ui!  by  iiftijr  a  proper  timo 


.alackaFwi 

id.     ■■        ' 


"ladh* 


The  index  of  the 


Inw,  u'liicb  (lirectA  cortain  tliioiTB  to  be  doaa.  Tit 
blow  ahoulJ  Is  stmck  at  the  root  ot  the  eviL  M»to 
it  a  ci'iiue  to  allow  a  boilrr  to  explode,  givuf 
daiiiaei:^  to  tliosB  injured,  pnnlaUiaff  ownen  or  aP' 
ni'f  n  wilh  imprison menl,  and  bollerB  will  not  «■ 
liluitii;  (or  ungmeers,  firemen,  and  omiera.  kaowl*' 
lu  tiike  rare  sf  boilen.  and  it  they  w«n  to  innr 
purraually  tot  the  reanlta  of  tfaeir  canllaHtHu  M 
would  not  bolonjrin  finding  nuans  f jor  pi 
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ITEES  TO  THE  EDITOE. 


J  ilMHrid  tt  tifcmii  to  «M  UHaritf  0- 

jui  and  Ft^-e/la  (Mm  to  b<  madi  Taf/Mi  tn 

ord«r  to/ir<Ktato  nttrmiet,  Onimptmimat,  aim 
>r  <niy  Mtor  |>rt«ic«(y  jwrtod,  aOI  oUb*  by 
>«tPMiuMk*r*^UMi.ittor,  u  wU  H  thi  md  m 


[ACITIjOUS  AFBBTFBB  ~  THB 
'  ZiABT  THINO  (THAT  SHOUTiD 
!1  BHGN  AHHITTBD)  OS  BUN- 
B  —  BTe-CITPB  -  rUTDINa  A 
'8  liATPrUDD  AND  IiONQITDDE 
[  ITS  B.A.  AHD  DDC.  i  AND  THE 
JLAR  DIBT  Aires  BBTWUBIT 
STARS,  THEIB  OO-OBDISATES 
a  OIVSN-DIAPHBAaMS;WHICB 
'  MB— THB  SUN  AT  A  HBIQHT 
;■  _  PSBDDOBOOPIO  VIBIOIT  — 
LIWa-THH  QBOZ.OOT  OF  TOTff- 
3B  WBLZiS-DUB ATIOn  OVOUS- 


•h  21  13'6S 
3S  58  3S-10 

ooi 

■in 

9-4756585 
97e8»725 

Latitode    9  ST  43-18 

tan 

9-2U6S10 

NowletnininrutluDpantion.    QlTon  tha  Looei 
tuda  ol  a  Arietii  -  35°  58'  351" ;  ita  Lfttitoda  = 
£!•  Sr  IBIS" j  and  tha  Obliqnit,  of  Uia  Eoliptio  = 
23°  27'  22  as',  what  ara  tha  Star'i  TLA.  aad  Beo.  P 

e  57  4316 

Mb 

97689725 
0-7553690 

73  21  13-e« 
laUiMt  23  27  2288 

tan 

0-5343415 

«  53  5073 

3S!*35'l 
43  53  sore 
73  21  13  68 

!"■■ 

9  8608851 
9-SS36005 
0-01B5SS8 

B.A.  SO    5  38-7 

ton. 

9'7S30T81 

^!»50''78 
30    5  38-7 

oat. 

■in. 

B  9253918 
9  7002028 

o(  tbe  dial  to  be  enotgd  hi,  for  eiampli,  I^tibida 
5t°  20'.  Thg  thiEkneaa  af  the  (dj  gaomon  nay  be 
detenoiDad  b^  tla  interral  Mwaen   Vba  tm  U 


TjTO  "  may  piobablj  have  bMrd  or  read,  i« 
tba  delta  ot  aa  eDormoDi  river  which  dabanobad  la 
(what  ii  new)  the  South  Eastern  part  of  Enaland. 
Freeh  n^m  ibelli  and  the  rcmiini  of  enormoM 
reptile*  Ab  Caoiid  in  different  bait  oit  thia  f  ornutwa ; 
bnt  Feaaili  en  rer;  rare,  or  enlMr  abiant  from  tha 
nriae  repaaaited  b*  tbe  TanWdge  Well*  roAa. 
°-'--    ^^totheWealdmraM,theaatiiea«riM 

•-^'-'  —' ■  bj  the  (Jhalk 

nleiTi' 


HTm 


ii  (what  I  can  oulf  p 


lod'a  letter  (1^58)  on  p.  313, 
ir  ii  made  to  "peak— of  a  mieroioapa  ob^ 
hUTim  ■'  an  mn|{iilar  apertnro  of  230"  1" 
i'kiDK  the  lenHOH  tbat  an  objnct  >honld  be  in 
:«  I'lirk  un  ii  the  aii(fnor  oiw,  an  angnlar 
it  IXO'  might  CtbeoroUcallj)  be  obtained  ; 
•OOT  Artmnui   Ward  laid,  230'  i»   '*  too 

fttparpo<o  letter  11179  (p.  367),  with  its 
H  diagrama,  waa  erer  either  written  or 
I  nm  wbolfj  at  a  losa  to  conoeiTe ; 
OS  neither  it  nor  tbe;  pouaia  the 
htest  soiantific  interest  of  ac;  sort  or 
n.  Aa  for  the  aketchea,  the;  are 
LGleBi  raonatrositita  j  repreeeDtina  nothing 
Keen  in  tbe  beaTciu  aboTe,  the  lartb 
>r  the  watara  nader  the  earth.  Amorphoni 
obee  on  a  block  ground,  put  in  almost  at 
y  eye  eitimalion  with  *  terrestrial  tale- 
t  rrnll;  wone  Iban  naeleea:  and  in  tht 
"""     '  cal    (ubscribere    to    th» 


Dm.  23  53  35-1     tan.  96255916 

Hlnn"  will  earefDUy  atad;  the  pneeditw  «, 

kioni,  ha  will  ba  able  t«  gathec  from  what  Mmnln 
the  method*  at  tanning  them  are  dedrad;  and  will 
lae  that  the  faat  at  anobjeot  being  aitoated  between 
Ihe  E^natoT  and  the  Eeliptie  ean  make  no  diflareina 
either  In  the  detail*  of  the  caloalaliona,  or  in  tbeir 
iltimate  reeults. 

We  will  next  find  the  diitanca  between  a  Coronn, 
£.A.  15h.  29m.  34'37a.  and  N.P.D.^53'29-6',  and 
.  BaRittarii,  B.A.  18h.  6m.  32-14*.,  it*  N.F.D.  boiu 
Ur5'25-4-.  ^^ 

The  diltanne*  botween  the  B.A.  of  the  two  Stare 
il  3h.  38m.  57-77*.  •>  39°  14'  20-55". 


RibtrHt  63  52  29  60 


8  28  39   tan.  0  JC^7170 


a  bj  these  moat 


Me(,-h.i.vic,  I 
,g  ao  ntterl;  wi 
graringa. 
I  »nr«ly  some  error  in  reply  33J27  (p.  377). 

it  ariaee  From  tbe  conreiit;  of  the  oornea 
great  already.  To  apply,  then,  an  eye- 
Dy  other  cOHtriTSucB  for  increasmg  ancfa 
—would  ainply  be  to  aggraTate  tbe  defeat 


110  21 

61  22  47-89  Co*.  96803341 
Thmwfor*  the  atari  in  qneition  are  61°  US'  47.89" 
Dpait.  Yonr  eorreepondent  will  lee  that,  as  N.P.D. 
il  uaed  thronRboat,  the  aigns  of  the  Stan'  Deolina- 
tions  do  not  enter  an  element  into  the  oalentatira 
ntalL 

I  haT«  read  qoary  33257  (p.  379)  orer  two  or  threp 
limes;  bnt  And  it  BO  more  intalltgible  after  the 
third  penual  than  it  was  upon  the  firat.    The  objed: 

<f  putting  dlaphTwm*  int*  -  ''* <-■--- 

the  internal  reaeetione  in 


WeaUo* 

_ ^  North  and  Sonlb 

Downs  tl  CWk.  Thar*  i*  *  mtatc  repetition  eC 
-  theleleof WU*> 
xne  ■■■ail  of  detarminfairS  dnratioa  of  eni- 
■hioe,  aWMWiiug  whidi " CLaw."  puts qoery  3334S 
(p.  405),  Ii  OMMdiogl;  ^aph.  An  aoenratdw 
gTonndMapolUhaiMHa  >plM  torm*.  of  o 
*n  iMaardHBnfai  m  torn  "  '  ' 
is  plaaai  tarida  of  k  badn  twMd  to  tto  MilB  «f  Hi 
tooil  laiglli,  Md  ta  Iha  Korik  iaiaiier  of  ttta  b^a 
i>  attadMl » iWr  •(  bkak  libboK  dlTidod  U»bMi 
(f .>.,  iatwfrti  giru°)  Hd  lb*  nbdivUtM  Ito 
Mtioa  «l  thU  nmpl*  ■mmifcii  Mat  ba  ak^M 
Wbensnr  the  Snn  ii  atfinw  tk  twu  a  miiafclrtr 
in  th«  dk  ribbon,  fnoh  lintiiliiiiiiiiliiii  a  liM  h  fha 
San  tMNi*  in  hi*  dinrul  palb.  When  ha  i*  a 
sealed  broloiida,  tbe  bnraiiiK  ••■•• 
at  the  daj  the  ribbon  i*  tAm  oi 


IB  tnba  from  reactiDR 


Bot-glass,  and  tbe  emergent  pencil  is  smaller  thas. 

Sipi)  of  tb*  eye.  In  what  way  these  addition*] 
.  ragme  oan  b«  euppoeed  to  improTe  tbe  per- 
nanoa  of  *neb  an  eye-piece,  I 


OAB&BOBAIIT  XBFIiBOTOBS. 

[145S7.]— Mr.  Pmhebit,  in  hi*  letter  C14G0niB 
jourlaat  nnmber  alludes  to  gtaea  speonla  surerad  at 
the  baek.  Now,  the  celebrated  optiaiao,  Jamea 
Short,  made  aeraral,  bnt  notwithstanding  hi*  oo» 
lats  skill  as  an  optioan  found  great  diSonHjy  la 
ng  the  two  cnrres.  There  i*  one  Importaot 
gioiDt  that  Mr.  F.  appear*  not  to  nntJCM  that  it  ii 
ebaolataly  neoenary  that  the  glai*  *bonld  bo  of  tk 
finait  optioal  erowo,  which  wonld  grafttlv  iiiiimiii 
the  coat  of  tbaee  epeenla,  for,  a*  the  light  ha*  to  hs 
lefraotod  tbroufh  the  ^aa*  ud  baek  again,  an 
the  glass  wonld  ba  fabil  to  goal 

.  tberdifEeullr"" '    "—  - 

le  donble  image  oaasad  by  rea 

jrro,  and  alw  the  prodootion 

ifraetion  thmngh  tb*  glass,  but  I  bar*  reul  m. 

here  that  onr  prosent  Astronomer  Boraldensed  ■ 
Ian  by  which  these  two  last  difBcoltias  mij^t  ha 
aTtatad,  as  well  a*  the  apherioal  aberintioD,  bnl  E 
m  not  aware  whether  thi*  plan  ever  want  nvond 
'.  Perbap*  onr  obliging  oorreapondaat,  "A 
r  of  the  AsteonomioM  Soofe^,     ooold  glTi 


ptrformanoB.  AnoUier  diffiealty  i*  tb 
'  e  donble  image  oaaaad  by  nfleetlon  trom  tbefreait 
irro,  and  alw  the  jirodootion  of  eokmr  etoiad  1^ 


it  not  t 


lapsed  since  I  replied  in  tbeae  oolnmns  to 
identical  with  thoae  put  by  "  Minn"  (in 
12,  p.  370),  I  ahould  oertninly  hsTe  con- 
lelf  with  referring  jpour  correapondent  to 
Tolumos  for  the  iuformation  which  ho 
.  it  iH,  howenr,  now  soma  ysara  since  I 
jughu  similar  pretty  little  ma»a  of  figurfs, 
1  for  all  lecompnlo  ciaoiplei  of  the  prob- 
bich  he  requirea  the  aolntion,  and  hope 
ad  othera,  will  take  good  note  of  the 
d  page  in  which  my  cominunicnion  nppeara. 
yl,  1679,  llien,  the  R.A.  of  a  Arietiawili 

3STA*.  (=  Sir  5'  39  7"),  and  its  Declina- 
'  ^5-1"  ;  the  Obliquity  of  the  Esliptic  on 
being  23^  2r  22  88"— What  will  ba  the 

and  lAtitnde  of  tho  StorP    The  actual 


itinilyat  .. 
.      _  _  that  Mr.  Lan- 
le  more  anoocsafnl 

difficulty. 

I  may  aniwer  Mr.  Shore  (numj  33269,  p.  379)  by 
Ittling  him  that  the  Sun  ia  45"  hi|{h  in  London  at 
N^oon  on  the  6th  of  April  nnd  the  6th  of  September. 
diainclinatioR  to     i  ietween  these  dates  he  i»  twiee  orery  day  at  an  ele- 
liderabla  |  vstira  of  45^  nbore  the  horizon^  but  between  April 


-   —    - —  -  belt   lin.  harj  wUia 

.  .„„ -;---.  —  dinmetar,  and  am  strongly  tempted  fai 

apprehending  try  Uua  winter  when  I  have  lBi»nre,  and  attempt  » 
s|iacnlam  upon  thia  plan,  if  I  oonld  obtaia  soma 
uformatioo  upon  the  anbject  T.  Oodfrey. 


■S  ia  3S'-I    tan.    9-8608851 


id  Jona  be  gets  further  and  furtbei 
'  Meridian,  as  thia  particulsr  eleration  is  attained, 
i.n  the  other  hsnd,  between  Jone  and  September  he 
>'>(nna  to  approach  the  Meridian  again,  and  ia  finally. 
Ml  I  hare  jaat  aaid,  on  it  at  a  height  of  45°  on  the 
i>ih  of  that  month. 

There  is  an  old,  bnt  interesting  experiment,  to 
nhich  I  hare,  I  fancy,  prarioui'ly  sidverted  in  these 
columns,  and  which  I  would  commend  to  "  Mae" 
{Istter  14509,  p.  394)  in  oonneotion  with  his  pseudo- 
i-npic  riawa  of  LuDarCratera.  It  ia  simply  to  take 
ui  ordinaiy  aignet  ring,  illuminate  it  by  aside  light, 
:iid  view  the  orent,  or  coat  of  arms  engrared  on  it, 
tlirongh  a  len>  of  an  inch— or  leas— focns.  At  Erst 
"ight  the  derica  will  appear  as  it  nhonld  do,  in 
i[t*g1io!  bnt  after  a  Terr  abort  time  will  apparently 
riaa  abOTe  the  surface  of  tba  alone,  and  stand  ont 
UldlT  in  cameo.  Probably,  moroovar,  after  n  little 
watching,  it  will  again  appeiir  to  be  snnk ;  only, 
hiwerer,  after  another  interral  again  to  rise  into 
relief— and  lo  on.  The  eiplanation  of  this  enriona 
ioEect  liee  deeper,  I  am  conrinced,  than  in  the  resalt 
ol  mere  ocnlnr  fatinie. 

1  do  not  know  whether  it  is  necaiiasry  to  cantioa 
"  Argent  Sable"  (reply  33112,  p.  400)  that,  preaum- 
ing  his  dial  to  hare  been  originally  canatructed  for 
Lttitnde  52^  55',  it  ia  oaeleae  for  him  to  act  it  up  in 
aiy  other  one.  The  edge  of  the  gnomon  must  ha 
rigidly  parallel  to  the  aiia  of  tbe  earth;  and  thia 
oWionsly  would  not  be  the  case  were  a  xnomon 
fermiiig  an  angle  of  52°  55*  with  the  horiMota]  plana  I 


DI-MBTHTX.  AND  BTHYIi  KTDBIDB, 
(14d:?S.]— Soui  of  your  readen  do  not  appear  to 
hi  conrinced  of  the  identity  of  di-methyl  and  ethyl 
hydride,  bnt  regard  them  at  inomenc.  If  the  pr»- 
ilactiontrom  di-methylot  ethil  chloride,  tmmuiii 
ethyi  aoetate,  from  this  ethyl  aleaho],  from  tUa 
antic  acid,  and  from  thia  ailTOr  aoetate,  be  tuff 
proof,  inch  proof  will  be  found  in  a  paper  of  m 
tba  Juiirnai  of  the  Chemical  Sodety,  ""  " 
1368. 

^yith  regard  to  the  paasage  quoted  from  "  Annk- 
Incd'a  Beiearches,"  wherein  ha  disputes  the  idanti^, 
s  later  oninion  of  hia  will  be  found  in  Nalun,  187Q, 
Vol.  XIV.,  page  76.  He  there  states  that  he  "waa 
niisUkan,"  and  the  identity  is  established.  Sped- 
n.eas  of  tbe  products  T  obtained  ware  eant  from  th» 
Owens  College  to  the  Loan  Eihibiljon  of  Ssientila 
Apparatua.  It  waa  when  speaking  of  them  that 
i'  rankland  admitted  the  idenhty. 

-Wm.  E.  Darllnc 

SUTLEJ  BBIDQB. 

1 14529.'}— Coi_;PaiLE,  E.B.,  writee  from  Hnnee  i 
"t  hare  jnat  returned  from  tcating  the  Sntlaj  Bridffr 
.-^iitoen  apan*  ereeted  in  3  months,  two  of  them  orar 
)iitt,  of  water  running  3  miles  an  hour."  In  a  pr^ 
Tioaa  letter  he  says,  ''snob  ajobia  wit  boat  piBuedaut 
in  India.  The  spans  are,  I  tbiuk,  2U)ft.  eaeh,  aad 
n>re  buitt,  eight  of  them,  by  Westwood  and  Baillia, 
of  Poplar,  where  I  had  the  pteaaore  of  aeeing  tbem 
in  proirreaB  sereral  times,  and  the  remaining  si-*-" 
bj  a  firm  in  the  north,  t-"- ^  -■ ' 


e  name  I  do  not  n 


l.^ 


ENGLISH  MEOHAyiO  AND  WOBLD  OF  8CIBN0H;  TSo.  698.  Joi-T  S,  1878. 


A  FI.AJIIBa  HACHINli. 

(I4G80.1 — BoHl  time  *Ba  I  aanstTaoted  ft  plaDing 
gftflhmft  flat,  UIeq  moit  ftmoiteur^,  1  mada  thB  nutakfl 
at  nwkiiiK  it  too  until.  Altliangh  it  did  its  work 
Terj  well!  vse  casetiMitlf  bothered  b;  Gadiiig  tiut 
whkt  I  wanted  to  plaae  wu  jiut  ■  trifle  too  large 
lot  fixing  apon  Ibe  table  of  tbe  muliiDe.  Idiapoaed 
of  m;  Siat  mncbioe,  ani  I  incloee  >  pboto^rapb  of 
k  plsniiie  macbioc  I  bave  deBigned  and   bad  mkde 


Pnll  tho  Btitcbos  ti^bt,  aew  2in.  bejoiid  tbs  joint, 
put  (onr  rom  of  sbtcbeei  in  tbe  join  in  tbs  belt,  ud 
it  will  be  tbere  for  jaan.  A  good  bootlace  wanld 
do  to  tew  ft  itnip  for  ■  ■mall  Utbe.  This  pkn 
difCon  from  tbe  old-fashioned  odb.  Formerly  waa 
used  a  tbick  lace,  lon^ititcbcs,  lioable  lewing,  and  a 
puQOb  to  take  the  pieoe  oat  witb :  in  (bis  oaie  ie 
naed  a  tbia  laao,  abort  atitchn,  aingla  tewing,  and 
ui  awl  to  make  a  hole  witb.  This  takee  a  Idh^;  time 
to  do,  aod  the  Teoaoa  it  ehoatd  be  adnpted  in  all 
ibops  ie,  that  it  mna  orar  a  very  email  pulle;  as 
imootb  fta  OTor  a  large  one  ;  the  eiii|;le  etitehes  allow 
it  to  bend  at  tba  jotnt  almost  aa  euily  u  in  ftii;  f 


1  find  it  to  be  Tery  WBTenient  for  me.  qnite  largo 
•monErb.and  fet  sot  clamaT.  It  will  plane  24in.  long 
by  iSio.  aqoara.  I  can  tak*  a  out  in  cast  iron  3-16iQ, 
deap  witb  l-SOin.  feed.  Until  I  bad  ft  piftniog 
mmohine  I  nSTer  appreciated  its  advantage,  bot 
fcond  it  ftt  once  helped  me  out  of  tbe  dUEcotty  all 
Mnfttmra  (and  pnrfeeaiomile.  too)  eiperienoe — that 
of  Uiig  work  eqnare.  making  a,  perfect  fit,  and 
Srodndng  ft  trno  surface.  Many  amfttenn  are  really 
Bnt-olaia  tnrnen,  bat  they  ore  almost  always  di^< 
l9poinl«d  with  their  nork  wbea  completed,  aa  it  i; 
fanlly  from  their  inability  to  produce  a  correct 
■nrfaoe  by  filing,  bat  a  planing  machine  oTereomef 
tbie  difficalty,  and  enables  them  to  produce  work 
■orpaaeing  anything  tbat  can  be  doae  by  means 
file.  I  hare  a  friend,  who  liiea  »omG  tweWc  .. 
uray,  and  althongb  ikilled  in  tho  ate  of  the  file  be 
■nnarally  brinca  bis  work  orer  to  my  home  to  do 
fiDdiig  tbat  the  time  taken  in  travelling  U  mon 
tban  made  np  by  the  amount  and  quality  of  worl 
done  by  planing.  Shonld  any  of  your  readen  deein 
to  tee  toe  machine  I  shall  bare  great  pleftiore  ii 
■bowing  it  them,  or  nil)  fnmiah  any  partiealars  they 
u*y  Toqoire  it  they  chooa«  (o  advertine  their  ad- 
mum,  W.  T.  C' 

XHB  FBOFEB  WAT  TO    I.ACS  A  BBI.T. 

[145S1.^|— I  WAB  pleaaed  to  see  the  lett«r  (1U10) 
fcom  "  B.,"  p.  2!'5,  and,  for  mftny  purposes  I  eboald 
prefer  the  mode  therein  deacribeu  to  naing  copper 


Mvr 


a  tor  B< 


tbftt  whan  using  rivete  or  bolls  in  any  namber  the 
laiga  beads  of  the  riTets  or  bolta  oanae  tbe  belt  to 
■&P,  ftod  in  nUBj  cases  I  haTO  seen  the  belt  fly  from 
Ihe  wheel  quite  on  acoount  of  the  larRS  earta 
riTal  metal  in  tbe  strap.  This  only  happens  .._ 
baltint  tbat  traveta  at  great  apeeda,  or  where  the 
rim  of  the  wheel  is  very  little  wider  tban  the  bolt. 
Now,  if  we  use  tbe  plan  ■' B."  adrined,  it  will  be 
■eea  that  th>!  poinle  of  tbe  nails  clench  into  tbe  belt ; 


and  I  will  warrant  it  will  never  give  at  tbe  joint  for 
jBftm  if  done  as  foUowa  ;— Suppose  tbe  belt  la  4in. 
wide,  thin  the  ends,  screw  two  pieces  of  the  belt  firm 
in  tbe  vice ;  lake  bold  of  one  side  of  thi 
lice  at  a  time.  Tako  a  saddler'a  lar^e 
bote  tbrongh  the  beltSia.  from  the  joint  through  th« 
^ngle  leather,  ffet  a  thin  pigakia  lace,  draw  it 
thiongh,  as  per  sketch.    This  is  called    '     ■    ■     - 


spring,  marked  E,  a. .  .  ._....  __,^ 

a  facing,  so  tbat   in  any  position  of  Uie   lercr  tb 

Slate  is  held  drmly,  thereby  making  it  very  imla] 
}r  shunting.  F  is  a  draw  bftr  on  each  ude  ol  aofli 
plats,  fitting  on  the  abaft,  A.  OO  ftre  leven  for 
coupling  or  naconpling. 

It  will  be  aeea  tbat  tbs  carriages  or  tnieb  rili 
couple  themselves  on  contact  without  aatistaiue,  ■  ' 
can  be  ooapled  frooi  the  side  witb  fadlity.  .^ 
turning  tbe  plate,  B.  waggons  can  also  be  driim 
together  witbont  coupling,  as  required  for  ahiuliiM, 
!ompliehing  lome  of  tbe  work  most  dongtcog) 


b  the 


s  Unk  0 


uplin. 


Mac 


tbia  :  beaidee,  every  time  it  goee  over  a  small  palley 
■'    -•—---  'ho  joint,  and  Joes  the  belt  more  harm 
of  hard  work.      By  aingla  sewing,  as 
.nd  belts  wdl  last  much  longer 
Chslt. 


advised,  mochmcTT  and  t 
and  run  with  much  less  qi 


HITOHINEH'a  BAII-W^AT  COUF£.IIira. 

[Hi32.j-ON  Friday,  the  32nd  of  Fobmary  last,  a 
iioat  interesting  trial  took  plaoa  st  tbs  Oreat 
Northern  gooda  fard,  King's'croes.  of  Walker's, 
Donglas's,  and  Hatri!>an''a  railway  aonplinga.  The; 
Lie  designed  to  enablo  railway  waggons  to  be 
«upled  and  nacouplcd  without  a  man  having  to  go 
letween  them.  At  tbe  trial  the  danger  ofnnconplbig 
(BgEOna  iu  the  ordioary  way  was  clearly  doioon- 
itrated   to   those  preseot.    I  have  lately  had  tbs 


goods,  cattle,  and  rolling  stock,  resalta  from  tlw 
■laeknesa  of  tbe  coupling,  and  though  some  st  tUi 
ie  purpoeely  left  to  facilitate  starting,  the  injury  cai 
be  rednoed  with  the  coupling  illnatrated,  as  theipact 
between  dead  baffers  i»  only  snfficient  to  allow  for 
curves,  and  in  spring  buSare  tbe  springs  are  ibgbllF 
compressed  in  tbe  sot  ot  ooupllng,  tboa  makmg  > 
conneotion  approaching  tbat  of  a  passenger  train. 

I  understand  that  eix  waggons  are  to  b«  SttsI 
with  the  apparatus  for  the  pnrpose  of  being  Intel  it 
octoal  prasboe,  and  to  aaoertain  the  ooet  of  a  ' 


June  IStb.  C.  I.  8. 

MIDIlUTD  BNOIITBa— MIDZ.AITD  v. 
H.8.  AJ7D  C 

[MS3).]-I  AK  obliged  to  "  C.  E.  S.."  wga  ^ 

I4393J  for  his  informatioD  respeoting  the  AJidU 


opportonity  of  sencg  another  coupling  in  u 
is  the  invention  of  Mr.  Hitchinor,  and  is  aiupia  u 
oooatrDctioD.      I  have  found   it  to  work  well   \t 
practice,  and  not  to  get  easily  out  of  order. 
A,  bnriiontal  abaft,  on  which  are  placed  an  angU 

shaft'  is  also  futeued  Ihe  levers  for  coupling  oi 
.lleable  iron  plate,  aet  at  an  angli 


f  60',  SI 


9  to  form  a  face  for   the  book  ti 
Ouaitb. 


of  this  plate  there  are  ehou 
same  facing  as  the  centre  part  of  tbe  plate.  In  tbe 
event  of  the  coupling  hooks  falling  on  tbeac 
shouldera.  they  slide  down  till  they  come  aide  by  side. 
C  is  the  book,  or  coupling,  tbe  face  of  which  is  set 
at  an  angle  oE  about  50  ,  ee  that  it  easily  mounts 
tbe  inclined  plate.  The  jaw  port  of  tbe  book  is 
allowed  considerable  pUy,  \a  order  Ibat  when  two 
books  come  in  contact  they  fall  aide  by  aide,  and 
alto  to  allow  tTanaccrse  movement  on  curves.  The 
same  piict  i»  also  provided  with  a  nib,  or  broagfat 
to  a  taper  point  on  both  aidas  of  tbe  jaw,  so  tbat 
whan  it  is  necessary  to  couple  u  wb[;kou  by  tbe 
ordinary  links  the  hook  is  lifted  up  till  this  nib, 
with  the  aetioB  of  tke  draw-bar  spriag,  keeps  the 
hook  trota  oominv  in  contact  witJi  the  chaiui,  D 
U  •  ■>« .  ^>'>  '  **~      !ui«ii!d  on  the  ehaft, 


eipreaa  bogie  engiae.     I  mmt  apologise  for  nil 

acknowledging  it  before,  bat  this  ia  my  Snt  oppg^ 
tuoity,  1  a™  with  "C.  E.  S."  that  Mr.  Jol* 
a  ton 'a  style  of  chimney  is  a  great  improvement  in  tl» 
appaaranoa  of  the  enginea.  During  tho  last  ff> 
yeara  there  has  been  quite  a  revolution  in  It* 
designs  of  locomotive  chimneys.  The  teadescj  IM 
been  to  make  them  appear  too  stiff,  with  but  litll 
ornamentation  about  them.  My  idea  is  that  ft 
chimney  looks  far  better  witb  graceful  guttbs  b<A 
-■  "■  -  top  and  bottom. 


vould  have  continued  mnaing  at  thdr 
if  speed  botwecB  Maochaster  and  Livir> 
t  for  the  Uidland  coming  forward  arf 


iment  what  w 


i  by  y 


Allow  me,  sir,  l> 
r  corresponded, 


Midland,  bnt  the  M 

I.incolusbira  Co.   tbat   ia   mnoing  the .. 

hourly  eiproas  trains  between  HaDchcater  aid 
Liverpool,  over  the  Cheahiro  lines  route  »ii  W^ 
rington,  and  have  done  so  since  the  line  was  op«nil 
on  July  7tb,  1S7T.  The  dittanoe  bj  Ihia  raata  it  K 
miles,  while  tbe  L.  and  N.W.  ronU,  rift  N«rtra.il 
311.   ""t  althon^b  the  L.  ftnd  S,yi.  probBid  to 


I  nia  the  disUnoa  id  50  m 


>,tb«tEl 


aaa«UMl 


JpLT  5. 1876. 
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«^  ■■  th*  local  tnffifl  of  Stookport  mnd  Albriao- 

I  KB  piMMd  to  MB  tlu  nmuki  of  "  L.  L."  on 
tki(M^MtiiiNo.691. 

roeU>>nkBo(el«uni«u,itms]rbeumUlou>7tfaa 
VMi—J  Compaar  do  ran  tndiu  from  LiTsr^I  otr' 


„  ___ ranning  to  Uaaahaitar.       < 

AUthaCLCtraiEu  are  worksd  by  M.8  and  L- 
Joat  ai  tha  ]Iasah«(«r,  Sooth  Jancti — 


■STtf 


, 'Orkad  J  but  with  thii  diuor 

:  inrtcad  ot  tlig  M.S.  and  L.  banDg  ■  sltare  in 

tte  woridDS  ib»j  iLinplj  snpplj  the  looamatin 
power.  Tlig  anginei  are  tour  ooapled  tauki,  irilh 
oaUde  fraBung,  and  (mall  laadiug  wliee1>.  The 
(■all  it  at  tbe  back.  The  eagioet  (which  have  a 
■hart  wheal  baae)  are  Inmed  at  ths  end  ot  eacifa  (rip 
— via,,  at  Bowdoaand  Oilord-road  on  a  table  tbo 
a  «  an  wdinafr  oarriage  tarn-table,  plioad  at 
n  lioa  for  the  f  nrpoea. 

B.ir.  E. 


KIDIiUID  BOQm  BiraiNBS. 

[UoU.l— I   HATB  neat  pleaanre  in  UDdiafc  a 

yhjtogrub  of  one  M  (ha  Midland  bogie  aoEuui 

wUch   tba   Editor   hai  fcindlj   promiisd  to  oaTO 


wa  al  an  ordinarr  o 
thteDdofthaplaUon 


by  th^  route  Id  IS  miantaa,  W  that  tha  London  and 
Korth-Wettem  ooold  gtall,  if  thay  ohou,  take  thg 
lead  in  time  by  their  ihorter  ronte. 

ApTOpoa  of  this  matter,  tha  farea  ware  ooniider- 
ably  itdaoed  on  tha  ^ening  by  ths— what  tball  I 
lay  P— Chaahiro  linei,  "  C,"  and,  so  relnotantlj  on 
that  matter,  alio  eanud  a  aimilar  oononaion  of  tba  i 
London  and  Sortb-Wattem.  "X.  L."  (hinka  I  am 
hard  on  the  London  and  Korth-Waatarn  dirMtorate,  I 
bat  I  am  glad  hia  own  letter  oorroboratfB  my 
opioioD,  wharo  he  layi  "  all  the  London  and  Nortb- 
Weatam  tralni  between  Haaebeater  and  Loadon  " 
(and,  tor  the  matter  of  that,  Londno  and  LiTerpool, ' 
Aa.)  "  oonld  be  aooalerated  witfaont  taking  off  any  of 
tha  atoppagaa  "—t.g.,  the  10  a.m.  from  Euatoa  gets 
to  Crawa  at  1.36,  and  allowing,  at  with  tome  other 
tralni,  one  honrior  the  ran  from  there,  vidBancorn 
to  LiTBipool,  might  eaaily  be  timed  to  roacih  Lirar- 
po}t  at  2.4&— 3&i  miUa— instead  of  u  at  nreseat 
3  p.m.,  which  eren  then  wonid  not  beai  good  aa  the  i 
timed  sperd  to  one  of  tbair  minor  traina,  tba  3.5 
p.m  from  Crewe,  ranning  to  Warrington ,  Z41  milea, 
In  31  minutaa,  or  47  miles  average  per  honr,  and  I 
da  not  think  it  ia  ganermlly  notiofd  that  none  of  tha  | 
London  and  North- Weatarn  "  orack  "  trail 
the  ipeed  of  (hair  5.15,  or  newiipapfr  trai 
ttaoagb  faanng  freqaeat  stopi,  mus  beturae 
(■  ir.,toBIiBWorth)oTer  17  miles  per  hour.  My  (rip  . 
with  Faorith  Beacon  waa  abont  19th  or  20lh  July  ; 
last ;  I  only  Canght  the  train  through  it  being  IS 
minutes  lata  at  Crewe,  and  I  noted  tha  following 
timei :  Crawa,  departnre  4.46  p.m.,  acriTal  6.7 ; 
Nnaaaton,  61  milaa,  departoce  6.9.  arriral  7.46  j 
Willesden  Janetion,  152^  milei,  arrkral  3.1 ;  Eoi-  | 
ton,  158  t  " 


r  oompariaon  of  the  train*  o 


Wiliaaden 

.    M4>/jieaTe 

■r-u. 

.    ilD     pau 

...    48-888 

...    lAASl 

.    *  35V.     „ 

...    48-461 

JUjTnng 

.    4  tS'/a    „ 

...    46-5U 

•  *  wv,    „ 

-.    Slim 

liBletoUay 

-    S  ItC/a    „ 

...    S8-5U 

^itBoada 

...    46-115 

^7j  Bluworth 

.    5  24V,     „ 

...    46-966 

_    S  8SVa    „ 

...    60S8B 

i;i!Criek 

7iBwby 

...    43548 

ft)  1877,  April  la. 
fengine7,  Q.S. 

5    Wood  Green 

S5t     pan 

.    8  E>4'/,    „ 

-.    SS 
...    49-857 

...    46-956 

...    38-0» 

.    3  121/,    ,_ 

...    50-7H 

...    47  078 

■pMid    for    tha    EsousH    Michanic.      11 
jriiadm  an  ITiin.  in  diameter,  and  (he  atroke 
M.    Tha  boikr,  which  ij  Kt.2in.  in  diamatar  and 
Ifk  Sfia.  in  latwth    oonlaini   223  tubes,  whose 


'  lH,>lft.fin.i 
«%U  OB  bogie 
«b^l4b»a: 


i  bailing 


Heating  sorfaoe  ot  tnbaa, 

-  "  1  total, "■ 

6ft.  Gi 


•q.  ft. ;  fire-box,  110  aq.  ft. ;  total.  1,225.  The 
V  Bttd  bailing  wheels  are  6ft.  Gin.,  ai  ' 
So.   in  diameter.      Total 


}  l«Bgth  over  buffer  beaniB,  29Ct.  tin. ; 
le  wheals,  13  tons  lOcwt.  {  on  driring 

, Ja  lOewt. ;  on  trailen,  12  torn  7ewt. : 

kkHOiaoalawi. 

I  ihonU  ha  mnoh  obliged  (o  "  C.  E.  S."  if  he 
■^  ua  ma  where  HitUand  enginea,  Noa.  12SS, 
Wl,  1388  are  itationed,  and  what  leotion  of  tha 
""  "■  w  they  ran  oror  moatly. 
Ma  (14493,  (.  372),  k. 


Usv  kttor  (14493, 


3,  p.  372),  U.  and  L.B.  Co., 

L.B.  Co. 

that  1320  i*  DOW  fitted  with  the 


BCVQIA  T.  OOIIPI.BD  SNQlHBe. 
£14585.1— Thb  WiB'  of  "  L.  L."  seemi  very  fnUy 
•  MidmBTOwnobierTations  on  thia  heid(leller 
U«»  V.  315).  I  am  obliged  For  the  emendation 
MfaM  oat  ■«  to  the  ownership  of  the  line  from 
OmtHl  BtMm,  Lirarpool  to  Manehsiter.  The 
Kami  aad  Orwt  Notthem.  both  raaning  trains 
ihaalna,  tba  Una  ii  enrrently  adrerted  to  by  either 
■■■  »wiim  to  tkdi  joint  int«est  with  the  Cheahire 

S"C-?'  bat  tbe  facta  stilt  bear  ont  my  state- 
■houft  tha  tiODdon  and  North  -  Weaters. 
bHiii  IhMBWMaODa  or  two  traini  daily  doing  the 
btaMh  Waivatai,  or  39  miles  per  hour,  (hat 
MMtflMBMMUfabla  brUwsideot  the  Cboshira 
hi%  "Oi'MMi  It  hoorir-BOi  31i,  bnt  36miled 


I  obaarre  the  l_, 
train  (o  and  from  _ 

Preonrsor  claaa.Sft.  CId.  eoupled  wheela  ;  tha  speed 
ia  not  high— at  moat  42  mile*  par  hoar.  Hardstaffe, 
the  driier,  ttllj  ma  ther  are  preferred  for  (he  North 
road  and  ita  heary  gradients,  for  their  uniformity  of 
speed  up  and  downbauka. 

In  latter  12422  •'  C.  E.  S."  says  the  only  London 
and  North- Wastam  enginea  which  can  do  the  -'  15- 
ooaoh  (est"  are  Uuaa  Precursor  olaii,  "  giving  a 
traotlTs  foroe  of  10S-09ib."  T  ahoold  feel  obliged  by 
learning  nhathar  Webb'a  Precedent,  or  Gtt.  6in.  I 
olaaa,  da  not  also  coma  up  to  thia  etsndard.  Sareral 
of  the  drivera  have  related  (o  me  runs  wliich  wonld  ' 
show  they  had  done  thia,  and  the  only  complaint  was 
that  in  several  the  blast  pipe  was  too  narrow,  and  ' 
they  did  not  make  iteam  freely,  hut  in  the  moat 
raoent  this  had  been  remedied. 

June  21.  Wm,  J.  S.     ' 


ha  says  reapectiug  the  Maaohaater  

L.  and  N.  W.,  a.  N.,  and  Midland  lines  ;  but  when 
ha  etatea  broadly  not  onlv  that  "  tha  L.  and  S.  W., 
having  the  diraot  route,  have  no  need  to  atlwn  anoh  , 
high  epeeda  as  the  G.  N.,"  and  that  tfaey  average 
4]  hours,  with  leveral  stops  between  London  and 
Manchester,  but  that  "  they  do  not  run  nearly  so 
faat  between  atationa  aa  the  Q.  N.,"  I  moat  uk  ii 
not  thia  rather  too  itrong  a  itatementP  To  ahow  I 
reason  for  the  qneation,  I  give  tha  ranning  (a)  of  the 
4  p.m.  aipreaa  Enaton  from  Willeaden  to  BuKby, 
771  miles,  and  (6)  that  oE  (ha  2.45  eipreaa  King'a 
Croaa  from  London  to  Fetarborongh,  761  milea,  in 
each  aaa«  without  atop,  omitting  soma  ot  the  «m^ 
atatians  near  London  on  the  a.]!l.,tobnng  <».^  a 


...    3  25V) 

...    3  SR'U 

yr  AriHir 

U   SaSS, 

...    8  4SVu 

':;9t-Neot'B 

...    B  55 

...     4  19 

54'7SS 

45-405 

Thns,  I  tbink,  we  see  that,  though  tha  advanlafo 

be  on  the  whole  with  (he  O-  N.,  both  most,  whan 
they  have  the  ground  in  their  favoar,  get  over  it  aa 
iinickly  a*  may  be,  that  speeds  of  upwards  of  SO 
nilea  per  honr  ai«  to  be  found  between  stations  aa 
well  on  one  a>  the  other,  and  therefora  (hat 
''  L.  L-'a"  itatemeat  ia  a  little  too  at.roiig. 

Tbe  861-S71olaaa,  working  the  Mancheatar  newa- 
paper  train,  are  atationed  at  Bn^by.  They  do  not 
letnrn  aooner  owiag  to  oun  of  tha  Lnndon  retam 
having  to  bring  op  the  train  preoeding  thmra 


It  laaat,  thia  waa  tha  ea 


OOSTUIXJOVB  BSAKEB. 
[146S7.]— I  HOTICX  in  many  of  the  Uttara  on  ooo- 
tinuooa  brakea  aa  inclinatiao  to  point  oat  imaginair 
tiefeota  in  the  Wealinghonie  brake.  I  oan  wall 
ludemtaud  that  my  oountrymen  are  ohagrinad  at 
being  beaten  by  an  Ameriaan ;  but  I  think  it  woold 
ba  better  to  beat  him  fair  and  aqoare  than  to  piok 
bolce,  whisk  terve  only  to  let  the  picker  throat- 
Will  not  lOme  ot  the  c»<n9ufL•»'^^umil.'<!I>bSuiv*'^ 
of  tti*  'A.vi^Vn.ivs.Mtn  v  Vwa  mA«  aV  ^w&*fc"™fc,5» 
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whi^'ti  Ur,  Smden  hu  sent  TO<>i  b*  bu  taken  u  m 
eamparUan,  triali  of  the  Wettinghonse  nada  in 
Dacember,  while  hia  were  miule  in  Jalr  ;  but  be  doea 
not  aaj  in  what  manner  th"  timea  and  riistancea  were 
taken.  On  p.  575  of  TOnr  XXVth  Tolnme,  apiaking 
oftlieae  twoeipnimentamoda  with  Stnden'a  biaka, 

Ciay.  pointodlr,  that  "  no  tkn  ionrney  in  qnealion 
rtopa  were  made  in  a  rerf  eS«ctiva  manner,  bnt 
tlw  flpir«i  )[iTM)  are  of  conree  bejaad  oompariaon 
witii  the  anthentio  reoorda  of  tbe  competitirB  trial* 
of  some  of  the  riTal  brakes."  No  one,  I  pmnme, 
would  ehuge  any  engineer  or  official  with  intenttonai 
nndentatiDS  of  the  Bfpire*.  bat  men  eetimatei  (pace 
Hnara.  Barker)  are  not  qnile  ^n  accurate  ai  aatnal 
rttetit-  On  tbo  page  <iuotcd  I  End  that  tbe  ilop 
from  a  apecd  of  S3  milea  in  223  yards  was  on  a 
riling  gradient,  and  also  thnt  tbara  waa  "  notbiaR 
Icnarkable  in  the  slop,  as  a  atop,  compared  with  tbe 
performancM  of  othera."  I  ehoald  like  to  ate  Mr. 
Sanders  hmt  Mr.  WestJoiboaBe,  but  I  am  afmid  tbe 
Taemim  principle  is  ont  of  the  mnning  when  com- 
pared with  thp  presanre.  I  shonld  like  to  hear  of  a 
pood  trial  between  the  Sandera  and  the  Weatirg- 
Eonae  braks.  Snre1<r  thf  re  ought  to  be  no  difficalty 
in  •rrtnging  one.  Will  Mr-  Saoden  challenge  i 
Nun-  Dor, 


1,  that  he  still  refuse 


He  has  evidently  made  ap  hit  mind  that  it 
is  tbe  aame,  and  rtfnsea  to  accept  our  statement  that 
it  is  not,  as  worth  anything. 

His  proof  is,  hs  says,  that  tbe  aarriagea  Sited  with 
the  brake  are  numbered  tbe  aame.  Tbia  ia  not  the 
esse ;  bat,  even  if  it  were,  it  in,  we  suppose,  jnit 
poiaibla  to  charge  tbe  arrnDgement  of  a  brake  with- 
out chnnging  tho  currioges. 

Again,  esys  "  C.  E.  8.,"  Mr.  Barkor  bimialf 
pointed  out  to  myself  and  otkare  tba  imnoTpmnka 
in  the  train  since  it  ran  at  Newark.  ''  C.  E.  S.," 
tberrfore,  bsa  aoen  tbe  improvemeBli,  though  be 
BtillperKialain  aaying  tbe  brateii  tbtMme.  Bat 
DOW  we  coms  to  "  C.  E.  S,*a  "  gfMl  paint,  whiefa  we 
quote  rcrhatim  :~"  Tbe  mly  Mawi  tor  tbe  eontia- 
''^ion  of  my  facts  is  that  on*  of  Am*  aainci  aad 


Dode.    A  trwn  whan  in  motion  diffen  in  nothing 

[rem  a  Tibratingstring,  on  wbichstcortMnintarTals „ ,..__   

weigbta  are  faatencd.     Therafore  a  ware  created  at  tramway  engineering,  and  tbers  cannot 

any  part  of  the  tnia  mnat  of  neceeaity  run  along  to  ""^  ' ~      "~  "  ' '  '" 

the  end,  and,  thia  bung  free,  tlia  amplitude  of  the 
; hooee  the  preater  noise  on  the  endr 


rraini,  eipeeially^  taat  tiiuns,  ought  to  be  arranged 
in  length  and  wught  so  that  harmony  in  Tibiatioii 
ir  swinging  is  impouible,  to  prereatapart  of  the 
Lrain  Uaring  tbe  rvls,  to  prerent  it  from  ribraUng 
«r  Bwinging  in  aoob  a  manner  as  to  impede  its 
ipecd,  to  prerent  great  wear,  and  for  tbe  greater 
:oitifortat  tbe  pMiesgen.  Look  at  the  carriagai. 
They  are  bnilt  like  an  ordinary  stationary  bnilding ; 
nothing  meets  the  eye  which  would  imply  a  mean- 
ing that  it  had  been  done  to  aroid  noise— not  eren 
Lhe  wheels  are  in  the  position  where  tbg;  ought  to 
bt,  fiat  tbat  is  no  wonder.  Acouitics  srs  not  an 
Kumtial  port  of  the  study  of  a  railway  engineer  or 

bo  f  tudy  acDiulica  as  much  as  a  muaiciil'inttmmcnt 
maker— the  former  for  decrroaing,  and  the  latter  for 
laoreaeiug  Iho  ribration.  The  only  coneoUtion  I 
bare  is  the  hope  tbat  my  ideal  institution  will  aoon 
ipring  up,  wherein  all  will  diligently  study  the  law 
af  titration.  J.  H.  Sctaaoht. 

[14D40.]~T  THINK  the  phenemgaon  that  Mr.  W. 
J.  Gre^  mentiona,  in  letter  14»'8,  pofiB  307,  about 
bhe  none  of  the  passinp  train  diminisbiag  at  the 
middle  and  increaring  in  intensity  at  the  end,  ii 
iae  (imply  to  the  fact  tbat  the  guard'!  brake  Tan 
being  a  somewhat  hearier  carriags  neoPsaarlly  makes 
more  noi^e,  in  conjunction  with  its  bring  a  holiower 
i^arriage  than  tboee  forpasFengcn.  1  hare  frequently 
noticed  in  p^uainga  goedloDg  pateenjtcr  train,  where 
t>iore  are  oFtf  n  one  or  more  brake  vana  in  different 
parta  oF  the  train  besides  at  the  end,  tbat  the  noise 
jTowa  louder  as  many  times  na  tlian  ore  brake  raiis ; 
lenoa  my  leatona  for  BnpposiBg  tiiis  to  be  the  cause 
of  the  phenomenon  for  whioh  Mr.  Qrey  aerlu  an 
fiptanatioo-  Wlioaf. 

KSCHAinOAX  POWBB  OS  BTBUflT 
TBAKWATB. 

I  UMI.}— Iir  aniwar  to  ktter  1U69  of '  'A.  W.  £., 
if  MWiD  refer  totliafoUowingskatak  ha  will  perhaps 
lad  iomathing  new,  and  that  I  do  not  adhere  to  the 
type  of  oombiiHid  engine  and  ear.  But  tiariag  takes 
particnlar  notea  of  what  waa  leqaiad,  lia«e  tbougbt 
It  onl  thus  ^— A  AAA  being  tbi  onUbe  of  body  of 
oar  ;  B  B  B,  outlina  of  tmgis,  with,  C,  receptoole  for 


ilso  by  yoor  rery  intereating  article  npon  psgeSSj. 

'  bare  for  along  time  past  wmtehadthe  progrcntf 

ing,  and  there  cannot  be  a  doobt 

_    _      ,       riU.  in  a  few  jeara"  Ume,  be  itH 

down  in  all  large  towns,  and  also  that  they  nil  he 

aitendad  to  hundreds  of  snbnrbaa  rillagea  vbieb  it 

the  present  time  ore  rery  inadequately  supplied  wi' 

'     adjaoi    ■  ■ 


means  of  aammunication  with  tbe  adjaoent  tnra  n 

Wa  frequently  he«r  it  remarked  that  "  tramnji 
ari  nothing  hut  small  rallwayi,  and  that  the  tnig. 
way  engineer  baa  only  to  copy  what  has  alradj 
been  done  upon  rulways."  To  a  ontain  nientthu 
is  trae.  Tramways  are  small  railways,  bot  Uian  ii 
a  great  difference  in  tbe  permsnant  way,  the  uodi 
of  working,  tbe  speed,  and  a  number  of  other  ouwr 
details. 

It  is  these  differences  which  at  the  presmt  tins 
require  tbe  must  careful  attention  and  htudy.  And 
the  most  important  part  of  tbe  Bubject  is  tha  qne» 
tion  of  meehanieol  power  for  propelling  tram  cut. 
1  hare  repeatedly  found  that  the  Srit  cjuestiiin  tla 


directors  of 

tay,"  to  n<e  steam 
orses-     Mech     ' 


other 


uiy  ask  U 


."wiUit 


rsya  b^ 


>n  be  ascertained.     What  is 


nof  o 


erpei 


nenta  i 


orking  a 


two „ . 

repaired,  bat  tbay  will  ham  vetantal  before  this 
letter  ii  la  print.  "^  W*  thouht  iomahaw  that  the 

ration  hrtwMS  na  waa  whattm  Barker's  brake  is 
same  DOW  as  at  the  Newaik  tariali  i  bnt  whm  w« 
read  tbieHntODcofint  wanpniaaoodadoaUaa  to 
whether  «•  had  not  bam  wriMng  quite  awn  hem 
tbe  pun^aodlqiiwonaMlTMOpM  ta"C.  E.  a.'i" 
elos*  and  perMotrat  tofie-  Bat  w«  ew  only  osariDda 
"  C.  E.  S."  is >>ki>g. 

To"C.  E.  8.'*"  iMtnant  that  one  of  oar  Srm 
was  preeent  at  Uw  trial  he  refers  to,  we  must  giro 
•  distinct  denial.  The  only  offieial  trial  ent  kaU, 
to  our  knowledge,  on  the  Hidland  Bailway,  ww  th* 
(»e  whose  results  we  published  in  the  Timei. 

Apropos  of  the  dlacnsgioD  on  Copt  'pier's  paper, 
"  C.  E.  8,"  may  perhaps  remember  that  tbe  chair-        ,        ^  -, 
man  first  of  all  raled  that  only  tha  Weetitghonee    oOke;UI),  ,  „.. 

brake  Bbnuld  be  mentioned,  snd  tho  discus-ion  was  ,  <"■  pole,  bio ged   upon  bogw,  and   hinged   upon  an 
to  be  conSned  to  the  abstract  qualities  of  all  brakes.  '  "rUoulating  wheel  tor  a  pilch-ehain  monntod  oa  a 
II  was  after  Mr.  Hsrria    had    apokeo    that  sereral    oonnler  shaft  to   centre  of  car ;  H  H  being  four 
gMntlemen  treated  tbe  lociely  to  a  "  puff  direct  "  of  ,  ""■'le'-  P™''-=™"'  wheels,  fi 
tha  iuTontiona  tbpT  were  ronnected  with.  Ii"?  »"  ^J  }  •  J»"}K  '•""  ™ore  pilch  cbain  «bi 

Perhaps  it  would  end  thia  controTersy  if  "C.  E.  9."    i  •>•  B"-h«les  to  tba  way  to  fuel ;  L,  toothed  wl 
were  lo  make  a  pereonal  emrainalion  of  our  train.  !  '""■  "OTina  bogie  end  engines  about  when  di[ 
Wo  aball  be  happy  to  nfford  him  the  opportnnity  of  ,  "^'s^-  °"t.'"e'l  'J"™  coupled  up  to  tho  car. 
»rtn  with  it,  and  will  pslimate  the  speed  and  dia- 1 "»  power  «  upon  ihe  ear  the  engmrs  are  cot 
tancB   for  him  with  an  indicator  designod   for  tbe    """"  ™°  " 
purpose. 

A  public  trial  we  cannot  bring  about,  but  our 
brake  is  open  to  tho  inspection  of  the  public,  and  as 
one  of  the  public,  and  sn  impartial  person,  we  inrite 
"C.  E.  3."  to  obserreita  working.  Ina  short  time 
our  automatic  amingemcut,  which  complies  with  all 
the  Board  of  Trade  condition*,  will  be  at  work  on 
thu  Qreat  Eastern  Kailway.  We  shall  ba  equally 
ready  to  ossit^t  "  C.  E.  S,"  in  informing  himself  of 
the  working  of  thia  inTontion. 

45,  Bedford-row.        Barkor,  Horrta,  and  Co. 


iberofmiles — byhorsea, 

an  en^ne.  Of  course,  takini  into  account  the  fint 
cost — working  cTpenaen,  and  the  cost  of  omiitei^ 
anco  and  renewals.  Aa  soon  aa  this  data  haq  hssi 
obtained  it  will  be  a  Tery  eafy  matter  to  detrr. 
mine  whether  tramway  enginee  will  pay. 

Speaking  from  my  own  oiperienee,  I  am  ol 
opinion  thot,  whrre  a  tramway  is  nearly  leret,  ui 
en};ine  will  never  ht  ablo  to  supcrsr-de  a  small  trsn 
cor  drawn  by  one  honie-  Wh4''ra  the  gradicstisn 
serere  snd  neceasitsto  tho  use  of  two  DrmDrpharw, 
there  is  no  doubt  that  engines  en n,  and  ultimaldf 
will,  be  nnd  with  very  great  adTautaie.  I  hart 
been  preeant  at  trials  and  ciperimentji  with  trsniinf 
engines,  at  all  ^  which  it  was  dearly  demonstntM 
that  there  is  a  great  dilTerenee  between  the  niiinil 
and  th«  mechanieal  horse  power. 

A  person  nnacqnainted  nilb  tho  subjtct  weoU 
-eary  likely  imagine  that,  nn  one  horre  can  xtiirttiiJ 
mn  wiUi  ■  oar,  a  small  pucine  of  two-horiie  pmtr 
would  vdly  do  tha  same  work.  In  pmilice  tla 
woald  be  fonnd  to  be  a  moi-t  rrroneous  idn.  Tbi 
■doit  oonBittN  appointed  to  inquire  into  tbe  n\f 
jcct  of  maoliauical  power  on  tramways  gantpHiil 
tothiifaet.  Kipsriments  were  maiir.aad 
~ —  to  esptain  Um  roaaon  wkj  one  herrc 
grit  thaa  Ml  engiu  of  th«  Mms  hem 
enerinunis  pum  tfaat^  at  staitEf , 
rt  n>r  a  tew  aaaoMda  a  power  of  sboil 
I  more,  bnt  in  oidinarT  work  sbsot 
ISUb.  to  16Elb.IitiwpaeMr  ootid.  ItwillthtR. 
fore  bo  at  OBoa  ton  that,  if  aa  oagiM  is  constmctrl 
to  eiort  tho  ordlnoiT  posMr  at  a  horao,  it  wiUn- 
Idroly  fail  to  aiart  tba  extxaonliaaQ  pom  A 
4401b.  TbLs  makes  tbe  foot  olaar,  that  if  an  Mwct 
is  to  do  the  actnal  work  done  by  a  hone,  itwut 
be  powerful  enough  to  oTcrcome  as  great  a  mas- 


bich  the  dotted       The  ¥ 


Toral  engines  to  fail  lo  p 
uiredof  tbem.  It,  af  rour 
nembered  that  the  rngine 


INTBBFBBSNCm  OF  aOTTSm  IN 
TRAINS. 

[lir.:i;p.l— Mr.  W.  Jobs  Qebt  need  not  fear  that 
he    labours  ni.der  an  illubion  ngarding  the  noise 


rhain  wheel,  cither  cast  npon  it  solid  or  koyed  upon 
it,  dririntJ  a  pileh-ehaiu  up,  Q,  snd  tho  power 
tranaterrid  from  H  H  on  the  connter-'haft  to  I II  I, 
coupled  up  double  or  'inele.  which  will  be  in  a  line 
under  the  seats.  This  eta  be  di?  con  nee  led  by  taking 
the  pin  out  of  fork,  F,  connecting  it  with  tbe 
bogle  and  a  pin  ont  of  pitcb-chaio,  and  the  engines 
nre  Jetaehid ;  throw  it  into  grar  at  L,  and  your 
engine  can  more  itself  off.  Tho  power  I  reckon 
rei(iiind,  or  rather  more— tbe  idea  I  hare  ia  this 
thick  head  of  mine— is  two  hoilcm  IGin.  dia., 
5ft.  Cin.  high,  worked  np  to  2001h. ;  two  cylindtn 
-'■"  ■■''-    '"'u-stroke  ;  pitchckain  wheel  open  crank- 


ot  ti 


to  propel  itsalt  k 
Liro  another  psrtrf 
in  before  conclodiM 
-esistsnce  per  tw." 
1, 1  explained  the  tesi^tsM 


■ailway.     Tho  P 


shaft,  tiin.    dia. ;  di 


lUin. 


tb»t 


I  I 


e   the    1 


irings.     The   c 


lUiitci"  shaft, 

Lft,H  S,  llin  .thofPfor  the  traction 
irbee]  axles,  l^in.  Pn^hRn^  mi,  nun 
itagB  of  this 


than  Iho-o  which   Birne  heard  .10  yrnrs  ago  in  n    uUnja  eiinsl  to  your 

Frankfort  poetchaiae,  in  which  be  counted  about  a    all  tbe  existing  cars  i: 

doicn  dictinct  different  noitea.     These  nuisea,  I  yen-  i  est-ily  dptai^hed,  eaailj 

tnro  to  >ay,   can   entiroiy    he   aroidcd  except    the    curve  or  cn»a  pointa. 

dapping  of  the  wheels  on  the  uneven  rails,  and  tbat 

of  the  engine.     It  is  a  Fact  that  the  noise  is  greater 

on  the  tail,  and  thiouRhthe  engine  on  the  front  alio. 

But  it    is    not  interftnoee  with    tbe  sound-waves 

which  would  keep  tbe  middle  part  comparalivcly 

quiet.     Iltsido    these    Doires    the    vibration   and 

knocking  are  different  in  each  carriage,  which  ia  dna 

to  its  relative  position  in  the  train,  or  " ""  " 

tion,  or  whether  we  ait  in  a  Dmfaal 


naliy  propels  tbe    com[ 


uli!  bi 


,  easily  applied  to 


■ii* 


SDlnta.  Piloh  chain  I  had  foraot  For 
:s  Jin.,  centre  links  Jin.,  pins  jin., 
Front  wheda  of  Iwgie  upon  a  lock, 
' '  wheel  and  screw.    The  pitch 

[145  Ii.]— I  UI  very  glad  to  see  tbat  the  inbieot  of 
"  bamwaT*  "  haa  been  bmght  brforo  tha  readers 
gf  tha  EireUlH  HuBawia  hr  nsT  abla  oorre- 
■IMiTMta  "A1W  ■^•«I"A.W.H.{- 


ateered  with  tangent  wheel  i 
luie  is  giron  for  tne  wheels. 


i  2lh.  per  ton  upon  a  rsilwif . 
lately  mn'!a  some  eip^^rimonts  with  a  riewts 
in  the  constant  re.-'istanco  upon  a  trsMwq. 
A  roilway  carriage  rnna  upon  a  clean  rail,  has  r9DN 
wheels,  and  the  nrcosaary  lateral  play  ;  wherrai,  s 
trsm  car  rune  upon  a  groored  rail,  which  ii  fiv 
quently  nearly  full  of  mud  and  dirL  U  rois) 
wheels  are  nsrd  tbetr  nction  is  nullified,  si  At 
niirroir  groores  do  rot  allow  the  nrcesiary  bMil 
piny,     I  have  fonnd  that  tbe  constant  reeiatassi 

is  Drtcn211b.  por  ton;  and  on  enrvra',  and  at  a  rpM 
oF  fii  miks  an  hour,  I  have  known  tbe  total  lesii- 
tancc  to  bo  sa  great  as  .^}lb.  pi>r  tan. 

There  are  nniubors  of  other  details  which  rufcil* 
ean.<i  ill  ration,   but   the    length  of    my  letter  mil 

._..-.  _-  to  jiostpono  them  iinUI  a  future  Um. 

conclusion,!  may  mention  that  I  consider  steam 
»  the  belt  meohnnlcal  power  for  tramways,  snd  aim 
tbst  the  engine  shonld  be  separate  from  the  *r. 
Thrre  is  no  dooht,  whatever,  that  as  soon  u  U 
Art  is  pa*s  d  permitting  the  use  of  mechanic^ 
power  on  Iromwaya,  engines  will  ha  eonatrMte* 
capable  of  performing  all  that  i>  renniied,  acdsta 
of  fulfilling  nil  tho  nece'iary  enoditmns  and  italric- 
tioni.  TbeSflleotCommittcehniinadoitBrapotlBid 
the  following  cutting  from  llw  IVmei,  of  FiidiA 
Jane  tbe  Uth,  g'wtn  a  very  go<^  sfitomo  of  it.  AaJ 
it  is  quite  expected  that  neitj  wum^  '" 
ba  passed  in  accordance  with  kk*  n 
oontalned  in  this  report : —      ! 


■  an  Acl.ail' 


JciT  5, 1878. 
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'Stbak  oit  TaAirwATS. — At  ths  com  men  oe- 
ntol  thcHaaioiiK  lelect  commltt^x  wat  appolotsii 
gomider  under  wbii  ootiditions  (if  ftt  all}  the  luo 

Aorved  upon  tnuuwaf  3,  aud  ta  Jraw  up  n)ialft- 
Hi  which  should  gorern  the  nsa  of  steam  or  other 
chaniesl  powfr  upon  inch  tniioKUfB.  All  tnm- 
j  bills  iutrcdjced  tbi-t  aexiiloi]  vere  referred  to 
m,  and  after  heirine  svideiiDa  on  t!ie  nattor, 
iptioi;  thi-  principle  that  iteam  might  nilcanti- 
iiulf  be  n^ed  on  t»mwaT«.  thn  cDmmittRe  ia>erted 
uaa  and  i«Bnl*tiaQii  in  anFh  bills,  wfaerehr  the 

of  inch  mecbanioal  power  nhould  be  n^uUtod. 
I  committee  haye  made  their  report,  which  hu 
t  been  prioted.    Therein  the;  ihow  (1)  that  it  ia 

axpedientto  throw  impedimenta  in  the  way  of 

nie  of  other  than  animal  paver  on  iramwaji ; 

(2)  that  it  i*  necnanar;  to  tako  Bach  necaritiea 
ire  wuranted  by  the  norelt;  of  the  undertaking ; 
that  the  local  aathoritin  are  the  b»t  judRna  u 
tballiar  the  nne  of  titam  abould  bo  allaved,  ami 
1  tbej  ahmild  haTO  power  to  make  oantracta  anil 
lementi  with  promotan,  but  that  (i)  power 
lU  be  pTBD  to  the  Board  of  Trado  to  interrene 
lelialf  of  the  public  to  prerent  undue  preaanre 
g  pnt  b;  local  anthoritiee  npon  pramoteri!,  and 
irereut  bariraina  beinf;  made  injniiouB  to  iht- 
lo  u  renidenta  or  ratepajFra.  Thrj  atao  aoftcml: 

the  contracts  ahonld  bo  renewahlo  GTery  sereu 
a,  and  that  proritiana  ahoald  bo  made  for  a 
Mieal  reri^jan  of  tolia.  All  diflerencn  between 
local  aathoritiei  and  the  promoters  are  to  bt 
act  to  an  apiieal  to  the  Board  of  Trade,  and  il 
eoniinended  that  pending  auch  appeal  the  Boarrl 
Id  fa»Ta  power  to  order  the  disoontinnaoea  of 
n  oa  anch  tramway  as  is  the  anhject  of  dlspnte. 

tbo  purpote  of  aeeuring  internhui^  of  traiGc 

of  preventinv  Dodoe  preference,  it  ia  recom- 
ded  thattheBailway  ComraieaioneniahDuld  bavc 
lame  jnrladiction  forthoae  pnrpoKa  oTcr  tram- 
I  u  they  now  eiereiie  orer  rulwaye.  They 
think  that  the  Board  of  Trade  mifrfat  wall  be 
latrd  with  the  power  to  grant  lieeniea  tor  the 
rimental  use  of  iteam.  The  committee  also 
I  prepared  eoggaiiiona  to  ROTam  the  use  o£ 
m.toproTidefortheaatetTot  patioQRersand  for 
lecnrity  of  the  general  pnblie,«hiohthny  tecom- 
i  ahonld  be  framed  Into  t^lawe  by  the  Board, 


a  be  of . „ 

led  to,  howerer,  are  not  ««t  brth 

,  bat  they  embrace,  amouft  other  taJtttwi, 
iwi  apeed,  speed  at  facing  po&ta,  nse  of  baltB  oi 
tlea,  itoppogs  at  intoraection  of  atroota,  amis- 
of  amoke,  and  protection  of  paiNngen  from 


T  hardly  uniientuid  what  the  dianufaioa  headed 
"  Chromium"  is  aboat,  or  what  proof  thn  fncta  men- 
tioned are  of  the  deeompoiitiDn  of  btehromate  of 
potMaium  on  aolntioa.  I  should  eonaider  tfa&t  the 
\erj  fact  that  K^CnOr  cry>ta1ti-0'  out  BKiin  in 
Bgainat  the  theory  of  deonmpnaition.  Whenanhydro- 
Bulphate  of  pataaiinm  (K;$^;)  ia  diasoWed  in  much 
water  and  erapOTated,  it  cannot  be  reoorered,  being 
converted  into  KHSO4 ;  bat  no  such  reaction  ocoura 
with  tho  anhydTO-ehromata.  Ai  1  pointed  out  on 
prsriooa  oecasiona,  tbare  ia  absolutely  no  evidaaee 
of  the  eiistenee  of  KiCrO,.  Other  acidt,  wben  not 
obtainable  in  a  free  slate,  farm  aoid-aaJta  contnlning 
basic  hydrogen ;  bnt  Uiare  ia  no  auch  chromate 
known.  All  the  aridehromates  are  anhydro-ehro- 
mataa,  eontwning  the  element!  ef  a  neutral  chromita, 
plna  CrO,. 

In  letter  I'UIS,  pace  £20,  Mr.  Albert  Smith  wrote  : 
"  For  the  determination  of  water  in  lard,  luO  )>raiaa 
ahonld  be  taken  and  gently  warmed  until  it  ceaies 
to  lose  weight."  A.'ked  why  ho  aappo>c9  gentle 
warming  would  eoSce,  it  appears  that  ho  awploys  a 
temperature  above  that  of  boiling  water,  and  iliij 
with  a  thormometer  aU  the  time.  Hia  laat  dc-cribed 
proeeai  ia  satisfactory.  Another  plan  ia  to  weigh  out 
500  or  1,000  of  the  lard,  introduco  it  into  a  long 
grnduatej  tnhe,  which  ia  then  immersod  far  a  short 
time  in  hot  water.  The  lard  metta,  and  any  con- 
tained water  settles  to  the  bottom,  nnd  may  at  once 
be  measured,  and  its  weight  thua  ascertainol.    This 

SUnwasda^cribodbymeiDtheRNilLIHBMlCHANic 
>r  Oct.  nth,  18T2.  Mr.  Albert  Smith  should  be 
obiiffld  to  mn  for  cslling  attention  to  the  error  by 
which  the  oil  in  mustard  was  staled  in  hiii  article  at 
25  per  cent.    Tbo  amouat  he  now  gires— i.e.,  SJper 

cent-,  is  strictly  in  accordance  with  my  cxjieT' 

indeed,  1  hare  publishod  a  method  of  detei 
the  proportion  of  admixture  in  mustard 
directly  on  that  fact. 

"Dsflhbert"  (query  33TG3,  p.  175|  wUl  find 
"  chloride  of  manganese  "  ia  beat  pnrlfied  by  taking 
a  portion  of  the  crude  li()nid  (<ay,  110}.  and  preoi. 
pitatinE  it  by  boiling  with  carbonate  of  sudium.  Thr 
precipitate  of  carlioDate  of  manganean  is  washed 
and  added  to  the  main  aolution  of  MnCI-.  On  boil. 
ing  the  UnCOs  pncdpitntas  the  irjn,  aluraina.  Aa., 
and  thna  pur*  UaCl,  ia  left  in  aolution.  It  nill 
retain  any  eaWoB  originally  preaent,  and  this  ia  not 
readily  ramond.  If  the  eolntion  was  very  acid,  a 
larger  pioportion  amt  be  treated  with  aodiom  car- 
bonate. VrOM  the  Nlntian  of  the  pnre  ohloride, 
UnOi  mmr  b«  pndpitated  by  diluting,  adding 
■mmonium  Matake  BDd a: "- — ' ^  ■'--- 


Glycerine  nuy  be  laparated  from  angar  by  treat- 
ing the  aampla  with  a  miitnre  of  equal  Tolnmes  of 
atoolnte  alcohol  and  ether,  in  which  sngar  is  inaolo- 
ble.  In  the  ease  of  honey  it  would  be  neceaiary  to 
drain  off  the  water  as  completely  as  pojiible  first. 
A  litUe  sngiiT  may  be  disaalrod  but  would  be  left 
behind  on  flrapornting  to  dryness,  and  ro.treaUng 
with  a  miitnre  of  one  rolume  of  aleohot  and  two 
of  ether.  This  aolution  on  eTaporation  would  leare 
the  glycerine.  When  eitracteii  the  glycariae  ia  beat 
rccogniaed  by  its  physical  properties. 

I  should  proceed  in  a  similar  maaner  to  detect 
glycorine  in  water,  after  eraBorating  the  aampla  to 
"   '  I  mnoh  doubt  if  traoaa 


luld  be 


a  gentle  heat, 
"query  33217,  1 


..ill  find  tht  logwood 
for  leeing  if  there  is 
anything  wrong  with  hie  bread.  OtiIt,  if  not  care- 
fully applied  it  LS  liahlo  not  to  give  the  bins  colonr. 
This  ia  well  known  to  chetniata  of  sxperienca. 

Query  32313  (page  G3G  of  last  Tolnme),  entitled 
"  Microsoopioal/'  asks  for  a  auttabie  book  for  a 
beginner  to  nse  with  the  microscope  when  employed 
for  einmiaing  atorchas.  I  am  sorry  that  I  do  not 
know  one  that  can  be  thoroogbly  recommended. 
HaasaU'a"  Adulteration  of  Food '^  oont^ns  man* 
good  plates,  bnt  little  information  on  micr 
manipnlation.    The  tiest  way  of  olnerring  e 


3! 


IS  of  bromine,  ■ 


1  then 


(To  ie  eonfiniud.) 


OHXaHrH-BaFBAOTION  OF  BOUND 
ADTTIiTEBATIlD  WHITE  I.BAD  — 
EtaSNIOAX  VIOI.ET  POWDEB,  «c. 
1543.';— The  only  way  in  which  "  Ignordmua" 
Tj  33^7,  page  40i)  oould  succeed  in  atoring  up 
uaiiuu  in  a  raporona  state  would  be  by  kes^g 
>  while-hot,  air-tight  Taaaal. 
.  H.  Davioa  (query  33275,  page  403)  wiU  find 

■  BoncATa  ionnd  lena  can  be  made  by  taonring 
>ieM(  of  bladder  or  thin  indiombber  to  ringa 
d  p*'*"*'  to  aooh  other,  and  joined  round  the 
I,  BO  utomakeaeyliadricol  Teasel.  This  muat 
llod  with  carbonio  acid  gas,  and  slightly  ei- 
ted,  when  tbe  snrfooe  will  bcoomo  ooinve.  A 
1  aimpUr  plan  is  to  nse  a  balloon  of  hyilrogen. 
lia  eaae  yoa  kaTO  praotioally  a  coocaTe  lens  of 
BOb  a  leni  will  cause  sound-waret  lo  diiergo. 

koaworing  a  qneatioa  on  "Adulterate,!  oar- 
K  of  lead"  (query  33228,  p.  403),  A.  K.  Aleako 
a  sre«t  DOnaense.  He  >ecma,  first  oEoll,  tobe 
■re  that  oialate  at  barium  ia  iuaotublo  in 
' ;  and,  secondly,  that  sulphate  of  barium  (the 
in  srhieh  that  metal  is  certain  to  oocur  ia  white 
ia  ineolnble  ID  hydrochloric  acid.  The  querist 
nd  the  method  girco  by  A.  H.  Menke  auitabia 
«  det«olion  of  ^Icium  compound  suah  as  chalk 
plaster  of  P4ria.  Any  autpbste  of  barium 
wo,  or  Spaaisk  white)  will  he  lift  behind  oa  dia- 
s  tbe  aampla  in  dilute  nitric  acid. 
,  P.  G.,"of  Haroourl  House,  Anerley,  also 
rnbbiab  in  hi*  reply  on  psge  402  to  a,  quoryon 
[ieotion  of  "  ArBenio  in  Violet  Powder"  (No. 
).       He  might  gently   heat  water  containing 

1  ampoflBibilitj)  antii  it  wm  dried  up,  and  he 
I  let  none  of  tbe  areenio  to  aublime.  The  beat 
arejgivonby  "  J.  M.  W."  in  the  precious  reply. 
P.  O."  also  goes  oat  of  his  way  to  praise  the 
of  oslde  Ol  iron  as  an  antidote  for  aiBenic. 
WJ  w«ll  wbanthearMinic  hasbeeiiBiralWed  in 
i£fi  batthat  is  not  the  usual  way  of  employ- 
Mat  pawd«.     There  can  be  little  doubt  that 

■  awiiii  got  into  the  violet  powdvr  purely  by 
Ml,  Mid  tkera  is  little  oauiefor  future  alarm. 
1m  etb«  hand  there  is  a  good  deal  of  riolet 
br  add  Mal^niDg  a  eoDaiderahla  proportion  of 
taUHd  lalphate  n  ealcinni,  which  I  can  onder. 
lii  MmM  b«  mj  irritating  to  the  akin. 


.  the  precifHtate  ia  eontami- 
nated  with  alkalL  From  the  solution  of  para  man- 
ganeae  eUorlda,  the  solid  salt  can  be  obtained  by 
mere    orapoiMioa  to   drjnesa.     Via    ignition   is 

required. 
For  "Slaking  Pare  HCl"  (query  3 


sltinlun 


•o  to  purify  the  salt.    Take  lib.  of 


.ar);  make  a 


Hilton 


thor 

table- 

earthenware  of  70  Quid  o'nncea  of  snlphurii  .... 

from  arsenic]  and  tS  fluid  ounoee  o[  water.  Let  the 
become  quite  cold,  and  thpn  pour  it  on  the 
salt  preriously  placed  in  a  gloss  Ba-tk.  Littin  gas 
-  -■     the  cold-    You  cannot  get  NosSOi  in 


.rated.   Bnt  acid  of  I'll 


,t  for 


I  it  doc 


10.  gr. 


laturated  liquid  ia  but  rarely  required. 

For  the  dctcctionof  the"  Adnlterations  of  Coffee" 
[qaery  33239,  p.  37LI)  the  miero'copa  is  inrnlnable. 
A  high  power  is  not  reqniiite.  Chieory  may  be 
letected  pretty  certainly  by  etrewiog  some  of  the 
lample  on  some  cold  water.  The  coffee  does  pot 
readily  became  wetted  owing  to  the  oil  in  it,  bat  the 
;)iicory  sinkfl  to  the  bottom,  colouring  tbe  water  on 
its  way.  Tho  sunken  portion  phould  be  remored, 
ooiled  in  water,  and  examined  under  tbe  microscope. 
rhe  solution  in  water  should  be  cooled  thorongbly, 
]i lute  sulphuric  acid  added,  and  then  permanganate, 
intil  the  brown  colour  is  dc-itrayed.  Addition  of 
odine  aolution  will  then  show  starch,  the  presence  of 
*hich  may  bo  due  to  cereals,  beans,  ocoms,  Ac. 

"  A  Tery  Old  Subaeribar,"  query  3.1211,  p.  37[t, 
prill  find  full  infonuHtion  about  tea  in  tlie  article's  I 
recommrndrd  to  Mr.  Clemcata  on  p.  361).  A  reliable 
nstbod  for  the  doteetiou  and  detarmination  of  glyce- 
rine in  eomplei  organic  liquids  ia  atiU  adi>sideratum. 
[  haTB  tried  aoreral  very  carefully,  but  without 
nuch  success.  A  method  recently  published,  and  of 
irbicb  I  have  no  eiperience,  is  the  followiag:^ 
IJTBparata  300  cc.  of  the  beer  down  to  100  cc.,  aad 
ihake  with  200  no.  of  petroleum  ether.  Tho  upper 
iuyer  is  ramoied  and  the  aqueous  liquid  again 
ihakcn  with  petroleum  ether.  It  is  next  made 
ilkaline  with  baryta  water,  and  shaken  with  twice 
its  volume  of  a  miitnre  of  two  parts  of  alcohol  and 
three  parts  etbtr.  The  ethariol  layer  is  separated 
sad  the  treatment  repeated.  The  ethcrial  liquid  ia 
tieated  in  a  water  bath  till  the  ether  is  evaporated, 
and  the  reaidnal  alcohol  extract  eoncenlrated  and 
heated  in  a  water-bath  for  two  daya,  when  tha 
glycerine  left  is  weighed. 


glau  oirola  ;  then  uaa  transmitted  light 

Iq  some  coses  equal  parts  of  glycerine  and  water 
form  a  useful  medium.  Oaorge  Sims,  on  page  390, 
givaa  some  useful  hints.  First  study  the  appsatanee 
of  pnresabstancea,  and  yon  will  Boon  learn  to  datMt 
them  in  admixture.  Do  not  tnmbia  to  mount  the 
starches  parmanently,  as  they  are  better  kept  in  a 
solid  state,andaBlideextemporiBedwhenneedad.  To 
lacnre  the  genuine  artialea  it  is  wall  to  powder  then 
oneself.  Thna  ^  tha  ooms  in  the  ear  if  possible, 
beans  and  peaa  in  the  seed,  coffee  in  the  bean.  Ao. 
In  eiamining  atarohee  note  the  aire,  sbape,  rings  if 
any,  position  and  shape  of  hilum,  iuQuenoa  of 
polarised  light,   ftu.     A  very  high  power  is  rarelj 


alnmina  are  in  the  proportion  of  GCaO  to  Al^}. 
They  still  malt  well  with  half  this  proportion  of  lime 
— 4hat  is,  with  16'8  of  lime  for  e<rery  9-i  of  alamina. 
To  find  the  proportione  of  oxygen  in  the  aitiaa  and 


The  percentage  of  liUca  x  ~  gives  tbo  oiygen 
in  the  SLO|.  The  percentage  ot  alumina  x  »,  gitM 
the  oxygen  in  the  AliOj.  Tho  percentage  of  lime 
K  ^girea  theoiygen  in  theCoO. 

In  the  example  given  by  the  querist  the  alamiua 
[37  far  cent.)  ia  neatly  in  excoss,  A  slag  to  bt 
readily  fusible  should  contain  frjm  one-half  to  twica 
u  mnch  oxygen  in  the  lilioa  as  in  the  Umo  and 
alnmina  together. 

Sheffield,  Juna  29th, 


Alfred  H.  Allen. 


FINDINQ   THD    INITIAD    VBLOCnTiaS 
,IS  OASSa  OF  OIBCULAB  UOTIONB. 

[14541.]— K1NDI.T  allow  mo  to  oorroct  some 
ensra  in  my  letter,  page  3'J5.  There  are  aoma 
printers'  errors,  but  only  one  of  importanoa— thatie 
the  statement  in  the  heading  oE  t^o  tableof  four 
easeeof  circularmotionthatTclodty=  y~ -^  In- 
ateadof/pleaie  read  f.,  or  lime  of  fall  to  eentre. 

I  find  also  that  a  mistake  has  crept  into  the  para- 
graph in  wtuob  I  ahow  the  results  of  dividii^  the 
squaroa  of  oircuoifereneeB  by  aquaras  of  times  to 
obtain  the  squares  of  velocitiea,  and  tbia  portion  of 
the  letter  should  road  a9  follows  !—Kven  admittin| 
for  the  present  that  velocity  is  t 


3 

u  time,  then,  as 
le  law  that  "  the 

., of  the  times  of  revDliitiom  are  as  the  cubes 

oE  the  distances,"  tbeperiodictimeatdiitanoelmnlt 
equall,  V  will  eqnal  62832,  and  ^  =  39  4786,  or 
centrifugal  force  and  gravity;  and  allowing  the 
correct  formula  for  centrifugal  force   „   ='197393. 


O.  PinnTngmn. 


Pearl  Bef.,  l«mo.,  1S50,  of  the  British  and  f 
Bible  Society,  30th  chop.  Bev.,  last  lerae,  ' 
intothe  lakeof  Kfii"  forkkeof/rw.    J-S 
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ASOTHSB  KIOBOFBONB. 
[14&4S.}— I  SKxn  herewith  m  aketoh  of  ■  mien- 
pwma  I  UTS  osiutmoted,  uid  whiob  giiet  ezoeUsat 
Mrahi  in  tmumitting  tfa«  hnmui  Toio«,  muaioKl 
note — in  taot,  ii  belter  in  tliii  mptet  thui  uij 
other  kiod  I  Jure  tried.  The  deBoriptioa  a  u 
foUowi  I— The  npright  board  hx  a  oircnlor  bole, 
AA  Ai  ent  ttroDgh  it  abont  2tia.  la  diameter. 
Onr  tbie  is  gummed  BOme  TCgetable  parchmeDt, 
B  B  B  B,  whioh,  wbau  the  gaa  baa  wdl  drisd,  ia 


d  and  dried  leTeral  timee  tQl  qoita  tknt.  To 
'nof  thii  is  fixed  the  upper  o^hhi  bloek,  C,. 
H  of  ■  MTSW  knd  k  imill  wDoden  nnt,  and 


ID  it,  hot  hare  not  time  at  pro- 


w»t«r  tap  (ometimM  nriM  ita  note  witk  nriatkot 

i^thenuhof  water  throngh  it.    If  Bnehaaailn- 

..     I  haw  mide  «rioa7  mior-^honei."   The  iirt    i'hing  wund  oan  be  aaiieeJ  b;  eoeh  emaU  Tibtatiy , 
-^■itire  T  bare  made  waa  one  in  the  farm  deaoribad    | 


by  Pro(-  Hngha,  with  a  unndiDR-baard  at  right 
iflea  to  the  baw-board,  two  bloaka  of  gai  oarhon, 
n.  iqnare  and  ^in.  think,  and  the  peonil  of  ga* 
_  rbon  l^ia.  kmg,  |ia.  broad,  and  tin.  thiok, 
tapered  to  a  fine  point  at  the  bottom — not  ao  fine  a 
point  at  the  top.  The  holea  at  top  and  bottom  are 
abont  the  UM  tt  m  large  gimlet,  aad  nadnkllj 
■l4pa  to  a  point  made  with  a  amall  drill.  There  waa 
ova  UdlaarM  battarj  in  dronit.  I  pnt  a  bloe- 
bottle  Sr  andar  ■  wioe-glae*  on  the  faaae-board,  and 
oCTild  hear  it  patter  piettj  weD,  and  iti  boai  wai 
load  enoagh.  Bat  preiantly,  while  ihowing  my 
wimdarfiil  work  to  adDuring  friendi,  the  oreatare 
Mgao  to  aing.  At  first  1  thongfat  I  moat  hare 
jGOiiittd  the  leritable  fl;  that  the  .Dotty  T»Ugrap\ 
told  n»  "  Immpeted  "~"    """    ""  — ^-----  ■-■--   — 

Jihant  in  an  Indiai 
DDod  mjaeU  agw  _    ..     ,  _ 

pliona  gave  me  the  beaefit  o(  it*  eong  agun  in  the 
ef  ening,  whea  the  fl;  wai  no  longer  tlure,  and  there 
wae  nothing  at  all  on  the  board.  Theaong  was  npm 
ode  note,  and  reeembled  the  note  prodaoedbjmbbi^ 
a  wine  glaea  nnind  ita  edge  with  a  wet  fingor.  II 
liatedfor  aboittl5or20aeMiida,  and  waa  almost  nn. 
ildnrable  when  elose  to  tbe  ear,  and  ao  load  in  the 


_,  . ot  the  mieropboiia  for  laatiiifj- 

ing  pnrpoeaa  hare  not  jvt  been  folly  derdapef 
I,.  B.  B. 


n  jangle. 


it  a  simply  light,  yet  rerj  naefnl  ai 

MMipe  for  newiDg  nuipota,  faooln,  Ae-  ThaiAolB 
eppantna  ie  attaehedio  the  telaaaopa  inlaas  thaaa 
minate,  and  weighi  under  6oi.  1  find  it  tar  man 
narfnl  than  tbe  eone  whiob  ie  lometimaa  made  te 
ilip  on  orar  the  erepieea,  beoatuB  eeranl  penooa  OB 
we  the  ann'e  image  at  onoe,  and  it  ii  alio  infimWr 
leae  tronbla  than  DaTiag  to  darken  a  room. 

A  B  ara  two  narrow  itripa  ot  light  deal,  lin.  wida 
md  lin.  thiok,  hinged  togetbar  hy  a  anall  Ughl  hmp 
at  C  )  the  Iwinr  atrip.  A,  ie  Sttn.  long,  and  B  ia  Go. 
D  ii  a  pieoe  erf  thin  braa*,  ahown  on  a  larger  aeala 
'  "    nader  the  screw,  E,  whieh  tatt~~~ 

ihteuigq 


•ootid  in  the  room  or  out  of  it  wbioli    raoairea  the  i 

for  the  phenomenoa,    The  mierophone  i  blaok  oardboaid, 
table,  and  the  eonneoting  !  rial,  whioh  slips 

A.   . .  _  !._., I     .    __.      h,j,i„,f  y 


niree  went  roond  me  and  over  the  top  ot  a  bookoaee 
tibore  taj  head.  The  wires  were  insolated  with 
danbie  white  ootbin,  and  not  a  thin(inw  stirring  in    tbe 


IT  head.    The  wires  were  insalsted    with  |  IKn.  in  diam^te^  aottiat  its  shadow  shall  wdl  i 
rhite  ootbin,  and  not  at"' 
the  miomphoni 


,  isl2in.ind] 

iDBgB.    J  J  is  aoiroolarpiMtrf 

rith  a  taba,  K,  ot  tba  mmm  mak-  . 

in  to  tbe  draw  tobe,  and  is, «( 

]  shade,  J  J.    Tiis  shade  I  aata  : 

>  that  iU  shadow  ahall  wdl  emr  i 

The  shade,  J  J,  ba«  a  witkai: 

. .,,  to  oUp  the  atrip,  A  A,  and  h4: 

a  atrap  forming  akiDd  of  atiimpM . 


and  bsSTT,  the  miorophaae  IS  a  TaryaensitiTe  onelitt;   tostei-., ^ „ .. 

iMMt  tome),  and  I  oonld  bear  the  tiokot  mr  small  I  the  anpport  of  tbe  oamtr,  and  whiob  do«a  better '  , 
Offwra  watoh  qoite  plainly  when  t  only  pnt  the  very  the  raok  tnbe  than  on  the  draw  tnbe.  M  H  are  tae^ 
(dge  ot  it  down  on  any  part  ot  the  writing-table,  and  '  blaok  tlueada,  whleh  pass  throngh  the  auieen,  H  H,^ 


Atinetly  tba  loadeat  Toioe  or  the  lowest  whisker 
lAen  neb  are  apoken  lOTt.  or  IZFi  distant,  with- 
ont  the  smallest  jar,  and  in  the  eame  tone  aa  the 

*---'  — ■  -   --    ■  '  -    ■_  rather  more  than 

I  can  be  aaid  to 
■eaemrtisb,  and  yet  it  is  quite  poeaiUe  that  nA  a 
■leropbooe  oas  be  easily  eonatruoted. 

Take  a  piece  of  *ei7  tUn  deaL  SSa.  by  8tin., 
•mMthIr  planed,  fix  to  it  the  aidee  1  tin.  deep,  equally 
tUn,  MM  addenda  tin.  tUok.  Ton  wUl  then  ban 
aMlaea  boa  whoM  bottom  and  aide*  m«  Tery  thin 
•Dd  smooth,  bat  with  ends  mnoh  thicker-  Nowhold 
■  MA  of  eask-wai  in  tbe  lama  of  a  aprit  lamv, 
and  ma  it  in  the  seama  where  the  sidea  and  ends 
Joan — of  eoane  haTJog  pranonily  glued  them  ;  sereiv 
"  's  firmly  throoitb  ita  end,  to  a  atoat  baie-boanl 

kbrTin.    in  thif  ■---  ' '' ' '— - 

„  in  ng.  1 ;  to  tbe 
pieea  of  iron  wire.  It  ia  only  neoesaary,  now,  t; 
make  a  atand  upon  which  to  place  a  Lorsa-ahoe  nuw- 
mk  I  tbe  atand,  with  tba  magnet  npon  it,  most  be 
is  Might  ao  that  when  pUoad  npon  the  basa  board 
the  feet  of  the  nmgoei  will  stand  parallel  to  thn 
imn  wire.  Tbe  magnet  may  be  fixed  to  the  stand, 
bnt  tbe  atand  moat  be  free,  so  that  it  can  be  mored 
badnnrds  or  forwards  on  tbe  baae  board,  nearer  or 
(nrtherfrem  tbe  Ttbrator.  Hariiut  aoDnected  josr 
baltnaa  and  telei^nea,  bring  the  feet  of  the  magnet 
witUn  |in.  of  the  iron  wira  (tbe  wire  mnat  net  tonch 
tte  magnet).  Now  speak,  standing  three  or  four 
tmt  away — your   friend  will   than   report  to  you 


alio  the  tick  of  a  amall  IDs.  brass  elook  on  the  mantel- 
piece, some  8  or  9ft.  off,  though  it  does  not  tiok 
loud.  Has  this  aingiag  phanomenon  beenobsasied 
'  ---    t  be  aooonnted  fort    There 

ita  first  mctormaue  beeidoa 

ayaelt.  Tbe  aaond  in  the  firat  inatanoe  gradually 
lied  away,  bat  the  seoond  time  it  ceased  somewhat 
luddenly. 


ftfOB^  the  tdephona  the  resnit  i  if  net 
femnae  the  magnet  further  away,  until  toe  Toiae  u 
tjaarly  heard,  and  in  its  natural  tone-  Farther  in 
formation  I  shall  be  moat  happy  to  gire.  I  wonlv 
reoaric  the  reiulte  haTB  been  equally  aa  aatisfaetori 
••  thay  haTS  beea  wondertal,  the  magnet  merely  an 
iig  aa  an  eaiily  adjoatable  apring  in  eontiwintr 
•^erflnoos  Tibration,  which  is  tbe  «anse  ef  tbi ' 
ptenliar  and  annoying  jarring  sound. 

Jf.  SJat^borough,  r.O.B.,  TMA,  Aa. 


__.  tbe  omtra  ot  the  shade.    I(bd  thatnolaaatta 

talaseopeia  very  moeh  inclined  the  sor  ~*^ 

Tary  sBghtly.    To  balanoa  the  whob 

Mb .  w^ht  at  the  eppoeite  end  of  the  __»r- 

On  Uo  soreen,  HE,  I  draw  a  eirde  lOii.  I 

, .  cUuneter,  and  find  that  with  a  power  of  70.  aid 

writing  the  abore  I  hare  found  out  bow  to    little  adjoattnent,  tbe  image  of  the  am  teat  iDs  11 

.!.___■! — .  _-.!    Ti: — .■_  T.__,i.  11 — . —  '  oirolo.    Then,   by  diriding   this    drele  into 


^ Lt  will-   Direotlj  I  tonch  the  w    .. 

it  the  baok  of  the  miorophone,  eloee  to  the  braaa 
aindiog  lerews  which  coaneot  tbem  with  the  earbon 
bloeka,  the  telephone  begins  to  sing,  aid  eren  now. 


Tibration.     These' wires   which  are  doaUe 

soTered,  I  twisted  round  a  peoril  to  ooil  tbem  for 
nanTsnienee-  One  of  thsm  goea  oloae  round  tbe 
■salad  top  of  the  Uclanohd  to  the  aina,  where  it  is 
woand  round  a  braas  screw,  screwed  into  the  lino. 
The  ether,  the  lower  one  ot  the  two,  tonehaa  the 
A.meTi«an  oloth  of  the  table  top,  and  is  joined  on  to 
Uie  line  wire,  whioh  rana  straight  to  the  telephone. 
Thwa are  18 ooile  in  the  npoer  one,  which  "  -■— • 


There  are  18  ooile  in  the  niiper  one,  which  ia  about 
ffin.  or  a  foot  loog^^d  9  coils  in  the  lower,  whieh  is 
about  Sin.  long.    The  line  wiiee  are  only  IS  or  14lt. 

I .        1*L.   .^.^   .—1....   t..—  1.1..  t..lJ.L..-.    —I.— 


squaios  with  fine  Hnea,  I  eao note  rooghlytteMri 

^n  of  a  Bonapot,  and  ita  pregreaa  from  da?  te  H 

,  by  olrMing  one  of  theaa  inoh  aqnarN  Wl 

1-ItHn.  each  way  with  Tsr;  fine  liM ' 

'-'-'■  I  oaa  roughly  ertimets  *• 

group,  for   each  ot  that 


An  eighteen  menthe'  nae  of  this  eontriTasea  ttf 
proTod  ft  to  possess  the  following  adTontages :  (1)  B 
u  simide,  light,  inexpmisiTe,  and  aan  be  made  by** 
ana:(a)  itiseMUyGtted  to  the  inatranunt,  aali 
qniekly  taken  away ;  (3)  it  anablea  aswal  pwaaafc 
obaerre  eolar  phenomena  at  tbe  aama  ttmeg  W 
aarea  the  trouble  ot  darkening  tbe  room,  asa  H 
.  packed  np  with  the  instrament,  and  can  ho  wid" 

, lany   open    door    or   window;    (5)   being   ■o'" 

Dg.  Tbe  noiae  coming  from  tbe  tel^hone,  when  \  with  the  instrament  the  aoraan  ia  atwija  il 
_  lid  off  tbe  mantal-iweoe,  ia  load  enougb  to  be  die-  the  eame  distanoe  from  tbe  «y»ieos  andalw^M 
tinoUy  beard  Uke  the  hum  of  awaterb^  thronh  right  Buslaalotbeaiiaof  thateleaecpe.  InvBfB 
Iberaom,  akn«  a  passage  20tt.  long  or  more,  andin  mysdf  I  generall/  nae  the  70  power  to  b*  tla 
any  part  of  another  room  at  tbe  sad  of  it.  It  would  approximate  position  and  aiie  of  a  aunapot.  aad  tbm 
therefore  act  perfectly  for  a  eall-beU.  change  the ^rapieoe  for  one  of  .l^V^.  witb,»(B.> 

It  atbera  bare  obsOTred  this  phenomenon 
be  gUd  to  be  informed  of  the  reai 
it  must  jmoeed  from  the  raind  n 

screw,  and  yet  the  last  torn  of  tbe  win  in"eaAnM  I  when  frJenda  think'Ttttm  ao  I  J^j^m**  |ImiI 
beforeitleaTeatbeMrew,iaortbeaoTeredwire,and  plain  white  pwer  oath*  scraeu.  TbaaadytHM' 
if  it  ia  the  Tibrathma  wUdi  eaoae  tha  aoiae  tbn  find  Meaaeary  la  to  gat  ndol  ttt  wflteMoaet  g 
-  -  -      '■  '  oDih    lighU.whicb,ot«onrae,laasena,lUbri^teiel*l 


change  the  napieoe  for  one  of  lai,  with  win  > 
imenon  I  shonld  hsre  baea  aUe  to  get  wj  good  deflniaoB  of  daM 
ot  it.  I  imagiat  and  hare  made  eome  (to  me)  *«ry  inleraetiig  dM^ 
ttion  ot  the  ini  I  inga  of  macnla.  Tbe  liaea  on  Ute  eeraa  ariM 
on  tbe  IrindinB  i  prore  any  diaadTantage  with  tbe  U^wr  peww,  HI 
ireineaeheaae,  when  frJenda  think  tlttm  ao  I  iBrtjplaM»|lM« 
>Tered  wire,  anj    plain  white  pwer  00  tba  scraeu.    ThooBlytliHl 

_ tha  aoiae  tbm   «>"* "••"""T » to  get  ndol  ttt  wflaaMoaet  g 

mnst  be  InflntteaimaDy  amall,  for  the  eorared  eofls  !  lighU,  which,  of  conrae.laaaanctMhricktaaMatW 
i«t«obatlhe  battery  Jar  and  taUe,  in  dthar  was  snu'a  image  gin  tbe  abeenee  off  totteeMM^ 
wHUk  IUb.  bM  the  •««.  »•  MBg  k  nrM  folly snawars one's  eipectatidiK  Bmb*  ttaaaJM 
fa^an-h--^  xi— — a^fMtlkakria^Bc    Ihadmada  the  eonbivanoe  ttam  hM  AmM 
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att  ny  bitnd  Mr^  Duiaer,  of  Uanohiitrr, 
m  ■luiiiu'  uuB,  wtiicli  at  wM  gooa  tnoDKti 
ne  aDine  tims  w[0.  The  prinaiplB  ii  the 
1 1  fiod  that  though  nina  gim  ■  taueb 
KB  of  lbs  inn  it  ii  ■  lijriitar  ftppu«tiu.  I 
■oonB  of  Tonr  nkdon  irill  trr  thU  HTmngo- 
raport  BDj  improTBmcnts  thsj  m>k«  in  it 

B.  Tomplv,  T.B.A-S, 
irt,  Jnna2e. 

OOMFODSD  FUIiLST  BLOCK. 
—I  D>DIB8TO0D  Ht.  JimbnTf  lo  be 
'  k  ml  Uts  block.  SonlT.  homnr,  hs  ii 
ftting  ■  fancy.  If  bs  knom.  will  be  pbua 
1  namber  of  rotatisna  of  B  will  b« 
X"  \o  mava  A  at  all,  )■(  klong  prodnce  a 
-otaiionof  A?  It  will beqnilv  time  enough 
Mr.  Jiwibnr^  into  bii  ifnna  wbm  hs  hu 


tba  objoet,  whioh  ii  monntad  in  glTosrins  jell7'  A 
larga  traobea,  rnnning  thowbola  Mnrth  of  law,  ia 
now  qnita  inviiible,  thongb  tbtt  dutinct  botore 
nonDting.  I  hopa  aome  hisndi  with  batter  ap- 
pliaaoai  than  mine  will  inTtaUnte  tUa  point,  and 
let  ni  know  the  raanlt.  I  wonld  sail  attention  to 
the  itriking  raumblanc*  batwMn  thii  inieot'iMw 
and  tba  1oii([  Amarioan  band  lawi.  I  do  bap«  we 
-■--'"- — a  little  more  on  -=—•-■ ^  -' ■ 


of  bii  block,  but  ... 
teetiTB  and  eironlarfaoa  Tiaw«  of  it,  nae 
It  ENOLiaH  MiCBANiO,  3rd  Ma;,  1B7S, 
<aj,  1878.  AUiiaando. 

SEW  METHOD  OF  BBBOLTUfO 
•HIFLEITBA  PIIZ.I.nOIDA,  As. 
— Hatiho  seen  Hr.  WiUiami'a  anil 
*.'t  "  method,  I  tbonght  I  ahonld  baaeBl 
a  of  the  Enqush  Hkhahio  bf  aandiDg 
i  tba  bolton  of  tba  atage  of  the  mieroaoepa 
ikpbragm  fitted  with  a  pIano.MD*ax  lani, 
ipoaed  to  parallel  nji  from  a  lamp  which 
>  paea  a  meniioua  with  ■pherieal  enrfaoee. 
top  T  plana  one  of  Abrabanu  lantiooLu 
ra  falling  upon  thii  are  diraoted  npoi 


lra-?illa<.  Wood  OracD.        J.  Berrowa. 

HICBOBOOPXOAX.. 
] — Ih  the  nae  of  the  ordinary  binoonlar 
'  biieeting  iba  paodl  from  tha  bigheat 
Euei  "  (latler  14436)  ii  on  the  right  ttaok 
ting  the  illumination,  or  diraottng  it  from 
ons  at  a  greater  angle,  but  nf  own  opinion 
oenlar  miaroawpa  in  anv  form  where  the 
btwned  from  half  tba  oli]eet-glais  ii  that 
higher  than  one-fifth  it  oeaiaa  to  be  o( 
ity,  a*  the  eomUned  imagea  eannot  eon- 
r  Uie  loaa  of  definition  in  aaeb  «e.  In  the 
-if  m  b;  maani  of  which  the  fall  aperture 
1  io  each  eye,  with  eqoal  illnmination  in 
a,  the  eftaot  ii  '  '   ' 


It  the;  would  oome  forward  with  the  Teanlti .  _ 
obterrationi  there  can  be  little  donbt  that  a 
■iderable  addition  woold  be  apeedil;  made  to  onr 
knowledge,  and  moch  good  to  eiJiaiMa  wodU  prataabl; 
rfealt  from  tba  dieonaiioBi  niied.  One  wmd  more, 
do  not  Beak  imaata  in  potaah — see  tnrpantine  ftnd 
gl;aerine,  and  monnt  in  gl;oeTina  tall;  or  Canada 
baleam.  I  prefer  the  former.  Hnmbla  Bae. 


AS  XA.aU.V-aOVBTBUO'FBD  OAKBBA 

IiTTCIDA. 

[liSSl.]— Fob  tba  beneBt  of  those  witb^bom,  a* 

with  myielf,  izpenia  ij  a  conaidamtioD,  I  send  tha 

following  dnoripUon  of  an  caeily-caaatroittad  oamera 

Inctda,  wluoh  I  made  in  abont  ten  minntea.    1  Bnt 


A a  e a 


proenrad  a  pill-box  lid  wbioh  jut  fitted  on  lo  the 
e;epiear  of  a;  ■Dicroaoope,  and  in  tha  centre  oF  it 
mad*  a  nreolar  aperture  abont  the  *iie  of  the  top 


ooHnaioiT  or  atomb. 

[M6£6.1— PKOFI830B  Tait  deTotca  a  obuler  or 
two  of  bii  work  on  ' '  Eeoent  AdraDoee  in  [4i;iical 
Scienee  "  to  the  oonaideiation  of  tha  abaolate  dia- 
rnetv  of  an  &tom  ;  and  from  three  or  fonr  metlioda 
of  calflnlatioD  arrirn  at  a  mean  remit,  that  the  eaid 
iliameter  ie  about  one  Gto  handrad  millionth  part  oC 
ikn  inch.  This  niToa  ui  data  for  eatimating  tba 
dokeaioa  betwaaa  two  atonu.  Take,  for  iuatanoe, 
irao.  A  bar  of  tMa  metal  one  iqnare  inob  in  area 
win  lupport  a  wogbt  of  30  torn  (Amott,  page  25). 
Tba  atnu  of  iron  an,  of  oouna,  not  in  aoiolata 
dontaot,  ■«  we  must  make  allowuioe  for  tbU,  and 
inataadotSS  x  10> ,  we  wiU  take  SO  '  tOi*  ai  tha 


grains  aa  the  oohseira  power  between  two  atoma  of 
iron.  To  put  thia  reeult  in  another  form,  it  ma;  b« 
•aid  that  a  wire  o(  iron  one  lite  hnndrad  millionth 
part  of  an  Ineh  in  diameter  wonld  inpport  a  wogbt 
df  000000003352  grains.  I  would  be  gbd  to  have 
Cbe  opinioo  of  an;  reader  interested  ia  thii  Idsd  of 
taleolatjon  as  to  wbetbar  I  ban  made  too  mnoh  ta 
lao  little  allowanoe  for  Uia  intersiiaes  between  tha 


Newcaatle-npon-Ti  ne 


Wm.  John  Omj. 


HUBIOAX.  TOITBS. 


iliatonio  scale  are  determined  b;  "  the  ■■—,;- 

unuona  proccaaion  or  erolntion  of  the  two  kinds  of 
<n>DCord— that  ia  to  sa;,  thsaocrstion  of  oonoords  to 
the  oonatitnent  notes  of  conaords  alread;  dsier- 
ained."  Whaterer  that  ma;  mean,  I  tmit  that 
"O.  P."  wiU  be  the  wiier  for  the  information. 
Wonld  it  not  hna  been  more  aatiefactor;  it  Mr. 
/aokian  eonld  hare  informed  him  that  the  relatiTe 
nine  of  a  note  bas  been  determined  from  a  scale  in 
ffbioh  that  note  oooon,  hanng  been  tnned  b;  ear 
(o  tha  greateat  nioet;  on  aome  instrumsnt — an  organ 


'  of  m;  microsoope, 

„- Hrcolnr  aperture  at __ 

lens  of  the  ernieca.    I  then  ont  a  pieoe  of  oard 


with  I 


^b  or  low 


ir  ton  or 

affords  gnat  relief  to  be  eDBCled  to  — _ 
intinooosl;  witbont  regard  to  an;  qiedal 


lens  of  the  emieoe.  I  then  ont  a  pieoe  of  oard  to 
the  shape  ol  Fig.  3,  in  which  the  angles,  A  E  B  and 
C  F  D  are  both  45°,  jni*  nicked  with  a  penknife 
along  tba  line*  A  E,  B  E  C  F,  and  D  F,  and  with  a 
little  gnm  affixed  to  the  lid,  aa  in  Pig.  1.  A  piece 
of  thu  oorering  glass  attached  to  B  E  C  F,  and 
therefoi*  inclind  at  an  angle  of  45",  completed  tbe 
apparatm,  wbidi  anawered  remarkabl;  well. 

O.O. 

AKMBICAN  OTBTSB8. 
[H556.]— Cut  an;  one  who  'baa  taatad  Amariean 
Oraten  an;  if  the  followingis  tme?  I  ont  it  from 
tha  SctentiA:  Amariean,  whioh  is  an  ont-and-ont 
beUarer  in  nar;tbiog  American  : — "  It  is  a  well- 
known  faet  that  the  idible  iTiter  (Oitras  sduEii) 
attains  it*  foil  snnrtb  and  proper  flaTanr  onl;  In  the 
waters  of  the  Amelia 


and  that  it 


Bat,  strange  to  aa;,  this  seemingl;  obirions, 
iiimple,  and  safe  oourse  of  prooeeding  baa  never  been 
taken  ;  tha  mere  r»u(ed  Male  mtiai  haTe  beau 
iicoepted  and  aseunud  even  b;  scientific  writers  of 
inthorit;,  as  eqnall;  applicable  to  all  tha  ke;i ;  and 
iheir  winihleM  condnaioDS  are  raprodnoed  1:9  Mr. 
JackKin  with  the  reaolt  we  see  in  letter  14407.  I 
repeat  the  qoeatian  which  I  aaked  on  page  344  :~> 
"  la  the  Al  in  tbe  phrase  (there  printed)  higher  or 
lowsrin  pitch  than  Bit?"  WiU  no  ona  Ttntnre  npon 
on  answer?  H.  0.  S. 

PROPBBTrBa  or  huhbbbb. 


on  tbe  snbieot  of 
and  680  of  the 
Ua;  and  tbe  7th 


ilgnre  squares,  in  Nos.  687 

^  Enoubb  Mbokuiio  of  the  24Ui 

cine  lo  the  solntion  of  the 


I — I  BATB  latd;  been  txamining  the  ori- 
tbe  saw-fl;.  It  does  not  quite  oorretpond 
faciei  deeeribed  in  Clarke's  "  Objects  for 
aoope,"  and  the  oonstmotlon  of  the  saw 
r  dnierent  to  the  specimen  finind  en  page 
Hogg  on   the  Hicroaoope.^^  The   B;   <• 


bwible  in  ite  '  ennronmeDta,'  __ 

a  minnte  Mpperj.flaronied  mTBlfe,  whioh  affords  to 
tba  avolntionist  a  melanahol;  example  of  '  rerarsion,* 
and  to  the  American  gastronome  an  object  n 
aTcrsion.  It  ia  DO  wonder,  then,  that  when  one  of 
onr  Amarioan  niten  b  seen  for  tbe  first  lime  b;  an 
inhabitant  of  the  British  Isles,  it  ahonld  oall  forth 
expreiaiona  of  great  snipiisa." 

The  "  natire  "  ■  "  minnte  oapper;-Savoured 
tnTalte  t"  Good  gnunons,  baa  thia  gentleman  erar 
tasted  a  real  "  natire,"  which  eoate,  nowada;a,  3d. 
in  the  Cit;,  while  hb  wondarfol  "  blue  points  "  on 
be  had  14  for  a  shilling,  done  np  in  a  bag  F  Accord- 
ing to  Liantaoant  Brina,  the  Chesapeake  o;ater  is 
aometlmaa  ISin.  long  and  31ia.  wide,  large  cnouKb, 
goodness  knows.    Bat  he  also  sa;a  thitt  he  has  ealen 

3slan  from  the  most  celsbrnled  looaliticB,  and 
wa;s  found  them  samewhat  insipid  in  taste,  a 
'^marked  charactsrifltia  of  tho  ^pBcies  "  (Amiricau). 
As  a  matter  of  fact,  the  ojater  from  Virginia  is 
fonnd  in  tbe  foeiil  state  in  tbe  neigh bourbood  of  Bor- 
deaux, so  that  American  oj-aters  haio  aot  jet  beea 
derekwed.  Bla*  poinU  ma;  be  better  in  the  States 
tbantne;>'*  Ixre,  bnt  I  ean't imagine  an;' 
• I  beliBTa    ' 


in;ater;  which  he  proyonnda  bf  anmming  the 

of  figurea  taken  ^agonal!;  in  bu  square,  and  ni „ 

"~     ''    '  ita  and  deorementa  of  these  totals 


idiad  figure  represents  a  portion  of  one 
iAad20Ddiametera.  I  am  nnable  to  make 
■netiit*a)idnseotriba,a  a,  which  Beparate 
B*  of  teeth.  Can  an;  rmder  inform  me 
U  baa  been  determined  P  The;  ma;  be 
ia,  ar  deposits  of  material  to  giierigidit;, 

Baaoial  that  I  oonld  detect  tnbnlar  open- 
itfev  temiaate,  at  the  edge  of  the  saw. 
■laC  la  BV  mind  that  the;  might  be  tabes 

mm^  lataiieating  snbatanoe  to  tbe  teeth, 
p  HlUa  to  Inse  thaae  Ttssels,  il  saoh 


ojstere  aie  excellent  when  cooked,  bnt  as  the  real 
epioura  oats  them,  the;  cannot  oompare  with  onr 
natiTOS  or  tbe  brralTsa  of  Arcacbon.  Will  an;  of 
;oar  readers  reaidant  in  tbe  Slatea  tell  ua  if  either  of 
the  three  American  species,  Virginiana,  Boraalis, 
or  Canadensis,  is  equal  in  &kTour  lo  onr  natin  or 
eren  our  BOmmon  o;ater,  which  some  ;ean  ago  waa 
sold  at  abont  two  a  penn;?  The  "  eaoned  ojraten  " 
sent  here  are,  in  m;  eiperienoB,  tongh  moraelt.  fit 
onl;  for  the  stew-pan,  and  a  good  deal  of  it  the; 
require.  I  hare  not  TOntnTMl  On  "  blue  points,'' 
though  I  like  tbe  Anglo- Porkngo  i  hot  if  the;  a 

biTalTW,''^'. 
third  thap 


le  another,  aa  shown  here  belaw. 


D  aatiqnit;. 


been  among  those 


s  leallj  a 


farmer — a  sort  of  mstio  geniuB  of  Whitalone, 
ia  Cornwall — aa  tba  wonder  of  his  Tillage,  "the 
wonder  of  Whitstone,"  and  ma;  be  umilarl;  known 
in  other  plaoes. 

"F.  a7^(I444U  wm  find  a  read;  method  of  ciut 
.tmoting  bia  "oariona  ftfax«  v^anK  '^^''V^^ 

""BIT 
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sqniiros,  no  to  jp"nlt,  ro-.nltiiiB  from  the  csraliinntifin 
of  iimpler,  or,  »"  tboy  ni»y  ba  tarmed,  primitivii 
iqaiirw,  eonBlrofteil  u>  folloirn  :— Cillinft  the  nnm- 
ber  or  tormf  on  ano  tide  a!  tfan  cODtemptabEd  tquuv, 
r,  or  the  rndicRl  nnmher,  the  fint  of  (he  primibiTE 
sqntrM  Bhonid  oantiai  o[  the  oudinal  numbari  fium 
1  lo  r,  ttuRed  in  nny  ordur,  anH  npeated  ap  to  r 
timn  in  eucffUiiTu  horicontul  limn,  in  tha  Bame 
ordKT  M  at  fint  sdapti^d,  bnt  with  ■  chAnRe  in  the 
0  tbkt  the  Hmo  t«nn 


ikdioulkr  eolumi 

(") 
12    3    4! 
3   4    S    1    ; 


-e  Lhnu  . 


u  >Dy  of  the 


s  iu  the  (ollomns  ei 


13    5    3    4 


It  w!II  be  arident  from  inspection  of  the  Mnara  90 
framed  that  all  the  linen  of  Ggnrai,  whether  rrod 
horiwiBlally  or  prrpendieDlarly.  will  add  np  to  the 
lama  sum  \  and  if,  as  ia  the  eiamplea  abore  tfiTon, 
theamngrnient  proTJdie  f or  tlio  non-reenrrfncB  of 
the  lame  term  in  the  dia(-otiala,  than  Iho  dlaROnalii 
alio  will  add  up  to  the  »&nia  Bnm.  Likii  resulla,  it 
■honlil  be  Dotid,  are  al^o  o^itainablo  b;  a  upecial 
arranftement  of  the  tirmi,  whether  aa  regarde  the 
diagonals  or  the  whole  equare,  netwithstandtng  the 
reoQireaee  of  the  aame  term  in  some  of  the  rowi  or 
diasomiU— aa  iu  the  followicg  examplaB  ;— 

(0  (d) 


The  ieeond  nriiDitire  aqnnre  ghouiJ  beeonatractad 
rimilulf  to  Iho  fiirt,  but  with  the  mulliplea  ofr, 
fnuD  0  to  (r  —  1)  r,  instead  of  tho  cardinal  nombers 
~4aiD  the  folio wiofc  (xiLmplen  : — 


0    5  10  15  20 

0  20    0  20  10 

13  20    0    S  10 

5  10  15  20    g 

SO  15  10    5    0 

20    0    S  10  15 

10  15  20    0    5 

10    0  20    0  20 

It  will  bo  readil;  perorireJ  that  tbeioaqnamalto 
fulfil  the  oonditioDB  of  the  firat  iquarea,  ■■  rsgardi 
theequalauroroatiuDot  their  aeteral  rows  oroolnmni 
and   diaaonals ;   and   no  atno  mast  an;   eompound 
aqnaros  that  maj  bo  formed  bj  the  combination  at 
any  two  or  more  of  them,     And  if  in  combioinf'  a 
■qnace  of  thefint  kind  with  ono  of  the  aecsDif  it 
ia  BO  arranRod  that  the  timilar  ttrmi  in  itu  oneah 
meet  in  enccceeion  with  the  aereral  different  ten 
in  the  othtr,  then  the  reiultant  compound  aqna 
will  alao  eontain  the  oanliual  numbon  from  1  to  i 
and  will  so  fulfil  all  tha  aoDditioDa  o!  a  perft 
"  magio  iquare." 

EevertiM  to  "P  Q.V  letter  (1-Utl),  it  may  be 
Men  thattbe  aqaares  there  eiUibiteil  No.  I,  retnlt* 
from  the  eomhieation  of  (d)  and  (J)  here  giren  :  and 
Nos.  II.  and  III.  from  the  oombination  of  (b)  and 
(d)  rcspccliTelj  with  minarea  »'  ui  lo,  but  not  qnite 
Identical  with  (f).  And  it  wU  oe  rcudily  apparent 
tbatieretal  more  such  pcjnares  may  be  eoaetnieted 
from  oomhiuationt  of  the  primitire  aqiiarea  aboTc 
Biven,  and  of  othera  not  here  shown.  Here  follow 
Lmplea—combiuationi  oE  (a)  with  (e>and 


of  un  ar.>  looking  [urwar'l  lo  npOiic 
the  nuiumT  in  0]it'uf-doar  expuil 
iithri-,  by  land  or  nen,  Ih 

a  di-tAQoe  too  priiat  for  thp  Toicn  t 
,   by    mauy.     By  tha   followin 


0  kin 


nwh,   will   ba   f< 

molhod,  aftiC  ;i  li . 

per  miunte  can  be  Biftaalled  to  Buy  diatai 
H  pdcket-honilk.irehiff  can  lio  dii,tinai 
Bignalg  are  d<  ' 


andkiTchief  or 


ooda. 


the  oodo,  and  a  wnn 
letter  A  ia  thu«  oaoe  _  . ._ 
left  of  the  ieuder,  and  tho 
reoeirer  of  the  ninnngc  qiiita 
needle  in   tha  ni^l^  oode. 


the  loft 


r  tha  hrivl  -. 

"daah."  The 
ind  once  to  the 
appenrft  to  tha 
to  that  of  the 
iwledge*   thn 


EEPLIE3  TO  QTOEIl 


[30'.7a1— Xmary  ' 
nation  ahODld  loae  hii  life  in  thafODli^h 
•a.  L»t  "Grinder"  get  a  piartiral 
Tinker  to  pot  hie  wheela  together  fer 
Isllowini  way :— CbooM  ~  ~  ' 
uak,  or  any  aaanned  won 
ifharl  toinuer  ia  qnartiKi,  oaiat  luni 
>niod  liqnid  fine  tor  Uw     '    '         i'    - 


hind 


ipt  of  each  letter  by  a  *ertiual  wave, 
not  underatand  holds  np  hlH  haudkerohief  till  the 
aignal  be  repeated.  The  aendar  aifnala  tha  end  of 
each  wo>^  I^  a  horiiiiital  ware  left  and  right  at  the 
IcTol  of  tho  waint.  If  ha  make  a  miatake  nine  doti 
Bianity  ml]  out  and  begin  again. 

A  copy  of  the  Mcr^e  code  may  ha  had  from  the 


lerk, 


the      Kn^ 
U  iwa  tha  di-.tai 


JlECKASlc,  Vol  xxvr.,p  1 

if  aametimea  too  gr^at  to  dintinguiah  a  oap  or  hsnd. 
kerchief  without  a  rIiu?,  and  for  yachting  purposn 
I  find  it  conTcriont  ta  carry  on  board  a  red  flag 
about  2fl.  by  flft.,  hong  by  braaa  ring*  on  a  light 
Aug  ataff ,  so  that  it  turns  on  thL>staf[  without  rjUmg 
up  on  it.  Thin  can  bo  aeen  at  a  distance  of  one  or 
two  miles,  anil  the  return  eigimU  made  with  a  hand- 
kiTchi.'f  can  be  aern  Kith  tho  glasa.  At  night  the 
aignal-'  are  made  by  a  lantern  eclipaed  at  long  and 
aliort  intcrrals,  with  a  rcreen  (cap  or  otiicr  opacpie 
obj'ict).  The  long  eelipie  bring  the  daah,  and  the 
short  the  dot.  They  may  al«o  be  made  by  long  and 
eliort  iilaata  of  a  horu  or  whiatio,  or  in  other  w.iya 
which  will  anggeat  themselyca. 
Belfast.  J.  Brown. 


Tho  "  MoTTol "  HetOT. — A  much  wanted  in- 
■troment  hni  been  inTentcd  by  our  well-known 
correapondent,  Mr.  F.  L.  Striffljr,  lo  anpply  a 
di'ficieney  in  the  liicycliit'a  rcquisit^-a.  Tho  n<aa] 
price  of  theae  indieatore  i.i<  Trim  .£1  If-  npwanla. 
The  price  o(  tho  "  Marvel "  ia  10s.  Od.,  and  Mr. 
Striincr  aa^urea  us  it  will  not  only  do  aa  maob  as  ita 
dearer  brethren,  bnt  more,  inaimarh  aa  the  dlatanea 
indicated  can  be  easily  read  whilat  the  rider  ia 
mounted  on  the  bicycle.  This  latter  qnaliflcation 
abonld  be  a  apccial  recommendation  to  bicycli^t^. 
Theaiaeof  thB"MarTel"  is  SJin.  in  diameUr  by 
Sin.  thick,  weight  3  unnon.  It  i>  died  on  the  ailx  or 
spokei,  preFerably  the  former.  It  oan  be  made  to 
rcgii>ter  miles  by  Toiwarding  the  aize  of  wheel  it  is 
intended  for.  It  ia  best  to  hiive  it  register  roTOlu- 
tions,  aa  these  are  more  rigiiUy  eorrect,  aod  the 
diatsnco  can  be  a>cortiiined  lo  1  reTOlntiou,  whereas 
if  miles  aro  recorded  tha  diatanoe  cannot  he  relied  on 
for  le       ■  ...._.. 


hiat  Sooteh  i^ne  foe  tbote  Uurt  an  u<ii  dif 
(Toena  or  fioa  ontatr,  lifci  Um  griader)  el  i 
ilo.  Hare  3  dowda  is  each  ^nt,  rnpnl 
logethor,  tb«  wbeal  pnpady  toned  iTwri 
iha  lathe,  and  tb*  aoiMT  pot  on  preperlj' 
»ill  ncrer  fly  to  pitec«.-J.  P.  H. 
[a3»B.]— STotaiutIa  Hnury.-lt 

i:ar[anB  tbat,  in  olmMt  tnrj  initanca  of  ll 
iirtifieial  mamMT  tim  hr  it*  exponenx.  tb 
iiapplied  toramambtrtbingi  of  but  little  i 
iretl.knownprafenorof  musnonin deraw 
lis  method  to  remembering  a  lot  oF  d^ti 
neOBiriion  of  kiaga  and  qneana,  the  part 
organs,  and  a  poem  about  water  cominn  da 
ahara ;  while  Mr.  Iron  (p.  371)  illnitrilw 
hy  mnemonica  for  the  Sermon  en  the  Um 
cni  bono  ?  Dataa  an  about  the  most  nselet 
knowledge  i  tb«  phfenologieal  organs  an 
lietter :  (be  po«n  above  allnded  to  is  ekuA 
able  for  the  fiua  it  makei  about  a  limpl 
fact ;  and  iho  Sermon  on  tba  Btoont  is  aei 
a  tauiiieet  to  wliich  artificial  mcmoT 
applied  in  pnotiee.  What  ii  wantid  .t  a 
lion  of  ika  BfO  of  mnamonia  in  aciencc  nr : 
■a  auggertod  by  Mr.  Tempin  i  and  to  l>>'' 
oall  Mr.  Iroo'a  attention.— Wn.  Joq>-  G 
[3:!2eD.l  —  8yatem*lto  BiBmary.  — : 
allowed  to  ranaat  to  any  one  eoyping  my 
cal  table,  or  co;7li>g  one  for  tbemaelTe*.  i 
lie  more  eonTeueat,  aftei  writing  the  Gri 
I)  worils  as  printed,  to  make  one  large  t'i 
ivmaining  BO  wordi,  oonaiiting  of  0  sm 

.aob  word  can  then  be  mora  eaailr  cu 
mind's  eye.  Bnt  in  leamiiu  the  tsblo  b., 
lietter  to  repeat  tba  worda  in  batcUe-t 
making  a  atigbtpanBe  after  "Jew."  *'  boo 
Ac.  Tbe  word  repreaentiny  G3  abouLi 
inatead  of  "  goal.  Pistanng  a  "  eow." 
lie :  Picturing  a  "  oow  "  (tha  aecond  wan 
luMji  ofialt  would  recall  to  the  mind,  J:'. 
V:ind  of  procwaia  ivqaired  for  dalea,  aa  ill 
"Theo.  Iiod,"  Apniae.— W.  P.  luos. 

(34809  1— L.  and  H.W.  "  Cornwall " 
Tbare  lately  aean  an  engraring  ot  thi«ea 
^□swer  this  query  myself.  The  ''  Corn 
no  six  wheels  ;  tlie  leading  and  trailing  h 
liearing*.  and  tha  driting  wheels  inttd  ' 
(it  course,  outiide:  boiler  of  the  L. 
bt^ndard,  with  a  "cab"  orer  tbe  toot 
OTgiaeiaNo.  173.-B.N.H. 


<f) 


wpectixelj  !— 

1  7  13  10  3.1 
18  SI  5  (i  12 
10  11  IT  Zi  4 
23  3  OISIC, 
14  20  31    3    e 


And  he  will  ulso 
nnmber  of  lerme 
The  difficuHii'i 
tren  nom)>erH  w... 
the   appliration   t 


1  22  3  24  15 
18  0  10  11  17 
S5  IC  12    8    4 


.t  first  sight, 
he  nambcr  of 
ase  with  th 


thee 


alln 


icraled.    One  word  ae  regards  the  i 


re  of  3 


■dtoby"P.  G."  Though  there  wouIdappeL_ 
to  be  bnt  one  cbi.,'Hnation  of  nino  figures  fulfilliiig 
the  mjulred  conditlonH.  yet  the  same  combination 
ma;  be  prusentid  in  diScrent  aapecta— aa,  f«  in. 
stance,  by  ohangingthe  perpendicular  into  horiiontal 
oolumna,  and  rice  Tcrsu,  It  may  be  to  tome  anch 
varied  phase*  of  thia  square  thaf'P.  G.'a"  recol- 
lection  rererte  when  bo  thinka  to  haye  once  found  a 
Kcond.  I  do  cot  know  of  any  syatematio  treatise 
onthe  subject,  tfaoagh  doabtleas  .  .        ~. 

aboTe  remarks  are  liascd  on  recotli 
in  juTenile  bookn  of  sdentifio  recieationa  aome  forty 
yean  ago,  and  1  hare  not  Bineo  given  a  thought  to 
the  lubject  till  I  taw  "  P.  G.'a"  Mtor  theothar  d^ 


rota  tea  i: 


n  UKIn 


toot'u  for  ercn-  rerolutian  of  tho  wheel  to  which  it 
is  attached.  The  "  Maml  "  ia  hormelirally  closed, 
and  thartfere  nodnstordnnipcanpeniArate.  It  will 
la>l  as  long  rvs  u  bicycle,  barring  aocidenta.  In  ca?e  | 
of  o  apill  it  will  not  be  iujiirod,  the  parts  being  ao 
tew  nnd  aimple.  Mr.  SlriBlrr  hia  b1<o  inientMl  a  ' 
"Telemeter."  or  adju'lable  distance  indicator.  All  i 
the  eaiiting  mileage  indicatora  (with  tbe  soleeacep- 
tion  o(  the  "  Telemeter  ")  can  only  regiator  a  certain  | 
distance  for  a  given  siio  of  wheel.  If  applied  to  a  | 
whenl  of  different  diameter  than  to  that  it  waa 
originally  made  for,  the  meaaurameut  it  incornot  in  ! 
a  corresponding  ratio  lo  the  difference  in  the  diu- 
metera  of  the  wheel.  TbiahaabocnfeUtobaadiiad. 
Tantage  by  many  bicyclists,  and  alvo  aaiong  thoie  | 
who  prefer  tnking  their  plaatnre  in  rehieles  drawn  ' 
hy  horses.  Fur  one  reason,  it  ia  Tery  rarely  a  wheel  , 
ia  made  exactly  of  tho  diameter  it  ia  ordered,  ot 
atated  to  he.  It  may  be  called  65in.  in  diamptcr, 
and  be  54;;in.  or  55  Miitta ;  Ibia  error  will  bo  in- 
creaaed  iu  proportion  of  3'1415<J  to  lin.  in  the  eir- 
eumfer«ntial  measurement,  and  in  a  100  milia  will 
amount  to  a  acrioua  diacropaney  between  the  actual 
and  indicated  ^i'tance  travelled.  To  supply  this  de- 
ficienoy  Mr,  StnHlorhaa  iuTented  the  "Telemeter." 
or  adjuttahle  distance  indicator,  for  bicycleM  or 
other traviUing  machinery  (daR.earta,  carrisgea,  Aa] 
The  "  Telemeter  "  for  bicycles  it  made  to  fit  on  tbi^ 
aile  inride  the  driving  wheel,  thia  being  the  best 
and  safest  place  For  aueb  an  inetrument.  In  case  the 
ode  is  taken  np  with  a  himpor  circular  raliae.  it  can 
be  attached  to  tho  B|.-okeB :  this  must  be  apocified  on 
order.  The  aiie  of  the  inatrument  ia  3in.  in  din. 
meter,  llin.  thick,  and  weigbn  about  Goi.  Tb^ 
ordinary  "  Telemelec  "  will  r«Ri*tec  60  mitea  of  di- 
taneo  for  any  tisc  of  wheel  generaDy  naed.  I'orSs. 
ntra  thia  Talue  can  be  increaaed  ta  5UU.  The  outer 
wheel  of  the  Inatniment  rotatea  ooo*  in  half  a  mils, 
and  the  Talue  of  erery  tootb  in  it  is  S  yards  anil 
4-Stba,  thus  an  aoeoiate  maaaoramont  nu  ba  taken 


T.  4  RBllace  of  water  (rain  or  di>tiJ 
ce).  and  81b,  of  grain  tin,  or  tiu  »ha 

together,  and  then  pnt  in  the  bcU^. 

preTioualy  deanaed  by  dipping  ii 
ug.  Ttae.operationa  may  be  rariod 
j'ticlea  in'the  aolution  at  tbe  tiue 

then,  it  ia  adiiaable  to  add  the  ine 
'a  between  tho  articlee.  Several  r 
back  Tolumea,  and  I  now  » 
■       -ltl>    tin:  Mesara.  X. 


iHnjmctnli 


ning  tbe  carbon  ia   hnlF 

iliromio  acid,  and  the  outer  ol-11  i-outaiidi 
IS  filled  with  dilute  sulphuric  acid.  Tlii 
bo  coated  with  tin  are  put  into  a  b:ktli  c 
protochloride  of  tin  and  cream  of  turt 
Kithout  chloride  of  lin.  The  proportiu 
iugredirnti  are;  8  pnrta  of  protochkirid 
[rirts  of  cream  of  tartar,  and  2  pans  ol  I 
ii  the  latter  is  naed.  When  it  i.^i  pn:«( 
coating  la  effoated  more  raridlj',  Khcr<<^: 
hath  ia  oompoaed  o(  prutochlgride  of  tli 
of  tartar  only,  tlie  tin  coating  is  rei^  w 
not  produced  ao  rapidly  as  when  Die  culo 
These  iDgredionis  tihould  be  disaelrcd  i: 
giitlon-i  o!  dtttiljud  water.  The  bbwk  pla 
"'  pickled "  in  any  auitabla  Banner, 
immeraed  in  the  abOTe. described  batb  ' 
nnd  aro  allowed  to  remain  in  the  tame  f 
■      ■      ■■  thick 


>sit  D 


r  of  1 


^  pUt^, 


luirgd  o_ 
ie  other  ] 


the 


iritii  ordinary  care.    A  nin  I 
t*kH  to  iWBlHta  it  to  tha  NM 


of  5  n 


coated  are  connected  by  a  wire 
of  the  battary ,  while  the  negative  esa  oi 
ia  connected  with  a  piece  of  tin  hnug 
hath.  When  the  plates  or  otiiei  piece 
have  been  mfficiontly  eoatcl  w  i-Ji  tiu.  t 
over  a  fire  in  oider  to  give  the  tixalDat 

.  aaoe.— UdCiBTaiN. 

[32836.1— Thrao-Cyllnder  ^dnei 
ehiinia>''hinta  a  complaint  tLat  ay  r< 
weeki  altar  hli  qaeiy.    1  eannjit  Mo  t 

[ttln,  VMly  «M«igh,  bnt,  as  {iBMJr 


i,  1878. 


ENGLISH  MECHANIC  AND  WOULD  OK  SCIENCE  :  No.  693. 


. ._       ._  «  wonld  molt 
B  aope  nr  Bomfithins'  jas  Mr,  Wi«sflDi1atifl 
IE  Dp.    Noir  to  aiiBinir  the  >dditiQUtt]    whitb  ia  to  I 
■raoldMy  "fe>>"  tfae  "rirtaa"  of  tbrto.    knd  fills  tb«  _     .    .      . 
iiue  is  fnllf  eatabliahed.  Tbsn  ia  ■  B>ood  |  little  for  tbe  labsequi 


rtninlf  not  retlon  ihe  tonpw,  [32031.]— Dried  ApplM.— Ths  ap^  to  ba  dried 
><4aDRer  «a*i  it  would.  Hot  iron,  too.  ahonldllM  war,  or  wRat  ue  known  in  EngUnd  u 
applied  till  (he  "  fatt;  nutter  melU  "cooking   s.pplsB."      Pare   them    CKreTullr,   thaa 

.._  .- i3_;-.v-_i  i„_:__  I 1 -■ ->re :  after  which  thread  thelilecei  on 

_   ._         ..  ._.     ._    , ,.__.__  ._ , -__ .  and  hans  op  from  eeiliur  of  kitoben. 

.  , .  ..  conrM,  when  the  ateaia    Water  elioald  ucicr  b.'  anoved  to  tonch  the  gut     Wben  perf eotlj  di7  th^  mvbe  paoked  in  a  Soar 

ODB  piitoD  to  DDDther,   but  that  la  I  My  skiiich   above   tl.i'  book  end  eje  amplr  loDk'  |  banvl ;  will  keep  good  tor  11  montbi,  if  nHin_4a 
pared  with  the  fact  that  tbcM  eti(ribFB  icnoDsh :  thos' art  coiiiiiionlr  mnob  too  long,    f  '     '         -    ■  '  <     >< 

verr  higheat  apeede  withont  knoehluif  I  that  tbe  book  hiui  fn'i'  \:^3  (not  Ioom)  id  the  eye, 
to   piecea.     Mr.  Willau 'a  engine  (FriB  '  it  will  brtuk  mKoiiii:  "vera  smalt  paltey.    A  smau 
D  p.  ai.  Vol  XX.,  and  there  ia  a.  lettor    coiru  aqoare  file  ia  most    anitable  for  filing  th. 
nUemsn  on  p.  Z21.    A  trial  was  mail?    hollow  enrre  of  the  end  of  gnt.  as  a  Fqnare  file  lafoi 

iteam  lannch  No.  80.  EtUd  with  In  in  'filing  hoUowa  generallj— a  fiot  that  I  have  fonn..    „,   ^^  uuuuujl.      a.   .cr.  sum 
led  by  Willan'a  nen-«oinpoond  ^pe  ,)f  !  Tery   commonly  nnknown    eTpn    amonn    workmen.  '  behind  the  posterior  lena  of  a  i\ 

jrensine.    The  mean  number  of  rero-  iT.pping  thebole  too  («r  in  particnlarly  in  thehook,  ,  greater  dep^h  of  foona ;  bnt  in  iDca  a  caae,  W  my 
Thorneycroft  propeller*  waa  o"r  tin    la  nearly  certaia  to  makoit  gixe  way -J.  K.  P.  ■  eye*  the  lose  of  liaht  and  doflDition  ii  won*  than 

ind  the  speed  realued  was  Bi  knots,  ti;,.  ,     (ETery  reader  of  the  Enolish  Michanic  will  |  the  eviL    H.  B.  H.  moitaocDltam  himaelttoobiMt- 
with  that  olaea  of  boat.    I  hare  „c.    welcome  the  re-appearanoe  of  ■  J.   K    P.      in  .la    gi„^  of  linger  fooos.  or  low  powen,  in  wUob  dU- 
la  qnit«_tme  that  this  matter^ was  ably  |  Fennoa  in  depth  of  the  object 
■     ■  'ODtheC 


3(.'    prepareL.    ,„ — ,_^ — ™_- 

c  r   larly,  and  ahnll  be  happy  to  aoawar  qnenea  that  I 
■■      say  be  able  to.— A.  T.  Bakbaud,  Qaebec 

[339iS.1— Beduolns  Aperture  of  ^In.  O.-O.— 
[  apprehend  that  I  eannot  help  H.  B.  Herbert  ont 
if  bia  difficulty,  i  Tery  amall  atop  placed  e' 
,  .  ,.,  ...  •  ■■  willoe:  ■  "  • 
ter  depth  of  focna ;  bat,  in  n 

■  *"'  »  I  ciable.  Ha™ 


■ally  made,  if  set 
comlHDaluni 


inepr's  "  boiler.    I  cannot  giro  him  tht^ 
e  for  fixing  to  the  bed-phtta,  bot  haT'^ 
Bowu  clitcretion.— Black  Witch. 
ooks  and  Eyea  for  Catgut  Band.— 


ig  been  away  On  the  CSoatinent  I  hare  got 

-; :-.-■    Duuinoiuit  >u  arrears  ID  th '  -»  "--  =■ 

!._.   .    I     IT—;-;: . "™"™'' :  MicuAsin.    I  hare  an  i 

»o  tbu  and  kindred  iDbtBote  by  a  TotoraD  like  bim-    nked  whether  a  tow  paw< 

self  ii  moat  weloome.— Ld.1  behind  a  hioher  ona,  woqIl 

[33881.]— Qaa-HoIdOT.-'nie  last  few  Dnmbera  of  '  In  lien  of  a  high  power  F  I  think  that  there  would 
the  Enolish  Mechanic  hare  jnit  come  to  hand.  '  be  but  rary  littk  chance  of  a  good  resnlt  tbia  way. 
ood  OD   looking  throngh  them  I  pepuTe   eeveral  !  Hie  correction  of  the  lenses  wparatoly  is  Dot  aneli 

work  well  in  eombinatioD.  and 

lid  be  mnch  distorted.    A  far 

B  an  amplifier,  consisting  of  a 

perhape.  rather  vague).  I  write  to    double  conoaTs  lens  of  crown  ^laaa,  set  abonl  Sin. 

, .- ;ly  for  steHng  gases  snob  aa  ou.  i  mora  or  lesa  behind  the  object-glass ;  this  sometime! 

ten,  hydrogen,  marsh  gas,  air,  carbonic,  ashydrida.  '  «Tou  improTes  the  defining  quality  of  some  objao- 
fto.,  preiions  to  passing  tbemorer  an batanena  heated     liraa.— F.  H.  Wenhau. 

n  tubes  in  a  fnrnaoa.  I  hare  found  "  Oa'a"  pUnol  [32*09, ]-B tonne  Taa  -  Urn.-"  Coppersmith - 
t  gas-holder  made  of  unc  to  ancoeed  rery  well,  bot  will  find  a  method  of  broniinif  on  copper  on  p,  200. 
[want  to  dispense  with  weights,  and  aaa  water  as  i^ol.  XX.  i  see  also  p.  815,  Vol.  XXV,,  aod  p.  B7. 
;he  preiauro,  in  the  same  manner  an  in  a  Pepys,  If oL  XXVI.  There  ace  other  mathoda  of  bronring 
Mr.  Lancaiter  s  method  described  on  p.  a08,  i  tned  .Utacribod  in  the  KNOLiau  Mechanic.  Wonld 
«ime  tune  atto  ou  a  amaU  scale,  with  a  Winchester  '  ^ri^c  a  search  through  the  iudicos.-J,  F,  M, 
■Ctha'?  n'^n^i?,n"Sr;^°"^?h'yl;ru,'i^"ti;    :  J^7.,^-^r^^,  ^'"^^^''-l  '"'^^^T 

iilowB  tbe  cork  out  of  the  generating  flaak,  or  else  a     ""^f"^",'  »'>»  ENflLiBH  Mechanic  can  supply  tba 
iJeoe  ont  of  the  Winchester  quart.-F,  A.  B.  J.  ,  -eiiired  infqrmation.-Li70T. 

'-B83J-HaUw«y  Grease.  -  Thia  i.  made  aa     i.^f^-l-?.^^"*""  ,5;T  ^""'^^  2i"^, 
ibef  on  page  2&  by  -  H.  B.  F.,"  with  Iha  addi-     ';™'"'4   J""^  '""  P«'»l''r  It*""""  »  artiftcua 


looking  throngh  them  I  perouTe   several  !  '. _ 

SDSwers  lo  my  qnerj  from  cormspondente  to  wfaom  I  u  to  enable  then 
[  owe  maoy  thanks.  There  being  a  little  nisnnder. .  bha  Geld  of  riew 
itanding  aa  to  wbat  porpose  the  gaa-bolder  is  fot-  oatler  ulnn  is  Ir 
[my  qnery  being,  perhape.  rather  vague),  I  write  to  double 
lay  that  -■«'■• 


nurl  dcp 


^  waahiugsoda.    Ittakes 

to  make  it ;  bat,  aa  regards  the  quaatit;  of  eooh 
iirticis  need.  I  cannot  with  any  certainty  speak  at 
ireaent.- C1UU.T. 


f  tKn  iVirw,  anDivapa  Ap..t   T     ^"at     Jonn      wants.     11  oc  la  af^iuintca  w 


JO  three  answers  firat^l     ""'*    "jonn"'   wanu.      ii  oe  la  aeqnaintcd  with 

iTi  i"„L^^'.'^li  _;itji^ 11  _.  _.^'.    '  inKitical  plane  and  solid  geometry,  be  will  hare  ni 

nt  1  never  met  witb  directions  wors^  ■  !.„„Ub  —JVh  it     if  not   hon  

a  few  inatances  long  ago,  when  aomi'  i  ?  ;T  Tiir'j^  IiIT:-!..?: 
empta  wilfully  to  deceive.  "Oa"i.  ',^_"_H*:  ?~,T»?'i*^*f''l''J 
1 ijjjj  jij^j  jjijj  ^     what 


,. i.]— Intermittent  Down-word  Ttltration 

i,f  Sewage.-"  St.  Mar"  aboold  read  Prof.  Cor- 
[leld'a  Beporta  to  the  British  Ai-sociation  in  hia 
' '  Treatise  on  the  Treatment  of  Sewage,"  pobtiAbad 
"      aillan.— Babkiso, 


t ;  aod.  aa  be  saya  the  gat  only  wants 
1 '' nothing  eliB.  it  is  clear  he  choora.' 
The  hooka  and  eree  are  neaally  taper 
iameter  with  callipera  joat  below  thi 
and  that  ia  the  right  siia  for  the  gnt 
.  select  hooks  of  tbe  aiio  of  the  gut  tx 
r  part.  Next  rednce  the  gnt  nther  hg 
penknife,  or  by  Gliog  on  a  notch  in  a 
as  a  support,  taking  care  to  leave  it 
.0  screw  ip  bard,  and  particDlarly  to 
trmiualeina  Uont  cooe  or  pyramid. 
Now  seize  the  gnt  in  the  vice  in  a 


Ornaed  of  two 
re  filed  in 


lita  of  hard  wood,  c  c, 
'     •         Didbruiaing 
th  plenty  0? 


■rew  the  hook  harrt  i 

tner  the  hand-vice  i.-  _ ,. 

toforcc  it  on  with.  If  the  tip  of  the 
nside  the  eye,  cut  it  off,  and  screw  on 
lent  tells  you  to  Flop,  as,  of  cmurse, 
3  avoid  stripping  the  thread.  Do  not 
ug  if  jou  can  iiToiil  it,  as,  if  jou  do. 
Teat  difficulty  in  starting,  it  ngnin. 
nr  own  hooks  and  eyes  use  a  piece  of 
arge  »iio,  to  avoid  splitting  in  (np. 
it  off  afterwards  to  aize.  Mouth  out 
:hiu  edge  with  a  cone- con ntcra ink  ; 
edge,  in  Ihe  act  of  screwing  on  to 
throw  up  any  fibrea,  pare  them  down 

to  lead  properly  into  the  hole.  In 
fa  as  much  substance  as  I  can  at 
M  that  is  wbere  they  break.  Kyes 
r.  As  they  are  haidaned  and  bUied 
aper  there  ia  little  fear  of  softening 
[  tlMm  off  the  gnt  when  necessary ; 
wke  thm  too  hot,  plunging  them  in , 


i   plsu  of 
.SA  B  along 


J,  uB  »Lu  uuis  uu  '     [3300S.]— Photo  Varnlih.- No  vamiahat  all. — 
■,  1  will  try  to  ei-     r>'.  8- 

y.  liela*  this  line  '      LSS013.1— Wood-OuttlngMaohlnery.- Thebaat 

radina  of  pipe.    This  is  I  ))i>ok  ia  Richards  s  "Treatise  ou  the  Conitnction 

elevation,  a',  aa  »hown,  i  md  Operation  of  Wood-working  Machines,"  wbioti 

.king  tho  angle  rcqnirsd.^  From  i  set    i a   profusely   illustrated   with    plates    of    tbe    beat 

inetiea  of  mnchiuea  ISpons).     The  same  author's 

Opcrator'a  Handbook  "  ia  also  a  uaafol  work. — 

.k: 

.1— Sneotraaoono.— Mav  I  anggest  that  an 
little  book  on 


. .., ju  page  'JUi,  looks  at  my 

again  na  wul  find   that  he  has  misread  it,  aa 
lery  asks  for  information  on  eliHitrotjpiag  with 
la  carat  gold,  and  not  gilding  on  16  or  IS 
carat  gold.-K.  N.  d 

[S^SLl-Bydrlo  Sulphide.- Both  L.  Briont  (p. 
MnjandV,  W.  Unncey  Ip.  331}  omit  to  sUte  that 
tbo  8b.S:,  and  HCI  must  be  bi..nted  to  evolve  OS ; 
or,  in  the  technical  jargon  of  W.  J.  Gtay,  that  tbar 
."and  0  sot  oS  any  number  o't  equal  diatanoes^^i^r  wiU  not  yield,  it  "in  the  oold."  Uy  the  way.  wiQ 
bring  =.  0.  a,  Ac.  From  thaea  points  (r.  1.  2„  ic),  I"  Bnantjive  his  reasons  for  sojing  that  thit 
draw  linea  at  right  angles  to  i  y  to  meet  i.'  9-.  method  yields  H.S  in  a  far  purer  state  than  the 
From  these  points  in  elevation  draw  lirds  parallel  leS  method  ?  He  follows  several  te«t-booka  m  that 
loJiy.  From  a.  9.  and  t.  aot  off  distancaa,  1.  2.  S,,  assertion,  I  amaware,  but  neither  of  tbem  gives  any 
to,  B.  a  7.,  4o.,  eqnal  to  the  same  diaUnccs  in  the  f'™"'  fo'  ''■■  As.to  W.  J.  t.roy  a  remark  •■  that  the 
plan,  (I.  From  theie  pointi  rai^e  perpendiculars  to  j  POisonona  propsrt 
inrat  the  corraapondiug  horiioutiil  linea.  The  inter-  ^' ^  u  r 
Eirctiou  will  be  points  ia  the  required  corre.  Draw  |  '"'h  ^■>°^ 
this  ID  by  free  hand,  and  cut  out  to  it,  and  whet:  i'  uid— -  A  t  __ 
InrnaJ  yon  will  find  it  to  come  correct.     It  yon  do    Mntaining  ,1,,  of  H,S 

u*t  nndcr«tiind,  write  agun,  and  I  will  try  to  be    '"" '■'*      — 

ijliiner.— D.  M.  L. 
[32(W0.]-Pipo   Angle«,-Let  "John," 

r"'.'"'.^'''''"']-'^"^  wr?"'"?*^".!.'"'*?'''*'''  I  "rthOTt^mfforinV  f™m""it«"eff™ts  "ford'ayV^Jter- 
Jti.es  lo  tha  angle  at  which  the  two  lengths  of   pipe      _.-J|i      It  in  nin.triiliMhiBnPLrlLra.nca  nn  Ihn  nartnf 


I  rated/'  I  take  the  first  book  that 


ita  somewhat  over- 
»mea  to  baDd  (tha 

Chemietry"),  and 

been  killed  by  an  atoiasplun 

.. introduced  into  the  lungs  will  canoe  m- 

,  .._jt  death  i  it  will  destroy  life  by  acting  on  onlj 
Ihe  enrface  of  the  body."  From  personal  cTpsrieooa, 


I  to  young  at ._  „ 

ON,  HCN,  So.- Dauhbebt. 


nnirlo  formed   by  ai 

V>i<ectinglinn.  Next  determi 
t':ii  parallel  strips  of  sine,  the 
MFCS.  In  n  lathe  turn  up  a 
<-.!  Hcdrically  with  the  finished 
1jH<re  of  the  proposed  pipca,  the 
iTiIindricul  piece  of  wood  to  fit' 
„-;!.  Lastly,  bend  and  atam 
,w.:und  tbe  wooden  cv]ind<ir 
tremity  of  tbe  obliqi 


ttito  a  bint  scriber,  and  mark  off  on  the  insiijes  of    . 
the  strips  lines  even  with  the  laceof  said  oblique  end,  ■  I 
adA  cut  the  stripe  by  the  lines  so  drawn, 
luitfitting  ought  to  oecnr  at  the  joiata.— S. 


ly  ineliniid  to  each  of  the  I  [33C£7.1— Henry  Andrews,  Almanao  Hakw, 
Seta  bevelto  tbeacute  '  to.— Perbapa  the  following  may  be  of  some  use  to 
two  lines  and  th«  I  j'onr  correspondent,  "B.  C.  H..  nnd  also  of  some 
,  from  the  width  of  I  interest  toother  readersof  the  BNaLiKJiMRcuAHiCi 
ere  of  the  fiuiahed  |  Henry  Andrews,  the  celebrated  calcnlator,  waa  U>m 
lieoe  of  liard  wood  ut  Frieafi>n,  near  Urantham,  of  poor  pirente.  By 
imater  equal  to  tbe  i  lits  own  industry,  from  a  limited  odnoatioD  he  made 
cut  ana  eud  of  the  I  ^reat  progresa  in  the  liberal  arts,  and  was  JDstly 
I  bevel  as  previously  .  .  steamed  one  of  the  best  aatronomera  of  tbe  age. 
the  strips  of  sine  ^Vben  only  six  years  old  ho  wODld  freqnaDtly  ataod 
little  bejoiid  the  i3  his  ehirt  looklngat  the  moon  ont  of  the  obMnbMC 
time,  I  i'indew  at  midnight ;  and  whea  abonl  tea  famtl 


uFriertM- 


■ar- 
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JiTLT  fi,  1 


1   Baloilatioiu.     At 


1  him  two  or  tbiM  bonis 


Kriiw,  anc.   .„_ 

SIbbIM  u  Mmnt  to  a  ahi^evac}  kttar  Uiii  ha 
««at  to  linmla  to  mit  npoD  •  Udr,  ft&d  dnnair 
llua  MTTitnda  nwd  ftt  tnrj  opportnllitj  to  make 
Matlier-KlaHei  aad  WMlW-hoiUM.  BU  lart 
ritnatioD  of  tUa  kind  w*  '  " 
J.  Tninnm,  Eaq.,  and  hU 
intsnt  on  itodj  all  —  '  *'" 

ararr  dw  for  thai  ,_, ^ 

176^  ha  want  to  Afwwfar  Hdl.  tba  Mat  or  Sir 
Chnitophtr  Whichoote,  to  new  tb«  rraat  «etipM 
of  the  Rui  whiob  waa  limble  on  that  daj,  wbvie  ■ 
Bnmbar  of  ladiat  and  gentlemen  had  aannbled  for 
the  porpoae ;  ttii  mm  be  bad  prarionily  oaloolatad  a 
Vpa  of  thi*  ecdIpM,  he  preamted  the  nme  to  the 
cnmpany, ihowine  tb«m  the  mannarof  ita  ^pear- 
•aoe  In  a  dark  room  upon  Aboard,  and  aftar  it  waa 
orer  they  tuanlDOiialT  dedared  that  hia  ealoala- 


A  ifaort  time  after  this  period  he  opened  a  ecbool  „, 
BaiinethorpB,  near  Grontbain,  Kod  afterwards 
eneasfld  ■■  an  aiiier  !□  s  clBr(;ymui'B  boardiag- 
Bchool.  at  Stilton.  He  then  setllod  in  Cambridge, 
wbera  he  pcopoBed  to  reeide.  in  tba  mpoctation  tbnt 
heipifffat  denTe  Bome  nilrantiLETe  in  prospcntia?  hia 
atndieB  from  the  man  of  i-cieiioe  in  the  Uniienity ; 
bnt  the  noise  sod  bustle  of  the  town  not  boing 
agreeable  to  him  hn  left.  Cambridge,  and  came  to 
leside  at  Boyston,  MertFordshirs,  where  he  opened  n 
■ohool.  at  the  aire  af  28  years,  and  at  this  place 
ooDtinaed  antil  the  day  of  hia  death,  which  happened, 
after  a  Bhort  illness,  an  2eth  Janoar;,  1S20.  at  the 

state  of  ffood  health  titl  hia  kst  illnesa,  when  the 
greatness  of  hia  mtad  was  more  particnlnrly  con- 
i^icooDB.  On  hie  death-bed  not  a  mHnnnr  escaped 
his  lipa,  bnt  serenity  oF  mind,  resignation,  and 
patience  were  conataatlj;  depicted   on  hia  oonnte- 

tiie  vital  siwrk  bad  fled.  He  wag  for  more  than 
forty  years  the  author  of  that  tar-famed  production. 
"Moore's  Almnnac."  puhliahed  by  the  Stationera 
Company.  The  "  VoiSlellanim"  ofHenry  Andrews 
wu  ibe  moat  ancoesafol  of  the  predicting  almanaca, 
its  sale  bein^  about  £00.000  copiaBaanaally.  This 
prodigious  circulation  of  Chaldean  m^eteries  waa 
owins  to  the  aatrokwieal  predietioos  with  which  the 
worthy  salonlator  waa  required  to  fill  it.  and  with 
vUeh  it  WM  allowed  to  be  filled,  thoueb  printed  for 
«  pnldia  dompanj  and  reiised  and  eanetionod  at 
Lambeth  Falsca  by  the  Archbishop  of  Conterbary  ! 
Aadrewa  was  greatly  enleemed  for  hia  integrity, 
talents,  and  modesty.  His  profound  knowledge  of 
aitronomy  and  mathematics  was  acknowledged  by 
every  scientific  man  who  was  pereonnlly  acquainted 
with  him,   or  with  whom  he  bad  b«on  coanectcd, 

Sirticnlarly  by  the  late  Aatronomer  Eoyal    {Dr. 
laakelyne),   who  valnwl   him  ninch.  and  who.  in 
relation  to  theA'uKHcui  ifpAcmerw.  wosin  conatant 
■    correfpondenco  with  him  for  nearly  half  a  century. 


gfrom 


a  of  c< 


Xaulical  F.phemeris  hcraisiiedthe  thank's  of  the 
Soard  of  lAugitude,  aeoompnoied  by  a  hand^oniB 
present,  as  a  jnst  tcibote  for  his  lonif  and  ardoous 
aervices,  for  which  be  would  never  ro™iTo  more  tban 

■inc  and  Monthly  llagnxine  for  the  year  1820. — 
Gi^wvroBK. 
[3S0K.1  —  Fhmiphate  of  Alumina.  —  Id   the 

■='-en  by  "  X.  Y.  Z.."  p.  378,  what  doea  he 

C^.  P0|.  and  HO  (qoMy,  bTdrozylJ  P— 


<wn  by  one  name.  Thedii- 
lincnoE  IS  Ibis :— 10  siDcccrnphy  the  work  is  drawn 
direct  on  the  plntn  or  fraiQed  I'aper  nscd,  and  tbe 
plate  bring  properly  manipulated,  it  may  be  workud 
with  letter- pri^' a— nimilar.  in  fnct,  to  an  electro 
tlock;  HnaBiaty  being  principally  naed  for  ropr«- 
ductioD  of  print,  Ac,  or  drawings  done  on  plain 
Jiaperwitb  brnah  and  pen.  The  plate  ia  polinbtd 
>nd  the  work  treated  aimilarly  to  a  stone ;  but.  >t 
the  aame  time,  I  do  not  pratead  to  aay  it  would  n«t 
1m  possible  to  use  a  polished  plate  in  connection 
vitb  lincoijraphy.     "  D'Hvyln  "  and  others  will  we 


that  there  being  no  eompo 


■sible  to  pnll  if 


:e  the  rollers.— Pa  pf 


[33117.]— Chamber  Orun-— A  lonndboard  i 
4ft.  6in.  would  rather  orowd  the  pipe*  ;  bnt  as  mm 
of  yonr  atopi  are  abort  (that  ta  to  tenor  C>  I 


4ft.  Bin.  would  rather 

of  yonr  atopi  are  aho--  , 

might  be  got  in.  and2ft.  would  be  wide  d-..,,.,...  .. 
to  peaal  pit<eg  1  am  greatly  rierc'iaeri  as  to  thef 
JQBt  now.     I  have  not  heard  a  pyratniilon.  bat  froi 


oosfidently  recommend  i1 


Id  know,  and  si 


till)  be  L 
Did  tell 


a  pyrBTnii[< 
.u,uk  It  ia  i«...u.u  ,.,1  . 
>ving  a  iHurdDn,  and  can 
to  you.  Ai  for  sach  n 
sail  scale.  [  wtih  myaaU 
iliged  if  you  or  any  other 


it  be  great  .    ._ 

taw  the  surplus  off.     By 

£ 'pes— they  add  gr<mt' 
ue.    As  tolhelieet  __ 
£nte  with  inverted  lipn,  nl 
ud  is  not  difficult  to  m 

tMlefor 


3110.]  -DeoimaU.-Tour  eian 
e  accurately !  however,  the  va 
'le  found  by  mnltipl^ini 


-V  +  I  =  33 

i   -%  = 

■001024 


■0003018  -i-  -  7  = 
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Ans.  3'141Gg3 
— L.  Harhob. 
[33153-]— Hobby  Eorao  for  Crippled  Child.— 

When    I  read  the  aboTB  query   I  very  aniioBsly 
awaited  repliea.  becauaa  aonie  fourteen  yearaagol 

that  time  waa  a  vary  weak  child,  particularly  in  his 
loios  and  lege ;  ami.  believing  it  waa  quite  neces- 
sary that  be  ahonld  haVe  belp  to  learn  bim  to  walk, 
and  that  help,  if  poaaible.  to  bo  applied  by  himself, 
1  set  obout  how  beat  to  obtain  it.  and,  remembariog 
heariue  old  people  speak  of  the  "  go-cart  "  or  hobby 
horw,  I  determined  to  make  one.  But  here  oom- 
niencoil  a  difficulty,  for  I  do  not  think  "  here  at 
Iraat  *'  that  there  was  one  in  existence ;  eo  I  bod  to 
Iw  conteat  with  learning  that  it  waa  a  aomething 
that  a  cbild  could  be  placed  in.  and  pnab  itself 
about,  and.  being  tolerably  well  veracd  in  the  use 
of  corpentura'  tools,  I  aet  about  in  eameat  to  make 
one.  which  1  boon  accomplished,  and  the  child  took 
to  it  readily,  and  hod  not  had  it  in  use  for  more  than 
a  week  or  lo  before  the  little  thing  would  run  in  it 
as  hard  as  its  little  legs  could  patter,  and  very  eoon 
it  had  tbe  daeinjd  effect  of  teaching  him  to  walk  or 
run  without  it.  I  need  hardly  add  that  we  used  it 
for  our  other  children,  and  Jso  lent  it  lo  friends 
who  hod  se?u  it.  1  have  somewhat  digreased  from 
thn  commnncement ;  but  I  waited  to  aeo  if  anything 
,ld  be  advBui^d,  and  up  to  this  there  baa 


.then 


e  in  the  I 


syl«i_,  ._ 

rt,  cauainic  tbe  child  to  toxiow,  ana  so  giving  the 
ipetna  to  walk  or  ran.  Directions  for  making  are 
__  follows ;— Whilst  aome  person  holds  the  child 
perfectly  npright  npon  the  floor,  oarafolly  take  tbe 
height  to  under  the  arm. pits  for  tbe  height  of 
go-cort.    Procure  an  llin.  by  |ia.  board,  and  strike 


piecea  to  form  tbe 
rim  of  3ft.  Bin., 


r  tin  lea 


ivoided— and  let  it 
.  will  take  aererol 
Then  oat  another 
uid  tban  the  other, 
the  first,  letting 


nui^.L4  m^Db   J»    BL'lJULIflJ    bCrbtTflll  HJ   LDB     lirSl,   leiElUg 

the  top  ioiots  tall  well  into  the  middlea  of  the  Era) 
rim,  BO  that,  when  acrawed  together,  it  vrill  be 
stronger  than  a  !oli<l  piece  of  a  greater  thickness, 
owino;  to  the  grain  of  tba  wood  having  been  croaaed. 
For  the  npper  rim,  take  the  measure  of  the  child 
und  the  waiet  under  tbe  arm.pite,  and  cut  a 
'colar  rim  in  one  piece  from  a  2in.  piece  of  board, 
.ii-i,  \n  tno  ^i,-  ~„5^  ootaide  meaBure-  auv  lOin.. 
■olid  rim  2in.  thiclc.     Do  not 


re  the  ii 


rough.  ' 


at  least  ' 


Ante: 


carefully  work  this  rim  to  a  round, 
off  all  sharp  edges  fmlliciently  lo  ti 

of  tbe  cbild  wilhont  hnrting  it.     Wi 

saw  make  one  clean  ont  through,  then  at  a  auffioient 
distnuco  to  admit  tbechild'a  body,  and  alao  between 
t«o  uprigbta,  make  onolber  cut  from  tbo  top  aide. 

I'li-r  .'hie.  and  holt  an  inch  nearer  to  the  top  cut, 

.'w  aaw,  extend  this  cot  laleralTy  to  the  Erat  out. 
-■'  tbr>t  a  good  rabbet  and  bearing  has  been  formed 
lur  the  piece  when  closed.  Tbia  will  regniro  hang. 
iug  with  n  brass  hatt.  and  fastening  with  a  small 
braas  bolt  placed  "'^— DMib.    Then  ptocuto  eight 


oaatora,  with  flat  aaraw  plate*,  and  fii  tlm 
diatanosa  on  the  nndar  aide  of  bottom 
three  pisoes  for  aprighta,  lay,  oat  sa  in  aki 
tenoned  in  both  top  and  bottom  rim.  Thi 
these  mut  be  moh  ■■  to  give  the  heigh 
when  all  ii  togather,  giving  a  finiihad  ■ 
■omewhat  like  aketoh  apponded.  Shoold  " 
think  th*  plan  worth  while  to  try,  I  will 
farther  hy  latter,  or,  it  unable  to  maki 
rienoe*  a  difficulty  in  getting  ene  made, 
ohjeotian,  if  be  writtn  ms  to  that  gffect,  to 
for  him  at  a  reaaonable  ont.- W.  HoBLl 
HoDM,  Toddingtoo,  Beda. 

[33t93.]-It«n    PUnofbrt*.— A    "  aol 

baok  ia  to  named  ■■  oontradiatineMon  to  tl 

artide  made  of  angle  iron,  and  riveted 

whereaa  the  forswr  u  oati  in  on«piaoe.ai 

no  rivett  to  grive  way,  will  atand  mnch  i 

the   bieakuv   tanautn    ot  tba   itTiDEa. 

advantaa*  it  the  faoilitr  with  which  the 

eorrea  can  y*  formed,  ai  at  B,  which  iraa 

tbe  quality  Of  th«  tone.     The  plan  of  . 

'      ig  back  indudaa  a  ahelf.  A,  on  which  i 

c  beds,  and  five  or  aiz  parallel  ban  b 

lieces.    Theae  bare  are  lis.  wide  at 

tapering  to  lio.  at  tba  baok,  and  are  ahont 

at  tbe  middle,  letemiinj  gradnally  to  111 

'    ictare  of  tbe  ^n  rimi  and  lop.    "  Fidll 

a  double  aonndboard  i*  very  good  in  U 

Ucks  out  ettential— that  ia,  post*,  wa 

liu,  to  coDdnst  tbe  vibratioiia.    Ifthej 

oonneotad,  one  would  not  affect  the  othi 

effect,  you  might  aa  wall  place  two  piam 

■ — ^     1  may  ai  well  mention  that  I  have 


esperiment  of  double  souadboarda,  aanni 
I  think  "  Fiddler  "  will  gnesa  with  wb 
■inoeonoe  waa  enough.  The  atraio  osa4f 
eonoert  pitch  would  be  about  10  tons :  bal 
teat  them  to  double  that  tension,  not 
doabta  of  the  back,  but  for  the  puipci 
itretdiiog  the  wires.  I  knoT  so  littld  of 
hiUtfaa  of  cast  iron  that  I  should  havi 
"  wall  hammering  "  would  be  tbe  very 
indnoe disaster.  "Fiddler's"  notion  of  i 
•pisce  needa  no  further  commendstion 
it  \iui  been  adopted  by  all  our  leodioi 
r  "iron  horiionlal  granda,"  but,  fnx 
ding  character  of  the  gon  metal,  it 
___Ba«ar)-  lo  cocase  thf!  wrest-i>ins  in  a  fel 
th^  would  cither  be  too  tight  or  turn  tee 
believe,  hewever,  this  arranganent  it  not 
by  tnnert,  sinoe  so  much  allowance  hat  fa 
tor  the  back  turn  that  it  ia  rstbar  aogi 
Albert  Smith's  oalahrated  clock,  which, 
pointed  to  twenty  misntei  patt  three,  ai 


waa  proved,  b 


aotlyni 


la  ef  lan  iron  over  a  wooden  baek  I 


against  m, , 

'-id  in  a  very  large  atock  of  aeaioned  wot 
aa  thni  rendered  ntaleta.  1  shomld  n 
fiddler"  to  go  lo  the  tronble  and  s 
making  a  pattern,  and  having  a  eaaiing  fri 
nnce  theee  ba«k*  wn  becoming  general  th« 
at  little  more  than  the  price  it  wmild 
'     '  to  gat  the  large  number  of  holea' 

,  and  I  have  every  reaton  to  belian 

manofaotnrar  ia  getting  tufficiently  awa 


[3319G.]  —  Dyinw  Inteatata.  —  I.  I, 
-dminiatration  ought  to  be  taken  oat. 
abaenoa  of  any  reason  to  the  Mntrarr  th 
granted  to  the  widow.  3.  The  estate  <^  tht 
will  belong  aa  to  one-third  to  the  widow  ■ 
third*  to  the  child-  Tba  widow  may,  of  oi 
and  do  what  ah*  likas  with  bar  one-Surd  *h 
share  of  the  ohild  should  be  sold  and  is 
Government  Becarities.     However  advent 


\.f:: 


t  deal   1 


roidable 


hand*  of  a  re*P*etable  lawyt  g  (■  I  do  nn 
can  arrange  matter*  withour  Uplhdp.— I 
3S1IS.]  -  Proaaiata     '".fcliiT        Ti 
Smith'*  aniwet  to  this  vou"^       ^• 
and  SKFaSCy  f-F.  W-  W^  \ 
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— ImproFeniBntB  in  Bicycle*. —I  "m 


.tot  wjetj  tb«i  a  bio^ole.    11  ii 


— Alefrlit  Edob. 

)— Oreea  FmTement.— Wuh  with  water 

I   a  little  c&rbalio  acid    bu   hena    added. 

afficient  for  a  small    psilFnl.     Tbe  green 

irobftbly  a  ■'  oonfem."— TbkhsilUN. 

]  — Oroon   PaTOment.  —  A   aolotion  of 


af  Ii: 


(Bbool  a  poand  to  half  baaket  of 


□  old  h 


I,  left  o 


len  wBihpd  olTwi 

le  grten  for  loina  monlhs,— J.  i 

]— Qreon    Pavement.— Get    

m*  Bbelii,  as  bnnud  Umeitone  ia  naiullj 
Scotlaod,  ndnoe  Uum  to  fine  powder  witb 
noothed  hamiiisr,  ilrair  MIiiib  of  the  powder 
tTBmaDldDiiiw  ■■bower  of  rain,  oraprinkle 
.  with  WBtar  fiam  ■  waterinO'-cAo,  let  thie 
01  10  or  IS  boon,  iwsep  il  all  clean  off ;  if 
1  ma>a  baa  not  diaappeared  repeat  the  opera- 
will  clean  it  effeotnallr-— An  Old  Mb- 
No.  1. 

.]— Adulterated  O^tbonat«  ofIi«ad.— 
as  mach  aa  poaiibla  ia  nitrie  acid.  If  an;- 
lolable  is  left,  il  will  be  lalphatu  of  bariaas 
»a).  The  aelution  mut  be  dirided  into  two 
and  h.  To  a  add  a  atrons  eolation  of 
of  lime ;  a  precipitation  will  to' 
oei  not  completely  diuolie  in  can 
as  carbonate)  was  preaent  in  tbi 
To  h  add  excess  of  acelio  acid, 
o(  oialato  of  ammonia,  IE  a  ptf  cipitale 
:  indicates  lima,  moat  probably  aa  oarbonate. 

.]— Adulterated  Carbonate  of  Iiead. 

id    besides     chalk  :-Salphite    of    barin 
<  of  lead,  anlphate  of  lima,  o: 
I  hare  rarely  found  more  i 
an  adnlterant 


1.    The  proceas  I  Hi'i 
eiioa  of  any  or  all  th< 


table  n 


underneath  will  do  For 


leid. 


i^nlphate  of  lead. 
I  of  bariam.  or  anlphate  of  lime— perhaps  ■ 

of  all  three.  Well  wash  thn  realdne,  anc 
with  a  little  ammoniac  snlphide.  Ifyon  faaT< 
r  washed  away  all  traces  of  lead  nitrate  anc 
Ine  tarns  black,  anlpbatn  of  lead  is  present 
«olie  in  hydrochloric  acid  and  boilins  water 
d  proie  the  oresence  of  lead  in  the  solntioc 
usaal  methods.  After  waihini  the  residni 
iiiuiPK  dry  it,  and  fase  it  withfonr  times  iti 
>f  aDiiitaraaf  Barbooate  of  potash  and  soda 
>  cool,  and  diMoin  in  hot  water,  filter,  adi 
ithidrooUono  aeid  to  the  Gltnte  to  driTt 
onio  add.  and  then  add  ■aolation  of  barinn 
I.  A  white  preei^tati).  inaolable  in  acid 
•  the   prnenee  ot   aalphnric   acid.     Thi 

ioialDble  in  ■■tet.  miut  now  be  dissolred  ii 
ie  ■cid,  eraporated  ta  dryneSia,  and  thi 
■  dii^ntad  with  alcohol.  It  calcinm  ia  pre 
iWed  by  the  alcohol ;  it  banan 


ni,  being  ioaolnl 


ibt  eitoDt  in  alooliol,  I't  will  be'tsft. 
c  Bolatioa  and  add  to  it  ammoDia 
ie  oiaUte  in  eicost— a  precipitate  ef  oi 
will  make  its  appearance  if  lime  i>  pr> 
!  the  barium  chloride  in  water,  and  a 

jwa  that  barinrn  ia  presool.    HsTing'  p 
■leeorpreseDoeoF  lead,  calcinm,  and  bi 


an  present  aa  carbonates  they  will  pass  i 
I  wilh  the  carbonate  of  lead.  Eraporate 
f  acid,  dilnte  and  pass  salpharetted  bydroffen 
.  the  warm  solntion  till  all  lead  is  precipi- 
a  snlphidel.  aod  filter.  The  filtrate  will  con- 
I  adolterants,  if  present.  Boil  to  eipel  lal- 
ed  hydrogen,  filter  if  seoeasary,  and  to  Ihf 

Filter,  wsah  precipitate.  diasoWe  in  HCI, 
.te  to  dryness,  aod  treat  with  aloobol,  &c,,ai 
id  above.-T.  J.  H.,  Bnry. 
9.]— Cobalt  Oiide.— If  by  "  prepared  oiide ' 
as  laflre,  it  ia  "  an  impure  oiide  prepared  hi 
gr  cobalt  orea  with  ^and  :"  if  emnft,  that  ia  i 
a(  potash  colonred  by  cobalt  Slide.  Cobaltoni 
?oO,  ia"a  grey  powder  formed  by  ignitini^ 
likta  out  of  contact  with  ur."  Cobaltio 
>r  (eiqDioxide.  C&Og.  ia  "a  black  powder 
mhta  isnited,  yields  CojO,.  eorrespoDdin^  to 
macDelic  oiida  of  iroD)."— Daohbibt 
t.J — Boot  and  ShoemakiQir^— Perbapa  the 
uworks  mayeait  "B.  W.  W."  which  ai 
tbtained  frora  the  office  of  .SI,  Crupin.  51 
Uer'i-Tow,  Strud.  The  "Man's  Maa ; 
•I  Tmtiaeoo  Making  of  Men'e  Boots  an 
'  Ia.ed-{  '-Tbe  Womao'a,  Man,"  a  siniila 
I  to  above,  in  making  women's  boots  an 
Is.  Od. :  "Tbe  Sboemendcr,"  containing  it.- 
Mia  bow  to  proceed  to  make  good  any  break 
tBMittiolgaoTuppen,  l*.ed.;  "Art  ot  Cat- 


iag  Ont  Modem  Booli  and  Shoei,"  witb  naBCTOu 
diaarams  illnstradTO  ot  tbe  proper  mode  of  laying 
down  patterns  of  aU  kinda  on  ikiiu  ud  fabriu, 
■mplete.  in  (oar  pirta,  at  Ii.  eaeh.— T.  H.  A 
[33233.1— Cookim  by  Oaa.- "Gastronomy" 
ill  find  that  it  i*  a  maoh  better,  cloaner,^  and 
cheaper  way  of  cooking  by  gas  tban  by  an  ordinary 
fire  The  stote  wbieh  1  recommened  la  oae  called 
-  -e  makcra,  -The  Wonder,  No.  A  5R."  It  ia 
of  sheet  iron  iaaide,  and  polished  out^iiic ; 
61in.high,  llin.  wide,  12iin.  bock  to  froDt. 
It  bas  throe  comjiarbnenta  tor  roaating,  stewing, 
baking,  Ac.,  also  fitW  with  anapparolns  for  boiling 
on  tbe  top,  on  wbi«h  three  paoa  can  be  placed,  Jt 
'     Terr  neat,  taking  B|    '■■'- 

■fieetion^  prit     " 
..on.    1  think 

for  "  Gaatronoi-.,.      .  - 

any  gas  company.— Studt  Quixt. 

[33a38.]-CooWl>g  by  a««.-W*  Un  a  itove 
capable  oi  oookiiig  erentbiBS  for  a  doaen  people, 
aDditwoikimortMtiabelorilr.  Tbe  gmi  j*U  are 
iotidetiieJowaFiiaTlirf  iton.  not  above  the  meat, 
bUatthebotton  tberaare  jets  all  ronnii.  1  like 
Ibis  arrangement  becansa  the  heat  nircn^off  by 
bimers  circulates  entirely  a r 
atddoesr-' J--  —  — •" 


_;>  little ,  .- 

■e  CiOa.,  oampleto,  with  pan  and  grid. 
.1.:.  .1a>i.  ij  fitted  in  every  re"pecl 
purchased  from 


l^a''itititj 


ir  fixed  I 


1  stole,  beCBD 


■e-.u.  ..u,„s  the  boiler  is  well  lupplied  with  

tbe  iron  woald  be  cracke<l  directly.  I  also  do  oot 
carefortbofire.clay  ;  anylhirg  that  tends  to  accuran- 
late  dirt  aboald  be  objected  to,  and.  again,  anything 
nnug  op  heat  should  be  discarded-— W.  J.  Lan. 

r33i3*.l— Flute.— I  «bon]d  adviae  "J.C'totn 
one  of  Endall  Csrte'a,  ia«7,  patent  flutes,  in  wood. 
Th'v  are  fine  instrnmeDte.  Tbe  fioMring  ia  mach 
different,  but  a  few  days  would  set  all  tigbt.-Q.  O, 

[33231!.  1— Slide  Bale,— If  "Cotewold"  would 
purchase  "  Instn^ctioaa  for  Uajng  the  Bontledge'i 
Engineer's  Slide  Bole,"  which  may  be  bad  from  any 
mlemaker,  price  Bd..  he  will  flnd  all  the  informa. 
tion  he  reqnirea.- J.  PoiJ.rrT, 

[33438.1— Slid 0  Hal*.— On  pages  588,  «»  of  tb« 
ENdi-iHii  MicHANIc.  (oc  Angnat  I7th  last,  i  ' 
iuforma'tioaMkndforby  "CotawoId"respectini  >u> 
words  "  Sqaure,  cjlinder,  globe,  over  various  Sgoroi 
and  names  of  materials,  fto.,"  and  when  thoec 
fieures  twhich  are  oallsd  Baoge-pointa)  an  correct. 
and  correctly  decimal  pomled,  ''the  tinea  marked 
-C  and  D  can  bo  used  to  get  the  cnbio  contents  ot 
round  timber"  hj  setting  the  leogtb  on  slide  q 
opponte  the  jimrm  sange-point  on  A,  theanamr 
hein^  on  line  C  opposite  the  'liaineter  on  D.  Thos 
tAkins  a  simple  eiaapla  of  ronnd  timber,  ■»,  Slin.. 
or  2ft.  long,  and  Tin.  aia.  -  Stin.  -  I'S^I.  girt 
or  circniurereQce  Ihrongbont.  lit.  Tltegniure- point 
for  dimensions  of  iKiuth  end  diameter  beingpro- 
perly  =  circular  inch'  per  tqaare  foot  x  12in.  long 
=  2.!0i)  (instead  ot  l!3,  as  ibown  on  Lne  of  rule 
marked  cubic  feat  lUdar  the  word  eylindar  and 
letters  1  I)-  n 

21  <io>.  length)  OB  slid*  q  Mt  opp.  gr.-pi  9,300  > 

Or,  "34  do:  Jo.  q  opposite  IS« 
0pp.  7  (Ins.  diam)  on  D  is  aos.  on  ^  very  nenri; 
'53Soal»eft.  Or,  >nd.  The  proper  G.-Pt.  for  leogtb 
given  in  feet  aad  diameter  m  inebea  being  - 
^'^  c  183*3  riutead  of  1,833  OD  rale);  than— 
3  |fl.  length)  OD  Q  sel  opposite  Q.-Pt.  ISS'3  on  A, 


opp,  7  (ins.  diam.)  on  D  i«  ana.  on  q  -  nearly 
'53fi  cub.  ft.,  ae  before.  Or,  Srd.  The  proper  a.-l 
when  length  (ivea  ia  ft.  and  girt  or  dreuBferes 
in  inches  being  ■  IfO.  9 (ft. long) on ^  setoi 
12-e  on  A,  opp.  I'SSS  (ft.  girt  ou  D  i«  ans.,  avain 
A  =   SSB  cut).  H.—Humiunuyr,  n«ar  Bradford. 


nie.    They  cost  Bd,,  and  will  eiptain  a 


ii  C^  3S;  Hi8,  34.     The  poreentMn 
of  CHi,  for  aiample.  is  easily  found  or 

asie   :   IQO  ::  12   :   7o  ;  and  7G  per  oeni 
~'     Uwtl    ■ 


9  vnpoDr  denaltie* 
are  tbe  balvea  of 

3le  von  toes'  '  ' 
f  II  a-     ■ 


leaves  le  per 

omponnd  aubstsncee 

jod  with  H  a*  1)  « 

Ibmr  moleoukr  weights  will 

these  wBights.      Thus,    1    I . 

temperature  aid  preaaura  weighs  «»  unauna 
a  orith)  1  and  the  same  lolamo  ot  H^  wewbs 
I'M  gramme  (1.12  divided  by  08W  »  17  eritlu). 
If,  theraforo,  wo  cnll  the  density  of  H  1,  that  ot 
B^  will  be  17,  which  is  half  its  moleonlar  wfsgbt, 

St.- OAaBBBBT. 

_  I— Bight  AsoeDsloa.- Long.  andUlnv 
lM"^dednced  from  R.A.  and  dec,,  and  vice  v«r«i.  tv 
the  following  method  i— In  the  figure  let  >  raproamt 
the  object  whoae  E.A.  and  dec.  are  known,  rtho 
Arst  point  of  Aries,  r  I.  part  of  the  equator,  r  L'  part 
o(  the  ecliptic,  ao  that  r  L  =  R.A.  of  object  8 1,  deo. 
L'long..  SL'lat..  andLrL'  obliquity  ot  Mliptia. 


cotg.  dee.  (21 ;  also  m  the  right-aiuled  triangla, 
H  r  L',  we  know  v  S  ;  the  riiht  angle.  8  t'r,  udOft 
angle,  SrL,  which   =   9rL  -  iTvL'.    Then,  from 


3co«.^rL'.    Take 

A.  Ob.  Sm.  43'OSseu.  (In  aro 
r  srV  S.,  tbe  obliquity  of 


igle,  S  r  L',  we 

.■  and  tan.  Ut 

iple  Capella  :  . 

>«'■).  dec.  Vi' 

the  ecliptic  23^  27'  2j'4 

dW.  oe«.  S'8430I71 

rS  80°  3S'  19-64''  ooi.  S'SISSSM 
a.A.  sin.  e-DB7BHe 
Deo.  eotg.  9-9erS70J 


Sri/isiiae'ti 

r  S  tan.  0-7«IS453 
SrL'cos.  Q'sestooe 


Long.  78°  48' 40  er 


0  7439401 

S'991I147 

L'  sin.  0'lieS3153 


Lat.  Sr  El'  48-ia"  sin.  D*B8M900 
The  following  is  tbe  inverse  probUn  emplorlng  the 
long,  and  lat.  already  foand  :— 


r  8  80°  3E'  19-64''  cos.  e'813Bfl«) 
Long.  sin.  9'9a3061S 
UA.  cotg.  0  3760343 


£JL  78°  IS' 30-46' tan.  inHna4 
r  S  siD.  S'fi94114r 
3rli  sin.  9-8010410 

Deo.  *E'  BO'  aaV  ain.  S'85S7U3 
Tbe  angular  diatanoa  ot  two  objeota  mar  b*  w 
nited  thus  i— Let  P  b«  the  pole,  and  S  and  S'  1    . 
■tare  whose  plaoes  are  known, then  F3  and  PS'jrOl 


1  have  apace  or  timeforhwe.    TheyMjohe  got  at    „j™„t  thSr  polar  disluioe.'.  and  the  angle.-SPB'. 

rP8',Un.PS',afso8M-PM--Pa,andooa.PM 
'"K    ws.  88'=iOoa.PS' eos.  SM-    ■   -*'-• "'" - 


.der  the  heads  ot  sqaaro,  eyliuder,  gbbe,  Ac. 
are  gange-pointe  for  finding  the  weight  of  i — '~'~ 
Ac.      Ton  mnst  liava  a  proper  timbor-conl 

role  for  mcaanrinftlmW.-HBNBTPiijiBE, 

nery  Colliery,  SheGsld. 

.l—BtldeBnla.—IbBTeapamphIet  entitled 

ons  for  UsiDg  the  Engineer's  Sliding  Bale. 

ith  a  Descriptios  of  the  Sewal  Lines  Upon  It," 

,.,    ..__.■..    ...  , -■^"ibed--bjH. 


i'eoa.SM 


rPST" 


Example   (Fig.   f)  :   Beqnind 


"  Directions  for  UsiDB  the  Engineer's  Sliding  Bale. 

with  a  Descriptios  of  t"-'  " '  •  —  --  "--    "^^  •■ 

which  is  prioted— and, _, 

Eemahead,  Lower  KenniligtOB-laDe,  I^mbeth.    If 


I,  pnblisbei 


proeares  this  I  think  his  will  find  ioitall  he  wants 
_  know,  or  it  be  Ukea  to  advertise  his  addrase  I  shall 
be  happy  to  lend  him  mine.- A.  A.  WATxnf  B. 

[33337. 1—Oas  and  Tormala.— Thia  qnery  is  so 
loosely  worded  that  It  ia  next  to  impossible  to  be 
comfortably  cerlninas  to  its  meaning.  ipT.a.H." 
will  wnte  again,  Hud  state  his  wants  more  dearly. 
1  shall  be  gbul  to  help  him,  if  abU.— Wk.  Johh 
Grev. 

(33337.1— Qbh  snd  TonunlB.— This  query  i* 
very  indistinctly  tipreHed.  Psrtiaps  this  will 
answer  it :— Refer  to  yont  tsUe  ot  atomic  weigbta 
Ceqnat>13;H,  1;  0,10;  S,S>.    Then  CBtWtails 


the  distance  from  Aldabaran  B.A.,  til.  S8m.  17s., 
3e«.  Ie°  IS'  ur  N.,  to  Sirina  R.A.  Ob.  SOm.  48b., 
leo.  IP  Si  Btr.  Here  8  P  8'  -  Oh.  39m.  48a.  - 
Lb.  >8m.  67s.  -  Sh.  10m.  Bis,  -  32°  43'  46^. 

PS  -00^  -  10°1B'64''  -    73° 44"   0* 

PS'"90C  +  10°S3'B(r-lO9°3B'B0» 

Pa'taii.0'6mS0l 

3  P  8'  0      


PI(onV.«tt.< 
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AnTOtli«rrMi>tnarl)e  treatrd  i»  thp  wme  mannn'. 
whatercr  tb«  Att*.  niav  ba,  obiwrnDEr  thst  the  poUi 
diilKDce  !■  rqiul  to  OtT  -  N.  dec.  or  SO'  -t  B.  dee.— 

L.  Harhor. 

{333l3.1-8llTerllks  Follah  on  Bmu.-A  lola- 
tion  of  nitrmtB  of  mercnry  will  jiTaiiiliery  sppeur 
anopto  bnifi,  only,  bnireTcr.  to  make,  the  mrtal 
jmitaiibKreink  tew  dnja  as  it  looki  briglit  st  Gnt. 

— W.  J.  LiSCAffTEIl. 

[SSS43.1— Tanor  WalkinK  atloka.— Polisb  witb 
BlMa-paper,  aod  for  a  jet-black  atain  with  eitnot  of 
iottwoad  (hot),  and  wben  qnite  dir  ntniB  witb  iron 
liqaoT,  Tarnish  or  Freueh-poliih  afterwiTd*.  For 
duk  bntwn  on  nttract  of  Io<rwood  onlr.  men  or  l»a*. 
nntil  tba  dwired  tint  baa  been  obtuned. — Am  Old 

USCHAKIC,  No.  1. 

J3S3M.]— Chamloal.  —  (a1   If  ■i]in<^  aohTdride, 
sio  fluoride,  and  gnlpbnric  add  be  heated  togetber 
the  £nl  ehanfro  i>- 

C«F.  +  SO.TIO-  =  2  H  F  +  SO-Ceo" 
TS'         ns   ■        «  ISfl 

Tb«  h.rdroflnoric  acid  and  ailicie  anhTdride  then  aet 
on  each  other  tbnfi : — 

SiO.  +  iHF-^SiP,  +  SOII. 
60'       pn        1(11        aa 

(ii)  Fcji*  {|rtn»rally  writlrn  Fe^'^l  wonld  be  called 
ferricozTl.  w™  i'  c»n™  hy  anr  diHliartiTB  niime, 
wbifh,  howerep,  ii  verj-  nireJy  the  of  .-Wii.  Juhk 

GSET, 

[a't2iO.]— Lanoflator's  Mlorophona.— A  telp- 
Tibone  mnut  be  cnnnF{^t^  with  the  tiiicropbOHO  to 
enable  jnn  tohonrthinonndBoinplifiBii  by  the  micro, 
pbonc.  Them  are,  of  conne,  Beveral  fomiB  of  tete- 
phono  tb«t  mai  bo  nar'ii,  hnt  np  to  the  prtwent  no 

Shone  A!*  a  receiver.  1  hopo  to  bare  BOmethinfr  in  a 
•w  weeki  to  entirely  diapenae  with  the  telephone.— 
W.  J.  IiANC*HTBB. 

rsaSEO,]— Hlffh  FrsBaQTe  Horiiontal  Cnatn*. 
—Thin  title  Beeois  a  miinomer.  It  U  a  pnnlo  at 
£nt  aiffbt  how  a  hicrh  preainro  cn^ne  with  aSOin. 
cylinder,  ai  atated  can  only  dcrelap  16  indicated 
hone  power.  Thin  wontd  be  accoaipliahed  by  a 
mean  prenanre  per  eqttare  inch  on  pialon  of  sbont 
G-Slb.  Now,  unlra:-  tbere  is  an  onormoaa  amonnt  of 
back  nreaaaie,  wbieli  I  infer  (rem  the  conl  consnmp- 
tion,  the  preinnre  of  ntcaiD  on  entering  the  cyliniler 
mnat  be  very  low  indeed.  Tt  would  be  Tcry  interest. 
inir  if  "  H.  L."  wonld  aend  diarrama,  na  he  doea 
not  give  the  point  of  eot'Olt.  But  this  it  apart 
from  tbc  (inestion.  I  preinme  thKt  he  wisfani  to  gel 
Only  IG  horBB-powar  ont  of  it,  and  to  reduce  hie  coal 
conanmption.  Of  courra,  puttins  a  liner  bored  llin. 
in  wonld  be  a  atcp  in  the  rig-bt  direction  ;  but  even 
thra  then  mnat  noicexaarily  be  a  larvn  amount  of 
waate.  The  friction  of  the  engine  itself  will  be  con- 
BideTabIe,andtheranceniation  in  bo  larse  a  cylinder 
wiU  be  great.  If  "  H.  L."  wishea  to  attain  a  maii- 
mnm  ecoDomy  by  working  bi>  enirine  witb  about  3 
or  41b.  of  coal  per  horae-power  perhour,  he  will  b«Te 
to  do  it  with  B  nnaller  engine  altogether— aay,  a  fl 
or  lOin.  cylindpr,  and  also  a  higbpr  preaenre  of 
ateam.  Economy  of  tnel,  to  a  Urge  extent  drponda 
ontbe  form  of  boili^r  and  its  aetting,  ai  well  as  the 
proper  diatribation  of  ateam  in  the  cylinder,  the 
preTention  of  condonaation.  An-  Were  "  H.  L.'s" 
engine  working  fn»oarably,  he  would  get  abont  1 
bimra  the  power  ont  of  it,  at  leaat :  bnt  when  be 
cripplea  it  by  keeping  it  down  to  Ifi  boree-powcr,  he 
raugb'^.ti"'^" '■     *"     ™""'""^'.>-    '.,""" 


call  it  a  bigbprpFianra  engine,  and  yet  from  the 
horse-power  it  deiElopi  (according  to  your  atate. 
meat)  yon  cannot  be  naing  ateam  at  a  greater  prea- 
eare  than  G)lb.  abora  the  atnio'pbeie.  Again,  the 
oinauniptioD  of  coal  ia  Fnornous  for  the  power 
exerted.  Yon  do  not  give  the  mean  preFanre  of  ateam 
B  the  cylinder,  nor  do  yon  aay  whethpr  the  engine 
works  at  all  «r*n>i'ely.  I  should  jndge  not.  I 
frar  it  ie  impoesible  to  answer  your  qnory.  nnlcasyou 
gire  a  little  more  data  to  go  upon,  such  aa  ateam 
preatura  in  cylindir,  [jnrpo.'e  for  which  engine  ia 
naed,  horse. rower  required,  al'o  kind  of  coal  used.  I 
do  not  aae  what  you  want  a  piston  speed  of  28!i[t,  per 
minute  for,  eanecially  when  you  amy  that  the  engine 
ia  loo  powerful.  I  am  aorry  to  aay  it  ia  loo  often  the 
case  that  engines  are  pat  down  under  powered;  Tery 
rarely  the  rcTcne.— Hinkt  PaLUiis,  Nunneiy 
Colliery,  Sheffield. 

IsnsiiOJ  — Elgh-prnaaare  Horiionta)  Snglne. 
— ''H.  L."  should  first  turn  hia  attention  to  the 
boiler  and  stoker.  See  if  the  boiler  ii  set  on  the 
beet  prisciplea;  thnt  no  "scale"  ia  formed  on  the 
ahetl  and  tobeinaide;  that  the  feed-water  is  sent  into 
bulcr  hot,  and  near  the  low  water  leret ;  that  the 
otoker  noderatanrls  hia  work  thorongblr.  If  tbe 
boiler  and  its  appendage  are  in  good  workiag  order 
then  the  moat  economical  plan  '"       ' 


(hia  componnd,  but  I  undcral 


t,  weekly,  anffisient  to 

aase  l,H..r.  na  yours.  Hnfing  plenty  of  time  od 
my  bands  juKt  now  I  sbonld  like  to  anpcrintend  tbe 
job  for  yoo,  gusrantecingthe  reanlt.  If  yon  want 
me,  adrertise.- LAHCAftHiBE  Fittcb. 

[332G0,1-Hiali  Freisnrs  RorlaontalKnaiiiB,- 
Is  not  "  H.  L.  s  "  tronble  rather  an  adrantagc,  if 
properly  looked  at  P  Inalead  of  the  cnrioua  wlera- 
tion  he  suggeate,  wonld  not  cutting  off  tbe  steam 
earlier  and  gattins  eonriderablo  cipansion  be  tbe 
more  rational  and  at  samn  time  economical  way  of 
tackling  tbe  dilKculty  ?-F,  TV,  S. 

IS.S35.1.]— HBchanlcal  Bat.— Tho  common  toy  ia 
made  thna  :-A  A  A,  cork:  B  H,  wood  strips; 
C  C  C  C,  thin  twiga  or  cane  ;  D  DD  D,  a  Enp  tiiaue, 
ikin,  or  paper;  E,  iadiaruhbor. double  or'iDn^rnple 
attaoheil  to  wiro  hooka.  The  bottom  hook  ia  looac 
and  free  to  turn  in  th'!  middle  cork;  the  botti 
winga  are  tviated  round,  while  the  npper  ones  ■ 


leading  Kngliah  chemists  com menixd,  bnt  gareTij 
the  enterprise,  I  hsTe  not  heard  anything  ol  Ur. 
Vincentor  of  bii  paper,  read  to  tbe  French  AeadtDi 
more  than  waa  atated  in  the  Esolish  Hsl'Umc 
Ha  ia  in  error  ii  stating  that  it  liqaefina  at  -IS*  C, 
for  it  ia  liqnid  at  12^  C.  higher,  bnt  hs  i*  right  ii 
atating  that  it  can  bo  kept  for  any  length  of  nawii 
acaled  tubes,  and  that  on  its  evaporation  it  prodoM 
a  Tcry  low  temperatnre  captblB  of  fmexing  mamrj 
Further,  he  states  that  it  ia  a  very  cheap  nods  » 
proilueing  a  rery  low  tempenttnre.  which  atateoNar 
I  am  not  at  present  prepared  to  challenge,  bnt  I  ■•] 
say,  in  paaaing,  that  H.  Pictat'a  method  of  p» 
duoing  ioe  in  large  bloeka  ia  tba  best  mntbod  of  doiai 
ao  that  I  know.  Aa  for  Dr.  Frankland'a  method 
hare  not  heard  of  it.  H.;  dons  not  ap»k  tf  it  in  kii 
I  iteit  work,  and  if  he  doea  maka  ioe  by  saline  nla 
I  tiona  and  preeeure  there  ia  nothing  new.  since  Ihl 
I  is  part  of  Pietet'a  proe.!ai,  which  can  be  ohsemi 
,  doily  attbe  Paris  eihibitioQ.  By  wayof  anppleiBaBi 
ing  what  I  hare  already  stated  about  methylie  chte 
I  ride  I  may  say  that  it  ia  a  gas  without  colour,  haiiai 
a  Bweetiiih  taste,  and  an  ntherial  oilonr.  It  may  h 
collected  over  water  which  dissolrci  Zjj  time*  it 
amonnt  at  10°  C.  Tho  Raa  has  a  specific  grarilT  a 
1  ;i.  It  bufus  wWi,  »  wiiih.  11  .m-,  tinged  wit! 
im-ea,  and  prodncea  by  r-ombusti lu  OH,,  H.lali 
CO..  When  heated  to  IWf  C.  with  KHo,  KCl  aa 
CH.Ho  areprodneed.  i  mrv  good  method  of  prt 
panog  CH,CI  Uby  boiliifg  ZnCI,  in  twice  its  wa^ 
tit  melhylie  aleohal  in  a  flask,  witb  which  ia  eog 
nncted  an  inrerted  condenser  and  a  wish  bottle,  Ui 
PHsaiog  a  current  of  UCI  through  the  boiling  tah 
tion.  Tbe  Ho  In  CH:,Ho  is  aupplnntpd  byCl.aai 
the  impontiea  in  the  aloobol  form  a  Mack  liMii 
mane.  Dr.  Itichard'on  has  made  some  slight  anm 
tigstioaa  with  CH]C1  in  connection  with  CfI.C3.ul 
VUa,.  HedoesnotthiDkit  ialik^tooomeBli 
general  use  medically,  bnt  he  found  that  if      ' 


uoenda  with  an  erratic  Eight.  The  weba,  D,  must 
not  be  atretcbed  flat,  but  loose  at  their  lower  mar- 
Pfina,  BO  that  in  reTolving  they  screw  their  passage 
IhrouBh  the  air.  All  the  parts  must  be  a*  Ught  aa 
possible.— No vua  Houo. 

r.<a!U.]— ailBotrioltr.--Tou  cannot  Tiry  well 
platinise  a  carbon  block,  and  if  you  requirs  it  for  a 
microphone  you  may  mcrcnrialisa  it,  Plaoa  it  either 
the  fire  or  in  o  UnuaCD's  Bamo  until  it  is  white 
t,  then  plunge  it  into  a  vessel  containing  aaffioient , 
...frcnry  to  COT.-r  it,  wh<-u  in  pat  ■  weight  on  the 
lop,  an^mn-r:u.!  t.^r""      ■  yi-nt  tbe  ti 


ugar  to  Joi,  dilnt.'ii  with  water. 


it.— Ill  . 


n  seothisi 


Wkf 


Tom 


>  reduc 


._ your  very 

of  fuel  will  he  to  take  out  the 

SOin  cylinder,  and  replacu  It  with  a  Vim.  This  will 
do  for  anything  up  to,  aay,  2-<  I.H.-I',,  with  the 
s^me  preai<nm  of  ateam  as  you  ere  now  uaing. 
IWng  the  20in.  cylinder  to  Uin,  weald  not  answer 
very  well,  aa  tbe  porta  and  v.>.1ve  would  renuuo  the 
a;ime.  whilst  tiie  coat  wonld  be  nearly  as  gr«t  as  a 
iii'w  i-ylinder,  to  aay  nothing  oF  the  leva  of  heat  by 
condensation  in  the  paaaagea.  I  bare  na  donbt  that 
j-oncoDldgetagoodMoond-hai>dUitt.4rlii>dtr,  with 


igoetiiie  the  hara  by  i.i.ioa  of  a  large  electro- 
ignet,  well  rubbing  each  half  alternately  on  the ' 
o  polea  of  the  electro-msgnct,  A  large  borsa> 
oe  magoet  will  do  aa  well  ai  the  electro-magnet. — ' 
W,  J.  Lancahteu, 

[83255.]- BlBotro-plating  Birds'  roathera, 
— 1  have  coated  an  innecC  with  a  metallic  deposit  by 
the  lollowing  methoi!.  No  donbt  it  wonld  auawer 
for  faathera  alao.  The  object  waa  attached  to  a 
platinum  wire,  and  soaked  for  about  a  day  ia  aatn- 
rated  *  '   "  ' 


Tho  a 

duces  the  silver  nitrate,  leaving  a  deposit  of  metallic 
silver.  The  object  was  then  dried  thoroughly,  and 
inclosed  in  a  test  tuba  with  a  globule  of  marcnry  for 
10  hoars.  The  mercury  was  occosionallv  haated  to 
increase  the  formation  of  raponr,  whleh  combines 
with  tlie  ailrer  to  form  a  condaoting  coat  of  aaM^ 
gam  on  tbe  ohjeet,  which  oan  then  be  electroplated 
in  the  ordinary  way.— J,  Bgonx,  Belfast. 

[332S6.]—FhotogTniiblo.— Print  your  tema  on 
albnmenised  paper  (Mnsitisod,  of  course)  in  a  print- 
ing frame  till  a  dark  hrown,  and  then  tone  it  a  pur- 
ple black,  then  fix  in  hypo  bath.— O,  O. 

[83254.] -^Photocraptaio.  —  Prepare  some  albn> 
menised  paper  witb  nitrate  of  ail  ver  solution,  SOgrs,  to 
the  onnea  of  distilled  water  :lhen  hang  uptod^,  and 
when  diT  place  behind  a  fern  frond,  with  a  gloas  in 


.    .     ,      id  well  _ 

the  water  remains  clear ;  then  tone  in  the  following 
solution  : — Distilled  water.  lOox. ;  ohionde  of  gold, 
3  grains;  aoetato  of  aodit, -10  grains.  Then  Gx  for 
Sve  uinutoa  in  water.  lOoi. ;  tiyposnlpbito  of  soda, 
Sot.    Anerwarda  wash  for  four  to  aii  hours.— W.  J. 

133^57. J— Diaphragms  in  Telaaoopo  Tnboe.— 
It  yo3  will  refer  to  my  answer  yon  wHlQnd  I  wrote 
abont  a  string  touching  edge  of  each  diaphragm  and 
the  eyepiece  tube.  You  cannot  depend  upon  the 
eve  :  and,  beaidea,  the  diameter  of  puinl  is  leas  than 
the  high-power  Geld  lena.— W.  .1.  LAXCASTan, 

[33mj-HetliyUD  ChloTlde,-Aj  lam  at  pre. 
aent  enniged  in  spei^al  laboratory  work  I  am  sorry 
I  cannot  aniwer  mora fullf  "  Handaworlh'a  "query. 
I  bmn  not  bNid  ol  *  mbilMtmj  innaticatwn  of 


[332)10  ]— ScTOir  Cutting.— Aa  A.  Lathan  doM 
not  give  the  pitch  of  hia  leading  aerew  we  «dl 
•nppise  it  to  be  1  threada  to  the  inch,  and  we  «nt 
CO  cut  S8  to  the  inch,  what  wheels  must  we  hant 
multiply  both  nnnbers  by  any  other  nomber,  mj 
10,  then  ^   K  10  =  ^  ;  but  aa  w«  have  no  HI 

no     T^'  but  as  we  hare  no  200  wheal,  we  dirila 

by  3,  which  gives    "  "^^^     »  'ttoH*  end.  W 

atnd. wheel,  HI  socket  pinion,  70  leading  screw,  orpd 

both  namhcrs  down,  and  put  nay  nnnber  you  aaj 

•eleet  on  either  side  of  tben,  then  multiply  lbs  IM 

irst  nombera  each  by  a  nunber,  and  multiply  lb 

other  two  each  by  a  nnmber  ;  for  example  :— 

Threads.  Thmda. 

8    28  IB 

8  II 


inemiing  bv  B  in  nnmbor  of  leetti  fioin  10  to  Wk 
iwo  of  these  belntr  aGke.— J.  Poi-WTT. 

rsSMLl-Crayon  Dmwliici.-U  "  J.  Q  C'wffl 
j:al  them  emiefnllj  framed  with  ghui  in  frwt  aal 
;>roperty  fli  to  baok  of  gilded  slip,  and  the  whali 
rendered  wr-tijrht  with  paper  pasted  all  ivond  tkl 
sdges,  hia  drawing!  wiU  not  rub  nor  lose  their  fn^ 
aese  for  many  year*.— Ak  Old  UKsairic,  Bo.  L 

[33a700-I>mKth  of  OylindM'.— I  tluak  \kt 
liagram  may  Edp  "  Hortnlaane-"  The  lailiil 
preasare  is  3nb.  LaiAB  -  «Uiid«rt  than  it  tt* 
[oaton  mnrea  half  the  diitanoe  non  B  (Mmrjs  A  lb 


-T 


presenre   will  be  lOlb.   =   presanre  at  C-    Ko*. 
^-Jt^  m  301b.  eqoals  presanre  balf-wny  brtnn 

BandC:  bnt  the  piston  had  psss'd  averaipa»«' 
t  inches  when  a  pn-aaure  of  »Ab.  waa  luaiM 
Therefore  B  C  ^  4  inches,  and  total  leagth  - 
i  inches.- HENsr  Faluek,  Nnaaery  Collin, 
3bem,-ld. 
J33270.]-I>ngtti    of    Cj  Tuidira  -^TbuW* 


[[  the  deniitr  be  auiipO'ed  to  vary  duwliy  li  >h* 
prosanre  (whtch  ia  practically  true  atordiDaijiia- 
peratnres  and  prFSsuieil  then,  by  inenaainl  iM 
preainre  ia  the  ratio  of  3  to  3,  wa  iDcreaM  the  M- 
litf  in  same  praportion.  and  can*iytly  daoaM 


3va  i,  1878. 
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tlMCtawUiadiiitince  bctmsn  pi«lon  ftad  bottom  o[    "' 

riiBdra  %i  basinninB  ol  eiptrimont  wm  Mn.— J.  . ^_.  ., 

bovrx,  Baltut  me-No.    of    ^re    22     It.W.Q..    iDdiambbcr    and 

overed,  laid  osrelBMlj  thraajh    tha   era* 
tUj    beinir    in   the   earth   eiirnit,    wliii 
foUown;— A  rifloclMiDinit  rod  beii^  stoi 
BlM»i  Mntinti  VT>iii<*""o'nid  Tailicatfl  thBt  thp  .  i°  t^'e  jropnd   at  the   t«r»ot  rnd,    with   »   i-ic 

_i:-j 1.  it. •!__  n:_  I ■:-      T ,  ,  of  naked  nite  ronnd  the  top.  and  coQDmted  1o  i 

L,  tbs  uma  boin?  dons  at  the  flrinir  poi 


[SKTD-I— Iian(th  of  Crllnder. — An  the  piaton  in  ' ' 

— {■(  2in.  iaattu  the  initial  pniann  by  I),  or,  in  , 

r  wanlf,  mnltipllei  it  bj  },  it  nmit  icdnee  t)ip    ! 


—A.  A.  WlTKIHB. 

raSira.]~^oiltth  of  CrUndsr.— Tfae  lensth  oF 
^iador  will  ba  flin.— Novtts  Hovo. 

[SSffl.]— IiMUiiotM  uid  other  Btttariaa.— 
Tba  foUawinB  i>  tha  mr  I  have  mada  Hf aral  Tars' 
aod  UoluicU  (vlla,  andniUparbapa  niit"  John  : 

ITalill  aatcr  jar  Ipmaarra  or  piekle  jar  with  larnn 


pM  Boathl.  itndffBt  an  ODplj  DBdiiBH  bottla  I 
riIlrtaBdin>ii1aIhi-ontar  jar,  and  Wts  the  nnK 
latni'aiw  from  the  top.  Biiid  Mnae  atronr  twine 
MBd  the  bottom  of  tha  bottla  •eratal  timaa  and  tie 
i^tir.  Knd  then  with  a  imall  haaniar  giru  tha 
Mtom  n,  qnick  iliarp  blow.  Tf  tha  itriDS  U  tied 
Mtly.  ud  tba  blow  «*11  directed,  in  niaa  caHM  out 
rtnCthe  bottom  will  oraah  IB,  laariDB  the  rMl  a(  th'! 
•Mia  who)*,  bnt  it  ii  ootw  tba  woraa  If  thaia  an  a 
t»  eraeki  atrikiug  npwardi.  Trim  tha  ra4rffad 
!«••■•  wall  ai  ion  oanbr  sail  tlr  tapping  aaraharp 
•tnta  Willi  tbe  Eiamnur,  and  aflerwuda  rub  down 
riUi  a  file,  IhpD  miikRa  faacr  of  thtae  or  tonr  thirk- 
wta  of  ntUi.'o  thai  nill  jn»t  draw  tiKhtl;  balf-var 

fthe  bottle.  The  rarbon  polg  will  bare  to  ^  ap 
roiiirh  tbe  bole  in  tka  bottom  of  tbe  bottle,  and 
hoold  joBt  rsHirh  up  it  tba  nsek.  Now  drill  a  hols 
owo  tbe  top  of  the  cirbon  and  aoldor  ia  a  iHeoa  af 
ISBB  wire,  alioat  tin.  tbic^  that  will  n  op  throarb 
be  neck  ami  protmHe  abont  lia.  t^  this  wire  pai> 
broaefa  tbo  rork.  whith  abould  ba  oat  down  to  a 
arel  with  the  top  of  tbt  neok,  and  wall  Nalin^-waied 


— W.  J.  LmCABTEB 


wiUi  anotbar  rod  and  naked  win.  of  oonria.  lit.. 

being  oonneetad  to  initrniuent  at  each  end.  I  hope 
to  have  it  at  work  avain  on  Jnl*  Hth,  at  tha  -pWe 
Dsmed  abofe.  It  "  W.  G."  ia  in  that  vieinitr  I  shull 
be  pleaaed  to  show  it  him.—OLivlu  Powkli,. 

jnnS71.]~TalephoDa.— I  am  not  aware  of  the 
triephone  bavinn  Deea  n*ed  for  rifls  piaetioe.  I  da 
not  nee  that  anything  wontd  be  RaiiMd.     The  liirnala 

arc  ao  Bood,  aod  ao  ea«ilT ' —  —    "— ' 

thvre  i>  no  need  for  telrphi 

r.'n376  ^— Dlapmralon  of  Bound.— Tha  diapenion 
Dfaonnd  la  not  an  acoompliahsd  fact,  oor  do  I  think 
it  eTpr  will  be  accompliahed.  The  diJfarance  botwaen 
andnlatioaa  of  lifrbl  and  ribrationa  of  lonnd  ia 
fulliaient  toaeoonnt  for  tba  non-ditpariion  of  aonnd. 
.  I  do  Dot  cooaidar  tba  oOBTammoa  of  wund-wavai 
'  behind  a  nllodion  balloon  to  »  dne  to  rafractiaa — 
I  that  ii,  refraction  in  the  madia  nxd  laa  with 
liffhl),— bnt  lirnplj  tha  retardation  and  bendio^  orer 
of  a  Fonorona  TifnmtioD — in  point  of  faet.  raaambliDg 
more  tha  reflection  from  a  cnrred  anrface  in  HOiag 
in  a  atraiitht  line  from  the  reflaotins  inrfaaa.  Tbni 
a  fonorana  coDdanaationmohioi  tbaeoDTax  anrfaoe 
of  tba  balloon  wonid  be  ratAvdad, 
Ttbrationa  wonld  fall  ore  ' 
id  thni  paai  thnnsb  tl 


towarda  centre  of  balloon. 


f  tbt  neok,  and  wall  Nalin?-*aied  ™' ' 
iht.  Now  peak  tha  oarbon  pola  P^" 
□re  (in  aanal  quautitiaa)  of  ppr-  .'""' ' 


d  aboat 


D  inch  fi 


(jnirod. 

das  hare  a  piece  of  biaia  wire  aoldared  on  to  ati'-k    a>  mnc 
Vabant  lin.aboToit.    Now  BU  theontrr  jarrstVar    well.    [Froi 
nan  than  half  fnll  of  water,  pnt  in  aal-ammoi ' 
■vDportion  of  lloa.  to  a  pint  of  water,  and 
:tend  till  dianlrail.     Then  pntinthabottlera 
■g llw  carbon  and  "  -_..~  — 


I  ainc.  aadaher  ataodinr  a  few 
I  atroiiB  ^ttar;  willbe  the 
re  mar  n*  iima  wh'uA  T  am  in. 


One  thing  more , 

to  think  11  an  imprarement,  and  that  ii,  fold 
Moleaa  blotting- paper,  abontf oar  tbiokoeaiaa, 
at  tba  aiia  M  tba  line  plate,  and  place  it 
I  tha  line  aod  tha  bottle  Eontaioiog  tha 
\  nae  two  cella  made  in  tfaia  wu  for  mr 
, IB  with  Terr  good  tetnlta  iulBad.— T.  J. 


ind  M  be  conrermd  ;  bnt  I 

1  wateh  from  and  tO  a  ballmn  wmui  not,  aa  in  urn 
'aia  of  liffht,  hare  ito  foena  altered.  I  bare  norar 
mfnl  in  obtumng  reaolta  proring  refrao- 
nd,— W.  J.  LancIBtKB. 
[!«27e.]-Oomtioattton.— Mil  lilb.  of  gloa.  71b. 
ain.  )1b.  of  pilch,  ii  [dnta  of  liDneed  oil,  S  piati  of 

.._ ^j,  j^j^  according  to  the  qnantitj  re- 

the  whole  togothar  until  diaiolTed,  and 
tinv  aa  will  make  a  atiff  don^h ;  mix 
"  Workahop  ReceipU.")— Q.  O. 
[13370.]— Compoaitlon.  — I  think  gnttapcnfaa 
wnnld  answer  fonr   purpoae,  aa   it  can    ba    eaail; 
iattaned  in  warm  water,  aod   moolded  into  almoit 
any  ahape,  whleh  ihapa  it  retainawhen  cold.  Itatao, 
if  neceiurj,  can  ba  diaaotrcd  in  napfatha.- A.  A. 
Wat  Ultra. 

[RniTS.]— Compoaitlon.— Tftka  powdarei  chalk 
and  at  mneh  thin  gloa  u  will  make  it  into  a  paate, 
knead  well,  than  oil  the  monlda,  and  preii  tha  com- 
poaition  wall  in.  It  frow*  rar;  hard.  Make  no 
morethan  ii  wanted  at  ODae.—ANOTH>i(.SAaD  Bat. 
;^-i38i.]— Cutting  Orlndatone.-Chip  it  tma 
with  old  filea.  Hare  tha  stane  dry  before  beginning, 
'       im  it  towardi  jon  while  yon 


hi  Emolish  Mbchamio  of  Jnne  7th.  page  3il,  No  ^  i^„'^fT™"%S,1'.'"^'"/?w''  m      \ 

am,  r  gmra  a  detailed  daacriptioB  o(  ^  to  make  E^'fi'™;-  ^j  H,!™'''  ^^''  "' 

raMut  battarr,  anab  aa  ^n  want.     Follow  the  tS**?^"  ""■  !?t^  ^*™°*  ** 

IbtetioBaginDtbera,  andronate  mre  toaacered.  V/ .  J .  LKSctanit. 

V^aa  nnoot  ret  tha  poiona  poU  make  them  thna :  .  l^^BB  J-Outting  CMndatone.-Uae  iron  hoop. 

MMitiipiof  brown  paper  Sin.  wide  and  SOin.  long,  ing  (ahont  Jin.)  ai  jon  wonld  a  latha  tool.     Yon 

«J  nH  each    of  tbeae  orer  a  braeiDatiok  into  a  tnuit  haTe  a  reit.  and  ai  aooa  a>  an  edge  ia  gronnd 

SriiBdar,  fold  orer  tha  bottom,  and  Gx  bottom  and  ""  the  hooping  torn  It  oret ;  nae  plant)'  of  water.— 

fiUi  wiU  aaaling-waa.    If  yoB  And  aor  diScnltj  F.  C.  F. 

Krfto  again.— WiHENDANOlH.  [SSaooO-Wodnloa  In   UBiMtona.— A   nndnle 

110271.]- IjOclaDOho  and  Otber  BaltOFtea.— If  cooFiata  of  a  central  nnelena,  aranad  which  lime- 

*  John"  will  follow  m;  initmetioni  he  will,  I  think,  ••one,  flint,  ironatone,  fto.,  may  have  aggregated. 

aaaaad  fa  making  a  Udanebt  nail.     If  ha  aan  pro-  Thna  a  minnte  ominism  ma^  be  tbe  centre  aronnd 

^HBD  poTOBapota,  abaitmadeof  iail-clotbwilldo,  which  the  deporit  baa  taken  place,  and  I  bare  n'""- 

Mtbaobjactof  tba  pomni  pot  in  tha  UcUDefaL' it  kexi  of  flintnodnleacontainingalBie,  &c.  Someti 


Cjeetof  tbe  pomni  pot  in  tha  UckDefaL' it      

■paly  to  rBatrain  the  ponndad  earbon  from  miiini    the  noilnla  haa  an  lanrganio  nnclena. 
•&  tbe  a>]-amoniac  aalnlion.     Fintlr.  let  "  John"     nodnlea  are  rery  often  fonnd    and  are  probably  tha 
■MaavBOORimanpreBrrTr  jarofaitondaiie.Bpieiv    onea  fon  raTar  to  in  qnerj.- W.  J.  Lancabtsk. 
CeanmoBaheet  rino  ahnnt  l^fn.  x  Oin. ,  and  aoMer        [RH'.W  1— Haftnealnm.— Mairneman)  to  be  of  net 
i  Wofrappar  wire  to  the  top.      Next  make  a  ha>    aa  an  iltamiaatinii  agent,  mnit  be  burned  in  ita 
^Mil-«loth,  nnnd,  and  abont  3in.  in  dlaiaat«T  Hud     aolid  form  ;  bnt  ita  biirh  nrioe— ISi.  per  onnee—irill 

prcTent  ite  being  nsed.- W,  J.  LamcAbtSb. 
[roaoe.]- Solar    Mloroaoopo.-To   Mr.   W.  J. 

Ijncahtrb.— At  once  the  boat,  moat  effoctire,  and, 
■J  add.  eheapeat  liRht.  ia  the  limelight.  For  joni 


im.  to  Tin.  long ;  get 

liaeaB,  the  aiae  of  peaa.  ana  a  luoa 

•ilh  a  bit  of  win  at  one  end  (the  __..__._ 

bride  gna  retorta).      To  put  the  oall  togethi 

m-.   .  _...-    Iq,^^  1),^  i^g,^  g^^  better,  poroi 


ht  eubon  inuda  the  bai,  or,  bettn-.  poro.a  pot.    ™„;,r  tir^S^LV  i^  h-.^a  b?i     Zni'^™  „> 
SSdaiar  abont  ird.^11  with  «  aatn^  aolntion     ":'"  ^^IS'Ib  ^TlnT^il'^'irn't^ll 


•(  Nl-ammoaiae.  or.  If  tbia  caanot  be  got, 
•alt.     I   hare  nerar  tried  flower-pota,  bnt  il 
•attoBi  bole  waa  alopped  with  plaatar  of  Paria  _ 
Me  naaoa  wbj  thej  ahonld  not  anewer :  their  ahi 
^ould  DBhe  ao  diSeieoee.    Tbe  zinc  ahonld 


IBialuaniBtril  i  tbia  ia  eaailj  effected  by  dippiag  th< 
laae  IB  aalpharie  and  aad  water  ia  preportioa  1  to 
U  ar  IS.  and  Ib^n  placing  oa  tha  tnrfaee  a  drop  of 
Mermrr  and  mlibing  ornr  with  a  pieea  of  cloth.  A 
VMipla  of  Fuoh  cella  will  ring  an  electrio  bell.— 

AWBA  BWTA. 

rSSiTS.]- DIaeaaaa  and  Blioeing  of  Horaea.— 
KliaMMtnodem  hook  I  knoiror  i>onepnhliah<'dl>r 
C•lapqlaB  and  Hall,  193.  Piccadilly,  by  O.  Fleming, 
P.B.G  9,  I  fot  one  a  few  yeara  ago  for  my  rnanL' 
Baatonad  1  bat  with  all  that  they  want  praelioit 
aad  iMdraotiena.— Aasaa- 
nsn*]— TMBptaone.— Tbe  noiaa  of   the  ahot* 


in  piaoe  of  the  mirror  yon  will 
V"    reqnite  a  condenaiBir  lena.  made  np  of  two  piano* 
'"''    H^m.  diameter,  and  Sn.  combined  fi 
'™   diataly  at  tha  back  of  etege  yon  can  hn 
"Pf    lena.  abont  lin.  in  diameter,  to 


Id  a^  pencil  of  parallel  mya  :  then 


ittbeb-at,  itwill 


lh"'iDforniatiOD.— W.  J. 

r»:c«1.1— Telsphonio.- Tha  wire  nnnbttowork 
^11  on  short  circuit.,  and  phonid  anawcr  eri-ry  e»- 
rctnlion  onthenagaete.     There  it  nuo  point  yoa 


ilead  ot  beiog  in  a  lii) 

of    h«  ahont  ,vin.  from  plal 
Far  longer  diatonoea  oti 


00  nae  for  a  large  electre-matrnet :  it  wonld  do  Tory 
well  for  an  olectro -magnet  for  n  hnl],  hnt  not  for  a 
Urger  one.  lU  to  18  wooLl  <lo.-W.  J.  Lamcahter. 
[33301.]-Qld  Tin  Qoods.— Ftoue  to  nfac  to 
N'o.  681,  pnga  126,  of  preient  Tolnmo.— TtLsacoPE 

Tile. 

[33308.]— PhotographT.-na re  a  longer  camera, 
or  make  au  adapter  to  take  the  tcna  lin.  long,  ao 
that  yon  can  got  cloae  up  to  en^rariug.  With  anch 
a  lena  yon  ran  eaailj  copy  full  >iie,  if  yonr  camera  ia 
long  enough,- W.  J.  Lancastkb. 

[SMIB-J-Preaorvlna  Motha,   to.— After  ther     ■ 
nra  ut  dip  them  in  a  solntiou  or  eorroairo  anblimata 
in  methylated  tpirita.    The  lolution  mnat  ba  weak, 
,<i  11  will  leave  an  nnaightly  deport  when  the  aniit 
Uaa  emporated.— F.  C.  F. 


Iiclong  to  tbe  claia  ot  4-eonplnd  Ramibottom  enginea, 
'lylinders,  17  v  St ;  dririni  and  trailing  wheeli, 
lift  Tiin.  in  diameter.  This  elaii  eompnaea  thoMi 
ijnKioe«nQmbDredl,5l3.1,B3i,l,4flO-l,«B,  l.flee-1885, 
iind  alH  tha  380,  3B3  clana,  and  the  1,7M  ela" 
.Sphinx  il  one  of  a  very  numorona  elaaa  of  enginaa  of 
IhB  aame  de.ign  a*  the  l.iflO  cUaa,  only  aft.  whaaU. 
Fnaee  of  Walea  <«)1)  waa  in  tbe  Abergele  aooidaat  | 
it  waa  rapaired,  and  haa  bean  at  work  erer  aince. 
I  do  not  know  what  tbe  aecidanl  "  Mnrano"  refen 
>o  waa,  bat  if  he  meani  tha  Tamworth  aoddint  tba 
flBgiaawaa  Slaphenaon  I37n,  and  if  bomwottba 
Hvrow  aocident,  Clyde  (KtS)  waa  one  ot  tba  angltMi. 
Antelope'a  nnmber  la  2,183,  and  that  of  PrfncMt 
Umiaa  ia  1,177.  I  waa  mnah  aatoniahedtoiwdthat 
Uie  O.N.  Company  have  only  38  anginal  onr  tmha 
^ean  old.  On  the  N.W.  there  are  90  paaaenger 
anginal,  all  of  one  elaaa,  wboia  dataa  range  batwewt 
1BS7-Issa,  and  mora  u  other  niaaaoa  thaa  I  ean 
nnmerata.  It  ia  in  a  grtat  meainre  owing  to  the 
InemcieBCT  of  theaeenginei  that  lo  many  Mmpliunla 
ira  made  on  the  Kortb.Eaatom  diriiion,  oapemallr 
lb  winter.  I  hope  "  Itinex"  will  hare  time  anon  to 
lira  na  aome  of  Comwall'i  parformanoe*.- L.  lb 

[338U,]  —  Cementing  Iron  Plpaa.  —  1  mI. 
unmoniac^  3  flowara  of  inlphnr,  80  iron  boringi, 
Ponnd  np  in  a  mortar  Uie  two  Ant,  then  mix  Oia 
tbraa  whan  wsated,  add  water  to  make  of  a  proper 
oonaiatenoy,  and  then  apply.— Tblihcopb  Tbls. 

[33S41.]— Lawn  Toanla  Balla.— Ton  might  give 
it  two  or  thna  coata  of  paint  put  on  lightly,  or  tf 
that  will  not  do,  re-eoTar  it.— TiLiacors  Tblk. 

[33346.]- Duration 'of  Banahlno.— The  amonnt 
if  ■nnihiBa  at  Uneowich  ii  obtained  by  CampheU'a 
ra^atering   ann-dial.     Vida  "  BegiBtTBT.aenaTal'a 

[fflS17.]— Baltarr.- Tf  yon  will  nia  atroag  nitrio 
acid  in  the  Ootar  (iroa)  oell,  and  dilute  anlphario 
acid  in  tka  inner  (porana)  oall,  you  will  find  tho 
battery  a  nrr  powapftil  one,  bnt  rather  eipaaaiTe 
an  aeooant  of  the  nilna  aoid.— J.  T.  W. 

[33M7.1-BatteTT— It  the  outer  coraring,  A. 
were  made  of  copper  tha  oall  would  be  a  Danlell'a, 
which  ia  worked  by  dQute  anlpbnrio  acid  [10  parti  rf 
:■.,,',  <  thaporoaiceU,and  aniphatoof 

-  '  pot.  I  ahonld  think  tliat,  by 
ted  lolntioQ  of  aalphate  of  iroa 
!'•'  ''"  '..:.'-,L.  i'lpper,  jonrbattery  would  work 
wrjll.  If  lliLr"  in  n  sbelf  in  the  outer  comMrtmaat 
it  should  bo  tiUoil  with  lolid  lump*  of  salphato  of 
iron,  wbicb  makes  a  rery  good  conitaiit  odl.  Tha 
iron,  by  this  means.  wooliT  not  be  diswlred  at  all, 
bnt  rather  improied  by  uaa.  Tbe  iLno  aboald  bo 
amalpaDiatad  with  nercuryi  which  prareate  it  ~ 

the  a<;tiori.-F.  W.  S. 


UNANSWBEED  QnERISS. 


n  cad  Hn*  rf  jurrim  vMeh  n 
w  iHita  ora  invrUA  <a  IKft  liaf. 
ire  rrpmilri  fo'ir  irvpln  nrtirwarfl 
iU  l«t  oiw  ih.  M,  and  md  ,rliat .  ,. 
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QUESIES. 


[38350.]— Copper  Smelting.— Would  any  corre- 
■pondent  aoqiumied  inth  tlie  prooesa  of  ooppor  nneltiiig 
Imidly  ioform  me  bow  mnoh  ■Uioa  I  most  add  to  an  ore 
haTing  the  foUowing  composition,  so  as  to  form  a  slacr 
whioh  must  not  contain  more  than  two  per  oent.  of 
copper  f 

SK).  B  10*00  per  cent. 

Al|Os  »    200 

JV>»  =  7000 

Cab  =    6-00 

Cn,  Zn,  8,  and  Fb  =  1300 


tf 


I* 


» 


«f 


10000 
AIm)  ptoaee  show  ^7  chemical  formula  how  to  arrlTC  at 
the  correct  quantit j  of  silica  to  satisfy  each  constituent  t 


[83351.1— Bifle  8hootixif(.— I  have  often  heard  it 
■iiui  trd  that  with  a  griren  eleration  a  rifle  bullet  will 
drop  sooner  if  fired  oTer  water  than  orer  land.  Is  this 
oorrect,  and  if  so«  whj  P— Wm  .  Johv  Gbxt. 

[83358.1— Gas  Meter.— Will  some  one  be  kind  enough 
to  oireot  me  how  to  run  a  gas-meter  back  to  OF— W.  r. 
Ibov. 

[88353.]— Aflh.  in  Tea.— To  Mr.  Aujeit.— Upon  what 
anthority  does  Mr.  Allen  state  that  the  real  proportion  of 
adi  in  genuine  tea  is  5*66  to  575  per  cent,  as  it  is  some- 
thing dulerent  to  that  P— J.  Baivdsrs. 

[88854.]— Salt  Pan.— I  wish  to  form  a  salt  pan  for 
opening  an  eraporation  of  see  water,  also  to  entirelj  free 
aabh  salt  from  atoms. — Uula. 

[88855.1— Injeotor.— I  have  a  small  boiler  which  I 
mat  to  feed  with  an  injector  but  cannot  get  one  small 
•Dongh.  Will  any  reader  kindly  gire  me  mtails  of  the 
meet  uprored  pattemP  I  wish  to  make  one  myself.— 
J.  0.  S.,  Nottingham. 

[83356. 1— Qu.— The  letter  q  is.  in  ordinary  ortho* 
wn^fiij,  always  followed  by  u.  Why  then  are  these  two 
letters  not  cast  in  type  together  as  one  t  Of  course  with 
the  capital  O  this  would  not  do,  as  it  is  sometimes  followed 
Irf  a  capital,  sometimes  br  a  smaU  u,  and  sometimes 
■taads  alone.- J.  Bbowv,  Belfast. 

[88357.]— Tannins.— What  Australian  and  other 
barks  are  used  by  Engush  tanners,  and  has  mansroTe  bark 
ever  been  used  or  tried  t  Kindly  give  details  of  the  most 
■aocessful  tanning  inrooess  not  requiring  machinery,  also 
deem  ipt  ion  of  pits  required,  &a— UaaA. 

[88856.]— Chemist  and  Drnttgitt  Beoeipt 
Books.— Will  any  of  our  chemical  friends  inform  me  of 
a  good  chemist  and  druggist  receipt  book  P— T.  H.  A. 

[88850.]- Unfermented  Bread.— Noticing  in  April 
last  a  letter  signed  *'  A  Physkdan,"  recommending  a  pro- 
oeM  for  making  this  Ij  using  add  hydrochlor.,  sodss 
bkarb..  and  salt,  I  have  been  iiMluced  to  nave  a  try.  The 
TCsntt  M  not  satisfactory.  We  have  closely  foUowed  the 
direot&oas  gi?an-all  the  proportioos  have  bcMi  stricUy 
obseried.  and  the  bread  is  as  sad  as  I  am  when  I  taste  it. 
My  wife  is  Tery  good  orer  the  matter,  making  no  remarks 
alxmt "  new-fangled  ideas,"  and  eren  suggesting  another 
try,  hut  on  the  whole  I  think  we  win  wi^  bit  Passibly 


"APhyikiian"  can  suggest  a  reason  for  the  bread  not 
liaTiB|r''risen"properly— in  fact  scarcely  at  all.  It  was 
upon  being  made  put  straight  into  a  hoi  orea.  and.  as  I 
ham  said,  is  •*  heaTy."-R.  M.  Bumx: 


[883iO.J— "Willows.— Oaa  any  of  our  gardening  corre- 
spondents assist  me  under  a  diffloulty  P  I  have  reoently 
purchased  a  piece  of  land  in  an  exposed  situatien,  and 
planted  a  number  of  slips  of  willow  for  proteetien.  I  do 
not  reside  near  the  place  to  look  after  it,  and  tlie  dhfldren 
of  an  adtoining  parodiial  sdiool  amuse  themsetres  by  pul- 
ling up  the  cnttmgsand  canyingthem  away— perhaps  out 
of  mischief,  possibly  with  no  motiTe  whaterer.  If  properly 
nM>Ced  there  would  be  diffloolty  in  tfaring  them  up,  as  It 
woold  take  some  trouble  to  do  so.  It  ocenrs  to  me  thai  if 
iflanted  In  the  form  of  seed  the  plan  would  be  Just  the 
iUng,  as  they  would  not  show  through  the  grass  until 
pret^  strong.  Is  there  such  seed  P  Are  they  the  wiUew 
catkins,  and  would  they  be  pretty  sure  to  grow  P  If  so^ 
triwnoould  they  be  obtained  from  a  nursery  man,  at  what 
time  should  th«y  be  gathered,  and  would  it  do  to  plant 
tlwm  late  in  the  year,  say  in  September  P—Bbiuj. 

[88361.1-Shattinff  Cast-SteeL— How  can  I  best 
■hnt  cast  steel  together  P—W.  Eowakos. 

1^862.]- Telephonic— To  Mm.  W.  J.  Lavcastsb.— 
L  would  you  kindly  say  whether  Bell's  telephones  are 
used  with  a  battery  or  not  for  ordinary  speiuring,  as  a 
friend  whom  I  wish  to  conrinoe  to  the  oontimry  will  not 
beUere  me,  but  says  he  will  beliere  you  P  8.  Haying  made 
a  rather  defec^^lt  pair  of  teleplumss  and  a  mierophone 
(after  your  excellent  pattern),  whioh  is  extremely  sensitiTc 
to  ererr  sound,  I  wish  to  know  whether  it  is  usual  in 
uinff  the  microphones  to  hear  a  cootinnal  roar  or  rattle 
whion  rery  much  interferes  with  trying  to  hear  any  par- 
ticular sound  which  you  may  wish  to  fisten  to  t  also  are 
general  sounds  such  as  carts  and  carriages  moring,  doors 
shutting,  people  walking,  Ac.,  in  the  nest  microphones 
distincaVe— in  fact  do  you  hear  the  exact  sound  of  a  door 
shutting  or  do  you  merelr  hear  a  roar,  because  that  is  all 
I  hear  P  Do  yon  think  it  is  the  telephone  or  microphone 
in  fault,  if  either  P  I  ma^  say  that  I  have  heard  a  watch 
ticking  quite  as  load  as  if  at  my  ear  through  120  feet  of 
wire.  3.  Ought  a  weak  magnet  to  haTO  more  wire  round 
it  tbui  a  strong  one,  or  viet  wrU  P—W.  B.  PaiosAUX. 

[33363.]— Battery  Power.— Would  some  one  of  our 
electrical  friends  kindly  adTise  me  in  the  followiuff  P  A 
box  containing  a  series  of  soft-iron  wires  wrappea  wiUi 
fine  silk-oorercd  wire,  with  the  ends  of  the  iron  wires 
expowd  at  one  end  of  the  box— theee  exposed  ends  are 
plared  oppoeite  other  wires  in  another  box.  Now,  by 
sending  a  current  of  electricity  through  the  covered  wires, 
would  the  soft  iron  wires  be  suflSdently  magnetic  to  draw 
the  wires  in  the  neoond  box  from  their  pkoes,  say  half  an 
inch,  the  sise  of  theee  wire«  being  i  by  5  inches,  and  what 
vtreogth  of  battery  would  be  required  P-~Wouia-bs 
lavBVToa. 

[83364.]- Plueins.- 1  have  been  trying  sobs  experi- 
ments in  blueing  the  heel  plate  of  a  gun,  whioh  is  carred 
and  irregular  in  form.  I  use  an  ordinary  slieet4roB  pan 
placed  OTer  a  forge  fire ;  the  open  pan  is  filled  with 
powdered  charcoal,  and  I  place  the  Inrightened  surface  of 
the  heel  plate  in  it,  the  whole  of  it  imMM  ia  tha  ohaiu 


coal.  I  find  it  does  not  succeed ;  that  part  which  touches 
the  red  hot  pan  is  well  blued,  but  the  raised  or  curred 
part  further  from  the  pan  is  only  purple  at  brown.  How 
can  I  blue  the  surface  perfectly  end  ctcuIt  P  Some  of  the 
patent  glaas-outters  are  well  and  erenly  blued. — Lodotig. 

[33365.]- Transparent  Polish  for  Walnut.— 
Will  some  one  tell  me  what  would  be  the  best  trans- 
parent polish  for  walnut  P  I  do  a  great  deal  of  fretwork 
and  want  a  Tery  high  polish.    Please  tell  me  how  to  apply 

it.— BSAUMOHT. 

[33366.1- liaising  Water.— I  am  much  obliged  to 
'*  Bigma  for  his  suggestion  <^  a  windmill,  but  it  would 
hardly  answer  my  purpoee  at  this  season  when  there  is 
little  or  Tery  uncertain  wind.  I  know  that  some  little 
time  since  a  correspondent  in  tiie  RvQUsa  Mschavic  de- 
scribed a  self-acting  siphon,  of  which  he  said  he  had  put 
up  one  or  two,  if  I  mistake  not,  in  one  or  two  hcmses  in 
London.  There  was  also  a  diagram  of  it,  but  unfortu- 
nately I  cannot  lay  my  hands  on  the  number  containing 
it.  Urn  any  reader  kindly  help  me  to  rscoTcr  it  P— Habi- 
TABS  XV  Sicco. 

r33367.1— Astronomioal.— Will  any  one  Tersed  in 
astronomy  expiaUi  how  to  erect  a  scheme  or  figure  of  the 
heaTcns  for  any  glTcn  time  P— Tbiavolb. 

J33368.J— Hay  Fever.— To  *' Ibooo."— Would  you 
id  turning  your  experience  in  the  direction  of  a  tcft 
troublesome  and  distressing,  if  not  serious,  "  ill  that  fiesh 
is  heir  to  P"  I  haTC  bay  fCTcr  from  middle  of  June  to  end 
of  July,  and  its  attacks  almost  incanacitate  me  for  any 
business  during  theee  six  weeks,  besiaes  making  me  rery 
miserably  uncomfortable  and  irritable.  I  belieTe  there 
are  many  others  who  suffer  simihurly.  I  haTC  found  relief 
in  snuffing  up  my  nostrils  a  weak  solution  of  quinine,  and 
the  application  outside  the  nose  of  glycerine  well  rubbed 
in ;  but  to  say  the  least  these  are  somewhat  conspicuous 
treatments  as  the  glycerine  lodu  curious,  and  tiie  quinine 
iuTolTcs  a  prompt  flow  of  a  peculiarly  tenacious  gummy 
mucous  from  the  nose  and  throat.  That  hay  fcTcr  is  con- 
stitutional I  think  is  proTed  by  the  fact  that  eren  at  sea 
Tery  far  from  Land,  consequently  all  haT,  I  haTO  found  on 
awakening  that  my  eyelids  were  literally  glued  together 
with  a  quantity  of  ffummy  matter  exuded  during  the  night 
from  the  comers  of  my  eres- otherwiM  I  did  not  suffer, 
unless  I  drank  a  bottle  of  porter,  when  Tcry  curiously  I 
at  once  had  a  sneexing  flt,  same  as  characterises  it  on  Uuid. 
Bitter  beer  has  no  effect,  and  brandy  and  soda-water 
seems  eren  to  be  beneficial.  After  an  attack  the  whole 
body  is  most  disagreably  heated,  and  the  face  is  gummy 
with  a  peculiar  perspiration  which  I  find  best  remoTed 
with  warm  water  ana  brown  soap,  alkali  seemingly  haTing 
a  decided  power  OTcr  it.— F.  W.  8. 

[33369.1— Stamping  Foreign  Goods-— I  haTc 
recently  placed  an  order  on  the  Oontinent  for  the  mann- 
foctnre  of  an  article  (which  I  cannot  now  obtain  in 
England  at  the  price),  upon  whteh  it  is  necessary  my  name 
and  address  should  be  namped.  The  manufaotarsr  has, 
howcTer,  written  to  say  that  he  cannot  do  this  witiumt 
getting  into  trouble  with  the  Board  of  Trade,  it  being 
lUeoal  to  stamp  foreign  goods.  Is  this  so  P  I  shall  be 
glad  if  BOOM  one  would  nndly  enlighten  me.— Pdhlbd. 

JS3870.1-Olock  Stopping.— Will "  Seconds'  Practi- 
Watohmaker ' '  kind] t  say  what  is  the  reason  of  a  dock 
in  the  winter  time  which  goes  well  in  the  sum- 
it  has  beea  cleaned  two  or  three  tiflMS  without 
Bsaking  any  differeaoe.  It  is  one  of  those  old-fashioned 
ball  docks  with  BMibogaay  I 


[33380.]-Daniell's  Cell.— I  took  a  glaasd 
which  I  put  a  cylinder  of  sheet  cine  (prouhly  iu 
within  this  I  placed  a  porous  pot.  and  a  stripof 
therdn ;  the  porous  pot  was  fl&ed 


[88871.]— Yaoht  Deaigns.—Oaa  any  one  tell  ms 
where  I  can  find  drawings  to  scale  for  bnildiiiff  a  Bsodel 
Taoht  P  The  modd  shops  In  Loodon  don't  sell  then.  I 
haTC  seen  this  question  asked,  but  the  only  answers  hsTe 
been  three  or  four  sections  drawn  hj  the  »e,  and  are  no 
use  for  building  a  good  yacht.  One  I  built,  fh>m  drawings 
in  an  encydopsMia  supposed  to  be  perfectly  correct,  had  to 
haTC  scTeral  ribs  ohanged  before  I  eonld  get  a  good  clean 
run  all  OTcr.  If  aay  other  reoders  are  in  a  like  dikmBM 
they  willflnd  two  Tery  good  designs  in  the  '^SaoydopsBdia 
Britaaaica"  of  the  "Titaala^  and  "  AaMrioa."  ia  the 
artide  *«  Ship  BuOdiag,**  ToL  ZZ.  I  shaU  be  Teryriad 
to  send  a  eopy  of  dther  to  any  one  In  exehaage  for  a  like 
design  of  any  well-known  cutter  or  schooner,  tin  design  to 
indude  deokplan,  Tertical  seetioas  not  less  than  six,  and 
doTation.— W.  F.  Kvox,  Ckeenhill,  Ooleraine,  Ireland. 

[38878.]— Solphorio  Aoid.— Will  Hugh  deBsents.  or 
some  equally  gifted  ohemioal  correspondent,  be  good  enough 
to  inform  me  with  what  addition  of  water  sulphuric  add 
reaches  its  best  strength  for  combining  with  oxide  of  iron, 
and  assuming  the  initial  grarity  of  the  add  to  be  1,750^, 
what  should  be  its  grarity  when  combined  with  tJie  quan^ 
tity  of  water  recommended,  and  also  when  its  power  <^ 
combining  with  oxide  of  iixm  has  reached  its  wiiwttnnm  f — 
EvaxjBH  Mbcxabic  AmBsncB. 

[83373.]— Bleaohing  Ghxtta-Feroha.— Will  some 
one  tell  me  how  to  bleach  small  quantities  of  gutta> 
perchaP— G.  0.  B. 

[33374.1— ateam  Heat.— What  pressure  would  steam 
indicate  at  800°,  800P,  and  400*  Ikhr.P-s-O.  0.  B. 

[33875.]— Wild  Flowers.- Would  any  correspondent 
oblige  me  by  naming  a  mixture  that  wlU  preserTC  the 
colour  of  blue  or  purple  flowers,  and  prerent  them  from 
taming  brown  when  dried  P—W.  W. 

[33376.]— Measuring  Focus.- Will  any  of  *'  ours  " 
enlighten  me  on  the  aboTcP  In  measuring  the  fecus  of  a 
lenswhwe  do  you  measure  from— tLe  side  nearest  the 
focus  or  the  side  farthest  from  it,  or  midway  between  the 
lens  P— J.  A.  W. 

[33877.]— Oloth  AnalTsis.— I  work  in  a  weaTing 
factory  and  am  anxious  to  learn  how  to  analyse  doth,  so 
as  to  be  able  to  make  a  draught  for  the  healds  and  a  tie- 
up  for  the  tappet.  Oan  any  one  recommend  me  a  good 
book  on  the  subject  P  This  is  a  subject  whk)h  might  be 
discussed  in  your  pages  with  adTantagc-^Frooo. 

(33378.1— Works  on  Chemistry.— Thanks  to  Mr. 
Allen  and  Mr.  Lancaster  for  replying  to  this  query.  I  am 
afraid  I  did  not  put  mr  ouestion  intelligiblr.  I  want  to 
know  what  work  would  oe  recommended  for  a  course  of 
general  chemistry  before  proceeding  to  actual  analysis— a 
work  both  theoretical  and  practical  that  could  he  worked 
through.  Would  you  kindly  adTiseP  Hare  access  to 
Miller  (old  edition).-F.  0.  F. 

[88879.1— Tlie  Zodiaoal  Light.— I  ■hall  be  Tcry 
greatly  owigsd  if  aay  of  year  oorre^poadeats  will  inform 
me  it  the  BwUacal  light  has  beea  obeerred  ia  the  British 
IilM  darinBths  enrvtat  7«r,  sal  wbve  I  oaa  flnd  the 


with  orystau  d 
sulphate  and'water,  and  plain  water  was  placed 
outer  jar.  After  working  a  Uttie  while  I  find thatt 
becomes  coTcred  with  a  black  deposit  (what  is  it 
that  bobbles  come  ap  from  the  rino,  showing  lood 
eren  when  the  poles  are  wA  connected.  This  oca 
after  time,  though  not  so  much  after  amalBaonl 
line.    Why  is  it,  andhow  can  it  be  prsTonted P— Z 

[33381.]- Wind  Instruments.— I  baTobea 
scriber  to  the  Ebglxsx  Mbchabic  slaoe  VoL  Z.,  ai 
read  nearly  erery  line  that  has  appeared  ia  it  sue 
indeed,  many  purts  a  good  many  times  oTcr.  Durf 
time,  althongu  musio  and  musioal  instrnments  hai 
fair  share  ca  your  pages,  the  chief  attention  h 
giTcn  among  mnrioal  instruments  to  organs,  plan 
and  Tiolins,  and  Tery  little  to  what  are  called  wind 
ments,  though  of  course  the  organ  is  a  wind  insb 
But  I  refer  to  the  wind  instrumeats  in  an  ordiesl 
moreenpeoially  to  the  brass  ones.  Istherenoooei 
us  as  gifted  in  this  department  as  was  '*  The  Han 
Bladnmith"  in  his  P  There  wero  some  exceUenl 
by  "  B.  J.  P."  on  the  arrangement  of  music  fc 
instruments,  but  nothing  about  the  instrument 
sdTcs.  Take  the  Frendi  horn,  for  instance :  whe 
first  used  in  an  orchestra  and  when  did  it  derelop 
Then  the  trombone  P  I  haTc  been  told  that  the 
trombone  was  retiTed  from  a  Pompeian  drawing, 
that  what  I  haTO  written  will  cToke  some  informi 
a  subject  which,  I  am  sure,  will  be  interesting  to  z 
your  subscribers.— B.  G.  L. 

1 33382.]— Making  Bioyole  Wlieel  Bigid.- 
a  j(4in.  Ucyde,  tiie  wbed  of  which  I  want  to  make 
inserting  four  wires  inside  hubs,  as  described  i: 
14458.  and  would  be  obliged  to  know  the  thicknes 
sted  oars  fixed  between  the  hubs,  and  if  fixed  in  l^ 
of  nuts  or  screwed  through  both  hubs ;  or  would' 
clamp  a  piece  of  iron  of  proper  shape  on  the  axle  1 
the  hubs  and  attach  the  wires  to  it,  which  way : 
prefer  if  the  damp  would  not  slip  on  axle.— H.  S. 

£33383.]- Boiler  Bearings.- 1  am  thinking  q 
ier  bearings  to  front  wheel  of  my  54in.  Ucyde 
has  at  present  ooned  bearings,  one  cone  bdngiixed 
the  other  on  an  adjustable  crank ;  but  befoce  d 
would  like  to  know  if  I  would  gain  much  adrsa 
speed.  My  axle  bdug  fin.,  what  should  be  the  d 
and  number  of  rollers,  and  would  a  gun-iii«tal  osc 
contain  the  rollers  P  I  do  not  wish  to  take  the  eo 
hub  away,  and  would  be  obliged  to  know  if  it  w( 
much  in  the  way.  I  should  hare  room  to  haTC  the  b 
liln.  long.— R.  B.  8. 

[83384.]— MioroBOOpio.— Can  any  reader  faifc 
how  I  can.  with  a  mioroacope,  project  objeot  on  a 
the  disc  or  light  not  to  be  more  than  4lia.  in  diu 
what  kind  of  light  to  we  P— A.  Sblls. 

[88386.1— Painting.— Oaa  any  one  expkin  wh 
in  most,  ff  act  all,  tar  Tarnishes  that  corrodei  ire 
suggest  any  diCM  iron  paint  that  will  not  cocrodiP 
lamp-black  and  boQed  oil  alone  suffice  for  iron  hui 
propoee  naaklBg  a  series  of  experimeats  on  a  ansi 
with  the  soaay  difflsraat  kiada  of  cheap  tar  Tarsiri 
wood«  aad  woald  be  obliged  to  aay  rsad«irike 
adrise  with  respect  to  the  sise,  thickaess.  sitastin 

Snd,  aad  of  the  wood  used.  I  wishtodoitthon 
:  as  I  do  a  lane  anaatitr ;  aad  I  would  pdtf 
t^  if  aoeeptabK  « the  Mbobabio.- 0nuHfOi 

[S3886.>— Voise  in  Water  Pipea.- HariBr 
come  to  reside  in  a  new  house  aad  locality  wi  n 
edTOs  occasionally  annoTed  when  the  dty  watar  ii' 
on  and  the  oistera  JBBt  full  by  a  booming  soaad  n 
passing  through  the  pipes,  the  ball  tap  atthsawi 
TibraliBg  up  ud  dowaon  the  sarCaoe  oif  the  wstv. 
geatly  presssd  dowa  by  the  finger  the  ball  riaaii 
nor  doee  it  alwaya  Tibrate  when  the  dstera  isflPd 
simple  remedy  that  eoald  be  personally  atteadidti 
mmok.  obliga— Voaaa  OomtTBTMAJi. 

[88887.]— SUioo-Sthers.— To  Huaa  Quaa 
Many  thaaka  for  **  aahydride"  reply,  aad  msj  1 1 
followitts  P— 1.  There  seems  soma  »»*<■**  W*  la  thi 
or  aotanma  of  the  foUowing  t 

SiUelctrlethyhite  8iB«p  BP  15S»: 
BOioo^umyUo  ah»hdSiBsO(MeH)HO  BP  If 

The  eam  of  the  dements  are  in  both  cmss  id 

8.  What  are  the  simplest  notations  for  the  fc 

bodies  P—Bthylio-diettaoxalate,  chlorather,  ethyl 

ther,  diethylatsd-ethylic  ether.  The  deeire  is  to  ka 

these  bodice  are  apart  from  the  double  atoms  of  U 

tions,  which  haTC  occasioned  some  oonfnsioa,  i 

probably  my  fault.     3.  How  ia  it  that  so  macy 

bodies  are  cae  ToL  P—  Weight.   1 

BiUco-heptyUhydrogoa ...   Bi&H       uil      1 

SUico-trMhyl  ether       ...   BiBUO       160      1 

BiUeo-diethyl  ether       ...  SiSlOi       176      1 

SUico-methyl  ether        ...BiMesfKH    UO      1 

Triethyl^hnl     BiB,OH      138       1 

— Okb  IB  A  Fos. 

[33388.1— Iiarder.— I  live  in  a  house  where  tk 
cellar.  (Jaa  auy  one  inform  me  how  to  conata 
moderate  expense  dther  inside  or  outside  the 
place  where  meat,  &c.,  can  be  kept  coei  durli^ 
weather  without  going  to  the  expense  of  ooastr 
ceUarP— Y.  L. 

[3S38B.1— School  Board  Kduoation.— 1 
formed  that  an  interesting  work  has  been  p 
during  the  last  three  or  four  months,  pointing 
shortoomiuffs  and  the  oostiy  expenditure  of  Uh 
■Tstem  of  School  Board  education.  I  should  b 
obliged  if  any  of  your  readers  could  kindly  tdr 
titie  of  the  book  or  the  name  of  the  publisher.— C 

TOB  MOOBB. 

[3338a]— Bhellao.— I  wish  to  ramore  the  i 
matter  from  an  allcaliae  solution  of  shdlae.  1 
will  not  answer.  I  belicTe  it  oan  be  dene  will 
charcoal.  Will  some  experienced  reader  kindl: 
how  P-W.  H.  P.  ^^ 

[33391.1— Oanary.-Amongst  the  Talnable  hh 
haTC  lately  appeared  in  the  £.  M.  for  the  propi 
canaries,  ami  cure  of  the  oomplaints  wliioh  oaaai 
heir  to,  I  haTC  seen  none  which  will  am}j  to 
which  appears  to  be  suffering  from  sobm  cae«t  ec 
ncTcr  dn^ug  as  he  used  to  do,  bat  eontinaaUy 
and  pantmg,  although  in  good  ooaditioa  — 


i,  1878. 
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_  i«nll«ithu 

havmiuh  virBibooldlwiDd 

.om.  toiw,  Un.  cUajdMAr,  and  what  ■]■«  far 
mid  I  — f^  Wtat  di(r«™™  -™"  th— 


[3SM7.]— If.  Kid  N.'W,  BiiBinOB.— Win  "  W.  J.  B." 
iilnM  gi-n  tlu  oniaban  of  Ibi  Migiiui  ha  omtlooad  on 
ia«a3fer  Blm  lb.  Wabb  «nC  to  ths  L,  ud  N.W.  Go., 
Fouij  anftnas  h«Ta  baeii  re-nnmbared,  Ao.  *'  Atou'*  waa 
tmiarir  Ko.  Ue,  a  lonr-mplad  ontaida  njllBdar  tuk  i 
«UU  "  TiMthun"  «Bd  "  Torah"  {Noa.  M  aod  El  napaa. 
tirali}  irara  aingla  mlalda  orlliKler  awinaa,  with  ontaida 
tautua  to  tba  outtIiu  vhaali.  f  ahaJl  ba  glad  it 
"W.T.  8."  will  (in  idaaoriptiim  o<  tha  "BlooiMr" 

(D(iiiaa.-a.  ir.  h: 

{SMOai-Albnman-I  wllKad  ahlM  for  dataUa  ol 
tha  prooaaa  ol  naklDg  albninea  from  buod,  or  to  ha  lit 
lormad  whan  I  amj  gat  tho  InfotiBatloa  F— A  Ooaauxi 


[SM(».]-OxrnnChwBag.— wmaoma 

AT  bow  •  gaa  Gac  la  baat  kapt  whan  BOl 

J.  0.  h. 

rssUO.]— Chamloal.— Whatantbaanihcila  Ibrsltrio 


1£qb1<v— 1  haTO  auma  four-part  aoBna  wUeh 
urancad  fia  two  tMIu,  flnta,  aod  aonat, 

BoilghPowBrftil  BKtMrr.— I  wut 


<>atTwallhowtoprooBad.  Ihanalatba 
K>gnd|«tha  tnmbta  of  makliu  m  >tlacb- 
tdonurpOM.  Qoold  Mx.  W.l.IaiHaatm, 
laawtw'Euwa.RlTaaoBiadetalbr  IwWi.m 
■(.toukaan  aiHliiaa  (or  pathafX  a  taad. 
IM  pnpM'  BUna)  ahent  nn.  dlamatat ;  toe 
L  tkML^-A>  Oui  Xxcaima,  So.  1. 
ObliiM«>~Woidd  ionu  of  fODT  aahacrlbtn 
wmmi  two  poor  atndanta  booka  whiota  woald 
,«ltkoBt  aaiomal  aaalataiiffo,  to  (ala a hoow- 
Ohlaaaa  Imdcu^  P  Would  thn  alao  plaam 
■rini  of  iSah  booki,  and  pnUlabaci,  and  anr 
ih  siiU  nan  of  naa  to— HiLLmi  AMD 


Ikautlallaiir-S.B.1, 


OroTa^  Om  Battor.— H.  F.  Horl«7i  In  lb* 
Philotopliieal  Kagamim,  tijt  that  kU  apcrimaak 
ibmr  that  a*  laMl  a  pHt  of  tha  muenBt  is  Iba  gH 
battirj  U  do*  to  diiutTed  fMM.  Br  aiTaogiOf  k 
kaHvr  with  ptatai  wbillj  tmrnanid,  Md  nJAw 
tlHNuitU  ths  plaUsnnoati  tha  nnfatt.tt  to  ibown 


font  Ii  thmlnkoathtintoMtioa.  SteMflh  o(  enr^ 
not  laMnily  Mb  «hMi  mMum  Ii  and' -'- 
i»g«Mid.  bqj  it  ilMi  agalB  to  mmdj  iti  fi 
tain*.  60,  whan  reiiitaiio>  h  dininlahafl,  iht  — 
rant  riua  nddanly,  bnt  aftamrdi  (alli  to  nwrh- 
iti  tonar  xaloa.  In  Ihs  fint  oa*«  tha  diiainiihad 
encTBDt  eaoM*  a  dialaatian  in  the  amoomt  et  gM 
nMd:  the  (iMtroaoliTa  foiw,  and  tharelon  tha 
eDmnt,bei)>gtbn»niHd.  In  Uw  aaaoDd  oaM  the 
Inrrnamil  «qirant  naea  nuna  faa  i  tha  (leetroMolin 
Umt  ii  thanfon  dimioiihad,  a^  tha  camot  falli. 
It  is  farthar  (hows  that  tha  eonaot  la  diraeU}  ai 
the  ptewaia.  TUa  leemi  to  prora  that  there  I> 
reallr  no  uitasoniilie  tone  kept  np  bjr  hjdrosen 
atlMhed  to   Uw    poaitin  wli*!  m   nipptMd    bj- 


lA,  Con>(-aw4alL.  V, 


Att  (unniMnvtaaNsiu  M  U>*  "4>>>fa("  almU  la 

wl  toT.  MiTauKi,  B^,  Citvo/LoadMttolHiit, 

(Hiaaiiaida.  S.O. 
Twwf  (0  tlw  miiiB^  wiUinuUcal  MrraaiiaiiJiaaa  a 
!•  Umt  leOl  ba  rafntrai  /«■  a  KMti,fa.itorf  parwal  Md 
iHoa /it  tawrtioa.  (J>«  apas*  aUsttod /or  tiia  "  0fUa^' 


QnMtiona. 

7M.— Bolra  tba  eqnaUon 

707.— Fnna  by  tha  aU  of  trlaoBoaabT  tlMt  It 


(1  -  8  «•  +  «*) 
!-»*  +    1  l-a" 


. — . — irlU  wMiA  U 

mbaaquantlj  atrikea  tba  eaith  li  pnoUalr  aqoal  to  tha 
loraa  with  whioh  it  wu  oriiliallj  propallad.— Axw. 
7W.— gqaaaa  aa  a  anrd  tha  Talae   of  tl»  -i-^Jniitfl 

r+  w~+  1  +  1  ■*"  iT+  ■  ■  ' 

ind  hanae  ahow  that  V3S  -  S  la  intannadiato  to  !£ 

770. -Show  that  [Ia'b(a>aa  +  (i't>4-ii>.i]{^  +  ^  +  ^ 
'ho'fe'i^-b't'  (v*-i-  H)  -(!'«■(■• +  ^-  ^b* 
iV  +  i^)  iadlrMblahj^ +  «*  +  ■*-»■.  aalflad  tte 


la*p  "M.af'm't,  nndaqnatloBwlKaeiooea 
nau  oa  iba  onbea  ot  tha  lootaat  tha  aqnatioQ  H  —  t  a -«■  S. 

TTX— Find  tha  radini  of  a  globa  aooh  that  tba  lletaiim 
Maannd  apon  lla  laarfaoe  betnaa  two  ^aaac  ■■  tk 


7n.-b 
-t 


1  tan.    at.     It  tan.  a  + 
that  ■  +  (*»--*».- 


,  ^r  1,  and  anf  vala*  hi 


TSl.— (ABa(a.>-In  tUa  aaaa  tha  pfla  wlU  tiiuilniii  In 
aiacla  »«.  HanpMa  l>  tba  nnmhar  nf  taUa  la  Ihiaiaw. 
(baa  tbaathlayatreiiooad  (rem  the  top  heap  +  a  -  1 
taUa  in  ita  learth,  and  a  la  lla  bnadch,  and  .-.  lanliliil 
rb>  +  B-l)h^  HaDeaannbvotbalbinBbvnO 
il^p  + -ZIL^ilLiil  - -I  a  (a  +  * 

{»»  +  »«-«    .    .    .    (I). 
How.  eappoa*  tha  pOa  aoi^ilato.  to  and  tha  nmrt«  el 
ItalblxConti— Iu{I)w*han»-l,aDdp  +  »-l-T| 
.•■p  -  «■ .-.  anmbac  tt  balk  Wtont-i-a^  +  l) 
Op  +  S»-»-7x4-l.«*>i6«IB-IB-ai( 


l«(a  +  I)  ISp +  !»-«)  -15t(andp»*) 
'  .•.«»  +  Siii  +  B«-»Ba  =  0( 

*...,  (■  -  6)  (■•  +  U  a  +  77)  -  0( 

,••  nsmbv  ol  Iwen  In  toaooM  pRa 

-e-U-l)  =  i.    4naw»r,3.-ABO. 

rUFAhnatiathaaaiaa  (tnlffht  line  with  A  B.  pro. 
(labe  tha  torsoc  to  B  0,  whlah  makai  tha  ndaaHe  ad 
ibiwdMB  qpareat.— Eb-J 

74D.— Lat  aba  the  nnulMr  «( piga  boafht  bpaaai^Ua- 
DWi,irtbaaBnbarbon(thtb7hlawl(a  C!)  Thanheapent 
^■hOlane^eke)^. 


ENGLISH  MECHANIC  AND  WOKLD  OF  SCIENCE;  No.  fi93. Jolt  6, 


Ci.BnTtrii 
n  II  A  C,  A 


ilum  liiu  iqipcuad  befon.) 

iniigle,  D iip^t Intha bua,_B  C 


.  line  oy  pnuDiiim  anniiiiiitad  in  Knc.  I.,  h 
43.^|Mi>inilo.l— Tfannati  A  dnw  O  A  H  ii 
minnteil  bj  B  E,  0  P.  Xfam  uglB  K  U  B  = 
E,  bccauM  the;  are  Blterute  uglu.    Also 


uirle  O  A  F  c'  uncle  A  H  F  -I-  unle  A  F  U ;  itoa  knilc 
O  A  F  =  iDvla  A  O  B  +  ideIo  A  E  O  .  (1-  3E>  :  ■'■  anjtU 
A  H  F  ■<-  nti^le  A  F  B  =  moKlc  A  O  E  4-  uutle  A  K  O ;  hot 
anKla  A  E  F  hu  bomi  Bhonii  to  be  eqoml  to  uigilB  A  O  E  i 
■■■  UBla  A  F  H  =  laa^a  A  K  O  i  uid  thwe  >rs  altsm&ta 
utlM;  .-.  EAFki&rti^ebtlW— A.Ra 
7M.— A>  ui  index :  r'  hai  two  nlnea.  i'  hu  tour.— 

74a,— If  AD,  A  B,  Im  tlie  blMi:Uaa  Una:  D  A  B  := 
4  G  A  B:  and  B  A  X  ->  )  B  A  Oj  ..  D  A  E  =  t 
(OAB  -t-  B  An).  Bat  C  AB  +  B  Afi  =  irigliCuslHi 
■■.  D  A  E  =  ii  rigbt  angls.— Joaa  8TiFHEHa. 

no.— It  A  B  0  be  the  triangle,  A  B4-A0>  BO; 
.-.  B  0<  A  B  -f  A  O ;  .-.RO-  A  0  <  A  B.— Abjlri 
««D  H.  B.  0. 

A  0  >  B  Oc  .'.A  B  +  AO  +  BO> 


TSl— A  B 
a  BO.  ALU 
S(AB 


C).- 


JSL—la  thii  qaatloil  a ' 


O.  X.— YoD  mntt  eli 


i"tBl41b.— 


USEFUL  AND  8CIEMTIPIC  NOTEB. 


An  Improved  Iiaalanohe.— At  Ike  Parli  Exbi- 
tntioo,  M.  E,  Barbier  ahows  dilTerant  form;  of  the 
sew  agirlom crated  L&:Iaiichu  elemect,  in  nhiofa  tbe 
liiEhif  Te<iittinR  porooa  iiot  of  cUj  is  snppra»^?d. 
T^  prroiidfl  of  inRii(n>D«>e  >nd  oarbon  foriaer\y 
eontaliwd  within  tha  pot  krs  in  thlnMUkntome- 
litti  tiwettxr  into  >  K^i  muubj  a  mman  ef 
■araral  tbonund  ponsda  in  hanad  mooldi  of  iteel. 
Beudn  their  flrtn  isdhMobl*  o>hH«;1hr«aiit&i]i» 
of  tha  ■nlomerftted  p1ateaorc;liiidenttii>obt*ined 
ii  ao  ■Uul  that  %  ain^e  elemenl  esn  redAOi  k  £dii 
idfttuDm  wire,  bo  that  the  aggloinented  form  ii 
-nitabU  foe  liithtio^;  gaa  i«ta.  Its  advaatBg^aoTv 
tha  oUer  eterai^nt  with  the  porona  pot  hare  led  Iho 
it  railway  roniraniea  oF  FraDce  to  adopt  it  in  pre- 
a  to  ths  Utt«r,   more  than^lO,000  eter"'- 


sreatra 


at  them. 


Bini 


indiambber  ronnd  the  line  rod  are  emplojed 

the  two  plutei,  the  linc  and  tbecBCbanagglamemi*, 

from  tonching  within  the  cell. 

Doatli  of  Mr.  Tbomu  vnaana.— Mr.  WinaBii. 
«f  Baltimore,  a  loa  of  tha  lat«  Mr.  Bosi  Wimuu, 
'  diad-on  UiBlOthJatie,  a«adS8{BBn.  Mr.  Wioaaa 
nodved  Ua  pnctieal  adoeation  m  hie  fatbor'a  shops 
.  in  Baltiaionv  and  wu  aUerwardt  aent  by  hiiu  to 
TInaaia  with  Mma  kioaniotiiw  eiuinaa.  While  there 
b*  iotand  Inte  a  partBoilup  win  Mi,  Haniion,.  of 
Philadelphia,  and  tbe  firm  naaiTrd  Mrentl  railwu 
<antlMflB  from  tiie  Bnaaian  Oorammaai,  fnni  iriildi 
ther  made  TVJ  lugt  prpfita.  Mr.  Winana  retoraed 
t«  Baltimore  with  a  lanra  (ortnse  asow  twent;  ;fean 
uo,  aad  baa  not  ainoa  a^aKod  aeUrd;  in  baamaaa. 
He  iral  nneb  inteneted  in  tneehnniaU  pnraailii,  and 
ma  eoutantlj  inTaatinir  aoFDetbing  mw.  tbe  mas- 
nifloaot  honae  ha  bnilt  in  Bultinioro  haing  fnll  of 
Ingemona coatiiTuioee.  In  1S50  hebnilttbe  "ct^nr 
ateamer,"  with  whiib  he  made  manj  eiperimeiiti, 
and  eJttfwarda  eonetnict«d  a  aecond,  both  ef  wliioti 
lie  in  tbe  Sontfaampton  harbonr,  and  must  bu  lookoi 
■poD  ai  praetioai  faHoreB.  He  aim  maiie,  earl;-  in 
the  American  oitil  war.  a  abosm  ean.  which  la*  ttio 
anbjoct  oiF  a  great  deal  at  litlk.  bat  was  nerer  actu- 
ally naed.  He  leareaa  eon  and  daughter,  who  ihiiorit 
a  large  (orlone. 


^a  Oeatrov  Blaokbeetlee,  Ttana,  Hqei,  and 

■T1  lnnru.  iri  VEapEB'H  WONOaaTUL  IHBMIT  DESTBur- 
no  POWDER.  Hhlob  la  Kid  in  Tld  Bona  flA.  v^  It.  oKjuar 

e-tln^1arh„r  U  'lumpA.  In^m  tha  wtM  prgwlabfrt.  Q.  imd  T. 
liBriiB,  41X&,   CaTi.mcrplAk  nAd.  LQndob.   1.     The  mmv  or 

Lamploagh'a  Fyretio  Bullna  la  rftfraahlng, 


find  a  piBoa  I 


ANSWEBS  TO  COBBESPOVDEHTS. 


HINTS  TO  OORRSBPONDEHTS. 
1.  Writ«  on  one  li^  of  the  paps  onlj,  and  pnt  di 
inge  tor  UlufiaaUcai  on  aepamta  piaooa  4rf  pafier,    S. 


wonW  mhjoTt  ti«  to  an  action  for  Ubel.)— W 
had  bcltor  lake  him  to  OOP  of  tlie  ortbopi 
tieni ;  or,  if  able  to  do  ao,  coniDlt  wh 
■srglciil  necliuiidan.  Wb  han  hob  lonu 
appliinna  eoBMTtd  by  Kr.  J.  (KUInvluJ 
Souicnat,  an  old  ootrafpondait,  aad  alioBld 
roD  to  write  to  him.) 
inA,  A  Resiier,  Crnie™,  Photo,  W.  F.,  V, 

^  Working  JoinaT,  F.  I 


Ri  ■*  well  u  ti»  Utlee  U  tbe  qneriia  to  wfa 
A  nFer.    3.  Mo  oharge  la  mada  for  imertlBg  I 
%,  or  repliea,    4.  Coouneroial  lettera,  or  qoari^, 
I  are  not  inwrted.    S.  Ko  qua 
hr  ^ebtifio  information  Ea  a 
6.  Letten  aent  to  corrcepondsnU,  i 
liter,  are  not  farwanled ;  and  the  ni 
(posdmta  ar*  not  given  to  inqnlrm. 


Uant.-a.  Call 
Co.- F.  Il~w 
Oldtlan. 
-T.  J.  E 
—Frank 


Anottier  T«getului.— Me  Sutor.- Haapv.—i 
Pananoe.— Point.— E.  C.  B.— H.  0.— flbogblaDK.^- m- 
Hrientki  Dooel.— Hngh  Otamente.— 0.  Ldu-k.— ?.  W, 
Woodman.— O,  B.— Tangot  Aaateor.— B.  P.  Tui.— 
Black  Witoh.— >OTU  Homo.— F.  O.  Smith— AqnDsriu:!. 
— KoDt.ptale.-QimiTaek.— B.  6.  H.— J.  A.  H.-j. 
Harria.-E.  a  B.— Ziw.- W.  A" "'■     "    - 


tl-s    a.  O..  Dagbhert,  Adye  Doaclaa,  W.  UJ., 
1  ]  1,1       baT«  raplied  to  quoriea  alna^  aimilarly  an' 


■d.— J.  Biohardi  And 


li^.— A.  Perey  Sniith'.— B.  Bilay' 
iry, — SylTertBT,     ■■■"*-     — 


i.'T.  K,— Itmai.— ■ 


[.  F.  Ballud.-DagUbert.— K. 


See  "isa.  Mo. 


«S1.)-Bxn: 


.wUlflad  Itdimrij 

BiCTTifncB.    {W«  miut  daollne  adTiaing  on  the  ror 
onrioni  entanglement  too  deaeribet   mf  a  aolidtc 
well  npinthemairliBauiweeaairiTeTonamBi 
Uatcningto.    The,  man  la  oertalnly  liable  to  a 


II  fur  bigunyt. — Uiu.  (Tho  portable 
Wi»»e,  Imported  r^-  "--' 

ih  L 


t'S 


know.  Tbig  qiwy  and 
rcallT  adrerttaemanta.)' 
aDytbing  0'  ipecnal  boveltj  In  ytmr  >iisY9lii] 

up  of  altenaSa  layara  of  ohareoaJ  powdar  wad ^ ... , 

iBcIoied  inapapertDba,wUlei("WneBnartDaaiulls. 
are  neceasazT  It  can  ioaroely  be  a  Terr  dellMle  Inqtm- 
ment.)— B.  J.  Fiu.  -(lIotMM>t-pearl  bnttoni  an  out 
ontofthealHllwiUiaimalloyliBdiWiaw.  TbedlKsan 
tnned  in  a  latba.  and  It  tnidt  ooogh  apU^  ao  a>  Co 
term  bm  or  men  bnttooa.  »  dniaiallad  hototadrlllEd 
torwtfT*  tbe  abaak,  *4kh  iaSnd  braallgbt  hloW 
with  a.haanmer,  ita  lowir  part  eapanding  into  thadove- 
taJI,  H>  ■>  to  pcareitt  Ita  bring  iMdfir  witlidra>ra. 
Onumental  pattama  on  the  bottinia  are  utcnted  La  the 
lathe  by  naav  at  an  eeeontilo  ohncfe  aad  atUe-rat.)^ 
B.  T.  (We  cannot  any  i  tbe  plaoea  of  pnbUo  wCTsh>n 
fn  UHltaltad  Etagdomara  atrtMad  by  tba  B^litrar. 
belongiog  to  IM  diffwoit  rallfloQi  aaala. ) — 
IB.  (TbehborijilnalHpe]lingwiia*'Xayn]ncn^' 
wmd  and  watar  -  tba  nneent  pnpnlatii  m  of 
Kiu.  fWt  nawr  nb- 


WbbtIb 

—a  Und  ..      ._     .  . 
Jamaica  la  about  300,1X1 


anarU&la 


teu:^ 


ad^vaa  yoii  aak  tt^,  fiat  banaie  we  do  not  krov  it~ 

.  __^  ^ ..  . '-- 1  the  rahi lari dom.  It, 

, Toasn,  it  yon  do,.': c. 

rlttnthapnparooliuui.    Hany  tbaakd  f dr 

replirB.  wbleh  wUl  ^pear  next  vcek.J — Bixn.  11-e 
.follnving  are  tha  fnug  p^ata  aakadtDri- FlaliiiiiDi 
S,Sia  Oncreca  Fabr,  i  wUte  cait-Iron  !,S8S  do.  :  i-r>]J, 
2,!ffi  da,  I  md  817  do.  ;  oopper,  1,743  do.  ;  tin,  iffi  .la.  -. 
■tlrcr.  l.nt  do.  ;  lino  Tl^do.  ;  antimony,  707  lii.  ■ 
biiniDtti,  500  dO-J-A  MOOLTABIX.  (Tbe  iBTSBIrir 
Intendi  mumfutnring  tor  inla  ahoctly,  whim  tlkc 
prioet  will  prabaUy  »  adtartiaad  in  ttaaH  f^^. 
Your  otlioF  qnerive  would  be  aoaweied  by  c^m. 
•oltlDg  Ur.  fltanley'i  pamphlet,  "  Photoirraphy  Uj^hc 
Baay.  abo  ndnrtiaBd  herein.)— FianunL.  (\.M,r 
we  are  gU.l  tr 
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W- 


TTH  another  ^ear 


ntoloOTof 
1  theahflipe 


J   the   drand 

annual  contnbution  to  British  palie- 
— y  of  the  Palteontographical  Society. 
liape  of  a  massive  quarto  volnme  of 
nne  oi'O  pages  of  letter-press,  illustrated 
itfa  47  litbogT^phic  plat«s  containinj^  hun- 
reda  of  fignres  of  fossila,  besides  woodcnte 
I  the  ta«t.  Nor  has  the  quality  of  the 
ork  in  any  way  deteriorated,  either  in  a . 
terary  or  artiatic  point  of  vicir.  As  for  a 
rge  jroportion  of  the  figures  of  foaails. 
i«y  are  seemingly  stereoBcopic  in  their 
lelity  to  the  orijpnals ;  and  to  all  to  whom 
ich  originals  are  not  accessible  may  stand 
ithrar  practical  equivalent  for  every  pnr- 
ne  of  identiGcatioQ  or  contparison.  The 
mognphs  which  they  illustrate,  too,  are. 
I  hsretofore,  the  work  of  men  of  the 
igheat  eminence  in  their  respeotive 
[inches of  science;  and  thenamesof  Boyd 
fewkina,  Davidson,  Uiall,  Owen,  Wood- 
■rd,  and  Wright,  will  ai^cc  to  give 
nsMt  that  there  has  been  nofalliag  off  in 
iirwpect. 

nie  first  part  of  the  volnme  consistH  of  the 
mtuination  of  Dr.  Wright's  monograph 
1  the  British  cretaceous  echinodermata — 
class  of  orgnuisma  represented  at  the 
«*ent  day  by  the  spiniferous  Sea-Urchin 
leomnionly  foond  upon  our  shores  after  a 
ileofwind.  Thefossils  themselves  mnstbe 
miliar  to  all  those  of  our  readers  who  have 
iv  sojourned  in  a  chalk  district,  as  hemj- 
obnlar  or  cordate  bodies  varying  from  the 
■B  <rf  a  tennis-ball,  and  covered  with 
hate  porea.  Dr.  Wright's  paper  is  fol- 
ded by  an  elaborate  and  eihanstive  iudei 
'  the  Oolitic  Echinodermata,  the  work  of 
»  indefatigabla  Honorary  Secretary  of  the 
leio^,  the  Eev.  Thos.  Wiltshire. 
Tuitora  to  the  Brighton  or  Weatminstet 
inarinms  will  remember  the  strange-look - 
gLimulns,  or  King  Crab,  with  its  cnri- 
■ly  disproportionate  carapace  and  (if  we 
«y  coin  such  a  term)  generally  uncrab-like 
Btonr.  The  sab- order  Xiphosnra,  to 
aeh  this  remarkable  crustacean  belongs, 
of  the  most  stupendous  antiquity, 
aaoples  bein^  found  on  a  very  early 
ok^cal  horizon  indeed;  and  the  third 
vision  of  the  work  under  review  is 
voted  to  a  description  by  Dr.  Woodward 
varioia  forms,  ranging  from  the  Silurian 
cka  np  to  the  Triassic  ones.  It  contains. 
ireover,  a  mass  of  detailed  information 
to  the  anatomy  and  development  of  the 
Kot  animaL 

Dr.  Woodward's  ps7>er  is  followed  by  a 
atianation  of  Mr.  Davidson's  description 
the  Jnrsssic  and  Triassic  Brachiopoda. 
at  very  common  chalk  bivalve  with  a 
rforation  in  the  beak,  the  Terebratnla,  is 
uniliar  example  of  a  Brachiopod;  a  family 
ieh  htt«  been  called  "the  Foasil  Arie- 
y,"  from  the  incalculable  antiquity  of 


shire,  and  Dorsetshire.    Elaborate  lista  of  centre  of  this  membrane  a,  small  piece  of 

the  fossils  characteristic  of  each  particular  thin  pine  is  glned  or  cemented,  serving  as 

bed  are  alao  given,  so    as    to   render  the  a   platform  to    which    tbe   microphone   is 

identification  of  any  particular  one  a  matter  ?♦»—»"-'■■-   ~~-i- *i-.i.  .i  :_ 

of   certainty.      This   preliminary  matter, 
occupying  48  closely-printed  pages,  is  fol- 


e  fifth  monograph  Dr.  Wright  (who 
1  1m  remembered  as  tbe  recent  Wollaston 
dalUat    for     his      researches     in     the 

tfc«  British  Lias  Ammonites.  This  is 
rfJMWJ  ^fj  an  admirable  description  of  the 
yriealseolt^^  of  the  Lias  formation  as 
f  JopBU  in  Qlnneesterahire.  ontbebanks  of 
t  Sem — in  SomerBetshire.  Glamorgan- 


by  8  plates  of  the  various  Ammonites 
fonnd  in  the  strata  of  the  Lias..  The  3i 
figures  which  these  |ilates  contain  are  beau- 
tiful specimens  of  scientific  art;  while  their 
fidelity  is  unquestionable. 

Professor  Miall  comes  after  Dr.  Wright 
with  a  description  of  the  Sirenoid  and 
CroBSopterygian  Oanoids;  an  order  of  fish 
whose  existence  extends  from  a  very  early 
geological  date  down  to  the  present  day. 
The  stnrgeon,  which  may  not  unfrequcntfy 
be  seen  in  fishmongers'  shops,  and  which 
is  charactoi'ised  by  its  dermal  skeleton 
and  unoqiially  lobed  tail,  is  tbe  moBt 
familiar  living  example  of  a  Ganoid.  Mr. 
Mioll's  illustrations  chiefly  refer  to  tlie 
palatal  teeth  of  various Oanoidal  fish,  which 
are  so  abnndant  in  the  well-known  Auat. 
CliiT,  on  the  Severn. 

Following  Mr.  Miall,  we  have  a  continua- 
tion of  Prof essor  Owen's  monograph  on  the 
Orocodilia  of  the  Wealden  and  Purbeck. 
rhe  mere  mention  of  the  author's  name 
ilmost  absolves  us  from  the  necessity  of 
saying  that  this  contains  an  cxhauative 
anatomical  description  of  the  remains  of 
these  reptiles,  and  teaches  everything  that 
lan  be  known  of  their  structure  and  habits 

Possibly  on  the  schoolboy's  principle  of 
saving  the  piece  of  brown  skin  to  the  last, 
-^he  editor  of  the  volume  wonld  seem  to  have 
reserved  the  paper  of  the  greatest  popular 
interest  for  hia  concluding  one.  It  is  by 
Professor  Boyd  Dawkina,  and  consists  of 
"  a  preliminary  treatise  on  the  relation  of 
the  Pleistocene  Mammalia  to  those  now 
living  in  Europe,"  as  an  introduction  to  a 
description  of  the  British  Pleistocene  Mam- 
malia generally.  To  every  one  who  is  seek- 
bgin^rmation  concerning  the  origin  of  the 
various  animals,  wild  and  domesticated, 
fhich  are  either  now  living  in  Great 
Britain,  or  have  been  exterminated  withi 
the  hiatoricol  period,  Professor  Dawkins'. 
paper  cannot  fail  to  prove  most  valuable  and 
instractive.  When  we  reflect  that  it  is  bu1 
within  a  relatively  recent  period  that  the 
Tolf ,  the  bear,  the  beaver,  and  the  wild  boai 
have  disappeared  from  Britain,  and  that 
oven  the  i-emdeer  has  existed  in  this  country 
in  times  of  which  contemporary  records  are 
Hxtant,  we  need  not  travel  beyond  Mr.  Daw- 
kin  s's  38  pages  to  be  convinced  how  emi- 
nently the  questions  he  discusses  are  worthy 
<>f  investigation.  We  will  not  spoil  the 
effect  either  of  the  author's  description  or 
.rgnment  by  quoting  isolat«d  and  detached 
passages  fram  it  Rather  would  we  refer 
the  reader  to  tbe  volume  itself,  which 
irorthily  culminates  in  this  remarkable 
paper.  We  shall  be  both  surprised  and 
disappointed  if  he  does  not  thank  us  for  the 
;ecom  mendation. 


A  RECEiriKa  MICROPHONE. 
FN  our  "Scientific  News,"  p.  366,  we  men- 
-'-  tioned  that  Mr.  Blyth  had  sncceeded  in 
devising  a  form  of  microphone  which  served 
tioth  for  receiver  and  transmitter,  and  was 
fimplicity  itself,  being  merely  a  few  pieces 
cf  gas  cinder  placed  in  a  jelly  can,  covered 
with  water,  and  connected  by  means  of 
itripa  of  tin-plate,  attached  to  wires.  So 
ftir  as  we  know,  no  one  has  succeeded  in 
i«peating  Mr.  Blytb's  experiments,  but 
Prof.  Hughes  has  succeeded  in  making  a 
I'Cceiving  microphone  which,  though  by  no 
means  satiafactory,  has  demonstrated  the 
possibility  of  constructing  a  perfect  instm- 
tient  in  tne  future,  while  it  helps  to  illus- 
trate the  true  theory  of  the  microphone.  A 
small  cylinder,  such  as  may  be  easily  made 
from  a  tin  can.  bos  a  covering  of  parch- 
nent  stretched  tightly  over  oneend.  mtVQ 


attached  in  anch  a  manner  that  it  is  kept 
clear  of  the  membi-ane  thrpugbont  its 
length.  The  microphone  is  made  in  the 
usual  way.  A  piece  of  thin  pine  carries  at 
one  end  a  small  block  of  pine  charco^ 
against  nhich  a  similar  block — attached  to 
a  brass  beam — is  oausetl  to  press  by  means 
of  a  spiral  spring,  the  tension  of  which  cam 
be  regulated  by  winding  a  silk  thread  upon 
a  screw  with  a  milled  head.  The  brass  beam 
ispivotedatits  centre,  between  two  supports, 
though  some  makers  prefer  to  cat  a  notoh 
in  the  lever,  and  rest  it  upon  a  knife- 
edge.  The  piece  of  thin  pme  forming 
the  platform  is  attached  to  the  piece 
of  pine  on  the  membrane,  so  that  the  two 
blocks  of  carbon  are  directly  in  the  centre 
of  the  drumhead  formed  by  tbe  membrane 
and  the  cylinder,  while  the  other  end  of  the 
platform  projects  over  the  edge  if  the  can 
iployed  is  only  a  small  one.  The  wires  are 
inectodt'espcctively  to  the  brass  beam  and 
to  the  carbon  block  affixed  to  tbe  platform. 
If  the  instrument  thus  briefly  described  is 
placed  in  a  circuit  with  a  battery,  and  one  of 
the  pencil  microphones  (see  Fig.  3.  p.  256), 
the  ticking  of  a  watoh  placed  on  the  base- 
board of  the  pencil  microphone  can  be 
heard  by  putting  the  car  to  the  open  end  of 
the  tin  cylinder  forming  the  "drum"  of  the 
receiving  microphone.  Speech  can  also  be 
heard,  but  not  ao  distinctly  as  with  the  Bell 
telephone ;  in  fact,  the  lattor  instrument  is 
by  far  the  best  receiving  apparatus  yet  in- 
vented, though  various  modifications  d 
magnets  and  dinphi-aems  may  be  fonnd  to 
give  fairly  good  results. 

In  the  New  York  papers  of  June  27  Mr. 
Edison  replies  to  the  telegram  sent  by  Mr. 
Preece,  and  ahowa  that  he  has  not  yet  read 
all  the  announcements  made  in  connection 
with  the  microphone.  In  reply  to  Mr. 
Preece 's    statement,    "Hughes     has    not 


brought  out  any  thermopile,"  he  quotes  a 

r)age  from  a  contemporair,  but  although 
thus  shows   thnt  he  had  some   ground 


for  thinking  Prof.  Hughes  had  invented  a 
"  thermopile,"  bis  quntation  is  scarcely  of 
much  value,  for  Mr.  Preece's  atatement  re- 
mains a  fact.  However,  in  another  place 
we  publish  a  long  letter  from  Prof.  Hughes, 
which  reached  ua  too  lato  for  insertion  last 
week,  and  until  Mr.  Edison  has  read  the 
arguments  on  the  other  side  it  is  usclesa  to 
hope  for  a  settlement  of  the  disputo- 


SLATE  AND  SLATE  QUARBTINa* 
E  Cambrian  was  at  one  tii 
the  earliest  formation  i 
made  its  appeamnce,  hut  subsequent  re- 
searches have  led  geologists  to  place  the 
dawn  of  Ufc  in  the  Lanrentian  series ;  but 
.we  shall  not  be  far  wrong  if,  in  writing 
about  slates,  we  apeak  of  them  as  one  of  tbe 
oldest  rock  formations,  the  production  of 
which  must  have  been  commenced  many 
^ea  ago — so  long  ago,  in  fact,  that  the 
mind  at  first  refuses  to  apprehend  the 
enormous  periods  which,  according  to 
modem  geology,  were  absorbed  in  the 
formation  of  the  rocks  as  we  now  see  them. 
Beds  of  alato  were  depoaited  in  the  form  of 
mud  at  the  bottom  of  the  sea,  where  they 
became  hardened  into  stone,  and  subse- 
quently, under  the  influence  of  pressure, 
acquired  the  peculiar  properties  of  state. 
Between  the  beds,  however,  we  find,  here 
and  there,  bands  of  harder  rock,  nhich  it  is 
luppoaed  were  formed  of  molten  matter 
ejected  through  cracks  in  the  crust  of  tlie 
earth,  sometimes  flowing  ever  the  adjoining 
surfaces,  though  most  frequently  repre- 
sented by  the  lon^  dykes  and  bosaea  of 
greenstone  and  similar  substances  seen  in 

slato  quarry.     These  harder   rocka  lia-so. 


'  K.Tna)iiH<»i^S9kk 
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had  an  important  influence  in  determining 
the  nature  of  the  sedimentary  strata 
amongst  which  they  are  found.  We  know 
that  slate  was  originally  deposited  as  fine 
mud  in  the  sea,  because  the  remains  of 
former  sea-life  are  found  in  abundance  in 
some  beds,  which  have  obviously  been  de- 
posited in  layers,  and  subsequently  sub- 
jected to  enormous  pressure.  The  chemical 
composition  of  slate,  too,  shows  that  it  has 
been  made  up  of  the  detritus  from  older 
rocks  mingled  with  the  salts  existing  in  sea- 
water.  Silica  is  the  principal  component, 
rarely  forming  less  than  one* half,  and  often 
approaching  five-eighths  of  the  sample 
examined,  with  alumina  varying  from  16  to 
26  per  cent.  Magnesia,  potash,  soda,  and 
lime  also  enter  into  the  formation  of  slate, 
together  with  a  considerable  proportion  of 
protoxide  of  iron.  Besides  the  ordinary 
clay-slate,  from  which  the  commercial 
articles  are  obtained,  there  are  mica  slate, 
talcose  slate,  and  hornblende  slate,  which 
have  their  uses,  but  are  of  little  interest  as 
compared  with  the  better-known  varieties. 
The  protoxide  of  iron  above  mentioned  is 
the  colouring  matter  of  roofing  slates,  the 
most  usual  tint  of  which  is  the  peculiar 
slaty  blue,  vaiTing  from  a  dark  blue, 
through  grey  blues,  to  a  greyish  black. 
The  red  and  purple  slates  owe  their  colour 
CO  peroxide  of  iron,  while  in  the  green  varie- 
ties the  percentage  of  iron  is  not  sufficient 
to  overcome  the  effect  of  the  magnesia.  In 
the  soft  black  slates  there  is  much  carbona- 
ceous matter,  together  with  sulphide  of 
iron,  leading  to  the  conclusion  that  vegeta- 
tion of  a  kind  had  flourished  during  the 
deposition  of  the  layers  of  mud.  The 
stnped  or  banded  slates  disclose  the  fact 
that  at  different  times  the  deposit  has 
been  tinged  with  other  pigments,  while 
occasionally  slates  are  found  with  white  or 
pale-yellow  spots,  formed  by  little  lumps  of 
the  original  material  into  which  the 
colouring  matter  has  been  unable  to  pene- 
trate. In  a  slate- bed,  extending  over  a  wide 
tract  of  country,  much  diversity  in  the 
quality  and  appeai*ance  of  the  rock  will  of 
necessity  be  seen ;  for,  as  the  materials  of 
which  the  beds  are  formed  were  washed 
down  from  the  older  lands  by  torrents  or 
gently-flowing  rivers,  there  would  be  some 
difference  in  the  deposition.  The  heavier 
particles  would  settle  first,  as  soon  as  water 
of  sufficient  depth  was  reached  to  enable 
them  to  fall  out  of  the  influence  of  the  cur- 
rent, while  the  lighter  and  finer  particles 
would  be  held  longer  in  suspension,  and 
would  be  canied  out  to  considerable  dis- 
tances from  the  shore.  Deposits  thus 
formed  would  be  liable  to  disturbance  from 
the  effects  of  storms  and  from  upheaval  aiid 
subsequent  sinking  of  the  sea- bottom ;  they 
would  be  fine  and  smooth  where  the  finer 
particles  had  been  deposited — ^I'ouffh  where 
the  coarser  stuff  had  been  left.  Tney  ma^r 
be  coloured  purple  in  one  locality,  green  in 
another,  and  blue  in  yet  another,  according  to 
the  quantity  and  condition  of  the  iron  in  the 
water;  they  may  be  stained  black  with 
carbon,  from  decayed  vegetation,  or  be  quite 
free  from  that  element  if  the  bed  was  de- 
posited so  deeply  that  vegetable  life  could 
not  exist.  These  facts  lead  the  prospecter 
for  slates  to  remember  that  although  one 
portion  of  a  course  may  yield  slate  of  good 
character,  it  by  no  means  follows  that 
similar  quality  will  be  found  throughout 
the  bed.  The  converse,  of  course,  holds 
equally  good.  If  we  take  a  piece  of  slate 
and  examine  it  carefully  we  shall  be  able  to 
trace  with  distinctness  a  number  of  lines, 
probably  straight,  perhaps  wavy,  running 
across  it.  These  are  the  lines  of  bedding, 
or,  in  other  words,  the  lines  marking  the 
layers  of  mud  dejKJsited.  The  direction  in 
which  our  piece  of  slate  has  been  split  is 
probably  at  right-angles  or  thereabouts  to 
the  lines  of  bedding,  and  this  phenomenon 
—cleavage — ^is  perhaps  the  most  interesting 


fact  in  connection  with  slate.  The  direc- 
tion of  the  lines  of  cleavage  coincides  with 
the  strike  of  the  beds,  or  the  direction 
which  the  latter  take  across  country,  and  is 
invariably  at  right  angles  to  the  dip  or  in- 
clination of  the  strata.  As  regards  the 
planes  of  bedding,  cleavage  occurs  at 
almost  all  angles,  for  if  the  beds  dip 
sharply,  the  cleavage  being  at  right-angles 
to  the  dip,  it  will  be  seen  that  instances 
may  be  found  where  the  lines  of  cleavage 
and  bedding  nearly  coincide.  The  cause  of 
cleavage  has  given  rise  to  some  discussion, 
but  what  is  known  as  the  mechanical  theory 
is  now  generally  accepted.  According  to 
this  view,  the  sediment  forming  slate  nas 
been  compressed  to  about  half  its  original 
bulk,  and  under  that  enormous  pressure 
the  particles  have  arranged  themselves  with 
their  flattest  sides  towards  one  another — as 
may  be  seen  in  a  thin  section  placed  under 
the  microscope.  It  is  not  impossible  that 
polar  magnetic  force  may  have  facilitated  the 
result,  for  it  does  happen  that  the  undula- 
tions of  the  strata  are  in  the  direction  which 
they  would  assume  on  the  hypothesis  of 
magnetic  currents  determining  the  position 
of  their  particles,  and  disturbing  forces 
bending  and  twisting  the  beds  in  various 
directions. 

The  perf ectness  of  the  cleavage  seems  to 
depend,  to  a  great  extent,  on  the  uniformity 
of  the  pressure  brought  to  bear  over  the 
surface  of  the  bed.  The  cleavage  is  most 
straight,  thin,  and  uniform  in  those  parts 
of  a  bed  where  the  finer  particles  have  been 
deposited  in  water  so  deep  as  to  be  beyond 
the  influence  of  the  motion  of  the  waves. 
An  enormous  mass  of  fine  uniform  mud 
thus  deposited,  and  subsequently  subjected 
to  great  pressure  over  the  whole  mass, 
would  have  the  lines  of  cleavage  in  their 
most  perfect  arrangement;  but  between 
such  beds  it  is  not  unusual  to  find  others 
of  a  different  nature,  the  materials  com- 
posing them  being  so  closely  cemented  that 
the  bed  is  little  affected  by  cleavage.  These 
harder  layers  or  strata  are  known  as  posts, 
and  the  slate  between  them  is,  as  a  rule, 
of  the  best  quality,  splitting  easily  and 
uniformly.  The  explanation  of  the  latter 
fact  will  be  readily  understood  from  what 
has  been  already  said.  If  cleavage  depends  on 
pressure  being  exerted  uniformly  over  a  mass, 
a  slate  deposit  between  two  "  posts  "  or 
strata  of  harder  rock,  in  all  probability, 
underwent  a  more  evenly  distributed  com- 
pression than  a  bed  not  so  inclosed.  Where 
the  iutervoning  strata  are  thinner  than 
'*  posts  "  and  made  up  of  coarser  material 
than  the  slate,  they  produce  what  are  known 
as  *•  bends,"  by  which  the  line  of  cleavage 
is  refi'ucted,  as  a  ray  of  light  is  bent  when 
it  enters  the  water.  If  the  layer  producing 
the  bend  is  of  more  compact  nature  than 
the  rest  of  the  bed,  the  effect  is  known  as 
a  cramp,  the  slates  having  a  tendency  to 
break  off  on  each  side  of  the  layer.  Some- 
times the  latter  is  seen  in  the  form  of  a 
roll  or  curl  (crych),  supposed  to  be  produced 
by  a  ripple,  wave,  or  current  line  drifting 
matter  of  a  different  nature  into  that  por- 
tion of  the  bed;  while  masses  of  concre- 
tionary matter,  by  their  superior  hardness, 
caused  bends  and  contortions  in  the  lines 
of  cleavage.  If  the  slate  bed  was  overflowed 
by  felspathic  or  porphyritic  matter  in  a 
molten  state  its  upper  surface  will  probably 
have  been  metamorphosed  into  a  hard  and 
unworkable  r6ck,  as  is  often  the  case  with 
the  portions  of  a  bed  adjoining  dykes  of 
greenstone  or  other  igneous  or  eruptive 
rocks.  Since  the  slate  beds  were  originally 
formed  they  have  been  subjected  to  ipany 
disturbing  causes,  and  in  some  parts  the 
cleavage  Imes,  once  straight,  have  been  bent 
in  such  a  manner  that  the  rock  has  been 
rendered  commercially  of  little  value.  In 
other  localities  instances  of  double  cleavage 
are  found,  where  a  second  cleavage  crosses 
the  firaU    The  effect  of  doable  cleavage  is 


to  cut  the  rock  into  slate  penciL  From  whak 
has  been  said  it  will  be  gathered  that  in  any 
slate  quarry  there  must  be  a  large  amount 
of  waste,  and,  from  what  Mr.  Daries  sajs, 
the  output  of  a  paying  quarry  will  range 
from  one  ton  of  slates  out  of  16  tona  of 
rock,  to  one  ton  out  of  over  33  tons. 

It  is  beyond  our  purpose  to  give  here 
more  than  a  general  idea  ot  slate  and  slate 
quarrying,  so  that  we  do  not  follow  the 
author  into  a  geological  examination  of  the 
Cambrian  strata  and  the  slate  beds  d 
Wales,  but  those  who  desire  more  detailed 
information  will  find  it  in  the  book,  the 
title  of  which  we  give  below.  "  The  Earlj 
History  of  a  Slate  Quarry  "  is  a  chapta 
containing  a  description  of  the  method  (A 
exploring  for  sites  and  of  opening  up  a 
quarry,  with  an  account  of  the  arranee- 
ments  as  to  lease  and  royalty  usually  niMe, 
and  estimates  as  to  cost  of  plant.  Sic  A 
"  gallery  "  being  ready  in  the  quarry,  it  ii 
parcelled  out  into  "  bargains  "  of  from  10 
to  15  yards  in  breadth,  which  are  let  to 
gangs  of  men  each  month,  who  deliver  u 
many  slates  as  they  can  get  out  of  it  to  the 
company  or  quarry-owner  at  a  price  aereei 
upon.  Six  men  is  the  usual  number  lot  i 
"  bargain,"  and  of  these  two  are  quanyma 
— the  others  being  splitters  and  dresMi 
The  company  finds  all  tools,  and  genenQ^ 
pay  the  trammers  to  convey  the  blocki  ii 
the  dressers;  but  the  men  pay  for  iii 
sharpening  and  repair  of  tools,  and  pi  ^ 
their  own  powder  and  candles.  The  bl 
are  obtained  from  the  bargain  by  ~ 
holes  and  blasting;  it  is  then  that 
judgment  of  the  quarry  man  comes 
play,  for  he  has  to  decide  which  will  be 
most  profitable  way  of  treating  the  bl 
so  as  to  throw  out  with  least  waste 
cr^chs,  bends,  cramps,  &c.  Having  < 
mined  the  lines  on  which  he  wishes 
block  to  split,  the  quarry  man 'drives  ini 
iron  wedge,  or  drills  a  hole  and  places  in! 
two  iron  wedges,  between  which  he  diii 
a  third,  when  the'  block  usually  spliti 
the  direction  required.  When  the  bl 
is  split  up  into  pieces  about  2in.  thick, 
of  length  and  breadth  suitable  for  cut 
into  slates,  it  is  loaded  into  waggons 
taken  to  the  dressing  sheds.  Here 
splitter,  seated  on  a  low  stool,  and 
vided  with  thin  chisels  with  broad 
edges,  takes  one  of  the  blocks  of  slate 
having  examiaed  it,  rests  it  as^inst  his 
thigh.  With  one  of  his  chisels,  or  split 
he  makes  two  or  three  cuts  in  a  line, 
a  wooden  mallet  bound  with  iron, 
splitter  is  then  sent  well  into  the  bl 
which  begins  to  split,  and  a  second 
is  inserted,  the  two  bein^  then  worked  b« 
wards  and  forwards  until  the  block  dii'^ 
into  two  pieces.  This  process  is  rei 
until  the  slates  are  sufficiently  thin, 
as  they  approach  the  merchantable 
greater  care  is  necessary,  splitters 
sometimes  inserted  at  the  side  and 
block  carefully  humoured  by  the  worl 
As  the  latter  reduces  the  slates  to 
proper  thinness  he  places  them  on 
right  aide,  whence  they  are  taken  bj 
dresser.  Thelatter  sitB  witha  woodenl 
in  front  of  him,  to  which  is  affixed  a 
bar  or  frame,  on  which  he  rests  the 
while  he  trims  the  edges  straight  by 
of  a  long  knife,  A  notched  stick  witk^ 
nail  or  a  spike  at  one  end  serves  M  A; 
scriber  to  mark  the  dimensions  of  thealillb 
and  it  is  the  business  of  the  dreaaer  tl 
get  the  largest  finished  slate  he  can  out  of 
the  rough  split.  Machinery  is  employed  li 
some  quarries  for  sawing  and  working  iip 
slabs,  and  for  cross-cutting  the  blookai  M 
as  to  provide  a  smooth  edge  for  the  splittVi 
whose  skill  and  tact  in  humouring  a  Uoek 
so  as  to  obtain  a  ^od  split  is  beyond  tfct 
powers  of  a  machine.  Mr.  Davies  ffivii 
full  lists  of  slates,  and  ampde  details  cl  ^ 
cost  of  working  a  quarry.  He  beliefetAirt 
is  ample  scope  for  the  profitabla  €njkf* 
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ment  of  capital  is  the  work,  if  accompanieijl 
bj  good  manAgemeiit  J  &n.d  instances,  as  a 
notable  feature  of  the  trade  in  North  Wale?, 
the  number  of  private  owners  of  qnarries 
whohaTebniltnptheirownforttiuosbyiiitel- 
liftence  and  energy.  The  Festiniog  narro"-- 
^nge  railway  opened  the  way  for  th.' 
mtrodaction  of  the  locomotive  into  thi' 
monntainoue  parts  of  Wales,  and  irith  thu 
BLeana  of  mpid  transport,  old  quarries  at-i> 
being  re-opened,  and  neglected  sites  re- 
Gi|>Iored ;  for  the  supply  is  not  equal  t<i  than. 
the  demand,  and  the  price  is  conaequentlj  '  of 


extremity  of  the  apparatus ;  the  hydrogen, 
in  tact,  peimeat«a  the  parous  walls  of  the  diffu- 
Bion-cell  much  more  qmckly  than  the  air  can 
diSoae  in  the  contcar?  direction — i.e.,  outnards 
— and  the  latter  is  therefore  expelled  at  the 
loner  oriQce. 

Directly  the  bubbles  ceaae  to  escape  let 
the  bell-jar  be  lifted  away ;  the  water  at  once 
commences  to  rise  as  before,  in  conaequenca  of 
the  tendency  oa  the  part  of  the  hydrogen  to 
diffuse  into  the  atmosphere.  The  vapour 
which  we  have  used  is  one  very  much  ligliier 
Lnd  in  our  second  experiment  bubbles 
.ped  from  the  tube.     Were  we  to  sur. 


rafficiently  high  to  tempt  the  most  cautioti:!  i  round  the  parous  cell  by  a  gasheai 
npitalist  to  speculate  in  a  slatc-qnarry.        the  water  would  rise — as  in  the  first  expe 
„_^^^^^^^^^^^_  This  double  effect  holda  good  for  nil  one 

I  rise  and  depression  being  proportional 

!HISF  PSEITOKENA  OF  THE  THBES  ;  densities  of  the  several  vapoi 
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{Cmtimud  from  p.  285)- 

rB  foot  is  w«Il  established  tbat  any  two 
gaaea,  no  matter  how  little  disposed  t^i 
■tec  into  true  chemical  combination,  place<l 
I  aeparate  vessels  and  famished  with  a  chan- 
•1  for  effecting  intercommunication,  will 
jBdoally  displace  each  other;  and,  further, 
tatt  tliis  result  will  ensne  notwithstanding  tho 
"'""       '"        "     I   diaphragm    consisting    of 


weight  of  an  equal  bulk  of  dry  air  is  expressed 
as  Uie  "  specific  gravity  "  of  such  v3.pour.  We 
at  once  perceive,  therefore',  that  tbe  specific 
gravity  of  oxygen  =  I'lOofiS,  and  that  at 
hydrogen  —  00691.  Similarly,  the  speciSc 
gravities  of  >,!/,(=>  a,  b.  c.  Suppose,  now. 
that  we  take  a  vessel  of  such  a  size  that  it  will 
contain  (at  0°  C.  and  760  mm.  bar.)  a  volume 
of  hydrogen  weighing  exnctly  1  gram ;  its 
capacity  will  be  equtl  to  1119  litres,  and  for 
this  reason  the  above  is  termed  one  gas  volrana. 
If  tbe  vessel  lie  fiUud  with  oxygen  it  weighs 
16  grums ;  it  with  chlorine,  35'5  grams ; 
with  nttroe«n,  H  grams ;  and  it  with  car- 
bonic arid  (ciubonic  anhydride  or  carbon  di- 
oxide), 22  gramH :  so  on  also  in  regard  to  thu 
other  gases.  Thus,  then,  by  subtracting  in 
each  esse  the  weight  of  tbe  veasel  itself  we 
shall  obtain  a  series  of  values  representative  of 
and  third  arrangement,  as  a  matter  of  fact,  33  '  what  are  termed  the  relative  w:cighti  or  ileniili't 
messuree  bt  hydrogen  diffused  outwards,  while  j  of  the  respective  vapours  ;  so  tbat  «hen  speak- 
bnt  one  measure  of  air  entered  in  the  opposite '  ing  pf  gases  it  is  usual  to  say  !^ 
direction,  and  the  water  therefore  r       '     " 


Inbe.  Wliat  we  require  to  do  is  to  divide  unity 
by  the  square  root  of  the  specific  gravity  of 
tny  given  gas,  and  the  fraction  so  determined 
^ves  uB  the  required  rate  of  diffusion  of  such 
gaa.  For  example,  the  specific  gravity  of 
wygenial'105fi3,  and  that  of  hydrogen  0  0691. 
These  nambera  are  to  ench  other  as  IG  :  1, 
while  the  square  root  of  IP  —■  V  and  that  of 
Prom  an  eiaminatiiiTi,  then,  of  these 


MMr  parchment,  pUater  of  Paris,  or  burnt  ratiosintheirinveraeorder,wecLincludethfttthe 
b.  Indeed.'some  eiperiments  made  by  my-  ™te  at  which  hydrogen  diffuses  into  an  atmoa. 
m  appear  to  afford  ample  evidence  that  at '  phere  consisting  of  pure  oxygen,  is  as  4  :  1,  oi 
U  temperatnrea  tbe  material  of  the  diffu- '  *e  thusleam  thattbe  rateot  which4me.isure? 
hi  I  111!  "may  even  be  of  wrought  or  cast  I '''  hydrogen  will  pass  into  the  atmoapbere  o1 
IM."  iixygen  is  identical  with  that  at  which  one  men. 

iHtuches  directly  bearing  upon  this  sub-  *"«  only  of  osygen  travels  in  a  contrary  direc- 
|«  ban  clearly  shown  that  the  rate  at  which  |  lion— that  is,  inwards ;  and  auoh,  too,  is  really 
lyiiis  mntnall;  commingle  is  sniceprible  of  'he  case.  Again,  tbe  specific  gravities  of  air 
Hnate  mathemaKeol  demonstration— that  il.  :  ^^d  hydrogen  are  respectively  I'O  and  00691, 
I  iMiillj  in  the  inTerte  ratio  of  the  squari?  .'Uidtbeir  ratea  of  difflusion  are,  therefore,  equal 
MhofUiei' — "=-•'- '-  I  '  ' 


tartLa  pieMnt  I  irill 


idnuitiMof  the  respective  vaponrs.  | 


a  that  my  readers  | 


T '-'>"«', '5»C-S* 


»me  knowledge  reUbve  to  "specific  ,  .^lat  is,  3-8  volnmes  of  hydrogen  pass  into  the 
_  .  and  ■■  density ;  we  wiU  shortly  [  ,,!,_  whilst  only  one  measure  of  the  latter  is 
tonne  these  important  properties  in  detail.  iwingaimnltMieouslydiffnaedintothehydrogen. 
kl  riMnomena  of  diffusion  constitute  a  sob-  other  examples  will  readily  suggest  themselves 
■tot  extreme  mterert  to  the  student  of  |  to  my  readers  if  they  bnt,bear  in  mind  the 
y*y  science,  and  may  be  exhibited  m  I  ^mpleprocessof  calculation  thatisrequisite  in 
Wml  ways,  of  which  the  following  method  u    ,,^i,  ^aae.    The  phenomena  of  diffusion  are  of 

e ■"■!■■   *™   °"»'  e»"y    "*  practical    appll-    special  interest,  seeing  that  hj  their  agency  a 
'.'         ,         ,       ,  ,      .      ..  K'**t  part  of  the  ventilation  of  dwelSngs  is 

."°P  "elected  a  glass  tube  of  uniform  bore,  j  tflected.  We  will  now  pass  to  other  conditions 
mitat  long,  and  havmg  a  width  of  about  1  i  ,.t  the  gaseous  state.  Let  us  take  a  copper 
ptfnwtre,  we  will  proceed  to  secure  to  its  flaak  furnished  with  a  stop-cock  in  some  part 
Ms  axtoamilT  by  means  of  a  bghtly-fitting  of  its  neck,  and,  having  exhausted  the  air  from 
m<k  gUM  cylinder  of  about  1  decimetre  in  I  „ithin  it,  ascertain  its  exact  weight,  calling  it 
BgU  and  4  oentimetrM  wide ;  we  must  ren-  j  „,  N„t  allow  air  to  pass  m  and  again  deter. 
VtlwiDterveniag  cork  disc  at  the  bottom  of  mine  the  weight,  which  will,  of  course,  have 
•alitor  oomplately  gasproof  by  a  coating  iicreased.  CaU  it  now  o  +  6.  Then  <  (a  +  b) 
gitodMalmg-ww.  -  a  J-  -  ft  wUl  be  the  weight  of  the  contained 

mm  M  ■»  invert  the  tube  and  allow  the  I  „ir.  We  will  now  do  this  numerically  as 
*«id  to  dip  mto  a  m^ma  or  thick  paste  of  I  fallows.  Grant  tbat  tbe  fiask  alone  weighs  100 
Mk  of  Fans  and  water  to  a  depth  o(  about  I  grama,  and  that  when  filled  with  nir— abso- 
•.InaUmttenminntesthecementwillhove  f^tely  dry— it  weighs  exacUy  101  grams,  then 
»lita  tab*  must  then  be  removed,  and  it  it  j  the  weight  of  the  air  alone  is  clearly  equal  to  1 
'  >■***  V™.™  »  »»""  n*"""  'or  *  conple  of  '  .ram.  Wo  will  now  fill  our  fiask  with  abao- 
■»we«haU,in  this  way,  be  in  possession  of  .  ijtoiy  drv  oxygen.  It  weighs  10110503 
■mw  plug,  or  ■'  diffusion-cell,"  by  means  of  ,  ^g  weight  then  of  oiygen  contained  will  bt 
MA  we  ma  examine  many  of  the  mteresUng  ,  rapreaented  by  (101-10563  -  100)  -  1-105(]3 
Mi  »l«ch  mea  dinilay.  Let  us  in  the  !  pams :  so  that  we  find  oxygen  to  be  heavier 
■t  place  fiU  the  cyhnder  and  tube  vnth  water  i  —bulk  tor  bulk- than  ordinary  air.  FiU  the 
VA.  may  be  coloured  by  the  addition  of  a  g^k  with  absolutely  dry  hydrogen,  and  it 
rapMiglea  of  permanganate  of  potash),  and  ]  neighs  but  1000C91  grama,  and  the  weight 
«  proceed  to  pass  in  hydrogen  at  the  ^f  one  measure  of  hydrogen  ia  therefore  equal 
im  end  until  the  water  is  displaced  to  about  ■  to  00G91  grams,  or  the  l-14*7th  part  of  the 
iBkldle  of  the  slender  portion.  While  we  |  ^vaight  possessed  bya  similar  bulk  of  air;  it  is, 
chncvug  the  tnbfl  the  porous  plug  must  be  !  tjien,  very  much  lighter  than  it.  The  list  might 
teoiad  by  a  oloeely-fitting  cap  of  tinfoil,  in  ,.,,adily  be  extended,  and  we  should  find  that 
*  to  pwent  the  premature  escape  of  the  |  ,,,„.],  ,aponr— simple  er  compound— has  its  own 
Mbm.  Upon  reraovmg  the  cover  we  shaU  i  or  "  specific  "  weight  when  compoced  with  the 
I  Umt  tbe  water  wiU  qmokly  rise,  thus  |  jjiowa  weight  possessed  by  an  equal  volume  of 
igsolutionoftbegas.  If  the  ,j.y  air.  It  is  necessary  to  remark  that  the 
1  been  made  with  a  wider  tube,  I  u^ges    must    be    deprived  of  every  trace    of 


Sp.  gr.  of   oxygen   =   1-105G3 
Eel.wt.  „        „  -   16:  also 

Sp.  gr.  of  hytbogen  -  00691, 
HeL  wt.  „         „  =   1 :  similarly, 

8p.  gr.  of  I,  v.  «         -  ".  *•  «. 
BeLwt.  „      „  =  a'.b',  e'. 

We  have  just  seen  that  at  0°  C.  and  TSOmm. 
bar.  •'  11'19  litres  of  hydrogen  weigh  I  gram." 
In  actual  practice,  however,  it  ii  a  great  deal 
more  convenient  to  adopt  as  tbe  unit  of  uwight 
for  ga  let  the  measure  of  only  1  litre  of  hydrogen 
—that  is  to  say  (,-.^)    -    008936  gram. 


platdj  filled  with  hydrogen,  and  bavin? 
loa  TUp  *t  its  npiier  extremity,  the  water 
M  avpidly  have  risen  to  a  height  of  more 
t  fcwi>4bnds  from  the  bottom.  Suppose, 
,  tkMit  we  adi^  to  the  narrower  tulie  it 
a  VOTone  battery  cell  in  place  of  (he  cylinder 
•nplojed,  using  the  same  precaution  in 
wd  td  the  eaaling-wax  ;  let  uei,  then,  pass 

'  "  ' nnder  a  bell-jar   inverted  over 

L  eaiefoUy  observe   what   takes 
~ '"  ^y  eecapes  from  the  lower 


'  moisture  prior  to  being  subjected  to  the  process 
cif  weighing,  and  that  tbo  estimation  most 
i^fther  be  made  at  the  "standard  temperature 
and  pressure "  (0'  C,  and  7G0mm.  bar.), 
or  the  requisite  reductions  (V  -  ^J  —\  and 
(V  —  • '-r )  subsequently  performed  in  order 
to  obtain  a'rictly  comparable  re.iulla.  Xiw, 
the  ascertained  weight  of  any  Vkdume  of  a 
vapour    as    determined    against    the    known 


'36  milligrams.  To  this  quantity  the  name 
of  the  "  crifh"  is  given,  and  it  will  be  ad- 
visable at  once  to  determine  the  u.ses 
to  which  this  last  factor  can  be  turned.  Let  it 
be  required  to  determine  the  weight  of  any 
volnme  (say  1  litre)  of  a  gas  at  some  one  tem- 
perature and  pressure.  We  need  merely 
multiply  the  "crith  of  hydrogen"  by  the 
"relative  weight"  of  such  gas,  and  we  straight- 
way achieve  the  required  result.  Again,  if  we 
require  to  find  the  weight  of  any  given  volume 
other  than  1  litro,  we  first  multiply  the  critli 
of  hydrogen  by  the  relative  weight,  and  then 
the  product  so  obtained  by  the  volume  of  the 
vapour  in  question.  For  exnmple,  required 
the  weight  of  1  litre  of  hvdrogen  at  0°  C,  and 
"""  bar.  ?     Answer :  It  will   be  equal  to 

^Tam,  or  89  36  milligrams.  Again. 
what  is  the  weight  of  1  litre  of  oxygen  ? 
Answer;  1  litre  of  oxygen  =  (89-36  i  16)  > 
1129  76  milligrama,  or  1'429S  grams. 

Let  us  now  ask  i  What  h  the  weight  of  H 
litres  of  nitrogen?  As  4t  =  4-75,  thsreforo 
(89  36x4-76)  '  14  -^  (424-46  x  14)  -  6912  44 
milligrams,  or  6-94244  grams  is  the  weight 
sought.  To  prove  the  foregoing  result  by  pro- 
portton: 

4-75  litres  :  5-9i241  grams  ::  H-19  litres  :  i 
-(6'94244><  11-19) -l-4'75'°  13-999  grams;  and 
the  latter  is  mathematically  equal  to  14  grama, 
the  known  weight  of  "one  gas  volume"  of 
nitrogen,  vide  supra.  Finally,  I  measure  out 
1,000  cub.  centim.  of  chlorine  at  17'6 '  C,  and 
740  mm,  bar.  What  volume  will  it  occupy  at 
0'  C,  and  760 ;  and  what  will  be  the  weight  of 
such  volume  ? 

(A).  To  correct  for  standard  temperatnre : 
273''  +  17-6'' .-  BTS'  +  O"  :;  1,000  :  X  -  (273,000  -^ 
290- 5°)  -  939-75  cub.  centim.,  the  required  bulk 
of  vapour  at  0°  C. 

(B).  To  correct  for  etandard  preesnre : 
(740x939-75)  -^  700- (695,415  -(- 760)-91S  02 
cub.  centim.,  or  091502  litre,  tbe  required 
bulk  at  760  mm.  bar. 

Then  as  the  "  relative  weight"  of  chlorine 
—  3S-5,  it  follows  that  1  litre  of  chlorine  weighs 
exactly  (0'08936  x  35-6)  =  317228  graois ;  also 
0  91502  litre  of  chlorine  must  weigh  0'08936  x 
(0-01&02«35-6)  -  (008936x32-48321)  =  2-9027 
grams.  From  the  preceding  example  we  learn 
that  the  primary  measure  of  1,000  cub.  centim. 
(-1  litre)  of  gfts  taken  becomes  reduced  tc 
915-02  cub.  centim.,  or  091502  litre  at  0° C.  and* 
mm.  bar.;  and,  further,  that  the  weight  of 
oar  vapour  ia  then  only  equal  to  2  9027  grams. 
If  follows  from  this  that  if  our  ciloTilition  be 
correct  we  are  furnished  with  tbe  d^ita.  whereby 
we  can  re-calimlate  the  "  relative  weight"  of 
chlorine,  for  previous  working  bai  shown  us 
that  "1  litre  of  chlorine  weighs  3-1 1 225  grams.** 
Thus,  by  proportion  (A) : 
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1  litre  :  3-1722B  gnme  : :  11'19  litres  :  ».  | 
where  x  -  {3'17228  '  11-19)  =  35'4G78132 1 
grama.  (B.)  0  91502  litre  :  2'9027  grama  :: 
ll'lD  ILtreg  :  t,  where  «  -  (2-9027  k  1119) 
+  0-8150a  =  (32-48iai3  +  0  91502)  - 
33'4978176.  Inaamuah  aa  the  relative  weight 
of  chlorine  ia  invariably  eipraaaed  to  the  first 
decimal  place  oaly,  it  i«  evideiit  that  each  of 
the  foregoing  results  ia  again  mathematically 
equiralent  to  3S'5 — i.e.,  the  known  relatire  i 
weixht  in  question.  Bearing  in  mind  the  I 
obaerTations  I  have  but  jaat  made,  my  readers  ' 
will  experience  no  difficulty  in  apprehending  i 
the  followiaif  methods  ot  calculation  ia  refer.  | 
ence  to  the  constitution,  apeciflc  gravity,  and 
relative  weight  of  steam  or  water  vapour.  , 
St^am  is  a  compound  gas  consisting  of  two  ' 
parts  of  hydrogen  and  one  part  of  oxygen  by 
measure,  or  two  parts  of  hydrogen  and  sixteen  | 
ot  oxygen  by  weight.  If  the  two  gases,  in  the  | 
above  proportions,  be  heated  to  above  100°  C 
before,  and  such  temperature  be  maintained 
subsequent  to  ignition,*  the  volume  of  the 
resulting  st«:tm  will  always  be  exactly  equal  to  ' 
that  of  the  hydrogen  present  in  the  gaseous 
mixtnre. 

Tliui  2  litrea  of  hydroRen  and  1  litre  of 
oxygen  unite  to  form  2  litres  ot  water  vapour. 
Chemiats,  therefore,  agree  to  represent  the 
constitution  of  water  symbolically  by  H.O,  and 
say  that  16  ^rauiB  of  oxygen  combine  with  3 
grams  of  hydrogen  to  form  18  grams  of  water 
or  steam.  Now,  if  we  convert  9  grams  of 
water  into  eteam  at  100°  C,  it  oectipita  a  iiobime 
exactly  equal  to  that  of  1  gram  of  hydrogtn  ai 
a  nmilar  temperature  and  yratrart ;  therefore 
the  relative  weight  or  density  of  water  gas 
must  be  9,  because  we  Gnd  that  a  given  bulk 
ot  steam  weighs  nine  times  as  much  as  an  eqoal 
bulk  of  hydrogen.  Also  the  "  specific  gravity  " 
of  water  vapour  is  062]  9 — that  is  to  say,  the 
weight  of  a  given  volume  of  steam  determined 
agunat  an  eqoal  bulk  of  dry  air  st  a  similar 
temperature  and  pressure,  and  weighing  1 
gram,  is  equal  to  06219.  This  clearly  follows 
from  the  fact  that  the  specific  gravity  of 
hydrogen,  multiplied  by  the  relative  weight 
of  steam,  fumi.ihes  the  above  quantity—that  is,  | 
(00691  X  9)  -^  0  6219.  With  a  few  special  { 
exceptions,  fan  fact  is  established  that  "  the  . 
densities  of  all  the  elamants  known  in  the 
gaseous  state  are  identical  with  their  atomic 
weights."  From  this  we  deduce  the  assumption 
that  "  the  at^ms  in  the  gaseous  state  all 
occupy  the  same  space."  By  the  term  "  molecn- 
lar  weight"  is  meant  the  united  weights  of  given 
bulka  of  elements  combining  together  to  form  a 
compound  gas,  and  it  is  found  in  regard  to  auch 
a  vapour  that  its  density  is  only  one-half  of  its 
moUcuUr  weight ;  or  we  might  aay  that  the 
amollest  conceivable  portion  of  a  compound  gas 
occupies  a  space  eqnu  to  that  taken  ap  by  two 
Qtouia  of  hydrogen.  We  get  thus  another  illu- 
atration  of  the  fact  already  stated-— i,«.,  that 
"  the  density  of  steam  is  9,"  becaaae  we  now 
perceive  that  the  "  molecular  weight "  of  steam 
is  16  +  2  (-  IS),  and  18  +  2  .■  9  as  before. 
Similarly,  loo,  the  density  of  hydrochloric  acid 
is  36  5  +  2  {^  IS  25);  that  of  oarlionio  acid, 
4t  -»-  2  (=  22) ;  ot  ammonia,  17  -^  2  (-8-6), 
and  so  on  in  respect  of  other  compounds.  Ths 
above  Inw  also  possesses  exceptions,  but  it  is  un- 
necessary to  detail  them  for  present  purposes. 
Let  us  now  ascertain  what  volume  ot  steam  at 
100^  C.  we  could  obtain  from,  say,  one  litre  of 
water,  when  the  barometer  stands  at  760mm. 
We  autuallv  know  that  "  1  gram  of  hydrogen 
at  0''  C.  and  760mm.  =  11'19  litres  "—that  is, 
"  1  gas  volume,"  and  that  at  100°  C.  thia  will  ex- 
pand toll-ia+  f-^  '  11-191  -  15-3  litres. 
We  farther  know  that  9  grams  of  wat«r 
wilt,  at  100' C,  supply  precisely  this  buli:  of 
vapour.  As  the  litre  is  equal  to  1,000  cnb, 
ctrntim.,  our  calculation  becomes  one  of 
extreme  simplicity,  for,  solving  the  question  by 
proportion,  wo  say  : — 
^rms.  tiires.  grms.  litres. 

0  ;  153  ::  l,000(=  LOOOcob-ceatim.)  :  «. 
where  z  ~  (15,300  +  9)  -  1,700  Utrei.  Hence 
we  see  that  each  cubic  inch  of  water  is  capable 


']  ti*<lrn«en  do  tjot  unLt«  to  farm  wM*r-trm 
lA>ted  t^  th^oafian  ot  an  deotrfo  fUsofaar^ 
iuiT  fUnw :  whan  thej  ia  oambinB.  bow. 
a  of  baat  u  IruGoDtsiuonBl;  g«iAr«t«d. 
tlist  rcnlting  from  odj  othw  ipflds  of 


of  yielding  nearly  a  cubic  foot  of  steam,  seeing 
that  there  am  1,728  cubic  incfaea  in  a  cubic  foot. 
[  have  purposely  confined  myself  to  the  estima- 
tion of  the  volnmeof  steam  liberated  at  100°  C, 
*hereat  the  tension  of  the  gas  is  such  as 
itxactly  to  sustain  in  cqwIiMo  a  column  of 
mercury  =  760mm.  (neuly  161b.  on  the  square 
inch  of  surface)  ;  but  it  must  be  distinctly 
understood  that  water  passes  into  vapour  at  all 
temperatures,  even  from  ice  itself.  This  etFect 
luay  be  observed  by  means  of  a  thin  bladder 
l^ontaining  a  little  ice  and  ice-cold  water.  If  it  I 
be  placed  under  the  exhausted  receiver  of  an  i 
iiir-pump  the  elastic  force  of  the  vapour  rising  | 
from  the  liquid  will  suffice  not  only  t«  dilate  ' 
the  bag.  but  even  to  raise  a  small  weight  theo-  [ 
retically  l-6oz,)  resting  on  its  upper  surface. 
Mercury  also,  placed  in  a  massive  oak  trough  ; 
.tv  vacuo,  will  exude  through  and  bedew  the 
(ides  and  bottom  of  it  with  bright  globules  of 
.juickailver,  proving  that  it,  like  the  water , 
Fttponr,  was  previously  held  i«  lita  by  reason  ot ' 
-.he  atmoapheric  pressure.  The  sole  difference 
between  these  two  coses  is,  that  the  steam  is 
restrained  by  a  downward,  the  mercury  by  a 
rantrary,  pressure  on  the  part  ot  the  air.  A 
thortcomparative  sketch  of  "  vapoor  tensions" 
may  here  prove  of  interest  to  some  of  my 
readers : — 
The  force  of  steam  at  32''  F.  —  l-Sos.  sq.  in. 
60"  „  =  2'75 
lOOP  „  -  130 
150"  „  -  401b.  „ 
IW  „  -  7-5 
2isr'  „  -  lB-0 
260*  „  =  30i) 
272°  „  -  45-0 
290°  „  -  60  0 
Beverting  now  t«  our  previous  det«rmina- 
tions  in  reference  to  the  specific  gravities  of 
gases,  let  UB  examine  a  snbject  of  considerable 
interest — namely,  aGrial  flotation.  Suppose 
that  we  have  a  circular  balloon  ot,  say.  35ft. 
diameter,  what  will  be  its  ascensUe  power  at 
ordinary  temperature  and  preaaare  when  filled 
with  pure  hydrogen?  The  capacity  ot  such  a 
balloon  would  be,  in  round  numbers,  22,000 
cubic  feet.*  Now  at  0°  C,  and  760  mm.  bar. 
water  is  773  times  as  heavy  as  air;  also  at 
i&'''S  C.  (-60=  P.)  1  cubic  foot  of  water  weighs 
l,000oz.  (-ezslb.).  It  follows,  then — disre- 
garding the  extremely  slight  expansion  of  the 
water  between  32°  and  60°,  and  taking  the 
density  ot  air  for  the  latter  temperature  at 
1-SOOth— that  22,000  cnbio  feet  of  air  -  22,000 
«  (l^)   .   (22,000x1-25)   -  87,600  0*.,  or 

17t8'7elh.  (=  15'34awts.)  ;  but  at  the  specific 
gravity  of  hydrogen  —  0O691  (that  is,  the 
1  —  14'47th),  an  equal  bulk  of  this  gas  would 
only  weigh  (1718-75  «  0-0691)  -  118-771b. 
Then  (1718-75  -  118-77  -  1,6001b.,  or  1428 
cwt.,  is  the  value  of  the  oacenfdle  power  of  the 
balloon.  The  weight  then  of  22.000  cubic  feet 
of  hydr<«en  U  evidently  -  (118-77  +  112)  - 
I'OGcwt.  From  these  simple  facts  we  team 
that  were  the  t)alloon  and  its  gaseous  contente, 
together  with  car,  ropes,  grappling  irons,  the 
aeronauts,  their  apparatus  and  ballast,  to  weigh 
exactly  L6'34awt.,  the  entire  system  composing 
it  would  be  in  eqtulArio  with  the  sorroundiug 
atmosphere,  and  would  therefore  refuse  to 
ascend  except  ballast  were  first  throvm  out. 
The  l>alloon  and  air  wonld,  mass  for  mass, 
possess  a  common  density.  But  any  nett 
weight  not  greater  than  14'38cwt.  would  not 
only  be  supported,  bnt  even  carried  aloft. 
The  foregoing  subject  is  also  of  especial  in- 
terest on  account  of  the  confirmatory  evidecoe 
which  it  affords  relatiTe  to  the  goseona  laws  ol 
Mariott«  and  Qay-Ltissac,  and  I  somewhat 
recently  treated  of  this  question  in  anothei 
publication-t  Feeling  that  it  would  be  diffi- 
cult to  treat  at  greater  length  concerning  the 
gaseous  state  without  entering  too  tampon  the 
domains  ot  chemical  science.  I  deem  it  eipe. 
dientto  bring  this  portion  of  my  subject  to  a 
close.  Trusting  that  it  may  prove  of  interest, 
and  perhaps  slight  service,  to  at  least  a  few,  1 
beg  to  intimate  my  intention  ot  considerinp,  in 
my  next  paper,  the  leading  features  by  which 
the  liqmd  itatt  of  nvitter  is  oharacterisf  d. 
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HOW  TO  CHOOSK  COB  BUT)  & 
PIAIT070BTE. 

TBEBE  is  perhaps  no  other  dav  of  man. 
factured  goods  the  prloea  of  wtueh  varr  n 
much  OS  pi3.noB,  and  though  it  wonld  be  oojiM 
to  deny  the  intrinsic  value  of  the  higher.priMJ, 
it  must  yet  be  admitt«d  thst  tor  ^  pnctkil 
purposes  another  may  be  quite  equal  at  perhia 
sne-quarter  the  price,  but  while,  as  a  rule,  toe 
dearer  article  may  be  thoroughly  depended t^oi, 
in  the  cheaper  this  charactariatia  Is  nntoln. 
nately  the  exception.  As,  however,  with  dhd; 
the  only  option  is  between  the  latter  or  nos^  i 
few  hints  on  how  to  choose  a  good  ona  tna^  aot 
be  out  of  place.  There  are  no  doubt  nuikn 
who,  hoping  to  become  known,  conadentioqriT 
turn  out  reliable  work  at  low  prices,  and  tbn 
are  also  others  to  whom  fame  is  not  so  desinlilb 
and  who  modestly  repudiate  their  piodndidH 
by  adopting  the  trade-mark  of  a  known  thon^ 
generajly  obsolete  firm.  A  pecnliarity  ot  tkt 
last-named  is  a  knack  they  have  ot  matiBf 

second-hand  "  inatruments  to  order.  Nomboi 
of  these  are  advertised  in  the  duly  papenM 
having  "  been  in  use  only  for  a  short  time,"  u^ 
from  a  variety  ot  melani^oly  causes,  are  "  to  ks 
disposed  of  tor  one-half  their  original  ousL"  It 
would  certainly  very  much  astooish  ontstd«i  i 
they  could  only  see  how  large  a  number  of  tlNH 
instruments  the  "  widow  "  manages  to  di^oi 
ot  in  this  way,  notwithstanding  the  age  sil 
frequent  exposure  of  this  trick.  Some,  >gl^ 
are  sold  as  forfeited  pledges,  and  othcn  U. 
their  way  to  ths  lower- class  auction  rooms ;  olj 
finally,  as  has  been  wittily  observed,  a  majwilf^ 
of  them  go  to — pieces.  The  intending  p» 
chaser  will,  thereiore,  readily  understand  bM 
greatly  it  is  to  his  interest  to  disregard  thM 
tempting  baita,  and  to  buy  only  of 
lished  dealer  or  maker,  who  will  be  r  , 
for  the  quality  of  the  instrument  sold  by  hi&. 

The  chief  points  to  be  considered  in  the  sdi 
tion  of  a  piano  are  its  durability,  tons,  ■ 
touch.    As  to  appearance,  the  bayer  wiQ. 
course,  please  himself,  but  in  the  workmi    ' 
of  the  case  much  may  be  found  that 
to  decide  its  character.     There  is  a  saying 
"  the  oDteide  ia  of  no  consequence  if  the  iiui 
is  good."     This  is  no  doobt  true,  but  a  go 
piano,  like  a  good  watch,  ia  rarely  pnt  in  a  b 
case;  it  will   therefore   be  as  well   to  noli 
closely  the  outside  finish,  and  if  any  sign 
rough  work  ia  perceived,  not  to  risk  becom 
its  possessor.    I  do  not  mean  by  this  thit 
should   be  very  elaborat^e,  rather,  indeed,  tkl 
reverse,  for  a  cheap  piano  covered  with  i 
and  of  fiashy  appearance  is,  if  anything,  to  I 
mistrusted.  But,  however  pltun  it  is.anehwa 
as  there  ia  should  be  good,  and  bad  joints  r~ 
wiUi  cement  and  glazed  over  with  polish  M 
be  taken  as  a  sure  indication  of  like  detecli  I 
the  more  important  parta  of  the  intaior. 
the  same  time  there  ia  no  reason  why  the  i 
should  not  be  pleased  as  well  as  the  ear,  sot 
there  is  no  De«j  to  go  to  the  other  extzem 
suppoeing  that  it  is  only  the  ugly  wbkb 
necessarily  good,  tor,  thoalcs  to  Uie  intaod 
tlon  ot  machinery  and  division  of  labour  ens 
by   the   enormous  demand  for  cheap  pin 
snob  ornaments  as  perforated   panels,  car 
cabriole  legs,  and  monldings  are  now  ton 
out  so  cheaply  as  to  form  only  a  very 
item  in  the  proportionate  coat.     Withref 
the  important  qualification  of  durabiUI^,  it 
impossible  for  any  but  the  maker  to  pMi  ■ 
opinion.    The  buyer  had  better,  tbenfors^pli 
himself  entirely  in  his  bands,  but  in  theoMtti  I 
of  tone  he  ought  to  be  able  to  di»cri«aTn»ts,M^ 
here  I    would   advise  that  sweetness  b«  iA| 
entirely  sacrificed  to  power,  for  if  the  too*  M 
what  is  termed  "brilliant"  when  new.  it^S 
speedily    degenerate    into    harahneH   a*  thl| 
hammers  harden  by  wear.     A  pleawag  miflg* 
tone,   with  well-soslained    vitifatian,  ii  tM 
which  wears  the  best,  and  will  ar^ntnaUy  fr 
velop  into  volume,  which  is  the  qoali^  aN^H 
be  desired.    The  next  item,  and  one  olaiHtaC 
serious  attention,  is  the  "touch,"  fiir  oa  tH 
depends  in  a  great  measure  the  pleuma  nl 
conitort  of  the  performer.    It  is  to  be  ^al» 
stood    that    we    have    at   preecBt   they  phk 
"hopper"    action   only   under    nrwuM]   "^ 
which,  for  hard  work  and  aimplidlt*  ol 
ment  ia  perhapi  to  be  pr«f«rma.    llie  f 
the  touch  should  not  exoved  6-16tbi  of 
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diatancca  ire  often  increassd.  unce  b;  so  doing: 
theHmmmerBCtgiiireg  increued  momentum,  and 
mrnrnnfintlj  briaga  out  mora  tone.  But  aa  this 
ii  at  tlia  coat  of  incresaed  frictioa,  the  wear  tit 
ttapKrtfl  ia  greatly  a«ce1emted.  The  cuttinir 
of  t>he  hop^wiB  and  thair  respective  checks  ma\ 
Knr  be  exuniued.  To  teat  the  accuracy  at  the 
fait,  notice  that  there  be  no  play  between  ttic 
top  at  th*  hopper  (which,  it  will  be  teen,  U 
blacUeaded  aad  bnniiahed  to  reduce  friction) 
ud  the  IsTW  immediately  above.  To  prove  th  o 
dieeks.  pren  down  qaietly  a  (ew  conaecutivL' 
tign,  ud  carefully  watch  the  motion  of  the 
tainmen.  Tbeee  should  barf  ty  touch  the  «tritiKH, 
md  then  fall  (in  a  line)  about  |in.  from  them, 
hitionlar^  note,  during  this  operatioD,  that 
ibmo  requTM  no  increase  of  presBure,  as  the 
MBDMia  near  the  strinf^  for  this  would  ind). 
ato  tbatthe  "  stickera  "  were  hinge- bound,  th^e 
Act  of  a  hard,  inelastic  quality  of  hing<> 
l^er.  In  pianoa  of  n  low  price  this  ffialt  i^ 
Mt  uuicommoii,  and  its  effects  on  the  fingers  of 
ba  performer  are  moat  unpleaaant.  It  may  bi' 
■Id  that  this  will  disappear  with  playing,  anrl 
10  doabt  it  sometimes  does,  but  I  have,  on  the 
Omt  hand,  known  instances  where  it  hae  beeb 
Bit  as  bod  after  many  jeara'  use,  and  found  thi? 
B^  renwdy  to  be  an  entire  new  set  of  hingea, 
0  that  it  will  be  adviaable  t«  have  it  corrected 
rfme  pnrchMe.  Finally,  the  method  of  aCring- 
ig  ia  worthy  conaiderntion  In  instrumeuta  of 
M  cLus  onder  notice  I  think  a  bichord  is  pre- 
■ahle,  unlees  it  may  be  for  about  one  octave  ih 
ha  treble,  principally  because  the  tension  and 
MMquent  fear  of  collapse  is  then  at  a  mini- 
nm.  Neither  do  I  think,  as  is  generally 
spewed,  that  a  trichord  ia  any  improvemeni 
ouatone.  At  first  sight  it  may  appear  un- 
HMmable  to  doubt  this,  but  it  must  not  be  for . 
jDtten  that  though  there  is  an  extra  string  ti.' 
oond,  yet  owing  to  the  further  division  of  thc> 
low  each  string  is  struck  w'th  less  force.  Thi' 
bet,  also,  of  extra  weight  on  the  vibration  of 
ha  aonndboard  must  not  be  underrated.  In 
•tml  practice  I  have  found  that,  other  condi- 
bst  oeing  equal,  a  bichord  has  an  equa.! 
AuiMi  and  poasesses  a  purer  quality  of  tonr 
Mh  Imiger  vibration,  while — and  this  ia  cer- 
■Uyof  aomeooQsequence — itiseesier,aDdlese  i 
Mtly  to  tone.*      W,  H.  DuvieB,  Liverpool. 


duoing  a  burr  or  backward  curve  in  the  t^eth, 
which  speedily  wears  or  breaks  oft  in  the 
rontch  work  to  which  a  file  is  put.  Figs,  i  na<j 
3  show  the  form  of  teeth  ftctoally  (ound  in  filfs, 
and  that  which  ia  theoretically  perfect.  In 
,.  i,  which  is  slightly  exaggerated,  the 
cutting  faces  of  the  teeth  instead  of  looking 
stcAigbt  to  the  point  of  the  file,  appear  to  be 
itudying  the  ceiling,  as  if  afraid  of  looking  a.t 
he  piece  of  iron  they  are  called  upon  to  acr&toh. 
In  Fig.  3,  on  the  contrary,  the  teeth  face  the 
work,  and  are  evidently  atrong-baoked.  It  n  " 
be  readily  understood  the  teeth  of  Fitf'  2  f 
more  liable  to  break  than  those  of  Fig  3,  bul 
ia  not  BO  obvioo*  why  theimpii^ng  of  a  jet 
sand  npon  the  teeth  ahould  improre  even  a  ni 
file.  It  might  be  supposed  at  first  sight  that 
the  sand  would  abrade  the  teeth  equallp  all 
over,  and  so  leave  the  file  in  much  the  sit  me 
condition  as  before ;  but  those  who  have 
lied  the  sand-blast,  and  know  what  a.  liviy 
slight  covering  serves  to  protect  glass  troni  its 
infiuence,  will  readily  understand  that  the 
lingles  at  which  the  particles  of  sand  strike  t)i4? 
Gle  and  the  elasticity  or  resistance  of  the  Is  tier 
are  important  canditions  in  the  satiafactDri 
working  of  The  process.  The  jet  of  steam  and 
sand  ia  directed  against  the  bocks  of  the  tet'tb 
it  an  angle  of  from  10°  to  15'  from  the  face  of 
the  file,  and  the  effect  is  represented  with  but 
little  exaggeration  in  Fig.  3,  the  tops  of  {he 


worn  down  and  re-sharpened,  the  duration  of 
the  sharpening  process  increases,  until  the 
blast  tails  to  be  effective.  The  file  can  then  be 
re-cut  in  the  usual  manner.  The  new  process 
has  already  attracted  some  attention,  and  we 
shall,  no  doubt,  soon  hear  of  its  adoption  in 
this  country,  with  details   of  further  eiperi- 


K&BPBNINa  FILES  BT  THE  SANS- 
BLAST, 
t  UBTHOD  of  utilising  the  sand-blast  (or 
■L  the  oharpening  of  files  has  been  recently 
■flMd,  and  promises  to  become  of  no  little 
doe  in  engineering  workih')pa.  The  patentee 
iSb  United  States  is,  we  believe,  Mr.  M.  A. 
Uardaon,  of  Bridgeport,  Conn.,  but  the  in 
■tlon    is   nnderstrod   to    be    that    of     Mr 

Simann,  the  original  introducer  of  thi 
blast.  Tarions  methods  of  re-sharpen- 
(  new  files  have  been  tried,  including 
■Aling  in  acid,  but  the  only  satLsfoctor; 
adtod  ia  to  have  them  re-cut,  and  from  on 
Momical  point  of  view  it  is  doubtful  whether 
V  advantage  is  obtained  by  thoee  who  send 
ai  to  be  re-cut,  over  those  who  either  sell  or 
ISae  them  for  other  purposes  when  worn  out, 
I  Kfl- 1  the  general  arrangement  of  the  sand- 
■at  KO-«harpening  process  is  shown,  the  bench 
table  or  carriage  on  which  the  file  is  secured, 
i  wfaidi  sappifftB  the  gear  for  moving  the 
Ito  and  fro,  and  at  the  same  time  imparting 
Ida  to  aide  motion,  being  omitted.  S  ia  the 
■■•-pipe  connected  to  the  branch  supplying 
I  iDjaeton,  which  draw  up  the  sand  from  the 
1  and  force  it  against  the  file  held  in  a 
Bp,  aa  ahown.  The  steam,  sand,  and  water 
>  noaiwed  in  the  tube,  T,  shown  passing 
obJ^  the  partition  or  wall,  whence  they  fall 
■n  to  the  pail  or  ether  receptacle.  The  sand 
In^  and  Is  specially  prepared  for  the  pur- 
■  bj  washing.  It  is  mued  with  sufficient 
tar  to  lonn  a  very  thin  mud,  and  after  a 
m  watt,  of  conrse,  be  entirely  renewed. 
Jdc*  daacribing  the  results  of  experimenta 
imwiOi  the  ptooeea,  it  will  be  advisable  to 
«dM  a  file  aa  a  cutting  instrument.  No 
oaMliaa  jet  been  devised  for  cutting  the 
Ik  of  fflea  tbeoretooally  perfect,  the  tools 
jflagtA   for   the   purpose    invariably    pro- 
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win  ks  (ODawsd  b; 


I  #eth  being  eat  away,  leaving  a  sharp  firmly- 
supported  edge.  The  wear  of  these  might  be 
lOpreHentedbydrawingastralghtlinejiistlielow 
the  pointeor  edges  of  the  teeth,  audit  will  then 
Y'i  easily  discerned  that  the  effect  of  a  second 
jLppIication  of  the  sand-blast  will  be  to  remove 
the  metal  from  the  backs  of  the  teeth  until  the 
Hit  places  have  given  place  to  a  sharp  edge. 
.Many  workshops  in  New  England,  especially  in 
-I  'onnecticut,  have  adopted  it,  and  at  least  one 
liirge  manufactory  has  obtained  a  licenae  to 
saply  it  in  the  finishing  of  their  files.  In  a 
liial  of  the  cutting  power  of  the  sharpened 
iiles,  as  compared  with  the  ordinary  teol,  one 
.-^ide  of  a  lOIn.  bastard  was  used  to  file  a  piece 
!•'.  clean  weighed  wrought  Iron,  care  being 
ti^keu  to  make  the  strokes  equal  in  every 
rvapect.  The  number  of  strokes  and  the 
weight  of  metal  removed  were  then  noted,  and 
ilie  other  side  of  the  file,  which  bad  meantime 
liden  submitted  to  the  sand-blast  was  employed 
to  make  an  equal  nnmber  of  similar  strokes. 
The  result  was  that  doable  the  weight  of 
metal  was  removed  by  thesand-blastedslde.  In 
further  eiperimente,  after  several  re-sharpen- 
'□gs,  the  one  side  of  the  file  demonstrated  its 
mperiority  by  cutting  an  much  metal  as  six 
Rides  of  files  to  which  the  blast  was  not  ap- 
plied, catting  at  the  same  time  about  half  as 
Inst  again.  A  few  aeocmda  sofficea  to  re-sharpen 
a  newly-wom  file  j  but  aa  the  Ue  is  muio«am«\j 


THE  ORGAN:  A  C0HPREHEN8IVS 
TREATISE  OK  ITSHAHITl'ACTVaE, 
PROCaBAL,  AND  LODaSENT.* 

By  John  Watson  Wabbah, 
AaociiOt  e/ Iht  Coar^t  tf  OT^nMi,  Landtn, 

PART    l.-GEMERAL    TREATMENT    IN 

MANUFACTURE. 
i.poSIT  or  Hand  Blowkbs.  We  first 
■^  coDsidertheLeverBlower,andthatotthe 
Fixed  kind  only,  as  this  may,  perhaps,  be  re- 
ifardedasthe  most  common,  and  at  the  Eame 
imesubjecttoalarge  amount  of  variation;  bear 
n  mind  that  in  this  description  the  term  Front 
ilways  means  that  face  or  portion  at  which  the 
Claviers  are  placed. 

j.  When  the  main  beam  itself  furnishes  the 
jover  the  placing  of  the  latter  will  at  once 
be  determined,  not  tnily  as  to  position  of  Beam, 
lut  as  to  which  end  of  the  latter  is  to  be  coo- 
inned  te  form  the  Handle  ;  for  the  Down-stroke 
I  •ihould,  of  course,  be  the  heavier,  and  to  acoom- 
I  [iiodate  this  one  of  the  Feeders  is  larger  than 
I  ihe  other.  But  as  the  Bellows  aliould  always 
lie  designed  with  reference,  among  other  things, 
o  their  convenience  of  Blowing,  it  will  be  as 
ell  here  to  point  oat  the  advantages  of  the 
'sr  ous  placings.  There  are  three  positionb 
ich  ch  the  Handle  may  occapy  while  iteelf  re- 
oa  nine  the  Uain-beam  of  the  Action ;  these 
a  e  at  Front,  Side,  or  Back  of  Instrument. 

k  The  posit  at  Front  is  only  n«««ary  when 
no  other  point  practicable ;  as  in  cases  when 

0  gan  fite,  complete,  into  a,  recess,  and  there  is 
no  chamber   available  beneath.     An   instance 

cuts  at  St.  Margaret's,   Canterbury  (a  lovely 

1  strument  by  Gray  and  Davison).  The  only 
practical  advantage  of  this  method  Is,  that  it 
makes  the  teacher  really  independent  of  the 
caprices  of  on  "odd"  or  "chance  "  blowist;  and 
•■Ten  this  ceases  as  soon  as  by  enlargement  of  the 
Bellows  the  Handle  is  thrown  sufficiently  away 
from  the  Claviers :  the  left  side  is  generally 
preferable  if  it  be  contemplated  to  have  a  Poot- 
l>lower  aa  well.  The  placing  at  Side  ia  often 
resorted  to  by  reason  of  there  being  no  acceaa 
to  back ;  there  is  no  objection  to  it  except  that 
arising  from  obstruction  or  Ill-appearance,  per- 
haps involving  curtailment  of  ticws,  use  of  Car- 
tains,  &c.  (iM  u,  ante).  The  Handle  will 
be  either  projecting  directly  at,  or  sidewise  from 
a  break  or  ttt  inof.  Case.  The  placing  at  the  Back 
will  almoat  always  be  a  simple  projection  from 
the  back ;  it  is  practicable,  as  a  rule,  wherever 
the  necessary  room  is  allowed  behind  the  Organ. 
Where  the  Handles  can  be  beneath  the  Organ 
no  exact  practical  directions  are  necessary,  as 
the  blowist  is  not  then  in  any  way  barred  from 
any  desired  point  along  the  Lever,  and  the 
Screening  him  from  view  must,  ot  course,  be 
insured. 

I.  With  regard  to  the  Unfixed  Socket  Blower 
it  is  always  onder  exactly  the  same  con- 
dttione  OS  preceding,  the  only  difference  being 
that  the  Slot  in  the  Case  will  now  only  be  re- 

Suired  wide  enough  to  admit  the  jhanib  of  the 
lowing  Handle. 

m.  The  TJnjuced  Eibaatd  Blower  will  never 
attach  at  Front  of  Instrument,  always  either  at 
Back  or  Side ;  it  is  obvious  that  the  chief  advon- 
tt^e  of  this  method  is  that  the  Handle  becomes 
reversible,  aa  with  the  Socket  kind.  As  with  that 
form,  however,  it  is  deeirable,  though  not  necee- 
sary,  that  two  Feeders  t>e  used.  When  the 
Elbowed  Handle  is  placed  at  the  back,  and 
there  is  yet  not  sufficient  space  to  allow  the 
blowist  to  be  stationed  there,  it  must  extend 
beyond  the  Case,  and  the  shank  of  the  Elbowed 
portion  b«  formed  into  a  Socket ;  the  Handle 
iteelf  being  provided  with  a  short  Shank  in- 
serted into  it  and  formed  Into  a  screw,  so  to 
insert  firmly  by  screwing  into  the  Socket  of  the 
Elbowed  portion.  When  the  Cranked  BIaw« 
affixes  at  the  side,  tti*  cttepa^  ■VmanJoaKt'gii 
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nnd  Elbowed  fitting  wUl  always  be  EnfBcient; 
the  object  here  is  to  provide  a  means  of  blow- 
ing eiUier  at  Front  or  Back. 

m.  in.  It  must  always  be  rememberod  that 
whetethereBre  two  Blow inj^-pedak,  one  for  each 
Foot,  the  Feeders  should  be  designed  for  the 
rif[tt  foot  to  have  the  heavier  stroke,  and  this 
should  agree  with  positing  of  Handle  so  that 
down  stroke  is  the  heavier;  of  course  this  applies 
to  regnlar  Hkodlo.  not  a  mere  occasional  one 

(M.6,k.). 

a.  The  po«it  of  the  IRtuA  Blower  is  always 
TBiy  much  restricted,  as  it  may  bo  considered 
aMentisl  that  the  Crank-shaft  be  in  immediate 
connection  with  the  Feeders  ;  thus  the  latitude 
poeeible  practically  amoiuit^  only  to  a  choice 
of  either  end  of  Ciank-shaft;  or  aa  to  the  level 
of  latter,  which  may  obviously  be  either  over 
or  under  Feedeia,  the  length  of  the  Con- 
UMting-ioda  being  varied  to  any  reasonable 
extent.  The  only  other  practicable  departu""  ■" 
toplacetheCrankandWheel  (whichlatt«r: 
remembor,  becomes  necessary)  so  us  to  drive  the 
Shaft  by  means  ot  a  Band ;  this  arrangement, 
of  conne,  involvet  two  suitable  Wheels,  betidei 
the  Band,  and  the  position  of  the  Winch  must 
■till  be  confined  to  a  line  drawn  at  right  angles 
with  the  Band-wheel  on  the  Shaft. 

0.  In  wMaming  ap  with  reference  to  posit,  of 
Hand-blower  the  following  may  be  laid  down :— ^ 
1.  It  is  extremely  convenient  for  the  teacher  Ui 
be  able  to  give  a  little  wind  while  close  to  the 
Claviers  at  which  the  pupil  is  performing-  2. 
But  tiiis  position,  or  any  portion  of  the  Front. 
ia  inconvenient  for  the  rcgalar  blowist ;  for,  3, 
tbe  ^ter  should  be  out  of  sight  vnthrrat  neces^  j 
«ity  for  potting  up  any  screena,  ic.  4.  Whsn^  ■ 
there  are  more  than  two  Handles,  and  they  bl- ' 
together  (generally  deeiraUe,  tie  on,  q.),  thi' ' 
Blowists  should  be  also  out  of  hearing,  foi- 
-chatter  they  wjll.asarnlq.  E.  That  the  blowise 
be  spared  unnecessary  labour  in  reaching  hit 
■work.  G.  That  he  should  be  within  proper 
hearing  ot  the  service.  In  Shwabt  it  will  bo 
more  fully  laid  down  how  these  may  be  secured  , 
ibwill  be  BuSctcnt  to  observe  here  that  tho 
necessary  oonditions  are  best  fulfilled  by  placinf,'- 
tlie  Ttg^lar  Handle  at  back,  near  one  corner, 
with  a  Muppltiaentary  one  at  side  of  Claviers. 

p.  Mart  than  One  HandU.  It  is  now  necessarj' 
-to  say  a  little  about  casee  where  there  is  mor..' 
than  one  Handle-  Of  course  this  can  only  affect 
the  regular  Blowers ;  for,  however  large  th<' 
Organ,  the  teacher's  Handle,  aa  I  hav-- 
tormed  it,  can  only  eapply  a  little  wind,  and  i ) 
there  be  more  than  one  Bellows,  and  the;  not 
connected,  a  portion  of  the  Organ  is  all 
able ;  but  this  is  generally  quite  suScient, 


r.  The  beat  distance  apart  o(  the  Handles 
nill  perhaps  be 2Et- — that  is,  reckoning  centre 
t^  centre ;  rather  more  than  1ft.  lOin.,  there- 
fore clear  between  handles :  latter  better  of 
i|nal  projection  from  caae.  Where  there  ia 
(Itfficolty  in  giving  this  amount — aa  often  with 
Handles  that  lie  parallel  with  the  flat  of  the 
■.'ue,  being  made  to  project  from  the  side  of 
tlie  «f  iadesigned  for  the  purpose  (we  18,  k,) — 
the  matter  may  be  completely  got   over  by  _ 

hiving  the  Handles  oloee  together  (that  is,  I  uiay  be  also  mentioned 
2in.  clear  between  them),  and  one  1ft.  lOin- 
li^nger  than  the  other,  the  purchases  of  coorse 
I  proportioned  accordingly:  the  two  blowista 
uiU  of  course  itand  one  behind  the  other; 
if  but  one  be  blowing,  one  hand  will  be  on  one 
I;andle,  and  one  on  other.  Observe  in  all  cases 
Inhere  Handles  a 


used.  The  Motor  may  have  athtrone 
Cylinders,  the  latter,  of  conrae,  prabtat 
Duncan,  which  is  by  many  peraoBi  c 
rience  considered  the  best  form  of  Noi 
Hydianlic,  has  in  all  cases  two  cylinder 
"Lea"  is  also  highly  recommendtid, 
certainly  very  cheap,  £\0  the  smallert 
.iddreues,  41,  1) ;  it  has,  however,  no 
attached — the  "Dnncan"  has.  The  " 
.ktely  advertised  in  the   B>fai,isa   Ml 


W.  The  Botary  Hydraulic  differs  in  i 
rank-shaft  added,  so  aa  to  convert  the 
■atiug  into  a  Circular  or  Solary  motk 
:ama  implies ;  and  to  aocomplish  this  ] 

,  „  „  ,  ,,  I  ,6  should  have  three  Cylinders,  The  b 
together  the  Bellows  should, !  is  eaid  to  be  Brotherhood's  patent  (tti 
designed   that  the  lighter    n.  the  next  Ramsbottom'8(«M'll.l)  ;th 


.iJtuator  falls  under  the  left  hand  of  the  single    ,hree    Cylinders,     and    work 
pBTSon  blowing.  |  .moothness,  bat  both  are  expensire,  tn 

S.  With  regard  to  the  Winch  Blower  not  the  |)articnlarly  so.  It  may.  I  think,  be  coi 
].,>a8t  of  its  defects  is  the  impossibility  otevei  laid  down  that  the  Botary  form  of  B 
i^nveniently  placing  two  of  its  Handles  close  will  only  be  required  when  it  is  not  pc 
together.  Thus  they  can  be  posited  so  that  they,  i  spare  room  for  aBeservoir  (see  that  Hea< 
:it  their  nearest  poiats,  be  the  minimum  of  '  nnd  it  is  also  impracticable  to  shift  the 
ift.  lOin.  apart,  and  in  such  cade  may  be  ^way  from  the  Organ ;  nor  does  it  fol 
t  olerably  well  actuated  by  one  Blowist,  pro-  ;i  Rotary  will  be  absolutely  neeeitary  ei 
vided  he  ttim  them  in  contrary  directions ;  and  though  denrablt :  and  as  it  i^  ra 
there  is  not  aa  a  rule  any  practical  difficulty  in  neither  of  the  before. mentioned  exped 
nrranging  the  Bellows,  ic.,  with  reference  to  ■  tie  resorted  to,  it  will  easily  be  underal 
this.  But, then, when thesecondblowistcomes,  very  little  used  are  Hydraulic  Boti 
i'.  is  obvious  that  both  Winches  must  be  turned  -  Organ.blowing.  And  it  must  distil 
ii  one  direction,  or  the  two  person!  will  be  in  borne  in  mind  that  there  are  many  0 
(Ach  other's  way,  aa  they  cannot  posiibl;  both  present  driven  by  a  "  Duncan,"  wilfaoi 
•  perate  in  a  space  only  1ft.  ICHn.  wide.  And  '  i  Reservoir  of  any  kind  or  the 
leuiember  that  though  the  Crank-ahoft  can  Farther  from  the  Pipes  than  ia  quite  u 
.■asily  be  so  placed  aa  to  admit  of  operatinj;  may  be  mentioned  here  that  a  pressure 
1  quatly  well  in  whichever  direction  it  revolves,  to  the  square  inch  will  require  a  fall  o 
jet  that  thla  can  only  be  done  by  having  th<  i  j.  For  other  Hydraulic  Engine"  '- 
-.-trokein  both  cases  dioiraiuUinstoadaffapproii-    "   -      -  " —  •      — -   -  ■ 

inately)  iipmr*  with  the  Lug-motfoB  f*M  At- 
rAOUKBHT,  17,  k.).    Inother  reapaeti  xb»  pssi-    i 
tion  of  the  Winch  is  of  course  under  now  rule^  j 
I  i.sthe  Lever  Handles. 


■  HTonaoiJc  EmntB. 


BoooHT  PoBTioNB,  ic.  (36,  j.) ;  also 
SlECHiNic  (or  Sep..  1875,  page  4G.  A 
"'ter  in  Pep.  of  Patknts- 

y.  Attachkent.    The  motion  of  thr 

I  being  Keciprocal  or  oscillating;  andtht 

j  the  Piston  also  reciprocal,  and  at  the  e 

t  CossTBDcnoM.     In  this  dwcription  is  in-    ^o^tf  "^l,  it  follows  that   no    Cranl 

,1.^  any  motor  aotuated  bvWatIr;  it  will  '«bsol"teiy  required,   the    Purion   th. 

be  onlj  n^cesMry  hers  to  noSoe  tbi«e  kinds-  ,  f fJ^J.-T^T""^".™/.'!^  n  *Zt^*"r 

—vis.,  the  TuEbine,  the  "Hercules,"  and  th- 

U.  Ths  TntWoe  may  be  at  onoe  diamiased,  si 
its  motion  is  so  extmnMly  tutd  tbat  an  inter 
..  ncdiary  train  of  Band  or  Wheal-work  will  h, 
-equired  to  fumilh  the  derived  comparatively 
<  dow  motion,  and  then  the  noise  of  tlus  and  th. 
.  I  Dum  of  the  Turbine  itself  will  become  ir, 
i    a  operable  abjections.    In  addition 


not,  the  connection  is  a'very  easy  affair.  But  '  is  the  expense.  The  "Hercules"  is  describe. I 
the  position  of  the  two  regular  Handles  dt-  ,  la  an  engine  on  the  Turbine  principle,  btt 
mands  more  consideration.   If  they  be  together  ,  'lower  in  ita  action,  and  particiiliirly  adnpte  ' 


, ,  ilh,  of  course,  any  Beams,  Crank 
Sc,  required  to  transmit  the  force 
quired  direction ;  care  always  bei: 
that  the  Piston  motion  correspond  exn 
that  of  the  Feeder  itself  or  intermedi. 
employed  in  actuating  the  latter.  '. 
going  refers  to  Non-rotariea ;  Kotnrii 
already  stated,  provided  with  a  Cranl 
their  own ;  for  attachment  in  this 
Engine-shaft  must  either  be  extende< 
carry  the  Cranks  or  Eccentrics  which 
Feeders,  or  Crank-shaft  will  bedriver 
Engine-shaft  by  the  nsnal   Band  ;   t 


the  blowista  will  often  talk  ;  and   if  they  he    tor  Organ-blowing  ;  teeMutical  Standard,  1874-.    metiiod   preferable    if    PaaUand-loo; 


ate  sometimes  practical  diiGcultiea  in  the  way 
of  placing  the  two  together ;  then,  again,  the 
provision  ot  communication  [see  6,  ;-)  will 
enable  both  Bellows  to  be  supplied  from  one 
Handle. 

q.  Altogether,  however,  I  am  strongly  in 
favour  of  placing  both  Handles  together.  Sup- 
posing there  to  be  a  beif  (pat,  as  ia,  in  fact. 
often  the  case,  it  is  evident  both  Handles 
should  obtain  the  benefit  ot  it;  talking  can  he 
prevented  by  proper  discipline,  and  there  rt>- 
mains  the  great  advantage  that  a  little  winil 
oan  be  supplied  to  whole  of  Organ  by  one  pei  - 
son,  without  the  necessity  of  connecting  tlj.- 
Bellows,  although  he  will  have  two  ToU-tales :  ,> 
look  at.  It  is  true  that  the  connection  is  u 
convenience  to  teacher's  Blower,  but  that  is  in 
all  cases  n  mere  makeshift ;  for  playing,  in  the 
leal  sense  of  the  term,  the  teacher  can  obvi- 
ously never  supply  wind,  except  in  such  an  Organ 
8«  would  not  require  more  than  one  Handle. 
Then,  as  to  the  difficulty  of  placing  both 
Handles  together,  that  may  generally  be  got 
over  by  proper  foretliought  in  deaiitnitig  the 
Bellows  (see  a  little  further  on).  When  the 
Bellows  remain  always  connected,  no  Valve 
being  used  (mi  Bellows,  9,  a.),  there  will,  in 
case  of  the  wind  being  "let  out,"  always  be  a 
doubt  as  to  wliieh  ia  the  reel  colprit,  and  either 
tbia  method  or  a  FaJve  becomea  desirable  unless 
Saadlea  be  together. 


tlie  London  House   tor    thi.-^ 

ia  2Ft.  square  ench  way.  I  have  nijl 
l>een  able  to  meet  with  an  instance  of  its  adop- 
tion (or  Organ-blowing.  The  "Brakell,"  n 
form  with  oscillating  blades,  may  also  just  be 
mentioned ;  Patent  No.  1,393 ;  A.n.  1676. 

T.  The  Cylinder  Hydraulic  is  the  moBt 
common  and  best  known  ;  it  consists  simply  of 
a  firmly  fiied  Cylinder,  containing  Piston,  with, 
of  course,  suitable  Porta  or  Valves  for  the  proper 
admission  of  the  water  to  the  alternate  sides 
of  the  piatcn— the  whole,  both  in  construction 
and  action,  being  very  similar  to  the  Stesm. 
engine ;  a  Counter  and  train  of  wheels  ought 
jto  be  attached  for  the  purpose  of  showing  the 
'amount  of  water  used.  For  the  purpose  ot 
Automatic  regulation  there  is  provided  a  Valve 
or  Cock,  which,  being  placed  in  connection  with 
the  Beceiver,  will  clo^e  (or  sufHciently  nearly 
so)  when  the  Utter  has  risen  high  enough,  and 
so  cut  off  water. 

V.  T.  It  will  be  obvious  that  the  Cock 
must  be  very  light  in  ita  action,  and  thia,  it 
suitably  constructed,  it  easily  can  ;  eithi 
balanced  or  "opposition  surface"  form,  or  that 
well-tnown  kind — acting  with  a  simple  thumb- 
screw tap — known  as  the  "high  pressure" 
will  answer  perfectly  well ;  the  common  form 
consisting  of  a  slightly  tapered  perforated 
revolving  plug  is  obviously  unsuitable,  froi 
its  tendency  to  tighten :  nevertheless,  if  aocv 
ratel;  made  and  fitted,  it  is,    n  fact,  often 


a.  For  arrangement  of  Feeders, 
Reciprocating  (Non-Botary)  Uydi 
Bellows,  kc.  (6,  d.  and  on). 

{To  he  conlintied.) 

lUPBOVEUENTS  IN  THE  UAJ 
TURB  OF  COLOUBS. 
A  N  improved  process  for  obtaining 
-^^  ultramarine  has  been  patentei 
Johann  Zeltner,  ot  Nuremberg,  and  * 
be  utilised  in  the  production  of  otbero 
is  worth  notice.  The  colour  obtai 
according  to  the  patentee,  new.andiip 
according  to  one  method,  in  tlie  fb 
manner :— Ultra  marine  blue  or  grea  pre 
heated  to  SW  C.  (572°  Fah-),  nmi^ 
the  action  of  chlorine  gas  to  eMai  « 
products  ot  ultramarine.  Tbt  nlta* 
first  transformed  by  the  elect  of  Jtai* 
into  a  green  substance,  and  by  far»»* 
tinned  action  into  a.  darijrf.  "*  f? 
thus  obtained  are  then  p>i<  j*  ™* 
solution  of  carbonic  acid  olP*°*'*S 
lye,  and  warmed.  Then  theiPJ**3J 
with  these  prodncta  passesj^gj^^ 
into  the  condition  of  chlomr^"^^j 
the  same  time  appears  *'•■•  5S3 
combination — that  is  to  jbE 

violet,    which    contains 
hydroxyl  instead  of  chk 
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icid  will  produce  on  the  ultramarind 
ihout  150^  C.  (302'Fah.).  aaulphu^ 
a  red  colour,  which ,  when  mixed  with 
lid,  or  a  cuuetic  aJkBilLno  lys,  is  tcnnft 

0  an  isoLited  allcalinc  siilphiite  aad 
^  ultramarine  violet.  Accordtnf^  t<i 
i^thod,  the  puteateo  modiSea  tht; 
tibcd  prijcesa  by  taking  blue  or  green 
e  and  healing  the  anme  to  ttiO'  — 
d  then  introducing'  into  the  mass 
p  chlorine  (or  other  halogen),  and 
lore  will  then  he  on  immediate  For. 

Tiolet  ultramarine,  hjdroiide,  and 
Bodiurn,  the  latter  of  which  i«  re~ 
means  of  water.  According  to 
edification  in  the  method  of  pro~ 
•  culour,  combinations  of  saltn  are 
which,  when  heated  in  water,  will  be 

1  with  chlorine  or  other  aubatance  oi 
I,  for  example,  as  the  nitrateand  the 
:  ammonia.  Should  blue  or  greea 
>be  mixfcd  with  either  of  these  com- 

for  example,  nitrate  or  chlorate  of 
nd  heated  in  water  and  a  compound 
^lilorine,  andif  thismiitnreia  heated 
ice  with  the  second  procpsa  above 
an  ultramiuine  violet  hydroxide  is 
nd  in  tnuuforming  it  b;  ammoniacal 
et  ultmniarine  amide.  The  corre' 
Ms  which  are  formed  are  then  re- 

wa.ihing,  and  an  inHOluble  violet 
i  rcmnina.  According  to  the  fourth 
J  patentee  takea  blue  or  green  ultra- 
1  heats  the  same  to  IGO"— 180°  C, 
3  it  at  tho  same  time  to  the  action 
lowing  bodies — viz.,  an  acid,  an 
gent  or  water,  either  separately  or 
iiiin.  The  result  of  this  proceaa  will 
:  less  complete  tramtformation  of  the 
I  into  a  violet  ultramorino. 


w*tR~-thatii,  hardnitfiMDTijthtont,  and  not  lower 
ths  temper  at  all.  Thwo  ■■  among  tham  oil,  haw 
BTtr,  ■  eommon  practice  of  luing  the  full  Aogne  ol 
hardoesB^  in  th«  tool  when  the  nptal  to  ba  cnt  ii 
barrl,  aa  is  BometimvH  the  cs?e  ia  ctqu  cotnmoa  nn' 
chilled  eutin^.  and,  ■inea  the  harder  the  metal  thi 


rit,  ilw 


tnth5 


iieat,  i 


'JnUG  AND  TEUPEBUTQ. 
Bt  Joshua  Bo«b,  M.E. 
hanieninu  of  steel  eo 
I  then  njiiilf  eitn 
tliiit  latter  part  of  tho  proo«ti  may  ne 
herwUo  than  by  the  nae  of  water — sneb, 
BB  lif  placiag  the  article  in  a  current  of 
if  it  is  thin,  by  placing  it  between  too 
'  iron.  In  these  yroeesees,  howerer,  the 
ilracted  iguickly  enough  to  gtre  a  great 
inlnena ;   hence,  eoM  ptntes  are  nrely 


>     be    1 

eme  hardaesi  ia  reqaired,  it  is  not  un- 
laench  the  steel  ia  mercnry,  which  will 
anch  greater  ileitrea  than  water. 

it,  which  draWB  off  the  air  contained  in 
iano  donht  that  the  Buperiariby  of  water 
«a  long  o&ed  for  hsrdenirLg,  is  largely, 
ther,  due  to  ita   comparatiTo  fraedom 

antiona  which  determine  the  most  de- 
!  of  faardneeH  or  temper  are  whether  ra- 
ibrasion,  the  capability  of  austaining 
t  upon  a£ne  edge,  orolaaticity,  are  the 
I  sought  to  be  impartod. 
licity  is  aonght,  tempering  ii"  olwolutely 
canse  tbo  degroe  of  bardnrsB  accompany- 
is  that  repre^eated  ia  the  colonr  test 
I  of  bins.  But  when  the  reqnlremente 
lement  of  strength  (as  is  always  the  c««o 


dified  tc 


t  abra: 


fs  the  CI 
on),   then   the  degi 
I  nod  ate  the  strengt 
mntleas  bard  i 


estored. 


«n^b  den 


ding  it)  and  water  will  muBO  i 

rnigth  oa  it«  Bormaleottneps  i 
nttiDB  toot  is  of  strong  eeobic 
:tiee,  faardeneil  right  out,  bat 
Medge  was,  from  eioflssive  Jaty.  liable 
it  wonld  be  tampeioJ  to  a  straw  colour, 
r,  eren  down  tii  a  blue  if  the  rei^nire-  ' 
'  d  it.  It  ia  solfoiident. 
:ing  capability  of  a  tool 
rpeadent  npon  iti  degree  of  hardness  | 
it  Iba  Bialerial  to  be  cat,  the  harder  a  . 
■ode  to  stand  the  dnty  without  break-  I 
aaiid  the  better  duty  it  will  perform.      I 

I  i*  true,  a  great  diSenince  of  oplDJon 
to  tfae  propriety  of  tempcriag   many 

to  a  ibaw  colour,  eepeclally  in  tbe  case 

II  for  iron.  Some  of  our  moat  expert 
II  temper  inch  tools  to  a  straw  colour, 
,  cqouly  eipert,  will  give  them  all  tho 

■  mm  tha  Scirnlif*  Unci. 


a  tool  strong  enoagh  for  the  hard  mptal  shnald 
eufficiently  so  for  tbe  foft  metal.  On  the  othet 
hand,  tha  tool  is  soinetimea  ma'^e  le>s  keen  for  tha 
hard  than  far  the  soft  metal,  and  the  <!i(f-rfn[ie  iu 
the  tool  shape  may  give  ai  mncfa  iticrea*e  of  ntrength 
OS  the  increase  of  its  bardni^ai  tend^  to  weaken  it. 

Here  let  it  be  noted  that  thG  difference  of  opinion 
referred  to  ii  not  in  auy  way  daa  to  a  difference  in 
I  tbe  steel,  for,  of  (wo  raeu  operating  the  same  tool) 
.  in  the  same  machine  and  upon  similar  work,  one  will 
I  simply  harden  and  the  other  hirileQ  and  tamper  thf 
toala.  Let  he  who  would  excel,  howcTer,  never  n<G 
tools  of  a  lower  temper  than  that  which  ho  finds  will 
safely  withstand  the  strain,  and  never  rest  satisfied 
'nntil,  nnder  eqnal  conditions,  he  can  n>e  tools  at 
hard  as  the  best  of  others  engaged  upon  simitar 
work,  for  in  most  eases  ii  will  be  fonod  that  an 
odvantua  of  akape  is  tbe  caase  of  bmag  able  to  use 
a  toot  of  increased  bardneas. 

Under  equal  oonditions,  and  under  any  given  pro- 
cess, steel  hardened  with  tbe  outer  or  foiiied  akin  re- 
moved, will  be  harder,  tiiougb  tempered  to  the  same 
colonr,  than  if  that  skin  remained,  which  appears  an 
anomuy,  since  it  ii  nniversally  ooaoeded  that  the 
forged  Borfooa  ia  tha  eloaeat-gnuned  and  mast  reSned 
steel.  An  explanation,  howerar,  nay  be  found  in 
the  probability  that  the  forged  akin,  or  scale, 
operates  as  a  separating  film  or  lining  between  the 
metal  aad  the  water,  retarding  the  ertiaetion  of  the 
heat  from  the  steel ;  bnt,  be  tfais  ai  it  may,  it  maet 
always  be  allowed  tor  in  tools  in  which  the  temper  U 
drawn  to  give  strength.  Sappoie.  for  example,  the 
conditioaa  reqnire  that  a  tool  ho  filed  to  exact 
shape  before  being  hardenwl,  and  that  the  proper 
temper  for  that  class  of  tool,  if  hardened  with  the 
forged  skio  on,  would  be  a  pole  straw,  the  temper 
with  that  akin  oft  would  recinire  to  be  aboab  a  eoffee- 
□oloured  brown ;  or  if .  in  the  fint  oaee,  a  deep 
reddish  brown,  then,  in  the  second  oosa,  a  clear 
reddish  purple. 

Tbe  snrfoce  of  a  piece  of  steel  that  is  thcrongbly 
hardened  always  appeara  whit*,  provided  that  its 
BUrf^ca  was  not  covered  with  any  SDbstaaeo  during 
tfae  beating  process,  and  if  any  dark  placet  or 
patches  appear,  it  ia  aa  evidence  that  in  tboie  parts 
tbe  steel  is  not  ao  thoronghly  hardened.  For  moat 
colour  tempering,  except  it  ba  for  ipringa  aubject  to 
eioeaaive  duty  in  proportion  to  their  aiaa  and  shape, 
tha  prcaenoe  of  such  dark  spots  npon  good  r«Gncd 
cast  ateel,  such  as  tool  itetl,  is  not  of  snfflolant  io- 
portaoee  to  appreoiably  imp^  the  value  of  tiie 
tempering.  If  sfawsteMiUiateratMl,  muhioe steel, 
or  any  ofthe  common  qnalitMa  et  steal  svo  wed,  the 
nbitenesB  of  the  snrfaoe  is,  however,  a  sore  indica- 
tion of  the  faardneaa  of  the  steel,  providing  it  was 
beated  with  its  snrfaeea  uncovered  and  qunnebed  in 
Rater  ;  but  if  the  aarfoce  of  any  steel  be  coatad  with 
iny  of  the  subttancos  lomotimoa  used  (and  to  be 
hereafter  apeoifled),  to  prevent  dacarbonieation . 
black  or  dark  spota,  will  not  be  an  indication  of  local 

In  large  bodiea  of  steel,  tbe  heat  ia  not  extracted 
From  the  internal  metal  sufficiently  quick  to  harden 
the  interior  to  the  rams  extant  as  tbe  exterior. 
Puithermoro,  it  ia  often  necessary  to  haic  a  free 
current  of  water  in  onler  to  extract  the  heat 
■uiEcicnlly  rapidly  to  harden  tbe  exterior,  becauaa 
the  internal  metal  supplies  heat  to  the  external, 
thus  partly  connteracting  the  cooling  effenls  of  the 
ivater.  In  Bach  cases,  however,  the  ooldest  of  water 
loder  preasurs,  and,  it  practicable,  with  salt  added, 
nay  be  employed. 

In  anoh  sisea  of  Hteel  as  are  need  for  cntttng  toots 
tnd  instmmenls,  it  is  not  found  tbut  the  internal 
Uf^al  ia  appreciably  rafter  than  tbe  external,  pro- 
vided that  the  ateel  was  hsBted  equally  all  throngh. 

Id  articlea  tempered  to  any  degree  not  lower  ttiau 
1  red  purple  under  the  colonr  teat,  it  is  not  found  that 
removing  the  surface  after  hardening  altera  the 
lemper,  or,  in  other  words,  articles  not  tempered  Iby 
colour)  to  a  lower  degree  than  a  very  light  purple, 
tppear  to  poaseas  their  degree  of  temper  equally  alt 
ibrougb  the  metal ;  hence,  subsequent  grinding  and 
jwlishmg  does  not  impair  tha  bardnesa,  unlers  the  I 
tperation  should  heat  them.  Bat  in  all  the  degrees 
sf  temper  rcpreaentod  in  the  colonr  test,  tbo  blae 
parplea  and  blue,  removing  the  aarface  of  the  metal  | 
lifter  tempering,  will  aenaibly  reduce  the  lemper  ;  ' 
the  amount  of  the  reduotion  depending  upon  the 
ilepth  to  which  the  surtsce  was  removed.  Thp  differ- 
unce,  however,  will  be  found  to  be  lers  in  tbe  case 
it  reGned  cast  steel  than  when  tho  quality  of  ateel 
la  that  ordinarily  used  for  springs.  It  is  stated  to  i 
bare  bean  found  by  experiment  that  the  bare  re-  ' 
noval  ofthe  bine  tint  from  a  pendulum  sprint;  by 
immersing  it  in  weak  acid,  caused  the  chrfinomeler 
lo  loea  nearly  one  minute  in  each  hoar.  It  is  alw  I 
,tated  as  a  well-known  fact,  that  euch  apringii  get 
^tron^r  in  a  minute  degree  daring  tfae  first  two  or  | 
Ihree  years  they  are  naed,  from  same  atmosphenQ 
I'hBDga;  while  aprings  plated  with  gold,  silver,  m 


n  the  course  of 


niokel,  ramaia  oonatant,  ibongb  the  eoraring  or 
Plating  mav  be  so  thin  as  not  to  compensate  for  tho 
loaa  of  tha  bine  aurfaoa  removed  for  Iba  plating  pro- 

- —      Be  that,  howevr "--  ' 

■tieity  of 
various  oonditi 

pisloDS  partly  lose  their  elaitieity'  ii 
time,  whother  from  the  heat  or  from  rnsung,  uu 
hard  to  say.  Springs  operating  Doder  dry  heat  get 
balder,  but  wbetber  this  ianotdBe  tatheerjatatlisa- 
tioa  of  the  metal,  (a  an  open  qaestioD. 

It  doee  not  appear  that  the  method  of  tampering 
affects  the  daiabiliH;  or  etaalirity,  since  tbe  deteriora- 
tion mentioned  appliea  to  springs  tempered  ei ' 
hot  plates  of  iron,  in  land,  in  beated  Buies. 
barning  oil,  or  blaxtng  ai  it 


i  Buies,  or  b; 


OBiaiS  OP  SOLAR  AND  SIDEREAL 
HEAT. 

St  Pnof-  DaMEi.  EiBEwooD- 

rHE  Guarteriy  Journal  of  Bci«i.ct  for  July.  1877, 
OOntains  an  able  and  intereating  article  hy 
Jamaa  Croll,  LL.D..  F.B.S.,  on  tha  age  and  origin 
of  tho  sun's  heat.  The  theory  of  Dr.  Croll  may  be 
regarded  aa  a  compromiee  between  the  matfaemati- 
cians,  represented  by  Thomaon,  Tait,  and  Ncweomb, 
and  the  gedogiati  of  the  uBifonnitarian  school,  re- 
prMeated  by  PlayfaiT,  I^U,  Darwin,  ka.  The 
prinoipal  pt^ots  of  this  ramarkablo  paper  are  ; — 

1.  Thai,  OS  had  been  estiDated  by  Sir  William 
Thomson  and  others,  bat  twenty  million  years'  heat 
could  beproduoed  by  thefaUing  together  of  the  sna'a 


graritition  theory  af  the  origin  of  tha 
in  ■  ant  IB  inoompatible  with  geologieal  facta. 
3.  If  wa  snppoae  two  Bolid  opaque  bodiee,  each 
cqoal  to  half  the  sun's  masa,  to  fall  together  in  oon- 
sptfuence  simply  of  their  mutual  attraction,  the  ool- 
lision  would  instantly  generate  anfficient  heat  to 
reduoe  the  entire  rnos*  to  a  state  of  vapoar.  ff,  in 
addition  to  the  motion  resulting  from  thnr  Bmtual 
attraction,  we  snpnoae  tfae  bodiea  to  have  had  an 
original  or  independent  motion  towards  each  other  of 
2D3  milea  perteoond,  tbe  eoneuS'ion  would  pradnoe 
50,000,000  years'  heat  i  a  motion  of  G78  miles  par 
second,  toeether  witfa  that  doe  to  their  mutual  attrac- 
tion, would  generate  300,000,000  years'  heat ;  and  a 
veloeity  of  1,700  miles  per  second  would  generate  an 
noont  of  heat  which  wonld  keep  up  the  supply  at 
le  present  rate  for  800,000.000  yeara. 
i.  The  sou  and  all  vieibls  stara  may  have  derived 
their  heat  from  tbe  collision  of  cold ,  i^oqae  nuaaea 
thna  moving  iu  apace.  The  nebula  are  the  produoti 
of  tfae  more  reoent  impacts,  and  the  stars  have  been 
Formod  by  the  oondentation  of  aneieat  nebaln. 

'  This  tbeory,  while  accepting  the  doctrine  of  tho 
. . ..  'rration  of  energy,  indicates  at  the  aame  time  n 
possible  supply  of  heat  for  several  hondrod  mitlions 
of  yean,  thus  ratiafying  alt  moderate  demands  for 
geologieal  time. 

Tho  mathematical  oorrectneie  oF  the  theory  here 
lated  will  nob  be  called  in  queeldan.  We  shall  eon- 
ider  merely  the  probabiliiy  of  tbe  facts  assumed  oa 
ta  basis.  To  the  preaent  writer  tbe  faypothesis  aeems 
insati* factory  for  the  following  reasons  ; — 

1.  The  exiiteuce  oF  eaob  sidereal  bodiea  oi  tfae 
tfaeoiy  assumes  is  pnrely  oonjeeturat,  unlaas  it  ba 

'aimed  that  lost  or  missing  stara  have  become  non- 
minous,  of  which  we  tiave  no  conolusive  evidenoe. 

2.  But,  granting  their  exislenoe,  we  have  no  iu- 
oomparable  with  those 

Sfng 
]0D  miles  per  second. 

3.  If  tha  two  moesea  by  whose  colliaion  tha  sun  is 
iuppospd  to  have  been  farmed  were  very  unequal,  ta 
vould  be  most  probable,  the  amonnt  of  heat  generntod 
wonld  be  oorrespondingly  leea. 

4.  Sneb  collieiona  as  the  theory  aaanmea  are  wholly 
hypothetical.  lb  ia  infinitely  improbable  that  two 
nsmical  bodies  :tboald  move  in  the  same  etroigfat  line  ; 
tnd  of  two  moving  in  different  lines,  it  ia  improbable 
that  either  should  impinge  against  the  othsr- 
i^mets  pass  raiind  theaun  witbout  aolUiiou  against 

5.  Bnt,  granting  these  diffienlUes  removed,  lettii 
Huppoie  that  about  800.000,000  years  ago  t<n>  cold 

opaqne  bodiea,  each  ooutoining  one- half  the  matter  of 
the  Eolar  system ,  were  approaching  one  another  in 
thosamostrBight  line,  each  at  the  rate  of  1,700  milei 
fOT  eeeond.'tBaton  meeting  their  motion  was  trans- 
formed into  beat,  and  that  their  nnieed  ma's  was 
,it  oi^ce  reduced  to  vapoar,  the  great  questjou  yet 
I'emains — How  mncfa  of  the  period  represented  by 
these  800,000.000  yeani'  faeat  can  he  olwmed  as 
[eofnqicnltimei'  "The  nebula  formed  by  tbe  oollision 
s<ia\A  extend  far  beyond  tbo  nresenb  orbit  of  Neptnno- 
The  amount  of  heat  railiatad  in  a  given  time  from  so 
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mt  ■  SDrfaot  KOnld  dosMlcu  ba  rnnoh  eTMt«r  Man 
thkt  now  «mitt«d  in  an  eqnkl  Mriod.  Noeaniidokble 
oontnotiDn  ocmld  oomr  until  ft  Urm  proportioD  of  the 
b<ftt  pradii<»d  by  Uie  impMt  had  been  diiupated  in 
ipue.  Itbae  been  (hownbj  Trowbriditc^  tut, with 
a  tempeMtor*  ftt  tbe  nm'i  nirfaM  of  twioo  iU  pnMut 
iotentitjr,  tbe  lolu  atmoepbero  would  b«  expanded 
bMTOBd  we  eartb'e  orlnt-  Tbe  eonolnaum  ueme  in- 
enUUe  tbatmaoh  tbegT«at«r|«itof  theeOO.OOO.OOO 
jean' beat  unit  bare  Men  radiated  into  epaoe  before 
the  planet*  were  eeparated  fiom  the  aolar  maie,  and 
ooueqneBtl;  that  tbe  amonnt  of  itealogioal  time 
OBtini^,  to  anj  great  extent,  bare  eioetded  the 
limlb  iodioated  tj  the  naeuvhea  of  Sii  William 
TbomtoD. 

Upon  the  whole,  it  ieeme  more  difficult  to  grant 
tfae  dsmnndE  of  Dr.  CroU'f  hjpotheui  thin  to  beliSTe 
that  in  former  agee  the  stntifioaUen  of  thee&rth'i 
emst  pnweeded  more  rapidly  than  at  pment.  The 
(brmer,  aa  we  haTeeeen,  hai  noiuSdeDtbaaisintbe 
faete  of  obaemtion.    On  the  other  hand,  if  onr 

Slanet  baa  oooled  down  from  a  sUta  ef  tgneona 
nidi^,  tbe  great  beat  of  former  times  mnat  donbt- 
leti  ImTe  inteDBiSed  both  aqoeoni  and  atmoapherio 
ageneiea  in  prodncing  modification*  of  tba  eartb'e 
ntariOT. — Ameriean  Journal  of  Sciene*  and  Arii. 


NEW  PACTS  CONCEENIHa  THE 
TEL£PHOHE.t 

AMOITQ  the  diaooTerisi  and  inrentione  of  Fre(' 
A.   E.   Dolbear,  who  ha*  been   engaged  tor 

Mul;  two  Toun  in  eiperimcmting  npon  the  telephonic 
tranimiiiion  of  loand,  and  whoae  telephone  u  to- 
day in  coDilant  aae  in  Boaton  and  New  York,  ma;  be 
noted  the  following  : — 

VaiiOD*  lalMtancn  hmve  been  OBod  for  inafcing 
diiphtagmi  for  the  telephooe,  and  among  other*  may 
be  named  paper.  A  telephone,  Ten  delicBte  in  it* 
action,  ba>  been  eopitmeted,  tin  -nbiatiog  plate  of 
which  U  of  paper.  To  lliia  plaleiaaJGied  an  electro- 
magnet,  coniiitingof  two  oorea  and  bobbiD*,  which  ia 
in  nncli  doae  proximity  to  the  goTt  iron  pole*  of  the 
permanent  magnet*  that  a  piece  of  indiambber  tiiine 
a  of  neoeaeity  placed  betwien  them  to  prerent  actual 
OOntaet.  Thi*  congtmotion  prOTCa  b^and  a  doobt 
that  tbe  Tibiation*  of  the  diapbraRm  are  really  tiiote 
of  Boand,  a  poiat  that  ha*  been  diapnted. 

In  1661  Seiaa  iuTantad  a  form  of  telephone  which 
ia  regarded  a*  tbe  Brat  one  capable  of  traDBmitling 
TOeaf  BOonda  by  mean*  of  eleabicity.  The  eesenti^ 
p<^nte  of  biB  inatrament  were  a  nbrating  membrane 
Mrc^injT  ft  tmall  metal  plate,  and  a  finger  lightly 
reating  npon  the  plate,  nuking  and  breaking  contact 
with  it  aa  the  membaiw  yibifttad  onder  the  inflnsDce 


reoelTini  telephone  will  emit  aonnd*  proportionataty 
loader  thao  when  no  battery  ia  employed.  It  ia  ne- 
oeaaaiy,  then,  merel}  t«  anpply  batter;  power  anffi- 
eiant  io  orercoma  the  re*i*taoae  qf  the  wire,  and  (9 
meane  of  tbia  aimple  inatrament  we  aaj  talk  one 
hnndred  milee,  one  thonaand  milaa,  or  any  diatanoe 
we  may  obooae.  It  ia  here  that  the  aleetrietdepbone 
hft*  thoa  far  failed  in  pradiee.     Ita   coirenta    of 


eleotrioit;,  generftted  b;  a  Umitad  tibration  of  the 
diaphragm,  ue  limited  in  thdr  reanlta;  the  water 
tdepbone  modiGea  enirenta  generated  b;  a  battery, 
wbioh  may  beaoincreaaedfta  topTodnoeaoydeaired 
leanlbi-  Here,  then,  a  new  Bold  hae  been  opened  tor 
tel^ihoniorMearcb,Bodawideone.    The' 


A  NEV  PIAKO-EAHHRB. 

THIS  inrentiou  relate*  to  the  eonatmotion  ol 
piano- faammna.  which  i*  ooYered  by  two 
patent*  and  iuned  JMDtly  to  Geo.  C.  Smith  and 
Aliin  O.  Hall.  Tbia  hammer  baa  a  telt-oorerad 
diac,  adjustable  by  rotation.  Thia  ii  after  one  part  of 
the  hammer  h*e  become  hard  by  repeated  blowe 
again*ttbe  wire  ;byltweening  theicrew  in  the  centre 
of  the  diac  it  can  be  tamed,  thai  pteuntlng  a  new 
aoft  Bnrfaoe.  The  change  thai  made  reatorea.  u 
aoand,  the  aoftne**  and  niellawne**  of  tone  which 
fonnd  in  new  pianoa      Fig.  1 


SOIENTIFIO  NEWa 


THE  ISStli  amaU  planet  wan  diMwrend  h 
Fiof.  Feten,  at  Clinton.  N.T.,  <m  Joh 
26th.  No.  177,  disooverad  on  Not.  6,  bai  be* 
named  Irma ;  No.  180,  diacovered  on  Jan.  tt, 
Oammna;  No.  186,  March  1,  Eanike;  asdfic 
186,  April  6.  Celuta. 

The  London  lustituliDn  ii  not  to  b«  enlaqtd, 
It  is  to  remain  more  of  ft  clnb  than  an  iuH- 
tntinn.  The  proprietors  hare  the  tight  to  dt 
what  the;  please  with  their  own,  bntweU 
thonght  that  Cit;  men  were  adTMtdng  ntk 
the  times.  Within  the  past  two  or  Uttt 
years  the  London  Institution  has  engejad 
eminent  scientific  men  aa  leotnren,  and  girai 
BO  man;  signs  of  life  that  abont  600  nev 
nimiiftl  membera  haTe  recentl;  joined.  Boom 
hftTB  been  proTided  for  writing  and  i«frc^ 
ment,  ladies  hftTa  been  admitt«d  to  theai,aad 
what  with  one  thing  and  another,  thm  ii 
ample  reason  why  the  bnilding  Bhoold  ta 
altered  and  enlarged—at  least,  so  thoa^ 
large  majorit;  of  the  beard  of ~— 1 


the  ribiatioa  of  tbe  membrane,  and  pitch,  not  guali  jy 
orariienlation.eaabetnuumitted.   Aaeation^— — 


a  telephone  1 
td.  DoHmbt,  i! 


represented  in  Fig.  1. 


diqtb^m  at  D.  A  aodB  are  lerew-ci 
the  win*,  A  being  eonneotecl  wiUi  the  ompbragm, 
and  B  with  the  finger.  When  tbe  diaphragm,  D,  ie 
eftaeedtoribtatehyaeonnd  italtemaMymakeaaad 
breakaeontaet  with  F,  cloeing  or  brealdng  Uie  oircQit 
inwhieh  tbe  initramentu  placed.  Ita tone*,  a* made 
andiUe  b;  mean*  of  a  teleiihooe  of  ordinary  pattern, 
ore  of  penny  trumpet  qnaliu  and  inarticulate.  If, 
boweTer,  a  tiigU  drop  of  water  be  intraduoed 
between  the  diaphragm.  D,  and  the  finger,  F,  a*  i* 
reprtaented  in  the  abore  fijlnre,  the  iaitrnment 
baaomes  a  ipeakinK  telephone  of  great  delicacy,  and 
of  notable  aimplicity,  the  receiring  inatrament  being 
of  the  naoal  foim. 

Thi*  experiment  i*  inlereating,  ahowing  oa  it  doea 
bow  near  ta  a  ipeakiog  telephone  waa  the  telephone 
el  Baiaa— bow  nearly  anecesatal  waa  tbe  fint  effort  in 


rioaity  of  tdephMie  inrention,  ha*  nelUier  nu 
ir  coib,  luir  any  of  tbe  oootriTnneee  ao  ei 


Heretofore  all  electric  telephone*  baTe  depended  for 
""''   --"--1    upon   masneta  or  a    circuit-breaking 

Water  telephone,"  thelaleat 

..i._  I "^ermagneta 

,  ,-  „ jeae&Ual  to 

other  telephones.  A  aeotiou  of  one  form  tt  one  of 
tkeao  inatrnments  i*  rcpreeented  in  Fig.  2. 

I  and  Z  represent  two  diaea  or  di^ihngma  of  iron 
and  una  reepeotirely,  aaparated  by  a  ring,  W,  which 
may  be  of  parafGntd  wood,  bard  rabber,  or  aoy  other 
anitftble  non-eondactor  of  eleotrioity.  C  then  ie  a 
0*11  which  may  be  filled  with  water  or  other  iolntion, 
forming  with  tfae  metals,  landZ,  a  galTanic  battery, 
Boraw-CDp,  A,  being  connected  with  the  inn,  and  B 
with  tbe  line.  On  the  circuit  being  eloaad  a  weak 
enrrent  will  constantly  flow,  which  cnrrent  will  be 
■MdifiedbytheTibralicnaof  thedieo*  wheninfinenoed 
by  HiDnd.  Tbeae  modifiealiODB  will  prodaoe  eound 
mpon  the  diaphragm  af  any  telephone  of  ordiaan 
oonatruelion  if  placed  in  tbe  aame  eircnit,  which 
eonnda  wili  be  iatelligible,  although  wwk.  It,  bow- 
eTer, ft  batter;  be  introlooed  into  the  aame  eircnit, 


complete ;  Fig,  2  a  aeetion  of  tba  hammer  head  with 
eat  the  felt  diae.  A  email  washer  of  thin  aheet  braaa 
ondcr  the  aorew  helps  to  eecnre  the  disc  to  the 
hammer  head  ;  the  etrain  of  the  blow  I*  anatalned  on 
the  oirDular  projection.  A,  and  alao  at  B,  on  whish 
the  outward  part  of  the  oinle  of  tba  di*e  reata.  Tbia 
honunar  ia  ao  aimple  in  ito  oooatmotion  that  any  one 
at  ordinftry  abili^  can,  withont  ooUinB  in  the  aid  of 
a  piano-taner,  1^  simply  looaening  the  lerew  and 
tnming  the  diae,  reitore  tbe  piano  to  ila  original 
■oftneaa  of  tona — Anariam  Javeittor. 


The  proprietors,  assembled  at  a  specia]  geMol 
meeting,  held  a  few  days  ago.  Dr.  D«  la  Bm 


Dr.  Clarence  J.  Blake,  of  Boston,  a 
to  Ur-  Preece,  sa^rs  that  to  preTsnt  Ui* 
inr  noise  of  the  point  of  the  phonogn^  tts 
cyUuder  ma;  be  covered  with  a  thin  la;v  rf 
rubber  tisaua  beneath  the  foil.  The  t  ' ' 
deetroys'tbe  resonating  effect  of  the  g 
Dr.  Blake,  to  deatro;  certain  OTertones  girn 
b;  the  reproducing  disc,  nsed  a  cnrrtd  £ip 
phragffl    of  parchment,    pressed    into 


light  rod  of  pine,  with  a  rubber  pad  ateack 
end-  The  cnrred  membrane  is  on  toe  priodili 
of  the  human  dmm  membrane,  and  canbev^ 
plojed  with  advauta^  in  emboaeing  the  tiA 
as  well  as  in  reproducing  tbe  sounds. 

Mr.  Thomas  Bain  has  jnst  sent  home  bai 
Cape  Colon;  a  large  collection  of  foadl  mkhIhk 
There  are  amongst  the  bone*  SOS  craah^  MM 
apparently  new  to  science.  Mr.  Bain  toimdflg 
head  of  a  saurian  in  the  matrix  of  tbe  eod 
within  2ft.  of  the  seam.  Amongst  Uia  ~ 
fossils  are  Dicpiodon,  Ondenodon  Pariea_ 
Lyeosanrua,  Qalesaurus,  and  C;nodraooB. 

The    Trinity    Board    hare 


at  the  Eddystone  themselTes,  the  b 
in  being  much  above  the  eet^nate  o 
neer.  That  is  the  wiser  plan,  as  of 
mnst  be  a  great  risk  for  a  oontiaotor  to  im. 

A  Tery  remarkable  reanlt  haa  been  oUatail 
with  the  Iris,  steel  despatch  Teasel,  in  a  ssis 
of  trials  made  last  week.  ItwiUberamaoibBil 
that  on  her  previous  trial  the  speed  slliiMl 
was  not  by  any  means  giatifjing  to  lutd^ 
signers,  bnt  it  waa  rightly  sormised  tliat  tta 
fault  was  due  to  the  propter*.  The  two  lb» 
bhided  screws,  ISift-  in  diam..  and  ISft.  jUA, 
had  therefore  two  blades  remOTed,:  '  **  ~~ 
of  the 


•  Pnw.  Am.  Phil.  Boo.,  Vol.  XVI..  pp.  328—333, 
Jfatuinil  Qi,anriii,Snitff,  U»rch,  1877,  p.  298. 

f  From  tbf  S-'imcr  Oiumr  (Bottoa,  U.B.). 


The  Seelderatum  Bioyole. — Me**r*.  Rinda, 
Harrington,  and  Co.  are  determined  to  leaTe  nothing 
untried  that  will  make  their  "Dieidcmtam"  bicycle 
the  faTOnrita  of  that  portion  of  the  public  who  can- 
not afford  the  hlghei^priced  steed*.  The  wheel*  are 
of  the  spider  type,  the  inrer  hsTing  from  50  to  60 
•pokee,  which  are  fitted '-'-  "■ '"    ■■    ' 


^ , warranted  not  to  rust.    The  bear- 

iDga  are  on  tbe  roller  principle,  and  appear  to  bate 
been  oarefnlly  dengned  after  a  conaideratiou  of  all 


e  bcuiua* 
lontdsroat 


tor  a  photograph  e(  the  Deaideratnm. 


pitch,  smoothed  all  over,  and  with  uiuhaly 
tapped  to  the  bomea  orer  tbe  mti  holdiBga* 
propellers  on  tbe  shafts.  Fotir  nam  at  tf 
power  gare  the  following  meau ;  Hiww  uoatft 
7734-B5;  speed,  18-672  knots,  M'Sl-SndMibat 
faateet  run  ever  made  b;  a  diip. 

At  the  trials  of  the  torpedo  boata,  huaWi 
No.  420  made  a  run  of  two  milea.  with  tidftk 
5min.l9  sec,  equal  to  a  speed  of  ttWiMk. 
Tbe  run  against  tide  occupied  6bub.47M« 
equivalent  to  a  speed  of  17-69  knota.  ntM« 
of  the  two  niDB  was  thus  20-14  kBotB,«(lti 
miles  on  hour,  faster  than  nunj  of  w  tlltW 
travel-  No-  419,  a  aiater  vesaal,  iwda  b  M 
runs  a  mean  of  21  knot*— 24-S  nSab  O* 
latter  has  a  three-bladedoomw.a^  VOt  Ma 
screw  with  two  blades,  both  Kft.  IWl  llkmtr 
and  Gft.  pitch.  Both  TeaaeloaMaULlnftiri^ 
a  beam  of  lift.,  and  draw,  irba  «HtoA  ■ 
aTerageof3ft.ofwater.  Wcrf-JlliiMb 
particolars  of  theae  remoiW 

The  Branksoue  HoU  W 
21,  and  reached  V 
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it  86  (btji.  Her  homeward  Toyage  occnpiad 
naoUf  the  mne  nnmber  of  days.  Snoh  ipeed 
ud  pnnolnMli^  will  before  long  iadoee  an 
nterpiuing  companj  to  BdvertiM  thkt  theii 
Tenels  will  call  at  Gibraltar  at  10.30  a.m.,aiid 
■t  Snei  at  4  p-in.,  on  stated  days,  with  the 
owtaiiity  ot  bemg  at  leaat  ai  ponctoal  as  some 
it  tba  traina  on  •nbarban  linea. 

The  Calaia-DonTTtN  haa  been  an  unfortunate 
ymtit,  hw  owners  having  had  to  pa;  some 
compeiuatlou  to  Capt.  Dicey  tor  alleged  in- 
biBgament  ot  patent  rights.  Bymingtou's 
itMunboMta  were  "  twin,"  with  a  pMdle- wheel 
bttweeu  the  two  hulls.  A  twin  stwmerwas 
toOt  on  the  Hudson  some  yean  ago;  bnt,  after 
■■king  »  few  quick  voyages,  she  was  wrecked. 
Dm  Cacia  memtioaed  may  be  useful  to  tfaoea  who 
an  **■">'" c  of  "  inventing  "  twin  steamers. 

The  paper  sheathing  inveitted  b?  Capt. 
Vairen  tor  preventing  the  fouling  of  ships' 
bMtmna  proves  to  be  a  snocess,  as  &e  Serapis, 
iftsc  a  voyage  to  India  and  back,  and  two 
iDoatha  in  d(Mk,  was  fonnd  to  be  quite  clean, 
Keept  where  the  jeUv  fish  had  attached  them- 
wlTaa  to  podrtiona  of  the  cemeut  from  which 
the  pttiper  had  been  removed  by  abrasion.  We 
lava  an  acoonat  ot  this  invention  on  p.  1&2, 
ToLXXV. 

According  to  the  WhiUhall  Btviav,  some 
Lmerican  gentlemen  have  brought  to  this 
gountay  an  invention  by  which  a  boat  can  be 
Ifoaghttoa  stop  instantly  from  full  speed  I 
lo  iuormation  is  given  as  to  what  becomes  of 
the  new. 

Some  pecnliar  motions  ot  the  babble  in  spirit 
nala  formml  the  subject  of  a  paper  recently 
jBBimnnicated  by  M.  I^antamoat  to  the  Fw 
Leademy.  He  placed  the  level  in  varioos  places 
-'«■  the  maSBive  table  ot  his  limnogiaTih  at  the 
like  of  Qeneva,  on  the  beton-ooverad  ground 
bnide  it^  on  the  fcrouud  in  his  cellar  some 
firtance  from  the  lake,  and  elsewhere.  The 
kabble  was  observed  to  be  displaced,  not  only 
hm  day  to  day,  bat  also  in  the  couna  of  the 
Mae  day.  The  nature  ot  these  movements  M. 
nnUmoar  indicatea  by  curves  in  Compta 
tmiu.  In  certain  periods  there  was  a  nradnal 
Mng  to  the  east,  without  perceptible  return 
to  the  wast,  in  oUiers,  horizontal  immobility, 
AOe  sometimes,  again,  there  were  oecillatians 
ham  east  to  west  and  from  north  to  south,  more 
*  laiB  prODOnnoed.  Similar  movements  of  the 
raond  waie  teat^fied  to  by  M.  d'Abbadie,  from 
WWrratiMis  in  BraiU  in  18S7,  and  othen  since, 
ad  M.  Bouquet  de  la  Orye  has  observed  such 
Hrementsin  Campbell  Island.  M.  d'Abbadie 
gnstraeted  a  cons  ot  beton  10m.  high,  having 
t  Uu  top  a  bath  ot  mercury  and  a  cross  wire. 
i  Ihis  of  10m.  toons  gives,  at  the  surface  of  the 
TDoad,  an  image  ot  those  wires,  tfae  displace- 
iMits  of  which  are  observed  with  a  microscope 
Bving  a  Buaromet«r.  According  to  his  (more 
kan  two  thousand)  observations  the  v^cal 
udy  continoea  fixed  for  21  hours. 

To  give  an  ids*  of  the  mode  ot  formation  of  I 
nattls  and  cooaonants  in  speaking,  M.  Schnee- ' 
■U  lately  devised  the  following  experiment : —  ' 
b  current  from  a  battery  of  two  or  three  | 
haiell  elements  is  altemat«ly  intorropted  and  i 
>wwed  by  means  ot  a  tuning  fork,  and  the 
nRenta  thereby  induced  in  an  induction  I 
>il  are  sent  through  a  telephone.  The  I 
me  which  the  telephone  gives  is  the 
stave  ot  that  of  the  toning  fork,  which,  in 
M  pnaent  case,  gave  ZOO  simple  vibrations  in  ! 

aeeotid.  This  tone  from  the  t«lephone  was  i 
■7  pnre,  and  could  be  heard  by  a  large  audi- 
IM.  It  the  hand  be  now  placed  on  the  mouth  | 
I  Uie  telephone,  and  the  form  of  the  hollow  ' 
Iliad  1^  opening  more  or  less  the  slit  between  ; 
Mtlininb  and  t£e  forefinger,  the  vowels  u,  o,  ' 
idaai*  easQy  produced.  And  doubtless  all 
■•  Towda  may  be  given  in  this  way  if  the  ! 
mar  fame  be  given  to  tbe  hand.  With  a  I 
aul  p^er  case  having  an  opening  into  which 
tfmiet  aouH  be  pushed  the  telephone  could  I 
m  be  made  to  give  the  vowels.  Though  the  I 
•atnaBta  ata  qoite  different  in  their  origin 

3«aa  alao  be  imitated.    Thus,  by  stHkhig 
tha  hollow  hand  against  the  telephone  one 
vAaBM*  Boond  very  Uke  b,  moving  tfae  hand  < 
■Ovto^^id  fao  OD  tfae  telephone  gives  thel 
'*'.  Sehneebeli  hopea  to  prosecute 


A  correspondent  of  La  Natvn  describee  a 
nutia  hygrometer  whicfa  he  waa  surprised  to 
find  in  the  boose  ot  an  old  peasant  up  in  tfae 
simply  ot  a  thin  branch 
the  form  ot  a  cross  attached  by  two 
crossing,  another  on 
Etremity  of  one  bori. 
EOntal  arm  is  a  kind  of  scale,  on  which  are  in- 
scribed (coming  upwards)  plvie,  btau,  irii-chaud 
(>.<.,  rain,  fine,  very  hot).  The  pine  branch  was 
not  deprived  of  its  bazh.  It  was  about  Smm.  or 
4mm.  m  diameter. 


naus,  one  at  the  poin 

one  arm  above.    At  tfae  extremity  of  o 


.  ._„enioDa  su(mestion  to 

total  reflection,  as  a  means  of  determining 
retractiTe  power  ot  bodiea,  waa  veiy  imperfectly 
realised  in  praotioa.  The  idea  aeems  to  have 
been  carried  out  more  suoceasfuUy  by  M. 
KohlraoBch,  who  has  described  to  tbe  Physical 
Mathematical  Society  of  Wllnburg  an  instru- 
ment for  the  purpose  whicfa  be  calls  a  total 
reSectometer.  Adesoription  of  itappears  in  the 
flnt  June  number  ot  IKnyW*  Falyltchaichai 
Journal. 

m  of  the  muoh-discussed  queation  of 
adulteration  of  food  it  is  well  to  provide  the 

iQblic  with  a  means  of  self-help  in  the  matter. 

^or  this  pnrpoee  H,  Griger,  a  mechanist  and 
optician  in  Stattgart,  make*  up  an  apparatus 
for  examination  of  food,  and  he  sells  it  for  about 
24e.  It  consists  of  tfae  following  tilings  : — -I 
microecojw,  with  case  and  pincen.  1  lactometer 
(Quevenne),  1  cream  meter,  1  alcoholometer,  1 
thermomet^,  2  teet-tubee,  1  flask  each  ot  tinc- 
ture of  iodine,  lead,  vinegar,  tnsel  oil,  and 
"senfgeist"  (F);  five  preparations — trichina, 
wheat  fionr,  pepper,  cinnamon,  cacao ;  and  a 
broeAurt,  giving  aireotions  for  examination  ot 
cions  raw  materials,  preparaUoDS,  and  liquids. 
A  novel  application  of  the  electric  lif>ht  is 
proposed  fay  Hr.  Edison.  His  plan  is  to  make  a 
diminutive  light  apparatus,  and  inclose  it  in  a 
glass  globe  of  such  site  a«  to  ha  easil; 
iwallowed  1  He  wiU  connect  it  with  a  snitabla 
battery,  and  he  expects  to  be  able  to  witness 
the  process  of  digestion,  and  to  aee  with  more 
or  leas  distinctness  tbe  operations  ot  the  in- 
ternal organs. 

Two  interesting  experiments  have  been 
lately  made  by  U.  Gemes — one  relating  to  de- 
composition of  explosive  liquids,  tbe  other  to 
ebullition  of  superheated  Uqnids.  First  he 
places  under  some  very  cold  water,  in  a  tube 
1  metro  long,  a  certain  quantity  of  nitrous  acid, 
then  he  causes  the  tabe  to  vibrate  by  rubbing 
with  a  damp  cloth,  aid  finds  that,  when  a 
musical  souna  is  produoed,  the  acid  is  decom- 
posed witfa  explosion.  Repeating  tbe  experi- 
ment with  memyl-chlurhydric  etfaer,  brought  to 
the  temperature  of,  say,  2(f  above  its  boiling 
point  (-23°),  he  produces  ebullition,  which, 
however,  ceases  whenever  the  vibration  is 
:  two 
,  simple  facts  of  thermo- 
chemistry. Nitrous  acid,  as  M.  Bertfaelot  has 
ifaown,  liberates  beat  in  decomposing.  The 
vibratory  movement  ruptures  the  continuity  of 
the  liquid  at  a  great  many  points,  giving 
aumarous  free  surfaces  where  decomposition 
may  take  place.  The  sudden  consequent  heat- 
ing increases  considerably  the  rate  of  liberation 
>t  gas,  which,  not  finding  eiit  quickly  cnongh, 
projects  the  superposed  liquid.  In  tfae  other 
fiperiment  tfae  sudden  transformation  into 
rapour  of  a  large  quantity  of  liquid  consumes 
mucfa  heat,  and  causes  such  cooling  of  the  un- 
raporised  Uquid  that  its  temperature  may  be 
b.'ought  near  the  normal  boiling  point. 

For  an  electrode  to  be  depolarised,  it  is 
aosential  (M.  Lippmann  has  recently  pointed 
i>at)  that  it  be  formed  ot  the  metal  which  is  i 
UDntained  in  the  solution.  Thus,  copper  is  tfae  | 
inly  metal  wfaich  is  depolarised  in  sulphate  of  I 
topper,  while  gold,  silver  or  platinum  is  ' 
polarised  in  this  solution.  Ou  the  other  hand, 
copper  is  polarised  in  sulphate  of  zinc,  cobalt, 
&c.  The  author  aopttes  this  to  detecting  the 
CO  of  a  metal  in  a  solution.  Take  copper 
put  into  the  liquid  to  be  examined  a 
copper  wire,  as  negative  electrode  of  a  weak 
current.  It  will  be  polarised  if  there  is  no 
copper  dissolved ;  it  will  not  be  polarised  if  the 
mlution  contains  1-6000  ot  sulphate  of  copper. 

In  the  south  of  Buasia.  with  its  abundant 
fertile  black  earth,  and  ita  t««  toreaVs  a^^ 


scanty  fuel  of  the  better  kind,  the  large  qnantL 
ties  of  cattle  dang  depoait«d  in  the  meadowy 
st«ppes,  and  stalls  are  atilised  as  tneL  It  ia 
sold  in  farick  form,  and  faas  the  appearance  of 
loose  turf.  Eisjak  is  the  name  given  it-  Tho 
manufacture  dates  from  1844.  There  an 
chiefly  two  kinda  ot  these  dung-bricks,  mads 
ot  horee-dnng  and  sfaeep-dong  respeotivaly. 
The  former  contain  considerably  more  carboy 
hydrogen,  and  oxygen  Haa  the  latter,  whioh 
tuive  more  salts  and  earthy  constituents.  For 
manufacture  of  kisjak  tfae  dung  is  eolleated 
from  the  ground  (where  it  has  lain  over  winter), 
and  after  addition  of  water,  is  kneaded  (v 
homes'  faoofs)  into  a  hom<^enoaa  pap.  It  tt 
pressed  in  wooden  moulds,  then  dried  in  air. 
Sometimes  tfae  kneading  is  dispensed  with. 
Tfae  dung-bricks  are  bmlt  up  in  pyramidal 
stacks,  with  ab-passages.  In  heating  effect 
kisjak  stands  low;  it  comes  to  a  glow  but 
slowly.  In  high  winds  it  fills  the  peasants' 
booses  with  bsdly-BmeUinggasea. 

In  a  recent  thunderstorm  at  Saint  Beveriea 
(France),  the  lightning  disported  itself  In  a 
curious  manner.  Striking  a  dwelling-house,  it 
entered  by  the  chimney  a  room  on  tne  ground 
floor.  There  it  threw  down  aeveial  pieoes  of 
plate,  and,  oddly  enough,  perforated  a  pieoe  ot 
plate,  passing  from  the  first  to  the  thinl,  from 
the  latW  to  tha  fifth,  and  so  on  altonata^  to 
tfae  last.  Finally,  it  disappeared  by  tfae  window, 
breaking  sevenu  panea.  The  lightning  further 
reached  the  face  of  a  young  girl  who  was 
wMUng  at  the  threahou  of  Che  door :  she  ex- 
perienced  a  violent  a^tation,  which  cauaed 
paraWsis  ot  the  lower  hmbs,  the  use  ot  which. 
it  ia  feared,  she  will  Icee. 


SCIENTIFIC  SOCIETIES. 


HnraRAXOOICAL  SOCIETT  OF  QBEAT 
BRITAIN  AND  IBELAND. 

AGENEBU,  meeting  wu  held  at  116,  Yiotoria- 
street,S.W.,oii'fhnr>dsr.Ji>l7  5th;  Mr.  B. 
H.8oDtt,F.B.S..iiitha(ibur.  The  followiDB  papsn 
were  nad  and  diieoued  :— 

"Od  a  New  HaugaBeaian  Garast  from  several 
UokUties  in  Scotland,"  by  Prof.  Heddls,  of  St. 
Andrew's  ;  "  On  Cottsrite,  a  naw  Tsriet*  ot  Qoarts 
from  Ireland,"  by  Prof.  Harkawu,  ot  Cork  :  "  On 
Toongita  and  on  the  Artificial  Prodnotjon  ot  Piilo- 
melane,"  by  Hr.  J.  B.  Hanaay.  of  Oweos  CoUsfN. 
MaaahMter ;  "  On  Penwithite,  anew  Hydnms  Haa- 
noeuo  Silioste  from  Cornwall,"  by  Mr.  J.  H. 
CoUiiiii  "Notn  on  Comiih  Minerals  and  Mioral 
Loralitia,"  by  Mr.  J.  H.  CoUini. 

The  aaanal  meetiag  was  filed  for  Wsdaesday, 
Angnit  14th,  St  2.30  p.m.,  to  be  held  at  Dablin. 


named  Gannon,  at  the  Biibopegate-strsatSl.  _ 
the  Great  Butern  Bulway,  whila  traveUins  frass 
Foreat-gate  to  Liverpool- street  Tbe  deoeassd 
opened  the  door  of  the  eaniajt*  while  it  wss  la 
aiotion,  aod  while  getting  oat  f^l  betweea  tba  tnin 
sad  the  platform  asd  was  killed.  Tbe  osrriage  «a* 
not  fitted  with  a  oontinnoos  footboard,  but  bl^  Iraa 
■tepeootaide  each  door.  Colonel  Tollaod  is  of  tmaioB 
that  if  tha  oarriage  had  been  Gtt«d  with  a  ooatinaeu 
footboard  it  ia  highly  probable  that,  althooih  the 
woman  might  bare  baan  iujured  from  bar  own  IM- 
pmdeooa  in  gattiag  ont  ot  the  tiain  after  it  bad 
•tarted,  aha  woald  not  have  lott  her  life.  "Tha 
Greae  Esstem  Btilway  have,  I  Dnderataod,"  Calomel 
Yalland  adds,  "Bttea  somewhat  more  than  twa- 
thirds  of  the  carnsgas  which  mn  in  thnr  sobartaaa 
traina  with  continnoui  footboards,  having  anited  at 
the         ■  -    ..       .     .. 


thattl 


plMwdata  proper  diitanoe  from  the  edges,  and  al 

(he  enrfaoe  ot  the  plattorma,  will  msteiUly  tend  t« 
iiminiih  the  QDmher  of  this  olau  ot  aooidaat.  Bat 
[  do  not  learn  that  this  oompaoy  have  as  jet  Re«f[- 
nisad  tbe  neoeaait;  for  enbatitatug  ooBtinaODa  foot- 
boards for  these  iron  dooratepa  on  oU  the  carriages 
that  run  on  all  tbair  lines.  It  mar  bo  that  the 
greater  portion  of  the  sofsdanls  ot  this  elssa  ooear 
DO  the  snbnrbsD  trsfflc  of  tbe  prinaipal  railways 
which  bsvs  termini  in  London ;  bat  there  is  as 
jonbt  whatever  that  th^  do  oconr  alsewhais,  sad  I 
am  not  aware  of  any  reason  why  thaae  ooaliaaaas 
tooUeards  should  not  be  aflied  to  all  peaMinr 
iiiiiie|ia.  and  extend  from  the  oatsr  ends  ol  taa 
bofter  eastings  at  tha  sod  at  w3k  <■(<■*  •~'*'^*' 
icefciU  lA.  «iM  uve^  «^p»\HlB«««a.«K»sa 
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T.'RTTPPQ   TO   'PTTP    TPHTTOP        belieTed  for  a  ningle  instant  that  Mr.  Edison  was  the  neto-transmitter.  hy  producing  the  same  effects  of 

UAl  1  J:i11iO    XU    lUja   riLTllUXb.       fijat  ^  „go  o^pj^n  f„  electrical  purposes  or  for  oon-  telephony  in  a  different  way ;   the  main  obwet  of 

»»»  tact  points,  I  would  use  platinum  or  gold  points,  the  microphone  is  to  render  andihle  eomids bnhcts 

OFs  io  Mi  Md  sMriilsjs  rtmentStU  fw  tks  opMons  0/   ^hich  are  eqnal  to,  f  not  superior  to  carbon,  though  inaudible,  and  thus  to  allow  «■  to  invertigaie  a  niv 

Mr  MrrwpoiidMiCi.  Tk«KKtorr«p«e9uBy  rtquMdUkUali    not  so  cheap ;  bat  as  carbon  has  long  been  used  m  and  wonderfnl  world— and  a  mere  glimpsef  or,  is 

WMwiaiif uuMuw  stowld  U  dram  tip  at  bri^  at  pssiftU.]      electrical  batteries,  electric  light,  resistance  tubes,  fact,  a  lon^  stndy  of  Edison's  oacfaon  tnttsnittv 

^  09iiiiauB<0aMoiu  should  b«addr«ifd(oth«ldaorqft]U    and  rela^  contacts  hj  myself,  I  see  no  necessity  to  would  sot  hare  helped  the  matter  in  the  slightnt 

WamuMM.  HnoHAvic,  81,  TsvMoeb-iArsst.  Ostswt.yirdsii,    abandon  its  use  simply  because  Mr.  Edison  happens  Had  I  been  inclined  to  imitate,  it  wonld  rmtiinQ 

WmO*  to  use  it  in  his  carbon  telephone  in  a  totally  different  have  thrown  me  on  the  wrong  track  as  it  did  Um. 


« ,       2T «*     V  *  v.  . ^  ^as  publicly  exhibited,  I  saw  it  in  company  with 

■iii'SrSL^oirSSr'n?^^               touS  "^y •^^Z  I' "^"V^, "^ "^ J^r ^  transmitter  EdiB<m^BiT  William  Thommn. 

only,  but  in  sll  oti^er  subjects:  #or  sooh  a  person  maj  f°^  »?  exact  copy  of  Professor  Bell  s  receiver  which  «« j'^^j  ^^^j^  ^es  microphones  k  MM.  Pneee  st 

li»ve  some  parttonhur  knowledm  and  ezperwaoe  of  tlw  '^^^  ^^  Jiidiion  receiver.  Huffbee,  11  y  a  deux  moi«,  et  aussi  des  deseripliaBi 

!S5Ti»wJrv«!LE^«S;«"SS«\S^^  r  ^^®  transmitter  consulted  of  a  diaphragm  (same  Se  cet  appareil ;  il  y  a  abns  de  confianoe  de  kpMt 

SSd5S^ftaS?dSti5^^  U^  ^*'""  *°u  ,?'*«"*^  ¥.^'";[®"'^  ?^"^  P"""°?  de  Mr.  Hughe,  dans  cette  affaire;    attendei  mi 

^^£i^iSl^^X^^UM?^^^t^i&  ujKmabuttonof  carbon,  the  vai^iny  pressure,  ol  preuves. -Edison,  Mente  Park,  June  1878." 

from  wbence  gieat  iaconveaiences  doiva  thi&r  oriffiaaL"  '°®  diaphragm  upon  the  carbon  produciag  a  varying 

— Jfontatfliw'i  JEatovs.  current  of  electricity.    It  was  complicated,  required  Trcm»lation^Edi8on  to  Sir  William  Tftomjoa. 

^ not  only  the  use  of  batteries,  but  induction  coils,  .<  j  i,,^  ^^  ^^^  microphones  to  Mesm.  Pmet 

L°l?LrA^JL^Ali?^ri^^^  -nd   Hughe,  two   months^inee,.a^dSi"^ 


the  meet  foul  accusations  of  Mr.  Edison  against  Mr.  natural  magnet  was  brought  round  so  as  to  touch  the 

Fkveoe  and  myself .  "*    *             '    '  ^    ''^              '              ^     ' 

If  yon  think  it  worthy  of  a  place  in  your  columns 

I  should  be  happy  that  English  people  should  have _, 

A  chance  of  hearing  what  we  have  to  say.  Edison   thinks   there  are   points   of  resemblance  that  I  abused  his  confidenoei 

Mr.  Edison,  having  made  snch  a  charge,  I  hope  between  hb  carbon  transmitter  and  Professor  Bell's  Jq  answer,  I  have  only  to  say  that  I  have  nenr 

BO  technical  diicnssion  will  be  allowed  between  him  telephone,  and  anything  I  have  done,  it  is  (|uite  a  received  any  microphones,  any  carbon  telephoiM, 

and  myself  until  he  has  proved  the  graver  accusation,  proper   subject    for    discussion   in   the  scientific  any  instrument,  any  description,  letter,  or  codibii» 

I  know  he  will  try  to  turn  the   discussion   into  jonmals,  but  quite  unsuitable  (being  one  of  a  tech-  cation  from  him,  direct  or  indirect,  at  any  liM 

another  channel,  knowing  the  utter  want  of  truth  of  nical  nature)  for  discussion  in  public   journals  of  whatefer. 

his  charge,  but  he  should  be  made  to  prove  it  or  general  interest,  and  the  technical  nart  of  the  ques-  This  I  state  emphatically,  and  now  call  on  lb 

suffer  the  contempt  which  I  cannot  help  but  feel.  tion  must  henceforth  be  discussed  by  those  who,  in  Edison  to  prove  the  truth  of  his  message  I  have  joit 

D.  B.  Hnghes.  '°^^  possession  of  the  facts,  are  capable  of  judging,  quoted  from  the  French  journals,  and  that  no  f urte 

9i,  Great  Portland- street.  W..  July  3  ^*  regards  my  h^t-measurer,  soon   after  my  technical  discussion  can  take  place  until  he  fnmishv 

./«,  Nxxwuxwwaua  awvab,  vf.,  duijro.  paper  to  the  Royal  Society,  requiring  some  glass  such  proof. 

HUGHES'S  MICBOPHONE.  t°^  '°^,  not  finding  it,  I  used  a  auill  pen  which  if  be  fails  in  proving  the  truth  of  the  above  ■» 

8iR,-I  notice  with  regret  that  Mr.  Edison  has  l»»PPened  to  be  on  the  table ;  I  found  the  quill  yey  ga^.  „  he  surdy  will,  his  conduct  wiU  mttit  the 

been  trying  to  make  th?  American  pubUc  believe  tf?:!;^!^*^  ?^^5Ji"?'^L'^?LI^t»?r'S^j;^  contempt  it  wUl  reoeive.-D.  E.  Hughes. 

that   he  also  invented  the  microphone,  and  that  ^,»*»"^  "^.V^**  *^*J':A  ■*'?^  .,  ,      ,.    .       ,             ^^     ,,      i.,.     n 

simply  because  in  his  carbon  telephone  he  made  use  5^®  Jfnsitiveness  of  this   ordinary  quUl  to  heat.  Abstract  of  a  feiv  of  many  affidavits  which  «« 

of  a  lutton  of  carbon,  the  vw^ing  pressure  of  a  T^  Engineer  and  Etecfnctan,  owing  to,  my  hur^  soon  he  m  print. 

diaphragm  upon  this  producing  a  varymg  current  of  "*^  «pl»n»tion.  having  «>  jnjny  more  important  ..  j  testify  that  Prof.  Hughes  has  been  constanftij 

electricity.    In  all  his  attempts,  as  far  as  I  can  experiments  to  show,  thought  the  effects  were  due  engaged  experimenting  on  the  microphone  in  oir 

learn,  he  has  never  varied  from  this  idea.    He  has  "  *  thermopUe,  and  gave  it  in  a  notico  promi-  h^^gg  pince  November  last  year.-G.  Canton,  94, 

made  thin  and  thick  diaphragms,  tried  many  kinds  ?i?.°^ '!,,   ?u"?^J***'*T?'     ^  ^^^J^S^  then,   and  Great  Portland-street,  London,  June  29, 1878." 

of  carbon,&c.,but  in  Jlthf  principle  remin.  the  ^^r^'^^'J^w.^^^  "I  olaim  the  variable  resisUnce  carbon  tab. 

same.    The  use  of  carbon  as  a  varying  xesUtance,  ^^^l*  wr^m«iiS^'^h  sSite^^^^  ^^''^^  I  ^^  ■«PP>»«^  ^^  «^'»d  others  since  1866.- 

with  varying  pressure,  did  not  originate  from  Mr.  !S!'i5''*   ^^S^i^  L.   Clebao,  Administration   de.   Ligaes  Tek»» 

Eduwn.    M._Cerac,_  electrician   of    the    French  LPf.7?^  «P??^?fc.   fi"??.?!!  rA.?*'i!;if5!  phiques,  Paris,  June  19, 1878." 


II 


I  testify  to  your  having  brought  themiorophflM 
to  our  office,  and  worked  it  in  presence  of  mjiiX 
and   ite  officers,   in  the  months  of  January  sal 


^^°i  B^nri^ral^ti''''  "^*^  >'  **   Si^""""  liSl" .^  d^TcribS.' Febn»r,.    Mr.  Preeeo  knew  notbioK  .bout  it  mdS 

'K^lnr'Mr  te^&thrreli?£Z'»tu?:     .P.  Ed«o„  bj.  made  pnblicl.  .  Bro...per,on.l   lo^^Xr.-P.  Despo.ntks.  S«po,fntend»t, ft* 


Telegraph   Company,  'London,   June  9, 


that  the  inveotion  wa»  claimed  by  a  German  ;  but  on  His  mefsage  to  Sir  W.  Thomf>on,  London,  says  :  THE  MICBOPHONE  AND  THE  VIOLDI. 

M.  CIrrac  proving  his  priority  (18GG),  it  was  freely  "  Edison  to  Sir  W.  Thomson.    Direct  impact  car-  [145(51.]--FiRST,  the  microphone.    I  presnnethi 

accorded  him.    So  much  for  the  resistance  carbon  ^o  telephone  sent  Preece  two  months  ago,  also  pub-  carbon  point  when  at  rest  is  in  an  electrical  stsll^ 

tabes  of  Mr.  Edison,   the  principle  of  which  he  Hcations  and  letters  describing  its  use  as  heat-mea-  bordering  on  vibration,  so  that  the  slightest  mote 

acknowledges    ho    has     adopted    in     his    carbon  surer,  gr«»at  abuse  confidence,  his  part  in  Hughes'  gets  it  actually  in  motion,  and  bv  adding  the  sooi 

telephone.    As  a  coincidence,  it  is  curious  that  the  matter-I  send  you  publications  of  proofs."  of  iU  own  vibration  to  the  sound  caused  by  tbeprioi. 

f*f?*  ^^1?'  **[  ^^^'  ^^*^"'°°'*  clsim  to  these  resistance  This  message  seems  carefully  worded,  although  it  mover  the  sound  i«  thereby  reinforced.    Thai,  iB 

tubes,  should  bo  the  same  when  the  invention  of  insinuates  an  abuse  of  confidence  on  Mr.  Preoco's  the  case  of  the  fly,  do  wc  hear  the  tramp  or  thi 

1866  was  again  brought  prominently  into  notice  by  part.    The  carbon  telephone  received  through  his  vibration  of  the  pencil  ?    Why,  yon  say,  the  OM 

the  remarks  in  tbo  Journal  Telegraphique.    I  am  agent,  Mr.  Adams,  two  months  since,  I  have  already  magnifies  the  other.    True ;  but  you  don't  hearthi 

willmg  to  believe  Mr.  Edison  was  ignorant  of  tltese  mentioned  ;  but  I  had    already    shown    mine  some  pencil  sound,  yet  the  two  sounds  are  there, 

facte  until  the  preFont  time,  but  he  ought  now  to  weeks  before  if<t  arrival  at  tho  Post-office,  and  had  I  teke  a  soundboard  fully  strung,  and  place  it  iat 

>B^ugate  this  and  give  credit  where  credit  is  duo.  tried  them  in  January  and  February  at  the  Sub-  horisontel  position ;  then  I  balance  a  weight  (piMi 

^^6  microphone,  tho  principle  of  which  I  dis-  msrinc   Tolegraph  Company's   in    presence  of  ite  of  hard  wood)  over  the  edge  of  the  soundboard,  lad 

oo^na,  and  after  many  months'  incessant  labour  officers.    There  has  been  no  secret  as  to  the  effeote  leaning  it  thereon  so  as  to  act  on  it  (like  the  earfaoi 

and  study  inyentctl  the  numerous  forms  now  in  use,  of  my  microphone  since  last  January ;  but  the  secret  point)  when  put  in  a  etete  of  vibration,  I  find  tM 

IS  entirely  different  in  principle,  form,  uses,   and  of  its  act«nn  was  divulged   for  the  first  time   in  the  sound  of  certain  notes  are  increa!*ed  with  thi 

resnlte,  to  the  carbon  transmitter  of  Edison.    Ther**  presence  of  Professor  Huxley,  Mr.  Norman  Lockycr,  addition  of  a  rasping  noiso  caused  hj  the  motaootf 

is   no   diaphragm,    thick   or   thin ;    there    is    no  IMr.  Conrad  Cooko,  and  Mr.  Preeco,  on  the  22nd  of  the  weight  acting  or  knocking  against  the  Noa^ 

mechanical   apparatus    by    which  the  sounds    are  May  last,  when  it  was  decided  that  I  should  bring  board.     It  remains  for  Mr.   Kdison  or  Hagh«t» 

directed  or  concentrated  upon  the  electrical  conduct-  my  discoveries  before  the  Royal  Society,  which  was  discover  a  substance  that  may  be  induced  into  M 

iBg  material ;  no  arrangement  to  obUin  a  varying  done  the  following  week.    Mr.  Preeco  could  see  no  electrical  condition,  and  heavy  enough  to  movc^^ 


pressure,  as  we  need  really  a  constent  one.    There  rcoemhiance  then  or  since  between  my  mictx>phone  the  strong  vibrations  of  a  strung  soundboard,  hA 

IB  not  the  slightest  necessity  for  tho  use  of  carbon  and  Edition's  carbon  telephone,  and,  consequently,  moving  also  as  Boftiy  as  a  thumb  over  apansltf 

at  the  contect  pointe,  as  all  metals  which  do  not  had  no  confidences  to  makn  me,  even  if  he  possessed  wood.     Not  only  would  it   bo  the  means  of  Rifr 

oiidise  act  equally  well.    Ihe  sonorous  vibrations  any,  from  Edison,  which  I  do  not  believe  ho  had;  forcing  loud  sounds,  but  tho  very  vibrations  woiH 

are   token  up  by  a  piece  of  pine   board  or  any  hut  even  supposing  he  had  informed  me  then  that  be  a  source  of  motion  strong  enough  to  drifesMO 

resonant  material,  and  if,  on  any  part  of  this  board,  Mr.  Edison  was  also  trying  to  make  a  microphone,  mechanisms,  as  clocks  and  watohes,  which  weoldgt 

no  matter  how  distant  from  the  speaker  or  source  it  wonld  not  have  prevented  me  f rr.m  at  once  pre-  for  indefinite  periods.    I  had  the  pleasure  some  tiai 

of  sound,  two  electrical  conductors  are  placed  under  scnting  to  the  world  the  microphone  I  had  discovered,  ago  to  present  a  problem  of  motion  to  oar  Nadflfi 

a  very  slight  but  con<tUnt  pressure,  these  conductors  made,  and  exhibited  at  the   Snbraarino  Telegraph  and  will  revert  to  it  again  for  their  kind  aotioa  I 

vibrate  exactly  as  the  molecular  agitetion  or  vibra-  Company's   many    months  before.    So   it    was   a  took  a  ntedle  and  thrust  it  in  the  end  of  a  pieee  fl> 

tion  of  the  board,  and  of  themselves,  without  any  gratuitous  insult  to  Mr.  Preece  and  to  myself  to  wood,  placing  a  small  centred  button  to  revolft  9k 

regulation,  without  any  change  of  pressure,  trans-  insinuate,  that  simply  l>ecsuse  ho  sent  a   carbon  the  free  end  ;  when  I  passed  a  fiddle-bow  across  ths 

form  a  constent  electric  current  into  waves  in  exact  transmitter  to  the  Pojit-office  for  trial,  through  his  needle  near  the  wood  a  sound  was  produced,  and  the 

form  with  the  soT.orout  vibrations.    The  effect  U  own  agent,  Mr.  Adams,  and  that  publicly,  that  I  Httlo  wheel  moved  round  very  quick  indeed.  Lnfflf 

wonderful— so  much  so  that  the  highest  scientific  sho'tld  have  taken  hinte  from  such  a  failure  as  it  out  the  argument  as  to  whether  tho  aomid  er  tht 

intellects  of  Europe  have  been  struck  with  surprise  proved  to  be,  to  improve  tiiat  which  had  already  vibration    moved   the  wheel,    kt   ns  inpoae  ttt 

and  astonishment,  that  such  unheard-of  effocte  could  oeen  found  successful  months  before.    It  bore  no  electric  substence  discovered  that  hotm  pat  tt* 

bo   produced   from   an   apparatus  and  causes   so  resemblanoe  to  the  microphone  in  its  objecte  and  noedle  in  motion,  and  here  wo  havtt'  a  ntv  iii^j* 

apparently  simple.    In  some  of  the  forms  of  micro-  effeote  t  the  main  ofajeot  (if  Ediion'i  telephone  ap-  power.    I  see  many  diffioolties;  hJi^tmnnk,'^ 

phones,  I  use  carbon  at  the  contact  points,  and.  if  I  Doarad  to  ma  to  be  to  avoid  Profeswr  Beu'a  mae-  the  best  you  can«  T     IMdIff' 


f 
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TRB  MTCBOFHONB  AND  THB 
TBIiBPHONB. 

[11562.  >~At  the  riak  of  npwtitig  what  hu  been 
MM  tiXti  paWtbtA  elHwhtre  brother!,  I  rentaratb 
en  k  tlian  rinini'  of  Mine  enerimenti  I  hare  tried 
n  soDneotim  itith  the  micropuona  and  telephone. 

Finti  I  ihanM  like  to  aipoM  what  T  ooiuiiler  to 
tea  miaooooaptiDD  in  ngard  to  tiM  lOondi  hauil  bf 
tit  nian^bOM.  It  a  iM  tfaat  by  meaiu  of  it «» 
■■  hewthoMnad  of  a  Bj'i  (ootitep  u  hawnikt 
onr  the  iuitramaitt ;  and  at  the  flnt  fiance  thit 
Mou  to  ba  a  oorreot  aaurtbD,  but  a  littla  oloaer 
■nnination  will,  T  think,  show  Uiat  it  b  totallj  In- 
(■met.  Aoillnatrationwillbsitiboi*  tDjoManiiifr. 
I  m  tittinf  in  uj  riMm  ;  a  bone,  with  koaTjtmad, 

K  along  the  atreat ;  I  do  not  near  tlie  tnmp  of 
t,  bnt  at  each  itep  the  window-frame  of  mj 
'  '         '    '  ''        IMS  a  rattlioR,  whioh  I  heftr 

I  be  laid  to  bear  the  tremi  ot 

tt  rmlai 
marrau.  j.i  ii  tha  Poitimoatk  gnni  that  are  DeinR 
Ind ;  bat  an  I  oarraot  in  laying  that  I  hear  the. 
HBMt  of  tha  gniu  F 

WiWitbtheaiierapbane.  Thi  fljaiitwalkiabakci 
tke  (onwllward,  and  thii  in  iti  turn  ihakea  the  nioelT 
Mbtd^amot  carbon  or  other  aubatanoe,  and  it  ia 
Oi  ranling  of  thi<  npon  ita  aupportt  that  ia  heard  bj 
ttatahpbiae.  Thii  mar  leem  to  laToor  a  little  of 
UMpUttilifi.biilitreallT  hni  an  importaat  bcarine 
on  Uw  jodgmoat  w«  form  as  to  anj  aound  heard 
thmngh  the  inttnimant.  At  leart  it  appeara  no  to 
Bt,  aod  I  ahall  ha  glad  oF  the  opinion  of  eome  of 
Hr  ^aUow-anbacribera,  raany  of  when  are  more 
laaliEcd  to  form  a  judguent  on  the  matter  than 

In  anpport  of  Uua  idea  lake  the  following  eipci 
ttnta : — Let  one  wire  of  the  battery  dip   into 
iBBiblsr  of  water,  and  the  olli'>r  be  joioed  to  tha 
Wnhone  in  the  usual  my.    Take  hold  of  th( 
Ivmag  from  the  telephone,  and  complete  the  c 
tj  dipiangf  it  into  the  water.  At  the  moment  of  b 
i^  the  water  the  telephone  girei  ont  a  lingle  diatinct 
•Mnd.     On  remoTJiiK  the   wire  there  in  the  i>»mo 

9  _.  .,  j^  broken.    Now, 

ilamcot  of  facta  to 

__, nifiniSed  aound  of 

Ibtwira  touching  the  water.  It  ia  in  fact  nothing 
BMt*  than  a  rapelition  of  a  rery  old  eleatrieul  eipari- 
■eat.  It  hu  boR  boan  known  that  whenanelectro- 
■agnel  ia  thrown  into  the  circuit  of  a  battery  it 
IPfai  out  a  munieal  note  each  time  contaet  is  made 
jrbroben.  When  the  electro-magnet  ia  placod  on  a 
r«Miant  board,  and  a  contact-breaker  ia  employed 
bOMike  aod  break  contact  raiiirily,  a  mniicul  note 
awdli  ont.  Thia  note  it  bigh  or  ton'  in  proportion  aa 
ck  aantact-brdaker  moraa  rapi^lly  or  more  lloolj. 
an,in  fact,  aretheeaientinlsof  thatelephone.  Had 
It  tnek  early  eiMrimentera  to  arrange  a  contact- 
tWaJM  that  could  ba  put  into  motion  by^  im- 
■■lata,  the  telephonic  problnm  would  to  n  certain 
ntat  have  been  f  olTcd.  All  that  would  then  hare 
NB  wailting  would  hare  baen  the  inoreaalng  of  the 
«snd  by  eaoaing  the  magnet  to  act  nponaplnte 
afabia  of  ribrating  in  reHponee  to  the  Tsrying  atata 
f  tbeattractira  power  of  the  mnt^irt. 

ThafoUoHing  nperiment  alioirs  thia  :  I  joined  the 
itM  at  the  battery,  in  the  first  place,  to  a  email 
ftaiihiiiff  otnl,  for  tlie  aake  of  tbc  contact-bnakor. 
^■^  to  the  acrewa  where  the  bnndUa  for  reeaiTing 
liA  an  iied,  I  connected  the  niree  leading  to  a 
riahoBS,  from  which  I  had  removed  the  ribratinR 
A.  Tba  noiae  of  tbe  contact- Ijreaker  waa  fvth. 
^yaprodnned  by  the  maEuut,  loud  enough  to  be 
■n  aOQM  diatance  from  tne  ear.  Tha  aound  waa 
■■•d,  («r  the  aimple  reaaon  that  the  numat  ia 
rid  tight  in  tha  talsphona  caie  ;  hnd  the 


different  pitch  took  ita  plaee.    In  thia  way  I  found 

there  ware  four  or  fire  different  notaa  oorreiponding 

to  different  parte  of  the  plate.     By  moving  the  pen 

about  orer  the  plate  the  aonnd  prodnoed  wai  bighlf 

'Uggaatife  of  a  muaical  box.     In  fact  I  think,  with 

practice,  I  coald  manage  to  get  a  aimpta  tune  in  thia 

ly.     I  think  tbs  eiperiment  very  Bng|[aatiTeia  refe- 

nea  to  the  fact  of  the  Idephone  ginng  ont  the 

lalily  or  timbre  of  Toicea,  aa  well  aa  thmr  pitch. 

_-  ehowa  that  the  plate  not  only  Tibtaloa  aa  a  whole, 

but  likewiie  in  aegmeata. 

DOW  paaa  on  to  aome  aimple  eiperimenta  in  rela- 

to  the  miorophona  theory.     From  the  time  of 

9nt  experiment  with  thit  inatmment  I  came  to 

conoloiion  that  its  action  depended  upon  the 

9  principle    aa    the  electro-ma^et  experiment 

abore  referred  to— rii.,  that  tha  lonnde  in  the  tele. 

'lone  were  earned  by  the  breaking  and  making  of 

intact,  more  or  leaa,  of  the  morahle  piece  of  ehar- 

<al  or  other  anbatanee  uaed  in   ita   eooatraeUon. 

What  confirmed  me  in  thia  waa  the  fact  that  whan 

Bonnda  were  being  made  a  bright  epark  waa  alwaji 

riiible  at  the  point  of  oontact. 

Following  ont  this  idea,  I  ont  a  eircniar  hole  in  a 
ece  of  deal  board,  and  acrewAd  over  thia  a  ferrotjrpe 
plate.  In  the  wood  I  fixed  a  piece  of  copper  wire, 
which  I  bent  orer  crane  fashion,  and  taroed  op  the 
end  to  form  a  book,  on  which  I  bung  a  piece  of  vary 
thin  copper  wire,  eo  arranged  aa  barely  to  come  into 
oontact  with  the  plate.  I  then  arranged  wirei  ao 
that  tha  eWtrio  current  would,  after  pacBing 
through  the  tetephone,  have  to  trarerae  the  ferro- 
type plate,  and  aacend  the  copper  wire  in  order  to 
I  get  back  to  the  battery.  On  Bioging  to  the  plate  the 
tnoe  could  be  distinrtly  heard  in  the  telephone. 

I  next  made  one  of  the  toy  talepbonea  by  abrsteh- 
ing  aomc  tracing  linen  over  the  eni  of  a  baking- 
powder  box ;  in  the  centre  of  this  I  etnck  a  amall 
nquareof  line,  to  which  I  had  pTevionsly  eoldered  a 
thin  copper  wire.  Then  I  took  a  strip  of  xioc,  bent 
the  ende  at  right  anglea  in  each  a  manner  that  it 
ronid  bo  fixed  over  the  drum-head  at  a  diatance  of  a 
iin.  or  ao  from  the  linen.  In  the  midiile  of  this  atrip 
at  lino  I  drilled  n  hole,  throngh  which  1  passed  a 
mill-beadeil  braat  ecrcw  with  fine  thread,  ao  that  the 
point  came  over  the  amall  piece  of  tine.  By  this 
means  I  could  get  the  ilnc  and  the  point  of  theaerew 
near  each  other  to  any  degree  of  nicety.  On  making 
Munectiona  as  before,  and  ainninir  tO  tha  drum- 
lind.  I  obtained  a  reproduction  of  the  tone  from  the 
telephone,  which,  when  it  wan  held  cloae  to  the  car, 
ma  nnpleasantly  loud,  and  at  aome  distance  from 
the  ear  could  be  heard  above  the  direct  aonnd  of  my 
loice.  I  wae  not  ao  euecesnfal  with  words,  hut  my 
ipparatuB  wae  so  roughly  put  together  that  I  did  not 
expect  any  great  nicety.  I  ahall  improve  upon  it  at  my 

ihia  method  all  the  finer  ahadea  oC  the  human  voice 
IT  ill  be  transmitted. 

Aa  far  aa  my  eiperimenta  go,  I  am  led  to  the  oon- 
ihuion  that  the  simple  magnetio  trlepbona  will  have 
ui  be  discarded,  from  the  impossibility  of  increasing 
ita  loodaeei  to  aucbau  Piteotas  to  make  its  ailoi>tion 
iiniverial;  but,  by  employing  hatlory  power,  I  ace 
ao  reaaon  why  the  energy  of  the  vibration  of  the  plate 
may  not  be  indefinitely  increased,  and  canaequently 
Ae  Bounda  which  it  emita.         Bdmimd  F.  Toy. 


M  light  ID  tha  telephone  cue  ;  hnd  the  magnet 
Ml  aarefnlly  euapended  on  a  Bounding  board,  in 
Nk  a  maaDar  aa  to  have  hod  free  power  of  e xpan- 
Baod  oontiaction,  we  should  hnrehad  themnaicil 
Aaobtainfd  as  above  by  the  electro. majtaet.  To 
•w  the  alternate  attraction  and  non. attract! on 
tlie  magnet  1  plaoad  a  strip  of  ferrotype 
tta  avoaa  the  telmhone,  first  t'lring  it  a  alight 
nat,  ao  that  it  would  not  lie  Eint,  tmt  waa  capable 
a  mokilig  motion.  On  arranging  matters  oi 
iMBiUuastrip  of  metal  was  >et  iuto  the  moat  rapid 
rtion,  tha  motion  being,  of  coiirje,  very  vLiible. 
■Mraorowed  on  the  vibrating  plate,  and  on  making 
■Mdaoa  tha  rattle  of  the  ooniact- breaker  became 
nar  in  tha  telephone  which  ceuM  be  heard  acroee 
•  n»B.  On  placing  the  finder  on  the  pinte  it 
■Id  ba  fait  in  rapid  motion,  and,  although  the 
~  ~  m  of  the  finger  damped  tiie»ound,  it  could  not 
veni  it,  and  in  ^p^^e  of  moderately 
a  the  {date  oould  ttiU  ho  felt  to  be 


i  Bdla  of  tha  telephone  caaecd  by  the  Khum- 

■S  wd  I  loand  to  be  acoompanied  by  harmonics, 
UAvvallaqnality  distinct  from  the  hum  of  the 
I^JlilBhtB.      On  placing  the  blunt  end  of  mj 


«  atoppad  and  an^er  at 


coiTTiirnona  bb&kbb— SAnDsna* 

AUTOHATIO  VAOnnM. 
To  B,  D.  Bandera. 

[1 15C3."|— TiiK  whole  object  of  S.  D.  Sanders' 
letter  (p.  397)  appears  to  ba  to  find  fault  with  a  cir- 
cular, which  he  Btatea  ia  "  Mr.  We'ttinghonac'i 
:>wn,"  in  which  a  comparison  of  the  Wastinghouse 
ind  Sanders'  brakes  is  mode.  If  Mr.  Sanders  haa 
my  difference  wiih  tha  Wastingbooae  Company  he 
'honld  write  direct  to  them.  In  his  letter  {libH,  p. 
j1i7,  line  10}  he  tiJ^,  apsaking  ot  my  romarka:  — 
'  From  this  fact  yunr  reodera  will  be  able  to  draw 
iheir  own  concluaiona."  I  muat  atk  what  nre  the 
rDuclnaioaa  he  wishes  your  readtrs  to  draw  f  Ftota  a 
private  source  I  Irani  that  Mr.  Sanders  would  like 
'>  make  them  think  that  I  have  a  perwual  or 
ecuniary  intvrcst  ia  the  Westingbouse  brake. 
At  the  ritk  of  apparent  taniology,  I  will  repeat 
bat  I  said  reccTitly,  that  "  I  am  not  connected 
ith,  nor  have  I  auj  private  interest,  in  any  braka 
impany  whatever.  Mj  position  with  regard  to 
le  brake  subject,  and  my  reason  for  writing  to  the 
Inulisu  Uk>:>JAN1<;  upon  that  subject,  are  clearly 
_ipUined  upon  pp.  371  and  372,  let.  11192.  It.  B. 
Sanders  says  my  letter  and  drawing  are  merely  a 
r^chauffile  o!  some  circular.  This  is  not  tha  case. 
My  drawing  (p.  315)  was  made  by  myself  fiora  an 
official  diagram  of  the  Sondeia  brake  as  fitted  to 
carriagea  npoD  the  Great  Weatarn  Eoilway.  The 
deaeription  I  gave  from  my  awn  knowledge  of  the 
broke,  supplemented  by  information  I  received  from 
"  railway  oSoiob,  and  also  bv  information  sentto 
not  long  ago  from  the  Sanders  Brake  Company, 
are  read  orer  my  letter  (p.  315)  ogun,  and  I 
eve  that  the  engineering  conespondenta  of  the 
will  agree  with  me  that  my 


to  point  ont  any  fault  in  either  my  drawing  or 
deaniption.  On  the  other  hand,  I  will  point  ont 
that  the  drawing  (p.  397)  is  inoorreet,  as  ha  doaanot 
show  the  release  nlva  aa  well  ae  giving  no  diaiaa- 
sions  of  the  apparatus.  Mr.  Sanders  also  says  that 
my  ' '  statement  aa  to  tha  time  nrqnired  to  set  his 
brake  aaema  to  have  been  copied  wonl  for  word  tron 
Mr.  Waatinghonsa'a  own  compoaition."  Thia  i«  not 
the  case. 

At  the  meeUug  of  the  Inatitntlon  of  Heohanieal 
Engineers,  held  on  the  31st  of  January  tatt,  the  dia- 
cuaaion  which  followed  the  reading  of  Mr.  Saodan' 
paper  showed  that  there  waa  great  diversity  of 
opinion  upon  tha  snbjaot.  I  therofore  decided  that 
I  would  make  some  eiparimenta  to  aeeertaia  tha 
real  facta.    The  amount  of  ur  which  h^  to  more, 

me  npon  i 
proved  in  practice- 

If  the  results  obtained  by  me  coinlnde,  aa  Ui. 
Sanders  says  they  do,  with  the  atatements  ot  aneh 
an  eminent  engineer  aa  Mr.  Weatinghonae,  all  I  can 
soy  ia  that  I  am  vary  glad  that  Mr.  Sanders  in- 
formed me  of  the  fact.  Two  atopa  are  given,  IMd  to 
have  boon  made  npon  the  Great  Western  Bailway 
on  the  S7th  of  July,  1877,  with  the  Sandera  brake. 
I  have  searched  the  "  Brake  Keports,"  bat  cannot 
find   those  mentioned,  nnleas  they  are  two  ot  the 

[reliable   atopa,  which   were  not  thought  worth 

I  wonld  also  aak  with  what  brake  the  engine  and 
indor  were  fitted,  and  aLo  whether  any  speed  indi- 

With  regard  to  the  iasonvenienoe  caused  when  as 
igine  leaves  tha  trun,  my  statement  ia  perfectly 
-jrrect,  as  I  have  myself  witnessed  it— more  par- 
ticularly with  the  trun  which  ha^  for  Bome  time 
been  ranning   between    Leeds    and    Birmingham, 
worked  by  two  of  the  bogie  enEines,  Noi.  13C8  aid 
II.       How    the    disastrous    accidents    would  b« 
need    by    tha    use    of   a  tap  instead  ot  a  blank 
upling  I  am  at  a  lo^s  to  understand,  as  the  porter 
ignt  as  eaaily  forget  to  couple  the  hose  as  to  torn 
the  tap.     Kren  if  the  porter  did  forget  to  close  the 
tap  or  couple  the  hose  to  the  blank,  all  that  would 
happen  woufd  ba  that  the  driver  would  be  unable  lo 
create  a  vacuum,  take  oS   the  brnke,  or  start  tha 

coDclnsion,  I  would  like  to  point  ont  to  Mr. 
Sanden  a  seriouB  error  in  the  dcuription  he  gave  of 
the  Weatinghonse  automatic  braka  in  his  paper  read 
last  January.  He  stated  that  "  there  ii  no  means 
if  regulating  the  power  of  the  Westingbonie  anto- 
natic  hmkfl,"  and  that  "it  mnitpitfaorbe  full  on  or 
fait  otr."  Oa  the  cootrsry,  the  tact  is  that  it  can 
beregnbited  to  tha  greatest  nicety  tram  tall  poirec 
to  the  alig^tett  touch,  and  upon  aome  railways  the 
brakaa  are  not  allow«l  to  be  u<cd  with  more  than 
halt  the  full  force,  except  in  case  ot  danger. 
July  3rd.  O.  X.  B. 

MEITHTIi  AND  STHTUIC  H7DBIDI!- 

OHBQMIUH. 
[liSUI.l-BEOABmNu  letter  ltl2i;.  page  814.  I 
beg  to  refer  my  friend  to  pn);cs  1^-137  of  Dr. 
h'rankland'e  researches,  in  which  he  shows  that 
methyl  and  ethylio  hydrides  are  differently  acted  npoB 
by  chlorine  in  daylight.  I  wilt  be  glad  to  aae  Mr. 
Sireatfeild'a  reply  to  letter  I-ISIS,  as  I  acarcdy 
understand  what  Mr.  Fitt  means,  or  how  his  eqna- 

ions  relate  to  the  qneition  ot  the  acidity  of  the 
dichromatfis.  A  very  beautiful  experiment  with 
the  Bpectroacopa  may  be  made  by  observing  the 
abaorption  spectrum  of  Cr^^KO:  (which  c       '  '~ 


ITor  this  pnrposa  an  acid  solation  Of  the  salt  with 
i  fragment  of  zinc,  must  be  watched  throngb  the 
ipectroecope.  I  tbink  this  would  make  a  striking 
lecture  illastration  ;  but, of  course,  the  electric  light 
ould  then  be  necaasary.  Wm.  John  Orey. 

NewcaatlB-npon-Tyne,  July  1. 


THB  OBiaiN  OP  i.AjranAOB. 

[l.U<U.l— With  no  exten^irc  knowledge  of  lan- 
guagea,  aod  without  aspiring  to  bo  an  authority  oa 
tbe  subject,  I  should  nevertholcsa  like  to  make  afvw 


n  Mr.  Toy 


1  letter,  p.  3 


iderably.     While  freely  acknowlodgiuf  the 

force  of  moat  ot  your  corrcspandent'a  reasoung  I 
caanot  quite  agroe  with  him  tbat  language  has  been 
tormeil  arbitrarily  by  prehistoric  man.  'liere  seema 
to  be  very  frerjuently  a  resemblance,  or  at  least  a 
relaUon,  betiieen  the  sound  of  a  word  and  tbe  id 


Ot  ci 


n  the' 


of  words — boom,  buu,  puff,  bang,  and  the  mt — 
ifficiently  obvious;  but  1  would  apply  tha 
t  much  more  widely  than  to  these.  I  think, 

pie,  that  the  fall  sound  of  the  letter  r  sug- 

gsets  the  idea  of  ouergy  and  motion,  and  tbat  thi* 
"  " — ^»son  why  we  find  it  in  so  maiiy  words  sig- 
rapidity  and  enern-   Bun,  rush,  raoe,  rend, 
ik,  ride,  rasp,  rapid,  ri 


roll,  a 


wring,  mb,  r 


HenoewB  maetwilk.^ 
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in  iBdi  woHi  H  duh,  erMh,  olub,  iaMh,_  luh, 
•■•h,  BBBih,  bull,  raali,  ^b,  and  spluh ;  while  tfae 
■ii^  iiriim  iiiililiii  reoogniMa  tha  gipreuiTeiwu  of 
ftft  temuDfttioD  bj  coining  loah  words  M  baflb, 
dMb,  and  imub.  Br  the  bye,  are  anob  iluut  words 
a»1hM  arbitnritr  mT«atcd,  or  do  tlior  boait  at  any 
fain^oDTdnHiit? 

I  AaaU  likg  to  know  wbetber  aach  aModatioiii  of 
nnpd*  with  ide»,  ai  diitingDiibed  from  man 
■JmIw  J  af  tonndi,  is  ihared  bj  others,  or  whstharit 
b  HdNJ  B  fUOj  of  mr  own  ^  '^B  thgory  waatd 
■UWiiifHr  *  Ten  larse  nnmbar of  oar  root  wordi. 
KBi|Ub«twladb;coainmii?  worda  belonging  to 
iBB&nmi  luvaasea,  wbieb  aie  reoogDiied  as  oot 
hMJaa  nrau  irom  Uia  uma  etoek ;  bat,  ai  I  am 
■mIiIii  In  dotUa,  1  will  leare  the  iDbjeet  with  the 
b^  that  we  maj  aee  more  abont  it  in  tba  future  - 
U*vaBM  otthBEHOLiSH  Mechanic.    Amara. 

OBIOUr  OF  I.ANanA9B— BATB  OF 

UrCBBABB  OF  POPin.ATION. 
lUSM.]— TBI    wnb    point  at    tha  theorr  that 

' "us  bHin  BibitrarilT  formed  ii  that  it  "  | 

buiRniRB    already,    far  how  oonid    i 

.    *me  different  objeote  without  comnii 

bj  words  their  dnigiiaF" 

jonld  nuppl;  anlj  a.  few  idtas, 
-aediffionlty  would  be  felt. 

_*  at  the  mk  of  eidtiiig  the  risibility  of 

iwilaii  of  the  Enolibh  Mxchahic,  that  the  sort  ol 
tadimwittr;  inatraction  iodieated  in  fleii.  ii.,  19., 
MMSB  to  ma  to  meat  tha  eiigenciea  of  tfae  case. 
nere  m  do  data  ot  any  n>«  for  the  purpose  whioh 
"O*  "  intanda  his  ealoalatiaQ  ts  serre.  Ton  may, 
if  oDnrMi  aaaume  aa  aTartge  rata  of  inoreaue,  and 
Mtenlate  aooordiDgly.  For  example,  usumlufi  that 
■MndattOD  baa  doubled  itaalf  on  bd  STara; a  erery 
no  jeara,  atarting  from  a  single  pair  in  6,000 
nan  the  number  would  far  exceed  the  present  popa- 
■fion  ot  the  stobe-  AcGording  to  Dr.  Farr  at  tha 
jwiaBt  ralaa  of  increue,  tba  pariodi  of  doobling  in 
MA  of  the  States  ot  Europe  wonld  be  as  followa  :— 
BBglandand  Walee,  SS-Sysaia ;  Swedaii,  81-1  yean ; 
ninsia,  6(3  years  ;  Nethsrlands,  77-1  T'sra  ; 
Anstria,  86-0  ;  Spain,  03'9  ;  Italy,  tOO-5  ;  and  France, 
301-3  yeara.  From  1700  to  IgSO,  notwithiUadiDB 
bar  wars  and  retolutioaa,  the  population  of  France 
was  inarsaaing  in  about  the  ratio  of  1-SDO  annually, 
BOtbat  the  present  rate  of  increase  is  e.zeeptiana'. 
I  lode  tar  a  diminntiou  of  imprndeat  marrisga^ 
■Bong  onnalTes  throufih  the  prograaa  of  education 
■Ddotbar  moral  agenciea.  It  is  wdl  toboar  Id  mind 
that  tba  nWmBte  fate  of  any  nation  which  falls 
fir  below  tba  average  rat*  of  leeaodity  mnat  dtber 
to  nbJDptipii  or  extinotion.  ,    J.  A. 


>e  iotereetiDg  to  koow  wbathar  any  oalcola- 
s  have  beeD  made  to  dttarmine  the  rate  of 
le  for  tho  whole  earth,  and  whether  any  ot  Out 
^r*a  on  whioh  this  ealeulation  can  be 
B  slatiDg  that  I  have  tieeD, 
■aw  and  agMS,  workias  at  tbla  and  anoh  like  quts- 
ttana.  'Bnv  follow  a.  lew  rtanlts  ■.— 

With  the  first  term,  2,  and  the  lait  term, 
1,600,000,000.  and  the  numb#r  of  terms,  5,883,  the 
fwiatrom  aar  ehronoloitj,  I  obbun  I'OOSltorthe 
Munal  TBtio  per  ptnon.  This  ratio  ia  lower  than 
Ob  ratio  et  England,  which  is  1-0211 ,  but  it  ii- 
lilllwr  tbao  the  ratio  of  some  con Dtriea— France, 
lor  inataaee,  l>eiDg  Tcry  low;  iadeed,  nsKaUrc 
Welj.  The  years  I  obtain  from  UthDr  and  Towds- 
mi,  as  given  in  tfae  Engliih  tranrlatioD  of  our 
Kbiea.  If  I  nae  the  data  from  Hales  and  th;: 
Snttoagint  Tersioa  of  the  PeDtateneh,  which  is  oon- 
Mired  by  modeni  learned  men  to  be  more  trust- 
worthy  ID  sash  liba  questions,  I  obtaiD  a  lower 
lasnlt;  bnt  stilt  reasonable  snaugh.  The  high  term 
^wta  above  ia  cot  widely  different  from  various 
eOnpatatiODB  by  Oerman  and  EDRliih  studenta  of 
■tatuticB.  This  msy  ba  considered  the  direst  sola. 
tieo  of  tba  problem.  A  lai^  error  in  the  data 
bmimiiii  smaller  in  the  result.  The  reverse  ot  tho 
■■oblim  is  equally  simple,  but  a  small  error  in  tbc 
Satabeeoaas  larger  in  the  reenlt.  The  problem  is  : 
fiean  any  three  of  tba  above  terms  to  End  thatouith, 
and  it  is  known  aa  one  of  a  transcen dental  chanu- 
ter,  beeaose  it  involvta  the  ratio  raised  to  b  bijifa 
power.  In  the  above  qoaatian  it  ia  ratio  ""^  ^ 
11I0S4>«'.  J-.  Bt«el. 

VOTBB  ON  THE!  DSVBLOPICBNT  OF 
FBOO  ePAW^M. 

|14S$8.)— Havino  frequently  matered  frog  spawn 
I  this  you  determined  to  cote  the  progress  of 
devdopment  daily  from  ita  deposition  to  the  avola- 
tion  of  the  perfect  animal.  Wth  this  obieot,  I 
ablained  on  Uarch  3rd  a  supply  of  freshly  laid 
■gawn.  This  wai  a  very  early  date  far  the  looalitv 
(neweaatle-npon-Tyce),  bnt  Ibera  bad  been  no  real 
winter,  aad  the  teuon  was  qoila  a  month  in  advanci^ 
«( tba  average.  This  day  also  was  verj  mild  and 
■•aial  and  ^e  batraehiaDS  proporlioDataly  aotlTe. 
neapawawaa  put  into  a  iballaw 


iiater,  with  a  liberal  supply  of  a^oatio  plaots, 
S'italla,  Anaoharia,  ke,,  oovared  with  a  piece  of 
slaas  and  placed  io  tha  window  of  a  room  having  a 
i.ortb-oast  aspect  and  without  a  fire.  The  blinds 
tiere  kept  nodrswn  so  aa  to  imitate  natural  SOD- 
ilitiouB  as  closely  bb  possibia  irith  referenoe  to  tem- 
perature and  light.  In  tba  Bgarea  tfae  natural  sise 
of  tha  nasoaot  tadpole  is  adhered  to,  eioepting,  of 
conraa,  the  DugniGad  aiamplea. 

On  divaating  a  fresblyErathered  ovnm  of  ita  gela- 
tlnona  envelope  and  erushing  it  in  water  between 
two  glaea  alipa,  tha  interior  was  seen  under  a  |in. 
cibjeotiTe  to  ba  compowd  ot  squarish  granules. 
iireKQlar,  faowaver,  both  in  shape  and  aiie,  ioeloted 
ii  a  delicate  internment  {the  ritelline  sac),  whioh, 
on  being  ruptured,  lay  in  foldi  amongat  the  cor- 
rusoles.  TbebtrgerotthssamaasDred  the  l-2500lh 
cf  an  iocb  in  diameter,  and  exhibited  a  taint  nncLeus. 

Externally  there  waa  little  apparent  change  in  tha 
oonditiona  ot  the  spawn  until  the  Sth  March,  bnt 
the  ictegnment  grew  tongbar  daily  nntil  it  becune 
neoesaary  to  ent  the  omm  in  order  to  liberate  its 


nts  peroeptible  amongst  them 
nater,  it  became  evident  that 
liliary  action  was  in  exiatence.  A  cleavage  was 
now  obierved,  and  each  ovum  became  uncquaUy 
ilirided  as  in  Piff.  2.  The  segmentation  beoama 
Apidly  more  defined  until  on  the  12th  of  March  the 
ftppearanoe  was  as  represented  in  Fig.  3.  A  enlarged 
j.t  B  where  a'  shows  rodimentai^  external  gills  or 
lironchial  tnbaa,  and  B'  tbe  vitelline  sac.  Eaefa  dsy 
there  was  a  perceptible  change,  the  gills  and  tail 
rspecialif  enlarging,  while  the  nostrils  became  con- 
•pLcuoiis,  and  on  the  I7tbot  March  motion  consisting 
rif  a  rapid  energetic  action  in  bringing  head  and  tail 
together  was  observed  (Fii.  i).  The  neit  day  soma 
tadpoles  had  emereed.  These  lay  quietly  For  the 
most  part  on  the  gelatinous  'ge  mass,  but  occasion- 
ally indnlged  in  an  active  wriggle. 


togatbar  with  the  tul  and  marfia  «f  tba  bady,  adilil 
the  cireolatiDn  to  parfeotiOD.  By  oorarinff  gp  ihi 
tad«^  i>  wet  eotim  woid,  laariBK  tba  tail  aqtaal 
and  pladng  it  upon  a  gla*s  sUde^  fniateaM  ia  ii^iid 
ID  the  objaot  without  eompraasion.  I  also  faaad  s 
xoophyta  trough  nsafDl,  eapeetal^  in  niawintiii  Ai 
intvTial  organs  with  a  froad  at  NitaDa  InaalMBi 
ia  the  same  microseoinc  fleld.  Tbe  a^wal  sat 
veBstahla  oiivutation  ooold  he  ob«erT<d  mM  hj  lik 

For  tha  remainder  of  May  tha  wratbar  was  eall 
and  profreas  checked.  They  gnlpad  air  fiMl  lb 
aortaoa  and  tba  bind  limbs  (angthmad.  "nitj  Si 
net  attadc  animal  food  graadily— tb«  aqnalie  ihrii 
appeared  to  afford  all  they  requlrtd. 

la  the  seoond  week  of  June  Iba  tM^Mufan 
baeama  warmer,  and  tba  tadpolea  eofreapoodbA 
vi^orona  aod  active,  breathing  from  tba  annaei  Md 
osiug  thmr  limbs  in  swimming.  Tboaa  aataior  M* 
began  to  bud  (I  had  previoasly  raaM^ad  tba  ls« 
uDdameath  tha  cuticle),  hot,  unlilu  tbt  f  ' 
not  projected   throach    a  t 


itb.    They  i 
linn.    The 


cuticle  beoi 


r  way  0 


s  attan 


>w  Ihsdl 
tad,  aaTb 


sdity  baeoBs  aariiit 


anddenly  broken  through,  leaving  tba  limha  txfttd 
oomplate  and  free. 

June  23rd.  Those  furnished  with  four  linb*  i 
on  the  plants  above  tha  surfaaa,  and  endntlj  w 
to  leave  the  water,  in  which,  if  nnable  ta  sa 
their  way  out,  they  wonld  apeadity  baeona  i 

iated.     They  are  not  the  bnestr 

atroDgast   tadpoles    which    have ,. 

metamorphosis.  First,  the  tail  attains  i  _  ._  ._. 
length  and  tenuity  before  tha  Baal  obanoe,  lAU  k 
rapidly  aSeeted,  and  tail,  Up,  gills,  Ac.,  baeaat 
abMrbed  and  the  body  shnuk  tea  fng shape safr 
dcnly — BO  much  ao  that  on  the  S7tb  Jnne  many  tai- 
poles  had  developed  into  perfect  frogs,  thna  occnpf- 
ing  117  days  in  completing  their  most  iulnmlisf 
seriee  ot  life  changes.  I  am  aatisflad,  however,  that 
the  period  can  be  accelerated  or  retsided  m 
requlrtd,  by  incresaing  or  lowering  the 


MarehliHh.  Tadpoleaallemergedaudlayeitanded 

IS  in  Fig.  5.  The  gills  were  now  prettily  branobed 
n  Fig.  S,  magniSad  about  8  diamaten  ;  the  tail  is 
ipeekled  with  pigment  cells,  the  uoatrila  (a)  are 
irell  dereloped,  and  nndar  the  lin.  objective  a  rapid 
>iliary  action  was  aeen  at  the  protuberance  (i]  (the 
mmatore  month).  Tbe  water  seemed  driven  back. 
ward  in  a  corrent  to  the  gilla  (c),  thronsb  which  the 
■       -      J    JT i..      w:_     T    1-   the 


blood  now  circidaled    ngoiouaiy.     Fig.    7    i 


>  remarked  at  the  root  of  the  tail  and  within 


tfaia  dale  the  weather  had  been  mild,  but 
_  angeooourred  on  the24th.  Tliere  was  snow,  and 
the  cold  laated  nntil  tba  fint  weak  in  April.  In  the 
interval  tadpok  development  waa  arrealed.  There 
waa  little  growth  or  motion,  and  all  seemed  dormant. 

April  £d.  Weather  springlike,  and  tadpolea 
nive.  TbeylvP**'to'°*'op°'>^he  gelatinous  por- 
tion of  tha  eggmasa  now  nnrly  gone. 

April  Sth.  The  eyes  could  now  be  diatingQiahed, 
bnt  aa  mare  bluish  specks,  far  t«o  rudimentary  for 
''stinot  viaion. 

April  9th.  The  growth  baa  gone  on  ateadily,  and 
gills  are  absorbed.  They  now  breathe  by  the  aecondary 
orintemalgills, fishlike.  The  mouth  is  surrounded 
byatbicfc  separated  lip,  within  and  upon  which  are 
aevenJ  rows  of  black  apiaee,  pointing  to  tba  trian- 
gular mouth  alsofringed  with  (hem.  Probably  thia 
organ  eierta  a  oombined  scraping  and  sucking  action 
npon  the  anim^'a  food. 

April  IS.  The  bine  filmy  specks  have  now  become 
perfect  «ea.  The  tadpoles  dire  on  approashing 
them.  Their  bodiwi  aro  bwutifBlly  epeckled,  and 
-'     "--k  iHgrnent  cells  have  aasnmea  an  irrc 


01  May,  wban  the  nembranona  sheaths  were  pro- 
jected tuna  eaab  aide  of  tha  tall  near  tha  body, 
throngb  miitb  the  MMtattor  limhe  are  pnahed. 

Hay  20.    TIm  Und  feet  are  now  throngb  tha 
sbiaUi,   and  tnm  tbA   nkMM  traaapMUv, 


Light  appears  to  be  of  n 

'-'.ng  the  growth  of  vogol_- 

their  ohiaf    food-     With  me  tbay  m 


never  pnt  npon 


•zelsainty,  I 


with  little  difficulty. 

Fig.  1,  frog  apawn  as  in  sitn ;  Fig.  2,  dea*B|t  to 
omm,  sixth  day ;  Fig.  3,  A,  tenth  4mj,  aolBigad  ri 
'",  wheiQ  C  shows  rndimeBtaiy  siteraal  gillB,Hl- 
„  vitelline  aae  i  Fig.  4,  15th  iaj,  BMiaa  Ur 
observed ;  Fig.  5,  17th  da^,  tadpola  mmnfli ;  IJfr' 
6,  same  magnified  abont  eight  duntatatf ,  a  uaalljkr 
b  miniature  moath,  c  gills ;  Fig.  7,  dorsal  aSfaV 
slightly  magnified-  H.  H.  BobaM- 

BOAT  BUIZiDIva. 
[14569,>-Tbibb  baa  been  a  great  deal  <<  irf» 
mationintfae  EM.  lately  on  boat  aad  eaaoa  biOt- 
iug,  bnt,  so  tar  aa  I  have  notioad,  tWa  hia  hM 
DotUngsaidon  tha  method  ot  gattiiw  tba  lia«tj 
have,  Ihvefore,  determined  to  MBtnbate  nvmIi 
ot  information,  leaving  tov  otben  UM*  oapaUa  !■ 
take  ap  tbe  snhject  and  enter  man  tally  tat*  It  Hm 
I  am  able  to  do.  I  will  deaeriba  Ot  M*ibri  I  : 
adopted  in  building  a  clineher-boilt  boat,  1T(L  iHfi 
4rt.  beam,  2ft,  deep  at  head  and  at«r«,  and  Ifk  l|l» 
at  midship.  Take  foar  pieoea  at  pine,  ITia.  M|i 
2in.  wide,  and  lin.  thick,  dressed  sp  qoita  traB,(W 
them  together,  and  put  two  siaawa  tbrmgh  thMM 
hold  them  logetber  :  divide  the  length  into  six  Ifri 
parts,  and  draw  n  line  square  aoroaa  the  top  si  mA 
division.  Then  with  a  equaia  draw  a  liaa  waa  tli 
aide  from  tbe  and  of  eaoh  line  on  tba  to,  take  Ml 
the  screws,  and  cut  the  modsl  el  half  lie  baal « 
the  side  not  marked.  ThaaiplBaaiUBwatartaarflH 
the  glue,  and  take  it  to  pieces  aod  dij  it,  ftvAW 
a  line  across  the  lop  ot  each  piaet  fmm  tb*  BM  •■ 
the  sid«,  number  the  divisiona,  bMlaiil^iat 
stem,  I.    2.    3,    4.    G.    aal\fan/ 

IS  ij  a    11  u      lib.    I_^ 
aal^.I.    My  model  was  tba  nirMllvbkMM' 
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m  aadvMdi  nmnbar  of  diTtiioDi.  Tha  joiotB 
n  Um  piiBM  oama  together  mi  the  top  ma;  be 
bd  A,  B,  C,  D.  Tbc  model  a  made  npon  tha 
aaf)in.totiiafoOt.  The  fint  thing  to  make  ii 
kad.  Viaa  ma;  be  mada  in  different  waipa ;  it 
r  ba  taada  o(  a  board  any  bn»dtb  required ,  and 
■ed  oS  hom  midahip  to  both  end*,  in  irhioh 
■  tka  adgM  are  miked  np  ■□  ■■  to  uil  the 
ifaa  to.  TThe  kid  propn  u  nailed  on  thia  board 
Btkabokt  is  fluibed,  or  Umajr  be  made  ant  of 
iita  o(  wood  placed  edgawafi,  in  wbicb  cue  a 
tm  or  rablMt  ia  worked  ont  od  each  tide  to  aail 
Ant  itrake  to.  The  item  ie  nude  from  m  pieoe  of 
)d,3iii.  ln2iD.attap,aiid  4in.  by  liin.  atbotlom 
|.  S),  wiUi  a  rabbet  on  eaoh  aide  tor  the  eodi  oF 

itn^sa  to  fit  into,  and  a  pisca  taken  out  at 
tan  to  St  on  keel.  Theitcm-pott  iimada  trom 
laoaof  wood,  Sin.  thick  and  Sin.  wide  at  bottom, 

Sn.  widest  top  (Elg.  8).  A  rabbet  i>  taken  ont 
adi  lid*  for  tbe  enda  of  etrakea  to  fit  into  from 
hoMoM  to  tt>»  part  »h»e  the  atem-pieoa  £te  on 
lb*  rteiD-peat.  The  ilam-pieoe  is  cut  ont  and 
id  to  the  item-poit,  the  «b^>e  tmnK  taken  (rom 
model.  A  piece  ia  Ukm  oat  of  the  bottom  of 
n-pott,  nod  aUm  and  item  are  nailed  to  keel.  A 

or  l)in.  board  ii  firmly  flied  edgewaji  on  the 
md,  and  the  keel  firaly  fiied  -on  the  top  odge 
laarem.thB  stem  and  item  baioB  firmly  Gud 
I  papoadionUr  peeition.  Dinda  the  keel  into  ai 
ij  pMie  aa  loa  hiTO  in  the  length  of  the  model, 

uuM  a  mark  eqnare  aeroM.  To  make  the  ihapea 
Wi|ilaii«  to  give  ihi^  to  tbe  boat  take  a  piece 
gard  for  each  template,  and  lay  oft  throe  parallel 
I,  the  first  Sin.  from  the  bottom  edge  of  tha 
id,  and  the  othsra  6in.  apart ;  mark  the  linei 


it  on  the  mnirki  at*item,  item,  and  midibip,  and  i 
mark  the  edgea  of  the  other  leatiao-  Thia  will 
giia  yon  an  idea  of  the  width  and  ahape  of  the 
strakee.  To  get  tha  shape  of  the  alrakes  get  a  thin 
board  about  3-16ia.  thick,  Gin.  wide,  and  IS  er  14Ft. 
long.    This  ii  called  the  oarre  board.    Alao  a  piece 


._  will  easily  bend  and  fit.  Fatten  it  with 
then  mark  with  a  pencil  along  the  edge  of 
the  keel  or  stnke  aa  tha  oaea  may  be,  insida  Take 
off  the  ODrra  board,  lay  it  on  the  board  from  which 
yon  intend  to  cat  the  atrake,  pencil  mark  on  top, 
provide  a  namber  of  IjradaM,  and  pnt  them 
throngh  the  centra  of  the  lin.  laUi,  abcnt 
I5in.  apart.  Lay  the  lath  on  tha  enrre- 
board  oloae  to  tha  low  aide  of  the  pencil  mark, 
and  stick  tha  bradawl  throngh  tha  cnrre- 
board  into  tbe  wood  to  form  the  atrake,  bend  tiM 
lath  to  the  line,  oni  atick  tbe  other  hiadawla 
throngh  nntil  it  is  >o  fixed  tbe  full  length,  then  pnll 
ont  the  bradawls  from  tbe  wood  and  onrre-board, 
bnt  leata  them  in  tha  lath,  place  tbe  enrra-board  on 
one  side,  and  itiek  tha  bradawls  into  the  holes  made 
in  the  wood;  then,  with  a  pencil,  mark  the  opposite 
aide  of  tbe  lath  to  the  una  on  the  corre-biiard. 
Thit  will  give  yon  the  shape  of  the  atrake  with  one 
inoh  lap  for  nailing.  Cnl  tha  other  edge  of  atrake 
according  to  judgment,  cat  oatVnother  piece  the 
same  aiie  and  aliape  for  oppoaite  aide,  and  dreaa  np. 
It  is  easier  to  pat  the  atiakea  on  in  two  picwi  than 
all  in  one  piece;  if  done  in  this  way  tbe  piece  at 
■tern  mnst  be  nnt  on  fint,  lay  twO'thirda  the  leogtb 
of  the  boat.  The  end  of  tha  atrake  mnat  bo  fitted 
into  tha  recess  formed  in  the  stempoat,  then  ont  tbe 
other  end  square  off  with  a  fine  saw,  lay  on  a  trj 


1 


H,  md  maainre  with  a  pair  af  fine  oompoises 
I  Mala  the  width  of  tha  model  at  line  No.  1,  at 
t  Barked  A ;  transfer  this  diitanoe  in  inehea  to 
^A,  OD  tbe  board  on  aaob  side  of  perpendicular 
I,  BM  make  a  mark  i  Iheii  measore  the  width  of 
■d  nlari.  nuu^ed  B,  and  transfer  this  to  line  B, 
,mmA  •*  brfora ;  than  measore  tha  top  aide  of 
i  piM*.  marked  C,  and  transfer  it  to  line  C,  and 
k    B«neat  this  with  saoh  of  the  other  sections 

■tan,  then  pat  the  model  together  and  meatura 

flat  Bide  oppoeite  each  dinsion  and  Mt  it  off 
neboi  on  the  perpeodionlar  lino  of  eaoh  tem- 
a  ud  mark :  draw  a  line  parallel  throofh  thit 
k   and    mark    it    D ;    set    oft    on    thi*   line 

widAa  at  I,  2,  3,  i,  5,  and  item,  and  mark 
lylaiaa  nii  Ihiiliiiii.  draw  a carrod  line  throngh 
■Mka  of  tba  linos  on  each  template,  and  cut 
kaM  fioaa  t  a  plea*  of  whalebone,  a  thin  lath,  or 
M*  of  stoat  erinolina  wire  is  oonreninnt  to  draw 
MTiM  with.  The  templates  are  numbered  to 
■ajMiiiil  with  the  didaions  on  tba  model,  and 
fend  wttb  as  iron  angle  or  otbarwiae  to  the 
,  an  Um  lin*  eotreapoading  with  their  nnmbers, 

■va  ArmlT  fixed  with  staya.  It  is  very  im- 
M*lhkk  tlM  oantra  of  stem,  stern,  and  centra 
of  Iha  t^Utei  ahonld  be  in  a  line ;  it  ii 
•■a  tkat  Um  model  may  be  dirided  into  any 
lk«  of  AvisioM  that  u  conranient,  or  if  a 
"  ~'*  tt  i«  reqaired  a  diriiion  may  be  made 
"  — ~  -a  rtqoired  the 


sqnaie  and  mark  with  a  pencil  the  width  of  tbe 
blade  on  tha  oatiide  of  the  board,  with  a  broad 
firmer  chisel  cat  bff  from  thia  mark  to  an  edge  on 
the  opposite  side  of  the  wood,  (bus  forming  vwedge- 
shaped  aphoe.  Make  a  peneU  mark  lin.  from  th( 
top  odge  on  tbe  outside,  and  another  lin.  from  the 
bottom  "dge  inside:  with  a  apokeehnTe  dreaa  off  tbe 
top  ontaideedge  at  stein  from  tha  Una  to  the  oppo- 
site edge,  oomiag  off  to  nothing  about  ISin.  from 
tba  end  of  the  board,  Fig.  5.  The  next  atrake  will 
haTe  to  be  dieaied  off  in  a  aimilar  way  at  tha  bot- 
tom to  fit  on  this.  These  two  pieiieg  may  now  be 
steeped  in  water,  steamed,  or  pat  on  ae  they  are 
—it  is  heat  to  etsam  them  ;  it  not  coQTenient  ateep 
them  in  water  as  long  as  yon  can,  then  Gi  and  nail 
them  in  their  placei  ;  get  tha  forward  part  of  the 
atrake  in  tbe  aame  way,  making  them  a  little 
longar  than  required,  fit  the  front  end  to  tbe  atarn. 
In  fitting  the  end  of  tbe  atrake  berel  to  fit 
I  the  stem  rabbet  make  the  berel  greater  than 
apparently  neoeasary,  as  it  is  rednoed  In  bending 
(Fig.  S).  Fix  the  stoako  in  ita  place  with  clampa, 
and  make  a  mark  across  where  the  other  piece  of 
the  straka  joins  it ;  tdie  off  the  atrake  and  I^  the 
blade  of  the  squaro  oloae  np  to  tbe  line,  and  draw  a 
line  on  the  other  aide  of  the  bbkde.  Cat  off  by  tbii 
line,  and  with  a  broad  chiael  cat  off  the  wood  from 
this  line  to  ths  opposite  edge  of   tbe  board.    11 


■  far  Um  throe  lower  p 


tdof  3 


...  .__      The  midship  sootion  or 

, •  May  W  Anded  into  a  number  of  unequal 

ii  Ml  liiaMte  adfo,  aeoordiag  to  the  number  of 

-*—       ~~-l  the  iecUon  is  Bat  they  may  be 

.Blld  aarTower.    The  stem  and  atem 

lydhridad.    Now  take  a  latfa  and  fix 


■■■rtHttati 


carefully  done  thia  will  make  a  good  splice  l 
be  nailed  with  lin.  nails.  Make  linss  lin.  from  tbe 
edges,  as  in  the  fint  place,  and  dress  off  top  edge 
same  ai  for  stem.  In  m^ug  the  next  atrake  lei 
the  aplice  be  one-third  From  toe  item,  so  that  the 
aplieea  cross  each  other ;  proeeed  thns  nntil  all  the 
etrakea  are  pat  on.  In  the  parte  when  tba  mould 
of  the  boat  is  nearly  stnUght  nothing  will  be  re- 
qniied  ta  be  done,  bnt  whmi  it  is  round  the  outside 
of  tbe  lower  atrake  is  to  be  drassad  oft  (Fig.  7] 


with  a  spokaahan,  to  get  tbe  neoeasary  ahape,  how 
much  or  how  littla  may  ba  judged  from  the  edge 
of  tbe  template-  Nothing  ii  to  be  taken  off  the  top 
ibake  at  bottom  edge,  bat  at  tha  enda  where  the 
two  boards  are  fixed  to  a(       --  •    •  -  -      >     --•> 


14iD.  long ;  a  lin.  hole  ia  bored  throuh  6in.  from  the 
and,  and  a  }in.  bolt  pat  through  long  enangb  to 

STO  a  littla  play,  S^in.  or  lin.  long,  and  a  wedga  to 
iTO  in  between  them  to  tighten  them  Up  (Fig.  9). 
HannggotaU  thestrakaa  ontakeoottha  templatea, 
and  fit  in  tha  liba,  which  may  be  made  of  oak,  }id. 
wide  and  lin.  thick.  Theae  may  be  steamed  and 
bent  into  their  places  and  nailed  taat,  putting  UH 
nail-hMds  oatsida  Take  two  strips  of  wood,  IJin. 
or  2in.  wide  and  tin.  thick,  nul  one  outsida 
tha  top  staake  along  tbe  gun  wale,  the  other 
,  outaids  upon  the  top  M  the  ribs.  On  each  stde^ 
tha  boat  a  solid  blook  mnat  ba  inserted  where  tha 
rowlocks  oome,  and  an  iron  plata  pnt  on  with  a  hole 
in  it  for  the  rowlock  to  drop  into.  This  bole  man 
I  be  lain,  abaft  the  after  edge  of  the  thwart.  Next, 
'  tba  rising,  wbicb  is  a  pioca  <rf  wood  liin.  wide  and 
,  ^n.  thick,  nearly  tha  length  of  tbc  boat,  ii  fitad 
inside  and  tollowinit  tha  gunwale  of  tha  boat,  and 
abont  Sin.  below  ittorUiethwarta  to  be  fixed  to.  It 
ia  ludlad  to  eaah  rib,  and  tha  thwarts  are  lud  upon 
tins,  and  are  long  enoagfa  to  bntt  against  the  stiidco 
on  each  aide.  A  Knee  is  pnt  in  at  aaob  end  of  tha 
thwart,  batting  Mainst  the  atralte  and  eomiug  Sn. 
:  on  the  thwart  It  ia  now  leadj  for  the  euliiw  or 
floor,  which  oonaista  of  one  hoard  down  the  middle, 
6  or  Sin.  wide  in  the  middle,  and  tapered  oft  at  each 
and  to  fit  tbe  boat.  To  make  it  lie  larel  and  firm 
claata  are  nulad  on  the  nnderride,  aeroet  it,  and  a 
board,  aomebmw  two  boards,  nailed  on  eaeh  aide  of 
it  They  are  3  or  4iu.  wide,  and  lin.  thick.  Tba 
centn  one  ii  left  looie.  I  have  nsad  ant  oloat  nail* 
1,  Ii,  and  llin.  bag,  heads  oatdda,  aad  eUnebed 
ioiida,  a  to  2|in.  uart.  II  found  bnttU  they  may 
be  iofteaed  by  p«ttin||  in  the  fire  and  left  till  the  fin 
goM  oot.  A  ooofenient  steaming  box  may  be  mada 
of  tour  boarda,  l)in.  thick;  two  may  ba  12in. 
irida,  taoA  the  others  iia.  irida.  Tba  narrow  one* 
may  be  firmly  nailed  betwaaa  tbe  othera,  fomb 
ing  a  box,  any  length  required,  tia.  by  9in.  One  end 
may  benailtdin.tfaeotbirflt  looia,  or,  whensleam- 
ing,  a  tntt  of  hay  may  be  put  in  to  oloae  tbe  end. 
Qat  a  kettle  and  fit  a  wooden  lid  to  it  tight.  UalM 
a  bole  in  the  centre,  and  fit  a  wood  pipe  in  it.  Tbo 
other  end  of  pipe  mnit  be  fitted  to  the  under  tide  of 
box.  Bore  a  nolo  in  the  lid  and  Bt  a  plcg,  place  tbe 
boiler  under  the  box  a  little  way  from  the  ground, 
pnt  in  water,  and  insert  tbe  plug.  Make  a  firs 
under,  and  when  ateam  is  np  put  in  tbc  article  and 
doaa  the  mid  nntil  eteamed  aomciently. 

The  Item  is  sometimea  made  of  two  pieces.  That 
part  to  which  tbe  enda  of  tha  strakes  are  nailed  is 
called  the  apron,  and  ii  iometimae  made  leparateh, 
and  nailed  to  the  stem  proper.  There  are  two  blocks 
fitted  into  the  angle  of  the  atem  and  heel,  and  stem 
and  keel.  These  are  called  relpactiTaly  tha  item 
dead  wood  and  tha  atara  dead  wood.  Pig.  10.  Whan 
the  apron  is  mada  aeparataly  tba  dead  wood  is  fitted 
up  to  the  stem,  and  tba  bottom  of  tha  aproa  fitlad 
upon  that ;  bet  if  tha  atem  and  apron  are  made  tcOB 
oDo  pioos  the  dead  wood  is  fitted  to  the  apron.  It 
will  be  easier  for  an  amatonr  to  fit  the  dead  wood  in 
after  one  or  two  atrakea  are  on.  The  stem  can  ba 
made  onrred,  if  rtqauvd,  instead  of  straight,  in 
whioh  oaae  it  is  better  to  make  the  apron  sepuatelyi 
as  abown  in  Fig.  11. 

I  bare  lately  seen  a  very  light  canoa,  Hlft.  long, 
30in.  beam,  12in.  deep,  stam  and  atern,  canal  bnilt, 
with  a  Yrry  fiat  bottom,  no  keel  except  abont  2itt. 
or  3ft.  from  atem  and  stern,  tbasidea  cambered  in  at 
midebipa.  The  ribe  were  &n.  apart,  the  atrahet 
were  Jin.  ar  ^n.  thick,  aa  near  aa  I  conld  tell,  and 
were  pnt  on  in  three  etrakea  on  each  aide,  nailed  to 
the  ribs  where  the  atrakea  joined.  A  piece  of  wood, 
lin.  wide  and  jin.  thick,  was  fitted  in  between  the 
ribs  along  tbe  joint,  and  nailed  alking  tha  edge  ot 
each  str^e.  The  atem  and  atern  were  mada  like  ■ 
wedge,  and  the  atrakes  were  oirried  beyond  tha  edge 
and  nailed  together.  A  narrow  iron  utrut  was  carried 
along  the  joint,  and  2ft.  nader  tbe  keel  a  good  block 
was  put  in  at  bow  and  ttmi  abont  2!l.  long,  and 
four  ataya  fixed  acroaa  from  ganwale  to  gnnwale.  A 
lin.  half-round  bead  was  fitted  round  tha  gnnwala. 

Brforencea  to  letters  in  Figs.  10  and  II.  A,  the 
stem  :  B,  tha  apron ;  C,  how  dead  wood  ;  D,  keel : 
E  and  F,  stem-pott ;  G.  atera-piace  :  H,  atem  dead 
wood;  I,  templates;  K  K.  posts;  L,  aoantling  to 
stay  to ;  M,  the  atocka.  The  dark  lines  in  Fig.  10 
are  angle-irona  to  Bi  template  to  keel. 

Parry  Sound,  Ontario,  C^ada.       B.  Coopor. 

AUBBICAN  OTSTBBB. 

[14570.]-"  HsMATOPua"  (14555)  oomplains  of 
the  tooghnaiB  of  the  Amerioan  "  canned  oyaters." 
So  far  aa  my  eiperituce  goes,  I  have  found  the 
"  oyatora  "  in  a  miDoritr,  or,  at  any  rate,  if  oyaters 
at  all  they  posseated  the  foot  and  aometimea  the 
byaana  of  a  muaasl  in  tboia  apemmcni  1  hare  dis- 
aeeted.  On  refaranoe  I  find  tbe  foot  is  present  in 
I  spondylua,  lima,  uid  tha  ecallopa,  all  braaobea  ot  tha 
I  oyster  family.  JO.  J.  E  V  > 
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PBOFBBTIX8    Or   HUKBBB8. 
riun.l— Afl  Ibvs   appwn   to  b«  u   intnwt 
■fcan  in  tba  fonnUion  of  tM  ■»-MUed  Bi>«ia  ■qnani. 


mBUcal  ttrnetdTMinkr  Dotbewitbent  &  alaim  Id 
lb*  woAm  in  drj  figona. 

n«m  wh«t  I  o*a  ntbar  tbwe  Mnarw  date  from 
tb*  eonuMBOMMntM  BMtbMuMMil  knowWn,  ud 
un«w  to  hn*  eaweiMd  tb«  ingfBdity  of  ■rllhma- 
lUMa*  etra  op  to  tha  pnaaat  wack.  Tba  reaaon- 
iag  iriMrafora  thwa  aqnarta  adit  ii  too  loDf  for  thia 
ywiart  lattari  bat  ft  tout  eonHDOndairti  like.  I 
«Ba  fin  tbam  EmnnlM  Mr  Iba 

8    1    e 


p«aiHa  of  DO  panontation. 

17  M  1  8  15 
23  9  7  14  10 
4    fl  13  20  ZZ 

10  12  19  21    8 

11  18  25    2    9 

•  iqaara  bavinf  5  for  nwl ;  Uiii  ii  ona  permatation 


to  oomtpyaaj  iqaara. 

80  39  48  1  10  19  28 
38  47  T  8  18  27  29 
46  6  8  17  20  35  37 
S  14  16  25  34  36  46 
13  15  24  33  42  44    4 

21  23  32  41  43     3  12 

22  31  40  49     2  11  20 

A  tlmllar  aqnare  to  iha  but,  onlj  one  of  wbicb 
there  are  mora  Tariattoni.  Thii  hai  7  for  a  root ; 
it  ii  formed  on  tbe  Mme  linea  »  the  laat,  and  an 
intpeetion  of  the  tiro  will  enable  anr  one  to  dateet 
tba  niodtof  ooMtrnotion.  SqnarMhaTin^  torrooti 
9,  II,  13>  Ao,,  m»T  be  eonitmotad  ad.  lib. 

The  flDorea  eompouoir  theas  Bqnarei  maj  not  all 
bain  antbawtinl  progrcsaion.    Forioitauoo — 


4    16  G4 

8  25S    2 
TbMg  Egarea  are  innomslrioal  progi       .    . 
the prodnot ii 4096.    lUacluimafalaabapKidnMd 

Fnrtiu 

be  airantced'in  a  iquare.    AIw  tba  nnmbm*  n«ed 
not  be  coniaoatiTi,  aa  ahoirD  in  the  two  followiDg 

51  73  3  24  45 
GO  15  21  42  48 
12  18  3!l  GO  66 
30  30  57  C3  9 
33  51  75  6  27 
20  28  1  9  17 
27  5  8  16  19 
4     7  15  23  26 


11  1 


3  21  2 


2  10 


A.11  thna  •quarea  are  eainble  of  an  almost  endtasB 

KrmnUtion  when  arranged  b;  the  oertain  formula  ; 
t  tbe  method  aaed  in  the  abore  corutriKitioD  is 
theeaslegtto  remember.  The  DumW  of  different 
iqaarei  eonatnictable  with  the  aame  fignrea,  faanng 
a  radix  of  7,  ii,  I  think,  aboat  foor  haadred  million, 
bnt  I  bkTe  naTOr  oonatraetod  that  nnmber  mjielF. 

SqUARBB     BATINO     AN     EviN     NOMBBK     TOB 

Boot. — ^  being  tba  amalleat  namber  capable  of  beiig 
thai  iqaared,  ws  ban — 

1  IS  14    4 

12  0    7    9 
8  10  11    5 

13  3    2  16 
■e  adda  np  to  34  eTery  way.    Carafal  in 

jiOD  of  this  equare  will  ihoir  how  it  ia  made. 


Ki 


0    6    7    0 

0  10  11    0 

13    0    0  16 

from  whioh  certain  Bgnrea    are  omitted.     Tbeaa 

tgnrea  are  formod  into  aootbec  tqaare,  oammoiMing 

at  the  bottom. 

0  15  14  0 
12  0  0  9 
8    0    0    5 

0  3    2    0 

Theaa  two  eqnaree,  inparimpoied,  form  the  tt^onei 
like  the  odd  ■qnares,  the  ERurea  forming  them  naad 
not  be  in  complete  ■ncecsawn.    To  wH~ 

1  en  A2  4 


eo  I 


7  57 


8  58  50    5 
61     3     2  64 

Hare  we  hare  1, 3, 3, 4, 5,  6, 7, 8,  57,56,  59, 60,  61, 
62, 63,  M,  oommaneinft  at  the  left  baai  lop,  and 
than  working  fnm  nght-hand  bottMi.  TUi  la 
aaaUj  ra-nombtrtd. 


29  7  28  0  12  26 
32  31  3  4  36  5 
23  18  15  16  19  20 
14  24  21  32  13  17 
2  1  34  33  0  35 
11  25  10  27  30  8 
163    3  61  60    658    8 

56  10  54  12  13  51  15  49 
17  47  19  45  44  22  42  24 

40  26  38  £8  29  35  31  ^ 
3234303637273925 

41  23  43  21  ao  46  18  48 
16  50  14  62  53  11  55    9 

57  759    5    462    264 
eqoarea  hari 

._  tba  latter  maj  be  aeen 

ippliad  to  tba  (qnara  of  4,  bat  more  fnUr  expaDded. 
niaae  area  iqnaraa  are  capable  of  aoniidanble  per- 
nntaldoua,  and  the  formota  ^milar  to  tiw  odd 
iqnana,  but  more  con  '  '  •  .> 
'armed  of  twDaqnaree, 
(Mm  •  ibird  or  magio    . 

iqaare  are  arbitrary,  the  fignrea  in  tba  otbar  aqnare 
ire  the  balance  reqalred  to  make  np  a  oertain  nam- 
'  !r.    From  tbia  it  will  be  aeen  that  any  flgore  may 

)  made  to  fall  on  any  apaee. 

Tba  formula  tor  th«M  I  will  send  if  your  oom- 
ipoodaota  are  not  already  tired  of  the  aabject 

A  *ariatioa  on«the  common  aqnare   baa  been 


>mplei.  In  botb  eaaaa  tba;  are 
s,  which,  being  added  tofattiar, 
to  aqnare.    The  fignrea  in  one 


Ii  baTiot 

1  35  34  580  6 
33  III  25  24  lli   4 

28  12  IG  17  19  9 
8  L8  20  21  15  29 
10  123  13  12  26   27 


bmder,  of  which  t 


Baah  hand  mnkes  111.  and  tbe  innde  aqnare  ia 
magic,  and  makee  74.  Tfaii  also  in  dnbieot  to  Taria- 
'.ione.  The  Gnt  10  and  lant  ten  Egnrea  hare  been 
reaerrad  tor  the  border,  and  the  remaicder  have  been 
liapoaed  inaide  the  border  after  the  mle of  4aqaares  ; 
;be  border  thee  simply  requires  dodging,  eo  that  the 


F  iqnaraa 


16363     41     05554  12 
00     6     7  57  1  52  14  15  4.t 
B  53  69    5     16  50  51  13 
61_3_g_6tJ  W_ll  10  50 
IT  ■!7  46  20  I  '25"3S"3S  28 
41  22  23  41  I  30  30  31  33 
21  4-3  43  21  I  S2  31  35  29 
45  19  18  48  I  37  27  26  40 
Iheae   iqnarea    add    up  independently  to    130,  or 
ttraight  aeroaa  to  260  ;  thay  are  easily  formed.    To 
make  the  1st  square,  Uke  the  fimt  8  and  laat  6  of 
Lhe  Ggnree  ;  the  2cd  aqnara  ia  the  second  8  and  laat- 
but-one  8;    and    ao    on — each    aquare    oontaininii 
aiBotly  ona-foDrth  oE  tbe  snm  total  of  the  61  num- 
bers.   Therefore,  they  muet  add  up  to  the  same  ; 
■ach  aqaars  ia  then  mada  magio  by  the  formnla 
;iren  before. 

A  aqnare  contoining  nine  msgio  aquarea  may  be 
x>netruoted  by  taking  the  mean  oE  oae-ninth  of  the 
lum  of  SI  numbara,  and  thea  arranging  the  nine 
iqoares  magically  j  and  ao  or  to  any  aiza. 

I  will  now  bring  this  letter  to  a  cloae  with  the 
leacription  of  a  pmparly  magic  iquare,  whiah  ahoald 
ba  copied  by  STerybody  who  believea  in  their  talii- 
manic  properties. 

Firat- — The  sum  of  the  16  nnmben  in  eaoh  row, 
rertioal  or  horlioatal,  ia  2,056. 
Second.— Erery  half  column,  rertical  and  hori- 
intal,  makxs  1,028,  or  one-half  of  2,056. 
Third.-HaJt  a  diagonal  aaoeodina  (61  to  S3'), 
added  to  half  a  diagonal  deaoeiiding  (T7  to  65}  will 
make  2,056.     This  half  diagonal  nay  start  from  any 
'de  or  any  sqaara,  sideways  or  downwards. 
Fourth. — The  foor  oomar  numhera  added  to  tbe 
four  oantraL  nambere,  equala  1,028,  or  half  a  band 
'  diagoniJ. 

Fifth. — Jf  a  aqnare  bote  be  out  in  a  piece  of  paper 
juat large  enough  toadmit  of  the  riew  of  16  small 
n,  thesam  of  thaae  squares  will  be  2,056. 


There  is  another  fn-m  at  "  aqnan"  w) 
circle ;  bnt  aa  it  would  requite  a  tpeeial  w> 
w>U  not  trooble  yon  with  it.  65  nam 
arranged  in  8  radii  of  8.  hanog  one  in  Ih 
common  to  all  radii.  Tbe  ooooeotrio  r 
eqaal,  and  the  radii  are  equal,  lla^  ai 
ecoetitrio  cirolea — the  fignras  ineladad  ia  m 
eqnaL  The  fornution  of  inch  a  oirda  w 
eaay  after  making  ioeh  a  iqDaro  aa  the  last  d 
Bldnay  Jewi 

Victoria  Park,  "— -'— ^— 


aPBnra  stbp  roB  bictou 

|14572.>-TnideaA.A.Watkinisina< 
14486)  ii  good,  bnt  I  am  atnid  the  aki 
weaken  tba  baakbona  oonsiderablT ;  beaideai 
would  be  infrioginn  on  Dediaoat'i  patent  w 
make  nae  of  bis  it«.  Ceneemmg  tbe  eaid 
of  whioh  A.  A.  W.  is  eridentiy  unaware,  tik 
ing  partionlars  may  be  useful ;— Dedicoat 
nag  to  tbe  backbone,  jnat  above  the  b» 
through  which  a  stout  9ia.  rod  paaaas ;  an 
rod  ia  a  stout  ooilad  spring,  which  is  taateni 
top  to  the  ahore-roentioned  ring,  and  at  tb< 
to  tha  lower  end  of  the  rod.  The  top  of  tl 
fitted  with  a  hinga,  on  which  the  large  eliipl 
works,_the  back  of  which  ia  pronded  with 
Its  action  ia  precisely  the  same  ai  that  of  A. 
the  catah  being  disengaged  by  tbe  action  of 
'u  monnling,  and  the  spring  raising  the  ridi 
ana  time  enablea  him  to  reach  the  saddle  a 

eeiii.  Bo 

Om  THB  BAXTS  OF  BITBOUS  O: 

[14573.1— Whiiat  making  some  analysa 
ron,  an  eipcrimBut  was  made  to  ascertain 
naion  with  nitre  and  carboQato  of  soda  wouL 
yield  the  phosphorus  in  the  form  of  aa 
phoaphato.  If  the  operation  be  properly 
out  a  bulky  yellow  precipitato  i)  obtsji 
nitrate  of  eilier,  which  it  is  impoBaibla  to  r 
phosphate;  the  posaJbiliU  was  angeeated 
might  bo  the  aalt  obtained  by  Df.    Diren 

f  PrcoeedingB  of  tha  Eoyal  Socie^,"  Vol 
and  anbaequent  precipitation  with  uitrato  o 
Sereral  anslyaes  of  tha  aalta  were  made,aui 
lowing  are  aame  of  the  reaolts  obtained  i — 
Analysia  of  the  Silver  Salt. 
The  ailrer  was  estimated  by  dissolring 
add,  and  then  precipitating  as  chloride,  so 
substance  taken  =  '6625  gram mea.  On  boil 
citric  acid  a  little  silTerchlorideeiiatingos 
remained  undispolTed  ;  this  wse  collected  or 
fused,  and  weighed,  that  adhering  to  the  fill 
being  bnmt  into  meUllic  silrer.  The  an 
■ilrer  chloride  found,  incliuling  tbe  toetoll 
oalculated  to  chloride,  ^  -0-J2  gnitDUii.9 
when  BubBtroeted  from  the  amount  of  origi 
stance  token,  learea  '5705  grammes  of  1 
silrer  sslt.  The  aolntion  in  nitric  acid  v 
procipi toted  with  hydror^hlorio  acid-  Tb 
chlarido  was  then  collected  on  a  filter  pipei 
and  weighed:  thesmouut  of  ailrer  chloride  fi 
'599  grammea,  which  =  78-17  per  cent,  o 
A  second  analysis  was  made  in  a  aimilnr  n 
the  amount  of  aubstance  tshen  was' 173  g 
The  silrer  chloride  found  aa  impurity  * 
grammes,  loaiiug  'IGl  grammes  of  the  pu 
salt.  The  amoant  of  silrer  chloride  obtaii 
the  nitric  acid  aolntion  was  -167  gramme*,  > 
78  01  per  cant,  of  eilrer.  A  third  analysia 
following  reaultq  :  The  amoout  ef  snbstan 
was  '3510  grammea,  tbe  amoant  of  silTer  ch 
impurity  was  '0801  grammes,  showing  th 
grammes  was  the  amount  of  pure  sobatAOC 
The  amount  of  silTcr  chloride  obtained  fi 
'  :rio  aoid  Bolutiou  waa  '2S3  grammes,  whii 
'72  p«F  cent. 

Analyses  of  Silver  Salt- 
Tiex  lubetouce       Silver  ohlorida       1 
taken.  found. 

■5705         ...         -5990 
■1610         ...  1670 


)  39  HG     7£S0£3IS1 


aillS35St«  LI  22  * 
3(H1U1373H  13  20  4 
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It  is  probable  that  among  all  the  f^urea  I  hare 
pat  do*u  that  soma  mistake  may  ba  made  ntber  by 
mraalf  (as  I  hare  not  gooi  through  erary  additionj 
or  tha  sonpoaitoi ;  bnt  1  trust  eran  tba  slight 
d«aription  cl  the  matbod  of  eoaitractiiv  thesqaaiM 
I  tan  ^na  will  anAbU  ib'  wwBflBalion  to  ba  easy. 


m, 


Mean  -  78'45. 


amount  of  ailrer  found  tberrfoia  agr 

the  formula  AgNU,  and  also  with  the  am 
Dr.  Direr!.  Eiperimanis  were  then  made, 
sodium  nitrato  waa  anbstituted  {or  tbe  p 
salt ;  furthermore,  the  admixture  of  oarbi 
eo^  at  first  used  was  next  left  out,  and 
waa  satiafactorilT  prepared  by  tha  simpi 
iion  GUnga  with  sodium  nitrato.  Bagan 
beat  tomporatnro  for  t' 
were  made  with  a  Bdub 
furnace,  a  coal  furuau,  and  1 
the  best  results  being  obtw  ' 
naoe.  The  ailrer  prooipitati  _  .  _  ,  _  _ 
when  dried  it  shrinks  greatlf  >  IkaailTK  ■ 
dnoad  slightly  at  100"  C.  %  Is  heat  to  d 
Tacuo  orer  oil  of  titriol,  whfa  -  " 
test  it  from  tin  actiso  at  l>gE 
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Pnparalion  of  the  Sodium  Salt. 
pnpkTs  tbs  lodinm  wii  iron  filinKi  irere  fnied 
iH-n"  uitnta  in  an  inn  crucible  orei  m  ohMi- 
ttatimee,  lizinaied  with  water  bdled,  filtered 
the  oxide  of  inm,  eviiporet«l  down  to  ■  ammll 
,  uid  left  to  eiratalliae-  Whits  aeedle-ihRped 
ale    win  depotited,  h&TinK  the   compoeitioii 

0  -t-  SH]0.  In  anW  to  obtein  the  best  jield 
e  ult,  the  orudble  ouRbt  to  be  kept  kt  ft  red 

for  aboat  an  bonr,  after  the  dafligntiati  hu 

1  Diaoe ;  otberwiH  the  iodic  niliate  will  not  be 
nlr  oanTerted  into  hjponitrile,  and  exjitali 
be  got  with  great  diffinultj. 

AnaiytU  of  the  Sodiiun  Sail. 
a  •odium  wu   estimated  by  eoDTeraioD  into 
tttot— 

irnghtDfnib-         Sodium  *n1-         Feri 


ie-88 
8lfK» 


vater  of  ciyilalliiation  wai  next  datarmiaed 
jin^  &t  100°  C.  in  the  water  bath  until  a  oon- 
weuht  wu  obtaiDid,  which  ii  pmciallj  about 


iliaeei)  waa  tbao  eatimatad  b;  bnmiiiB  with 
liaae  »nd  p«a*i^  the  ^  tbough  ttandard 
iric  aoid,  alio  bf  pn«iIiitatiBg  aa  ammonia- 
io-chloiide.    The  folloWiDg  are  wme  of  the 
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PUBmOATION  or  SBWAQII. 

tliS74.]~-I  WILL  DOW  diuau  the  third  prooHt 
^  dnling    with   sewafte— namely,  bj  filtnti 


wholly  in  it>  relatioDi  to  poaadi,  ihilliBgi,  and  pane* : 
ha  hai  not  tonobsd  on  it  from  a  tamttty  poiat  of 
new,  DOT  did  any  of  the  memben  of  the  InititntB 
of  Ciril  Ei^ineei*.  dniinfr  the  diBonuion,  toaoh  on 
ita  moet  impartant  diTiiion — name];,  iti  power  of 
pniifyin?  Mwage,  rithgr  by  oaniinji  a  aniaaniM  on 
thfl  farm  dnriDg  the  appliea^a  at  the  Hwage  to  the 
land,  or  without  caneine  any  DuiiaDoe  dniinir  the 
preooio  of  irrigation.    Why  wu  the  eaDitar^  ^eat, 


100  00 


100  00 


manta  ware  then  made  eubetitnting  aino  for 
the  rednetion  of  the  oitre,  hat  the  reaotios 
■o  violent,  and  there  w«<  not  the  ■iighteet 
ion  of  the  ult  being  Termed-  The  BOdinm 
Tory  aelnbla  in  alcohol  and  ether ;  it  ii 
f  effloreecent,  and  was  foaud  to  lose  water 
elphnric  Boid.  1  haTs  not  yst  ■ncnieded  JD 
'Hg  erjatala  of  the  potauium  eaJt.  An 
a  Bolatioaat  the  aodinm  lalt  woa  toand  to 
e  fallowing  naetiona  with  aome  of  the  matala  ; 
copper  aalphato  a  tarqnoiae  blue  precipitate, 
in  Beetle  aeid  ;  with  sQlphute  of  manganeae 
•  prenipitate,  aolnbio  in  aoetia  acid ;  with 
lio  anlpliata  a  white  precipitate,  soluble  in 
icid ;  with  nitrate  of  biiroath  a  white  preoi- 
inaolnble  in  acetic  acid  ;  with  ealpbate  of 


ituble  in  i 


eetie  aoid ;  with  barfta  a  whiti 

in   aeake  aeid;  with  calcium  Di-cniorme  a 

preeipitale,  aolnble  in  acetic  acid  i  with 
in  «bloride  a  whitish  jellov  precipitate, 
Amaarde  became  brawsiih  red,  di'aolrcd  in 
Mid,  iBBTing  a  white  reaidup  ;  with  cobaltt 

■  maiiTe  precipitato,  aoloble  in  acetic  acid  ; 
iafcal  antpfiate  a  whitish  grwn  preotpitato. 
iBMaMoaoid;  with  prolonitratc  of  mercury 

(VMipilBLu,  apparently  metallic  mercury  at 
M>,  aai  whitiih  yello*  auapended  matter  at 

i      ._!._  -.        ^^  ^jj  ^  ^.^j^  ^^jj  chloride 
with  acetate  of  lead  a  white 

acetic  acid;  with  ataanona 

I    •  «Ut«  preoipitatd,    in^ohihla   in   acalio 

Albert  K.  Menlce. 
■aHlXaboratOTy,  Eing'e  College,  London. 


anboidinate  one  of  profit  and  loaa  ?  I  think  it  waa 
a  tacit  acknowledgment  on  the  part  of  Hr.  Baial- 
gett«  and  the  I-iatitule  that  they  ware  wholly  in- 
caiAble  of  dealing  with  the  qnention  in  any  other 
manner  than  that  of  panada,  ahillingi,  and  p(~ 
The  one  all-important  cjaealion  of  purifioation 

wholly  iboTcd  on  one  aide,  to  show  which  ayatei 

farm  prodnoed  the  moat  profit,  or  which  had  ooat 
the  Boat  money  per  acre  or  per  head  of  the  popnii 
tion.  I  Hunk  this  ia  a  rery  nnaatiafaetory  maant. 
of  dealing  with  the  aabject.  The  beat  method  of 
pnri^ng  the  aewage  ought  to  lie  Brat  asttled,  and 
then  the  profit  or  loea  qneation  conid  be  dealt  with 
after-  The  Inatitnte  appeared  to  think  that  all  that 
oeaaary  to  bo  dons  waa  to  apiaad  the  erode 

^,  OTBr    a  farm  and  let    the  cropa  and  land 

deodoriae,  rlarify.  and  parity  the  aewage  if  it  conld, 
no  matter  aboat  then  being  a  nniaance  CD  the  farm 
ao  long  aa  the  farm  waa  tar  enough  away  from  a 
*iwn  or  gantlemen'a  reaideneea. 

That  ie  not  the  way  in  whieh  aiich  a  ribil  qneation 
ahonld  be  dealt  with.  If  aewiga  ia  a  niuaanoe  in  a 
'  alao  be  a  nsiaanoe  to  the  reatdant*  and 
I  farm  where  it  ia  uptied  in  ita  erode 
atate.  ITnlaa  it  ii  daodoriaed  and  diaiofeoted  prarioua 
'  lapraadiugilon  the  landitmnat  bean  intolerable 

I  will  now  giro  my  opinion  on  aome  of  the  aewage 
tanaa  which  baie  been  often  qnated  aa  faTonrable 
fiamplea  of  aewage  irrieation.  The  Tnnbridge 
Wella  aewage  farrna — north  and  aonth — t  made  a 

rtienlar  axamination  of  theae  farrna  for  ten  daya 
1871.     I  asain  riiited  them  in  ISTS,  and  I  found 
tfaat  the  tanha,  the  earriara,  and  the  land  emellad 
aa  bad  aa  aoytbiDg  that  eonid  be  oeneeiTed  -in  faal, 
the  amell   from    theae   fanna  hiad  »  diaagtctabia 
aidkening   efFeet  on   an^   one  approBohlng   Ibtm, 
eapeeiaHy  near  the  preainitating  teska,  and  were, 
at  the  Umei  I  riaited  them,  a  great  nniainoe.    1 
colleetad  aome  of  the  etnoant  water  from  aererat  of 
tbe  dr^na,  and  found    it  bad  a  aickeniDg 
thowing  that  iirinlion  w<  oarriad  on  there  : 
laodoTiae,  maeh  leaapnri^,  the  aewage,  alth.^_  _ 
Found  theaewagemneheaaler  to  deodoriae  and  Blarify 
than  London  aewage.    In  1S71  and  IB74 1  eiamined 
the  ■Bwaga  farm    at    Earlawood  for  aereral  daya, 
vhieh,  at  that  lime,  receiTcd  tbe  aewage  of  Bedh'ill, 
ind  was  intended  to  take  the  aewage  of  Baigate. 
During  my  viails  the  email  from  the  carriera  and 
jitohea  waa  Tsry  diaagreeable,  and  a  great  nuiaar 
[found  the  aewage,  aa  it  flowed  from  the  main  le' 
into  tbe  "  extractor,"  of  a  character  that  waa  m 
remarkably  eaay  to  deodoriae  and  olarify— in  fi 
it  waa  fiTetimaaeaaiertopurify  than  London  aewa 
Kotwitbatanding  that  faot,  the  aOtnent  water  ai 
Tan  otf  the  land  amelled  Tery  atrongly,  and  waa 
from  being  puriSed. 

At  Beddington,  which  I  alao  riaited,  theamell  waa 
not  ao  atrong  aa  at  Rarlawoi>d.     I  tiwk  no  aamplea, 
nor  did  I  tett  tbe  aewage  at  Beddiustoa,  but  I  thick 
the  small  from  the  carriera  was  sofficieot  to  oonaU- 
tate  a  nuiiancr.     The  Eaton  aewage  farm  I  biTs 
viaited  aereral  times   in  fire  different  years,  and  I 
think  the  smell  arieing  from  that  farm  ia  aometbing 
lery  diaagraeablB.  which  conld  not  he  tolerated  near 
ji  town.    The  chief  merits  of  the  Tnnbridge  Wella 
nod  EalOD  farms  are,  that  they  are  situated  widl  in 
ihe  country,  uotneac  any  town  or  hiahway:  but  the 
llarlawood  farm,  which  takes  the  sewage  of  BedfatU 
■jui  Bdgate,  Ucki  the  recommendation  of  being  re- 
tired in  thaconntry.     It  abuts  on  a  highway  on  two 
^ides,  and  is  too  near  to  the  asylum  ;  there  are  also 
iiany  cottages  near  it,  and  building  operations  are 
fipproaobing    nearer  to  it  erery  year.     For  these 
aanna,  I  oonsider  that    it    is   a    public   nuisance 
]ich  ought  not  lo  be  tolerated.     Tbe  eflliieDt  water 
ns  off  into  a    small  atream,  a.  tribuUry    of  tbe 
o!e,  by  the  side  of  a  highway,  in  a  rery  impnre 
ite.     It  ia  altvery  wfllfortheinhabitantiof  towna 
get  rid  of  their  sewage  by  aeoding  it  away  two  or 
ree  milee  from  their  own  doors,  bnt  I  bold  that 
tley  hare  no  right  to  aunoy  tho  pnblio  or  traTelleri 
ir   the  slrnch  of  this  aewage  being  aprend  otbt  a 
iiees  of  land  alongiide  oF  a  highway.     Boarda  of 
lealth  hare  no  more  right  to  pollute  the  atmosphere 
'J  a  aewage  farm  to  the  annoyitnee  of  any  one  than 
^cy  bare  to  pollute  a  riier. 
I  waa  engaged  makisg  obierrationi  on  Breton'a 
firm  for   upwarda    of  eight   months.     That    farm 
ttkea  the  sewage  of  Bomford,  which  Mr.  'William 
Hope,    V.C-,  Uised  for  letea  tmts.    Ur.   Ham, 


atrated  Uat  the  prooaaa  of  iingation  on  a  waU- 
drainad  form,  aa  oarriad  out  at  Breton'a,  thdronghlj 
purifies  aewage.  The  effluent  water  from  that  fam 
waa  at  all  times  of  a  very  pure  eharaoter,  hot  tba 
aewage  reaerroir  and  the  carriera  were  at  i^  tintM  • 
great  nniianea,  and  tba  ameU  arisiaK  from  the 
naerrtHra  in  oert^n  atalaa  of  tbe  weaker  waa  of  a 
Bokaning  ohaieatar.  Themfore,  DotwithslaadioK 
the  pur*  eharaoter  of  the  efflueat  water  and  tha 
large  oropa  prodnosd  by  the  aewage  irrigation,  M 
tarried  on  at  Breton'a,  the  prooeaa  wold  not  be  aon- 
•idered  aa  of  a  aatiafactory  eharaoter  so  long  •■  the 
raaarroir  of  sewage  and  carriera  eontinoed  to  Imell 
ao  badly. 

With  regard  to  Mr.  Bsulgette'a  inferenea  tha 
aew;age  baa  no  more  ralne  than  pnre  water  for  lcri> 


with  aaa  water  or  with  rain  walar,  nerar  prodnoeil 
a  crop,  but  when  theae  barren  aands  wore  watered 
with  the  Ediubnrgh  aewi^  tbey  prodnoed  orapi 
worth  ^£30  per  aera.  Whether  the  oropa  lake  us 
any  of  the  nitrogen  of  the  aewage  or  not  I  camurt 
nudartake  to  prore,  bnt  I  will  nndortaka  to  prore 
^hat  aewage  will  prodneo  a  crop  whera  walar  cannot. 
It  would  be  aa  raaaonable  to  say,  that  if  a  farm 
*aa  spread  orer  with  pure  sand  it  would  be  as  affi- 
lient  aa  to  dung  it  with  farmyard  mack,  aa  to  a^ 


ii  aewage  for  ii 


"  internutteot  downward  filtration."  1  qiuta 
igree  with  all  Hr.  BaulgoHn  has  aaid  on  this  m- 
em.  Ita  chum  to  be  a  new  invention  ia  quite  ndi- 
oulous.  What  would  they  caU  the  filter  bedi  at 
Cbaliea  or  Baat  London  Watarworka?  Ara  these 
filters  not  good  eiamplea  of  "  intermittent  down- 
ward filtrationP"  Theonly differenoebetweentham 
and  the  IVoedyrhiew  filten  ia,  that  at  Tro^yrhiew 
the  wnde  aewage  of  Uerthjr  Tydfil  ia  filtttad, 
wheivas  the  Cbelsia  and  East  London  filter  btds 
filler  aawago  very  much  diluted,  or  oall  it  wMar 
slightly  contaminated  with  t«w^ ;  atill  these 
Altera  are  goodaxamplaa  of  "  intermittent  downward 
filtration,"  and  tbey  wera  eatabliabed  long  htton 
Herthyr  Tydfil  filten,  or  before  Dr.  Frankland 
proposed  tliat  ayatem  for  purifying  aawaga.  I 
think  I  oan  throw  aeme  light  on  tha  Troadythiiir 
flltan  that  waa  wholly  OTerSooked,  or  probably  qniti 
unknown  to   the    disputants — vis.,  the   ease  with 

Marthyr  Tjdfil  aewage  can  be  cinuiaed, 

iaon  with  the  aewage  of  mau^  other  towna. 
uau.  *-m  TBiy  groBt  puHty  of  tbe  diluting  water 
wluafa  mixes  with  the  sewage  eSiuent  in  the  di^ns. 
I  waa  aagaged  tor  eight  days  in  Janoary,  and  again 
for  nine  daya  in  JdW.  1873,  eiamimng  the  SiUuiDf 
prooeaa  at  Troedyrbiew ;  during  that  lame  I  toM 
gaugioga  and  aamplea  every  two  boaia  during  the 
daytime,  and  twice  I  dented  21  MnsaoutiTe  hoai> 
to  watehing  and  aoting  the  effects  of  the  lewafn  on 
the  land,  ao  that  I  waa  »iA»  to  Jod^  of  tha  effioieii^ 
of  tbo  system  from  my  own  nndindad  obaarratioiM. 
From  theae  obaemtuna  and  aaperiBants— lat,  I 
found  tiiat  tho  sewage  of  Hartbjr  tjiSl  was  thM» 
and  a  half  timea  eauer  to  deodoriae  and  elarif;  tban 
London  aewage  which  I  take  aa  a  convenient 
atandard.  I  oannot  enter  upon  the  qneation  of  tbe 
nnmber  of  inhabitanta  oontnbnting  to  the  sewage ;  I 
only  know  tha  quantity  and  qnali^.  End.  I  found 
tbe  filter  beds,  M  aerea  in  extant,  naased  the  aowige 
at  tho  rats  of  about  one  miUion  gulons  in  21  hows 
dntipf  dry  waartbor,  bat  duiinit  th»t  time  tb«  loww 
portions  ot  the  beds,  frequauf^  ohokod  from  the 
deposit  of  suspended  mattna  from  the  sewa^,  wUob 
oaused  tbe  water  to  liaa  and  aooamnlate  in  poela, 
then  the  aewage  bad  to  be  turned  on  to  other  poi^ 
tions,  whioh  gmre  time  for  tba  water  to  filter  Ihrnigh 
the  a<ril,  after  whiob  the  soil  had  to  b*  atirrod  it 


IT  paaaing  from  tbe  etfioent  drain  at  the 
nt  S,060,000  gaUons  in  24  bouni  tba 
effiuent  water  waa  eompletelfdeadarised  and  olaiiSad 
4th.  I  f  oand  tiiat  the  water  which  diluted  the  efSMnt 
aewage  cams  partly  from  the  rirer  and  partly  from 
npringa  of  very  pnn  water  whieh  iasnod  from  lbs 


the  bill  beneath  the  eanal 

of  the  filter  b»dB.  I  dug  some  pita  and  found  some 
strong  spring  iaaning  from  the  ground  at  a  higher 
lerel  than  the  effluent  draina  or  in  the  rim.  I  Ool- 
leotad  a  aample  of  this  spring  water  whiah  waa  pro- 
Doanoed  to  be  "bBautitnily  pore"  by  an  exparianead 
analyst.  Well,  a  large  quantity  of  tbia  beautifully 
water  mixed  with  the  effluent  aewiige  in  the 
a.     I  waa  rather  aurpriaed  at  Dr.  Frankland 

5  that  tbe  effluent  water  was  psrar  than  tbo 
water  without  trying  to  explain  why  it  waa 
Did  the  faot  that  the  effluent  water  being  purer 
than  the  snbsoil  water  not  make  him  auapeot  that 
ire  water  must  be  getting  in  ■omewbere  and  mixinK 
ith  the  effluent?     It  raised  my  auapioiona,  at  aU 
erenls,  and  [  traced  the  eonrce  of  the  pare  diluting 
'ater  to  apringa  above  tbe  IetcI  of  the  rirer.    If 
>r.   Frankland  auppoaed  that  the  filtered   aawags 
alered  diieat  from  the  filten  into  tba  drains  pro- 
ided  for  the  effluent  water,  he  made  a  tuaiiiisK. 
Thefiltaredeewsji«\nv«w<n*>»'^%  SJKmwj^ "iw  w3 
1.-™     ..^.t  ™-~   .-.    •».»»,»...     a...    u»n™,  ,m\Ma  wWQei«»iiii*ii^»SaB'i&<Ji"n^Jw^'^ 
darW  tb«»mny«M«hefwi«eatUt\»a4,ammA\>a.TO'Btt4»>Afti«.»Awoi-«»»ra 
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land  itata  wu  not  ao  pure  u  tha  cfflanit  uwftge. 
KM  Mtull;  iiiigd  with  the  Oltared  tamga,  Wnd 
that  pnn  apriiiK  ntar  wss  at  the  Buna  tima  miiinB 
with  the  cffineat  lamtse  in  the  draina.  Tha  BofaaoU 
WBtsFtakan  abore  tha  Isrel  at  the  diatna  nhaea  the 
Mwage  water  oould  net  jt**  !»*'>  i^  *a8  at  all  timea 
aiiwh  putr  tiian  tha  mued  affloeat  wator,  aad  part 
ct  tlut  pore  ipring  water  at  all  timea  fonnd  ita  way 
ioto  Iha  diataa,  aiid  mixed  with  tbe  atBuent  wat«r, 
wfaioh  aaoouDt*  for  the  eSinnt  baisg  purer  titan  the 
nbioil  water  taken  from  rxnuid  >a  ueea  pnmmitj 
to  the  dialni.  5th.  I  ronod  the  nil  at  IVoedjrhiew 
waa  of  a  oharaoter  paonliarij  wall  adapted  for  pnri- 
tjinn  aawan  br  filtration,  bnt  I  thuik  very  few 
towM  eoold  gat  Iha  adTantage  of  aaeh  an  eioallant 
dltaring  i)Mlinio>  >a  that  it  oonld  not  be  taken  ai  a 
etaiidard  lor  the  average  requireil  of  other  lorti  of 
■oil  to  parif  J  aor  giren  qoantit;  of  aewaga.  There 
etuuMt  be  tbe  alighteit  donbt  that  the  filter  bedi  at 
TToedjrUew  cleansed  a  large  onantity  of  uwiffe  in 
a  abort  time,  and  I  think  Mr.  Bailej  Deatou,  C.E., 
ia  entitled  to  credit  tor  hanng  demonatialed  that 
faot.  StiU  that  doea  not  altar  the  fact  that  tbe 
Mwage  amelU  itrengl^  in  the  oarriere,  and  oanaes  a 
gnat  muMBee  before  it  paiiei  tbrongh  tha  Gltan. 
Wm.  Bnma. 
(To  be  continued.) 

TWIST  AITD  BACK  WHBBLa. 

[14S7S.]  —  CALCci^TiOKa  OB  "  twiit"  and 
"rack"  iriieali  are  to  be  found  in  almoet  erarr 
work  on  oottoa-iplnnine,  aad  it  is  a  geuenji; 
acknowledged  fact  that  if  yoa  wast  to  chuiga  yoar 
"baok  itabbing"  or  "tOTing,"  theaa  two  wheeli 
will  alio  have  to  be  ahaogtd.  MonOTer,  yon  are 
ninallj  told  that  by  aqoarinB  the  wheel  jon  haye 
■  '        "  the  hank  yon  are 

I    Utter   reeolt   by 
nee,    yon   will,    bj 
_     le  iqnare  root  of  ths  qaotient,  vrira  at 
a  taitable  "twUt"  wheel.     For   "rack"  wheeli 
"  >  piooeaa  ii  the  Hne,  eitapt  that  inetead  of  mnl- 
l^tng  the  result  obtained  after  aqoaring    yonr 


the  iqnan 


» 


wbeet  I7  the  bank  jon  are  now  pnidndng,  and 
diridiiw  by  the  hank  yon  wiih  to  prodnee,  yon 
mnltipv  "T  *^  l>aok  desired,  and  diride  by  tbe 


ansger  and  OTerlooker, 
■■  wBu  ■■  eniy  moa  on  the  ftabjeot  that  I  have 
eome  aeroea,  agree  that  this  is  th?  right  motbod 
«t  prooedore  ;  mt  from  no  sonroe  whaterer  aao  I 
ttUain  ■  mUbematieal  reason  for  so  doing.  A  ins- 
^don  oaee  eroued  my  mind  that  pertups  some 
— — '-"i— ,    indiridnBl    fonnd    ont   by 


abore  aaawetid  well  In  practic 

lUs  mode  bai  bean  held  no  as  a  standard  to  go  by 
•rer  ainoe  ^.  Bnt  anidy  there  mnst  be  eome  deeper 
aaated  leaeon  Uan  tbta.  Probably  onr  friend  who 
gaTB  na  a  hint  or  two  a  few  weeks  back  on  "  Strap- 
piarang,"  can  enlighten  ns  on  this  snbjeet.  It  not, 
emy  of  your  readeta'  opinions  on  this  point  wonld 
greattyoUig*.  Zylon. 

KIOBOBOOFIOAIi. 

[14576,>- Latslt  I  hare  been  stadying  the  tool 
«t  tbe  oommon  fiy,  and,  thongb  my  remarks  may 
net  be  new,  they  may  prore  inleraeting ;  and.ataoy 
rata,  I  hope  tbe  pngiliatioaUy  inalined  will,  if  thay 
hit.  hit  me  eofUy,  tor  I  am  bnt  "  a  littU  feUow  "  in 
tU*  sdenea.  In  tbe  fint  plaoe  I  watehad  Cies 
walking  ap  a  window  pane,  by  my  sUnding  ontside 
and  looking  throogh  a  atrong  leoa  :  thie  lens  wai 
ataoni  enooBh  to  dutingniah  tha  pads,  two  te  eaoh 
(Mt,  and  tbaprojeetiiwdMri  bnt  not  being  aatisSed 
I  made  *  glaia  oell,  deep  enoogb  to  allow  a  ly  to 
walk  aboDt,  bok  ahallow  enough  te  prerant  bis 
toningoTCri  getting  this  on  the  etage  with  a  Hln. 
flbjeotiire,  I  eonld  sea  tha  buri  on  tha  feot-pada, 
and  also  that  eaeh  pad  had  a  alit  in  it. 

I  bare  not  seen  "  Mr.  Hepwortb's  iotereeting 
arlielea  on  the  fly's  foot  in  tha  seeond  and  third 
ndnmeof  Um  MicToitopieal  Journal"  referred  to 
in  "  Dariea  on  Monnting."  bat  from  what  I  hare 
■ean  ou  naturel  I  certainly  do  not  (a(  prewat)  bo- 
IWraia  Dr.  Hogg's  "  tenast  hain."  Next.Ipnton 
a  ^n.  ohjaotiTe,  and,  after  waiting  very  patieBlly 
until  my  fly  walked  into  tbe  field  Vl  view,  I  at  last 
g»t  bia  toot  in  a  splendid  povlion ;  there  be  was 
olingingto  tbeglasiooTernpsldedown,  and  eaoh  ol 
the  pads  was  slit  in  the  centra,  to  all  intenta  and 
pnrpoata  an  ordinary  anckar )  one  toot  raised  ofl 
tbe  glaaa  waa  a  roonded  pad  covered  with  hairs ; 

battbepad 

M  that  a  ai 

4dwtly  to  o_ 

and  1^  thia  means  I  presome  flies,  Ac,  1 

lo  nove  about  npside  down. 

The  above  was  dons  in  tbe  iij  time,  bat  in  tha 
evening  ("  when  tbe  lamps  are  lighted ''}  I  look  lb» 
aama"  live  "  elide  and  prooeededwith  the  examina 
tion.  I  DOtioMl  that  the  two  pads  on  eaoh  tool  wart 
■Bdependeot  of  caob  other— that  ia,  tbe  fly  moved 
one  pad  a  IHtls  apart  from  the  ether  without  taking 
bia  foot  off  tke  glass,  and,  in  ao  doing,  the 
'  poaM  "tiftbe^  dOMd  up  when  lifted,  and 


mpanded  when  pat  down.  When  a  By  ilands  a 
little  while  in  tbe  lama  spot,  the  pads  are  teen  to 
txpand  a  little  more  at  intervsla  with  a  jerk.  This, 
1  imagine,  is  cither  a  fresh  damping  of  tbe  nndcr 
furfaoa,  or,  ai  a  boy  woold  do  to  a  leather  snoker 
ibont  to  looaen,  pal  hi>  foot  an  it  and  spread  it  ont 
lor  a  new  vaannm.  Shortly  afterwards  I  kilhid  this 
By,  and  every  one  of  bis  pads  were  tigbtly  dosed, 
to  mnch  so  that  I  oonld  not  trace  a  reeamblance  to  a 
(lit  anywhere.  I  don't  know  that  t  have  given 
loytbiag  new  in  the  above,  bnt  I  hava  oat  seen 
these  faeta  in  print,  and  this  most  be  my  exoosa 

In  examiaing  tbe  eyes  of  inseots  one  is  strack 
iritfa  tbe  bsaalifnllT  arranged  hexagon*!  has  any 
sse  been  seientifioall}  aeknowledgcd  for  them,  and 
their  bang  in  anob  nnmbera  in  a  aingle  eyeF  I 
think  it  is  universally  agreed  that  moit.  it  not  all, 
iheee  insects  see  in  the  dark.  Has  not  this  form  of 
lye  seme^n^  to  do  with  itf  It  so,  were  a  glass 
taretnlly  ont  in  the  same  manner,  shcnld  it  not  an- 
iwer  a  aimilar  pnrpoee  f  I  made  a  baantitnl  slide 
if  a  small  battarfiy'a  wing  feathen  in  this  way; — 
Pal  the  wing  on  a  bkitlang  pad  and  take  a  dry  dean 
ilide,  plaoe  it  over  the  wing,  and  mb  the  slide 
briskly  with  a  small  pad  of  orown  paper,  lift  the 
slide,  pnl  a  oover  over  the  part  with  tbe  feathers 
an,  and  fasten  it  round  the  edges.  M^  idea  was  to 
attract  the  fMthen  to  the  slioe  hy  frictiODal  alec- 
brioity,  and  it  waa  snecessfal. 

Sydney,  New  South  Wales.  U.  O-  H. 


CIBCUIiAS  MOTION. 

[11577.}— Old  readers  of  this  nsetnl  magi_._.. 
■bo  have  become  acoastomad  to  sea  letters  evarj 
now  and  then  from  people  who  imagine  it  has  been 
reserved  tor  tham  to  mtoover  some  gigaolio  trrot 
under  which  the  whole  seientiBo  world  ua  till  then 
wen  lying,  will  pass  over  letter  I4SIS,  p.  395,  with. 
mt  surprise.  As  I  do  not  fnlly  comprehend  tbe 
ireater  part  of  Mr.  Pinnington's  letter  I  shall  confine 
myBelf  only  to  a  few  poinla  in  it.  He  will  noi 
Mnploy  the  word  foroe  in  its  oioal  sense,  bntinsis' 
in  speaking  of  a  body  as  nnder  the  infiaenoe  of 
Force  when  it  is  moving  vritb  nnitorm  vdocity  in 
itiaigbt  line.  Passing  over  the  advisabilily  of  asinf 
■rords  with  the  same  meaning  as  other  people  nsA 
them,  I  woidd  ask  Mr.  Pinninpton  it  lus  method 
does  not  lead  to  contosion,  for  it  is  to  say  that  tht 
body  is  nnder  the  same  inSaeaoe  with  respect  to  the 
line  AS  as  to  the  line  AC.  Now,  if  the  force 
towards  D  did  Dot  act  tbe  body  would  move  toC  with 
1  Gonstintlf-increasing  velooity,  bnt  it  the  force 
bowardi  C  were  to  cease  it  would  move  to  O  witii  a 
Diuf  onn  velodty  1  therefore  when  he  uses  the  word 
in  ita  first  sense  be  means  that  whiob  prodnoea 
DotioD,  but  in  its  second  aeuae  that  wbieb  does  not 
pndnee  dther  motiaa  or  anything  elea — i.a.,netUDg. 
It  is  not  nsnal  when  a  body,  free  lo  move,  remdni 
st  rest,  and  doss  not  change  its  aiate,  to  say  that  it 
ia  nnder  tha  infiaenoe  of  a  force,  and  it  would  be 
equally  absurd  to  say  that  a  body  in  motion,  when 
it  dors  not  change  its  slate  of  motion,  wu  ouder 
the  influence  of  a  force. 


Some  of  your  readera  who  ban  oalj 
knowledge  of  dynamics  or  inalliiiamllia.  a 
Ifamers  not  yet  advanced  beyond  the  r 
laight  like  to  see  the  following  proof  ef  tb 
fDr  centripetal  force.  It  ii  ■n^'"''ff*  fre« 
nnd  is  more  direct  than  the  one  girw 


When  a  force  acts  acroaa  the  direction  ■ 
irhich  a  body  has  at  each  inatant,  it  pradn 
tinnona  deviation,  and  S  tbe  force  and  tbi 
Ita  direction  be  constant  the  d«TiBtian  is 
Tbe  deviation  in  unit  of  time,  or  rate  of  ds 
the  ohinge  oF  the  body's  state  of  motioi 
therefore  the  measnra  of  the  force. 

At  A  (Fig- 1)  the  body  is  moving  in  the 
lU.  Take  AD  ^  f.theveloeity.  AtBI 
moving  to  F,  with  the  velodty  B  F  ^  A  1 
SEeqaalacd  panlldtoAD.  Tbe  mot 
may  be  considered  as  compounded  of  B  E  ( 
indirection  A  D)  and  E  F.  the  devialian. 
A  B,  is  described  in  a  smaU  interval  of  Ha 

Are  A  B  -  V  i,  chord  A  B  =  c  (,  "^ 

nnd  B  E  F  are  similar  isoseeles  bianglee ;  t 
^F       BE 
AB  "  CB' 

"        '^  ~CB~  ~  7    "ii  ■ 
This  is  the  amount  ot  deviation,  and  t 
by  tha  time,  t,  during 
therefore,  the  apprtoiii 

atfit But  this  is  only  approiimi 

C  ia  a  finite  inlarval.  The  smaller  we 
■rer  we  approach  to  the  true  vnlnn  ef  1 
the  limit  when  t  vanishes  do  we  1 


Bnt  as  the  chord,  AB,  i 


taken  si 


In  the  very  simple  proof  of  the  law  of  variation  of 
navitative  foree  qnoted  by  Mr.  Pinniogton  from  a 
"  modern  writer  "he  flnda  three  errors  :— (1)  "  Tbp 
srrar  of  accepting  a  meaanre  of  the  I ' 


of  velocity."  From  which  it  would  appear 
that  he  does  not  regard  velooity  in  a  curvilinear  path 
as  tbe  distance  divided  hj  U«  ^Be  ot  describing  it. 
(2.)  "  The  graas  error  of  dividing  tbe  squares  of  thi' 
radii  hy  tha  squares  of  ths  times,  instead  ot  th> 
squares  of  the  droumferenoes  by  tbe  squares  of  thi- 
limn,  in  order  to  get  the  iqnaret  ot  the  velocitise." 
Mr.  Pinningloo  doea  not  seem  to  see  that  it  is  anlj 
with  proportions,  and  not  absolnte  magnitudes,  that 
thswriter  be  quotes  is  dealing  ;  or,  if  he  is  aware  or 
this,  he  cannot  have  taken  the  trouble  to  acquaint 
himself  suffidently  with  arithmetic  to  know  that, 
when  the  nameralor  and  denomiaator  of  a  fraction 
are  divided  by  the  same  qnantity,  its  valne  remaind 
uoohaoged.  (1.)  Tha  error  of  snin>osing  that  thu 
oantripalal  foroa  ~  —  ,  instead  of  — .  A  few  line 
tnribn  down  he  gravely  inf arms  n>  that  it  is  eqnally 
correot  to  use  the  first  of  these  formuls  when  wl' 
know  the  valne  of/;  bnt  it  we  do  not  know  it,  then 
we  most  use  tbe  second.  So  that,  if  ha  does  not 
admit  that  the  menial  act  of  kuowing  affects  the 
valua  ot  eentiif  ngal  force,  tbe  only  alternative  is  the 
'   '   '"  of  the  equation,  1  =  }. 


and  when  it  is  infinitdy  small  it  is  equal  1 
Therefore,/  —  -.    It  may,  pertiapi,  bew 

sdding  tiie  demonstration  in  Oanot,  a 
ibova.  Snpposa  an  inWrniittent  force  at 
to  cansa  a  body  to  describe  tbe  regulu 
ABCD,  bysiviugit  an  impulse,/ 1,  ate 
anglee,  A  B,  B  H  is  a  prolonvation  of  A 
k  B,  and  it  is  sastly  seen  that  U  C  is 
B  O,  and,  therefore,  B  H  K  C  is  a  pua 
and  B  C,  a  side  of  tbe  polygon,  is  its  diq 
the  resnllant  ot  the  velocity,  B  H,  and  th 
B  K  -  /t.  C  L  is  perpendienlar  to  B  H  s 
bdsg  an  isoscelea  triangle,  B  L  =  B  E. 
simibr  triangles,  hICL  and  BCL,  we 
:BC-BC:BL,or2r:v(-Dt:l(/I 
/r,  or  /  -  -.  Charloa  VT.  H< 


CWes 


e  letten  on  tb 


DOTTBLB  BTABB. 

ri45T8.1— Mb.  Seasroek  baa  called  m] 
to  Mr.  Bnruham's  letter  (1411S}  in  voi 
June  7,  and,  aa  he  ia  away  on  busiuess,  u 
to  reply.  I  fear  it  is  a  mistake  not  whi 
Brror  of  the  press.  The  }"  is  a  misprl 
irhich  was  a  description  from  recollection  1 
iistanoe  ot  the  taint  companion.  My  cwi 
at  this  companion,  made  m  1871,  may  be : 
to  Mr.  Bumbam.  They  are  :  poutian  ai 
distance,  59'7".  It  is  plain  that  this  i 
■poken  of  in  ths  next  sentence  ir  '^'--  "--- 


NOTIIS  ON  OVB  SATSIitir 

fl*579.]— ViT«LLO,  Lm,  iHD  DoFpn, 
In  my  reaent  letter  (14505,  p.  393)  there 
great  many  blenders,  which  I  am  totally 
account  for.  In  the  first  place,  tbe  1 
Vltello,  is  printed  Vitravius.  In  tbe  sixth 
the  diagram  i  is  printed  :,  and  in  the  nei 
printed  x  ''''e  diagram  comes  next :  I 
ridge  I,  conneoting  A  and  Doppelmayer, 
marked,  so  is  the  ceatrnl  monutiin  y  of 
whilst  itsW.  bonudary.  {.  is  marked  ;.  ' 
',  enclosed  by  0,  a,  i,  •,  is  likewise  not  m 
the  last  line  but  five  i  is  agnin  printed  •. 

Further  study  of  tha  diagrams  of  this  r 
to  point  to  B,  a.  and  1  as  portions  of  th 
upon  whoee  walls  the  ringi,  A,  DoppeL 
Vitello,  hare  subsequently  and  suceass 
farmed — the  remits  of  latrr  voleanie  dist< 

Mabx  Nictakis.  —  Uposi  18K,  J 
shortly  after  tlh.,  I  noted  that  "tlw  ■ 
seemed  much  brighter  than  facmeriy." 
be  eatisfactory  if  any  other  ohawvsi  ^ 
have  seen  it  would  publish  thsii  abmin 
formerly,  as  it  may  be  ramemliwd.uaid  ei 
attention  to  this  mars,  bat  oa  tin  data  si 
was  struck  by  the  additional  brighlasaa  of 
portion.  Tralill  O.  S 

10,  Tarminus-terraM,  f 
JaM29- 
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SXW  flOUTE  WAIiBS. 
}— iBiKKiNa  thit  k  fnr  rgmub  id  I 
by  >  nktiTa  whita  man,  mi;  not  be  oat  ol 
1  would,  on  thi  athtr  haod,  b«  lutereeting 
Ik  of  TOUT  raden,  I  (entiire  to  Mud  the 
: — Tm  popnUtiiin  of  Xsw  South  WalM  U 
kaboat  630,000  penoiu,  scattend  dtst an 
11,000  aqnare  nilos,  or,  uj,  thn*  limM  aa 
I   EnBland,    Scotland,   and   Inland   put 

SiaoeTj  tha  oapital,  ii  approaobed  n  a 
which  is  pionrtriaUj  beanbtol  aod  wonosr- 
dUtance  (mm  the  entrasce  to  Un  dW  to  G 
id  it  ii  am  diiBolTing  panonuoa  of  ottjt, 
c,  though,  after  paiunB  tha  town,  0» 
■tm  nni  DP  a  long  waj.  Tha  eAj  itaelt 
2,000  tciei.  The  railna;  line  open  foi 
iDsiite  of  629  milee,  and  doei  not  soma 
to  miles  of  the  CircnUr  Qomj,  whura  tha 
ind  othflr  vfluela  load  and  unload'  Botany 
ITS  CaiitBin  Coolc  landed,  is  on  the  aonthtrn 
T«i  miles  from  Sidney.  Neir<;aatle,  the 
.  75  milei  north  of  Sjraoe^,  eiports  on  an 
>70,000  toTU  per  innuoi.  thu  amonnt  t>ring 
per  rent,  of  the  total  ooal  output  of  New 
■W  The  Tui«t|f  of  mineral!  found  in  tfaii 
msiate  of  iron,  tin,  silTer,  platinum,  gold, 
ntimon;,  keroeene,  ihale,  coal,  diamondi, 
,  limeitoDB,  marble,  neeracbanui,  man- 
lamhago,  quickailrer,  ult,  and  ilaU.  With 
to  the  gold-fielda,  I  maj  mention  that  &e  . 
3  Srduejin  130  milei  awaj,  becaa>e,latel7, 

Ssntleman  airiTed  here,  and  when  hie 
:ed  him  "  what  he  would  do  after 
,f"  He  replied  "Oh,  I  think  I'll  itroll 
BOf  the  gold- Selda  andbeb«k  to  lauoh." 
rooB  are  pecniiar  to  Anitralia,  and  now,  I 
u  export  in  akini  is  beginning.  Tba  leather 
aa  one  of  the  beat,  loflmt,  and  moat 
nd  when  I  think  of  the  fact  that  as  manj 

have  been  daatrofnd  aa  pasta  in  one  week  l 
an.  I  am  anrpriaed  that  this  trade  is  not  | 
■rard.  Tha  number  of  abaep  now  in  the 
21,600,000  ;  homed  cattle,  3,100,000 ;  and 
70,000.  The  last  three  seaioiii  hare  been 
—that  is,  drought;  ones,  tfaouaandi  of  i 
Ijin^  weekl;  ;  but  we  are  now  antanDg  on 

penod,  tba  ofda  being  reokonrd  aa  191 
I  ia  Ter;  aingolar  that  io  few  tabe-wells, 

pomps,  and  snch  like  am  in  nie  in  this  | 
he  tiBij  reSBOn  I  know  of  hting  that  the 

not  pDBh  them  soffioiantlT.  In  aummei  I 
rage)  maiimam^  beat  in  the  sbada_^  ia 
,  and  in  winter 


peared  in  joor  pagea  with  much  pleasure.  Now,  _ 
think  that  a  p^ect  staff  would  obriale  the  use  Of 
sharpa  or  Bats  in  the  sijfnatiira.  What  is  desired, 
then,  is  a  staff  that  wilt  answer  theas  coaditioos. 
and  also  at  the  aamo  time  be  a  guide  to  the  eie  ;  or, 
aa  your  oorreapondeut  (letter  IMiO),  Mr.  Eobert 
Wark,  aajTB,  it  should  hare  "  laudmarks."  The 
staff  of  whieta  he  gtn  an  iUuttratian  requires  a  good 
memor;  to  retain  it,  from  the  fact  that  it  baa  not 


THX  OASBSQKUH  BXin,BCTOB. 

I     [11585.1-WiLL 
tardj  reply  ?    I  have  heen 


A.  N.  H."  (IMT^  fot^ra  & 
,    ..  .  ....  I  Terrhnay.    at  isn([htiii 

ippoaing  that  when  I  thonght  of 


.___.     I   inoloea  a  staff  of  my 

own  construction,  upon  which  I  ahonid  like  th^ 
Tiewa  of  your  raaden.  I  do  not  claim  that  it  is 
perfeot,  but  certainly  think  it  ia  more  esuly  learnt 
and  remambarad  than  the  >taR«  of  tha  old  notation 
The  principal  feature*  of  it  are— (1)  It  repreaent* 
the  keyboard  with  which  all  pI^btb  of  tha  piano  or 
organ  are  aoqaaintad,  tha  lines  reprssantiog  th» 
black  nates,  or  aharpe  and  flats,  and  the  apaoea  tlu- 
natnral  Dotas  ;  the  broader  ^P^ces  show  the  poaition 
of  the  eamitonea  betireeu  £  and  F  and  B  and  C 
These  are  ita  chief  landmarka.  (2)  The  diitanet. 
of  one  note  from  another  ia  eaiily  found  :  and  (3)  tb» 
poeition  of  the  oetave  at  onoe  aeen.  I  shall  be  glad 
what  Mr.  Wark  haa  to  say  npon  my  proposed 

Cello. 


right 

. _^  so  lam 

as  ]8in.  I  would  eliag  to  mj  faTOnrita 
form — the  Caisegrain — not  only  aa  I  atill  jafttt  it 
to  all  others,  but  I  tliink  I  bare  disoorered  aome 
other  cardinal  adrantagea  att«cbin[^  to  this  form,  if 
mooDled  as  mine  is,  wuch  greatly  increase  ita  con- 


a  S^ 


Whan  asking  Hr.  Cslrer  to  figure  the  l&n.  I 
made  it  a  condition  that  tha  mirror  should  be  pa 
bolie,  for  two  reasons — Bntly,  I  was  aniiooa 
abU  at  any  lima  to  use  it  as  a  Newtoniaa,  as  de- 
■eribad  in  a  farmer  latter  i  saoondly ,  I  knew  of  no 
eartain  matbod  of  testing  any  other  figure,  whalher 
the  seetlOD  of  an  aUipae  or  a  sphere.  The  latter  was 
I*  me  the  far  more  important  resMu,  foralthonah 
I  had  bean  able  with  some  sueoess  to  examine  the 
figure  of  my  S^in.  (With)  mirror  by  FonoauLt's  pro- 
esaa.  it  oeaaed  to  KiTO  me  any  certain  resnlta  whn 
arda  applied  to  the  larger  apertara;  other 
.  ..  _  antared  into  tha  Baleolation  whJeh  ware  hardlj 
appwent  before  (loch  aa  atmospheric  diaturbanee. 
flexure,  Ac.),  aod  destroyed  all  oertainty.  I  had 
ml  tba  place  to  alUok  so  difficult  a  problem  ;  it 
■bonld  be  encouuterad  under  groand.  Thia,  I 
tbonght,  might  probably  happen,  and  it  infiaenoed 
my  request  to  Hr.  Calrer.  No  doubt  tor  those  who 
would  not  nndertska  the  patient  labour  and  trouble 
required  in  matcting  a  secondary  to  so  large  a 
mirror  it  might  hare  beau  better  to  say  :— "  Slake 
for  me  and  monut  the  beat  Caiaegrain  refiector  yon 
can,"  and  to  tearc  the  choice  of  the  figures  to  the 
nerson  aelected  to  couBtmot  the  teleacope ;  but  for 
molt  neoeesary  to  know  the  corre,  aa  I 


meant  to  set  aboot  die  Bgnring  of  the  oonrex. 
only  do  Mr.  CalTerbarajnstioewnen  Isay  Im  "" 
very  beat  for  me,  and  I  am  Tary  much  plaoi 


ia  work.    Tha  figure  ii  aa  nearly  ai 


new  stsff  and  ita  practicability  for  gi 


a  of  the  abonginal  brainj,  the  natiia 
;  a  Tcry  furry  harmless  creative  that  men 
ahoot,  because,  if  wounded,  it  criei  so 
like  a  baby.  Tba  laughing  jackass  ia  "  a 
]  Bcakee."  Some  of  these  birds  sit  up  in 
se  oppoaite  this  house  and  laugh  by  tba 
tocher,  but  woe  to  the  snake  it  sees  !    It 

Stileahip  by  the  back  of  tba  neek  and  up 
a  air  in  DO  tine,  then  lata  the  anake  go, 
ill  is  generally  sufficient. 
Oned  the  railway,  and  I  should  like  to  say 
rds  on  the  xig.zog.  Thia  wouderfal  piece 
ering  is  90  miles  from  Sydney  on  the 
'  'a  oonstmcted  on  a  gradient  of 

from  8ydr~ '""  " 

a  shunt,  ai 


•a  tba  next.  Whan  you  are  at  Uie  lop  yon 
le  bottom  raila  directly  undsmeatb  you,  at 
(  about  £00tt.,  which  appear  to  be  a  foot 
al  gaoge  ift.  S^in.  The  line  jnst  here  cost 
Mr  mile.  The  lowest  on  our  lines  is  3Stt., 
Igbcat  3,65SFt.  above  sea  lerel.  In  codcId- 
Hod  a  tew  names  of  towns  in  this  colony — 
iemeu  might  fancy  them  for  their  cott^ea  r 
mg,  Bnlgandramine,  Coonahkiatnan, 
Qa,  Qinninderra,  Ooorangoola,  Jembai- 
FalUmallawa,  Tooleybao,  and  Woomar- 
B.  C.  B. 

3B  gth  OB  DTMINISHBD  TttlP 
—I  DBNY  that  tha  chord  O,  E,  C  sharp,  B 
lair's  "  Suite  for  the  Violin"  is,  as  your 
lent,  A.    Coates   (let.   14513),    asserts,  a 

and,  on  tha  contrary,  I  affirm  that  it  is  a 
1  Tth.  Had  it  been  a  minor  9th  in  Q,  the 
Id  bare  been  G  B  D  F  and  A  fiat,  whersa 
bare  are  Q  E  C  sharp  and  B  fiat,  of  whiek 
atea  are,  as  I  affirmed,  the  tiro  last— 
ledinla  nolea,  E  and  Q,  constituting  an 
Eli  minor  Uiirds,  being  ueoeasarilT  takim  on 
as  Laclair  has  written  them.  Ordinarily,  . 
ia  plaeed  on  the  leading  note  cf  the  minor  I 
■a  thia  music  modolatea  into  tha  mode  of  I 
of  wUob  A  sharp  is  the  testing  note,  a  | 
ion,  with  an  enbarmonio  ti^nsition,  gires 
tm  A  aharp,  C  sharp,  E  natural,  and  O  . 
■o  *  thoii  of  the  diminished  7tb,  and  tha  i 
«  nqum  to  introduce  ua  to  tba  mode  of 

_u_..  .!._    ijjjj^  oonduota  ua,  I 

laaao  fowler  Ballard.     ] 


HUBIOAI.  TONB8. 
114583.1— Mt  reply  to  the  questian  propoaed  by 
"  B.  C.  K."  (let.  1U67)  is,  that  the  note  AI ,  iu  the 
passage  quoted,  is  iutmided  for  one  that  is  higher 
than  the  Bb,  and  I  think  it  probable  that,  as  pro- 
duced by  the  beat  performers,  it  is  an  npwardt 
infleoted  tone  between  the  BH  and  Bfl.  But  aa 
"  H.  C.  K."  has  more  to  say  to  any  person  who 

ipliea  "  bigber,"  and  a  further        -■--  -  •-  --•-    "■ 

meeiTe  that  this  replr  '"  *"  ""' 

'e  have  got  what  he  hi 

June  29.  Tred.  J.  Jaokaon. 


TBIiBFEOSIO. 

[11584.]— Thi  following  phsuomenon  may  be  ol 
Dtorest  to  some  of  yoar  readtra :— When  the  two 
i  daacribed  below  arc  put  in  eonneetion 
ncta  other,  and  a  weak  galvanlo  alamaDt  (I 
1  Henotti),  and  placed  on  a  table,  if  the  latter 


A  slightly  shaken  the  telephone  gives  out  notea 
viiich  BOmetimes  l^t  for  hours  at  a  time,  during 
*hich  period  tba  note  given  out  variea  auddenly 
irithout  any  apparent  cause ;  but  if  the  telephone 
IS  removed  from  the  table  the  sonnd  atopa,  and  no 
smonnt  of  ahaking  will  induce  it  to  continue  until  it 
IB  replaced.  Th«e  notes  are  so  loud  that  they 
lan  be  heard  from  one  room  to  the  other  willi 
lose.  Perhaps  some  one  can  eiplain  this  oeeur- 
reooe.  A,  two  wooden  tupports ;  B,  two  pieces  of 
•ood  screwed  to  A,  which  hold  C,  the  diaphragm,  at 
two  enda  only  ;  D,  a  weight  to  r^ulate  the  preeeuTo 
of  the  carbona  ;  E,  a  wire  fsstaned  to  the  boriian- 
tal  carbon,  along  which  D  alidea  ;  F,  an  upright  wire  j 
which  anpporta  the  boriiontal  carbon  by  being  passed 
through ;  6,  bole  in  the  oarbon.  II.  O.  B- 


error,  which  coma  to  my  astistanoe  whan  fitting  the 
laeondai?  mirror.  When  I  got  tlia  mirror  last 
I  Aagust  I  <rae  juat  in  time,  oaing  it  aa  a  Newtonian, 
I  to  catch  four  glimpaee  of  the  satellites  of  Hare — two 
I  of  theefl  were  afterwards  confirmed  by  a  refcreuea 
to  tiie  ephemeris  which  appeared  iu  Ifature  ;  of  the 
!  other  two  I  am  in  some  doubt.  Since  then  I  have 
I  been  using  the  very  few  good  opportncitie*  which 

it.  I  have  ground  nine  of  thaae,  doing  three  at  a 
I  time.  The  first  three  were  of  too  small  diameter, 
'  the  onter  edge  waa  slightly  degraded  and  the  defini- 
tion spoilt.  The  aeoondtbreewereof  too  abort  fbena, 
I  but  one  proved  an  excellent  match,  and  gave  apkodid 
,  definition  on  ISin.  of  the  targe  mirror.  The  tUrd 
three  wluch  I  have  iu  hand  at  preeent  are  likely  to 
supply  a  good  match.  Tha  grinding  and  pt^hiogof 
I  these  has  taught  me  many  leesens — above  all  tha 
I  great  advantage  thera  is  in  bringing  (ha  glaat  up  to 
the  vary  finest  poiBible  gndn  before  poluhing,  it  » 
really  good  figure  is  desved. 

If  it  ahonld  be  thought  a  long  time  to  oomplete 
this  waA  I  would  ask  yonr  readers  to  remember 
the  veiT  few  evenings  we  have  suitable  for  sndi 
woric,  the  inopportune  oocorrence  of  good  mghts  for 
one  who  boa  other  dutiea  to  perform,  and  perhaps 
the  tasbdionsneas  begotten  by  the  oouatant  wa&hing 
of  anck  good  work  aa  the  6}in.  (With),  and  my 
odmiraUe  31iu.  (Cooke  aod  Son's)  can  aooompliab. 
[a  teatiug  thus  two  mirrora  one  soon  learns  to  gnesa 
irhat  is  wrong,  hot  bow  to  oorreot  the  error  ii  a 
rery  different  thing.  Aa  regards  "  figure,"  1  am 
coming  more  and  mora  to  the  ooaclnsion  that  aven- 
nesB  and  equality  of  carve  hare  more  to  say  to  good 
definition  than  the  character  of  the  curve.  "  That 
is  a  good  fiirure  which  xivea  a  good  image" 
IHerschel).  Delicate  definition  seems  krgdr  to 
depend  on  a  good  polish  and  uniformity  of  eunace. 
Ihe  kind  of  polish  on  the  silver  film,  too,  is  Tery 
important:  nothing  but  the  black  ptfisb  wiU  do 
really  good  work.  All  theae  oossiderationa  tend  to 
explain  the  curious  drcnmetances  I  mentiOMd  in 
my  last  latter,  that  one  aegment  of  a  mirror  ptr- 
formad  hatter  than  the  rest,  aHhough  it  is  t«t 
lifficnlt  to  trace  thia  variety  et  performanoe  to  in 
tnie  oanse.  It  may  be  that  the  portion  of  the  milror 
exposed  is  better  ailvered,  or  better  supported  at  Ihe 
back,  or  that  the  perpendicolar  strain  aimes  better 
sritb  it,  or  that  it  looka  out  through  a  less  trouble- 
tome  stratum  of  ur  in  the  tube,  or  that  the  portion 
of  the  flat  it  employs  is  moro  perfect,  hut  tha  fact 
remains,  and  any  One  can  teat  it  tor  himself.  Hy 
tube  ia  of  apiral  latticework,  wood,  after  the  pattern 
it  Great  BMbcnme,  and  I  find  a  good  diffareooe  in 
the  ateadinaea  of  definition  from  this  causa,  aaps- 
ualty  whan  using  it  as  a  Cassesrsin. 

A  word  aa  tO  the  powers  of  a  Caaaagrua  tela- 
Acope.  It  ia  often  objected  that  they  are  high,  and 
that  it  ia  impooaible  to  keep  them  down.  Ferbue 
ihoie  who  make  this  objeotion  do  not  realise  the 
isct  that  there  is  a  limit  of  power  below  which  it  '- 


-  lOin.  wide  (tbe  usual  estimate)  it  will  not   ba 
leaaible  to  use  a  lower  Mwn  ttiKQ.^  SMwwiwn*  wi.  ». 

>  tow,  laI*S«l»«I^»«wV»"'*  ■** '"'"■*™^*'**^ 
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of  IBJ1  (romthoeyepieiMwill  ba  of  gFMtar  diamslsi 
thui  tkapnpiloF  uaeje,  uii]  aome  Mloit.  KeapinE 
tliii  ID  miDd  it  nukj  Tery  well  be  token  as  ■  rule  (us 
Fnifaior  Nswcomfa,  in  his  rectnnt  work,  hu  thowii) 
th>t  tks  lowest  pDwpr  an  objoct-glua  or  mirror  will 
baar  on  b  itar,  iF  the  whole  apniure  ii  to  be  em- 
ployed, m&T  be  found  by  [Daltip|7ia(t  ihe  namber  of 
nchaa  in  the  aperturg  by  5.  TLis  would  ffiTs  the 
leaat  powfr  on  ■  4ft.  mirror  a^  210,  whioh,  f  find,  ia 
the  lowwt  aapplied  with  the  Qrent  Malhenme  by  Mr. 
OniUb.  It  ia  obt&insd  by  uaioe  with  the  aeeondary 
mlmr  m  field  tenia  of  1ft.  tin.  ^na,  no  rary  exaffini- 
ntol  toooa  whea  compared  with  the  focna  of  tiio 
Oieat  Bpecnlum,  30ft.  6in. 

Bjlhaway.whydoa*  Mr.  Fonne-.y  (11502)  Bill 
tha  aky  At  Auatralia  "  petlaeid ;"  I  hare  read  that 
itia*  alnpilarly  troubleume  climate  for  ohaerra- 
tioOi  the  acorchine  >an  raising  a  tarmoil  in  the  air 
not  aoon  quelled  afler  dark,  and  filling  it  with  a 
dimd  of  microaeopic  dnit  so  all-pnTadin-.'  that  it 
"    taontohjeotf  


..,.  ..     „         .       .      iileast 

ol  all  reqmred.  After  this  ia  the  rainy  tauon,  when 
erorything  ia  saturated  and  drippiag  with  moisture, 
and  the  very  penkniTca  nut  in  toe  pocket.  It  ia  not 
certainly  like  uther  Italy  or  Egypt. 

It  anrely  ww  matt  untortuoatr  that  this  aplcndid 
fajaacope,  the  moat  perfect  rcfleetor  enr  maJe, 
■boiild  haTS  fallen,  in  ita  early  life,  into  inch  nn- 
ikDlad  hands.  Tbo  reokleaa  treatmeDt  to  whioh  ita 
delicate  apecnla  were  tnbjeeted  after  ita  airiyal  in 
Anatnlia  tends  largely  to  explain  the  sniall  raanlCs 
which,  until  lately,  haya  been  obtuned  from  it.  It 
ia  plaaaing  to  know  that  one  now  guidoi  ill  mOTe- 
nenta  who  will  soon  make  ita  eieeUenoe  known. 

Bat  to  return  to  the  powers  which  are  poaaible  on 


nuiror,  aimilarto  Lord  Boaae'a,  is  ^0,  whether  it  ia 
oaed  as  a  Newtonian  or  Casanrraio,  and  it  would  be 
no  diffientt  thing  to  obtain  uis  power  on  a  mirror 
of  that  apcrtnre,  mounted  aa  a  Caisegnun,  by  niins 
ft  eooyax  of  about  lOft.  foeaa,  and  a  Celd-Uoa  « 
•bout  ift.  loena.    It  has  ofti>n  atruek  me,  too, ' 

niMli  more  conienisnt  the  Cassegrain  form  v 

laTB  pTOTsd  (pardon  the  aadaciou}  conoeptiou)  had 
tbtlato  Lord  Boase  aelectfd  it  aa  hia  model.  Sup- 
poiilUl  the  preaeut  mouuting,  or  somethinB  similar, 
to  Tomun,  the  obsarrer  would  ait  on  a  low  chair 
■ndameath  the  great  epeonlam.  The  teleaoope 
ihonld,  of  oonise,  be  supported  on  one  aide,  and  not 
•■  DOW,  on  a  ball  and  aacket  joint  nnder  ita  centre 
— mi»ri::g  onlr  at  iuterrala-aa  the  eyepiece  trayeiled 
from  him  in  lia  short  arc,  and  onnpletely  iheltered 
from  the  cold ,  How  different  thii  would  be  to  kit 
praaant  poaition '.  Moonted  in  a  cage  aometimoi 
Soft,  from  the  groand — poiied  in  mid-air  a  prey  to 
•tery  boatilo  gnat — always  mOTing — with  a  aenee  ol 
aadlaaa  ehuna  and  pulleya  erer  moiing  around  Mm. 
My  ISio-  ia  moonted  on  tbia  prineiple.  The  tele- 
0  ia  hinired  to  a  pivot  immediately  nnder  the 

_  .J..  ,,i.L.  _: — =^-  lospondedinalti- 

Bnlerpoisaa,  witb 


ofaatrrer  atta  balow  tha  mirror,  and  need  hardly 
•taU,for  thereoaonataMalMTa.    Tha 
li  altaiimnth, but  to  avoid  thefrcqnent  ..  .  _. 
twolMiidlea  when  the  obieot  ia  within  00°  of  th« 


tno,  which,  with  his  one,  make  the  three  I  men- 
tinned.  I  thank  him  for  the  date  of  the  Vol.  I.  he 
((•otea  from,  and  I  auppoM  ihe  booh  I  have,  "  The 
]':aonomy  of  the  Etob,"  Fsrt  II.,  which  rslatea  to 
tdaaeopes,  and  is  datt^  1S35,  is  a  aenind  edition,  or 
rrprint  of  tha  one  he  bn<.  I  am  sorry  I  ovFrlooked 
"the  wondroni  ohangps,"  4e.,  hnt  Mr.  Deanett 
;i]iiat  remember  I  hare  not  a  SJin.  tete°oope  to 
cibeeTTe  them  with  ;  however,  I  nn(rhtta  have  written, 
alter  on  p.  433,  of  Vol.  XXV.  of  the  Ehqubh 
^[SCUANTC,  something  Mite  this,  "aa  to  amoant  of 
ditail  ihown."  The  reaolntion  sipresaed  by  Mr. 
Dannett,  at  the  end  of  letter  14511,  is,  perhaps,  a 
viae  one.  8Ha.  O.-Q. 


[This  eontPDveray  ends  h 


-Ed.] 


MB.  DKSirHTT'H   OAUTIOH  TO  TOITNO 


I  referred  of 


[1-1587.]-The  appeara' 


g  like  hilli,  and  t 


I  did 


REPLIES  TO  QUERO 


'.*  At  their  ontiMra,  Oermpendmtb 
(naeMiIIv  regutited  to  numKim,  in  eath 
(V«  Htla  and  n<mi«r  o/ lh«  ?u«ir  oaftacL 

[Saaee.]— Byatomalia  Uamory.— Hr. 
temple  may  perhaps  find  aomathingtohiai 
t!ie  following  eiampUs  from  various  anl 
fian  that  a  }:Ji.'inaHa  tcchniea  may  be 
Highest  a  considerable  number  of  facti 
having  t 

loentoli _ 

—Sin  amol't  is  ea  cot  — 
Iractiona  bein^  eipandfd 

-ie..  Sin  (o  +  1 
KiampU  2,  from 
(.nves  the  names  of 

'■  PthiM/' 


"large  nnmbar  of  ai 


.—The  folio 

signs  of  the 

la-ze.     lan-iea-virg.    Lib  •  ac 

f-pisc.      Eramfile    3,  from    i 

Eight  reasons  are  ^iven  by  A; 

'how  that  virtae  has  to  do  with  pleasore 
rhey  are  sn^iieated  by  tho  fallowing  lin 
iilaaaars,  actions,  and  pirn  ■■».  choice, 
lilaaaare,  and  e^aw.    Eiample  4,  from  '"- 


nat  ae«  aa  Mr.  Birt  thinks,  and  as  "  Mao"  deiL 

orer  tha  whole  moon.  I  have  never  teen  it  so  :  it 
hia  always  affected  small  objects  only,  objects  of 
iruch  the  same  siie  aa  those  Mr.  Dennett  mentioaed. 

That  made  mo  think  it  was  the  same  appearance  aa 

tUt  whioh  he  abierved.  I  have  never  seen  it  with  a  '  ia  the  lUnU-avc,  and  the  angle  ii 
litrge  crater,  sueh  aa  Theophilns,  aa  Mr.  Birt  has  ;  it  I  right-aoTle-  This  may  be  put 
has  only  affested  certain  small  objeots  without  ■'""■''•■  i'i™..-,.i..in  .™.;.  iw.^in 
n fleeting  others  in  their  neighboarhood.  One  instance 
"     '"    on  tha  N.  border  of  Fracaslorii 


1  then 


sntly  c 


Mr.   Birt 


._ .t  by  libration  makes  ..  , , 

I  think  what  I  hifve  aaan  moat  be  dne  to  that 
I.  BriakvraU. 


USEFUL  AND  SCIENTIFIC  NOTES. 


OmainaDtinK  ZiDo. — A  ehamicnl  prooaaa  for 
civering  aioo  witb  colonred  eoatiofrs  has  lately  been 
ilsscribed  by  Dr.  L.  StUlc  in  the  En^inmnnf  ofid 
Tfi'aing  Joiirnttt  The  artioles  of  sine  arc  first 
hrightoned  bjr  vigorona  aoouring  with  quarti  sand, 
maietened  witb  dilute  muriatic  aeid.  potting  them 
.  juiekly  in  water  and  then  wiping  dry  most  earelully 
\nth  white  blotting  paper.  To  in<>ure  ancossB,  how- 
I  ver,  it  ia  necessary  to  employ  zino  as  free  as  possi- 
lile  frora  lead,  and  to  have  it  bright  like  a  mirror. 
When  these  conditions  are  fulfilled,  the  metal  may 
he  coated  with  a  variety  of  most  beautiful  eolouri 
ly  immereion  in  a  solution  of  alkaline  tartrate  of 
lopper  for  a  shorter  or  longer  interval  of  time, 
ilependiug  on  the  cclaar  that  ia  desired.  *"  ' 
tion  ie  made  by  dissolving  three '" 


,>ng!eona.- 
Tho  first  tfa 
Ihe  Popaa  w 


:ii,;;_ , 

ned.  and  the  dates,  a 
Gray's 


.,„ ,_    __jl»ining 

IDOT  parts  of  hydrate  of  eoda  to  43  parts  of  water. 
If  the  line  ia  dipped  in  that  Ijqi  -  -    '       - 
of  10°  Cels.  (=  40°  Fahr),  - 


nstic  soda  lye 


id  at  a  ti 


Ihehi 

tho  follov._„   . 

r,ioa  :'■  —  Nic-BU.Con-Ari-tol :  Co-Da-Th( 
Kph-Co-The-NeB-*b,  Etamplc  fl.  Di 
Oalonlns. — A  function  can  onl^  have  a  ma 
minimom  value  if  the  firat-denred  functios 
uot  vanish  ia  of  an  even  order.  This  mi 
TSembeTed  by  the  following  lioes ;  Mnrv 
can  be  when  the  first  valid  derf  ia  i 
then,  if  the  even  bo  poi  we  have  mini,  hat 
iiumm.  For  the  mode  of  applying- 
memory  (o  the  learning  of  foreign  langusn 
nfer  Mr.  Temple  to  any  of  the  booka  of  Bi 
ifhiah  may  be  aeen  in  the  Britiab  Museum, 
iidd  that  the  above  eiamplea,  with  the  ei( 
:Tos.  3  and  «,  are  taken  from  Cray's  " 
TeohniOB,"  or  Kirkman'a  "First  Mt 
Iieaaona." — Old  Ososian. 

rs!fll4.]-aaillag  Boat.— A  boat  ZOft.l 
taken  to  piecea  should  have  stronp  daub 
inserted  where  it  ia  proposed  th»  division! 
made-  These  frames  must  be  wide  enouKl 
them  to  ha  joined  together  by  |  or  1  bolts 
ti  thin  waaher  being  placed  on  each  boll  be 
fraaMS,  so  the  frames  ahall  not  qnite  toi 
Tiiay  otherwise  be  built  in  the  ordinary 
ifhen  completed  the  bolts  connecting  ii 
frames  removed,  and  the  akin  aawn  thi«« 
upon  ends  of  the  parts  muatbe  planked  over 
Ihe  frames,  and  the  connection  of  these  U 
l;elson,  bilge.  Bod  gnnwale,  etrengtbenei 
tiraoketa  or  kueea.  8ii  bolts  to  each  I 
<:nongh,  two  near  the  keel,  one  abont  th 
ide.  and  one  neai  eacli  Rnnwala. 


the   t 


paraUactie^  conise  by  an  amngement  excellently 
deaoribed  in  an  early  voleme  of  your  journal,  and 
enbecqnently  at  a  meeting  of  the  Boyal  Ajtronomiad 
8ome^  by  Lord  Liodsair. 

"  A.  N.  H."  ia  qnite  right  abont  the  focal  length 
every  foot  added  laves  moch  tiTue  aid  pains  iL 
matahiDg  the  two  mirrors ;  but  he  ia  gnite  wroac 
in  hia  interpretation  of  Sir  J.  Herechera  words  ro- 
latiog  to  the  convexity  ot  the  small  mirror,  the  tact 
being,  the  longer  tho  focna  of  both  (maJcing  thf 
foeoB  of  email  I-Sth  to  l-Sth  of  large),  the  easier 
will  be  the  adjoatment. 

Aa  to  the  reaaon  why  ao  few  mirrora  are  gronnil 
er  polithrd  to  b«  used  either  in  the  Newtonian  or 
Caiaegiain  form,  I  can  only  suppose  there  areeem^ 
meohacieal  objeotione  to  it— perhnps  a  change  ii 
gnncling  or  poliahing  tools  to  avoid  degradation  at 
the  edge  of  central  hole  (this  ia  only  conjecture),  or 
it  may  result  from  the  ahseaee  of  demand  ;  bnt  of 
this  I  feel  confident  that  the  Cassegrain  ia  tho  rt- 
flacting  telescope  of  the  futnre.  I  am  still  further 
Itrengthcni'd  in  thia  asauranoe  bv  tho  knowledge 
that  Dr.  Henry  Draper,  of  New  York,  after  man^ 
jeara'  experience  with  the  Newtonian  form,  bf 
monnted  bis  latt  nnd  moat  perfect  production  i[i 
this  manner,  and  has  now  one  of  the  finest  Caas". 
gnin  rvfieetora  in  the  world  of  28in.  aperture.  It 
would  he  interesting,  iudoeil,  to  know  from  him  the 
naeona  of  this  choice,  and  the  eiperieooe  he  bas 
gatharad  from  it^  conatmetion.  Hyperion. 


TBIiOaOOPIO  AFBBTUBEB  AND 
MT8a;i.F. 

[14SaG.^LiEE  Mr.  Dennott,  I  wua  not  awari 
&*t  ie  had  girea  more  than  one  extract  from  Dr. 
Kitcbiaa't   ••  Eeononiy  ot  the  Eju,"  bat  I  gayi 


violet  aftt. 

liautea,"  takes  a  aplondid  dirk  brown  in  three     of  aole  Uathar  mnat  be  interpoaed  betwMn 
ramuwe,  changes  to  green   in  four  and  a  half,  to  '  "'  tbo  bolta  and  the  fntmet.^and  also  andei 
[TOldeo  yellow  in  six  and  a  hnlf .  and  to  purple  in 
eight  and  a  half  minutea.    It  the  liqnid  beemploycd 
lit  another  temperatara  than  that  given  above,  the 
ftppearance  of  the  different  —' -"'  -'~  - 


..  prevent  leakage  through  tha  bolt  ho 
may  also  be  well  ameared  with  a  mixtni 
trax  and  tallow.  Bnt  it  "  Irishman"  ia  ai 
iind  proposes  to  bnild  bis  own  boat,  be  I 


L  appearance  of  the.affercnt  oolonn  wdl  .*l">J"y  ,  ,7akeHrfirat  essay  on  a«nal 

,n  other  abort  perio^  of  time. .  It  tiw  woo  be  left  ■  „j  4,t_    beim,    in  3 

lonmt  t^tt  ei*b'  "d  •  half  nuntM  m  the  ooppct  ,^„aodate  tim  and  two  oi 

liquid  at  10    C,  the  loAt-nMBlioiiad  pnrpla  coIout  „„ii,  built  by  i 

.U»apM«aa,  beioff  raplaaed  by  one  or  another  of  the  ..imare  send 

'  preoadieg  hnaa,  dipaadinit  on  the  time:  ''"*  "—  ~ 
ihey  are  nenr  it  tba  aMne  brilliauay,  and 


-.  three  frian 
carpenter,  and  1 

full  apeoifiiHtion  and  d 


)3.]— Ohemleal    Baaotlon    (C.C 
la  nothing  ia  knoim  aa  to  tha  nab 
ng  matter  in  omde  palm  oil.  except 
ileatroyed   by  oxidising  agenta,  the  fira 
'    '   ■--  -'-   "lia  gnory  oannot  be   givi 


but  then  : 

_^ and  will  con-  | 

...inallTdimiaiBti,nntil  after  some  daya' immersion 

iho  sine  ia  eovered  with  a  miacoloured  anboiida  ol  , 
loppcr.    For  tbia  reaaon  tho  articles  are  removed    , 

'rem  the  bath  as  eoon  aa  the  desired  colour  ia  fairly    _^ 

levelopad,  and  rinsed  immediatoly  in  water.    After    (hlori__  .  .. 

lareful  drying,  the  metal  mav  be  coated  with  a  oesiam  limeatooe  or  chalk.  Potaaiic  did 
lood  varnish,  to  make  the  eoloara  more  durable.  '  obtained  by  roasting  chroma  iron  ore  in  a 
Silvering  and  gilding  line:  A  direct  pilvering  of  uiry  furnace  witb  chalk  and  potasaic  • 
line,  according  to  Et>ermayor,  is  not  praotioable.  i  diygen  is  ahaorbed  and  potaaaic  chromat 
For  although  the  sine  covers  it-elt  speedily  and  ,  This  is  dissolved  in  water  and  Bitnc  a. 
nicely  with   silver  aa   well  «   with  gold,   yet  thip  I  which  oonverta  the  normal  salt  into  di 

.i:oHting  becomea  doll   and  anieemlv   after  a  ahorb    'bus; 

time.  The  cause  of  this  may  be  that  the  coverin)'  iCrOjlCo,  +  2NaHo  "  CriOtKo,  +  2NO, 
is  too  thin  to  perfeoUy  cover  the  linc.    There  If.  38S  ISC  2U3  XK 

no  other  means  left,  therefore,  hut  plating  the  metal  '  With  respect  to  the  reactionsot  the  vitrio 
first  vrith  brass  or  copper.    It  uot  being  sufficient,    "Derby  "  had  beat  oonanlt  some  good 

.  however,  to  merely  cover  the  line  by  simple  immor      chemiatry  "' '  ■'  '■ — '-  — "• 

aioR,  it  is  neceeaar;  to  produce  a  good,  durable  pre-     bo  glad  to 

icipiUte,  which  may  be  accomplished  by  naing  thr  '  [32701-] — Pony  Bloyolo  (TJ.Q).— Thi 
galvanic  battery  and  a  solution  containing  cyanidi'  '  all  that  it  profea'ea  to  be.     A  book  is  pi 

I  of  potaieiam.     A  process  hm  of  late  b<>en  pablishol    Tinaley,  ot  the  Strand,  entitled"  Tha  Biae 

.  in  Germany  to  cop  per- pi  ato  zinc  articles  by  eimply    lopmoutof  Bicycling,"— J.  E.  Om,i_ 

I  aaspendina  them  on  line  wite«  in  a  folntion  of  bluo  [32727. l-Ochre.-Tbia  query  baa  no 
vitriol  and  can-tio  potaah,  which,  to  prevent  a  pr*-  .nawered,  and,  as  I  have  a  qnery  of  the  i 
cipitate  being  thrown  down,  ia  mixed  with  tartan?  I  will  engraft  it  on  to  this  One.  t  Ibti 
aeid  or  glycerine,     Ebermaycr  further  remarks  thst    ocfare  Sit.  thick  ;  a  portion  of  the  seam 

I  all  articles  made  of  aheet  zinc  are  better  adapte-i    and  the  other  portion  brown.      Cha  a 

Ifor  plating  with  brass  than  castings,  beoausB  the  ,  chemical  friendi  inform  me  how  I  «an 
latter,  if  not  most  carefoUy  bandied,  are  liable  U 

1  be  diifignnd  with  black  apeU. 


12,  1878. 
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ct  will  obiiffs.— Mori  Liobt. 
oa  3XU)l.]— Weld  Ins  Steel  (UQ  >:  "^A 
i«"    Btool.— M«n7    pfoplB  pmteM    (on 
U)  tiiiii  1  bnt  T  Diuph  doubt  if  it  i>  rouibia 
It  "  imith  "  to  mid  three  oat  of  fonr  hekU 

nitb  &t  th»t ;  bnt  I  ence  lild  irfld  two 
(Tardlow'i  hud  tool  itMl,  }iii.  miubto,  br 
tead  at  und.  &  miitnm  at  4  puti  bom 
t  akl-ammouiw),  poonded,  irell  miied,  and 
plamber'i  ladle,  and  then  poonded  fins 
Tn  it.  aod  nport  if  >ncce>ifal ;  it  ia  mirth 

-FtMBM  BiBPICI. 

— Vleotra-HaKiiet.—HaTlnB  nad  In  No. 
il.  Hr.  Waif  endanger'!  iastmeUoii  (oc 
Dauiell'a  cells,  I  prcvnred  the  neceuarr  . 
.  and  made  thm ;  bat  I  «u  odIt  set  enm- 1 
tricitf  trom  them  to  ring-  an  eleclric  ball 
7.  I  may  add  that  I  did  not  noak  top  and  ' 
'  ponna  cell  in  melted  paraffin,  and  mads  , 
»n  a(  copper  aalphate  by  crnafaias  it,  and  . 
'  in  water.  T  do  not  want  the  battarj  for  | 
I  pnrpoaa  but  to  ring  an  aleetrio  bell 
iion  with  a  telephana.  Could  I  trouble 
mdanowr  to  ear  whether  the  battery  he 
wonld  be  atrong  enoDKh  Tor  this  pnrpoee- 
t.  can  I  alter  it  in  an;  wa;  to  make  it  m  P 

—Hooka  and  Byes  for  Catgnt  Band.— 
doabt  that"  J,  K.  P.'a  "  plan  of  parinjinr 
band  la  Trrj  rood  for  lar^  bandi.  My 
only  jin.  in  diameter,  and  I  find  they  fit 
out  any  parinr,  »  the  latlFT  caniei  the  ' 
ly  or  peel  off  from  joinl.  When  I  pnr- 
fint  pair  of  hooka  1  lent  ttas  (mt  to  the 
and  <hia  plan  anawercd  K>  well  that  I  now 
.d  ritber  hookn  or  Rnt,  aa  the  caee  may  be. 
ig-h  I  have  obtained  them  from  dittwrcnt 
renult  ia  alwaTi  the  aame.  The  out  it.  of  , 
t  i<o  lanre  a>  the  eileroDl  diameter  of  the  i 
thia  dopa  oot  matter  ao  much  for  a  imall  : 
it  in  better  than  haTina  the  gut  peel  sway.  I 
■D  empTKpnry.  tripd  purinn  the  band,  bnl 
waa  not.  to  my  mind,  latiifaotory.  aa  the 
»di:1  not  aeem  to  giTs  aa  irood  a  hold  aa 
taieil  exterior  of  the  gut,  in  addition  to 
eelins  Biray.  I  clean  ont  the  thread  with  ! 
Knt  wire.  As  I  eaid  before,  I  have  not 
r  than  iin.  bands.  L:iree  banda  will  I 
land  parin^r  better,  aa  the  indiridnal 
■  larner.  bat  for  Jin.,  or  any  amaller  aiie. 
deotly  tveommcnd  anrh  a  band  aa  will 
:ly  into  the  hook  withont  any  radnotion 
»»o  a  little  ahapiDir  at  the  extreme  point, 
le  an.v  fallow  or  greaae.  a,nd  shonld  not 
0,  hut  it  mav  bo  rpqniaile  und  nserni  with 
a.  the  hooka  for  which  bnrelarjrer  threads, 
.tier  harder  to  screw  on.    I  do  not  like 

ao)  throQghout,  and  I  pmrrr  Uiem.  I 
rvatcat  reapflct  for  "  J.  K.  P.'a  "  opinion. 
.  »Ti>rr  old  reader  oE  the  Enqlibh 
re.  bnt  I  giTn  the  result  of  my 


npon  thapsvmentoEXi  per  year  tor  10  yesra  for       133051.]- Carrlafe   Mileage   Zadloatora.— All 

the  loan  of  £Vi  by  the  namlwrof  WMka  in  the  year  made  on  same  principle.    The  reTolntion*  of  an  axle 

—that  ia.  l'£78  by  53- we  ought  tci  find  the  63  power  are  coraionnicated  to  a  train  of  wheels,  calcniatedto 

of  1'0427S— that  is  the  nmouat  of  .£1  at  the'  rate  show  the  distance  traTelled  or  the  number  of  reTO- 

'  <-r  ri'nt  in  th«  year,  or  Had  Ih''  tag.  of  101273,  and  lutiona  made.     See  the  description  o(  Ur.  StrifHer'a 

'.'liply  that  b7  M,  get  the  nnmral  nnmber  that  on  p.  434.— E.  F. 
...  u-.ronda  to  the  prod  uef.  fr.>:«  that  deduct  ^1  [s.1066.]-Indiarnbboi— Can  be  "monldad  "  int» 

.,  i.l.LOH  wiQ  bare  the  comi«."i,.l  intareat  on  that  »  ball  by  cnHing  it  into  that  shape.    Then  diaaolre 

.j;:ciiDt  per  jearat  t278  per  cent  per  wsek,  maltiplr  the  entUnga  in  mineral  nspbtha,  and  paint  on  until 

tLin  by  100,  and  yon  have  the  tiiW  per  cant.,  which  the  robber  ia  returned.    To  aaften  it  wodIiI  reqoin 

ia  rS3.  and  not  223  aa  atated.-B.  Eilbt.  »  powerfnl  maatioator  and  steam.— VnLciNiHia. 

,^,'12B55.1-Motlia.-WLll  "  N._  liroh^'^  fa»Onr_  mo        fssOeT-l  -  Tuning   Fork..  -  The    Bor.    T.  _G. 


Bow,  has  a  tnning-fark  formerly  the 
Handel,  so  that  "  fnning-forks  "  n— * 
lown  more  than  "  fifty  yo»rs."— S.  1 


»ill>  tho  pnhliihers  of  the  book  noticed  by  him  On  ni^i  o 

May  SI,   1878.    p.  21W.-F.   C-  .SMITH.  Mhrarian,  ^^g'J 

Bridgeport  Library.  Bridgeport,  Ccan..  U.S.A.  ^bSn  1 

[S3021.1— BleochiDB  Qiao.— fllne  can,  I  beliere,  ,.,._^„  -,    ,       ,                            .            ,  „    _, 

bo  rieeolonriaed  by  passing  the  hot  liqoor  through  [33078.] -London  Conaor^.rjr  of  Mneio.- 

animalobarcottl,  auJ  it  can  te  rendered  tolerably  I.  too,  ahonld  Uka  to  know  what  thia  inatitntion  oan 

Haterproot  by  the  nddition  of  a  little  bichromate  of  belike.    Itdoes  most,  for  it  haaa  '  ohemiat.       Is  it 

potash  when  it  ia  abont  to  be  uaeJ.-S.  M.  m,,^",,^  Kenamgton-a  sort  of  new  oole-hcde  P- 

pa'Mal— Hpinlny.— "G.    U  T,"  does  not  H 


I  0 


1  make  honiny,  i 


I  night, 


10-How  to  Hake  i 

, „„    yiTO  lClnatea.-Try  common 

>nd  then    ailwr  aa  the  «Bnsiliiin_g  medinn 


\    sulphite  of  HI 


-E.  K. 


Photo  Print  tu 
aalt  and  nitrate  frf 
,  and  fix  with  bypo- 


[113061.1- nieotropIatinK  Bztraordlnaiy.  —  If 
'  ttement  was  msdo  in  CatielVi  ratnUy 
the  editor  of  that  paper  shonld  be  appliM 


{-.a-m.}  —Bleiitro  typing 
Oold.-!  did  oot  elaoUy  mi 
took  tbe  liberty  of 


1  the  oil  through    "'"^   *  atatenient  was  msdo  in  CatieU's  Fatinl] 

Uaga*<ne,  theeditorof  t 
16  or   18   Carat    t"  ""•>""*'">"'?■— ^" 
Ithis  queition  bnt       [33085.1- BlaaohltiB  Human  Hair -The 
'\,ti    Olid.     ■'  '  ■'  ■  '  ■        ■  ■ 


think 


jardon   for  so  doing.    The    it  will  turn  hair  quite  while.— M.  P. 

feiwairion'of'altoysiinatBnon^vaiattaratthebeat  [33088.]  —  Link  Motion.  —  Tr]  Colbnm'a  of 
f  timos,  1  bare  oivei  trieil  it,  but  the  only  Clark's  works  on  locomotiyes  and  railway  maolil- 
Lii'thot]  of  doing  it  will  be  to  mtke  your  aolntion  in    nary. — Tm, 

iif  ordinary  manner,  naing  Ifl  or  LB  carat  gold,  with  [SSIOB.]- Wire  Joint* —I  have  no  great  faith  in 
'I  Muodu  of  the  aame.  I  ahonid  prefer  gold  alloyed  the  main  doctrine,  and  hare  Derer  mvavlf  found  any 
.Lt]i  copper  only,  or  with  ajkor  [roly.  Diesolre  lo  injury  that  I  abonld  refer  to  the  Skt;  I  a1  way' add 
.iiro  imiriatic  afid,  sTaporato  to  tipel  the  eioess  of    aal-amnioniac  to  the  chlorideof  lino  aolntion.  Bosin 

.pitate  with  cyanide.    U  more  tronblesoma,  but  wonld  work  ea  silj  if  care 

„.=  ii, *.,. j^,„  t„  thoroughly  dean  Iha  copper,  aed  to 

the  bit  well  tinned.    The  ml  objection  lo  the 
the  oarHoaansaa  of  iwoplo  who  do  not  wash  it 


.l,ioed 


the  precipitate. 

Iwt.  of  gold  will  make  a  rinart  of  solntion. 

.nintlnr,.  moit  be  iifc-l  h»t.    Thc  b«th  (»n  „.„  „  .„„  ,„„,, „„  „,  ^^^^,„  „„„  „„  „„.  „„„  „ 

»  B*"   ■'ore.     Do  thorooghly    off  after  the    Boldoriug  is    effected.— 


toaoh     SlOMl. 
farther       fs3110.]-Bteam  In  Small  I 
Mipyto    "Aqnarins"  I  will  send  him 


rSiall  be 
n  liiffiooltr  in  DOOlng     ..w.'fni-  witbin  llio 


U  will  reqaire  to  be 


the  idoa  of  paddles, 


the  information  he 
'  so  of  tbe  Kkolibh 
m  net  to  entertain 
effect!  re  or 


ufford  it.  Wit  jon  will  have  so 

iojuch  work  The  norkiiiE 
lilding,  bat  tbe  artiolf^a  or  mc 
left  in  the  hath  for  a  longer  I 
WBi  will,  of  couoe,  not  do  f  oi  _   _ 

r330al.1—Bt Bluing  Wood  Seatloni.- What  does    fore  toWt  tha'padJl^'ahafta  are  a  great  obs'tniction, 
■"  "  "  ■      ■'  ■'■■  ■-'  -   •    -    "  and  they  are  more  eipenaiTO,  and  liableti 

f:W03e.]— Monauratlon.— If  "Omieron"  (see  p.    I  shonld  think,  from  the  description 


.beeo 

Extam- 

lenmatic  trouRh  (I  eii 

fill  with  water 

fro la  the  bottom. 

.     Whan 

mbber  tu 

1  tbninirl: 

at  dips  into  the  water 

and  tW  v.- 

the  firat  bottle, 

l-inaea 

'fiiSr'"iI".'"  "  conrantent  for  small   Uanches.     They  are  incon- 

'"  iJ^lI??^      "  yenient  for  sernral  reasons.    It  is  impossible  to  ran 

loiiaa— 1^8.  them  np  clone  to  a  pier  or  landing-stage ;  in  pasung 

_..    „    .  atloni.- What  does  fore  toaft  thapaddlG-ahaftiareagreatobstraction, 

A.T.J."  want  to  Btain  wood  seclioDa  for  P— Nino,  and  they  are  more  expenfliTO,  and  liable  to  breakage. 

13038  1—MonaurtttIon.— If  "Omieron"  (see  p.  I  shonld  think,  from  the  description  of  his  boat,  Hie 

will  read  (in»tead  of  the  eontinned  product  of  dranghl  of  water  will  be  from  31ia.  to  26in.  at  the 

hnsthl  tbe  coDtinnvl  prodaot  of  the  following  stem,  which  ia  not  a  rery  deep  one  for  a  ahailow 

.I'lfliitiiipa-vii.,  the  length,  tbe  diSerenoe  between  riyer.-BLicir  Witch. 

li,..  broadlhsoflhepndB.andthesrMofthapartto  [3S 111.] -The  Spider  and  th»  Ply.-Mr.  Lm- 

b,.o»toff.extract  tho  square  roolof  the  sum.  from  waiter  is  of  opinion  that  »piders  act  by  feeling  and 

the  reaolt    deduct  the  prod  net  of  thelength  and  not  by  saoing.    How  ia  it  with  a  kind  of  apidor  that 

narrow  end,  and  dmdB  thji  romaiidar  by  the  differ.  „„  ^  .^n    on  walls,    palinga.    gooaeberry,  and 

ene.  between   tbe  brerjdtW  of  the  euit,  Uiat  will  ,„4,„t  bosbes,  that  mates   no  webrand  is  srey  ia 

giee  him  the  nUBwcr.-B.  EilkT.  po]onr_  ^j  ji„nt  the  siia  of  a  small  house-fly,  with 

[33038.]— Menanration.—"  Omieron _"    la     qaite  rery  abort  legs  ?    Tliia  kind  of  apider,  when  he  meet* 

right  in  anrmiaing  thnt  I  inclneei  a  diagram  with  ,  with  a  ehnnce.  begins  lo  sidle  aoout,  and  then  seiaes 

my  reiily  to  hie  query  ;  hut  it  never  reached  the  bis  prey  and  all  is  orer.  I  woa  once  walking  throagh 

eilitar.     However,  the  acrompanying  figure  will  ei-  a  hop  gar<len  about  this  season  of  the  year  when  my 

-•'•■--               ■>- .  *t.,htinT,   —■-   .!,.-■.,     t**     n     mnlAow     an.^    ■     Hw     nn     tlu 


"  satiBtacliDn  ths  meaning  and    i 


ladrawi 


bottle,  and  preserre  the  1"ch  i  ][.  the 
Hjen  yoa  ara  abottt  it.  get  larger  bottles 
beater  quarts.  Toa  can  easily  procure 
t  will  hold  a  gallon.  The  whole  thing 
nore  than  halt  a  crown.— Os. 
Plaster  of  Paria.-If  "Etna"  wiahea 
le  plaster  of  Paris  actmilly  to  powder  I 
•dge-raonera  would  be  more  satiatactory 
ng  rolls,  if  ground  wet  or  dry,  bat  1  do 
00  bushele  could  be  gronnd  per  day  by 
f  one  machine  alone  eon  Id  do  the  quantity 
nd  Iknowof  no  maker  of  mortar  mills  to 
nd.  Mortar  mills,  or  edge  mnDera,  am 
gding  cement,— Kovus  Houo. 
Bata  of  Interest.— I  parceira  thatyonr 
ut,  "A  Fellow  of  the  Inatitute  of 
ingiring  hiaanawerof  4278  per  cent,  on 
n  gets  it  from  tablea  of  interest  lean 
■•  accaraej  of  thia  answer,  baring  got 
ama  anawer,  ar  4  28  per  cent,  by  approii- 
i  without  tables;  but.  if  I  remember 
[»▼■  an  percent,  aa  tbe  intereat  charged 
tf.  Ittneanawar  was  to  be  the  rate  per 
annm  compound  interest,  than  I  differ 
■•,  iaataad  of  mnltiplying  the  iatMast 


I  of  the  italic  andcapitaJlattersto  which  he  refers. 
1  am  Borry  lo  see  he  miannderetande  tho  rule  I  gars 
for  solving  problema  aimilar  to  tbe  one  he  aent,  but 
if  he  will  jii>t  look  over  my  reply  again  (p.  34B).  he 
will  see  at  once  that  tho  words  "continual  pro- 
duct" (in  eonnection  with  the  remainder  of  the 
phrase,  and  which  "Omieron"  does  not  qaate). 
were  used  in  a  perfectly  intelligible  aanae.  "  To  the 
aqoare  of  the  product  of  the  length  and  narrow  end, 
add  twice  ths  cODtinnal  product  of  the  length,  the 
differeiTCe  betwi-en  the  breadths  of  thi  ' 
area  of  the  part  required  to  be  cut  OS,"  Ac.  The 
latter  part  of  this  mio  ia  aimplr  explained.  Ihns  :— 
(a88in.  the  length)  x  (Sin.  the  differencs  of  the  end) 
ic  <2,8B0ia.  the  area  of  the  part  to  ha  out  off,  or,  in 
other  words,  half  the  area  of  the  board  in  square 
inches)  x  2  =  1.1.271,010.  In  the  workingonlof  the 
remainder  of  this  query  nothing  diffiimlt  oan  preaant 
itself  to  "  Omieron."— Be BNABD  H'Quilu,  lirer- 

[33011.]— Boiler.— Apply  to  one  of  our  model- 
makers,  or  else  get  an  engineer  to  make  you  a  strong 
yertical  of  copper,  with  plenty  of  cross  tubes,  so  as 
to  heat  it  by  gas. — Stokkb. 

[330U.]-HydraaUo  tor  Blowlns.-Steel  on 
cast  iron  is  ptrbaps  the  beat,  both  Daving  very 
higbly-poliabed  anrfaees  ;  but  such  a  ralre  ia  a  bad 


path.     Tho  ^    

about  tbe  site  of  a  honee-fly. 
very  brisk.    Tha  apider  aeem 


n  tha 


Dggresaor,  and 
ir])er  built,  and 

.-., ,_..jonthoalertaa 

the  fly  kept  prancing  round  and  abont,  and  now  and 
again  attempting  to  fly  on  the  back  of  the  spider, 
which  nltimately  he  aucceeded  in  doing,  and  then 
away  went  fly  and  apider  too  out  of  my  Bight.  The 
spider  looked  nearly  double  the  weight  of  the  fly. — 
G.  B. 

[331BB.]— Eiooomotive.- 1  am  Borry  I  can't  giye 
jOd  nay  luformation  respecting  tbe  first  paragrafih 
or  tho  Eacosd,  for  I  fail  lo  eoQceive  how  the  Word 
|iiia|ihragiii1  is  apphCAhleto  alocomotiTe.  I  should 
1,e  glud  if  AV.  H.  Saltord  would  make  it  more 
I'lplifit.  I  eaa  give  you  some  dimensions  of  a  loco- 
tiintir,)  nitb  tffo  pairs  of  cylinders,  two  smoke  boiea, 
Uio  luTimlH,  iM,,  and  I  hare  no  doubt  it  is  the  same 
(tl^'Ifk'  \oii  !i live  seen— vis.,  an  engine  couBtrueted 
(i[i  Ml-  r.ii-li(^'aajsteDi.  called  the"  Little  Wonder," 
»>,]  .h  hii..  Iici'ii  at  work  for  aome  time  on  the  Fes> 
\ii,]r.';  I'.iltv',;,  a  line  in  Wales  conatruclcd  to  a 
^„^r,  rnn  BBugB  ot  Itt.  lljin.,  OT  what  is  knowo,  in 
f°^°i  l?.?,    round    nnmbera,    as  the  2ft.   gauge.      Tbe    boiler 


n  thep< 


ia  double, 
hack,w 
and  oonaeqi 
plaeed  ande 

S^ti?b7 

Thns-  '- 


...ig  two  fire-boxes  onitcd   back  to 

. ..  ^  distinct  barrels  and  sets  of  flue  tubei, 

[uently  a  chimney  at  each  end.  A  bogie  ia 

-  each  barrel,  and  each  bogie  bas  two 

li  conpled  together,  worked  Indepeo- 

ly  a  pair  of  steam  cylindan  to  each  bogtat 

tol4  whed  bow  of.  19ft.  lin.  in  length  is 


trklsoftha  "Little  WoBdar,"  made  in  Feb.  I 
on  the  Peatintog  Bulway,  the  following  mar  taa 
selected  for  example.   Van  "\j.«!*'^«^As«'_Ni»* 

,  Cor^maAnc -wUib  *.  \n!oi.*.Tl.-««w.'3"».**»*-^- 

^  \inigft,  wtiJLVrm  \— 


ENGLISH  MECHANIC  AND  WOBLD  OF  BCIENOB:  No.  6M.  Joil  1! 


LiMded  waKgoni  (almta  tmcki)  Tni.  o. 


reighidi 


8  17    ; 
U  13    I 


Emptr  wkB:(r<iii9  weig-liiiift 

PuMDfcerB  weigbinft       m    u    u 

Train  waiihC         ISS  10    3 

Ecg^ae  weifrlit      IS  10    0 

OruBWeiiht  of  essinakiidtruD  209  0  3 
Tbo  migiDa  started  nitb  a,  itetm  prcuare  of  1701b. 
per  iqanre  ioch,  uid  dnw  tbe  troio  up  %  errtdient  of 
one  in  86.  &t  a  speed  of  6  toilet  an  bonr.  Tbe  train, 
wbmi  it  wae  started,  stood  pu^t;  on  a  onrrs  ofill 
diaina  radins,  and  partly  on  a  revene  carve  of  S 
dikim  radios.  The  weatber  was  fine,  with  a  stroaK 
etM  bead  wind.  The  tails  weiebed  SOlb.  per  ; am, 
and  were   not   finished. —  A.  Bkoidbent,   Mui- 

rsSlM.]— Froperttaa  of  Mfttt«r.— Yonr  query 
eonlaina  ita  own  answer.  "  Ditisibilitf  refers  to 
kSgregatiani  of  atomi,  and  impeaetrabUitT  to  the 
•tona  thamaelTea."  Tbe  Tery  word  atom  means  < 
tbmt  *U«li  ouinot  be  divided.  On  tbe  other  band. ' 
InpeDetaabili^,  in  a  eertain  lenia,  ia  a  property  of 
■Mma  only,  for  when  «  reaiel  it  gnite  full  of  water 
•  oonaidenAle  qnautity  of  salt  may  be  added  witboat 
tlie  Uqnid  orerQowine,  the  explanation  beins  that 
•pM«a  exist  between  the   atooi*  of   the  water.— 

[SSlai.j— Z.Ife  of  a  Watoh.— The  answer  to  thi« 
gnerr  RiTen  on  p.  101  does  not  seem  to  me  to  sire  a 
fair  idea  of  the  time  that  a  really  good  wat(£  will 
l«it.  I  haTe  known  nnmbere  of  watches  which 
harv  laited  very  much  longer,  bat  can  only  jfiTo 
partienlara  of  two.  One  is  a  silrer  Geneva  watoh. 
wbieb  I  bonghb  eiactly  this  da;  S4  years  ago  (Ist 
July,  18U)-  It  was  a  fint-class  one,  costing  M  ee. 
It  ut  bad  vary  hard  mage,  and  lome  ven  heavy 
fall*.  One  fall  it  gob  knocked  off  the  apindle  of  the 
■eeond  hand,  and  uiuMhed  the  spring,  wkioh  threw 
the  back  apen,  bnt  did  not  in  an^  way  injnre  the 
worici.  llie  onl^  eipenaivg  repair  it  ever  wanted 
waa  when  tbe  syhnder  waa  broun  by  another  very 
heavy  fall.  It,  of  Murea,  baa  had  several  new  main- 
Rpringa,  and  an  enormooa  nnmber  of  glaaaei,  bnt  h«a 
still  the  origiiul  hainptlnlr.  It  baa  Dean  going  the 
entire  tine  I  havebadit.aadwentaa  wellMaverDp 
to  a  day  or  two  ago.  wbMi  tbe  mainspring  went ;  and 
I  expect  it  to  go  waU_  again  when  1  get  a  new  one 
io.  The  flEgine-tDming  has  been  entirely  worn  off 
tbe  case  many  years  ago,  and  the  ring  of  the  handle 
worn  ont.  The  leoond  handle  is  now  worn  rather 
this.  ThenameonitiBBadoUet.  The  other  watch 
i«  in  my  family.  It  ii  a  lady's  gold  half-capped 
lever,  by  Sharp,  Dnblin,  and  is  at  least  10  yean 
older  Uian  mine.  Some  yeara  ago  it  tor  the  first 
it  of  order,  and  oansad  some  tronble, 


9ow  nneh  skin,  Ac,  will  give  thia  6CN  P— Daqh- 

[33217.]— Converting  BloyolO.— Tate  ont  back 
Bile  and  nbwi,  and  get  a  duplicate  of  the  latter. 
Get  a  new  sile  made,  and  filted  to  the  bind  fork. 
Thia  axle  will  reqnira  to  be  mads  about  ISin.  long, 
aad  mnst  he  Hied  to  tbo  end  of  the  fork  by  two  caps, 
or  in  anj-  otbiir  conveaient  manner.  It  mnat  bare 
sdJDst&hle  roa'/.  at  each  end  anibed  to  Uie  twin 
wheeie,  thne  IFig.  1.).     The   adjnetiBg  lOTOws   to 


[33350.1— Hiali  Freaior*  Horluintal 
— If  yon  bnahed  the  cylinder  with  a  liner 
I  think  you  would  be  tronbled  by  the  eipa 
contraction  of  sach  a  Inmp  of  metal.  I  hi 
lined  oylinders  of  lOin.  diameter  with  a 
thick,  to  Mmedy  blow-holei  in  easting,  wi 
diSealtj  from  tineqaal  eipanaiou.  Poa 
steam  may  pass  the  piston,  and  tbe  valvi 
admits  sleam  the  whole  stroke  by  yonr 
mneb  a*  ISlb.  coal  per  h.-p.  per  boor.    T 


imethii^  b 


being  properly  repBTiw.  ,.  -nu.  ~cii  >sihu,  . 
gtung  very  well  still.  I  have  known  a  great 
iratohei  wbich  have  lasted  aa  long  as  thtM,  thongb 
I  oonld  not  name  another  Geneva  watoh  whicb  baa 
lasted  at  long  as  mine,  Tbe  gold  watch  which  I 
have  mentioned  cost  at  least  £20,  and.  I  believe, 
£a.  Tno  of  those  watches  were  bonght  at  the 
same  time.  The  otber,  when  lest  1  saw  it— abent  < 
or  E  years  ago- waa  qaite  good,  and,  I  believe,  is  so 
•till.  Of  conrse  silver  watches  bought  for  .£LlBa.or 
SS,  and  gold  for  £3  lOe.  or  XB.  cannot  be  expected 
'-  '-rt  like  Grat-clasB  ones.— O.  J.  " 


be  one  right.banded,  and  the  other  left-handed,  to 

l!einov{^  the  bniie,  and  si^titole  a  doable  one, 
made  tliii=  (Fig.  2).  It  "JnniuB  "  keeps  the  original 
ni]e  nud  brake  he  can  at  any  time  reconvert  his 
macbiDi?  E[ito  a  bicycle.  My  machine  was  converted 
by  (hi!  oriffinal  makers.  Singer  and  Co..  of  Coventry, 
but  aDx'  other  machinisb  conld  easily  make  the  altera- 
tion CBce   ^0'  BSl,  May  3,  let.  11371).— Aldkrlet 

[33928.]-&dQlterated  Carbonato  of  Lead.— 
idr.  Menke  recommends  hydrochloric  add,  hut  surely 
nitric  wonld  he  preferable,  as  lead  ohloride  is  barely 
,*luble  in  water.  "  Bunsen'a  flam*"  wonld  be  hotter 
ihan  "  Bonsen's  burner."- F.  W.  Woodman. 

[33331.]- Tlute.- 1  would  reoommend  J.  Colling 
la  get  one  of  Carte's  patent  flates.  the  transition 
Irom  the  old  fingering  being  vray  at»j,  and,  at  the 
pame  time,  tbe  facility  with  wbiob  varions  pasaages 
ion  bo  played  is  mneh  graatar.  Tbe  diflersnee  be- 
iween  wood,  ebanite,  or  metal  ia  one  of  tone,  some 
peraons  preferring  one  to  tbe  other. — O.  A.  F. 

£I3238/|  —  Obaervatorj  for  Befleotor.  — 
.  O.  S."  may  certainly  have  a  oover  for  his  tele- 
icope  stand  ;  but,  if  he  will  take  my  advice,  and  can 
ifford  it.  be  bad  much  better  hate  a  cbeap  obeer- 
fatory  building,  it  is  so  mnch  more  oomfortable  to 
gbeerre  indoors  than  out.  It  he  ohooMS  to  bare  an 
dbserratotT.  and  will  tetl  me  the  focal  length  of  hi* 
(elescope,  1  will  send  a  description  of  a  neat  and 
(fficient  obiervatory,  very  similar  to  that  designed 
bytheBer,  E.  L.  Berthon.  If  "  B.  0.  S ."  prefer*  the 
lover,  (be  outline  diagrams  may  help  him.    A  ia  tbe 


.-:oeed  Sib.  per  h.-p.  per  hoar. 
(after  making  lure  that  the  piston  i*  siean 
-    *"■   '  lam  at  one-third  of  the  strot 
theoratieal  aoonomy  of  til  o 


r39I03-]— Alnbra.— A  snbsoript  figure,  snch 
the  1  in  I,,  or  the  e  in  y.,  shows  that  the  namber  _ 
ii  appended  ia  the  fourth  or  the  *iith  of  a 


oertain  nuMstsion  of  slmilir  nnmbm.  Forei ^.., 

in  the  expansion  of  a  certun  exQiesaion  in  atoeoiung 
powere  of  z,  the  coefficients  of  tSa  aneoeseiva  powers 
of  E  may  be  denoted  by  tti,  n,.  Og  .  .  .  &«.,  tbas  :— 
do  +  0|«  -h  on"  +  a,T<  -f  .  .  .— Akara. 

[SS307.]— Capital  InTeatmant.- If  "An  En- 
gineer "  will  apply  at  the  National  liebt  Office,  Old 
Jewry,  be  can  obtaia  a  pamphlet  gratis  containing 
mnoh  information  relative  to  tbe  granting  of  annni. 
tiM^ther  for  ain^le  or  joint  Uvea.  During  tbe  last 
moatfa,  ontheadvioa  of  an  experienced  broker,  I  have 
Invnted  in  saonritiee— Engluh  and  Indian- to  pay 
Ulkv«nge3}percent.  per  annum.  War  or  no  war, 
my  money  ii  safa^  and  I  have  no  tmobte  either  on 
the  •son  of  principal  or  interest.  An  Investment 
beyond  4  per  cent,  ought  not  to  be  reeommended  to  a 
BUall  oa^talist-  Bemember,  annnitantsare  usually 
long  livod.  Do  not  be  over  anxious  about  those  who 

— "'bsyi ■'      ■ 

„ .a  ieave  Urn  an  unfettered 

iSlOO.— Pknahcb  Point. 

.]  —  PrnsBlate    of   PotMh.  —  Pariiaps 

.. W.''  will  kindly  supplement  his  answer 

(p.  403)  Iq;  mma  whether  leather  from  old  shoes  ir 
■nr  nted  in  uie  prodnotion  of  this  salt ;  and,  it  he  it 
naetically  acquuuted  with  the  proceas,  give  aomt 
tUfatilaofquanlittesnaed;  whether  the  pannga,  Ac.. 
u*  much  cat  np,  or  washed,  before  using  -.  and 
Bietbad  of  pnrifyfng  tbe  ornde  orysttUs.  If  oldbootx 
an  need  there  are  uenty  of  them  knocking  about  in 
Mit  honaea  to  make  the  trade  of  collecting  them,  if 
mntod  in  any  great  anantitie*.  y rth  the  attention 
^  tiM"  rag  ud  bona''  men.  What  degreM  of  heat 
ii  raqulred^  and  ii  there  any  danger  of  deoompoaiag 
the  aalt  by  over-beating  P  Most  the  iron  omcibli! 
fa*  elotdy  oovered  t  Bj  the  way,  "  },  M.  W."  bae 
not  menaoned  iron  filmga  or  serapa  ai  one  of  tbo 
«dienta,    Doaa  this  equation  represent  the  re- 


"n^v-•^ 


oompariaon  with  full  it . 

turning  forward  the  cam  of  ei 

shaft,  and  putting  a  liner  on  each  end  of 
so  as  not  to  admit  steam  until  the  engine 
centre.  You  do  not  give  boiler  presinre 
data  to  calculate  from.  It  ie  economy  to  a 
Bteam  preaaure  than  is  required,  as  Ion 
Bteam  is  mturated  with  w^ter,  while  higb 
Btesm  ia  elastic  am!  dry.  Perhaps  a  put 
trouble  is  in  boiler,  which  iihonld  eraporsli 
than  61b.  of  water  per  poned  of  ooal.  Soni 
boiler- makera(DiividBaQ's,l3lswow)proreu 
rate  lOlb.  of  wuter  per  pound  of  ooal.  If  fi 
good  snpply  of  water,  a  condenser  (without 
or  moving  parts)  by  Morton  and  Thompsco, 
might  answer  your  purpose,  as  tbe  pates 
miae  to  eave  from  26  to  B<l  per  cent,  of  fnel.- 
[33376.1 — Siaporalon  of  BoQnd.— I  tt 
THries  for  his  reply  to  tW«  query,  and  rftn 
bas  nttnrly  n^iguDderatAod  its  mesDine. 
'.he  word  diaperitton  eignilioe  the  decompo^ 
c-onipound  liKbtintoitBConstitiicDtcoIoDrs 
cUtergence  produced  by  a  lene  or  mirror),  a 
to  koow  nhetber.  io  experimcats  on  the  i 
a(  raund.  anything  analogous  lo  Ibis  bs- 
nerved  t  For  initaDoe.  if  a  common  chord  be 


bya 


is  there  a  difference  }  - 


■V, 


ttone  block  upon  which  the  stand,  C,  is  placed ; 
BBBBarefour  low  wooden  posts,  Sxed  firmly  in 
Lbe  gronnd,  and  about  level  with  the  top  of  A.  These 
posts  are  square  cornered,  and  oocopy  the  corners  of 
i  square  rather  larger  than  will  contain  the  cirealar 
top  of  A.  D  D  ia  the  cover,  which  may  be  either  ' 
well-painted  oanvas  or  zinc  on  a  wooden  atrongly- 
made  frame.  This  ia  taken  off  daring  obaervation, 
but  is  replaced  atterwarda.  and  may  be  fastened  to 
the  posts  by  small  bolts.— F-  C.  Dinkett. 

r33213.]-8ilver-like  Polish  on  Brase.-LikB 
"  k  O.  L.,-  1,  too,  bave  been  unencceaafni  with  the 
solution  for  silvering  recommended  by  Altir.  Watt. 
I  conld  never  make  the  precipitate  re-disBolve.  and, 
after  sovcral  rspoated  attempts- each  atteniled  by 
the  same  nnsatiafactoryreanlt-ultimately  consigned 
the  BolntioD  to  my  "waste"  bottle.  "  Nomde- 
plumo"  might  try  the  following : -Mix  1  part  of 
dry  chloride  of  silver,  liuely  powdered,  with  3  carta 
of  pearl-ash,  1  ptitt  of  chalk,  and  H  part  of 
'nit.    Thi'.  i^  to  be  robbed  on  the  sarfaci 


[33376.1— Blaet  Pumaoe  Slags.- The 
and  chemical  composition  of  slnga  vaHe 
methods  of  working  the  furnace  :  and  as 
ing  conditions  vary  bo  will  the  chanu^ter  o 
pcodnced.    From  this  stalemeat  it  may  De 

ing  CDnditiocs  arc  simibLr.  There  are  wl 
block,  blue,  browD.  &c.,  slaga.  In  the  ma 
of  grey  iron  tbe  slags  are  DBUally  white, 
charge  is  increased  and  tempcratare  dimic 
slag  ia  black.  Generally  speaking,  if  t 
very  fusible,  white  iron  will  be  produced, 
■lag  is  refractory  the  iron  will  be  gray.  1 
gives  4  (CaO,  SiO,]  +  AliOg  3  8tO.  =  Cs, 
a*  the  most  fusible  silicate  of  calcinm  and  a. 
which  compound  always  forms  upwards 
cant,  of  slag,    but   generally   upwards  e 


I  it  torni 


0  [wr  c 


above  formula  it  will  be  obeerved  that 
II  of  oiygeu  in  the  silica  and  7  in  tbe 
alumina  combined,  so  that  when  tbe  ox 
bined  with  the  eiticon  ia  double  that  comi 
the  calciam  and  aliimininm,  the  slag  o 
meet  fusible.  Again,  it  has  been  found 
ment  that  when  the  oxygen  of  tbe  limi 
oiygen  of  the  silica  as  I  is  to  S  the  bea 
obtained.  In  this  case,  at  a  white  hi>at  in 
and  a  half  the  ahig  ia  well  melted.  When  * 
is  in  any  other  ratio  the  result  obtained 
satisfactory.  The  following  ia  a  table 
from  Dr.  Percy's  valuable  work  ;- 


with  a 


irlea 


sssif 


+  Cy,  =  H^FeCj,  +  »COi 


[33310.]- CbemloaL  — Man;  thanks  tor  Mr. 
denke's  answers  to  my  queries,  but  I  did  not  ask 
or  the  name  of  FejOj  (as  I  know  what  that  is  the 
ymbol  tor),  bnt  tor  that  ot  FejO'i''  which,  according 
.0  Prankland,  is  the  symbol  of  a  oompouid  ndical, 
supposed  to  be  preaent  in  ferric  salt*  ot  oxygen  acids, 
-  -  ferric  sulphate,  Fej,  3  SO,,  or 

io, — L 

SOr-PesO'^ 

SOi, ' 

In  a  chemistry  I  have  by  Meldola  the  equation  I 
aaked  tor  was  given  thus  : — 
3  CaF, -t- 3  H^4 -•- 810,  -  SiFj  +  3  OaH,  00^)., 
whieh  is  olearl*  wrany,  and  I  muat  thank  Mr- 
Menka  for  kindv  giving  it  to  »e  ooneot,— F.  W. 
WOODHAK. 


3  CaO,   SiO, 

~ 

SCaOSSiO, 

a  CaO    SiOj 

BCaO  4SiO, 

SCaO     SiOa 

BCaOaSIO] 

CaO    SiOi 

i 
Weight  in 
Griins. 

Lime. 

Silioa. 

1,260 
1,300 

ex 
l,3Bg 

560 

460 

1.008 

736 

890 

SU 

750 

876 

SIO 

I.S80 
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in  found  th«t  No.  l  at  a  vrhite  heat  for 
u  not  meltBd  i  N».  2  at  u  whits  hect  for 
rell  malted  (Ihu  aUjt  U  artiSi-ial  woUaati- 
.  3  kft«r  S  honra  molted  ;  Xo.  4  after 
ttrtlr  malted ;  No.  R  nftor  2  boan  not 
ro.e»fter2liOQ™Qr.t  melteJ;  No.  7  after 
not  malted.  A{r>iii.  if  inn^ncBiB  is  Bub- 
or  lima  in  the  abO'L'  ttlilt.'  we  Ead  that 
Jn^en  of  tba  magikjii  i"  lo  the  oivgea  of 

sitLar  ia  the  ratio  cf  '2  .  ^<  or   3  :  4,  the 

is  greateat,  >o  thnt  tbo  fuBibilities  of 
[  lime  and  ailicato  of  mnrne«ia  differ, 
he  nilioate  of  lime  melts  at  a  lower  tem- 
ftom  2,100"  C.  to  a.lfto'  r,)  than  Bilieste  af 

(from  a,MW  C.  to  2  250  C.)  And  niliFato 
a  melta  at  a  hifher  lempemtnre  (2,  WXJ-  C). 
eilieate  of  protoxide  of  iron  melta  at  from 
;ol,S32'C.    Again,  the  ailicate  of  lime  and 

melti  at  a  lower  lemperatare  (2,IX)0'  C  ) 
lilieate  of  eiUiarof  tbeia  aeparatel;  ;  and 
[a  of  lima  and  alnmina  |of  whipb  blast 
higs  maial;  eonaiat}  melb  at  a  atill  lower 
ire— from  1,»18'C.  to  1.850=  C.  The  alaiiB 
famaraa  practioally  range  betireeii  tha 
3  CaO  2  3iOi  +  A1,0,  2  SiO,  =  CajAl, 
ISCaO  SiOj  +  AlA  SiO,  =  d,Al,Si.iJ,5. 
Tit  tbe  oxj'Kaa  of  the  aiJica  ia  doable  Ilia 
'  tha  baiea.  and  in  the  ^ecoudther  areeqnal. 
<wing  table,  which  1  haio  eitracted  from 
an,  girea  ananaljtiaaf  biadttDrnace  sUgi; 


(1)  i  (2)      (3)      (*)      (Bl      (fl) 


.,.I6-13|14-86|  3«)aa'28|a0!O  fi-Sa   B-7U 

.  ,.'32'e2|i892  Sa-OOM'12|lO']»  IB  81  30  3it 

t.  ...|  OTfl   a-BSj     -791  O8010-8ff  329.     -flO 

rot.     i-(ta  i-ar  a-38'  o'aoi  i-us  aea.  a'la 

T'Ll    ^-OT'   I'flfl'  T-wT    1-rui    T.ia  lawful 


.  lis  f 
I.  3  ii  f  1 
'Baaaei 


am  DowUIa  when  making  gra; 
1  Dowlftia  produced  with  white 
KirUeei  JUIl.  AVigan,  produced 


.,  andlhopla„  , 

of  the  lar^e  eiceaa  ol  lime 
«it.).  No.  *  if  tbe  fiati  prodnced  from 
lorea.  Wo.  Bla  from  Cwp  Celvn.S.  Wales 
rom  Groiberg,  Sweden;  aort  No.  7  is  from 
Stjria,  prodnoed  with  groj'  iron.     Bauer- 


s   the 


[aoeee  Protoxide... 


a  of  iron  laDili 
1  it  imparta  &  I 
1  be  o^rred  in 


lentB  of  biMt 
Mali  mum 


«au  the  fusibility  of 
ir  dark  green  colonr. 
ick  cinders  produced 


in  ores,  usually  imliafta  a 
IS  aUc,  particularly  obae 
mmafite.    An  opaleaceut 
ilagd*     ■     -' 

jbaracterot  elaca: _ 

^tj  of  ailiea  praeeot.  UiiotteDfcraDd  That 
■lag,  on  beiDgiiiddenljroooled  or  solidified, 
perfect  gUaa,  and  when  alowly  cooled  it 
pDTpbyritie  and  dark,  with  cri'stala  inter- 
jhraogh  ita  maia.  (Joe  of  the  priscipal 
be  atleodsd  to  wheu  the  ore  is  of  good 


tining  aalphiir 
unoantof  flnx  uian  n  mdii 
le  S  may  betakeo  Dp  hy  the 
~     '^'- of  ,la(tB  - 


n  ^^h 


■I.    Whi 
snrj-  to  use 
1  by  theory 
,;i03teadof 
<  take  DP  3  ia 


pr*80uco  o; 

; — > — ™     It  la  very  i[„^,„.„,.  „u.v 

eooaiBtence  of  ilag  j<honld1»  obtained,  m 
met^  may  not  be  drawn  off  by  tbe  alag, 
tbe  partidea  of  the  mets,]  should!  not  be 

0  eoaleacing  by  alaga  ot  a  refraclorj 
V  and  thu  become   nabjact  d  to  a  long- 

1  heating,  prodneing  nu  astimilalion  ot  Hi 
inefala  not  desirable.  When  the  farnacea 
ing  bot  the  alaga  are  cbaracterlaed  as  a 
ud     flowing     continnonnly.     and    iiasaiog 

from  tbe  fluid  to    the  aotid  ^<tate  ;  bat 


atony  fraetore.  and  crumbles  on  eipoenre  lo  the 
nioiat  atmoaphere.  The  titraction  ot  iron  from  the 
bLumatitea  and  other  oxiilaa  of  iron  would  be  a  Terr 
oaay  matter  it  pore,  bnt  there  are  always  other 
impurities.  espoctallT  ailioeona  matters,  and  the 
silica  combines  with  the  protoxide  of  iron,  forming 
a  silicate.  The  anbetAnol  generally  added  to  prerent 
bbeailieato  combioiag  niih  the  iron  is  calciooar- 
bonato,  which  forme,  with  the  silica  snd  alumina, 
an  eaailv  fusible  ailicate  *f  lime  and  alumina.  The 
choice  o'f  the  limestone  i(  ra;  important,  as  lime- 
etone  coDtaining  mafrneria,  as  was  stated  abore, 
diminishes  the  f  uaibility  «f  the  alag,  and  fosdt  lime- 
stoue  it  objectiooable  ainOs  it  oontuns  phoiphorua. 
The  purer  tbe  Hmeatone  or  caleio  earbonats  the 
larger  tbe  percentage  of  iron  obtained.  In  North 
Lancashire  and  Cumberland  brown  h«natite  eon- 
tsining  a  large  amount  «f  alumina  or  coal  shale  is 
added  to  the  red  hitmatilewhen  smelling.  I  almost 
omitted  to  state  that  the  lime  and  alumina  are baaea 
■□  the  slag.  From  the  atbore  ooniiderationa  it  is 
evident  that  those  engafed  in  smelting  operations 
oao  gire  very  shrewd  gucssea  at  the  composition  of 
eUgs    from    their    phyaiMl    appearancea. — HUOH 


[33270.^— Compaaitlon.  —  Gilder' 


oil,  and  water,  with  whitiag  quant.  auS.,  as  the 
apothecary  aaya,  to  abont  tbe  following  propor- 
tions I— Glue.  21b.  :  renn.  IJIb. ;  linseed  oil,  i-ptut ; 
water,  t-pint.  By  altering  the  proportion  a  little 
joo  can  Tarr  the  qnality.  By  inoreasiug  the  resin 
you  make  it  harder,  but  more  brittle :  more  glue 
makes  it  tougher,  hot  it  takes  longer  to  cat  bard, 
and  will  not  take  eo  nice  an  impressioD  of  the 
monld  ;  luore  water,  and  consciiBently  more  whiting, 

lutly  atirrinj,  to  prevent  it  itickin 


'othat 


t  boil  0 


l.taki 


.  .  .1  Ding  the  dissolved 
glue,  which  should  be  large  enough  to  hold  the  con- 
tents of  both.  Pour  slowly,  and  keep  iitirriug. 
""~~~  previonaly  sifted,  say,  7lh,  of  whiting  on 
ng  oonvenient,  make  a  boUow  ia  it,  and 
some  of  the  mlitnre ;  stir  the  whiting  in 
itick  nntil  cool  enough  to  handle,  then  work 
well  in  with  the  bands  until  of  a  pleasant 
■ncy  ami  p'Tfectly  bomogeneooB.  If  yon 
___.    .1 ..    ^|,[  ^^p 


.  thieh 
sifte<l   1 


beat  ii 


When  you  want  to  nae  one  of  tbe  takes  wrap  it  in  a 
cloth,  and  pat  it  in  a  ateamer.  When  soft  it  will 
require  a  little  whiting  added  ;  so  tbe  oftencr  it  ia 
steamed  tbe  weaker  it  gete.  I  have  tried  to  make  it 
platD  to  you.  as  I  oever  recollect  seeing  a  really 

: : : : ^     j;     jj 


[3328.^1- 


jraahlnf .— "  J.  H.  T." 
1  beer.— O.  A.  F. 


Trigonometry."  price  7a.  M.  Instead  ot  gmng  farther 
into  piano  trigououietry  he  may  take  spherieal,  in 
which  case  Todhuuter's  "  Spherieal  Trigooometiy," 
price  Is.  6d.,  will  more  than  suffice.— Wu.  JoHK 
GttST. 

[33331.1  —  Trlgonomatrr.  —  Hanghton  and 
Golbraith's  "  Plane  TriMosmetiT  "  is  a  very  good 
work  1  ao  alao,  is  P.  Q.  Hall's.  Oriffin'a  "  Elements 
ot  Algebra  and  TrigoDoaatrT," and  his  "Notes" 
on  same  aro  two  excel  lent  Works.  Bat  "Stadent" 
will  find  Todhtiuter's  pnterabla  to  BoyofthaM,if 
be  iuteads  to  present  himself  for  examinatian, 
m atb em atics.  third  Btagf.  "Student"  ahooldpro. 
cure  "  Kiamination  Papira  "  for  the  prMent  year, 
which  he  can  have  by  writing  to  the  Secrrtary, 
Science  and  Art  Deportmenl,  Soalb  Keosington, 
(irice  3il.    He  will  derive  moeh  valnabb  informatioa 


[33285  J-Cuttlng  Orlndalone.— The  majority 
1  grindstones  driven  bf  manual  labour  have  tbe 
ame  fault  as  "  H.'s."  I  Should  like  to  know  the 
aase  of  thia.  The  beat  way  to  tme  them  is  to  mark 
he  high  part,  tfaett  cbep  it  gently  with  a  small 
n  turn  it  up,  nung  an  old  roandSIs 
-Tnns,  CLiiKl. 


The  porpoisea  awim  in  ahoals,  and  drive  the  herrings, 
mackerel,  and  salmon  before  them,  pursuing  them 
DP  the  bays  with  the  same  eagerness  as  a  dog  does 
a  bare.  In  some  places  they  almoat  darken  tbe  aea 
as  they  rise  above  water  to  take  breath :  they  not 
only  seek  for  prey  near  the  aurface,  bnt  ofton 
descend  to  tbe  bottom  io  aearch  of  aaud.eels  and  sa*. 
worms,  which  thay  root  out  of  the  sand  with  thcdr 
noses.  Tbey  go  up  nveie  in  parault  of  salmon  and 
other  Eah.andliave  been  seen  a  considerable  diatanee 
inland.  In  fine  weather  they  leap,  roll,  and  tomtde, 
and  appear  haedlesa  and  blind  to  all  danger.  The 
oil  procured  from  the  tat  mrronnding  tbe  bodf  of 
the  porpoLH  i*  «'  ^^  pnreat  kind,  and  (he  (Idn, 
when  carefully  tanned  and  dressed,  is  used  for  wear. 
ing  apparel,  and  for  coreringa  of  carriagea.  A*  an 
article  ot  food  ita  fleah  was  aneiently  esteemed,  and 
in  Henry  VIII.'s  time  was  even  a  roval  dish,  appear- 
ing to  have  been  generally  presented  as  a  roast,  with 
a  aauoe  made  ot  fine  bread  arumba  mixed  with  riiM- 
gar  and  eugar.  At  a  later  period  the  porpoise  kept 
its  ground  on  the  tables  of  Boman  Catholici  on  fish 
daya  and  duriDgLent.  Ita  length  ia  from  five  to 
eight  feet."  "  Dolphin :— Thia  fiah  bears  a  great 
resemblance  to  the  porpoiae.  bnt  has  a  much  longer 
and  sharper  snoot.  The  teeth  ia  both  jaws  ore  nearly 
conical,  thongh  some  of  the  apedes  lose  thoae  of  tha 
upper  jawataneorlyage.Thevare  very  Toradons.uid 
aresaidtoprey  not  only  on  fishea,  mednam,  Ac.,  bnt 
also  on  the  wounded  and  feeble  of  their  own  speoiea. 
They  live,  however,  in  harda,  which  often  delight  tha 
voyager  in  the  ooeau  eolitode  by  the  gambols  whioh 
tbey  perform  around  bis  ship.  They  may  ba  dis- 
covered, HBJB  a  celebrated  naturalist,  at  a  great  ^s- 
lancn.as  thcjnre  oontinnally  leaping  (rom  the  enrfaoa 
of  the  9ea— an  action  which,  aa  it  seems  to  have  no 
obvious  object,  is  probably  the  mere  exuberance  of 
animal  mirth,     ^^llen  a  shoal  is  seen  thus  frolioking 

of  a  mile  or  two.  in  a  few  moments, 
?ilht  of  the  ship,  down  they  ooma 
trooping  with  the  velocity  of  the  wind.  Whan 
arrived  they  diiplaytheir  agility  in  a  tboasandgraoe- 
ful  motions—aow  leaping,  with  curved  bodies,  mauy 
feet  in  tbe  nir^  tVendartiagthrongh  a  wave  with  in- 
credible selocit;,  leaving  a  swuder  wake  of  whitening 
foam  nni^erthewater;  now  the  thin  book  fin  only  IS 
exposed, entting  tha  surfaea  like  a  kairaj  tbeaiha 
bread  and  mnsanlor  toil  is  elevated  as  the  animal 
phingM  perpandiaQlaTlT  down  into  the  depth,  or  divaa 
Mnaath  the  keel  to  explore  the  oppoaita  side."  It  is 
aoidUiatintbese  gambols  the  dolphin  haa  been  known 
toleapootof  thawntertosuoh  a  height  as  to  foUon 
tha  daek  of  a  tfaip.—BuBT. 

r3328S.]— Fiji  lalanda.— I  em  a  carpenter,  and 
have  joat  returned  from  Fiji  utter  a  throe  years' 
rBBidence  there,  i  beg  to  ofTer  the  following  for  tbe 
dnforroation  of  -  Young  Scotsman  r-S  cannot  think 
what  could  have  pot  it  into  bis  bead  to  emigrate  to 
this  colony,  where  everything  ia  at  a  standstill,  end 
nearly  everybody  in  a  hopeless  state  of  bankrnptey, 
where  all  have  left  eioept  tbope  prevented  by  rss 
nngiisl'i  <!oi(ii.  or  fears  of  theviiiilancnof  AuatnUian 
delectivoa,  Carpenters  have  bnt  little  chance  of 
cnruing  salt  for  their  kail  there,  ilfost  of  the  white 
inhabitant?  live  in  native-boilt  huts,  iu  which  the 
only  thinf  iu  a  carpenter's  line  is  the  door.  There 
are  a  few  wnather.boardcd  hols  ia  the  town  of 
tevuka.  but  thee,  if  not  made  or  repaired  by  the 
occnricrB  themjelvos  {who  are  jeuerally  what  are 
called  "  handy  men  "  with  toaU),  do  not  find  occupa- 
tion for  the  carpenters  already  on  tbe  island.  The 
GoTernmeot  vrork,  sncb  as  bri'lgei.  culverts,  and 
buildings,  iaexecnted  by  tbe  Royal  Engineers.  There 
are  seversl  carpoatera  who  eabiist  on  the  proSte  ot 
hotels  or  shops    who  would  only    too  gladly  take 

'     their     trade.       The    chances     of 


oil    g^J 


rottini 


anythiu: 


r    else    a..     _ 
■D  a   knowledga 


fhoppei 
for  the 

f332S5.]— Cutting  Oriadatona.— It  may  be  eat 
true  by  means  of  the  end  of  a  pieoe  of  bar  or  tool 
steel  with  n  rest.— Ni.ivus  HOHO. 


>Ut  the  stone.  Now  put  reat  at  the  side, 
and  wiin  a  sharp  point  mark  as  near  the  edge  as 
possible,  to  avoid  waste.  Pack  up  firmly  with  wood 
blocks  and  wedijes.  and  with  sharp  fine  chisel  out 
from  line.  Having  dons  this  all  roand,  gat  an  old 
file  and  use  tbe  hank— same  as  a  lathe  tool  If  you 
bace  not  a  treiulle  or  a  lathe  get  seme  one  to  give 
you  a  tarn.  This  Is  the  way  I  do  mine,  which  I  use 
in  lathe.  In  fact  I  have  aean  many  others  done  tbe 
same  way.— W.  B.  S. 

[33387.]-Marino  Zoolon-The  foUowing  u 
obtained  from  Baeton'a  ''  Dictionary  ot  Universal 
Information,''  and  answers  in  a  general  wsy  the  first 
piirt  of  '■  M.  B.  C.  S.'s  ■'  inquiry  :— "  Porpoiee,  tha 
most  common  ot  all  the  citoosa  on  tbe  Britis^i  txioa^. 


^ly  small.     One  would  i 

of  sugar,  ooffee,  and   mni^n-pl 

above  all, anaoqnaintani'^  .•.'■'■! .ir^Ljuagc, 

before  oneoonld  get  en^i>l<-  "<Ttoa 

plantation,  whiota  ia,  p''"  -    r  i.'  only 

DOonpation  open  to  a  n    '  <.-  '  are. 

nominally,  Wt  •  earpenter,  Ita.  a  day.  An  offer  of 
10s.  par  day  would  be  eagerly  snapped  up.  The 
climate,  thoogh  free  from  fevers  and  cholera,  is  veir 
debilitating  to  Europeans.  The  present  inhabitants 
are  poor  and  inhospitable.  Provisions  are  dear; 
clothes,  toolk  books,  fto.,  prodigionslv  so.  Meat, 
Is.  per  nond)  floor,  lis.  for  601b.;  beer,  as-  per 
pint ;  toboooo,  6s.  Od.  per  pound  ;  medicines,  books, 
fto.,  100  per  oent.  dearer  than  in   England.    TheiB 

—  . .__...__._  Fjii_onoby  way  of  New 

snrney  yon  tmvsl 

,  —  ,  — ..jod  the  Cape  o( 

Oood  Hope  to  Sydney,  and  from  thence  to  Fiji.  Tha 
steerage  passage  to  Sydney  in  steamer  is  411,  in 
sulingsbip  I  think  abant  £13.  From  Sydner  to  Fiji  in 
steamer  £»,  in  sailing  ship  £8.  There  woold  b«  soma 
chance  of  workittt  a  passage  l«  Sydney,  Uongh  not 
mnehi  bntthey  give  but  a  nominal  wage,  geDaroIlj 
Is.  a  month.  From  Sydney  to  Fiji  tEie  cnoneewrald 
be  inflnitesimnl.  My  advioe  to  a  person  abont  to 
emigrate  to  Kjl  woold  ba,  "Don't."— Ho  Vivn, 
Sotin. 

rsrtfflo  ]— Nodules  ia  Iiimastone  — A  nodalaia 
a  more  or  leas  spliBrical  body,  eomposed  of  aggregated 
particles.  A  atnt  ia  an  instance  of  a  noilnle  formed 
in  obulk  (limestoae),  but  a  silioiona  one.  Their  origin 
is  doubtful,  but  there  aiems  a  tendoncy  in  partiole* 
to  gather  ronnd  a  central  nucleus,  l""     "      ""  ■-■-'-- 


ro  two  ways  of  getting  to  Fiji— one  hj  way  of  New 
ork  and  Sm  Frandsco,  in  which  journey  yon  tmval 
~f3  mJea  by  rail ;  tbo  other  roand  the  Cape  o( 
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n»<)  will  tM>  fonad  b 
I  nf  »li«ll.  in  tta«  ccntr 
I    iiuticici    bur 


tll'i 


[Xnw).''— ISodulei  In  I.imeitono.— The  no<Iiilri 
thaf'J.'y.-fin-li  ni*.  i.r.,l«Wr,  nilimnn.  Limif. 
itoDD  ii  ngi'pwnl  Ig  haT«  )ii4  an  nrVKuie  oriiria. 
tha  m  <lDTintF  ttfi  fariiiitlian.  ai^  kt  tht  prtMnt  tiini>, 
kbonniliDS  *it>i  >'iliri<in-T-m<"'il  inru'oria  of  k  tar- 
prlunRfly  prolfA'r  niiaranlir.    "  A  niniiln  one  of  thi>M 

OMBiMitblhit  ii*  cntin  ■1«in»'ivliinlt  cm  form  ■ 
b»l  «f  llllAB  tS  tnnim  tnilra  in  fit^iit.  (D'I  ViH. ' 
tbiek."  IV  •il{«n  thui  r*ii>tnr>l  aoli'l  inrl 'Hflii-^j 
thronKh  ItiBtiiiii'-niiikrfonDutioa.kn-l  nf  a  riifF^rpnt 
Batnt*  fnm  itmlf ,  iiH-m<i  to  haTe  ■  t'oilenry  to  rol- 
kiit  toicthnr  ■roiiii'l  ncrdiln  pqinti.  anil  form  ' 
Bodalm,  llfiui  aWic  "(linllc  Flinln,"  In  Linll'i 
'■  KlADWBtM  of  fimlKiry,"  i.|..  S'!l  to  33S  (nth  E4.).— 

[XiaeiO  —  Orsan  FooumHtla  Aotlon,  — Tho ' 
■tma»[rliiiric  ni'iliim  uni  Kovi^anl  br  Ihrm  iriiy  | 
Mwki  in  immMiatn  ronnwlioa  with  tho  ilnwulop 
Nda.  From  thnm  coekn  tubcii  rooduct  the  molars 
to  uul  tran  a  my  ainiilB  pnrnmitic  appantna 
atluhtd  by  a  Ml  nnnk  la  tho  ulidoji.  which  ars  i 
opwwdor  (but  by  tliH  nxiprocatin?  action  of  tha 
Welti,  BOriroitlKiliD  iloinanilHl  of  (he  pcrformnr  to 
•V«B  and  ibnt  Uie  rliflm.  TJiit  tabnlar  atmotphsriii  ' 
yrttoi  ia  applinl  m  rollowii  to  tha  pedal  orran  :— 
lUliad  of  a  vtwoik  of  triLckin  a  rcry  ■bort  movn-  . 
maat  of  thin  kind  anninia  to  c^nooct  tha  pnialii  with  [ 
a  Nriai  of  nffulnr  HiiiludboitnlN.  haTiaK  ilidei  and 
MOapo  and  Hiipply  TiiItsh.  Thn  ilidei  nra  ooTdnid  by  i 
UPMC  board*,  but,  iniitawl  of  or|[a&  pipcii,  them  ; 
tubn  BoniBieum  at  tlicw  boardii,  and  run  in  all  < 
dtrMtiouH  to  Mmnilhoardu  conntnicled  for  tho  pipvi. 
On  tbo  dppraiuiioa  of  a  poilul  camprciirNi  sir  ruhhoo 
•hnK  tba  tnlm,  anil  oitCBinB-  a  diupbrag-m  ntrctchcd 
MTaM  ronnd  ehanibora  cut  in  tho  pipa  loandboarda 
iianM*  tba  pipm  aboTo  to  upcah.  No  rrawaable 
limit  oiiaU  to  tbolooRth  of  tho  tubn,  and  it  in  noiw- 
laaa  aoil  inatantancouii  in  it*  oporotian.— J.  G.  B. 

[3na9.]~Tour  In  Southera  Hnropa.— Tba 
approximata  fan  from  l^ndoo  to  Miimpilloa,  Tii 
I'aria,  ia,  aecorilinK  to  Ilnulabaw.  for  lat  claaa, 
Jia  14a.  TA.,  for  Slid.  X.l  Da  M.  Maraoillea  to  Mm, 
by  alaaoMr.  lat  claaa.  i:ii);  Znd.  £.-»;  RH,  ^18, 
wbleh  inelndaii  food,  with  tablo  ehirst  to  lat  and  l!nd 
elaaa  paaaaniTHra.  Altowini  for  the  mtnm  joiirnpy 
and  hotolripxnaM.  tlin  cont  of  the  tonr.  traTellinir 
Ind  elaaa,  would  not  l«  fnr  abort  of  ,£100,  allowiDg 
yoDMilt  a  month  on  Inuil.— Udkt. 

|;SSSnn.]~-rr«m"60Ja.Buperb."— ThDrorkcndg 
in  a  drmlar  ftwihli-  clip,  na  aliown  in  aacompauyini; 
■kaleh,  Tba  RyUiKlrinil  IipariDs  is  alippad  on  the 
atlu.  nod  hrhl  Grm  by  tiifhteoiiiji  the  lul  at  the 
bottom.    To  take  out  tho  wheel  all  that  baa  to  be 


dayi.  in  water,  which  miT  be  frequently  cbanetd 
with  adrantatfa-  After  ererytbinv  baa  been  remored 
Fivpt  tha  linnentK  which  nnila  the  bones,  the 
■kelctoD  ia  fiird  in  the  reqoired  attilnde  by  meana 
of  initabledtfraal  nnpiiorta,  and  allowed  to  dry  in 
a  place  Ihrooffh  which  the  air  circnlata  fMeli. 
SkelptODi  prepared  bj  tbi<  rrocaa,  papeetally  the 
■mailer  apecimem,  reqoire  lo  be  handled  with  Ten 
lireat  care,  m  the  liiiamciilH  often  breome  brittle 
with  age.  Tliii  pttneHS  i"  ^en-nillj  adopted  for 
amall  animala.  tach  aa  ratn.  birda,  Goli.  ic.  Artifi- 
cial ekeletana  are  much  more  difficnlt  to  prepare,  in- 
aamach  a«  the  borea  are  aepiratelt  cleaned  by  ■ 
"  mnceratien,"  and  then  joiaed  BEsin  by  aeana 
of  win*.  In  thia  pmrcaa,  aa  in  the  former,  the 
akin,  Tiaeeta,  and  aa  mnch  aa  poaniblc  of  the  aoft 
parli  are  remorerl  Rrat.  The  tahitct  ia  then  dirided 
into  aereral  parta,  th-  limba  beins  aererfd  from  the 
.  tmnk,  and  if  practieahle  pnt  to  macerate  in  eepa- 
__._ 1.       >< .!._ ■_._         placing  the 


boneji  in  ayeaae!  of  water,  tho  anrface  of  ■ 

pipOBPd  to  the  air,  ind  leariuff  them  nndiatnrhed 
nnlil  the  Snub  is  dealrayed  by  pntrcfaction.     Thia 

therefore  beat  oendact'^iD  tho  open  air.  water  being: 
aiided  from  time  to  Limo.  to  nrplace  that  loat  by 

be  chan^.'  The  time  reqnimd  lo  do  lhi>  properly 
is  only  to  be  acquired  by  pnictice,  since  Tariona 
canaes,  snch  aa  tempeistore.  aiie  nf  bonea.  Ac. 
affect  the  process  in  different  ways.  Wben  it  ia  con- 
aidercd  that  thia  process  i<  romplnterl  the  water 
abonld  be  carefully  poitred  off,  and  the  bonne  taken 
out.  care  being  taken  that  none  of  th"  smaller  bonai 
are  left  in  the  tolid  matter  at  the  bottom  \  they  are 
then  to  be  tranBrerred  lo  a  ressel  of  elnnn  water  tor 
several  daya,  which  may  at  interrnla  be  adran- 
tageonaly  danged,  and  ultimately  drii-d.  preferably 
in  the  *an  if  eirenmatanrca  permit.  And  now  it  la 
that  the  ak ill  of  the  "articulator"  ia  hrooght  into 
play,  for  hole*  most  be  drilled  in  the  bones  in  snch 
anunmrtiiat  when  jained  totiether  by  wire  they 
(the  bonea)  may  have  the  same  retntiTS  inaitions  to 
eaoh  other  as  in  the  natural  skeleton.  "  Vorticella  " 
would,  howeyer.  learn  more  in  an  hour  by  watcbinR 
nu  "  artieulator  "  at  work  "  ntriag'  the  bones ''  than 
I  coold  tell  him  in  doable  tba  timP.  But  if  he  baa 
aeeasa  to  an  anatomioal  museum  ho  mirht  gain  a 
Keneral  idea  of  the  aubject  by  noticini  the  mnnner 
:_  _i.;.i.  .L .L rticnUtod.-t:.  J.  MiB. 


which  thay  a 


done  is  to  take  off  eranka.  and  slip  ont  tba  bearinir. 
wb«n  it  eoBim  ont  of  the  bearionriilipa  without  the 
■UtblMt  truulde.  Tlio  cmuka  are  detachable  in  the 
onliluu-r  way  i  thi;*  are  Teceaa.>d  to  eoTrr  the  bear- 
Imr.  aud  ao  im  all  du<t  from  onterin^.  Jly  sketch 
WBK  faulty,  wliu-h  made  it  appear  iiecnliar.— Mis. 

[maff.l-NoIao  In  tha  Bar.-Thfa  moat  Hkely 
praranls  troni  aei-nninlnliau  of  wai  in  ear.  It  may 
alw  pnMM-ed  from  aniall  perforation  of  tha  trmpa- 
nnm,  or  from  aliKht  annil  ratarrh.  OU*e  oil  and 
lltye«nne  raeh  one  drarhm.  3  or  H  drone  in  en 

niiriit.    IWaaolnlioDof  rarlionateofKHla!*,. 

1..1.  .._  ..    („nce  ,nd  a  half,  injeetnl  with 

intf.-J.H.I,..Si 


[amm.]— Anatomtonl.— Tbe  skeklona  of  amall 
animale  are  Renerallv  made  by  msceration.  The 
animal  is  skinned,  and  tba  flesh  aa  well  as  possible 
disKoted  off,  the  CAroase  placed  in  water  for  somi; 
time  until  tho  flesh  bacomea  quite  soft,  and  can  U 
cleaned  away  with  a  bmeh.  Tha  bones  are  pliii'etl 
next  in  a  solution  of  ehlorinated  lima  br  ^o'ln  for 
soma  few  days,  to  whiteo  them.  Tb'<  b..ii,  g  may  he 
fixetl  toRetber  with  cleor  BnsRisa  eIuc.  nii^eil  with 
a  little  fine  plaster  of  Paris,  la  the  larmr  ilcfOetoii! 
tba  lianea  ore  drilled,  and  fastaned  toretht'r  with  tliie 
ropptr  wire,  or.  if  toe  skeleton  is  waal^ed.  Uciihle 
fine  indiambber  threada.  Another  plan  i  i  hy  boiliui 
the  carcasa  until  the  fleah  is  soft,  and  cui  be  plukFil 
off.  Some  knowledire  of  anatomy  will  hi'  o!  uee  in 
ing  the  different   bonea.      WhcTi   a  boy  I 


placed  ■. 


eral  ai 


»b1I.-J.  H.  L.,  Snrjoon. 
—Any  metal  e 


help  ma 

[81»12,1— Brown ,    _ 

bioDscd  by  first  painting-  the  artiole  with  a  body 
colour  and  when  the  paint  ia  nearly  dry  ciustinj  on 
with  a  bmah  or  piece  of  chamois  leather  copper 
broi.w  powder,  wdich  can  be  obtained  at  any  (rood 
artist's  shop.  Afterwards,  wlian  the  wbola  is  dry, 
yon  mnv  warm  the  article  slighllv,  and  either  brnab 
orec  pale  lacqaor  or  weak  spirit  yamiah.— J.  H.  L., 

r33307.1-Qeolo«iaal.— Tha  rocks  around  Tnn- 
bridge  WcUa  belong  to  the  Wcalden,  n  division  of 
tha  lower  cratneeon^i  (rronp  of  atrotn.  Mr.  Drew.of 
the  Urological  Surrey,  described  thia  formation  ai 
it  exists  in  the  neiRhbourhooii  mentioned  in  tha 
Ounrlcrly  .foiinmf  of  the  fieological  Society.  Vol. 
XVIl.  Lyell  says,  in  his  "  Klemanis  of  l>o!oiry  :"— 
"  The  piclDreique  scenery  of  the  '  Iliih  Rocka  '  and 
other  places  in  tho  neigh tnurbood  of  Tunbridge  is 
caused  by  the  steep  natural  cliffa.  to  which  a  hanl 
bed  of  white  aand^  oemrrinir  in  the  npper  part  of 


between  front  and  back  fof  camsi^,  fatt  saiii^ 
inE  by  experiment  what  lao^b  ion  leqniie,  ail,  t 
my  crmckiin  it  when  completed,  ooraril  with  kon 
nper  naited  en.  It  niait  be  nado  to  Gl  iato  Sbhi 
[roDt.andfaTtbebackofmmi!ralaAtltd»ll.  Vm 
a  small  atop  when  copyiD^.—Fixm  Bnncft 

[33309.]  —  Pocket  CompaM.  — No  d«iM  lb 
needles  are  made  of  soft,  or  ratbv  aot  biid«l 
■Icel,  and  to  rapidly  lose  their  maffHtiam.  U 
them  with  a  eommoQ  horseshoe  maKiwt;  itizltM 
the  north  pole  of  the  horseshoe  at  the  soalb  |A  rf 
the  needle,  and  go  atraisht  ttom  end  to«i4te*« 
three  timea.— Fixe n  Bkiu-icb. 

[3330S.]- 


poTes  of  a  horae-aboe  maffoeL — J.  HasBia. 

[33309.]— BepalrlBK  Poaket   Campasa.-IW  f.^ 
likely  the  pirot   on  which  the  needle  osalUi'' 
bent  or  become  binntcd.     To  remedy  this  yea  m 
take  the  oompass  to  piaeea,  and  repeiatth--' 
pivot,  tlien  remaffnetisetheneadln,  andpnttsi 
again,  when  the  needle  shoold  point  -i>"t  f 
of  reograpbieal  north.  Whenoneisi 
conectly,  then  do  tha  otheriothaaa 

IANC  ASTER. 

[33310.]— Vamtahlns    Welkins  Btlcks.-fll^''~~ 
qneetion  has  been  aakedand  answered  betara  U     a— ^ 

Saper    sticks  very    clean.     Use    Blephen'i    ' 
ilnted  to  yonr  taite ;  dry  wall,  and  (srnii 
white  or  brown  spirit  Tnmiah  iuabotnaa. 
yon  can  French  polish  them  thay  will  look  nsyil 
—J.  H.  L..  Surveon. 

133312.]- Bnslne  Kn  Boat.-If  "  H.  T.'  i 
kindly  refer  to  the  reply  sent  to  "  Aqoarina'til 
there,  in  doe  ooorse,  hare  tha  infoinutisa  til 
quire*.— Black  Witch, 

r3331G.l-DiBtanoe  Indloator.-T  intend  mJ^M^  - 
a  mile  indicator  with  a  gn  meter  dial,  ul  n    f-_- 
can  make  it  regifteralMntin  miles  by  niiartbh 
gent  screw.    I  will  anipend  with  as  long  ■  ma 
there  is  room  for  a  lead  weight,  from  aiu  el  M 
and  olamp  the  wheels  to  aila  of  front  whid,  1      r~ 
screw  parallel  to  axle,  so  that  all  will  go  laaadl      r^ 
thawbeeL    The  weight,  however,  will  Tamsii  I 
ing  across  and  canae  the  aeniir  to  go  a  tm 
revolntioD  of  front  wheel  and  more  the  whsd  ■ 
it  one  tooth.  Tha  wheels  I  have  legiatarad  IDOJ 
— Uiy.  DsOKOitE. 

[33310.]— Preierving  Kotha— Try  K«4^ 
ineaol  powder,  or  brush  tba  under  part  of  Iht  *<  — 
with  a  solution  of  corrosire  sublimate  and  air 
J.  H.  L.,  Surgeon. 

[33318.]- PreserTlnBMotli»,ftD.-Let"W 

Et  all  bis  Insects  into  a  box,  impregBstea  < 
niole,  for  a  fortnight  before  placing  tbsB  il 
cabinet.     When  taken  out  of  the  box  taiA       - 
bodies  of  each  with  a  camel's-hair  pencil  d'^M] 
■  solution  of  bichloride  of  memory — Oi  ~"  " 
loi.  ol  spirits  of  wine.— X.  Sibcu. 

[33310.]— PreseTTlng  Uotba,  d 
not,  in  my  opinion,  the  most  useful  .„»..«■- 
which  to  preserve  entomological  subjects  (i^    ^  _ 
attack  of  mites.     Indeed,  in  soma  inslaneesi  III     -^ 
'  found  it  almoit  as  bad  aa  the  mitea  tbsmai 
farming  a  white  enblimate  on  the  glaaa  of  tiaa 
"      '  leeetaalte.    I^ 


.irald  hL.. 
implaiarf 


ly  the  steep 

;  thoTunbridae  We'll*  aai.,..  „ „ 

'  and  tliii  be<l  of  "  rock-sand  "  to  vary  in  thickness 
]m  -Ij  to  *sn.     Large  masses  of  it,  which  werv  by 
'  meana  hard,  or  capable  of  making  a  Kood  bnild. 
r..  .._  i.  .  »~~.»      ..     ■  L    -    -.    ..    1.       I —»  »tone.  form.  oeTertbelesB,  projet'ting  rock)  with 

tor  we  ID  a  vanmiaa  stati'.  iiusuiicb  as  lU  boiling  pernendicalar  faces,  and  reaiit  the  degradiDg  action 
l'Si"yi"Cr"r  1\(  '■'"'  .««"?™l»-  According  to  I  of  tU  river,  because,  says  Mr.  Drew,  Ibev  present  s 
'kLfT?^i     *'•  "I"'"'"*™;  ^  maBnesium  coats    solid  mass  without  planes  of  division"    The  oal. 

■h«>e  I..  Ii.- »  «.ui. » — 1 1_..   I     1,^^^  aandalone  ami  grit  of  Til  gate  Forest,  oaai 

-' .  •.urhtirld.  in  which  the  remainaef  the  Ignaoodon 
1.  ;  and  HyltFOsanrua  were  fimt  found  by  Dr.  Mantell, 
I  ronatilnte  an  npper  member  of  the  Tnubridge  Weill 
<a  '  sand,  while  the  "  sand-rock  ''  of  the  Hastings  cliffs, 
.  I  about  lliift  Jhick.  is  one  of  the  lower  memhers  of 


[»»»)>.]— Hacneslum.—"  IgDoramas"  will  expp-    i 
rteMvceBsiderabhiiKilii'iiUyineloTiiiBupmiitneBii 
t i ....  '-  -neb  a   ■■    ■-    - 


-  , .-      . .-.  - _  J^illnminetionby  coalgas. 

In  thia  ealcuUtMin  the  mi'tal  is  taken  at  lOii.  ed.  iv 
enm-e,  and  gaa  at  I*.  0.1.  per  I  .IXW  cubic  feet.— Wa 

JolCttlKItV. 

L!l3M}.]-Anatoinlea!.— Tliere  ar*  two  procrwi 

by  which  ikeletiiiiii  of  aiiimiili  may  be  prepared-     

the  natural  and  the  artidrial.     In  the  former  of  .the si 
tbrsK  the  skin  ia  lirxt  takvn  off.  an.1  all  the  antrails, 
togvlher  with  thi-  conl.'nls  of  the  thomric  rarity, 

fniin  each  other  at  the  jdints.  nor  to  cut  or  other- 
wi<e  danmge  theui.  Tee  bones  are  then  awivly 
•  VAurd  by  .li«'..-tinff  off  the  sorter  parts  witb 
s.-*t|<rl.  oi.'1'S'r-,  A.>.    lairing  this  process  il  will  ba    g< 


-  Photography.-  You  wi'l 


inning  a 
aa,  what 

*  -'-'■ct    .  .__ 

effect,  bnt  not  only  do  I  p 

above  defeots  bnt  of  ita  incRirieney 

mites.     I  use  in  my  Babioet  a  mixture  ..^i., — -^ 

3 oal  parts  of  oil  of  aniseed,  nil  of  thyme,  sDd«a 
wine.     1  should  advise  "  Mike''  to  cleao  fau  ~^ 
out,  and,  after  replacing  hia  specimena,  piis 
rail-box    filled    with    catton-wool    in    oes  s 
boisten  the  woal  with  a  few  dnpa  of  tba  oc 
The  cues  will  be  filled  with  an  aromatic  odsir' 
wUl  be  more  than  the  bniveat  mile  will  stsal 
'  if  a  few  drupa  are  put  in  the  box  ocesiJesi  ^ 
I  thick  "  Hike"  will  not  be  troubled  again.— T.I.Bi 
Bury.  , 

I     [3SS18,] - PreaerriaK  Moths.- Canphwi'' 

Ereventive,  but  will  nqt   destroy  mites  whSi^^       ^ 
hey  have  ta 

box.  Id  thia  case  toe  UBSt  laiug  le  ow  !■  ■*.— a  ^^^ 
aomepiecsBof  blotting-paper  in  a  strong  hIbW*  k 
potaeainm  cyanide  i  place  theae  in  tbsdraueji'^  \: 
ing  them  there  U  boon..  To  make  peifieMS^  *- 
the  drawer  should  then  (bsving  had  tha  molba^  ^^ 
porarily  removed)  bere-wbilewaehed.oddiag  •^5  ' 
quantity  of  corroaive  aubbmatn  (laercnrie  Fj*3i 
to  tbewhitewasb.takiagcare  toput  ioagood  ^J^ 
ef  camphor  when  the  moths  are  reiilasad.  ^Jt0 
insure  greater  safety  if  the  undenwrt  ol  thr.^M* 
of  tha  moths  be  .touched  with  a  weak  ssh  *^A 
corrosive  aublimate.  bv  means  of  a  siiiall^^.J9 
before  replacing  them.  Great  care  must  bstsll^T^ 
I  to  inhale  the  deadly  poisonons  fnmcs  of  &«^P  " 

]— Carbonate  of  Lead  Manof**?JS 

"-^-' '    rthi.e«,;2i3* 

»  1   am  il^*S 

d  likely  iWg^ 

ui,  !>•  a  unaii  quauilly  of  ncM^    /T 

...     .        ,     icertoin  wbetbcr  this  salt  ispasgj 

trmtinga  portion  of  the somplewithwakrill'? 

__.  ..^...  ^^.  « ...  ....  -nd  j5fci#*       -. 


^Tbich  method  of  n 
with  the  only  other 


j  and  teating  tke  filtrate  tor  kad  and  C 
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i*Te  been  plesM'd 
yon  I  '      ' 


mmld  not  csnan  tha    dirty    whito 
ipmkof.    Probftblyit  iaduelosone 
:  rc-ajrcDU.— T.  J.  H„  Bnrr. 
cneto-Sleotrlo  Bella. — I  urn  sorry 

T :. .;-v.„  :.  ..■,...^^,^ 

—  why  the  corrBiit  indnoed 

of  bobbins  in  front  of  ■  inatniet 

I  a  bell  rin?,  and  I  abonld  think  an 
mtke  gneh  an  apparalaa  to  work 

Mnld  ccrtainlj  prefer  the  orciinary 

I  a  90od  eonatant  battery.    I  have 
far  WTSD  years  with  battlie  least 

tion-— W.  J.  LiNCAfrrsR. 
n  Lena.— Yoar  lens : 


little  larger  stilt.  2, ISO  class  is  more  neerly  the 
Biio  of  the  £nb.    T  don't  know  that  there  are  any 

tarticnbtr  clau  nomei  for  th*ee ;  the;  call  then 
iTfre  coni>led  md  small  coupUil.  I  Am  iorrr  I 
eanoot  be  more  preciie  abont  their  dimenaions,  bnt 
t  can't  iret  at  them  without  a  lonirer  seareb  moodb: 
linndiM  of   papers  than  I  now  baye  time  [or.~ 

[33333.] — CementlnB  Iron  Pfpes. — Sol-ammO; 
niM;.  3oi. :  lalphar,  loi. ;  cast  iron  flUngi  or  boriDgal 
ISiii.  Mil  well  in  a  mortar,  and  keep  dry.  When 
a  cement  is  r^qnir^d  for  dm  take  30  parts  of  iron 
borluRS.  and  mix  tboronfibly  in  mortar  with 


to  talk  with  and  hear  otbera.  I  can  DndarstaDd  it 
wall,  bnt  am  still  able  to  bear  well  enough.  1  Itare 
Inamt  it  by  working  with  tlxne  who  are  dutf.— 
Cabinet  Makbr. 

[33.120.]— BydranUo.—ThBbrdraBlico'iaerTed  by 
"  L.  W."  is  called  an  accnmiiUtor,  and  wilt,  1  hope, 
ba  nndentood  from  the  roagh  sketch  I  huTe  made. 
It  consists  of  a  lonR  onit-iron  cylinder,  C,  in  whldi 
a  ram.  B,  works  np  and  down.  To  the  top  of  tb* 
iwn,  B,  a  crosshead,  K,  in  Gied,  to  which  Um 
wronght-iron  annnUr  cylinder.  A,  is  rivetted.  In 
the  position  shown  the  accnmnlator  li  down,  reaUns 
on  the  wood  blocks,  W,  At  the  bottom  of  the  o/lin- 
■       "  pife>_  formed    in  the  cyl&idar 


which 


monnted  withoat  the  power  of 
irife  one  ohjeot  well  dpGned:  bnt 


'  lesser  thick 
r  balBam^  would  not  be 
ine  the  correction  firsh,  d 
ae  is  opposite  to  the  w 


.      ...    _  _  ?ref^u™e' 

'  the  fine  ndjattment,  HcLviafr  doao 
II  be  at  its  best  on  thst  particular 
loald  look  at  the  nnmber  oppoiita 
>  it  npoD  a  Inbel  on  the  sljcle.  Thus, 
7.  then  Kny  time  yon  wish  to  Me  the 
tbe  lens  to  7.  sad  yoa  know  that  it 
Kood  p1«D  U  to  have  a  label  on  top 
9  to  SDier  memoranila— thns,  "  cor- 
■  half  of  probofds  very  (rood,  loft  eye 
lappin?    ont    the  beat   psrta  of  ite 

Lancastih. 

unw  on  Ziena.—Rdcroi'  Ston*  oan 
w  to  adJDst  bis  objuct-glaH  by  look- 
bieets.and  ieeinr  with  what  nnmber 
lots  on  the  objaet  look  beat.  By 
the  nnmber,  he  can  at  aoy  time 
lont  any  farther  troable,  adjast  hia 

and  N.  W.  Xln|lnea.— Enirinea 
torn  I.G17,  Prinopss  Helena;  IfSG. 
.nd  tbow  nambered  abont  1.870.  baye 
21.  aad  dririnr  wheels  eft.  flin.  1 
vlla,  beloDKa  ta  the  same  class. 
71X1.  HardwickB,haTedriTioi  wheels 
it  790  is  of  a  later  baild,  and  eonpling' 
eods.  The  nnmber  of  Precedent  ia 
.,  Frinee  of  Wales.  7ft.  ain.  driring 
e  rngine  in  tbe  Abergele  accident, 
.-E.  N.  H. 

nd  If.  "W.  B.  BnBines.— In  answer 
I  csn  leU  him  that  tbe  nambers 
tion  bars  often  refer  to  the  entrines 

metimcH  to  the  old  Dnmhor  of  the 
I  they  tben  are.  The  murine  io  the 
in  was  201  Prince  o(  Wales.  Those 
ai-cident  were  No.  830  pilot,  named 
No.  e.13  train  entiiDe,  named  Clyde  ; 
I  liriyen  by  Sheliey,  the  Utter  by 


for  nso.— BuDT. 

J33322.]— Bemoving  Bust  from  Iron  Flpas.— 
Diwonaci't  the  pipes  nr^r  the  boilers  at  one  end. 
Take  off  bends,  elbows.  &e..  at  the  other  end.  if  anv 
'      '   im  pipes,  after  aeaing  all 


■e  the  St 


n  will  ei 


«the  a 


n  the  line 


very  lifcp  that  of  the  Dtike  of  Wei. 
onfth  1  h»Te  many  times  been  in  his 
wjnently  heard  him  spoke*  to.  and 
[  nevpr  rwmemhor  heannir  him  called 
Precedent  ia  No.  2,175  :  Alma,  No. 
',  K'o.  2.IS3  ;  Princess  Lonise,  No. 
Leoi»ld.  No.  897.  The  L.  and 
y  Company  was  incorpormtert  in 
be  pnishng  to  say  how  often  No.  1 
renpwed  since  then,  for  tbisexeellent 
K  after  the  incorporation  of  the  com- 
es itcat  their  oeparnln  lists  of  loco- 
■Tcr,  I  will  set  down  whst  t  recollect 
Io.  1  of  the  northern  division,  orliti- 
'      called  8> 


till  full.  Tbe  TCFnll  will  soon  manifest  itself.  . 
have  done  miles  of  nndergronnd  pipes  thia  wh.~ 
W.  H.  S. 

[3333*.]  ^  Walking  Tours.— Tender  Toet.- 
Orainarr  dock-leares  cat  in  strips  and  laid  on  the 
— !._  -»*it._  « — i. ii_  ^«..^^  1    '  '    ■ 

If  carefully  dons 

[33-13*.)  —  Walklnt  Tsura.—  Tender  Vest.— 
Let  "  Walker"  try  a  well-fitting  sewn  (not  pegged, 
serewed,  nor  riveted)  BIncber  boot,  and  wear  nmther 
socks  nor  stockingi-  Bathing  the  feel  in  aoy  and 
■Ten  cool  rncning  brook  crossed,  and  If  his  way  be 
byttia  aea,  walking  barefoot  on  tbe  bard  smooth  wet 
sand  will  torden  the  akin.  Tincliue  of  iodine  will 
do  the  same.  It  is  friction  rather  than  pieoaore 
whiota  raises  blisters,  and  the  friction  is  oggraTated 
rather  than  moUiflad  by  the  interpinitloil  of  any 
woven  material  between  the  sMn  and  the  shoe. — 

QlltCRACI. 

._ _     .  proof  whiskey  Tsry  baneficij 

ease  of  blistered  hands,  and  I  shonid  think  they 
woold  answer  for  the  feet  as  well-  Weat«n  ased 
whiskey.  On  no  acconnt  use  mnoh  of  fuller's  earth 
if  yon  do  not  want  coms.—TiioB.  Ci.Aain. 

[33331  ]— Walking  Toura.— Tender  W&l.— 
I'or  t<v>uty  tears  or  mora  I  ha*e  been  in  ihe  habit 
of  oFTt-ionally  steeping  my  feet  in  a  eofaitioB  at 
nlnm  iiLbont  loi.  to  aqnart  of  warm  water)  for,  soy, 
:iii[niii  iT  30min.,and  thongfamy  feetareTerytauder 
>%')i<.'Tj  I  legltot  this  (maeh  mora  so,  in  foot,  th>n  any 
otl>>-r  of  my  ''  feellns  ").  I  can  by  nsing  It,  manage  a 
vf>'-?k  4  lieary  walking  withont  inoonyenienee.  Some 
rifiv  it  i-  ioinrious  to  health,  bnt  I  have  not  fonnd  it 
so.  I  am,  howBTer,  in  rohnst  health,  and  of  strong 
conatitntion.— FlMIM  EbsfIcb. 

[.13327,1— Simple  Inatmotlons  on  Ornn 
Btope.— There  is  a  cateobism  of  tbe  Organ  byHtles, 
price  Is.  which  might  be  of  some  aea  to  the  qnerist. 
Thongh.  of  conrse,  It  is  not  to  be  compared 
with  Itimbantt  and  Hopkins.  Host  instmc- 
tion  books  for  the  organ  g'lie  direetionH  aa  to 
the  general  kind  of  stops  to  be  ufpd  in  each 
mOTamcnt,  and  "  Biickwall"  had  bettor  follow  Ihesn 
direetiona  till  he  has  Required  sufficient  aklll  to 
bis  own  aocoaut.  In  doini^ 
■  that,  thoneh  thopr. 
•"all  to  fifteenth," 


'fnlls' 


ent», 


it  he  nbootut 


f  Mr.  Den 


.  .'a  type,  I  bare  reason 
wa«  replaced  in  1318  by  another, 
same  ns  the  eDBineA  311  and  3Hfi. 
any.  "  llurano "  often  sees,  were 
?  rebnill.  nn.l  that  Kara  way  to  tbe 
ewhcre  abont  1840,  and  she  hoa  been 
No.  1  of  thn  Nortb-Kutera  section 
'hestcrand  B irmini bam.  blew  np  in 
gsitfbt,  in  1B..3 :  her  siii^ccisor  kst^d 
nation.     Xo.  1  of  the  Sontham  diri. 

at  Harrow  in  IBIO.  She  was  twice 
it  last  sltared  to  a  bank  engine  in 
low  bo  aern,  bar  rnnning  days  being 
vater  at  Coalville.  The  en«inas  for- 
id  861-873  were  Urge  Fuirboim'a 
They  uEied  to  work  main  line  besyy 
-Aindon  and  Rugby  in  days  of  yore. 
luy  of  tbem  have  been  •crapiieil.  but 
tre  been  altered  to  l.ROO  and  odd.  end 
g  on  the  Soath  Stafford  line  chiefly. 


t,  are  nft.  and  cvliadrrs  Iflin- ;  bnt  I 
ire-  The*  are  the  type  of  the  other 
Tbe  1.180  claae  is  like  Ihem,  bat 
IT,  wfaioh  may  be  said  alEio  of  the 
which  are  to  be  reckoned  103,  700, 
i,  fltt.  flin.  wbesl.    1,M6  oImi  is  a 


relied  npon  to  answer  well  on  another.  I  maj  tell 
my  friend  that  I  compiled  some  notes  on  arnaDstop? 
a  short  time  aita,  nnd.  If  ho  wilt  adTerti«i>  bit 
tutdresi.  I  will  lend  him  tbe  book  for  a  sbort  time.— 
Wu.JohnGrey- 

[333W.]  —  Simple  Inetraotione  on  Organ 
Stops.— Oat  Dr.  Slnincr's  "Organ  Primer"  at 
NoTello's  :  it  will  iiiTe  yon  all  the  information  yon 
require  oo  almost  every  stop  used.— J.  E.  B. 

[33327.]  —  lostruotlons  on  Organ  Stops.— 
Ryery  beginner  onuht  to  ponsvaa  a  copy  of  Rinck's 
„... .,™..         .,      .,        ...      Organ,"  and  in  thin 


hydraulic  appliance,  llie  annular  cylinder,  A.  !e 
6tted  with  scrap  iron.  fuTDoee  slag,  or  any  other 
weighty  material.  Two  wooden  uprights,  P,  into 
which  a  channel  iron  is  fitted,  serve  as  iruides  to  the 
cylinder,  A.  in  its  aicvnt.  The  working  of  the 
aecnmalalor  is  ai  followit :— Water  ia  forced  into  the 
cylinder,  C,  hv  the  pumpi,  and  owing  to  tbe  iaoom- 
preasibility  of  water  the  rnm  is  raided,  and  aa  lone 
as  the  rnni  ia  upheld  the  pressure  in  the  oylindar,  C, 
in  the  pipes  from  the  iiccnniuTator  to  the  cranes, 
._    __.._.^ ,.-   ...  .L.  ..„„g^     Tbe  mle 

d  and  weiglitad 


...  ,  ndinthe  cmni-. 
for  flndinfc  this  proaai 
Weight  of  ram  -i-  weight  of  crossb 


cylinder, 
n,  K.  II 


rickwall"  . 


additioi 


iihed  by  Cocka  and  Co.,  3a. 


e  than  ninety  invalnable 
J.  Riabop's  edition,  pub- 
t.     1   sbould  advise 
iy  little  book,  "  The 
and  Co.,  price  3s. — 


[33328.]— Sign  Language. — I  bayo  been  deaf 
since  1800,  when  aged  IS  yi'ars  nearly.  The  mannai 
alphabet  and  signa  pmployad  in  most  of  the  deaf  and 
ilnmb  asylums  is  the  only  system  of  any  use,  and 
easily  learned.  Whfn  on  a  visit  to  Franca  last  year 
1  could  easily  follow  a  eonvenntion  In  the  French 
Unanage  carrieit  on  between  myself  and  a  good- 
humoured  enru  while  travelling  bv  rail  from  Bonen 
to  Havre.  As  I  hive  never  heafl  French  (I  know 
it  only  from  rendinz)  we  both  vpoke  on  our  lingcn. 
Let  "  A  ^nlCerer"  take  courage  on  reading  this.- 
Fra:(K  Smitu. 

r3VI!8]-Slgn  Iianguags.- T  sbonU  advise  y«u 
to  get  aeqoainted  and  aseoeiate  with  deaf  and  dnmb 

EsraOBB— with  one  in  particuior.  Bnt  if  yon  can 
e«p  yoar  hearing  do  so.  To  be  deaf  with  a  koow- 
ledgnof  the  sign  langnage  is  Dolbiag  like  being  aUa 


Whan  the  pnmps  hnvo  raised  the  ram  to  its  highest 
position,  a  peg  Hied  to  the  low.'r  pnrc  of  the  cytio- 
der,  A,  lifta  a  lever  conuccteil  to  the  stop  valve  of 
the  steam  pump,  and  ehota  olf  tie  tlcain  ;  nnd  limi- 
larly,  when  the  ram  has  reached  its  lowest  positioo, 
the  peg  movea  another  lever  and  tarns  on  the  steam. 
and  the  ram  aj{ain  ascinds-  Cranes  niv  oanBlly 
rked   at  a  pr<'.4<nre  of  7001b.  per  sq.  in. ;  while 


nincbit 


'  nnd  at 


ra  of  1,5001b.  per 
0  the  nearest 


worked  at  a  pr.;f 
sq.  in.— T.  tJ.  S. 

[33333.]- Crick ol  Ball.— TaV 

cobbler,  who  cill  re-cover  it  i'or  a  tew 
F-  W.  WonoMAS. 

r33331.]— Flickering  lismp.— If  all  is  clewi  as 
well  as  properly  trimmed  inyonrlamPi  I  should  sny 
"  bad  oil."  I  was  much  annoyed  by  the  same  thing. 
1  scalded  the  l>rass-woTk,  used  a  new  wick  (whicb 
should  be  full  sise).  tried  a  fresh  dealer  for  oil,  and 
tbe  nnisance  vuniihsd.-W.  B.  d. 

[33391.] —VllckerinB  Lamp.  —  Probably  half 
choked  with  pieres  of  charred  wick.  See  that  thu 
bnmer  is  qaite  dean  right  throngh.  If  dirt  is  not 
the  eauae,  then  it  will  be  dne  to  either  a  bodly- 
coDstruoted  burner  or  too  eiploiive  oiL  The  former 
can  only  be  remedied  by  using  a  new  bnra«  -,  Ur« 
latter  by  mixing  one  ifait^RiVM.wi-wiStt.^'^sW*"^^- 
—V .  1 .  liuaiikxrw 
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pSSSS.}— Bmwil BrMd— I  ihonld  u;  jtt, im- 
hH  joo  can  be  quits  nra  tha  ne  U  fiee  from  th* 
— :->— ■  (nngni,  eifot,  which  m  oftsn  infnli  it. 


nuMMu  nngi 
Swimtlutiii 
•qsal  !■  -nine  i 


M^w  -nine  m  foodi— at  I 
gUlydr "•-  "- '-• 

OlBtaD 

fftt,    fl^l     p^    OBU..  I    FJVt      1>>  Q    IMIU     Ul   A    pvr      DBDt.  { 

bMUw  Um  wood;  fibra.  I?  snd  ID'S  niptotirelj  in 
wbwt  Mid  rye.  Aja  ii  rronnd  whole,  I  nippoM, 
witfaont  tqiHtttioD  of  bnu,  and  to  do  the  urns  witb 
lAwt  ii  maoli  batter  than  miiinfr  flour  end  bran.— 

r3n«0.]  — Bnlphlde  of  Cadmium.  — Cadminm 
Mlphida  oaa  be  prapaied  b;  miiinp  soltitioaa  of 
(•AniDo  ehlorida  and  potaatio  mlphida  when  tba 
«adninm  nilpbide  tatli  ai  ajellaw  pmci^iUte,  which 


"^Ti! 


MB  be  walbcd  and  dried. 


it  doei  "  H.  3."  mm 


P3SI0.J  — Oadmlum   Bnlpbide.— Thii   tcIIow       [33348 
^  bt  prepared  bi  adding  ■  wlation  of  lodmm  or   ti«e  rann 


nut  be  tboroi 
by  basting'  caum 
■ntphnrbj'paBaini 
'■•—ari  a  wli 


mthronrl 
Iditiond 


waihad.  It  maralio  be  (drmed 
lom  or  oxide  of  cadminm  with 
t  ■  itroais  of  mlphnratted  hydro- 
ition  of  a  cadminu  unW.  or  "by  t'bo 


alphidf 


Of  K 


t  H»  ii 

^tiBte   of   c 


._  ..  1   with  B  roil .. , 

, , ■    Ihia    miilnre    -with     ii    nolotiou    of 

m£o Mibonata.  The  precipitiitA  i<;  collected  on  n 
flltar,Mrrfnll7  washed,  dried,  and  irnitod  nt  a  bicrb 
tamMratnie.  The  preoipitata  \a  piiht,  but  bfcomesi 
a  ipleadid  bine  on  ignition.  Cobalt  and  it«  salts 
abo  form  other  Una  pigmanU  srhen  anitvd  with 
■illna.  nboiDharia  add,  itannic  oxide,  £c.  The 
IT  Tary  acoording  to  aobatances  nsed. 


— T.  3.  H.,  Bnrr. 


[33343.1— Magnetio  UeridUn.— To  enter  into 
an;  detaui  reapeeting  the  Tariationa  in  dediaatian 
of  tbe  needle  wonld  eecnpy  looTe  apaoa  than  one 
wMddcaratowritafort  hot nmghlj.Imij tallvon 
that  the  Deedla  !■  ne*«r  oonataot.  There  aia  three 
mriatioiu  ron  ihoold  learn  oU  about — rii.,  daily, 
BDAttai,  and  eeenlar.  The  latter,  howerar,  are  most 
inpertant.  Thna,  in  Loadon  in  1S57,  the  needle 
pa&ted  doe  north— that  ii,  the  nomphical  and 
magnetto  meridian  fanned  a  atnueht  ims,  lu  Uis 
bowerar,  the  needle  made  an  angln  wilh  (reoRraphi- 
cal  meridian  of  3i°  41'  W. ;  IBtO.  2S'  W. :  IBS3. 
M'WW.!  .1871, 1B°  Sff.  It  U  now  aome  2^' Ibs., 
and  tbe  Mobability  ii,  in  the  courna  of  tiiu  miit 
Mntiuy,  the  twe  meridiane  will  again  be  cqaal.  Kon'. 
tbe  nuigiiatio  meridian  diffan  in  nlmost  ovary  part 
of  tbe  world  froin  tbe  geoffraphical  moridiui.  and 
UiereliDotthaalightart  ratio  exiatrctbetwoeDtbem. 
Ton  are  altomtner  wrong  abont  tb"  ani-Ta  ^i 
declination  in  England:  it  hae  not  b-' 
limg  time.  The  only  method  yon  e 
tbe  dltlaranoea  between  geograpbi 
Keridlanii  to  hava  a  ma^atic  eban,  witb  uccJidh- 
tiona  mapped  in.  Thna,  on  anoh  a  churt  a  line  of 
•qnal  daoiination  or  an  iaogonic  linn  woulil  form 
■emetimea  half  an  ellipie,  inotber)'  nn  I'llijiso  en  tire 
ud,  again,  waTy  linea  extendintr  frnin  north  to 
•OBtb  M  the  globe.  In  England  there  is  a  diHeroBce 
of  abont  21°  between  John  a'  Groats  and  Loudon. 
DoTviilir  leae  than  london,  Holt  is  20'  irrciitct" 
Newoaatle,  1°  IB'  greater ;  Edinbnrifb,  T  .'>'  greater  ' 
Qlaig0«,S°  26';  Ltrerpool,  1°  30':  pohlhi  ■>-  uit 
greaiar.  All  geographical  mapa  hart: 
north  only.  The  linae  on  anch  ma  ps  i 
'  tna  meridian  linea,  and  it  ia  imiMDiK 
any  data  from  longitudo  tending  tn 
magnetie  meridian.  Snah  can  oni.i  t 
•heorration.— W,  J.  Lancahtbb. 

[33340. 1— Bqustorial  and  Iilghtnlng.— It  would 
be  dadraUato  ooDoeot  the  top  of  tka  pillar  to  the 
exterior  of  the  abeervatory,  and  to  proTida  there  an 
ordinary  sondnctor  point.  The  pillar,  of  oonraa, 
to  a  oertun  extant,  inrilee  a  diichuge,  if  it  ii  atall 
one.  and  will  do  ao  atill  more  if  properly  oonoaoted 
to  earth;  aaaconaeqoence.aomeuijaFr  migbtoocnr 
to  the  obeerratory  roof.  Tbe  danger  whioh  Irefarnd 
to  in  prerioDB  reply  woald  be  at  tbe  fonndatien.  Tba 
pillar,  proridiDgauorter  path  thaa  the  alritendilo 
eolleet  tbe  elactricit;  into  that  path,  and  then 
■t  tbe  foot  of  the  ^Uar  there  weald  oa  a  Tiolant  dia- 
obarge.  and  poeuUe  deatmetion  of  the  fonndatiou, 
and  orertbrow  of  the  pillar,  wbirh  a  good  eartb  oon- 
oeolion  wonld  entdrelyprerent.  Kagoodeonneotion 
ia  made,  it  ii  of  no  ooneeqnenee  whether  the  wire  ia 
attaobadto  the  atone  pillar  or  net,  bat  it  ii  alwayi 
~— *  "v  eondoetor  aa  mnch  aa  poaiible  ( - 
'-'Ice  it  ia  meant  to  proteet.  Tbei 

._  — y  abont  the  raTolring  top,  a*  l 

aUdiag  oontact  piece,  anoh  a*  two  tabee  one  within 
tbe  other,  could  he  naed,— Slam. 

[33347.1— Iron  Batterr.- Thia  ia  one  of  CaUan'a 
eeUa,  and  the  beat  thing  ita  owner  oan  do  with  it  ii 
to  employ  it  tor  holding  aand  or  any  other  haayy 
object.  The  wont  nee  he  oan  make  of  it  ii  to 
ebarga  it,  aa  it  ia  intended  to  he.  with  nitrio  acid, 
and  nee  it  in  plaee  of  a  Grova  or  Bunasn.— SievA. 


lilnted  nitric  arid,  while  the  porone 
.  dilated  SDiphurio  acid  (commardal 
puct  to  7  parts  of  w»ter.    If  yen  naa 

' '  ■      '.he  iron  osll  yon  will  dia- 

a  the  oijgeo  of  the  water 
I,  forminj'  Diida  of  iron, 
with  tba  inlphario  aoid, 
while  the  liberated  bjdro- 


part ;  water,   10  parte  , , ._  . 

:.  airong  nitrio  acid.    It  yon  naeweak 

__ the  iron  will  bo  diesolTed,  and  conae- 

qnently  tha  cell  wiQ  be  daatroyed.  When  neing  it, 
and  no  fnmea  are  given  off,  then  all  ia  right ;  bnt  the 
moment  yon  aee  fnmea  of  a  dniky  nd  cotoar 
(poiaonooa)  riaing  from  the  nitric  acid,  ponr  ont  tbe 
acid,  well  awill.  and  re-charge  with  freih  aoid. — W. 

J.  Lancutkb. 

.]-HnaiiinB.-If  B.  C.  Acklam  will  prac- 
tiae  ninniDg  aqnarter  or  half  a  mile  onoe  or  twice  a 
day  foramonlb,  ha  will  find,  at  the  end  of  that  time, 
that  be  ia  mnch  longer-winded  tban  ha  waa  a  month 
prerioaa.  Profeiuonal  mnnera  keep  the  head  thrown 
well  back  and  tha  month  firmly  cloaed  while  ranning, 
with  tha  elbowB  cloae  to  tbe  aidea.  Uaa  the  bath 
every  moniing,andBToid  all  intoiicanta. — FtoiiUN. 
[333111.1— Blflo  Bbootlng.— T  have  nerer  beard 
tbe  remark,  bnt  if  I  had  I  ehonid  have  doubted  it 

a  much,  I  abould  be  rather  incliued  to  think  the 
t  would  be  lonirer  eomiuR  to  the  water,  beanee 
of  the  leaa  ap.  gr.  of  water  compared  with  soil,  and 
henee  leai  grayitation.  I  bare  seen  all  kinda  of 
firing  from  an  ordinary  rifle  to  tbe  81-ton  gun,  bnt 
COoId  not  belisTe  there  ia  any  truth  tn  the  remark 
yon  atate. — W.  J.  Lancastib. 

[33350.;— Qu .-Tba  rearon.  I  beljere,  why  tha 
letters  7 11  are  not  pant  together  ia  type  ia  beeanaa  the 
wordi>in  wbioli  thfy  nreuaedarero  few  that  it  would 
not  be  vrortb  the  tronble  and  eipcnae  of  creating  a 
new  type.  &nd  tbere  are  alro  eome  few- v«y  few, 
perhaps- words  in  which  the  q  ia  naed  without  tbe 
11  [in  Friinrh  namea,  tor  inatanca],  to  that  it  would 
be  ni>cea9ary  In  retain  the  ainitle  letter  a«  wall  aa 
~~~    thna  making  addition  to  the 


not  deiiTer  liqoida).    Sipbew  1 
.^  - .    Incting  pipea,  and  ddiTs  at  a  loeai  in 
External  force  eqniTalant  to  the  mkk  to  bt  di 

Duat  bo  expended.     In  aor"  ~' ■— ■— ■^— 

affected   by   meaua   of  brir 

piToted  that   ereiT  one  wl. ..  „ 

lifting  a  oartain  weight  of  water.    A  Bight  ct  all 
might  be  ao  conatmcted  that  ency  one  gnog  ~~ 

down  weald  bare  to  work  a 

ancb  aebamea  adapted  to  any  giren 
darieed,  only  lonw  one  moat  do  the  w 

[333n.[— Taoht  Daal«na.— Fnll  "BBai'' «( 
good  SO'tonner  were  glren  in  tba  Sitnil  Almm 
for  1897  (I  beliare).  putdiahed  at  tbe  Fitld  el 
prioe  la.— I  fancy  thia  it  exaetly  what  yon  ani 


>aemi9 


adopt  to  oh  tail 


nambcr  of  tvpei  already  oomprued  in  the  fonnt, 
sod  nhieb  wonii  only  oooaaionally  be  needed.  The 
THlnn  ct  oombinationa  in  ^pe  ie  reiy  donbtfal,  or  I 
Bboaid  anggeat  that  ch  would  be  a  mnch  more  oarfol 
one  than  qii ;  hnt  it  one  be  admitted  there  would  be 
M  auing  where  it  would  atop,  until  the  oompoeiloT 
«onld  need,  perbapa,  not  one  pair  of  eaaea  but  a 
good-iiied  rackful.  and  migbteTentnaUybeaebadly 
nit  aa  tha  Chineie  oomperitor,  who  baa  to  dodge 
Abont  all  day  from  one  put  of  the  room  to  another 
to  gather  together  hia  typea.  Bnt  beaidea  thia 
dbjeetion  of  requiring  more  apaoa.  and  entailinf 
more  labour  and  eipentf,  tbns  nentmlisini;  the 
Faring  of  time,  it  any,  it  rhoald  be  rvmnmb'red  that 
if  one  latter  of  tbe  eomhinatian  becomes  injared  ths 
whole  pieoe  wonld  bemtelei'?.  whicb  noiild  inTolTo 
a  greater  loea  than  it  a  flinaie  letter  could  be  thrown 
aaide.  In  the  early  fannta  of  type  combinationii 
9ncb  aa  cl  were  used,  but  thov  hare  been  discarded 
nTitn  we  hare  onr  worda  spelt  phonftically  wo  shall 
need  new  typea,  but  that  is  not  likely  to  be  jast  yet. 

[3335e.]-Qu.-The  nwon  theee  letten  are  not 
out  inone  type  may  be  found  in  tbe  following: — 
1.  If  any  portion  became  battered  tbe  whole  ia  laat ; 
lience  a  greater  weiabt  of  type  becomea  uaeleei. 
}.  The  u  tied  to  the  q  cannot  be  naed  in  otber 
pUeea  1  henee  a  greater  weight  of  meUl  would  be 
isceaaary  in  a  fonnt.  LoROtypei  have  ncTer  found 
nnch  fayour  with  printera,  for  tbe  reasona  abote 
jiren.  Tbe  eiislinB  typea  containing  more  than 
tna  letter— ffi.  B,  ,&c.— are  ao  caat  to  aroid  battering 
or  knocking  tbe  bead  off  the  f  .-Ttpo. 

[33363.]— Tolephonlo.— To  Mr.  W.  J.  LawcAS- 
TtR.— (1.)  Nobattery  of  any  kind  iauied  with  Bell'a 
lelephouea.  (2.)  Place  the  carbon  rod  in  a  more  in. 
«lined  poaitiou  ;  then  the  micropbona  will  not  be  ao 
NDiitiTe  to  other  aounde-  When  the  rod  it  ligbUy 
reatinp  agaiaat  tba  upper  plate  tba  mierophon*  i«  ao 
tenaibre  that,  nnleaa  tba  board  on  which  it  Is 
iorewed  is  ianlated  by  indiambber,  wool,  or  other 
non-eondnctor,  yoa  wQI  hare  a  oonraaioa  from  bear- 
,  ing  loo  mnch  at  onoe.  (3.)  No,  theeamo  quanli^of 
wire  on  eaota,  bnt  make  the  weaker  magnet  itiong 
again  by  remagnetiaing  it.— W.  J.  LAKcanzK. 

Power.- For  such  an  objeot, 

couatmction   of  an  eleotro- 

not  proper ;   moderately 

^'-  -"Mthe 


the  band  with  tbe  plane  anrface  towarda  tha  ■ 
and  meamre  the  diatoDoe  from  tbe  edge  eftbeli 
to  the  card.  WhentbemD'eimagei*  anarptydalB 
thia  diatance  will  be  tbe  tocui  of  tba  hmi.— W, 

LaNCaSTBB. 

[^378.]— Work*  on  Cben^atry.— Don't  Ta^< 


[33380.1 -DaaieU'a  OaU.  — Copper  ia  ah^ 
thrown  down  00  tbe  zin«  ae  a  brown  powdKn 
then  it  alwaya  aeta  up  aome  local  action,  liuA, 
courae,  raleaaea  a  little  hydrogen.  AnuUgaiuli' 
a  diaadrantage  in  the  Diuiiell  cell,  exoept  wkMi 
are  need,  and  that  ahonid  not  he  done.  TIwii 
may  appear  leta  becanae  tha  mercury  takei  ■■ 
cupper ;  but  for  that  rery  reaaon  it  ia  rally  w 
miaohiat. — 8iaiia. 

[3m).]-Daniall'a  CelL— TIae  dUnte 

amd  in  outer  cell,  and  well  ama' '~ 

you  will  not  find  any  black  atain 

[33384.]- Hfaroaooplo. — By  placing  ^mrii 
mant  iu  a  horiiontal  poaitiou,  and  uauif  eib  I 
objaotiye  (not  hii^ber  than  ^in.  for  good  daieilli 
without  tba  «yepiece,  and,  inateod  of  tha  mim^ 
large  oondaneer  between  the  light  and  tbaobMi 
■toie,  the  whole  being  indoaed  in  a  boi  «ni 
eperture  for  the  microMopa  body,  yea  may  pni 
the  image  of  any  aiie  os  a  acraen,  aoaorfig  If  I 
diatanoa  it  may  be  placed  from  tbe  apparitaa,  1 
br  naing  a  priam  at  tbo  end  of  the  body  pUial 
the  aame  poaition.  throw  tba  image  down  oa  >^ 
of  paper.— C.  J.  B.  F. 

[33384.— Hiorosooplo. — You  can  get  a  I^ 
ifia.  diauMter  bj  uaing  tba  mieroacope  ai  it  i^ 
arranjging  it  honiontaUy,  and  haTini  a  mim 
lena  in  place  of  mirror,  and  a  good  petrabaa 
aolar  gae  Uf  ht ;  thia  muat  be  nicely  arraape^  I 
then  a  fair  image  wilt  be  obtained.  I  an  )a<l  ■ 
oonatmotlng  a  aiiepta  form  of  demon itratiagdi 
eeope  toeorera  ISin.  diac.  When  done  I  *ill| 
working  detula. — W-  J.  Lahcibtib. 

[38304.]- Ftano.— It  doea  not  at  all  folleeJ 
.n^e  tbe  treble  atringaaonnd  clearly  wheaplia 
at  they  will  do  ao  when  atmck;  bnt,  aiita 
the  treble  waa  all  right  till  Utely,  it  ia  prokUa 
'    abasannk,  caBringtbebammintoitiita 

To  determine  thia,  raiee  tbe  treble  ahiL 

by  placis;  a  card  or  two  beneath  it,  ee  ttit< 
honimorB  juat  dear  the  top  bridge  inn.  If  IhiaH 
ceeda,  tlie  back  of  the  keya  oan  he  raiaad  lit 
aanie  proportion,  or  the  hammara  might  bace^ 
by  placinc  a  hot  iron  behind  the  ateme.  and  lai| 
them  over  it.  Examine  it  the  top  bridn  il  lip 
and  tbat  the  aoundboard  baa  not  aunk  with  to*  ^ 
down  bearing,— W.  H.  Da  visa. 


(8SS8a.]-BattarrF 

thioh   ja   Bimply  the  < 
uagnet,  amall  wirea  a 


P.  W.  WOODIUK. 


1  certainly  wear  away  Ue  iroa.— 


(33347. 
Odiu'g. 


kind— ancb  ae  tbe  Smee,  Bi._ 
irould  gire  tba  power  required,- 

[33353.]- Battery  Power.— Ton  cannot 
fully  do  what  yon  want.  Ooly  one  or  twi 
oppotite  wiiea  and  tlioae  moat  out  at  fint  will  be 
attraefad,  and  with  auffident  battery  power  be  pulled 
out.— W.  J.  lixscAerKs. 

[33934.1- Slneing  Bteel,  *o,— Get 

■aaeeMD,aod  fill  it  witb  aand.  At ter  a  few  triala 
with  it  yen  will  anooeed.  The  thing  ia  to  hare  mnA 
anongb  to  get  a  uniform  beak— FiNn  Bnnam. 

[8B3««.]— adatatWatw.-Tbequariat  doeeaot 
mearto  and«ntaad  m>  hint  that  water  will  not 
a  ^llNUanao  penoaJea.  No  ripbon  Oat  wai 
•  lawHadavOBH  labt  a  toeejecnftd  ot  water  one 
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]— Jupftor.— To  Ms.  Hbbiiibt  iBoiu,— M»j 
rimgb  tbse  coliunnn  II  tbiit  esDtlemtin  wonld 
ok  up  JntdtH  abont  tbs  tims  ol  lili  apposition 
krgs  dialTla.  and  kindly  UU  ni  tbo  ooloTirB  of  the 
I.,  u  iBen  wilb  tb&t  initniiaent  P— Fua^  C. 

]— Cooft  I«»Te«.— Qui  iWT  lollow-rmdor  teU 
W  nuke  ft  liquid  preparaUoD  <u  tbo  abore  to  keep 
time?— Eu. 

]— Hy«tOria.— 0»n    mt  one    rsonmimnil    ■ 

]— L.1II.W.B.  BUHtooa.— What  ii 


LiiE«d  m  rfimftrknblf 

. . .  ad  of  tl 
It  nlled  th( 


"I'recodont"  oIauI 


ud  "Umpi 


•  o<  tba  "1^7  Bt  thB  I.ake"Dlu>,  uu 
■mfMt  of  tU>  Dlua  ballC  ?  An  thon  u; 
oat  liBS  1870  r  What  clams  of  aiHriau  r 
■an  briifMB  Bmcttj  ud  CulL*li'.  alio  h 
1^  Bdlnbu^  ud  Glasgow  F— Willeidf 

t'Pith  BkllB.— Will  SODS  nndor  toll  m 
bflst  for  gettlDtf  pith  for  pith  balls  for  i 


I— BenlktliiB  the  Heat  of  Om.— 1 
riid  S  maj  of  oor  oarTApondDiits  wnald  iriTs 
I  forrflgnbtlnf  tbebedit  of  i/na  In  a  ■mull  pbam- 


.]— Cracibles.— Will  lomBODfl  giTo  ids  Inatroo- 
nake  crqciklei,  k«,,or  about  one  pint  cajiHitj, 
jia  daf  or  plpa  clarP  I  ItaTO  liied  miiio^ 
1  oUy  with  wmlar,  and  thtn  drjinR  In  tla  ornn 
H7  to  bnmljiq,  but  thej  alwajs  ornck  in  pieoaa 
Ehe  OTen  (an  ordlnarj  kilcbnn  one).— AuniTiODa. 
1— DlitllUtlon  of  Tar. -I  nboald  bd  Eimllj 
'^uma  <HU  would  iri's  me  a  fsw  hioK  on  tbo  dis- 


povrarfnl  blast  of  ths  eibaoat  io 

"onra"  ffito  me  thefr  opinion, 

idoDslDg  englna  7 — 

]— IVitrio  AoidB  tains  on   Cloth.— How 
orsd  tloth  F— AmnuMDs. 
]— Lantern  Bpectroaoopo.— To  Ha.  Ij». 
'Woiild  you  Itindrr  nbtiEn  h;  giriag  a  dexiriptlon 

Mj  if  be  ooD^en  Uie  pTTO-nrdrHen  liaht 
nmicli  to  lUB  witb  It,  eoaiiotti  Hia.  f— F.  G.  D. 
1— ZlnooKntphr. — Haiir  ttaaaks  to  Ur.  S.  A. 
ali  replr.  But  BiaT  I  ask  aim  to  oblige  me  witb 
ring  hifonnatlaa  r  1.  flboald  the  ^aai-water  be 
th  pbospluirio  aoid  it,  p«r  formDla  trtTao  In  letter 
.  056  r  B.  Wlat  itrangtli  ihonld  tba  gam-water 
:cnme  it  ii  onliimrT  ffOm  aral^  i  If  not  plcaae 
old  it  b«  tblti  or  thiek,  or  what  proporuoa  of 
■Iter  ibonld  ba  mixed  togstfaer  T  a.  Bbanld  the 
PT  *'  gnnmlH^  up  "  bfl  allowed  to  drj  before 
IFUl  ne  pre  partlinilan  ol  the  anaetatio  pnna  F 

5  Tire.— A  friend  of  roiee  ridinff 


JnnB  ai  aCatH  that  "  Prof.  Adai ^ 

for  the  oonitAnt  term  in  tbe  reciprocal  of 
radini  lector,  or  what  is  commonlT  -'-'  • 
t«rm  of  the  moou-t  bontonCal  mrsJIa: 

[attst.] — Tables  of  Weights  and  Bymbali.— 
Would  ""i,  M.  W.,  aanohe.iter,"  Mr.  Allfn,  or  any  other 
■    ■       ■   ■  ■■         -o^pabllshod 

itrate.  4o.,  4o.P     What  ii  tl 

[.■Hlffi.l-PaultTSllveraoIation.-IbaTo 
t  work  witb  little  or  mnch  hatter;  power  It  will  k 
bj  olectrioitf.— A.  T.  tj. 

[33133.]- Batterr    Carbon     Blooki.— How 


[83134.1 -Sanitary.- ConW  ■  . 
what  BiitEoii  and  cams  water  hae  upon  la 
and  water  oaoght  from  roofs — as  1  nade 

soma  diitriot*  eaU  thnnwh  tb»  lead  al< 

shortQmeP  .!■  It  pomlble  OTtheoonrtaBtiuppWiji 
for  water  oondneted  tbroogB  lead  pipei  to  M  (nju 
far  drinkictf  purposei,  eauaad  bf  tbeaotlonof  the  wi 
on  the  lead>  What  la  the  ItMt  fall  a  Hnr  itaonld  ) 
to  be  Hlf4luniiini{  !  Also  I  want  a  itmpla  method  {at 
tban  bf  alrebra)  of  calcnlatin^  tba  diacharm  of 


[334.1(1.]— Qalatlns.-IbaTeeoenbnttaiu,&o.,haTlnR 
lo  appearance  of  bom  of  varioni  eoloura,  that  are  lald  Co 
-J  made  of  velatine,  hardened  and  rendered  inaolnble  bj 
admixture oibiobromate  of  potaah.    Oaa  aay  earrvpoq- 


1n  order  to  make  artidH  or  gn^erbn^  neh  ae  handlas, 
ftc.  P    All  tbe  aooonnti  I  la?e  Hea  (wbioh  are  applied  to 

EhotoitraphTt  "J  (hat  tha  aiufaM  of  Bdanne  ud 
iohrnmMIe  to  be  eipoied  to  tbeaetien  or  iuillsht  to 
render  It  Inulnbla  ao4  horaf.  Thia,  no  doaht,  Ij  mUL 
oient  In  oasai  where  the  lorfaoB  ii  thin  and  traaiparent  i 
bat  where  the  ob]eo(  la  of  gmJ^t  tblckimi,  and  opaqu 
It  does  appear  to  me  that  the  iiirfBee  onlr  wtll  be  aoted 
on  b/  tbe  light,  and  rendsred  hornj,  laaiing  tbo  intarioc 

r«ndariD^  the  ^latino  homy,  indepetid^fit  of  the  action 
of  lijTht.  or  of  i?ontLnninff  the  ohnn^,  after  haTln^  been 


ITonld  an)'  one  kindl; 
tbe  outa  penaanenll;  f 
J— W'ator  Baisine.' 


e  ivdiarubbflr  tire  all 


m  the  under  tank  lAck  into  tba  one  OTcrbead  br 

1— UortiaiDK  Haohine.— Wontd  any  Und 
[]  me  tbe  pHnolple  of  tbe  moTtiHiDff  mncbibs  P 
ft  by  borlag  with  a  contro-blt  or  by  chiiels,  »a  1 
lako  one  rery  mneh  P    A  diagram  of  tha  above 

t— Chamloal.— Can   hit    one  inform   me   if 
labia  in  any  liquid  P— F.  W.  WOODIUI. 
1— "  jBOny   Iiind"   Knainoa. 
emnt  with  the  nihjeot  of  locomo 
Riiption  of  this  class  of  enirlna  ?    1 1 


f™P^ 


ce.— B.  N.  B. 

]— Ii.  and  N.'W.  "Bloomer"  BaBinea. 

ilig^  to  "  UuruDo,"  p.  303,  for  his  reply  to  thia 
it  1  Hunk  he  hae  either  mlinndentood  me  or  else 


^._ !  wanted  to  hesuta. 

wwdaiaofeuginefuewtoIlaDChMtertiafnc)  has 
iBlng  tbe  3  p.m.  Loadoit  traJa  from  London. 
d  the  dwTJpUos  ginn  to  ma  agnee  with  the 
siiooily  bad— tIe.,  iDiIde  cylinders,  inside  (ram- 

i"  orer  tlie  toot-plete.  1  saspeot  they  hara  now 
in,  No.817,"Odln,"«asoneo(lbBn!.— K.N.H, 
1— Boda-Tater  MaObliieB.- Will  some  one 
aataila  for  makinir  eodvwater  and  lemonade  F 
I  know  Uu  detidled  eonatnietlon  of  soda-water 
m  uld  !■  aliopK,  ■haped  Kanetbii 
D'poa  what  prlnolpla  do  they 

1— PxofOaior  Adam*'  Diaoovory.- Wonid 
mbar  of  tba  itOTal  Aitnmomical  Society  kindly 
It  WM  that  Prof.  Adams  eiplained  on  Ihe  blnck- 


tomakeoueP    How  la  tt 


board  at  the  msel 


[3JW7.]— Tompertait  Conod  Springa. 

temper  the  same,  and  should  be  obliged  if  an 
nnmarona   reKdera  would  enlighten  me  upon 
method  P— W.  A.  a. 
[S3*3S.]-HouaB  Elootrio  Alarm. 


_,    .  _  J  lately 
4:qKeedt  both  back 


lodern  method  oTdomg  thla  wUI  be  mnch  esteemed. 


[S343B.]-Paintlnf[  Bath.-I  hani  two  bo 
reqolre  palutlnff.  Oua  is  linc.  and  hni  narcr  bee 
" — '.her  has  been  painted,  but  wante  renewing 


painted; 
I  kindly 


■e  doins  the 


d  like  t 


II  kind  of  et 


u  iEgredients  for  tlie  paint,  with  tbo  dinerent  propor- 

iiijh?-A 

{33t40.]-BwelledFinKara.— lehallbagladif  lome 
_.j-...___j__  —  ....  -..  -.f  iodine  would  be  of  any  uae 

lad  severely  Bcraral  timn  P— 


nedioa!  reader  c 


[3MU.]— BBflootor.  — Is  a  oonplets  eenrering  of 
waterproof  dotb  thrown  over  a  flin.  altaalmnth  reOootor, 
pUoed  In  a  garden,  a  sufficient  proteotlDn  anainit  the 
weather  it  the  iperjilam  ie  remored  Into  the  house  when 
not  in  nsa  r  The  iliasonal  rafieeCor  at  the  month  of  the 
teleseope,  u  well  as  the  telescope  itself,  hu  a  (jgblr 
flltiogW-aootar.-ALPHl. 

[.1.'tU2.]-MoiiIton'B  Bapld  Photo  Waaher.— 
Could  any  brother  reader,  bar^ig^  a  knowledge  of  the  best 
working  maehine,  named  aboYB,  kindly  glte  a  dtawing, 
with  sliea  and  description  f-J.  A. 

[33U3.]— L.  and  S.  W.  Bufcbiea.— Oonld  ■■  Egcria" 
or  ■•  Mnmno,"  or  any  one  olse.  S^s  "•  the  names,  with 
rfepectite  numbere,  of  tbe  epginee  between  Robert 
BswHu.  3.179,  and  Buffalo,  S.lSlt  Ara  there  any 
other  engines  baildei  the  Amaxon,  Balmoral,  Beteor, 
and  Penrith  Beacon,  with  the  arras  of  the  oompany 
pentad  oa  them  r  HaTotbeffli  Balar  Jniig  and  AmerliBn 
Uegotthemonr  Whatlitbaname^ner  ArsOsra 
any  monotthatelaH,orla  8Se  theBntoner  Barethe 
engines  betweva  872  (WIsard)  and  8B3  (phautoml  been 
Tobnilti  If  BO,  what  are  their  nameaP  ^Te  any  of  the 
11  hondrodsbeenrabulltbeaidesBenmlM.l.lOSr— Tsuai- 


lybadoe 
might  ba 


th  it. 


TC": 


ifUniCy  for  tb 
in  the  nclgt 


iaclantd 


and  water,  you  might  i«ll  be  able  to  suggest  a  remedy.  — 

[33**s,]— Determination  of  Blood  to  the 
Head.— Can  any  ol  our  readen  m^  what  to  St,  difnk, 
andatidd  whn  laffniag  from  this  oomplaiatr  Also  It  It 
wise  to  abandon  the  momlaf  oold  bath  P  1  ittntnltBl  a 
mtdtoal  man  whra  Snt  the  lymMomi  appeared  and  he 
toU  me  narer  to  take  anotiiu' oold  bath.  Uliisagnat 
pufllshciient.  aa  I  bare  been  ued  to  It  ererr  monuae  for 
yean.    Was  be  right  P-F.  D.  '"^  >ot 

[33Me,  1  —  A  Molybdenum  Componnd.  — A 
stopnerodr  bottle  of  ammonium  molvbdate  (aolTed  by  aid 
of  H NO,),  winch  lias  stood  nnnssd  for  about  two  years, 
has  deposi  ted  soma  bright  yellow  orystali.  Oaaaayone 
•ay  what  they  are  hkaly  to  be  (strenirtb  of  iolutioh,  1  la 
20)  P  The  crystals  resemble  gold  cblorida.  That  tfaej 
ooDtaio  MolaihowabyhaatlngaerTstalwlthadnnii 
HiBO,  en  platlnnm  i  by  breathing  on  the  nokt  raUna  a 
lorely  bloe  colour  ¥raa  prodnoed.  Phosphorin;  anoUo, 
and  sUiolc  ajjidi  all  ^re  bright  yellow  pmlpltata  witb 
ammonic-molybdate.  but  neither  of  the  twofonaerwai 
prasent.  nor  are  the  cryaCala  like  phoapbo-molybdia  add, 
lly  SBsplmDua  light  on  the  eiUcn  of  the  bottle,  and  the 
atoppor  was  tight  in,  ae  if  the  glaie  hail  been  aeted  npon 
bylhesolntion.— DiUBBBBi. 

r33*47.]-Blaokine.- 


ling  that  will 


oeP-(Jt.«ci;8. 
[33MSO— Amerioan      Orgai 


-Will    "Organon" 


ohaaplyp— Nlmo. 

[»5MS,1- Basal  an  Tansr.-Can  tt 
Kosslan  T^nsy  he  bought  retail  In  Ibis 
used  for  Insect  powder,  aud  is  uharged  fi 

rsauo.l -Cleopatra's  Needle.— The  needle  ha< 
formed  the  subject  for  a  nnmber  of  penny-.-llne  nra- 
grapha,  bnt  can  any  one  oiplnin  tha  meaning  oTlbe 
loUowIno,  whloh  I  take  from  the  Tinu.  P-"  The  88  feet 
or  so  o(  tie  oballak  are  di.lde.)  by  its  centre  of  grarity, 
andattheoentreof  lU  denjned  haee.  into  two  uemuj 
■enanta.  of  Olt.  and  *Oft."  What  has  tbe  centre  o(  its 
deetfaiadbas*  todowltbltP  I)  It  tme  that  tbe  needle  is 
to  ba  beantlfled,  tba  lasoripUans  raeut,  aod  the  whole 
tUBgnUahed  r  It  ao  I  think  It  a  nlty  that  Prof,  WUsoB 
and  ar.  Dixon  an  sot  oompalM  to  lake  the  uielna 
"ornanimt"  Md  pnt  It  lo  themussuM.  Afteralln 
ham  hard  of  tba  Ba«d]^  a  right  of  the  thing  ia  enough 
to  qosnob  au  (altb  In  "  antli|nitlei."  lu  sole  ralua  la  aa 
a  •pednM  ot  Kmtlaaj  work,  and  iliij  ia  to  bo  deatroyad 
bythaehbalaarbgUahmen.— 2«iao. 

raS«L3— Water  fiowor.-I  ahall  aateem  it  a  Unat 

Within  ten  yards  of  my  shop  i>  a  riner,  abcmt  Stl.  wide 
and  3in.  deep  in  the  ahallowiat  placaa  in  a  dry  summer. 
How  am  I  to  gat  this  ilream  to  turn  a  drill  and  a  lathe 


q.'-^R.V^'™' 
I   or  Tralna.  - 


put  on  the  Are  till  the  wi 


•king  then 


tlilt,  will  not  explode  when 
has  bollsdi  and  that  whan  t 
watar  It  la  ontain  to  oxplndi 
fact  that  under  esdluary  cin 


[3.%M,]-Hair  Work.-Will  some 
itUe  information  on  hair  work  P  I  hate  i 
o  pat  in  the  form  of  a  nisc  curl  into  a  b 
rory  grou.d.    I  do  not  know  bow  to  p; 

[33*M.] -Tinning  Cast  Iron.— Is  i 


[33*S7.]— Flni.— Will  some  reader  domiribo  a  good 
Ini  for  malting  aorap  sioo  which  will  oroient  it  ourdUng 


bmtbar.rearler  inform  m 
— H.  P. 
[3Sa9.]— . 


alumina  r -P.  8.  J. 

C33K0.]-Walkilie  Btloka.-Will  aoma  kind  re 
name  tbo  boat  tbne  for  cutting  branches  for  walh 
aticks.  ^.P  What  la  the  Idud  of  apparatus  emnloyei 
banding  and  itnirtitMing  them ;  and  is  Ktaam  or  boi 
water  need  tbr  landerlng  uien  pliable  P— L. 

[3M«1.]  — Tumei^  Oemant.— Will  some  reader 
maa  reodpt  for  good  and  oh*apltica«'*™His'i'i.,'Kw 
if  it  will  ho\4  nu&  *.«.  -^wn  iS.  "m^iwi  "niHa. 
,Wnw41— ^.U. 
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AH8WEBS  TO  CORRESPONDENTS. 

'onativtitH  ha  nAdrrtvd  to tlitSjHTOl 


OonlM,  n 


Hnrrs  to  ooBRXBPOKDBsra. 

1.  Vllto  OB  «■  (ld«  ot  tliB  paps  only, — ' 


DltntiUDI 

Oil  to  qnvtaL  ki  ■ 


■,0c  npllai.    t.  Ooramcnikl 


imlatta 

Mtontor  qaerloB, 
itlon  MUutar  sdnc 
juwved  vironff  h  i 


port.   <.Le 

Tka  hOcnrlnaan  the  tnltUli.  Ae^,  of  IMtoi  to  hud  sp 
W  TaniT  oTodiif,  Jnlj  B,  aad  siuckiiawlednd  slaa- 
iHmtt— 

buDOv  BicTCLi  Oo.— Edwvd  DiiT.— O.  H.^Nan  Bab- 
nrlbD.— Willon.— T.  Llohtoutnn.— B.  F.  Johnwn,— 
L.  IMbsrtroH.— W.  Pouny.— J.  R.  Wilwn.—Doiijlu 
Brw,— Dr.  Oop^unr- — Firth  uid  Co  — J.  Pflppikta. — 
J.  KaLUBa.— W.  L.  WIh,— Leuih  Cli9ord.— J.  Qlllott. 
— R.  KilU— W,  Eomn.— A,  B,  WUbmhun.— B.  B. 
H.— Onpol*.— Gudjdato.— J.  P.  H.  Eilwudi.— 
«,— Dt.  Snitu.  —  Srodndi'  Frutini  WnMli- 
—  Ibtbaliiirord.— Joupb   Jnrtbnr;.— T.    B.— 

0*.— Ptndenlli) 1.  L.^DIapuos.— J.  rrobert. 

"    ". — Ljoni. — Llewon.    " 


■oliiBMtl.  —  Slin. 

flKtor.— W.  P.  Inra.— W.  H,  B.    

— S.  HhoM  Qny.—S.  Sinli.— B,  Saooki. 

— A  HMdi  lI»o.— Imnilt.— W.terlijmrf.    _  _, 

E.  P.  O.— PeniBioe  Point.— Kmo  P»rk.— Robert  Wm*. 
— I.  P.  Ballud.— Poor  UniJoiui.— B,  E.  V.—X.  BolU- 
na.— John.  —  Enqnlnr.  —  OsUtlna.— Hones.— Fleld- 
«huni«..-P.  J.  jMkwa.— J.  O.  P.  O.— W.  B^OiraB 
J«ui. — F.  C.  Dennatt. — Finam  RoapioA. — B.  Boothrord. 
—J.  A.  P.— D*Ab«rt.— Dkghbort'i  OoaTarwiita,— 
T.  Flatohar.— OuolDi.- Flnnnidkl  A«nit.— Tbeo.  Iiod. 
— W.  B.  Tnvia.— Ohirlca  W.  Qdkn.— Butlatt. 


— PLmptnial. 


(•olMrtlrJolBad.    Th* 


1  h  pntatnd  bnuw  it 
Biks,  out  b*  rararaad, 
toL.O.  nod  D.ILwu 


dnri  or  bdoB  npUKad  wtth  tb«  d 
Tteidci  tail,  >■  tbflftt-bottoMiad  h 
hndruad  dMvhMW tlua In tUi i 

Toirilia)-AM«moiifc     (A  n 

'   It  tlu  nra  ot  ebeodcal  pcodoeU  would 

„_.._  .. — "  atii.  , 

■toll.)— BiDM. 

Ijloba 


ko»llod,l>.hoWanr, 
■■ .»»p.aa, 

joar  qBMT 


JLPlrtlj 


_-, bat  tba , 

-  arnptian."    TkM  ii  an  ndditloB  dna 
buwr^  «w  f '■-  -* 


lin'a  arilola  In  onr  lut  nninbar  oa 
,  —  Jlr.  Preolor'*  "BniU  8tM-  Anna," 
LongnmoLl- O.  E.  S.  (Wahudlrthlsklt 


worth  whUa  to  eo  to  tba  aipeiun  of  aBBnTiiw  tba  ilot 
ting  mnoblna.  It  hu  lina^j  ippama  abawhan^  »< 
■MB!  to  b«  an  olaotro  mppllsd  bj  tba  iBkkeri.  whi 

W.B.Br 

WBi^t* 


•honld  nul  tbAnnli  

V.  ILB.  l8MUletulKoUOBp.£5£.)— UmonoiIMIR. 
fTonr  Hnnlramanta  nra  ver;  funulj  axpreaied ;  it  yon 
bat  hnnofa  of  tba  iDbjeiit  ron  triih  ta  iiody 
r  and  adidao  you.)— Dtspkptio.  (Yod  •hnnld 
»^_u„,  iTold  the  miklc)  —  Ourns  ard  HoftUa. 
Halifax,  N.3.  (Wa  havo  applied  to  wbfsI  of  tha  best 
Bnnlisb  Unl  makon.  and  tfaoT  camiot  »»|riu»  tha  tool 

tagoa.  If  joii  would  write  mote  pUtinl;  wa  KonlrlLoMrt 

toola  b>  fonjuniubimbBra.)— Diui.  (TiiB  amiia  are 
thoHot  theUa»iaTon  qc  Ta^raj  Von;.  'lLo;are 
OMd  in  tho  £ait  Indlea,  Arabin,  and  Japan,  aa  a  compo- 
nant  ot  tbe  Indtso  Tst  In  djeing,  lor  tho  aniDe  parpoaa 
apparanttj  aa  too  bran,  moilder,  or  moiavea,  \trdd  In 
Kuopa.}— J.  D.  B.  (DnmdoDiitbeanlrplaoawaknow 
at  wfaara  gnn  flinti  are  now  m&Dnfaotunil  iu  Eiii^Lkod ; 
thare  ar*  pnaaiblj  otlien,  bot  tha  prodnca  aiiut  be 
trifling.  Iboia  made  at  Bnuidon  nearl;  all  ^  to  Wat 
AtriiK,  Boutb  America,  and  KDBsi&.J— J.  Uirikb.  (A 
good  oranire  tona  maj  bo  Bireo  to  oat  as  followa  i— Melt 
togetber  S  oanoia  ot  tallow,  |  duo™  of  wai,  aod  1  pint 
of  oU  of  turpontlns.  Thli  must  bo  rubbed  Intotho  wood 
tUI  it  aorinirgi'  a  dnll  ysllow  po!i<b.  After  rettjnii  an 
hooranHitlnb-af  thin  Tnmcb  poliih  i>  applied,  and  tba 
Diiture  i|<aiD  mod,  the  pTooeuM  being  rcpeat«l  iiit«r- 
natalj  till  thodciredloneiaprodnoad.)— W.  J.Uoaais. 


e.iTu.ivl5 

""D^tio' 
.  05,  .No.  S:i 

im"'™K 

J-    but  in  hard  or  giaTellr  «il 
ookoaed  a  lair  daj'a  work.j~M. 
>  for  mailing  nrtifioial  Irorj  wore 
;E,«3.No.4S«[ai.dp.ais,Ko. 
(The  Mncom  doea  ual  rrrtalnl/ 

mi'ot'e 

nBhr")"  "'"'"■'*''     "" 

• '"" 

»oin™«. 

win,  H.  a.. 

InthoDart-Sooinfliwi 

tobick 

qoerlet  a 

'^i^nil:^ 

T.  P.  B.,  Toolm«i,  Ajai 
ent«. 

-Toot 

J.  H.  I~  SiTnoioH,  F.  W.  Woodman,  WiUowi,  Loalt, 

Lrtth,  w.  it.  a,.  m„k  wiich,  k™  Homo,  o.™ 

Fioaoi  Hf-pice.  Cantab.  R.  E.  8.,  rodeitiian,  and  other; 

To  DaatrOT  BUokb»etlei,  Vleu,  Bun,  and 

ura  PDHbUt.  wlikin  !•  loU  In  TIB  Beao  •£.  and  u.iiSb.iT 
BBi.f*!'"'''"  'i  ''•'"f^  'n™  •>>•  W"  vnptaun,  a,  tad  t. 
VttVaB.  *^^   Coipimrwialwd.  Londoa,   fc.     Tha   naaiB  at 


The   Iiunit  dretilKtlon  of  uij  ProbasiauAl 


NOTICE  TO  SUBSCRIBERS. 


CHARGES  FOR  ADVERTISING, 


TO  AMERICAN  &  BELGIAN  SDBSCRIBERS. 

■n^S^ta^Mid,  aeai  diaaJwStW  Ittab  ■  e«  >B  etb 

Bb  aa  nroLUH  KieaAirio  vDrt  TIM  mraiui  oBo^Sni 
norUk.ndda.Ma.aoU,  a  Ult.  ne.)  twaiaaB.  matte » 

■dar^fcna  nmt«a«M  Da  M%^tt>  MUbht  h"^^" 

Bolloway's  Filla  are  anitable  alike  for  tha  peer 

Id  tha  pHimt :  tin  adldlar.  lalloi',  and  nlfiaiit,  mar  nil  w 


TERMS  OF  SUBSCRIPTION. 


WANTED. 

TO  OPTICIANS.— WANTED  SITUA- 
TIOniaABaiBTANTIn  iliop  „r  Imbor 


RANTED,  a  PARTNER  with  ^500, 


A  N  Active  Toimg  Man  accuBtomed  to 


PAEIS   EXHIBITION— Special 
aiTaaiaiBciita  Ivr  Vialtirt  1,1  the  KKTiibiclon  nari  bwTi 

uo*  ai  liaSiB.  WAT  PABsaKnus'  *s»  ■  RASca  ■ 

.,.  __j. 1__  ""nomtn  w  RAiLWai  0 


•ss^itwisr&is's 


lna<MkittOf  fafMUwrn' 


Sl.^i 


THE    ECE 

Largest  Evening  Gircula 
in  the  World. 

ONE    HALFPENN' 
Sold  Xrerywliere. 

THE  ECHO  is  the  best  mec 
AdTartUiag  Artlalea  tor  8al^  Sitnationi 
Waatad.  or  (imilar  MuumuamatA  Tba  a 
(onowator 

8PBC1AL  PEEPAID   ADVEKTISI 

M  Wordi,  la.  S  Iniectiona,  2t.  « 

And  Sd.  par  taan-Uoa  Ug  aaeh  additional  Kla 

no  Oltada  Aaaoanoenaata  of  aaj  deaoipti 

taiKted  in  thaae  Bpaolal  Ocdmoni. 
Adiwtflaaieota  ainat  be  aant  to  tba  AdtartI 
as,  OatharteHtreet.  HtnO'l.  W.O. 


(JOLLOGRAPHT  for  AUTOG 


JOHN  J.  LAKE'S  WOBKS. 
THE  CHRISrrAN  EELToFoM":  ItaPt 
ISLASI :  Ita  Orii^Q,  Omio*,  and  Miatioi 


T  OCOMOmTE  ENOINB  DE: 

'-i    A  Prmotloal  If  wiiu]  fv  Enfliwan  Id  chanrt  ^ 


WHITE'S  MOC-MAIH  LEVER  I 

COMPANY  (Lum-BD). 
WHITE'S  MOC-MAIN  LEVEB  1 


IS  allowed  by  upwardf 
madlaal  mwi  to  b*  U»  mot  tfl* 


ElASTIC  STOc!cracS,'KNEE-CA 


SPINAL  MACHINES,  LEG  IRC 


JJROWN'S  HBRE4L  OINTM: 


14  In  anj  pv&Df  iba  bnlr.   A  dnale  ariplkawB  bi 
vd-rfol  Boothlnv  rltMt.    nlet^V't*  U.  ^  u 

-n|>ot.'AddnnPo:4,0.  P.  BROinr,  1,  Knf.jtn 


TH>  BIRKBECZ    BUlhVISQ   SOCtKTrs 
RMCMIPTa  MXCXMD  roUR  MILLION 
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NTART  SCIENCE  IN  SCHOOLS. 

ebaie  in  the  House  of  Commons  on 
J.  Lubbocjc's  motion  discloses  a 
;  has  been  frequently  demonstrated 
ihe  past  few  years — viz.,  that  the 
lent  needs  but  to  lead  to  have  a 
following.    The    motion    was    an 
\j  simple  one,  and  would  have  in- 
^he    addition  of   three    words    to 
L9,  Clause  1,  of  the  Code  of  Educa- 
t  Lord  George  Hamilton,  by  some 
misconception,  regarded  the  matter 
f  vast  importance,  and  opposing  the 
found  68  supporters  against  the  37 
.  Lubbock.     The  latter  thinks  it 
e  desirable  to  modify  the  code  by 
elementary  natural  science  as  one 
ibjects  paid  for,  and  the  question 
such  a  subject  should  or  should  not 
id  scarcely  admits  of  much  argu- 
At    present    the    sum    of    4s.  per 
is  granted  for  passing  creditably  in 
tr,  history,  elementary  geography, 
n  needle- work,  and,  as  a  matter  of 
t  year  only  600  children  passed  in 
er  subjects  than  those  mentioned. 
>  geography,  and  grammar,  are,  no 
lecessary  subjects  to  take  up  in  any 
of  education,  but  surely  no  one  will 
;  an  elementary  acquaintance  with 
Qomena  of  every- day  life  is  not  as 
►rth  48.  as  geography  or  grammar, 
history.    It  is  true  that  many  of 
;er  class  of  schoolmasters  do  take  up 
and  give  lectures  to  their  pupils  on 
my,  electricity,  sound,  lignt,  heat, 
letimes,  though  rarely,  geology  and 
raphy ;  but     these    suojects     are 
p  at  irregular  times,  and,  as  a  rule, 
hich  admit  of  the  performance  of  a 
tractive    experiments    are    chosen, 
lasters  know  the  value  of  these  lec- 
they  promote  discipline,  and  bring 
Imaster  into  more  intimate  contact 
)  pupils.    A  knowledge  that  exclu- 
m  the  science  lecture  will  follow  bad 
ur  has  a  more  deterrent  effect  than 
e  cane ;  and  Sir  J.  Lubbock  was  not 
g  without  definite  knowledge  when 
the  House  that  he  could  prove,  by 
it  abundant  testimony  from  many  of 
;  schoolmasters,  and  of  our  most  able 
>rs,   and  by    the  actual    cases    of 
in  which  the  experiment  had  been 
lat  science,  properly  taught,  was  most 
live  and  delightful  to  children.    Let 
membered  that  he  was  not  proposing 
2  science  obligatory,  but  only  to  give 
ool  authorities  the  option  of  taking 
and    the    opposition    he  met  with 
I  extraordinary.    It  is  not  intended 
h  electricity,  astronomy,  or  any  other 
,  but  merely  to  bring  to  the  notice 
children  the  received  explanations  of 
enomena  of  nature — why  it  rains, 
^r  hails ;  the  cause  of  night  and  day, 
mer  and  winter ;  how  a  plant  grows ; 
.one    of  lightning  and  thunder — in 
18  the  Grermans  call  it,  Naturkunde 
ledffe  of  nature.    Nothing  very  pro- 
-am oe  expected  from  children,  but  it 
ty  aa  useful  for  a  boy  to  know  that  an 
of  the  moon  is  caused  by  the  earth 
j^  between  our  satellite  and  the  sun, 
for  him  to  ber  able  to  give  offhand 
bitade  and  longitude  of  Constanti- 
or  tlie  date  of  Henry's  YIII.'s  acces- 
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sion.  Dr.  Playf  air  declined  to  call  the  sub- 
jects elementary  "science"  because  he 
thought  it  frightened  the  ratepayers,  but 
preferred  to  speak  of  them  as  elementary 
knowledge.  There  is  no  doubt  that  he  is 
right,  for  otherwise  intelligent  members  of 
School  Boards  lose  their  heads  when  it  is 
proposed  to  give  only  "science"  lectures, 
while  others  erfiibit  an  unworthy  fear  of 
"  giving  too  much  education,"  as  they  ex- 
press it.  It  is  abundantly  evident  that  the 
Education  Act  will  not  work  well  in  this 
country  until  the  members  of  the  School 
Boards  are  themselves  educated ;  and 
technical  education  cannot  be  expected  to 
progress  as  it  should,  until  our  children  are 
taught  the  elements  of  natural  knowledge. 
It  IS  remarkable  that  out  of  sixty-eight 
members  who  voted  against  Sir  J.  Lubbock's 
motion  no  one  said  a  word  against  it, 
with  the  exception  of  Mr.  D.  Davies,  who 
thought  that  elementary  science  should  be 
taught  as  an  extra  provided  for  by  volun- 
tary subscription,  and  Lord  G.  Hamilton, 
the  member  of  the  Government  who  would 
have  the  responsibility  of  carrying  it  out. 
The  latter  showed,  in  a  really  ludicrous 


mMiner,  how  utterly  he  failed  to  grasp  the   tropical,     or    which    required    for    their 


bearing  of  the  motion ;  and  if  the  House 
itself  were  not  lamentably  ignorant  of 
elementary  science,  portions  of  his  speech 
would  have  produced  a  very  widely  broaden- 
ing smile.  Lord  George  stated  that,  to 
accept  the  motion,  it  would  be  necessary  to 
remodel  the  whole  of  the  code,  and  then 
asking  the  question,  "What  was  natural 
science?"  he  said,  "it  was  very  well  for 
the  hoQ.  baronet  to  say  that  ne  did  not 
mean  anything  difficult ;  but  at  the  rooms 
of  the  Royal  Society,  which  was  established 
for  the  promotion  of  natural  science,  he 
found  lectures  had  been  delivered  in 
biology,  chemistry,  natural  history,  me- 
chanics, astronomj,  mathematics,  and 
botany."  It  is,  perhaps,  not  a  matter  for 
wonder  that  the  official  obtuseness  which 
imagines  the  RoyaJ  Society  to  be  a  sort  of 
school,  should  reject  Sir  J.  Lubbock's 
motion  because  the  "  subject  was  so  wide 
that  teachers  might  give  instruction  in 
almost  any  conceivable  subject,  and  unless 
the  House  was  prepared  to  add  very  largely 
to  the  educational  expenditure,  it  would  be 
impossible  to  add  natural  science  to  the 
subjects  taught."    We  have  no  doubt  that 


so  far  as  regards  his  geological  proof  that 
changes  of  climate  were  not  caused  by 
changes  in  the  position  of  the  pole.  The 
minor  limit  of  geological  time  is  deduced 
from  the  following  considerations : — If  the 
localities  of  the  Arctic  fossil  remains 
are  examined,  and  their  relations  to  the 
position  of  the  present  North  Pole  caref  uUj 
considered,  we  can  demonstrate,  says  Prof* 
Haughton,  that  the  hypothesis  of  a  shifting 
pole  (assuming  it  possible  mechanically)  is 
inadmissible  to  account  for  changes  in 
geological  climates,  and  that  the  pole  hasnot 
sensibly  shifted  its  place  during  geological 
periods.  That  being  so,  the  conclusion 
f  oUows  of  necessity  that  geological  climates 
are  due  to  the  combined  cooling  of  the  earth 
and  sun,  and,  on  comparing  the  rates  of 
cooling  of  the  earth  with  the  maximum 
measured  thicknesses  of  its  several  strata, 
Prof.  Haughton  finds  a  remarkable  propor- 
tion between  them,  leading^  to  the  condn- 
sion  that  the  maximum  thicknesses  of  the 
strata  are  proportional  to  the  times  of  their 
formation;  whence  he  obtains  the  data 
from  which  he  deduces  the  200,000,000 
years.     Fossils  of  animals  and  plants  now 


existence  a  minimum  temperature  far  in 
excess  of  that  prevailing  in  high  latitudes 
within  the  historical  period,  are  found  in 
various  parts  of  the  Arctic  regions,  and  in 
such  positions  that  it  is  impossible  to  ex- 
plain their  occurrence  by  any  change  in  the 
position  of  the  earth's  axis.  M'Clintock 
found  in  Prince  Patrick's  Island,  latitude 
76^  20^,  tropical  fossils  of  Ammonites, 
Monotis,  Fleurotomaria,  and  Nucula,  while 
Sir  E.  Belcher,  at  Exmouth  Island,  and 
Capt.  Sherard  Osborne,  at  Bathurst  Island, 
found  respectively  fossils  of  Ichthyosaurus 
and  Teleosaums.  The  latter  was  a  reptile 
closely  resembling  the  gavial  of  India, 
which  is  found  nowhere  outside  the  tropics, 
and  requires  warmer  water  than  the  aluga- 
tor  which  flourishes  in  the  neighbourhood 
of  New  Orleans,  where  the  mean  annual 
temperature  is  about  68°  Fahr.  But  reptiles, 
which  we  know  required  such  a  climate  as 
is  represented  by  those  figures,  lived  in  the 
Jurassic  period  within  900  miles  of  the 
North  Pole,  where  the  mean  annual  tem- 
perature is  now  little  above  1°  Fahr.  Species 
of  Nautilus,  Ammonites,  Ceratites,  and 
other  mollusca  have  been  found  fossil  in 
the  Triassic  beds  of  Spitzbergen  in  latitude 


Lord  George  Hamilton   made  Jiis  extra- 
ordinary statement  in  perfect  good  faith.   79°,  while  Ammonites,  Belemnites,  Pleu- 
and    really    believed    what    he  said ;  but  J  romya.  and  Monotis  have  been  foiyfid  in  the 


before  next  session  it  is  to  be  hoped  some 
judicious  friend  will  relieve  his  mind 
as  to  the  "  responsibility  "  which  he  seems 
so  much  afraid  of,  and  induce  him  to  adopt 
the  proposal  of  Sir  J.  Lubbock!  Mr.  Forster 
gave  him  the  lead  by  saying  that  it  would 
be  desirable  to  place  the  teaching  of  ele- 
mentary science  alongside  of  grammar, 
geography,  and  history,  and  his  refusal  to 
adopt  that  expression  of  opinion  is  only  ex- 
plicable on  the  assumption  that  Lord  G. 
Hamilton  believes  the  proposal  to  be  im- 
practicable. 


THE  AGE  OF  THE  EARTH. 

IN  a  paper  entitled  "  Notes  on  Physical 
Geology,"  which  was  read  during  the 
last  session  of  the  Boyal  Society,  the  Rev. 
Prof.  S.  Haughton,  M.D.,  endeavoured  to 
furnish  a  geological  proof  that  the  changes 
of  climate  in  past  times  were  not  due  to 
changes  in  the  position  of  the  pole,  and  by 
way  of  a  sequitur  he  gives  reasons  for  be- 
lieving that  the  whole  duration  of  geolo- 
gical time  may  be  a  minimum  of  two  hundred 
millions  of  years.  The  various  points  of 
the  hypothesis  are  worked  out  in  a  manner 
that  might  be  expected  from  the  Professor's 
well-known  erudition  and  skill,  and  his  con 


Jurassic  and  Triassic  beds  near  Cook's 
Inlet,  Alaska,  latitude  60°  N.  Prof. 
Haughton  says  that  it  is  not  possible  to 
explain  the  occurrence  of  tropical  animals 
in  those  three  localities  by  anjr  change  in 
the  position  of  the  earth's  axis,  and  he 
proves  his  statement  by  drawing  a  great 
circle  joining  Spitzbergen  with  Cook's 
Inlet.  This  circle  passes  nearly  through 
the  North  Pole,  and,  in  order  to  give  a 
tropical  climate  to  the  places  nam^,  the 
pole  must  be  displaced  at  right  angles  to 
the  great  circle  along  the  meridian  of  117° 
E.,  nearly  that  of  Peking.  The  difference 
of  latitude  between  Spitzbergen  and  New 
Orleans  is  45°,  so  that,  to  make  the  Arctic 
regions  tropical,  the  pole  would  require  to 
be  shifted  to  about  300  miles  north  of 
Peking.  The  South  Pole  would  then  have 
occupied  a  position  about  1,000  miles  to  the 
S.S.E.  of  Valparaiso  and  the  Chilian  Andes, 
where  Jurassic  strata  have  been  found  in 
latitude  34°  S.,  containing  the  tropical 
Ammonites  biplex,  which  is  also  found  in 
Alaska  and  in  South  Austria.  That  lati- 
tude would,  however,  be  within  700  miles 
of  the  South  Pole,  if  the  earth's  axis  were 
shifted  as  suggested,  and  the  occurrence  of 
Jurassic  anqnonites  in  the  Chilian  Andes 
is  therefore,  according  to  Prof.  Haughton, 
proof  that  the  earth's  axis  of  rotA^^cst^  ^^xw- 
not  have  <^ha2QS2^^  ^^sa.  \&.  >^  -^^t^'^wws^^^ 


elusions  will  undoubtedly  bear  a  great  deal 

of  criticism,  and  will  require  some  convinc- ^^_, ^      . 

ing  arguments  to  upset  them — at  aU  evenla,^  t^Bi,\.  \\.  ooxiXidL^^sam^t^  \ft  "Oaa  «xX«oX.  x^o^ixcviS^. 
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B^ardin^  now  the  climat<i  <it  the  Arctic 
regions  dunug  the  Miocene  tcrtiai?  period, 
bhei'e  is  abaudant  evidence  to  snow  that 
tlie  northern  parts  of  Amerii^a  audEuropo- 
Aaia  bad  a  ncarlj  i.'oiamon  forest  vegeta- 
tion with  a  temperate  clioiutt'.  The  lignite 
beds  which  indii'ste  the  exiEtence  of  thiu 
T^etation  are  found  inGn!Csla.Dd.GrinneU 
Land,  Spitzbergen,  Alaska.  :ind  Mackenzie 
Biver,  Wtween  the  paralUU  of  Oif  and  8^ 
N.  The  genn 3  Sequoia  redw^-od'  is  repre- 
sented in  all  those  localities,  and  one  species 
IB  TGTj  near  the  Califomian  representatire 
irhich  flotiriahed  dnrtn?  cretaceous  times  in 
Ifortb  America,  and  EtQl  lirea  in  California. 
In  the  miocene  beds  of  Spitzbergen  two 
aneoies  of  Libocedrua  ara  found,  one  of 
Mich  is  still  living  in  Calif>~'min.  while  the 
other  is  found  in  the  Chilian  Andes. 
Other  genera  diacovcred  in  Alaska  and 
Spitzbergen  show,  according  to  Prof.  Heer, 
t^t  the  mean  annual  tcmperatnre  could 
not  hare  been  much  less  thnn  4^  Fahr.. 
whereas  the  existing  temperature  of  those 
places  is  little,  if  cui^thing,  abore  lero.  To 

five  Uiem  a  sub-tropical  climate  it  is  fonnd, 
y  drawing  a  great  circle  joining  the  Mac- 
kenzie River  and  Spitzbergen,  that  the  pole 
must  be  moved,  at  right  angles  to  the  arc. 
awa;  from  Greenland  through  30",  when  it 
will  be  found  to  have  reached  a  point  close 
to  Takatsk,  within  800  miles  of  the  Penin- 
sula of  Kamschatka  and  the  Island  of 
Saghalien.  But  those  places  contain 
miocene coal-beds  requirin^aclimnte  which 
must  have  been  impossible  if  the  pole  had 
so  shifted.  It  is  safe,  therefore,  on  each 
evidence  alone  to  conclude  that  the  earth's 
axis  of  rotation  has  not  shifted  its  position, 
and  that  the  changes  of  climate  hare  been 
brought  abonC  mainlj  bj  the  cooling  of  the 
earth-  The  fossils  found  in  Arctic  regions 
afford  no  evidence  of  anj  cooler  climate 
having  pr'iraikd  there,  although  manj 
proofs  exist  of  warm  and  even  high  tern. 

F:ratnr«8  in  those  regions;  accordingly 
rof.  Baughton  gives  us  a  thermometrical 
scale  of  the  earth's  life,  which  commences 
with  212^,  boiling  water,  and  its  nest  stage 
is  132°,  the  temperature  at  which  albnmcn 
coagulates.  The  internal  between  those 
corresponds  to  the  azoic  rocks,  and  that 
between  132'  and  G8°  (the  triHSsie  and 
iiirassic  periods),  to  the  p!i!i>>ozoic  rocks. 
The  neozoic  rocks  are  represented  on  the 
scalo  by  the  interval  bctwei-n  (iS^  and  48' 
Fahr-i  the  miocene  tci'tiary  period.  These 
temperatures  arc  sufficiently  well  marked 
bj  the  stories  of  the  rocks,  for  until  the 
temperature  had  been  reduced  below  that 
of  boiling  water  no  stratified  rocks  could 
have  been  formed,  and  no  life  could  have 
existed  until  the  heat  ceased  to  be  sufficient 
lo  coagulate  albumen.  The  plants  and 
animals  found  in  the  Arctic  regions  are 
Bclf-regiatering  thermometers,  and  the  pre- 
BKit  tempemturc  we  know  by  experiment, 
so  that  the  successive  epochs  arc  indicated 
with  tolerable  aocuracy.  The  nite  of  cooling 
of  the  hot  earth  suspended  iu  cold  space 
is  not  known,  but  the  law  of  such  cooling 
is;  and,  by  calculating  with  the  propoi-tions 
of  the  interA-als  above  mentioned,  Prof. 
Haughton  finds  that  the  fi>Uowing  repre- 
sentA  the  percentage  value  or  duration  of 
the  threo  periods  ; — 

Azoio  (212=  to  1-22=)        ...        33 

Palwozoio  (133°  to  68=)  ...         41 

Neozoic  (fi8' to48°)       ...        2t> 

Taking  now  the  beat  table  that  etin  be 

procured  of  the  thicknesses  of  the  various 

strata    in    Europe,     and     convert! ni;    the 

maxima  into  percentages,  they   conincide. 

when  compared  with  the  percentages  found 

from  the  theory  of  a  cooling  globe,  in  a 

remarkable  manner.    Thus,  calculated  from 

the  thickness  of  strata,  the  Azoic  period  is 

represented  by  34'3  per  cent.,  the  nlnosoio 

itf  4SS  per  oent,  «ad  the  Ncasoio  br  Vti 

per  oatt.    Sfts  inuuteU*  •>• 


these  figures  tends  to  instif3;thc  principle 
supported  by  man;  geologists — that  the 
proper  relative  measure  of  geologioal 
periods  is  the  maximum  thickness  of  thi.' 
strata  formed  during  those  periods.  Oarry- 
ing  the  calculation  further  down — that  ie  in 
3jf*  Fahr.  (the  climate  of  Labrador),  th.' 
percentage  number  between  48'  and  Wl' 
Fahr.  is  ftiundto  be  32,  a  result  so  important 
that  Prof.  Haughton  deduces  from  it  the 
following  propositions: — 1.  A  greater  inter- 
val of  time  now  scparatcB  ns  from  the 
miocene  tertiary  epoch  than  that  which 
was  occupied  in  producing  all  the  secondurj' 
and  tertiary  strata  from  the  triossio  to  tlir^ 
miocene  epoch.  2.  The  enormous  intcrv.il 
of  time  that  separates  us  from  the  mioci'ne 
epoch  affords  ample  opportunity  for  :li.' 
development  of  the  gigantic  matnoiiil  - 
which  are  commonly  supposed  to  \\a\'1 
suddenly  made  their  appearance  on  all  mir 
continents  and  disappeared  as  suddeiiiy. 
Prof.  Haughton  concludes  that  the  present 
conditicn  of  the  earth's  surfnce  is  pro- 
foundly different  from  its  condition  in  t]:e 
geological  periods  when  climates  depended 
chiefly  on  the  internal  heat  of  the  eartb, 
and  not  on  that  of  the  sun.  That  tust 
sentence  appears  to  contain  the  basis  of 
Prof.  Haughton'a  theorr,  and  if  we  agree 
that  the  temperature  so  far  from  rising  ;iud 
falling,  fell  steadily  until  it  reached  (P  Falir ., 
the  plienomcna  of  the  fossil  'fauna  ;md 
flora  of  the  Arctic  regions  are  satisfactorily 
accounted  for.  It  will  be  seen  that  the  fui^t. 
that  a  much  colder  climate  than  exists  In 
Britain  once  prevailed  here,  does  not  Ioul'L 
the  question,  because  thoie  changes  i>f 
climate  occurred  in  geological  periods  when 
temperature  depended  upon  the  sun  and  not 
upon  the  internal  heat  of  the  earth.  The 
age  of  the  earth  Pi-of.  Hani>hton  fixes  by 
taking  the  mean  rate  of  denudation  of  larcte 
river  basins,  that  is,  about  one  foot  in 
3,000  years,  which  would,  considering  the 
proportion  of  sea  to  land,  silt  up  the  6.a- 
bottoms  at  the  rate  of  a  foot  in  8.(S10  yeiir^i. 
Then  admitting  that  the  manufacture 
strata  proceeded  at  ten  times  that  rati' 
geological  times,  or  one  foot  in  861-6  yer\ 
and  multiplying  by  the  maximum  thickn< 
of  the  stratified  rooks  (177,200ft.)  we  obtiiiu 
152,6(5,000 years,  to  which  must  be  adil'd 
one-third  at  least  to  bring  iu  the  periinl 
from  the  miocene  tertiary  to  the  time  w!-jeu 
the  Parry  Islands  and  Greenland  had  a 
temperature  of  33'  I\ihr.  We  have  thu,^  a 
minimum  of  two  hundred  millions  of  yeaio 
SB  the  whole  duration  of  geological  timo. 
It  will  be  seen  that  the  paper  is  an  elabtir:i. 
tion  of  the  views  expressed  by  Pruf. 
Haughton  at  the  last  meeting  of  the  BHIleiI] 
Association,  and  it  will  be  interesting  to 
hear  whatgeologistsand  physicists  will  ^,'^3' 
to  the  "  proofs  "  since  brought  forward. 


THE    OKQAH:    A    COUPREHENSITE 
TREATISE  ON  ITS  HABUFACTURE, 
PBOCURAL.  AND  LODaUENT.* 
Bt  Johx  Watson  Wabhah, 

AnodoAt  of  tht  Course  oj  OrganiiU,  LonJan. 

PART    I,-GEHERAL    TREATMENT    IW 
MAHUFACTURE. 

[19,  a  ]  T^HK  actual  location  of  the  Hydrau- 
-"-  lie  llotor  is  not  a  matter  of  vt^ry 
much  moment.  It  ia  bo  very  ([uietand  cleau  tc 
its  nature  thnt  it  may— Bupposing  there  be  n.p 
leakage,  or  what  little  there  ia  priiperl]-  led  iifi 
— be  pkced  almost  .inywhere,  in  the  vei'j 
drnwing-raom  itself,  if  desired.  One  of  f-ir- 
reator's  Engines  (Dunenn'a  Patent)  wus  in  l!<7-l 
(nndexiata  to  present  time,  so  fscftslkniw) 
placed  thus,  under  a  glass  cose,  and  caused  n  ri 
trouble.  Certainly  n  dra*ing-room  omamenr, 
in  the  shape  of  an  Hydmulia  Engine  can  coid- 


dthan 


Ltot  n 


relty. 


thechief  considers  tion  being  to  have! 
its  work  (that  is,  aa  near  the  Fteder  am 
it  doei  not  follow  that  that  will  be 
Organ,  ite  7  b  and  c.J.  Where  there 
under  the  Organ  this  will  do  well  for 
oEEngine.orit  may  occupy  any  space  I 
Organ  ;  if  the  Instrument  be  raised  o 
form  suffloiuntJy  high  to  allow  Bell< 
placed  beneath  (as  so  strongly  advc 
author  (we  Dtp.  of  Oxw.  Abk^,  the  K 
well  be  inside  this  said  Platform  algng 
BeUows. 

C.  Examples  of  Hydraulic  Bellowi-b1 
common  throughout  the  country.  luil 
furnished  by  Holy  Cross  (B.C.)  Chnrcl 
U.S.,  70  Sou.  Stops  (two  Engines  c 
size) ;  Manobestar  Cathedral  (two  c 
Durham  Cathedtnl  (thiee  EugineH).\^ 
Cathedral  (one  Engine)  ;  I.eeds  T( 
(Sve  Engines)  ;  Dome,  Brighton  (oue 
East  Church,  Perth,  N.B.  (one  of  D 
Derby-road  Chftpel,  Nottingham  (oni 
can's)  ;  All  Saints,  Soarborougb  (Done 
Paul's  Cathedral  (three  of  Duncan's 
College  Chapel  (two  Engines) ;  Chamj 
for  Mr.  Venables.  of  Taplow ;  Do. 
Huggins,  Upper  Tulae-hill,  8.W. ;  Do 
Arundel,  Esq.,  Downs  Park-road, 
I  rDuncan's)  ;  Melbouras  Town  Hall, 
'  (three  of  Joy's)  ;  Bocheater  Ciithed 
I  Engines).  Also  at  Ur.  B-  J.  Smith 
Qoldings,"  near  Hertford,  one  Engine, 
staled  as  working  at  only  241b.  presm 
The  Cincinnati  (U.S.)  Music  Hall  Oi 
erected  by  Hook  and  Hastiogs,  Boi 
now  the  largest  iu  Amarica,  is  bk 
Hydnulics,  aaid  to  be  the  most  poiretf 
engines  ever  made  iu  that  country. 

d.  As  the  "  Duncan  "  ia  so  highly  1 
I  repeat  the  full  address^FotteBta 
Tauxhall  Foundry,  Liverpool.  The  tho 
liability  of  the  Firm  may  be  conaiderM 

e.  In  Amerioa  the  use  of  Hydraulic 
common  enough,  and  for  obvious  reasc 

*  *  Steaii  Ehoinb. 

f.  DBtCBiFTioN.  ThetormofthisMi 
well  known  to  require  any  descript 
regulation  should  be  Automatic  aa 
Water  Uotor,  bat  owing  to  the  great 
the  "opposition  surface"  valve  ma; 
sidered  tuMitial.  With  reference  to  n 
Cylindeni  tet  next. 

g.  Attachment.  First  s»e  AttacI 
QaH-Engine(17.  d-andon).  It  is  not  a 
neoeasar;  that  there  be  a  Crank-abaft 
Piston  motion,  being  reciprocal  and  coi 
in  the  Hydraulic),  may  of  course  be  < 
direct  as  with  that  motor  j  but  there  it 
very  important  difference,  that  the 
irhich  really  means  the  Engine  il* 
be  carefully  isolated  from  the  Organ 
kept  outside  in  suitable  Engine-hot 
simple  reason  is,  that  an  escape  ' 
near  the  Organ  is  out  of  question,  : 
finally  condensing  into  water  it  will 
among  the  metal-work  and  dons  much 
and  even  after  oondencation  it  ia 
nuisance,  being  not  so  much  a  wet  aa  a  | 

h.  It  therefore  follows  that  when  . 
shaft  is  dispensed  with,  the  piston  mu 
Eod,  which  paaaea  through  the  side  o 
as  to  act  upon  the  Feeders  without  tl 
steam  getting  iu  at  same  time;  and. 
obvious  that  this  method  is  very  inoo 
for  sn;  shaking  or  dieplacemcnt  of  th 
will  teud  to  jam  the  rod  passing  tht 
wall,  and  perhaps  Create  safiicient  ii 
friction  to  aerioualy  interfere  with  the 
the  Engine — possibly  stop  it  entirely. 

i.  The  better  way,  therefore,  is  tc 
a  crank'Shatt  of  the  usunl  kind  (see  n 
e,).  the  said  Shaft  extending  thmugh 
(the  latter,  in  fact,  receiving  the  Bearii 
and,  of  course,  carrying  a  Band  Ply-wl 
latter  thus  kept  outside  the  Bellows 
All  now  required  is  the  oonnection  wit 
by  means  of  Belt  in  the  usual  way. 
now  aeem  that  one  Cylinder  would,  wit! 
wheel,  be  snfficienti  but  this  is  not 
cose,  owing  to  the  compaiatively  alow 
at  least  two  Cyliuden  an  alwaji  : 
to  get  past  the  "  points."  Observe,  1 
Ply.wheel  ia  adoptedt  the  Antamatii 
tioa  can  do  little  vmrt  than  OBqis 
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Ivinff,  fcr  the  mere  ontting  off  the  ate&m  can- 
it  pOMiUj  (top  or  eren  "slow"  initantlj, 
rinfT  to  the  momeDtum  of  the  Fly-wheel ;  but 
illl  three  Cjlinden  the  Fly-wheel  may  quite 
Mj  be  diepeneed  with  nltogethcr,  nnd  the 
Mag  made  leully  A'ltomatic.  With  thin 
TU>K«D]etit  the  cylinder  muat  gpnerally  be 
loved  in  the  cmolc-room ;  the  llullnwa  them- 
Ivct,  faowerer,  kept  isohitcd  by  n  floor  pierced 
ilj  with  the  (miill  (Uta  required  to  alK>w  the 
■Becting  rod*  to  pasa  thrnngh. 

tSet  also  a  little   more  in  Description  of 
I   Anrnniremeiits     of   large   loitrunieDtB 
It  0.  ftnd  oa). 

L  For  roMona  wliich  will  presently  a-ppeuit 
laotworlh  while  to  go  further  into  the  con- 
nutkak  of  Steam  Blowing,  at  ail  erente  here. 

L  "Hie  three  largoitt  Orgnna  in  England  mv 
Awm  by  Steam— via.,  at  Albert  Hntl,  Aleznn- 
m  Palace,  and  LiTerpool  Town  Hall.  The  firat^ 
uad  SI  H.P.,  the  lecond  £0  H.F. ;  these,  how- 
NT,  am  hnrdly  be  HP.  ronl  (>»  Table  of 
tarau).  The  lar^e  Oi^n  at  the  Roman 
Ubalic  Oratory,  Brompton,  London,  is  also 
Iwn  b;  Steam  (Bi«hop,  builder).  Mr.  Oolmen' 
■I*  Organ,  at  Re^nt'a  Park  (Krvceeon)  is 
Mliedby  a  Steam  Bntrineof  11  IIP.  Tlie 
li«oo  (U.S.)  Musie  Hall  Or^^n,  by  Valuker,  ia 
Ibni  bya  Steam  Bngine  of  10  HP.  Tbero 
niU,  I  believe.ordinary  Boilen.  An  eiample 
llfiaa-beated  Boiler  occurs  at  St.  Mcirgaret'a, 
Onbam  Hawey,  Oi^an  by  Qern. 

M.  The  cheapest  Steam  Enginca  made,  ao  far 
Hatlioris  aware.arebyTittley,  Alton  Worbe, 
tsiingham,  I  H.P.,  .£38  (believed  complete)  ; 
A  Sneaell  and  Co.,  Talbot  Worka,  Ormside- 
iMt,  Old  Eent-road,  I.andon,  S.E.,  1  H.P., 
mplete,  jEIS.  For  Qaa-beatcd  see  Oen.  Engine 
id  Boiler  Company,  8,  Daion-court,  London, 
C,  1  H.F.,  .£50.  Sm  also  Boitoht  Fobtiokb. 
k  (own  Dtp). 

•  •  Wkioht  Motor. 
B.  Thia  ia  a  kind  Tery  Utile  used,  simply  on 
eoont  of  the  small  amount  of  power  obt.tin- 
le.  nnleaa  a  abort  period  of  action  (or  driving) 

Oh  There  ia  no  exact  wjiy  of  making  this 
B(or — «  Drum  with  a  train  of  Wheela  ternii- 
Ing  in  a  lifht  Fly-wheul,  on  which,  when 
Aowa  are  full  a  brush  drops  notaelesHly,  ore 
•  obviooa  teaturse.    Wire  rope  will  here  bo 


^»tnmk  led  up  through  Ooora,  or  descend  a 
Kfag  in  ground.  The  ln«t  method  is  the 
"i  aad  least  dangerous  it  top  properly 
i  orer,  as  no  one  can  then  ever  get  under 
.sadsoriskbeingcrushed.  TheWinding 
should  be  close  to  Organ,  and  the 
I  m»f  aa  well  be  a  silent  one.  An  old 
garden-ToIler  will  make  a  very  good 
iiiL  If  Well  adopted  care  must  be  tnken 
pit  he  a  dry  one,  or  the  water  will,  of  course, 
Mly  diminish  the  amount  of  power. 

ight  descends  a  well  the 
ran  straight  to  Drum ;  but  in  all  other 
e  will  be  led  sa  high  ils  pnasibli>  (no  to 
the  descent  of  amount  by  Weight), 
u  rising  far  above  Drum. 

feFor  Crank-ahaft  ite  Attachment  of  Gos- 
M  {17,  d.). 
L  An  example  ot  a  Weight  Motor  was  in  use 
'^lyears  since  in  an  Organ  at  one  of  the  dis- 
ifnlaeea  of  worship  (B-iptint,  I  believe)  at 
rKargateorBamsgutc— I  think  the  hitter. 
irds  passed  into  (he  posecasioQ  of  Mr. 
^oa,  ot  Margate;  and  still  later  was  pur- 
iMtd  bj  Mr.  Holiday,  Organ -builder,  &c.,  of 
ntetbnrr.  The  Instrument  had  about  seven 
T*"it  Dtope,  and  I  believe  the  wind-supply 
■■  nil  that  eonld  be  desired. 


cither  a  maker 
1  Organs  or  of  Clock  -  chiming 
MiU»«^;or,  better  still,  the  two  working  in 
Mvt.  Jvobot  ftnd  Mukle,  C47,  Ox  ford- street, 
■deo.  m^  be  most  unrearrvcdly  recom. 
■Aad  Cor  the  former— Oillctt  and  Blond,  of 
BjiaM,  fbr  the  Utter ;  but  the  Music  smith 
■  Iiiar  la  Asp.  of  Bouawr  Pobtionb)  wUI 


for  driving  an  Orgnn  BellowH;  the  obvionn 
reason  l>eing  the  unsightliaeaa  of  S^ils,  unless 
BO  small  oa  to  be  prictically  useless ;  thern  U, 
however,  a  form  of  small  Horieontal  Wind 
Engine  which  would  be  quite  powerful  enough 
to  trind  up  even  a,  very  heavy  weight  indeed,  if 
only  lOlowed  sufficient  time.and  this  is  obviou'ly 
often  quite  practicable,  all  re-iiiired  being 
that  it  he  constantly  in  gear,  erttpt  when 
weight  fully  wound  up,  or  on  releaaing  the 
cat<:h  which  stops  the  weight  machine;  either 
ot  which  Diuat,  of  course,  throw  the  wind 
attachment  out  of  action. 

n.  The  form  of  the  Motor  issimplyfour Blades 
attached  to  four  arms,  as  in  the  ordinary  Wind- 
mill, only  that  the  arms  here  are  horiEoatal.  The 
blades  are  HO  t'entrcd  that  while  one  way  thej 
remain  Arm,  j«t  on  describing  half  a  circle, 
and  so  presenting  their  other  face  to  the  Wind, 
the;  lire  bliiwn  over  or  edgowise — thn<,  of 
courre,  offering  little  resistance:  on  completing 
the  circuit,  they  are  blown  up  ag:un,  und  so  on. 
It  will  tic  evident  that  the  particiilnr  direi:tion  j 
from  which  tlie  wind  is  blowing  makes  here  not  | 
the  li'nat  difference.  For  descriptirin  and 
dr.twing  sea  Knulibii  Mecu.ikic,  1H7G,  Dec,  | 
p.  31M. 

T,  A  somewhat  simitar  Machine, butin  which 
the  Ubides  rine  and  fall  automnticnlly,  has  been 
devised  by  autlior,  but  as  fcregoin^  is  obviously 
thesimplcr,  nndaeems  quite  as  effective  adeaien, 
it  will  not  be  worthwhile  giving  any  detaUcd 
description  of  tho  former  here. 

W.  K'o  example  of  a  Wind  Orgnn  Bellows 
motor  ia,  oa  has  liecn  already  said,  known  to 
author. 

•••  MKTHODS  CO-MrAEED. 

I.  I  now  endeivour  to  give  a  fen  pliin  rules 
OS  to  where  and  when  a  particular  Motor  may 
ho  conBi<lercd  suitable. 

y.  FcioT  Di.owKB.  Free  Fool  Bloircn  {tet 
det.  Ifi,  s).  The  Cranked  Pedal  hoa  the  advan- 
tage of  eimplicity,  of  leaving  tho  left  foot  free 
for  Pedals,  and  not  interfering  with  hitter,  of 
being  practicable  with  almi>nt  any  size  of 
Bellows,  and  of  favouring  the  placing  of  the 
Handle  at  the  side.  Its  diBadvLintsges  ore  that 
only  one  foot  ia  in  use,  and  tbiit  the  motion  in 
not  in  a  cnnveaicnt  direction  even  for  that;  but 
latter  is  much  neutraliaed  by  providing  a  proper 
retaining  Slioe  {«c  111,  t.)  for  the  toot  to  rent  in. 
The  Straight  Pedal  has  tho  advantnge  ot  its 
motion  better  suiting  the  motion  of  the  foot, 
and  also  of  ntiU  greater  limplieity  in  attaching 
diretlly  to  the  Feeder  ;  also  either  one  or  two 
feet  may  be  used,  and  it  the  posit  lie  correct 
the  removnl  of  the  left  Pedal  will  leave  the 
Playing-podals  free.  Tho  disodvantagea  are 
that  unteBs  Feeder  be  small  it  will  be  out  of 
question  for  Pedal  to  attach  directly  to  it,  and 
that  by  throwing  the  Feeder  hinges  to  the  side 
nearest  the  player,  it  interferes  with  the  Sida- 
blower,  an  excellent  in  many  coses.  The  Treadles 
are  the  most  convenient  form  of  all,  and  can  act 
on  Feeders  hinged  anywhere,  but  they  have  the 
fatal  objection  of  bein;;  too  far  oH  if  there  he 
Playing  pedals  properly  placed,  for  Troadlca 
iQUat  obviously  be  Ijejond  latter. 

Z.  Poiicf  Foot-BloKeri,  It  will  be  only 
necessary  to  notice  the  Treadle  kind.  Theae 
diminish  the  possibility  of  jerky  blowing,  nor 
is  there  neocsourily  any  gri^at  elaboration  i  but 
tho  arrangement  is  open  to  the  fatiil  objection 
of  being  unsuitable — unless  Treadles  specially 
and  in  eonveniently  elongated — for  Operators  of 
diverse  weights.  Thus,  if  set  for  the  weight  of  a 
full-grown  man,  itnouldbauseleaatoraboy ;  he 
might  not  be  oble  to  obf  ain  even  a.  puff ;  il,  on 
the  contrary,  madu  right  for  a  lad.  .i  heavy  man 
may  cause  to  descend  too  fast,  and  bring  about 
the  very  evil  sought  to  be  rectified. 

[20,  a.]  Gab  EsaTSs.  The  Ltnoir  may  be 
coneidpred  out  of  question,  and  dismissed  at 
once.  The  lluyn  is,  as  has  been  already  said. 
quiet  and  effoetive,  but  it  is  expensive — vis., 
between  21d.  and  Zjd.  per  half  H,P.  per  hour, 
reckoning  Gas  at  4s.  per  1,000.  which  may 
be  considered  n  fiiir  cute.  (The  printed 
proapcctns  gave  2d.  per  hour,  and  leas  as 
I'^gines  increase  in  siie).  The  Otto  and 
Langen  is  rather  noisy  (although  the  makers 
believe  that  this  can  shortly  be  got  rid  of),  and 
a  little  more  expensive  at  first  purchase  than 
the  Hugon  :  but  it  is  vastly  cheaper  in  \>i(^ 
running,  1  H.P.  per  hour  being  IxMj  guMiML- 


leed  for  Id.,  assuming,  as  before,  gas  at  4s.  per 

1,000.  Since  the  abovewna  written,  the"  Silent" 
Otto  boa  appeared,  removing  the  only  objection 
to  this  motor  tor  Organ- blow  in  g- 

h.  The  Gas  Engine  considered  collectively 
has  the  follnwinir  very  important  advantages  : 
^-1-  It  is  alwsya  ready  to  start  or  stop  at  a 
moment's  notice,  and  consumes  nothing  except 
while  actually  working.  2.  It  is  independent  of 
a  certain  force  of  fall  in  the  supply — that  is, 
supposing  the  gas  obiaiiud,  it  does  not  matter 
with  wh.it  foroo  it  comes — it  liringt  tit  poicer 
loeked  vp  vithin  it,  3.  Facility  of  obtaining, 
almost  every  little  town  now  having  its  Gas- 
works, i.  Indepeud-'nce  of  frost.  6.  Perfect 
safety.  6,  So  water  leakage.  7.  Great  cheapness, 
supposing  an  economicnl  type  or  form  uted. 
8.  The  number  of  explosions,  and  consequently 
the  actual  power,  is  exactly  proportioned  to  the 
work  done — that  is,  to  the  resistance  encoun- 
tered by  the  driving  shaft  of  the  Engine  itself. 
(This  only  applies  to  the  "Intermittent.")  9. 
So  disturbance  of  Insurance  on  Building. 
(To  }■!  roiifinMcd.) 


POISONINa  WITH  ARSENIC. 

ABECENT  criminal  cise  in  Paris,  relating 
to  poisoning  with  arsenic,  presents 
various  features  of  interest  from  a  scientific 
point  of  view. 

The  facts  are  briefly  these:  On  the  9th  ot 
September  lost  year  the  wife  of  a  druggist 
named  D«nval  died  of  an  ill-deSaed  malady. 
Theflrat  symptoms^- vomiting, accompanied  by 
diatrhee*- were  followed  by  a  generU  wasting 
away;  then  the  vomitings  and  diarrhtsi  re~ 
cnrred  with  greater  violence,  oooompanied  by 
an  incessant  cough,  night  perspiration,  and  a 
sensation  of  burning  at  the  stomach.  On  the- 
8th  ot  September  she  complained  more  than 
ever  of  this  burning  sensation,  also  of  her 
tongue  being  d>-y  and  stiff,  and  her  lce«  nearly 
paralysed ;  next  day  she  died.  She  had  been 
eiglitcen  months  married. 

The  doctors  who  attended  her  were  of  very 
different  opinions  as  to  the  nature  of  her  ill- 
ness—Dr.  Dervillez  supposed  muscular  and 
VLBceml  rheumatiam  ;  Dr.  Senanlt  a  nervons 
affection  ;  Dr.  Covin  a  commencement  of 
typhoid  fever.  It  should  be  added  that  the 
Drs.  Bnnault  and  Covin  who  attended  the 
patient  last,  prescritiod  bromide  of  potassinm, 
bismutb,  and,  finally,  chlorhydnte  of  morphine. 

The  cbar.icterof  this  woman's  death,  and  the 
singular  conduct  of  Danval,  excited  public 
attention,  so  that  fifteen  dnye  after  death  an 
exhnmntion  of  the  body  wna  ordered,  and 
experts  were  called  in  to  make  a  chemical  and 
[nedicnl  examination  of  the  body— M.  L'Hute 
for  the  chemical  part,  and  Drs.  Bergeron  and 
Delens  for  the  medical.  Dsnval  was  arrested, 
tried  in  May,  and  sentenced  to  penal  servitude 
tor  life. 

The  nature  and  results  of  this  scientific 
fxaniination  (as  they  are  described  in  Ln 
W-xture)  we  shall  now  consider.  The  experts 
3rst  noted  the  remarkable  state  ot  preservation 
af  the  alimentary  canal,  which  retained  the 
aormol  colour,  and  showed  no  alteration. 
f^Iaving  ascertained  the  aliaence  of  all  organic 
poiaon  in  the  organs,  they  searched  for  arsenic. 
1.  substance  which  has,  in  a  high  decree,  the 
property  of  conserving  the  tissues.  They  used 
i>ne  of  Marsh's  apparatuses,  taking  all  possible 
precautions,  and  niaking  sure  that  the  reagents 
used  were  abaolutely  tree  from  arsenic.  The 
iirgons  were  carbonised  with  sulpliurtc  acid  by 
the  method  ot  Flandin  and  Danger,  then  the 
«cid  liquid  w.is  intn^duced  into  the  apparatus. 
The  experts  obierved  the  formation,  on  saucers, 
at  spots,  which  they  proved  to  be  spots  of 
irsenic,  by  means  of  the  usual  reagents.  Re- 
peating this  examination  on  the  various  orj^aus 
of  the  body,  they  found  that  there  waa  arsenic 
DOt  only  in  the  liver,  but  also  in  the  at«mach 
And  the  intestines. 

On  the  other  hand  arsenic  was  not  found 
«ither  in  the  sawdust  or  in  the  wood,  or  in  the 
iiromatic  prepamtions  mixed  with  the  sawdust 
round  the  body.  The  experts  further  examined 
the  medicines  prep  ired  by  Danval,  which  might 
have  incidentally  contained  traces  of  arsenic, 
Lilso  the  medicinal  wines,  and  the  vvn.  ut^v-c-ivm 
which  tho  «,tt<?Q\,4T»T>'».,\i>il'.  ■w\'CQKis!LSai«».'^ 

Ibex  c  SwA  <irrta\tft.i 'Vite^ 'v^W* 
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The  defeDdont,  on  the  wqoeat  of  the  judge, 
dttdgiBted  SI.  BodU,  profeaaor  of  toxicology  at 
Uie  Higher  School  of  Phnrmacy,  for  n  oounter- 
etun'mat^oii.  The  portEoa  of  the  organs  that 
bad  been  left  in  the  body  wna  examined  anew 


r*tel^,  were  treated  with  a  mixture  of  hjdi 
ohlono  acid  and  chlorate  of  potash,  to  bum  the 
organio  matters;  then  the  liquid  was  intro- 
dnocd  into  the  Karsh  apparatua.  M.  Bonis  thas 
f  oand  that  the  liver  Mid  the  intestines  oontained 
only  a  TSiy  small  quantity  of  araenic,  and  that 
in  the  stomach  the  presence  of  this  subatance 
was  doubtfal.  He  eatJcoated  the  proportion  of 
arsenic  contained  in  the  whole  body  at  abont 
1  milligramme,  while  (he  said)  1  litre  of  Bour- 
boule  water  contains  6  to  8  mgr.  And,  further, 
he  stated  that  the  presence  of  such  a  amaJI 
qnantity  of  araenic  might  cftuae  mconvenieace, 
but  would  not  caose  death. 

The  two  chemiatfl,  while  agreeing  as  to  tbe 

Sretence  of  acsenic,  bad  not  the  same  opinion 
IS  U.  Bonis)  regarding  the  amount  of  it  in 
Uadame  Danval's  body. 

Now  araenic  does  not  exist  Dormslly  in  the 
body.  In  1639  Couerbe  and  Orflla  supposed 
that  this  metalloid  existed  in  the  bones,  bnt 
since  the  researches  of  Orfila,  in  the  works  of 
the  Academy  Gommission  designated, for  the 
purpose,  it  has  been  acknowledged  that  arsenic 
does  not  exist  in  the  system,  nnlesia  it  have 
been  introduced  in  some  form ;  and  this,  not- 
vithatandiug  the  assertion  of  Baapail,  in  the 
Lafarge  case,  where  this  chemist  maintained 
that  arsenio  existed  everywhere,  and  offered  to 
prove  to  Orfila  that  his  own  body  contained  it. 
H.  Bonis,  then,  did  not  allude  Lo  such  normal 
arsenic  bnt  he  represented  tliat  the  araenic 
might  have  been  ingested  with  the  medica' 
ments  taken  by  the  deceased,  eapecially  the 
luamnth ;  he  alao  supposed  that  the  arsenic 
might  have  come  from  the  curtains  of  the  bed 
«ii  which  Madame  Danral  lay,  as  these  con- 
tained a  good  deal  of  it. 

Ores  of  bismnth,  indeed,  always  contain 
arsenic,  and  the  first  objection  was  seriona. 
H.  L'HAte  met  it  b;  analysing  sub-nitrates  of 
bismuth  of  different  commercial  origin.  Of  22 
samples  only  3  contained  araenic,  and  they  did 
not  oome  from  those  who  asuaUy  supplied 
Danval.  As  to  M.  Bonia's  second  observation 
it  was  the  object  of  a,  more  ardent  discussion. 
The  bed  ourtuns  contained  abont  1  gramme  of 
arsenic  per  square  metre,  and  there  were  about 
S7  m.  of  material;  particlea  might,  therefore, 
have  been  detached  and  absorbed  bj  tbe  re- 
spiratory or  alimentary  passages.  H.  Cbatdn 
lemarked  that  such  absorptions  take  place,  not 
by  the  air  passages,  bnt  by  deglatition,  with 
the  saliva  swallowed.  MM.  Bergeron  and 
Delens  replied  that,  while  aniline  dyes  and 
colours,  firod  bj  means  of  araenic  compounds, 
had  long  been  need  in  industry,  this  substance, 
engaged  in  an  insoluble  combination,  was  so 
fixed  that  it  had  been  impossible  to  Snd  it 
either  in  the  fringes  or  the  folds  of  the  curtains, 
or  in  the  dost  gathered  near  the  bed.  The  lungs 
contained  no  trace  of  arsenic. 

The  dlseoMion  was  then  transferred  to  the 
medicfJ  province,  where  it  became  more  irrita- 
ting— Uie  experts,  orging  the  state  of  preaer. 
vation  of  the  alimentary  canal,  and  the  whole 
of  the  symptoms  as  characterised  by  the  doctors 
who  attended  Madame  Danval,  which  were  the 
ordinary  symptoms  of  poisoning  by  arsenic ; 
also  the  absence  of  any  other  cause  to  explain 
the  death,  demonstrated  by  the  normal  state 
of  all  the  organs ;  and,  lastly,  the  unezplaiued 
presence  of  arsenic,  concluded  poisoning.  It 
tbe  arsenic  was  not  found  in  greater  quantity, 
this  was  because  it  had  been  eliminated  by 
ordinary  proceana,  arsenic  being  a  body  which 
is  very  rapidly  carried  off  from  the  system, 
especially  by  tbe  urine,  and  in  this  respect 
being  unlike  some  other  poisons,  which  are 
localised  in  certain  organs  (e.g.,  copper  in  the 
liver).  To  these  arguments,  U.  Gubles  added 
the  weight  of  his  high  medical  authority,  in 
favour  of  the  probability  of  poisoning  j  citing 
exceptional  cases,  however,  where  people  who 
had  swallowed  a  coffee  spoontnl  of  araemious 
Bcid  had  escaped  all  the  primary  leeions,  and 
got  off — an  important  point,  sinoe  it  oonoemed 
'tiie  case  eapemaUy  to  know  whether  or  not  slow 
poiaoniaga  t^  araenic  neaniMily  prodoM 
(b  Jetioat  Mitd  tattj  dtgaumttiaa  of  th* 


liver,  as  MM.  Bonis.  CamU,  and  Oallard 
affirmed.  M.  Cornil,  indeed,  remarked  in  the 
course  of  the  trial  that,  nnfortunately,  all 
histological  examination  of  the  brain,  the  liver, 
the  pancreas,  and  the  kidneys,  had  been 
omitted.  In  abssnce  of  the  important  elements 
which  such  an  examination  might  have  intro- 
duced, the  conclusions  of  the  experts  not  affirm- 
ing any  lesion,  HM.  Bonis,  Cornil,  and  Qallard 
were  within  their  rflle  in  maintaining  that 
arsenic  taken  in  small  quantities  always  pro- 
duces lesions.  This  was  a  grave  point  of  the 
debate.  Tbe  jury  accepted  the  affirmations  of 
the  experts,  and  condemned  Danval  as  guilty 
of  poisoning  by  arsenic.' 

It  is  rsndered  evident  bj  such  debat«s  that 
the  physiological  action  of  compounds  of 
arsenic  is  nut  yet  adequately  known.  A 
thoroagh  investigation  of  the  effects  of  this 
poison  on  the  system  would  lead  to  results 
most  useful  in  the  case  of  trills  like  that  above 
described. 


BEE  KANAQEUEITT. 

(ContiniMd /rampage  411.) 
The  Stewarton  Hive. 
'T^HIS  hive  differs  altogether  from  the  hives 
-1-  already  described  both  in  construction  and 
management.  Of  tlie  latter  we  shall  speak 
further  on  when  oonaidertng  the  management 
of  "  bar  frames  "  generally.  It  consists  of  one 
or  more  "  body-boxes,''  surmounted  by  one  or 
more  "honey-boxes."  Each  box  is  made  of 
fin.  wood,  of  an  octagonal  form,  being  dove- 

^/  C./ 


tailed  at  the  joints.  At  Fig.  I  two  body-boxer, 
A  and  B,  are  shown,  surmounted  by  a  honey 
box.  C.  Each  body-box  bus  a  window  covered 
with  a  sliding  shutter  and  a  door,  which  can  be 
closed  when  desirable  by  a  narrow  slip.  It  also 
has  several  catches  fot  the  purpose  of  fastening 
it  to  another  box  when  necessary.  Tbe  inside 
meaenre  is  14ln.  square  and  7in.  deep.  It  con- 
tains 10  frames,  and  between  each  frame  and 
the  next  a  tongued  sUp  is  run,  so  that  when  all 
the  slides  are  in,  the  top  of  each  box  is  unbroken, 
and  the  bees  kept  in.  A  section  of  the  bars 
and  slides  is  given  at  Fig.  2,  which  will  explain 
their  construction.  The  top  bars,  F,  are 
rounded  underneath,  and  have  a  projecting 
ridge,  to  render  the  waxing  of  the  bare  an 
easier  operation.  Each  honey-box  is  the  same 
siie  across  as  the  body-box,  bnt  only  4in.  deep. 
The  bars  are  only  seven  in  number,  and  arefur- 
nished  with  slides,  two  of  which  are  shown 
partly  withdrawn  at  S  S,  Fig.  1.  The  box  has 
a  window  and  shutter,  but  no  door.  The  hive 
body  is  formed  by  fastening  two  or  three  boxes 
together,  and  the  honey-boxes  are  added  to  the 
pile  one  at  a  time.  This  hive  has  several  serious 
faults,  the  principal  of  which  is  the  octagonal 
form,  which  prevents  the  interohangeability  of 
bars,  which  is  often  most  neceaaary.  The  pro- 
polisation  of  the  frames  and  slides  together  is 
another  objection,  and  the  danger  to  which  the 
whole  atmcture  is  subject,  from  its  shape,  of 
a  complete  upset  and  wreckage  by  the  wind, 
•  -aohiaLjtw' -  "    -'  -■ 


ly  fastened  down  tent  foahion,  is  of 


Iva  ia  aa  crpoaed  citaiation,  tl 


INFLUENCE  OF  TEUFEBATI 
THE  aAS-EZCSANClEOFAH] 

ASEBIES  of  experiments  has  bee 
mode  by  M.  Thaodor,  in  Bava: 
respiration  of  a  cat,  under  the  in 
different  temperatures  of  the  aurrou 
They  appear  to  be  of  a  valuable  chai 
animal  having  been  kept  for  aii  mont 
ber  to  June^  in  a  sm^  respiration  i 
under  uniform  conditions  of  nntiil 
tbe  production  of  the  higher  tempen 
room  in  which  the  apparatus  stood  wt 
heated.  For  the  lower  temperaturt 
tiona  were  made  on  cold  winter  daji 
room  unbeated.  or  the  case  containii 
mal  was  placed  in  the  open  air,  1 
window,  and  connected  with  the  r 
apparatus  by  means  of  a  caoatebouc 
cat  had  a  weight  of  2'3kilo9.,  anc 
daily,  up  to  the  Slst  of  Decembe 
meat,  carefully  cut  up,  and  lOg.  of  pi: 
as  tbe  cat's  weight  somewhat  fell  of 
regimen,  the  daily  portion  was  incn 
31st  Dec.  to  IZOj,  meat  and  15g.  f 
this  increase  of  food  the  cat  for  i 
gained  in  weight.  Then  from  IGt 
30th  March,  it  remained  at  about 
weight,  and  from  the  latter  date, 
coming  in  of  tbe  warm  season,  it  grt 
creased  in  weight,  so  that  at  the  end 
periment  it  weighed  3,017g.  The  aul 
concludes  that  in  aummer  less  food  is 
than  in  winter,  since  an  amount  whi 
the  cold  winter  months  merely  main 
body  at  a  constant  weight,  produced  \ 
a  considerable  increase  of  weight,  i 
of  this  increase,  it  is  suggeated,  m 
less  fiequent  and  intense  motion  of  t 
in  warm  weather. 

During  this  time  the  taking-in  < 
and  the  giving  out  of  water  vapour  an 
acid  was  determined  on  82  days,  dui 
hours.  The  food  waa  given  at  midd 
on  the  days  of  experiment,  when  it  ' 
aft«c  the  con  elusion  of  the  eiperimer 
that  tbe  cat  at  the  beginning  of  t 
ment  had  passed  17  hours  since  tbe 
The  results  of  these  det«rminations,  i 
more  frequent  measurements  of  wi 
given  by  the  author  in  tabular  form, 
numbers  it  appears,  with  regard  b 
exchange,  that  in  oold  the  excretion  o 
acid  and  the  abaorption  of  oxygen 
whereas  in  heat  they  decrease.  Tbi 
do  not,  of  course,  rise  uniformly 
lowering  of  temperature  (the  ten 
varied  between  —  55°  C.  and  *  30  3'  C 
be  supposed,  however,  that  the  cat  mo 
apparatus,  and  nothing  has  a  greater 

the  production  of  carbonic  acid  tl 


Tbe  greatest  variations  in  the  q' 

carbonic  acid  were  12  03— 22  03g,, 

cent.,  with  a  temperature  difference 

Starting  with  the  mean  temperature 

"lere   was,  on   lowering  the   tempei 

:crease  in  the  quantity  of  carbonic 

1  raising  it  a  decrease.  Similarly  wil 

Tbe  decrease  of   gaseous   exchang 

months  of  April.  May,  and  June,  in  n 

of  the  beat  experiments  took  place, 

connected  with  the  change  in  the  st 

'mal's  body  during  the  hot  season. 

weather  was  still  very  cold,  and  t 

,  not  yet  gained  in  weight.     From 

the  SOth  of  this  month  four  ex 

a  made,  two  in  the  cold  and  two  in 

which  did  not  differ  from  tbe  run  of 

The  average  latio  of  the  oxygen  ta 

that  contained  in  the  carbonic  acid  i 

to  77,  and  so  equal  to  that  obtained  ii 

of  a  fasting  dog.  {|The  original  memo 

in  theZrilreftrirt/iirBiolojie.] 


HOV  TO  KAEE  A  PIANOFOI 

AT  first  sight  the  interior  of  a  piai 
a  mass  of  complexity,  and,  tak: 
whole,  there  is  certainly  a  great  deal 
and  wonder  at ;  but  when  it  is  rai 
that  the  whole  action  may  be  b«^Bgh 
arranged,  and  even  numbered. /he  1 
tion,  a  great  portion  of  the  nedit 
transferred  to  the  action.i£iker, 
generally  entirely  overlooked.  7  Thai 
in  these  days  of  divided  Ubot^tte  I 
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ktK,"  «•  totmarlj  nnderatood.  has  enUtel; 
ipeaced,  uid  in  hia  place  has  arisen  one 
IB  aole  work  ia  to  put  tfae  different  porta 
tlier.  Bo  mnoh  hu  lately  been  aaid  in 
BT  of  "  iron  backa,"  that  probab^  most  of 
Sngliah  readera  would  elect  to  eare  them- 
■  mncii  IiBTd  work,  and  assure  stability  to 
oonatnicUou  by  employing;  one.  But  on 
>tliet  hand  I  know  of  numbers  in  the 
ii«a,  sad  elaewbere,  who  have  not  the  same 
ities  of  procariag  one.  and  who  conse- 
itlj  would  be  obli^  to  contt^nt  themaelTcs 
the  ordinary  wooden  back.  For  their 
fit,  then,  I  mnat  crave  indulgence  while 
■t  describe  how  thia  ia  put  together.  The 
I  necessary  for  its  conatruction  are  a  wrest 
k,  bent  Bide,  lininga  (or  end  pieces)  and 
ings.  The  wrest  pWk  is  of  English  beech 
lesa  than  llin.  thick.  4ft.  ^^in.  long,  and 
wids.  As  this  is  perhaps  the  moet  impor. 
part  of  the  whole  inatmrnent,  great  care 
Id  be  u«ed  in  ite  aelection.  It  should  be 
nghly  weathered  and  "shopdried,"  and  if 
ible  ■hoold  be  cat,  as  it  ia  termed,  "  on  the 


/e  Jf 


purpose  of  strength,  |in.  thick,  and  the  grain, 

croaaing  that  of  the  plank.  WhUe  this  is  under 
the  handaerews  the  spruce  may  be  plajied 
over,  making  the  front  aides  lerel,  and  mark- 
ing them  aa  auch.  The  lininga  and  bottom 
are  flrst  required — a  lap  muat  be  cut  in 
the  former  to  receiTo  the  plsjik.  The 
depth  of  thia  lap  depends  on  the  thickness 
of  the  plank,  wnicb  ahoold  atajtd  over  not 
less  than  tin.;  thus,  supposing  the  plank, 
when  levelled,  to  be  I^in.,  thelapshonldbe{in. 
deep,  and  calculating  the  finished  instmnient 
at  4tt.  2in.,  a  fair  arerage  aiie,  the  bottom  of 
this  lap  should  be  3ft  Sin.  from  ita  lower  end, 
which  will  be  dovetailed  into  that  of  the  bottom 
linins.  this  being,  of  course,  exactly  the  aome 
length  aa  the  plank.  Tfae  first  port  to  be  pat 
together  is  tfae  frame — i.e.,  the  four  sides,  plank, 
side  linings,  and  bottom,  but  before  doing  so  the 
position  of  the  l>rscings  mnat  be  determined 
and  marked  on  the  bock  of  the  plank  and  t«p  of 
the  bottom  lining  (see  dotted  lines  in  diagram. 
Fig.  2).  If  it  ia  decided  to  nae  six  bracings  it 
is  better  to  dose  them  together  a  little  at  the 


joints  are  made  hot  before  gloeing.  The  back 
ia  now  finisfaed,  with  the  exception  of  wedging. 
The  wedgoa  ahonld  be  of  beech,  and  fit  very 
tJghUy,  with  the  grain  parallel  to  that  of  the 
plonk.  In  hammering  them  it  is  advisable  that 
each  bracing  should  be  well  I>edded,  as  its 
wedge  ia  forced  in,  or  it  is  very  likely  to  be  torn 
from  its  joint  It  now  becomes  necessary  for 
theamsteor  to  supply  himself  with  the  requi- 
site metal  work,  and  as  it  may  be  of  service  to 
him,  if  he  gets  a  plate,  to  match  which  I  aholl 
be  happy  to  supply  a  scale  on  payment  of 
poatage  (1  stamp),  he  ia  quite  welcome  to  ask 
for  my  pattern  at  Messrs.  Hnghee,  37,  Drary. 
lane.     Beferenoea  to  sketches  ■■—'Fig.  1,  bock  ; 

A,  wrest  plank  ;  B.wedgeai  C,  resisting  irons  j 
D,  bent  side ,'  E,  dovetail  at  bock  of  braoings. 
Fig.  S,  top  side  of  bottom ;  C,  resisting  irons ; 

B,  dovetail  for  book  of  bradnga ;  F,  dowel. 
Fig.  3,  section  of  l)ack.  W.  H.  DaTisB, 


«r,"  thkt  is,  the  tree  is  first  cut  ia 
wr«,  and  the  planks,  cut  off  their  faces. 
1  ent  in  thia  manner  it  is  almost  impoesibte 
lit.  and  as  our  readers  are  aware  that  a 
■cr  of  holes  are  bored  in  it  close  together, 
in  «  line  with  the  grain,  thia  is  a 
1^  vsty  necessary  tc  guard  against.  The 
•Me  ia  also  of  beech,  l^in.  thick,  so  called 
M  at  one  time  it  really  used  to  be  bent, 
hongh  now  cut  oat  of  the  atraight  it  atill 
rres  its  old  name.  The  round  aide  should 
r  pretty  nearly  the  curve  of  the  bridge  as 
UB  means  the  aame  area  of  soundboard 
mrheta  between  thetn.    A  auScient  idea 

■Mpe  may  be  obta 

tabM  ore  of  apn 
Th*  bottom  is  the  same,  but  Slin.  longer 
Kobgt,  also  apruca,  are  4ft  long  by  4^  x 
l!lha*«  ■bonld  not  lie  leas  than  six,  and 
WOvU  b«  still  bett«r.  To  prepare  these 
te  DHttnig  together,  the  wreat  plank 
llrt  M  ^ined  level  on  both  sides,  and 
a.  Tb«  ride  selected  for  the  front  must 
im  ^IBMnd  with  aomeclean  white  veneer, 
n|i^  ■UMiwa.  which  shonld  be,  for  the 


middle  of   the  back,   where  the  chief  strain 

comes.     (These  and  other  measurements  may 

readily   b«   calculated  from  Fig.   I,  which  is 

drawn  to   a  scale  of  1  in   12.)      Should   the 

operator  prefer  to  make  aare  by  putting  in  the 

two  extra,  it  will  sufGce  if  the  spaces  between 

them  are  equally  divided  throaghoot.    When 

the    frame    is   together,    and    before    finally 

tightening  the  hBnd-goiews,  teat  it«  squareness. 

The  handiest  way  of  doing  this  ia  to  measure 

with  a  pair  of  atiding  roda  from  corner  to  comer 

diagonally,  and  alt«r  till  both  are  equal ;  when, 

if  the  lenstba  of  each  hning  are  identical,  the 

frame  will  bo  quite  square.  It  can  then  be  laid 
on  ita  face,  and  the  bracinga  Stted  and  dove- 
tailed, each  being  number^  aa  done.  These 
lapa  should  be  lin.  longer  than  those  of  the 
linings,  to  allow  for  a  w^e.  The  bock  will  be 
all  the  stronger  if  a  lia.  hardwood  dowel  (F, 
Fig.  S)  be  inserted.  The  bent  side  is  now  to  be 
added.  The  position  of  thia  ia  9in.  from  the 
bottom  of  tbe  wrest  plonk  at  the  treble  or 
right-hand  end,  and  24in.  from  the  bass  lining 

at  the  bottom.     It  mustbeuaderatoodthat  the,uuK«B  iiiie<ibuiiwwuu.>u  v--^'^"' 
work  will  hold  mnch  better  together  it  eUttie\can^ai  ca.-^ '\iaa. >M«a. 't^^'^A. 


TEK  SPEED  OF  SHIPS. 
'pHE  recent  trials  of  the  Iris  and  the 
-*-  Torpedo  vessels  to  which  we  briefly 
alluded  in  our  Scientific  Ifewa,  last  weak,  will 
probably  have  the  effect  of  drawing  renewed 
attention  to  the  phenomena  of  the  screw  pro- 

KUer.  The  result  of  the  trials,  so  far  as  the 
I  is  concerned,  may  be  thus  shortly  stated  ; 
Tfaq  reduction  of  the  aise  of  the  propellers, 
and  the  increase  of  their  pitch  added,  aa  nearly 
aa  possible,  2  knots  to  her  apeed — a  very  re- 
markable result,  and  satisfactory  alike  to  the 
public  and  those  who  anggeeted  the  etperi- 
mental  trials.  Tbe  Iris,  it  will  be  remembered, 
ia  one  of  a  fleet  of  steel  despatoh  veaaela,  and 
is,  in  every  sense,  an  experimental  croft  for 
there  is  nothing  else  in  the  navy  having  a 
similar  proportion  of  midship  aeotion  to  length 
and  ex^ma  fineness  of  entrance,  while  her 
ratio  of  hone  -  power  to  displacement  is 
enormous.  The  results  of  her  first  trial  wera 
disappointing,  as  the  colcalated  apeed  was  not 
reached ;  and  as  a  sister  vessel  was  then  build< 
ing,  in'  which  everything  had  been  sacriflcsd  to 
attain  the  highest  possible  apeed,  it  became 
important  to  determine  the  cauae  of  the  failure. 
Ur.  Bomaby  had  calculated  that,  with  the 
engines  developing  7,000  horse-power,  a  speed 
of  17i  knots  an  hour  might  t>e  realiaed;  bat 
tbe  practical  test  provM  that,  while  the 
engines  indicated  600  hone-power  over  the 
contract  power,  the  fall-power  runs  only  gave 
a  mean  speed  of  166  knots,  the  revolutions  per 
minute  being  91.  There  were,  however,  grounds  . 
for  thinking  that  the  comparative  failure  was 
due,  not  to  the  form  of  hull,  but  to  aome  de- 
fect in  the  machinery.  The  Iria  was  propelled 
by  two  four-bladed  ecrewa,  each  ISJ  feet  in 
diameter,  with  a  pitch  of  16  feet,  the  joint 
disc-area  being  conaiderably  greater  in  propor- 
'lon  to  the  engine-power  than  is  common  in 
ingle  screw  ships,  while  the  surface  of  the 
blades  was  also  exceptionally  la^e.  On  the 
trial  it  became  evident  that  ue  engines  were 
over-weighted  by  the  screws,  and  that  the 
friction  and  drag  which  were  set  up  materially 
detracted  from  the  effective  power  of  the  machi- 
nery. It  was  accordingly  arranged,  for  ex- 
perimental purposes  only,  to  remove  two  of  the 
Foor  blades  on  each  Am  and  to  make  a  series 
of  progressive  trials  in  order  to  see  what  im- 
provement would  result  from  a  reduction  of  the 
blade-area  and  a  consequent  relief  to  the 
According  to  an  analysis  which  has 
been  made  by  Mr.  W.  H.  White,  of  the 
Admiralty,  the  highest  power  developed  under 
the  novel  conditions  was  4,369  horses,  the 
corresponding  speed  1&}  knots,  and  the  revoln- 
tions  89.  Wi^  the  four-bladed  screws  15^ 
knots  bad  required  6,2S0hoTae-power,  and  4,369 
hone-power  would  have  aulSced  for  141  knots 
only.  It  was  not  considered  desirable  to  press 
the  extemporised  two-bladed  screws  by  mnQing 
at  uiy  high  speeds,  nor  by  their  form  or  pitch 
were  they  adapted  for  use  oa  two  bladed  pro- 
pellers; but  enough  had  been  done  to  show 
that  the  performance  of  the  ship  could  b« 
greatly  improved  by  a  modification  in  the  aiie 
of  her  fans.  At  the  recent  trial  the  sbip  was 
trimmed  by  ballast  and  coal  to  I5ft.  8in. 
forward,  and  20ft  6in.  ait,  nearabout  her  load- 
line  ;  and  the  new  fonr-bhuded  screws  were  16ft 
diameter,  with  a.  ^<i£.^  tA  •tf*!t.  "^I^ia 


A'Cotb'V 
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over  tUe  nuU  irhioh  aecure  tha  acrevH  to  tbe 
abafts,  tor  the  purpose  of  pteveatin^  the  vaie 
irhtuh  W  been  found  to  fulloa  a  bluH  endiaj;, 
nhureb;  the  reaistanca  a^aiiiBt  which  the  ehip 
hui  to  contend  in  paaaingf  through  the  ffiitur  ia 
angrueuled.  Four  full-power  runs  were  made 
on  the  mile  with  the  following  aurpriaing  re- 
sults :— Steam  atenginea,  621b. ;  vacuum,  27in. ; 
reToiutJona,  96  atorboord,  and  9S  port ;  borae- 
power.  7,734  65  ;  apeed  of  Toiael,  IH  573  kaota. 
The  enKinea  thus  developed  fully  700  horaea 
more  than  the  oontmct ;  nhile  the  ship  reaJieed 
two  knota  in  exccsB  of  the  speed  obtained  from 
tlie  larger  screws,  and  full;  a  knot  more  than 
Ihe  constmctive  department  antjoipated  to  get 
i>ut  of  her.    Four  runs  at  16)  knota  required 

•5,132-76  hbrae-power,  nitli  8G  revolutions.  This,  therefore  render  a  largo  and  powerful  fleet 
as  will  have  been  seen,  was  the  utmost  speed  comparatively  little  use  in  attaekinK  fortified 
MoliBcd  at  the  original  trial  with  7,600  horse- 1  pkciia  if  the  vessels  forming  it  nre  liable  to  be 
power  and  91  revolutiona.  The  runs  at  12  |  baraased  by  these  quickly-moving  and  destmc- 
knots  Rave  1,837' 11  borse-power,  with  G3  and  i  tive  engines  of  warfare,  wliicb  can,  moreover, 
60  revolutiona,  and  2  runa  at  B  knots  gave  be  rendered  almost  invisible  and  noilelea^. 
G07'2S  horse-power,  with  H  revolutiona.  The  BTperiments  were  recently  made  to  teat  these 
engines  were  alao  turntd  aa  alowly  as  possible  points,  and  tbe  conclusioos  arrived  at  were  that 
with  the  steam  at  only  a  little  above  tbe  atmo-    with    WiUan's    engine,    Willinm'd    Vi^nctian 

Shario  pressure,  when  the  following  data  were   ashpit   door,   and  Justice's   quietini;   eihnuat, 
tained : — iievolutiona,  24  atarboard  and  10   torpedo  Liunchea  may  be  conatructod,  to  detect 


I™, 


i  water.    Ths  vspoErOn 


n  this  aolion  there  is 


ir  KprnnitiDS  Uia  watuhiM 


inaed,  and  fro 

««l  a  film  ef  vmpoi 

l*i>l,  whioh  contini „ 

0  steel  is  euScirntly  orcat  to  maiDtaintlial  Ub 
^  of  the  water  and  the  pt —   ' 


.  Pir^.lo  I  "-"^  "**'  "  Bulfiotfntfy  BttI 
\  T^,;;'  I  "-!«>''■*  the  pressure  of  the  . 
1,000ft.    j,a  „,ij,  „hioh  rushes  tow* 


of  23  9i  knots,  or  27'66  milea  per  honr.    The '  immediately  aarrounding  v 
mean  of  the  two  nms  was  a  speed  of  21  knots,    formed  p;netnitea  the  a~ 

or24-2  miles  per  hour.    On  the  lost   mo  the    <"" ''  """ — """ 

mean  revolutiona  were  -l£9,  tbe  ateam  preaauro  '  ' 
1101b.,  tbe  vacuum  23in.,  and  the  blast  IJin.  I  ' 
Thiii   boat  was  then  put  through  the  c~ 

which  wnfl  described  rather  more  than  l,000[t. '  tJe  w»ier"«hioh  rusheVtowardi  tothe"st«ltO  fintki 

in  diauietcr,  in  2  minutea  31  seconds.     There    apices  left  vainnt  by  the  cacdaos.lJDn  of  tbe  TSpiir 

were  no   heated  bearings  ur  any  other  draw-!  :ii  itmMta  acoolertempflrBtureaudcODdeuM*.    IW 

backs  during  these  trials,  which  were   highly    ibiekafMof  the  rapour  filmdeprndamainlyapsBA* 

satisfactory  in  every  rcupecL    Such  speeds  have    t^mperatoro  of  the  ateel,  but  here  another  ooDnlsi. 

not  been  attained  by  any  other  veaaeU,  and  if'  iion  oUims  altention.    Ae  the  heated  ateal  MtasOi 

they  can  be  repeated  at  sea,  torpedo  veSBeU  of    ""J'''  *•>."  nndemeatb  eide   «  eoMtanU,  >m6>i 

thh,  cl^s  will  become  extremely  valuable  for    r:t"™Vn1^"ritr.^"'lEl\'^h;:W  hiT^IS-t 

the  defence    of   ca-iste.     They   discount    the    ,„^   j^  ^  „„j,i'„  ^^^^^^  „j,^  the  temps^tais  2 

— 1— o(  heavy  ironclads  to  a  great  extent,  and    ,t,nc8  the  vapour  oa  the   underneath  side  ii  tk 

.    — •-'  "■  -'  -      ihinnett,  becanss  it  is  attacked  with  eoM«  wittr 

nad  with  greater  force,  heeanse  of  tha  natioB  atlki 

-teel  in  dipping.     8npp«e,  now,  we  want  to  phin 

,1  piece  of  heated  ateel  into  water,  and  then  sbm 

move  it  tatarally,  the  aids  meeting  the  water  wddl 

Mooms  the  hardest,  and  would  bs  apt  to  bsesM 

Ftom  there  coneiderationa  we  mi^  peteaite  has 
Luporisnt  a  matter  the  dipping  ia,  e^peoiallj  whaij 
ii  remfmbcred  tbatthseipanaion  ''' 
tlie  heating  is  a  fIow  process  oa 


;  power   indicated — star-    tbe  approach  of  which  on  n  dark  night  would  |  ^^< 

toard  engines,  127,  port  59;  mating  a  total  ^f      -      ■  -  '^'  -     ^    ■■<....  \  .^\ 

16G  horses.  Scarcely  any  vibration  vas  noticed, 
although  at  the  previous  trials  the  shaking  of 
the  ship  was  exceaaive. 

The  result  of  this  series  of  trials  was.  there- 
fore, so  satixfactory  that  similar  propellers  are 
to  be  fitted  to  the  Mercury,  a  vessel  upon 
which  no  expense  has  been  spared  to  obtain 

aaidof  that  of  tba  new  torpedo  boats  built  l>v  I    ,?.?  l __:__: j'.i. .  _,  zi. _*:.<__,..__ 


THE  CDOLtHa  OF  STEEL  DUBINO 

HARDENING.* 

Bt  Josuua  Rose,  M.E. 

^NE  of  ths  most  smouB  Iofscs  common  to  oar 
t  manufsctories  i 


I'tMdotwithai 


Messrs.  Yarrow  for  RuBsia.butpurchased  by  our    ]„(  jn 
own  Qovemment  P  It  is  tme  that  tbey  have  not    nhich 
been  tried  at  sea — only  in  the  tidal  waters  of  a    i)  repli 
river,  and  may  not  nnlikely  fall  off  in  speed, 
as  tbe  Lightning  has  done,  when  in  the  hands 
of  tbe  authorities.     Still,  there  are  the  figures 
of  tbe  trial,  and  there  is  no  doubt  that  it  very 
extraordinary     speed    was    attained.      Both 
veaaela.  No.  419  and  No.  420,  have  compound 
anrtace  condensing  engines,  with  cylinders  of 
Utin,  and  Sl^in.   diameter  respectively,   the 
stroke   being  lain.      The  boilers  are  of  the 
locomotive  type,  placed  in  a  closed  stoke-hole  '  <^s  suppoat 
•aid  to  be  safe  for  the  men  in  the  event  of  tbe    ^>      ~"   ~ 
ooUspae  of  a  boiler  tube.     On  the  first  trial, 
•ome  two  months  ago,  one  of  the  tnbea  was 
obliging  enough  to  give  way  and  demonstrate 
praetionlly   the  efficiency   and  utility  of  the 
aimngement.    Supplementary  enginea  ore  pro- 
Tided  for  working  the  air,  circulating,  and  teed 
pumps,  and  these  are  available  for  pumping 


nd  Iha  co-t  of  iti  mumfoctan. 

ly  casei  the  completiDn  of  the  machine  of 

'  *  ited  until  the  lo^t  piece 

fail  ia  done  at  increaaed  , 


manyo 


linRly  I 


of  others, in  volvini;! 

e  re^uir^  foralarKennmberof  piesea.  Su 
ardening  and  tempering  is  indeed,  even  und 
arj  and  unvarying  conditions,  considerpd  a 
s  a  tr»de  aecrot.  Visitors  are  eiolnded  fi 
sr.lenitig  and  tempering  room.  In  soma  osvoi  the 
letbcd  of  htaliig.  in  other  cases  the  materis!  used 
othcri  ths  cooling  taixtur^a  form 


«ss  oamparadtotbsco. 
9B  the  cooling  (althao^ 
precisely  eqoal),  and  tlal 
in  only  warp  tha  aitiA 
unequal  contraction  will  in  a  Ereat  many,  or  indatd, 
in  njDst  Bsees  esuce  it  to  crack  or  split. 

Aftet  an  article  is  dipped  to  tbe  requirtd  dsplhil 
-hnutd,  if  atraightnsAa  is  of  imporlance,  heheldqmli 
i^till  nntit  reduced  to  the  tempersture  of  the  wsts, 
l.iecau^e,  if  taken  out  before  so  reduced  in  tempers 
tare  it  ia  opeciallr  apt  to  crsck  ;  and  it  is  hettn  la 
bave  a  deep  tank  of  water  if  the  body  of  the  mrti]  ia 
i/reat,  ao  that  the  steel  msy  be  dipped  slowly  do*» 
iVards,  and  become  cooled  a;.ffii:ientl;  i^idJ;  ti 
Larden  without  any  latrral  movement,  exe^  it  h 
ufter  the  steel  has  lost  its  redness. 

When  a  piece  of  ateel  requires  to  be  baiduad  il 
ns  snd  only,  ths  dipping  must  be  performed  wilks 
iew  to  make  the  grulaalion  from  the  soft  tothiM 
letal  extend  over  a  broad  section  of  nttal,  for  if  lit 
inction  of  tliD  hardened  with  the  soft  metal  s  : 
hmpt  the  hardened  end  is  apt  to  break  *hort<C 
The  method  of  dipping,  therefore,  is  in  thii  esNk 


■Pl    to  a  depUi  .... 

'he-    requires  hardening,  and,  after  holding  it  ituj  i^ 

'he  '  ,intU  it  ia  black  hot  (that  is,  as  soon  as  its  redaMk 

>),  dip  it  slowly  a  llttla  deeper,  and  tluBni* 

p  to  the  amount  of  the  inereased  dippng,  aa 

lorss  again. 


wme  of  the  very  best  tool  mannfacturfrs  employ  the  -when  a  piece  of  metd  requires    hardeniag  td 

timplo    open  fire  or  furnaoe  and   water,  and   it  is  tempering  at  one  part  only,  we  may  heat  the  M 

jTObabla  that  with  these  two   simple  agents  good  back  ot  the  part  lo  be  tempered  to  redneas,  ssi  lit ' 

tost-ateel   can   be    as   suooeasfully    and   propotlj  ihe  arUole  ao  as  to  hatdsQ  ths  required  part,  td 


vessels,  which  are  said  to  be  unsinkable  1  '"o'jng 
if  100  holes  have  been  made  in  them  by  rifle    ""'!'  V?i 
bullotfl.    Kifle  bnlleta  are  not  the  missiles  that    „™hoform' 


bardeued  for  any  pui. 

oth?r  process,  and  the  adi         .,„-,- 

in  flniCB   consists  in   increased  expedition  and  the 

■leoeffily  (or  a  lesa  eipert  mauipulatjoii.  

The  splitting  orcrsckiiig  of  steel  occurs  during  thp  i  |f^  ^q„, 

''"'■'       process,  and  is  to  he    ,t<ol  in 

most  unfavourable  Of    ^on  the 


-     leave  BuScient  heat  in  — 

ined  hy  healing  ,  (i,^   temperature  of    the  hardened  part  eaongk  I 

--■■■■--  -- '  "■-'  ■■      This  pUn    is  always    tollewed  is  « 

iperiug  of  lathe  and  planer  toots,  flat  drill),  A 


■  will  be  employed  against  torpedo  vessels, 
that  the  statement  ia  of  little  value.  In  t 
triala  made  at  Long  Beach  No.  420,  which  has 
%  two-bladed  screw,  6ft.  6in.  in  diameter  and 
6lt.  pitch,  mode  the  down  run  over  tbe  two- 
miles  couiw)  in  6  minutea  19  seconds,  eqnal  to 
a  speed  of  2259  knots  per  hour.  In  other 
terms  this  vessel  attained  the  remarkable 
speed  of  26  miles  an  hour.  Hhe  had  sii 
tons  of  ballast  on  board,  and  her  draught  for- 
ward was  2ft.  8jin.,aDdaft2ft.  7in.  Themear  i 
■revolutiona  were  460  per  minute;  njaximum,.  j 
n  presiuro,  1201b, ;  vacuum,  23in.  to 
~ wi   I 


s  majority  of  cases,  perlormed  hy    dippinc  thi 
beated  steel  in  water  ;  and  the  manner  in  which  th< 
I    Jipping  ia  performed  may  be  made  at  will  to  craok, 
irarp,  or  atraighten  the  article. 

The  inetant  the  aurface  of  a  piece  of  red-hot  steel 
sntera  tto  water  a  rapid  contractioa  of  the  anb- 
merged  portion  lakes  place,  and  unless  this  contrao- 
I  lion  is  kr'pt  equalised  to  suit  the  shape  of  the  srticls, 
!  ihe  side  or  part  mojt  contracted  will  Iwnd  hullo*. 
i  waging  the  diametrically  oppotite  metal  to  bead  to 
!  leeommodats  the  inner  curve.  Snppoee,  tor  example, 
I  we  heat  a  piece  of  ateel,  an  ineh  square  and  12 
'     .long,  lo  a  red  heat,  and  dipit  sloiefir  in  water. 

it  one  »We  of  the  square  will  atrike  tha  enrfaoe 

25in.,  and  bfaat  4in.  '  The  tide  bad  just  tnmei  '  Bat  and  evenly,  then  that  .urface 
and  was  running  out— beinc,  therefore,  with  the    the  diametnoallv   opposite 

vessel  on  the  run  down.    On  the  run  up  it  was. '"  "-""-"-^ '  •>"  '"«" 

of  course,  against  bar.  This  run  was  mode  in 
6  minutes  47  seconds,  or  equal  to  a  speed  of 
1709  knots  per  hour.  The  mean  of  the  tw<p 
runs  was  2014  knota,  oi  £3  2  miles  per  hour. 
Tbe  veeael  was  under  weigh  just  an  hour, 
during  which  time  ahe  burned  lOcwt.  of  coal,  a 
portion  of  which  was  used  in  getting  np  sti 
No.  419  was  then  t^""  '" 
without  any  ballast, 


the  method  ot  dipping  ia  to  biM  Ik 

depth  aftar  ths  iaM^ 

-     -  ,  i„„_  .....  temper-colour  will  ha  very  Barrow,  whila,B 

lingarernHdetooontorm    tba  ateel   ia  raiaed  and  lowered  in  ths  water,  W 

ticle.     The  cooling  la,    Mlonr-band  will  h«  broad. 

mine  the  I  ^^^_^^^^_^^_ 


THE  CHEAPEST  RAILWAY  IN  THl 
WORLD. 

spast  railway  in  the  world  is  to  b*  foni 


le  peninsnla  of  East  Frisia,^  in  U 


_,,.      .    _.    upper  anrtaoe  will 

._, ided  J  the  lower  face  will   curve  to  a 

the  upper  one  lo  a  eocvex.  If,  then,  auch 
:e  cur  red  during  the  heating  proeeas  we  may 
straiBhtan  it  by  dipping  it  slowly  in  thr 
th  its  Doaveiaide  downward.  If  it  was  tjeiil 
ad  onlj  we  may  dip  at  that  end  first  diagb- 
od  with  tbe  Donvex  side  downward.  If, 
,  ws  dip  it  with  tbolingth  Ijipg  cither  diagb 

tried.     She  was  nil  light.    ''S?^'"'*^  'i^'^  ^'^'^f  n      '  "  ^^  "'  '■" 

t.        ,  1..C  II.-        'addition   to  the   above,   as  folic 

her  draught  forward  bemg   S;;„*de«onatr.trf  that  the  ffrest 


caily, 


'eater  part  of  the  hard 


THE  eh 
inth 

north-west  of  Germ — ..      — 

thinnest  popnlation  any whers  to  bs  found  in  uatn 
Europs,  and  ths  sell  it  almoat  oomiMaly  niaar.  i 
railway  was,  some  years  ago,  bnilt  with  QutWM^M 
Bssiat^ioe,  oonneetiDg  Bremen  and  OUaabsn  n 
tha  town  ot  Emdan  ;  bat  this  line  had  lo  fit  1*1 
down  absolutely  straight,  to  sAva  sxpsnaw.  W 
left  tba  village  ot  Westerstada  five  milea  fraa  H 
track,  to  tha  distress  of  tha  inhabilairtt,  wha  trill 
to  peranade  tha  QovaniBient  to  daviats  fna  ■ 
straight  hue.  Whsn  Uiey  toond  that  all  tamtam 
'  was  nseieSB,  they  dstarmised  to  nakv  a  laisaf  • 
I  thinr  own.  It  appeared  alniost  impouibia  t*  SM 
Istruet  aline  that  would  pay  iti  axpsnsas,  — sa)^ 
!  population  of  tan  inhabinnts  per  square  nws,  wM 
'  ugrionltural,  exporting  nothing  bat  eattIa,plti|W 
'  the  scanty  produce  of  tbe  soil,  and  iBpoctang  bM 
else  but  afewarticles  required  for  domestieesaiMV 
I  tioQ.  Hot  the  parish  of  Weetersteda  bs?  af.sn 
'"        "  liioatf     Semi,    '       '  -•   ■■     ' 


■t,  pafaaUy  b«M 
2tt.  Biii„and  aft  2ft.  4in.  ITie  first  run  wa^  n«Vof  BU^ld™d7^MrtU°qincS^«Vwrth'whic''li  |  challanga.of  possesaingajad  icaiBtslni»tha«i«N" 
madeupthexiver,  and,  conaequenUy,  against  e  ,51,  temperature  u  rtdneed  from  sbont  SOIT  to  a  few  1  rHilwaym  the  wmid.  Tha  lins,  whioh isawfM 
Strong  ebb.  The  two  mUes  were  run  in  i;  degree,  below  aOC.  and  metal  heated  to  MO"  muhr.  ^'\f'«'°*/  "^'^S^l"  ™^  ^A^'^LTi 
minutes  38  seconds,  giving  a  *peed  of  18  0!'  bTanrrounded  by  a  tempemture  which  renders  th.  t^«  ,*-'^t  ^»St^  Lt±lS„»^-S25« 
knoUperhour.  The  m'Wn  revolutions  wcre46S.  exUtenee  of  water  under  atmoephsrio  pressure  it-  1  ^"^^'f  *' '*i\'SC^°"^J?S  ES/^J 
thest^m  pressure  1101b..  the  vacuum  !ain..  and  .,  IJ»ibla  :  hence  so  long  aa  this  temperature  exist  :  ^["^."^^  B^^VS^.  :ld^UX«  U.  t 
the  blast  41in.  The  second  run  was  made  down  ,  ^s  ateel  cannot  be  in  oontaet  with  the  water,  or  in  ^J'' ^"^  jf  iT Tl7»d  a^taTWastl-  » 
i4*  rirar,  with  tbe  strong  ebb,  and  was  accom.  oth«r  words,  the  heat  from  th,  steel  vapoanse.  the  1^1^  ^j,"  ™tl»iW  XS^m^SST* 
tluied  ia  S  miaatea  1  aeooad,  grring  a  speed  srroiatbsPiilutseltncSsHw.  |slasp«i.    Althongh  the  woakr  iif<rfMi|p  IM 
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iUdr  priiMif>lly  o'  noorlud  and  hottb,  tfae 
woni  w  notaltogeUwrnnimportmt.M  eon- 
ible  diauaga  norki  had  to  ba  auncd  ant  to 
Bttbanilmr  from  oeeuieul  flood*.  t«  i "  ' 
baU  sf  EMt  Friialmnd  ii  liable,  liooa  il 
Ml*  abon  Um  lava!  of  tbs  North  B«r.  The 
uf  Iti  own  BkTtliwDTha,  bat  rum  for  iodb 
iN  bIbm  klsagiida  tha  ordiiuur  nud,  ■anaratad 
it  bj  a  diteh  and  a  qniohut  hadga.  Thara  ii 
M  itatiao  OD  Um  Udb.  ball-wa;  batwaan  Oeholt 
Vattantad*  i  bat,  (trirtly  ipaakiDB,  thU  u  do 
D  at  all,  Hmly  a  baltiag-plaaa  for  tba  tniiu. 
Ntar'a  «otlat«  ataadi  hare,  the  oinwr  of  which 
I  iatoading  paaaangan  to  tit  doira  in  hii  room 


„.jBOliTa>,  foar-whisled,  with 

al  baaa  of  5ft ,  and  a  heatiDg  ■nrfaoa  of  172 
a  faat,  waigb  UTan  and  a-  half  tona  whaa  loaded 
'nel  and  watar ;  tfa«7  ooly  bani  peat,  abnadant 

diatriot,  aod  haia,  ioatwd  of  a  whlatla,  a  ball, 

il  nmii  at  arary  larel  omuiDg.  Tbe  paaaaD^er 
gaa  aaeh  hold  tmnty-wiiht  paiMnssn,  litting 
HU  faihion,  with  a  door  at  Meh  cod,  whioh 
nnaat  ia  nfoeiiarr  ai  the  traiiia  oaDDot  tnTn^ 
MiDR  aa  tnmtabla  on  the  Una.  Tha  working 
aaaaiati  at  (oar  penoni — an  aBgine-driTar,  a 
IB,  a  inatd,  and  ■  platelajai,  thair  total  wafraa 
BOtniting  to  mora  than  13a.  a-dar-  Tha  enlin 
Br  aipHiHii  an  ratnrned  aa  exaetl;  ^1  9i,  per 

the  itema  of  aipandilura  being,  baiidei  iragea, 
r  ptat-tael,  and  lOi.  tor  maiotaaaooe  of  p«r- 
D(  war.  rapairi,  gnaaa,  and  other  indiipeiuable 
ira-  Thara  an  no  baildLnga  on  tha  [in«,  sicept 
]h  ahf  d  (or  the  CoTcr  of  engisea  and  carriagaa 
.eh  end ;  nor  are  thcie  an;  tigDala.  The 
igcr  fam,  wbioh  are  loir,  being  Gd.  Er>t'Cla>g 
]■  Bccoad-elaat,  araooUaotfd  brthe  itnard.  Hd 
leoompaniee  tbe  goodi  traini,  coUaetiog  ths 
M,  whioh  ara  li,  for  a  btaat,  3d.  (or  iharp  and 
indat  therateof  3a.p*rtoBforgan«ral  gooda. 
kre  tha  ehitt  article  of  export  of  tlie  dialriet. 
Dmpaur,  oompoied  enUre^  ol  inbabitanta  of 
strict,  ineludingaiiriealtanmabonran.  raised 
1  capital  of  .£11,100,  and  »f  thia  onlj  £10,450 
liabuned  in  the  building  of  the  line,  purchase 
liDg-*(ock,  and  areetion  of  aheda,  leariDg  a 
■a  of  £750.  whisb  auni  wai  plaoed  aiide  aa  a 
e  fnad.  To  aid  in  atarting  tha  nudertaking, 
fif  h  of  Waataraleda,  by  rota  of  the  □ommuDal 
entatirca,  anb^cribed  £1,500  aa  n  gift,  to  be 
led  ant)'  in  oaae  of  tha  rtparment  of  tbe  whole 

debentore  capital.  From  the  ratoraa  aa  jti 
bed,  it  appaara  that,  in  the  firat  seven  montba 
T  which  tha  line  waa  open  for  traffic,  the  groaa 
ti  camo  to  an  arrrace  of  £3  8s.  per  diem,  eo 
with  working  eipenaee  of  Jil  9i.,  the  net 
.ga  were  al  the  rata  of  I9s.  a-daj. 


r38,  and,  owing  to  their  rounded  and  ^Inmp  farm, 
of  bigh  weight  par  boahel^,  ara  poor  m  nitrogen. 
Tha  hard  wheatJ  grown  in  Poland,  in  Sontnarri 
Boiiia,  in  Italj,  and  in  AnnrfpM,  arc  niad  in  the 
mannfantDre  of  maearoni,  larEoieelli,  leiiolina,  and 
nitdi  d'ltalie.  The  lotter  and  more  atarohj  wheala 
eapena]!;  appropriate  for  the  prodncUon  of  fine 


cbamical  anpariority  (  .__   , 

more  marked  :  ita  Sironr,  too,  ia  tar  riohar. 

Ooa  word  as  to  ordinary  brown  bread  will  snffies. 
It  is  a  poor  praparation  at  tba  beat.    By  adding  • 

daeh  of  rather  ror-"-  "^ —  '-  " ^ '  -i-._-_ 

a  latiatact'iry  or  t 
thia  faet  elearlj. 


A  NEW  FLTIKO  KACHINX. 

E  Sratopon-air  aihibiUan  of  Frofettor  C  F. 
'    '   "  !  fljina  macbine  i 


REAL  BROWN  BREAD .• 
TWITHSTANDING  tbe  labonn  of  chemiat 

and  phyrialogiat,  the  exact  conpoiition  and 
tte  ralae  ot  tbe  seTarsI  products  obtuned  in 
g  wbrat  bare  not  been  tharoughlj  determiuad. 
Sna  flonr  oantains  lesa  nitnwen,  aod  leaves, 
bnrnt,  leas  ash  than  hiasait  flonr,  middlings, 
J  variety  of  bran,  is  wall  knoirn.  Thepir- 
tea  of  ilarch,  of  the  miiturd  of  eellnloae  and 
a  known  aa  "flbre,"  and  ot  fat,  in  eereral 

of  aamplea  of  mill-products,  have  been 
^ned.  Moreover,  thara  hare  been  made  many 
e  analyaea  of  tha  a>h  of  wheat  and  of  the  pre- 
ona  derived  from  it.  But  we  ara  still  aomo. 
in  tba  dark  coarerning  both  tbe  chemical  and 
ilogical  aapaeta  of  whst  may  jastlj  be  rrgardtd 
a  central  Feature  of  tha  prablpm  andar  die- 
D.  For  we  are  not  aure  ot  ifae  natnre  of  tha 
en  oomptmds  which  exint  in  tha  sereral  dis-  ' 
larti  of  the  grain  of  wheat ;  nor  do  we  know  ' 
ir  tbe  pfaotpbatea  and  anch  nitrogan  compoucda 
f  ba  ranted  witb  tha  true  albnminoiits  can  be 
ad  wht«  intimatrly  a^'r*eiatad  with  fibre 
too,  tba  machanical  oonditlOB  of  th< 


reapeotivdly,  ot  gluten  or  fleab-fonning  aabataneea. 
But  the  lame  varied  of  wbaat  may  giro  a  grain 
having  3  per  cent,  mors  gtnteo  in  a  bad  aeaaOD  than   ' 

when  matured  in  a  Gne  anmmer.    Hira  than  this,  . 

one  may  seleat  from  Uia  same  field,  tha  aame  plant,    Hartford,  Conn.,  on  Wedneaday,  Juns  12.     __   

or  eran  thaaaiae  ear,  inditidiul  graina  nhiob  rhall  op  to  a  hei^jht  of  fully  two  hundred  and  fifty  laet, 
abow  qoite  at  wide  a  variation  in  glntoB  aa  Ihatintt  past  the  apire  of  the  Colt  Hrmorial  Chnrah,  and 
oited.  For  instance,  a  aanpla  of  Hallatt't  white  sailed  cfF  until  orer  tbe  Conneatient  river,  tha  opei*- 
rough^haffad  wheat  ot  thehwvostot  IS65  oontained  itor  meanivhila  exhibiting  bia  power  to  flhango  ita 
many  dense  and  tranalucant  homy  grains  having  'altitude  and  dirartion  at  will.  When  ha  afoanded 
I3'2  per  cent,  ot  gluten,  while  tbe  white  opaque  so^  '  there  was  but  little  wind  blowing,  and  tbs  maebioe 
graina  from  the  aaine  lampla  contained  bnt  9  0  per  appeared  to  be  nndn-  pprfeot  control,  bat  gradually 
cant.  a  hrceie  f  pratig  up.  and  It  waa  deemed  aafeet  to  mali 

It  will  aimplity  tbe  consideration  of  tbe  chemiafry  a  apaedy  return,  a'  there  ware  indieatioBs  in  the  »W 
of  mill'prodncta  if  we  eoufina  oar  attention  mainly  '  of  a  gathering  ftf^rm.  The  machine  turned  and  made 
to  the  nitrogen  and  afh  oF  tha  graia.  It  must  not  |  ita  way  back  in  the  leath  of  tha  wind  natil  direetly 
be  torgntlcnlbatall  themill-producti  inolndtd  under  ,  over  tbe  bull  gmuiid  whence  It  had  a'cended,  antf 
"  biao  "  eoutaiu  much  more  aallaloie  than  il  preaent  then  alighted  within  a  few  feet  oE  the  point  from. 
in  flonr— namely  ;  from  7  to  15  per  cent.,  or  eren    whioh  it  had  started. 

more,  in  lieu  of  1  p«r  cent.,  or  M:  And  it  woald  From  this  deman«tra(ian  of  ita  capaeitr  it  irM 
appear  that  while  fliinr  contains  more  than  90  per  generally  eoQarived  that  il  eonld  domnrh  morallMB- 
cent.  of  ita  nitrogan  in  tba  form  of  troa  slbnininoids  ita  modcat  inventor  clumed  far  It.  He  never  e» 
or  flesh-farmara,  in  aome  cf  tha  b rani  one-third  at  pected  it  lo  move  againata  wiodotany  strangtfa,Mid 
their  nitrogen  is  in  the  form  of  non-albuminoui  naa  not  had  tbe  attainment  ot  that  end  in  view  in 
bodies,  oF  no  recognised  value  aa  nutrienta,  its  constrnctuin,  ■>  may  readily  be  seen  by  a  glaoeo  - 

How  mnch  Sour  and  how  mDoh  bran  will  100  parte    at  its  pronortiona,  bnt  he  doei  claim  that  it  ean  ba 
of  ordinary  soft  wbaat  yirld  on  tbe  ardioary  »;>tcm    raised  or  lowered  at  will  to  leave  adrerae  eorrenti 
of  law-milling  adopted  in  England  P  Aa  Um  areragea  |  and  enter  fatonrable  ones  ;  that  it  can  ba  made  to 
'ler  of  independent  estimataa    tack  ao  aa  to  effect  a  little  headway  even  againit  a  . 
breeie,  and  that  in  a  ttiU  atmoiphere  it  can  be 
moved  abont  aa  i-eadily  aod  parfeetly  at  tha  will  of 
tko  operator  aa  a  boat  aan  ba  moved  upon  qniat 
water.    Alt  that,  and  ercn  mora,  there  it  abnndant 
avidanoe  of  ita  having  dene  on  thia  oeeasion. 

The  inventor,  Ur.  Bitehall,  ia  a  Maine  man,  bnt 

bat   during  aeveral  jeara  past  lived  at  Carry,  Pa. 

Tha  pcoji'ct   of  conatrncting  a  flying  machine  haa 

been  a  favourite  tubject  of  contamplatioD  with  him 

during  neirlv  ten  yeara  pait,  and  for  tha  laat  tenii 

of  that  time  h;  and  hin  Friend,  Mr-  W.   H-  Lyman, 

oF  Corry,  Pa.,  have  tncuhated  his  idea  together.     ' 

*'-Tember,  1876,  they  went  to  Bridgeport,  Conn., 

i>iit  their  plana  into  eiccntion,  aa  tney  believed  tbii 

Bouid  them  abtain  moat  mdily  jnit  (ba  paonliU' 

materiali  they  required,  and  have  them  pnt  togatbar 

I  in  the  moat  perFect  manner.     Their  conGdenea  in 

'ead  made    Yukee  reaouroea  and  akill  was  not  misphued,  bnt 

■om  wnoia  wheat   we    their  omda  ideaa  ware  not  immediately  oryttalliaed^ 

We  aball  Sod  it  im-    into  a  perfect  machine  nevertheleas. 

.-  .. ,     ,  ,  -         1.  ,     'l^Ts   "t    yfa"*.  »        The  flying  maehine  ii  all   clnmaineaa  above,  aU 

-gilt  spongy  loaf  from  whole  wW  finely  groond,  Hgblnesa  and  grace  below.  The  lifting  powi  ia 
the>o-calledrer™l.nofthebraniuducingc\.emical  .^^^^  i.,  a  horiaontally  placed  i^lSTdar  of 
ehangee  .hich  reanlt  in  a  moitt  clammy^  ^enaa  pro-    ,.  goaeamer  cloth,"  fine  liaen  coated  with  indiambbw, 

duet.     Even  whole  wheat  meralj  ornthod  into  meal,    .  "„,,  *„  »,  

.nd  not  gronnd.  parUkai  ot  the  aame  detect-     Fine    „;°hf,;° 


),  the  bra 


from  an  immenae  number  of  independt 
we  may  put  donn  the  flour  at  a  total  of 

at  17,  and  tbe  lota  at  3.     Thni,  from  a^ 

point  ot  view,  we  appear  to  loaa  1-5,  or  twenty  per 
oent.  ot  our  wheat  by  submitting  it  to  tbe  nnmeroat 
treatments  involved  in  the  manuractnreot  floor.  But 
ia  thia  really  the  case?  We  think  not.  For  mneh 
of  tha  nitrogen  in  the  rejeeled  psrta  ia  not  in  Iha 
form  of  flcaa-torming  matter,  and  mneh  that  doea 
ao  exist  in  tha  bran  paaaea  analt«rad  and  nnnsed 
through  the  alimentsty  canal,  because  of  ita  cloae 
incorporation  with  fibre.  But  on  the  other  ride  we 
toilet  that  bonthforming  matcT^ 


aolnhle  (o  a  large  extent.  Dot  only  in  thi 
digestive  secretions  with  which  they  comi 
tact  in  the  body,  but  alio  in  pare 
"  ■   ■  ■  „   -    "    >or'-- 

from  flour  witn  that   made   fi 

ibla  t»  B     ..  ,    ., 

ight  spongy  loaf  from  whole  whc 


the  other  hand,  yields 
light  enough  before  ma>tieation,  but  wliich,  - 
maiticated,  po'teeaea  a  marked  tondeney  to  b? 
compaoted  into  donae  lamp)  whiob  may  i 
t>e  come  penetrated  by  the  gastric  and  intestinal  ji 
and  which  are  a  freqnei,t  canae  of  constipa 
Whole. meal  bread  cannot  be  charged  with  tni 
teot ;  indeed  it  aeta        


reighing  only 
bydrogea  gai. 


irorated  banda  extend  over  Ibat  and  down  to  a  rod 
at  mandrel  drawn  brasa  tubing,  nickel  .plated,  1} 
inch  in  diameter  and  S3  feet  long.  From  that  rod 
the  machine  is  anipcndcd  by  (lander  cordt,     Tbe 

....  ™,wJ-  r„.ii...  .1  .-  .  .  J  1.  *"•'  portion  of  the  machine  it  at  the  bate  a 
1.    me<iicina'ly  a»  a  liiative  and  by    |,„ftiuiopam  of  rodi,  2  feet  wide  and  61  feet  long, 

•chan.cal  te.tureia  burned  rather  too    ^^  ^^^^^  ^.e  kngthwire  curved  rod.,  18  inelj; 

the  digestive  tract,  ao  that  the  fi.ll    l,„>,  :„  .>,„  „„tr«.  -Sd  dr.,«  „.«r  l«,»ih«.  .t  l!.. 


;    mandrel  di 


ita  from  the  n 


nairlei^ 


ire  CDJeavonring  to  reacb  aome  conclaaion  a 
eomparatiro  merita  of  Kbits  hrw),  brow: 
and  wbole-meal  hrea^,  I  will  offer  in  aa  com 
faroi  aa  poiaible  tbe  more  important  and  in 
"la  data     ■■ 


Uth  to  variations  i 

•of  nitrogen,  depenL  _,. _,  , 

mat  afTBina  ot  the  whi'at-pUnt ;  upon  climato 
MOn  :  and,  to  some  extent,  but  not  ao  largely 
tanatated,  open  cnltivatioB.  aoll,  and  maanrc, 
iri  tnnatncent  wheats,  blfn  dnn  e'  gUcH. 
:  apadfle  gravity,  about  1-11,  anil,  owing  to 
Mvtkcsod  and  wrinkled  ahape,  oF  low  weight 
im),  ttaae  wheats  are  rich  in  nitrcRen.  The 
■qaa  wheala,  of  lew  apeeiac  prnvity,  about 
Maaalad  tcaoa  apvec  ^v  I'mt.  A.  11.  Cirra^a,  in 


whole  whcalen  meal  in  Ibe  form  of  bread,  biacuitt, 

«nee  kn-,  forme  an  invatnahle  diet. 

The  following  annlysia  may  preFpnt  acme  of  the 
toregoinr  atatementa  in  a  clearer  light,  and  may  add 
some  additional  particnlura  of  interrst.  They  re- 
preseat,  ao  far  ai  a  eonple  of  seta  of  average  rraulta  ^ 
can  do  ao,  the  percentage  compo^it'Ou  of  ordinary 
white  brnid  and  of  the  whole-meal  breikd  made  by  , 
Maun,  Hill  acd  Son  :— 


Water   ... 
'Albnminoidi 
Stareb,  dextrin,  and  i 
Oil  and  tat        ... 
Cellulota  and  lignosa 


White. 


qniskty  ati 

virtue  of  81  -     -      ,  - 

beooniea  in  part  loit.     Yet  thera  is  no  doubt  that  for 

m.nv  i«r»ons,    eepecislly  tho^o  who   bare  pwaed    ,„„,,„„  ,„^„,  ^,„,  „  cog-rog™  s.oe.  wi™., 
-r^Il*'I^i";™"?I{^"K.'.?S:'    "  '^^*  '=  diameter,  with  double  h.ndlesao  gaaieJ 
_   ...      .   .s.«  ~     ■_       ......  .  j^^^  bladed  fan  moving  horiXDntally  directly .. 

beneath,  that  tbe  operator  can  give  the  fan  2,000 

revolutions  per  minute.     The  four  blades  of  the  fan 

are  of  white  holl^,  each  baving  a  auperflcial  art*  oE 

about  50  square  inehea,  and  ttie  extreme  diameter  of 

this  revolving  fan  it  2tincbef. 

The  htiidra  are  tat  at  a  slight  angle,  like  tbosa  of 

—"  "J    a  acrew  ot  a  propeller,     Jott  behind  tha  wheel  it  a 

very  amall  scat,  upon  which  the  operator  perchea. 

Whole    His  feet  reat  upon  two  light  treadlea  above  and  in 

Meal,     front  of  tha  fan.     From  the  front  ot  thia  form  taring 

43  5   other  roda,  carrying  at  their  extremity  a  vertically 

■  " king  revolving  tan,  like  that  beneath  tfae  opera- 

ujr'a  aeat,  except  that  it  is  bnt  22  inobea  in 
diameter.  It  ia  so  geared  to  the  main  or  bcrliontal 
fan  that  it  may  be  operated  or  not,  at  Uie  pleasure 
ot  tha  driver  of  the  machine,  and  can  be  made  to  tarn 
from  one  tide  to  the  other,  ao  aa  to  dtflect  lhr>  course 
oF  the  machine  in  the  sir.  Thia  fan  wiU  make  2,800 
revolutiona  per  minute  when  the  otbir  ia  making 
3,000.  All  ita  movements  are  controlled  by  the 
It  IS  rWr  from  the  above  fignrca  that  if  wo  could  oporator'u  feet.  When  ha  preiaos  the  left  tren'ilBhB 
rcokonthewholeoftbenilroginoo^matler  in  whole-  1  tlirowa  it  iato  gear,  when  he  preisei  with  the  toe  of 
meal br,a.]  ad  e«iaally  (Reetive  with  that  contained  bia  rifrbt  foot  it  tumt  to  ttie  left,  and  a  (light 
in  wbile  bread,  we  should  poaea*  in  the  former  afar  prcaioro  of  his  boil  whirls  it  ovec  ta^Jm-^^^^  "** 
more  perFeetly  adjuated  food  ;  for  the  ratio  of  Seth-  I  can  a^aTcvtma^^  aE&ni(Jt.>a'k '<»vtL\w.vi '<'<«i^ 
formers  to  heat-givers  ia  ahonS  1  to  ',\  \n  »\ivte\'«\«tt  "A^w^iXa  om -Bais >«%•«.* ^™^%**'*'"*™^''*- 
bread,  whileitappioaeheil  taltaeoiiLewmv\«a,tA\cnaTw'iai<i-teiu.&>>eiiu>'v<A>'''^'^''^^' 


fleeh-formcrB 


=10  6   ; 


1  ailt  oddeil. 
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That  tbia  ii  not  merelf  %  eUim  fau  bwm  deu-lj 
democutnUd.  Then  Uu  ought  of  the  opetstor  mi 
nMhiiM  ud  the  lifting  pomr  of  tha  gu  o;liDdcr 
hkn  been  lo  niody  wliiuted  that  Ihar  vers  eiMtly 
biJkDoed ;  lii  ponnda  hare  bsm  added  to  tka  weight 
of  tba  machine,  and  tha  worldng  of  tbs  horiaontal 
fan  hai  eaoud  tbs  appaiatu  to  riM  and  oontlima 
to  aioend  m  long  ■■  tba  Uftina  pome  of  the 
miDhinerr  wu  eiarlod.  The  weight,  normaUf .  of 
the  machine,  and  the  toi  from  which  it  ii  gnipendod 
i<  4SIb.  This,  then,  givw  ll<Ub.  m  the  weight  of 
tbs  entire  appaimtoi. 

The  leoond  eihibitioa  wa>  givMi  June  13.  The 
weather  was  far  fnm  faToorahle.  The  wind  oama 
In  quite  aharp  giuta,  and  there  were  threaleniDga  of 
■  ooming  •torm.  Navertbalaaa,  the  Moaot  wai  mtA»- 
little  Qainlan,  erenif  hedoea  oaly  w«gh  961b. .  hai 
oonfilanoe  and  nerre  enODgh  to  go  Dp  in  a  gale. 
Same  lime  was  apent  ia  getting  the  weight  and  lift- 
ing power  ao  neatly  balanoed  as  to  itiow  that  the 
mubina  oonld  eitrt  a  UFtio?  power  of  ita  own. 
Wban  thii  had  been  offooted  to  Profaaior  RitcbeH'i 
the  appuatiu  reatod  quietly  od  the 
onld  be  lifted  or  set  back  with  tlu>  light 
preunn  ei  one  finger.    Then  the  word  waa  given  to 

Go."  Qoinlao  began  tomiDg  tba  wheal,  the  hori- 
■ontal  tan  nrolred  with  ■  wm*  like  a  bnu  eaw, 
•ad  the  maehina  darted  np  almoit  vartioally  to  a 
haiglit  of  abiuit  two  handrad  feet.  There  a  etrong, 
ataadj  cnrrentof  wind  aetting  toward  tba  BOntb-weat 
was  SDOODnlered,  and  the  iBBahiao  waa  >w^t  away 
by  it,  broadiide  On  to  tha  ipeDtatora.  Than  tba 
<qieiator  wai  aaan  throwing  W  Tertioal  fan  into 
gear,  and  by  ita  aid  the  aerial  ahip  tnnied  round. 


■tmment,  and  it  alill  remtuai,  M  imprOTed,  the  boat 
of  ita  kind.  Mr.  Edison  woi  one  of  tha  fint  to 
□tdliaa  tha  invention  of  Prof.  Ball,  and  he  hai  pro- 
bably made  more  eipeiimenti,  and  tried  mora  modi~ 
fioationi  and  darelopmanta  of  the  ipeaking  diaphragm 
than  soy  balf-doMn  ioTestigaton  in  the  uma  braaoh 
of  diaeoTerT>  We  gi»a  from  Mr.  Preaootfa  work, 
"  Tb«  Speaking  Talepbone,"  an  abatraot  of  aoma  of 
Iba  more  intonating  and  niefnl  application!  of  the 
prinoiple  dsriasd  by  Mr.  Edison,  moat  of     ' '  ' 


ia  known  aa  the  tnning-fork  »atem  wu  the  first  of 
these  derioea,  and  the  chief  featurs  of  interest  in 
GOnneetion  with  it  n  ~ 
it  which  ia  ahown  in 
Formed  of  telei 

or  abortaBing  .  -       

oonld  beadjuated  to  Tibrnta  in  oniion  with  the  pmpei 
tone  of  the  fork,  whoae  aignala  were  to  be  reoeiTed 
by  each  particular  inatmmant.  An  iron  diaphragm 
waa  aoldered  to  one  end  of  tbeaa  tubes,  and  the  latter 
placed  in  anoh  a  manner  aa  to  bring  the  diaphragm 
of  suh  reapeotiraly  jnat  in  front  of  an  alaatni- 
magnet,  which  in  netion  would  came  them  to  Tibrate- 
Wbeu  the  oolnmn  of  air  in  either  reoeiTer  waa  pro- 
perly adjuatod  to  a  giren  tone,  tho  aignnla  dna  to 
stopping  and  starting  tha  Tibrationi  by  tha  distant 
key  were  very  loud,  aa  compared  to  otser  toaee  not 
in  hannouT  with  the  column  of  air.  Flexible  robber 
tnbei,  with  ear  piaoea  were  conneotod  to  thareceiTen, 
so  thit.  in  using  tha  instmmanta,  the  head  of  the 
Operator  waa  not  required  to  be  held  in  an   nn- 


waa  clearly    beard    and    

end  of  the  line.    This,  therefore, 
I  hare  adopted  in  my  preaent  form  of 
which  I  coll  tha  carbon  telcphonei  lo  " 
from  otbars. 

The  ooceaaDTiea  and  oonnoetiona  of  tUa  ^parriB 
for  long  oireoita  are  ahowti  in  Fig.  S.  A  >  la  ia- 
duotion  coil,  whose  primary  wiro,  p,  haiiig  a  imk. 
lance  of  aareral  ohma,  ii  plaoM  anind  Ik 
■acooduy,  inateod  of  within  itaa  in  the  iiaiial  wi>ia 
of  constmotion.  The  aooondary  ooU,  (,  otfaawin, 
baa  a  reaiiitanee  of  from  150  to  200  ohms,  ueaorS^ 
to  the  degree  of  tension  reqnirvd  ;  audtlw  neriw 
telephone,  R,  couaiata  aimply  of  a  magnal,  eoil,aBi 
diaphragm.  One  pole  of  the  magnet  ii  BonnaaMtt 
the  outer  edge  of  the  diaphragm,  and  tha  oUar,  wUak 
orriea  the  wire  bobluD  of  afaont  75  oba*  reaUaeit 
and  ia  included  in  the  muu  line,  is  placed  }aito||0- 


diitant  atatdon  on  the  line  in  wbieb  tlu  ii 
is  included,  oloaea  a  local 
Tibrating  call  hell,  B,  and  tl 

speaking  GOmmnnieatiaDia  d _._ 

to  operate  the  call-ball  the  local  battarr.  E,  fa  iki 
uaadfor  aending  the  call  aignoL  8  i*aiwm,ttt 
larar  of  whioh,  when  plaoed  at  o,  betweaaMoala. 
dlaoonnacta  the  transmitter,  T,andloedballq,( 
from  the  coil.  A,  and  in  this  poution  laana  lb 
polariaed  relay,  P  R,  free  to  reapond  to  ostnnliCNB 
the  diataut  atatiou.  When  thia  atation  ia  malil 
hoireTer,  thelerer,  S,  ia  tamed  to  thal«Aoaa,Nl 


pointing  ib  head  in  whatarw  direction  he  choaa  to 
gire  iL  All  thIa  waa  the  work  of  but  a  few  aeeonda. 
Althongh  Qainlan  oonld  more  the  apparatna  about 
he  oould  not  make  any  headway  againat  tha  atrong 
wind.  Sereraing  tha  motiaa  al  hia  horiicnial  fan, 
he  deaeanded  apparently  about  one  hundred  feet,  to 
get  out  of  the  ourrent,  bat,  finding  that  imprac- 
ticable, reatcended  to  a  mncli  greater  h^bt  than 
ha  had  first  readied.  Still  ha  was  twapt  off  toward* 
New  Haran,  and  after  a  little  time  went  out  of 
^ht-  Ha  bad  Tanithed  behind  a  diatant  hill,  and 
for  a  while  it  <raa  auppoead  he  had  alighted.  Then 
he  waa  agun  aightod,  far  away,  and  not  leaa  than 
one  thoDsand  fact  abora  the  earth.  The  eyliuder  of 
the  machine  looked  no  larger  than  an  orange.  At 
length  ha  disappeared  alt^f^ither.  At  6.15  p.m., 
having  been  up  oattling  with  the  wind  very  nearly 
aahoor,  he  deacooded  aafaly  at  Newington,  and  at 
ID  o'olook  wa«  back  in  Hartford.  He  eaid  that  at, 
one  time  ha  was  eight  or  tan  miles  away  from  bis 
Starting  point,  bat  by  tacking  and  working  between 
tha  fuata  of  wind,    won   hia    way   back  aa_far  as 


fatigue,  in  a  qui^t  atmoapharOi — Ntv  York  Ban, 


EmSOS'3  TELUPEONES. 
rr^E  inTantion  of  the  telephone  is  unquestionably 
-L     doe  to  Prof.  Bell,  though  other  investigatora 
Mppftr  to  i^re  Imbourtd  wiUi   Mome  snoceaB  in   a 
„_.-(— j; — ^-._      rr:    "^  (^  Snt  FMil^  naof u]  in> 


Kmilar  dinetim.    Him  m 


the  first,  and  that  w ,  _. 

tha  operator  what  ia  termed  the  back-atroka,  i 
rendai  aignala  nninlelli^bla. 

While  aogoftad  in  eipsriraenti 
Hr.  Edison  diacorered  that  thi 
be  tranatormed  into  eleotiioal  pnlaationa  without  tha 
morement  of  any  intarTening  meohanism— a  dia. 
coreiT  that  led  to  the  iurention  of  the  carbon 
tolepbone. 

The  manner  in  whioh  thia  reanlt  waa  reached  ia 
thna  deacribed  by  Mr.  Ediiou  :— I  firat  anbatitutod 
a  apirat  apring  of  about  a  quarter  inch  in  length, 
containing  lour  tnma  of  wire,  for  the  rubber  tube 
which  connected  the  diaphragm  with  the  diaea.  I 
found,  bowerar,  that  tbii  apnng  gare  oat  a  musioal 
lone,  which  iutetfered  somewhat  with  the  effacta 
produced  by  the  Toioe :  bnt,  in  the  hope  of  orer- 
ooming  the  defect,  I  kept  on  anbatitntiug  spiral 
■prings  of  thicker  wire,  and  aa  1  did  ao  I  found  that 
the  articulation  became  both  clearer  and  loader.  At 
lait  I  anbstituted  a  aolid  aobatance  tor  tfae  apring 
that  bad  arsdually  been  made  man  and  more  inelaa  tie, 
and  then  I  obtained  Tory  marked  imprOTCmanta  in  the 
reanlta.  It  than  ooonrted  to  ma  that  the  whole  qnes- 
tion  waa  one  of  preainre  only,  and  that  it  waa  net 
neceeaary  that  the  diapbragm  afacnld  Tibrate  at  all. 
'  conaeqnently.pnt  in  a  h«Ty  diaphragm. 


tightly  logetbar,  ao  that  the  latter  ahowed  no  nbra. 
tion  with  the  londeat  tones-     Upon  testing  it  I  found 


depreaaad  aeraral  limea  in  rafud  ani 

cnrrent  from  the  looal  battery,  t^  thia . 

to  paaa  throogb  tba  primary  cod  of  A,  and 
each  make  and  break  of  the  oiteait  iDdDeea 
DnrFBula  in  the  aeoondary,  whioh  paa*  into  tfa.^ — 
the  diataut  call-bell.  When  tin  con  ri^ 
an  eiohanged,  both  terminal  atattaM  |k> 
pitohaa  to  tae  riabt  vam,  and  Ona  iilnl>> 


.  which.  Mtiub^ 
the  reodTing  inatmmant,  reprodnoa  at  m  ^y^i 
station  whntcTer  has  been  apokan  into  tha  lia 

For  Unt*  of  modarato  Icngtha,  i^  fnm 

thirty  milea,  anctbar  arrangameDt  oMf  be  **''^ 
TButageouil)'.  The  induction  ooU,  kaj,  botiinj** 
reoeiTiug  and  transmitting tdqihonaa are aaBi** 
aTBry  respect  to  tha  wparalot  ahown  in  Kg- IjN* 
switch,  S.howerer,  dunrl  lomewhat in ennMlim 
from  the  one  already  duoiibad,  but  k  ^ade  1^W<* 
a  aimilar  pnrpcae. 

Ihare  alao  feond  on  UBMoIbaMMtt* toal| 
miles  in  length,  that  tba  evUoaijaail  oaata' 
panaed  with,  and  a  rimpUSad  amDaB^rt  mM* 
tated.  Thi*  lattar  oonakta  uplval  A*  «AmV 
reoaiTing  talqthone,  open  tlNdiafhn|«o(wUAa 
free  larer,  L,  is  made  te  red,  an  alia  an  k  flg.^ 
Whan  tha  indceedoarmk  froot  Urn  ifakal  iliMw 
actnpon  tha  reaetTar,  B, tha dkpbwfw «tfttM» 
ia  thrown  into  Tlbralian,  bal  Ir  teA  k  eafaUi ' 
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itinV  Wvk  urnni  ;  wltfa  tile 
_  poD  in  oanln,  hoiraTar,  a  iharp 
iac  naiM  ll  prodnoed  br  tha  conituit  uid 
bonodi  of  Um  l«Ter,  wfaioli  thni  aaiiren  jtrj 
Mlliiw  pnrpmei  M  itatioiu  mbat  tti«r«  i* 
ktbdfliat  liMTnoiiB. 
Eduon  bH  aba  oiad  dlraot  «nd  iodaced 
I  to  irf«u«  «la«kwDrk,  mnd  thu  operAts  > 
i  by  Uw  aotlag  of  tbwa  onrraDti  on  tuning 
Ik  mn  nog  and  lignal*  giTan. 


ba  tMit,  bj  tlia  bm  of  mora  muitiT*  thsnno-pilai,  to 
tnnaforni  tbcu  bwt  wnTet  ioto  oUotrioat  oomDti 
of  ■offioiciit  atroDgth  to  prodooa  K  pnotiaKl  tdephoDa. 


»,whoM»tM  of  Tibration  or*  tha  Mme, 
i>  front  of  Hponle  e1«obo-migDBta.  the 
tf  wfaisli  join  in  tha  main  lina  oironit.  Whaa 
he  pendnliuni  ia  put  in  motion  the  earrsnti 
sd  bj  ila  fonwd  and  baekwaid  iwiojn  in 
the  electro-maf[D«t  pan  into  the  line,  and  at 
Mite  terminal,  acting  tbrongh  tha  helU  tbaMi 
«  taoond  pandnlDm  to  librate  in  noiion  wiUi 

I  ■bom  a  form  of  alMtrophonu  telephone 
3t*  bj  the  appioaeh  of  tb«  diaphragm  oon- 
D  A,  or  B  towardi,  or  iti  raeeHion  from  a 
hanted  elaetrophonu,  C  or  D.  Tha  fibrationa 
rsoamitting  dUpbragm  oauH  a  diatoibanoe  of 
geatbothendiof  tha  liiio.tuidthQigiTe  rite 
aonndi.  PnfMt  ininlatioi],  howomr,  is  no- 
and  oitlier  apparatni  can  bo  lued  both  foi 
tting  and  loeoring,  bnt  tha  leanlti  an  ne- 
r  Tei7  weak.  Another  form  of  alactro-itatio 
le  ia  abown  in  Fig  5.  Is  thii  arnLDgamant 
ilea  ot  loma  20,000  diaca  each  are  oonluned 
tnbai,  A  and  B,  and  ooDTeniantlj  moanted 
,  wood,  or  matal  itandi.  Tfaa  diaphragma, 
re  in  aleotrioal  oonneetion  with  tbe  (arth,  ara 
»d  oppoaite  to  one  pole  of  each  of  the  pilaa, 
e  oppoaita  polei  are  joined  together  bf  the 
loctor.  Any  Tibntian  o(  <ntbardiapbragm  ia 
labia  of  diitnrbiBS  the  eleotrioal  oondition  of 
hboniisg  diica,  tbe  same  ai  in  tbe  aleotro- 
telaphone  ;  and  oonscqnantl^  tbe  nbratioDi, 
oducad  by  tbe  Toioo  in  one  uulrament,  will 
B  to  correaponding  eleotrica]  obacgn  in  the 


AIT  IKFBOTED  FOBS  OF  HARaUOI'S 

SCALE* 

'T^HB  atlampt  br  one  of  (he  ilndenta  In  tba 
X  Dynamiml  Enginaariiw  DapaitmaDt  ot  the 
Unifanity,  to  inTODt  wmo  form  of  parallel  mler 
whtoh  would  line  abado  erUBdrieal  anrfaoaa,  lad  the 
writar,  following  ont  an  idoan^tatadbjMuqoti'B 
Scalea,  to  theiaTOntioa  ahown  m  tbe  Moompanying 
■katoh,  and  dawribad  btlow.  Tha  iostrnment  oou- 
eiati  of  the  following  parta  (Fig.  1)  : — I.  A  wbita 

other 

Dlamatar,8in.  2.  Apairt^wbitewood  nlera, 
A  D  and  C  D,  Moh  Sin.  long,  hingsd  with  an  ordi- 
nary rola  joint  at  D,  and  arranged  lo  that  thej  ean 
be  apened  to  any  an^Ia  nndar  3^,  and  held  tbtre  by 
meana  of  a.  braaa  atnp,  A  B,  able  to  torn  abont  tlie 
pin  at  A,  and  ilidlng  Dndar  the  elamp  at  C  with 
infficiant  friclioD  lo  bo  bald  at  any  point. 

If  we  tata  anr  triangle,  aa  0  H  £  (Fig.  2),  and 
l&ring  its  hypotbennae,  G  K,  along  a  atrught  line, 
G  K|,  slido  it  along  tbit  line  a  diitaaea  aa  Q  Qi  — 
K  K„  wo  aea  tbat  tba  new  poeition,  O,  H„  ot  tbe 
lino.  O  U,  if  ditlant  from  ita  former  poeition  a  pai^ 
ptradicular  diatanoa,  Qi  L  -  Q  Qi,  lin  H  Q  K  and 
parallel  to  it. 

Let  a  — the  roqnirod  diatanoa  apart  ot  the  parallel 


Let  ni  —  tba  length  of  ona 
EF -QQ,. 
Let  a  -  the  anglo,  HOE. 


diriaioB  o 


S.  AneiqniaitoaoonraeyiiiaMaingofcraaa-hatoh- 
ng,  diriiion  of  line),  or  ibadioD  of  cytindrioal 
nrfacea,  otharwiaa  only  attainable  by  long  and 
— itant  prwjUoa. 

.  Tbe  eight  ii  greatly  oiiMted.  the  diriaioni  on 
aoala  bainff  aa  Tnnr<h  Innm-  *hmn  fWa  il;atann_ 


USEFTTL  AND  SCIENTIFIC  NOTES. 


SyuthealaoflaatliiBndlndigo-BIne.— Bieyer 
baa  eadaavomed  to  prepare  iaatin  by  ozidiaing  tha 
CHi  gtoop  in  oiindol  to  CO,  bat  baa  failed  to 
aooompUah  thia  eitbar  directly  or  by  tba  introdaetiou 
of  chlorine  or  bramina.  He  now  pointi  ont  (Ber. 
Dtut.  Chem.G9Mn.,lV!S.  xi.,  13^  that  the  nitro- 
aooiindol,  deaoribod  bv  Knap  and  himaalf ,  oontain* 
tba  nitroao-granp  io  Uie  deairad  poeition,  and  Oat 
by  oiidieins  tha  amidooxindol  denred  from  it,  with 
iron  oblorida,  ooppar  obtorido,  or  nitnma  aiid,  iaatla 
i*  ()Bite  readily  prepared.  By  the  ayntbnii  tt 
uatin  the  problem  ot  tbe  preparation  of  indigo-blaa 
from  ooaJ-tar  ia  aolrad,  eince  it  wai  ihown  Mou 
time  ainoe  by  Baeyer  and  Emmerling  that  l—tj" 
aonid  be  oODTertea  Into  indigo  bine.  Baoyer  haa 
f oond,  moreoTer,  that  indigo  bine  can  ba  obtained 
from  hydriudinio  acid  and  amidooiindal  by  tbe  eu' 
ployment  of  phoephonu  azyohloride  and  penta- 
obloride. 

Gilding  Hetalllo  Artlolea.-In  tba  Chtmiitr 
Zeitmig  Dr.  E.  Ebarmeyar  giraa  a  formnk  for  gild- 
ing mekallio  artiolca  *o  aa  to  look  like  polii^iad  gold, 
by  Bunply  dipping  them  into  a  warm  sdntion.  Dia- 
aoUa  ten  ^mmei  of  gold  in  forty  grammei  o( 
bjdnM^lone  aoid  and  flftaen  grammea  of  nitria 
aoid;  atew  down,  letting  a*  mnon^  tbe  acid  aacapa 
aa  poiaible ;  then  throw  down  tlie  gold  aa  f  nlminat- 
inK  gold  by  meana  of  ipiiit  of  ammonia ;  filter,  and 
waah.  In  the  meantime  diaaolra  ona  hnndred 
grammti  ot  cyanido  <it  potataiua  in  aa  little  water 


nd  thereby  reprodno*  in  )t  what  ba«  bees 
io  in  tbe  monthpaoa  ot  the  lorver. 

thia  arrangaount  fair  reenllt  may  bo  ob- 
ud  it  ie  not  oeceeaary  that  the  inenlation 
M  ao  perfeot  aa  for  tbe  eleotropbonu  appara- 
ig.  S  abowa  a  form  ot  eleetro-meonaoieal 
10.  Small  realatanoe  ooilt  (1,  2,  3,  As.)  ware 
iged  with  aonDeoting  apringa  near  a  platinnm 
r«r,  B,  in  oonneotion  with  the  diaphragm  in 

any  moremont  of  tba  latter  canaed  one  or 

tho  coila  to  ba  ont  in  or  ont  of  the  primary 
fanindnotioncoil,  C,thenQmber,Of  OOnriO, 
with  tba  amplitude  ot  the  vibrating 
pa.  Induced  correnta  eorreaponding  in 
1  with  the  Tariationa  of  raaiatanoe,  were  tboa 
I  tba  line,  and  eonld  tb«n  be  made  to  aot  npOB 
■ary  refltdnng  tetephona.  By  arranging  the 
in  a  annflower  pattern  about  a  olrenlar  lever, 
be  aantoBoaa  hare  been  tranamittad  by  tbii 
bnt  the  reanlta  were  Tory  barab  and  dii- 
ie. 
7  abowi  a  torm  of  tbe  water  lelephona,  in 

donblfl  Ball  waa  need,  bo  aa  to  afford  oon- 
o  TOriation  ot  retiatanoo  tor  tbe  Tery  eligbt 
mta  ot  tho  diaphragm.  The  action  of  tbe 
oa  win  be  readily  ondantood  from  the  en- 
,  where  a  wire  in  tbe  form  of  tba  letter  JX  i< 


iB  oireait  when  tbe  lina  ia 
«  tbo  inotmmeat.at  a  and  c. 
Sdiam  ii  now  eonduetiDg  eiperimenta  with  a 
■elactrie  tolepbone,  whiob  giree  loma  pramiae 
oing  wriloaaUe.    In  tbie   am 
gtn  «  Taloanita  le  plaeed  ia  troi 


of  wudiai 


of  wudi  areinelnded  lowreaiitanoe-reoeiTing 
lonta.  Tba  prinoiple  npon  whiob  tbe  appara- 
bdepaoda  upon  tba  ohai       -" 


ttau  in  Um  return  morement. 

m»^  eovrartad  into   beat   waree  of   aimilar 

■liitie  Tariatioiii,  and  tba  inrentOT  bopet  to 


■traight  edge  haa  beoi  Prided  ioto  tpaoaa  of  lin 


langUi. 


Blno-f-i.   Tb<Ntor^*-SO°. 
For  apaoe  —  '/it  iooh,   un  •  —  Vii  ~  '/»■ 

','.  ''it     '.',        II  I  "  't 

'/•I     ..        ,.  ♦  -  '/a- 
Tboetore  ♦  =  19'  28" 
„       *  -  U"  Iff 

„     *  - 11°  sy 

„         ♦  =    9°  36" 
„         *  =    7°  11' 

Conaidering  now  tho  toale  ot  TOned  eicaa,  whiob 

it  laid  off  along  a  diameter  ot  8in.,forinterTalaof  5° 
ot  am,  and  obierring  that  the  ratio  of  the  diatanoe 
between  any  two  ruled  linea  to  the  length  ot  a 
diTiiiaD  on  the  rale  —  ain  # ;  we  aee  that  we  hare  a 
meana  of  altering  the  diameter  of  the  oillndor  to  be 
thaded,  and  abw  tbe  diataoea  apart  of  tbe  tbade  linea 
in  any  ratio  we  may  daaira.  That,  for  a  oylinder 
lin.  in  diameter  we  hare  the  ratio 

Va  ->  lin  *  and  *  ^  r  11' 

For  a  lin.  oylinder  >/ii  ^  lia*  nni*  =•  S'sa! 
,,  lin.  „  1/ia  -  aio^and^  -ff'SS' 
„    lin.        „       Vb  -  tin  *  and  «  -  1°  iT 

For  intermediato  ralnoa  4  ean  be  accnrately  oalca- 
lated  or  tet  by  approiimation,  as  deiired. 

The  adrantagea  derired  from  the  nae  ot  thii  aeale 

1.  Tho  reduction  ot  error.  Thtii,  an  error  o_  __. 
onO'bDndrodth  of  an  inob  on  the  icale  in  adjuBting 
the  miert  beeomaa,  it  the  angle  *  —  7°  11',  or  -" 
f  ■>  ^,  one-eiiiht-bnndredtb  of  an  inob. 


*  Br  Wh.  D.  lUuB.  Whitney  Frofeawv  at  Djna 
EnglDeariDE,  UnlTtnit^  at  Fauuylnnia,  In  the  Jgumol 
ofthe  FiatOilln  lottitnta. 


at  poiiiblo,  and  then  diiaolro  tho  gold  npon  tha 
filtw  with  Um  cyanide  aolntion.  Four  tbit  tolution 
again  ud  agun  orer  tbe  flitw  nntil  all  tba  brown 
partiolea  are  (Uttolred,  when  tbe  gilding  aolntion  ia 
prewired  1^  U"  addition  ot  one  litre  ot  diatilled 
water.  Into  tbit  Mlotion,  while  warm,  dip  tba 
mataUie  object  t*  b«  gilded,  and  whan  drawn  ontit 
will  bare  all  the  appearanoe  of  poliabad  gold.  Tha 
formnla  for  dlrarin^  ia  aa  foUowa ;— Diuolro 
twenty  grammea  ot  biItbt  in  uity  grammea  at 
nitrio  amd,  and  pteoj^tate  with  a  aolntion  of 
twen^  grammea  of  eaattic  polaah  in  watn  npon  a 
filter,  and  waah  with  water  i  now  rediatolve  npon 
tbe  filter  with  a  aolntion  ot  ona  hondied  grammea 
of  cyanide  of  potaaainm  in  water  ;  then  dilute  the 
whole  to  two  litrea  with  dUtilled  water,  and  nae 
like  tbe  gilding  aolntion. 

Blaatins  Qelatlite. -- Nobel,  tbe  ioTentor  of 
dynamite,  it  reported  to  bare  deritod  a  itUl  more 
powartal  axplotive,  to  which  he  gixea  tha  abort  ■ 
name.  Itt  oompotition  it  93  to  M  per  oent.  of  nitro- 
glycerine, and  S  to  7  per  cent,  of  collodion  cotton.  It 


Large  Lenaei. — Metira.  Chadbnm,  of  Noraerj- 
itreet,  Sheffiald,  optical  inatrnmaat  maonfaoturara, 
are  now  making  a  conple  ^  sphwioal  li '■■-'■ 


when  completes,  will  probabiy  bo  tbe  largeat  or 
made.  Each  la  22in.  in  diameter,  ea::h  hat  in  it 
100  aqnara  ioohet  of  glata,  and  eaoh  wogba  orer 
1  owt.  Tbey  bare  been  made  for  the  Antolrpe  ' 
Worki,  Brownlow-road,  Saling,  and  with  them  the 
Bompany  will  ba  able  to  take  pboto^phs  7tt.  long— 
the  laraeat  erar  prodoted.  There  11  great  difficult 
in  working  tuob  a  maaaiTB  piace  of  glaat  to  keep  it 
perteotly  free  from  Aaira  or  icratchca,  and  to  get  an 
equal  politb  on  it  all  orer.  If  poliahed  more  in  one 
{Art  than  another  it  wonld  not  be  aot^ciently  acoa- 
rate  torthe  pnrpoaei  tor  wbioh  it  it  intended.  Each 
lent  takei  about  three  montha  to  grind  j  and,  attor 
the  politUng,  care  bat  to  be  taken  to  let  it  eool 
gradually.  One  ot  tha  lantea  it  finitbed,  and  tha 
other  ia  in  progioaa,  and.  iiWi  fei*u*.  '&»\  ■^rS>-'«» 
1  BWtloA  «oa  «mi¥*  V*"**  **■  ■*''^- 
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SCKNIIFIC  HEWS. 


THE  trial  of  th«  Fjx  wm  duly  made  lut  week, 
•ad  WM,  M  naual,  MtiBfactoc; — in  £Mt, 
the  mort  aocnrkte  pjx  made  since  the  new  trial 
pUtM  were  introduoed  by  the  CoinAKe  A.ct  ot 
1870.  The  old  complAJnt  of  the  mftchineiy, 
which  U  tmtiqaated  and  almost,  worn  out,  ii 
lenewed ;  faut  there  ia  no  intention  ol  replacing 
tt  nnlil  eonielhuig  is  deflnltsly  aettled  u  to  the 
lite  of  a  new  mint.  If  the  mint  is  atill  to 
TCtnain  in  its  old  quarters  new  machinery  must 
noB  be  supplied ;  hat  if  it  ia  to  be  iemo«ed, 
•ad  it  shODld  be  if  the  new  bridge  is  thrown 
orer  the  Thames,  the  Oaveinment  will  probably 
wait  before  ordering  the  machinery.  The 
dopntj-mMter  of  the  Hint  ia  forming  a,  clasai. 
flgd  mnaeam  ot  ooine,  with  a  view  to  improve- 
Beqtin  the  deai^na  of  the  dies  employed  for 
OUT  ooina,  aome  of  which  aie  the  reverse  of 
Htlitie. 

The  telephone  has  been  fitted  np  at  Wimble- 
dcn  in  the  counoil  tent,  at  the  Snng  pointa,  at 
the  meteoiolofiiaal  tent,  and  at  the  press  tent, 
■■d  has  worked  very  well  indeed  considering 
the  namber  of  sounds  continually  heard  on  the 

OBRledthTongh  tubing,  which  has  the  effect  of 
prarenting  the  telephone  wire*  from  tranamit- 
ttig  aigniJa  paMing  on  the  ordinary  telegraph 


logical,  mineral(8i(.....  _ 
to  the  Natural  Elutoiy  If  naenm  at  South  Ken- 
aingloa.  The  bill  ia  endorsed  by  Mr.  Walpole, 
Xr.  B.  Lowe,  and  Sir  J.  Lnbbock. 

The  Pandora  ha«  been  renamed  the  Jeanette. 
She  was  to  leave  Havre  laat  Monday  for  San 
Franeisoo.  to  reSt  and  prepare  for  her  Arctic 
voyage  in  June  next.  It  is  not  yet  settled 
whether  Mr.  J.  G.  Bennett  or  Hr.  Stanley 
will  have  the  command  of  the  expedition. 

Sheffield  ia  leading  the  way  in  the  matter  of 
■ending  artiaan  reporters  to  Uie  Paris  Exhibi- 
tion, and  not  a  few  firms  are  giving  some  of 
tbeur  truaty  workmen  an  appropriate  holiday 
by  combining  business  with  pleasure.  There 
ia>  of  couTie,  plenty  of  time,  but  it  is  to  be 
hop«d  that  the  arrnngement  set  on  foot  by  the 
Society  ot  Arts  will  not  be  hurried  at  the  last 
BOment,  and  so  fail  in  its  main  purpose. 

A  fatal  case  of  poiaoning  by  peach  kernels  is 
leported  from  Foiia.  The  child  is  stated  to 
Imv*  been  leaa  than  aix  years  old,  and  yet  he 
had  suffloient  strength  and  pttraererance  to  ob- 
tain enough  kernels  to  kill  him.  We  donbt 
the  atory  aa  we  receive  it,  but  it  cannot  be  too 
widely  known  that  the  flowen  and  kernels  of 
the  majority  ot  peaohea  are  poiaonona,  and  even 
the  leaveR.  Ot  late  yean  some  aweet-kemeled 
nrietiea  have  been  obtained  from  Syria,  and 
bean  pat  into  cultivation  in  thla  country,  and 
it  i«  doubtful  whether  one  ounce  ot  these 
kemela  contain  ao  much  at  a  grain  of  hjdro- 
eyanio  acid.  All  members  ot  the  genus 
Amyg|dalus  contain  more  or  less  pmssic  acid 
In  their  flowers  and  fruits  (thelatter,  of  course, 
being  the  stone) ;  the  sweet  almond  poaseases 
a  very  inSniteaimal  quantity,  but  the  bitter 
almond  and  the  peach  and  nectarine  contain 
notable  quantities  in  their  kernels.  The  apricot 
ia  a  Fmnua,  and  haa,  liko  the  plum,  a  bland 
and  haimlcss  borneL 

A  report  on  the  use  of  steam  on  the  Vnle  of 
Clyde  tnmways  has  been  prerented  by  UiLJor 
Ooieral  Hutchinson.  In  the  main  it  is  favour- 
■ble,  aa  the  locomotive  employed  does  not  emit 
steam,  smoke,  or  hot  air  in  quantity  sufUuient 
to  annoy  passengers.  He  proposes,  however, 
that  the  run  (1|  mile)  should  occupy  13  minutes 
inatead  of  0|,  iucluding  an  average  of  five  or 
■ix  stops,  and  he  would  limit  the  speed  to  8 
nilea  an  hour. 

Two  prizes  bave  been  offered  by  the  faculty 
ot  QOttingen  for  the  lie^t  treiitiiieB  on  the 
Caases  affecting  the  cheuiiuol  compo^itioQ  of 
plunta  of  tht>  sume  epedcii,  Huuhossoil,  ulimate, 
&o.  They  must  cuntain  tlie  results  of  inde- 
pendent rt-aeBreb,  a  Critiviil  review  of  the  facts 
taown,  and  sii^geationB  b»  to  the  mothod  of 
ctrrjiag  on  the  wort.     Tho  treatises,  which 


may  be  mitten  in  Oerman,  French,  English,  ot 
Latin,  must  be  sent  in  before  the  end  of  August, 
18S0.  The  priitt  offered  ore  1,700  and  660 
marks  respectively — i.e.,  about  £86  and  £34. 

Prof.  W.  Hoffmann  directs  attention  to  the 
Bpontoneons  ignition  of  hydrogen.  The  pheno- 
menon has  b^  noticed  in  works  where  large 
quantities  of  chloride  of  sine  are  prepared- 
Fragments  of  the  sine,  when  very  norons,  are 
Utt^  above  the  liquid  during  tiia  violent  evolu- 
tion of  the  gaa,  and  act  in  the  aame  way  aa 
spongy  platinam  in  the  presence  of  hydrogen 
and  air.  He.  therefore,  recommends  the  pre- 
paration of  lino  chloride  out  of  doors.  The 
Ignition  of  the  hjdrogen  can  be  shown  by 
treating  a  few  kilogrommee  of  finely-divided 
zinc  with  acid.  The  ainc  dust  may  even  ignite 
upon  contact  with  water. 

U.  Coquillion  hai  brotight  a  point  of  consi- 
derable importance  to  coal  miners  before  the 
Academy  of  Soiences.  He  finds  that  wnen  the 
st  mosphere  ia  still,  the  gas  escaping  from  the 
coal  mixea  very  slowly  with  the  air,  and  appears 
to  form  distinct  aones. 

Major  Ford,  giving  an  opinion  aa  to  the 
explosion  of  dynamite  by  which  two  miDera 
were  killed  near  Barrow,  showed  that  by 
emptying  a  dynamite  cartridge  into  a  tumbler 
of  water  the  aand  fell  to  the  bottom,  while  the 
nitro- glycerine  fioated.  Ho  pointed  out  that 
the  latter  would  find  its  way  through  the 
fissures  in  the  rock,  and  explode  whenever  it 
reached  the  requisite  temperature,  whether 
from  a  blow  or  from  fire.  He  suggested  that 
dynamite  cartridges  should  be  charged  in 
waterproof  bogs. 

The  distribution  of  prisea  and  certificates  to 
the  working  mea  and  women  who  passed  the 
examination  on  Ur.  TwiniOK's  lectures  will 
take  place  at  the  City  of  London  College,  62. 
Leadcnhall- street,  on  Friday,  the  19th  inst.,  at 
9  p.m.,  when  the  Be*.  Frebendory  Mackensie 
will  take  the  choir.  The  admission  is  free,  and 
all  friends  are  cordially  invited. 

The  process  of  so-called  sulphuric  saponifica- 
tion was  first  mode  known  by  H.  Fremy  in  1S36. 
In  it  sulphuric  acid  ia  caused  to  act  on  fatty 


mitted  to  boiling  water,  are  decomposed 
glycerine  and  fatty  acids.  M.  Frem;'s  hope  that 
the  discovery  would  be  utilised  hy  condle- 
makera  haa  been  largely  realised  —  the  old 
method  ot  saponification  by  lime  being  aban- 
doned by  many  for  the  new  method.  Hitherto 
distillation  has  generally  been  reaorted  to  to 
purify  the  fatty  acids  obtained  by  means  of 
sulphuric  acid.  This  is  rather  inconvenient, 
and  M.  Fremy  therefore  counselled  the  manu- 
facturers to  do  on  a  large  scale  what  he  haa  done 
on  a  small  one  in  his  laboratory — tie.,  either 
previously  purify  the  neutral  fatty  mattors  em- 
ployed, or  cause  the  sulphuric  actd  to  act  in  a 
slow  and  moderate  way,  thus  dispensing  with 
distillation.  The  suggestion  has  in  some 
quarters  been  adopted,  and  at  the  Paris  Exhi- 
bition may  be  seen  solid  fatty  acids,  entirely 
white,  obtained  without  distillation  by  means 
of  sulphuric  saponification. 

We  may  here  note  that  a  valuable  paper  by  M 
Kopp.  on  Chemical  Industry  at  the  Paris  Exhi- 
bition this  year,  is  commenced  in  the  JTunitdur 
Scitnlifiqiu  for  July.  In  the  same  number  will 
be  found  a  paper  (abstracted  from  the  Italian) 
giving  phygico-cliemical  researches  on  the 
different  allotropic  stales  of  hjdrogen,  by  M. 
Tommasi. 

A  curious  parasitic  affection  of  the  hair  is 
said  to  occur  in  tho  province  of  La  Canca, 
Columbia.  The  hairs  sffccted  by  it  present  a 
series  of  small,  very  hard  nodosities  or  knots, 
invisible  to  the  naked  eye,  at  regular  intervals 
of  their  length.  When.acombiB  passed  through 
the  hair  it  produces  a  peculiar  crepitating  noisa, 
whence  the  disease  ia  called  "  la  piedra  "  (the 
stont').  The  disease  is  not  contai^ioiia.  It  con 
be  cured  by  greasing  the  head  well.  M.  Dysenne 
lioa  miidt!  a  microscopical  examination  of  those 
koota,  whik^h  nre  resolved  into  a  number  of 
potvgonal  elements,  &a.,  and  appear  to  Lie  the 
product  of  Kouie  cryptogaui.  The  deto.iLi  will 
he  found  in  Compltt  Rtndu*. 

The  chemical  composition  and  the  tunotiona 
of  leaves  ol  plonto  haa  been  cn^eLns  the 


attention  of  U.Ooren winder  for  aome  yean  pa^ 
who  deaoribea  bis  researohea  in  a  reoat  nns. 
her  of  the  Anrutlti  de  Ckimie  tt  d»  Fkf  sigw.  ffii 
reaulte  are  against  the  common  Uuory  1^ 
plants  have  two  reapirationa,  one  by  day.  the 
other  by  nighty  and  that  these  ere  in  njnoit 
directions.  BrieBy  hia  viewa  aie  thaee :  Hum, 
in  regard  to  air,  have  two  diatinet  fnaetiaH. 
By  their  protoplasm  they  oonatwitly  rwpiie- 
i.t.,  absorb  oxygen  and  pradnee  eartKwie  add. 
B^  their  chtoropbyU,  on  the  other  hu^  Ih^ 
"mspire"  by  d^  only  carbonic  add,  sol 
"eniire"  oxy^ten.  In  early  af[e  prafaiidBn 
predbminatea  m  the  oella,  and  tho*  ia  little 
I  chlorophyll;  thus  during  this  period  the  rsspi- 
ratory  function  prevails  over  the  ohlorophrl^ 
function,  BO  that  the  leaves  exhale  carbonic  add 
without  interruption.  Aa  the  leavee  gnw 
larger  the  protoplasm  diminishes,  and  tbs 
chlorophyll  inere&sea,  so  that  they  rapidly  Ion 
the  power  of  emitting  carbonic  atndby  daj,aiid 
erelong  they  emit  only  oxygen.  ItiB,thM, 
only  by  placing  them  in  the  dark,  or  at  hajt 
softening  the  brightness  of  the  light — ut.,  so^ 
pending  more  at  leaa  the  action  ot  ohlovoph^ 
— that  the  effect  of  reapiratiou  can  be  dwwi. 
There  is 'thus  only  one  true  respiration— the  rfli 
of  the  chlorophjll  ia  of  a  different  orderj  itiiiB 
act  of  aaainulation. 

The  oommon  ([old  leaf  electroeoope  does  aet 
manifest  ita  indications  very  readily  to  a  hi)* 
audience,  and  the  method  ot  projection  ii  act 
alwayseaaj.  On  this  account  a  new  lectniespsfr 
troacope  based  portly  on  the  prindpla  of  ths 
torsion  balonoe,  has  been  devisea  by  IL 
BoltzmaoD.     It  ia  deaoribed  in  Carl's  Mifm 

The  city  of  Paris  haa  just  expended  man 
than  400,000  francs  in  bringing  water  into  a  i 
large  basin  oonstruotcd  in  the  Place  d'ltalis. 
This  basin  measures  40  metree  in  diameter.  Ili 
fountain,  tried  lately,  attained  a  height  of  1} 
metres.  According  to  Xs  Nature,  "anelegart 
square  of  circular  form  aurrounds  this  jet  d 

There  haa  been  discovered  in  Algeria,  aboit 
8  kilometrea  from  the  port  ot  Oran,  a  qnanyof 
excellent  lithoaraphio  stone,  likely  to  rival  ia 
every  respect  the  beet  stone  of  the  old  ananiN 
of  Uunicb,  which  are  now  exhauvteo.  Tb* 
quarry  is  at  the  side  of  a  national  rood,  and  ii 
said  to  be  of  large  size. 

The  postal  wrappers  and  envelopea  in  com. 
be  opened  easily  If 


detached.  The  object  of  a  recent  _  .  . 
patent  (No.  191420.  ot  1S77),  by  Mr.  Foi,  d 
Bidtimore,  ia  to  meet  this  evil.  Two  adheait 
oompounda  are  used — one  is  applied  to  ths  fti^ 
the  other  to  the  part  against  which  this  a 
preaed.  The  latter,  which  ia  nottouchsdvitt 
the  lipa  or  the  tongue,  ia  prepared  thoi^- 
Abont  2'6g.  crystallised  (Qiromic  acid  is  dit 
solved  in  16g.  water  and  15g.  amuova. 
To  this  mixture  are  added  about  10  drops  ol 
sulphuric  add,  and  30g.  of  sulphate  of  ciqdB 
oxide-ammonia,  as  also  4g.  fine  white  papa- 
The  other  aolutJon,  for  the  fiap  (whiA  is 
tr.oistened  with  the  mouth),  is  obtained  Iv 
dissolving  iainglaaa  in  dilute  acetic  acid  (1  ptft 
acid  to  7  parts  water)  over  the  water  halh. 
When  the  parte  of  the  wrapper,  ka.,  s» 
fastened  together,  the  union  is  so  firm  as  k> 
resist  all  loosening  influences,  acids,  oUaliM, 
hot  OT  cold  water,  or  st^aui ;  the  wimppw  ■■ 
only  be  opened  by  tearing  or  cutting. 

The  steam  elevated  railways  in  the  atreatarf 
New  York  seem  to  be  amply  tolfllling  ths 
gloomy  prophecies  that  were  made  regudiV 
Uiom.  Accidents  occur  on  both  linea  wis 
abruiizig  frequency.  Two  pereona  have  bad 
killed  fidllng  from  the  metropolitan  atmotsn. 
A  workman  had  his  head  nearly  ent  off  bf  * 


of  cotton ;  in  others,  to  awninga  in  tiie  (tnit 
below;  and  several  persona  have  been  itnick 
and  injured  by  objects  falling  from  the  tca)^ 
Oa  the  thoroughfares  below  there  fanve  be* 
numerous  runaways,  and  one  peieon  wesaari- 
ousl;  injured  on  leoiiing  ont  ot  a  street  or  bT 
his  head  striking  one  of  the  enpaortiag  piUsn 
of  the  road  above.  On  the  New  York  elmtid 
line  some  niiichievons  boya  dimbed  np  by  (he 
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bittice-work  piUnri  and  plnced  henvy  paving 
atonee  on  the  raila.  The  tr.-iin  irita  greatly 
ghkkea,  bat  fortunately  the  Koarii  niila  ke;>t  it 
on th«  track.  This  iBfi«ampK'of  whiitia  Roinst 
OD,  and  it  IB  BQggeative  to  rcitiemlier  thnt  the 
line  on  irhich  ncnrty  all  tlirne  nrcidenlB  have 
DCeurred  u  I«bb  thiin  live  miles  ton)*,  and  has 
been  in  opitnition  onlj  tJiree  wpekn.  The  aumunt 
of  nuisance  also  connpcteil  with  Buch  railnnyd 
ia  now  being  full;  teoliied. 

The  Italian  phjsiciat,  1>[.  ICiiggi,  stated  aotiie 
lime  aince,  tbftt  in  atudyioK  tliH  thermal  con- 
iuctivitf  in  a  circulnr  plate  of  soft  iron,  placed 
an  the  polea  of  a  powerful  horseHhoc  elootro- 
mogneti  he  fonnd  the  curve  produced  by  the 
fnaed  wax  to  be  an  elliirse,  wbose  greater  aiis 
wae  at  right  angtea  to  the  linn  pieaing  through 
:he  poles  of  the  ma^et.  It  niui,  on  the  other 
]Uia,  cin-ulor  when  the  plate  nni  in  itn  nntuml 
itat«.  This  reaiilt  has  been  doubted.  SIM. 
Soccari  and  Bi:llati,  having  tried  to  realice  it 
>j  a  great  mooy  different  un'ims,  conclude  thst 
f  the  effect  deacribed  he  real,  it  ii  much  lean 
narked  than  M.  Ma(;gi  stated,  and  ia  within 
he  limits  ot  poaaihle  eiperinienlal  error.  It 
s  thought  that  Magjri.  in  hia  ningle  eiperi- 
nent,  did  not  avoid  the  nbHtmction  ot  hent 
Auac^  by  the  contact  of  the  clGctro-magnet, 
md  that  a  perturbation  rcBuKed,  which, 
miformised  through  the  plate,  wai  uianifeeted, 
n  the  upper  part,  b;  a,  larger  elliptic  form  in 
.he  curve  of  the  fuited  wax. 

If  two  electric  spsrki  be  produced  aimnl- 
oneoualj  at  the  ends  of  a  abort  tnbe  amoked 
ateiiorly,  the  two  explosiona  give  interference 
igurei  in  form  of  a  black  Tinff  in  the  middle  of 
:faetube.  If  the  aparka  are  not  aiuiuUnneoua, 
he  ring  is  eamewhat  displaced.  This  method 
M.  de  ITaha  hsB  rei'ently  pointed  out)  may 
erve  for  determining  tho  relo^'ity  ot  sound.  It 
n^  also  be  used  for  nieaaudn^  the  velocity 
if  propagation  of  electricity  jn  a  conductor 
•J  canning  one  of  the  sp,ari[ii  to  bo  formed  at 
he  middle,  tbo  other  at  the  end  of  a  Ions 
rire.  The  metliod  presents  some  pincli<-ni 
Lifflcultiea.  It  is  neceiwury  to  have  complete 
Tmmetr;  in  the  extremities  of  the  tube,  and 
o  suppose  that  the  two  waves  produced  are 
dentical.  In  the  caso  of  the  discharge  of  a 
uttery,  the  ring  examined  in  the  microscope 
a  seen  to  be  formed  of  sevi^rsl  rings,  due  to 
he  oceillating  discharge.  From  the  position 
t(  these  rings  the  partial  dischnrges  are  in- 
oned  to  be  separated  by  on  interval  of  nbout 
:  millionth  of  ■  second. 

In  a  recent  commitaication  to  the  French 
Leademy  M.  Tholoxan  givoii  some  information 
iCMiding  diphtheria  in  the  Eaat,  and  specially 
ia  rersia.  It  seems  to  have  been  ijaite  un- 
known in  Persia  previously  to  \Hli9. 


LETTERS  TO  THE  EDITOR 


u  WTiU  wlutt  ha  ki 


vnab  u  li«  knowv  but  no  man;  miid  thut  not  in  thit 
nlf,  but  ia  iJl  otbflT  fdb]»t4i  For  gvph  %  asrtoa  cutj 

flaton  of  ndli  m  panoD  or  nfh  >  foiiTitfOii,  thitX  m  tc 
lAhtit  tkingi,  knowi  no  mon  tbui  wh*t  frrarytteAj  dofla, 
ud  jk,  to  ittp  ■  eiulta  with  thk  little  plttnnn  ot  bii, 
irill  nnilntitkBtoirnUthtwhola  bodjr  ot  pli>ji'-kB:  iiilsi 

— Xim'nitiu'i  Xwin. 


ZffiTA  OBIONIS. 

[11589. }-Hab  sot  Mr.  P«™j  Smith  (ittttr  14SJ8, 
p.  -MS)  mode  >omc  little  latntniie  in  tha  pautioa 
aofile  of  the  faint  CDinpaDioD  to  i  Orionis  P  I  had 
ooniii<*red  the  nmniira  of  this  star,  on  p  69  of 
Vol.  XIII.  ot  the  "  Mfruoirn,"  s  misprint  for  67°. 
(then  are,  by  the  wny,  tcv#ml  miaprinta  in  tlw 
"  Temple  "  m(!ii>urfii),  snil  b*A  tnnrkfd  it  si  anehin 
nj  D<FD  GOpT  of  the  "  Monoira  of  tha  &.A.?.,"  but 
Mr.     Smith's     latter     in     last    week's     EnULIBH 

tion.  1  have  not  time  now  to  look  up  many  preriona 

can  lay  my  band  at  this  momoDt  :— 

Henchel  1780-77  :  C  .V,poaitionDotaitr«mely«i>al. 

H.  4 a  i8;3i4 : 7-r. 

Sm.         mwly:  7B'. 
Se.  1855'!I9 : 8-Bl'. 


,   it   > 


CABai:OBA.IN    BSFLBOTOB  — "ASTBO- 

HOMICAL"  (Pj-UBABUBINQ  FOCUB- 

THB     ZODIACAIj     IiIOHT  —  JUPITEB 

AND  SATURN— THE  HABVSST  MOON 

— PBOl'EaSOH  ADAMS'S  DI8COVEHT. 

[11.^68.1-1  AM  tr^rrj  to  !'ay  tlist  I  nni  unable  to 

give  any  ilrfiniM  rpply  to  Mr.  0  idf rcy  (Icllcr  M.>37, 

p.  *17l.     Probshlj  the  mo<t  likdyplBcn  fur  him  to 

find  tba  papiT  l.y  tha  Antranomrr  Uaysl  of  wbirh  he 

rpeilia  woulil  be  in  ons  of  the  carlj  voIum*a  of  the 

Camhri.l.jeri.'latai'hUalTr/tnaachoni.    Totlipac, 

howpTDr,   1  ha\o  no  sccct!i  in  tho  place  whencn  I 

write,  and  iiothioit  ot  tha  kiud  fpolii>n  of  by  font 

romiuporiilcnt  oecnra  in  any  of  Sir  George  Airy's 

books  or  paptn  in  my  own  pOFstarion. 

"  Trianfflo  "  (igusry  SXrtyi,  p.  .(.tO)  hat  ■il'iroafi'il 
his  qnf>qtion  to  tli*  wroni;  pprioHii^al  oltoKalhnr.     He 


nmnft  tho  focui— i.e.,  from  thatojipiMlte  tothoona 
on  which  parallel  laja  are  incidml. 
With  reference  to  tho  r|uorj  (33il7fl)  put  by  "  X," 

of  the  Z«liscal  LiRht  of  thii  yrar  (cacUmly  thern 
are  none  citber  in  ths  B.A.S.  Monthly  lYuficri  or 
tho  Aitronamica!  Rtjiiter)  ;  hut  I  have  atjrelt  leen 
it,  and  pointed  it  out  to  others  upon  more  than 


1  the  oppoaHa 


•g  this 


OlvrlncbT  FhotOKraphy.— Hr.  H.  Pellet,  a 
TiMth  cbamist,  haa  invenUd  a  ne*  proeeaa  for  the 
le  of  DOking  phbtographie   copies  of  msehi- 


3&' 


piw?. 


and.  This  ptocest  jaccordinR  to  La 
in  the  pecaliar  property  oF  per- 
i^Bom  n  nwn,  u;  means  of  which  it  is  changed 
U*  protochloride  on  eiposare  to  light.  Tlia 
hnita  MWparea  a  sheei  of  paper  by  fint  dippioff  it 
hawhifion  eompoasd  of  100  parti  water,  10  parts 
rffsddorids  of  iron,  and  5  parta  of  oxalic  acid, 
Ufa  prooass  rmdars  tba  papervory  leaeitife.  The 
ft"  MO  be  alsed  as  doiired  by  tha  addition  of 
-^Isr*.  galatloe,  or  other  aubatancts.    M.  Pellet 

ffir        '    ■ 


•aper  so  treated  eyanafor  paper,  and  when 
in  the  dark  may  ba  knit  far  almoat  any  length 
B«.     When  it  ia  desired  to  make  a  drawing  oa 


o*K  this,  after  which  it  it  exioivd  ti 
Whn  tha  foil  ran  of  the  inn  ia  rummer  are  aiiaweu 
k  fall  OD  tha  gUBB  it  requires  from  oue-foarth  to 
im  half  minota  to  deeompois  the  perchlorido  of 
inn.  Tha  parts,  howavor,  directly  ander  the  lines 
<(  the  drawing,  being  protected,  do  not  become 
deeted  bj  the  light.  In  winter  double  this  time  is 
nqoind,  and  in  cloudy  weather  from  two  to  tit 
Bdnntaa.  The  paper  is  now  dipped  in  n  bath  of 
fiMaista  ofpotMb,  thn  eolution  being  in  the  pro- 
ponbn  of  16  or  IS  of  the  pruBiiatc  to  100  oF  wstrr, 
aad  tM  panUoride  whero  unchanged  becomes  blue. 


pAiMsd 


is  then  freely  waahed  in  water,  and 

ia  a  sAhtioD  composed  of  cfalohydrle,  8  to  10 

—  '  ~atar,  100  parti,  aadsigalD  washed  off  in 

the  dnnnng  i^pean  in  distinct  blue 


I  the  phi 

fnmilisr  a  one  to  me.     I  may  add  that  my  obscrva'- 
tioas  were  made  in  Bogland. 

"G.  T.  G."  hufry  33303,  p.  *tl)  u  miiUken  in 
enpponing  thst  Jupiter  and  Sstorn  will  bs  "  very 
n^sr  ■■  to  each  i.tlier  either  in  1880  or  1881.  In 
1B"I),  for  oiampln,  Jupiter  will  oomo  into  oppoti- 
tion  with  ths  Sun  at  lOa-m.  on  Oclober  7tb.  When 
be  croises  the  GrFcawieh  Meridisa  that  night  his 
R  A.  will  ha  Oh.  liam.  39'f>9>.,  snd  hii  Declination 
North  1"  11'  11".  At  this  timo  wo  mav  t*ke 
Satnrn'A  R  A,  to  be  Ih.  41m.  ilSU.,  and  hia 
Deolioalion  7b.  3lra.  2,1 3i.  North,  no  thnt  tbo 
planets  will  he  separated  by  a  coniiderable  interval. 
Again,  Saturn  eomes  intaoppaaition  with  the  Sun  at 
Doon  on  Octoh-!r  18th,  ISBO.his  B  A,  at  Traniit  that 
right  being  lb.  38m.  28-OC'.,  and  hi<  North 
Di.*limition  7M5'28-1':  while  Jupiter's  It. A.  will 
ba  Oh.  50m.  1691a,  and  bis  Declination  North 
3'  3T  59'5".  This,  as  may  be  seen  nt  a  glance, 
showB  that  Jupiter  and  Saturn  will  have  aeparated 
during  the  interval  between  their  respectiio  apposi- 
tions. Turning  now  to  1881  we  du  End  that  at  1 
p.m.,  en  April  22nd,  Jupiter  will  be  ia  eonjonotion 
with  aatam.  At  this  imUnt.  hownver,  Jupiter  will, 
be  1°  IS*  North  of  Saturn,  >o  thst  the  idea  oF  getting 
them  both  into  a  toleecopic  Mi,  wboie  diameter 
BubUnda  an  imglo  oF  -iff,  it  ■  wholly  Tieionary  one ; 
even  were  it  not  the  fael  that  Jnpiter  is  on  the 
Meridian  almott  precisely  at  nooa  on  that  day. 

"X."  (query  3:1395,  p.  481),  may  Bnd  tha  date 
of  the  Hirvc^t  Mnon  for  nny  year,  by  nnnemhering 
thnt  it  i>  tho  Full  Moon  which  Falls  nearest  to  the 
Autumnal  K<[uinoi,  (ilher  before  or  after  it  In 
1878,  the  aim  enters  Libra  at  1  *.m-  on  September 
23,  Now  the  Moon  will  be  full  at  3h.  49  4d.  p.m. 
on  ths  11th  af  iivptember,  and  ugiiin  oo  the  11th  oF 
Octoher  St  Hh.  ol  tm.  a.m.  Thi  former  date  ia 
Bctaally  thn  nearer  to  the  Fquinox  ;  snd,  IhTcfore, 
the  Full  :tIdou  of  September  11  is  the  Harvest 
Maon. 

PuTiding  the  appearance  of  the  snppiementsry 
nnmber  ot  the  B  A.9.  ilonlMy  Xolict,  I  should 
recommend  "J,  K.  A,"  (qnnry  3.11JI1,  p.  l,',T|.  to 
buy  the  Affrononvt^ol  B^jtiffr  for  July,  puhlikhcd 
I  by  Potter,  31,  Ponlln,  London.  In  it  ho  will  find 
I  a  lucid  pi  6yn  of  Profi-'for  Adams's  paper,  tOEcther 
follawt  ■  ■* 


The    variatio  , 
dirootion  to  that  which  !l_. 

to  indicate.  Seoehi'a  distance  of  IH"  la  of  oouie 
absurd,  hat  one  can  oatily  see  how  the  mistake  has 
ariieo.  Mr.  Snith's  OT  is,  I  think,  impa*ublat 
the  registered  mraaore  is,  however,  stated  to  be  the 
mean  of  six  obserratiani,  but  the  Dumber  of  nkhta 
on  which  they  were  obtained  ia  not  mentioned.  I 
Bbould  he  glad  if  Mr.  Smith  would  refer  to  tha 
original  record  to  sea  if  there  is  aa^  mistake  ia 
trnnscriptioD-  Mr.  Lockyer  eays  of  this  star,  in  the 
fourth  edi^o  of  the  trannlatioD  ot  Ouillemin's  "  I« 
Cicl."  edited  by  himself  and  reriaed  by  Mr.  Proetot : 
— "  The  small  star  below  |_tha  class  paii\  whieh  the 
late  Admiral  Smyth  in  his  eharmiug  book,  "The 
Celo4t'isl  Cycle,'  msntioin  ss  a  test  for  his  ot^aot' 
g1n<s  of  .'i'9in.  diamster  ia  now  plainly  to  be  seen  in 
a  3iin.  The  colours  of  this  pair  have  been  variously 
state<l,  Strave  dubbing  the  sixth  msgnituds,  which, 
hv  tha  way,  was  misai>d  oltAgether  by  Sir  John 
Korschrl,  oliTarm  subrnbicubda."  I  have  nsrer 
met  with  Admiral  Smyth's  statement  in  the  "Cyela," 
and  it  won  Id  bo  odd  if  the  slor  was  not  to  Im  plainly 
seen  in  a  32in.,  inasmuch  as  Smyth  rates  it  at  IDm. 
Sir  William  Henchel  wao  tha  one  who  misned  tba 
eloio  pair.  We  are  alio  informed  that  Betalgenaa 
has  recently  descended  to  the  sixth  magnitude,  and 
that  at  its  minimum  epoch  at  light  Uira  becomes 
"complotciy  inrisible,  not  to  tha  naked  eye  only,  but 
even  to  our  telescopes,"  This  last  mistake  haa  also 
found  his  way  into  many  toitbooka,  inclading  even 
those  of  Arago  snd  Webb.  Barbort  flatUar. 

aOLAB  OBaSBVATION-JDPmB. 

[14590.]— Mb,  B,  TiHiiAK'a  method  of  adar  i^ 

servation  is  very  good,  when,  as  he  sayi.  aeveial  an 

I  must  Bay  B  camera,  in  some  farm  or  other  (prater- 
ahly  that  of  a  lightly  made  cons),  is  best,  for  tliw 
tha  abienee  of  extianeoni  light  bringa  oat  the  apota 
10  much   better,  and  eihibita  the  aiottling  oa  tha 


The  camera  may   be  advantagsonaly  tn^ 

^ on  an  anaDgement  lika  that   proposed  VJ 

Mr.  Templar. 


_  glanoed  at  Jupiter  a  little  before  13h.  on  Jatr 
3,  and  was  stmck  with  the  inertosed  daikenlnfoiF 
the  equatorial  sane  sinoa  I  last  observed  the  plnat 
with  my  2tin.  Inst  Srptamher.  On  July  6,  nndv 
very  fine  definition,  Ifonnd  the  tint  of  tbaequatorisl 
dark  belts  very  easy,  to  my  n«  small  anipriaa.  Tha 
colours  ware  sspM^ially  ew>y  when  a  tight  dood 
passed  over  the  pUnet.  As  doring  Uat  year,  tha 
N,  belt  eihibita  most  ooloar.  The  approach  of  L 
and  II.  satellitee  on  this  erening  was  very  interest- 
ing t  to  me  they  appeared  as  one  star.  Can  anyone 
tell  me  the  dislanoa  sapai»ting  their  eentrea  whsB 
nearsit  to  aoch  other  i  T.C.I 


NOTBa  IN  TBAVUX-LINQ. 
ri4Sgi.]— Biroitx  leaving  England  at  the  and  of 
May  I  noticed  that  a  disenssinn  hsd  been  going  oa 
in  tbaeolamns  of  ths  Ekui-ish  Mechanic  napeetag 
the  poseibili^  of  seeing  tho  rofteotion  ot  a  raubow. 
I  am  glad  thnt  the  foreiiin  tonr,  from  whiah  I  hat* 
not  yet  retonied,  has  euablad  me  to  gin  direst  testi- 
mony to  tha  fact.  Oa  June  13th,  as  I  was  oomiaff 
back  to  Lnceme  from  an  expedition  to  ths  dta 
of  tha  fearful  avalanche  which  deatroyed  tba  Tillan 
of  Goldaa,  I  noticed  a  beaatiFul  rainbow  on  tha 
opposite «ide  of  the  bay  of  Koseascht,  which,  as  mstty 
of  my  readers  may  beawarc,  is  an  arm  of  tbeamBulMjir. 
shaped  lake  of  Lucerne,  Tho  shadow  of  tha  hilL 
along  tho  lower  part  ot  which  our  road  pasatd,  and 
behind  which  tha  sun  was  declining,  was  thnwa 
acmss  tho  lake  so  aa  to  cut  off  tho  bottom  of  the 
rainbow,  and  to  caoso  an  interval  between  the  end  of 
the  bow  and  its  reBeotion.  v 


of  thn  disenii 
I  AFellowof  thoBoyal  Astroiiomlekl  BoAetf. 


fresh  and  vivid,  and  oven  tho  reBection  oF  tho  pink 
and  green  ot  the  outer  bow  was  ui  oos  time  d» 
tinctly  percaptible.  It  was  interesting  to  «maA 
that  when  after  a  lime  the  lake  became  so  ruffled  aa  to 
intercept  entitaly  any  disiiict  image  of  the  opposita 
shore,  tbo  reflectei  rainbow  w»s  equally  *•,.>>>- 
spicuiDS  as  before.  A  lets  intelligible  pacaiiaritr 
was  tha  tact  that,  nnlma  my  ey*  g;c«Alt  ^»^Aw^ 
:  lhaabi*AKoi*:oa'MBa«i,\«\'OMsi"«sm     ^S"^^— 
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tfaa  I 
ooeurwd  U 


to  rorm  %  contlnaoiu  le,  A*  nflcetioo  fiUicK 
iuftr«r  to  tlie  centre  of  tha  oirelB  by  [i«rb*iiB  1-S  to 
1-10  of  the  bre»dth  of  tie  bow.  I  do  not  know 
nhcthei  thii  in»T  h»Te  »Ti»en  from  the  cliMga  of 
uulg  which  eibibita  &  bow  to  ayery  tjo—ttea  in 

"^ "-"i,   but   Da   other   aipUnation   haa 

Tbe  whola  pbenoinaDft  laated  for  ft 

irerioni  oeoaaiona  1  w«i  impreaMd  by 
iO«t  cmrelMS  obmrTSr^ 
irntlButniaerfky.  This, 
III  ™u— .  ...=>-.  ■■-n>  the  diminiibad  northern  lati- 
tnde,  which  leares  but  ■  feabla  t»ce  of  twUieht 
beneath  ths  pole,  but  it*  (fffct.  in  ooojatiction  witb 
tfa«  gremlar  nnrit;  of  the  wr,  ii  mnch  more  dtoided 
than  milbt  hkT«  baen  dpeotad,  the  Qaluf  ftnd  * 
moltitnda  of  vinnta  atari  being  brought  oat  io 
baanUfal  Hd,  to  na.  nnwoated  brillikna^— ft  mftr- 
veltooi  adTftntftga  to  the  Swub  or  Itftliftn  Miro 

On  tb«  night  of  Jnl;  22  there  was  ■  miKDiGoeDt 
tbnndantorm  ovar  the  S.  end  of  Iabo  HagRiore, 
wUoh  I  wfttcbed  for  a  coniideraWe  time  from  the 
Iwttl  ftt  Siren.  Tbodiitanee  bdnft  probftblj  Irom 
S  to  10  milea,  tha  Ihnnder  was  nerer  load,  but  the 
flubtB  whi^  followed  each  other  in  rapid  sneoeuion 
w(a«  taiT  intereetin^  in  character.    Ip  three  MTfral 


I  tbe 


I  beliara  it  to  b«  nneqaallad ;  it  . 
softUaat  palle;  with  parfeot  eaae,  and  can  ba  made 
ic  lata  than  half  the  tioie  required  to  make  an 
ordinftry  epHced  joint : — Place  the  aodg  of  the  belt 
tD  be  joined  aa  in  Tib.  1,  >nd  with  an  awl  nuke  a 
rtw  of  holea  at  a,  throngh  both  andi ;  then  take 
aboat  halt  »  yard  of  atrong  twine  (in  aoma  oaaea  a 
laM  DT  gnt  i«  beat)  aad  draw  h^  tha  length  throi^h 


tbe  «! 


a  wore  glowing  like  fiery  1 


monieation.  ia  ninal,  tbe  maiority  of  tha  Batbei 
were  mere  illnminationa  of  tbe  anrronnding  cloudi 
by  diicbargea  ont  of  eight,  bnt  frequently  thei 

undnlftting  ribbon  of  dar-'-—  " •■"•='-' 

takftbly  ■*         


, laeihibited  unmie- 

e  natore,    Vtry  few  indeed  of  Ibtet 

cended  to  tha  earth.     I  noticed  only  ana.     They 

■Mnced  to  be  tboae  diFchargea  from  cload  to  clood. 
tha  prodocUon  of  which  in  inch  rapid  and  prolonged 
anooeiiion  it    ii    bo  difficnlt  to  andentand.      Or, 
■ereiml  oocasiona  the  form  of    the  flaah  waa  moat 
imarkftbla.      Onea    I    aaw   Beveral    long    einnoot 
atreaka— I  beHara  three— all  of  tha  tame  pattern, 
dightly  dinrging  from  a  foeaa  ont  of  eight,  and 
nminainf  one  strongly  of  the  "  thnnderbolt"  ol  tht 
Itaaee  of  Jopiter  TosaDa.     On  tbe  other  hand  lomi- 
diaobargee  ware  more  like  Tery  ihort  aparki 
tha  whole,  BOthiitg  that  I  (aw  (rara 
aion  of  anylbing  like  "briiih"   ec 
ebftrge,  ftll  the  wide  ei 
'i  to  be  nothi 


tiie  Ent  hole,  then  paea  each  end  of  tbe  twine  throngh 
the  Btcond  hole,  one  end  to  tbe  right  and  the  other 
U>  tbe  left,  and  draw  both  tight  at  the  Bftrae  time, 
noi  BO  on  nntil  tha  last  hole  ia  reaohed,  when  ont 
end  only  of  the  tcioe  is  paiaed  throngh  ;  tbe  two 
(nds  o[  the  twine  ire  then  koottad  tight  together 
und  theeioeat  cut  off.  Pig.  2  ibowa  the  joint  -■"  — 
Ihe  belt  ia  atretohed.  Fig.  3  abows  it  paiaing  o 
'mall  pulley,  where  it  will  be  Been  that  in  tl 
cf  bending  OTer  the  carre  there  ia  no  fri 
tjetween  tbe  Uoe  and  the  belt,  and  tbia  ti  tbe  reison 
<^(  ila  Baperiority  orer  other  methoda,  where  then 

...      ii  aJware  more  or  leaa  friction  between  the  laoe  and 

"ir?-"''^!;'     thebelt  when  bending  OTer  a  cnrra.    Anoth.,r  advan. 

,  ,    ,    ,     ,*   ,     a  lace  ia,  that  in  this  ajstem  the  lace  doea  not  come 

»nded  Bheota  of  r^  flan.^    Xooitactwith  tbepnll.y,so  that  whateTer  frio- 

'?.^.'"^:i}"  "??!?™  ?!    tiun  or  .lipping  may  take  place  between   the  belt 


e  digchargea  hidden  behind  dente 


aetnal  dUmpti 

TOhmeeof  TapOL., , 

of  many  yaara,  I  am  inclined  to  think,  ia  at  leaat  tb« 
jienerftl  eiplanaUon  of  what  ia  termed  "  aheet  light- 
ning." Another  thing  I  noticed,  with  whieh  I  waa 
prerioiuly  familiar — that,  notwithstanding  theo- 
ntioftl  ooniideifttionB,  tbe  direction  of  the  Baah  wa>. 
oeoMlOBftlh  Tery  peroeptible.  How  tbia  ia  to  bf 
nplained  I  do  not  know,  bnt  the  impreeaion  npoi 
the  eye  wfta  frequently  vecy  diatioct,  and  oee  ourred 
flaah  aypaftred  to  dart  upwards  as  eiidently  an 
oUiara  in  an  oppoaite  direction.  Hanog  an  Picel-  i 
lent  pocket  apeotrosoope  witb  me,  by  Browning.  1 
uadeconaiderablauaaot  it,  though  after  a  gcndRini; 
(aahion,  aa  it  interferei]  with  my  nninCerrupteri 
onjayment  ot  the  exoeeding  grandeur  and  awful 
beauty  of  the  display.  The  apcctrum  waa ,  T  thinh . 
itararlably  eontinnoni,  bnt  onoe,  probably  when  the 
■lit  b^tpaned  to  reoeire  tba  direct  Sub,  a  bright 
bud  atood  ont  ooDapioaonaly  io  tha  green,  and  on 
■ome  other  oooaaions  the  apectrum  aeemed  to  be 
Oroaaed  by  a  nnmbgr  of  brighter  linea, 
Bonn,  11th  July.  T.  W.  Webb, 

MBOHABTIOAI.  FOWBB  OH  STRBBT 
TBAUWATS. 

ri4S9S.]-WB  ware  onoe  indebted  to  a  Hr. 
Robert  Criekmer  for  aome  Tery  intereeting  cont- 
mnnioationa,  and  in  one  of  them  he  referred  to  aleain 
oarriagee  for  oomuon  roada  ;  would  it  ba  too  mneti 
toaah  this  ooukribator  to  aaaiat  na  with  faia  eipr 
Ttaneaa  and  Tiewe,  now,  on  above  aimilw  Bubject  - 
I  may  bare  anggeat  that  there  are  many  who  arc 
maoh  larpriMTto  hear  of  the  ligbt  preaenrea  anrl 
lUn  metal  need  In  the  boilera  at  Hnnoock  and  Ojilo 
— aay lulf a aantnr; ago.    AndaratenDcein "our " 

Snal  to  thaae  pointa  by  a  qoaliBed  oonfribnl<:r 
Bobert  Criokmnr,  wonid,  I  feel  inre,  conrei 
iatereating  informaUon  to  many  hardly  aware  oi 
what  onr  predeoeatora  worked  up  to  in  those  daya. 
F.  W.  B. 

THB  WAT  TO  JOINT  A  BELT. 
ll*593.J-lF"Chelt,"  letter  14S81,attorthinnii!(^ 
tbeandaof  the  belt  will  oement  tbe  anrtaeea  ani 
bold  them  preeeed  together  nntil  tha  CMoent  la  aei. 
and  then  ititch  tfaem  in  the  Way  he  dBaeribea,  bt 
will  hare  tha  beat  poaaible  }oiot;  bat  thia  cannot  b<' 
done  in  making  the  eloaing  joint  of  a  belt  in  paaition , 
became  of  the  time  reqnir^,  and  ntlen  the  operalor 
baa  a  joint  to  make  whan  he  ia  monnted  on  a  ladder 
liefulowing  plan  I  aaw  in  nae  in  a  bobbin  mill 
aome  yean  ago.  I  waa  told  it  wM  the  beat  for  their 
nae,  where  tb  spindlea  mftda  abnt  6,000  reTOlatiati* 
perminnte.  IbaTaalnoe  nied  it  witb  anocesa,  and  in 
auBi  where  a  thin  belt  paaaing  over  a  email  pnii?; 
Mtm  i^b  apted,  mud  doing  light  work,  ktM  to  be  nMdi 


[.nd  the  pulley 


A  HANDIT  FBHT-BAW  UAOHIITB. 

[14SQ1.>-I  INCI.OBE  a  photograph  of  a  fret-aaw 
oaobine  I  have  made,  and  whioh  I  find  a  very  dbc- 
!ul  addition  to  my  workshop.  It  can  be  filed  either 
ipoa  the  bitbe  bed  and  driren  from  a  pulley  npor 
ihe  crank  shaft,  or  it  may  be  fixed  t 
ind  driren  from  any  tonree  of  power 
tbont  three  bnndred  atroke*  per  mii 


9,  and  can 


.aqDiaite.  The  only  part  that  may  reqnir 
■^iplanatioQ  ia  the  following: — Prom  a  itad, 
elide,  B,  ie  an  indiimbber  band^  C,  paaungi 
a  knob,  D,  caat  on  cap,  E ;  thu  band  aeh 
Jf,  and  ia  ot  aofficient  strength  to  draw  i 
■•lide,  B,  Ac.  j  by  so  doing  all  "  baoklaab  "  or 
of  cnnk  pin,  F,  and  etud,  H,  are  ^  rid  of,  i 
when  the  saw  is  at  work  there  ia  litlle  or  no 
The  aaw  being  well  (trained,  and  tbe  frame  i 
'  a  atraight  line,  mabee  tbe  ont  Blaen  and 
.—'Ongh  the  wood,  which  is  not  tba  caaa  in 
<){  the  small  machines  I  have  aaen,  which  ar 
4tteT  than  toys,  aa  Ihey  will  not  out  wood 
han  lin,  or  jin.  thick,  and  even  then  the  p 
tie  aaw  ia  rather  nncertain.  I  may  add  is  < 
^lOn  that  all  the  sliding  parte  were  plaaed 
planing  maobine,  illoatraled  on  p,  418  of  this  jt 
W,  3 

ON  TBB  AFPLICATIOIT  OF  THS 
BHOINB  AS  A  KOTOB  FOB  STJ 
THAH  OAH8. 

[14595.]— Ir  the  gas-engine  can  be  sneei 
applied,  in  an  eagineerlng  lenae,  to  the  propn 
fam  care,  the  fallowing  adT«ntag*a  ipay  real 
!«  expected  to  reanlt,  in  oompariBon  with  1 
ptoyment  of  steam  :— lit.  A  Baving  in  tbe  di 
iion-paying  weight  to  be  carried,  by  dispenaii 
the  bailer  and  water  tank  and  eontenti,  i 
tank  for  oondenaing  exhaust  ateam,  and  theo 


urged,  BO  na  noisy  blast- pipe  or  troublesome  1 
fan  will  be  required.  4th.  The  total  ab«« 
emoke  or  Tapoar  diacharged  into  the  air. 

Against  thaae  a  gas-holder  will  be  raqoired 
lo  tho'B  used  for  ^htin  grail  way- carriages,  o 
i  think  will  be  preferable,  the  employment  of 
raOTable  apbtncal  Teeaela  to  oontua  the  i 
highly-eompreesed  state.  I  assume  that  tba 
of  the  gisengine  will  be  abont  eqoal  to  thai 
t^team-engine  proper  of  the  same  pown^ — al 
Ibe  spaces  oocnpied  will  be  about  eqoal.  Tal 
<»Be  ot  a  car  that  reqairas  on  atarting  the  : 
lion  of  tfaree  bones'  power,  it  propelled  by  a 
kteam  engine,  a  aomewhat  greater  power 
needed,  becanae  of  the  inoreseed  deail  weig 
be  on  the  aafs  side,  inppoae  that  a  power 
horHB  has  to  be  applied  at  timea  of  em 
iltbough  probably  an  arerage  of  not  more  tl 
ind  a  hiit  horaea  will  be  expended.  I  ob 
pour  adT«rtiaing  oolnmna  that  a  reepeetat 
.'tate  that  their  silent  gas-enginea  work  at  I 
gf  Id-  per  hoiae  per  hour,  with  gaa  at  48.  p 
'  '  *  '^  gas  of  good  illuminating  power  ia 
rns  at  2a.  6d.  per  1,000ft.,  and  proha 
al  inferior  illuminating  power,  bat  aenicr 
motire  power  pnrpoaei  [is  carbnrcttad  h 
mora  or  leas  Talnabla  aa  a  motor  than  tt 
ralnme  of  pore  hydroiten  gas  F}  can  be  mi 
mueh  ebeaper  rate,  probably  not  mora  tbao 
I  .OOOtt. ,  including  ooat  of  oompresflion  and  i 
At  this  rate,  the  ear   averaging  two  — ' 


engine  I  haTe  yet  bad  to  do  with.  As  to  n 
oost  of  maintananoe,  that  can  only  be  det 
liy  actual  worldng,  but  BlationaTy  gas-engii 
been  tonnd  to  coat  little  more  in  maintenai 
■team^nginea.  On  the  whole  I  think  that 
of  the  gaa^ngine  for  propelling  atraet  ears  ii 

THD  HONOPOXiir  IH  IiAHD 
BCABCITT  OI*  HOUBBB  FOB 
WOBKINQ  OI.&8BB8  ISI   SOOTl 

[14596.1— Befokb  thB  present  general  de 
in  trade,  when  the  Britifh  workman  Wi 
referred  to  aa  Ibe  noBt  faTOnred  in  Ei 
respect  of  the  amonnt  ot  wages  pud  to 
elaaa  grudged  that  proaperiW  more  than 
proprietors  of  the  coentry.  To  catob  a  tha 
general  prosperity,  and  much  more  than  a  I 
of  the  same,  proprietors  of  fening  stancee  (< 
ing  lota)  in  the  neighboarhood  of  towns  del 
prios  tor  snob  eqnal  to  double  that  whieh  m 
[or  the  same  article  at  any  othar  period. 

In  seTeral  instances  whieh  have  coma  i 
own  obaerration  the  prioe  asked  tor  bnildin 
tbe  Buburba  of  thriving  little  towns  in  the 
Scotland  ia  now  more  than  three  times  t 
paid  for  the  same  area  during  the  Mat  eigh 
Building  lots  whieh  used  to  be  had  for  jE3 
are  now  offered  at  ^13  for  the  aame,  givi 
priTilegea  than  thoee  enjoyed  by  tboe*  holdi 
old  charters  in  perpetuity. 
oat  baywood  llin.  thick  without  difficulty.  In  sav-.  The  philoaophy  eontunad  in  tba  saying 
ing  fratwork  I  out  throngh  sereral  thiokneaiee  it  with  your  own  as  yon  pleaae  "  ia  well  noda 
oaize,  which  ia  not  only  a  esTing  of  Ume,  bnt  iti  the  landed  proprietore  of  Sootland.  Hlgbh 
delicate  work  leetena  tke  liability  of  breakage.  I  ,  hare  been  depopulated  b  the  aoidlaod  aad 
can  also  cut  brass  |iD.  thick.  I  use  any  kind  of  oonntiea  to  make  room  tar  tbe  nddaCT; 
iw  aoitable  for  the  work  I  am  engaged  npoB .  considerably  benefiting  the  IndiridQal  pnf 
.  the  finest  Qesman  to  a  itrong  ooarae  one.  Tbe  respect  to  increase  ot  rents  ;  while,  ftttb  aa 
a  hardly  1  ths  lord  ot  the  manor,  or  the  anpariar  rf 


rong  ooarae 

eipUnation 


ENGLISH  MEUHANIO  AND  WORLD  OP  SCIKNOB :  Mo.  6?5. 


oMiDg  tesacion>l7  to  their  h-aiti  riglili  and 
I,  pat  thsir  own  Talne  apnn  Bubarbao  lota 

tor  fmiinB  parposet ;  pncticallf  ■*jmR, 
iiam  or  vant  tham ;  inch  is  mj  pries,  tai  the 
Ij  Kbicfa  I  mJDT  u  B  l«Dd  proprielor  I  dve 
iible  Gorermnml  to  inlf  rfere  with," 

ftdeh  ju)  iQCobai  as  tbii  preBRiag  upon  the 
r  of  ■  omiDtij,  where  is  the  pouibilitj  of 
If  the  wiK«a  of  the  working  elaisa  ire  40 
i.  better  thui  thej  wars  romn  -10  jetn  ego, 
loH  rent,  locel  taistion,  and  the  mare  necM- 
idee  of  oomamptiDa  hiTe  ben  adTaoced  in 
le  proportioD,  where  are  tho  adTantigea 
■r  the  wagci-rvoeiriDK  portion  of  tfaa  com- 

\g  the  ifuoD  of  pKMperitj  the  working  olaen, 
str;  and  fmgalitj,  sanags  ts  get  on  eom- 
;  but,  wbrn  a  ootsmercial-critiB  comes,  thfj 
tint  to  irtA  the  change,  and  in  no  waj  ao 
L  in  the  fut  that,  while  the  market  prices  of 
icegsar;  articles  are  Imp,  the  houto  rent  ie 
same.  Thn  p-Um  now  n-ked  for  hnildiog 
Dwne  are  anch  lh«t  it  ia  altogether  impo^aible 
met  honiea  for  working  men  and  make  the 
kinR  proGtable  from  the  retam  of  rent. 
'  anoh  conditioD)  hnitding  operationB  barn 
Fewer,  and  the  working  tlapFea  are  orosdt^d 
DBH  wiih  imall  aoooniDiodalion  and  high 
The  "  anperior,"  the  term  in  Scotch  l^al 
OfT  for  landlord  or  feudal  proprietor,  haTidg 
sd  apon  a  price  for  the  ground  on  bis  tatate, 
forbDildingparpDm,neTrratterwardat>ke« 
piderstion  the  effect  that  fneb  a  eonne  mnat 
■ilj  hare  npon  the  elai^  direetl;  alfeetid  b; 
it  of  the  moat  nninstifiable  monopol;  eiiitiag 

long  (Dch  an  iDJuatisa  u  tfaia  ii  to  be  tale- 
J  the  working  elae*  of  the  coaotrj  it  ii 
lie  to  lay:  only,  to  the  more  intrlligent  of 
u,  the  focial  and  political  power  of  trade- 
eem  ren  inaignilirant  wben  compirod  with 
and  well-eaUbliahcd  nnien  at  Bntiih  land- 

■eaentdepreeaioD  of  trade  ia  (aid  to  affeot  the 
riliaed  world,  and  id  eTerj  centre  of  iodua- 
bo  eountr;  manofaelnriHg  and  commeroukf 
w  ia  more  or  leaa  pntaljaed.  To  renTe  trade 
ilkte  icdiutrr,  to  adrance  toieoce,  and  to 
nr  commeroe,  let  the  monopoly  in  land  in 
tilain  be  for  r-rn  aboliehto. 
TO  I  am  jastified  in  calling  jonr  attention  to 
eot,  knowing  that  the  ENauHU  H: 
nowD  to  many  of  the  worth;  aona  o 
'■  by  jour  permiaaion,  manj  of  it< 
a  kD  opportunitj  of  oonaidering  a 
bOiTe  onl;  here  auggeated  aa  one  we 
ittention,  and  one  in  whioh  thrj  are  deeply 
d,  in  reapect  to  the  power  wbioh  it  eiereiaet 
■J  effort  which  tbn  majr  make  to  better 
iditioD  or  adTapM  the  social  and  induatrial 
of  tbe  couDtrj.  ~' 


HICBOFHOnsa. 

'.T^Spffkbino  from  a  Berere  attack  of 
mimania,  I  haTB  been  trying  my  hand  at 
[  of  making  a  mieropho  ne  or  two,  trying 

methods  is  the  endcATOar  to  airire  at  the 
and  beat.  I  nntore  to  offer  your  readera 
t  of  lome  days' work.  I  think  that  no  one 
[  thedireotiona  I  now  giie  will  fail  of  anceeas, 
a  toy-shop  and  buy  a  child's  toy  tunbonrine. 

thin  piece  of  white  pinewood.  aay  2in.  by 
Fith  a  pair  of  eeiaaori  eat  a  pieoe  of  thii 


, it  a  piece  of  alont  bra-a  wire, 

which,  Falling  into  the  nick  stall,  by  another  nick  in 
itself,  ao  bftlanee,  that  one  end  filed  to  a  keife  edge 
ihall  juat  touch  the  edge  of  the  carbon. 


This 


a  long  I 


ehsMd  Mime  miorophonea  Yn'm  well-known  maken 
and  found  them  rery  good,  for  a  large  field,  far  Sj 
walking,  fto.,  the  tamboorine  I  find  far  the  beat.  If 
tbe  tambonrine  was  anpported  on  tear  piaoss  of  oak 
I  think  it  woald  improve  it.  8.  Or.  O. 

[I4S9e.]— The  following  ia  the  d.icription  of  a 
microphone  which   I   hare  foond   to   transmit  the 
human  >ni«  •]  weU  or  better  than  any  I   have 
"Talking  12(t.  or  IStt,  awy  from  it 


can  be  heard  with  great  diatinotneu 

placed   on  the  boi  can  be  heard  eq 

though  I  cannot  hear  a  fly  walk,  ui 

able  to,  with  any  I  hare  made  or  seen,  ann  x  nave 

mode  alt  those  described  in  your  paprr.     On  a  thin 

woodsa  hoi    lOio.  in  length,    and  Sin.   in    brradth 

and  depth,  I  plaee  two  hard  pitoei  ol  gaa  carbon, 


aally  aa   well,  ion  apei^ing 
ir  hare  I  been  j  tranamitted, 


raboat  )in.  broad,  2in.  loog.  Keep 
.  nt  the  other  by  taking  off  the  cornera 
it  point,  drill  a  bole  (owarda  the  broai  end 
sngh  to  take  a  tmall  brass  acrew,  at  the 
d  another  hole,  bnt  only  large  enongh  to 
■he  end  of  small  copper  wire-  Place  this 
Mppar  thoa  aliaped  in  a  hand  vioe,  and  lorn 
ight  angle  the  pointed  end  t«  the  height  of 
inch.  Now  take  another  piece  oF  copper 
uune  breadth,  "  ... 


n  up  01 


n  tbe  Bi 


Ihii  to  take  brass   serew,  get    _      

lie  it  to  lis.  long,  Jin.  broad,  2-8tha  deep  ; 
ithrongh  it  for  screw.  Now  place  this  piece 
licroasth' ' 

the  pUte. 

he  other  piece  oF  oopper  and  screw  it  to  the 
the  other  end.  Two  very  amall  hlocka  of 
J  nowbeoob  into  which  tii  binding  acrewa, 
AjtiliBe  fix  these  one  at  each  edge  oF  the 
Be,  and  then  by  the  aame  proctu  fix  the 

the  centre  witb  its  two  ends  towards  the 
lercwf.  When  thoronghly  firm  bring  a 
ler  wire  twisted  into  a  lielii,  through  the 
le  upright  and  twisted  firm  to  that  bole. 
t  other  end  roond  tbe  acrew  of  the  binding 
id  acrew  it  well  down  npon  it.  You  hare 
IMtion  witb  the  carbon  plate.  Take  a  small 
jirt  a  nick  in  tbe  centre  of  the  upright  at 

•DdoF  tbe  board,  jnit  deep  enongh  to  carry 


tTSiU 


Con  11 


lip.  square,  A  A,  3in,  spart,  and  connect  them  with 
the  binding  screws,  B  B,  at  the  end  of  the  boi.  I 
neit  take  a  piece  of  iron  wire  (not  too  strong)  and 
make  an  upright  rod,  C  :  from  this  ia  suspsaded  a  I 
piece  of  oopper  wire,  D  D,  with  the  ends  well 
sharpened  and  tamed  slightly  downwards,  jast  long 
enongh  to  rest  on  the  middle  of  the  blocks  oF 
carbon.  It  ia  beat  auspendcd  on  a  rery  fine  filament 
of  lilh.  It  ia  almoat  better  to  make  small  bolea  in 
the  blocks  and  allow  the  enls  of  the  wire  jnat  to 
rest  in  them.  It  reqalrfs  some  little  care  to  raise 
this  wire,  bat  it  quite  repays  an;  one  to  apend  a 
little  time  orer  it.  Id  Front  of  this  wire  I  glue  a 
piece  oF  oard  2in.  square,  E  ;  I  then  inoloH  M  the 
working  parts  in  a  box,  Y,  witb  a  hole  opposite  the 
middle  of  the  sard,  and  when  yon  are  talking  to  it 
yon  most  direct  your  roloe  to  the  hole.  A  piece  of 
carbon  will  do  initead  of  tha  wire,  D  D,  bat  I  think 
the  wiraia  beat 
Birminghun.  J.  V.  H.  Bdirarda. 


[11599,^-1  PBOFOB*  t»  gire,  a*  hriaflr  as  passible, 
an  accoaut  of  (he  resnlta  of  some  aiperimecta  I  hare 
made  with  i«rious  forms  of  microphones,  premising 
that  I  do  noc  pretend  to  be  anything  more  than  the 
All  my  microphones  and  telephr 


The  pencils,  A,  are  fixed  In  the  nanal  way,  tbe 
others,  B,  simply  lean  from  block  to  block.  The 
letters  C  indicate  the  carbon  blooks,  whichare  glued 
to  Uie  board,  with  the  eioeptioii  of  the  first  and  last 
of  the  seriea,  which  are  faateaed  with  the  binding 
tcrewa  leading  to  the  battery  and  line  wire.  Theo- 
retically    I    think    thia    arraDgement    ahould    be 

I  have  produced  aonnds,  bnt  not  of  great  distinct- 
neaa,  from  a  microphone  coaatrueted  id  the  follow- 
ing manner;— I  took  off  tbe  Bonnd-box  oOotaipiEg 
the  diaphragm  from  an  ordiDar;  telephone,  and  aop- 
portrd  it  on  two  little  nprights  in  each  a  manner 
that  a  carboD  pencil  hanging  downwarda  from  the 
centre  of  the  diaphragm  name  almost  in  eoDtact  with 
a  globule  of  meronry  aontamed  in  a  depression  in  a 
small  blook  of  carbon  placed  beneath  it.  The  dia- 
phragm and  oarban-block  being  conneatod  so  as  to 
form  part  ofaeironitwitha  battery  and  telephote, 
-_ >-i__  i(„j^^  (a  t]„  diaphragm  Boands  were 

. ,  but  notTcry  diatinctly. 

For  the  information  of  yonr  ocrrsspondant. 
|"L.  B,  B.,"  who  writes  to  yon  on  ''Singing 
I  Microphoaes,"  I  may  tell  him  that  I  waa  atartlsd  by 
exactly  the  noiie  he  described.  This  was  on  b)t 
Sonday  fortnight,  the  day  ot  the  great  tbiuderitonn. 
There  waa  no  apparaot  eanae  for  the  soand,  which 
I  ooald  be  heard  plainly  thronghoot  a  large  room,  and 
I  csD  only  attribute  it  to  tbe  itate  of  tbe  atoiotphare 
acting  iadootiTelT  in  some  way.  A  alight  tonoh  on 
tbe  pencil  of  the  microphoae  would  atop  it  at  onea. 

A  cheap  aod  affeotlTe  apparatna  to  call  attanUoo 
is,  I  think,  a  destderatam  amongat  telephoniati. 
Allow  me  to  deaeribs  one  I  hare  conabnicttd,  whiob 
for  power  and  cheapnesa  will  be  diffiealt  to  equal, 
A  anuU  tambonrine  (boagfat  at  a  toyshop  tor  3d.) 
ia  acrewed  at  right  angles  to  a  board-  Ib  the  ceatra 
oF  the  akin  is  glued  a  strip  ot  ferro^pe  piste  or  tiv 
(to  c^led)  in  snoh  a  way  aa  to  form  an  armature  for 
the  potea  of  a  amall  electro- magnet  placed  doaa  In 
front  of  it  on  a  saitable  support  glued  to  the  baae- 
board.  Abattery  and  oontaet-bnttker  complete  th« 
appsratns.  The  battery  I  ba*e  deeoribad  abore, 
with  platea  2Jin.  k  l^in.,  is  quite  aoffident  to  pro- 
dace  noise  enoogh  to  rouae  the  seren  tlaepera,  and 
BiDgh  tape  or  combinatioss  may  be  giTSn  with 
greater  eaae  than  with  an  ordinary  electric  gong. 
Simple  forma  of  oontaet-breakers  will  readi^  sog- 
geat  themBel*es,  and  the  whole  may  be  nude  for — 


Tambonrine     

Elaotro-magnet  (Second  hand) 
Battery 

Contact- breaker,  nominal,  Bay, 


Total 
lengtb  of  wire,  St 
ith  an  ordini 

l/th 


0  3 

2  0 
D  S 

0  i 

3  » 


e  the  ordinary 
.  vertical  ones  chiefly  in   use,  and 
.  ..  in  favonr  of  the   latter  (oaoilUtii 
o  the  facility  of  sdjuatmaBt  by  means 


1#M#L 

^  c  C  C  C  C  C  CtELEPHOHE 

The  weaker  tbe  battery  power,  within  a  reasonable 
im.t,  me  cleaier  seems    u>   be  tbe  tone   and  the 
better   ihe  eSecte  generally.     I  naa  with  the  beat 
~~aalla  a  battery  composed  of  a  piece  of  lino  and  a 
ioeot  carbon,  each  acarnely  tbe  sisa  of  tbe  tittle 
iger,  Bapsrated  by  a  piece  ol  oark.  and  placed  in  a 
mil  tumbler  witb  a  rery  weak  bichromate  eolation 
(sboat  a  large  tea-tpoontul).    The  pile  microphone, 
-.:.i.    -      ,    ^,^1^  wetk  Bolutioa    on   blotting- paper 
netogivaeicellent  reaolta  (especially  for 
Bunds;,  but  at  any  rate,  »>  I  hare  con- 
ic ia  troublesome  to  handle,  from  the 
removing  the  sine  when  not  in  oae. 
'-  -  --  '     lea  connected  togelhi 


.__ iry  eleotrio  b< 

wqnld  surely  coat  £1. 

inaerting  a  mioropbone  iat»  the 
oircniB  inateao  ci  me  contact-breaker,  my  tamboa- 
rine  gives  out  the  ticking  ot  a  clock  (at  tlie  other 
end  ot  the  line)  load  enough  to  be  heard  seyeiaL 
yards  diataot.  Speech  and  ringiog  it  alao  repro- 
duces tolerably  well,  and  I  have  do  doubt  that  witb 
mere  care  in  oonstraotion,  and  a  smaller  and  laota 
tightly  stratobad  membrane,  a  sensitive  telephone  fit 
for  n>mg  with  microphoma  could  thoa  ha  made  tor. 

In  cnndaiion  I  may  ssy  that,  with  regard  to  the 
microphone  ^orally,  I  hare  baaa  atmck  witb  the 
fact  that  aimilar  effeota  do  not  always  follow  similar 
means  employed.  I  mean  aa  regards  battery  power, 
distance  oF  the  speaker  from  the  inatrament,  pres- 
Bare  on  the  carbons,  to.  X  oould  easily  enlarge  oa 
thia,  bat  perhapa  others  ot  yonr  readan  havenoled 
''      '   I.  and  maybe  inclined  to  oc 


[14600.]~Ih  experimenting  on  One  of  Hr.  W.  J. 
Iianeaater'a  pile  mierophona,  which  that  geotleman 
rss  good  enongh  to  send  me,  I  find  that  hj  holding 
I  place  of  wood,  wire,  or  indred  any  solid  snbstacoe 
n  the  top  oarbon  rasonalor  with  tiia  lip  of  the  fln^ 
the  Doisa  ot  the  blood  oouising  throagh  the  reuia 
L  he  heard  most  diatinctly.  At  firat  I  tbooght  tbe 
Lod  waa  caaaed  bf  the  ham  ot  lbs  traffic  io  tbo 
- ..  set,  but  on  repeating  the  aiperimant  in  the  dead 
of  night,  and  preaaing  the  object  held  with  two  or 
three  fingera,  the  sound  wae  proportionately  in- 
creased. I  do  not  think  this  has  been  notieedbafore- 
OlUfflea  W.  Qtiin. 


[I«01.]— "  L.   B.   B. 

attracted  my  attention  a      

darful  diaeovery  due  to  bis  "wondorfol  works," 

until  on  reading  it  through  I  aaw  the  mistake  and 

difficulty   "  L.  B.  B."  wai  labouring  nnder,  aod 

'    ot  whiob  I  shoald  like  to  make  a  few  rsmarki, 

iting  tliat  they  will  pat  bin  right,  aa  wall  as  any 

!r  ol  your  oOireapaadeatB      '       '--■-._.»  .i. 

,e  ph^omenon,  aod  wtio  a 

right  direction  for  its  elnctdatisni-    V  -ai 

joava  '     ■  --^-* 


letter   (No.   14H8) 


1  have  heard  tM 


\iBVjsa.'a'Ba^aas,"  iftiuSii'M 


ENGLISH  MEOHAKIC  AND  WORLD  OF  SCIENCE;  No.  695.        Jolt  19, 


ol  OObTtrtinf  hwt  into  mnsd  (ren  Prof.  TrcdKira 
"  Hot,  ft  Mode  of  Motion  "},  and  tlvo  nith  (be  isbk- 
Mtiotick  of  Ml  slectro-m  igne  t,  w  hioh  iaduetothanpid 
''  -  in  the  mBKoet  or  soft  iron  core, 
gut  is  gnddeDtj  iocrpued  or  r. 


«  iKvirg  »  coomoD 


,  ibe  npid  TibratiOD  of  tha  ORrbou 
pcngil  (wbieh  bad  a  ver;  delicate  >od  icneitire 
adjoitmeDt  depending  on  tbe  pitob  oC  the  note) 
which  oaiued  in  intermittent  dew  of  elwtricit; 
throosh  the  miorophoDe  and  telepbooe,  u  ircll  M 
tb*  nuffnetia  tick  of  the  Uttar'a  nm^net,  prodticed 
bj  the  m^ing  and  bnaking  of  the  uid  oniTeiit.         i 

Hj  expUiuticni  i>  u  foUowi ;— Biippoeiiis  the  ' 
«arban  pencil  to  be  In  thii  oertain  state  of  fine 
■dJoatBeut  or  balanoe  (I  am  not  prepared  to  epeoify 
it),  and  that  b;  lome  alight  eitnneoni  caoEe  it  ie 
^igliU]rdifp1aoM.  On  rernnuDg'  ite  norraHl  position 
Qia  oironit  it  made,  and  the  oarrent  estabLiehed.  At 
the  lame  inatuit  a  apark  ia  formed  at  tbe  point, 
of  eontaot,  and  heat  iBHTOlred.  Carbon  brio);  a  bad 
Modnetor,  aaoh  heat  it  oonficed  to  the  nrighbonr- 
hood  of  the  pniot,  ubioh  oaaaea  it  to  expand,  and 
■  little  Dtpple  to  jot  ont,  so  throwing  thapenoil  np 
■DdeaDatnga  fresh  point  to  ooaie  in  rontaot  with 
the  block,  wUoh  in  its  tarn  is  thrown  opwards  so 
that  tlie  penoil  keepa  np  a  rapid  tilting  from  point  , 
to  point.  At  the  same  time  an  intemiittrnt  electric  j 
morent  is  sent  thronjth  the  oironit,  which  givea  riae  ' 
to  themagnetio  tick  of  the  telepbone's  maitDet.  The  I 
ooBbined  etteetB  of  theaoaoton  thediBphragm. 

Hy  mierophone  haa  the  aonnding  hoard  borliontal  | 
and  parallel  to  the  stand.  Upon  uis  eoBndboard  ia 
placed  the  carbon  peoBil  and  block,  the  former  being  I 
aDspaDdcd  by  a  small  brasa  axle  in  braia  bearings. 
When  it  singi,  which  I  can  make  it  do  bj  proper 
adjnstment,  on  alightlf  preaaing  the  pencil  with  a  I 
■Iq  oI  paper,  and  &ainng  it  gradnaUy  along  from 
the  centre  ontwarda,  the  TJlirBtioiia  of  the  pencil 
get  quicker  and  qnioker,  tbe  note  at  tbe  aame  lime 
riaiig  in  piteh,  a  tap  on  the  floor,  a  breath  of  air  or 
otiier  alight  dlitnrbing  actions  are  anffieieiitto  either 
throw  it  m  or  oat  of  adjoetment.  During  one  of  my 
arperimsnti,  and  while  this  singing  waa  going  on,  1 
took  off  tbe  monthpiee*  and  diaphragm  of  the  tele- 1 
phone,  and  beard  the  aame  pitclied  note,  but  Tery  ' 
niieb  tainter,  this  being  solely  dne  to  rapid  altera- 
tion in  tbe  molecular  stractnre  of  the  magnet.  I 
repeated  tbia  experiment  with  three  other  telepbonea 
and  got  tba  same  reanlt.  If  the  micropboDe  be  in  B 
daric  room,  little  aparks  can  be  diatinotly  seen,  rary- 
ing  in  position.  I  think  that  theae  facta  conclu- 
aitoly  prora  the  aeenraey  of  my  explanation. 

O.  OoodwtiiK. 


[14603.'! — I  HAYI  tonn^  my  mien>phanea  act  aa 
"  L.  B.  B.'e "  Oct.  1454S),  only  tbe  note  waa  not 
always  oonatant-  It  only  ocoars  with  the  delicate 
Onea,  and  is  catiaed  by  a  make  and  brrak  of  contaot 
with  tba  carbon  poict.  Tbe  most  delicate  one  I 
narda  wm  a  ropnd  pencil  of  gas  carbon, piroted  like 
that  of  Prof.  Hnghea  (p.  3aS),  with  a  small,  Sne 
naedla  fixed  on  the  top  of  one  end  with  shellac,  for 
miffating,  wbicb  waa  done  by  stioking  amaU  pieeea 
<rf  mead  ommb  on  the  point.  Tbe  singing  in  this 
waa  very  annoyingwhen  niosly  adjnsted,  ao  I  tried 
itin  thenisbt.  Wbenaetoadllatingitwonld  ioand 
at  the  telephone,  tap  tap,  qoicker  and  qnicker,  till 
ittoaoheda  note,  then  gradually  died  away.  It  took 
tip  tbe  Tibrations  of  an  approaebiog  train  or  a 
maAet  eart  long  before  I  oonld  bear  " 
hMsn  tn  "  ainv."    I  think  Una  sfaowB  .,  ..  , 

I  onnent— the  wire.  Darhaii.,  „ 
0  tbe 


UAGIC    BQUABBS. 

[I'tGOl.l— I  SATE  been  interested  to  are  this  sub- 
ject again  discnitcd  in  yonr  onlamni,  and  hope  that 
more  iDformstlcin  will  be  elicited  about  those  cnrioua 
combinations  of  numbers  which  form  a  aort  of  matbe- 
iiatieal  reerestion. 

lliereiBoneenrioui  property  of  tbe  tqnarei  whioh  I 
I'O  not  see  mentioned  fay  any  of  youroorretpoadents. 
In  any  tqoare  of  n  figurea  in  a  eiild.  eithpr  natural  i 
p  r  magic,  the  anm  of  any  pair  o^  numbers  equidiatant  I 
from  the  centre  and  on  a  strsijht  line  paaaing 
ibrODgh  the  centre  is  canatant  and  equal  to  (n' 4-1). 
Take,  for  isetiiace,  the  mneic  egoare  below,  tbe 
,*ntre  of  which  I  bare  maik»,l  with  a  '  :  3  +  113 
=  1-15.  58  +  87  =-  115,  7*  +  71  =  115,  Ac,  and 
145  =  123  +  - 


ibsenee  of  any  really  mathematical  treat- 
nrni  oi  [ha  qaention,  Ibis  property  will  aaaiet  as  in 
the  formition  of  magic  squares.  By  the  following 
[lethod  it  ia  eaoy  from  a  natnrsi  to  construct  a 
i^agie  Fqoarc  of  n  figures  in  a  aide,  where  n  in 
iliviaible  bj  1.  Draw  heriiontal  linca  ao  aa  to  cut  off 
'rowa  at  the  top,  and  the  same  at  the  bottom;  also  p,119),  tl 
iiraw  lertlcal  lines  to  cot  oft  -   vertical  roweatracb 


lli),  haa  aent  a  diagram  of  one  of  the  Mid 
irgino-.  There  hare  been  to  many  otb> 
requiring  my  attention  in  tbe  EMOunH  1 
ibat  I  liarc  been  unable  to  fioiah  a  drawin 
liara  commenced  of  one  of  tbe  lane 
.inginea,  built  by  Duba  and  Co. 

There  ia  so  little  difference  in  ontaidel 
uod  deeign   between  Hon.  1330  and  1830 

■•L.  L.'a"  qneition,  Na.  1288  iaatationcd 
tcr,  and  ruoa  to  London.  Mancbeater,  aof 
lutm.  It  is  fitted  with  Smith's  Taeaam  br 
V£)7  and  1298  are  atatloned  at  Lirerpool 
irith  othrr  enginea  they  run  to  Uarple,  II 
Ihe  10  15  a.m.  expresa  twt  ween  Liverpool  a 
we.  They  also  are  fitted  with  Smith's  tACb 
July  lllh.  I 


SINQLB  T.  COHPLBD  XNQII 


[1*606. {-In  answer  to  "  W.  J.  S."  (M 

""',  the  L.  and  N.  W.  Company  did - 

traina  from  HaDchoiter  to  Lireri 


ida.  This  divides  the  lai^e  square  into  5  smaller 
qaares  and  1  rectangular  pieces.  Leave  the  5 
quarea  untouched,  but  make  (very  figare  in  the 
icct  angles  charge  place  with  tbe  one  directly  opposite 
10  it— that  number  which  together  with  it  maken  up 
{«■'  +  1).    I  give  a  square  of  141  numbers  formed 
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few  weeka  ago.    1  Snt  h«ard  the  F«eBiiai 
■onBd  while  inteatigatiiv  a  eertain  ' ' 
^Me  of  fine  oopper  wire  (No,  35)  ti; 
«M«d  gr^ihita,  and  damped  with  o 
■ontally  betmnn  two  oi 


I  had  < 

tb  pow 


waa  placed  inelectrioaloinmitwitbaBeirs  telephone  I 
■DdaiiWolan."      "       "  '  -      ■' 

I  got  a  white  Si . 

OMnt,  obanged  into  a  pteaaing  tone,  an 

■o  mnch  that  I  could  hear  tbe  note  sc 

trea  tba  tetephane.    I  tried  to  asoer 

I   found   that   the  white   fickerii 


n  tba  tetephoae.    I  tried 
.^ —    found    that    the   white    fickering    a] 
dwindled  down  to  a  very   minute  and  at 


.,    _  .  iteady  red 

■laiiK.  I  have  beaid  the  aamo  tone  when  a  carbon 
pencil  baa  been  between  two  carbon  blooks.  Tbr 
tone  probably  arises  from  a  aniform  suooesuon  o( 
■puki,  bManio  when  tba  apark  Oiokered— .an  indi- 
cation, no  doubt,  of  some  iiregnlar  movement— then 
jarring  sounds  were  beard,  but  when  tbe  spark  waH 
Biiall  and  steady  tiis  tone  waa  andible,  and  a  aimpla 

'' —  ' '-npaneoDtiBnon*n«id»ndiao<diTonotu 

J.  Probirt. 


It  is  needleis  to  point  ont  the  properties  of  these 
trnd  similar  eqaares :  any  one  caa  discover  many 
iruriOBB  relations  in  them.  For  inatance,  each  of  tbe 
iliagocals  is  formed  of  nnmbeis  in  aritbmeUoal  pro- 
iresrion,  with  common  diSeroneea  of  13  and  11 
respectively- 1. a.  (ji  +  1)  and  (n  —  l)i  a  property 
tlio  posinaed  by  the  natural  square.  Again,  if 
tmaller  squares  be  cut  out  of  tbe  centre  of  the  large 
gne,  as  by  ths  dotted  linea  in  the  diagram,  each  of 
these  squares  will  poaseas  many  of  the  magic  pro- 
|)ertieB  of  the  large  square. 

In  making  magic  squam,  we  may  nie,  instead  of 
the  natural  numbers,  any  series  in  arithmetioal  pro. 
jresiion.  For  icetanoe,  we  may  multiply  or  divide 
ilII  the  numbers  by  any  faator,  or  we  may  add  or 
inbtract  any  numbertoor  from  all  of  them.  Tbns, 
from  the  simple  square— 

8     16 


s  may  obtain  such  squares  aa — 

21      3    18  25      4    IB 

9    IS    21     and     10    16    22 


irbieh  are  possessed  oF  sinular  propertiea.     Or,  as 

Ur.  a.  Jewsbnry  points  out  ob  psge  116,  we  may 

lubstitnte  a  series  iu  geometrioal  progression  as — 

256      2    U 

S    32  12S 
16  513      1 

when  we  shall  find  that  the  continaed  product  of 
every  row— horiaontal,  vertical,  or  diagonal— is    " 
ttaut- vii.,  33768.    The  reason  oF  this  bee 
apparent  wbeu  we  write  the  square — 


.and  remember  that  in  multiplying  together  powers 
!  of  the  same  number,  we  add  the  indices  :  the  C  " 
square  then  reduces  to  the  simple  magic  sqna 


t>ide  myaell 
0  to  which 


I  think  it  would  interest  others  bet>ide 
Mr.  Jewsbnry  would  give  the  " 
refers  in  bis  letter.  Aleo  I  bave_  Been  somewnere  a 
magie  square  of  1  to  61,  which  gives  al^o  a  aolutioi^ 
of  the  very  interesting,  though  less  difBcalt,  problem 
of  the  "knight's  tonr"  on  tbe  chess-board.  Can 
any  one  give  this  aqnara,  and  any  ioformation 
.abontit? 

July  ISth.  Amara. 


.  but  seven  each  way  in 
"  W.  J.  S."  aara  31  miles  in  50m-  wa 
remarkable  by  tlie  aide  of  the  Cheshire  lit 
lionrly— not  311,  but  36  mUes  in  45m. 
L-  and  N.  W.  servioe  in  50m.  waa  atartn 

<tage  of  conbtroction.  When  it  was  well 
iraffic  tbe  L  and  N.  W-  put  OQ  an  honrly  i 
Hewton  Biidga,  accomplixhing  the  diatanc 
[heaametimeaitheCbeshireline.  TheL. 
trains  sre  generally  worked  by  single  eng 
of  the  Lake  class,  and  tbe  following  will  gi 
sf  the  speed  they  run  at,  which  tbgbtly  i 

Uanohester  (dep.)       ...    9.0  m. 

Newton  Bridge  (piue)  ...    9  20    -..    15) 

Edge-bUl  (arr.)  ...     9-38     ...     301 

After  the  statements  made  about  the  L. 

is  only  fair  to  mention  the  steps  tbey  i 

<  brirg  abent  a  better  state  o(  thing*  for 

liing  Mancbeflter  a<id  Liverpool  traffic- 

>w  termini  are  to  be  ereoted— one  in  fla 

'aier  tbe  Exchange   by  some  hundred  ] 

ictoria,  and  a  second  at  London-road,  to. 

tto  an  expresa  aervioe  to  Liverpool  md 

D-    This  ia  practioally  an  enlargement  a 

road    Btation.       The    line    between    Tiel 

rdaall-lane,   Cross-lane,  and  Aitley.  and 

wd  and  Old  Trafford  will  be  doubled. 

The  object  of  "  Itiaei'a  "  tables  (lettn 

19)  seema  to  be  to  prove  that  the  L.  a 

gipreaBea  get  np  to  rpeeda  quite  as  high  aa 

isee.    I  never  donbted  it  for  a  momi 

;  think  "  Itiaex"  can  prove  I  said  ai 

the  kind.     When  I  said  the  L.  and  N.  V 

tbe  direct  route,  bad  no  oceaaion  to  mo 

between  stations  as  the  Q.  N.,  I  n 

were  allowed  more  time  between  sta 

'.  for  the  aame  diatance-     Taking  " 

s,  the  L.  and  N.  W.  is  allowed  980.  f 

and  the  O.  D.  only  92  for  T61.  "  Itiaei' 
nill  no  doubt  prove  very  interesting  to  rsa 
Ehoijsh  Mbcbahio,  but  for  tbe  particoli 

sbaerve  that  the  L.  and  N,  W.  train  al 
late,  and  reaches  Sofiby  in  time,  bavin; 
2j^m.,  and  to  acoompliab  tbia  runs  faster  t 
On  tbe  other  hand,  the  G.  N.  train  leav 
eroM  in  time,  and  reaches  Peterboroogh  2. 
speed,  ths^ore,  being  below  the  averas 
compare  the  running  of  the  eipreesea  lean 
croEui  and  Euston  at  10  a.m..  and  reaching 
ter  at  3.10  p.m.,  yoo  see  that  both  tr& 
diBtaoee  in  BDOm.;  the  O-  N.  have  15  i 
than  the  I.  and  N.  W.  to  run,  and  nnsl 
stoppages  aid  run  taster  than  tbe  L.  and 
get  to  Hanchester  at  the  same  time, 
make  seven  atoppages,  amounting  to  23 
and  S.  W-  nine,  amonntiag  to  27m.  Ar 
by  ths  L.  and  N.  W.  11  iail«  per  boi 
Q.  N.  14  miles  per  honr. 

In  answer  to  Arleadan  "  (query  33111 
Tractive  force  of  Preoedeat  class  —  IT'  x 
B8  92lb. ;  ditto.  Lady  of  the  I^ke  class  ■- 
-I-  90  =  68a61b. 

Jnly  13th. 

1.11C07.]— Wm.  J-  S.  (letter  11535,  p.  4 
unfortunate.  He  now  sayn  the  Orvat  No 
traioB  from  tbe  Central  Station,  Liverpi 
Chsshiro  lines,  which  is  inoorrecl,  as  thai 
although  joint  nwuers  to  the  extent  of  m 
not  run  their  own  trains.  The  Midlau 
run  certain  goods,  paasengcr,  and  oocasioi 
sion  trains  to  and  from  their  own  Unea  to 
with  which  cxoeptione  the  tnffic  ia  ' 
M.S  L.  engines  and  Chesbire  liaea 
:  wagons,  &JS-  At  present  I  believe  the  1 
and   Liverpool   traffic  ft  woiled  by   Jf 

engines  eioiuaively,  tha  tf—'"' '"' 

that  of  tbe  joint  linsa. 


r  19,  1878. 
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oovTnruoua  bbakbb. 

To  "O.  B.  8." 

)— "  C.  E.  8."  WBtrndiati  DT  remtrk  tbkt 
otMqrSHh.p.  315.  ii  ■  r^cAcw/^  of  tbii 
OBsa  oiaulAr,  dktad  April  BUi.  wid  would 
I  TMuUn  to  BUf  pMB  that  at  tk*  time  of 
111  Ulta'  b«  WM  ipKnant  of  aaj  ineli 
Will  four  m^trt  kiodlr  oDupu*  ^ 


eulor,  itpril  Stk. 
ialihHtwabnka 
ar  droBi  of  dlf- 


-.  .balarnr  For amTmiase tbs lunrtr 

l*dth»"paUaS"  dnin  la  oalM  (ha  ■•  ptOl  or' 

tli«  bmkg  p[pa  BatvHn  tlia  bnika  pfpa 

In  thftt  pctnilti  k  •t«]E  nlTB  tint  iMmlti 

from  the  draqi  >ir  kt  flov  fnip  tb«  drnm 

ps,  but  Dat  from  Into  ths  pips,  bul  not  from 

lotliadniD.  The  theplpsiDtothedFum.  Th* 

dniB  hM  ft  Urn  "  pall  on"  dnun  hu  ft  Iftrn 

lUltiHi  to  that  ipKc  tai    ftddition  to  tlut 

r  tiM  moTCRuDt  nqijrtd  fur  tlia  moncacnt 

hivfiB,  ftftd  whim  of  the  dlftf>hnfB,  ftiid  trim 

1  It  omt  onattd  tha  mmio  ii  oue  amtsd 

tKiraiuftitora  within  it, It mrea u ft itoni 

IT  thx  ftppUcfttion  olpdwai  for  tha  ippUaftCian 

18  blooki.  of  tha  bnks  blocki. 

B "  poll  on"  dnUB  Wbeo  tlu  " tnill 

._i_.___. L      -IWIBftdBUr 


ft  aapftiftta  tftiniim  ob 


ftllT  tba  I ,  _    __, . 

BBDiB  obftmbar  ii    ii  eaplojsd,   aod  ia  . 

■Bd  ii  «nu»et«d  Destad  bjftplpatatbaTBlTi 

or  Inv)  pipe  to  «—»  o-mtftiDiBfr    tbe  oom 


inai  pipe  to    < 

RlHM    ftui     I 

mnUw    I 


t^  to  follj  Kt  nvih  nrnft^  to  ftjllr  fat 

I   br  dMtroring  t)ia    brakea,  b^  dattrarln' 

nsimm  ot  Itlb.  tbe  putiftl  ncnum  o(  l£lh. 

t,'  88.000    mbic  15    reliis'lw.'aa.MO^oulS) 

rhtba'brftkenlrs  ^ni^?th7'b^B  Tftl.Dm 

la,  ftod  di^trihnto  tbo  raj^ne.  ftnd  dutribute 

Wbont  the  pipes  Itoelf  ttTDuEhimt  tlie  pipM 


ft  dlBtimce    of  ov«r  i 
I        OiLnfid  aipflrlmenra  i 

>    ftmuved  reqnin^  ftbon 


aatWTO  TOUT  readers  will  do  doubt  draw 
eonchitiojii,  ftnd  I  must  dpcline  to  notioe 
raa^ndiDM  from  "C.  E.  S."  upon 


[14609,1— Babkbk,  Habsih,  and  Co.  (letter 
14SS8,  p.  480)  itata  tbat  "ihtj  thncltl  Mmrtvir 
that  uw  qaeatioB  batmen  at  mw  wbather  Barker*! 
hraka  k  tbe  lame  dot  ai  at  tha  Newaifc  triali." 
How  tbej  Rot  thif  iapeewioii  I  MHiDOt  DDdanrtasd. 
Wbftt  I  stated  upon  p.  SSS  waa.  that  tbe  eoBiae, 
teadar,  IS  eamagea,  aad  two  Tana,  •hi«h  fornea 
tba  "  enarimantal  Berber  train  "  at  the  Newark 
hraka  tnali,  are  statuDad  at  Bedfofd,  and  ran  to 
LoDdon  and  to  Karthaopton.  Tbiiuiafaat  bavond 
cootntdiaboa.  In  the  lama  latter,  Barkar  and  Co, 
itate  tl«t"C.  E-  S.""itill  peniita  in  ujingthe 
brake  ii  Uie  aama"  I  am  at  tbe  preaanl  time  awa* 
froa  bona,  and  eannot  Uurrfora  nfer  to  tha  baok 
nnmbcra  of  tbe  Enolub  Hbuhanic,  bat,  from 
mamorr,  I  wn  pOftitiTnl;  aa^  that  I  bsTO  neTsr  mada 
■uoh  an  ftaHrtiOD.  What  I  hare  aaid,  and  akillaay, 
ia  the  faot,  that  tha  trua  i>  tha  lame.  Tba  brake  ii 
not  tba  same,  beeauie  it  faaa  been  oonaidarablj  im- 
proved. I  ftm  wall  ftoquftintad  with  theas  improre- 
menta,  bacaaie  I  hftTt  worked  the  hraka  open  thia 
train  tltwe  thejr  ware  made,  aild  alao  Xi.  Barker 

A*  to  the  diaouuioD  upon  Captun  l^ler'i  paper 
all  I  csn  ear  ia,  that  tbe  worthy  ebainsaa'a  nlinE 
waa  obaragteiiaed  b;  tbe  ntmoit  t^rneaa.and  that 
Mi,  Harrii  made  a  long  ppeeoh,  and  oonld  faaTe 
tnentianad  the  itop  Tcferred  to  if  ha  had  wiahrd. 
Had  ha  dooe  io  La  wanld  hare  bean  aaked  to  let  the 
■oeiaty  aee  a  aimilar  itop  made  ftgaia.  I  bare  to 
thank  Barker  and  Co.  for  their  atlh  to  allow  me  to 
eiamina  their  train.  Itii  annaaeaiarr  that  I  ahonld 
i^ain  do  ao-  I  hftTe  oftfafnllj  eiamlnad  it  both  ai  it 
wft*  at  the  Newark  trial  and  aa  it  now  ia  on  the 
Midland  and  Qreat  Eaatem  Bailwayi,  and  I  alio 
have  bad  the  ftdirantaKa  o(  hanng  it  explained  to  me 
hj  tha  inrentor.  Mr.  Barker  alio,  not  lOQK  *ffOi  at 
St.  Paneraa  itation  aluwftd  ma  the  diagiamaot  hi> 
a-itomatio  arranftemeDt.  At  loon  aa  tbe  automatio 
train  apoken  ot  u  rnnninf  apoa  tha  Great  Eattern 
BftllWftj  I  aball  Blftdl;  aooept  tbe  oSar  ol  Bftrkar 
and  Co.  "  to  inform  me  of  ita  workinfTj"  and,  far  the 
benefit  at  other  nadeia,  1  hope  the  informalioB  will 
be   iri*an    through   the  eolnmna  of  the  Ehoush 

Jnlj  lltb.  O.  B.  a. 


DISTANT   BiaNAIiB. 
[lieiO.l-Iit  letter  14S59,  page  421,  J.  Brown 
adrecatea  the  ota  of  Tlanal  aigullina  for  lending 
meiaagea  at  dittaneei  bnond  tbe  reach  of  tbe  vain. 
He  woold  employ  the  Morae  oode,  making  a  " 
by  a  wave  to  the  rigbt,  and  a  "daak"  by  a 


lal  tha^  had  nneb  better 
d  and  u  nee  in  tbe  ftnnT 
ion  ia  Aray  Blgnalling,'' 


I  anggeat  to 

intenat  in  thii  mattar, 

adhere  to  tha  Boia  adapted  _ 

(iae  "  Mftanal  of  laalniotioii  ia  Aray  Blgnalling,' 
pabliihed  by  anbharitj,  prioe  aixpenoa).  Tlu  way 
therein  laid  down  to  aislia  a  "  dot "  ia  by  a  abort 
ware  of  the  flav,  a"daah"  by  a  long  ware.  It  ie 
eitreaaly  aaay  to  learn,  and  baa  itood  the  teat  of 
eiperieaoe.  I  bare  eoaatautly  naad  it  myaeU,  and 
!.  — 1  i._  _^i. —  .__  .!._  'j^jj  jj^  joam, 

Ttold  Oiumer- 


it  need  I9  otoera  tor  tka  la 


Ihope"Aliqnaade"deeiDotwiahtoitraaglatlie 
new  hloA,  altbongh  I  hare  no  intereat,  alher  oom- 
marata%  or  ia  ita  mannfaoliure,  other  than  tor  tlM 
welfare  of  the  pnblio.  I  hare  aant  a  small  modal  cf 
tbe  Uo^  to  OUT  Editor,  which  will,  I  am  sore, 
aatiataetorilj  prore  that  I  ftm  qnita  eorreot  In  my 
atatnnanto,  and  if  "  Aliqnando"  will  pay  me  a  rieit 
I  will  dowUm  a  "real  Uie  blook,"  and  then  he  will 

JoBOph,  JofrabniT. 
BrookleUs,  Birnungbam,  July  Bth. 

[la  the  modal  aant  to  ns  tbe  power  pnlltv  ralatea 
ahont  foor  times  to  one  lerolntian  of  tha  lifUns 
pallqr :  it  ia  a  "  iwl  Uva  block,"  and  if  "  AUqMndo" 
eannot  anil  bimsalf  ot  Mr.  Jawabary'B  dBsi  ha  etA 
aee  tbe  modal.— £l>.J 

OABBSORAIir  BBTLaOTOBS. 

[14013,]— WiTB  refnenee  to  Um  lettara  of  Ur. 
FennMay  (14502)  and  T.  Godfrey  (14<52T),  aa  t» 
glau  ipaanla  ailTarad  at  the  baek,  tboae  gentlemen 
will  find,  in  Diok'a  "  Praalioal  AitronomM-,"  aa 
ftooonnt  of  some  refleotors  made  on  that  prineipla. 
For  deetroyiDg  the  leooodary  image  formed  by  the 
nflaatiou  tram  the  inrfaM  of  the  glaia  nearaat  tba 
aye,  that  anrfaae  waa  grannd  to  a  onirs,  so  a*  to 
hare  its  fooal  diatanoe  within  the  focal  diatanaa  of 
the  ulTsred  aide.  The  only  adnntftfca  that  poaiibb 
oonld  be  obfauned  by  gilvering  mimra  on  tbe  baok 
wanld  be  a  greatar  immnoity  from  tamiibing ;  but 
wonld  it  be  wtwth  tha  extra  eipenes,  to  say  nothing 
of  othar  obrioaa  objeotions  t  With  talsrabia  eare 
mirrors  ailTsred  in  tbe  naoftl  way  Uat  for  a  loag 
time,  Hine  was  done  by  Blftitin'a  piooeaa  two  yean 
ago,  and  praotioally  ia  aa  good  aa  new. 

A.  H.  6- 

[14iS14.1-Wm  referaDOB  to  letter  liBSU,  Une  18, 
I  mky  state  Dr.  IKok  onoe  made,  or  oaaiad  to  be 
made,  a  leSeotiDg  tolaa««pa,  with  a  glaai  sneeBlnm 
ailTwed  on  tte  baok  or  oonrax  aide,  and  raond  it 
gare,  as  he  bad  tereeeen,  a  donble  image,  bat  he  fOt 
orertbii  dlfflenl^  "by  formiof  tbe  eoneari^  ef 
the  mirror  nexttkseyeof  ■  portuoot  a  spbaiwdf* 
fenint  from  that  at  lbs  ooarai  side  whieb  waa 
•ilteriaed."  See  "ThePraetisal  Astronoiaar,"  br 
Thomas  IXok,  LL.D.,  Angaat,  1S45,  pane  829,  WO, 
and  S31.  Bllii.  OO. 


KnrOB  etb,  OBDIIEISIBHn>  7tli  t 
[14fllS.l— EnrDLT  allow  me  afewworda  oallr, 
BaUard'a  letter  (No.  liwn.  I  am  not  going  to 
qnaml  with  him  ae  to  wbathar  tbe  thui  is  * 
diminiahed  Tlh  or  aminor  Mb,  for  thevMrtten  it 
merely  one  ef  nonModatnie,  and  I  had  Uwogbt  that 

Sthia  Uiae  all  pemna  potseeaiag  any  kMwMce 
harmony  wne  awM«  that "  tha  dl^Iniihsd  Ttf^' 
ia  bat  an  old-taahionad  name  for  the  flnt  tnyeraloii 
of  the  minor  Bth,  with  tba  root  omitted.  That  tha 
obord  OBCIBft  ia  not  a  minor  9th  on  Q  doaa  not 
reqnire  mnoh  demomtrationi  bnt  that  it  is  a  lii 
iniersioD  of  tlw  minor  Bth  on  C,  without  Um  root, 
ia  aa  nniTBEMlly  admitted  that  it  did  not  ooanr  to 
ma  to  oaenpy  your  spaes  by  ealvisg  into  Una  point. 
I  aboold  auo  wish  to  remark  that  the  obord  ol  tho 
ao-oalled  "  diminiibad  7th  "  is  aa  often  taken  in  the 


a  or  ether  ot  its  three  forms  and  th 
may  be  taken  Do  arvy  note  of  tha  anala- 
_iioT,  and  ohromatie— mftkea  it  apeinally 
for  indnoing  modnlation  into  an^  Key,  — 


[1*611.]— Ir  J 

edited  by  8,  O.  Bae'ton  ■(Wftr'd,"TKk;' ftnd'Titer!    [""■  'S^llfTf.^r™"*;  ^"-17.1"  wlnTiVlhi.  ««.  it 
ISO*),  hi  wiU  find  OP  page  185  a  »pitft]  ayalai  of  .  ^.f'^^K'^'^J?^  ^T^^?  l^^^i^tJl 
MmmuniofttiOD  betw«r|er.ooa«t  ftlistanoo,  aimpi,  :  ■«>°1'^ /"^  from  C  .^  aay  one  of  the  24  k^  Inst 
by  holding  the  arm*  in  cartftin  poaitiona.     It  Oftn  bi    "  .-«U  ••  ""to  B  """" 
eaaily    learat,  and  I  bate   not  yat  aeen  a  bettei 
lyRtem.     I  think  that  whatCTor  Bjatam  ia  nsad.  ■ 
amftll  teleacope  will  be  neoaetary,  and  with  it  the 
iigns  may  ba  aoen  at  a  mneh  greater  diatanoe  tha 
witbont.  Mytholmioyd. 


THK  OOUPOTTHD  F17LI.E7  BLOCK. 

[11612.]— BanaBlno  to  my  lettara  (11^1,  May 

3rd,    and    113U8,   Hay    Slat)    "  Aliquaudo "    says 

(latter  11550,  Jnly  5tb|  :-••  I  nnderalood  Mr.  Jawa. 

bury  to  be  deaeribing  a  lire  blook^Suralj,  howerer, 


apeod,  baa  been  tsated  by  tbe  aide  at  it 


yi 


e  than  25  p 


S,  D,  Sanders, 


h'nrt^roD  "  Aliqnacdo  ''  aays  :— "  Will  Mr.  Jen- 
bnry  pleaie  to  laj  if  be  knowi  haw  maoy  rotationa 
ot  ti  will  ba  anffioienb  to  move  A  at  all,  let  alone  a 
Dompleta  roOttion^"  I  abonld  baTa  tbonght  that  ■ 
word  to  the  wiae  would  suSca,  and  no  one,  bowanr 
little  nned  in  meobaniaa,  would  Lave  a«ked  auoh  a 
[[nestion  after  aeaisg  my  etatemeat  (letter  113981, 
which  I  BtiU  matnUio,  that  tbe  amaU  pulley,  b, 
wonld  taka  up  <ilt.  of  chain,  while  tha  inuU  pulley, 
n,  would  tftke  np  1ft.  Iilrgo,  S  ral«tiout  of  B  to  1 
d{  a.  I  ahould  not  be  eurpriaed  next  ot  tha  ques- 
tion being  aaked  bow  to  arrange  tno  atmicirelaa  ao 
that  they  should  farm  a  oompleto  cinle  I  _  Uowerar, 
it  ia  not  an  eaey  matter  to  remoTB  pirin^M. 


May  I  reter  Mr.  Ballard  to  snob  standard  mrka 
aiStainer'a,  Maofarren'a,  Baoiater's  (whiakia  lb* 
tait-bookafthaBayal  Academy),  or  that  of  Sir  J. 
GkMi  (lee  page  33),  tbat  ha  may  make  himaalf 
ftcqaainted  with  the  true  deriTaUon  of  the  diminiahed 
7Lh.  The  whole,  howerer.ot  Mr,  Bftllard'a  letter 
ia  nihil  ad  mn;  tor  the  diapnted  noto  ia  not  the 
If!  (or  Cf),  which  ia  tba  minor  9tb,  bnt  the  Bit 
which  ia  the  minor  7th,  and  the  question  ia  npon 
tba  relatiTe  pitoh  of  thia  note,  and  tbat  of  tha  A| 
following,  WiU  "  H.  C.  K."  ba  so  good  aa  to  aay 
wbetbar  my  explanatian  saliaSGa  him. 

A.  OoatM. 


peata  his  inqniry.  Is  A  sharp  higher  01 
equal  to  tlie  piteh  ol  B  flftt  in  the  bar  ot  mnsio 
which  he  lue  aabmittedF  A  shftrp  in  the  instance 
quoted  I  hare  affirmed  to  be  the  Tth  of  the  key  of  B 
minor  to  which  it  introduoea  ns.  B  fist  eonaidsred 
aa  the  Tth  noto  of  a  aoftla,  i(  the  7th  oF  the  kay  of 
C  flat,  minor  or  major,  and  tbe  ratio  ia  :  Ai  A  slurp, 
tbe  7th  of  the  key  of  B  minor  or  major,  ia  to  B 
natural,  the  tonic  reapeotiTely  of  these  keya,  10  ia  B 
flnt,  tbe  Tth  at  tbe  keya  of  C  Sat,  major  or  minor, 
'    C  flftt,  the  tonie  rsspaatiTely  of  tbeae  keys.    " 
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thDB  tnnii  entirely  npoD  tbs  ratio  wfaioh  ... 
ol  tbeenharmoDioMKleiof  C  Sktan^  B  oatnral  bear 
to  each  other.    Fouibl;,  "  H-  C-  E."  trill  pr»  his 
Bim  (olotios. 
Cluimilcird,  Jnlj  6.  I.  T.  Ballnd. 

A  SSW  MUalOAIi  IVOTATION. 

ICofulMaad  from  page  318.  Mttr  1«40.) 

[14617]— Thi exiatenee of  dffi  along  irith iharpe 
and  Oati  ia  a  atandiiiK  proof  ot  ths  want  of  inge- 
Dsity  in  notation- makon,  and  how  easily  all  these 
erili  oonU  haTs  bren  aToided  if  theT  had  only  go^  ^"^ 
of  the  idea  of  doDbliag  the  itafl  oi  lioai  and  spaoeB  I 
TheiTordalar  aigniSea  that  the  ume  line  in  differaot 
•kta  tas  a  diffennt  name,  eaoh  <det  bariDg  a  peonliar 
nark  *btoh  giTM  the  name.  Theie  olete  are  a  oon- 
tinnal  aonree  of  iucanTenienea  to  moaiDiaD*.  Id  the 
nakinf  of  olefi  the  notatiaB-maker  had  hii  ohoic« 
of  too  erili— either  make  a  number  ot  ledsar  lines 
on  the  appar  part  of  the  baaa  atare,  and  hare  the 
liaae  and  bumi  of  the  aame  name,  or  have  tbe  hM« 
•taT«  of  the  aama  appearanea  at  the  other  ttaTea, 
but  of  different  name*.  Tha  notation-maker  hai 
cboteo  the  latter  eri]. 

In  the  new  notation  all  thme  erili  are  aroided. 
Ton  m^  hate  as  many  part*  of  muaie  Bi  yoQ  like, 
and  all  theliuea  and  apaOHirill  have  the  aame  name. 
Tha  broatd  Uoe  ii  to  tha  mnaidan  what  the  pole  alar 
ia  to  the  nangator ;  when  he  aeea  a  bioad  line  he 
koowB  atonoe  the  nanae  of  hia  linei  and  apaoea. 
However  naefnl  the  broad  line  may  be  it  eonld  not 
beaaedinUM  old  natation,  owing  to  tha  fact  that 
tbrae  and  a-half  apaoea  hold  an  oetare,  ao  that  if 
the  broad  line  bad  been  on  a  line  in  tbe  one  octare 
it  would  hare  been  on  a  apaoe  in  the  ntit  ootare, 
whioh  wonld  haTe  been  naelMa. 

Whatettr  opinion  there  may  be  a*  to  tha  merita 
of  the  abore  method  in  nnginx  or  playii^  there  ie 
Bot  the  amalleat  (lonbt  aa  to  ita  great  anperiority  in 
loehiiig  tbe  tboory  of  mn«e.  More  knowladga  of 
tha  tiwMy  nu  be  had  in  ont  nigfat  from  the  new 
Mlalion  and  ita  arolianoaa  tbaa  oan  b«  had  in  ui 
montlia  from  a  blaokboard  and  a  bit  of  ebalk  on  the 
old  notation — a  moat  miiarable  way  of  taaohini  the 
baantUol  and  aimple  aeienoe  of  mnaio  in  the  latter 
and  of  tba  uinetMoth  oentory,  amid  the  many  hnn- 
4nda  and  ihooaanda  of  inTtntionf  and  improTe- 
naaita  in  aeisnoe  and  art 

Should  tba  nniieal  world  adopt  tba  abore  notation 
two  aete  of  eharaoten  will  hara  to  ba  amplojed^  tha 
aame  aa  in  litetatom.    In  lltaratara  we  bare  pnnted 
booka  and  written  mannaoript*  i  the  printer  nata  hi* 
ownebaiaeterafortbeaake^  baaatyandlagil^^, 
whila  tbe  aoriba  naea  the  written  obaraolan  tor  tbe 
sake  of  expedition,  and  yet  no  penon  eomplaina 
the  labonr  ot  learning  two  e*ta  ot  eharaetara.    T 
notet  and  reat*  of  the  old  notation  oan  be  written  i 
tbe  ttaff  ot  aix  Uaet  aad  aii  apaoea.  Saorad  mntin 
toor  parte  oan  b«  printed  in  ona  oolonr,  bat  oatekea 
and  other  pieeea  irith  «|oaI  Toieea  «ill  raqnira  one 
noraeolonr,  that  areiT  aiDgar  m^know  hia  own  part . 
Thia  will  make  ansh  pieoae  a  little  mere  aspeuaive, 
(mt  it  will  be  found  to  be  tma  in  tbe  long  mn  that 
the  beat  ia  alwayt  the  beat  pmayworth. 

Tonng  people  who  are  not  acquainted  with  ani 
sotaUon  prefv  Ha  abore  to  araiy  other,  bnt  old. 
■logera  and  old  playen  look  npon  it  with  indifferenoe. 
^leyare  famibar  withtheoldor  the  aoLfa,  or  both, 
aind  tbeas  will  atrre  them  aa  long  at  they  lire,  and 
UMjf  are  not  going  to  trouble  MamaelTea  to  learn 
•DOther  notabon,  Eowerec  perfect  it  may  be. 

Hw  above  method  haa  oeoupiad  tha  mind  of  the 
writer  tor  npwarde  of  SS9  ^eare,  and  he  ia  quite  aatit- 
Bed  in  hia  owa  mind  that  it  ia  the  vary  notation  mnii- 
dana  have  been  looking  after  from  tiine  inmamorial, 
bnt  it  m^  not  tnit  tuir  preoraeeived  notiona  of  a 
parfeot  natation )  ooDBequentlr  it  will  not  be  aooepted 
by  them.  However,  it  anoh  diaeatiBfied  oritio  can 
invent  aanperior  notation  thi^  are  welcome  to  all 
the  hononn  ot  aneh  an  invention,  and,  it  not,  they 
will  have  to  oonteot  themaelrea  with  tbe  makeihifta 
of  the  old  and  the  monotony  ot  the  letter  and  Egun 

FnU  toore  in  the  old  notation  hat  16  apaoea  and 

20  linet,  making  in  all  36.  In  the  new  notation  full 
■oore  haa  la  linea  and  IB  apaoea,  in  all  37— aU  in  one 
elflf,  and  all  tbe  tinea  and  apaeetof  the  aame  name, 
and  DO  abarpe  or  flats  are  required. 

ThepTintedmnaiooB  the  meaanramant  principle  Ib 
far  anperior  to  the  written  mniio  on  the  character 
prioci^le— it  ia  neat,  Grm,  and  compact,  like  a  pieon 
ot  solid  maaonrj  ;  the  mua  ot  tbe  unnonj,  whether 
parallel,  COD lergiDg.  or  diverging,  are  aaan  at  onoe — 
the  octaTsa  and  aniaona  are  eaaily  known  ;  the  in- 
tiTvala  from  one  half-tone  to  eleven  balf-tonaa  oan  be 
pointed  ont  on  any  fall  aoora  of  printed  mnaio. 

Mniia  printed  in  eoloun  it  well  adapted  tor  pnblic 
eohoola.  Howthe  children  wonld  like  it,  and  if  ev»r 
ihtj  are  to  aicg  at  eight  it  mnat  be  by  a  notation  of 
thia  kiad.  Pieces  of  maaio  in  large  aiae,  like  rsd- 
giaphioal  nmpi,  hung  on  the  wall,  eoald  be  aaas  hy 
tbe  whole  daaa,  and  changed  every  nowandtneu, 
«ud,  aithongh  it  ahoold  be  a  little  more  eipenaire 
than  other  notationa,  the  advantagea  would  far  more 
iiAao  aeaiiterb»lMae«  the  diaadrantage*. 


MAJOR   MUSIC  AS  PBIMTED 


^^^Si 


MUSIC  AS  WRITTEN 


E 


[lanD 


in  cbaractera.    Tbe  note*  and 


raata  of  tha  old  notation  are  written  on  the 

J  lines  and  apacet,  ao  that  there  will  alwayt  be  a 
Diarked  difference  between  the  mntie  tor  tbe  inttm- 
mentand  tha  mnuc  for  thevi^oe,  aad  thoie  who 
bave  been  aecnttomed  to  play  from  the  eld  notation 
will  find  little  difflonlty  in  plajiug  from  the  new. 
Bobart  Wark. 
98,  Bdd-atreet,  Bridgeton,  dhtagow. 


[14618,]— T  AM  gtad  to  tee  Hr.  Jack»>n'a  reply 
ay  qneation  (latter  14588),  and  that  be  aefcnowMg 
that  the  ahtfp  of  tha  note  below  (in  the  aoale) 
bigher  in  pitoh  thui  tbe  flat  of  tba  note  above ;  for 
if  it  ie  M  in  the  inatanee  I  have  given  on  p.  344,  it 
anat  obvionaly  be  ao  in  all  oaaet.     Ot  oonraa  V~'~ 
II  qneation  tor  the  ear  to  decide ;  there  la  no 
■Dthority  whatever  ;  no  preoooceived  notiona  from 
unalogy,  however  eymmetrical,  however  elaborately 
inppoiied  by  Ggnrta,  ean   have  any  claim  to  settle 
1  maaical  qaeatiou~to  the  ealtivated  ear,  and  tbe 
Mz  alone,  the  final  appeal  mnat  be  made. 

"^0  enable  any  one  who  haa  a  goodaod  praotiaed 
that  has  not  been  hiaaaed  by  the  equal  tempera- 

it  of  the  keyboard,  to  dedde  thia  pmnt  for  h'm- 

lelf  I  would  auggtat   tha   toUowing  eat   of   many 


Q  — A 


Take  eaoh  example  by  itielt,  and  having  sdjoated 
tha  ear  by  playing  a  few  ooDaecntiTe  abarda  an  the 
pianoforte  la  the  aame  key,  then  atrikfl  tbeCrat  ot 
the  two  chorda  given,  lake  up  the  Bit  with  the  voice, 
and  then  aing  A  with  voice  alone-  Upon  aoanding 
the  A  on  Iha  pianoforte  immediately  atterwarda,  it 
will  be  found  to  be  too  flat,  or,  what  ia  the  aame 
thing,  there  ia  too  wide  an  interval  between  A  and 
the  Bit,  whioh  by  equal  temperament  ia  made  to  do 
duty  for  both  Al  and  BEE.  Now  modulate  into  tbe 
key  of  B  major,  in  order  to  adjust  the  ear,  and  follow 
the  tame  conne  with  the  tecoad  example,  and  the 
B  ot  tba  pianoforte  will  be  found  to  be  even  more 
atrikingly  too  aharp.  The  conolnaion  ia  ebriooa — 
via.,  that  BD  u  lower  in  piteh  than  AS- 

I  afaontd  add  that  the  pianoforte  moat  boot  strioUy 
eqaal  temperament,  and  thoroughly  vrell  in  tuna,  to 
inann  ancoeaa.  And  any  one  who  triea  tha  experi- 
ment ahonld  (nnleaa  be  ia  aconatomed  to  aneh  deli- 
cata  ahadea  of  pitch)  not  be  content  with  merely  one 
attempt,  but  try  it  over  and  over  again  atb 
interval  when  tba  ear  it  not  eieited. 


ay  as  well  aay  here,  in  anawer  to  A. 
•rhote  letter  (11513)  I  take  to  be  good 
— ■ae— that  I  am  very  far  from  kxikuig  i 
■ment  with  anything  like  eonteoi^ 
itrary,  I  oontider  it  to  be  a  marvdlonaly 
and  piaotical  oompromite,  aatdafyina;  tha 
well,  andumpHd^  itaelf,  when  coiArHtei 
complicated  keyboarda  that  have  been  I 


Blagrove  haa  more  than  once  remarked  to 
'ng  theae  mattert  with  him,  "all 
-..,  — lot  theae  refinementi  and  the  dilfi 
intervale  in  the  different  keyt  it  no  doubt 
trne ;  bnt  only  play  aa  well  in  tnne  as  ' 
forte  and  yon  will  do  wall  anangh."  What 


eorreepondenoe  I  had  with  bim , 

-~ibjeet  I  waa  diaooaaing  with  him  at  the 
_-ime  anhjeet  which  I  treated  of  in  the 
Mbcoanic  CVol.  XVUI.,  p,  337),  a 
"Ji  B."  inqoiraa  ahont. 

And  DOW  with  rward  to  that  f  nrther  i 
aaid  I  had  to  aak  if  f  got  aoorreetreplyto 

' I:  If  Alls  higher  in  pitch  thai 

poeaible  in  the  nature  of  thinga 

the  intervala  in  the  major  keys  ot  G,  A,  t 

■~"a  aa  thoae  u  tbi 

tm  for  ineartii^  i 

, r  tone  wilhont  t 

into  tbe  tone  above  P  I 

[14819.]— "H.  C.  K."  Oetter  14557) 
npatienoe  with  the  definition  I  gave  ii 
a.  P."  of  tbe  rule  that  detorminea  tbe 
the  notea  oI  mnaio  in  thair  relationt  to  a  | 
note,  and  impliae  that  ha  himtelt  doea  i 
ataod  it,  and  that,  moat  probably,  De 
"  O.  P."  I  think  it  ia  likely  that  thia 
first  thing  "  B.  C  E."  haa  met  with  u 
cnaaion  tut  he  baa  not  nnderetood ;  bn< 
think  it  deairable,  and  it  ia  oerteinly  not  pi 
that  for  hia  inatmetiou  I  alumld  go  throi 
explanatory  detaila  already  anpplied,  tbi 
— '■■-h  is  conniaely  atated  id  the  definilioi 
I  may,  bowerar,  be  allowed  to  ra 
C.  K."  OBght  to  know,  if  he  doea 
k'ndi  of  aeriea  of  notce  are  aienifi 
a  the  harmonic  and  the  hypharmnnio 
and  to  tboTonghly  perceive  that  thn  ai 
the  two  moat  simple  kiads  of  seriaa  or  ral 
that  oaD  exist,  aud  that  the  diatonic  aca! 
poaed  ot  two  of  eaob  of  tbeae  oonneeted  U 
the  manner  whioh  is  alao  the  aimpleat 
and  that  it  ao  happenathal  the  diatonic 
take  it.  forma  a  very  aooetaible  iUnttral 
principle  ot  erolotion,  or  the  growth  or 
or  proceaaion  ot  natural  faota  and  oirem 
wbioh  principle,  aa  it  aaema  to  me,  ia  ain 

'-" — ' in  the  oonneotioa,  aequenoa,  o 

la  in  their '  respective  cIssh 
ot  tha  scale  thia  kind  of  re 

H.  C.  K."  comprebeudt  thi 
at  tbe  harmonic  and  tbe  by 
ooncordi,  and  it  ohaoaing  a  key-note,  tay 
firat  write  down  tha  notes  of  theharmaa 
which  baa  C  tor  ita  origin,  and  then  i 
"le  notei  ot  the  hyphumonio  concord 
loat  oloaely  related  with  it — namely,  t 
ai  in  tbe  next  place  writ«  dawn,  ai  < 
armonie  oonoord,  the  one  which  he  1 
iDst  closely  rebited  to  that  of  C— namel 
looie  concord  ot  G- ;  and,  Laatly,  writi 
le  aeoond  hvpharmonie  oODoord,  the 
closely  related  to  that  of  £  obtained  abovi 
the  hyptmrmonie  ooacord  of  A— he  will 
the  diatonic  aoale  aoooiding  to  tha  piiot 
definition  at  whieb  be  appeare  to  take 
Tbe  aereral  canoordl  he  will  bave  put 
when  he  haa  ao  done  will  be   tba  two 

Ci  C  G  C  E'  G',  and  Gi  G  D>  acnto,  G^  I 

and  the  two  hyphannonic  concord 

E'E  AEiCi  At,audA' A  Dgrave,AiI 

All  theae  notea  may,  it  ia  obvious,  be  n 

3tave;  and,  plsoiog  them  within 

octave,  the  diatonic  aoale  in  the  I 

ahown  as  eonaiating  of  the  notea  C,  Dgrat 
E  F  Q  A  B  CI.  Now  thereeuUaat  rat 
notes,  within  tbe  oetave 


1095435152 
'■  »'  8'  4'  3'  a'  3"  8"  i 
and  they  are  tbe  ratioa  which  baveagaii 
been  verified  in  the  most  aatlstaotory  i 
phyticiata  of  tha  gnatett  abili^,  in  w 
mony  the  moat  perfect  reliance  it  pUi 
tolly  by  thinking  men  who  have  not  foe 
performed  the  eiperimanla.  "  Alloi 
■'  H.  C.  E,"  at  I  nndarataud  him,  " 
to,  if  yon  an  referring  only  to  tbe  fcar 
deny  that  theae  ratioe  are  equally  *jgt^ 
keya"    Whataver  aoqaaintanee  "H.  C 
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I  it  ii  qwdifiad  to  miit  him  id  obtuniDfc, 
|MMi  M  hu  mi  to  le*m  tho  timpla,  wsU- 
wd,  indupntibla,  laot  Uut  tbc  ntioa 


I  uie  ume  in  arvy  ka;— a.fr.,  the  ntio  of 
n  Ii  alwiTi  2  : 1 ;  of  the  fifth  ii  ■Iwoje 
the  third,  6  : 1 ;  <rf  the  fourth,  1 :  3  ;  aad 

H.  C.  K,"  giro  ni  >  linile  icituoa  of  > 
rhieh  he  hu  diieorarad,  or  meoix  ot  tba 
IE,  that  the  r>tia>  of  tbe  notM  in  raUtioa  to 
'-note  an  not  tiie  lame  >■  thij  are  id  the 
d  will  be  inform  ni  what  the**  qb- 


t*  donb 


TT«d.  J.  Jaokaon. 

II.'B  KATHSHATIOB  OF  MnaiC. 
.]— Hb.  Fbid.  J.  jACzaoM'a  Taluable 
tiOBi  to  the  aateBoe  Vt  tbe  mathematios  of 
otwithitaBdiog,  I  mnit  eaodidir  oonfen 
vhatoTsr  eanae  owin(r — bit  own  oUbmimu 
tbec— hii  «lncidation  of  the  geaeration  of 

doei  DOt  conTej  to  mr  mind  >o  deal  an 
10  matter  as  doei  Catiil  ia  hia  trealiae  on 
Df,"  which  TeoctTcd  the  wnction  of  the 
toire  da  Mwiqae  of  Puis,  on  the  11th 
in  the  91h  ;<«  ot  the  Bapnblia,  Ha;  1, 
fith  him  a  Btring  of  a  oertain  lenftth  in  it* 
■Bian  aiTei  the  aoand  of  a  certain  tonic ; 
'  re;  OBO-third.iti  twelfth; 
kT*;  One-Stth,  ita  Mran- 
)ae-iiith,  ita  ninatMotfa)  ono-iavanth,  ita 
rat)  ono-ai(htb,  ita  twon^-ieaaid ;  and 
I,  ita  twenlj-third.  Battiog  out  from  the 
re.  of  the  firat  HHnd,  there  ia  tonnd  in 
reniOD  of  tbirdi  tbe  chord  1,  3,  S,  7,  with 
r  9th,  aad,  aetliDBOnt  from  tlia  tripla  Sre., 
1  1,  3,  5,  7,  with  the  minor  gih.  ThtM 
a  la;*,  oontain  all  thoae  amploTcd  in  hu^ 
rhos  from  thoae  wa  hara  tlie  major  oommon 
laiatiDB  of  one  majai  and  one  minor  3rd  ; 
r  ot  one  minor  and  ona  major  3rd,  or  tbe 
«  impetfaot  eommon  obord  of  tuo  mivor 

tbe  Hoond  note  of  the  mioor  mad<;  tke 
■■  7th  ot  000  mnjor  and  two  minor  Ihirda 
If  on  the  dominant ,-  tbe  minor  7tb  ot  two 
iirdi  aod  ona  major  on  the  tonio ;  the 
id  7(b  ot  thraa  minor  tldrda  in  the  leading 
tba  minor  mode  i  tba  major  9th  of  ona 
iro  minor  thinia  anid  ona  major,  and  tba 
I  «t  one  mftjor^  and  tbrae  miior  thirdi  on 
I.  From  t^  inopaelion  we  gather  the  im- 
of  tba  BUBor  aad  major  thirdi  in  mBiio, 
Dorroborata  ■  prior  aaaertion  to  tbe  efleet 
ttain  Id  tho  mind  aoenrate  and  olaar  ttppre- 
ittbenatoiaotUMlatarT^  of  tho  nuBor 


OOBAFHIO   OB  OOIiLOTTPIC 

PaHTTlWO. 
.]— SOUK  timo  axfo  I  law  a  ootioe  in  UwM 

of  an  antographia  printing  prooaaa,  b; 
!  which  it  waa  aitertcd  tbat  a  namber  aC 
gldbeobtainedfromthaoae  writing.  I  took 
ble  to  prooora  the  apeoifioation,  and  giie 
■ring  ai  an  abatraot : — 
Iginal  writing  or  drawing  ia  to  b«  made  bj 

an  ink  bariog  apeeinl  or  paenliar  propartiaa 
dbilitr,  to  nOB-liabilitj  to  mn  or  aprsad  in 
Doe  01  maiatore,  and  to  tba  permotion  of 
r  or  anrfaoe  written  or  drawn  on.  Tbii 
ink  ia  oomponnded  hj  diaioliitifj  auiliaa 
[ot  the  colour  the  ink  u  required}  in  aoetio 
in  otbar  anitable  aaWenti  tbat  will  effeot 

pnrpow,  and  adding  thereto  a  imall  per- 
tmj,  about  ten  |Mr  c«it.)  ot  gWcerino.  The 
>r  drawing  harios  been  produoed  by  thia 
r  dcaociption  of  ink,  whan  dry  ii  placed 
nk  aarfaoa  downwardi  en  a  ainc  plate  or 
icrmeabia  aabatanee ;  a  ahaat  of  p^mt 
'  damped  i>  then  plaoed  npon  it,  and  ia 
rith  a  watarproof  ibaat  to  prsTsnt  the 
1  ol  wet  or  moiatnro  tiiarafrom-  Thav  are  , 
tther  BDbjeetad  to  preaaore  in  anj  oidinar;  ' 
ireaa  that  will  eiTe  an  enn  and  oontinnona 

nntil  tho  ink  from  the  origiDal  writipg  or  . 
lenatrat^a  to  tbe  aheet  of  p»per  above  it, 
idoeoa  thereon  a  conntcrpart  or  oop;  of 
laL  This  copy  is  thenremoTed,  and  a  frceh  [ 
paper  antaatitntad,  and  tho  aama  operationa 
nnonalr  repeated  until  tbe  ink  from  the 
rriting  or  drawing  ia  axhanated  or  ceana  to 
letoMiiea.  Tbeapplioationot  thiiinrention  , 
nflned  to  tba  nao  ot  ordinarj  paper  or 


la  prooau  »  paper  ia  dreaaed 

lb  which  ii  brittle  andar  preaaore,  and 
Itb  the  ahoTe  deeoribed  iok  thereopoo,  tlie 
laing  an*  anitable  inatrnment  for  oonTf  jing 
■d  preaalng  tberawith  ■ofGcientl;  to  ropLnre 
M  o(  the  paper  in  the  direction  ot  the  tinea 
rritiBK,  drawing,    or  other   dotice.    The 


exhanatad,  or  in  ud  of  iterepleniahmBat,  fresh  coloor 
ia  anpplied  by  moana  of  a  pad. 

Tho  adrantaget  tbat  can  be  deriTed  from  the 
adoption  ot  thete  improTomeata  m  oompared  with 
other  proceaeea  ot  antognphis  printing  oonsiat.  It  ia 
said,  in  tbe  great  aimplim^  {^  the  operations,  in 
economy  of  printii^  colanr,  in  an  laoraaaed  prodnc- 
ti(m  or  nambar  of  coiuaa,  aod  in  great  ecooomj  of 
time,  a*  tbara  are  no  intmnediata  operationa  naoee- 
sary  between  writing  tbe  orinnal  and  printing  tba 
copies.  It  will  be  oboorred,  Bowerar,  the  patentee 
saya  that  tbe  applieatioB  of  the  iBTontion  ia  not  oon- 
Sned  to  tb«  nia  of  ordinary  paper.  It  wonid  be 
interestigg  to  know  it  ordinary  paper  is  initabla  for 
tbe  pnrpoaa,  or  whather  tho  paper  moat  oot  bo 
tpMiBlly  prapared.  If  lo,  it  appears  to  me  that  tba 
claim  to  a  patent  faila  by  inadequacy  of  apacifioation. 
Selim. 


r  Sj  prapared  in  Canada  balaam ;  nndoubtedly 


, IDStiflad  beoaosa  ^all  flies  ^oyniiadn)  in  _  . 

poaitiog  do  insert  an  irritating  floid  that  ceneea  the 
galia  tor  the  protaetion  and  nntrimant  ot  their  larra. 
The  apooimen  I  haTO  ia  larger  than  a  amall  waap, 
being  a  little  orer  Jin.  in  length.  Tba  saws  are 
different  to  the  iilnatration  in  Bogg'*  mannal.  I 
quita  agree  with  tbe  wiab  to  have  biatologieat 
matten  diaonaaed  in  tho  EsoiJeK  MmcB&MtC. 
There  are  ona  or  two  queation*  I  aboold  like  to  aik 
mioroacopieal  contribntors.  Has  any  one  aesa  a 
Tsrtifftl  aeotion  ot  hnman  retina  as  generaltj  ginn 


The  repliee  of  Mr.  Lanoaater  and  "  Jopapy  "  to 
anery  S3330  will  aearoaly  be  aatiatastory  to  Edgar 
StODS.  Hr.  Lanoaiter  cannot  have  seen  a  Seitiert 
Ho.  7,  or  ha  wonid  know  tbara  ia  no  word  "  nn- 
DOTerwl "  to  sat  it  to  ;  therefore  the  raat  at  hia  in- 
itroctions  are  not  of  much  use.  Beaidea,  there  are 
Few  etands  steady  eaongh  to  tnm  tbe  adjustment 
at  a  M6tb,  and  allow  the  object  to  remain  in  dii- 
kinot  fooua  while  the  fingers  are  npon  it-  Being  an 
"  """  ■'   '"  not  eaay  to  bring  snrtaca  ot  oorar 


,_,  ,  .  ..n'a  orHaxley'a  P  I  am  per- 
fectly aware  that  they  an  meant  to  be  diagmmmatio, 
but  I  want  to  know  whather  any  one  has  aeon  slides 
that  wonid  jastity  this  inlerpratfttian,  or  a  prepara- 
tion that  would  oonrey  tha  idea  from  which  the 
aemi-diagrammatia  repraaentation  ot  two  amall 
lobuti  of  the  Inogs  in  Qoain — thit  ia  alto  giran  in 
Hoiley'a  "  Elamentaij  Leasons,"  and  othera— i.e., 
the  twmination  of  the  emaltast  brouflhial  ramifiea- 
tiona.  Alio  a  aeotiou  of  kidney  that  will  show  an 
afferent  and  aBerant  Tsaaal  oomplets  in  a  malpigbian 
capsule.  Tb«o.  laod. 


looks 

modify  bis  opinions.  Ha  ia  certainly  deoared  ii 
tbiDhing  eaoh  pad  has  a  slit  in  it.  Lat  him  olean 
a  alip  and  confine  a  fly  npon  it  tor  a  few  seconda, 
baniing  bead  downwarda.  Hs  will  then,  with  a 
aofficiently  iDlenae  oblique  light,  be  able  to  sss  the 
foatprintB.  There  ia  no  Tostige  at  aplit,  bnta  serica 
of  data  tike  the  pattern  on  a  diatom.  Each  dot  I 
consider  the  mark  of  a  separata  hur  on  tha  mam- 
braneons  pad.  Efidently  the  pad  bean  all  oyer  it, 
touching  with  each  individual  hair.  He  mnat  not 
let  hia  fly  remain  long,  or  else  he  will,  with  his 
□laws,  aoratoh  hia  footprint!  all  to  a  meas.  He 
must  also  bold  tbe  slip  horiiontally,  or  tbe  Sy 
sannot  bold  in  one  place.  Wbcn  the  slide  ia  on 
edge  hia  teet  slip  like  those  of  a  man  on  a  olaj 
bitl-aida  in  wet  weather,  only  more  ao.  It  is  no 
nae  to  pot  the  fly  to  walk  on  top  of  glaaa,  aa 
baring  no  neceaiity  to  use  hia  pads  he  will  make  no 
marks  with  tham.    I  think  ''E.  C.  H."  will  also 


into  view.    My  inatrnment  i>  Colhni's , 

DOt  firm  enonah  to  perform  sach  an  opemtifKi  on 
inccesafnlly.  I  faund  it  boat  to  put  the  collar  to 
So.  3,  and  nerer  alter  it.  Being  ao  immeraion  it 
Joea  not  matttr  whather  the  collar  ia  at  1,  2,  3,  or 
t.  Find  tbe  beet  point,  and  then  do  not  mess  with 
it  I  have  had  little  time  lately  at  my  diiposal, 
bnt  I  think  it  will  he  welt  for  correapondenla  not 
to  wBsta  their  time  orer  the  "poiariacope  apot 
lena,"  or  tha  starch  obaerTationa  of  Itfr,  Sims,  spite 
Dt  Mr.  Allen's  approval  ot  tha  latter.  I  think  Hr. 
Bohson  (11566)  will  find  tbat  beat  U  not  the  cause 
it  tadpoles  beooming  troga  earlier  than  they  otbei^ 
wise  do.  I  Sod  beat  actnaUy  retuda  tbem.  It  ia 
animal  food  that  ia  a  neoeasi^.  Btaax. 


DI-miTHTl^  AND  BITB7L  HYDBIDX. 


•eems  lo  lettle  the  matter  in  fanmr  of  &«  idanti^ 
i>f  tree  methyl  and  atbjlio  hydride. 

'Wm.  John  Grey. 
NeweMtlo-npou-Tyna,  July  11. 


Itoit  may  be  raatored  to  its  original  whitOMM 
\ij  alsa^git  with  a  pieoaet  banit  pnmioe-stinie  aiid 

ml«r,  and  then  pl«^g  it  under  glaaaea  iu  the  ann'a 
faya.  Can  any  of  Our  roadar*  eorroberate  tUs 
■tatemeat  F 

Tq^a. — A  tap  tor  a  nut  an  inch  daq>  required  to 
be  juat  movaUe  upon  the  bolt  bj  hand  must  he 
made  a  trifle  larger  Uiao  if  it  were  intended  to  make 
a  not  Xn.  deep  a  similar  fit.  Tba  reaaon  is  that  the 
rariation  in  the  ipitch  ot  tbe  thread,  whioh  always 
Aoonrs  in  hardening,  is  greater  in  a  length  of  2m. 
than  it  is  iu  lin.  of  Uic  length  ot  tba  tap.— Sciaati/io 

Black  Tinlah  for  Braae. — Make  a  strong  solo- 
don  of  nitrate  of  lilver  in  one  dish,  and  of  nitrate  of 


1  another.    Hix   the   two    togather,    

:  ^Innge  tbe  brass  into  it-    Now  hast  thebmss  OTao^ 
mtil  the   required   dq^ree   of   dead    blackneas   u 


:lean,  tbe  By  will   n 


oatly 


[etbe  brass  into  it 
the   require " 

obtuned.    This  if 

jtmment-maksn  to  produce  the  beaatit 
eolonr  lo  much  admired  in  oplieal  inatramenta. 

Strengtli  of  Iron  at  DUfBrent  Tempantnraa. 
-a.  Fiaati  aod  Q.  Saporito-Biooa  find  tbat  tba 
itrengtb  of  iron  at  differaat  tsmperatnrM  (bonra 
peenliar  irregularities.  Tbe  etroogtb  in  a  wire 
irhlch  ia  rapoMd  to  a  doll  red  beat  diminiahee,  with 
increaae  of  temperature  from  14°  to  50°  C.  then 
Iccreasea  to  90°,  diminishes  rapidly  lo  120'',  ronu^na 
Muatant  to  S00°,  sinks  slowl*  to  335°,  then  oomea  a 
inddan  iooraaae,  whioh  ia  followed  by  a  gradual 
liminution.    The  atrength  ia  grater  at  800°  than 

tti*r. 

Ttia  Tolophone  m  a  Qalranoaeoii>e. — M. 
J'Arsondal  baa  oompued  the  telephone  with  tbe 
animal  nertr^  as  an  indicator  of  aleotricity,  and 
itatea  that  tka  poorest  telepbone  is  at  least  a 
tinndrad  timaa  more  aensltiTe  than  tbe  nerra.  In  tba 
lilenee  of  the  night  be  baa  beard  tbe  telrphone  vtbnte 
wben  the  indnotion  coil  was  removed  to  a  distenoe 
Sftean  times  greater  than  that  ot  tha  miiiimum 
nerTonB  cimtation,  indicating,  according  to  the  law 
at  inverse  aqnarea,  aaeiuibiltty  more  than  200  times 
jreater.  Ha  raguds  tbe  telephoDi  aa  the  best  of 
sU  galvanoaoopes,  both  forfaabia  aleotric  rariationa, 
and    for    feeble     continuous    cuncnta.— Cotnpfat 

MaDganOBO  Bronie.— Prof.  Qenti  pnbliahaa  an 
scalysis  of  ■  apaeimen  of  manganeae  bRmia  from  a 
rraiuylraDia  factory.  It  is  nearly  of  the  oolour  of 
brasB,  is  tonacioas  and  ductile  under  the  hammer, 
and  eontaina  Bulpbnr,  manganeaB,  ooppcr,  line,  iron, 
vitb  tmoee  of  silica,  tin,  and  carbon.  The  eaaeuUal 
ingredients  are  15  parts  ot  copper,  4  ot  manganaae, 

Eddisa. — In  Faye'a  commnnication  to  the  Tranefa 
Academy  on  tbe  marement  of  tempests,  ha  referred 
to  a  memoir  ot  M.  Belgrand's  npon  the  eddies  oC 
running  water.  In  some  aubtequeut  remarks  Be^ 
ffrand  atated  that  erary  modification  of  tba  bed  of  a 
river  prodncea  eddiea  which  diminiahee  tbe  Telodty 
gf  water.  Tbe  phenomenon  ii  so  common  aa  to 
sttraot  little  attantion.  The  well-determined  canaas, 
<  nbloh  may  give  soma  idea  ot  tlie  movamenta  of  the 
'  itmoapbera  or  of  tbe  eroaion  ot  vallaya,  ha  con- 
lidcred  under  tliree  heads  :  1.  Eddies  which  brinf  tha 
I  trater  from  tha  middle  toward*  the  banka  ot  a  waler- 
I  murse ;  2.  Eddies  at  bends ;  3.  Eddiea  at  the  jnno- 
lion  ot  oonflnantB.  fla  illuatrated  hia  remarks  b; 
reference  to  numeroua  geotogioal  reBa.V(*,f».v«^5 
I  along  tba  hai&a  til  'iua  %«BA.''&iK'ttAzii»,  v:&'^» 
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SEFLIES  TO  QUERIES. 

•«•  In  fhtiir  fliiMwrt,  OorrettHmdmU  are  r». 
MMcMiUy  r0q%tmUd  to  mmtion,  in  9aeh  v 
tM  HUB  amd  mmk^r  of  the  qntry  cwImcL 


[32209. J  —  STstemaiio  Mexnory.—  ^ '  laoflmaffe 
meMB  anythinsr.  snrely   Wm.   John   Gray  (32209, ; 
p.  424)  matt  be  jokioflr  when  he  woold  try  to  pAnoAde 
OS  '*  IXktes  are  about  the  moat  naelesBform  of  know- 
ledge."   He  could  icaroely  hold  the  pt'nona  who  , 
ooald  fix  the  exact  date  of  all  events  in  the  world's  , 
Uttle  history  were  behind  othera  in  their  peculiar 
line  of  research  into  the  secrets  of  facts  or  fiction.— 
Financial  Agent. 

rS2289.]— Syatematio  Memory.—Beinsr  only  a 
tjrro  in  the  art  of  mnemoDics  I  doubt  whether  I  can 
be  of  muck  assistance  in  the  way  pointed  out  bv  Mr.  i 
Qitj,  I  inquired  in  the  English  Mechanic,  March  ' 
1,  for  a  more  useful  work  on  the  subject  than 
Maolaren's  or  Stokes's.  Failing  to  obtain  one  I  set 
to  work  on  Maclaren's  system,  and  compiled  the 
table  publiched  June  21,  which,  though  imperfect,  I 
find  Tery  useful.  My  first  attempt  was  to  remember 
six  subjects  in  a  sermon ;  my  next  to  remember  22 
heads  and  other  i>articulars  of  a  sermon  I  was 
listening  to.  I  succeeded  in  remembering  20  of  them 
in  their  proper  order.  And  any  method  of  enabling 
vne  to  rembember  a  sermon  or  lecture  is  not  to  be 
disparaged.  The  same  means  could,  of  course,  also 
be  employed  to  enable  a  speaker  to  remember  the 
heads  of  his  lecture,  &c.  I  hare  lately,  by  the  same 
means,  fixed  in  my  memory  the  text  and  the  first 
Terse  of  each  hymn  in  KeUe's  "  Christian  Tear"  for 
the  26  Sundays  after  Trinity.  Neither  do  I  see  much 
difficulty  in  applying  the  same  process  to  the  ac«)uire- 
ment  of  any  science  or  language  where  such  help  may 
be  necessary.  Mr.  Grey  says  dates  are  about  tbe 
most  useless  form  of  knowledge,  but  such  an  asser- 
tion would  be  dirouted  by  many  scholars ;  and  dates 
are  acknowledged  to  be  one  of  tbe  most  difficult 
things  to  remember  without  some  kind  of  artificial 
assistanoe  to  the  memory.  The  **  Fall  of  Lodore  " 
might  certainly  be  learnt  by  heart  in  the  ordinary 
way,  bnt,  without  some  svstem  of  mnemonics,  most 
ptrsons  would  find  great  difficulty  in  remembering  26 
wxtt  and  first  verses— as  mentioned  above— in  their 

r roper  order.  When  the  memory  has  no  great  difficulty 
don't  see  the  need,  or  even  use,  of  mnemonics,  bnt 
when  anything  unusually  difficult  has  to  be  mastered 
mpr  limited  experience  teaches  me  that  mnemonics 
will  work  wonders.  I  hope  some  one  more  able  will 
reply  to  this  query,  if  not  I  will  endeavour  to  look 
into  the  subject  and  reply  again,  although  I  don't 
tiiink  Mr.  Grey  would  find  muck  difficnlty  in  tracing 
oat  a  path  for  himself.— W.  P.  Ibon. 

[82401.]— Tamera'  Commit.— Several  recipes  for 
turners'  cement  are  given  in  Spon's  *'  Workshop 
Companion."  The  essential  ingredients  of  these 
are  resin  and  wax.  The  common  elastic  gluA  sold  at 
the  grinderv  shops  would  possibly  serve  "  V.  B.'s  " 
purpose,  nnless  he  wishes  to  polish  his  brass  disos  in 
the  lathe,  in  which  ease  he  had  better  nse  soft  solder 
and  a  metal-faced  chuck.- Gimchack. 

[32712.]— Saoondary  Batteries.— If  a  piece  of 
copper  and  a  piece  of  sine  are  partly  immersed  in 
dilute  sulphuric  acid— HtS04  +  HaO— and  the  two 
metals  are  joined  by  a  piece  of  copper  wire,  tbe  cine 
begins  to  dissolve   immediately,   and   bubbles   of 
hydrogen  collect  on  the  copper  plate,  whence  part  of 
them  rise  in  the  liquid.    At  the  same  time  a  current 
of  electricity  flows  in  the  connecting  wire,  and  its 
exiitence  can  easily  be  proved  by  means  of  a  galva- 
nometer. In  a  very  short  time,  however,  the  current 
begins  to  gradually  decrease  in  strength.   The  cause 
of  this  occurrence  is  to  be  found  in  the  accumula- 
tion of  hydrogen  on  the  copper  plate.  These  bubbles 
of  hydrogen  set  up  a  current  flowing  in  an  oppoMite 
direction  to  that  of  the  current  produced  by  the 
battery   itself,   and,   though   secondary    currents, 
partly  neutralise  the  primary.     This  phenomenon 
18  inadequately  called   polarisation  of   a   battery. 
Various  expedients  have  been  resorted  to  to  over- 
come its  evil  effects.    One  of  the  most  successful  has 
proved  the  use  of  the  porous  partition  and  two 
liquids  for  one  pair  of  metal  plates.    Grove  soon 
made  nse  of  polarisation,  and  invented  his  well- 
known  gns  battery.   But  the  most  useful  application 
of  the  laws  of  polarisation  is  the  secondary  battery. 
Grove's  gas  tMtttfry^  consiHts  of  a  glass  bottle  filled 
with  dilute  sulphuric  acid.    In  the  liquid  are  fixed 
two  plates  of  platinum,  each  of  which  is  oonnocted 
with  a  platinum   termini   fused   into   the   glass. 
When  the  poles  of  a  circuit  containing  a  galvano- 
meter and  a  battery  are  attached  to  the  two  terminals 
of  this  gits  battery,  hydrogen  is  collected  on  and 
over  one  of  its  platinum  plates,  and  oxygen  on  and 
over  the  other.     If,  after  a  while,  the  battery  is 
taken  off,  the  needle  of  the  galvanometer  shows  a 
deflection  opposite  to  that  ehown  before  with  the 
primary  butter  v.    We  have  here,  then,  a  striking 
proof  of  the  (ffect  of  '*  polarisation  "  of  plates  of 
metal.     1'he  two  platinum  plates  show  polarity. 
They  are  the  "  poles  "  of  the  gas  battery,  whose  cur- 
rents flow  in  a  direction  opposed  to  that  of  the 
primary  current.    If  we  take  a  circuit  contaiuinir  a 
galvnnomet<r,  and  whose  terminals  are  two  plates 
of  platinum,  snd  wo  insert  one  of  the  plates  in  h  jar 
filled  with  hydrogen,  and  the  other  in  a  jir  filled 
with  oz.VKen.  and  ilun  i|uickly  plunge  t\w  plates  in 
ffater,  iLe  ^aJruuonii'tcr  shows  a  dcflnctiou  :  a  cur- 


rent is  flowing  from  the  plate  which  was  plunged  in 
hydrogen  to  that  which  bad  been  kept  in  oxygen. 
In  this  case  a  current  has  been  obtained  with  one 
metal,  and  without  the  use  of  the  primary  battery. 
De  la  Bive.  of  Geneva,  first  discovered  that  the 
chemical  affinity  between  peroxide  of  lead  and 
hydrogen  was  exceedingly  powerful.  From  this  fact 
it  was  concluded  that  plates  of  lead  would  make  a 
better  secondary  batterv  than  plates  of  platinum, 
and  Ritter  experimentally  determined  that  a  battery 
with  lead  plates  would  cive  six  times  the  electro- 
motive force  of  one  with  platinum  plates  of  the  same 
sise.  Lead  is  a  very  cheap  metal,  and  it  can  easily 
be  hammered  into  very  thin  sheets.  Plates  of  very 
large  sise  can  therefore  be  put  in  a  small  space  when 
rolled  up.  All  these  qualities  recommend  lead  highly 
for  use  in  secondary  batteries.  To  oonstruct  a 
powerful  secondary  battery  we  should  make  twelve 
celU,  each  oonple  consisting  of  two  thin  plates  of 
lead  of  12  square  feet,  9in.  wide,  and  16ft.  long,  sewn 
in  coarse  cloth,  and  rolled  into  a  spiral,  in  the  same 
way  as  the  plates  of  a  Hare's  defl^ffrator,  and 
arrangetl  in  the  ordinary  way,  each  couple  being  in 
a  cell  containing  dilute  sulphuric  acid.  If  we  now  send 
thecnrrent  of  15  Grove's  colls  (which  may  be  very 
small  indeed)  through  the  secondary  battery,  its 
plates  will  acquire  polarity  after  i>ome  time,  and  if 
we  then  quicklv  take  the  primary  battery  out  of  the 
circuit  we  get  from  the  secondary  effects  of  extra- 
ordinary power.  The  secondary  battery  acts  very 
much  like  a  condenser.  It  seems  to  store  up  the 
current  of  the  primary,  and  produces  sparks  in  its 
discharge  which  could  only  be  obtained  from  a  hun- 
dred or  more  cells  of  a  primary  battery.  The 
querist,  **  Investigator,'*  made  his  solution  by  far 
too  weak.  It  is  impossible  to  make  out  from  his 
description  how  he  couplefl  the  cells.  He  Sfvys  :  **  I 
coupled  one  of  each  pair  of  plates  to  either  pole  of  a 
single-cell  battery."  I  suppose  he  had  three  cells  of 
a  primary  battery.  Ho  should  have  coupled  them  in 
the  ordinary  wov  for  electro-motive  force — say, 
carbon— Z  +  C— Z  +  C— sine ;  and  the  secondary 
battery  in  the  same  wav.  In  that  caso  he  would 
have  obtained  a  result. — Wie.sbxdanoeb. 

|32773.]-81r  I.  Newton's  Maginet  (Ua)  — 
Trj  it.  I  don't  think  it  would  move  a  delicatclv- 
su8j[>ended  needle.  A  magnet  would  have  practically 
no  influence  at  a  much  shorter  diatanos  than  10 
yards.— PiaiPKRNBL. 

[.S27d6.]— Kaolin.— The  pit  referred  to  is  in  the 
parish  of  Old  Deer,  Aberdeenshire.  N.B.— Pionieb. 

[328U.J— Emery  Stones  (U.Q ).— Send  to  Soho 
Foundry,  Leeds,  for  catalogue.  I  think  their 
smallest  machine  costs  about  £90,  with  screen,  which 
requires  about  3-horse  power  to  work  it.— Tsle- 
SCOPE  Tele. 

[32820.]— Eleotrometer.— A  Lippmann's  capil- 
lary electrometer  was  exhibited  in  ttie  Loan  Collec- 
tion of  Scientific  Apparatus  at  the  South  Kensing- 
ton Museum.  It  is  described  at  some  length  on  p. 
289  of  the  catalogue.  Perhaps  the  instrument  now 
forms  a  part  of  the  permanent  collection  at  South 
Kensington.- R.  P.  G. 

[32835.]  —  Three-Cylinder  Bngines,-  TIaring 
had  some  practical  experience  with  the  Willan's 
class  of  three-cylinder  engine,  I  think  the  following 
reply  to  "  A  Mechanic's  "  query  appearing  on  p.  390, 
may  be  of  some  nse  to  him.  The  virtue  of  this  par- 
ticular class  of  engine  is  not  nearly  so  great  as  was 
originally  anticii>ated.  One  of  the  greatest  defects 
is  the  rapidity  with  which  the  crank-shaft  bearings 
wear  out,  even  when  roller  bearings  are  used,  this 
being  occasioned  by  the  great  velocity  the^  run  at, 
and  the  fact  of  the  cylinders  exhausting  into  the 
chamber  in  which  tho  crank-shaft  rotates.  These 
engines  require  a  very  largo  amount  of  steam,  the 
piston-valves  only  cutting  off  at  about  jfth  of  tbe 
stroke.  For  all  ordinary  purposes  I  should  most 
certainly  recommend  an  ordinary  double-acting 
engine,  bnt  if  the  space  at  command  should  be 
limited,  a  three-cylinder  engine  might  be  found  very 
useful.  The  great  advantage  the^  possess  over 
ordinarv  engines  is  tho  ease  with  which  they  may  be 
reverse,  and  in  man^  oases— such  as  steam  crones, 
launches,  &c.— this  is  an  important  item.  In  the 
management  of  them  skilled  labour  may  often  be 
dispensed  with  on  account  of  this  advantage.  An 
idea  has  lately  been  experimented  on  to  try  the  effect 
of  exhausting  above  the  cylinders,  thus  keeping  the 
.  crauk  Hhaft  much  cooler,  and  using  slipper  guides 
i  to  prevent  the  cylinders  from  wearing  oval,  and  it 
'  has  given  a  mach  better  result.— Dbauguthm an. 

I     [32863.]  —  F.leotro-Magnet.  —  Three    Danieirs 
I  cells,  if  properly  constructed,  will  ring  a  bell  satis- 
1  factorily  through  a  circuit  of  ordinary  re-i^tance.  If 
telephonos  are  in  the  line  when  you  ring  the  boll  the 
I  effect  will  be  weakened,  because  the  coils  of  Xo.  36 
■  wire  add  an  enormous  resistance.    You  should  now 
i  find  out  whether  the  fault  is  either  in  the  btittcry  or 
in  the  bell,  or  in  the  circuit.    Join  the  bell  to  tho 
battery  by  means  of  two  thick  copper  wires  only 
about  2rt.  long.    If  it  rings  loud  cfipugh  then  you 
mav  conclude  that  there  are  faults  in  the  line,  or 
that  tho  line  offi'r.i  too  much  roHistnoce.  If  the  latter 
is  the  case  3*00  would  bent  make  aiiotber  three  cells, 
and  use  the  six  together.    If  the  three-cell  battery, 
arranged  as  despriVicd  ln«t,  does  not  ring  it  loud 
I  enough  you  may  be  sure  that  .\ou  have  no^>  madn  the 
!  battery  carefully  accordiuir  to  tbe  iuf>tnictions  given. 
I  1  should  advixo  you  to  mnkc  another  three  eells.  and 
.  to  soak  top  nnd  bottom  of  tlie  porou-*  celU  in  incited 
paratfiu.  I  advised  you  to  do  no  lieeanso  it  \^  very  im- 
portant. As  you  did  not  think  itof  iiriniury  iuUuvucc 


I  will  state  tbe  reasons  why  it  should  be  dons.  Tkke 
the  sines  out  of  jroor  battny,  whose  porou  edk 
have  not  had  their  tops  and  bottoms  soaked  is 
paraffin.  Yon  will  find  that  the  sines  are  esrvW 
with  black  or  brown  mud.  ThismodisnothiiiffdM 
than  a  deposit  of  oopper.  "Leakage  "  takes  plsee 
in  your  batteir,  and  the  deposit  of  oopper  on  the 
zinc  produces  ^'  looal  action  " — that  is  to  say,  a  ear- 
rent  is  started  in  an  opposite  direction  to  that  of  fte 
battery.  This  looal  action  nentraUses  part  of  jon 
battery  current.  Several  querists  have  eomphused 
that  the  same  oecurred  in  ^heir  DanieU's  eeui.  U 
they  had  been  very  carefnl  in  making  the  ceQi  th^ 
would  not  have  had  any  reason  to  complain.  The 
top  of  tbe  outer  cell  should  be  coated  as  well  with 
paraffin  or  varnish,  but  not  for  the  same  reason.  If 
it  is  not  ooated  crystals  of  sulphate  of  copper  wOl 
soon  be  formed  outside  on  it ;  this  weakens  tbeoells, 
and  is  waste.  Are  yon  quite  sure  that  the  plates  de 
not  touch  tbe  porons  cell  ?  and  is  your  solution  of 


have  oonstmeted  a  good  battery   for  yonrseK.— 

WrEflENDANGER. 

[32938  ]— Pastry  Oren  (U.Q.).— You  cannot 
build  so  small  an  oven  of  bnck  to  be  of  any  nse, 
because  yon  could  not  heat  it  properly.  The  sise  yoa 
mention  is  not  much  bigger  than  an  ordinary  briek 
oven  furnace.  The  probable  cause  of  yoor  toi-csbs 
blistering  is  either  the  dongh  is  too  soft  or  tho  ofsi 
too  hot— perhaps  both.— PixpsaNxi.. 

[32967.]- Hematlne  Tnmini:  Brown  (ir.Q.).^ 
T  believe  it  is  due  to  the  presence  of  logwool- 

TELKBCOrX  TXLX. 

[32972.]-Oraftlns  BtooUnss.— "  Is  the  art  e( 
grafting  stockings  extinct  ?*'  Ask  tbe  mistress  e( 
the  nearest  Board  school.  Yoa  would  probaUv  i» 
ceive  an  instructive  answer,  if  not  precisely  the  nsi 
of  instruction  yon  expected.  Yoa  should  andentui 
Swiss  darning  before  attempting  grafting ;  but  wilh 
silk  hose  the  latter  will  not  be  so  very  easy.oi 
acooant  of  the  fineness  of  the  loops.  "  Grafti^ii 
joining  two  pieoes  together,  as  a  new  foot  to  an  oli 
leg,  Ao.  Ravel  both  edges  antil  the  tiiroad  nm 
even ;  let  all  the  loops  appear  clear  and  distinri.  si 
if  tbe  stitches  were  going  to  be  nioked  ap  with  • 
knitting-needle  for  Knitting.  Hold  both  pieoM 
together  in  the  ordinary  position  for  hemming,  lift* 
ting  the  loops  be  exactly  opposite  to  each  other,  ssl 
take  up  two  loops— i.e.,  enter  the  needle  into  u 
upper  loop,  and  bring  it  out  in  the  next  loop :  dnv 
out  the  thread,  then  enter  the  under  loop  oppositotle 
last  upper  loop,  and  oome  ont  in  the  next  loop,  ssl 
draw  out  the  thread ;  continue  thns.  two  loops  m  ter 
and  two  at  bottom,  using  one  fresh  loop  each  &■% 
and  the  two  pieoes  will  be  effeotoally  joined  with  a 
almost  invisible  seam."  The  above  extract  is  tika 
from  **  Plain  Knittinff  and  Mending  '*  (Qriffitk  ssl 
Farran),  which  has  diagrams,  making  tbs  pmew 
still  dearer.- Daohbibt*8  Oovymkikavte, 

r83980.1— I»eather  Strappins  fbr  Chairs  {U.^l 
—Please  to  make  query  a  little  elearer.  Where  dm 
the  strapping  go  P  Is  it  moroooo  leather,  or  whiif 
If  you  make  this  query  a  little  clearer,  I  will  try  tl 
help  you.— TELEScorx  TxLV. 

[33033.]— Hominy.— Copied  from  a  book  thit 
is   supplied    with    nominy.     Hominy    and  XUk: 
Hominy  should  be  soaked  overnight  in  boiling  wate. 
in  addition  to  the  boiling  presenbed  in  the  foOoff- 
ing :  Stir  60s.  of  hominy  in  2  quarts  of  boiHflf 
water,  stirring  it  occasionally  to  prevent  bnrsiBi; 
just  before  dishing  add  a  teaspeonfnl  of  saltor  moie, 
and  serve  with  milk  and  sugar  or  syrup.    Avetkr 
for  the  same  :  \  cup  of  small  hominy.  1  quart  of  ooU 
water,  pinch  of  salt.  Boil  I  hour ;  stir  often.  WUb 
hot,  mix  some  soft  hominy  oakes,  2  onpi  of  fiM 
hominy,  boiled  and  cold,  1  cup  of  flour,  1  quart  if 
milk,  3  eggs  well  beaten,  1  teasiMon  salt.    BeiA 
smooth  the  hominy,  work  in  the  milk  and  salt,thM 
flour— Ustly,  the  eggs.    Bake  at  once,  and  keep  tie 
mixture  well  stirred.     Hominy  fritters:  Mske  i 
batter  with  one  egg,  flour,  milk,  and  salt,  mix  wift 
1  quart  of  boiled  hominy,  and  fry.    These  are  oab 
two  or  three  recipes.    I  can  give  the  foUowiai^,  if 
required :— Hominy  pudding,  fried  hominy,. howsy 
croquettes,  baked  hominy,  baekwheat  eakes,  teoMlo 
soup,  tomato  summer  som>,  Johnny  eake,  cerewwl 
crumpets,  oom-meal  mufnns,  nonpareil  com  lewd, 
batter  or  egg  bread,  boiled  Indian  meal   poddisr, 
Indian  meal  gruel,  Ac.— Tii«BSCOPi  Tblb. 

[33034  J— Staining  Wood  Bootlons.— To  Nna 

—My  object  in  wishing  to  stain  the  wood  seelioBO  ii 

,  to  thro  w  tho  diversity  in  the  structure  of  the  wood  into 

I  strong  contrast,  in  the  same  manner  as  the  staisoi 

:  sections  purchasable  of  any  dealer  in  mkiesontir 

objects. — A.  T.  I. 

[330nt.]— Snlpharetted  Hydrogen.— I  am  wsl^ 
aware  that  many  text-books  dilate  upon  tbe  very 
poisonous  nature  of  this  gas,  and  doubtless  it  waali 
be  dangerous  to  tako  a  good  inhalation  from  a  kiiv 
in  vigorous  action.  At  the  same  time  no  nsples* 
sant  consequences  are  to  be  feared  from  auy  orduuiT 
use  of  the  gas.  I  fanoy  **  Dafhbert  "  will  not  aake 
much  progress  in  analytical  chemisti^  if  heisoBsUs 
to  htHiT  salpburetbed  hydrogen  even  m  the  opes  sir. 
— Wm.  John  Ghky. 

r3ri072.] -Tanning  (TJ.Q.).— l^lb.  to  3lh.  of  bork. 

— TEiiBscorB  Tele. 

[33099.]-I}ipping  BTeedlA.—"  X."  should  vifit 
the  sbop  of  a  maker  of  surveying  instmmenti.-' 

Video. 
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7.3— OrgMi.— "  Gotbifl 
tha  liM  of    the  Pfni 

'<  ^t  the  top  w 


ha>  made  >  mintakD 
idon  ;  it  sboald  In 
square  at 


loi.  I  mt  S  tons  of  rnstnl  meltad  por  honr  I  Iron,  potuhee.  bom 
,  —  „.—  1  ass  IScirt.  of  cobs  to  fill  the  enpoU  np  to  form  of  Ditroiranoui 
about  aiin  above  tbs  tajerei.     I  tben  cbiriie  tbe    proportioM,  iatrodaced 


I  qntn  abant  bonr^n,  the  Icn^b  of  a  b\\n. 
CCC  boiudon  i*  7tt.  tin.,  aecordiaa  to  m; 
but  I  ODDOt  aa;  vbctbrr  thie  ti  the  total 
or  the  IcDgtb  fram  tbe  lip  to  the  top :  no  1 
■dfiae  bim  eilher  (o  meunre  tbe  iippakiDir 
(rf  hi*  CC  (topped  dinpaaon  (if  be  bag  on;— if 
nj  otbiT  kiKB  ilapped  pipe)  anS  cut  bis 
D  in  proportion,  or  elas  to  make  one  bourdon 
L  Ibe  Sit.  Male.     Cot  that  down,  and  make 


I>pth. 


Ten.  C 2"',B      ...       2V,,, 

In.  wiad  tbe  month  abonlrl  be  cut  up  half  the 
the  toia  ii  firm,  plpmp,  aoi)  pnrs.  Hut  for 
or^u  I  ahonld  prefer  a  tiebtich  gedacbt  of 


Ten,  C Vr       ...       i"'^  ' 

le  above  derresK  to  half-tiis  on  the  eleveotb 
le  Tunal  Orrman  BCale),  and  are  of  decidedl; 

I  ]— UniTOraal  Telegraph.— I  believe  thi> 
dI  telegnpb  uerer  became  sren  a  commercial 
It  is  certainly  not  univerBnl.  and  uodeactip- 

it  !■  to  be  [ouod  io  the  maouali  ef  teleffraphj. 


lowt.  of  vesaet.  having  a  eloSBlj-filtin?  lid  («  exclude  tbe  air, 

uantitf  I  tbe  whole  eo  amknifed  as  to  allow  free  circulation  of 

ota  to  £0  tbe  flamee  and  bot  (raiea  on  all  videa,  andtbeoontenti 

r,  ai  tbe  bnted  to  fniiion.  1  do  ant  think  there  ii  an;  dauni 

-  -"  '■--       * beatiuf. The  prodnet  is  then  liiivial«d  with 


iciDg  the   waate 


»1a  with  iron  and  coke  at  the  rate 
coke  per  ton  of  iron  eoatinaontl;  for  ai 
mar  hare  to  melt,  wbich  freqaentl;  ai 
torn,  and  aomeliniea.lOtoiii  per  day. 
theoretical  unionnt  of  coke  neceasary 
iron  in  lens  thin  this.  I  think  there  ia  r 
proToniPiit.     Although  I  have  tried,  by 
cokfl,  I  biTB  failed  to  obtain  a  permanrnt  cwac^iDn 
from  what  I  believe  to  be  the  variation  in  the  quality 
of  t)ie  coke.    I  b«T«  found  ita  oompoiition  vary  froni 
80  to  BO  per  cent,  of  carbon,  and  with  anob  variable 
c*ko  I  have  not  been  able  to  reiluce  the  coka  con- 
fumption  bolow  Iirwt.   per  ton  of  iron.     From   the 
eipcrimPntB  I  b»ve  made  I  have  arrived  at  tbe  con- 
elnaion.  that  any  further  improvement  in  tbe  economy 
of  coke  mnst  be  obtained   by  heatinir    the    blant. 
There  is  another  advantaife  to  bo  derived  from  tbe 
hcatina  of  the  uir,  which   I  bcli»vo  to   bo  a  vory 
important  one.     It  is  often  a  source  of  trouble  to  the 
founder  to  End  the  aclion  of  bia  cupola  impodsd  by 
tbe  solidification  of  the  alas  above  and  in  front  of 
tbe  tnyeret.  canoed  by  tbe  alsj  droppinir  down  in  froat 
at  them  and  the  cold  air  ponrinir  into  the   furnace. 
'Hiis  is  often  a  serious  trouble,  especially  in  acupola 
running  10  or  IS  boun  at  a  atretcb.  sa  in  tbe  cuse  of 
pi^  and  chair  foandriea.  where  if  we  bad  hat  blaat, 
say  at  a  temperature  of  flOO^  to  800^,  this  annoyance 
wonld  eeaae.     It  would  alao  enable  ni  to  set  hotter 
metal  and    melt    quicker.      Cast  iros  rrqnires  an 

aTenMfeot*78  units  of  best  to  melt  it  and  as  carbon  ,  _ _  . 

bnrningto  carbonic  acid  develops  la.fKM  boat  units,    entailed  by  the  weai   .. 
thou  ai  coke  ooatains  an  avcrsse  of  SS  per  oent.  of    which  soon  become  honey- 


water,  the  Bolution  evaporated  on  nana  heated  by  the 
waste  heat  from  the  retorts.  When  sufficiently 
coDceotcated  the  liquid  is  plaoed  in  vats,  into  whieb 
are  hnni  pieces  of  rope  ronnd  which  the  crystals 
form— the  black  mud  which  remains  at  the  bottom 
of  the  lixiviating  veaael  beini  used  for  manure,  and 
tor  deodorising.    A  sample  of  it  gave  on  analysis— 


Organic  and  volatile  matters 

Hand  and  iosolnble  matter  ... 
Oxide  of  iron  and  alumina  ... 


9oJa       

Perrocyinio  acid 

Tracfs  of  phosphor 

acid,  and  loss 


30-510 
16-300 


1-IK9 


lOOWO 
Containing  nitrogen  equal  to  ammonia  I'OSS. 
Kiiiting  aa  Pmsaian  blue, 
eriana  drawback  to  thia  method  ia  ths  expanie 

°^sA 


earbon,  a  ton    of  iro 


will  require 


Soak   tbe  halls  .._.  .    ._ 

a  pasty  mass,  and  then  add  the 


I«yonai 
Llmost  brin„  .. 
otected  'without  setting 
I  covered  in  a  fire.— S.  M. 
i.]  —  irickol  Flatlng.-  Tbe  only  niefc 
ia  a  patent ;  but  articles  of  iron,  ater 
brass,  sine,  and  lead  rosy  be  eoatsd  wit 
•J  immersing  them  in  contact  with  lino  in 
aentral  ■olution  of  chloride  of  lino  contain 
allic  nickel  in  fngmeuts  or  a  plate  of  the 
S«m«)  proceases  have  been  given  in  thi 

-WOLTBAX. 

i.]— Fb.  S.— The  qnnlificatious  depend  an 
1  the  university  from  which  the  deicree  is 
].  From  the  needy  Oerraan  oniverniliea  you 
btain  tbe  decree  Iv  a  paper  on  something  or 
>hi<A  wonld  probably  never  he  read.  Lettrra 
mail's  name-eioept  B.A.,  H.A.,  H  D.,  H.B., 
BDeompanied  by  the  name  of  tbe  nnivprsiU— 
tla  Talna,  and  when  tradesman  put  F.B.Q.S, 
r  billheads,  itis  time  tbe  practice  was  dropped. 

yon    see  Fh.D,  after  a  man's  name,  rest 
Ilia  wants  to  make  something  ont  of  it,  and 
nothing  is  moatlikelymonej.- Nun.  Dob. 
2.J— Solid  Tnk.- Vegetable  btaek  and  gnm 

np  well,  and  dried  in  monlds,— KxBio. 
t]— Indiambber  Coat.— Tbe  only  remedy 
sticky  "  indiambber  coat  is  to  bny  a  new  one, 

that  yon  get  a  good  one.  Yon  might  mend 
DVerin^  tka  parts  with  a  solution  of  pure 
in  mineral  naphtha  or  hiaalphide  of  carbon. 
rpnld  not  be  worth  while,  for  tbe  "  diaeaae  " 

sbie.— a.  U, 

i.^ — Harktng  Ink. — Tbe  ordinary  marking 
ckened  with  gum  sad  some  powder,  »ucb  ns 
lek  or  irluting,  will  do  for  marking  with  types. 

IJ— DryliiK  Oil.— What  are  known  as  dry- 
possess  the  property  of  absorbing  oxygen 
iMdly  than  tbe  non-drying  oils,  and  ao  become 
Id  mio-llke;  boiling  with  litharge  and  other 
■CM  taoiUUns  Ue  ■baoiption  oi  oxygen  by 
l^  from  the  oil  sabstanees  which  would  tend 


mh.  to  melt  it,  so  that,  in  my  case,  there' isa 

of  111b.  for  loss  of  beat  du^  to  radiation  and 

*c.    "F.  W.  8."  alatea  that  Mcasrs.  J.  Abb 

Co.  mnhe  an  average  of  a|cwt.  per  ton  of  ci 

Can  he  not  give  aa  it  in  terms  of  ppr  ton  o,  „.=,.„     -  .,,     -,--  ,. 

melted  ?    Theirs  id  rather  an  unBatiafactorr  wjiy  of    T'l^'^  ^^e  nitrogen  in 

arriving  at  tbe  coasnn,ption.     [nail  large  ft— '-'-    '"fi"""""'  **'=  ""t.. 

then'  are  a  Urge  quantity  of  "  plates  "  and  " 

made  which  are  nnoil  in  tbe  praoei'  oF  mouldini 


a.itO  n  478  _  this,  I  believe,  reverberatory  furnaces  are  oomins 
into  nse.  Tbe  moat  generally  acceptwd  tkeoiy  (U 
the  formation  of  tbia  anbotance  ia  aa  follows :  Tha 
carbonate  of  potash  and  the  aniphate  of  potash  (con- 
tained in  the  crude  aahea),  tbe  nitrogenous  ooal  and 
the  iron  re-octicg  on  each  other,  form,  firat,  solphids 
itaJ    "'  potaaunm,  which  converts  the  iron  into  sulphido. 


e  qnantity  vjiriea  with  tha  description  of  the 
:  done,  it  is  diffioult,  if  not  impossible,  to  get  ' 
tct  Don-naiption  of  coke  per  ton  of  finiab 
ogs.    Then  there  ia  the  element  of  badcaatln; 

ia  nut  a  conatant  quantity,  and  affects,  more 
tbe  resalt.     It  certainly  appears 


chsrcoal  unites  under  the 

ths  potafaium  with  tbe  carbon,  whicb 

..    ibinea  with  the  potassium,  forminCT  cyanide 

,aH    of  polasiinm.  •  When  treated  with  water  the_aynnid8 


h  better  plan  to  divide  the  total  ai 

into  tbe  cupola  by  the  total  amount  of 
always  adopted  thia  method,  and  mj 
sumption  is  llTlb.  per  ton,  including 
the  cupola  up  to  and  above  the  tuyen 


thro 


Ifind, 


le  filling  of 
.  I  shall  be 
.  Allen  can 


t  tha  b 


t  dryer, 


— Oopola.- 1  am  mnch  obliged  to  Ur. 
I  to"F.  W.  S.'Wor  their  answers  to  my 
t  in  order  that  my  wants  nay  be  better 
A  I  will  try  to  make  them  olearar.  1  nse 
i  a  No.  1  Boat's  blower,  wbioh  gives  me  a 
'""--'"'"""'   "'"I.  per  sqnore  inch,  and 


i,.aB  of  e 

or  rcpsin.  1  have  Men  told  tbe  "  Baker 
t  ia  BBpsiiarla  the  "Boot's,"  as  it  is  oon- 
1  antirelT  of  metal,  whereaa  the  Boot's  is 
MHutmoted  of  wood.  1  bare  thonght  of  a 
■ine,  bnt  hesitated  doing  anything  in  that 
a  on  aoooont  of  tbe  coat,  althooRh  I  believe 
lowreatthisirforalargoworks.  Tbi 


cnlty  in  getting  information  from  founders,  not 
from  their  nuwiltiugness  to  give  it,  but  I  believe 
there  is  really  not  much  known  upon  tbe  subject. — 
Cupola. 

[33177.]  -  Watoh  Tools. -This  query  I  bod 
hoped  would  have  been  replied  to  by  an  amateur 
who  bad  experienced  the  starting  and  suoeeu  in  his 
i'[i,kMv..iii- :,t  IV  .t -h-repairing.  1  feel  that,  before  1 
<-^n  |>L.>|~  i-l'.  -i-i  ■  W.  B.,"  I  should  know  whether 
hn   1.^11   Lt-'uti'ii  ;<'l,-!  to    make  anything  approaching 

u^eliil »  l,>r  ,L   u'atcb.    If  he  will  place  such  in. 

forriiutioa  U,  tt>,..  ,ie,  I  shall  be  gUd  to  reply  to  him, 
iiltLouKli  I  [<'!><  lU  that  I  oonaider  a  reply  from  one 
ivLo  luia  aci;oiiif.lL.hed  the  task  would  be  equally— if 
not  li^uni— iiH.Tu:  lo  him  than  from  me.- SxcOHDS' 

I'ilA.]I.;.M.  IV.l^HHAKEa. 

[3S181.]— Life  of  a  WatoH.— Thia  cnrions  ques- 
tion may  be  diapoied  of  as  follows  :—Ttwn  are, 
and  have  been  for  several  yean,  various  qualities  of 
foreign  watches,  tbe  majority  of  sueb  being  smsjl 
ood  oompooUy  made;  but  such  flat  and  neatly- 
finished  ones  an  not  all  of  Oeneva  make.  A  Geneva 
watch,  monnlaotBred  at  Geneva,  is  a  superior  and 
SDduriaginstnmsnt,  and  many  are  in  excellent  con- 
dition altar  twenty  or  thirty  years'  wear,  whercoa 
the  ma jority  of  watcbea  similar  in  appaaranoe  to  the 
Oeneva,  bat  manufactured  in  Switierland,  of  lower 
price  and  quality  than  ths  "  Qeoeva,"  have  some  of 
their  pieces  so  macb  worn  after  three  or  tour  years' 
wearing  as  to  require  fresb  parts  introducing.  Many 
workmen,  taking  little  notice  of  SDi:h  vreariugK. 
"  pstoh  up"  the  worn  parts,  instead  of  " 
putting  new  ones,  and  hence,  in  tbe 
instances,  wesrers  (rf  watches  are  tronW 
(Ibueva  watch  will  continue  to  be  reliable  and  uanful 
tor  a  period  of  twenty  yeora  or  more,  nod  a  Swisa 
one  of  ordinary  manufacture  Uttle  more  than  half 
that  period,  provided  that  they  are  plaoed  in  tbe 
bands  of  competent  repairers,  and  not  kept  going 
for  three  or  fonr  years  without  being  nttended  to.- 
Sk(;onds'  Pbactical  Watchmakbb. 


reqniM 


wttom  of  the  charging  door,  and 

t  inside,  ood  parallel  when  newly 

Ibtn  an  6  toysree,  and  with  a  blast  of  from 


i>BJority  ( 


[33212.J-Prusaiate  of  PoUsh.-I  am  eoiTTthat 
I.  tbongb  not  ooacquainted  with  the  manuf aoture  of 
this  article,  am  ignorant  of  its  working,  and,  oon- 
Bfqueutly,  cannot  give  "Dsghb«rt"  much  assist- 
ance in  the  details.  I  hod  occasion  aome  time  ago  t« 
visit  a  pruaeULte  works,  and  look  some  nalea  i^  its 
working,  together  with  a  rough  plan  of  the  general 

on  either.  'The  proportions  of  bom  and  potashes 
vary  with  diSi:rent  makan,  some  naing  7&  of  the 
albnminoid  substance  to  100  of  potashes,  while 
others,  according  lo  Bnnge,  MO  of  nieined  horn  to 
100  of  polaahes,  the  amonnt  of  iron  tnrainga  bsiBg 
gsDsralljViaththatofthepatwbM.  1b«u)«t«^tnta, 


id  tbe  iron  sulphide  decompose  each  o1 
ferrocyanide  of  potasaium.  Baron  Lieblg  has,  hosr- 
aver.  proved,  since  the  promulgation  of  thia  theory 
that  potnsiinm  cyanide  and  metallic  iron  are  alotu 
contained  in  the  fused  mass,  and  that  the  farro- 
cranlde  ia  only  formed  on  ths  addition  of  water,  or 
slowly  by  exposure  to  moist  air.- J.  M.  W.,  lilui- 

[33S13.]-Frasalate  of  FotMti.-0',d  leather  U 
ao.netimes  nsrd  for  the  production  of  tbia  aalt.  Ths 
materials  employed  are  mixed  in  the  following  pro- 
portions :— 1  ton  of  proper  nitrogenised  matter,  snob 
ta  hoof  parings,  dried  blood,  woollen  rasa  or  eU^piun, 
or  animal  matter  of  niiy  kind  which  ie  rich  In 
nitrogen.  Thia  ia  mixed  with  3)  cwC.  of  pearlasb  in 
the  form  of  powder,  aud  .W  to  OOlb.  of  acrup  iron  in 
the  state  of  filing.',  tDrnings.  tbin  sbeets,  or 
clippings.  Theaemnterialsare  pnt  in  email  qnantltiw 
at  a  time  into  a  strong  iron  pot  which  baa  previmdj 
been  milled  to  a  bright  cberry-red  b'at,  and  kflw 
■very  addition  of  (he  mixture  tbe  moas  tn  tbspot 
mast  bo  stirred  with  an  iron  rod  nTitil  it  asanniMa 
panty  apptwTance.  when  moreof  tbe  mixture  ia  added, 
and  treated  in  the  same  manucr  nnttl  tbe  pot  ia  boll 
full.  It  is  maintained  at  this  temperature  for 
30  miuntes.  Tbe  old  leather  or  horns  are  ganerBl^ 
cut  up  into  small  pieces  before  they  are  mixed  with 
the  other  materials.  It  is  not  advisable  to  wash  the 
old  leather  or  pariaira  before  Qsing,  except  they  an 
very  fillby.  'rhe  drier  tha  nitrogenous  matter  is  the 
greater  will  be  the  amoaot  of  esJt  obtained.  After 
fusion,  the  contents  of  the  crucible  should  be  pro* 
tecled  from  the  sir  as  nineh  as  poasible.  Tbe  fUMd 
(□ana  is  truAtorl  with  wAtar  in  open  boilers,  tba 
salntion  filtflred  and  evaporated  till  the  salt  oryltal- 
liaesout.  Tbe  crystals  are  goneratlv  contaminated 
with  a  Uttle  potasaium  sulphate  nod  potaallnm 
carbonate,  'rhese  impurities  may  be  removed  bj 
re-dtssoMng  in  water  and  ra-crysUllisiog.  Tb« 
following  equatiana  represent  the  chemical  changM 


K,CO,  +  C,  +  Ni  =  3KCN  + 


300 


58  +  1«  = 


[3331G.]— Arsenio  In  Violet  Powder.— As  Hr. 
A.  iL  Allen,  on  p.  131,  refers  to  my  answer  ae  to  the 
detection  of  arsenic  in  violet  powder  (p.  *03),  per- 
baps  yoo  will  allow  me  to  Bay  that  my  aatbarity  tor 
tbe  test  given  is  Dr.  Ure  (see  6tb  Oilition  of  "  Ure's 
Dictionnry,"  p.  IBB).  With  regard  to  the  tmpMid- 
bility  of  heating  a  fluid  ia  a  tube  open  at  bath  end*, 
it  ia  ckar  that  Mr.  Allou  mnet  have  written  without 
tbiokiug,  as  it  is  obvioun  that  there  oontd  be  no 
difficulty  in  oeing  a  D-ahaped  tube  open  at  both 
ends.  Mr.  Allen  is  ia  error  in  aappaaing  that  a 
snoall  qaintity  of  arseolc  was  pmsent  in  the  violet 
powder  inqoeetioa,  lor  it  oontaiued  38  p»r  cent.,  and 
HI  grains  were  foond  in  a  child  poisoned  by  it.  No- 
body wonld  be  foaliah  eoongh  to  suppose,  as  Mp. 
Allen  appears  to  think  I  did,  tJiftt  violet  powdtt  ii 
uBually  employed  for  internal  application.  No  doom 
the  child  licked  the  powder  off  its  lips.  Tbe  antidote 
is  mentioned  by  Kaneandotht^eniiuent  anthoritlet. 
Nodonbl  Ur.  Allen  may  be  right,  and,  ti*Twe>ssnv 
bat.  aa  Ui««  ma's  >«  ww&6  intfrfl.  '^^S'  ^t!  tt 
XWiijttiainia'ioa.l.'eoBl"'"^'"^"^**^^  ~*~'^- 


BN8USH  MECHANIC  AND  WOKLD  OF  SCIENCE  i  No.  695. 


thonld  iriT>  I  lii>  hiRi  for  iiicb  a  aitnition.     Lnt  bitn  i 

br™d,  corn,     'bfir'h  of  thii  kind  to  any  of  Ihe  eorapani 

B  piece  of  BDgmr,  and  for  drink  only     -ii  New  Zealand.     From  tfaetn  ht  can  n 
1I7  not  iMoFtfDoftha  latter,  M  milk  |  pr.tWTe  to  ths  Fiji  IiUDdi  by  thn  rPEol 


C3321B.]— 'TChlta  Bata.— "Jnn 
them  p1*nly  of  food,  boiled  polaloes 
and  lometimea 
watpi 


1  to  tvar  the  davliiht  hj 
o  S  o'clock  mid-daj.  for 


_    Thewbili 

befBebls;tlity  dialike  the  daylight, 
to  leetbem  and  teaab  thei     *~  ' 
eiTing  the  food  from  11  i 

th«  flnt  time,  Krep  tbe  m»  in  a  rage  wiin  a  amaji 
datk  boi  iniide  for  bedroom,  and  the  oage  with 
moTBbla  bottom  ;  put  piacei  of  pap«r,  ttraw,  hay.  in 
the  cage,  a*  Ihef  will  make  tbemaelrea  a  neat.  Keep 
the  cage  and  bottom  of  it  yery  eiean,  or  yon  may 
lou  yoar  rati  a*  I  have  mioe,  not  knowing  how  to 
treat  them.— A.  Puhoia. 

[33290.]— Bl8l<-preiiiire  HorlEontal  Xagiae. 
—I  thank  oor  frienda  who  baye  replied  to  thii  quirv, 
and,  to  anaUg  them  better  to  nnderstand  our  diS- 
enl^,  I  tend  diagrami  and  a  few  more  particnUrs. 
The  engine  wai  built  nine  yean  ago,  and  recently  iti 
work  has  been  redaced  by  nearly  half.     Tbs  at«am  i  m  lU  main 
preiinre  ia  kept  at  about  301b.  per  aqnare  inch  ;  tmt  I  I'ickwick  dt 
the  engine  will  work  np  to  proper  apeed  with  ateam     ttieru  ia  the  qneitioi 
M  low  ai  lUb.     Steam  ia  cut  off  at  aboot  two-third*  '  I'rom  the  appearani 


mail  boat. 
Parqnhar,    . 
and  willing  to  n 


lacordingty.  Mr.  Pilgrim  will  olaerw  tliat  lit 
l>]ane  of  the  dial  ia  at  right  anglM  to  thai  el  1^ 
nii'jcle  wheel,  aa  that  the  diitanoB-oan  k  ati  tnm 
the  aaddls,— A.  A.  WiteinB. 

!8.]— Biga  IdngnacB.— I  mly  know  at  tn 


and  B«ho<^  for  tlie  deaf  ■■ 


[SSZeO.]— Kodulea  inX,Iiiieetone.-<At  thetioild- 
[ag  now    in    progreaa  of    Ibo    Manchpater    Hotel, 

(iloch  of  Flsetwo^d  Bath  atone,  abont  8ft.  by  m.. 

o'l  thia  lame  maas.  I  mnat  coufesa  1  wiu  a  little 
tr.kcnaback  when  it  waa  reported  to  me  that  a  rifle 
billet  had  been  fonnd  in  thia  posltioa,  aa  my  min.l 
roTerted  aa  to  whether  the  rolnntear  force,   rifle 


felt  aa  pleased  and  p 


other  recently  imported,  I  balian,  fnMB  Aaote. 
«hieh  can  be  farmed  with  one  hand  only-thi  kttn 
b?inr,  I  think,  only  naad  ■■  a  rappMOnUir  ••■ 
when  one  hand  ia  engaged.  Of  eoant,  then  nt 
moiiiy  eigne  which  repreaent  worda  whiah  Mold  ealr 
be  acqnired  at  a  aohoM.  or  from  nOM  «M  who  bm 
been  tanght  ataacbool,  and  would  only  ba  of  mm 
talkinifta  thoM  aimilarlj  initniettd.  HowerM.if 
"A  Sufferer"  eoold  call  on  the  Sacntarr  of  Da 
Deaf  end  Dumb  Aijlam,  at  the  o&oea  ia  Cuiea. 
Btreet,  London,  E.G.,  he  oonld  pnrcbaae  at  a  liiCai 
cost  a  aheet  with  the  alphabet  printed  onit,  andala 
obtain  any  farther  informatioD  he  might  ieii«ni 
but  if  not  teaident  in  London,  a  lettsr  dineted  ■ 
above woald.  oodenbt,Bndhim.  Bnt  whatlwaaU 
adtiae  "  A  SnUrrer  "  to  do  ii,  to  praetiaa  a^xakiBf 
with  the  lipi  only- that  ia.  fonn  Uia  wordaaaiMi 
aepDHible  with  Uielipi,  without  nttering  ant  laag/  ' 
It  It  anrpriiing  how  manr  worda  atn  be  thai  A 


the  itroke.  Hie  cylinder  and  Talre-cheat  ire  cast 
twetber.  ro  that  we  coald  not  replace  one  without  the- 
other.  The  boiler  ia  by  Qallowaya,  and  ii  in  very 
good  order.  The  feed-water  ia  heated  by  theeihaual 
rteam.  Bnebing  the  cylinder  waa  recommended  by 
a  practical  man;  but  we  haTo  aome  donbts  si  to 
wfaetber  it  would  anawer.  The  diagram  ia  taken 
with  Hopkinaon'a  indicator  ;  boiler  preeanre  at  time 
of  indifatiog,  XSlh.  per  aqnare  inch.— H.  L. 

[33374.]— Telep bone,— I  am  ranch  obliged  to  Mr- 
Powell  for  hie  inlereiting  anawer  to  thii  qner:;.  and 
regret  that  I  could  not  accept  his  kind  inritalion  (o 
inipect  the  arrangement.  Was  a  call-bell  naed.  and 
if  not,  what  meana  nere  employed  initcad  P— Wu. 
JoHS  Obit, 


liowthcr 


LmdAnteli,.     _ 

[33275-1— I)  iipOTilon  of  Sound. — Man*  thankk  Robert  Benaon 

to  Mr.  Grey  for  hii  aenrteoDi  eiplanation.    The  iinffnlo 

term  being  nied,  ai  I  nndetitood,  In  oppoailion  to  (liniffe 

oonyerftence,  the  mlitake  waa  natural,  the  more  *o  Antelope 

ttiat  itieobriou^  imporsibleto  deeompoaea  mono-  Rayoard 

tone,  that  bnngin  itu]felem«ntan.    Bataaaoom^  ii — 
Unatian  ii  now  inataneed  I  ahoald  not  like  to  aay  . 
iti  rednction  ii  impoaaible.     The  greateat  relatiTe 
difference  in  the    quickneiB  of  ribration  in  light 
I    being    not    quite   two    to    one,    while   the 

. ,  . ._  render  thia  teat 

•aner  of  accompli  ah  ment.  I  do  not  know  if  a  aonod 
prlam  haa  been  tried,  and  ifaould  like  to  hear.  Ono 
great  dilEeiilty  wonld  be  to  preteut  the  re  minuting 
of  the  tonei  after  aeparation.  I  am  obliged  to  Hi. 
Allan  for  hii  anggaition;  that  of  the  coneaye  lena 
I  had  tried,  but  aa  it  waa  not  aatiafectory  I  oon- 
doded  that  the  rarefaction  of  the  carbonic  acid  bad 
lednced  the  *»ai£o  gravity  too  near  that  of  the  air. 
The  other  will  be  neefol.- W.  H.  Daviis. 

[3SS77.]— Blalt  Fumaoe  Slag.- Mr.  Allen  hardly 
aniwera  thia  query.  I  anbmit.  in  bja  reply  on  p.  131. 
I  tmat  be  will  kindly  look  at  it  again,  aod  help  mo 
fuiber— unleaa,  indeed,  then  rery  ron^h  prodnota 
]  ameltiug  are  not  anfficiently  iateraiting  to 


.._  from  tbe  Oolite  or  I ..._.... 

my  poeaeaiion. — Theo.  Izos. 
[33301.]— Telophonlo.— It  is   noiaible   that  : 

.lentnLliaed.  H  thia  ])  the  eiVe,  reversing  oD»  of 
Iiobbins  on  ita  core  will  eet  dattera  right,— VV.  i 
[333ai,]-I..  and  N.  W.  Bnginea.- A»  i 
,orre*pondpDt.  "  Murano,"  wauta  to  kno 
iinmbera  of  Atb  enginea.  and  aa  h, 
"  ■  Bed  for  the  ~     '   ' 


for  I  hi 


re  the  c 


a  he  >arc2,I8 
-Precedent,  i 


2,17S    Per rith  Beacon     .,,2.187 

maon      ...  2,179   Chillington...         ...  2.ISS 

2,181- A.on 2.IS9 

2,182  t  fVioce»a  Beatrice.     2,100 

9,183    Snowdon     2,1111 

2,181 1  Caradoe        2,1M 

2.18.')    Salopian      2.193 

2,188  '  Cambrian      ,         ...  2,1M 

.      ibar  of  the   Prinoesa   Loniie   ia    1,177.— 

TAHBBLaMn. 

[SaJlS.l-plaUnne  Indioalor,— T  send  aketoh  of 


Pilgrim, 


le  baticile  i 


little  troi 


many  teeth  in  it  la 
recofntiona  in  a  mile 
we  will  puppose  a  bic 

a  mile.     The  wh«l. 

dial,  B  E,  rerolvea,  I 

F.  which  hn^jaetoaE 

that  when  tha  1 

nlhaemadeoae 


M  ohemiat.     The  c 


entionedwai  laid  U 


_  "very  limy  cinder"  nnUI  analyied,  and  was 
aimed  at  in  producing  iron  for  extra  itrong  raile, 
ftc-F.  W,  S. 


diamond  or  carbonado.  It  ii  the  only  thing  that 
will  toneh  the  emc'r;  wWla  bow  an  muGii  in  Die,  ami 
enta  away  a  Bilatcu  iiriudatone  like  bo  uneh  chalk. 
It  may  ba  ohtaiD»l  ivaily  monnted  from,  I  beliaye, 
Selig'i,  in  Qaeen  ^  i>  tariH-etreel ;  bat  but  one  can 

finrchaie  a  fragment  for  himself,  and  mount  it  aa 
Ollowi:  Takoapif'-eof  jin.  bo 

end,  then  i "  -  '  -  — '  - 

with  loldei 
nppermost,  Gnt  beating 


end,  then  receaa  t 

"■        H,n    Inn]    wiih     UlS     rMOtied    CDd 

, _„  ..  anfficiently  to  make  the 

liquid,  and  to  keep  it  ao  for  a  few  minute» 

Then  put  the  piece  of  carbonado  in  the  Bolder  (it  will 
float)  and  gnide  it  eo  at  to  get  a  oomer  nioely  pro 
tmding  wtaen  tbe  aolder  acta.  The  diamond  will 
nraotinlly  wear  for  eycr.  T.  Clark,  in  hia  anawer 
to  thii  qnery,  eipnwHB  a  wiah  to  know  why  ill 
grinditonei  driren  by  manaal  labour  bare  the  aamc 
faolt  aa  that  of  "  H.''  It  ia  because  they  aU,  eitbcr 
owing  to  the  weigbt  of  the  handle,  or  to  tbe  weight 
of  the  treadle,  which  ever  ia  need,  etep  with  alwaj  a 
tbe  tame  aide  downwardi.  The  water  abaorbed 
while  tbe  atone  ia  being  naed.  ibeo  ainki  to  the  lower 
lide  of  the  ilone,  and  Kirteni  that  tide,  which  thus 
wean  away  moat.  The  anbataoce  of  the  informatioi 
about  obtaining  and  aetting  carbonado  hai  befon 
appeared  onder  another  aignature  —  that  o 
"B.P.A.,"  bat  I  profer  giring  it  again  to  lookingi 
Up  and  giring  the  reference. — Law  Btudknt. 

[33389.]- Fiji  lalandi.- "  Young  Sootiman"  ho- 
a  good  chance  of  getting  a  pauage  to  New  Zealand 
on  board  a  packat-ttaip,  by  working  for  tbe  lamein, 
tie  tmpma'fy  of  earjieottrg  mmte ;  Eiipreient  trade 


jk  Mr. 

ihle.  will  bo  able  to  mak-. 
:arried  by  Iho  flpindle.  B, 
wheel.  C.  Tti-i  fpur  wheel 
lile,  and  haa  jntt  half  aj 
oicycle.  wheel  has  to  giit 
ir  the  sake  of  an  eiomplo, 
;ri»ing-wbcol  to  be  5  yarde 
rould  bare  to  make  352  in 
mid  have  ITQ  teeth.  The 
cirijeo  bj-    " 


Q  the  wheel, 
reiolntioD, 


in  a  briBB  bearing  for  the  ipindle ;  it  fits  into  a  bole 
drilled  throagh  Uie  glaaa.  When  it  ie  reijaired  to 
let  the  hand,  a  pin  ii  dropped  through  tbe  little  bolo 


..,„. ,, OB  oatehing Bold. I 

.  relatirei  and  frianda  who  are  totally  ittt.  Oh 
ind  in  particaiar,  bai  nwd  thii  lyitrm,  and  W 
1 1  hare  eonTened  by  tbe  hour  together  inlUi 
nner,  with  only  now  and  then  nuug  &»  flun 
difficult  words  or  parti  of  wordi.  It  wooUb 
.1,  to  oommence  with  oaay  aentenaea,  lock  h 
low  are  your"  And  it  wonld  alao  bo  a  good  ^ 
>:iit(.b  the  motion  of  the  lipa  of  any  one  inakiv. 
lTO  found  it  help  me  Tory  much  in  muiagail 
•hat  ia  being  laid  iriien  I  could  not  diitinetly  caM 
.heaoaod.  Of  oooria,  when  no  aonnd  it  atteaW « 
leard,  each  word  ihonld  be  aeparately  and  diitiael^ 
ormed.  "A  Softerer"  ma^  not  laie  hii  tpuA 
mt  penoni  louog  thdr  boaring  generally  talk  tmt 
low  :  indeed,  one  gentlemao  I  know,  who  hai  gnM- 
ally  lott  hii  hearlog,  haa  Bearijr  loat  Ui  ipiMb  ika 
lereiy  making  a  mnmUing  sound,  and  ii  nitiW 
lat  hia  triendi  cannot  nnderttud  hia.  Bat  i 
Sufferer  ■'  mar  find  nocb  benefit  from  the  iMn 
plan,  whether  he  low  his  apeeoh  or  not.  Of  cMm 
it  wonld  be  difficult  to  onderatand  in  tUi  naHB 
penoni  who  OBlj  talk  through  thair  teeth :  bn^  M 
donbt,  [riendi  or  relatire*  wonld  not  mind  a  Urn 
of  making  UmouoItm  uM- 


Pint,  gira  work  coat  of  siia,  mb  down,  mi 

,  .J  with  iTin  eimlar  motion,  going  orir  lb 

wboleofwork.if  nottoolarge.  After t^gmiuiiiri 
{iIIthI  Id,  let  it  gat  hard.  Uien  [a«a  op,  and  whan  ban 
finish  with  ipirtti.  Mind  and  not  nse  toe  mit 
ipirit9;atawmhi!iallthat  U  wanted  to  taksii 
oil,  or  yonr  paUih  will  all  oome  otL— Jomi- 

[33338.]— Foliiliinc  Vaaeer  Vooil-W.  1. 
Hatoh  had  better  boy  his  poUah.  After  acrapiii  V 
reneer,  first  gira  coat  of  sin  for  •toppinr  ap  gnii. 
then  oolonr  or  stain,  and  prooaod  to  poUaa.  TW 
prerioni  aniwer  will  show  the  way.  It  ia  a  gim 
mistake  to  oh  too  mnch  oiL  For  all : hard  ■«•• 
the  poliihing  is  tbe  auns,  but  not  tor  atoppisf ,  M 
liaa  II  generally  need  for  dark  woods,  and  plait*  « 
uhrome  for  Ufrnt.  I  might  mention  that  patty-UM 
ii  a  good  stain  for  Hondnra*  mabogaur,  etmlsrt 
and  other  woods.— Joinib. 


'be  [lin  proiectinE  tbrongfa  at  the  dial  aide 
he  bundround  with  it-    1(  it  is  required  to  n 
bort  diatancca,  a  Ecadnated  ring  can  be  put  ui 
ho  glaax  on  Ibe  Ie<i«eat  P  P.  and  marked  into  ya 


rinR  niiL'lit  iiiivo  KQ  diTieion<i.  encta  re 
5jiimU.  Mr.  riU'Miim»  tbiukl7Hleotl 
forthe  wbeala  to  have.  In  tiiat  case,  he 
■truct  it  to  make  one  rcTOlution  in  a  q' 
mile  iuttead  of  a  half.  Bat  it  really  doe*. 
maah  how  many  teeth  tbeae  wheels  hare 
moat  be  taken  that  the  top  wheel  bi 
than  the  bottom  one,  aa  toe  dial  oi 


no  mors  than  ths  or^oary  ai 

er  the  closely  allied  faronobiti*^  into  whi^  il  atf 
degenerate.  The  only  diSsranee  i*  that  the  fit  omsi 
as  tbe  efteot  of  ehaogea  in  the  hnmoral  eoiditNB 
of  the  eheit  and  yiioera,  ooaed  by  the  tranntJoa^ 
the  mora  geaial  and  denlopiaB  inBoenoei  rf  Hi 
apring  moon.  Thii  abnormal  nnmoral  coa^Un 
takes  umo  Uttls  time  to  matnre,  so  that  tbs  It  ji* 
derelops  itself  abeat  .Jnne,  [or  hay-makiag  lun 
The  monehial  membranea  are  thoa  ia  a  llrti  « 
gnat  irritation,  which  is  IntanaiBsd  br  aay  rtMg 
odoDT.  Thsnea  ancusi  diTDcas,  beat  QalUmiutiMi 
and  Gnailj  "  reaction,"  or  softeidBji  of  the  iiiii"* 
deposit,  whicdi  is  then " eliminated "  as  aMMtir 
less  thiek  irritatiDg  nneons,  iwalliar  >»  tbs  ■«••■ 
membnuus,  embanasilDg  the  breathing  pistii** 
to  OHlalng  all  the  diitiM*  ennaeialsd.  In  witlK. 
of  ooona,  tlm  asthma  "  seoretioB  "  is  uon  <Mf 
and  glnUnooa,  and  is  expelled  fram  tb«  tbtoal  mm 
by  oongUng  and  expeetKatioa  i  but,  tboGl  aeeiimr 
here  mora  in  high  soamer,  the  tactetion  is  ■■* 
thin  (gummy-like),  and  is  tbns  snablsd  to  Sow  «- 
ward  and  oyer  the  paUtetothe  nostfUa.  Ibim"- 
braaeaof  whicbare  thuinastateof  irritatioB.  IW 


sontint:  fit  of  tneciing,  followad  if  •  dioAaige  ri  tbilR^ 
o  many  tating  maooni.  What  I  mar  tam  a  "  nfb« 
i)<l  COD-  action  ii  thni  set  up.  and  the  flew  of  satrsti—  cM' 
ter  of  a  '  tinnes  until  the  olIsBdiug  bBaoral  stawB  it  M- 
matterlbanated.  In  ray  answer  to  "  A.  8."  I  voka  lltti 
ity  care  leffete  matters  "atored  np'    (hf  mistake  Pnl''' 

re  tootb    "  ttirred  np  "I  la  the  body.    "  Tbe  Jl^a  i  waHilf 

be  marked  oot  |of  ths  body  aflei  tha  attMk"  (of  "  FTW- B.")alh 
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"brokn  down,"  tb»M  Uhan  np  by  "  sbiorp- 
n  "  And  eoBTBjad  apmrdi  for  Blininxtioa   la 
'*  '       'luinufonniiitrtba  ptutBM  af  tha 
itopine,  about  tha  Muon  oF  btr. 

, jf  wiiiMr  bBooniei.  knd  is  tarmri 

hH  mithnk  m  nnmer  bmnebitii,"  and  ooDtioiiM 
D  the  "«outitiiUonBl "  uarM  ii  Bxhaaatad.  I 
tT«  DO  penoBBl  aiparianM  of  tbs  diMus,  tbe 
ilknatta  aMaaki  of  vhioh  I  h>Ta  tormerlj  > pokan 
■iBgnmoof  "totMUna,"  baing  daretoped  br  the 
wt  fog  «(  ontaiBB,  ho««Tar  iliabti  jat  obo« 
kited,  mod  tba  flnt  bolk  et  "pbluta'  olsftrsd 
nij,  I  hiTS  bMB  gxpoaad  lo  ioma  of  ths  deomt 
ttr-fon  with  warealj  any  ineoBranianoa.  I  bsTa 
«nd    Uiii    "dbibI"  diminBtioii    of  diiaaia  rarj 


■tably,  of  ODUODpUoB, 


,, , , n  Um  pravalant  eliaii- 

itioB  p*uad  upward!  aad  oatward*  enUrelj 
coBcfa  tba  naikl  (laBda,  lo  tbat  tbe  aibanition  of 
*  ««nsl  osHllent  "  oongb  "  aotian  waa  aotirely 
|i»lli  iliiil.  Tha^BBsv  ii  tha  retnlt  of  jadiciona 
id  aetlT*  UMTmal  tnatment ;  ao  tbat  wa  may  m 
nr  winter  uthna  niBy  beeoma  "bay  feTrr"  or 
mMW  broDofaitil.  witb  tha  Banie  (raoiat  iaflaancea 
tMBlwratnra  and  bsbiob.  Thii  u  all  I  can  kits 
tba  mmtl  of  bit  own  expananea  and  obaerratioii, 
it  it  will  halp  the  anffarer  to  Dndantand  tba  dli- 
d«r  be  hai  rot,  aod  what  ii  ritbt  and  wrong'  io  the 
Mt«.«ii  Of  Ute  yaan  tba  diieaaa  bai  coma  to  bs 
.....  "■■  canwd  by  aDimalaalBr  lita"  [Tyii- 

"I>oatasdDiMaMi"]tfaeo[HnHni  being  ba«d 

.  tba  obaerratiDa*  of  Fmteiior  Helmholti,  of  Qtr. 
in.  a  enSeier  from  "  the  peenliar  eatarrh  oalled 
7  lerer  from  tba  yaar  IS17."  Eiamloing  tha  naaal 
(Bh»riwo  under  the  mleroecope  hen--'  -'  '  -■ 
tt*  laat  fiTayMnj:t«  ISon,  eari 


tbroat,  and  got  rij  of  by  interception,  and  m  iuper- 
■ede  the  naaal  irritation  and  diaoharirs.  Taken  in  > 
teaapoonfni  doMi.  S  lo  4  timea  a  day,  it  will  be 
abaorlMd,  reMlrins  tba  diuaas  at  ita  wnrce.  and 
deatroyiog  ita  asnd  propertiaa.  Ai  an  axtamal 
applieation  to  the  aoetrili,  I  think,  a  ooiolrination  of 
1  part  Qlire  oil  with  S  part*  beoialine  (the  oommoB 
"  lamp  ipirit  "  of  domeitic  nae)  woald  be  mnoh  more 
effieaeioai  aa  a  looal  reiolrant  than  the  glyoenBe. 
Thia  ii  a  mbefaeieBt  not  to  be  fonnd  in  tha  pharoia- 
copnia.  Iwaaiodnindtatryit  from  ueing the tinga- 
laraotiODotparsBinaier  theeloggedoLland  impari- 
tieaof  a  sewin)!  machinp,  vbiah  ran  ont  like  water.  I 
tharafora  tboajdit  it  should  ha*e  an  eqnal  affast  in 
a  oaae  o[  throat  JeBrnetia  (from  indnratioo  of  the 
aar  glabda  and  con^testion  in  the  neck  tjatne*), 
whish  did  not  Ret  on  very  fait.  1  naad  it  to  rnb 
roand  the  neck  and  ear,  aid  loan  got  the  hearing  aa 
well  aa  tier.  Ibe  isilarati'il  wax  aoftening  like  butter. 
I  added  thi>  oil  ae  an  emollient^  and  to  prerent  the 
too  free  araporation  of  the  Bpint.  It  thni  becomaa 
an  azoellent  aoWant  of  partionlar  eSoaet  in  aay 
tamefaetire  oongeition,  iaduratad  glanda,  rhaomatio 
or  atiff  joint!.  Of  oonraa.  *on  will  not  take  the 
if  ^n  bare  mhbed  ■' ■"  ~  "  '     "    --- 


„  , __     "  editor — bnt  1  hope 

I  hare  written  will  oonvay  to  the  qaenit 

ind  other  chronio  mjlarera  to  me  idea  of  tha  nnity 
at  djwaae  aa  applied  to  thia  and  aimilar  alfeationa. 
Two  mora  reuediea  will  yet  be  required— time  and 
pennTennee.  ProfeHor  Helmholta,  himealf  a  phy- 
lioian,  inflered  with  it  for  SI  yeara.  "  F.  W.  S." 
mnal  Bot,  tbaratore,  ei^t  a  cnra  at  once.  Mont 
nf  anoh  dieeaaes,  eipeoiaily  of  the  aithinatie  and 
brondiitic  type,  are  procaaias  of  atraetoral  pnrifiea' 
tion  and  renewal,  and  all  that  oan  well  he  done  ia  to 
make  thai  prooeii  attendant  with  aa  little  danger 
and  intfering  ai  poaiibla,  and  make  each  periodieal 
retnm  weaker  and  imkar  by  the  gradoal  aibanition 
of  the  mattat  of  diaaaie,  often  the  aeonnnlation  of 


Tbanka  to  "  A  Phyaieian  "  for  fint  catling  attentkui 
to  the  matter. — B.  Boothbotd,  Soathport. 

[33360.]  ^nnfermented  Bread.  —  I  hope  "  A 
E^yliaian"  wilt  eoe  aod  ansHcr  yonr  qnnry  :  bnt, 
meantime,  you  might  read  farther  oa  the  inbject  in 
tnbaeqnentmiiiherB  of  thiaJoDrnal.  ABaoewDOhaa 
faten  Ibii  bread  For  yoars,  I  strongly  adrtae  yOD  not 
io  gira  it  op  ou  a  tingia  (ailuro,  or  eron  a  doisn. 
Parhapa  yon  Diiied  it  loo  "  stiff  "  or  too  wet,  or  tbe 
lonr  was  not  first-rate,  or  the  oren  not  right.  Snch 
ttmad  ia  nerer  no  ''light "as  bakerV  It  ahonld 
naemUe  that  made  with  "  bakio>r  powder."  Bnt  if 
fou  cotild  net  si'ratad  bread,  and  And  it  to  yonr 
tfiste,  it  woDid  be  scarcely  worth  while  making  the 
ahore.  riml  ia  the  (theoretically)  perfect  artielo.— 
D^GnnFRT. 

[h:hsii.]— Unfbrmented  Brea4.— Theraaaonyou 
faileil  is  molt  Ukely  in  ths  mixing  of  the  bread.  It 
shOTiia  not  M  worked  or  kneaded  at  all,  bnt  aimply 
miifii,  and  pnt  into  tbe  oren  right  away.— CONTIC- 


[33369.)— Unf^rmented  Bread.— Mr.  SannBer'B 
■ad  "  failnre  aa  a  biker  waa  probably  daa  to  too 
leb  kneading  of  the  dongh,  which  is  fatal  to  tbe 
~  the  bread.  1  am  lara  that  hia  good  wife 
try  again.— A  PHTSlcliH. 
[33360.]- WlUowB.— If  "Semaj"^lanted  largnr 


'?,',",' 


,- winter,  too  large  for  onldren  to  tua 

iway,  I  believB  they  woald  root.    I  have  aean  large 

[loatii  of  willow,  planted  ar -■' ■ — '■         "     ' 


■caOBt  to  keep  himMtfmUrdy  free.    Two  other 
■■Ma  phyiiaaBB  wareeqnally  nceeaaful  In  enring 
w  f •*•!  by  tb«  lam*  meana.    From  thia  tbe  infu- 
iu  «r  organiama  bare  eome  to  be  considered  as  the 
■■■  of  the  dieaaae.    More  than  thia,   the  fact 
9tmrt  to  have  biaen  laid  hold  of  aa  a  foandatioa  for    ..,  _ 
lat  baa  been  lately  mnch  adronted  aa  the  "  germ  '  then 
■017  "  of  diHBie,  more  particularly  aa  related  to  '  »i.~^ 
idemie  ditOTden,  often  to  treqnenUy  and  anddanly 
e*»lent   in   extreme   "eeaaon"   conditiona    and 
matt*  a.    The   infnsoria   bare    present    1    bell  ere 
mly  to  be  tbe  prodnet  of  the  cormpt  secretiooa 
amaelm.  aa  in  the  oasa  of  ascarides  and  other 
'  ■  '        '     ""       ■  -      ■'      slime  of  disordered 

._  h  breed  in  what  is 

.      and  oran  on  the  hodiea  of 

t  in  certain  atatpa  of  ill  health  and  fool  per- 


aiBUona.    The  inieetun  of  qc 

■M  daatroya  the  aaearidea  wboleiale.  by  tirtoe 
m  "  tannin"  of  the  remedy.  The  larger  species  1 
■troyed  in  tbe  aame  way  by  the  male  fern,  kous 
■nenanate,  tnrpentine,  and  calom> 


a  the  hnmidity  of 


Hupcon 


— ., -  -, B.C.A." 

u  to  ha  a  long  distance  mnner.  If  bo,  let  him 
begin  by  running  as  far  a*  he  oan,  and  ai  taat  aa  he 
oan,  withant  drawing  brvth,  which,  I  think,  will  be 
abont  120  yards.  Then  let  bim  atop  and  rest,  then 
tube  Gnda  beeandoitqaiteeaaily.  and 
practiae  longer  diatanse*.  The  fewer 
1101H  JDD  oreathe  the  longer  yon  will  be  able  to  mn. 
As  for  training,  a  great  deal  dependa  npon  tbe  diet. 
Take  rery  little  SDgar  or  batter,  take  pianty  of  dry 
toast,  hare  yonr  meat  a  little  noder  done,  nse 
■Daringly  of  potatoes,  aa  they  canae  in  loins  people 
■bortaeis  of  breath,  and,  above  all.  whan  done  prac- 
tice be  weU  mbhad  down,  and  then  hare  a  bath, 
shower,  if  possible,  then  another  good  mh  down, 
nntil  yon  fael  yonrseif  all  ot  a  glo<r.  Then  muffle 
well  np,  and  takn  a  walk,  bnt  do  not  allow  yonnelf 
to  get  chilled.  Keep  good  honra  and  riae  early,  and 
haTe  another  walk  Ineier  mn  before  breakfast) ;  then 
bare  another  bath.  Narer  no  shortly  after  meals, 
BToid  all  etimolanta  inoh  aa  ale,  porter,  ipirita.  and 
winea.  Yon  will  find  yonraelf  far  better  withont 
them.  Dont  tire  yonraeff  when  yon  oommence  to 
train— bare  yanraaU  timed  a«  accurately  aa  poiaible. 
and  at  the  inonth'i  end  time  yonraell  again,  and 
mark  the  improTameot.  These  are  the  mere  ontlinee 
ol  training  only.— TSOB.  Cubke. 

|— ahemlat  and  Dnigglat'a  Baoelpt 
"Cooler'a  Cyelopttdia  of  Practical  Be- 
oeipta.'  now  pnhliahiag  in  la.  parts  by  J.  and  A. 
Chnrohill,  11.  New  Bnrlington-atreet,  W.,  is  the 
best.  The  Gtb  edition  may  be  parchased  second, 
band  for  aboet  lie.  or  IGi.  The  neit  heat  is 
"  Beaslsy's  Book  of  Beceiptg,"  pabliihed  br  the 
aame  firm  at  Ss.  Sd.  What  receipts  does  "  T.  H.  A." 
''"    H  thej_are  likely  to  bo  intereating  '"   " 


.nstead  large  branches  or  rooted  a' 

:[Tow  with  eran   more   certainty  than  hii  willow 
jnttings,  and  tha  achool  children  will  not  be  able  to 


tE'm'^p.-ETBrF. 
[333ai.]—8tiuttliiKCaat8teal.— Borax,  1 

'--  "     flowers  of  snlphnr,  I  part.    Om 

onghly  together,  then  tasa  then 


metal  pot  orer  a  dear  fire,  taking  cam  to  oontinne 
tha  beat  nntil  all  senm  has  dlaappeared  from  tha 
lorface.  When  the  liqnid  appean  clear  tha  oompo. 
litioB  is  ready  to  be  poured  ont  to  oool  and  BOnnnta, 
Being  gronnd  to  a  fine  powder  it  is  raady  for  ns*. 
The  steel  to  be  welded  i*  raised  to  a  "bright  yellow" 
beat ;  it  ia  then  dipped  into  tha  welding  iMwder, 
ind  again  placed  in  the  fire  nntil  it  attains  the  same 
9   before ;  it  is  than   ready  to  be 


fnmitnra"  ot  the 


'    Book.- 


n  mfsehief  to  Isy    |;,^„  ^f  the  Ehquhh  MkcHjINic.  and  ace  not  t 

.tire,    aodbysnit-    c„^„^„^_Q^j^^ 

■  9      as  short  and        ._„„ ,       „ ,.     ,_.     „ ..,,    -     .. 


...jsof  tho"hay  fe«t."  "i 

..*,  girea  eridence  at  a  further  actioi 

■  to  hare  aacaped  tha  notice  of  phyi 

ta  prompt  flow  ot  a  peenliarlr  tenacions 

_Sisa  from  thenoae  and  throat."  TBii  ia  the  real 
in  of  the  diaorder.  tha  "germs,"  and  their  dastmo- 
en  being  alike  oollatoral  effects  ot  the  disease  and 

•  Mmedj.     Possibly  this  crade  aketeh  may  enable 

•  qneiial,  at  well  as  other  anfferars.  tonnderatand 
IS  aiseaae.    Ai    to    preitntion :  Well,   it  is   the 
totl  of  natnre  to  remore  tha  effete  matter  from 
■  ■jatemi  tbe  disease,  the  "  process."  To  pierent 
,  thanf oi«,  only  to  make  fnrtber  mischief  '    ' 
«  foandatMB  for  future  inaidi 
«t  «an  be  done  ia  to  "  assist  n 
th  ramedlM  make  the  "pn>c.__ 
i*j  aa  paaaibla.    As  to  the  qainine. 
•emUvo  or  "  tanning  "  actioo.  I  had 

•  eonaolidation  ot  the  aacretiona  in  .un  tcumai    —  :-{•  \ -..- ~  t 
MM  of  tha  noaeandpilate.and  the  thence  pot<i-    pabti.hed  by  J. 

•  creation  of  tumefaction  and  poljpns  in  the  'J^.  •*""•  »?t°"  ^  „  ■  , 
Mooa  sembranaa.  This  doobt  ''F,  W.  8."  dia-  "' '*l?^"i."^,  g"*  ^^P"'*"  ,f 
te,  tbe  MlUlfteatiooot  tbe  membrane  being  accom.  j  *°e  Book  of  Fraacnptioaa, 
uStdby  tbe  aeparatian  of  the  diseased  products  |°°^  prewxiptiona. - D.  S- 
ttn  deboaited  aa  a  '*  peculiarly  gummy  mucus,"  stndent. 
slj  i««JawdlanaBionainit.e3by  tbe  Unnin  or  133350.] -D-nfermontod  Bread.-Tbe  dongh  ot 
itriBBBMjartheqainina.  Wbateror  ia  behind  in  I  fll  ?nfe"n'n'ed  "jrwd  should  be  made  wa»k,  like 
M  ctbImb  win  ooenpy  iU  place,  aod,  if  remored  in  j  ^^"'^.  '^J^f ■/"'',. .""J,.''"™*-  ""'"*''".'•  neceasary 
a  fiiB  by  the  qn&se,  wiU  eo  eootinne  till  tbe  *»  "«"",«■  ."'>»"!  t^e?»"»  fjl"" '''"ed  •>?*(»' 
nreaUaibaBstad.    And  tbiaiitho"cora"  which  Ij"?™ ''.'»'<>«»'"■' »<>"«d'')  or  escapee  in  the 

•  iMitbor and othen bare efhoted.    Allthateanbe  .baking, withontexpandiugthedoogh, 
irthm  dpBO  ii  to  aid  the  awn  tree  lolntion  of  tbe       [33310, ]—Unfermented  Bread —j;'or  son 
mciinla  and  IMismu  matters  attbeiraonroe.  Gams  |  jiHHt  I  Imce  hnd  bread  made  on  tha  system 
nd  fMins  aranlaUe  In  aloobol,  albnmloons  and  '  iiiFnd''<1  by  "A  Fhysiciaa  "  and  athaca.  bnt 
•Utinoni  aattan  in  alkalia  [and  aolntiTa  acids),  ifoaod  that  tba  quantity  of 
[gBoabmndy  and  Mda  water  (potass)  were  obeerred    sninll.    Also  1  think  ' 
I     bo    baaaieial.     Eitemally    alkali  Jsoda) ,  waa      


[33381  1— Blueing  Btael,  &o.— If  "  Lodorio  " 
Kill  nse  dean  hr^as  Glioge  iostead  of  powdered 
sharcoal,  he  will  find  tbat  bring  his  work  ns  to  a 
nice  ayeu  bine  oolonr.  He  can  see  when  it  is  btne  by 
jnat  remoring  b  little  ot  the  filings.  It  not  blue 
onongh,  oorar  oTer  again.  He  will  he  able  to  get  it 
tny  ahade  o(  bine.  He  must  be  sure  to  bare  hii 
nek  clean,  and  also  the  braas  filings,  and  nse  it  iu 
iiiat  the  same  manoer  as  be  did  the  powdered  ohar- 
loal.— ElOK. 

[333U.]'Blaoins.— The  qnerr  0 
Sne  biack  blue  obtuned  on  the  ''fnt 
iiest  guD  work  bat  seyaral  timee  been  aacea  in  tne 
E^NOLisa  Mechanic  hot  haa  not  met  witb  anj 
utisfactory  reply.  The  heel-plate  and  trigger- 
pard  of  fowling- pieces  is  not  generally  ease  haroaned 
bnt  merely  aoft  iron,  and  tbe  bine  ia  a  sealeobltunod 
at  a  high  temperature,  siDiilar  to  tbaton  rolled  steal 
at  BuBtian  iron  plates.  Tba  anrfaoa  of  tba  work  U 
Erst  polished  to  the  highest  degrea  by  means  ot  bnK* 
aod  emery.  As  tha  least  trace  ot  grease  or  oil  from 
the  polisher  would  mar  the  beau^  of  tha  surface. 
this  is  first  wall  rubbed  witb  powdered  ^aieklime. 
The  work  ii  thpo  held  orar  a  dear  flra  of  mnders  or, 
[ireferably.  of  charcoal,  till  it  nniformly  aeqniree  ■ 
lery  dull  red  heat,  baralr  Tiaible.    Tbia  scale  ia  n — 


itobS 


Cbrongh,  resiata  damp,  and  prerents  nut.     In  oi 
irbeie  ironwork  is  not   poliabed,  bnt  Gniabad  _ 
■mooth  filing,  a  Tory  dnrable  bbuik  may  be  obtained 


Chemlat  and  Drugglat'a  Beoipe 
BooaB.-i  think  H.  Bcasl>y's  "Druggist's  Oenenl 
Rocipe  Book  "  ia  what  "  T.  H.  A."  requires.  It  is 
—'■'■'—■  >■-  T  --J,  A.  Chnrohill.  and  coats  (U.     By 

Pocket  Formulary  and  Synopsis 

itish  and  Foreign  Pharmacopo:iue ;"  also  1 


J  holding  it  oyer  tbe  forge  in  the  am<Ae  from  law 
lal  till  the  surface  is  coTsred  witii  ooodenaed  tar. 
his  is  then  burnt  in  at  a  higher  temperature,  well 
ibbing  it  during  the  heat  with  a  piece  ot  cotton 
■ste  slightly  saturated  with  linseed  oiL  The  work 
I  then  set  hy  to  oool.— F,  H.  V/kvtum. 


Stbathbaun,    Medical  | 


_, .    .     r  it."  Theao,  there- 

NB,  Mint  oat  the  tiatare  of  the  treatment  to  facili- 
il*  tto  "  altfaetiTg  "  local  action  ot  the  quinine.  If 
••  Mod  an  albU  tbwe  ia  none  so  powerful  in  ita 
eHob  on  albonimns  coneratira  matter,  none  *o 
mtio  *Bd  WM-depneaing  (the  frequent  effect  of 
IkaUt]  M  tbo  chlorate  of  potass  (1  drachma  dis. 
d««dna|iIlo(botwatar).  By  gargling  with  this 
10  MBCttl  win  in  all  prababiHtr  be  dtjuolred  tu  the 


.     _._.__  ilb.  flour  (whole  wheat-meal,  borne 

ground}  ^^H  draohms  Howard's  bicarbonate  of  aoda, 
wliit^h,  of  coiirie,  is  well  mixed  with  the  Soar,  then 
stir  in  lot.  h.riroohtoric  acid  in  3  pints  of  wster. 
Witb  the  ab<iTa  _proportiana  I  do  not  find  salt 
require,  but  that  11  a  matter  ot  taste.  The  brown 
bread  is  nicrr  when  baked  iu  amall  loares  or  cakes, 
and  the  same  may  apply  to  white,  which  I  hire  not 
tried.  I  hope  B.  H.  Snmmar  will  meet  with  aa 
great  ntcoeea  si  I  haTc  dona ;  the  bread  is  deltcioua. 


.-   Continental   friend   for   poiuting   out   tbe 

Ulegility  ot  acting  in  tba  w»  deaocibed ;  it  baa 
■a<ed  him  much  anxiety,  tronbfe,  and  axpeBie.  The 
■tamping  of  tbe  name  and  addreai  of  a  Britiah 
minntactnrar  upon  goods  made  abroad  is  prima- 
Facie  a  groaa  deception,  highly  improper,  and  morita 
'-"ingest  oondemnatioo — tbia  from  a  moral 
view  ;  and  npon  referoBoe  to  the  Castoms 
1  .i__  .  _.  -.  -.^  fonnd  that  the  legal  new  is 

imprehenaira.   A  olaaea  in  the 

anent  importations,  tnler  olta,  reads  tbna  : — 

"Qooda,  tbe  importation  ot  which  are  prcbibited- 
rii :— Articles  of  foreign  mannfaetura  bearing  the 
name,  brand,  or  mark  purportiitg  to  be  the  naaie, 
brand,  or  mark  of  a  mannfaoturer  reeident  wltluB 
the  United  Kingdom."  Where  ia  the  expedtenm  tl 
thia  enactment  ?  Its  obrions  iutention  ia  to  pntect 
and  maintain  the  high  ohaiseter  iu  which  goods  of 
British  maBStaolorean  held,  andtapreyentartJclM 
nf  foreign  make  and  interiot  qnaltl 

represented  aa  of  British  origin.  1  .      . 

at  the  name  Bn4add(«sa«l  a.  %rK\^  vuu-^m^m 
jaV«H>»a»i£.V«mi^TiiiiiiaOiS»*i.1*n>*a'«.»i 


EMGLISH  MEOHAinO  AHP  WOBLD  OF  80IEMCE:  Sit.etS,         Jult  19,  U7» 


.  „ 1  to  be  used. 

Your  friend  need  uot  fear  ths  Bourd  of  Trsdo,  nor  in 
fact  any  odp.  far  it  is  quentiomihlfl  nhetbec  th»  Ian 
OD  bu  aide  tbe  stream  ptobibiti  tbe  PiporUtion  of 
krtides  N>  marked,  Tbn  niiitU:!'  is  witbin  tbe  jarindii;- 


--,   the  objeotionttblo    word    „    

to  be  erued,  knd  a.  fine  of  lome  degre« 
r  tbe  Baard  might  possiblr  wure  this 


tioD  of  Uie  Boud  oF  CaBtomn  horo;  tbsraloi 
importer  voold  hdjTlt  ibs  petmUy,  Dud  to  tbi^ 
extent :  the  Bonrd  of  C'OfloiuB  bnvo  thn  ^ncr  of 
kbiolntelr  ooDEtoaling  nil  gooda  mnrked  ille^l;; 
tiia;f  vonid  oertiiiQly  leiie  eucb,  and  it  woald  not 
STul  to  sfaoir  thut  tu>  dtMpCioa  vaa  inteaded, 
luBBBia  the  Britisb  mu-kn  themBslvei  could  only 
fDBBSit  to  SD  ou'Pid^r  ElritUh  nmiinrkctura  ;  nod 
altbouRh  ih'y  .>.;.■!.'    -.ri    .iifi.r.'"    iho    mBiioinin 

psnalty— vii  .   ii-::,  ..■■.:■  ■  i  ■   i    — j-el  thej  would 

require  ccnT'li  ■    I'Toro  releuina- 

TheBonrdw.i.'  .Houod.  ind  would 

of  Miurie  take  All  the  c^ircuustantiCB  into  coiuldBra- 
lion,  and  the  result  mlvbt  be  fiiTouniblo.     Inkov 

wouJd  b> 
inflieted, 

•ItogetLi 

[33S70.]-Clook  aioppmK.-Witli  snch  little 
■cquintaDce  with  tbe  cloi-k  ot  "  Teleicope  Tele'i." 
I  will  pug-imt  A  probable  cunie  to  brieff  about  tbe 
•tOPpisB  af  it  ID  winter  more  tbaa  iu  the  Bummer. 
Dunatr  inmmer  time  the  worm  weather  bu  & 
t«ndene7to  keep  tha  oiiliuipid— bene"  the  freedom  of 
ill  eten  worn  pnrta  looontinne  JtB  "  tick,  tick.''  In 
tbe  colder  wetlher  the  oil  beeomeB  tbickened  &nd 
elog^,  hy  which,  to  some  client,  the  freedom  of 
Iha  sotion  'a  impeded.  Now.  iF  tbe  clock  ahooM 
be  » trifle  "off  heat''— i  a.,  uneinal  inits '' tick  "— 
it  mar  "ocme  tore."t."  To  te«t  prowedas  foUota  : 
— SnppoBiD^    that  it  ia    veeurcif    Hied,    lead    (he 

Cdnlom  alowly  until  tbe  "  tick  "  ia  heard,  and  at 
t  initaut  more  it  do  furthEr,  bat  let  it  faU  from 
tbe  hand,  and  notice  i{  tbe  clock  continueato  "  go," 
it  w  repeat  the  trial  ot  tbe  pcudalnBi  on  the  other 
tide  for  the  "tick"  again,  releaaiDit  it  aa  before. 
It  tbe  eloek  deea  not  rontiuue  to  go  there  ia  the 
fanU.  If  thapAndulum  "tfoeBoff '*  on  both  sidcB  I 
am  nnable  to  judge  withoai  knoniog  more  about  it. 
To  aHar:— At  the  back  of  the  clock  frame  there  ia 
aradof  iteel,  at  tbe  bottom  of  which  ia  n  atotted 
pieaB,  in  wbieh  the  pendulum-rod  aria.  By  bending 
tbat  rod  ot  ateel  a  tiifle  towarda  eitber  aide  It  wiU 
bavetbe  effect  of  correction  tbe  defect.  A  few  triula 
will  aooa  enable  tbe  operator  to  judge  whether  it 
beata  and  "falls  off''  correctli.— Secoshh'  Viiir- 

^3371.]— 7BQht  Deilgns.— Iu  the  l«ck  to1«.  of 
tmt'a  Yacbtinp  Ma^uiine."— W. 

{33376,]— Ueaaurlns  Foona.- 1  beliare  it  ia 
cnatomaTT  to  meaaure  from  the  ont«T  aide.  Tbia  ia 
meat  eaail;  done  b;  meaauring  from  the  edge  ot  tfaa 
hoato  the  focne  point.— P,  C,  Dekkbtt. 

ra887&]— 'Work!  on  Chemlatry.— The  »ery  beat 
work  for  '■  F.  C.  F,"  in  "  Chemiatry-Thcorttical, 
Praotieal,  and  Aoaljiicnl,"  ht'emiuFntwritera,  pub- 
liahed  bj  Mackenzie  aod  Co.~C,  J.  Liipes. 

[39379.]-Tho  Zodlaoal  I,lght-WaB  seen  h-TB 
(near  Sonthampton)  aa  uiaal  tbia  apring.  I  trene- 
rallr  notice  its  fin-t  appearaaco  io  the  S,fV.  on 
faTonrahlo  eveoinga,  in  the  btginniug  of  December, 
bnt  it  aeema  bri|ilitest  at  about  the  rerual  riiuiDoi, 
after  which  it  is  rpee^ily  oliTored  bj;  the  lengthen- 
ing twilight.  1  cannot  tpenk  aa  to  its  appearance 
before  aunriae,- A,  H.  S. 

[38870.1— The  Zodiacal  X.lstit.-Surelf"X."hu 
not  read  bis  Kkulihh  Meckas'ic  mj  caretuUf,  or 
ho  iranld  not  hare  ikippnd  over  hitler  I40W.  p.  Ifl, 
of  the  precent  yolumc, — i'.  0.  Dxnsbtt, 

[3SS80.]  -  Daniell'a  ColL— The  local  action  ia 
probablj  canted  hj-  pouio  of  tho  wjlotion  ofenprio 
sulphate  iierrolatiDK  thronith  Ihr  porou  pot,  the 
-'-■— ^-    -^-'-'-'-^-'   -imbiueawitl."--'-     '" 


ight.  proceed  aa  par  rooffb  akelch.  The  parts 
maikod  A  iu  skFteh  are  to  bu  cor^rcd  with  perforated 
lino;  B  K  are  double  poUeja  ;  C  C.  the  ropp  ;  Diaa 
bolt,  with  ej'e  at  one  end.  and  nnt  on  the  other; 
E  E  are  pieces  of  bar  iron,  torgvd  flat  at  both  enda, 
and  one  end  tnined  up  to  ai  to  futen  on  the  block 


that  ia  on  the  wall  marked  F.  With  this  arraugo- 
ment,  I  bare  nerer  found  anything  to  beat  it.  I 
forgot  to  aa;  that  tbe  perforated  line  goes  all  round 
iha  four  aides.  The  aiic  of  mine  was  4ft.  wide  and 
long,  and  5fL  deep ;  there  are  croaa  rails  along  tbe 
inaide.  under  the  roof,  on  which  to  fix  hooka.  An  .  and 
eerer^  abelTas  not  ebowa  in  sketoh.— TklescOfe 
TeLB. 

I  [33380,]- School  Board  nduoatlon.-^I  think 
the  book   Mr.  C.  HaTnilton  Moore  rcfera   to  must 

I  he  one  entitled  the  "Edncatton  Craia."  poMiahed 
by  Marriaon.  Pall  Mall.    I  bare  a  copy,  and  found 

I  it  a  moat  inb"r»stin(r  and  amusing  work.  II  ia 
admirably  writt^i,  and  in  a  style  that  forcibly  re. 
miuds  one  of  old  Sydney  Smith,    It  eiposoa  with 

I  an  unapiiriDg  band  the  shameful  cxtraTacanm  of 
tho  goacrality  of  School   Boarda,  and  it  gire'  page 

I  after  raae  of  in'tnnwa  ehowing  the  nbaolnte    and 

!  utter  waste  ot  time  on  Ibo  part  of  r  large  proi^ortion 

.  ot  those  who  ntteud  thceo  tcbools.  The  repliea,  given 


notea  np  tba  alidc.  tU  ^  F, 
.-e  marked  RTVm  iSji 


it  but  b. 


ingi: 


n  the  ton 


tb  the  tine,  h 

Pivr  iKLDK  dctlO^ited  OS  IDS 

[  bblck  oxide.— B.  J.  Uab- 


(S33S1.]— Mloroaeopic-Bring  down  the  ttit« 
of  the  micropcope  to  a  h»riiont«l  position;  accurately 
' -■-=.-.      .1-.—  pluce  a  Mrecn  before  tho 


No» 


re  rrflvo' 


catch  the  bright  glare  of  ;i  miher  pni 
Woik  it  about  ontil  you  Eet  a  sharp  and  illamionted 
image.  At  tho  Bam''  time  move  the  ncrei-n  back  bo 
as  to  get  tho  projier  size.  Prerent  thr  direct  roys 
of  the  lamp  from  (ailing  upon  the  di^c.  1  bare  often 
thought  that  if  bouio  more  couTenicot  arrantrement 
of  this  kind  could  be  obtiiiiicii  it  wouiil  be  an  im- 
PTOToment  npun  the  ordinnry  nentral  tint  and 
PeppT'a  ehoat  plan  for  drawing,  as  it  would  cot  he 
ao  fatigiiiag  to  the  eyea.— I'HEO.  IzOD. 

[33385.]— Painting.- Any  kind  of  tar  Torniah  for 
wood  ia  much  inferior  to  i>  coating  of  oil  paint :  it 
soon  gate  wathed  off.  For  outdoor  purposea,  where 
a  large  qnantity  may  be  rcnnired  for  rough  boarding, 
tar  Tarniah  may  bo  greatly  improved  by  an  addi' 
tional  procGaa,  poiaihly  made  to  last  aa  well  aa  oil 
paint,  and  cost  leas.  After  coating  the  wood  with 
tar  ramiah,  when  dry  1ft  "Stretton"  cotet  the 
■ama  with  a  coat  of  Portland  cement,  fine  aaud,  and 
water,  mixed  up  to  the  conBiftency  of  point ;  to  be 
put  on  with  a  brush .- Pioii  eh  tL 

[S»S88.]-N-oiaa  In  Water  Piuea.— About  IPin. 
of  lin.  lead  pipe,  branchid  in  aopply  pipo  a  few 
inebea  from  ball-tap,  will  cure  the  evil  yon  complain 


.(Fectm  showing  up  the  stupendoua  natiounl 

folly  perpelratod  by  the  fUdncation  Act  ot  1870,— E. 
Hahoi.iiQiut. 

rarool.]— Canary,— Read  my  rrply  on  p.  271 
(ijurry  3HPnlt  of  proHcnt  volorac,  which  ca-o  nppli-ii 
nxBclly  to  yours.  The  wbceaing  and  panting  uriacs 
from  a  cold  generally. — TELKacorn  Tele. 

[XnHl.J—PlnQO.— Theframe  containing  theactioi 

ia  not  IB  its  place  very  likely,  or  perhaps  Bomethinn 

got  under  tbe  keys;  .... 


little  I 


so  with  all  the  other 


latended  to  slide;  _    _ 

lawnoD  them;  mark  your  h^aa  oat  «a  the  lep  it 
these,  and  bore  right  tbrongh  the  whole  ot  Vim. 
Some  bora  them  aanarately,  bat  all  at  onea  lam 
time  aa  well  aa  giving  greater  czaektnda  in  tks 
halea.-~HaKA<n. 

[»33fi8  ]— Lime  Juioa  or  Iilnaa  Oi*am.— I  It 
not  knnwthe  conpoaiUonot  Latchfard'sliaiaena>, 
hat  perhaps  tbe  toUowing  will  suit  him  :— Oljairiit 
md  lime  eream  :  Olyeerina.Soz. ;  almond  oil  (•■mt), 
^(, ;  lima  water.  Soi. ;  parfnma  aa  deairad,  11 
'J.  T.  W,"  ahonld  requiro  any  more  radpaa  bt 
lime  cream,  I  will  be  onlytoohsppytoforwaiilUw. 
— D.  Si-BATBEABN,  Medical  Stodent. 

I:.t33a0.]-Fal7paa.-I  am  afraid  ^t  any  timt- 
mcnt  other  than  surgical  will  arail  "  Potypos  '  hik 
little.  Other  means,  howerer.  aneh  aa  nsdiarotia, 
istringeots,  ic..  have  been  tried,  but  tbe  naalti 
haie  not  been  very  aatiafactory.  A.  eolation  oFahn 
may  be  naed  aa  an  aatnngent  injection,  bnt  neeallr 
[be  insifflation  of  tannic  add  in  powder  has  baa 
idmcated.  These  prodnce  a  mom  daeided  cSact  K 
used  aa  tba  after  treatment  of  an  opgration,— E.  I. 

UAfWItALL. 

[33SO0.]— PolTpni.— Mneh  ot  what  I  haTe  aaid  b 
anawer  to  SSMR  may  be  applied  to  this  qaery,  Ihl 
u>nroa  of  the  aff'ction  haag  atao  of  iotwnal  entia; 
henee  tbe  iulEcieney  ot  tba  aarxieal  opefobaa, 
which  will  hare  to  be  renewed  aa  the  danosit  imim 
rrash  tiaana,  the  tumefaction  not  bring  "pedn- 
colar."  In  anch  oaaaiaatheae  ilia  nsnal,  aitactfna 
largioal  operation,  to  reaort  to  aatnngeatt.  tki 
"  blood-raot " — a  rary  powerfol  ons- being  loaa- 
timea  resorted  to  as  a  apeoific.  Alam-waler  ia  aha 
mnch  need.  In  this  oaaa  I  should  not  reooanaii 
them,  for  the  reaaona  given  in  my  otb-r  reply.  1 
ihould  rather  recommend,  first,  the  sDntGui;  np  ati 
little  of  the  chlorate  polaau  aolitioo  as  a  Bolftal 
-ind  deansar,  and  then  followint  np  with  tbe  sbm 
administration  of  a  deoootion  of  marsh  nkallow,  at 
tbe  roots  thereof,  adding  half  a  teaspoonfnl  tl 
linctura  ot  oyrrii  to  a  oapfnl  of  the  deoootion.  lb 
would  heal  t£t  nlosratioii,  and  matnra  new  tinua 
GsrgliUK,  as  in  the  other  oaae,  might  also  bsTe  tk 
same  advantage,  in  interoeptiag  tlw  flowof  humean; 
olberwiio,  keep  up  the  discharge  as  long  as  patublb 
Constitntionnlly,  I  think  a  teacupful  daily  of  csel 
infneiou  would  bo  of  benefit.  Bab  tbe  part  oatali 
with  the  benaoline  and  oil  as  I  have  given.  This  eilj 
help  todiajolve  the  old  forraalion.  and  prevent  frai 
tumeFitclion  setting  in-  Should  beadache  or  piia. 
follow  tbia,  drop  tbe  ose  oF  the  mallow  deooctton  ts 

thereia,  but'oot'it  the  discharge  flowa  fn^,  astte 
hendachewill  be  indicative  of  some  existing  nags- 
head,  where  tbe  root  of  tbe  disease  may  he.— Iscoo. 
[33399.^— Polypaa.- This  is  a  qurt,  io  as 
opinion,  incapablflot  being  tnllvanswned  in ''onr^ 
columns.  A  medical  man  must  be  allowed  to  be  Ihi 
beat  operator.  However,  as  yon  seem  to  be  in  a  po- 
plexed  state,  1  will  advise  you  as  to  yonr  beat  masHi 
ot  proopdnre.  It  tbe  discharss  yon  apeak  of  is  m 
I  should  be  iuelinod  to  believe  it  la  uot  a  naial 
polypus  at  all.  for  nasal  polypi,  as  a  mla,  do  sal 
causa  or  secrote  pus,  nnless  for  a  tew  days,  and  that 
ia  when  tbe  Folypna  baa  been  ramored,  Bad  a  vioW 
oauatic  hia  been  applied.  Seeing  the  rspidi^  it 
growth  of  thepolypuB  in  so  abort  a  time,  it  might  bi 
one  of  those  taugoid  or  carcinomatona  polypi,  wiiith 

with  tbe  torocps,  for  it  most  be  rsmaiubend  Ikat 

soft  cancer,  originating  withio  the  oraninm,  UT 
come  down  through  the  ethmoid  bone  lata 
the  uoae.  In  the  meantime,  let  "Polfpos'f* 
il  ounce  ot  glyoarine  aod  IJ  drama  otiannig! 
'-  ind  dissolve  by  argentic  heat;  — '  '-■"  • 


a  good  spring  backwards,  and  doea  uot  block  the 


it  hnvo  bored  your  holes  aido  by  rido  np  the 
length  of  your  slide,  orolse,  it  not,  howi'i'.pnaaiblc, 
upon  driiwing  the  Blide  It  (which  yon  mention),  foi 
thobole.F,,  to  cover  tho  hole,  F,  which  ought  to  be  a 


anA 

E,  of  laudannra,  and  into  it  pot  tin. 
Tbia  qnantity  pi'  "  -'"  "  '  '^-  "■ 


nay  proceed  to  the  next  step,  i 


I^ 


your  pipes  to  be  aemitonal.  whicL  . 
abowB.  If  yon  have  thua  bored,  you  will  only  hav<< 
tho  thickncta  ot  yonr  soundboard  bars  between  tbe 
holca  ;  cOBMiiuently  it  will  ha  iiupoaaibln  to  entirelj 
abut  off  the  wind  when  your  alider  is  pushed  lo.  If 
you  bore  your  bolcM  like  the  rough  skoteh  here  given, 
wbieh  is  Bupposed  to  be  part  of  a  slider,  with  tho 
holes  following  their  natural  progreteion  [that  is. 
eemitonally)  yon  will  be  helped  out  of  jonrdiffionlly. 
IV  planting,  yon  will  see,  ib  in  a  ligsng  appearand 
so  that,  yon  ace,  when  tho  i 


is  drawn  too  holo,  E, 


, ^  , will  not  badli- 

not  to  mind  that.  Let  tl« 
bottle  and  its  oontenia  stand  for  three  dal^ 
shaking  it  occasionally.  Thia  time  baring  eifiiM 
take  a  small  bnuh,  and  well  danb  the  potypos  loB 
or  five  times  daily;  but,  praTJoni  to  applring  tie 
tincture,  yon  mutt  vlgorooaly  ahako  the  bottle,  aia 
insert  the  brush  when  the  solid  particles  art  ao- 

pendedintha  lianid.    This  U  the  tt '  — 

n  young  lady  who  was  afraid  ot  ti 

removing  the  tumour,   and  it  wu - 

caused  it  to  wither  away.  Now  a  parting  worj  to 
"  Polypns."  It  the  sappunlan  doaa  not  atop  at  tbe 
end  of  a  week,  after  nsiny  the  laniuB  and  glyrviM 
lotion,  I  ahonld  advise  bun  to  ko  Io  soma  bovil>< 
where  they  make  diaeaaaa  of  thia  kind  theitH» 
cialty  or  stndy.  But  ha  ma;  baar  ia  mind  thai  ■ 
cannot  get  tbroagh  our  pane  anfthing  that  sill  bi 
of  much  Bceoant  for  him,  bocaaia  ha  casnot  atria  n 
easn  bare  aa  he  wonld  to  a  aargean :  thn»^  i> 
remains  without  bnog  itiajpinaad.  and  eonaen^MF 
withflot  proper  romediM.—I},STB&Ti 
Stodent. 


[>,STB&TSKaJU(,  1{ 
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bouolopUH,  tocatlwT  with  a  nnrabar  of  bum,  ba- 

.,  ...     jinniuj  with  pyridine.     Tha  uphthft  from  miidi>1 

BU  of  Pmeticftl  Hjr-    anii  hoshsftd  co.il  ia  chlffly  conipoaad  ot  ateoholie 


IO.]—Witn.—"Iu<Mwhu«  Utter"  <iiu< 
■^-  -'       HrdnBliM,"  hr  ThomM  Tredg 

"Tb«_EI«dMBti  of  Pmetic»l  __,    ,  .    _ ..    ., 

a,  bomolo^M  with  minli  m,  toietbet  with 
"OMm,"  tf  awMUiM  BMramoniandMIin'  ragx-  l  oirnnFa  and  bomoloBUCt  of  beDiioa.  Tha  Ibis  *aU- 
MmIw  wwk*— (OKMOf  Hr.  Wcau*!  uid  Haun.  \  tjla  oil  ordaaii  oil  oF  «ml  tar  contmini  phenol  Bod 
■(•■'iy  for  iMtaBoe.— Biin.  O.-O.  i  irvaol.  alio  uiillae,  pJeotiDa,  chiaotlDe.  and  otbar 

Wiw.]  — Bongh  PowBTfOl   Battery.-Kwp  !  rol'tile"""*";  ""^  """■"'"'rf  ^''^  M"><*'l>»n". 


Mir  wmtlanil  m  hara  mora  una  mif aeaa  than . 

4ai*f  OMfBl  work,  while  inaraaitng  the  aarboD  anr- 
bea  u  an  adrsBtage-  and  hai  nothing  aguuat  it  az- 
MVt  tha  Ant  ooit.— 3ia>A. 

[asm.]— Bonih  PowerfOl  B&tterr.— "^tHn- 
aoni "  ean  nabi  one  at  a  ooat  of  abont  Id.  or  Oil. 

r  mIL  aad  fnllr  u  iwwvrfn] 


earfaan  faatlaiiai,  b 


DO  plate  each  of  ca 
'  imblara . 


aauffthaardioarT  biehromata  soli 
aaaaall  maj  ba  eonBastad  te  the  iroa  in  tne  nfit  or 
'  ra  aoldend  BCrou.    FoBTcelia  trill 

t  b«tw«aB  oarbon  pointi. 

wyiathattboironisBptH 

1  hf  tba  aolnUoii.  which,  In  gonKqaenn,  ffrta 

~^ ''qniekl*.  Forahort  axperiDcnta  TrqnirJDiT 

'ar,  Uie  Batter;  ia  aitramal;  powerful,  aim- 

'    ""    ""'  ■ alnaa  (reqnently.— ThoB. 

let,  WarrinBtoi 


a  thick  ooppor  wira  aoldend  aci 
nva  m  itaady  ipot  o[  lisht  b«t 
Tha  obfaetioD  la  thu  batteiT  i* 


d^  and  eheaii,  ai 


_  Indlns  anthracene,    naphthalm*,  chryiiaDi . 

rh»  preparation  ol  tar  from  coal.  liifBite,  and  bitD- 
BUDona  abala  haa  aeqnir«4  vrr«t  importance  ot  lata 
^ra  for  obtainini'  paraffin  and  pamffin  oils  for 
illnminatian  and  labriration.  Coal  tar  hna  al>o 
irqnired  irraat  Talai>  ai  Cbe  ■onrea  of  aniline  eoloiin, 
pheoal.  pierieaeid,  Ad.  HraTy  coal  oil  or  dead  oil  ii 
laed  for  preaai  i  ing  timber  For  mil  way  alnpeni,  fto., 
klao  for'bnminfr  Into  lampblnck.  Wood  tar  po«- 
•nw*  powerfnl  antineptic  qnalities  ;  henca  it  ia  nsnd 
for  preaei'ting  timber.  It  ii  doe  Ia  the  creosote 
which  it  rontaina.  The  naei  nf  the  other  rarlona 
prodnels  are  too  lenRthj  for  deaprinlton  hero  ;  bnt  I 
■hall  bn  fflad  to  commnaicate  FDrther  with  "  Ambi- 
tiOBi,"  if  ha  deeirea  it,— A.  E,  Ubne*. 

[3!JiaO.]-Nltrlo  Aoid  Htftlna  on  Cloth.— It  tha 
ataina  hare  only  been  eanaed  h;  dilnte  nitrio  acid 
the  ataia  ma;  often  be  partially  remoTed  by  WHahinif 
flrat  witb  wster,  and  then  with  dilnte  ammoaia.  All 
drpmila.  howeTCT,  on  the  oolonr  and  material  of  the 
news  l_j»i...  nntrinai     itw  K_i  k.»i_~     i.«i    I  ininred  fahrie.    I  hare  nerar  heard  of  any  mbatanre 
-Kf^iTaS'^'^tr^^S'o^nr^.'nli™^  I  £- "C^""  '*"'-''  "*^<=  """  ''^"-'-  «■  ^^■■ 
and thmal^rtinff  with  *  rat-tall  Eta,  alao  moiat.    """•*™-  „  .  ,  ,    ,     ,,„.,_., 

md  with  apinta  of  torpantiae,  "  in  Old  Mc.  (3:1 131.1 -Water  Haialng.-I  should  tbtnk  tbnt 
atenie"  will  And  no  diSenltr  ia  makiif  the  nper-  W.  Adamaon  woold  be  obliged  to  anyone  who  wonld 
tan  in  tha  pieoa  of  gla«».-C.  J,  Luraa.  """-nt  and  impart  to  bim  a  achemn  ot  pprpetnal 

rmwnl— n-nr^im  nu  na>i— in  •  t;^  ..»_iti.  l  motion,  Sotbins  abort  of  tbia  will  beany  aood  to 
-  SwSiiinH,^'!!?  ■  ™  ■  -tJ  'T  ""  ••i"-  "  ■  i»t  from  the  appCT  aqoarium  will  not  eren 
*JS^^^r'Ti  ^^"^  '  '"*"  """*    "»  "hie  toVt  back  airain  it«,lf.  mnch  l.a,  to  tak. 

^^'7iV^^L,       -i^„„    .  .     !  any  water  from  tha  lomr  aqnarinm  with  it-LAW 


tion.  It  ia  a  nignlar  mortluop  chiifl  that  ia  naed, 
and  in  praaacd  into  the  wood  direct  by  a  Ions  lanr. 
weiebfcd  nt  one  end,  and  it  doai  it*  work  ailmirablj 
— TELEScorE  Tele. 

[ail25.'— Hortlaing  Haohlne.— Tbia  machine, 
or  part  of  a  Tnacbino.  na  abown  in  one  at  the  LoadoL 
Intrmalional  KihiLitiona,  acted  by  obiaela,  oot  by 
borins  toola.— DiOHBKHT. 

[n:il2<t.]— Chemical.— Mr.  J.  If.  Collina  aaya 
prriln,  yellow  or  while  (FtS,),  ia  "  elowly  aoloMeiti 
HNO:,."  1  anppo<e  F.  W.  Woodman  doaa  not  ntaii 
a  Bolrent  that  will  not  docompoee  Uie  min«r«l.~ 

[Sfl.137.]— Cnwtblsa,- 1  eipMt  the  canie  of  yonr 
failure  in  hccnaie  yen  hare  made  the  tnatoiial  loo 
moiat.  Dry  in  the  air  hrfora  plarinn  in  the  a<en 
and  apply  a  gentta  heat  nt  fint.- TKLEKODrE  Telr 

[H312n.]  "  Soda  Water  Uaohlnea.- "  Ambi- 
tiOQK"  aboiild  get  one  of  the  illnatratad  eatalognea 
iaaufd  bj  aoda  water  machine  maker*,  which  wll; 
coDlain  all  the  information  ha  raquirea.  I  donbt 
whether  "  Ambitiona  "  wonld  be  abla  to  make  ona. 
and  if  be  did  the  resnlt  woold  moat  likely  be  a  tre 
meodone  eiploaion.  which  miaht  oaaaa  death  or 
aetere  injury.- R.  P.  IJ. 

[33131.] —Tables  ot  W^elghta  and  Bymboli.— 
I  do  not  know  if  there  be  any  "tablaa  Ririnir  the 
moli'cnlar  weight  and  aymbola  of  the  oommooly- 
occnrring  chemical  aabatancea"  pnbliahad  Inn  arpa. 
nie  form.  There  irp,  boirerer.  at  the  end  of  one  of 
the  oditiona  of  Krefenina'  "  QnantitatiTe  Cbemical 
Analynia,"  font  tablea  intended  tor  naa  in  nalcnliV' 
tiona.  which  1  think  wonld  anawer  all  "  Orfila'a  " 

firpoMia,  They  are,  bowerar,  in  the  old  notation, 
he  tablea  in  qneation  are:-].  EqaiTalenla  ot  the 
rlemenla.  3,  Campaaition  ot  the  haeea  and  oiyTcn 
acidi.  3.  Rednctioa  of  componnde  fonnd  to  con- 
atilnrnta  aoaght  by  aimple  mnltiplieattan  or  diviaion, 
i.  Showing  tha  amoiint  of  the  eonslitnentu  (ought 
tor  every  number  of  the  oompoond  fonnd.  I 
"  eonteaa,  howeyor,  I  do  not  ees  the  actual 
ity  ot  anch  Uhlea  an  Hr  aak.  fnr.  Nn  donbt 
hanily  for  begi 


mattera  held  In  aolntiwi  by  tham  npon  tha  inner 
mrfaee  of  the  pipaa,  and  tfaoi  protect  then  from  tha 
■olrant  action.  To  bare  (if  loch  a  thins  ware  poau- 
bla)  a  conatant  anpply  of  pnra  (abanlntely  pure) 
"■ter  with  the  eiiating  arrangemanta  irf  leadan 
ipei  wonld  airtainly  be  Tery  prejndioial  to  the 
aalth  of  thoM  who  bad  to  drink  the  water,  and  the 
liaeaea  or  partial  abaeoce  of  the  (alta  aboTB-Biau> 
tioned  ia  ona  of  tha  objeotioaa  to  the  VanakMter 
(Tbirlwall)  water  achema,  and  alao  to  the  prodnot 
abtained  by  Clark'a  water- loftaiuag  prooeu. — Law 
Studest. 

[SSV-tB-l-HoDae  VlMtrlo  AlamL-HaTing  jnat 
completed  each  a  jab  mytelf  the  toUowing  may  b« 
naeful  to  "  Jonah  :"— The  following  waa  the  oonUet- 
mokerlnaad.  Thi  drawing  ia  faUiiaa;  AA  iaa 
amall  pieoa  of  braaa  tnlung,  baTing  a  btaaa  diae,  B, 
■oldared  on  to  one  end  of  it.  TMa  ia  drilled  and 
eonuteraank  for  acrewa,  aa  at  ('.  C  ia  a  amall  braai 
knob,  either  aerewed  or  loldnnd  on  to  tba  braia 
rodj.  C  protmdaa  about  half  way  throogh  a  hole  in 
tha  diae,  B.  E  ia  a  oircnlar  diio  of  abany  fltting 
into  the  tube.  A,  and  baring  a  hole  throngh  ita 
oantre  to  allow  D  to  alide  freely.  Tba  abaay  u  held 
in  ita  place  b^  aorawa.  To  one  end  of  tha  ebony 
due  a  bnaa  circle,  O,  la  fitted,  of  rathnr  amallar 
diameter  than  E,  alao  baring  a  oentral  hole  to  admit 
of  D  aliding.  H  ia  a  apiral  apriag  whiok  kaapa  the 
CTDBB  piaoe,  J,' of  braaa  (paaiiBgthroDghab^anD) 
in  contact  with  the  braaa  oirola,  O.  K  ia  a  braaa 
diae  doling  tha  end  of  tha  tabe,  and  bIm  allowing  D 
toalide.    Ona  win,  lo.uattacbad  totUii  tbtothar 


■•a  C,HiO,.  P.  W.  Woodi  

■attOB  Kbont  Waldon'a  proeeaa  in  "  Theoretical  and 
Ftaeti^  Chemiatry,"  pnbliahad  by  KlackenEie  and 
Co.  If  be  faaa  not  aceeai  to  tbia  I  will  (witb  tbe 
Sdlior'a  kind  permiaaion)  deieriba  the  proeeaa  for 
hia    tbrongfa    the   Eholibh   Mechanic— C.    J. 

[SUlO.I-Clumloal.- Tartario  acid,  which  i» 
ramarkafla  for  exiiting  in  foar  nodifieatioua  diftar- 
ugebiaflj  in  their  action  on  polariaed  light,  haa  the 

/'CO  Ho 

leu  Ho 

ICHHo 

(.CO  Ha 
TUt    farmnla    ia   obrioaily  capable   of   iromerie 
■idUeation.     Citric  acid,  whinh  may  ba  ngarded 
Mtba  lactic  acid  of  triearballylio  acid,  has  the 

(CH  Ho  (CO  Ho) 
iCM  {CO  Ho) 
tCH-  (CO  Ho) 
^1«B  baa  baan  ancb  diieiiaeion  aa  to  tlu  afaamiDai 
€tB>(a  which  oeonra  in  Deacon's  proeaai  for  the 
■nnfaotareaf  cblonoe.     It  cnpric  chloride  be  naed 
it  haa  been  tnggeated  that  this  flrat  loaea  half  it> 
cUnun,  thni  :— 

a  i':n  CJ,  =  Cn.Cli  +  CU 
369  ise  7f 

and  than  the  eo|iroas  chloride  takai  chlorine  Tram  tha 
■gnnduaiio  acid. 

Cn,CI,+ JHCl  +  0-  SC»C1, +  0H, 

US  73  IB  are  18 

fmnc  en^  eblorida,  whiob,  in  ita  tnm  ia  decom- 

■Mad  aa  bMon.     Tbia  riow  is,  howerar,  nob  toit 

MllafaHtofT.-Wii.  JOHH  Gkr. 

P>M5.]— Pith  Balli.-If  "  EleatricUn  "aeanjhea 
a«0Bgal  tb«  alder  branches  he  will  flnd  soma  d^ 
uddMUinBamongstlbam.  Catting  these  open  he 
«U  end  tha  pith  aeparaled  f»om  tha  wood.  It 
■hOKld  ba  dried  in  an  oran,  and  cot  into  1»11b  with  a 
■ban  knifo ;  aimply  rolling  these  halls  in  the  palm* 

eff  tba  haada  will  press  tham  into  a  better  shape.  The 
h  of  tba  nahia  lighter.  Theaklnofthi       ' 


of  contart  are  foroed  apart,  a , 

Immediately,  however,  on  the  prenrare  being 
reinored  (as  by  opening  a  door  or  window)  the 
spring  recorers  itself,  and  brings  the  oross-pieaa  into 
Gonnectioi)  with  Q.  thna  oloaing  the  contact.  Tbaae 
eontaot-makora  are  sank  in  tho  lintelof  tliedaor,or 
in  the  grooTe  of  the  window,  aa  shown  in  tbe  fignra. 
On'  of  these  mnat  be  naed  for  each  door  or  window 
to  be  guarded.  Tbe  wiree.  W'  and  W,  should  be 
gnttapcrcba- covered,  aa,  in  fact,  all  wires  nsad  in 
tbie  job  shoold  bo.  The  rest  of  yonr  work  is  com- 
paiKtirely  easy.  Yon  mnat  have  an  indioator  in 
yonr  bedroom  to  show  lAiob  room  ie  attacked,  nils 
will  be  precisely  aimilar  to  tlioie  used  in  ardinaiy 
electric-ball  work.  At  some  ptunt  in  the  battair 
wire  which  goes  to  the  indicator  yon  m^  inaart  an 
intermptar.  which  is  mereb  a  brass  arm  pivoted  at 
one  end  and  rcaUng  on  a  braaa  atod  at  tha  otbar. 
When  yon  deaire  to  thntw  the  arrangement  ont  ot 
gear,  which  I  presume  hid  will  in  the  d  vtima,  yon 
Eayaonly  to  iT^  ""—  '—  "-  —'  — '  - 


■•  •i^^^*Joff, tbaoith may  than  be  dried anit 

mwMd  ol  tba  elderbenr  tree  formed  one  of  the  '■  Qnaativalenoe  "  &c  in  any  ohi'micai  primer— e  n 
SSSi^SS/Zt'm*  w''m  "J^J.**  "'*''  ^''"^-  .  Boacoe,  and  thei  learn  tbe  ^ym  bo  U  tor  the  eli-meiit; 
Wemoa«a.--J.  M.  W.,  Manchester.  ,  i^  ^„,'„od  oceurrenoe,  be  cannot  fail  lo  idenlify 


[SSiI8.]-DlBtiUatlon   of  Tar.-The 

tmnuaa  ia  tu  are  adds-hwea,  solid  and  liqo 

hfdMiaihuill,  alooholt,  and  ethers-togatber  wi 

■MBa  and  ampirenniatio  pmducta  of  indeterminate     iBai 

WjBpoybon.    ^Vlion  tar  is  diatille.1  the  more  vole-    a1i«b 

S!."!?''T^''7*««"*""P"«o"rfirrt,tog«hei    hia  r 

Mb  thaalettolB  and  ethers,  while  tbe  less  voIatUc  i  b.lp 

MS  aaaaut  eUeOy  of  amd  and  baaie  eomponnda,  and    in  ge 

ft>  lai*  yrtiWMwhiah  distU  over  contain  tha  solid    ratoi 

fl««w»l»ni.    Tba  reridae  left  after  about  balf  the    unde.  u^. 

"'.  ™   diitilled  orar-oaUad  pilch,  and  likewise  ,  Wning  wtight.    Hb 
^w^  obtained  from  co^  tar^aiao  contains    to  see  the  other,  aui 

Hijncarhons,    together  with  reeinons  com-  '  the  mention  of  the  one  win,  in  nis  mino,  ne  asiw 
Iji^^  CDuf  Jiqaid  constituents  of  wood  tar  |  eialed  with   the  thoBghl  of  the  other.— J.  M.  \Y. 


NHdi^ 


lBj  foTmnla,  at  least,  inoraanie.  with  tbe 
'  ■udi:d  ;  or,  on  tbe  other  bund,   if  he  knows  tna 
ID  in  roll,  and  the  formola  be  tbe  desideratum, 
L  run  eaaily  be  ascertained  by  taming  up.  which 
bt  pi'rlion  will  be  repaid  by  tbe  re'ection  in 

1    to    a    tfaoronKh  arquaintani 
mionil  I  «Dld  BOggot— it  be  woraa  in  a  laoo- 
UbelB  on  bis  bottloa  which  ban 
full  uume,  its  fonnuln,  and  its  eom- 


letbod 


an   mMrl 

BBMlr.kll 

tai«<i'    ~ 


acetone,     bydmcarbona- 

M,  xylene,  aad  cnmens-methol  U  mix. 
-  oils  bailing  between  lOO'sndSSO'C.) 

-  -  •  \  nnmbar  of  indeQuite  oii 
r  picamar  and  capnomar 


rul,oi< 


I'  heini 


liacted  ID  its  pata<ige  to  the  eartb,  and  during  ita 
collection  has  a  greater  effect  than  water  which  con. 
taina  salts  of  lime,  iron,  An.  I  imagine  that  hard 
waters  (waters  oontainlng  a  large  proportion  of  ear. 
bonala  and  anlphata  of  time,  &a.)  have  lesi  artian 
upon  tha  pipes,  becansa  tbey  depoait  eoute  of  the 


from  the  atnd.  and  o 

. ^Uead.    I  shaU  be  very 

glad  to  give  yoo  more  halpon  tbia  subject  shonld  yon 
need  it.— Rofrmakbu. 

[33MI.l-BafieotoT.-Na  doubt,  nndar  tbe  eir- 
snmstanoas  mentioned,  a  complete  covering  ot 
waterproof  clotb  wonld  anawer ;  but  I  wonld  tnggest 
that  on  fine  days  it  wonld  be  removed,  sathatl>otb 
it  and  tha  instrnmant  might  beoome  airsd.- K.  B.  F 
[aSMS.l—Dotarmtnatlon  of  Blood  to  tha 
Head.— The  only  remediea  with  which  T  am  ac- 
qnnintad  aiw  remediea  of  negation.  For  inatanoe, 
tbe  briar-root  pipe  and  the  continual  "  glasaing  "  of 
"bitter"  tbionghoat  the  day,  are  fmitfol  oansas. 
With  leapMt  to  the  dirty  tniar-root  tha  Lancet,  n 
tew  yean  ago,  in  several  articles,  pointed  ont  the 
in  injury  to  both  head  and  stomach  frnm  tha  "filthy 
a  habit"  td  smoking  briar,  root,  or  indeed,  say 
lie  short  inpe.  Tha  poisonona  niootine  ia  in  oontinnal 
A-  oontaot.with  the  aalirary  glands— an  tha  rsat  may  be 
understood.  Observe  tbe  short-pipe  men ;  thay  are 
"  evarlastiBgly  "  apitting,  wbilat  aoma  of  them,  on 
Boconnt  of  this,  are  too  unpleasant  to  ail  baaida.  I 
am  a  smoker  myself,  but  althoogb  I  have  both  oigan 
and  tobacco  at  my  command  I  neveramokaat  home, 
nor  in  the  day.time.  nnless  it  be  a  cigar  aftardinoer 
on  Sunday.  I  have  had  several  abort  pipes— briar- 
is  a  power-  roots  and  otben— presented  to  ne,  but  being  aware 
augbtfram  i  of  Uuirpemieiona  ohaiaater.  I  hare  limply  put  them 
uritiea  con-  I  away  with  tbe  names  of  tha  donors  and  the  dalet, 
during  Ita    but  have  never  used  tbe*.    The  briar-root  is  to  ma 


1.    IfoiQh 

olaan  ona  everr  Bit(ht,aJ 
aa&,  va  onnnnpw"—    ' 


r^sf^ssi* 
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imohinr.  Furtlicrinare,  when  I  hare  been  ukad  by 
t,  frimdly  hriM-TOot,  or  "cntlj,"  why  I  mored 
km<r  wben  they  "liihted  up,"  bit  ftaiwar  bu  ia- 
Tuublj  bran,  '^  Mj  faemd  won't  it»nd  tba  atriiiito 
fnmu  of  roo'  PiP^  i  JO"  ^oo-'^  ^Bow  tha  chakiDg 
itink  it  U  to  mfl.  altbonsh  I  km  amokjoB  mjtilt." 
With  napcot  to  tha  "  bittar  "  ptrt  of  tbe  qnaation. 
it  may  not  ba  geoenilly  knoirn  that  all  that  cUiB  of 
ale  U  far  too  itnag  for  a  barcrase,  The  nanal 
taTem  bittar  brar  eontaiu,  on  an  araiwe,  abont  10 
p«r  oaot.  of  aloohol.  tharefon  it  nead  aot  ba  WDndarad 
at  that  the  bittrr  and  the  hriar-Toat  oombiDad, 
dnriDB  fnqnani  daily  msetlnga,  will  oanaa  deter- 
(aiBBtion  m  blood  to  tha  hsad.  Whan  malt  Hqoar 
naa  btyond  0  per  eent.  alcohol  it  thonM  ba  paiied 
Er  aa  •omething'  anfit  for  driakinx  for  thoM  who 
wiih  to  keep  oool  io  tha  npper  teeiou-  Sefsral 
BBDtlaineD  ooDDCoted  •rithalabrewerieahnve  teld  mn 
Ibatthatwo  alea  which  I  Uke  at  a  abilling  un.i 
dstaanpence  a  gallon  raapactiToIy,  nrt'.  irhm 
mixad,  qaite  ations  eaooKh  for  ordinary  ciriiiklni;. 
"Bnood  that  ;an  gat  into  the  haady  atnff." 
Havinv  now  toacbed  npon  imolcing  and  ilriokis; 
let  ma  deal  with  eating.  Penona  anbigFt  to  diiii- 
seat  •»  ^nfrally  thoaaof  tnll  habit  of  body.  They 
ihoold,  therafore,  he  carsfnl  abont  tha  food  thnt  they 
eat.  Long  faita  throDgh  tha  bnginaaa  timo  of  the 
day,  foUowed  by  a  "regular  goroe"  when  they  set 
borne  in  tba  aTening,  are  aapem^y  daageroDa.  The 
ttMHoh  being  inpoTerished  for  eo  Taua  bonn  ia 
nddenly  filled  to  rfpletton,  and  tba  afEliated  organa 
bainf  tbnat  ont  of  their  proper  placed  by  the  dit- 
tenaion  of  tha  stomach  and  ili  oier^load,  all  aot 
ipoat  injorionsly  apan  the  cirsniation  of  the  blsod. 
Hot  pletborio  Bnpperi,  too,  produce  the  eame  effect. 
I  knew  a  gentleman  of  aome  note  in  the  banking 
world  who,  althouih  ha  belonged  to  a  City  etnb.  had 
a  nanrian  and  park  of  hie  own,  and  waa  carried  to 
bnaineai  in  hii  two-horie  carriage,  yet,  ia  order  to 
enjoy  his  a  o'clock  dinner  at  homei  stnmd  hlmaelf 
all  day  npon  a  biacnit  and  a  glags  of  aherry  in  hie 
TH^Tate  room  !  He,too,anfferedfromdetenniDation  , 
of  blood  to  the  head,  and  at  one  time  waa  laid  np  in 
my  honae  in  London  for  three  weeks  from  this  cause. 
Oar  G  o'clock  dinner,  bowarar,  conpled  with  medical 
treatment  and  narting.  soon  made  a  man  of  him 
ftgaio.  He  had  his  biscuit  and  eharry  at  midday  a1! 
ue  aame,  hot  a  rational  meal  at  5  p.m.,  withonl 
fatigue,  was  a  very  different  affair  to  an  eihaniting 
"  devoar  "  at  S  p.m.  He  had  eeTerol  wamingg,  and 
was  strongly  adriied  to  continne  in  tbe.  at  any  rate. 
B  o'clock  etyle  ;  bnt  liring  in  a  "  awell  "  neighbonr- 
hood,  and  being  a  bit  of  a  tuft-hnnlerbMidea— bie 
wife  and  danghter*  being  also  fond  of  their  dinnrr- 
partiea  and  naodle-to-aame  company,  of  which  they 
bad  l^enty— poor  pntleman,  he  had  not  the  moral 
eoniage  to  ihift  bit  iMinp,  and  ao  one  erenins,  after 
dinner,  ha  leaned  back  in  his  chur,  gam  a  eoFt  sigh. 
and— he  had  liTpd.  He  waanolongerintheprewDt. 
I  waa  fond  of  the  morning  cold  bath,  hot  carefully 
watched  its  effecta,  until  the  flpgen  deadened,  and 
giddioeiB  came  on,  when  tbe  cold  bath  became  a 
warm  tepid,  and  oomfort  returned.  When  a  person 
enlcTB  A  cold  bath  the  blood  ia  pnrming  its  oonrae 
at  a  regnlar  rale,  bat  the  chill  water  enddenly  com- 
preeaei  tbe  blood  TDsaela ;  hence  the  blood  that  ia 
then  in  the  head  i>  dammed  up,  and  caanot  get 
away,  on  acconnt  o(  the  contraction  of  the  apeed  of 
tbe  circnlatioQ.  There  ia,  therefore,  a  preuure  on 
tbe  TCf  eels  of  tbe  brain,  whish  preaeara  prodncce 
giddineae,  and  haa  prodaoed  death.  The  same  fatal 
Teaulta  hare  followed  tbe  flow  of  too  much  blood  in 
the  same  direction.  Tbe  golden  mean  ii  what  in 
wanted  in  such  a  case.  When  I  waa  inbject  to  th« 
eomplaint  mentioned  T  bad  a  treatment  of  alight 
pnrgatires  and  cooling  medicine,  and  carafullj 
avoided  all  rapid  blood-making  food  or  drink,  and 
high  alcoholic  stimnUnts,  Bueh  aa  port  wint, 
bnndy.  whiskey,  Ai,  Eien  afaerry  I  mixed  witii 
water,  for  almost  all  ibercy  hai  from  3fl  to  IS  per 
cent,  of  purottlcohol  in  it— a  uies  "soother"  for 
either  head  or  stomach  !  Aa  I  constantly  lean  OTer 
a  desk  or  table  all  day  all  my  shirt  oollars  ace  made 
at  least  an  inch  bejond  the  ordinary  wearing  eiae. 


more  liable  to  fractnre.  Another  reason  i*  that  the 
madden  contraction  of  one  part  whilst  the  other  part 
romaina  eipanded  often  cracke  glass  resstila,  aa  wall 
11.9  rendering  them  teas  capable  of  withstending 
preaanrefrom  within.— Liw  Stodint. 

[S3iN).}~-H eating  EUna.— The  temperatare  of 
kins  may  be  determined  by  Wedgwood's  pyromster, 
thereby  an  spproiimation  of  the  correct  tem- 
ptratore  is  ascertained  by  the  eontraction  of 
clay  oylinders.  The  pyrometers  cannot,  howerer, 
b*  gndnated  with  any  degree  of  eartaiuty, 
and  it  is  only  by  indirect  means  that  a 
oompariaon  has  bran  inatitoted  between  it  and 
the  mepcnrial  thermometer.  Tha  aero  of  Wedg- 
modregisteta  1.076°  F.  (5SD°C.],  and  voh  additional 
digrea  abont  130°  F.,  tha  greatest  heat  being  batwnn 
I^I.SOO  and  ai.eODF.  (11,000°  and  18,000° C],  Batter 
aid  more  modem  registrars  of  hi^h  lemperatnm 
un  manafaotared  in  oonsiderahla  variety  for  Tarions 
purposes  by  W.  H.  Bailey  and  Co.  Thaae  are 
tcorhed.  I  beliere,  by  the  diSnreatial  expansions  of 
ptroelain  and  metaL— J.  M.  W,,  Manchester. 

(33159.1— Ala  mi  □»— Is  obtained  in  the  state  of 
L_:,__..^__    .._ ^n„   (KO.aO";  Al^.aSO' 


qiie7rilMS.prwi),  bat,  from  hia  laat  twg  smUawH 
think  ba  baa  slightly  nMandarstood  aaitottte  gan. 
Tba  "  ig^UoB  "  daaocibad  in  the  4|D^^ina  part  <(  til 


o  radBasi,  it  la  aaid,  expds  thalraad 

. JatilaoUoridM.or  ehavMtbmlatab- 

oildea.    TheidathflddoeanotLiiMHtha(la,aM 
"m's.    WiUha  UndlygfraUsoplnlsncflkb 
at  wUl  tampvatore  Is  IbiCi.Talatniitlgr 
lathers  no  other  saod nuuad gtnnlaf 
i(^r    1  am  BBaUa  to  naa  laneh  Br.  hn 
Heitina  HnaOg.  it  ia  said,  gina  a  miitoia  e(  MaO,  aal 

[SMeS.I-DiBtillation  of  Shala.— CBBaayotmi 
oden  tdl  me  the  name  ot  the  latest  awl  b«rt  wait  s     . 


Q,HO)  hy  BddiQT  a 


of    am. ,.. 

liaj  to  the  latter  salt,  and 
capitate  ia  white,  and  gelatinous  in 
id  retains  tbe  salts,  in  the  presence 
lieen  formed,  with  a  remarkable 
that  it  is  very  diScnlt  to  wash, 
na  IS  obtained  by  heating  ammonia- 
■■  Dictionary."- E.  P.  G. 
[331Se.J— Alamlna.— Conindam  and  emery  are 
(Crystallised  Tarietiaa  of  alnmina.  eioeediogly  hard 
and  inaolable.  When  claf  is  bailed  with  anlphorio 
iicid  aluminium  sulphate  is  formed,  and  on  adding 
iimmooia,  ammonia  aolphide,  or  carbonate,  jiotaafa. 
<ir  the  like,  to  the  clear  aolntion.  a  precipitate  oF 
jilnminic  hydrate  ia  obtained,  which,  when  ignited, 
jarts  with  water,  and  becomea  AltOj  (alnmina). 
ilnmmnn  alum,  OF  any  other  ainmiuic  salt  may  be 
h  the  aame  remit.  Alnmina  may  also  be 
by  heating  ammonia  alum.  It  "P.  S.  J." 
rtqoirea  pore  atnTiiina  he 
oateriala,— Daqhbebt. 


oat,  of  conne,  nae  pore 


OTANSWEKED  QUERIES. 


ba  t*B4U  tf  Uwir  UOm-omtnbvim. 


ir  Imit  "  Pimpernpl"  haa  mpliod  to  3Z773,  S2 


S2871.    RndOm 


edOrcanPipea.p.  23 


33x81.    Water  Bnir 


lector  OondMnnr,  p.  32S, 


tora-Ouf 

[3»M7.]— Vngliie  fbr  Boat— I  ban  an  wtaa  Ikt 
i ..  , ._.._..  u..  two  dertja^^ijFfc. 

, irim  e 

ry  abont  fln  parsoaa  at 


r83«8.]- 


L-sr^ 


KannnesaOh: 
as  f  or^la  reply  to 


nlnanUr  AlHgirs  the  nqniilte  intanaaUOBMtalk 
'nctlonation  of  the  renltlng  oils  and  thoir  aoanniia 
nto  marbetabla  produata.- P.  H. 

[33470.]— Equatorial.— Wuold  Hi.  Laseaitat  laD  m 
vbetbor  my  equatorial  ia  moab  out  of  the  meriiiiaa,  ad 
•hether  it  ia  onl  of  the  mericlian  ud  latitnde  tettf 
TFbeo  I  aet  the  Dlook  with  tba  tfleaeope  on  tba  Baaa 
■hen  it  baa  tut  tDe  meridian  two  hann  anl  a  half,  Ik 
ower  limb  morve  npwaria  TertLually  to  tba  top  el  tka 
:yepin»iiissTeBminnts.  Hboold  it  ba  mored  I.  ir  V.  k 
uimath  P— BaiciwiLL. 

r33i71.1-BheDmatlBm.— I  hare  bad  rbnoatii 
leTer.bnthare  reroTered  so  far  that  I  am  at)!!  le  nK 


ia  Terr  bad,  and  at  iBtomli 


my  Imathiig  il* 

_ imuy  cet  bnau  at 

oblige  by  telUng  ma  tin  bM 
'    Age,  IB.— J.  Jt. 


le  hoHtodiaailheea 


a  pFepmUon  ennal  to  a  qowt  gtlks 


[3U7«.]— Adulteration  of  WhtakeT.— Snapeoliat  '. 
inieartiBdallliTDiirlnginwhlakey,ani:haaerKiKl(,«all    ; 

all  qoantitjea  ot  that  snbitaata  nsU    ; 

, OS  (Sect  oo  tha  sjatem,  and  iria*M 

thesymptomswottldbar    Also  any  teat  to diactinr aat  : 
or  other  mbttanae  introduced  ti)  iriia  tha  imakTtaatala 
Inferior  spirit.— W.  W.  B. 


K 


StIZk.    Borew  Boat,  3: 


.    DKlmala,  WH. 


A.  Tr^n  Scrrios,  SSe. 


QUEBIE8. 


[35182.]- 


Harmoay .— w  ill  ao 


e  oarmpondent  kindly 


rottling        tbe    blood    Tsssda     around.      The    [„f„^^a  ifjj^^njr'^  j„  l^^rJit^wiSioota 
aranoe  may  not  be  very  elegant  bat  aa  I  onlj-  '  if  it  can.  pIbum  irtaia  title  of  a  good  and  simple 


[33ta3.]— The  I<em 


I  Oare.— vm  the  a 


Othi 


inita  rivbt  abont  tbe  cold  bath,  and  perhaps  som^ 
'her  id^aa  may  be  gleaned  from  these  "  dots  "  of  t 
PRTaiOLOOlST. 


.r    I  ban 


iS.l- SzploatTB  Pome. — The  boiling  point 
oi  waior  in  a  bottle  with  the  oork  tight  in  u,  of 
eonrse,  mnch  above  the  boiling  point  ot  water  andrr 
no  pressure  bnt  that  of  the  atmosphere;  and  this 
may  furnish  tbe  reason  why  the  hottia  does  not 
bnrst  until  the  water  has  "boiled,"  Boiling  point 
is  simply  that  temperatare  (rarying  irith  the  pteasnre 
OD  the  anrface  of  the  liquid)  at  which  the  bnbblea  of 
ateam  riae  to  tbe  BOitaee  and  break.  Bnt  if  the 
bottle  be  a  weak  one,  or  the  oork  insBonrely  faiteneci. 
the  water  will  burst  the  bottle  or  drire  ont  the  sork , 
aa  the  ease  may  be,  if  the  bottle  ia  heated ;  and  thia 
long  betora  the  water  "boils.'*  The  mson  why  a 
bottle  IdU  of  water,  and  heated,  barsta  at  onoe  on 
eold  water  tooching  the  oataide,  ia  this !— By  the 

appli^tion  of  h«t  the  glass  of  tbe  bottle  is  e».    j^-oiT.  flimi«BTion"^tid^iy.""  Why  ih^"tn"i.w; 
S°h.  ^i.™™?™™^,,"  SL"    .."2?.''  Jk.f'lK'    !  ::^ '■??*!?'' ''  5* S?^,!*"  thin  air.awldanaityBmuoh 


o  be  ^keu,  and  what  q 


[334M, ] -Dirty  FUtar  (Llpae 

leen  told  thej  moat  be  sent  to  the  maaw.  om  aa  i 
It  a  great  distaooe  tha  oarriaga  would  be  aapenali 


[S31S5.] — Aoonatloa.  — 1 


'Tynilall'a  Bound 


>nu  one  kindly  ananr 
id  of  high  or  low  pitch 
thay  both  tniTel  at  the  sama  rata  P 


t  InaadiUa.  tbinigh  all 
beat  lenvtb  ot  atnng  to 


[SM7S.]— TsleshonlO  — Will  any  render  Wnily  i»- 
form  BM  SB  to  whuh  is  tbe  moat  psrfaet  Inatraseit  W 
Innnted  (or  transmlttinp;  the  haman  Toica.  and  dw 
w bethBr  there  hai  jet  been  toond  an  apparataa  vbiA 
ivlll    conrej.   diatinctJy  and    intelligibly,  aa  (vdiaafy 

[33478.1 -Trotting  M  ~     ""  ~    "" 


luilable  for  a  wny  abont 
Cidltgi,  Butdln. 
[S3 177.1-1" 


n  ffeoeral  oae  ia  AoM 
hands  Ugh  T  Ripeaaa 
two  peraoaa.— 'B.  A.,  ^ 


rtyoKraury.  I  ban  tried  to  Ml 
•rith  low  heat  and  high  haal,  al 

|*p"will  "Farrm"  kindly  Mf 

[33iTB.]— nleoMoal^ndlMtor.-^Cndl  I  (Big 


,  _  ahow  the  rise  aad  tall  ot  ariTarwith  * 

toryresBltr  Bnt,  oaa  thing,  wiU  not  tb*eh*Bn«(tk 
tauparatnn  Ot  tbe  water  aud  Ihe  prewnra  al  the  atar 
ipbere  Intsrtata  with  tia  acoBiBte  indution  r— A.  Pnau. 
[SSITB.— Poppy  Oil.— I  ahonld  be  plMsed  if  as« 
kikd  orreapoffot  woold  gin  ma  tnll  iafoTDatlas  i; 
ipaotina  popin  oil,  eapooially  as  to  the  heat  •arWf  ■ 
poppy,  tbe  bihI  required,  made  of  eitnotioB.  and  awi  n 
[burluid.— A.  (t.  JC. 

■    reader  ot  ^a 


means  ot  preventing  tbiaf  I  should  like  to  ap^* 
inmmer  bolidaya  at  sea,  but  I  dmd  tbe  ■Uaw 
PInwe  don't  qnote  relannoaa  to  back  naubara  tit  saj).' 
WoDLD-iB  Baiioa. 

F3U81.]-DaiileU'B  BattaT7.-I  want  toiaitaki 
•  d«ra  oalla  ot  amio  ^nd  ot^^lvulD  batteri^aadl  toi 


Ther 


iddenly  i , ._ 

I  that  the  resistanoe  of  the  ' 
from  within  is  rendered  nneqaat 

I  41..   I»«4i.  :-  .1 t __-, 


lan  in  airf— Li 
[33Me.l--BiBar»hlpi,  Trtnit^qoUaiiB.^blfn. 


all  kinds  of  eompUnls  of  defastira  warfcnf  M  — -- 
made  o(  (TBry  Und  ot  battery  tnt  DanieU'B.  A>Ii1|t< 
in  Doming  to  thta  oonolaBlon— that  It  ia  tba  most  mmtaat 
and  reliable  of  any,  and  eaaitr  made,  and  the  eofO' 
worth  tvo-thirda  ol  the  mimay  if  yon  aro'  get  tind  rf  «• 
and  that  it  la  fully  aqiul  ia  power  to  hall  the  nnate  rf 

[334ffl.]-Bett'B  Fatant   OapBiile*.-Caa  aaf,^ 

yonr  nadara  etaliga  ma  with  laatnotiaa  .tor  jMtt 
on  tbeaa  eapautea  witbOBt   a  uaofalaar   I  aa^<ail 


lipa*  "XTlIlltJ  uauBgBa  UQDUn.     on  toeaa  capauHa  wimuub    b  mMniina  g 
glad  if  any  at  tbe  leadars  of  tba  <  thoaa  who  are  Into  the  way  ol  it  fnfar 
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Iba  BDit  npnnod  Bal 
thvawluilb  iBd  Pa 
paiiMMt.  or  it  Iba 


da*.    I  woald  Uta  to  know  tbg  modui  Aptnwdi.— 

M83.]— I«ndon  Oarrla(0-iraT  and  I'oot- 
•mMlta.— P«rluw<  nns  ot  joor  eDmapoidniU 
Im  atda  to  Un  b*  of  Uh  sort  ol  ouclus-nf 
■•ita  u  pot  don  b  Uw  prladpal  tbacauhfiuM  in 
loa,  and  tbg  JUhtim  la  prioa  of  >milt«  bloeki  and 
■tBt  wood  Uooki  aoir  ooaolu  Into  ow.  I  wldi  to 
r  tfao  anwa  wiaa  par  BAarflaal  nrd  of  Bcli  Uiid, 
■owoHilag  oTtboli  lutbg  icmrtlM  in  loadlUM 
•  tkaitoHt  tnOBlihnTiHt.  LUuwlM  •oms  intoT- 
>B  u  to  tho  oort  ol  toot-mnBcnt  pn  ■qoMO  Tud, 
Iba  BWt  oiiiiniTBd  ■athod  at  pnaaot  1b  ma  (or  nuh. 

■^ -^r^    -■  Portland  owaast  ho  KOI  mod  for 

_  Jm  poctablg  fla(atiHHi  at  tlu  bst 
ltah>  an  qiod  and  aworad  ot  la  pia- 
r  informatioa  ai  to  tu  laithw  proper* 
Uodat— Pio>iu. 

I  (or  a  TtaUj  ImitatiTB  ooBMrt-flntt  I 

!»  mie.  AlKwill 
Iptlon  of  thfl  flaf« 
— ..,  -.„.  -.—n  — m  •>  itOMib]*,  ft  dbffnua  i-  ._.. . 
oaafind  ont  about tham  tatbat  tha  SuiioMli  am. 
wood  atop  ot  imallar  and  iharpet  toM  than  Lha 
)o,  and  that  tha  oboa  flaU  li  a  tit.  wood  (I  heOen 
,).  of  aoall  K*ta  and  nrr  dalioala  reodr  tone,  nrj 
bat  Dot  qnlta  to  ttamg  aa,  tba  viol  da  gwabA,— 

HBE-I— B]a>ohiii>  Oriian  Sera.— Can  any 
■nmiaOBt  tan  na  now  1  can  bleach  a  Ht  ot  orgao 
t&al  ban  beoooia  iliihtly  dlBOoIouredr  IithtnuT 
■odofdofngitwlthont  takiogoff  thalToriciP  A  laarch 
mb  (dd  Bambar*  haa  tailad  to  yiald  mj  infamiation. 

I«et.]— PolliUoB  OrKom  Plpei.-Oma  any  one 
aa  how  1  oan  brl^luan  ap  and  dean  doll  metal  plpfla  t 
•TOtlMj  KTs  nhisIlT  lewL  I  (lioaM  Uko  them  to  look 
uh  like  tin  aa'poiubla.— Pirs  Uiru. 
I1B7.J— HanMWmant  of  Blrda,— Will  Hine  ol 
aadi  I  ■  intorai  ma  tha  boat  work  to  got  apon  tbe 

MS.1— OraMthOnae.— Oan  any  brotfaer-nnder  In- 
BWill  (lunldba  aUDwwl  -    '     " 

.  <alaied)  withe       '  '     - 


MfiB-l— Patagonia.— Can  anr  ona  rin  aoT  Intor- 
m  nsaidlDg  thli  connCrr,  ita  ellinate,  loil,  iDliabi- 
L,  (anBa,  flora,  and  nlnarali  r— Suo. 
wal— rlnible  Oompoaition.— Some  tbm  or 
waata  ago  "  Annioni "  rarj  kindlj  (rava  ma  aama  La. 
■tkHi  ruaUnff  to  tbii  nbitaaoa.  ?Jat  bainj^aqnaiatad 

tka  mtmtt  ot  mliing,  will  be  iilTe  taller  iutruc- 

r— Mbw  SDinniBiB. 

»!.]— Spirit    mod  bT  Olove    Olaanera.— 

auj  one  klnill;  tell  ins  In  tha  neit  Inua  ot   the 
--  — L-*   ■-   -1--    — :-?.         >     .  ^   profaiiloDal 


When  aod  ij  whoiD  w 


n  powar  tot  propalUng  ti 


rsSSOE.J— Tha  I.adlea'  TrlorolB'— Abort  S  i 
book  1  iaw  in  a  ibop  window,  aoaawhara  in  tba 
trierala.    Tha  diiT<iic-whaal  wai  on  ona  aida  ot  tha 


as.: 


tVtBppoitlBf  tt 

otthailBaolthi 


[  whaal  of  a  Uonla,  on  tba  ctbat 

.tii!kataatha"LBdlB-Trii9ala.'' 

I  haTa,  darlnR  tbapait  Biantb,  OBnuoaaatollr  Harobad 
tor  tbb  triejela.  Will  anr  raadar  kiadlr  gire  a  daacdp- 
tion  ot  tha  maehlsa,  aadobUgat^LLiwoi. 

[335(0.]— Injaetion  Vater.— Vr.  B.  Orkkaiar,  In 
hla   latter  on  "  Air  flnrtaoa  OoBdeaaatlon "  (pa^  370. 

No.  <al),  eut,  Iq  tefaraooa  to  Injaotior  — '—  ' 

"^  daopTaiat  "•■■—' 


8£&ie,]— Mildew  on  Orapei  and  Boae  Trser. 
OB  napea  aad  nee  treea  t—l.  B.  H.  S. 

LSSSIT.I— Planoforta  runiaa.— Will  aoBie  ona 
plaaae  telimeof  BgDodbook  npoB  the  aboraf  1  bareap 
to  tba  Biownt  time  worksd  uticlxiat  an*  nal  intern  and 
am  not  •atidad.-PiBFBBBii. 

[33018.1— Panotatio  Braplaoa.— (to  bbt  one  la- 
torm  ma  bow  to  nalmilatt  the  power  ot  tha  taJeaoopa  hf 


intarteronM  I7  the  diitrlcC  n 


•ngina.  ud  . 
LBoh  dlmiuiihi 


aiplaln  if  there  la  anj ' 
at  flnt  there  Ii  no  thb 
eonduBCffP    Alaait  be 
tba  aaoaDitOB  pipi  ' 
Btoppataaf    Tha 


bat  rather  the  nreraa  in  tl 
■  a  toot  nlTaatUw  bottom  I 
mt  <ti  amptjinf  Itaalt  dnrii.. 
Ibadli  acaroelj  a  oon- 
oenaer,  oat  ratuar  a  ooolar,  and  1  ahoold  bo  okdiged  if 
Mr.  Criokaier  wonid  gin  paitioukn  ot  ranlta,  aa  tempe- 
rature and  qoBBtitr  at  water  from  boVwall,  tanpanitnn 
ot  injeotlan  Hstar  mt  bottom  o(  wall,  or  tha  araonBt  al 
ooollni  (loaiol  h«t)  la  ttllingtheatt.iandqnaBtiCTand 
tsmpantore  of  addlUonal  water  reqidied  to  make  np  tot 
loaa.  The  bottom  of  tha  alr-ibaft  or  itand^plpe  la  anowa 
olowd.  nhioh  I  nenima  la  acaroalr  the  oaaa  Ib  praotloe. 
For  tltoatloBa  where  eontraeled  apaaa  pnnila,  thia  ^ao. 
II  tboroiuhlr  praetloal,  wonld  be  Terr  aerTloeabla ;  but 
the  qneatlon  of  loaa  ot  power,  dUBoottr  ot  atarting,  and 
■SaotiTe  oootiu  oapasltT.  mar  need  HnBe  lurthar  eipla. 
nation,  whleh  I  ehould  ba  Rlad  it  Kf.  Oilckmer  would 
kiodlf  glTa.— B.  W.  A. 

[33S0t.]-Hanay  Deir.-Oan  anr  ot  Tonr  aciaBtifle 
rcaden  Inform  ma  what  is  tha  came  of  honey  dew  P  It  It 
from  aboTO  or  below  1  It  came  In  peroflptibla  dropi 
eninit  onr  window  thii  year.  Alao  ot  the  imall  laaCherr 
ot  white  which  nmetimaa  dliBgoni  lanfa  trM> 
rear,  in  North  Torkihiie,  many  an  qnlte  white 


Thta 


[SSiU-l-OivU  Sarrioe  Bzamtnationa,  tto.— 
Woold  any  oBOgiramapartloalanolabookon^aaborav 
•in  ot  ear  paper  pnbllihad  bf  tbe  datiutmaBt  T—Xn. 

[SSSBO.]- BroniinB  Flaater  Omamenta.— t  baia 
»D»  pUatar  ol  Parll  anamenta  whloh  are  raUier  dia- 
eolonrad.  Wonld  anj  kind  raadar  ptaaaa  to  tall  me  tba 
beat  war  to  bronae  them  t — Owiv  Jo»a. 

[Sjsai.]— Photoarapiito.— Will  "Hnim  Heipioa." 
with  >onr  permlmlon,  Ilr.  Sditor,  klndlr  fafour  u  with 
bii  nUtlne  amDlBlon  proeea  rafarred  to  in  bii  auwer  to 
"  Photo,"  331£8 1  I,  with  mauT  other  readen  ot  "  onn," 
hiLTe  bean  aaxioiulj  looking  for  the  inlormatkuu'^aau- 

[33S22.3— Oraokad  Oobk—I  km  a  pnw whleh  la 

•poll!  It,  Can  any  ona  tell  ma  ol  ■  nrnidy  or  whether 
it  FU  be  reoait.  and  11  lha  latter  what  would  be  tha  >p. 
'~'     '  Be  1b  diameter  r—£ND 

. -I  ihonW  be  obliged  If 

-  - oonaapondafitfl  of  the  Ehouib  Uicbavto 

would  gin  me  a  general  deeoriptian  ot  the  liUnd  ai  a 
plada  of  taiidBnoa,  tha  climate,  and  coat  ol  liTina.  1  am 
prediapofed  for  aathma.  Gould  a  liiigle  man  IIto  there 
on  eX)  par  jraaiP  I>  It  tbtt  oold  in  winter  p  Ii  tha 
ollmata better tbaoJerHTP  I  want  toenapetheLondoa 
biga  aod  glooiflt  iklaa.  Whri  are  the  ohiat  prodnota  at 
tba  Uaodr— A  Hamdi  Uu. 

[33514.1— Fhotogranha.^I  wiib  to  take  eone  good 
onea  off  their  oardboardmoDnta  ao  aa  to  put  them  In  an 
album.  I  do  not  kBOW  what  they  u-e  monntad  with,  bat 
I  tried  an  Interior  one  wKh  cold  and  then  hot  water,  and 
not  inoaeediug,  1  thee  tried  immenion  in  oold  water  all 
Bight  1  itlll  I  could  not  more  them  without  tearing.   Can 

[3lsra.l-Z,athe  Toola  and  Borlns,— Ai  an 
amateur  Uaokimltb  I  want  to  be  told  how  ta  lorga  » 
hand-tumlng  hael  tooL    Id  handing  a  piaoe  ol  eteel  over 

the  aoTil  I  (snoot  get  a  hr-'     '  — •  "■-  '— -■ 

tolerable  ibarp,  bat  the  out< 


;  llfftt 


KM.]— Atmoapherio  v 
"  agma  ■'  Of  T.  iletolw  - 
axB  bnmcr,  Ib  which  t 
•Ceet.  we  alvaji  get  m 


ir  than  benilna 


[33W«.1-Min«alOBy  -  W»T*lIlt«.-I  »;.h  to 
knew  whether  chii  mineral  l>  obtiluable  in  Urge  qnaoti- 
tle«  oheaplj ;  and,  if  so,  where  P  Alio  what  t«cpar>tnre 
wlU  tuaelt ,  asd  whether  lie  taiibllitj  la  much  increaaed 
bj  addition  of  ailkatee,  olajM,  ko.  P  Doee  it  varj  much  in 
oalonr,  or  aftaot  the  oolont  of  as;  >ubatuce  it  la  added  to, 
aaraalarP- F.  W.B. 

r33S07.]— HldUad  Xnginei.- Oan  anj  naderi 
iBtom  ma  whan  I  oan  obtain  a  photograph  of  ona  ol  the 

.. .,._.^.-  ._  .1,  .,_  na„b«rof  TOUT  Talnahle 

r  one  ot  the  Bogle  anginee 


throogh  it,  on  Ite 

although  damnd  it  gerierallj  1 
aide  or  other  ^  ttia  diameter. —^ 


it  to  bore,  eaj,  a  1th  bolo 
ot  lea^hwsji.  What  ii  tha 
ST  a  lathe  or  a  email  berir  ~ 


S 


battery ;  Kino,  if 

battery  btt  laid  hy  For  months  ;  al*o,  it  coane  plaiter  ol 
PaHt  oella   lin,  thick  are  ae   good  at  what  yoq  boy. 


[J    paper  (Jnlj  S.  187S,  1 

Z  I     [S3S08,]-Violln. 
;n  ,  iowote  II  prstome,  ai 


I  ban  a  rlolln  whloh  iDme  Blnnte 
'-  hava  aaen  ieTeral  psrambnlatlDg 
'oarlDg  by  wholeule.  Will  lome 
I  oan  itop  the  deatmotion  P  lie* 
,  and  lean  a  mora  itadl.— Acq,  I. 


L33i«7.]— Oold  B4ah.-I  intend  t 
aquarium  tor  goid  fiah.    Can  any  ol 

f3[_^ . ,    w._.._^. 


«S.l— ■Writer'a  Oranip.- 1  am  a  TicHm  to 
■enlaollBd'-writKr'icnuBp."  Will  any  oorra 

of  Ote  HacHUiIC  adiiaa  me  aa  to  vh&t  ooatrirai ,  . 

;  adopt,  in  too  way  ol  a  penoil  aod  penholder,  to 
b  ^M  wben  writing  to  dianauie  with  the  uae  ol  my 
lb  and  lontBgtrf  Any  idTice  ai  to  treatment.  &o., 
ilaoba  giatetulIyrBodiedby- BcaivEHiB. 
tfM.1— CaiSk.— I  haie  blely  atood  on  the  sliBg  of 
Ct  oa  tha  wcat  soaat  ol  IralaBd  i  they  Tine  perpen. 
arlT  Iron  thaw  to  a  height  otalmoat700n,  gren 
tUa  great  height  the  aea  boriion  appeared eharp  and 
iefioad,  and  I  will  thank  Mr.  Lanoaiter,  or  any 
'  t^  oar  Talned  corrcflpondenta,  to  tell  me  how  fmr 
'  tbia  boriaoQ  wna  and  by  what  rule  to  determine  inch 


Tbo  aymptatna  an  aeamlBg  . 

rtjB  wiktgm  ■■  elttini  np^^llre  lo-io[w«tit«. 

With  bar.aaddullBaHaa'll  In  paio.    Oan  any  ona 
•  aa  to  traataant  P— Fiidb»lu. 
MW.]— PrtntlnK  on  Qlaia.— I  ehall  teel  obliged 
■*     '  ^~'"        '  '     '^        '"  '  ot  printing 


I     LJSSOB.l—PHotographio.- 1  think  I  wai  not  ibO- 
oiently  plain  emmgh  in  my  leat  qnary.    What  I  want  to 


ban  a  Jet  bL 


and  and  the  lei 


1  Btanding  out  whi 
.nthl.,  Vywam 
and"0.  H.'-lortl 


iw  the  whole  modiu ' 
thanke  to  Mr,  Lancaeter,  "  Q. 
very  prompt   repiiaa   to   Biy 
Xedlcal  Btndent. 

[33S10.3— Snorina:.- 1  ban  a  young 
which  baa  baoome  aifwttd  with  aocne  dL^_ „ 

CnloBt  to  BiaBJ  parti  of  England,  and,  it  no,  unia 
tiler  reader  may  tall  ma  how  to  oan  him.    He  ii  appa- 
rently awallad  abOBt  tha  throat,  and  when  ha  bmithn 
'  w  and  loudly,    I  ha' 
[hiiadTiog.blbtered 


take  a  traah-watfr 
IE  imertiona  t    1.  What  tort  of  wood  am  I  to  make 
I  putty  am  ItomakelorthegioofeathatthaglaufilainP 
11331138.1— Tele  ■□ova. —I  with  to  oonatruet,  aeehaaply 


aa  poealbty,  a  amill  1< 


,  _  ehould  like  It  aldo  tc 
iit  wide  doublee  ei   ' 


re  thin  Hb.  apertun  ol  O.G. 


»,]— Tank.— I  wUh  to  make  a  tank  In  tha  a 


™8lcia,pwaylfdoiogi 


niBltfda 


•poDdaat  will  eipUn  tba  prooaai  ol  printing 
u  adylaa  me  ot  the  beat  Bitlhod  to  aoooBpliah 

HMJ— HanBOnlom  Tremolo.— Will  aoma  fciad 
d  iBtonn  ma  the  beat  way  ot  making  •  tnmolo  tor  a 


Sr 


-DUM 


Mse.J— Metal  Tlnte.- AboBt  two  yean  ago  I  reed 
■haap  natal  Hut«~I  thought  it  wai  in  the  EHOLiaH 
c,  but  after  looking  through  the  laat  fire  Tq^i. 
-^  "     1  ehall,  thanlon,  be  obliged  it  any  one 
~  '  ■- — *  -atal  ante  Ii  to  be  h^,  ud 
igPItlrememlBrright, 


rtA^  -  -    -       

afoew  BB  it  an  8-keyad  mel 
tba  idd  ijeteui  of  fljigej ' 
■loa  tor  tba  ft-keyed  waa 
MS.]— Communloation  between  Paaaonser 
„ ^      .,1...  V,  _,_j  ._  .._  infonood  whether 


ML  J— Sfaeat  Tramirara.- 1  ehall  bs  glad  it  any 

n  <■■  on  ma  tnformation  on  the  Following  poia^  -. 
nwa  Vm  eat  etraet  tramway  wat  laid  down  in 

aaad  tba  data  of  ita  oonunencement.     3.  The 
Ifea  aB|fa«>  who  oarrled  oat  the  work.    3.  The 
lafttatefMliralthegraandnU.    4.  Tha  aaniei 


WhU  em  I  to  do  P  The  "Tet.' 
diaeaae  Ib  epidemic  in  London,  and  one-bAjl 
there  han  got  it.  I  liia  K"  ■  '  "  " 
t-kahlmafhlewordibuti 


thii  I  Object,  to  CMToy  the  eo 


rs35ll.1-lnk  Slalna  in  Leather.-What 
nkalalnaoat  -■"--■■• 


it  of  tha  real  I 


thB_ 

top  of  a  writing  table  P 


[33530.1— Telephone  and  .^ol Ian  Harp,— will  a 
mTMnondant  ueiet  with  edTioe.  ■nggeelioa,  or  diagram  t 
£oliafl  hirp  by  tete- 
le-ita  an  quite  young 
not  worth  aommnnloating.—N,  SiacB, 
1.1— ArtiHoial  Btone.— Ib  Tarloni  ttreeta  ia 
I  hanaeen  blooke  ot  paving  at 


[33811.]— Manetio  Bnglne  — I  ban  a  email  mag. 
Bttioo^a  whleh  I  wldi  to  ran,  it  poedble,  wlthoot  s 
battery.  I>  It  practioabia  to  do  tbie  from  a  panoinant 
magnet  t  It  It  cannot  ba  dona  froui  a  itatloaary  magnet, 
flananoUoabagMbycouBecUng  with  ineh  a  maroetio 
maehlae  aa  li  uaad  tor  madioal  porpotaa.  and  tsniad  with 
a  handteP  Any  tnlormatlon  ai  to  how  to  gat  a  high 
apeed  (without  moob  power)  without  tha  uae  d  a  battery 
wOl  greatly  obligv— Baaioa. 

[33S13.1— PnrBatiwa  for  Do^, 


ol  wiilte  poppiea.    It  ia 


I  wallow 
taallttlet--" 

.,r.w: 


o  ginhlmadoH> 


an  equally  ell 
being  no  dUBi 


11  any  reader  iBlonn  me  tbe 
pamphlet,  and  whan  lotd,  ob  the 
oonabuotlou  ot  fltaarme— 1»  gnue,  riflat,  r-erolTere,  and 
thair  TaciouB  parte,  and  toola  uied  Lb  m^ng  them  P — 

[3S»fi,1— Defeotiwe  Speeoh.- A  poor  bnt  worthy 

Hie  giandTather  eaya  there  le  hi     ~"  

root  ot  hli  aunth.    Uan  any  ona 
ititBtion  In  London  that  taloa  lui 
toualy  oreaaBUEgeit 
teMnad  tmn  a  llto  itf 


wheuer  with  diamond,  oorundum,  or  amfry  powder,  win 
also  graitly  oblige— Fib  blu. 

[33£33,J— I^ndon  TTnlveTiity  Hatrloolation 
Bxam. — Ii  it  neoeieaiT  to  take  three  languagea,  bcaddaa 
BngUih,  at  the  matrianlatloa  eiam.  (LondonJ,  or  would 
two,  lay  Latin  and  Fnaob,  ba  euffimautP- F.  Biciuo. 

fSSSSt.]— Borew-cattlng.- WlU  auy  radar  kiudi; 

■heel  3-l«be  pttoh  with  a  oommon  hand  lathe ,  and  th- 
ieaoription  ot  eut^g  tool  to  be  oaed,  aa  I  am  puiiled 
to  get  a  tiegliimag  and  endiog,  whleh,  ol  oourte, 
""" )  wheal  round  P—Ww.  OiBTTB. 

tr^ogla^aid  the  angle  a'I^  blieoUd  by  aitnlght  line 
■•hioh  maata  B  0  at  D  ;  ihow  that  B  A  li  gnstar  than 
B  D,  and  0  A  greater  than  C  D  t  3.  The  two  eidea  of  a 
Wangle  are  together  greater  than  twice  the  iCmitht  line 
drawn  from  the  Tartet  to  tha  middle  polBt  ol  the  baaa.— 

(33S33.1— lAtha  Baada.- What  diameter  ot  git 
Hand  U  beet  to  (tie  with  a  «n.'baakgwrd  lathe,  and  It  it 
adriaable  to  ban  two  IhlnkiiiMie  t—Q,  K. 

[335371- Jewsllara'  tre  BVc^wt  ^oac^ .— Vwn.  »n 
Laa\anaiaBk^s3  V™^^"^^ — Ivwsi.. 
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I33S3e.1-Ii*thfl  BBa.-Wm  my  com 
tBrmms  tb*  tmit  iMlfflit  tnr  K  lUb*  D«d,  ud 


■ml b*  uliliiMiil  to  J.  PiucM, OopthUl Hon*.  B) 
PBOBIiKlC  OOOOXXXIT.— Br  Q.  1.  C 


i^H^ 

^H_JI 

IR 

■>BM[ 

ys 

w| 

^■1 

Bin 

■n 

ll^l 

Ol^ 

WjH 

pn 

^HTI 

lAH^I 

la  to  plitr  ud  mftU  Id  thna  lai 


mjwnOF  TO  *32. 


SoLunOM  TO  43S. 
t.  RtoQEt.2.  I.  ABTth[Bir. 

i.BtoK&«.  B.  AnTthiiw. 

a.  Elm*M*. 

Ooum  BoLunons  lo  132  bj  "  E^uilwn,"  "V.  J.  JobK, 
AnaonnD,  B.  G.  mnrt  n.  n.  r..  Ohawtwlt.  ud  J.  "'- 
to  433,  br  J.  Diilo  {a  Terj  niMit  problno  ;  ttaa  m 
B)»rp  AlU  cl«v)  ;  to  -US  bj  ArvauiaDi. 


AHSVEBS  TO  COBRESFOFDXirTS. 


suns  TO  OOBBBBPOHDXHTB. 
I.  Wrtta  OD  ana  aUa  ot  tb*  pkpar  oqIt,  and  pot  dm 
■on  far  illutnUoBa  on  npnta  pleoei  ot  papar.  1.  PM 
Han  to  qwriM,  and  whan  auvariiii;  qnaria  pot  ' ' 
m^banaa  wdl  ai  thatltlHot  Uia  qnariia  to  wbloh  . 
nfdlia  attr.  8.  Ho  oharga  la  mada  for  luartliiit  lattan. 
qoMlaa,  at  lapHia.  4.  Oanmanial  latUn,  or  qiurl-*  ~ 
npllH  an  not  iiiaulul.  S.  St  qocatloa  MkhwRir  ( 
lloa  V  leiaiitUo  Ittfonnatuiii  la  mannnd  torena 
pMt.  6.  I-ntMn  Hot  to  earrMponilsnta,  ante-  aoi 
tha  Editor,  an  not  tomriad  i  and  tb*  namea  of  < 


F.     WsiTBrBBOQS,— Ohu. 


fm^  , 


I.    Hpgett.— 


Would.ba 
DandisDI-^ 
II.  Qanida. 
•Unt  Baa' 
lUtobiaOD. 


Baadar.  —  Itaa«.-A    1 


nt  ... 
P.  W. 


(Yon  miuC  aik  dinct  for  tba  IntorautlciB  jn 
vlTattiag  for  ft.)— Boaa  Posroi 
'"       ■"   "'        noept  niHdlng. 


I  do  Dotblatf  with 


'Oslsitial  Ot^eou,"  pnb- 
iir  o(  no  map!  pabllabffl 
Iflit  luoh  u  foa  mtioire.  Pruotira  dona  irill 
HI  tha  powv  of  nikfnKdnwian.|--JaiXBa.  (Be 
Tflai  oenaloiiBUr  nodar  tuotbar  alifliinj 
«■•    (Wa  kaoir  of  nn  noli  booka,  aad  thar 


OoiLal.  (Yoa 
-  or  wmVinK 
anwmin  u  ran  v%ai  uhhl  wa  oajiBOE  anipraat  anf 
oihw  pl»n,)— A  flnaacBiBiia  now  Taa  Piaai.  (Tha 
rrpcnia  of  obTaininff  aa  Inlnaetlon  woold  depend  on 
tba  oppvitlnn  nlftTM,  bttt  ft  tba  oni^not  1)  h  nitsnt 
aa  jon  aj,  It  abonld  ba  Tair  fillffbt.  We  an  for  oLrtona 
namu  noatale  to  raonmnil  IndMdml  nolioilnn.)— 
Ijuum.  (Tba  annll  t'*t'''iw  adnrtlaad  tiT  Ur.  K. 
Ooban  wonid  pnbablf  nit  ron,  or  that  adtartbwd  * 
bw  weaka  bark  h;  Balli,  DoiuMntlia],  and  Co.)— Oum 
Wi>a.  lyo  DBliand^  annta  nab  a  deime  In  abmioa 
worth  hailn«,  — ■ "  --— *  "      " 


■Ih  hailni,  nod  no  on*  mndO  M»pt  it.  Soma 
nnmnm  and  Impnaton  ian  tha  KHsDcd  dagna  far 
pBFpoaa  of  dasMTliw  paopla  aa  Imaiaat  M  than- 

m»n.)— W.  H.  H.  (Bl  -  ' "-"• -— ^-  ■ — 

hnMtla.  and  a  nadtal 

^  and  ai 


(Bba  Ii  pmhablT  •nSarlDg  bum 
-' " rthe  Chang*  of 

.. aamlirtitaait 

ithn-  h* ' 


—A.  W.  Bmna. 


at  ^nlT^e 

an  nn  Ulh  in  tba  raanlQi  Uu 

:o  fonriLrdfld,  «id  we  do  ncn  inina  7onrqnfT7 
sMHi  be  liki^  to  allatt  imj  anetal  [nrnrmiMon,)— 
Dmm-nof.  (We  barilr  think  jnawonld  Bnd  what 

uwnaTM  Woolwleb.)— J.  W.  TuT.K.°°(An  maiifaatlon 
and  deasriptinn  nl  ■  tniiLlI  nelth'ii  rnnre  unllabla  tor  m 
imatenr  will  ba  ftiond  on  p.  H,  So.tSa.)-y.W.  H. 
(Tba  erMnin  ia  on  tha  wbu*  in  faimr  of  the  tbaorr 
thht  the  amilent  KBTpUana  had  a  kaowladire  of  ataeL 
Sir  John  HiwkihBw  gt/n  wnrn  InlenatliiK  partkahn 


leWTS.        .       .,  _,   _ 

•  KcouMioof  Annnit  STth  otfiat  jfar.)— 
"m.    (Tha  aaniplo  la  not  brnndr  at  all, 

dMIlled  iqitrit    In  Orinn'a  "  Ohnntaal 

Tkatiair  otWinea  and  Pplrita  "  will  ba  foand  nn  Initonn 


tor  wna  na  pualed  aa  ronnell  at  Uia  Ivse  ouaatttj 
anhi  cOBlalBed  ig  ■  wmnla  ha  aoalTiMI  tUl  Maaraa 
aa  tha  lotlowlnf  Initranlona  In  a  Criutan  '     ' 


^BE  the  • 


I.  (Hani  IsTo  been  jriTCn  in  bw^k 
^ifMino  )i'nn.  A  mpital  doalirn  lor  ■ 
iu>  eit(Hfn»  appmn  In  to.iiaj'B  namhir 
.  Tbij  an  ileal<!aHl  with  a  tItw  to 
onllj  brooglit    "' 


tlnifla  plnfortbe 

protwtd  a^nlnflt  the  oomipatloB 

■  reull'  dl'ipwed""  larg 
nT  the'theorira  r(>farred  t 

u   will  B 


The   Iiirnit  OiTonlatlonof  aar  F 


NOTICE  TO  SUBSCRIBERS. 


CHARGES  FOR  IDVERTISIIta 


To  TlMtroy  BlaotbaaMaa,  gl«— ,  agajJi* 
ita  rowbsa,  wHM  h  mm  <■  tib  »waa  aa.  aa  u-mtg 


TO  AVERICAH  &  BELGIAN  SnBSCRIBOl 


thonfth  the  pmp™n, 

pB^  of  No.  S91 ) — -J.  F..  LIrprpncJ.  (Lerton  li  In  Km 

— Y™™n'"p»i«Ki'"'(Wri2I'lJS!™d   and  Co.',   .. 

t,  B.n.)— J.  D.  T.    (AnatborcDi- 

almwl;  nwl*  a  almllar  anmi<tatlen.  and 

we  (hnnlil  ha  kIwI  tn  m-  It  iwriiid  onf .    Homr-  inrtme- 

linnx  on  timinit  bm-i  intniniriili  w.in>  iiiiaa  on  p.  3U, 

No.  «)*.) 
lucarTHmn,  Enitke,  A  Bridnner.— 9ee  iodln>«  to  hack 


An  Bxoellent  FloU  tot  Sxparlment.— Moat 

tactical  meahanim  hars  metwitbiDrtanceiiinwhiob 
1  beaiinfc  or  alidoof  oaBtiroBgaTaGODtinaoaa  tronblo 
ftom  heatinft  or  abrading,  witliout  any  apparent 
«inaa  therefor.  Now  the  priamoida  in  tba  grannUr 
'ormation  of  cni-t  iron  lie  lengthwise  in  the  direotion 
in  which  tbe  beat  paaaee  from  tbe  oaatinB  when  oool- 
ing  in  tha  monld  ;  hmee.  if  tbn  caatine  eoala  with 
iha  workinir  fnca  npwjrd«,  tii«  huaring  unrfac*  of 
that  faoe  will  he  fin  a  flat  aorfaee)  at  a  riebt  anil" 
»  tbe  length  of  the  pritmoide,  while  if  the  cnal' 
KM>b  with  thfl  wnrkinit  face  Tertioal.  the  abraaion 
lie  parallel  with  tbn  lengUi  ot  tbe  prismoida,  nnd 
what  flirecliin  (with  relation  to  the  working  face  or 
tarfaee)  tbe  pri^mmda  ahonid  lie.  to  obtain  tbe  beat 
■reBring'  reinlti,  onr  theoriata  and  eaperimtntem 
lare,  ao  far,  Riven  nn  no  information  ;  hnnoe  we  call 
their  nttent'OB  to  the  xuhimt  ai  an  excellent  field  foi 
jxperimnit. — Scinxli.Hc  Neuv. 

Benderina  ^orka  Air  and  'Water  TiffHI.— 
Ihe  Client.  Zrilung  pnggatt*  ibo  iiae  of  paraSin  ai 
the  bojt  method  of  nakinft  poroni  oark*  ga>  and 
watortigbt.  Allow  the  oork*  (o  nmain  far  abont 
linntn  henenth  tha  anrfaoe  of  m-ltsd  paraffin 

juitable  Tpatel.  tfar  eorka  being  hel'l  down  either 

bj  »  parforatad  lid,  wiiw  aerean,  or  aimitar  derioe. 
Gorki  tlnu  preparai  can  be  mMj  cat  and  bond, 
tamn  a  pvrfHtIr  aneoth  exterior,  maj  he  iotraduecd 
and  Twiier><d  f  rrd  the  iwak  of  ft  flaak  with  aaa*,  and 


Iiamplotuth'a  FrtnUa  BmUne  ia  irt«rth| 


TERMS  OF  SUBSCRIPnOH. 


Bollowar'a  pnrUyb*,   (eaUag,  and  «'""SS5 

Pill.  H.  Mm.rnblT  ■duuSTor  mil  nraa^MB  i««*<M2 
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D  OF  SOIENOE  AND  ABT. 


•♦♦♦■ 


FRJDAT,  JULY  28,  1878. 


ASTIGLES. 


♦♦» 


DU  MONCEL  ON  THE  INVEN- 
ET  OF  THE  KICBOPHONE. 

kve  received  more  American  news- 
>er8  from  Menlo  Park,  including  a 
lie  Netto  York  Tribune  for  June  27, 
ig  a  letter  signed  T.  A.  Edison, 
intended  to  be  a  refutation  of  the 
'M  contained  in  the  telegram  sent 
reece.  It  is,  however,  in  no  sense 
on  of  those  statements,  but  serves 
lace  the  writer  in  a  worse  position 
held  before.  It  is  a  pitj  for  the 
n  of  Mr.  Edison  that  he  did  not 
hear  what  could  be  said  on  the 
ide ;"  but  having  spoken  in  error 
bas  now  gone  further  and  brought 
against  Prof.  Hughes,  which  is 
nusing  from  the  simplicity  dis- 
f  the  writer.  We  must  quote  ver- 
"  Mr.  Hughes  has  addressed  a 
cation  to  the  French  Academy  of 
in  which  he  adds  to  his  pirated 
)  the  induction  coil  which  I  have 
led  in  combination  therewith,  and 
ne  makes  it  a  practical  instrument, 
perhaps  that,  under  cover  of  a 
bDguage  and  before  a  society  whose 
igs  are  not  generally  known  in  this 
he  would  gain  for  himself  the 
this  combination.  He  makes  no 
of  this  all-important  factor  in 
,  where  it  would  be  at  once  known, 
rhich  country  it  has  been  patented 
year."  French  is  a  "foreign" 
alike  to  Americans  and  Britons, 
t  educated  people  nowadays  can, 
read  French ;  and,  if  Prof.  Hughes 

0  hide  his  iniquity,  he  acted  in  a 
nge  manner  by  addressing  a  com- 
on    to    the    French    Academy  of 

whose  proceedings  ai-e  carefully 
in  the  scientific  press  of  every 
country.  If  it  be  true  that  they 
generally  known  in  the  United 
:>  much  the  worse  for  American 
but,  as  a  matter  of  fact,  we  know 
Journal  of  the  Franklin  Institute 
carefully  compiled  notes  of  e\erj' 
:  value  appearing  in  the  Comptee 
;he  journal  of  the  Academie  des 
In  Prof.  Hughes'  letter,  which 
*ed  on  jjage  442,  Mr.  Edison  will 
explanation  of  his  mistake  as  to 
nopile,  and  nothing  more  need  be 
.rding  the  obvious  misconceptions 
i  in  his  "  refutation."  It  has  been 
r  supposed  that  Mr.  Edison  dis- 
^he  remarkable  property  possessed 
a  of  changing  its  resistance  with 
.  of  pressure,  and,  so  far,  we  believe, 
as  denied  that  he  may  have  dis- 
that  phenomenon ;  but  when  Mr. 
assumes  that  he  was  the  original 
3r,  and  that  eveiy  instrument  con- 
on  that  principle  is  a  piracy  of  his 
«lephone,  he  must  expect  to  have 

1  reduced  to  its  proper  level.  The 
u  Moncel,  one  of  the  most  distin- 
of  French  physicists,  whose  com- 
ions  to  the  Academy  of  Sciences 
known  in  the  United  States,  has 
an  article  on  the  dispute  in  the 
of  La  Nature  datod  July  20.  In 
ide  the  Ck)mto  du  Moncel,  after 
bag  that  he  has  taken  no  part  in  the 

and  expressing  his  regret  at  the 
of  Mr.  tidison,  proceeds  to  recount 
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the  facts,  and  the  conclusions  to  be  deduced 
from  them,  in  an  impartial  manner,  which 
is,  however,  not  entirely  free  from  occasional 
sarcasms.  According  to  Du  Moncel — and 
no  one  is  better  acquainted  with  the  facta — 
shortly  after  the  invention  of  the  speaking 
telephones  of  Ghray  and  Bell,  in  the  first 
hidf  of  1876,  Mr.  Ildison  thought  of  com- 
bining  a  telephone  with  a  battery  in  which 
the  variations  of  intensity  of  current,  on 
which  the  production  of  articulate  speech 
depends,  were  effected  by  means  of  a  con- 
ducting body  placed  in  the  circmt.  For 
this  purpose,  as  we  know,  Mr.  Edison  em- 
ployed carbon,  and  by  ite  means  was 
enabled  to  operate  perfectly  the  magneto- 
electric  telephone  of  Bell,  especially  when 
he  subsequently  added  an  induction  coil  to 
the  transmitting  instrument.  Now,  as  to 
the  property  which  certain  condacting 
bodies,  and  m  this  connection  more  espe- 
cially powdered  carbon,  possess  of  varying 
electrical  resistance  when  subjected  to 
pressure,  so  far  from  that  property  having 
Deen  discovered  by  Mr.  Edison,  it  has,  says 
Du  Moncel,  long  been  known.  M.  Clerac, 
in  1866,  applied  it  in  the  construction  of  a 
cheap  rheostat,  consisting  of  a  tube  filled 
with  plumbago  or  powdered  carbon  upon 
which  a  piston  was  pressed  by  a  screw. 
Since  1856  M.  Th.  du  Moncel  has  investi- 
gated the  phenomena  of  resistance  offered 
by  electric  contacts,  and  has  shown  that  the 
intensity  of  the  currents  transmitted  by 
the  booUes  included  in  the  circuit  varied 
with  the  degree  of  pressure  between  the 
two  contact  pieces ;  he  made  use  of  that 
knowledge  in  nis  investigations^  the  con- 
ductibility  of  divided  conductmg^  bodies, 
and  has  mentioned  the  fact  in  several 
memoirs  addressed  to  the  Academy  of 
Sciences.  M.  Pollard,  too,  constructed  a 
telephone  with  a  pencil  of  plumbago  resting 
a^inst  the  diaphragm,  and  has^shown  that 
the  principle  appli^  to  hard-carbonised  as 
well  as  to  soft-carbonised  bodies.  As  to  the 
employment  of  an  induction  coil  for  con- 
verting the  galvanic  currents  into  induced 
currents  during  telephonic  transmissions, 
that  was  attempted  in  1873  by  Mr.  Elisha 
Gray,  and  has  been  since  utilised  by  MM 
Pollard,  Gamier,  and  Col.  Naver.  These 
facts,  says  Du  Moncel,  prove  incontestably 
that  Mr.  Edison  has  only  made  an  ingenious 
and  useful  application  of  a  well-known 
principle,  and  in  converting  the  currente  of 
the  battery  into  variable  currente  has  merely 
repeated  what  others  had  previously  tried. 
The  Ck>mte  du  Moncel  then  proceeds  to 
describe  the  discovery  of  Prof.  Hughes,  but 
we  need  not  follow  him  through  his  abstract 
of  the  paper  which  we  printed  on  page  235. 
He  points  out  that  the  theory  advanced  by 
Prof.  Hughes  is  open  to  discussion,  but 
assuming  that  the  effecte  witnessed  in  con- 
nection with  the  microphone  are  the  results 
of  increase  and  decrease  of  pressure  at  the 
points  of  contact  of  the  conducting  bodies, 
it  does  not  follow  that  the  microphone  is 
merely  a  copv  of  the  carbon  telephone.  Du 
Moncel  speaks  of  the  vibrating  diaphragm 
of  the  latter,  apparently  unaware  that  Mr. 
Edison  says  that  the  vibrating  diaphragm 
is  dispensed  with  in  the  latest  form  of 
transmitter.  The  value  of  the  statement 
depends  on  the  meaning  of  the  word 
"vibrating;"  the  diaphragm  is  still  em- 
ployed in  Edison's  instrument,  and  though 
itmiy  be  ^in.  thick,  it  still  vibrates.  As 
Cointe  du  Moncel  points  out,  however,  the 
effects  produced  in  the  Hughes  microphone 
and  the  Edison  telephone  are  not  the  same; 
for  in  the  latter  the  variations  in  the  resist- 
ance of  the  circuit  are  determined  by 
increase  or  decrease  in  pressure — i.e.,  by 
differential  action ;  but  in  the  microphone 
the  oontects  are  what  is  known  as  **  mul- 
tiple." They  are  very  light,  and  the  moving 
portion  is  in  such  a  state,  so  closely  border- 
ing on  unstable  equilibrium,  that  the  vaiia 


in  the  resistance ;  and,  consequentlj,  the 
sounds  are  majndfied  or,  to  speak  more 
correctly,  amplified. 

It  has  alr^y  been  pointed  out  that  t)ii6 
properties  of  carbon,  of  whioh  Mr.  BdiMSL 
claims  to  be  the  discoverer,  were  knowB  t« 
M.  Glerao  in  1866,  and  that  apparatus,  oon* 
structed  in  accordance  with  that  knowledge, 
were  supplied  by  him  to  leading  dectriciaiiB. 
It  is  strange  that  Mr.  Edison  was  in  com- 
plete ignorance  of  that  fact,  especially  when 
we  learn  from  one  of  his  most  fulsome 
flatterers  in  the  American  press  that  it  is 
his   ''chronic   habit"    to  purchase  eveij 
newly-discovered    substance;    and    it    is 
stranger  still,  as  pointed  out  by  the  Gomte 
du  Moncel  with  a  fine  touch  ol  saroasm, 
that  an  instrument  which  in  so  short  a  time 
has  obtained  such  fame  should  have  all  the 
time  been  bmied  in  Mr.  Edison's  laboratory, 
especially  as  so  large  a  crowd  of  American 
"interviewers"  have  visited  his  "shrine," 
and  have  found  there,  for  his  greater  {^lori- 
fication,  many  things  that  never  existed. 
The  host  of  varied  and  important  experi- 
ments   which    the    microphone     renders 
possible  would  not,Du  Moncel  thinks,  have 
escaped  Uie  smartness  of  Mr.  Edison  if  he 
had  ever  really  imagined  anything  about 
the  apparatus;  whereas  the  claim  he  ad- 
vances as  to  the  property  of  the  microphone 
to  serve  as  a  thermopile  shows  that  he  does 
not  comprehend  the  nature  of  the  subiect. 
The  microphone  might  be  used  as  a  ther- 
moscope,  because,   as   will   be   found  bv 
reference  to  a  memoir,  by  M.  Th.  du  Monoel, 
in  the  Comptes  Fendue  of  Nov.  2,  1875,  the 
effect  of  the  first  application  of  heat  upon 
imperfect    conductors,    such    as    carbon, 
plumbago,  metal  in  a  fine  state  of  division, 
&c.,  is  to  diminish  their  conductibility.    A 
very  slight  increment  of  heat  greatly  in- 
creases the  resistance  of  the  carbon  to  the 
passage  of  the  current — a  resistance  which 
can  be  measured  on  a  galvanometer ;  but 
in  Edison's  instrument,  uie  microtasimeter, 
the  effecte  of  heat  are   indicated  by  the 
pressure  of  the  expanding  body  on  a  carbon 
disc  (see  page  414),  an  entirely  different 
arrangement  to  the  phenomenon  investi- 

fated  by  M.  Th.  du  Moncel  and  utilised  by 
'rof .  Hughes.  It  is  not  at  all  on  uncommon 
thing  for  Americans  to  rediscover  old  dis- 
coveries ;  it  is  not  at  all  unusual  for  them 
to  borrow  ideas  which  they  affect  to  disdain, 
but  upon  which  they  work  until  they  feel 
convinced  that  they  are  the  originators  or 
discoverers.  The  Gomte  has  some  pithy 
remarks  on  this  part  of  the  subject,  and^  he 
does  not  resist  the  opportunity  of  pointing 
out  that,  in  Prescott's  work  on  electric 
telegraphy,  entire  pages  have  been  taken 
from  the  works  of  MM.  Du  Moncel  and 
Blavier,  with  their  accompanying  engrav- 
ings, without  the  slightest  acknowledgment, 
and  without  even  a  coi-rection  of  the  errors. 
It  is  a  pity  that  Mr.  Edison  has  not  some 
friend  with  the  courage  to  point  out  the 
mistake  in  his  method  of  attacking  the 
honesty  of  other  inventors — a  method  which 
is,  to  say  the  least,  unusual  in  the  world  of 
science. 


tlons  in  pressure  produce  great  vttr\a\ioix%^  «u%  '^T«A\Afi»^'3  ^'Qi<(^c^3&*c&x^ 


CAN  THE  PHONOGRAPH  BECOBD  BE 

BEAD? 

SEVERAL  attempts  have  been  recently 
made  to  decipher  the  indent.ations  made 
in  the  tinfoil  of  the  phonograph,  in  the 
same  way  as  the  stenographer  reads  his 
shorthand  writing.  On  page  310  we  gave 
an  illustration  of  the  appearance  of  the 
marks  made  by  the  point  of  the  recording 
diaphragm  of  the  phonograph,  in  connec- 
tion with  a  paper  on  the  subject  presented 
to  the  Franklin  Institute  by  Mr.  Persifor 
Frazer,  jun.  Many  attempts  have  been 
made  in  this  counb^  to  read  the  phono- 
graphic characters ;  but,  aa  iav^\»\i»:^'fc>aft«a. 
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'rfUe  to  decipher  the  inftrka  when  the  wordi 
spoken  are  known,  but  the  investigntoi 
tianallj  faila  when  he  is  called  upon  t( 
trtHBlate  a  piece  of  strange  phonogi-apliic 
'  foil.  Mr.  Edieon  haa  been  devoting  aliitle 
time  to  the  elucidation  of  the  i^uestion,  be- 
'aMae  he  had  fonned  the  opinion  that  care- 

■  ftil  Btndy  would  enable  expert*  to  tranfllah; 
the  indentationH  in  the  foil  into  words.  F 
1>  Btfir  ttoqnainted  with  what  has  been  dm 
Ib  this  oonntry  in  that  direcfion,  and  has 
'nude  a  series  of  experiments  n-hich  are  to 
be  Cdntinned  as  opportunity  offers.  The 
Int^od  employed  is  to  repeat  the  Towel  and 
ooKsbnant    sounds    separately,    say    three 

'tiaiM,  BO  Eg  to  test  the  nniforroity  of  the 
imrUnss  for  any  given  Bonnd.  Itisobvions 
''thMif  the  Bonnda  were  always  indicated  by 
''ObBMotOTiatic  markinn  there  would  be 
."motloally  little  difficulty  in  translating  the 
WUi  but  BO  &r  aa  eiperanent  has  yet  gone 
'  'the  record  of  any  Bonnd  is  found  to  vary, 
'*ilBetimea  very  widely,     Nothwithetandin)^ 

■  Ihia  difference  in  the  form  of  the  charao- 
toristic  marking,  howet-er,  it  ia  belieyed  to 

'be  still  possible  to  determine  the  sound 
■Which  has  given  rise  to  the  indentation.  Mr 
Bdison  has  been  repeating  soine  of  the  ex 

eiriments  made  in  this  country  and  in  thi 
nited  StAtes,  and  fonnd  that  when  thi 
Bounds  by  which  the  identationa  had  been 
made  were  known  beforehand,  he  could 
recognise  them  on  the  foil,  'and  cnuut  the 
Bomber  of  timea  they  had  hccn  re- 
peated, bnt  he  discorered  that  it  was 
unpoBBihle  to  recognise  the  m&rkings  made 
by  simitar  sounds  when  uttei-ed  by  some 
other  person.  The  indentations  were  found 
to  tary  not  only  with  different  soundB,  hut 
also  with  the  manner  in  which  they  were 
ntokenj  thna  the  shane  of  the  msrk 
Spends  primarily  on  the  sound  Tittered, 
but  it  is  varied  by  the  speed  at  which  the 
phonograph  barrel  is  turned,  the  force  with 
which  the  aonnd  is  uttered,  and  the  distHiice 
of  the  speaker's  month  from  the  dinpht  agm. 
The  simple  placing  of  the  hand  n^tn^t  the 
cheek  whilst  speaking  was  sullii'i<^u.t,  in 
Mr.  Edison's  experience,  to  ohwi^--  the 
shape  of  the  characters  recofded  fur  the 
same  sound  npon  the  tin-foil.  Between 
the  Towel  sounds  there  is  little  difference 
in  appearance,  and  they  are  less  liable  to 
diversity  from  changes  in  the  manner  of 
nttering  them.  The  deepeat  indentations 
were  made  by  consonant  sonnds,  on  account 
of  the  eiploeivc  force  with  which  they  are 
nsnally  ottered,  and  words  beginniufj  with 
p  are  especially  noticeable  from  the  deep 
indentabon  with  which  they  commence. 
It  seems,  therefore,  that  apart  from  the 
great  difficulty  of  accurately  observing  the 
murks  on  a  sheet  of  bright  tin-foil,  th  ere  is 
little  likelihood  of  any  one  tmnslating  the 
i-ecord  without  the  services  of  the  phono- 
graph. We  have  not,  however,  eetn  the 
best  instrument  that  can  be  produced,  and 
a  new  departure  in  phonography  may 
reveal  greater  wonders  than  have  yet  been 


ASTBOKOKICAL  NOTES   FOR 
AUaUST. 
The  Bun. 


10  6  5-eOp.i 
t>0  6  40-44  „ 
110    5    O-ll   „ 


Indications  of  Solar  activity  in  the  shape  of 
roots,  &c.,  are  BtUt  extremely  rare,  and  no 
definite  Indlcstjons  are  yet  apparent  that  the 
prsMut  remaikably  protxsotM  period  of  minima 
baa  terminated. 

The  Moon 

Enters  her  First  Quarter  at  Ih.  Id'Sm.  p.m.  on 
the  5th ;  and  is  Full  lO'l  minutes  after  mid- 
night on  the  I2th.  Bbe  will  enter  her  Last 
Quarter  at  4h.  7'7m.  in  the  early  morning  of  the 
Slat ;  and  be  Nev  at  5h.  e9-6m.  a.m.  on  the  SSth. 


8  23-6  p.m 
6  43-3    „ 

11  18-2  „ 
2  61  a.m 
6  43'6    „ 

10  24-2  „ 
2  476  p.m 


The  Moon  will  be  in  conjunction  with  Japitt 
at  9  B.m.  on  the  11th ;  with  Saturn  at  6  p.m.  o 
the  16th;  with  Tenus  at  I)  a.m.  on  the  2Gthj 
with  Mars  at  8  p.m.  on  the  28th ;  and  with 
Hercnr;  at  3  p.m.  on  tba  !9th. 
There  will  be  a  partial 

Ballpse  of  the  Mt 
vimble  in  this  country  on  the  night  of  Angast 
12th,  and  the  early  moiaing  of  the  13th. 

First  Contact  with  Penumbra,   h.      m. 


1- 

»  iiB'ap.r 

Pint  Contact   with  Shadow, 

AagustlBth    10  4E-6  ,,     I  t 

Middle  of  BoUpse,  Angust  12  12    82  „     ^^ 
but  Contact   with    Shadow,  i  .. 

August  13th     1  33 '8am.     ^ 

Last  Contaet  with  Fsnnmbta,  1 1^ 

Angnst  lath     2  SS'O  „    J  3 

Magpitude  of  the  Eclipse  (Moon's  diameter 
-  1)  0-69. 

The  first  contact  with  the  Earth's  shadow 
occurs  at  109"  from  the  N.  Point  of  the  Moon's 
limb,  reckoned  towards  the  East :  and  the  last 
M>ntact  at  167"  tonards  the  West ;  in  each  case 
with  the  naked  e;e. 


'K*(J3A 


_e!Suy 


'to  OJS-09  „  /jobs  19!  8 


8  «S  66  18    0  27   H  39  5IJ'67 
0    6  14  IG  41     sj  8  59  93--16 

9  24  IG 16  15     s'  9  19  16  23 
9  43    5  13  43     21  9  38  59  01 

10    1  40[18    6  28   9  68  41-79 
6;10«9    410  18  Sf-'w 


-aasg-ss^^ss 


-«BSb«SSSS» 


•»*»SSJ3JS3S 


The  occoltatlons  of  some  of  the  Rriite, 
during  the  early  morning  of  the2I«t,wiDpn- 
sent  a  pretty  and  interesting  spectacle  to  tlit 
observer  wiUi  the  telescope. 


Is  an  Evening  Star  daring  tlie  entire  nioDtlt. 
He  attains  hlB  greatest  elongation  £ast  (27°  !3^ 
at  10  p.m.onl£elSth.  About  this  time  htnaj 
probably  be  detected  by  the  naked  m,  afta 
et^  dose  to  the  horiion  to  the  N.  of  W. 


81 


10  81-9 

10  46'9 

11  61 
11  22'3 
11  33'4 
11  38'3 
11  35'4 


_L_ 


10  26-6N 

7  14-9 
4  14-4 
1  84-3 

0  33-9S 

1  6S'9 

8  4'4 


1  41-Sp.m. 
146-0  „ 


119-7  „ 
0671   „ 


It  will  appear  from  the  above  Ephemens  tU 
Mercury  never  leaves  the  Conetellstiaa  IjM 
during  August.  The  only  star  in  ittovhxi 
he  makes  a  very  near  approach  is  the  4th  w 
one  p.  some  3'  South  of  which  he  will  be  tiM 
on  the  2nd. 

Is  a  morning  Star  during  the  mitire  msA; 
but,  continuing  to  approach  the  Son,  nd 
decrease  in  her  angalar  diameter,  beami 
month  by  month  of  lees  interest  as  a  telem{iE 


11      Kitbt    'B'rfiua-      s™ih. 

jt  o    Ascension. ;      North. 


31 


6  31-6    I 

6  67-4   I 

7  23-a  I 


g  4-6 


22  S7-9 
22  16-3 

21  46-8 
21  28 
20  36 
18  60-0 
17  22-9 


9eS'0u 

9  HI  „ 

10    *t  . 

10  lO'l  . 

10  16-0  „ 

10  ei'E  . 

10  26-7  . 


Veana  thus  travels  from  O-emiui  into  C*aER. 
On  the  moraiog  of  the  nth  she  will  be  onlf  IT 
im  i  snd  rathei  more  than  r 
3.  of  •■  Canon  on  tJiat  of  the  SSnL  TbsN  m 
the  onlj  two  stars  of  any  sise  n^  whinh  tta 
planet  will  pasa 

Mars 
Is  invisible. 

Comes  into  opposition  on  August  28.    She  nf 
low  beseen  during  the  greater  part  of  the  nintl 

_  ^  —^ 

Pa  I 


Sontb. 


19 
29     I 


22  20  9 


h.    m. 

'      1  Sl-Swa 
12  85-1;* 

!     11  48-7   , 

I 


During  the  month  of  August  Juno  iriJl  h»«J 
in  a  South- Westerly  direction  through  th«  p* 
of  Aqnarius  to  the  South  of  »andIintW 
constellation.  She  will  be  between  I'andf  * 
of  lon  the  night  of  the  IHth,  shining  wn 
oiange-colcured  8th  mag.  Star. 

Javlter  ,^ 
Evening  Star,  snd  is  above  tie  I™* 
during  all  the  working  hours  of  the  night.  W 
position,  however,  is  very  bad  indeea.  "  W 
great  and  increasing  South  DediDstios  •■ 
terfetes  exceedingly  with  definition. 


20  n-ti 

20  7-2 

20  6-1 

BO  9-8 

31    [    20  1-6 


Jow  26, 1878.         ENGLISH  MECHANIC  AND  WORLD  OF  SCIENCE:  No.  696 


487 


mom  it  will  be  seen  that  Jupiter  decribea  a 
nt  jpoipograde  path  from  Capricomus  into  the 
ifines  of  Sa^ttarine.  He  will  be  a  little 
re  than  1**  8.  of  the  5^  mag.  Star  v  Gapricomi 
tbs  night  of  the  5th;  but  he  otherwise 
Tela  through  a  aingnlarly  barren  region  of 
lakj. 

JnpiterH^  BatelUtea. 


yof 
»nth 


Satellite.   Phenomenon. 


1 
1 
1 
2 
2 
2 
2 
3 
3 
3 
3 

4 

7 
7 
8 
9 
9 
9 
9 
9 
10 
10 
10 
10 
10 
11 
11 
U 
12 
12 
15 
16 
16 
16 
17 
17 
17 
17 
13 
18 
IS 
L9 
19 
Ul 

n 

» 

M 
M 
BS 
BS 

K 
K 
86 
BG 
17 
18 
18 
B 


/ 

I 

I 

I 

I 

I 

I 

I 

I 

II 

II 

II 

II 

II 

IV 

IV 

IV 

I 
I 

in 
III 
I 
I 
I 
1 
I 
I 

II 
II 
I 

II 
II 

IV 

ni 

III 

III 

I 

I 

I 

I 

I 

I 

I 

I 

II 

u 

II 

III 

IV 

I 

I 

I 

I 

I 

I 

I 

II 

ni 

II 

n 

II 

II 


OoD 

TrI 

Shi 

Tr  S 

8hE 

OcD 

£cR 

TrI 

ShE 

TrI 

ShI 

TrJS 

Sh  E 

EcB 

ShI 

Tr  E 

ShE 

TrI 

ShI 

TrE 

ShE 

OoD 

Ec  B 

TrI 

ShI 

TrE 

ShE 

TrI 

ah  I 

EcB 

OcD 

EcK 

OoD 

TrI 

ShI 

TrE 

OcD 

TrI 

ShI 

TrE 

ShE 

OcD 

EoR 

ShE 

OcD 

TrE 

ShE 

TrI 

ShE 

TrI 

ShI 

OcD 

EcB 

ShI 

TrE 

ShE 

OcD 

EcB 

TrI 

ShI 

TrE 

ShE 


11  37 

12  7 


»» 


»» 


10  48 

11  19 
2  0 
8  27 
8  52 

10  47 

11  12 


11  52 

11  42 

8  58 

11  12 

12  34 
1     4 

10  12 
10  47 
12  32 
1  7 
7  30 
10  24 

7  85 

10  21 

8  18 

9  37 
12  20 

7  24 

11  57 

12  41 
9  16 

12  19 

7  10 

8  44 

9  30 
12  39 

8  45 
7  41 

9  18 
10  38 
12  14 


39 
0 
0 
0 
0 


If 


It 

»» 


M 


n 

.    »» 

0  a.m. 

0  p.m. 

0  „ 

0  „ 

0  a.m. 

Opjn. 
10 

0 

0 

0 

0 

0 

0 

0 

0 

0 
18 

0 

0 

0 

0 
54 

0 

0 

0 

0 


»t 
»» 
»» 
»p 
»0 
f» 

9» 
»» 
M 
»» 
»» 
>» 
»S 


.  Edipae;  Oc.  Ocoultation;  Tr.  Trannit  of 
lUite;  Sh.  Transit  of  Shadow;  D.  Disap. 
■Mioa;  B.  Beappearance ;  I.  Ingress;  E. 
BMa.  Tha  printing  of  a  phenomenon  in 
Kst  jndioateii  that  its  Yisibility  is  rendered 
ibtfaU  either  by  the  brightness  of  the  twi- 
bt  or  biy  Js^nter's  proximity  to  the  horiaon. 

Uranna  and  Neptune* 

recently    explained,   are   both 


r 
rinble. 

Saturn 

n  Sontfai  after  Midnight  daring  tho  whole 
sUl  of  Angnat ;  but  he  rises  a  little  after 
HBi.  at  the  beginning  of  it«  and  between 
ad  8  o^idock  in  the  evening  towards  the  end 
ik  ▲  vaiey  slight  closing  up  of  his  ring 
tan  wti9  be  deteioted  under  adequate  power 
Um  omArI  obaeryior. 


1 
6 
11 
16 
21 
26 
31 


Bight 
scension 

Declination 
South. 
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h.   m. 
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0  13-6 
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114-7 

3  14-9 

0  12*3 
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0  11-5 
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2  13-4 

0    9-4 

142-6 

152-7 

0    8*3 

1510 

131-9 
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A  retrograde  path  described  in  the  perfectly 
barren  region  to  the  S.E.  of  the  First  point  of 
Aries. 

Shooting  Stars, 

As  is  popularly  known,  are  particularly  abun- 
dant on  August  the  10th,  on  which  night  their 
apparition  has  long  been  familiar  under  the 
name  of  **  St.  Laurence's  Tears."  Their  radiant 
point  being  situated  somewhere  near ,,  Persei 
thev  are  now  designated  the  Perseids ;  and  the 
yenest  tyro  is  acquainted  with  their  connection 
with  Comet  II.  of  1862,  established  by  Schia- 
parelli.  Watch  should  be  kept  on  every  night 
from  the  5th  to  the  12th  of  August,  and 
particularly  on  those  of  the  9th,  10th,  and  11th. 

Qreenwioh  Mean  Time  of  Southing  of 
Ten  of  the  Principal  Fixed  Stars,  on  the 
Niffht  of  August  Ist,  1878. 

Star.  Souths. 

h.  m.    s. 

a^  Herculis 8  27  54  20  p.m. 

a  Ophiuchi 8  48    217 

V  Draconis     9  12  2782 

Vega 9  51  23  80 

h'  SagittarU 10  47  44  01 

Altair 11     3  1397 

a*Capricomi 11  29  37-28 

a  Gygni  ...         ...         ...  11  55  3108 

aCephei         12  33  4825 

iPegaai         ...         ...         ...  12  56  16-02 


*» 


»» 


»» 


»f 


>» 


>» 


»» 
»» 


»» 


The  Method  of  determining  the  Local  Mean 
Time  of  Transit  of  either  of  the  Stars  in  the 
above  list  will  be  found  on  p.  60  of  Vol.  XXni., 
and  that  of  finding  the  instant  of  its  Meridian 
passage  at  Greenwich  for  any  other  night  in 
August  on  p.  393  of  VoL  XXII. 


ABTIFICIAL  MABBLE. 

APBOCESS  of  makinir  artificial  marble  has 
been  recently  patented  in  this  country  on 
behalf  of  Harriet  G.  Hoamer,  of  Bome,  which 
differs  from  previous  processes  in  the  fact  that 
limestone  in  the  solid  state  is  employed  aa  the 
base  instioad  of  a  mixture  of  plaater  and  cement. 
The  limestone  is  worked  by  any  suitable  means 
to  the  desired  form,  and  is  then  placed  in  a 
boiler  furnished  with  a  safety-valve  and  mano- 
meter, so  that  the  pressure  therein  may  be 
noted  and  controlled  as  may  be  required.  The 
boiler  is  then  filled  with  pure  water  at  the  ordi- 
nary tempwature,  care  being  taken  that  there 
is  no  mineral  deposit  introduced  with  the  water. 
Care  must  also  be  taken  that  the  water  com- 
pletely covers  the  objects  placed  within  the 
boiler.  The  boiler  is  then  hermetically  sealed, 
and  fire  applied,  and  the  water  allowed  to  boil 
until  the  manometer  indicates  five  "  degrees  " 
of  atmospheric  pressure  if  the  objects  are 
small,  and  six  or  seven  deg^^ees  of  pressure  if 
the  objects  are  large.  When  the  heat  reaches 
the  above-mentioned  point  the  water  is  allowed 
to  cool  until  the  pressure  indicated  by  the 
manometer  returns  to  ssero.  The  water  is  then 
taken  out  of  the  boiler,  either  by  means  of  a 
pump  or  a  siphon,  and  the  objects  are  removed 
from  the  boiler  preparatory  to  being  placed  in 
the  alum  or  coloured  bath.  If,  however,  steam 
alone  can  be  introduced  into  the  boiler  (always 
maintaining  the  above-mentioned  degree  of 
heat  and  pressure)  the  result  attained  will  be 
the  same^  the  action  of  steam,  not  the  preaenoe 
of  water,  bfing  necessary  for  acting  on  the 
stone.  Wh^  it  is  desired  that  the  objects 
should  retain  the  natural  colour  of  the  stone, 
the  alum  bath  should  consist  of  pure  water  con- 
taining five  degrees  of  alum,  aa  indicated  by 
the  areometer.  The  articles  must  remain  in 
this  bath  at  least  twenty-four  hours,  but  they 


still  greater  hardness.  The  stone  will,  how« 
ever,  have  become  sufficiently  petrified  for  all 
ordinary  purposes  in  twenty-four  hours.  If 
pure  water  be  used  in  the  boiler,  according  to 
the  process  first  described,  instead  of  steam,  the 
alum  bath  may  be  eflEocted  in  the  boiler  itself, 
thus  avoiding  the  necessity  of  removing  the 
objectfi ;  but  it  must  be  remembered  that  the 
application  of  alum  is  only  admissible  when  it 
is  intended  to  preserve  the  natural  colour  of  the 
stone.  In  such  caae  the  alum  is  put  in  the 
water  before  the  boiling  commences,  and  the 
objects  must  remain  in  the  boiler  for  24  hours 
after  the  pressure,  aa  indicated  by  ttie  mano- 
meter, returns  to  aero.  The  articles,  when 
taken  from  the  alum  bath,  may  pass  into  the 
hands  of  the  polisher  if  in  the  form  of  plain 
blocks,  slabs,  or  flat  pieoes,  but  if  they  be  in 
the  form  of  statues,  busts,  vaaes,  columns,  or 
other  ornamental  worka  of  art,  they  may  be 
placed  in  the  hands  of  an  artist  to  finish,  if  re- 
quired, aa  the  stone  does  not  attain  its  greatest 
hardness  until  it  has  become  perfectly  dry,, 
which  will  require  a  fortnight,  more  or  leaa*. 
according  to  the  aiae  of  the  object.  When  it  ia 
desired  to  impart  colour  to  the  stone  th^ 
coloured-baths  are  prepared  in  the  manner  indi- 
cated below,  in  which  the  objects  must  be 
immersed,  and  must  remain  therein  at  leaat  2^ 
hours.  The  coloured  baths  must  be  boiling,  or 
very  nearly  so,  and  it  is  better  to  remove  the 
objects  to  be  coloured  from  the  first  boiler  and 
place  them  in  the  oolonred  liquid  while  they  are 
atill  warm  from  the  ateam  or  water.  There  ia 
no  danger,  however,  of  injuring  the  stone,  even, 
if  it  should  be  put  into  boilmg  liquid  while 
cold,  or  into  cold  water  while  the  articles  are 
still  heated,  but  the  colour  penetrates  peeper 
when  both  stone  and  bath  are  in  a  heated  state. 
If  it  be  desired  to  place  an  object  a  second  time 
in  the  coloured  bath  in  order  that  it  may  acquire 
a  deeper  colour  it  should  first  be  placed  in  an^ 
oven  at  a  temperature  of  from  80  to  90  degrees, 
in  which  it  may  remain  ten  minutes,  after  which 
it  may  be  immersed  in  the  coloured  bath.  To 
produce  black  or  dark  grey  colour  take  of  pure 
water  2  litres;  red  wo(^,  300  grammes ;  fustio 
wood,  120  grammes;  sulphate  of  iron,  10 
grammes;  aulphate  of  coffj^,  2i  grammea. 
Boil  the  red  wood  and  fustic  wood  for  an  hour 
and  a  half,  then  add  the  aulphates,  and  con- 
tinue the  boiling  until  all  the  salts  are  dissolved. 
Three  or  four  minutes  will  probably  be  anffi- 
dent  for  this  purpoae,  the  aolution  may  then  ba 
passed  through  a  sieve,  and  half  a  tumbler  o£' 
acetic  tincture  of  iron  added.  Stone  colour  or 
lighter  grey  is  obtained  in  the  same  manner,, 
with  a  weakier  aolution.  In  order  to  prepare  a 
red  colouring  solution  take  of  pure  water 
3  litres ;  Brazil  wood,  330  grammes ;  Sootaua 
(tio),  5  grammea ;  cream  of  tartar,  1  g^ramme ; 
alum,  1  gramme.  Boil  the  mixture  until  all  the 
colour  of  the  wood  ia  extracted,  and  then  pass 
the  solution  through  the  sieve  in  order  to  re- 
move therefrom  any  solid  matters  that  may  be 
hc^  in  suspension  therein.  A  yellow  colour  ia 
obtained  by  adding  to  three  litrea  of  puse 
water  extract  of  yellow  wood  of  Cuba,  20 
grammea;  aulphite  of  magneaia  or  alum,  10 
grammea.  The  mixture  muat  be  boiled  until 
complete  aolution  of  extract  ia  effected.  In 
order  to  obtain  a  green  colour  diaaolve  in  three 
litrea  of  pure  water  extract  of  yellow  wood  of 
Cuba,  20  grammea ;  and  10  granunea  of  alum. 
Boil  the  ingredienta  aa  above,  and  then  add 
carefully  (by  meana  of  a  wooden  apoon,  and 
keeping  at  a  certain  diatance)  aa  many  dropa  of 
acid  sulphate  of  indigo  (Saxon  blue)  aa  may  be 
necessary  to  give  tone  of  colour  desired.  To 
ascertain  the  depth  of  colour  pour  a  few  drops 
upon  white  paper,  or  dip  a  piece  of  diy  plaster 
of  Paris  in  the  solution.  For  a  blue  colour  dis- 
solve alum,  10  grammes  ;  acid  sulphite  of  indigo, 
20  grammea  in  8  litrea  of  water,  until  the  desi^ 
colour  is  obtained.  As  all  the  varied  colours  of 
aniline  i>enetrate  the  atone  perfectly,  they  maj 
be  used  at  pleasure.  It  is  only  necessary  to  dia- 
aolve the  colour  aelected  in  a  little  alcohol, 
which  ia  afterwards  diluted  with  waim  water, 
in  which  alum  ia  diaaolved  in  the  proportion  of 
24  grains  of  alum  to  every  litre  of  water.  The 
solution  may  be  even  abonger  in  alum ;  this  ia 
for  coloura  which  are  insoluble  in  water.  For 
such  aniline  oolours  aa  are  aoluble  in  water  no 
alcohol  is  neceaaary.    They  ma.^  \^  ^ffig^Ssz^^Va. 


may  be  left  in  the  aame'bath  for  a  week,  or  for  boiling  iraitAKm^\SL^^\ii(i(\&  ^»i»ss^  ^x<«c^::^^k^«^ 
a  month  even,  by  whioh  time  thef  iriKl  aoq[«:&x«\^  in!^sa%i&abNaiaD^B^^(adL.    Q.«s&TS£Qa^\^^»^'^^ 
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to  MlMt  only  tltoM  oolonn  wliiati  are  dnntble. 
The  Mme  cobiin  whioli  wn  parmaneAt  In  cloth 
are  pennanent  In  stone,  and  in  |[^$<«1  the  same 
mlMwhioh  appljtotheartofdfeingdotlxiiaj 
ba  applied  to  the  art  ot  i^dng  atone,  ^tc- 
mests  which  aie  ooloorea,  pamonlacl;  tf  the 
oolooT  ia  veij  delicate,  and  if  there  be  (ear  of 
dampneai,  are  bettor  laid  down  in  oemoit  of  a 
light  oolonr.  For  the  darker  eolonntbeoheapar 
dukei  oament  is  equally  c[ood.  Var  the  Btona. 
ot  which  the  natnnl  colonr  ia  preeerred,  w) 
cement  li  abaolntelj  naoeesarr  nnleaB  the  place 
in  which  th^  aM  to  be  laid  ia  partioolarl;  damfi. 
After  the  objeota  faaT«  been  taken  oat  of  their 
rMMotive  hatha  they  are  allowed  to  dry,  daring 
which  pTooeaa  the  woi^  a^  be  i«-tonched,  il 
neoeaaaiT.  When  dn  thc^  are  reduced  to  a  fine 
■ntfaoe  tgr  meaui  of  pamioe  ibme,  after  which 
a  atill  flnmmulkoe  maybe  giren  by  means  of  a 
pieoeofalato,  or  stall  bettor,  of  lead,  after  which 
the;  Bu^  be  rnbbed  with  oil.  When  the  oil  is 
diy  the  articlea  may  be  robbed  with  phcepbate 
ot  lime,  and  the  Instre  will  be  rendered  perfect. 
The  ordinary  methods  of  polishing  marble  will 
apply  to  the  polishinf  of  petrified  marbles  pie- 
pared  by  the  above  process. 


THE  TATCH  AHSHOV  TO  BEFAIB II. 

Bl  SaCONDs'  FKl.CTtCAI.  Watchiukib. 
(Continutd  from  p.  207.) 
The  XtBTBT  flaoapement. 

THE  wat«h,  in  its  entirety,  may  be  considered 
aa  consistinKof  three  parts— the  (rain,  the 
.BiemwnKnt,  and  xae  batmux-tpTitig. 

Heretofore  the  aeries  of  papers  trea^ng  up< 
ihe  detecta'and  repairs  of  "the  wafch,"  hai  _ 
flhiefly  referred  to  that  portion  ot  it  termed  "  the 
■tr^ii."  and  althongh  many  items  hare  been 
-placed  before  the  "genenl  jobber,"  many 
others  ot  a  kindred  brpe  yet  remain  for  fntnre 


case,  becanae  the  mainspring  power  is  natnral 
to  the  motions  of  the  pieces  forming  the  escape- 
ment, whereby  no  nndne  pressnre  apoB  ito 
parts  resnlts,  as  might  be  produced  by  persona 
nnaccnttomed  to  each  special  trial  when  the 
eacapement  is  tried  without  the  intorrention 
of  the  train.  What  is  meant  by  this  remark  ia 
that,  as  a  general  role  the  escapement  can  be 
more  CMireniently  tried  1»  "young  hands" 
when  the  watch  ia  together,  than  it  can  be 
when  the  escapement  only  is  in  the  frame, 
although  exceptional  instances  may  occur  when 
it  cannot  be  so  tried— as  an  instance,  tbe 
train  being  blocked  by  corroded  and  thickened 
oil,  dirt,  and  such  like.  Again,  it  ia  intended 
that  in  all  the  early  trials  ot  Uiia  eeoapement, 
the  sizes  ot  pivoto  and  holes  be  not  referred  to. 


defoota  and  oometions  might  more  completely 
beoonnected  and  placed  together  '"^  '-  '- 
-tended.  th«ret<«e,  to  leave  the  m 
place  detect*  ot  Uie  watoh— u.,  such  aa  are 
oonneotod  with  the  train,  for  a  abort  time,  and 
.  oonfine  our  attention  to  the  lever-escapement. 
Hi  defects,  and  ooneotions.  The  purport  ot  the 
present  seriea  of  Mpera  will  be  dmilsr  to  those 
-wtd^  havepreoeded  them— namely,  fr^oien- 
tary;  practical  in  their  character,  and  in  noway 
put  forth  with  an  intention  of  being  "an 
essay,"  in  connection  with  lever  eeoapement. 
moHn;.  Theenlrieot  will  be  dealt  with  entirely 
in  a  *  watoh-jobbing  "  point  of  view,  aiming  at 
enabling  "  yenng  huds  "  to  improve  that  which 
had  been  left  imperfect  by  the  manufacturer, 
and  on  the  other  hand,  to  rfetore  to  soundoesa 
bad  or  inoorreot  repairing  of  the  lever  escape- 
It  ia  no  nnoommon  circnmstouce  that  lever 
■watches  —  professedly  cleaned  — -  hare  little 
attention  beatowed  apon  their  eacapemente; 
-&e  cleaner  in  many  instances  asaamiiig  that 
irregularis  of  timekeeping  or  atoppiog  com- 
plained of  ia  oonneoted  with  the  dirty  con- 
dition or  in  the  r«qnlrement  of  some  repair 
of  freedouu,  pivota,  depths  or  holes  of  the  train : 
whweaa  there  are  aa  many  defecta  connected 
with  the  lerer  eao^ement  as  there  are  with 
other  poHaona  of  the  watoh. 

Before  introdndng  examples  it  will  be 
neceaeaiT  that  workmon  become  acquainted 
with  a  few  important  points  connected  with 
nent,"  a  knowledge  of  which  will 
a  detecting  canaes  for  alteration 
lent  ot  the  watoh ;  therefore  their 

to  be  directed  to  a  few  conditions 

y  to  a  Kmnd  Uto  ■  eeoapement.   There 

are  80TW«1  TOrietiea  ot  this  escapement,  the 
'IMDRidDclaon  of  our  flirt  example  being  a  well- 
^BOim  model  termed  the  "  table-roller  "  frame 
eooapement,  which  is  uaually  appUed  to  watches 
of  moderato  prioe ;  although  not  having  the 
"  Umg  angU  "  palleta,  which  are  mostly  put  to 
ooumon  and  low-prioed  watobes.  but  having 
palleta  of  "  "liort  ""Sl*  "—that  is,  eight  degrees 
Sda  half,  which  will  be  referred  to  under  the 
heading  "  Fallrt'a  angle." 

In  proceeding  with  a  preliminary  introduc- 
tion of  this  eeoapement,  it  ia  to  be  assumed  that 
//w  Siat  «umination  will  be  best  carried  out  by 
-     '  '    t  it  m  tefcen  thw  It* 


orescent.  Another  point  which  is  of 
portance  connected  with  this  a*ca{ 
that  there  should  be  perfect  freedi 
eecape-wheel  teeth  "  ineide  "  and  "  o 
the  pallets,  having  a  trifling  ezoe 
lide.    Lever   < 


A  Vew  Conditions  Naaasasry  U 


staff  being  quite  free,  the  escape-wheel 
a  trifle  above  the  centre  ot  the  apace  between 
the  pillar  and  upper  plates — the  pallets'  atones 
and  the  points  of  the  eecape-wheel  teeth  level 
and  central  with  them ;  the  bslanoe-atalt. 
eecape-wheel,  and  pallets'  staff  opright,  and 
the  face  of  the  roller  perfectly  free  ot  the 
lever  fork,  but  not  more  distant  from  it  than 
,  for  sound  freedom.  The  action  of 
the  escapement  should  next  come  under 
examination ;  and  to  do  so  with  ooavenience, 
the  movement  ahould  be  changed  in  ito  po«i- 
tion — namely,  the  ^gM  ot  the  plates  abould 
be  upward — atill  held  in  the  left  hand,  with 
ito  balance  towards  the  right,  where  the 
"loeUa;"  ot  the  escape-wheel  teeth  on  the 
pallets  claim  attention.  By  means  of  a  nicely- 
'  peg,  BOmewhat  pointed,  not  a  thin  flexitJe 
bat  rather  rigid,  with  the  right  hiiud 
the  balance  shonM  oe  led,  so  that  tiie  roller 
pin  be  brought  into  the  lever  fork,  and  when 
therein,  the  outer  or  poiae  end  of  the  lever  should 
be  prened  from  ride  to  aide,  in  order  to  test  if 
the  roller  jun  has  freedom  in  the  lever  toA, 
but  not  so  much  as  to  be  oosuddeted  ^4»-$1ak9. 
These  determined,  and  oorrect,  by  leading  the 
bolanoe  backward  and  forward,  the  eecape- 
wheel  teeth  will  oltematdy  lock  and  unlock 
upon  the  pallets'  atones.  The  depth  of  such 
locking  ahonld  be  one  degree  and  a  naif  on  each 
pallet,  with  another  degree  ot  "  run"  to  the 
bankings,  which  ahonld  be  equal  on  each  aide; 
slIio  the  fc«edom  or  shake  of  the  guard-pin 
upon  the  nlUr  edge  abonld  likewise  b«  equal 
on  each  ride.  The  roller  ^  sboold  ent«  the 
lent  (oA  without  striking  eiAec  eomcr  of  it, 
Mtdt)Mfaa(dptap«tMUjfr«aof  tk*  nller 


a   poasci 

iw  points  here  set  forth  produce  : 
that  may  be  required,  prorided  that : 
sizes  of  ito  various  parte  are  intrec 
the  previous  reoiarka  upon  the  n 
degrees  tbe  eaoape  wheel  teeth  shou 
and  "  run  "  upon  the  palleta,  it  ia  si 
"the  depth  of  such  'locking'  shoo 
degree  and  a  half  on  each  pallet,  an 
degree  of  '  run '  to  each  bantling," 
first  conaideration  will  be  to  becom 
with  the  terma  "degrees"  and  "ang 
All  the  parto  of  a  watch  partake  . 
motion  :  therefore  they  are  connecto 
circle.  Every  circle,  lorKn  or'amall. 
into  360  degrees.  The  degreea  con 
small  circle,  will  necessarily  be  mo 
than  those  of  a  larger  one.  Now,  t 
lever  escape-wheel  is  such  a  sm^  cir 
toina  360  degrees ;  the  balance.  * 
circle  much  larger,  ia  made  up  of 
number  of  degrees.  This  very  aim 
tion  1  feol  bound  to  introduce,  kno' 
experience  that  ita  meaning  and  nt^ 
but  a  amall  place  in  mort  watoh-jobi 

By  the  torm  "locking,"  it  is  uud 
refer  to  the  alternato  reating  of  tl 
wheel  teeth  upon  the  pallets'  atone 
point  connected  with  the  lever  escap 
quiring  a  little  thought  to  become  t 
Bcgoaiuted  with. 

When  remarking  upon  the  adva 
disadvantages  of  eacapemento  which  i 
to  act  at  certoin  anglet  and  degr 
"  young  hands  "  will  require  an  eipl 
saoh  torma ;  therefore  figure  1  ia  intr 
aaaist  such.  Form  a  circle,  A  A,  th 
uentre  of  which  draw  the  diameter,  ] 
the  leg  of  the  compasses  on  the  dn 
diameter  at  B.  and  with  any  openin; 
intersect  the  circle  at  C  C,  through  w 
the  perpendicular,  D  D,  by  which  the  ( 
D  A  B,  ore  produced,  containing  SO^  i 
Supposing  that  by  means  of  a  rul< 
are  drawn  from  the  centre,  similarly 
at  D  A  B,  1,  2,  3,  Ac.,  and  a  correapou' 
ber  in  the  left-hand  quadrant  of  the 
scale  would  be  formed  of  180°,  by  i 
value  in  degrees  of  any  angle  may 
toined.  An  instrument  termed  a  p 
and  nsnally  made  of  brass,  is  formed 
principle,  which  haa  to  be  noticed  he 
connection  with  the  value  of  "  locbini 
It  will  be  observed  that  the  quadran 
has  only  8  divisions  formed ;  in  a  coi 
ati'ament  each  diviaion,  1.  S,  3,  &c., 
subdivided  into  10,  being  90,  such  aul 
being  emitted  iu  the  diagram  in  orde 
overcrowding  the  figure,  at  the  si 
illustrating  that  the  divisions  of  a  sm 
are  more  minuto  than  those  ot  th 
thoDi^h  being  of  relative  value  to 
Assuming  that  a  radimentary  knowlec 
term  "degrees"  ia  eatobliahed  in  t 
the  inttodnction  ot  tbe  "  lever  palleto' 
neoeesary,  ao  aa  to  put  into  practici 
vious  consideration*.  Fig.  2  repreaa 
of  pallets,  A  B.  The  eecapo-whe> 
advance  will  lock,  aay,  on  the  short  | 
limb.  A.  FalletB  consist  of  loctiag./a 
and  mclines  or  drivei  D  D.  the  dot 
guide  to  such.  Now,  when  a  tooth  of  i 
wheel  talla  on  a  pallet,  it  should  rest  i 

Srt  of  the  atone,  C  C,  to  which  tt 
H  direct  the  mind'a  eye,  not  t 
driving-planea,  D  D,  which  ia  frequt 
caae,  be«nse.  should  it  do  so,  the  w 
ooutinually  atop,  from  the  guard-p 
pressed  against  tJie  ed^e  of  the  roltw, 
more  horeafter.  Again,  if  the  teet 
escape-wheel  "lock"  on  the  pallet  t 
and  "lock"  at  a  deep  depth,  say  four 
there  will  also  be  a  probability  of  tl 
stopping ;  sboold  it  not  stop,  workme: 
cated  in  this  matter  wilt  foil  to  get  th 
to  vibrato  even  decently.  It  is  laid  di 
mle  that "  one  degree  and  a  half  is  t 
to  be  reoognised  to  palleta  ot  abort  Hi) 


properW  made.    The  student  aaka: 

~  ~  Is  he  to  detormine  that  exact  qui 

ingP    Bj  tetttring  agaia  t»  rig 
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g  what  a  small  space  represents  ten 
by  recognising  the  small  circle,  E,  as 
re  the  circle  out  of  which  the  pallet's 
rere  formed,  the  inquiry  for  the  present 
lus.  Until  the  subject  has  advanced 
it  further,  the  amount  of  one  degree 
If  may  be  considered  to  be  the  Ucut 
that  can  be  conceived  beyond  the  safe 
of  the  wheel-teeth  upon  the  pallets' 
But  those  who  wish  to  follow  up  the 
with  the  object  of  becoming  thoroughly 
«d  with  it,  should  possess  a  "  protrac- 
7  which  the  eye  would  be  assisted. 
>y  forming  a  pair  of  pallets  of  card  to 
nd  with  the  Fig.  2,  and  placing  them 
eir  centre  E  on  the  centre  of  B  B, 
g.  1),  the  quantity  of  "  one  degree  and 
can  be  read  off  and  judged  of. 
!ar  we  have  been  considering  the  subject 
escape- wheel  '*  locking"  at  the  shal- 
Bpth  admissible,  and  it  has  to  be  borne 
that  to  insure  such  the  pallets  must 
perior  make,  for  when  inferior  ones  of 
Lngle"  are  made  use  of,  it  is  no  uncom- 
snmstance  for  the  locking  to  miss,  and 
h  to  fall  on  the  incline,  and  an  imper- 
.pement  result. 

s  stage  of  our  inquiry  workmen  having 
slightly  acquainted  with  the  value  of 
•s"  relative  to  the  motions  of  the 
f  of  the  escape-wheel  upon  the  pallets 
ever  escapement,  Ac,  the  movement 
e  taken  to  pieces  in  order  to  more  criti- 
st  the  correctness  of  other  points  con- 
rith  it,  and  the  error  of  its  phuiting  and 
Bnt.  Therefore,  our  next  inquiry  will  be 
ng  defects  relative  to  the  want  of  free 
IS  of  the  balance,  and  other  imperfec- 
lich  so  frequently  appear,  and  cause 
:  of  the  watch. 


where  it  will  be  left  without  support.  It  can 
then  be  fitted,  allowing  a  space  of  |in.  aU 
round  the  bent  side  and  under  the  wrest  plank. 
While  it  is  in  position  it  will  be  better  to  tack 
temporary  stops  occasionally,  or  to  screw  the 
four  comers  so  that  it  may  be  replaced  exactly 
after  each  removal ;  but,  before  it  ia  ta^en  out, 
mark  where  the  bracings  come,  and  strike  a 
middle  line  evenly  between  them  for  the  tra- 
verse bars ;  these  are  of  fin.  spruce,  tapered  to 
fin.  at  the  outside  edge,  l^in.  wide  for  eight 
bracings,  and  l)in.  for  six  bracing  backs,  and 
exten&ig  fully  across  the  soundboard  at  their 
respective  positions.  The  jointed  side  is  usually 
left  about  |in.  higher  in  the  middle  than  at  the 
ends.  They  are  chamfered  4in.  from  each  end 
to  |in. — see  Fig.  2.  To  glue  them  on  will,  I 
fear,  be  a  difficult  task,  as  the  handscrew  chops 
will  not  reach  far  enough.  Putting  screws 
through  the  front  would  pull  the  bar  to  a  joint, 
but  their  weight  would  affect  the  vibration.  In 
the  trade  it  is  customary  to  spring  a  lance- 
wood  bar  between  it  and  the  ceiling ;  in  this 
way  all  parts  of  the  soundboard  can  be  reached. 
Doubtless  the  ingenuity  of  the  amateur  will 
find  a  substitute,  it  being  important  that  the 
joints  should  be  close  everywhere.    A  "  bent 


preparing  for  the  soundboard  the  linings  can 
themselves  be  taken  to  the  requisite  height. 
A  similar  curved  slip  is  also  required  at  the 
bent  pinning  edge,  D,  Fig.  1,  and  as  the  bed, 
E,  for  the  top  of  the  soundboard  is  continuous, 
a  slip  will  be  necessary  here  also.  These  slips 
are  only  |in.  thick,  the  insulating  felt  making 
up  the  difference.  This  felt  can  be  at  option 
either  continuous  like  the  slips,  or  only  in 
small  pieces  for  the  screws  to  pass  through, 
leaving  the  intervening  spaces  free.  I  may 
here  mention  that  I  have  tried  indiarubber 
instead  of  felt»  but  with  no  improvement  to  the 
tone. 

The  next  thing  will  be  to  ascertain  the  shape 
of  the  bridges.  These  are  better  of  beecn, 
though  for  the  soundboard  either  close-grained 
birch  or  American  maple  will  answer  nearly  as 
weU.  The  top  or  plank  bridges  must  be 
selected  with  the  flowery  side  up  and  cut, 
especially  where  the  pins  are  in  a  straight  line, 
a  little  across  the  grain.  The  scale  and  shape 
of  bridges  are  set  out  at  one  and  the  same 
operation.  The  first  step  is  to  rule  a  line  about 
iin.  above  the  bottom  of  wrest  plank  (see 
dotted  line,  F,  Fig.  1),  to  serve  as  a  basis  of 
measurement.   As  to   give   the   lengths  and 
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lextstep  will  be  the  "bellying;"  but, 
'ore  describing  this,  I  will  premise  that 
e,  as  the  rewler  is  no  doubt  aware, 
ethods  both  of  making  and  fixing  the 
ard — the  one  selected,  from  its  simpli- 
tructure  and  freedom  from  dangerous 
,  being,  in  my  opinion,  the  beet  adapted 
be  circumstances.  We  will  begin  by 
tg  the  back  to  receive  it.  As  the 
ire  at  present  level  with  the  bracings, 
ist.  be  raised  by  means  of   hardwood 

the  proper  height,  the  length  of  the 
»  being  of  the  full  depth  of  the  sound- 
nd  of  the  same  width  as  the  lining; 
skness  commencing  from  under  the 
t  iin.  graduates  to  fin.  at  the  middle, 
vn  again  to  |in.  at  the  bottom;  the 
Lip  being  less  than  9in.  in  length,  the 
^  can  be  dispensed  with ;  it  will  sufBce 
in  a  straight  line  from  ^in.  at  the  top  to 
3re  it  joins  the  bent  side ;  the  wedges 
to  be  reduced  so  that  a  straight  edge, 
iting  at  each  end  of  the  slips,  will  just 
em. 

oundboard  is  usually  made  of  Swiss 
it  as  aa  amateur  wiU  probably  find  this 
procure  dry,  I  think  it  will  be  better  to 
be  the  best  quality  iin.  American  pine, 
refol  to  select  it  di^,  sound,  and  free 
>ts.  The  appearance  of  this  may  not 
so  K^ean  «s  the  Swiss,  but  in  all  other 
I  think  the  two  will  be  found  equal; 
le  beavds  being  much  wider,  the  num- 
nnto  will  be  less.  Before  cutting  into 
[which  run  parallel  to  the  wrest  plank) 
er  tooeject  the  first  6in.  or  so  at  the 
this  part  is  usuaUy  faulty.  Rubbing 
:s  wiU  hardly  be  found ^acticable  with 
Q  boards ;  it  will,  therefore,  be  better 
g  them  together.  This  is  done  by 
;  two  lengths  of  wood  firmly  down, 
klie««pace  between  «beut  ^in.  less  than . 
th  *ef  the  soundboard.  This,  when 
ith  both  sides  touching,  will  of  course 
1  in  the  middle,  so  that  from  a  small 
rd  'An  immense  lateral  pressure  is 
f-and  frU superfluous  glue  will  be  forced' 
le  aoundboard  will  then  be  ready  for 
Jto  41  -thickness.    Hardly  two  opinions 

to  what  this   should    be.      Without 
Dg  to  decide  so  knotty  a  point,  I  think 
m  thickness  of  from  t\ii^-  ^  ii°*  will' 
ittm  good  4W  aQy,  allowing  it  to  he 
Ji  ai|ywhere#  just  above  the  plate*' 
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side  slip  "  is  next  required  to  support  the  sound- 
board at  that  part  between  the  bracings. 
This  is  cut  to  the  curve  of  the  bent  side  out  of 
fin.  beech  of  similar  width,  and  graduating  in 
thickness  from  iin.  where  it  leaves  the  treble 
lining  to  |in.  under  the  plate,  from  which 
position  to  the  bass  lining  the  soundboard  can 
be  left  free. 

r  /  C  .  a 


END    OF    TRAVERSE    BAR. 

We  will  now  turn  our  attention  to  the  fitting 
up  of  an  iron  back.  The  frames  are  generally 
made  for  a  9in.  wrest  plank,  but  as  about  7iin. 
only  of  that  is  necessary  for  pinning,  the  Sin. 
plank  can  be  widened  by  jointing  to  it  at  the 
top  a  piece  of  any  hard  wood;  this,  being 
covered  with  the  bolt  bar,  will  not  show. 

The  linings,  a.  Fig.  1,  are  first  to  be  bolted 
on,  allowing  them  to  rise  fin.  above  the  iron ; 
Ihey  can  then  be  marked  and  trimmed  for  .the 
wrest  plank  and  bottom,  B,  the  latter  being 
dovetaUed  as  described  for  a  wooden  bacY.   Iji 


striking  distanoe  of  every  string  would  tepd 
rather  to  confuse  than  assist,  I  will  confine 
myself  to  that  of  the  C's,  the  top  bridge  being, 
taken  first.  Commencing  from  the  treble  C, 
the  distances  above  are  tin.,  fin.,  liln.,  and 
2f  in.,  and  the  O  one-fourth  below  3}in.  Lilies 
ruled  between  each  of.  these  measurements  will , 
suggest  the  necessary  curve  oi  the  treble 
bridge,  the  remainder  being  continued  in  a 
straight  line  parallel  to  the  plank.  Measuring 
from  the  striking  distance  of  eachC  respectively 
Sin.,  6in.,  Hiin.,  and  23in.  willnve  that  of  the 
lower  bridge  (see  dotted  line,  H,  Fig.  1),  the 
remaining  part,  it  will  be  noticed,  now  taking 
a  hollow  curve  so  as  to  rapidly  increSse  the 
vibrating  length  to  the  extreme  limits  of  the 
back ;  the  next  C,  being  the  first  covered  string, 
will  be  on  the  bass  bridge ;  its  length  is  SSin. — 
this  bridge,  like  the  last,  being  carried  as  low 
as  possible. 

As  at  this  stage  the  operator  wiU  probably 
not  have  provided  himself  with  a  hammer  rail 
from  which  to  take  the  top  scale,  itmay  assist 
him  to  know  that  the  first  bridge  pin  being 
2iin.  from  the  outside  of  treble  lining*  the  first 
C  will  be  7f  in.,  the  remainder  having  «» ^s^»Rfc 
of  &^iiL.  \»t«^«DL^3afem  v;^<csii^*(^^^  ^\'*aK«.'ei« 
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tmcted,  caa  be  obtained  by  coimting;  the  pini 
on  tbe  iron  b&cfc.  The  bridge  con  next  be 
glaed — that  of  the  soundboard  being  fastetied 
with  lin.  screws  from  the  bock,  u  their  weight 
here  will  he  rather   tia   advantage,  and  '' 


will  be  "  marking  off  "  for  the  pini.  Aa,  to  da 
this,  a  top  acalc  will  be  fonnd  neceosaiy,  I 
■hail  be  happy,  for  the  convenience  of  anch  aa 
nqoite  it,  to  send  one  on  pricked  paper  for  Id. 
•tamv.  Thia  can  be  tacked  on  a  slip  of  wood, 
and  ibe  holoa  bored  through  for  the  marking- 
oft  pini  to  reat  in,  care  being  taken  not  to  damp 
the  paper  aa  this  would  lengthen  it  to  an  extent 
that  woold  throw  all  wrong. 
liverpooL  W.  H.  DaviflS. 


-THE  OEGAN:  A  COHFBXHfiNSITE 
TREATISE  ON  ITS  MANUFACTURE, 
FROeaRAL,  AND  LODQKENT* 

Bt  Johm  WATBON  WABKAir, 
Auotiatt  i/tli*  CoIIigi  a/  Orfantid,  Lenim. 

■PART    I. -GENERAL    TREATMENT    IN 

MANUFACTURE. 
C.  fTMIE  only  objectiona  that  can  poaaibly  be 
-L  bronght  against  the  Goe  Engine  are — 
la,  Large  prime  coat;  2a,  Noise  (only  with 
"Intermittent");  8a,  elaboration  of  Fitting; 
4a,  Antomatic  control  not  here  possible  bj 
cutting  off  flupply ;  6a.  Cleaning  required  i  6a, 
danger  from  Fire;  7a,  Bulkinesain  comparison 
with  power  evolved ;  8a,  Smell,  and  chance  of 
anlpbuF  being  given  off,  to  tbe  injury  of  the 
Uetal-work  of  the  Organ. 

d.  It  will  be  desirable  to  say  a  word  or  two 
en  these  points  (commencing  with  advantageB, 
first  named).  No.  1  speaks  for  itself ;  this, 
however,  is  enjoyed  in  common  with  Water 
Mobora.  No.  2  is  very  valuable;  it  will  be 
obvious  that  what  the  Water  companies  under- 
take to  supply  is  water  {the  thing),  and  not 
pressure  (the  power);  the  latter, in  fact,  must 
be  regarded  aa  an  accident,  and  where  it  is  very 

■  low  one  might  have  a  small  rivur  running 
through  and  jet  get  only  enough  wind  for  a  few 
Stops  J  this  is  gone  raore  into  with  own  Motor 
(SO,  q.).  Gas,  of  courae,  however  obtained,  ia 
Gae  still,  and  as  good  for  an  explosive  motor 
at  «hat«ver  presuure  it  is  supplied.  No.  3  is 
valuable  ;  many  places  are  without  waterworks 
that  have  had  gaa  for  years;  besides  this, 
private  Gas  can  be  made — whereas,  unless  a 
height  of  60ft.  or  over  can  be  secured,  private 
Water  is  quite  useless,  unless  a  very  large 
quantity  is  consumed.  A  caution  must  here  be 
thrown  in  with  respect  to  Qns  manufactured 
from  Petroleum,  Ac— vii.,  that  its  explosive 
property  may  vary,  thus  riskini;  misses  in  the 
ignitiinis,  and  bo  causing  atoppsge  or  re- 
t«rdatiou  that  it  may  be  considered  out  of 
qneatbn.  No,  4  is  obvioosly  very  valuable  in 
cold  elimates,  particularly  for  Concert  or  Sanc- 
tuary^  .  Instrnnenta,  which  must  be  used  at 
certain  fixed  times.  No.  5  is  always  of  im- 
mense value  in  respeet  of  Cathedral  Instru. 
ments ;  and  even  oa  regards  mere  dwelling- 
fcousei  it  ia  not  pleasant  to  have  them  blown 
about  one'a  ears.  No.  G  is  good ;  many  Water 
motors  leak  badly,  and  are  always  making  a 
damp,  sloppy  atmosphere.  No.  7  speaks  for 
itself;  the  veriest  urchin  demands  2d.  per  hour, 
here  is  a  whole  horse-power  for  the  same  period 
at  Id.  No.  9  is  of  immense  value,  as  will  be 
directly  sMn.  No.  9  has  no  advantage  over  the 
Hydraulic,  but  groat  over  the  Steam  Engine. 

e.  We  have  now  to  consider  objectiona.  No. 
la  is  undeniable ;  the  cheapest  Otto  at  present 
made  (l-H.P.)  costa  £15;  with  Water-vesael, 
Ji7G  lOs.  Then  there  are  Cronk.ahaft,  Belt, 
»c„  with,  perhaps,  a  little  Engine-closet.  The 
Joct,  however,  that  over  iflOO  have  been 
already  (up  to,  say,  end  of  January,  1877)  sold, 
some  of  them  displacing-  Steam  Engines,  ahows 
the  great  value  of  the  Motor,  for  the  actual  cost 
to  the  manufacturer  is  not  large,  tbo  construc- 
tion being  comparatively  simple.  It  may  he 
added  that  the  price  is  not  likely,  for  some  lime 
to  come  at  least,  to  be  any  lower.  The  i-H.P. 
Hngoa  cost  £(i5.  On  the  other  hand,  it  will  be 
obvious  tha.:,  it  much  work  ia   required,  the 
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Engine  will  soon  pay  for  itself.  No.  2a  is  got 
rid  of  by  using  the  "  Silent,"  but  in  any  case  it 
is  not  a  serious  matter ;  a  small  special  building 
orshed  outside  Crank  chamber  at  once  met'" 
every  difSculty :  and  the  nceeitity  of  a  Crank 
Eccentric  Shaft  mnoh  lessens  force  of  this 
objection.  No.  3a  is  involved  in  preceding ;  the 
Crank  Shaft  is  here  inevitable,  for  motion  of 
Engine  must  be  rapid,  therefore  necessary  to 
diminish  down  to  proper  blowing-rate,  at  aame 
time  gaining  power.  No.  4a  is  real,  as  tbe  inlet 
Cocks  must  notbealtered,  except  with  caution, 
and  conld  in  no  wise  be  put  in  communication 
witii  Beceiver;  but  force  of  this  objection  is 
almost  neutralised  by  No.  8  advantage  pre- 
viously noticed,  which,  however,  only  applies 
lo  the  "  Intermittflnt." 

f.  No.  Saisavery  trifiingaffiair;  holEanhour 
every  morning,  that  ia  not  till  say  nine  hours 
actual  work  has  been  done,  and  Cylinder 
cleaned  out  once  a  month  or  ao,  is  all  required. 
No.  Ga  is  not  a  fair  objection ;  (Jas  is  one  of  the 
safest  illuminators  Inown,  and  is  already  in 
moat  houses.  The  presenca  of  the  Engine  will 
not  add  to  the  risk ;  the  motor  itaelf  is  per- 
fectly harmless,  and  any  breakage  or  leakage 
of  pipes  must  be  properly  guarded  against 
usual  way.  No.  7a  is  only  true  in  comparison 
with  the  Water  Motor,  and  that  only  as  con- 
cerns bulk,  for  the  3-H.P,  Otto  will  be  powerful 
enough  for  almost  any  Organ.  The  Gas  Engine 
is  certainly  much  more  bulky  than  the  Hydrau- 
lic, even  without  reckoning  Crank-shaft,  but  it 
is  nothing  in  comparison  to  the  space  required 
by  a  Steam  Engine  and  Boiler,  and,  aa  a  /aet, 
all  the  room  a  Gas  Engine  wants  can  generally 
easily  he  found.  No.  8:i  is  of  no  moment ;  ' 
Otto,  at  all  events,  has  no  smell,  ao  fa 
author  could  discover,  and  it  is  manifeat  that 
if  no  Gas  is  given  off  no  corrosion  of  metals 
from  that  cause  ensue ;  the  Organ  will,  in 
nature  of  things,  be  isolated  from  all  gas 
fumes  from  the  Engine,  eicept  to  an  extent  of 
no  practical  value  whatever.  I  have  not  men- 
tioned chance  of  stoppage,  for,  with  proper 
att«ntion  and  cleaning,  this  need  never  be 
dreaded;  thus  the  large  Organ  in  the  screen  at 
York  Minster  has  been  driven  for  years  by  a 
Hugon,  and  never  given  any  trouble. 

g.  The  London  house  in  connection  with  the 
Otto  and  Langen  has  already  been  given 
(17,  n.)- 

h.  Bakd-Blowbb.  The  common  Lever 
BXoieir  is,  take  it  all  in  all,  the  most  generally 
useful  in  existence ;  it  can  be  placed  anywhere, 
it  takes  little  room,  it  has  no  momentum,  the 
action  is  nearly  direct,  therefore  a  good  supply 
can  be  maintained,  and  (a  most  valuable 
feature)  it  can  adapt  itself  to  varied  powera 
and  dimensions  of  blowist;  also  two  Handles 
can  be  placed  close  together  (see  IA,  r.).  Its 
only  defect  is  that,  with  a  careless  blowist,  it 
may  "  shake  "  very  much.  The  nmedy  here  is 
simple — employ  a  lad  or  man  who  is  not  care- 
less or  stupid,  and  teach  and  see  that  ho  does 
his  work  properly. 

i.  The  Winth  fllwcer  is  undeniably  steadier 
with  a  bad  blonist,  and  also  allows  avoidance 
of  the  Slot,  usual,  though  not  inevitable,  with 
the  Lever  Blower ;  these  are  its  only  really  good 
pointa.  On  the  other  hand,  it  has  the  following 
very  serious  disadvantages.  1.  Two  Handles 
cannot  well  be  placed  close  together  {«>  IS,  s.). 
2.  With  proper  action  turning  tn  one  direction 
only  should  be  allowed,  and  to  insure  this  apecial 
treatment  will  be  required.  3.  Momentum  and 
Inertia  are  often  harmful.  4.  The  Posit  is  very 
much  restricted.  5.  Considerable  expense  and 
elaboration,  particularly  with  two  Handles.  G. 
Additional  room  required,  often  a  great  incon- 
venience. 7.  Loss  of  direct  action.  8.  Non- 
accommodation  to  various  powers  an.l  sizes  of 
blowist.  0.  Three  Feeders  are  desirable,  though 
not  inevitable,  and  this  (im  C,  d.)  lessens  the 
Feeder  area,  and  consequently  the  wind»upply. 

j.  The  iucressed  steadinesa  requires  no  com- 
ment. As  regards  tbe  doing  away  with  the 
Blot,  the  only  advantage  is  in  preventing  a 
careless  or  mischievous  blowist  aaixta  to  the 
interior.  TJiese  small  persons  have  a  great 
fancy  for  whiling  away  the  time  occcpitS  by 
hat  they,  doubtless,  would  have  the  imperii - 
encB  to  term  a  long-winded  discoarse,  by 
icribbling  various  matters,  generally  indecen- 
cies, on  leaves  torn  from  prayer-books,  or  other 
paper ;  or  making  the  same  into  boats, .  ^c-    A 


very  convenient,  and  at  the  same  time  fasriut 
method  of  getting  rid  of  theae  proob  of 
iniquity  is  by  poking  tham  throngh  VM  Pump- 
ing Slot,  where  tbey  accumnlate  till  quite  t 
nice  little  bonfire  is  built  up ;  then  a  lighted 
lucifer  carelesaly  thrown  down,  and  dropping 
through,  does  the  rest,  and  so  tbe  orgarat 
may  be  interrupted  in  the  midst  of  a  per- 
formance or  a  lesMm— as  the  present  wrtt« 
has  been— with  "Rease,  rir,  the  Orna'i 
a-flre,"  and  have  to  intermpt  his  tirofe«aaiMl 
duties  to  half-ohoke  himself  in  pntUDg  out  the 
flames,  and  only  aueeeed  at  last  as  by  i 
miracle. 

k.  Stricbnesa  with  regard  to  blowist  wlUrf 
course,  avert  this.  Bear  in  mind,  howersi, 
that,  with  a  Lever  centred  at  the  Cose,  tlit 
Slot  can  with  it  bo  got  rid  of  aa  eaaily  as  will 
the  Winch.  I 

1,  Not.  1  andahavebeenenfOcientlytreaM 
of  in  OxecBiETioK  (18,  s.).  The  bestmeansto 
prevent  the  turning  in  wrong  direction  is  s  Bid 
projeoting  so  that  it  catolieB  the  arms  of  an 
one  attempting  to  do  so ;  of  coarse,  it  WiiM 
close  to  mil  or  other  barrier,  the  tursiK 
except  in  one  direction,  is  at  once  preventM 
No.  3  acts  thus:  A  Fly-wheel  is  gen^oDy 
attiwhed  (with  but  two  Feeders  it  ii  almal 
necessary);  suppose  the  BeUowa  nenriy  foU,  tat 
the  organist  to  soften  niddnUy  to  pp.  tlM 
blowist  stops  tumiUK,  hot  the  momeirfwm  ooitIn 
on  the  wheel  and  shaft  for  a  little  while,  oad  thi 
Beceiver  rises  and  blows  off.  Now  the  foma  Is 
do  this  must  inevitably  have  Ytteafint  vnpsrW 
by  tht  biowitt,  and  thus  there  is  a  waste.  Qt 
the  other  hand,  suppose  the  playing  pf.  ul 
the  Bellowa  nearly  empty,  then  the  ctfsw' 
suddenly  starting  full;  before  the  blowist  m 
get  the  heavy  wheel  into  sniBciently  nfU 
motion  to  supply  the  load  organ  now  in  mt, 
the  wind  goee  ont.  The  wind  has  failed  ones  ar 
twice  within  the  iMt  year  or  to  at  the  Bow  ui 
BronU^y  Institnte  performnBcea :  and  it  is  vaf  , 
probable,  in  my  opinion,  that  the  toragoidf.  | 
fnmishes  the  secret, theaebeiittWiiiebBIOTCB,^  , 
No.  41sobvionBi  if  the  Wiiic£  be  notaetnl^ 
on  the  Crank-shaft,  it  moat  be  still  kspt  atiUI 
angles  with  it,  and  any  great  distsiMs  of»  :_ 
vofves  a  heavy  band.  No.  &  is  also  pUil  r— 
the  cost  of  a  Crank-shaft  and  SttiORt  it  a  i«q~ 
diffsrent  thing  from  that  o(  a  simpte  Lem, 


i),  a  Winch  oonid  not  be  op^led,  ^_ 
less  a  lisrge  segment  were  seoopMMtof  tt 
"     '"en,  again,  tbe  handle  Stk^'       ""■ 
ist?  tiling,  and  there  ii,.Ii 
barrier  jnet  spoken  of :  a  veoesi  of  a 
will   contain  a  Lever   Blower    (rida-wii4  '   ^ 
least  1ft.  w91'be  required  to  eontaia  a  WIhA 
No.  7  win  be'palpable  i  however  oaieMh  tt  — 
CentKing  be  done  (and  this,  as  jnst  sm  "B  ^ 

limit  t! ..     ^ 

motion-  „  »       - 

be  driven  by  a  semioirole  of  at  most  no  mm 
than  about  SiB.radius.    Thsradiusof  bloiri^ 
is    with     Lsvcr«ctlon    always    oonndsMblf  \ 
greater  than  this;    No.  8  is  very  important.   B 
wmbeobviouB'tUataeeordingtotheheightHl  V 
reach  of  a  person  will  be  the  radios  or  »mJh  ■ 
diameter  of  the  ciRle  moot  coBvsni^t  to  hlM  L 
Now,  if  the  Winch  be  mode  to  snit  a  ms^*  r 
lad'cannot  reach  it  withoutdiffiMittyiaadifIr  ? 
addition  it  woB  pnt  at  the   oonect  MjM  hr  * 
the  man.  the  b<7  mighrt  not  be  abloto  tantRT    ? 
at  all  without  inther  something  to  stsud  OB  or'   .. 
being  taken  off  his  legs  altogether;  in  ptUliM' 
this  is  very  inoonvenient.      It  is  com  o(  ttv 
greait  advantages  of  the  Lever  th»t  whOe  Hi' 
euvty  may  be  made  to  sait  an  adtilt,  ths  psasr 
may  be  light  enoagh  for  a  lad  toMMresasUfi' 
taking  shorter  strokes.     No.  0,  ia-  aMiUoB  ts- 
lessening  of  Feeder-sorface,  renders  the  eeoao- 
mical  i.jnare  form  of  Beeetver  difflosH  (ms  S,  n). 
I  have  not  said  avything  about  lose  of  powv 
tbro-jgh  more  motion  of  the  body  being  BSOV> 
sary;  or  difficulty  in  getting  over  th»'' points;" 
although  I  think  titm  can  be   in    isamiiilils 
doabt  that  such  lc«s  does  result  boa  boA  then 

The-  Bwmlw  et 
«ry  gntrt;  Hi 

„^ o  laid  down  that  the  BoMeiT  ki_- 

(three  cylinders)  are  not,  excapt  is  V*^  J 
cases  (»e  ISj  w.)  required' for  OrgattUawtaft  1 
for  Tiieder  motiosi^xwrespoBdi   «Ui>thit  <■ 
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iHOD:   ot   MciiiiocfttmK   M«toH — riz,  those 


d  cftpitbli 


.  I  b«luv«,  a  good  motor,  but  tbe 
•ma  to  ipv»  tbe  boat  aatiafaction  is,  aa 
ready  Mid  (IB  A.),  under  Duuciui'a  Putent. 
rcn  this,  however,  requiica  not  much  under 
lb.  praanue  to  tb«  square  inch.  Lea'e  U  also 
M  hichly  of  u  Terj  cbf ap  («b  18,  t.  t.), 
capable  of  working  at  SUb.  pree»ure  (ID, 
_  bat  I  much  doubt  if  anj  motor  bocapablo 
working  at  lower  preaaure  tbui  the  Duncan. 
n.  Hw  adtaatagea  of  tlia  HjdmuUc  maj  be 
it«d  as  follows  :—l.  Simplicity  of  olSiturc 
id  operation.  3.  Cleannura.  3.  Little  or  no 
tentton  required.  4.  Low  prime  cost.  5. 
ICBce.     6.  Focilitj  of  Automatic  govemment 

■  cutting  off  BuppW.  7.  No  noxioui  eibala- 
mi  given  off.  8.  Absolute  safety  aa  regards 
re.  B.  Small  apace  occupied.  10.  Coo  etnrl 
ibi^  at  a  moment* i  notice. 

0.  On  the  other  hand,  it  bos  the  foUowinf; 
ry  ■eriooi  defects. — la.  Large  cost  of  work. 
{.  2t.  Neceeait;  of  a  certain  "pressure"  oi 
ree,  this  itself  wholly  depen^nt  on  tlit 
1  or  other  actuation  given  ib  by  the  com- 
niei.  3a.  SuaceptihUity  to  FroKt.  4a. 
•ator  scarcity  of  water  TOmpimies  than  ot 

■  companiee.  6a.  Chance  of  pressure  luw  or 
ter  itMlf  not  being  on,  as  when  filling  l^Lnkg, 
,  in  that  poiticular  diatrict.    Ga.  Chance  of 

1,  No.  1  will  be  apparent;  the  Motor  only 
[Qvet  firmly  bolting  down  in  position ;  the 
rtta.  Cranks,  Ac.,  required  to  convey  uiotioo 
Poedtfa  form  altogether  a  very  stuxil  afflii 
Cnuik-ahsft  required,  recollect.  No.  3,  can 
■d  with  Sq.  6,  reoduTB  a  aeparate  Chamber 
^loaat  quite  unnecaasary ;  no  cL-iuiing  ' 

•a  I  am  aware,  needed,  except  such  i~  ,.., 
fhifmH  now  and  then  require ;  in  particular, 
t»  would  wom  to  be  nothing  to  fuul  the 
■dsr.  No.  S  ia  guaranteed,  provided  the 
•r  and  rcqoiaite  preaaure  be  "  on  "  (ms  2a 
L  Ca).  Ho.  4  ia  undeniable  :  Forreater'a 
wnean  "  )  H.-P.  costa  only  £>6 ;  the  BDmllest 
b  "  X<fla,"  ooata  only  XIO ;  set  these  against 
i  tot  an  Otto  o(  aame  power ;  and  tlien  there 
1m  tba  saving  in  &e  Cronk-aliaft,  &a.,  and 
hapa  Buiiie^loeet  Besides  tliia,  it  ia  only 
im!bij  Uigeinatcament  that  wanta  a  motor 
:hii  power,  and  there  are  two  cheaper  sisea 
the  1>utU!an— Til.,  at  X21  an<  .£17  (acd  table 
Uaiaa-power  re^nired,  81,  o>.  No.  5  ia,  ob- 
a4r  valuable  ia  oombinatieo  with  No.  1  and 
AoHgh  of  leas  Taloe  in  the  Qaa-engine :  the 
Qeat"  Ottoi  lemeoiber,  doatrova^iB  pecu- 
r  advantage  o(  the  Hjdroclic.  No.  G  ia  valu- 
*;  the  outtia^a  valve  can  be  li|{ht  enough 
wvA  with  a  piece  of  Iuimu,  if  of  proper  con- 
notion.  Xo.  7  ia  o{  Bome  value,  but  partly 
itaalised  hyiSa.  No.  8ia  worth  Uttle.  Uost 
■MS  have  asBvenient  means  of  betting  them 
a  blaa^  if  ieoired.  No.  9  is  go^  oa  Uotor 
I  ba  pat  almost  nay  where. 

(7\>  ba  Mniinuad.) 
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A  WSICAL  TELEFHOirx;. 
1RMKI8T  reoent  inventiona  ia  the  way  of 
■  tskphoase  wo^iotica  one  by  Mr.  J.  Kwiag 
M  ftoi.  f  leemiag  Jenkin,  for  which  pio- 
J«l  pwlectioB  only  was  granted.  The 
yrtof  the  iavaators  w  (oc  was)  to  produce 
Wi|ikLine  aimple  aad  powerful,  and  also 
IM  for  tha  tranamisaioa  of  two  or  more 
■iMgaa  aauilUaeoualy  ia  either  direction 
■gtha  Mtne  wire  or  part  of  the  same  wire. 

■  ^tranmuttiag  and  recorving  instrument* 
Mnilar  in  ooattmction ;  thoy  constat  in  one 
IB  <rf  tbe  iaitnunent  ot  a  wire  sr  wim, 
l^e  of  vihmtting  to  deiaite  muolcal  notee, 

■  »  stootAod,  with  or  wiUiout  resonators,  io 
■Vaetiefleld.  aa  to  vibrate  when  in  action 
HN  tha  limm  of  mngnebic  force.  The  t,!le- 
(•UooireBA.eonsUtao(theaewiru),  theiino. 
HthaMutfa;  the  circuit  is  aorer  interrupted 
MWMB  aae tamed  ao  that  one  wire,  or  one 
npUwitm.  at  each  end  ia  in.  unison  with. 
e  wire  or  one  group  of  wires  at  the  other. 

f*«nta  caused  by  vibmtiona  of 

group  posa  along  the  line,  and  give 
laiMHining  vibrations  in  one  wiK  <;c 
te  reoeiving  end.  When,  one  wire 
laadoto  vibnteattliasendingoni, 
'  gaoop  tuned  in  iuii*>n  will  Tibn'>« 


at  the  other  end,  but  the  other  wires  or  groaps 
will  remain  practically  silent.     By   having  a 
number  of  paira  or  groups,  means  are  afForded 
of   tranauiitting  independently  a  number  of 
audible  signals  at  the  same  time  along   the 
same  lino  without  interference.  The  vibrationa 
of  tho  wires  at  the  aending  end  may  be  pro- 
duced either  directly  by  blowa  or  otherwise, 
indirectly  by  causing   soonda  to   be  made 
their  neighbourhood.    The  telegraphic  ciici 
constant;  the  sending  and  receiving  wii 
1  both  intended  in  the  circuit,  and  no  magnet 
H  its  magnetism  sonaibl;  changed  by   tbe 
sending  of  signals. 

A  second  form  of  the  invention  ia  an  inver. 
Bjon  ot  the  arrangement  described  above, 
lustcod  of  a  wire  or  wires  vibrating  ocroaa  the 
lioea  of  magnetic  force  of  a  fixed  magnut,  a 
magnet  in  the  form  of  a  fork  or  plate  ui]iy  be 
caused  by  a  blow  or  sound  in  the  neighbour- 
hood to  vibrate  like  a  tuning-fork,  and  in  such 
a  manner  ns  tu  carry  ita  linei  of  force  acre 
wire  or  wirea,  fixed  and  forming  part  of 
[urcuit.  The  electrical  currents  produced  in  .  ._ 
manner  ore  conveyed  to  the  other  end  of  the 
line  where  they  pass  through  an  appniati 
limUar  to  that  at  the  sending  end,  and  so  pri. 
juce  corresponding  vibrations  of  a  magnet 
in  the  form  of  a  plate  or  fork  at  tbe  receiving 
and.  Several  instcumenta  may  be  in  circuit  at 
aach  end  of  a  single  line ;  one  magnet  at 
and  being  tuned  ao  aa  to  vibrate  in  unison 
ine  magnet  at  the  ottier  end.  By  this  m.  __ 
several  independent  seta  of  signals  may  be 
-.nnsuiitted  simultaneously,  as  by  the  toira  of 
iie  apparatus  previously  described.  Either 
form  ot  apparatus  may  also  be  uaed  tor  the 
iransmiasion  of  articulate  aounda  by  the  use  of 
i)nl7  one  inatrument  at  each  end,  and  by  aup- 
portinfr  tbe  wires  or  magncta  of  that  instrument 
10  that  they  do  not  vil^te  freely  and  have 
special  musical  note  of  their  own. 


CHIEF  FHEKOXSVA  OF  THE  THREE 

FEIKAAT  STATES  OF  HATTEB. 

Bt  J.  DoooLAB  Scorpias. 

PAST  ni. 

The  XilQuld  Btate. 

r£  esaential  distinction  between  gaseous 
fluids  and  ordinary  liquids  ia  by  no  means 
bo  marked  aa  a  general  conception  of  the  sub- 
ject might  lead  ua  to  infer.  1  have  purpoaely 
dealt  with  tbe  former  somewhat  in  detail,  it 
lieing  absolutely  neceisar;  that  we  should  start 
with  a  clear  uudecstonding  ot  the  most  simple 
Londitioo  with  which  we  are  acquainted :  and  it 
tfill  be  found  that  the  study  ot  both  liquida  and 
.^ids  will  be  greatly  tot^tated  by  a  correct 
ioprehension  of  the  leading  principles  asao- 
nated  with  gases.  We  have  already  seen  that 
i,ny  portion  of  a  gaa  introduced  into  an  emptj 
reaael  will  at  onoe  eipond.  and  fill  it  in  such  a 
»ay  as  to  exert  a  degree  of  pressure  upon  every 
■quol  unit  ot  area,  entirely  regulated  by  the 
iemperature  and  pressure  to  which  the  goa  is 
EUbjected.  Common  observation  ahowa  ua  that 
any  liquid  poured  into  a  bottle  or  (;laas  jar  fills 
the  vessel  up  to  aome  one  point  only  ;  also  that 
the  fluid  invariably  maintains  a  surf  ace  aituated 
'~  "le  same  plane  as  the  line  of  horiaon.     It  ia 

that  the  aligfatast  force  impressed  upon  a 
gaa  is  instantly  and  equally   tranamitted  in 

r  conceivable  directioa.     This  fact  hold? 

also  in  a  mscked  degree  in  regard  to  fluids 
geceially,  as  will  presently  bo  seen.  Qasea,  we 
know,  expand  very  rapidly  by  aiiccesaive  incre- 
iDVnta  ot  heat,  but  liquids  respond  very  slightly 
10  thia  effecL  Slight  although  the  actual 
^cpansiou  happens  to  be  in  the  case  of  fluids,  it 
"icrts  a.  material  influence  in  reference  to  the 
increased  mobility  of  their  particles,  and  I  need 
:nly  indicate  such  bodies  oa  uiclted  fata,  treacle, 
<U,  pitch,  and  resinous  substances  in  general, 
.Jid  my  readers  mill  readily  admit  that  their 
normal  condition  becomes  greatly  catered  by 
Leat — that  ie,  their  "  viscosity  "  becomes  much 
liminidfaed.  Kvco  in  tbe  case  oS  water  itself, 
the  rcnult  Is  nolcvorthy,  and  it  has  been 
:emarl:cd  that,  in  certain  instances,  the  addJ- 
ioD  of  about  100"  F.  to  a  fluid  hus  gone  tar 
tDwiU'ds  docbling  ita  discharge  from  a  pipe 
ijuring  a  given  time.  It  will  thus  be  seen  that 
'he  cohesion  between  the  particles  of  a  fluid  ia 
lubject  to  considerable  change  imder  special 
circun-rtaniea. 


We  shall  do  well  to  commence  with  a  deter- 
minate expression  for  a  fiuid  generally.  It  may 
be  defined  as  follows : — A  ;Tuid  ii  a  body  of 
u'licAt^  eonfigiMus  purficlsi  art  on  tach  otlitr 
teith  prctMUrei  which  are  perpendievlar  Io  the 
mr/acei  aepaTaling  them.  Now,  all  forces  acting 
from  within  and  without  various  bodies  ore 
aeverally  designated  internal  and  eitenutl 
prcsaurea  or  tensions,  and  to  auch  forces,  when 
aituated  icilhin  a,  sul»tance,  the  term  "  stress  " 
is  commonly  applied.  Thus,  wa  speak  of  the 
pressure  upon  aaupportingcolnmn  of  masonry ; 
but  we  allude  generally  to  the  "stresa"  or 
"  strain  "  auatained  by  an  iron  girder :  olao,  it 
ia  usual  to  refer  to  the  resistance  offered  by  a 
rope  to  any  weight  which  it  may  support  as  the 
"  tension  "  it  possesses.  It  vrill  be  obvious  that 
a  brick  in  a  wall  sustaina  acveral  pressure*. 
and  slight  consideration  will  eufflco  to  show 
that  these  are  three  in  nnmber,  and  opposed  to 
each  other  at  right  angles.  In  tbe  first  plae^ 
the  brick  experiences  a  downivard  preaaure,  due 
to  the  entire  weight  of  the  wall  above  it:  ia 
the  aecond  place,  there  is  a  longitudinal 
"  thrust,"  due  perhaps  to  an  arch  which  prasau 
against  one  extremity  of  the  wall ;  and.  finally. 


the  surface  of  the  brick.  In  any  solid  stmatnre 
those  forces  are  balanced  oaa  mattor  of  coium, 
but  it  needs  some  slight  considemtion  to  prove 
that  the  internal  forces  acting  upon  a  liqwd  are 
equally  maintained  in  fguilibrio.  Tho  taotthat 
theyaresofolloiFB  clearly  from  the  nature  of  the 
definition  of  a  fiuid  with  which  ws  have  joat 
ntarted,  and  it  derives  additional  conflrmatioa 
'rom  the  known  degree  of  mobility  poasessed  by 
all  fluids — tor,  were  the  internal  forces  in  a 
liquid  not  completely  balanced,  it  would  be  im- 
possible to  obtain  alevel  surface,  whereas  it  ia 
a  fundamental  principle  that  liij^uids  preserve 
such  a  surface  over  and  above  all  other  bodies. 
Oases  are  found  to  be  readily  compressible — 
almost  ad  in/initum^but  liquids  are  Susceptible 
of  but  very  slight  decrease  by  means  of  pres- 
ure,  and  are  therefore  soi^  in  general  lan- 
guage, to  be  inconipressihle.  In  order  to 
Jemonstiate  the  compressibility  of  water,  many 
experiments  have  at  various  times  been  per- 
formed, with  greater  or  leas  succesa,  and  the 
following  plan  appeared  to  furnish  good 
results  :  A  strong  iron  cylinder,  having  but  one 
small  round  opening  in  ita  upper  surface,  was 
filled  with  water,  and  a  solid  "  plunger "  fur- 
nished with  a  stiff-fitting  metal  ring,  having 
been  inserted  into  the  orifice,  so  os.fo  be  in 
actual  contact  with  the  fiuid  aurtace  within, 
vessel  was  submerged  in  the  deep  aea. 
□  the  alteration  in  the  poaition  of  the  ring 
upon  the  raising  of  tho  cylinder,  the  degree  ol 
compression  sustained  by  the  water  at  any 
given  depth  was  somewhat  accurately  deter- 
mined ;  by  means  of  experiments  bearing  upon  the 
snbject  of  fluid  compressibility,  it  has  been  calcn- 
lated  that,  at  a  dnith  ot  1,000  fathoms  (1  t-7th 
mOe),  water  is  about  l-20th  leas  In  balk 
than  when  measured  at  the  surface.*  So  great 
is  the  power  of  compression  exerted  by  a  dec^ 
column  ot  water,  that  a  cork  sunk  200ft.  never 
again  rises.  If  we  place  a  cork  in  a  strong 
bottle  filled  with  water,  and  then  endeavour  to 
force  in  more,  it  sinks,  on  account  ot  the  fluid 
which  is  forced  into  the  interstices  of  the  cork, 
greatly  augmenting  ita  density ;  bnt  upon 
removal  of  the  additional  pressure  it  again 
rises  into  the  neck  of  the  vessel.  In  order  to 
prove  the  equalitj  of  pressure  in  any  liqnid,  we 
need  merely  sink  an  ordinary  bottle  cork  deeply 
'~  ""esea;  it  will  be  found  on  withdrawal  to 
impressed  in  every  possible  direction — in 
fact,  it  will  be  reduced  to  what  ia  termed  a, 
phial  cork  in  every  respect.  Again,  if  we  take 
any  kind  ot  veisel  having  two  openings  of  equal 
area,  situated  one  in  the  bottom,  and  another  at 
the  aide  respectively,  and  if  we  apply  to  each 
'"  ~e  a  convenient  form  ot  aliding  valve  plug, 
^  .  in  close  contact  with  the  surface  of  the 
vessel  by  means  of  a  spring-balance  armngc- 
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ment,  ve  shall  find  MhtA  the  force  with  whioh 
t^  fluid  Mekg  to  escape  from  either  opening 
will  be  MoAl — provided  that  id  each  "  ~  "'  ~ 
heights  of  tlie  liqaid  oolmnn  above  the 
of  uie  orifloea  be  also  equal.  From  thia  we  at 
OUM  see  that  any  anmbet  of  o^niaKS  in  the 
•idee  or  bottom  of  a  veaael  require  reetrainintr 
forcM  eztemallj  in  the  exact  proportion  of  the 
depth  of  their  centres  from  the  surface  of  the 
li^piid.  Perhaps  it  maj  be  veil  to  state  here 
that  a  pipe  having  a,  iectional 
will  hold  neail;  lib.  of  water  in  Eft. — or,  to  speak 
teohnioUlj,  it  containe  half  a  ponnd  to  the 
"  mimiiig  foot ;''  fcoin  tbia  it  follows  that  the 
preamre  on  an  immersed  body,  or  the  sides  and 
bottom  of  any  oontaining  veeset,  will  be  lib. 
per  aquare  inch  of  area  for  eveiT  8ft.  of  depth 
of  tl^  impressed  points  beneath  the  surface. 
It  we  mat  a  strong  square  glass  bottle,  flrmlj 
oorked,  to  a  sufficient  depth  it  rarelj  escapes 
being  cmahedin,  thus  demonstrs  ting  the  great 
toroe  with  which  a  column  of  water  pressea 
against  an;  submerged  substance.  It  is  well 
known  that  the  ddbrittrom  a  wreck  is  generally 
washed  ashore,  when  the  disaster  occurs  in 
shallow  water;  but  at  a  great  depth  the  wood 
ie  eo  compressed,  and  so  much  water  ferced  be- 
tween its  pores,  that  the  several  portions — bj 
rewon  of  their  greatly  increased  densitj — rarely 
again  rise.  So  oommon  is  it  to  regard  water  as 
a.  absolutely  mobOe  liquid,  that  many  persons 


Tbia  effect  is  made  up  of  two  causes,  for  there  __ 
OB  tLe  one  hand,  the  cohesion  between  the  fluid 
particle*  themselves ;  and  on  the  other,  the  re- 
tudinginfluenceduefothemore  or  leas  uneven 
nalore  of  thepipe  or  other  conducting  channels. 
Ithaabeen  found  by  experiment  that  a  pipe 
of  lin.  diameter,  200ft.  long,  and  placed 
horiiontally,  discharges  but  one-fourth  of 
the  volume  which  would  escape  from  an 
oaiinary  aperture  of  similar  area.  In  the 
ease  of  air  the  frictional  resistance  is  much 
greater.  Many  years  ago,  a  man  of  a  singularly 
conttruotive  turn  of  mind  conceived  the  happy 
project  of  aapplying  the  blast  to  a  furnace,  two 
miles  distant  from  a  waterfall,  hj  means  of  an 
eaormoos  pair  of  bellows,  and  his  discomfiture 
wH  oonaiderable  on  finding  that  friction  had  re- 
duced his  air  cnrrent  to  nil.'  When  the  modern 
■yatein  of  gu-Ugbtlng  was  first  mooted  it  wae 
•tmuons^  aSBSjled  by  some  engineers  of  great 
repute,  l^ey  feared  that  the  flow  of  the  gas 
would  be  tot^Iv  impeded  owing  to  tiiis  cause. 
On  the  other  nana,  the  ateady  fiuz  of  wator 
through  even  orifices,  and  under  relatively 
uniform  condmons,  haa  been,  during  many 
oenturias,  so  nniverM^y  understood  that  the 
andentr  -'•ed  it  as  a  ready  means  for  deter- 
mining aueeearire  periods  of  time.  The  vessels 
tion  which  the  water  was  allowed  to  flow  were 
tetned  Clfptydrw,  and  one  of  these  water-clocks 
in  particniat',  invented  about  135  b.c,  by 
Ctesibins,  a  celebiatad  mathematician  of  Alex- 
andria, took  the  form  ot  a  figure,  from  the  eyes 
of  which  the  drops  of  water  welled  up  after  the 
fashion  of  tears— in  this  manner  deplorins  the 
all.too-n^id  progreas  of  precious  time.  These 
tears  beiog  dulj  received  into  a  suitable  reser. 
WHT,  in  their  turn  floated  up  aooUier  figure, 
whooe  function  it  was  b>  point  to  the  different 
lionn  which  were  marked  along  an  upright 
soale.  This  vessel  was  daily  emptied  by  means 
of  a  siphon,  and  elaborate  machinery  connected 
with  the  discharge  flow  served  further  to  indi- 
cate the  day  and  month.  Very  uniform,  also, 
is  the  escape  of  sand  from  any  orifice,  and  it 
was  therefore  similarly  employed.  It  is  a  re- 
markable fact^  however,  that  this  substance 
doee  not  exhibit  an  increase  in  the  rapidity  of 
its  escape  on  account  of  an  increased  height  or 
"Iie*d"ot  sand  above  the  discharging  aper- 
tare.  In  this  j>artiaular  it  differs  greaUy  from 
wat«r,  a*  we  shall  presently  see.  Soppose  that 
near  the  bottom  of  a  reservoir,  filled,  and  kept 
filled,  with  wBt«r,  we  insert  a  tube,  bending  it 
up  on  the  outside  at  any  angle  not  too  abrupt, 
and  that  we  presa  its  free  extremity  somewhat 
together,  so  as  to  form  a  suitable  delivery- 
tube,"  then  we  know  that  the  jet  will  spurt  to 
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almost  the  height  of  the  fluid  snrbce  in  ___ 
tank.  Were  it  not  for  the  resistance  of  the  air 
and  friction  it  would  actually  attain  that  exact 
level,  but  these  effects  being  "  constant*,"  must 
he  dsduoted.  Now  it  follows,  from  the  motions 
of  fiillin^  bodies,  that  any  mass  projected  to  a 
given  height  will  exactly  re-acquire  the  initial 
volucity  of  its  discharge  upon  again  reaching 
tbr  level  from  which  it  started,  save  and  except 
for  the  resistance  of  the  air,  which  aimilarty 
necessitates  a  correction.  Hence  It  is  evident 
tbat  the  velocity  ot  discharge  of  a  fluid  from 
any  orifice  must  be  almost  identical  with  that 
aejnired  by  a  body  in  falling  through  a  height 
equal,  to  that  of  the  surface  of  the  liquid  above 
the  discharging  orifice.  We  can  therefore 
readily  determine  this  velocity  from  a  know- 
k'cJirs  of  the  above  phenomena,  and  in  Uiis  way 
estimate  the  volameof  water  which  issues  from 
nn;  ^ven orifice duringa given numberof  units 
of  time.  Tn  London  the  force  of  gravity  is 
32  IWTSft.  per  second — that  is  to  Sly,  a  falling 
lioil),-  acquires,  at  the  «id  o/  th«  firit  teeond,  a 
velocity  such  that,  during  ihi  nsrt  ncond,  it 
ivould  fall  through  this  distance,  but  daring  ths 
jli-d  Mcond  it  falls  only  half  that  distance,  or 
Itift.  A  reservoir,  therefore,  having  an  open- 
ing of  I  square  inch  at  16ft.  below  the  water- 
Icvol,  would — calerii  paribua — deliver,  in  a 
sei^oad  of  time,  32ft.  of  a  column  of  water 
huvisg  a  sectional  area  of  I  square  inch,  and  we 
have  alreadyaeen  tbat  the  weight  of  a  "running 
foot "  ot  such  a  mass  of  wat«r  is  half  a  pound. 
Ttiiii,  the  entire  weight  discharged  by  such  an 
opt^ning  in  a  second  of  time  would  be  161b. 
SiinilaTly,  we  learn  that  an  opening  at  four 
times  the  depth  would  discharge  double  this 
i|iiantity:  at  nine  times  the  depth  a  triple 
vulume,  and  so  on.  I  can  but  repeat  that  in 
order  to  fully  apprehend  this  part  of  our 
subject  the  rMder  must  of  necessity  acquire  an 
ti<;curate  knowledge  of  the  "  laws  of  motion  of 
fnlliag  bodies,"  and  unfortunately  these  are 
not  n.  little  puzzling  at  firsL  When  speaking 
uf  these  wiui  some  degree  of  technical  preci- 
HLOD  it  is  usual  to  say : — T%«  tucewivl  ipaeti 
trnvenedby  a  falling  body  inersan  at  the  sjuarti 
of  Ihi  leveralinltrvaU  of  time  increaie.  Whereas 
the  force  of  gravity  at  London  is  32'19(>7Sft. 
— thitt  i%  a  body  in  falling  towards  tbe  centre 
of  tlie  earth  here  acquires  a  velocity  at  the  end 
of  1  second,  which,  were  it  not  accelerated, 
would  impel  the  ma«s  during  the  next  second 
through  that  space,  at  Paris  this  same  force 
is  32 18256ft.  (or  98  mitres),  and  at  New  York 
it  i.^  32'lE915ft.  In  either  locality  the  actual 
apace  described  by  the  descending  mass  during 
the  first  entire  second  is  only  the  half  of  any 
ol  these  v&lues — lay  just  16ft.  As  a  fact,  then, 
wG  say  that  the  velontiei  increase  as  tiie 
simple  number  1,  i,  3,  4,  5,  to.  i  ipaeei  during 
the  Ecveral  periods  as  the  odd  numbers  1,  3,  5, 
7,  9,  &c, ;  tpaee  from  commencement  ot  fall  aa 
the  square  numbers  1, 4,  9,  16,  SS,  Ac 

It  will  now  perhaps  bo  obvious  tbat,  in  tbe 
eaao  of  our  reservoir  above,  were  the  orifice 
situated  at  four  times  the  depth  the  volume 
diaohai^ed  in  unit  of  time  would  be  double,  at 
nine  times  the  depth  three-fold,  and  so  on.* 

A  knowledge  of  these  laws,  together  with  the 
pniebical  application  to  them  of  certain  "con- 
etnnta,"  assigning  the  retarding  effects  due  to 
friction,  curvature  ot,  and  irregularities  in  the 
inti^rior  of  the  mains,  along  with  dilatation  or 
contraction  at  portions  of  the  same,  fimishes 
tbe  rafianalc  of  the  various  perplexing 
problems  which  the  hydraulic  engineer  Km  con- 
tin  u:illy  to  solve. 

So  great  is  tbe  degree  of  friction  between  the 
particdes  of  water  themselves  that  whole  fens 
hate  been  drained  by  causing  a  email  stream 
to  traverse  them  with  a  velocity  sufBcient  to 
euruiouut  a  ridge  or  bank  at  their  boundaries. 
KiDiilarly,  a  pool  can  be  rapidly  emptied  by 
forcing  a  column  of  water  through  and  beyond 
it.  Between  air  and  water  the  friction  is 
extremely  great,  as  witness,  in.  a  measure,  the 
generation  of  waves;  we  can  readily  believe, 
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'  therefore,  that  thenr  may  be  nraoh  tnitk  in  tiie 
'  expression  "  pouring  ml  on  bonblsd  watsn  i' 
indeed,  it  has  been  stated  oa  good  anthcrity 
that  boats  have  forced  tbeir  waj  thnmgh  a 
raging  surf  by  fint  breaking  n  naubar  of  CHkt 
of  oil  to  whidward,  and  th«n  wnaUag  away  m 
tbe  lee  side.  When  oizonlatiSK  in  an  aU  tnl 
closed  "  system  "  fluids  partake  ot  •narrdlou 
uniformity  of  motion-  Saah  ■  dMBMl  ■ 
formed  by  the  varied  lamifleatiOBS  of  As  UmI 
vessets  in  man  and  animi^  and  tbvMlMl^ 
reoord  of  expwimnta  viU  »JBm  to  Aowjir 
extremely  rapid  these  moveincBta  khna^i^ 
the  vascular  system  mm  :  — 

Farrocyanide  ot  sotaaalnBi,  la  siil^ii^ 
having  been  injected  into  tha  light  ja|^ 
vein  of  a  horse,  was  ica^Iy  dataotad  ia  Ht 
same  vessel  on  the  left  sida  in  tittm  ID  to  > 
seconds— thia  being  thm  wMUa  of  U  azpiA 
ments;  thepoisononaeSestsolalnohBlaflBlJV 
nervous  centres  were  manitwtad  &  U  M '- 


a  fowl.  In  6-5  seconds;  mmi  ban 
4'6  seconds.  Calculation  appsan  lo  saajl 
evidence  that  in  the  human  BQMeot  tta  sitfl 
circulation  ia  probably  performed  iM  tnm  (M 
to  63  and  2-8rd  seoonde.  Confliiuafcsj  idSmi- 
tious  as  to  this  rapidity  of  flow  ct£it  fa  ftl 
disastrous  effects  which  so  quickly  ovuDrrenn  la 
alraorption  of  the  virus  of  tlie  nitmnd*  ud 
cobra  dicapello.  Tbe  force  exerted  bf  a  ODlim 
of  fluid  circulating  in  a  closed  ^rB^em,  aid  sib 
mitted  to  an  impelling  agency,  is  spokes  o(  M 
a  "  static  prennre ;"  and  in  the  case  of  o» 
selves  experiments  have  shown  that  in*  tt* 
aorta — or  large  "  main  "  arisins  from  tbr  uMtf 
surface  of  tbe  left  ventricle  ofthe  heart-^-Olr 
pressure  is  equal  to  nearly  4lb.  4oe.  ;  bat  Ib'fltf 
same  artery  of  the  mare  it  has  been  pnfit 
equal  to  111b.  9oz.,  while  again,  at  the  BMIfe- 
wrist — i.<.,  in  the  radial  aitey,  there  isia^  I" 
drams — or  half  an  oonoe  of  ao-caUed  itlllr,. 
pressure.  It  is  this  continnad  urging  forwnV  ; 
of  the  blood  oolunn,  producing  a  teuputuj'  ^ 
dilatation  ot  the  arteir,  that  oonatttatss  tkr 
"  pulse  "—beloved  ot  doctors :  bon  tUa  UM'' 
membeiB  of  the  "  faoidtj  "  deitra  odmu  mar 
portentona  than  any  events  prognoitaeatad  bf 
tbe  augurs  of  old  1  Now,  ft  n  a  fact  that  ti* 
velocity  of  a  fluid  current  diminishea  as  fbt 
widt^  of  the  channel  increases,  and  we  th**-  , 
fore  perceive  why,  in  the  idtfanata  nwTs  tt.  ; 
the'human  body— the  eapiltaritr  tte  ■" ~  "^ 
ment  of  the  circnbtion  should^  and  need 
itremely  sli^gish, 
.   ..Is  are  i'     '    -'- 

ot  about  the! ,  —  - —    -      ^- 

sectional  area  of  these  vessels  ^Keedslhat  tf  ^ 
the  main  tmnka :  henoe  then;  tAe  ywaHI^ 
diminished  velocity  and  augmented  fiMiosM 
resistance  experienced  by  Vtiwt  ooatonta.  Ii- 
periments  performed  upon  frogs  gfva  a  bM 
of  I  inch  per  minute  for  the  rapitu^  of  flkw  ia 
the  minute  vessels ;  but  it  is  only  IMrtD  SMW* 
that  in  warm-blooded  oreatnrei  thesPOsdM* 
be  at  least  more  than  three  timea  tkealwn 
tor  froggy  is  a  sadly  sluggish  fellow  all  nmi' 
even  Ms  nervous  impulse  is  calculated  at  IW* 
more  than  80ft.  per  second  thus  showing  iM 
he  is  certainly  "  a  slow  thinker  !'*    Jin'instii- 


against  a  varying  height  of  mercury  lasamrn 
in  millimetres  or  inoheB,  is-  aptly  and  patk» 
tically  termed  a  "H(eDiadyiMmometer;''mi^ 
of  my  readers  also  are  dODbtteas  fkmiliac  «idt 
the  nature  and  use  of  the  ""Spliygmopafih/ 
widch  is  in  snbatance  neither  more  ner  iM 
than  a  delicately  mode  and  carefully  adjciCn 
lever  of  the  "  third  order,"  canjing  at  ilife* 
extremity  a  pointer  tor  ooanianicating  tbr 
vibratory  or  jerking  motion  at  the  pnlle  On 
sheet  ot  card,  previously  smutted  liy  beinf  liw' 
over  an  oil-flante.  This  inatrumsnt,  in  iMt 
determines  the  force  ot  impact  with  which  tte 
blood  is  propelled  along  a  pvlieaUr  ait«T' 
The  right  lower  half  (or  ventricle)  of  the  heut 
is  assumed  to  contract  with  bub  halt  the  (Ms 
exerted  by  the  left,  of  which  tbewalls-art  - 
much  thicker,  and  it  is  from  the  nght  vntiwr  i 
tbat  the  pulmonsiy  artery  arisc*<  benee  it  *  ; 
only  natural  to  aasume  that  the  static  P'*^'!*' 
sustained  by  the  lung-column  aoMuta  wnf 
to  (41b.  4oi. -I- 8)  -  alb.Soi-.andiUiiiB^sap- 
tion.  from  a  physiological  paint  ofiiawt  of* 
out  several  problems  of  oonsideiBUa  inUiW> 
(n>^«M»MaMsdi}> 

] 
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•(  iba  manrtJD  owiiia  ot  Mr.  Eduon, 
■  bam  namaa  " Hm  BkriBMui/'fOT  what 

not  ttatad.    Tha  datuU  tw;  MieanliBg  to 
npartan,  bat  pnwtiMdIy  va  pnnua,  tha 


tbam  wira  my  neoaMfol.  Tlia  diMorarj  W  Pmtf. 
HoRhM,  bowanr,  ol  tb«  fanTfawantty  Miaata 
sueraphoM  happily  aBovdad  u  Iba  Bwm  of  at  hat 
■olTinf  tba  problon  at  wUdi  wa  bad  baen  aa  lanf 
anpigsl.  In  oar  appUgatioB  of  tba  mioropboM  tm 
tba  rvUriog  of  thaMapboaa  wa  attaob  a  Milton 
misropbona  t»  tb«  plata  ot  tba  netrriaff  tala^woa. 


u  ara  of  litlla  momant.  Tba  maabioa  la 
•n'a  laboiBtorj  ia  aCatad  to  bg  ouabls  of 
■at  barrali  of  watar  io  twan^-tonr  hoori  up 
ea,  aC  a  raat  of  thraa  oaoti  a  daj.  We 
"  atoiT  "  waold  ba  abont  Vtti.,  bat  itat» 
tba  kmd  ibonld  alw ^i  b«  takso  with  a  fur 
of  lalt. 

ing  to  tbt  BcieKtifie  American,  Profnior 
la  dariiad  a  dotoI  alactric^  maoUn*,  whiob 
w  Harmoiio  EngiDa,  in  vhiah  90  par  eent. 
■wa  ia  noliaad.  Witb  two  imall  elaotro- 
and  Ihrao  or  fonr  amaU  faattary  oelli, 
pawar  ia  gaaantad  to  drira  a  aawimi 
or  pnaip  watar  for  bonaabold  parpoMa- 
as  (rapnaantad  io  Uia  anffikriDg)  oooiirti 
i)tt.  lour,  mada  of  2ia.  aqnara  sted.  Tba 
rt  of  tlw  fork  ia  finnlj  kajcd  in  a  aolid 
■Itad  to  a  aiutable  foandatioD,  aad  to  cacb 
IS  foi^  ii  aaenrad  a  SSlb.  waifht.    Ootaide 


Tba  mierophoDa  lo  attached  oonaiita  ssaentiallf  of 
tbraa  amalt  [oacaa  of  oarbon,  aach  baiag  abont  |iD.  in 
leogth.  TbcH  pisoM  ara  anaomd  oaotlr  m  Id  tiu 
manoar  dvaribad  bj  Pnf.  Hngbaa— via.,  ana  ^  tbe 
piaoCB  of  aarbon,  whiab  ia  aharpansd  at  Iiotb  anda, 
rata  vartioaUj  ia  amall  oavltia*  Dear  tbaaada  of  tba 
two  othar  piaoa*,  a*  afaewn  ia  Fig.  1.    Tba  two  oar- 


lb.  waight. 


>m  tba  fo»  amu  into  ■  box  aont^ning  • 
fmnp  liaiing  two  pialow,  ona  piatsa  b^ng 
M  aacli  ana.  Each  atmka  of  tba  pnDp 
Fs>7  amall  qnantitr  of  watar,  bot  tbii  Is 
led  for  b7  tiw  iapi£t^  ol  tb^dokaa.  Ur. 
Dpoaaa  to  emnprau  air  with  tha  barmonie 
d  nas  it  aa  a  motiva  powar  for  propalliag 
leiiiiiaa  and  other  light  maatrioacj.  Tbe 
■t  b*  talcao  from  tha  fork  arma  m  aama 
doaa  DotaBoet  tba  aTnobrooiam  of  thnr 
I — otberwiaa  th*  aogiao  will  not  work. 


:e  hcbophonb  relay.- 

Bdwih  J.  HonsTON  and  Elihc  Thox- 
'  tho  Pbtladalphia  Central  High  SchooL 
iIAT£LT    after    the    annonoeament   by 

Bell  of  Ida  mnarkable  inreotion  of  the 
ig  talaphona,  tha  anthora  propoied  for 
I  tba   taak  of  ralafiog   thia    initrnmant. 


Tba  nlenvhana  as  oonatraetad  ia  plaoed  in  the 
new  eireait  in  wUeb  it  ia  daaiied  to  lapaat  tba  maa* 
lags  originally  ta»namitt«d.     The   maUMd  of  ila 


taut,  ao  alight  aa  to  rando'  them  almoat  impoanbla 
of  deteotion  by  meehauical  meani,  an  naTartbalaaa 
at  onea  raoogDiaed  by  tha  marrelloiialy  aoniriUTa 
ninopbone,  and  are  rented  in  tha  new  dronit  ai 
TBriationa  ia  Ihe  iatenait;  of  tha  elsetrical  oarrent 
traTaraiug  it.  Tha  meiaaga  ao  relajad  or  rapeatad, 
for  it  ia  evident  that  tlu  inatnuoeDl  can  ba  naad 
either  aa  a  relajer  or  a  repcalar,  may  ba  titbar 
reoaiTad  at  onoe  by  a  telephone  placed  in  taid  eireait, 
or  may  be  again  repeated  in  a  new  drcnit.  By  thia 
meana  wo  beliere  that  tbe  diatanoa  to  whioh  a  tele- 
phone meaaage  oan  he  tranamitted  will  ba  vary 
graaUj  ineraaaed. 

Owing  to  tba  extreme  aenaitinneaB  of  the  mtero- 
phone  it  will  b«  naoeaaaiy,  in  the  practieal  applioa- 
tian  of  thia  inatrament  aa  a  refaty.  to  carefnlly  ahidd 
it  from  aU  extranaona  aonnda,  whiob,  weak  tboagh 
they  Diay  ba,  are,  DeTortlMleaai  very  kwd  whenoom- 
pand  with  thorn  whiah  would  be  prodooad  by  tbe 
fssble  morementa  of  the  piata  of  the  reeeiring  lale- 
phona.  Thia  may  be  obtained  in  praotiee  in  aaveral 
waya — aa,  for  aianpla,  by  pladng  tbe  mierophone 
relay  In  a  Imh  witli  doable  or  treble  hollow  walli 
lined  witb  eottoa,  wool,  or  aome  othv  noD-bomo- 
gRiflon*  natarlal,  or  by  ainking  the  inatrament  in  a 

Eit  nndei|m>nDd.  We  BBTe  tonnd  bn(  little  diffiaolty, 
owerer,  in  tbe  tri^  of  oor  inatrament  orar  a  oi^ 
line  of  aome  thrsa  milaa  in  laogtb,  of  obtaining  tha 
qniet  naoaaaary  for  the  workioi  of  the  inatrn 
althongh  the  latter  waa  placed  in  a  large  room 


tion.  ItadaotriealrenatanealatbanatttBmailmnm. 


.  So  plMwd  tbe  lUffbteit  wxMitte  n  .  _ 
laant  bring*  ponioaa  of  the  aouo^  aufaoea  at  tha 
opright  pbwaa  ag^nat  tba  sdgaa  of  tba  oanitiaB,  aai 
thereto  diminiahjaa  tba  ndataooa  by  ioeraasing  tba 
area  of  tba  anrfaoaa  in  eootaet.  If  now  it  b«  daaiTed 
to  Jiminifk  (Ik  nneltlTnni»a  tt  tha  inatnuMut,  it  ia 
only  naoaaaary  that  It  be  ao  plaaed,  that  tbe  npright 
oaiton  ba  no  longer  snpported  Tortioally,  but  ba 
aligbtly  inolinod.  In  tma  poaition  more  force  la 
reqi^red  tomoretheivright  ineoa,  and  ao  oaMoU 

to  Tarythe  dr-'-=— '  — "' *-  -"*>---' — 

phonaa  that  « 

nprigbt  piaoa  w ^^  . — ,, , 

athw  Uiai  aonnda  were  diatmotlj  tranamitted,  bnt 
the  Toioa  of  a  penon  etandin^  a  few  feat  from  the 
inatrnmant,  and  ipaaking  aa  in  ordinary  oonTeraa- 
tioo,  eanaad  sneh  a  latUing  of  tha  recriTing  Inalrs- 
ment  aa  nthar  to  reader  tha  aoand  nnintdUgihU  or 
greatly  eonfnaad.  In  aU  aneh  aaaaa  a  oartain  InaHna- 
tion  conld  ba  obb^oad,  *arying  (UKktly  in  aaah 
inatmraent,  at  whieb  tha  rattling  of  the  inatmnMnt 
entirely  diaappaared,  and  the  aonnd  waa  dtatinel^ 
and  londly  tranamitted. 

Uu  mioiopbone  relay  ia  plaoad  in  a  dranit 


I,  ana  w  OBI 
In  aU them 
experimentad  witb  whan  the 
~   rly  vtrtieally,  whiapani  oi 


tiTeneaa  of  tba  inatrament  by  attaehiiw  a  nnmbar  of 

_i — 1 — i_,_i 1,  .1 iring  diaphiagm,  aa 

■V  M  oonnaotaa  In 


minnte  miaropbonaa  to  tba  ri 

ihownin  tbe  agDT«B-    Theai , 

aariea,  aa  in  Fig.  3.  or  in  mnlliple  are  aa  in  Fig.  9. 

Sinee  the  Tariation  in  tha  afaotrioal  raaietaDoa  of 
tbe  micropbone  dapeod*  mainly  on  the  nppar  eontaet 
of  the  looao  piaoa  with  ita  inpport,  an  beraaiii 
ddioaqy  may  bo  obtainad  by  attaehiag  thia  aimport 
diraotly  to  tbe  middle  at  tha  diapbntgm  of  tba 
laodring  inatrnmant,  whila  the  k>«ar  ampport  need 
~  »t  neeaaaarlly  ba  atUAed  to  tha  diapbraffBi. 

We  haTe  meaanred  tbe  reaielaaoe  M 

In  which  Um  monible  piaoa  waa  eomi —  .. , 

abont  Itin.  wag  and  ^io.  aqoan,  and  find 
that,  wb*>  plaoad  in  an  npright  poaition,  it  haaahool 
a  rwatanoe  of  fiO  ohma,  Tarying.  howerer,  in  a 
marked  manner,  with  any  aoand.  Tbe  aame  inatni> 
ment,  whan  turned  at  an  angle  of  about  40"  from 
tha  Ttrtieal,  waa  tonnd  lo  have  ita  raalatanoa 
^'mlniabad  to  abont  25  ohma. 

It  may  be  nentioDed,  aa  aa  intereating  fast  ia 
rrgard  to  tha  mieropbona,  that  wbaa  tbe  nnriabt 
-"—  "  plaoadin  tbe  poiition  of  ita  g; 


kmdi 


iUjrraat« 


it,  although  mob  loond  ia  only  tisnamittsd  ai  a 

eonfnaad  rattling,  yet  ita  raeODBnoa  Mm,  in  moat 
waa,  ba  diatinctly  beard.  Tbii  ia,  probably,  the 
me  of  tba  paenliar  ringing  aonnd  b^rd  whan  0» 

^icTophoua  tranamila  mere  noiaea,  anidi  aa  tkoao 

iwodnotd  iij  a  peraon  walking. 


ENLAsanra  photcs.  bt  heaks 

OF  THE  DBUICMOND  LIOHT. 

ON  thia  aabiaat  •  paper  waa  read  at  a  rsoant  meet- 
ing of  the  Bvlb  Photograpbio  Sooie^,  and 
ia  thna  truulatad  by  the  PltcUgrapfiie  Nbibi.  Thia 
method,  thoogh  a  long  time  before  tha  pnbUe,  haa 
Bot  Dome  into  genaral  nae,  partly  on  aoooont  a  tha 
eipeiiaBOl  the  naoaaaary  apparatna,  partly  beeaoaa 
Few  peraona  are  famlUar  with  tha  prapantioD  of 
oxygen  aa  rsqnirad  in  tha  prooaaa.  On  tba  other 
hand,  it  poaaaaaaa  tba  advantage  that  no  relonohing 
of  the  Degatira  ii  naoaaaary,  bnt  that  a  poaiti*a  eoav 
on  papor  la  obtained  with  a  vaiy  abort  e 
a  of  eonndarablaimpor' ' "" 


id,  I  aeoond  atory  of  a  bnilding  faoiag  a  pablie  thoraagh- 
of  I  fare,  and  thetimeof  trial  was  ahortly  attar  mi'IdBy. 
Tba  nieropbooe^  when  pmparly  oonatrocled,  haa 
iia  greateet  aaoeihTeneaa  when  the  piece  of  carbon 
pointed  at  botb  anda  reata  in  a  nearly  rertieal  poai- 


-. _ila^(ad  oopiea  ii  bat  aaldom 

ordered,  and  for  tbia  on*  oopy  we  are  Dot  oompalled, 
aa  in  othar  proceaaea,  to  prepare firataamaller  trana- 

Kieat  poattira,  and   thtm  an   enlarged   nagatira. 
oreorar,  we  ean  t>y  thia  method  obtain  inotaLrw  ot 
laiHc  than  any  nagatira  that  we  poaaaaa,  aad 

at  tha  inoonTanienea  ^  0^>°S  >l*rge plate 

— alw^a  a  troobkaoaM  opantion.  The  inatrament 
aaod  i*  maontaotnred  by  Dr.  HaroeiAer,  of  Wriaua 
SB  the  Oder,  aod  dilfera  from  tba  ordioMy  anlargins 
lOH^ticon  imly  in  tba  conatraotion  of  the  lamp  and 
tha  omiaaioD  of  tha  oooaaTa  mirror.  The  lamp  ii 
made  of  ahoet  bnua,  and  eontalni  a  reaerroix  witb 
ipright  braas  tube ;  thia  tabe  holda  the  two 

a.    It  la  fllM  with  abaolnta  aloohol,  the  widn 

Mug  drawn  oat  for  aboat  half  a  caatiDiatre.  In 
front  of  tbe  wick-toba  ia  a  aeoond  tnba,  to  tha  npper 
part  of  wUah  ia  fixed  in  a  alanting  poaition  a  email 
iMire  toba  torminatiug  iu  a  fine  point.  Through  thia 
Eoa  tnba  a  atrong  current  of  oxygen  ia  in}ealad  into 
the  alaahol  Same,  and  tlua  prodaoea  a  vary  n««t 
lieat.  The  bot  Same  ia  directed  on  to  a  ^linder  of 
i  niaea  it  to  a  white  beat,  throwing  ont  an 
light.  Dr.  Harneoker  auppUee  for  hia 
lampa  apeciaJly  conitrnoted  cylindera  of  aboat  4  o. 
met.  in  height,  and  2^  o.  met.  in  diamalar;  theaa 
amre  ■  hole  bored  throagh  the  tait,  by  nhieh  they 
ean  ba  f  aataned  to  a  pin  attaohed  to  the  lamp.  In 
pnctice,  howerer,  theaa  oyliadara  appear  not  to  gire 
iiatiafaotion,  aa  they  are  liable  ts  fall  to  pieoea  wben 
tonohed  ;  they  are  aent  packed  in  tin  boiea  contain- 
ing iii,  but  it  ia  impoaiibUtA  nayiA-  ^jsmi.  -wtinm^^ 
■ton&^oi  i»«  <n  mot*  \iA<jt*'io»'JCM«»  •»».«***■ 
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•al,  HnA  mora  to  b«  nconimeniled  «re  tb«  lo- 
ealled  Ei^Uih  Dylliiden  of  Btn  B.  Talb«t,  08, 
ADgmt  StrasM,  Beilin,  N. :  they  hAre  >  mneh 
krier  diameter,  batsTalen  in  bright,  lo  that  ths 
on-aleoholiB  flune  pbkjs  in  tba  bws  of  tba  D;li-'— 
wbtnH  in  the  dnt  msatioMd  ohm  it  pl«T>  o: 
■id«.  TbaIims^liiiden»(Talbotar«ou«din 
bnii  ud  if  om  ibould  tplit  it  ii  kept  topthar  bj 
ili  turthnt.  For  eDlargementB  taken  in  thU  wiy, 
tha  negattTB  mmt  be  rerj  tfain  and  tranupkract ;  th< 
ona  prepared  by  Herr  Snek  tor  illiutnLtinff  tbiii 
paper  waa  derdoped  by  a  loEntioo  dilated  with  ita 
own  weight  at  water.  For  tUg  operation  a  ipeeial 
kind  of  paper,  aim  prepared  by  Dr.  Harnecker, 
Boat  be  wed ;  the  mode  of  ita  preparation  ia  >■  Tet 
aprofonad  aeciet.  A  paper  maanfnatnred  by  Dr. 
Karri,  of  WeruiKerodisDubaea  tried  by  the  anthot 
of  tba  paper  wiu  good  effeet  in  annlight,  but  with- 
ont  iBBoeufnl  reealtin  artifleUI  ligbt.  The  Kilrei 
batb  mnet  lie  Dneommoniy  weak,  hot  it  muet  ' 
tboronifhly  aeidalated  with  glacial  acetic  Mid. 
good  fonnnla  ie — 

DiitiUed  traler     1  kiltwr. 

Silrer  nitrate       GO  craiuH. 

OUdal  aoetio  acid         ...    10  to  tS      „ 
A  pieeo  of  Hamaoker'a  paper  ia  floated  on  Ihii  b* 
foraboDtton  minntei,  then  taken  ontand  eipoHd 
while  still  wet,  the  etpoeuv  luting  from  one  li  ' 
minnlea  acwdu;  to  the  bim  of  tha  picture  and 
iatODai^  of  tba  b)tbL    For  doTataping  ia  used  i- 

Water    ...        500  grama. 


Ooliic  aoid 


2-5 


and  the  eipoied  jiiabnra  ia  left  to  float  on  this  bath 
or  it  may  be  laid  on  a.  glaaa  plate,  llie  edgn  art 
tben  turned  up,  and  the  daraloping  lolutioD  Sowed 
ertr  it.  Special  akiU,  howarcr,  is  required  to 
■necaed  in  tliia  last  operation.  Gilding  and  fixing 
are  effected  h  in  the  albumen  procen. 


THE  REAST  COICFITTATION  0?  FOKCE 
TBAirsXITTED  BT  BELTS.* 
Bt  Bobsbt  Bsiaaa,  C.E. 
rpHB  calonlatioo  of  the  amount  of  power  giTen 
■L  cnt  by  a  belt,  or  of  tha  proper  dimensioiu  of 
the  poUey,  or  the  beit  to  perform  a  giren  labour  or 
•ffort,  ia  greatly  embanamd,  to  tha  practical 
MMkuia,  by  the  aooaati^  of  rediKii«  aeroral 
dtmenaiODB  to  aome  oait  componaded  of  reloeity  of 
belt  per  minnta  (which  nloci^  of  itielf  haa  t«  be 
dwived  from  tha  cireainftntna  of  the  pulley  in  feet, 
while  it*  dimeter  ia  onMlly  taken  in  inehM), 
mnltiplied  by  a  oartain  BnmMr  of  raridntiooa  per 
murata,  'the  asm  bring  mnltiplied  by  tha  width  of 
the  bdt,  and  tha  whole  three  rtferred  to  an  arbitrary 
flgnra  either  ia  foot  peoDda  or  in  bone-power,  'When' 
tha  reault  of  tbeae  figure*  ia  adutted  to  be  raried  by 
tha  angle  of  contact,  and,  tn  eaiai  of  mnch  relooity, 
by  tha  affacta  of  oentrifngal  foree  and  of  tha  inter- 
poeition  of  the  ur  between  the  pulley  and  the  belt, 
and  eipeoially  when  the  ralue  of  the  adhedon  of  belti 
u  not  gentaally  acecptad  and  the  gaenen  of  any  one 
who  will  hate  gneiied  bare  bean  taken  to  hare  equal 
weight  wilh  the  moet  cirefiilly  made  eiperimenhi, 
tben  tha  abora  ueertian  aa  to  the  difflcnlty  in  uing 
general  data,  by  a  piactioal  man,  can  be  casfidantly 
affirmed. 

By  adtratiog,  howerar,  a  vary  simple  unit  of  raJue 
dcnred  directly  from  the  dimenaiona,  of  diuaetera 
and  el  widlhi,  in  a  common  measnre,  and  the 
raroIatioM  per  minoteof  any  pulley,  whtrrin  tbe 
rdationa  of  Tdodtiea  and  circumferancei  disappear, 
it  IB  poaaible  to  baTC  a  iDriea  of  ralnoa,  wtdob  may 
b«  compared  with  tbe  ascertained  power  troMmitted 
by  belt*,  in  thete  units,  direetly. 

In  their  beat  oondition,  all  balb  are  worked  under 
tha  laastatndn  which  will  transmit  thedeaired  power 
with  steadiness.  An  irrenlacity  of  motion  Ta  the 
fint  indication  of  the  slipping  of  a  bdt  from  inability 
to  transmit  nudnr  agiren  teuiion,  and  tha  skilled 
workman  will  giie  it  no  more  tightneaa  than  just 
enough  todrire  by.  It  has  beenfooud  by  the  eineri- 
menta  of  Mr.  H.  R.  Towae  and  tha  writer,  that 
nnder  aiich  condition*  auy  and  alt  leather  belts  in 
good  working  order  aiert  a.  frietionnl  hoid  on  their 
pnllm  of  about  58  per  cent,  of  tlie  pressure  of 
the  belt  upon  the  surface  of  pulley  ut  any  Riion 
place,  tor  a  maximum,  or  about  -U  per  cent,  of  this 
preaanra  in  gcod  pmetice  nnder  the  ordinary  condi- 
tiona  of  atnuisiiherie  temperature  and  moisture. 

Tha  alrain  on  a  single  belt  ean  then  bo  taken  at 
66}  pounds  per  inch  of  width;  or,  rather,  an 
ordinary  lacing  of  the  lacing  bolea  nay  be  ueKumeil 
to  be  durable  in  serrice  whoa  this  strain  per  inch  of 
width  on  the  tiiibt  aide  of  tho  belt  ia  not  exceeded. 
These  figareii,  derired  from  experiment,  iinve  been 
eorrofaorated  by  onm^roas  teebi  of  belts  in  une.  with 
indicated  or  measured  power,  made  and  compared 
sioee  the  pui)lic«tiun  of  tho  ciporimcnt*. 

Tho  new  unit  of  raluo  wliicU  I  propoBO  is  that 
dorired  b^  tbe  mnltipli^atiDn  of  the  diiimetcr  of  a 

KUey  in  inches  by  its  width  in  ioc beg,  nnd  tfaemnit 
,  thn  niiiabsr  of  rerolutions  per  minute.  JSiameler 
"  widtb  X  n;To:nttaiii. 

'iivai  tLgJWytteiKu:  Stvim,  I 


The  cempartion  of  the  ralatiTe  powm  Riieu  oat 
\tl  different  pulleyi  of  tha  same  ayntcm,  for  trana- 
mii*ion,  by  meani  of  thi*nDit,  will  ba  tonndto  beao 
easy  that  I  j»/a  rentura  to  lay  that  no  workman  who 
has  onee  applied  it  undcratandiogly  in  pnctiM  will 
erer  forfet  the  Tnle  or  fail  to  appreciate  its  utili^. 
For  inatanee,  it  will  be  found  generally  thiit  many, 
if  not  meal,  lathee  have  their  oounter-shafting  rary 
deficient  in  belt  power  on  the  rmsll  diameters  of  tbe 
orerbeail  cone.  It  m^  alsa  be  ilatcd  aa  a  tvA  that 
all  lathee,  both  gnat  ud  small,  demaDd  my  nearly 
the  name  amount  of  belt  poww  wbaB  performing 
their  maximum  qaaBttlv  tM  week  in  tam«  either 
iron,  bws,  or  ateel,  tha  i^dl^  of  catling,  in  tbe 
imaller  lathes,  and  lighter  csta,  OBBpanaating  tot 
inciea^e  of  size  or  BwinK  of  tba  larger  tot'  "" 
number  of  5,000  unib  repreaenti  tha  laeat  .  .  ... 
(ba  belt  proper  far  lathes  of  lO-iach  to  SO-iacb 


the  periodic  Ume  aualtered,  andeneooiM 
courogae  the  ribntion  aeeoraiog  aa  tha  d 
the  pendulnm'a  motion  is  tbe  aama  or  th 
of  ^t  of  the  impoUe.  If,  on  tha  other 
imiinlse  aeta  when  tha  pendntum  ia  at  one 
of  the  limit*  af  it*  awing  tbe  effect^  is  ao 
periodic  time,  and  the  Tibrationia  nritberc 

aor  discouraged.    In  order  to  enco 

tieally  in  order  U. 


rriOBOt  tha  fa 


imad  tliat  euh       Aa  on  <miB|l*  «( tha  awlication  of  1 
g  tMl.  ripka,  tha  mautoBM  of  as  riectric  t 


hers  the  trictian  hmn  tba  weij^rt  of  parta  becomea 
great  elemeotio  tbe  wark  lo  be  MsfWmcd  by  tba 
>al,  romewhut  laigv  'f*'**  ™'  ***  damaadadi 


?'«* 


.   .       .  9,000  ._.., 

work  in  tapping  DBobiDea,  acrawiiig  maahinea,  and 
heary  lathes  or  planan,  tba  baariaet  e(  the  latter 

tools  demanding  yet  larger  Ggnres.  Whatever  may 
be  tba  needed  figure  for  all  thiH«  tools  (when  the 
speeds  of  tha  belts  are  ao  small  that  oentriFogal 
forae  and  the  effect  of  tho  interposition  of  air  may  be 
neglected,  and  tha  belts  are  to  long  that  the  an  of 
contact  on  the  amallar  pulley  is  not  lea*  than  IBO^to 
170=0,  in  all  csaca  the  multiple  of  diameter,  width, 
and  nanber  of  rarolationa  most  ba  equal  to  or  abora 
theee  fignrea,  in  order  that  the  tool  ahall  ba  driven 
oertaiQly  with  a  properly  atretohed  belt. 

Tba  eSecta  of  diffanat  arcs  at  contact  of  tha  belt 
npoa  the  pulleya  can  be  seen  by  the  following 
Uble  ^-Strain  on  tight  tide  of  belt  ^  GCJlb.  per 
inch  wide ;  co-efficient  of  friction  —  0'12. 


No.  of  reva. 

85 

3,300 

91 

1025 

slaoo 

117 

3iO 


15 'OG 


2,190 


In  nsing  tha  atrnve  figiirca,  no  allowance  tor 
xntrifugal  (oroeorinlerpotition  of  air  need  be  made 
or  DH  with  ordinaij  machine  tools,  and  tbeae 
lorrection*  need  only  be  apptieil  lo  poliphinv  lathee, 
ientrifueal  machisus,  fans,  laws,  and  liaiilar  tuob 


THE  EXFLAHAIZON  OF  CERTAIN 
ACOUSTICAL  FHEHOHENA.* 

MUSICAL  sounds  have  their  origin  in  the  vihro- 
tions  of  material  BystemB.  In  many  oaces — 
i-g.,  tha  pianoforte— tha  ribratiou*  are  free,  and  are 
then  necessarily  et  dhort  dnration.  In  othercases — 
J.  9.,  organ  pipoaand  inktruments  of  the  violin  class — 
'-he  vibrations  are  mainiained,  which  can  only  happea 
■hen  the  vibrating  body  is  io  connection  with  a 
ionrce  of  energy  capable  of  compeuEatin^  tho  loss 
lauied  by  friction  and  genaration  of  si'rtal  wares. 
The  theory  of  free  vihcationa  ia  tolerably  oomplet.', 
sat  the  eiplanations  hitherto  given  oF  maintained 
ribratiooB  are  generally  inadequate,  and  in  moat 
oases  oltcgether  illorory. 

In  conscqueoco  of  itA  connootion  with  a  aonres  of 
"nergy,  a  vibrating  body  is  snbjeet  to  oertiin  forces, 
ffhota  nature  snd  effects  are  to  becEtimuted.  Thoie 
:oicC)  are  divisible  into  two  groups.  Thefirst  group 
Dptratc  upon  the  periodic  time  of  tbe  ribrafion— 
:  s,,  upon  the  pitch  of  the  rcaulting  note,  end  their 
effect  may  be  in  either  direction.  The  second  group 
^f  fnrces  do  not  alter  the  pitch,  tiuteithsr  enoourase 
ir  discourage  the  vibration.  lu  the  first  cose  only 
^ao  the  vibrstiOD  be  miiintuined  1  bo  that  for  the 
fiptanation  of  nny  maintained  vibratjon  it  is  nece^- 
'ary  to  einmiuo  the  ohnnicter  of  the  second  group  of 
orcas  sittGcieutly  lo  discover  whether  their  effect  is 
favourable  or  uufavonrabtc.  In  illuitration  of  these 
remark-  the  simple  caao  of  a  common  penduluin  was 
^oniiiitr^d.  The  effect  uf  anniftl!  periodic  horiiontal 
.inpulsu  is  in  gcnrrul  both  to  altir  tha  periodio  time 
ind  the  amplitude  of  vibration.  IC  the  inipulno 
>upp»<ed  to  )>e  alwaja  in  the  same  directiDu)  oot* 
nbeo  tho  pendulum  paaBCH  through  ita  lowet>t  posi- 
tion tbe  force  belongs  to  the  second  group-     It  IcavcA 


Bd  by  Lonl  Uayioigh  at  tbe  Itojil 


b«  maintHMd.  n  aMi»,  therefora,  t 
planaliona  Bsnally  gtren  do  not  bmcb  tti 
at  ^1.  Tha  faot  that  tba  vibmtioo*  ar* 
b  a  vioaf  Itet  tha  faroN  do  not  depend  I 
theporitimofthefe^    Thecanaeaofdi 


motion  m^ea  and  breaks  tha  c 
accounts  the  magnetic  forces  are  morei 
the  latter  thou  in  the  earlier  part  of  tl 
although  the  poeition  of  the  fork  ia  the  si 
is  ou  this  Ji/emics  that  the  possibility 
nance  depends-  Of  OOnrsO  the  arrsogenK 
such  that  tbe  rotardation  of  force  eiiei 

courages  the  vibration  wotdd  have  bad  t 
effect,  if  the  nature  of  electric  ourreota  hai 
that  they  were  more  powerf  nl  during  the  e 
during  Uia  later  sta^  of  a  contact. 

In  order  to  bring  the  anbject  withui  the 
laotore,  one  olaia  of  maintMned  vibra 
adieotedfardisonsuon — that,  namely, of  wl 
tha  motive  power.  Tha  best  onderataod  1 
this  kind  ot  maintananee  ia  that  afforded 
lyvan'a  ban,  or  rocker*.  A  heated  brass 
b^,  BO  ahaped  aa  to  rock  readily  from  on 
anpport  to  another,  is  laid  upon  a  cold  bk 
Tba  commnnication  of  heat  throi^h  th 
■anwrt  expand*  the  Itiad  lying  immMiatel 
snch  a  niaQer  that  tha  rocker  raceirea  1 
polaa.  Daring  the  interruption  of  theconta 
mnniaated  heat  has  time  to  disperse  itai 
degree  into  tbe  moi*  ot  load,  and  it  ia  not 
aea  that  tha  impnbe  i*  of  a  kind  to  «no 
unliOD.  Bnt  the  noet  intenetiog  vibratt 
elaa*  are  tho*e  in  whiob  tbe  vibrating  boc 
ot  a  maia  of  air  more  or  lea*  completely  1 

It  heat  be  periodioally  oommnnirated  t 
stracted  from,  a  mas*  of  air  vibrating  (foi 
in  a  cylinder  bouadad  by  a  ^aton,  the  < 
dueed  will  depend  npon  tbe  phaea  of  th( 
at  which  the  tranater  of  beat  takea  place. 
given  to  tbe  nir  at  the  moment  of  greatest 
tion ,  or  Uran  from  it  at  tha  moment  of  gn 
faction,  the  vibration  is  encouraged.  On 
hand,  if  heat  be  girenat  tba  moment  of  I'D 
fsction,  or  abatracted  at  the  moment  of  gr 
dnnsation,  the  vibration  is  disoonraged. 
tff  i]ct  lakes  plaoe  of  itself,  when  tho  rapid! 
natioa  ia  neither  vary  great  nor  very  email 
queuce  of  radiation  ;  tor  when  air  is  coi 
beocmea  hotter,  and  commnnioataa  heat  to 
ing  bodies-  The  two  extreme  cases  are  e: 
thonghtor  different  reasooB .  In  the  first, 
responds  to  the  anppoeitions  of  Laplace's 
tho  propagation  of  sound,  tbere  is  not  snB 
for  a  sensible  transfer  to  ba  effected.  In 
tbe  temparalureremaias  nearly  constant,  a 
of  heat  occurs  dorinfl  the  proccs$  of  ooc 
and  not  when  the  condensation  iseffEctad. 
ootreaponda  to  Kevrlon'a  theory  of  tbe 
Boond.  TThen  the  transfer  of  heut  takes  p 
moments  of  greateat  condensatiou  or  of  gn 
faction,  the  pitch  ia  not  affocteil. 

It  tbe  air  be  at  ita  normal  dousity  ut  tl 
when  the  transfer  of  heat  takes  placi.',  thi 
is  neither  enconraged  nor  disc oumged,  but 
altered.  Thua  the  pitcb  is  ra>»e-(  if  heat  I 
nicuted  a  quarter  period  befare  the  phase  1 
coudcusation,  and  tbe  pitch  ia  loii-ereil  if  t 
commncicatal  a  qnarter  penod  o/'ir  th 

In  general  both  kinds  of  effects  are  proi 
ptriodic  transfer  of  beat.  The  pitch  is  a 
the  Tibrationa  are  either  encouraged  or  di 
Hut  tluro  is  no  effect  of  the  second  kind 
concerned  beat  a  loop— I.e.,  a  place  where  1 
does  not  *ary,  nor  if  the  eommunication 
the  aiime  at  any  etagc  of  rar«f*ction,  oi  i 
responding  atoKO  of  condenaation. 

The  first  eiiunplaot  ui'rial  vibrations  i 
by  heat  was  found  in  a  phanomeoon  wbiel 
been  observed  by  glass-blowers,  and  WM 
subject  of  a  syatematic  iuvevtigation  I9 
hsusB.    Whon  u  bulb  alout  Ihreu-qnartera 
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ID  diaartcr  In  btom  at  tba  end  of  m  Fomovbat 
nunnr  tub*,  5  i>r  6  incliM  inlanKth,  k  nonnii  ii  BOine- 
Ubw  Imrd  iROecediiv  from  tbs  bealed  gtvi.  Itwiu 
pond  by  SoodhMua  that  a  vibntion  of  tiie  a\ 
iWf  u  ao  MMDtia]  part  of  tbe  pbenonu-aon,  and 
Mma  obMrrsr  mi  my  nnceeaiifal  in  dJRcoTerinji 
wnncetum  between  tne  pilch  of  tbs  notn  and 

diBi«nsioiii  of  tbs  niiparkttu.    Bat  no  eipUna.! 

(wDrthf  of  tbe  namg)  of  tbs  prodaction  of  loand  kna 

Forth*  Mkaof  limpUeitf,  •  linpU  tabs, botal 
fta <toaed rad, iiidnttiDii  iiradaalJj cooler  towud« 
tbonwn  end,  wju  Sni  considDrod.  At  a  qiurter  of 
•  Mnod  htfon  tb«nba*a  ct  torentnt  (KnidM)i>ation 
(wUeh  oecnra  alnml  i<imnltan«nii<lT  at  atl  pat ' 
tha  M>lii]n8)t)it  air  ii  movinft  inwards— i.e.,  toi 
thaataiad  eml— and  therafore  i*  paiiinf;  from  colrier 
to  better  parta  vt  tb«  tuba ;  but  the  heat  ncoivtd  nt 
tUaB>oaMt(iif  nOTmaldeniitj)ba*no  effect  eithpr 
IB  aiieoiin«ii9  or  diaconrasinjt  itia  Tibralion.  The 
MM  would  u  tro*  of  tbs  entire  aporation  of  tbe 
bi«t,  if  tbe  adjnatment  of  temperatoN  w«m  inrtan- 
tosMoa,  H>  that  there  wa*  oerer  any  iien«ible  i^iffe- 
i«we  faatwMB  tb«  temperatana  of  the  «r  and  of  th* 
liaiti  of  tbe  tabe.  But  in  fact  tbe  ad- 
mpeiatBTe  takei  time,  and  tbu>  tbo 
f  tbe  air  deriatee  from  tbat  of  the 
MWhbMTiBK  parti  of  tbe  tube,  inolining  towards 
ihe  temptratnre  of  that  part  ef  tbs  tabo/rain  nbicb 
«ha  air  ha*  jnt  oome.  From  tbia  it  follows  tbat  at 
tt*  Sfaaie  (d  greateat  eondenuition  beat  ie  meiTed 
kf  UM  ab,  and  at  tba  phan  of  grealf  at  nirpfaclioa 
li  finn  m  rrom  it,  and  thni  there  ie  a  tindrn^  to 
iiwat*Jn  the  libiationi.  It  mnit  not  be  tnnFotten, 
hvwanr,  thai,  apwt  from  tranifer  of  heat  dtoRntber, 
tha  cOBdenaed  aw  ii  hottv  than  the  rarefied  air,  and 
ttal  ia  orier  that  the  whole  effret  of  heat  01*7  be  on 
tta  litte  ol  esconr^ment,  it  ia  cmcihut  tbat,  pn- 
tIph  to  Mmdasaatioii,  the  ur  ahonld  pa»  not  merely 
towKdi  a  hatter  part  of  tbe  tnbe,  bat  toirardH  s  part 
«C  Iha  tnbe  whieh  ii  hotter  thao  the  air  will  ba  wijen 
»  there.    On  thii  aoeoont  a  nreat  ranno  of 


iMtmonl 
taaMral 


thbMTiBK 


wibntion,  and  erm  with  a  great  range  the  .u_„^,...n 
«t  tha  truifar  ot  h«at  ti  neoaiaril  j  nnfaToacalile  at 
■AthadMad  end,  wheretb*  motion  ii  my  imall. 
IMa  ia  jnhMj  tha  raaaon  of  tbe  adTaataff*  of  a 
.halb.  It  i*  ohriooB  that  if  tlw  OMn  end  of  tlic  tub; 
WOT*  heated  the  eOMt  of  the  tru*f*r  of  beat  would 
ha  ar^  more  anfaroiimble  than  in  tko  oaie  of  a 
toMiiiiialiii»  nnifdrai  ttiraiiglioiit. 

Tha  Miud*  emitted  1^  a  jet  of  ^droiren  burninn 
fa  wi  opan  tnbe  ware  notwed  loon  after  tbe  dliaoTer7 
if  Uw  SM.  and  btTs  heen  tbe  ■nHoot  of  lereral 
•lahorai*  iaqniri**.  Tha  fact  that  tbaaotco  are  aub- 
tbe  laai*  ai  thoaa  which  m»  b«  elioiled 
tnbe  in  other  irm— a.9.,b7NoirlBg-~wae 
i  bf  Chladni.  Faraday  prmd  that  other 
»«n  eetDMlant  to  tah*  the  plioi  of  bjdroeen, 
I  not  wUhont  diaadrantafle.    Bat  It  ii   to 


e  of 


faTODrable  of  all  to  tha  poraiitanw  of  tba  nbration. 
It  ia  not  diScoIt,  howorar,  to  aee  that  botfa  aupposi- 
tiona  are  iueorrtct.  In  the  mppl;  tube  (aoppoaed  to 
faaunplimited,  and  ot  not  too  luiallbore),  itatioruur. 
or  approiimatelj  itationarr,  nbrationa  arr  excited, 
whole  pLare  ia  either  the  aama  Or  tbe  oppoaita  of 
tbat  of  tbe  ribration  in  tba  resonator  If  tha  length 
of  tha  snppl;  tube  frem  the  burner  to  tbe  open  end 
in  tba  gaa-genarating  Baih  be  leu  than  a  qnarter  of 
the  ware-laagth  in  hydrogen  of  the  ribration  thr> 
greateit  inae  of  gae  jtrucdM  bj  a  qnartrr  period 
ibc  pbaie  of  gnMest  condenaatoou  g  *o  that  if  thi> 
dsveli^imant  ot  beat  il  retordeii  wtmewhat  in  oom- 
piriaon  with  tb*  iam*  ot  gaa,  a  ilate  ot  things  eriste 
j'oi'ouraile  to  tlw  malntaoano*  of  tba  aousd.  Sonu- 
andb  ralardaUon  ia  ineritabie,  becanae  a  jet  of  in~ 
flammable  gas  oan  bnm  only  at  the  outaide,  bat  in 
many  oaiira  a  atill  mora  potent  eauae  may  be  found 
in  tba  faot  that  during  t!ie  retreat  of  the  gaa  in  tbv 
supply  tube  imsll  qnantitiea  of  air  may  eator  froin 
the  interior  af  tbe  reaonator,  whoae  aipnlsion  mnat 
3  effoeted  before  tb*  inflammable  gu  can  agair 
«int3caeapa 

If  th^  length  of  theanpply  tnbe  amountt  to  raactt} 
le  qnarter  ot  tbe  ware-leogtb  the  itationary  ribra- 
on  within  it  will  be  of  inob  a  chiraetar  that  a  none 
formed  at  tba  bumar,  the  variable  part  of  the 
■eaiiure  joat  inaide  the  burner  being  the  aame  as  in 
le  interior  of  the  raaonator.  Under  Ibeee  ciroum- 
ancM  there  i>  nothing  to  make  tba  Sow  of  gia, 
or  the  deralopment  of  beat,  Tariabla,  and  thereFore 
tnnot  bami^ntained.    Tbia  partieuLir 

. n  BOOM  «f  tbe  dUBanlliei  whiob  attach 

tbamieUei  to  Ih*  geoaral  problem,  ami  the  aoneln- 
'  ID  ii  in  aeeordanee  with  Sundhanu'  obeenationi. 
Wbec  the  onpply  tnbe  ie  lomnrhat  longer  than  a 
.  laiter  of  tba  ware  tbe  motion  of  tbe  gas  ia 
materiallydilfoTrntfromthat  flntdeicribed.  Inataad 
of  preceding  tba  jri'eataat  outward  flow  of  gaa  /oKoii) 
qnarl^  period  interral  tbe  phaae  of  greateit 

inaation,  and  therefore  if  the  derelopment  ot 

heat  ba  somewhat  retarded,  the  wbole  effect  ii  an- 

favoarable.    This  alata  of  things  oontinuea  to  pre- 

Tail  aa  tbe  supply  tnbe  is  lengthened,  until  tbe  length 

of  half  a  ware  ii  reached,  after  wbioh  the  motion 

-   -'1  ehangeiilgn,  loai  to  mtore  the  possibility  of 

itenanoe.    Although  tbe  aiia  of  the  flama  and 

loaition  in  the  tnba  (or  neck  of  tbe  resonator) 

lot  without  inflnmoa  this  aketeh  of  the  theoryia 

-ient  to  explain  the    tact,   formulated  by    Dr. 

Sondbauss,  that  tbe  principal  element  in  the  qnation 

tbe  length  of  tbe  supply  tube. 

The  next  nimpte  of  tbe  prodaction  of  loand  by 

heat  ahown  in  tbe  lecture  wu  a  rery  itilemting 

lenompnon  discoterod  by  RijkB.    Wban  a  piece  of 

le  roetallio  ganw,  atretcning  acroas  the  lower  part 

a  tube,  open  at  Intb  end^  and  heU  rerticully,  is 

EBted  by  a  kii  Same  plaeed  under  it,  a  sound  ot 

in-ideml'la  power,  and  lasting  for  eereral  seconda. 

._  observed  alinoat  immediately  n/ler  the  remoriJ  of  | 

tlie  flame.     Differing  in  this  lespeot  from  tbe  due 


placed  in  the  iiTiper  half  of  tbo  tube.  In  thii  oaw 
the  freah  air  will  coma  into  tha  fieU  at  tbe  moment 
of  greiteit  rarefaction,  when  tbe  commnnioatieD  ot 
heat  baa  an  unfavourtihli?  inatead  of  a  taTouraUe 
effect.  The  principal  noto  of  tbo  tube,  therefore, 
cannot  be  sounded. 

A  complementary  phenomevon,  diaeorerad  by 
Boucbn  and  lUias,  msy  be  explained  upon  tlie  aama 
principles.  If  a  current  of  hot  air  imtunge  upon 
fold  gauie,  sound  is  produced ;  but  in  ordoi  to 
obtain  the  principal  note  of  tbe  tube  the  gaiu*  most 
be  in  the  upper,  and  not  as  beforo  in  tba  lower,  halt 
of  tbe  tube.  An  experiment  due  to  Bina  waa 
ibown  in  wbicb  tbe  eonnd  ia  mfiintalned  indefinitely. 
The  upper  part  of  a  brais  tube  ia  kept  Cool  by  water 
eonluioed  in  a  tin  resanl,  through  the  bottom  of 
which  the  tnbe  paaaei.  In  this  way  the  game 
ramaina  comparatiiely  cool,  allhongh  exposed  to 
the  beat  of  aeas  flame  litnated  an  inch  or  two 
below  it.  The  experiment  aometimei  ineoeadi 
better  when  tbo  drangbt  in  checked  by  a  plat*  ot 
wood  f  laoed  lomewhat  ctoiely  orer  the  top  at  the 
tube. 

Both  in  Biika'a  and  Bioaa's  experiments  tha  raii- 
abla  trauafer  of  beat  ilependa  upon  tha  motion  «f 
ribration,  while  tha  effect  ot  tha  transfer  dapandi 
upon  the  variation  of  pro'snra.  Tha  ganie  mnit 
therefore  be  placed  where  both  effects  are  uniihle 
—i.a,,  neither  near  a  node  nor  near  a  hiop.  About 
a  qnarter  of  tbe  length  of  tbe  tube,  from  the  lower 
or  upper  end,  ai  thn  caie  may  be,  appean  to  be  the 
moet  faTourable  position. 


TBE  APPLICATION  OP  PHOTOaRAPHT 
TO  THE  PRODUCTION  OP  PKIITIIKa 
SUBPACES  AND  PICTITBES  IK 
PIGKEHT.—I.* 

Bi  Thovas  Boua,  Esq.,  F.C.3. 
Photo-tilthography  and  Flioto-Zlnooffraphy. 
RES  a  photogiapbor  wisbai  to  tak*  a  piotnn, 


W 


.  ai  a  role,  begmi  by  making  what  ii 
beohoically  known  ai  a  n^^tive  j  this  being  a  trani- 

ireat  pictnra  baring  the  lights  and  abadea  rerened. 

ow,  here  ii  a  amative ;  as  I  hold  it  lotora  tba 
_me-light  yon  aea  tbat  Uie  parte  oomipanding  to 
the  dirk  portioni  of  the  original  are  tnniparfnt, 
■nd  those  parts  which  oorreapocd  to  the  light*  of 
the  original  are  opaqno.    Eara,  0-  """  -"—  ' — ' 


-.-,, Jbieei 

yon   have  jnit  leen:  the 


Laparrnc^,  of  tha 
SI    sne  negaiive  woich  you    have   juit  ■bkuj  vna 
lights  and  shades  of  thu  being  aa  thoaa  ot  the 


of   a 


I    thn  g 


For  oiample,  fonod  cannot   be  '"™""""  "' »'"™"K"  "™"B"'. -"■""■"■P'^li"."!™ 

itmply  tnbe  which  iiplngged  with  tj«  5e»te4  <""""■    i" /''"J"''"'/.;'" '.^P"""'"] 

[heurboodortbejot,aK^hno  **"• ''~*J!  ."T  =^*T;°'''  "I  l*"?"  ,1  '  """^ 

detected  by  the  eye  beh^  the  °^'^'  but  by  keeping  the  gauxe  hot  by  the  current 

od_andothi,whli.ar^campatent  ^".A.-^.TT^.^'il'.^". 'l".".l?'..^'i'V,„r.  »^'" 


tta put  taken  by  tha  colnmo  of  gaa  in  tha  tnbe  which 
anppHea  tbe  Jet.    For  oiample,  fonod 
ahtainadwith  aanr-'-  "-■- — ■-"'  '- 
aeHon  in  the  neighl 
SSereoti  can  be  d 

flame  thni  obtained  ano  oioeni  wni^  are  comnatenc    l~^~M.r  ■''\'i ." V-"~    '  V.V  '  ~"  ^"i"»    —    "-"' 

to  airite  lonnd.  Wben  tha  supply  tuba  is  ono^  ^J^^"  t^^P".^'' ?«»'<»»  "f  ^^  '"""^ .'"'  »"  ."" 
Btmited,  tha  sounds  obtunabli  ire  limited  as  to  ^«fi"t«  period.  In  any  eaaa  from  the  point  ot  new 
pltah,    oHm   diTidii«    tbemsalraa   into    .irtaobed    "^  *\»  Nl'"   *^'  """*  "*<''"  regarded   as  a 

irasp*.    In  th*   interrale  between  tbe  gronips  no   "^'"'"""^  "onrd. 

••aiSv  win  i-doee  a  maintained  aonnd,  and  it  may  '"  .">^^°'  -'t''  ^  .K»"~l  """  '^7 
beldaU    that,  tor  .  part  of  Urn  intiral  at  anJ    •-P)'??'^.  wa  haye  to  examme  the  charicter  of  tbe 

oftliflameisinimioJ,  sothat^r"^^'«<^"''"'<*'l»»'''l'"M"'"*'*8•™  t? 

'      ,r^ii      tbe  air-    So  far  as  tbe  communication  is  affected 

rnpiuiy    fli,,^iy  j^  variationa  of  pressure  or  density  the  in- 

.._  ._  ",,,  .    flnenoa  h  nnforonrable,  inasmnch   aa   tha  air  will 

Partly  In  coajequance  of  tbe  peculiar  behaTionr  of  rpeeire  leia  beat  from  tbo  gauze  when  its  own  tcm- 
iSf'J!'^??^''''^''"^  ™?"°''  """  ""»""Kb  pfratnreisraiiedbrM.ndenantioi,.  The  maintenance 
2r"iS°"i^  .t  P«°?"™» '■  """'"  "f  "•""  S»p«n<i»  upon  the  rariable  traoater  of  beat  due  to 
fe'SL'l.*"^^?'^?'*  '".^""bt  that  they  fall  thTTarj-inr™""'  of  the  air  through  the  gauie, 
nder^  head  of  nbrationi  maintained  by  beat,  the  i  this  motion  being  compounded  of  a  uSitorm  motiot^ 
aaat  Ming  eommnnioatad  periodically  to  the  mass  of  np^srda  with  amotion  n!temat»'lv  upwards  and 
BirMn£n*d  in  the  loanding  tnbe  at  a  place  where,  down^rfs,  due  to  the  yibralion.  In  the  lower  half 
?u£l"?'"°  of  a  nbration  the  pressura  rariea  .  of  thr  tub*  thee  motioai  conspire  a  quarter  period 
Alth™£heOTeanthorihaTe.liuwnanincl,n.tionlo.,,f;„^,  "'»  p[>»"«  "f  BTcatest  condensation,  and 
^  !tTf^_?^  "*!  l""!?  "^  ^""^  ?■""*  °f  nir  P»'"-  .  oppweone  another  a  c,UBrter  period  after  that  pha-e. 
.™"r,™    The  rsU  of  transferor  beat  will  depend  mainly  upon 


rOmtioe  ttarted  by  a  blow  ia  damped  m 
than  if  tbe  jet  were  not  ignited. 


...  ,  taken  from  nature 

the  r«Terse  of  all  those  gtadaUona  ol 

light  and  shade  which  obaraeterita  natural  objeeti, 
vbilc  a  ncgatin  taken  from  a  lin*  engraring  or  a 
page  ot  letter-press  ahonld  ihow  only  two  grada- 
tiona,  oomplete  opacity  and  clear  transparntnMt. 
Bare  is  inch  a  negatire ;  and  DOtwithttaBdlaft  the 
Tact  that  tbe  opaque  parts  are  not  qnit*  ovaqne  to 
tha  light,  they  are  obemioally  opaqaa — that  ii  to 
»y,  they  will  not  allow  the  pbotograpbio  rayi  to 
paas  tbrougb-  I  have  nothing  to  say  to  yon  rvoard- 
ing  the  making  of  negatirsi,  aa  this  mattw  bdmgi 
to  photography  proper,  and  net  to  our  pment 
luhfect. 

Here  ia  a  iheet  ot  paper  which  has  bnn  M  m- 
pared  a*  to  became  darkened  on  exposure  to  light ; 
let  ns  place  this  behind  our  negntiTc,  and  allow  tlie 
light  of  burning  magneiunm  to  shine  on  the  face 
of  the  negatire.  Von  ace  the  rmnlt.  Tboie  parts 
af  tbe  paper  which  were  corered  by  tha  trau- 
peront  peiti  of  tbe  negatire  baTe  become  dark, 
while  those  pm^  which  wore  protected  from  tha 
.ight  by  the  opaqos  parti  of  tbe  negative  retain 
ihair  original  white  colour.  Thus  a  poritire^  p^nt 
is  obtaiaed  on  paper ;  but  if  tho  paper  print  be 
now  exposed  to  daylight  the  whole  will  beeoma  dark, 
ihe  picture,  eonieqaently,  disappearing. 

This  operation  Ulnatrat«s  ttie  first  phase  in  tha 
proceaa  of  photographic  printing  aa  nsnally  prac- 
used,  the  next  step  being  that  of  unsansitising  tbe 
paper,  to  aa  to  prerent  the  oomplete  darkening 
flfbich  would  otherwiae  enaue  on  the  further  ex- 
posure of  the  print  to  liKht.  Our  olijeet  now  is  to 
itudy    the  means  of  producing   printing  '^■?'! 


d,  Mtt  only  when  there  is  no  through  dranght, 
n  when  the  flame  is  so  aituated  tbat  tliprc  i» 
ible  periodic  motion  of  tbo  air  in  ita  nti.Eh' 

a  course  of  tbe  lecture  a  glai«  ■■- 

tended  for  burning  phospbomi  in  oxygen  gaa  was 
ircd  a*  a  raaonator,  and,  when  excited  I^a  hydro);en 
flame  wall  remoTed  Irom  tbe  neck,  gave  a  pure  lone 
ot  abont  nine^-Gra  ribrations  per  raeond. 

In  conieiniGnoe  of  the  variable  prsaf  nre  within  tbe 
rtaonator  the  iisne  of  gas,  and  therefore  tbe  ii[ni- 
valent  of  heat,  varies  during  tha  vibrntion.  Thi- 
qnaition  is  onder  what  ciccumslaneea  tlie  Tsriation 
i*  «f  the  kind  neoesaary  for  the  mainteiiBDrR  oF 
the  nbration.  It  we  were  to  snppO'C,  aa  wn  miglit 
atfliatba  inelinad  to  do,  tbat  the  irsue  of  gas  is 
gnataat  wbao  tlu  prei anrs  in  the  reaonalor  ia  least, 
and  tfat  the  phaee  of  greatest  development  of  heat 
toiaaitt  with  that  of  the  graalMit  isrua  of  gaa,  we 
ahoald  b«TC  the  eonditioa  of  thingi  the  moit  un- 


the  temperatni _.. „ 

beinir  greateat  when  tbat  tumprmtDre  ii  lowoat. 
Perhaps  tha  easiest  way  to  trace  tho  mode  of  action 
U  to  Iwgin  with  the  csfc  nf  a  aimpie  vibration  wilb- 
oat  a  steady  currant.  Under  tlieao  circa  me  tnncc.i 
the  whole  of  the  air  which  comes  in  contact  with  the 
metal,  in  the  rouran  of  a  complete  period,  beoonioa 
heatnl ;  nnd  after  tlii<  atatc  of  things  i..  c»ta>>li'>hf.l 
there  iacomparalively  little  further  traiisfer  of  hpat- 
The  ftloei  of  aiiprrpoaing  a  smsU,  steady  upward 
current  is  now  eaaily  n;cogni«al-  At  the  limit  of 
tha  inirnrd  motion— 'e.,  at  the  phmiB  ot  greatest; 

enntact  with  the  metal,  which  haa  not  done  ;o 
brlorn,  and  Is  accorrlinRly  cool ;  mid  thn  h^at  com- 
luniratrd  to  this  quantity  o[  air  acts  in  tbe  moat 

Ibration.  I 

A  quite  different  reinlt  euinB)  if  tV.e  ewnp  \ie^ 


ithout  the  < 
1  tlip  production  of  earl 
1'he  piece  of  paper  wh 


print. 


.n  the  1 


,j   „„^  , , ,„,  -ight  sbinii'g  through  tbe  trans- 

-arent  parts  of  tha  negative ;  and  I  now  hide  this 
rom  your  view  by  covering  the  fsec  nf  tha  P»per 
..ml  a  thin  and  oniform  laver  of  printer's  ink-  For 
this  purpose  the  ink  ia  liilntc.l  with  a  little  oil  of 
turpentine,  and  applied  by  mean"  ot  a  dabher,  made 
of  the  glue  and  trearle  compi.ritlon  which  tyw>- 
prapbie  printers  una  for  making  ink  rollam.  Tha 
oil  of  turpentine  soon  evsporatea  and  Icsvei  a  oom- 
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past  tod  tbin  fllm  of  iiriiilv'i  ink  ea  tb«  p«p«r.    I 
Met  put  tbe  iskad  print  into  water,  ukI  laaTs  it 

iliare  vblla  I  toll  7011  how  Uw  Mntitira  papw 

prapwad.    Aihgatof  pUInpapar  ii  fint  *"'- 


pUin  npar  ii  fint 
It  edaAaa  rsMtainii 
lit  il  tIwnbn>v<V 


it  nMf  b«  kf pt  Hir  len^h  ol  tima  witlnMt  injni;. 
Tonakait  aemitint  to  light  it  baoakad  for  a  tew 
ninvtai  in  tbii  lolntioa  ot  potssdnni  biohnimata, 
wUch  Mntaisa  abont  H  par  omit,  ot  Um  talt,  aod  it 
■a  OHM  toon  hnnji  ap  ta  orjr,  bat  tUi  tims  io  a  dark 
TOOK,  or  to  a  rooDi  illnminatad  bj  toUow  light. 
Wlian  dt7,  it  ii  nadj  for  aipotaro  ondar  tbo 
naaatiTo. 

M  nt  now  rotan  to  tha  bbd  print  which  wo 
Wl  aeaktoi  to  watw,  and  tn  tha  aftot  of  nntlj 
hroaliingthe  inked  aarfaoa  witha  wat  aHnel'a-lMut 
bnih.  Ton  m«  Aal  the  tok  is  padnally  ooniiv 
off,  bnt  in  <H'dor  to  ia*«  Una  lot  naemplor  alii" ~ 
warm  wattr,  and,  at  tha  aama  tima,  oontinna  to  1 
thabrmh.  Now  the  eod  ot  the  natter  ii.  that  tha 
printer'a  ink  bMOnlM  r«MOT«d  from  >U  thou  parte 
of  the  paper  which  <t«re  not  aipoacd  to  the  Mtian 
tt  Hcht,  and  an  image  in  fattj  tok  ia  thni  obliunad 
on  the  gelatinised  paper.  Fram  tfaia  I  now  reo 
tb«  OMm  of  wattr  br  mean*  of  Uottiot-paper, 

h»  tha  print,  inked  faoa  downward,  on  a  elean 

oKght!*  warm  litbographio  atone.  The  itoM  and 
■■per  betog  now  paeead  tbroogh  the  pt«aa,  )«n  ••• 
tfaat  tlM  paper  ■dbem  firmir  w  it,  bat  on  m  ' 
ingUw  paper  with  a  tponge  it  liMOmaa  eai_,  __ 
morable.  Now  I  atrip  it  on,  and  jron  are  that  tba 
httr  tok  il  flud  on  the  anrfaoaof  tlwitone,  learing 
ft  pMfMt  hot  roTWiad  imago  thereon.  Baa«nber 
that  tU*  image  eonaiiti  ot  fatl7  prioter'a  inli,  and 
ttal  it  penetrate!  a  abort  diitanee  toto  the  porooi 
itone.  Ntxt,  I  pat  Mue  think  onm  water  on  tho 
itose,  and  Ibii  aba  peutratea  >  iWt  diitanea  into 
thoao  parte  of  tbo  itona  not  alraadf  ooTend  with 
— ^  '— 'i  iot    X  now  itoie  ofl  tlw  eiciH  •(  gnm 


after  whish  it  ia  dried  and  ironed  with  a  warm  tMt- 
iron.  Thii  kit  operation  ii  to  harden  tba  eoatiog.  I 
now  pot  tlie  iron  print  toto  water,  take  it  oat,  la;  it 
on  biotting-puar,  and  dab  on  printer'a  ink  Tntb  a 
ttiS  bnuh.  Ion  eae  that  the  ink  adtieree  to  thoes 
oarta  where  tba  luDbramated  paite  bai  b«en  made 
toiolnble  \a  the  action  of  light,  and  it  li^otea  to 
adbere  to  tboee  porta  wbero  toe  paper  imuoed  do- 
idtered.  In  thii  wa;  a  fattf  tasnifer  it  obtiaiMd 
wluah,  H  TOO  are  bjtbeaeeiamplta,  liiowa  all  grada- 
tiom  of  •  nentire  taken  from  natnre,  not,  homrar, 
aa  a  tme  baU-tona,  bnt  ia  a  grain  or  itipple  wall 
adapttd  for  trauifc — ■' —  '-  -' —   —  -■—-      •-  - 


Uod  from  thla  by  the  method  wbiob  I  abal. 
deaeribe  to  a  anbaeqneiit  leelnre.  In  lite  inlerrml  I 
will  eoanrt  tbia  nno  plate  into  a  ^pographie  block, 
audnawillbaable  tooompare  tbeMproota,  ---*--■ 
hj  the  Hthograolno  method,  with  oUura 
--"  ■-'-1  bom  the  tipographie  Uoek. 

.  I  lome  of  jon  will  aipMiaai 

piWMM,  with  the  new  of  {mpn>*iiig:  it, 

..._.  __.. ..  .        „(^„j  jgiJ  (^  ,1 — .- 

large 


00,  Id 


the  pnea,  and  Ton  ho  that  I  get  an  euot  eonnte 
part  of  the  oripnal  fat^  iman  (tecbnieaUi  called  _ 
tranifer)  which  wai  pot  down  on  too  atone. 
Nomerona  oopiee  maj  be  printed  from  the  atone  bj 
i^rating  tbe  damping  and  tokii^. 

Ton  will  recollect  that  when  tba  liebt  brown 
Image  va*  Inkod  with  printer'*  ink,  the  ink  eoreisd 
Um  wbolo  faoa  of  the  paper,  bnt  wbea  thia  iaksd 
image  waa  pmt  Into  water,  the  ink  became  eaiity 
nmorabl^  from  the  nnaipoMd  parta.  Now,  gela- 
tine wUcn  oontaiia  potaaiinni  Diohromate,  nLder- 
goe*  a  nmaifcablecbaoge  wbra  expoied  to  tbe  action 
ot  Ughfc  It  not  odIj  beoomaa  brown  in  colonr,  bnt 
It  IcMB  it*  prc|>ert7  ot  awel^g  m  water,  and,  at 
tha  aame  time,  it  retnica  to  be  moiateoid ;  in  tact, 
water  lelle  off  it  joet  aa  from  a  dnok'a  hack.  Now, 
whan  the  inked  print  (tnoBta)  k  pat  into  1  ' 
the  nneipoeed  part*  M  tbe  biohromatod  saL_  __ 
■wdl,  and  kraaan  thvr  hold  on  tbe  fatty  ink,  while 
tba  aipaeed  parte  neither  awell  nor  abeorb  water, 
bat  hold  tba  ink  Brmlj.  In  thi*  diah  are  eom* 
n^nkcd  traoafm,  whieh  ban  been  eoakcd  to  water, 
and  if  Ton  aiamine  them  oloeel;  ;oa  will  ba  able  tc 
tnoe  tboeo  parte  of  the  gelatica  which  hare  iwelled, 
iMriuf  to  eaeh  caee  a  delicate  intaglio  image,  or 
iufwaaatatioB,  cl  the  negatiToamplojed. 

ImtHKlof  patt'Ug  tbepholo-litbograpbic  tranater 
down  on  a  litbograpfaio  atone,  it  mar  be  pat  down  on 
a  BDo  plate,  and  Iha  plate  can  ba  printed  from,  if 
treated  eiaottr  ai  the  atooa  waa  treated.  There  are 
on  tU  table  lOiDe  line  pUtca  and  ttonca,  with 
iBMgee  tranafrrrcd  tberaon,  together  with  proof* 
froa  them,  and  thcta  ere  alaoepeaimeneiLlaatrBting 
I  pbasee  of  pbotolithocmphr  and  linco- 
Uiiers.  Whitaoiaa  and  Baaf,  who  hare 
•naoeaafnt  in  the  coameroial  practice  ot 


jtrapbj. 

Ctolitbograpbr,  haia  kindly  loot  me  boi 
■peeimeoa  of  their  work,'  which  I  am  Bare  yo 
with  mcrh  intareit.    There  are  alio  0 
le  admirabla  apeoimeni  of  work  b;  Mi 


a  for  worii,  it  b^g 


LTTCIDA.- 

Inaida  Utberto  naid 
an  poeecMcd  maoj  inoooToiJeDee*, 
mum  n  lucB  oUowing  to  be  aaeo  upon  tbo  paper 
vith  anfiwnt  praririan,  and  aimnltaBaouI;,  tbe 
imafe  of  the  otqect  and  the  point  of  tbe  pencil.  For 
the  [nn>aoe  of  remedjicg  thit  inoooTcnieoca,  Dr.  J. 
Q.  Hofmann,  of  tbe  Bae  Bartrand,  Paria,  haa  had 
reconre*  to  an  amngemeat  by  which  h*  beliena  he 
baa  attained  the  moat  aatiifacton  nanlta.  Tbe 
illnatntion  will  giro  aoma  idea  of  thii  arraugemant. 


SCBSTIFIC  HEffa. 

E  death  to  umonnoed  of  M.  VaitMmj 

da  HortiCT,  who  di«d  on  tlw  Wk  iMt  tt 

Taamai,  in  hie  82Dd  jcw.    He  waa  Uw  moat 

(tunona  botaniat  of  Belitiam,  bnt  Uttari;  hi 

demoted  bimaclf  to  politjoa.    Am  k  Hiiiiatar  ol 

State  he  waa  enabled  to  do  maek  for  the  atoir 

ot  botAoy,  and  the  Botanic  Oftiden  at  Bromdi 

maj  b«  regard«d  ai  one  reanlt  of  Ui  labom. 

Mr.  Edieoa,  in  a  letter  dAtadJiiiiB£i,«iita: 

■"  I  *tat«d  and  proved  neailj  two  TCan  i« 

lat  conduc^^on    of   aleotrieitjr,    when  Aadf 

diridod  and  moulded  in  the  fum  ot  bBttcai. 

raried  their  reaiitauoe  by  prwtnra,  andnV 

aequentl;  that  the  whole  effect  was  dno  to  ns. 

face  contact,  and  not  to  intermoleoalar  utin. 

The  explanation  offered   by  Prof.  HnghM  ii 


capable  of  beins  ahown  aa  abmtd,  and  calj 

OTO  that  he  did  not  gain  hii  inlot- 

eb,  bnt  iii^ 


tend*  to  prove 
tnation  by  ( — 
by  piracy." 
MpitI 


mortAlion  omnibni  ton 


thatable    

Manriea  Adams. 

Ton  ncdentaad  that,  la  it*  ntnal  form,  pholo- 
titbogr^hy  ii  only  adapted  tor  tha  nprodnetion  of 
Itoerabjecti,  or  labjectaiDutrema  black  and  white, 
and  Tarioos  attempta  tiare  been  made  to  render 
itarailable  for  tbe  rcprodootion  ot  the  gndationi 
tt  a  negaliTe  taken  from  natnre.  By  a  modi&ca- 
tion  of  Aiiur's  atarch  proceia  I  hare  bean  enabled 
to  g»t  reanlta  which  are  at  leait  BDcouragiog. 
Here  ia  a  »heet  of  hlotting  paper,  which  1  now 
corer  with  ordinary  floor  pute.  oootaioiDg  S  p«r 
Omt.  of  Sour,  Tbe  piper  haiia^  been  ooeited. 
it  ie  next  imoothed  with  a  soft  badg< 
when  dry  the  paper  is  FOBknJ  in  a  3}  [ 
tion  of  potunium  bicbi  ornate,  to  onlt 
acoeitiTC  to  li|{ht,  Tbia  piece  ot  tbe 
paper  being  placed  under  a  negmtire,  and  ..  __ 
to  the  iigbt  o(  boming  magneeiam  for  a  tew  mtontaa, 
eoon  btcomea  tictid  with  a  brown  colonr  where 
acted  on  by  light  The  light  brown  print  ia  nait 
•oaked     in     cold     water,    in     order    '- 


half 
ot  Hofmaun'a  camera  Inoida  the  lower  portion 
of  the  item  ind  atand  bsinit  omitted.  Fig.  8  ii  a 
tnuHTene  arction  of  the  optical  part,  oompoaed,  at 
A,  of  a  matalliied  mirror,  or  other  mat«dlio  inifaoe. 
poliibid  acd  rigorocaly  plane ;  at  B,  ot  a  amall 
plane  mirror  of  parallel  glaaa,  forming,  with  tha 
metalliaed  mirror,  a  fixed  bokIo.  The  fnnotion  of 
the  latter  il  to  let  pan  a  part  of  the  laminoni  raji 
oomtog  from  the  object  to  be  drawo,  and  to  ahow  at 
the  aame  ttane  tha  potot  of  tbe  pencil  alocgiide  the 
inuge  opon  tha  paper.  At  Q  may  be  plaoed,  io  ■ 
morable  frame,  mtber  a  plate  with  paraUtl  anrfaoei, 
or  lenie*  of  aeatral  glaat  of  Tariooa  foci,  the 
ipal  object  of  which  ' 

. ing  to  ba  made  of , 

'hennaing  white  papor ;  for  the ' , _. 

irrea  to  temper  tha  lirigbtoeu  of  the  ann.    At  C  >• 

le  eye-hole  or  apeniog  before  whioh  tbe  eye  i> 
placed.  The  knob,  D,  acrrea  to  place  the  shamber 
in  a  oooTenlent  poailion ,  which  aometimei  depeodi 
00  that  of  the  lutiat  with  reepeot  to  the  object ;  bnt 
generally  il  is  oonTCcicut  to  pUoethe  mirror,  D, 
rertioally.  With  tbe  tamepieoee  of  the  cplioat  part, 
with  the  tdditioD  ot  a  ooncentialing  Ioh,  Dr. 
Hofmann  haa  been  able  to  conitnict  a  leoond  model 
applicable  to  micnHoopai,  for  whioh,  as  well  ai  for 
riooa  forms  ot  camera  hare  giten 


ir  brush,  and 


uer,     10     orocr    10     rem 
of  tnt  rrtniiinm  Uchromi 


...   TlbratioDB  of  Liquida.— U 
.  oODdncted  some  experiment*  npoa 
in  Jamin'a  laboratory,  sabetitutin^  a  liquid  for  laml 
ai   a  mean  ot  making  nodal  diriiiaus.    Tingina 
water    with  larmilion,  he  obtaina  clearly   marked 
eqaidiitant  atatoa,  whioh  famish  simple  and  sat' 
factory  damonstralioii*  of  Important  BcooiUo  law*. 
Compte*  Jtendm. 


sctnal  fact,  the  Junon,  under  the  ooonaadtf 
Lieat  Biatd,  beanfc  in  readiuM  to  ban 
Hareeillea.  The  Brittoh  aadaemMBpiapgali 
for  a  TOyage  ot  study  around  the  worUTtoit 
ended  in  nothing,  aiid  it  may  be  dmbM  If  ttt 
French  enterpriae  will  be  repeated.  Ollf  B 
paneoBer*  were  obtatoed  out  of  tho  N 
oriRin^y  oontsmplated,  and  tba  naan  tut  it 
j£SOO.  That  mm  inclodea  inatmctica  (1  tto 
lAnda  of  profeesors,  and  board,  kid^ng,ni 
lonveyance  tor  a  (pace  of  11  monUta. 

The  new  msgoetic  obaerratofj  *t  Panlmt 
tras  opened  at  the  commenBaBient  ot  lbs 
week.  It  oampriaea  three  buOdiBga,  Ik 
principal  being  a  atone  erectku  aurnwadri 
by  tenaoee  for  metaorolopoal  obaarratfaaii 
there  U  a  doable  arched  atiwitim  in  MK 
oorered  with  earth  for  atodiea  is  laagiatie 
variation,  and  a  pavilion  ot  wood ,  Mlhoot  1 
partiole  of  iron  abont  it,  in  whtoh  abcdnto 
ma^etic  meeenrement*  will  be  made,  gnat 
tare  having  been  taken  to  prarenf  the  oMot 
any  magnetic  or  ntagnetioed  anbatance  wkit- 
dver  in  ita  oonitractioD.  For  tba  pcaaent  tht 
nork  of  the  obsertatory  will  btdlnated  tatbt 
observation  of  meteorological  etomenU  ni 
terrestrial  maguetiim,  and  aa  aaoB  a*  pod 
method*  have  heen  deviled.  meaaBremaDlt  o( 
other  elementa  will  be  nndertakett.  Dr.  Wild, 
the  director  of  the  central  Obaerratory  of  & 
Peterabnrg,  ha*  charge  ot  th*  amngMuata 

Experiments  mode  with  the  new  owdtl 
datling  gnna  hut  week  help  to  abow  that  tto 
time  ii  approaching  when  aa  atUcking  torn 
moit  be  protected  by  atrraa>  ahielda  ptU 
againat  a  perfect  (bower  ot  biuletg.  At  a  targrt 
1,000  yard*  distant  660  rouuda  wen  fixed  in  1m 
than  70  oecondi,  the  canvai  being  literall}  oK 
to  pieces.  Subaeqnently,  wbea  the  gon  1" 
leeted  for  rapidity  alone,  caaa  after  caM« 
cartridges  waa  fired  in  about  a  *e«»d,  n 
it  the  rate  ot  1,760  round*  »  mtoate.  Tm 
lerrice  QalJiuga  will  coat  aenuddnableniBlo 
remodel,  bnt  a  specimen  ao  treated  Hi  «* 
prove  a  aerviceable  weapon,  •>  it  to  not  iovoi' 
tibia  the  newer  gum  will  ba  ordered,  Iw 
weigh  l£01b.  each,  have  ten  ISin.  barrels,  sM 
fired  by  a  crank  handle  at  the  rear,  tlnu 

,ensmg  with 

■ervioe  pattern. 

SCr.  Barnahj  to  going  to  try  the  eBect<' 
other  propellen  apon  tbe  Irto,  iritk  the  vi*«  « 
obtaining  *ome  truatworthy  data.  A  tM- 
bladed  acrew,  having  a  very  large  sarf aea  iM*, 
is  being  fitted  to  each  abaft,  and  it  1*  intaodi^ 
if  possible,  to  try  a  four-bladed  piopellar  of 
similar  dimensioni  to  that  which  gave  the  er- 
collent  reeults  we  recently  deacribad,  W 
having  a  coarser  pitch.  The  object  to  to  ifr 
dace  the  number  of  revolntlona,  the  stres*  M 
tha  engines  during  the  18i  knot  speed  tnv 
being  very  heavy. 

Some  London  war 

goods  to  tbe  manafactareia  Im 

had  faded,  an  inqniry  was  made  aa  to  th*  canw 
by  Dr.  Wallace,  ot  Olaagow.  London  rttve 
room*  are  usually  lit  by  gas.  and  in  otM 
cases  tbe  goods  are  expoaed  to  tha  prodart*  « 
gaa  combustion  daring  the  whole  wxfciag  «T 
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n>e  eaiMa  of  the  hdin;  U  foand  in  the  action 
of  aulphnrie  kcid,  muj  of  the  pieces  of  cotton 
good*  Mtomed  contouiing;  th«t  mbitance  in 
notkUe  qnanta^,  while  in  eorae  the  fibre  itaelf 
vBaftotwJijdMtroyed.  Dr.  Wklleee  auggesti, 
Int  of  ell,  thOTOngb  Tentilktion,  to  remove 
the  tsoiM  of  the  ftw;  uid,  teoondlj,  the  um  of 
Haw-wtaite  on  the  mlU  mi  cmlinga.  lenewed 
freqnanUj  anoogli  to  enable  the  ftcid  rapoun 
to  Ud  line  with  irhioh  to  combine. 

On  Sktniday  last  on  under-water  man  walked 
MrOM  the  Tlwmee  at  Qraenwtch  dretted  in 
diving  eutome,  and  accompanied  bj  a  barge 
•onv^lBe  the  pomping  spparatue.  It  wai 
warlf  high  water  at  the  time,   the  joumeT 


kloiw  tike  bottom  of  the  Ohio 'from  Cincinnati 
to  CuiD,  a  distance  of  600  milei,  and  to 
■eoompllih  the  joamey  in  Sb  daji.  He  will  be 
Mcompanjed  hj  a  float  carrjiog  the  requiBile 
^iparatot,  bnt  he  claims  the  privilege  of 
eoming  np  whenever  he  deems  it  necesur;, 
althongh  he  will  walk  every  foot  of  the  di»- 

The  two  PopoIFkaa  have  been  recently  to  the 
Dannbe  to  test  their  steering  powers  in  s 
cxneab  Agahut  the  atream  aU  went  well,  but 
wben  an  attempt  was  made  to  retorn,  the 
vCMtle  tnnied  coond  and  ronnd,  and  drifted 
hriptoMly  imtil.  on  TeaohiDg  smoother  water, 
lb*  angiyei  weie  enabled  to  regain  the  maatei; 
mar  tb« '     "  ' ' 


ir  navy  doea  not  oontei 
of  tfaeae  ooetlj  experiment*. 

A  now  fog  signal  has  been  erected  at  Cape 
SpMr,  Newfoundland.  It  consists  afatnimpet 
fiMndadby  means  of  compreMed  air,  which  can 
be  beald  at  distAnces  varying  from  1}  to  10 


nta  Dundee  gas  eommission  are  thinking  of 
p'**™g  Dr.  Siemena'  sugKCstion  into  practice 
by  BtUimg  the  Beeky  Linn,  a  waterfall  30 
xiUrn  diitant,  a*  the  motive  power  for  djnamo- 
deetiie  machines,  the  current  produced  being 
conveyed  by  a  cable  in  Dundee. 

In  Uie  year  1872  Count  Hodmigo,  of  Vicenza, 
ofawrred  movemente  in  the  gidvanometet 
ariraig  bom  mechanical  vibration*  oommnni- 
cated  to  rheophoree  and  a  thermopile  ^ipo- 
mtM  by  slight  blows.  la  thia  (acoording  to 
IL  Boan  in  La  Ndlura)  be  dlaoovered  the  eeeen- 
tial  phenomena  of  the  microphone.  The  appo- 
latOB  waa  kept  conatantly  acting,  and  the 
BMieiuantB  of  the  needle  were  produced  natn- 
laUy  by  unknont  cauaes.  Some  were  clearly 
Am  to  changes  of  temperature,  others  to  mag- 
Mtie  pertoTbation,  and  others  did  not  appeac 
to  ba  related  to  any  phenomenon.  From  the 
■oraniant  produced  aitifioially  by  mechanical 
vibfatkn.  M.  Bossi  thinks  It  probable  that  a 
anote  ribratory  motion  of  the  earth's  layers 
■ay  give  a  similar  resnlt.  In  this  way  he 
■«Maina  the  myaterioua  perturbations  of  tlie 
plvnDOmeter  in  telegmphio  stations  during 
esrthquake*.  Considering  the  microphone  to 
be  similarly  an  ^paratos  which  manifests  an 
•Uetation  in  eleotoic  currents  throngh  mecha- 
nical vibrations,  he  thinks  it  might  be  applied 
to  sriamological  studies  ;  it  might  revea! 
■imte  aonnds  whioh  precede  earthqoakea — 
sonnda  which  may  often  not  be  appreciable  by 
tlteear. 

The  Samara  OaittU  (Eossia)  has  recently 
pnblished  statistics  of  the  havoc  caused  by 
wolves  within  the  limits  of  the  province.  The 
Mjinal.  devoured  in  187G  amounted  to  S.880 
hcfaea  and  homed  cattle,  66,000  small  cattle, 
2£,000  domeetic  fowls,  and  more  than  1,000 
dogs.  In  1877  their  ravages  were  even  greater. 
Estimating  at  moderate  prices  the  value  of  the 
animals  devoured,  the  loss  during  these  two 
years  is  considered  to  bo  about  G20,000  roubles 
(the  ronbla  equal  to  3s.  2)d.} 

U.  Cintoleei  atatee  in  an  Italian  journal  that 
in  looking  through  the  slita  of  a  rotating  disc 
tt  a  white  wall  illuminated  by  the  sun,  one 
•ees  this  oolonred  a  beautiful  violet  tint  when 
the  velocity  of  the  disc  is  such  that  about  y^ 
)f  a  saaond  dapsea  between  the  passage  of  two 
moeescive  slits  before  the  eye. 

&Mne  Interesting  particulars  regarding  an 
Mrtbanake  which  occurred  at  Herzogenrath  in 
Imw  last  year,  and  spread  from  this  centre 
}v«r  » Ikrgv  V^  o'  ^^  Bhiue  province,  have 


{been  pnblished  by  U.  l4iBaaU,  who  has  closely 
studied  the  phenomenon.  Over  the  whole 
surface  affected  by  the  earthqiuike  a  combina- 
tion of  horiiontal  and  vertical  motion  waa  per- 
ceptible. The  aonnd  accompanying  the  earth. 
quake  preceded  it  near  the  middle  point,  but 
at  a  greater  diatanoe  followed  it,  thus  indica- 
ting that  there  was  a  greater  retardation  of  the 
aaund  than  of  the  motion.  The  mean  velocity 
I  of  propagation  of  the  earthquake  is  calculated 
to  have  been  about  3  85  milea  in  the  minute, 
or  474'R3  metres  In  the  second.  The  mean 
velocity  of  the  aound  is  estimated  at  3'!)3  milea 
a  minute,  or  4S6'9G  m.  a  second— i.a.,  1-1  times 
as  fast  as  the  velocity  of  sound  in  air.  The 
depth  of  the  starting  point  of  the  earthquake 
is  supposed  to  have  l^a  about  3664  miles. 

One  of  the  best  fishes  of  the  Celeatial  Empire 
appears  now  to  have  been  aucceaafully  aocU. 
matiaed  in  France.  It  has  been  called  variously 
HypopMhalm^ieMhyi  DiAryi  and  H,  JVotifris, 
and  is  a  cyprinoid,  which  the  Chinese  have 
claaaed  among  their  domeatic  fiahee,  the  exten- 
sive cultivation  of  which  is  one  of  the  moat 
valuable  sources  of  publio  alimentation  in  the 
empire.  It  is  reared  in  ponds  by  means  of 
aquatic  herbs  (such  as  France  happily  pos- 
sesses), and  in  a  short  time  it  acqoirea  oonsi- 
demble  dimeoaions.  Its  weight  sometimes 
reaches  401b.,  the  flesh  is  firm  Mid  savoury,  re- 
calling at  once  the  tttste  of  turbot  and  of  trout ; 
fHrther,  it  baa  few  bonea.  The  first  attempts 
which  M.  De  Tbiersans  made  to  introduce  this 
species  into  France  were  in  1875.  when  he  sent 
from  Csnton,  for  the  Society  d'AcoUmatation, 
0.000  fry,  of  which  Sonlyarrived  at  Marseiltea. 
They  wereconfided  to  a  delegate  of  the  society, 
who  conatnicled  a  pond  for  their  reception. 
During  these  four  yean  the  young  fish  have 
grown  large,  and  appear  to  l>efiouri*hi&g.  The 
society  has  given  orders  for  a  numtier  of  others 
to  be  sent,  so  that  it  is  hoped  the  new  importa- 
tion will  become  a  common  ornament  of  ponds, 
and  a  delicacy  of  the  table. 

The  tomatoes  in  the  environs  of  Nice  present 
this  year  quite  a  new  form  of  disease.  It  con> 
sists  in  the  appearance  on  the  fruit  of  white 
efflorescences,  similar  at  Sntt  sight  to  the 
oldium  of  the  vine.    The  results  of  microeco- 

Sical  examination  have  not  yet  appeared,  but 
ODbtless  natoralista  will  thorougUy  study  it. 

A  new  direct-vision  spectroscope,  by  H. 
Thollon,  is  baaed  on  the  idea  of  sending  the 
light  rays  fint  through  one  (say  the  lower)  half 
ot  the  prisms,  then  by  to''al  reflection  twise  at 
the  surfaces  of  a  rectangular  prism,  elevating 
them  and  reversing  their  direction,  so  that  the 
bundle  of  rays  returns  by  the  upper  half  of  the 
prisms.  M.  ThoUon  anangea  two  prism  sys- 
terns  of  thia  kind  symmetrically  to  the  common 
axis  of  the  oollimatlon  Mid  obaervatioa  tubes, 
causes  the  rays  by  total  reflection  to  be  de- 
flected abont  SO  degrees,  and  pass  to  and  fro 
through  the  flrat  ayatem  of  pnams,  the  return 
being  at  the  higher  level.  The  cays  next  pass 
into  the  npper  half  of  the  second  priam  system 
bnond  the  optical  axis,  return  from  this  to  the 
original  level,  and  are  thrown  by  a  further 
total  reflection  into  the  ol»ervation  tube. 

At  f.  recent  meeting  of  the  French  Phyaicsl 
Society  M.  Deprei  suggested  a  means  of  ob- 
tAining  at  a  distance  diagrams  representing 
the  work  ot  steam,  in  cases  where  the  velocity 
of  the  piBton  was  too  great  for  Watts'  indicator 
to  be  uaefully  employed,  as  in  touomotives. 
His  plan  conaiats,  first,  in  having  a  aheet  of 
paper  in  one  of  the  carriages,  moved  synchro- 
nously with,  the  movement  of  the  piston-rod ; 
second,  in  registering  electrically  the  pressure 
of  the  tteam  at  a  given  moment.  For  furtlier 
details  see  La  Valum  of  July  13. 

An  apparatus,  recently  devised  by  M.  Bartoli, 
offers  an  elegant  realisation  otan  idea  which 
is  not  novel,  and  which  consists  in  proving  the 
existence  of  a  very  weak  current  by  employing 
the  invisible  bubbles  which  it  produces  on  an 
electrode  of  plalinnm  wire,  to  cause  a  violent 
ebulUtion  in  a  superheated  liquid.  The  plati. 
num  wire,  rendered  inactive  by  a  suitable 
proceai.  is  placed  in  the  superheated  liqnid, 
and  terminates  in  the  upper  part  of  a  small 
npaule,  which  is  suddenly  emptied  of  its  water 
through  the  vapour  formed  in  it,  when  there  ia 

Ksaed  b^  the  wire  a  current  ot  diacharge  of  a 
yden  jar,  or  aimply  the  spark  of  a  good 
electrical  machine. 


LETTEBS  TO  THE  EDITOE 


■Imri^iiafllaitr'fc 

t  Mllar  r*V<etfwlv  ni 


mrri^iiJiala.  Tb  Mllar  r*v<etfiills  THwrtf  Ua(  aU 
HMrfsaNsw  iliwU  kt  dnMn  up  •■  briOtv  M  pMtUa.] 
ill  nwmi—HirtJfinVwH  ti  ■tJriiiiHa  tin  MtUar^  Om 
susa  Utcmmnc,  31,  nwMMk^trMt,  Oamit  gartm. 

in  OwtiHi  ■»!  futdjbf  (M*n  t*  h  madM  PafM*  W 

'dw  leJiMittU  MWmh,  OtrrttmmtimtL  ■kM 
«y  LttUr  prnwul*  JmtM,  will  Mift  k* 
tlu  UMdltfr  g^  Ux  irifin,  si  <hU  u  tka  IKifa  «■ 


WB.  VnlSOK'J  BBFIiY. 
[lU2i.]— I  HOPS  yoa  will  bs  able  te  afford  rpsoa* 
for  tha  fiablication  oF  my  taply  to  tba  tslaffimn  •( 
HsMrs.  Pieces  sad  Hufbaa,  printed  in  joat  lasmi 
of  June  28-  Ths  rrpJ;  in  priatad  in  ths  Neui  Titri 
Tribtiit  of  Jans  37,  1878.  I  notios  sn  srtials  is 
the  ume  Dnmbw  handed  "Wbo  lovsnted  ths 
Microphone  i'"  Allow  ma  ta  stale  Uiat  ths  writsr 
has  sviriently  obtsiaad  the  tashaiaal  information 
from  EtgiHferinf,  to  whom,  at  my  reqneat,  Hr. 
Praaeott  s«st  pnxih  aod  oats  of  that  pertiiRi  at  his 
work  on  talepBOny  deseripUve  of  m;  osrbon  Isls- 

C«.  Tba  srlinla  na  pafalished  in  that  Jnnnwl  bos 
mntilatsd,  and  sredit  is  givsa  Prof,  Hnghas  tnr 
exactly  what  bss  basa  snpprasisd  from  ths  prsofs 
sent.  Tonr  ortiole,  bowevK',  asatains  oss  short 
■sstones,  whish  did  not  sppsor  In  SnoinMria^,  whioh 
oallifi«  ODS  ot  ths  distinelive  cWma  of  Ptvl, 
HaghM.  I  qoote  i— "  Ths  inSaiiblB  plsis  ot  eodne 
msrelj  serves,  in  eonasqnanaa  of  ita  eooiparstivsly 
large  area,  to  eonseatrate  n  eoondarabls  pertisn  ef 
the  unomiu  wavaa  npon  tha  amsU  oorbos  diiO.  A 
much  HTsater  dofraa  of  prcssnrs  Ibr  any  givtn  sffort 
on  the  port  of  the  ipaakar  ia  thns  broaaht  to  bear 
on  the  diss  than  oonld  be  obtmnad  if  mty  ita  imall 
turfaet  alma  inra  aaoit." 

Beaeath  this  sentensa  Iha  writer  aays  i— "Lst  it 
baramambered  thai  in  tha  miamphons  tbue  b  raolly 
no  diaphiagsi  at  all,  and  it  is  etaaa  that  Mr.  Edison 
hsa  writtaa  nsdar  a  misapprahsnsion,  for  hit  in- 
BsriUa  ptate  ii,  to  all  intanta  and  porpoasa,  s 
disphratnn-" 

The  words  thst  I  hsve  Italiciiad  snrely  mssnt  it 
thay  mean  sajthiag,  that  I  did  jnit  what  Mr. 
Hngbaa  olainu  aa  »  cUatiacdva  taatora— ^.a.,  talk 
dirioily  agalnat  the  earlion.  Bat,  findlnff  the  reinlto 
improved  bj  adding  the  ptate  to  ooneaBtrata  ths 
wavaa  npon  the  diso,  I  adooted  it  as  a  praetiaal  ia- 
prnvttient,  aspaeially  as  it  prsventa  ths  spittle  from 

The  foUowioa  pai««rapii  was  anMrssasd  by  the 
writer  in  EngiMttring.  "  •  •  •  I  disBOVWad  thst 
my  priseipla,  BOlike  all  other  asoastfoal  dariom  for 
Uie  trsnsmisiioa  of  speaoh,  did  not  raqaira  any 
viliraliooaf  the  diapbrogm— that.  Intact,  lh«  aauad 
laavweofid  ba  Irantfermed  inta  abdrieal  pulaa- 
ticnu  irithoiit  the   insMnwnt  of  any  tiifsritniiio 

ilngC        ..__.    .__,     .,_. 

Edlaoa)  by  disooreriog  thai  all  oooduotiBg  snb- 
ataoeaa  msj  ba  employed  with  '  aqnat  aneoai*.' " 

I  iqnote  anothar  paragraph  lappreSMd  from  fiwi- 
nsannir : — "  ilr.  E'liion  has  fssnd,  haoever,  that 
plnmbogo,  hyperoiida  ot  lead,  iodide  of  copper, 
powdered  (*a  retort  oarbon,  blook  oxide  of  mso- 
sBtiaae.  aaorpboiH  phasphoma,  fioaly  divided  aetols, 
y  solpUde*  Bsay  be  nied.  Indsad,  tufta  of 
itsd  with  varions  metals  by  ehsmioal  maona, 

r.__ied  intobattoDi,  have  alao  bean  employed, 

bnt  thay  are  all  Isn  atnaitire  than  Ismp.Uaok,  and 
have  oaawqnentlybesn  abandoned." 

How,  if  Pnif.  Hoshn  has  toand  sny-othsr  anb- 
atanoa  not  inolodad  is  this  list  thst  may  bs  nsed 
with  "  equal  inoeeu,"  I  shoold  like  the  name  ef  it ; 
bnt,  above  all,  I  should  be  hapj^  le  learn  for  what 

pnrp '- '■ '  '    ' 

bytl 

carbon  teiaiibons. 

Menlo  Pork,  N  J.,  U.S.A.,  Joly  11. 

MicBOPaovnB  and  BLXOTHZCITY'. 

[14626.]— Ths  invantioiia  of  the  last  taw  months 
have  inter«ted  me  immansaly,  and,  finding  joac 
ootisHoadants'  exparimants  very  iateraating  la  ma, 
I  send  yon  some  of  my  eiparianea)  and  ideas.  I 
have  wide  tolaphODaa,  miorophonei,  and  a  phODO- 
if  whioh  work  satistaetorily,  bnt  bid  the 
lost  iaterasting,    I    have   made 


graph,  all  of  K 

■        '    le  tt -    - 

several   diBaient   woya,    and  a 
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.._,  ___,  .__,  .nUnrfare*.    For 

.  ■dmI  hurt  a  w^oh  laid  oa  mf  miprophone  bai, 
and  Uw  telephona  (>  powerful  hone-Bhiie  box  tel«- 
fhoaa),  in  >DOtli«T  TMn,  icndi  fwtli  a  load  Minii^i 
wbieb  11  diitiDoUf  bwd  20tt.  off,  bat  what  I  ham 
faiM  to  aMMtnt  for  jet  u  a  vanatioii  in  power.  It 
Ii  ftmerally  '"■*"*■■""■  ^  but  bai  HiniomiiM  grown 
weaker  sradnally ;  ■ometimei  the  wkteli  wTI  oeaaa 
to  ba  hMrd,  eieept  bf  pladoK  the  mi  eW e  lo  the 
telephone  moathpine,  and  Iken  ao\j  verj  mwardlj, 
sod  perbl^  nm^n  lo  for  ten  mmntea,  then  all  at 
ODO*  eommeBee  loud  operaUona.    Thie ~'''~ 


Thinking  at  Bnt 


le  able  to  notice  as; 

, -.  Bnt  itwM  from  a  flj . 

earbOD  I  hare  MTsrad  it  from  all  outward 


It  lettlinr  01 


inlamiptioa.  The  ihake  of  the  room  from  Tebielen 
piTT'nt.  opaoiDit  and  oloeing  doon  or  trindoiri,  does 
not  eaoie  it,  ae  I  bare  tried  to  canM  it  and  bare  not 
•neraeded.  Tbe  tonnde  nrj  eometinei  like  lonade 
carried  away  bj  tbe  iriad,  at  otben  there  ia  a  ainy- 
ing  and  iuring  dcuh  ;  wban  that  ia  beard  tbe  eleotnc 
nark  it  gtmenll;  rieible  between  the  carbons  in 
the  mioTopbaDe.  Tonr  oorrespandsnt,  "  L.  B.  8." 
a4548),  speaks  of  tbig  I  see,  but  I  don't  think  bis 
idea  is  a  convet  one,  for  I  Bod  the  oaute  of  that  to 
be  lifhtauH  of  oontaet.  Tbe  mioroplioDe  I  bare 
faeaid  it  ofteneat  with  is  tbe  balaooad  oarbon  <Na. 
14505,  p.  3S3),  aad  it  senanlly  oconn  when  I  am 
Itetting  the  taneion  ricbt.  For  instanea  I  h;  a 
watch  on  tba  mioropiiona,  and  then  adjoit  tba 
babweeof  D;«rbon  toMtthebaatreanlt,  bat  find 
I  get  th*  elMinR  when  the  oarbon  is  orerbalanoed, 
BO  tlvt  it  wonld  fall  off  if  there  was  no  eleetrioi^ 
pMiing  (tor  electrici^  attraots  with  Tet;  light  oon- 
taet), eo  I  tbink  tbe  ansiofr  is  eassed  by  tba  msb  of 
elaelrlaitj— in  faet  yon  hear  the  cairaBt  paising. 

I  oannot  help  thinking  tbe  micnphone  will  Ds  a 
gnat  aasistaace  to  finding  oat  sometlung  more  than 
wakoow  aboat  elootricstyat  praieDt.  For  instanoe, 
with  Ita  airiitenee  we  ean  hear  Mnnd— in  feat,  I 
tmjhtarHi  by  plaaiDgthetwowireaoa  tbetonjro«< 
'  lae  tofetbar,  yon  ean  taste  it.  With  a 
■g  on  the  mienmboDe  yon  Ban  /eel  it  in 

, B.  and  between  the  carbons,  witii  earefal 

KyMtBBot,  ••«  it,  and  see  also  that  it  ha*  tbe  powBT 


oal  sounds  from 

, __    , J   withont  any  com- 

tmting  vin,  but  they  are  so  weak  that  Iht; 
an  nsoless  at  preeent.  Thinking  perbapji  othere 
mv  be  able  to  improra  opon  it  I  msotian  tba  etpe- 
limnt.  Attadi  one  wira  of  your  telephone  to  the 
gaa-pipe,  and  put  the  otho  wire  in  the  earth ;  nam 
go  to  some  other  part  of  the  honsa  and  attach  on* 
wire  of  tbe  iBion>phoBa  and  battery  to  the  gaa-pipa 
and  the  other  to  the  (arth,  and  yon  can  bear  a 
tnaug-foik,  ritber  its  tone  or  the  efastter  osoaaionrd 
by  it,  when  tba  ends  are  allowed  to  tonsb  tb*  dim- 
phiBgm,  bnt  oannot  bear  the  Toioe.  The  eiperiment 
tbow*  that  tb*  gaa-pipe  is  a  oondnetor,  and  may  yet 


I  hare  forgotten  to  mention  that  I  bare  tb* 
"pboDograph  tranimittinR  tunnel"  on 
tebphoiie,  for  the  mioropbonical  resnlls. 
ban  two  band  tslephona*  attaehed,  as  I  bka  to  let 
tbOBBwboliBtan  naaboth  at  tbeiame  tiiaB,Botbat 
tb^  m»  egpwJeaea  that  paooliar  sensation  of  not 
Mng  abto  to  hear  in  either  ear.  bnt  hear  and  fad 
tbesoandBattbebMkof  the  hen'      '~ 

an  artienVUiaff  nierophone  like  (    „, , 

S.  BlakeboTMh,  F.O.8.,  F.H.S.,  Ae.,  bnt  do  not 
Snd  it  answer  better  with  the  magnet  than  without. 
I  sappoea  the  laolt  is  mine,  bnt  eaonot  trao*  it  yet. 

Bye.  J. 

THB  HIOBOFHOira  ASD  THB 
TBI-aFHONa. 
[14627.]—!  K>AJ>  Ur.  Edmnnd  P.  Toy's  latter 
(p.  443)  with  mneh  interest,  as  his  «xperimeats  and 
o^ioD  seam  to  oonGrm  nun*.  Wkwi  I  weak  ot 
more  or  !*••  oontaet  I  bmui  praotieally.  Thao. 
retieally  th*  moleenlsa  are  not  aotaally  toaohinf 
eren  if  theanlNtMicebe  rigid.  Tba  flyio  walkiiu- 
eaiMM  more  or  la**  oontaet  in  tlu  Dioropboiw.  IE 
be  (the  fly)  bunee,  piake  or  break  oontaet  may  b^ 
tba  renlt.  Thie  ia  the  londest  noise  heard  in  th(. 
UvhoM  M  reoeiTv,  bnt  tins,  in  my  opinion,  doee 
not  wyrosant  the  true  ■oaod— the  &y  eioiply  ehakea 
tba  mierophone  and  tbe  telepboo*  regi*tai>  the  time- 
It  doea  not  sewn  to  oocnt  to  moat  eiperimeatem 
that  if  the  fly  were  plaead  direct  in  tbe  ear  the 
rssnlt  ot  true  sonnd  wonld  be  better  than  with  th? 
uicTophone.  Tbe  same  may  be  said  with  respect  tu 
using  the  microphone  for  snrgical  purposes ;  tbr 
"  g  ot  the  hoart  Tariee  the  contact.    The  sounil 


a  IS 


Tbe  3  forms  giten  in  my  letter  are  eqairalent  to  16    theae 


I  changes  of  climate  are  the  indirect  reanlla  1 
tioni  in  the  eceeatricity  oC  tbe  earth'e  orUl 
lireoeesion  ot  theequinoies,  As.  TlaseaalK 
plunameoa  we  hare  already  desoribed  (p.  1 
it  may  ba  as  well  to  recall  tbe  fact,  that,  b 
qnence  thflriKif,  the  orbit  is  being  canting 
gated  and  being  luroDRht  back  almoat  to  dt 

Xio,  and  that  enrnmer  and  winter,  in  tie 
k  long  aeriee  of  years,  oscnr  in  all  pari 
orbit.  At  present  tbe  ecoentrinity  ia  small, 
northern  winter  oeoure  in  psrihMion,  or  w 
Mrth  ia  OMrest  the  enn.  The  theory  we  (a 
to  elnddate  affirms  that  when  the  nottbera  1 
in  aphelion  at  ■  time  when  eecentrieily  i*  1; 
nortbem  hemiaphere  will  be  glaciated,  ■ 
■oathem  hemiaphere  be  enjoying  an  inti 
climate ;  bnt  this  resnlt  ia  brmurbt  ab 
secondaiy  canse*.  We  will  prooeed  to  eho- 
that  a  glacial  period  would  not  result  diraat 
sauea  ;  and,  aacoaitly ,  how  a  glacial  n 
produced  indireotlr.    The  first  pnnt  e 


7       2     13     IS 


6      9    16      3 


1     14     II       8* 
ty  performing  the  transpositiODS  there  reFerred  to. 

Can  any  oorreapondent  say  bow  many  forms  the 

inare  of  4  admits  of  I    And  how  ean  it  be  pnred 

lat  no  other  are  possible  f 

The  analytic  method  ia  not  a  safe  gnide,  becanae 
(1)  it  giTse  dnmmy  square  in  which  soma  unmlwm 
sre  omitted,  and  others  put  in  more  than  onoe  :  (2) 
it  does  not  giro  erery  poesiUe  form.    The 


a  look  on  the  uomber*  ai 


inltlplea 


,._.  the  remainder— thns,  lb 

Two  snbordinate  squarea  are  formed  in  one,  and  the 

contenla  of  each  cell  added  to  the  ooTresponding  ccU 

*t  the  other  to  fill  tbe  oeUs  of  tb*  psrfeot  square. 

0321        1234         1  14  11    8 

2    103.432    1„12    7ai3 

1230*^11148         68  1G3 

301S       3412        IS    45  10 

Sere  is  on*  instanoa  wbieb  riolatea  the  aaalyaia,  and 

;et  ia  perfeet : — 

12  16  IS  0033  1343 
13  14  43  3300  1243 
12  79$  2121  4312 
8  11  5  10  laia  4312 
the  diagonal]  in  tbe  analysis  riolate  tbe  rule. 

It  is  worth  natice  that  it  any  eren  equare  ba  cat  in 

foarlers,  and  these  transposad,  the  upper  two  to  the  ' 

bottom  and  tbe  right  band  lo  tbe  left,  a  new  pwfeot 

iqaare  ia  formed.    Thus  from  the  abore  we  obtain — 

S      «     12      7 

5     10      8     11 

Itt     IS       1       2 

4      3     13     U 

[t  is  evident  tbe  diagoaala  are  prsaarred  as  well  aa 

Ihe  rows  and  oolnmns. 

I  bare  gone  to  a  good  deal  of  tronble  to  try  and 
liscoTsr  an  exhaBstire  law,  nnd  I  hare  sooceedsd  in 
Usoorering  proofs  that  tba  number  most  lie  within 
sertain  high  numbers  j  bat  1  have  not  yst  got  a 
definite  reeolt.  I  shonld  begladtobaTetheformnla; 
nf  Messrs.  S.  and  J.  Jewabuy. 
Leeds.  3.  O.  T. 


..,..  lly  beanw  . 
periods,  Ac.,  and  tbe  said  artiele  ooaelodee  with  .. 
qnery  as  to  what  ars  the  general  opinions  of  geolo- 
l^la  asd  physicists  with  referanoe  to  the  concln. 
aions  arrirw]  at  by  the  profeisor.  It  may  be  in- 
teresting to  joar  readers  to  compare  tbe  riews  held 
br  Dr.  CroU  and  Mr.  Sidney  Skartehlay ,  on  the  same 
snliieet,  aa  laid  down  la  tint  eiceUeot  work  "  Tbe 
Physicsl  System  of  the  UaiTene"  (aa  exoellent 
masualfor  the  carrfulstndentl.by  Sydney  Skerlohley. 
London  :  Daldy.Iabiater.  and  Co.,  1978.    Afterdis- 


tew  words,  ^be  total  quantity  of  beat 
from  the  enn  daring  one  rsTolation  ia  iorm 
portional  to  the  minor  axia  of  the  orlnt ;  aa 
diffrrenue  of  the  minor  axia  at  the  periods  0 
mum  and  minimnm  rroentridty  ia  only  as 
1,000,  tbo  qnantity  raraaini  praotioally  tb 
and  can  haTs  little  or  no  inflnenoe  npOD  ' 
It  is  quite  otherwise  when  w*  oooaidor  the 
effects  ol  variatians  of  aooeotiimty.  Tak 
mean  distance  ot  tbe  sun  as  01,400,000  b 
ve  bare  done  tbroa);hout  the  TOlame,  ««f 
when  tbe  eccentricity  is  at  its  snperie 
(0  07775)  the  apbelloa  distanes  is  9e,5oe,3S< 
tbe  peribelioa  diataace  S4,293.SS0  milse,  1 
difference,  eonsmoently,  14,212,700.  Xbe 
of  heat  reofllTed  l^  the  earth  in  these  two  j 
if  as  IB  to  £6.  Let  winter  in  the  narthsn 
iphere  (and  for  the  fatnre,  whan  winter  1 
mentioEud  the  northen  wiotsr  will  be  nndi 
happen  in  aphelion,  when  tbe  eocentrieity  i 
floperior  limit,  ae  it  must  h>te  done  owieg 
OMsion.  The  earth  will  Am  be  B,«U,87( 
farther  from  the  son  in  winter  than  at  fnsi 
the  direct  beat  reeeiTed  will  be  one-fifl 
and  during  snmmer  one-Gftb  moro  tha' 
Next  let  winter  oeenr  in  perihelion  wb 
eccentricity  is  at  ita  greatest.  Tbe  earth  w 
be  14,212,700  miles  nearer  the  son  in  winter 
oar.  Tbe  winter  will  then  be  ooaapa 
n,  and  in  onr  latitude  the  diffsnnee  o(  b 
between   summer  and  winter    will    he 

lilated.     Now,  as   winter    in    one    hn 

oorreapondi  with  aammer  in   the  other,  it 
'  wbDe  one  hemisphere  would  Iw  rndm 

«e  ot  summer  heat  and  winter  cold  (a 

Bret  illostratiOD),  the  other  wonld  enjoy  a  p> 
immer.  From  thie  we  gather  (1)  tfakt  It 
'  Ugh  eoeantricity  with  winter  in  aphelion 
loe  eitoemea  ot  heat  and  eold  in  that  hem 
id  to  minimise  tbe  diHsrenoe  of  snmmer  a 
r  temperatnre  io  the  other ;  and  (2)  tha 
the  one  hemiepbere  is  being  glaaiated,  the  1 
psssing  throogh  an  interglacial  «poefa. 

Attv  aome  foTtber  eladdatian  of  thia  thao 
Skertchley  earns  op  in  tbsae  words  :— 

Hero  we  bare  a   complete   eiplanalioi 

se  of  interglaoial  periods.    The  eceen(riei< 

and,  indeed,  aetnatly  doee,  remain  high  for 

nbe  nMnearad  by  hnndrede  of  th 
■ring  whioh  time  tbe  eolstitial  poi 
many  times  eomplete  thrix  rerolntioD,  ai 
'-'e  rise  to  alternate  glacial  and  interglatnal 
eaeh  hemisphsro.  fiat  the  theory  does  v 
_  eren  than  this.  It  gires  as  the  date  of  tha 
period,  which  began  abont  200,000  years  ai 
terminaled  abont  80,000  yean  sinoe.  Dnri 
era,  glaaial  and  interglacial  parioda,  of 


is  heard  moro  perfootly  b;  plaoinR  the  ear  direct  to  thi ' 
aonrco  of  sound.  I  look  upon  the  micropbeiie  as  n 
means  of  conveying  sonnd  to  a  distance,  not  at  all  a 
nagni^ring  trae  sound.  I  abould  like  to  knov  ,  t^^ 
wbetlwr  the  telephone  ia  na  lenaitivc  toindnction, 
o^g  the  mierophone  as  a  transmitter. 

B.f}.  Bennett. 

ICAQtO  8q,nABXS. 
!8.]— Unlisb  I  hare  mistaken  bis  meaning,  1 

.4601)  is  incorrect  ia  sUting  that 

hare    oenplemwitsiy    IgBrfs 


with  reterenes  to  the  variation  of  the  obliquity  of 

the  ecliptio,  and  consequent  shifting  of  the  position 

of  the  poles,  and  proring  by  dose  reasoning,  that 

anyanch  TaristioQ,  far  from  beinji  followed  by  an  " 

crease  in  cold,  wonld  actually  isnae  the  polar  regi 

to  beconie  exceeaively  hot,  or,  in  our  anthor'a  1 

worda,  "  Not  only    wonld  every  partiele  of  ioe 

pated  in  polnr  refriona,  bntthe  very  seas  anmnd 


lied  in  pel         .,         , 
I  pole  would  be,  for  apvsral  moaths  in  tlie  yesi 
the   boilisg  point,"   Dr.  CroU'a  theory  '     " 


low  «n 


in  the  obliquity  ot  the  ecliptic, 
or  any  alteration  ia  the  equatorial  bulge.  Ur. 
Bkeitobley  eays  :-"  Dr.  Ccoll's  theory  ia,  that  tha 


I  brli^Te  thst  the  abore  explanation  La  ii 
way  satijCietory,  and  in  accordance  with  the 
tacts  ;  bnt  it  shows  that  the  earth's  age  eai 
deduced  trcm  the  glacial  period),  as  the<e  ha 
many,  and  alternating  with  periods  ot  tropic 
S.BotI 


and  p.  171,  Vol.  XTIII.),  Ivontar«ltc__ 
reply  to  a  query,  that  the  canse  of  elebl 
Urassirie  was  not  rightly  anderstood,  and 
of  your  correspondents  were  kind  enouih  ti 
my  remarlcA  and  give  tbe  rssnlte  of  practin 
rience  in  connection  with  club  root  and  ambi 
that  timo  "  clubs  "  were  supposed  to  be  cai 
either  the  cabbairc-fl*  (Anlhomyia  brauicx 
apeoios  of  Cynips,    thongh  some  writers  hi 

feeled  that  a  weevil  had  afaand  in  their  prai 
pointed  ont  certain  taela  which  prevented  1 
acorptinR  tbe  osoally  reenved  dictum  (|(a 
dnctHJ  hv  a  Cynipe),  and  ventured  an  opini 
"dubs''  were  not  dne  to  insect  agency  ati 
the  simple  nwson  that  I  had  foo^  many  1 
the  gboiit  at  an  insect  visible.  I  also  sagaVst 
tha  subject  was  worth  nwra  infiiei  thnnitb 
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tL  Timk  wu  ia  1678.  I  find,  fiM  b 
b  Vatara,  of  JnW  II,  bj  Mr.  E.  Psmri 
i,  tbrt  in  tha  Boduiitcha  ZeUunt  for  Hny 
15,  tto*  apinMnd  ■  ihcit  aivbMt  of  &  mh;i 
T  H.  'WoTMlip,  Moi*  the  Bolaaleal  Sratioi 
Nrtnnl  HMon  Saoa^  of  St  FiitviibarK.  du 
1  of  Uudi  at  tba  pranom  jsw,  on  the  wma 
dinwa,  mnd  within  th*  laat  few  mda  be  hrn 
dtba  foU  BMnMir.  Ulutntad  «itb  npmnl. 
rfifuM.  Tb*  iMmair,  un  Mi.  Wnght,  in 
nwB,  bat,  tiuuika  to  a  oolUsKua  (Prof,  li 
Mw),  ha  haabaaa  abls  to  (t'san  a  notion  of  li- 
imtVMtiiif  ooDtanta,  in  which  he  hea  bB.n 
mbtad  tv  the  beaotif  d1  fiiuH.  Tb*  dir 
lewn  ia  Boiaia  aa  "KaimalnBia  £ 
lift  -  Cabhaffa,  Kik  =■  Hanua).  AbovL 
fMWi  linaa  itwaa  ao  tili«B«lj  pranlot  tb»t 
frtabia  erapa  about  St.  PaternharB  failed. 
M  OoraraiDait  oidand  an  inTextigatiaa.  fivm 
■neb  iatomation  wai  abtaiiMd  a*  to  thf- 
aijoptad  iu  diffanmt  eonntria]!  tor  ita  onra  -, 
J  aowiog  the  rtohdiI,  befora  pUntinft  thu 
Titboommon  uut,  wood  aahca,  or,  before  all, 
Erer;  on*  hoowa,  too,  that  in  tmuplantiaK 


FaBiitb  BeaeoB,  2,187,  being  the  np  Seatoh  «at«ea 
(1.25  |>.ai.  axpnu  Cram)  «>■  IMb  or  SOth  of  laat 
Jul;,  aa  *be  wan  at  that  date  at  Cnwa  mnniig  to 
London  ia  the  No.  1  link,  whieb  iba  bai  dona  em 
■inoe  abe  waa  bnilt,  and  Loodon  eannei,  9,191, 
2,1B4,  2,1M,  1,003,  1.003,  871,  372,  1,006, 
ranDing  that  tiaiuin  July  laat  yeai. 

SoDW  waaka  back  I  m«  aqnm;.  Ho.  32606,  whieb 
baa  not  bean  aaawned,  I  baliara.  L.  and  N.  W.  E. 
Blooaar  en^nea  haTS  ioiide  o^linden  lingla  fram- 
infT,  and  are  not  coupled.  Hintoda,  1,B07,  fTo.  2 
liocket,  1,810,  ar«  tha  aanu  olaaa  :  ther  haTc  oattide 
Fjlindera  7ft.  wbetii,  and  are  limilar  to  Udlth, 
1,427;  Alfred  Fagel.  l,429j  or  latdy  of  tba  Lake, 
£31,  only  amallar.  There  are  notnuany  of  the  claM- 
TbetoUowing  1  know  :— Oentaar,  BktM,  Pqiaana, 
Btna,  Maralbeo,  IJaaton,  and  aaa  or  tim  ntare. 
TUa  alio  anawara  qaerj  33128,  p.  457.  "  B.  N.  U." 
mnit  not  cmfuie  tba  new  emplad  eagiaea  now 
rnnninff  the  8  p.m.  London  train  fnm  Loodoa-read. 
Matt  of  tba  Btooman  hii>a  eabi  otbt  tlie  footplate, 
bntnotaU.  687  baa  not,  nor  698,1,198, 1,200,  991, 
819,  SSO,  854,  691.  Nut  weak  I  wiU  giTB  a  liat 
witb  nnmbcn  of  tba  BWonore,  and  tbay  will  be 
oaafnl  for  rafaraaoa  t  and,  if  aar  madar  oaiaa  for 
tbem,  I  wiU,  bjr  obaaei,  give  aU  tha  N.  W.  B. 
anginea  ia  a  taw  waeka  oaa  olaia  at  a  time.  Tba 
tTaoti««  feraa  of  Preaadent  ilaaa  (qneiy  33414)  u 

"■> -f  UaipiM,  ««.,  obH  826571,  and  of  i«dr 

77-066.  I  halie*a  the  enginea  munbend 
rrain  1,437  to  1,436  aia  tba  seweat  of  thla  elaaa.  I 
'  :i3G,  aad  get  data.  Tba  PraeedMt  elaaa 
lb  mail  fran  Bmibj  to  Crawa,  and  tlwn 
"    ""'""  data  of  Mgina, "  '- 


__.ja  could  well  keep  ahead  of  an^  treib 
loee  of  the  diaeaae.  Bnt  H.  Wonaia  went 
ically  t»  work,  aad  ha  wa«  oat  long  in  dia- 

■■"■  " aaof  tbadiiaaaawnaayaraaiUo 

'iutiHwitb 

.je  other,  and  tha  tMnli  of  aoa- 

_  _jreh«B  eaniad  on  thmogb  t87S,  1876,  an)  Cariiale.  The  enginea  aantionad  on  paae  816  at*  a 
ar,  hara  raaollad  in  nearlr  tba  wbolalifa-  rollowa  :— 5(>1,  Prmae  Omw  ;  633,  Prlnoe  Alfred; 
cf  tbii  new  plant  bring  diacoraiod.  It  i.  ,  »I,  J^an;  S9I,  Traothami  887,  Knowilari  695, 
"lamidiophifTu  bramem,  aad  ia  decidedl-,  I  roreh ;  565,  NapolMa  i  733,  Clna ;  dM,  Sonlt  t 
•rlT  allied  to  the  Cbrkndla,  bat  the  nc  i31.  Lad;  of  tha  Lake.  All  othara  are  WaUi-a 
'    ''  amM,  andwiU  ha  fonnd  in  tha  liat  I  gire  in  thia 


•rlT  aU 

f  nia  gT«>p  daily  eouing  to  light,  ■,. 

rmt  In  tbev  daialopaant  that  mnab  t 


a  be  attempted.    One  n 


*  nadantood  by  »  abort  bii- 

tbeplanfahfe.  Take  an  eU  wrU^dataloped 
F  a  aab-root,  aad  eumine  tba  tiaane ;  moat 
arenebjBateaa  ealla  will  be  foand  enlarged, 
wehj  content*  gone,  and  thoy  themeelTa!i 
with  a  naee  of  apM»>Uka  bgdia* ;  by  the 
r  dirintegratioa  of  the  oellnlar  tiaaae  thaae 
Tilt  gat  ralaaied,  and  after  a  lapaeof  aii 
it  of  each  apora  will  proeaed  the  wlada  of 
•nts,  which,  ooknulMe.  hot  nnelaatad,  wiU 


4-baira  of  tha  aaaraat  jvooi^ 

One  end  of  the  plaimodiam  u „ 

Unm.  The  apocee  aeon  penatrata  into  the 
lera  Ihey  will  look  jn>t  like  Myiammb*. 
he  eelli  up  with  delioate  plaamodie  projoo- 
■tj  will  LBil  BOOn  doTelop  loti  of  apom. 
U  forU-er  cantaniinata  Ifae  oaUalac  tiaane  of 
,  and  in  proeean  of  time  Ibe  toimatian  of 


I  tbs 


■pore*  are  ppberieal,  i 


iiOotncoTzvs  Hxroiim  bhmsb. 

[1463:1.1— Aa  then  haaa  been  tenrnl  inqniris*  _ 
(he  Eii«Liaii  Hbceaxic  at  to  wbara  oartun  loea- 
notire*  an  atatuoad,  tha  fallowing  table,  thoagh 
boompleta,  may  be  of  aerrioa  to  partiaa  who  would 
like  to  know  wbva  anginea  on  tha  L.  and  If .  V 
kloog.  Oa  the  tender  aida  of  tha  waatharboard,  ._ 
m  the  baek  of  the  cab,  U  an  oraUlnped  white 
cnanal  lab,  wilb  blank  finrat  on ;  the  nnmber  on 
tbia  tab  4osot«i  tha  abed  the  engine  faelongi  to.  I  do 
lOt  knew  tten  aU,  bnt  I  give  What  I  ean : 


1 

Ifi 

Leadi. 

lEJ 

Birkeabaad. 

Cheater. 

Bwgor. 

eecda  be  >own  in  a  watah>gl>a>  and  inp. 
h  diatilled  water,  and  tfaortly  alter  th« 
■arance  of  germination,  a  nuojUr  of  rporai 
idiophara  brattira  be  ailded  to  the  water, 
a  be  faond  to  at  Srat  float  tioely  in  the 
at  aooaer  or  lat«r  will  link  and  attach 
■  to  the  delicate  roothaira  of  the  little 
,  and  iu  thie  way  their  whole  hiitorj,  ao 
n  known,  may  witb  facility  be  tnuwd.  It 
eworthy  that  tbo  whole  dimi  breuki  into 
at  once,  aa  b  Cbytridinni  proper.  There 
tm  to  be  as  yat  no  conjugation  detected, 
lU'modiA  would  a.ppaar  at  if  they  abao- 
:ul[ed  the  starch  grannies  on  nhieh  they 

lo  apology  for  rtqmwting  the  insertion  of 
',  as  I  think  BOW,  aa  I  thought  before,  that 
■iuiilor  eubjeota  nil!  well  npoy  those  of 
era  who  hsre  tha  leisure  and  means  to 


nil  ceitainly  tbe  ntudy  of  such  subjects  at 
ithmots  in  eubbagm  "  is  of  more  Talne 
rnolulion  of  diiHoult  diatomu,  which 
be  after  all  veritable  cbamsteoai. 

Baul  Bymea. 

.  ASD  If.  W.  H.  EB'QISnCS. 
i— In  answer  lo  "  L.  L."  (latter  UJ03,  p. 
rruoD  the  engines  nuw  wachiug  the  news- 
ma  from  Kitgby  to  MaacheBter  do  not 
Fore  2.<>  p. IS.,  id,  that  there  is  anotber 
fine  at  Crewn  to  take  np  the  3.(1  p.m.  ex- 
it, which  euRine  hu  eome  from  Uugby  at 
.,  arriring  at  Crowe  1.13  p.m.,  ftaying 
arriiing  at  Kuaton  7V  p.m.,  lenvins 
,  arriving  at  Buaby  11,2(1.  No.  StiS  to 
w  in  the  shi«)s  at  Kugliy ;  867,  Knownley ; 
iiam  i  and  m?,  Oilin,  are  mnning  in  their 
fancy  "  W.  J.  S."  must  bo  wrong  about 


34,  St.  Halan'a. 
85.WIgan. 

26,  LiyaipaoL 

27,  Fraaton. 
38,  Camfortb. 
39,Carliile. 
80,  8brewsbnry. 


On  tbe  Midland  line  tbe  name  of  the  driver  and 
<  lio  abed  be  was  at  waa  paintail  on  the  engine  head- 
lump,  but  I  caanot  epoak  for  tha  preaent  time, 
t  bough  I  tiave  no  doubt  the  plan  ia  still  in  Dtc 


July  ^0.  B.  V.  H, 

aivoi-xi  V.  oouPi-xiD  BvaiBma. 

[;i4(»3.]— I  AIT  somewhat  amnsed  at  the  varying  cri- 
ticumi  mylatler(l4535)  huealledfortb.  Treadaoma 
•}'.  your  correspondents'  coatributiona  with  intoreat, 
l)iit  eannot  see  why  one  or  two  should  tall  foul  of  me. 
1  travel  abant  Once  every  wiek  on  either  oF  the  lines 
iji  'jueaticn,  and  have  evory  cpportnuitr  tor  obaerv- 
rtig  what  I  wrote  about.  It  ia  evident  '•  L.  L."  baa 
nat  noted  carefully  my  letter  whioh  he  correota.  The 
'  adverted  to  referred  to  tba  past 

.. in^,  whan  Uiay  took  50  minotee 

1^  the  31  miles,  which  I  beg  again  to  say  ia  not 
inch  above  39  miUe  an  hour,  and  I  am  perfectly 
.i*are  that  the  present  spaed  ia  as  mentioned  by 
"  L.  L.,"  which  still  bears  out  my  remark  that 
cfen  thaprwent  running  is  oat  as  good  aa  the 
Cheshire  L.  CZom.  doing  the  36  miles  in  tha  same 
lime,  and  that  the  Cheshire  Linea  Committee oomiag 
Icirwaid  to  do  it  in  4ii  minates  oompellad  the  Ii.  and 
N.W.  to  do  it  also  in  the  siune  time  by  their  route. 
I  bpg  niw  lo  say  tbut  "  Fiaem  B«ipice"  need  not 
coniider  me  "  unfortuaata,"  aa  1  waa  simply  speak- 
ii«  of  the  fast  rnnniiig  on  the  rival  lines  without 
iliciding  the  point  thuC  a  company  owning  "ooe- 
ttird  "  jointly,  yet  may  not  be  spoken  of  aa  among 

tlieoompBDy'a  running  tniina  therefrom.  I  may  leave 

utber  critics  alone,  oa  their  own  letteie  do   not 

caucide. 
In  conclosiOD,  I  beg  to  point  out  that  tha  10  a-m. 

fiEUU  £uaton  runs  at  tS  5  miles  ao  boar  aiaraiir. 

wiich  ''  alight]^  exeeeda  "  41,  asjny  frieadly  c 


'L.  L.,"  menuona. 


I  obaerved  an  inqaiiy,  I  forgat  b^  wbon,  nbat 
eaginaa  had  tha  mmpany'e  arms  painM  over  tba 
driving  wheel.  In  my  jontnayt  aSoat  hm»  I  have 
notieed  it  on  tha  following  eagioei :— Penareraaee, 
Sir  ffardman  £aiia.  Album,  Gladiator,  and  Diin~ 
istnn.  W.  J.  S. 


OOKTrtT  UOVB 
[14631.]— As  thi«  sntjeet  ia  as 

■ion  ia  yonr  mlamna,  petb^  tl . 

dent  may  prove  of  iater*!  On  Sth  Jannaiy  las 
I  left  Paddii«ton  by  tba  10.15  a.m.  Soath  Walea 
eipreis.  Whan  between  Woollaeton  and  the  Wy* 
Talley  jnnolion,  our  driver  saw  a  heap  of  atoBW  «o 
tbe  rails  abaad  and  applied  the  brake  (I  pieanme 
Sanden').  We  were  going  at  a  vary  hamdmm  paoa 
at  the  time,  bnt  the  stop  didn't  atiike  me  aa  any- 
thing ont  of  the  way,  but  seemed  vny  moob  tha 
sanw  as  the  ordioiuj  stops  we  had  made  at  tha 
ststiooe.  To  my  mmd  it  ma  vastly  inferior  to 
atopa  that  I  have  azperienoed  at  timaa  on  tba  Uid- 
laad  whan  signals  have  bean  agMnstni.  Of  oooiM, 
this  waa  only  my  imprassioa  at  the  time,  bnt  for 
other  raasona  (with  which  it  ia  net  worth  lAila 
troabling  yon),  I  believe  that  we  ran  a  oonsidarabla 
diataiuM  before  we  aloppad.  Hie  train  waa  a  light 
one.  W.  ILH. 

[14635.]— PKHKri!  ma  t«  snggvi  that  In  gbing 
the  raaolt  of  sxperimeDta  tried  with  the  abore,  Um 
level  of  the  parmaaent  way  and  the  ilata  cc  tha 
atanoaptwra  abanU  ba  given,  as  a  diSaraDaa  in  aiths' 
wooIdoMterially  atbet  tba  trial.    J.W.ToirT- 

Eaalam  Baagal  Bailwv,  Calootta. 

[1463S.I-UB.  B.  D.  SANcna  (latter  IWB} 
leavea  nmiltn  to  "  draw  tbeii  own  acmolnliooB,"  and 
ha  will ooDseqaently  not  baaorpiaadUtbaydoi  but 
I  aospeot  thrir  oondneioM  wiU  not  b«  la*odnlil*  tft 
hia  daims.  Ha  devote*  nearij  a  wdnmn  to  deaoHA 
"  C.  E.  S.,"  bnt  omita  to  nolua  n^  modoatUnt  tbat 
basboold  inpplj  tha" maanv"  m  whi<di  hiawtai- 
derfnl  stops  were  reeordad,  aad  my  ptdnled  nairtiBa 
— "  WiU  Mr.  Sanden  chaUwige^tbe  Wertiaghoow 
brake  to  a  trial  P  Kov,  before  I  avow  my  "  oanofai- 
aion,"  will  Mr.  Sanders  aaawaronaqaastiMiF — bnet 

jIj^.i.    ...     .„       t._,.L ...  . «_    ™r.js_^ 


"  wbinh  he  qnotaa  fnm  Hr.  Wealing- 

,      —      f^  ttadeaSS- 

... ._  _     .4  pravfoB^  Sy 
a  so,  why  does  Hr.  B.  D. 


m  of  tha  Sandn  brake,  pabliib* 


Saoden  oeenpy  a  cclnmn  in  tbe  endenonr  ia  pmva 
that  "C.  G.  S."  haa  taken  hli  daeeriplion  Cram 
WestiDKhoaaa'a  sirenlar,  when  he  eoold  obviMisIy 
have  taliea  it  tram  tbe  Sanders  "  mnnlar"  F  I  do 
not  know,  of  oouise,  that  ha  did  do  ao,  bat  ha  layi, 
p.  m,  "  my  drawing  waa  made  by  myself  from  an 
official  diagram,"  and  "  tha  deaoription  I  gave"  vnta 
sapplemealed  tnr  "  infumation  sent  to  ne  not  lon^ 
ago  from  tha  Banden  Brake  Company."  It  la 
reasonable  to  eonolnda  that  the  Sandsra  Oompany 
issued  a  deioription  of  tbeir  brake,  and  that 
"C.  E.  S."  took  aoma  ef  hU  faoU  from  it.  Hr. 
WeslinghonsD  has  it  appear*  also  given  a  dewrip. 
tion,  and  ia  the  faireat  manner  ha*  taken  that 
'  '  ~  by  tha  Sandan  Brake  Company.  Bnt 
alt  this  nuxiag  npof  "eitraeti  to  do 
with  tha  qnealion  F  I  do  not  flnd  that  Hr.  Sander* 
ts  proved  any  of  tha  alatomaata  of  Hr.  Waating- 
nue  or  "  C.  S.  3."  to  be  ineomot,  and  Oe  whola 
ihjeot  will  have  to  be  rabailBd  it  Hr.  S.  eipaets  to 
eitraat"  any  wrong  oondiuloas  from  it.  One* 
_ote,  will  ba  show  hU  foHb  in  tba  aaperfoit^  el  hia 
brake  hv  oballengliig  tba  Weattnghiraaa  brake  to  ft 

[14037.]— I    BATX   been    watching    with    | 
itereat  the  dlteiusian  which  has  for  boom  w 

letter  (^  "  _ 

of  thii  brake  aa  01 

and  from  my  oim  knowledge  Is 

that  the    drawing  and  daaoription  are    petfwtly 


reason  that  tiiase  two  drawings  an  aot  aUke  b 
net  been  pobted  out.    It  is  tlmt  Ur.  Sandar*  baa 
altered  hia  brake.    A  great  deal  haa  bean  said  about 
iasDod  hr  Hr.  Waatingbonaa.    I  have  r«*^ 

toandalltbaatateawntetbec^nadeara 

well  known  to  be  oorrect  and  eaa  eatily  be  proved. 

Mr.  Sanders  npon  page  173  make*  a  qootaUon 
from  tbe  Wntinghonsa  ctrenlar  and  "C.  B.  S.'a" 
letter,  witb  a  view  to  ahow  that  one  ia  a  eofj  at  tha 
other.  There  ia  no  proof  of  this,  as  before  either  of 
tbem  waa  published  tbe  eame  infonnatioa  waa 
in  an  official  deseripUoa.  Part  of  it  alao  wa* 
before  tbe  Meehanioal  Gnginaera  ia  Jaaaary 
last 

"C.  B.  S."  has  several  times  denied  that  he 
belongs  to  any  brake  company,  aad  aa  ha  ia  an  old 
and  Talaed  correspondent  vl  onr  paper,  I  think  U& 
word  should  not  badjraVA«iiTi»Nii»a  ■<«*!«.■»* vw^«^ 
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««IM  for  >U  if  "  C.  £■  S."  hu  or  Iw*  not  an*  pri- 
Tkte  iBlsfMt  in  maj  bnke  oompuiT'  Could  oar 
Editor  uoartun  thii,*  or  ou  Mr.  Saadoii  pron 
Ua.iiuiniutioiMr  I  oannot  nndanUnd  Mr.  Suidan 
deciuiDf  fartlwr  oorrMpondmoa  with  "C-  E.  8." 
A  fitj  el  tnglBsai  ramarkad  in  07  pnaenoa 
to4v  (bit  it  boki  ■■  if  b«  doM  BotkDoir  wbst' 

The  point  is  qsMtioa  it,  hu  "  C.  E  S."  d>4« 
anj  iDoorrast  gUtooieiit  uout  tha  Suidan  brtka  P 
If  10,  bj  ijl  meui)  Mr.  Suidsn  ihould  kt  ohm 
p^t  onl  tlworar.  If  ha  MuiDOt  do  thb  "  C.  E.  S.'i" 
*t>toBant  mut  ba  oorraot.  Tb«  only  interaat  I 
mjialf  b»Ta  in  Uw  bnka  anbjaot  ia  that  I  daaire  to 
aca  n  lair  diaanaiion  in  tha  EvausH  Hbcranic,  and 
to  aaa  tLa  beat  hcaka  adoptad  ai  aoon  aa  poaaiUt. 

Jolj  19th.  IiO0omotlv«  3Biiclnaar. 

HONOPOL7or  ulud  and  soaboitt 

or  BOOBBB. 
'14838.]-"  PlONME"  (1459B)  inTitaa  m 


anoogh  to  take  the  first  stop  in  ths  oonBiderktion  by 
ezpIaiDiiig  what  ha  meaoa  P  Ha  hu  either  fallen  into 
thaeOBUDOn  miilaka  of  wiiting  a  quBDtitr  of  fioe- 
laokiaK  i^raiaa  withoat  knowing  what  ha  means  by 
than.oralaabamaaiuaometkiiig  which  hadoaanol 
auplaiolj. 

MonopMj  mtan  tha  right  of  prohihitiiiB  other 
paopla  nOD  aalling  wlwt  thar  haro  to  lall.  A 
patentea  haa  tha  aulnaire  right  of  aelling  what  otbar 
paopla  eonld  m^  and  Mil  ai  trail  and  cheap  ai  ha 
can.  In  conntriaa  wharo  protacticn  preraila  natira 
maonfaetiirei*  axdnde  foreign  gooda  which  conU  ba 
•old  ohaaparthan  their  own.  jF  tha  Engliafa  maaou 
ooold  haTe  aialndad  foraign  ooaa  laat  winter  thay 
woold  hara  had  a  monrao^of  maaomofatbonrhara, 
and  rniiad  the  ptice  of  bnuaa  itiU  higher. 

Of  oontae  nobodj  can  lell «  given  ^aeo  of  land 
tauitfi  the  owner  of  it,  aoT  tnore  than  anybody  can 
adl  a  parlianlar  piotnre,  or  bona,  ar  honaa,  eieapl 
tha  nuu  who  owns  them.    And  the  price  at  all  tluiaa 


nnion  of  landlorda,"  which  ornr  nawfpaper  foil  of 


ikBd  "tha   Intalligant  of   tha  working  daia"   (i( 
"  Pioneer"  claims  to  be  one)  ha>e  laamt  DoUiing  yat 

of  adrenib,  wUdi  thcr  hava  been 

■     .?(  


'  V^ 


beuid 


_      Idbyai _   __ 

la  be  nntaie  and  abenrd.  Ptghapt  he  lanoies  it 
wonld  do  him  aome  good  it  the  owner*  el  land  near 
towns  waM  oompdlad  to  sell  it  for  bnilding  nther  by 
arbttratioii  or  bj  anotdon.  It  he  does  he  had  better 
oonanlt  aomahody  with  a  little  aiparieaee  of  what 
are  eallad  oompnlaory  aales  at  to  tha  cost  of  land 
booght  by  that  prooeas.  All  bolldiog  land  is  Mid 
fay  aaetion  in  affect,  for  tha  bnilden  or  "fenare" 
(aa  he  it  talking  of  SootUnd)  are  atmyi  bidding 
awgnit  each  other  as  mnefa  ai  at  a  formal  anction. 
Whatarar  riaion  ha  maji  bare  at  some  eheaper  nu>d» 
of  getting  land,  that  will  do  practioallj  nothing  fn 
him  nnlesa  he  W  another  law  ready  to  make  tht 
bdldw  M  tb«  bODM  ho  bnildi  at  a  rent  aaUafaetory 
to  hin  who  wants  to  Ure  in  it.  And  than  tbfrc 
unst  be  another,  to  oompel  the  men  who  work  lor 
thahoilder  to  do  more  work  (or  the  aane  wages,  or 
oka  the  bniUer  will  dwlino  to  fanild.  Erarybod] 
knows  that  the  cliiet  raasan  why  bonsea  ooat  twiea 
■■  mndi  M  they  did  SO  yeara  ago  is  that  tha  work- 
men do  law  work  for  tha  aame  wagea  than  they  dU 
■ib«i. 

Let  ne,  howerer,  recommend  to  him  what  an 
eninent  oODntrymaa  of  hii  did  to  a  soUer  <rf  braome 
who  complained  of  being  andenoU  by  another, 
which,  he  said,  he  oonld  not  nnderstand,  aa  he  stole 
all  lui  materiali  from  Ihe  neighbouriDg  wooda. 
Lord  Erakine  aniwared  that  hia  riral  protasbly  atol* 
hit  Woomi  ready  made,  WbT  doea  "  Raoaer " 
atop  at  ooreiing  his  neighboar'i  land?  Land  isonlj 
the  means  to  an  end.  It  will  bear  either  bonsea, 
or  oom  and  patatoea,  or  sheep  and  oiea.  Whj 
ehonld  the  ownere  of  them  ban  the  "monopoly" 
in  tha  teoee  of  selling  them  tor  as  mcoh  as  anybody 
will  giTB,  which  ii  hia  notioD  of  monopoly  P  The 
only  remedy.tor  this  ''injattice  to  the  working 
elaas  "  is  to  go  in  Yor  stealing  their  brooms  read] 
made— I.e.,  tor  taking  any  honse  they  fancy  at  i. 

Ciea  to  be  fixed  by  taamselTei,  while,  on  tha  other 
nd,  tbaii  onion  is  to  fii  the  price  th^  are  to 
reeeiTe  tor  their  Uhonr.  I  bare  had  to  buy  land 
and  bnild  honsss  niTself,  and  it  would  hare  been 
much  nicer  if  I  eonld  hare  iict  them  r«tdy-made  at 
my  own  prioe.  The  only  difficulty  is  that  in  a  ehort 
lime  there  wonld  ha  neither  hoosea  bnilt  nor  Uhonr 
hired,  and  we  ahonld  relapse  into  the  oondition  ot 


rrapMing  for 

Mgheat  School' Board  ratoTn  the"  ki~ngdo~ml~VntU~ 
ib^  do  learn  hatter  neither  the  good  harraat  we  are 
•Kpecting,  nor  tha  Barib  peaeo.  not  anything  elaa, 
«ul  do  tMoi  any  goad,  but  ratner  harm,  by  giring 
Wmporacy  enoonragnuent  to  snicddal  delniions. 
3nch  doatrinaa  as  "  Pioneer's  "  can  only  lead  his  fol- 
lowBi  to  Bniu. 

A  TBAJf SLATINQ  HAOHIKB. 

C14S38.1-IT  is  with  eome  relnetanoe  that  I  ren- 
tnra  to  intradoce  to  the  cotiee  of  you  readers  a 
■nl^eet  which  has  long  oaaoiBed  my  niod,  bnt 
irhioh,  fiom  tha  many  difSonltiat  whioh  beset  it,  I 
iiare  nerer  before  dsred  pnblicly  to  disonss.  It  it 
«  mtithinefoT  tranilating  foreign  language!. 

This  may  sonnd  oddly,  and  be  luggestiTe  ot  the 
works  of  Jnla  Verne ;  but  who.  a  twelTemODth 
tgo,  wonld  hare  thoosbt  it  poatibte  to  reprodnee 
itaa  tpeech  of  the  dead  I— and  yet  the  phonograph 
tr  talking  machine  has  acoompUihed  this  tacDiinglT 
preternatural  result.  Tha  Famion  era,  indeed, 
laemt  to  baTS  set  in.    I  will  endaaTOur  to  proTSthe 

'    has  reoeind    a    little 

rentilation  in  jtmi  oolumna  the  idsa  may  not  eeem 
10  improbable  after  all. 

I  most,  howerer,  premise  that,  for  tha  poipoaai 
df  thit  maobine,  it  will  ba  naesasary  to  rednee  Ian- 
foaga  to  its  limpleat  elements,  and  to  employ  only 
iba  moat  ordinary  words  and  phiaaea.  All  inpar- 
Soous  words  mntt  be  got  rid  of,  and  in  lien  thereof 
lynonymt  or  paraphruea  mnst  be  amplcyed.  Thus, 
instead  of  "  a  mamion  "  we  mntt  lay  "  a  large 
lonaa,"  sad  instead  of  "  sobooner,"  "frigate," 
"  barqne,"  "  yacht,"  Ac.,  the  Hmfde  word  "  ship  " 

I  most,  howerer,  leare  tha  litaraiy  portion  of  the 
nibject  tor  a  moment  in  order  to  deaoribe  a  simple 
form  of  the  apparatus  piopeaad  to  be  employed. 

It  will  be  necessary  to  eonstmet  a  lai^  cylinder 
n  drum  ot  tin  or  other  light  mataaial — an  3tt-  in 
liameter  and  Itft.  wide.  Upon  the  ontaide  ot  this 
iram  is  placed  a  mliuder  ot  paper  or  eard  fitting 
:loaaly  to,  and  of  tha  same  width  nag  tha  drum. 


tMing  arranged  in  enlnant  of  100  words  each.  The 
solaniDa  of  words  are  numbered  from  0  to  99,  and 
the  wnrds  in  each  column  are  alw  nombared  from 
)to99.  It  will  thus  ba  seen  that  the  sheet  oantains 
k  Tocabnlaty  of  10,000  words,  a  nnmbar  amply 
inffident  for  the  porpoae.  It  wonld,  parbapa,  » 
M  well  to  hare  a  tew  columns  ot  phnsas  instead  of 
irordi,  each  phrtse  to  hsre  a  distinct  number  at  in 
the  case  ot  the  words.  For  erery  langnage  that  the 
machine  would  hare  to  translate  there  wonld  ba  a 
wpante  sheet  ot  paper,  laob  at  I  hare  dasaribed, 
ind  erery  <rord  or  phrase  in  the  sheet  would  hare 
to  be  translated  into  the  language  in  qneation. 

The  following  are  apacimans  ot  the  eommCDoe- 
mentsf  some  of  the  columna  in  English,  Franoh, 
and  Spanish  : — 

2500  2600  3700 

0  bjid  ...  0  father  ...  0  haod 

1  book  ...  1  fire  ...  1  heart 
3  bread  ...  2  Bower  ...  2  horse 
3  brother  ...  3  frog  ...  3  hour 


nient  to  No,  2,702  En  tbe  buffaafamtowUshhaft 
timnslating.  "tbU,  then,  ia  tha  aiMplMt  fotm  at 
prineipleM  tha  maahina,  bat  brfen  pwiMtditi  tt 
deaoribe  a  mot*  eoavUD^  ■iw^MMNtttwik 


naoeasaty  to  tiMw  bow  nanben  Mar  ^  — ple^  ■ 
the  translation  of  forsiga  kangiagw,  nad  forttit 
paipoaa  I  will  qnota  an  aitiaot  fram  ttt  mfatt  ta 


People  of  Differaot  Nations  may  Baedily  Ceatis*- 
cate  with  Each  Other.  London  :  E.  Maribanqi 
and  Co."    "Itit  eridtst,"  MvaUwanlhor,  "IW 


„ it,  andaom) 

aystem  of  grammar  trera  adapted  whai 
numerical  aipretsions  oonld  h«  fuiuitil  into  Ms- 
tenoa,  a  new  Unroage  would  be  nradnaed  MA 
would  be  intelligibla  to  the  people  of  many  diffart 


2700 


intelligiUe  to  foraigoera  aeqaaUried  «ilh 
those  langnane;  bnt  it  it  impotaibla  in  lUs  letter  Is 
mka,  forwhicbthe  reader  is  i«'—"- 


lli  86-140  1»0'S305-163:  4  03-llH  :  7> 

Id  mean,  to  an  EngUshman  acquainted  with  Us 

sm,  nothing  mora  nor  less  than  "  John*ahtotl> 

boDght  fire  aheap  and  two  Mwi  yaaterday."    Te  s 

Frenehman  it  would  mean,  "Iiafriredajeanadats 

nq  nontooa  at  dens  vaciea  hiar."    To  an  Italits. 

II  fratello  dl  Oioranni  eompri  mnqna  paoanM  <  da 

u»he  ieri,"  and  ao  on. 

In  the  aboTB  aenteuoe  1  ^  the.  111  -  hnther, 
!  -  of,  140  -  John,  190  "  to  bBT,  163  -  tht« 
=  and,  IM  -  01,  79  -  yesterday.  AUtbtalhr 
figures  and  maAs  employed  are  to  Indieata  gisa- 
matical  inflections. 
ItwiUthnt  beteen  that,  if  the  •    ~ 


operatcr  has  a  maoliine  the  words  erf  whioh  an  b 
his  own  langnage,  he  will  be  able  to  Mmprebtid 
what  has  been  written  by  a  psfMin  of  any  ath> 
nationality. 

Tht  machine  may  be  made  self -reoordinghyhtliif 
a  sMreo^po  cylinder,  similar  to  that  used  for  priil- 
iug  newspapers,  instead  M  a  cylinder  oorem  «itt 
paper,  and  by  haring  an  arraBgomcsit  tor  pnatof 
the  worda  upon  a  oootinnona  strip  of  paps,  it, 
however,  a  detailed  dcneription  of  aneh  a  nwcMst 
win  inridre  sereral  diagrama  I  muet  reaarra  it  (or  s 
futnra  occasion.  In  tha  mean  tine  I  ahall  ba  glad  la 
roorira  the  snggestioDt  of  any  of  "ours"  on  tbc 

Weitminiter,  July  20.  MaronriBS. 


TEK  LONDON  INBTITUTIOH. 
{14610.]— Alloiv  ne,  aa  a  proprietor  la  fit 
ahore  inttitntiou,  to  make  a  few  remarfct  •■  jtK 
paragraph  in  "Scientifio  ITews"  (p-  440),  BPaaw 
ing  t^  rejection  of  the  reoent  lehama  for  ealacp 
meat.  The  London  Inititation,  wbioh  haa  foe  aaQ 
yeata  been  famous  for  its  aeientifie  leetont,  it  1 
propriatai;r  ^o^J  of  shareholders  in  witoa  an  tcM 
certun  pnril^estorthemselTeaand  their  nomiaais- 


The  si 


I  hisr  no  interest:  "an  < 


w  prorea  that  the  "  worthy  »< 
•  WahaTeeiHTnaaoBtobelleTetlisf'C.  E.  S."wiit»i 
dbcniuiou  tulng  a  perunsJ  turu,  and  thiJi  not  allow 


1  Urre 

2  pain 

3  tiire 


sE^t 

Tbe  drum  or  cylinder  ia  mounted  on  a  apindle  and 
placed  in  ■  anilable  esae  bnring  an  opening  at  the 
top  large  enougb  to  admit  of  one  celnmn  u  worda 
bang  seen  at  a  time.  Near  this  opening  there  is  a 
handle  in  connection  with  tbe  spindle  of  the  drum, 
irhicb,  when  turned  round  once,  canses  ths  drum  to 
make  one  oomplele  rerolutioD.  This  handle,  to 
wtatob  a  poinlor  is  attached,  works  orer  a  dial 
diridedicto  100  parts,  and  on  being  tur red  round 
oan>e<  tha  oolumna  of  words  to  pass  iu  sDCcession 
beneath  the  opening  at  ths  top  of  Ihe  cue.  The 
object  of  this  sTrsniiement  is  to  enable  the  operator 
to  refer  to  any  column  bn  desiree  by  turoiog  the 
handle  round  nntU  tbe  pointer  it  opposite  the  fignre 
in  tha  dial  cormponding  with  the  number  of  the 
required  column.  Suppose,  for  example,  the  opera- 
tor wishes  to  find  tha  word  whioh  is  against  No. 
2,702,  He  Erst  torus  ths  pointer  to  ligure  27  in  tbe 
dial,  which  brings  column  27  nmlsr  tha  opening. 
I  He  then  IcMhs  down  oolnmn  37  nnlil  be  reaohee  No. 
1 3,  againat  whieh  will  ba  fbond  the  word  that  is  eqni- 


wwking  aipensaa.  There  bare  been  bo  altMUisM 
in  the  arrangement  of  the  rooma  tar  aoaa  Vt» 
past,  and  tbe  term  "rafreshraent  room"  it  «l 
raeognised  in  the  iuitltuta.  We  at«  not,  atleait  it 
that  sense,  a  olnb;theotily  approach  to  it  is,  tsasnil 
ooffea  are  serrsd  in  the  ooBTarsation  room  in  tke 
winter.  Ladies  were  always  admitted-  Tks  U; 
■oioiDee  of  a  proprietor  conld  nerer  ba  lagal^ 
refuted  admission.  Our  library,  a  Tery  fine  aM 
Isrge  one,  is  open  to  the  public  by  ticket,  to  ts 
obtained  either  of  the  librariBnor  ot  any  piu|iiria. 
Tbe  esse  stands  thos  :-Onr  theatre  will  only  sMt 
about  600— there  are  900  prD;Kifltors,  Mchoatrf 
whom  has  ths  pririlegn  of  sdmitling  one  er  tat 
friends  to  the  lectorsa.  Added  to  this  we  har*  3tf 
(not  600)  subscribers,  to  whom  tbe  board  ot  aaa- 
at^ement  bare  grastod  yearly  tickata.  These  seb- 
ecribers  oTcrflow  our  theatra  on  any  apedal  oceai>es, 
and  although  many  of  tha  proprietors  lire  avsf 
and  do  not  attend  all  the  lectures,  still  tbaa  >i 
rarely  standing  room  at  a  popnlar  lecturs.  Itwsi 
proposed,  beaidee  other  alterations,  to  enlsrfs  ttt 
theatre  b?  abont  300  sMts  and  let  in  700  aeie 
annual  subseribert,  thus  making  it  more  diCnH 
than  erer  for  proprietors  and  tbeir  friends  to  W 
seals.  The  other  propoted  alteratioDS  would  ban 
,  made  the  building  rery  much  larger,  bare  made  it  > 
'  gigantic  eircnlaticg  Jibrmry,  and  wnnld  ia  nsty 
seuiee  hare  been  jrro  bono  pnblico,  bat  it  ia  the  nay 
ot  the  world  for  people  to  oonsider  lliauiaaliw  fxi 
We  propiielari  did  not  nqnira  tbem  hr  MV  •■■ 


r  2«,  1878.  EN0IJ8H  HEOHAKIO  AND  WOSU)  OF  BOIBNCB:  »o.  696. 


rmj  MopteUB.  Tb«  bsDofita  to  ha  dariTsd 
■ItWBliMamm  wveiTTuiaDUTiMluaa 
tha  pngcMon,  who  wan  ie  p«  the 
(for  U  WH  BnMMd  to  frt  mi  Aot  of  Par- 
D  •hU*  Hto  mU  £lSfiM  of  our  funded 
«  pmp«r^  of  Oa  inititntiou),  that  on> 
Ij  womUr  ilwt  «•  nfoMd  to  kllow  ovr 
■nd  MlMntsnat  to  b«  nttertr  lat  uide  in 
HHommodmta  tha  pnUki,  who,  it  the  ran- 
'  not  m  inaotM,  would  not  be  ■  penny  the 
.  On*  of  tbe  board  ot  nanafeoent  ttatod 
Mting  lint  tha  naohtion  waa  onlypaaaed 
■rity  of  ova  on  tha  boaid.  I  maj  add  onr 
Mr  itaad  higher  th>n  tliey  hara  done  (or 
ita,  and  that  tin  board  ot  management  lia»e 
)d  to  Mdnoa  Ok  nnmbor  o(  aonna)  anb- . 
and  to  laiaa  the  lobaeriptioB  of  th«  rcat 
uk,  do  otiur  Mneatifio  inetitntiDiia  (aimilar 
ariooa  eneh  great  aniietr  to  opeo  tbeir 
tha  pntdio  utterly  lenrdleH  of  tbe  oom- 
>l  tlia  mataben  thamielTea  F  I  an  do  Tory 
d  keep  at  a  ataodatiU,  bnt  I  tbink  it  wai 
for  Be  to  look  to  oonelraa  finl  and  to 
(  tha  aalieaM  bf  tbe  great  majority  which 
0. 1.  Tabor. 
1,  E.C.,Jn]yl9. 


:>V  IHCBBA8II  or  FOFUIiATIOIT. 
]— It  aeamt  to  me  that  the  two  oorreapoo- 
J.  A."  and  J.  Steal  (letten  li56S  and 
are  made  tha  miitaka  ei  raakODiag  tha  in- 
'.  aopnlation  from  Adam  initead  ot  from 
ich  makaa  a  differenee  o(  1,600  yean. 
Dandla  Dlnmont. 

'BHATIONBOrPOODDIITIIOTBD, 

AXBATUD  WATSIBS. 
ado,  8oda  Water,  and  Qlnger  Beer. 
1 — Thshc  plaaaant  andrefreablag  beratagce 
ooDtamiuated  with  lead  and  aepj/ti  thronitb 
a  oontaot  with  the  metal  piping  et  the 
in  wbioh  thej  are  manofaotarei.  But 
I  machinaa  now  made  in  whieh  glait  tobiig 
□ted  forthelaad  and  oopper  (apiog,  that 
ig  the  water  heeoming  oontaminatad  with 
tela.  Care  aboBid  ha  taken  to  toe  that  tha 
ad  ia  pnra  and  tha  bottlea  qnita  dean,  aa 
where  impnra  water  and  dir^  bottlea  have 
1  parlielta  of  wood  Abre,  fangoid  growth, 
,  so.,  can  be  plainly  leen  nnder  tbe  miero- 
lanoina  eoda  water  ehonld  oonlaia  tbost 
)  of  tuearbonato  et  eoda  t*  the  bottle, 
Bome  <rf  the  low-prioad  ao-ealled  loda 
>  not  Mntain  any  oarboaata  of  eoda  what- 
I  oomiati  only  ot  water  into  which  atmo- 
ir  baa  bean  tweed  in  lian  Ot  earhonio  acdd 
they  are,  lutwe*er,  dcAoiant  in  that  a^iea- 
irpniee  peonliar  to  tbe  genuine  artude. 
ot  tbe  neUe,  prooeed  ai  followe :  — 
ie  tha  water  to  dryneet,  add  a  few  drope 
shiorio  aoid,  and  OTUorata  nearly  to  di?- 
m  add  eome  diitillea  water,  and  paaa  a 
r  anlplniMttid  hydrogen  throogb  it,  when, 


Oingei  Beer  i — Thia  ii  >om<timea  made  by  foreiDg 
atmoipbaiia  tb  or  oarbonio  aoid  gaa  into  the  water, 
and  adding  tinetnre  of  oapaianai.  Tha  adaltemtion 
oanbedrtMtadby  Breporating to  dmrai,  adding 
aleobol,  and  qtplying  the  toDgoe.  The  hot  blater- 
iag  taeta  ot  oanknm  ii  rery  diltatent  from  the 
mUdertaetear  ginger,aDd  it  aUttlairf  the  dried 
leeidne  ha  difliuad  npoD  a  gfakie  elide  witii  water, 
tuid  examined  nnder  tbe  mioraecope,  partielea  of 
atyanne  will  eomatiaaa  be  lean. 

Albert  Smith. 

A  SKW  BSaHIVB. 
[14643.]— Mat  I  call  the  attention  of  yonr  eiod- 
lent  bee  maitv,  Mr.  Traiii,  to  tbe  following 
leeoription  of  a  bm  faire  wbioh  baa  been  patented 
thia  jmr  in  the  UnitHl  Statu  by  Mr,  Maer,  of 
l^mington,  Bomeiiat  Co.,  New  Jeney  t  Will  Mr. 
TraTii  give  bii  opinion  of  the  new  hiTaP  It  will  be 
readily  Been  from  the  engraiing  tiiat,  amons  other 
■the  boney-boiM  are  laeily  aoeeuiblH 


for 

torea  are  renorabls  ebadea  tor  ._ . 
■un,  and  a  feeding  troagh  eo  oonatmotBd  that  it 
may  b«  loppliad  by  an  attendant  withont  nik  ot  hu 
being  atang.  lliiea  toniiB  of  the  biTB  ara  iltoi- 
trated.  In  that  markBd  3.  there  ii  a  oantial  boi, 
on  each  aide  of  and  abora  whicli  are  gronped  tbe 
honay.bojaa.  Tha  beaa  baTs  bccbbb  to  tbo  latter 
tbrongh    opgniogi  banng   iwinging    cOTara.    Tha 


may  eonaiit  ot  fi 


the  preaipitata  abotdd  ba  nt  npoa  a  am^ 
,  waBbad  with  Bnlphnretled  nydrogen  water, 
dried,  bnmad  in  a  poroelain  orooibla  (not 
nnm  one),  thaa  BOtBtenad  with  a  litUa  *nl- 
rid,  and  after  etanding  lome  time  diitilled 
raUbaaddedandafewdropaat 


I  proeent,  and  1^  eraporating  off  the 
.  and  adding  a  little  potuiie  ferroeyanide, 
precipitate  ot  ferroeyanide  ot  ooppar  will 

t  tor  lead,  the  aeh  ihonld  be  miiad  with 
id,  and  aome  diititlod  water  added.  Sol- 
nd  prodneaa  a  white  preoipitate;  ohromia 
tUow  preei^tate,  ae  doea  alao  iodide  of 
n.  ^nia  soda  ia  beat  eatimated  with  a  atan- 
.tion  of  oialio  add  or  anlphnrie  add  made 
itrengtb  that  Bach  diriaion  of  the  burette 
itraliae  ana  grain  of  carbonate  of  eoda. 
antimoniate  of  potaah  is  added  to  a  aolation 
>  predpitate  is  formed  (bat  when  earbonato 
a  IB  in  Bolntion  it  prerenls  iti  prtcipitation) 
iniata  of  Bada,  or  the  w*t«r  may  be  erapo- 
drynaea,  and  tha  rBaidna  weigbsd  if  sensibly 
wbicb  will  gira  reaalta  naar  anongh  tor 
pnrpoaei. 

adc :  The  adnllaration  oodbibIb  ot  anlphnrie 
tartario  aeid.  Bolphnria  aoid  forms,  with 
it  barinm,  a  white  preeipitale  of  anlabate 
1.  Tartario  acid  is  best  detected  by  adding 
F  aootata  of  potaab  and  a  few  drops  w 
and  Btir  with  a  glais  rod.  Lime-water 
.  eieaee  prodooea  a  white  precipitate  of 
I  ot  lime  eoloble  in  chloride  of  ammonia 
tar  added  in  fiueeB  to  citric  aoid  does  not 
•  pceoimtala  notil  tbe  miitoTe  is  boiled, 
rata  ot  Bom  is  deposited.  The  predpitate, 
tg,  srill  bs  partly  re-diseolTsd,  -■-—•-  -' 
tg  Mcra  Bolnbla  in  cold  tban  " 


in  Lot  w 


, slats  sniUbly  arranged  and  beldtogstber  by 

elampinfi  bars.  The  eitarlor  walls  of  tbe  bire  ara 
aonneelad  at  tbs  angUa  by  books.  This  allows 
ailher  end,  or  tba  f  roat,  baok,  or  all  sidee,  to  be 
removed  withont  diatnrlung  the  other  parts  of  the 
hirBOTbODay  boxes,  bo  ai  ta  inspeot,  remoTS,  adjsat. 


from  tbe  san's  oaotre,  which  distance  is  aba  siiaal 
lo  what  tbs  bob')  radias  was  at  tba  time.  Also  lat 
A.  be  tiie  major  axis  ot  the  orbit  which  tbs  earth 
iraald  dOMribe  under  the  droDmataneee,  and  whiob 
m  wish  to  oompara  with  that  ot  its  actual  orbA. 
Than,  by  the  theory  ot  oautral  foroea,  we  bars 


A-, 


8). 


Now  tbe  TSloeity  of  a  partiela  in  tbe  equator  will  b» 
nqoal  to  tbe  eirenmfvBiute  diridsd  by  the  time  ot 
rotatien,  f  — that  is,  e  =  ~T^' 
AlBo,if  Tbe  ooa  year,  wo  shall  haTof-  *-^^. 


AJao,  if  (i  and  ai  be  what  t  and  a  bare  baeonu  now 
(bat  the  SUB  baa  shnuik  to  his  preaent  dLmanaions, 
itiieaeytoshowthaK^  -  (i;  tha  last   eqaation 


Bnt  the  Talna  of  "'  is  abont  ri,,  and  that  of  ^  abont 
14-4!  and  this  wiU  anally  gi?eA-100345o.  We 
ahall  alao  Sad  that  tha  ecosntridty  ia  dVli. 

Lst  Di  oomparathHe  resnlte  withfaota.  Ws  find, 
than,  in  ths  Gnt  place,  that  the  orbit,  instead  ot 
being  aearly  oircnUr,  ii  considerably  mora  eocantrle 
(ban  erea  that  of  Hallay's  oomet.  One  wonld  tnp- 
^Dse  that  this  wu  a  aiifGoiBnt  ooademnntion  of  the 
lypolbeais  ;  bnt  if  any  further  disproof  is  wanted, 
ire  may  say  that,  in  tbs  aecond  nlaoe,  ths  earth  af 
its  psiihalion  dittancs  wonld  be  !»>  than  tba  tnn'i 


D  again. 
ie  tbe  aphelion 

a  parihalion  dia- 


rsdloa,   to  that  it  would  tall 
rhii  is  easily  seen  thi 
iistanw,  and  A  ths  m: 
tance  is  A    —a,    or  '' 


Again,  tba  time  of  ths  earth's  rotation  abont  itt 
izia  at  tbe  time  of  detBobmont  would  be  tbe  same 
•a  that  of  the  ann  at  that  time—iK,  abont  a5  x  207 
Jay*,— aad  its  radina  mnat  bara  been  at  leait  aa  krg* 
M  that  ot  the  orbit  of  tba  moon  j  for  the  sanw 
bypothviB  wbioh  aays  that  the  earth  waa  datadied 
rim  tte  ana  says  also  that  tha  moon  was  aftorwarts 
istaehBd  from  the  earth :  and,  therefore,  now  that  it 
ii  snppoaad  to  have  abrank  to  laaa  than  a  sixtutb 
part  of  its  original  dimenaions,  its  preaaat  time  of 
rotstiononghttoboahoat?*-^^,  or  abont   87 


bonay-baias  on  top  and  oi 

tbam  on  lop  and  on  one  side ;  and  biTa  1  on  ton 
only.  Snrmoanting  tha  hi*a  ia  a  peakcid  root,  whieh 
is  Uftsd  off  befcre  remoriog  tba  detachable  sides. 
At  A  is  >  seraaa,  consisting  at  a  light  frame  corered 
with  mnsUn  or  papsr,  wbioh  Berras  to  protect  tbe 
biTs  from  tiw  beat  ot  tha  ann.  The  shield,  B,  pro- 
teeta  the  antranoe  from  rain  or  moisture.  At  C  is 
the  feeding  trongh.  Iilguri  an. 

BBF&BATION    Of    TKB    PIiASBTB 

VBOM  T3B  aUH. 
[14044.]— Ix  tha  artiole  which  appeared  in  p.  439  ot 
this  Tolnme,  Prof.  D.KiTkwoodapeakeottbBpIanstB 
haTini  boss  "  SBpaiated  from  tbe  solar  dbm." 
That  ibeyoBoe  formed  puts  ot  itj  and  were  after- 
wards delaobad  from  it  with  an  initial  Telooil^  eqnal 
to  that  of  a  particle  in  Ue  son's  eqoator  at  tbe  time, 
and  arising  from  bis  rotation,  has  oertalnly  been  a 
faTOnrita  bypotheaiB  i  bat  do  sort  ot  proof  baa  arer 
been  giTOn  «  it.  On  the  other  hand,  if  we  treat  it 
in  ths  sams  way  that  we  do  the  theory  ol  gmrity, 
wa  shiU  Gad  that  it  is  qaite  impoasibls  to  reeonoile 
it  with  taoti.  For,  knowing  tba  time  at  the  tDD'a 
rotation  at  preaent,  we  shall  eaailj  be  able  to  And 


t  tbe  B 


dstaobment,  when  Ita  radiance  was  equl  to  that  td 
ths  earth's  orbit,  and  this  will  giTa  na  tbe  initial 
idooitr;  and  benoa  we  shall  Bare  all  tbs  data 
nsossBaiy  for  calenlating  the  elamentB  ot  tbeorbit. 
And  it  these  ere  fonad  to  agree  with  obBerratioB,  it 
will  be  aa  strong  a  eonGrmatton  ot  tbs  Ivpothesia  as 
the  obeerred  motionof  the  planets  are  of  the  thsory 
of  grarity.  Bnt  it,  on  ths  other  hand,  they  tataii^ 
disagroB.  it  may  be  fairly  said  that  tiia  bypotbsais 
breaks  down. 

I«t  V  be  tha  Tdocity  with  wbioh  tba  *arth  oom- 
manoed  ita   independent  motian  ai  a  AiaWnaa,  a. 


days.  The  above  reanlta  are  only  approdmationB, 
inasmnch  as  wa  baTO  sappoaed  that  the  naasa  <^ 
ths  earth— Venus  and  Meronry— may  ba  nsglsoled 
in  aampariBOn  to  that  of  tha  ann,  and  that  of  the 
moon  o^pared  with  that  of  the  earth.  Still  they 
m  eiaet  enongh  ta  show  that  tbe  aotoal  motions  of 


ling  to  the 

In  eonelnsion,  we  mi^  eompar^^r,  lathsr.  oon- 
trast— the  pRNMadings  ot  tboaa  wbo  pnt  forward  the 
riew,  either  new  or  aeooDd-haiid,  with  that  of 
Newton,  who  forthwith  sat  bimadf  to  work  to  see 
■rhethCT  Uia  obserrad  motioDa  agreed  with  wbatUiq 
oaibttobe  aooording  to  bis  new  theory  of  gra»ity ; 
whveaa  the  former  will  not  take  tha  tmabls  to 
attempt  anyUing  ot  tha  sort— bnt,  nerertheleas, 
Bipeot  ns  to  lake  their  void  that  it  is  so. 

W.  a.  P. 


[14645.]— It  appsara  that  Mr.  Webb  (ItOa  14WI, 
J.  470)  finds  a  difficnlty  in  accoantinB  for  tbe  non- 
ioincidenoe  ot  the  rest  are  and  its  image  in  tha 
water.  It  wonld  be  indeed  unintelligible  if  they  did 
nrindda  Let  ma  tell  bim  that  it  reqnirea  no  rary 
Ugh  knowledge  ot  matbematies  and  optica  to 
Moonnt  in  the  most  satiafaetory  way  for  tha  grand 
ipeetada  ha  saw. 

His  ramarks  abont  the  dirntion  of  the  elsotric 
lash  beiu  peroaptibls  ara  to  me  meet  intercaUng. 
Again  and  again  baa  tbe  Bsib  appeared  to  me  to 
rise  diatinotly  from  tbe  gronnd  to  the  clood.  Only 
lately  did  I  witness,  with  a  friend,  three  timolta- 
iiBOBs  forks  strike  npwarda  from  tbe  gToand,  appa- 
rently a  mile  or  so  apart.  Did  it  not  seem  to  preesnt 
■0  many  thaoretica]  diffienlties,  I  aboald  neier  dream 
ihat  roy  eyee  were  daodred.  Aoalnatua. 


[14846.1- Mb.  Webb's  teatimony  (p.  460)  ii  eon- 
Alosire.  May  I  add  my  obacrrationP  Early  last 
month  I  distuwtly  aaw  the  re"    '*        '  ~ 
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±.  HXTHOD  07  SOLVISa  FBOBIiBUe 
IS  KAZIUA  ASD  MINIIIA. 

rHM7.]-0»  p.  3ne  (letter  14413)  of  the  Enolibh 
MXCBAHIC  [er  31st  Mut.  I  noliM  im  uiiclB  (nm  S. 
Stokn  OB  "  Huiin*  and  Minima-"  It  i*  ubIt  kb 
■Igebrsic  waj  of  tn«tiD|t  Kcometrimlly  certain 
pToblfliDfl  iDTolnapf  one  Tariabls.  Subtiitutiag  yand 
:  tor  X  und  eqiutiiig  ii  aiiiipl;  BUppoimg;  Iha  fuac- 
tian  to  barn  two  muinu  or  minima  taluri,  which 
moit  be  cqiul.  After  equating  and  reduuDg,  I 
moark  there  ii  no  necsaaity,  except  to  compliote 
tlu  pmccfi,  to  lubatitate  J:  4-  il  for  if ,  ud  x  —  (t  f or 
1,  knd  aflf rwardi  BaaDme  i(  ^  0 ;  but,  Bftcr  the  re- 
doctioD,  >t  once  repluA  y  aud  =  bj  x,  when  the 
•olntion  iaalteetad. 

To  illniitrate  the  forrRoiaR,  let  it  be  leqairrd  to 
inieribs  iothetriBnglr,  ABC,  tbeprentnitreetBngla. 
Soppou  A  D  the  ultitndg,  Bnd  E  P  6  H  tha  no- 
ingle  roiwbt,  and  let  J  KM  LbeBnotWrrelniitila, 
■u^  that  J  be  Tarj  nnar  E.  Join  O  K,  OJ.thPD 
the  triBDglei,  E  J  O  kud  E  J  K,  Bre  etideatly 
eaninlent,  proTing  that  K  O  ia  parBllal  to  A  U.  In 
the  limit,  when  J  eoiicidea  with  E.  Bad  K!  with  F, 
the  flgnrv,  AEKO,  EBKO.Bre  parBUrlofpsms, 
•od  A  B  IB  biMoted  in  E.  Henea  the  piirallElO|trBm 
or  nclangle  Bt  half  the  BlIitDde  ia  the  KKatent.  Mr. 
StokeB'i  method  now  followt.  Lot  ■  =i  A  D,  a  — 
BC,  kod  2  ^  required  altitude  of  the  rtctanglB;  the 

,  »'.  Henoe  ■  =  v  +  i.  Beplaoa  v  Bud  =  by  x, 
tbm  ■  -  2z,  Bod  I!  ^  t  '^  Nele  :  J  K  an]  E  F  in 
Um  diagTBB  BTO  »  and       "" 


to  lay  down  lawa,  profetiora  of  phyaici  ai  they  are 
■od  UTinK  facility  of  acctia  to  eipcnsiTn  iuatrn- 
uanta,  if  thoy  hkre  not  already  been  at  the  treahle 
of  meaanriDK  the  rrUtiTo  ribrationg  of  the  notea  o! 
ihe  acale  in  other  keji  than  that  of  C  major.  It 
Ihey  hHra  alroady  done  fo,  tfaao  Mr.  Jiuskvon  can 
refer  me  to  rceerat  of  Iho  exporimentii,  and  I  will 
it  once  confeei  myBeltsilL>aeid.  Can  be  do  ao?  We 
ihall  aee.  E.  C.  E. 


AUTOGRAPHY  AMD  COLLOOBAPHY. 

[!4(}50.>— Youn  correnponrlml  "  Siliru  "  (p.  175) 
laa  iumneil  at  mnclo'ioUB  I  think.    He  htii  fouTid  a 
with   tha  narna  Punphr^  attached. 


:ct^ 


witb  .1 


-1-)'-- 


a  ia  (ory  aimpl*.  Tbiu,  la 


■■■'-»-*^:(-V-"> 

Here,  etidtntty,  the  gTeBtoet  tbIu  af  h  it 
^-  =  half  the  arm  of  the  triangle,  and  x  ^  ^  aaa 
before.  j.  p.  w, 

XUrOB  9tli  AJUD  DIICNIBHSID  Ttb. 

fl4eia]-I  THiKE  Ur.  Ballard  ia  quite  right  in 
ranuduig  the  ehmrd  OECf  Bh  B(  a  dimiaiihed  iBTenth. 
I  think  d  can  be  no  other  than  that  ohord  in  aeooud 
inrenioa-  I  don't  ue  how  it  can  be  made  ont  a 
ninlh.  I  think  tbere  eu  be  liUIa  daabt  that  CI  U 
the  root,  giTing  ni  the  ohord  CfEQllS,  or  is  nl-fa 
nMOMieiatara.  da,  m,  a,  ta.  Tbii  chord  ii  no 
atranpr  it  la  treqatDtly  met  with.  AJthougb,  aa 
Ur.  Ballard  a^a,  it  bebnn  to  tha  minor  mode,  it 
il  treooeotly  met  wilb  ia  the  m^or  :  aometiniHa  the 
iaMildandtoarthareBlianienedD|FSAC(re,fi!,l,rl): 
-  BeF^lCaCfe.  l.-l.  ma),  ft 
M-tbirde,  andthna  dilfera  from 

it  aevanth,  whioh  ia  made  up  of 

id  two  minor  thiidi.  It  ia  a  Tery  flni- 
«  uiiuiu,  and  "  exoeediegly  rich  in  ila  rcsoureea 
tor  modnlBtioD."  For  iaatanoe,  take  the  one  now 
belore  na.  By  merely  lowerins  Bb  to  A,  wa  e>'t  a 
aomiaant  aeTenth  In  Giat  inTacgiOD  —  ClEGA 
(de,  m,  a,  1),  giTieg  oa  a  smooth  and  agreeabla 
modnlBtion  into  D  maiar,  DDFf  A  (r,  r,  fe,  I),  not 
to  epeak  of  tho  infaannonic  changea  of  which  the 
dminiahej  aeTenth  ia  capable,  which  may  be  an 
iBtec«atiDK  study  to  tha  theoriit,  hut  one  of  little 
pnetieftlnee-  0. 

musioaIj  tohub. 

[146W.1— I  wo(ru>  bag  Mr.  Jaekwn  to  lake  for 
granted  that  I  am  acquainted  with  all  the  elamen- 
twy,  and  eomcthing  laai*  than  elementary,  litem- 
tnre  on  thia  eubjcct;  ware  it  not  ao,  I  should 
boaitate  t«  handle  the  snbieet  at  alL  On  the  con- 
■trnetion  of  the  diatouiu  aoala,  inch  as  Ur.  Jackaon 
b*li«Tee  in,  1  can  only  say  I  have  a  Terj  decided 
ivintoa  that  ha  ia  od  the  wroiig  track,  and  folluwiug 
•  blind— or  thall  1  aay  a  deaf?— guide,  tor  this, 
amDDg  other  reasons,  that  it  is  a  qucetioo  simply 
and  entirely  tor  the  ear,  and  not  of  fignrca.  When 
he  Bays,  "I  hare  yc:t  to  lean  the  airnple,  wall, 
aaeertaiued,  iii<lisputii,blo  fact  that  theratiosot  the 
BCale  are  the  same  in  arcry  key,"  I  iircsume  ho  ii. 
talking  of  the  tempered  sclle  of  the  keyboard.  If 
ha  refers  to  the  abtoluta  truth  of  tho  acalo  of  Vb* 
floe  linger  nnd  violin  player,  then  he  doea  not  see  that 
heia  bepginR  the  queation  I  am  disputing,  and  hi. 
forcea  me  to  ask :  Can  llr.  Jackaon  say  from  hh 
own  koowt  Age  that  the  eioct  ratios  of  the  notea  of 
tbe  major  diatonic  soale  hiTO  enr  yet  hecn  ciperi- 
mentally  aaeirtikined,  or  even  attempted  to  boaioer- 
tained,  in  any  uthiir  than  tbo  key  of  C  major,  from 
the  time  of  Huy^fheDa  down  to  the  preeeiit  duj. 

If  Mr,  Jackron  cannot  gito  name  and  time,  and 
refer  mo  to  lolume  and  page,  then  all  I  run  aay  La  bu 
ii  arguing  updii  mere  n«iumptioQi<.  Ho  suKgeatE 
that  it  i^  for  nie  to  aaoeitain  by  tbo  airen  whuther 
the  lawB  hud  dgwu  by  the  mnaiail  thaoriat*  are  riRht 
or  wrong  ;  on  the  other  hand  I  humbly  aoggoit  tbal 
it  I*  lufaiduuable  in  the  theoriatatohaTeBttompled 


,ha  aboie  enbjecta.  Ua  ooncludea  tbst  the  al>t>tr>Mit 
it  tho  'piiciGcation  ha  giTaa  bas  referouea  to  what  I 
rafiirreil  to.  In  tha  ahetracl  gireo  there  ia  nothing 
iboiit  Hillography  or  writino  from  gltu',  bnt  a  pro- 
;na  with  anihne  ink,  in  which  a  writing  ia  made 
viTh  a  tpeoial  ink,  and  it  ii  printed  from  by  the 
liSuBion  of  thoinkon  the  oppeaite  aide  of  the  paper, 
10  tbal  there  ia  alwiya.  a.i  it  were,  the  thickneea  of 
the  paper  batwcan  the  original  nnd  tbe  copy,  and  an 
abaoluta  fao-aimile  ia  not  poraible.  In  the  collo- 
ITBphic  proooea  un  ordinary  writing  ia  brooght  ia 
contBct  with  a  moistened  glue  or  goUtioa  ■nrtace, 
which  takn  a  perfoot  impnuion  of  the  paper  and  ia 
inatantlT  reudy  to  he  priuteil  from,  and  it  is  often 
inile  difBeult  to  tell  which  Is  the  original. 

In  due  time  the  «pceifieation  ot  thia  prooeaa  ahall 
be  aant  yon,  and  your  oorm-'pondcnt  will  then  aee 
that  the  specification  of  J.  Pumphr^y  for  aato- 
graphic  printing  (rolled  the  Sfty-told  writer),  and  my 
proceaa  of  autoemphie  printing,  which  I  tmll  coUo- 
graphy,  am  quite  diiitinct. 

Alfred.  PninphrBT. 

rWe  did  not  anderatand  our  oorreapondent  to 
refer  to  the  prooeaa  iaiented  by  Mr.  A>  Pumphrey, 
but  rather  M  gin  an  abetraot  of  Uh  apemfication 
quoted  and  toMkaqncfltiona*  Uwkiadof  pBpar  to 
be  oaed. — Bd,] 


,(1  MHHter  qf  the  fnary  (H 


h  idroehlorio  will  UirowdowD  thaaSTerBaeUwilii 
Perhaps  if  tbe  bath  ware  made  up  by  the  toUowiv 
proceai  he  migfat  succeed :  — Taka  a  nhtliDn  it 
cyanide  of  polaiainm  in  diitilled  water— iVi  itm,  U 

B  pint  of  water— attach  an  anode  ot  U-CMat  nli. 


A  irmr  MMhad  of  Dataimlnlac  Uw  EMt 
Valua  ot  Voal.-  i¥ith  regard  to  tbs  important 
qneetion  of  tba  heat  Talua  of  fuel,  it  has  besB  proved 
that  oonolBlkMa  bom  tba  reiolta  el  elementary 
analyna  are  my  Dnaortain,  and,  alao,  that  little 
reliaDca  can  be  idaoed  on  dinet  eTaporiaatioa  aipe- 
t  paper  in  Die  Ckemiiche 
-■-'-  -^t  tha  faulto  of  tbeae 
memoiu,  ana  reoommonar,  as  preferable,  decom- 
position of  tha  foal  by  dry  ■t<«*ill«Mim  and  analytical 
detfrminalian  of  tin  lolad,  Uqnid,  and  gaseons  pro- 
ducta  of  daomyitka.  Ii  tUa  ■rtbcd  the  acci- 
dent of  tea  bomU  BSMnplehwigaMd  it  avoided,  bj 
hio  to*  great  ■■iTanaBtinw  aod  ixjiait  at  high 
ao^lba  daaenpoaiaf  BctiMof  atmo- 


ipharie  oiytNo,  wUekia  U« 
,he  whole  at  tha  saki  la « 


aia>>cta 


Iba  Old  o'  data  that  ban  been  aupplied  by 
and  Silbermann  and  Daville.  The  Snal 
will,  of  courae,  exceed  tha  true  cambaalion 
of  the  ooal  by  the  amonnt  of  heat  equiralent 


.-   - work  of  decompoaition  into  ooke,  tar,  and 

gas.    Tbe  dccomp^aition  of  the  coal  shonld  be  done 
as  qniokly  ae  poaaibla,  and  at  a  high  tamperatnrc. 

ITew  Fire  Basinee.- The  Metropolitan  Fire 
Brignde  have  juit  abided  to  the  plant  ot  the  na* 
chief  atatiqn,  m  tho  Sonthwark  BtiJge  road,  too  of 
tho  most  imprOTtd  form  of  light  ateam  Ere-enginea, 
apeciolly  anited  fur  rapid  tran.^imisHiOD  to  a  fire. 
Theeo  eninnea  wore  tented  on  the  premiaed  of  the 
niakera  (Meaera.  Shand,  Ma.<on,  and  Co.).  in  tha 
prcaenoe  of  Captain  Shaw  and  hia  officer*.  YarioBS 
improrementa  have  been  iotroduoad;  by  means  of 
thoie  in  the  boiler  ateam  was  raised  from  cold 
water  to  1001b.  on  the  aquare  inch  in  Gi  minutea, 
this  being  on  accelcrutioo  of  time  by  aboat  three  or 
four  minutea  as  compared  with  tba  angiaee  pre- 
viously in  uae~a  mont  essential  point,  ooosidariDi 
I  the  necteiity  of  biincing  a  jet  of  water  to  bear  a.fm. 
|llie  fire  in  the  abocLeBtpo^'aibtu  time-  The  increasing 
I  height  to  which  wanihou&Od  aad  publin  buildings  '~~ 
now  oarrled  in  Landau  rcmlering  it  necaaaary 
'  inareaud  preaauro  iu  the  water  jut,  boa  been  met 
ithueenginea  b^  an  iucreaaed  area  of  ateam  cylinder 
'  OS  oompafe<l  with  the  water  cylinder,  while  the  diffi- 
'  cid^  of  the  man  in  charge  oC  the  jet  being  able  to 
'  ehut  it  oft  entiii'ly  to  avoid  uiini;cessary  damage  by 
I  water,  or  from  otbcr  cauaee,  without  the  raund- 
about  nay  ot  aooding  a  mea-cnger  to  tho  engine, 
'  whLob  may  he  iu  another  aticot,  hu  been  met  by 
the  adop^n  of  B  puLtut  aelf-ootiug  apparatua  by 
I  which  ths  jet  may  be  i  ntiiily  cloacd  Bt  the  bnilding 
on  firo  without  intcrteiing  with  or  stopping  tha 
.working  of  the  engine.  Thii  is  Bccompli«atd  by  a 
special  hjJraiiliu  aafuty-valTB  regulated  by  a) 
bahuoa,  which  ulkiwa  all  ezcesa  ot  preuure  .. 
Iraliered  by  panaing  tbe  water  ti>  tha  auctioa-pipe. 
The  Grit  of  tbii  iuproyad  form  of  engine  baa  been 
sent  bj  tba  nuk«  to  th«  Fans  Exhibition 


SEFLIES  TO  QUHBIES. 


ae.  and  immerse  ii 

ode  and  replacing  w 

jTod  a  dnnosit.    Of  eonrse  the 

ba  kept  hot.    Battery  power  moat  ba  low.— B.  E 

Thomas,  Fernitiy. 

[33034.]- StaiaiDgWaodaaatioiu.-~Thsati% 
oF  ataining  wood  section*  ia  very  doabtfnl,  as  itu 
only  with  some  varietiea  that  the  "dirernly  at 
tbe  etmctnre  "  ia  hrongbtonl  by  its  means.    Bnt  if 

ur  oorreapondent  wisbeetotry  theefleet  heeanart 

,Te  anything  bettiir,  cheaper,  or  more  ready  to  Us 

.nd  than  tbe  aniline  dyea,— Nhmo. 

fasftii. J— Sulphuretted  Eydragan, — I  eon  onlj 

(erfrom  Mr.  Grey's  replj'  (p.  17B| ,  that  my  ayileo 
..  a  more  delicate  "  gia-poieon- meter  "  than  hii;Ua 
cause  being  probiibly  that  he  baa  a  robnat  oonititii- 
'  --|.wblU  mine  is  anything  but  thaL    My  ODnlea- 

.  I  is  that  tbo    books    do    not    aufflcleutly  win 
Htudoots  of  the  Itarm  that  may  bo  done   In  ineb 
bodies  aa  H;S,  HjN,  HNOj.  HCl,  CO,  HF,  H,P,  . 
H;Ab,  and,  Iji  Cact.  moat  chemical  sabstonceB.  eap>- 
ciaUy  those  that  cosily  volatiliae.— Daudbert. 

[SaiOfl.]— Cool  WaK^ona.- 1  have  never  seae 
any  8-tou  wagiona  mada  to  carry  coal,  except  to  nn 
up  old  iron,  old  >beela,  Ac.  Theaa  are  let  oat  oa 
hire,  at  about  3b.  Od.  par  iLiy.  till  paid  for.  It  wecdd 
Boou  luiQ  a  man  to  buy  or  hire  S-toD  waKgooa  if  kt 
wautfld  to  convoy  any  great  quantity  ot  coaL    ftr 

bold  SiXI  tona  of  coal,  twonty-five  8-ton  wmg^ona  lo 
hold  :;D0  tona  alao;  here  we  want  five  more  8-Mb 
waggons  to  carry  the  same  amount  of  cobJ,  and  the 
diffflrcnce  in  tbs  price  is  no  light  that  it  ia  in  favtnir 
of  the  10-toB.  Again,  it  would  take  tbirty^thne 
"  'ton  waggoni  to  hold  ZOO  tons  ;  ao  it  wiU  be  readily 
ieaitfaatttaaaa  will  not  answer  (or  oarrying  coal.  II 
le  vrodc  ia  to  be.  good,  tbe  drsw-ban,  hoofa. 
laoUeo,  vnng  baftsra,  guards,  bolts.  An.,  ahoiilil 
9  qnila  as  atrapg  in  tbo  i!-bon  as  in  the  tO-ton 
wosgan,  and  it  the  woodwork  is  any  lighter  tbe} 
will  get  dreadfully  ill-asod  if  they  get  mind  wita 
tbe  Iknie  woggong  by  shnnting.  1  ahonld  ad<iH 
ton  wBxgona  for  cool — that  ia,  if  tbe  tips.  As.. 
II  permit— witb  side  doors,  dead  bo&ers  on  oaa 
.  d,  and  spring  buffers  on  the  other,  swing  bar  and 
end  door  apringa,  shacklaa  and  acroll  irons  to  cany 
body  of  waggon,  and  robber  springs  to  draw-bar. 
"  -lade  in  this  way  they  will  repay  the  ei:ln 
ise  by  requiring  very  little  repairs. — Chklt. 
ilfiO.]— Looomotiva.- In  reply  to  A.  Bread; 


I   Honmoii 


loubi  hare  bees 
igine  A.  Broadbent  mentioBa 
K  Doi  iDH  ona  L  ifuw-  I  am  onable  to  ^ve  Ml 
iTiBenaionn  of  it  because  I  only  aaw  it  pi 
.nd  I  saw  no  name  on  it.  The  *^- 
^lilway  and  Canal  Company  bad  it  lor  Heavy  iwai, 
lud  from  what  I  cOuId  learn  it  waa  net  niitable  far 
ts  work.  Aa  nearly  aa  1  conld  gaaaa  it  woald  ha 
.boot  K)  tOBB ;  Dylindan,  aboat  Ilin,  diom. ;  wb*iki 
I  in  number.  4lt.  diameter ;  one  flre-boi,  ona  deaf, 
.iile  bonkers,  and  aid*  tanks,  tba  driver  etandiaceBi 
itde  and  stoker  on  tha  other  side.     Eaoh  ead  is  teiD' 

ipled.  Dud  two  seta  of  motiocB.  two  reguloton, 

'  ' '---'-  'or  reversing.     Driver  can  wo* 

idant of  eocb  other.  Ithinkitii 
built  b;' Dub?  nnd  Co.  1  ahonld  like  to  obtain  soM 
puiticnlara  and  rsaults  ot  working.  It  was  in  ISV 
that  I  Ban  it.  Tbo  eogiae  referred  to  In  the  aensd 
paragraphia  one  with  tbo  driving  aileover  the  boiltr. 
1  ahonld  lie  gbul  to  obtain  some  infoniiBtion  aboat 
either  of  them.— W.  H.,  Sollbrd. 

[33160,J— eiieaTe.— "UDdorgToond"  mait  snot 
what  the  sheave  ia  made,  and  in  what  port  ths  halt 
is,  boFore  he  can  obtain  a  useful  answer.- Nuro. 

[33101.]— Bleotrio  BeOs.— What  would  be  tb( 
ncccasitv  for  making  a  special  form  of  Iddtnch^  let 
net]  ou  board  ship  'r  Uawerer,  "  W.  B.  8."  coell 
easily  obtaia  the  bu^t  answer  by  irriting  to  thi 
mannfacturorB.— J.  M. 

[33te7.]~BCeel  Watch  Chains.- They  mwtta 
japanned— that  if,  the  vamisb  btimt  on  in  a  pntu 
stove.- OoEKUoy. 

[33108.1- Foundry  Coke.- Thare  is  a  furty  Iwi 
article,  with  Illustrations,  in  Ure's  "  DictionsV.' 
See  also  Percy's  "  Metallurgy  of  Iron  and  StaaL  — 

[33170.1-Outriggor.— About    Soft,   long,   «ia. 

beam  I  but  "  Torpodotro  "  should  try_  aaverai  boatSi 
and.  Suding  one  Chat  iitits,  take  its  nieBiai&— 
C.J.  L. 
[33178.]- Beetorlng  Oilded  Or^aiy'pliwa.-Th 


bitters  uiuat  be  rotinded  ont  by  ni 
mandrel  with  a  mallet  j  then  either  st 
off  or  rfrgild.-H.  0. 


p  tb^rWu 
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B.]— Bntkea.— Till  brake  vliich  in  rot  on  hy 
ix  mihing  up  thi  chimuvf "   a  the   Smilli 


S.] — BrakM. — A  "Puaengn-."   an  p.  35:^, 
oat  "a  bnks  whirb  ii  miwt  diiafrreeable." 
I  "  Ui«  wr  mfaei  up  tlie  cbimner,  and  makM 
fnl  noiM,  and  u  nooa  ai  tht  train  slope  (t 
\boat  a  TaT^i."    From  the  Gnt  part  of  tb 
tioiilfaBraUnodoDbtUiatlhebraketowli   b 
laaoger"  refere  U  Smith's  tbcuuis  hrak 
IkdfBl  twiie  u  ewiied  br  the  itcam  nuhi 
1  tb«  eieotoT  ioto  the  chimne;.    Tbii  craatv 
im  la  the  bimke  pipei,  and  in  the  oollap 
F*  or  aaokl ;  the  atmotpberio  premre  th 
Um  49li«daTB  to  collapae,   and   apply   tb 
The  teeail  ipoken  of  ii  not  an;  fsnlt     ttig 
I  vatOD,  and  doei  Dot  oecnr  when  a  tnuii 

thrDDBbont  iriUi  a  eontinnoas  brake.  It  ig 
br  the  bnka  beine  fitted  to  the  eDBioe,  ai 
the  front  part  of  the  train.  Ai  Boon  ai  the 
portionoftba  train  ii  retarded,  the  nnbtakttl 

thabnllen  to  be  areitly ' 

■   -    buffer 


t»  the  oMt  of  the  alteratiau  in 
four  fcnrt-licotar  is  a  very  joo:!  one,  nln 
.a  a  coTidoQsjr.— L*NCABimiB  Fiti'ib. 
laxun.]—0ld  Tin  Goods— Thn  mer 


i         f       Dipttini    pnrpoHw.      Jtnpeatril 

h        )>ee     mode  to  tetnyer   tho  tin,  AU. 

S    by    niMne   of  hydrochloric  asid  di 


.    This,  it  will  be 

la  bnt  danserona  to  — -  .-. 
lelf  Been  peopla  thrown  down  on 
ie  oanie.  I  haie  alio  knomi  < 
iotent  that  even  eoapliasB  nn 
m  broken.  Thii  ii  alwari  citt 
rh;  the  whale  of  a  traiu  thonld  I 
inoH  brake.  The  Sandsra'  ii 
ijrotor  Dpon  the  engine,  and  ma 

Smith'e,  tbe  only  dlfffrenm  1 


T  Bpnniii,  of 

not  only  din- 

amti,  and  I 
.  the  rl^on  1 


L   frne  t    oompany  nenr  Sn 
mm     ced  rocorarinir  the  1 
tly  put     t«d.    The  revidna' 
1   {  th    tin,  may  be  and  ft    . 
not  K>  TiJnable  for  I 


mith's 


Then  it  ia 


,]— Automatla  Scliool  BbI1.~I  doabt  Tery 
faether  a  largv  Bchool  bell  could  be  niUK  1^ 
rieal  airaD^ment.  It  wonld  be  better  to 
a^e  goDB.— H.  M. 

.]— Capital  Inveetment.— At  th«  ra«on. 
OD  of  '^  Pcnanoa  Point,"  I  haTe  imKtarRi 
it  life  anunitiea  from  the  Natiaml  Debt 
ntfailtonudentand  tham.  El.  jGtOO  stock. 
g  the  o«it  diridend  in  the  S  per  cant.  Bank 
El,  i*  stated  to  yield  on  a  sinirle  life  annnitj- 
4d.  to  a  male  person  of  45  years  of  a^ 
the  areraire  price  (qnery,  bow  aTeracrsd  F)  of 
enl.  itiMik  yields  a  rate  of  interest  of  .£3  lOa 
:.,''  or  £0  7s.  6d.  when  yielding  a  rata  of 
of  Sporeent.— i.e..I  sappose,  when  standi nir 
WbatiaanderstoodnnderXlOO  stook  F  Cat, 
■onght  for  leM  than  .£100  iterlinn  ?  Will 
irliDE  (money  nay  he  pud  in  lien  of  stock) 
loss,  pnrchase  tha  same  annnity  ?  What  U 
r  .£3  IS2.,  .£3  IGs.,  Ac,  per  cent.  P  It  the 
poond  sterlinir  snppoeed  aidiridpd  into  IB 
Wbat  is  aboot  the  prioe  of  ,£100  3  par 
«oso)>7)   at  preaent.  indadiag'  the 

t    Why  Is  the  annnity  tor  lama  amoii 

M  to  females  than  to  males  ?  "  Penanoe 
will  oblige  by  eiplaininit  and  workiajt 

pie  for  practical  use.    As  to  buitdinjt  sc 

id  that  some  of  thpm  offer  interest  of  C  per 
nd  others  (IncludiDR'  banns)  of  eron  8  per 
nd  a  disoonot  company  ss  mneh  as  7  per 
t  3  months'  notice.  AIIowid;  for  the  cost 
ilishmsnts  and  of  manatrement,  in,,  theM 
most,  one  would  think,  be  employed  at  nrj 
ss  of  interest,  and  mnst  necessarily,  tfaeto. 
somewhat  specnlHtiTO,  On  the  other  band, 
sne's  capital  in  an  annnity  for  a  rate  of 
only  a  little  in  enxs*  of  what  can  be  ob- 
pon  eood  forei^  GoTcmment  ilock  (Pms. 
■  instanoe,  yieldinjc  417  per  cent,  at  present 
sd  Dothinir  in  excess  of  American  stock  and 
^it  banks,  seems  rather  short,  suihted,  and 
atg  doo  nse  of  one's  means.  Donbtlen  the 
■red  in  the  case  of  aunojtiea  )a  based  upon 
mortality  tables  :  bnt,  still,  the  nneertalnty 
proTorlual,  and  the  work  of  jean  miBht  ha 
in  as  many  days.  I  shonldhars  thonffbt 
le  home  City  loans  would  bare  been  safe 
miimtiTa,  or  that,  at  any  rate,  rolonial  City 
lid  bare  been  raeommended.  Can  any  far- 
ice  be  niren  in  this  matter  ?  Brohara  and 
I  find,  nerer  aotnally  adnae  inveetmests 
n  that,  bnt  confine  tbemeel*ps  la  laying 
in  their  liet,  learing  tho  selection  to  yonr- 
0  life  annntties  rary,  when  once  taken, 
(  to  flnctnations  in  price  of  stock,  or  is  the 
for  ercr  afterwards  a  fixture,  as  at  first 
P— An  Enoihesb. 
]— Braes.— Has  "  A  Sbfflipld  Elude  "  tried 


&nd,  if  that  does  n 


produce  what  ho 


]— HIgh-Prossnra  Horizontn 

lairlT  with  its  formor  load.  Ton  End  rou 
be  fnll  amount  of  power  required  with  half 
■  pressure  on  tko  piston,  the  engine  remain- 
rare.  Putting  "  lap''  on  the  T:ityc  so  an  to 
.  I  the  stroke  (or  when  piston  bos  trarellsd. 
.)  wonld  effect  a  considerable  sarin?,  bnt. 
;on,  yon  wnnld  require  to  baye  all  yonr 
i  eyunder  well  protected  to  prerent  — 
at  by  radiation.  The        ' 


■  precipitii- 

, ., , iw    scrap:   tho  metal ,. 

combod  by  tho  Irentmcnt,  that  a  mnch  larger  snr- 
face  is  eipoHi:d  to  oxidation.— H.  B.  F. 

[311.117.]— Carbonato  of  Iiead  Hanufaoture.—  I 
«nppo!w  by  tliis  is  meant  white  lend,  and  commercinl 
white  lend  ill  not  carbonate  of  lend  alone,  bnt  n 
mlilare  of  cirbonata  and  hydrate.  It  is  o^ng  In 
the  prfBcnce  «f  the  carbonate  that  wlitte  le:ui  pon- 
■"psns  quch  opacity,  while  it  is  duo  to  the  iiydntr 
Hint  its  coTsring  qnalities  are  so  good.  It  ia  thf 
iilni^neeot  theWrata  qnilcaa  mnch  as  any  cryBta). 
!iih'  slructnn  of  the  carbonate,  that  renders  a  whits 
li'iil  ^irernred  by  precipitation  with  n  soluble  earhoa- 
'itn  nlmoat  useless.  In-<tead  of  citractinif  tbi' 
t'^'i'ionntc  of  lead,  procpod  by  estimating  the  total 
j.ti'i.  'li.'n  pHtimnle  tho  carbonic  anhydride,  soliafv 
tliLH  niik  U'fld,  and  the  lead  in  eicoM  calculate  to 
111  ,!i  1I-.  ■■  ,1.  M."  wiU  only  be  milled  by  the  answer 
.>r  :\.  K  M.Tko  to  a  similar  (jupstion.  Harytosig 
almost  t)in  ool^  adulterant  which  cnn  be  used  with 
wliitp:  Ipivd,  a)  it  alone  combines  ehfcpneas,  w.'ight, 
nnd  pnrity  of  colonr.  When  chalk  i«  mixod  with  oil 
tho  whiteupsf  is  at  once  losl-e.'(.,  putty— and  for 
thin  rea'OQ  flhiting  can  nerer  be  used  at  an  adults- 
rout— H.  B.  P. 

[3,1321  Btid  33113.1-1,.  and  K.W.R.  BDrlDas.- 
l™i->?ln,  401:  HsrdwicWs,  TflO :  Princess  Hafcui 
1..-V17:  Afercrombie.l.SS!!.  TheabovearealUlinit- 
boltoinf  coupled  4-whc«l.  cjlindera  17  1  21.  Th 
first  ;i  are  .stationed  at  Birmingham  ;  thi>  4th  wai 
when  I  saw  tier  last  time,  at  Crewe  on  THa,  S  link 


_.  .   >!«,  wheels  0ft.  ain.    She  is  at  Stafford ! 

liming  to  Birmingham,  Rugby,  Uanebeiter.  tt- 
phinx.  No.  2,1M,  is  at  Oxford,  running  daily  to 
ondon.  Bha  Is  Webb's  bnlM-flft.  wheels,  same  a. 
nltio,  9,161:  Atlas,  S,150i  Bybil,  Unieom,  ftr 
aniao  in  Abergele  accident  (No.  301),  Prince  0; 
f'a1>!S,  cowbEingrepaired.and  willanineommenc! 
I  Iri!h  mails  whan  fresh  from  shop.  Harro« 
TCi'Iont.  engine  Sbelrcr  had  was  8W  Colnmbinr 
ilol] :  trniu  engine,  StU  Clyde,  tho  dnrcr  of  whici 
>w  runs  Prioeets  Beatrice.  I  append  a  list  of  thi 
>w  coupled  engines  built  by  Wobb  as  they  maj 


Carlisle  (IG)     3.178  Ptnck  (ZD) 

'  3,179  Patience  (2ut 
3,180  Perseverance  (IB) 


Saa  Balmonl  tfH 
BS3  Meteor  IS) 
864  Pilot  (8) 
885  Enroy  (» 
8ne  Conner  (8) 
867  Disraeli  <S) 
8SS  Candor  [8) 
S6S  Llewellyn  (8) 

870  Fairbaim  (8) 

871  PoBorpine  (6) 

872  Wixari  (I) 
eS3  Phantom  (fl) 
800  Sir  Hnr'lman  Earle 


I  3,181  Buffalo  '15) 

3,183  Giraffe  (IS) 

3,163  Antelope  (I) 
I  3,184  R«ynard  (I) 
I  3,I8S  Alma  (IS) 
I  3,181)  Lowther  (15) 
i  3,187  Penrith  Beacon  (15) 
l3,l»IChillington(]:<t 
I  3,180  Aron  (IB) 
I  3,100  Princess     Beatrice 
,    (15) 


tho  same  at  all  times,  and  that,  mpposing  thii  to 
hare  been  laid  down  on  any  map  or  surrey,  the  same 
line  would  be  found  at  any  timo  hy  the  angle  of 
rariatioD  which  the  needle  makes  with  it  (as  might 
be  known  for  sncb  time  and  place)  bwng  road' 
off  and  applied.  Although,  then,  the  angles  at 
which  the  nadcgronnd  works  hare  baon  earned  out 
would  not  bo  the  ssme  with  respect  to  tha  needle, 
they  would,  I  presume,  be  the  name  now  as  then  in 
re-<]>r(^t  to  the  true  or  sun  meridian,  and  thns  they 
might  be  re-plotted  ont  from  this  latter  line,  and 
the  proaent  magnet  Id  msridinn  laid  down  and  worked 
From.  Is  thia  earrectP  There  nmains,  howerar, 
still  tiie  d  iiTicolty  of  determining  the  tmo  meridian 
foranygiren  place  or  spot.  This  ia  known  with 
Aufliriont  eiactncBs  For  certain  principal  places  ;  bnt, 
M  Mr.  LAucDiter  shows,  there  ia  a  difference  of 
2"  W  between  London  and  Dnblin,  and  donbtlen, 
tborofore.  to  bo  correct,  it  reonires  detarmioiog  In 
onrh  cnse,  espeoimljy  if  distant  from  plaees  for  which 
it  in  known.  Ii>  there  any  simple  war  of  doing  tbis, 
with  or  without  thn  assistance  of  the  miner's  com- 
pass  or  dial  P  Inearreotneas  in  a  work  of  thia  natore 
wonld  be  prodnotiTe  of  great  pecuniary  loM. — 
".  W.  A. 

[n3351.]— Bifle  BhootlnK— There  could  be  little 

if  any  praotiosl  diffarenn  in  range  between  a  shot 

fired  oTor  the  land  or  orer  the  sea  ;  bnt  aunly,  tb«o- 

retieally,  it  should  go  farthest  orer  tba  land.    Tb* 

nearer  a  weight  is  to  the  centre  of  the  earth  the 

greater  is  the  power  of  grarity.    As  the  surfaoe  of 

the  land  Is  as  a  rule  aboTO  the  snrfaee  leTol  of  the 

sea  the  weight  to  be  projected  would  be  leas  orer  the 

'--  '  'JiAu  orer  the  sea.  and  so  the  ball  would  go  for> 

-B.  P.  O. 

.    3B0.1— Willows.— In    the   autumn   of   law 

wishing  to  screen  one  side  of  a  pinee  of  sround 

lickly.  I  proonred  same  freshly-ent  willow  pole*. 

ley  wera  about  OCt.  long,  and  looked  like  broom- 

.ndlas  with  bark  on.    'liese  I  roughly  poiotad  at 

.0  end  with  an  axe,  and  than  banmered  into  the 

clay  soil  with  a  mallat,  placing  a  piece  of  wood  OTer 

the  top  of  the  poles  to  roeeire  the  blows,  and  driying 

them  in  abont  id.    They  erery  one  ''took,"  and 

irhon  I  left  the  plaoe  in  1872  were  regular  trees  from 


width.- 


[33360.]  — StamplaB  B'orolen  Qooda.  — 3ome 
Lbree  year*  back  it  was  possible  for  an  English  firm 
to  import  into  EnRland  articles  made  abroad  and 
itamped  with  their  name.  The  Custom -honse 
in thori  ties  required  that  a  member  of  the  firm  abonld 
nako  the  Dccsssary  declaration  before  a  magistrate. 
[  do  not  know  of  any  alteration  in  the  law  respect- 
ing sneb  impartAtions,  but  "Pasiled"  ean  obtain 
ill  tha  information  be  requires  from  any  Custom, 
house  agent,  as  such  cases  wors  tar  from  us. 
wmmon.— O.  W.  B. 

[33374,]— Steam  Haat.'-Tba  prosinra  of  steam 
arer  tbatof  the  atmosphere  will  be  at  313°  Fab.,  Olb. ; 
«t  300°  Fob.,  liSlb.  ;  at  400°  Eah.,  33Zlb.-H.  B.  F, 

[SS37H  ]-Tho  Zodlaoal  Light.— Thii  beautiful 
l>henamenon  ii  by  no  means  difficult  to  obserre 
'  Ig  the  erenvngs  ol  Maroh.  and  can  also  be 
.__j  :^  February  and  April,  I  even  obierred 
Li  DD  oim.  urd,  I87S,  but  not  satiafaatorily.  I  give 
t  list  of  all  the  occasions  on  whick  I  have  obserred 
;t  this  year  :- 

Jan-  33, 1B78.    It  must  be  (Odiaeal  light. 
Fab.lB,              Seenntberwatlat  Th.  10m. 
Visible  plainly  at  Oh.  Him. 
Fairly  seen  at  Bh.  Km.  quits  nUln. 
Not™ 


abseryed  ii 


Uaroh  9, 


Fine. 


in  33rd  and  S; 


2,101  Rnowdon  H) 
2.1ie  Oaradoc  (I) 
2, l(Kt  Salopian  (l!>; 
2,104  Cambrian  (1 

Crewe;  (i)~ai  NorthoinptoD  :    (28)    at  Lira     _ 
(8|  nt   Knahy.     I  am  not  quite  carlain  of  Nos.  8SP 
"    "'     ether*  I  have  Been,  and  know  they  aiT 
i>  engines  which  have  gone  to  Crewe  for 

-,.. tic  arms  of  the  oompany  painti'd  upon  .  ,„_-_  ,^_,,  ,,___  ,,„ 

H.m;-««J    Sir  H.rf,..  E.rl, ;   !,1!0    P™,^  I  ^,|,„.„,„MI. 

'i  B81.  Aiaaion  ;  8fl2,  Halmoral ;  S(H,   STeteorj  1  ^  4afii  reada  rBmarlo 

atl6,  Coad»r.  will,  I  expect,  when  she  00 

TP  not  tret  Sir  Salar  .Innij  for  aome  tin 

lot  know  an  engine  named  "  American 


Not  sofinea!  ...  _ 
I  believe  that  I  observed  it  also  on  December  30bh 
and  31st,  1877,  and  psrhaps  on  December  34th  and 
■J7th.  If  "  X."  wiahea  for  a  fuller  aceannt,  I  shall 
be  happy  to  write  to  him.  if  he  will  adrertise  his 
riddreaa  or  write  to  me.  Mr.  Dennett  conaidara  that 
tbe  sodiacol  light  is  more  intense  than  usual  thia 
tear  (KmqLish  Mkch*kic,  March  loth,  1879).- 
Vauouan  CuBNiHii,  Debcnham  Vicarage,  Suffolk. 
r3»38fl.]  —  Bohool  Bonrd  Bduoation.  — "  The 
"'--'■--  CraacanditBEesnlte"  ' 


j  Kork.  and  is  snppoted  by  si 


j  Diakn  their  viewe  ridici 


to  be  a  satire 

r pie— an  attempt  t« 
stating  them  in  a 
Gray  (whoso  reply 


[3^'^«,J-MB^nBtlo  ICeridlan  — T  am  ablinod  to 
Ir.   LnniVBter  for  information   hereon,   m  f ar  as  | 
imn,  nnd  hope  he  or  eorae  other  oorreapondent  will 
'al  with  the  iinestion  in  relation  to  the  mining  map 
referred  to.  I  '«n  ntidcTBlnnd  that  if  the  dorlination  I 
7tO  (1^  10'  W.)   abonld  hnve  again   come  ' 
_„ rooDd— i.e.,  it  it  had  been  the  fame  to-day  as  then- 
intended    tbn  operation  of  recovering  the  pooitionof  the  old 
""--'  --■■     undnrground  ^orkinga  wonld  present  no  difficulty,  i 

n?  till;  fliinio  liiea  would  obtain  ;  but,  ncconling  to  t'lot  tni 
M-.  T.iiTiraitp!-,  the  preaent  variation  is  juat  IT  W.  !  m  is  pi 
(for  LoTiilnii).  ,ir  0"  W  more  westerly  than  in   I7W.  [  T>ractiei 

Altbminh  if.-i  than  I  had  imagined,  it  still  applies    i"  mani — -.„^, q -  — 

to  my   inqriiry.  "  bow  to  cormt  and  adapt  to  the    vust  qnantitiee  of  tmwfaotesome,  pemioioiis,  and  im. 
mop  in  qncstioi.  and  its  explanation  wonld  be  prac-    inoral  productions— of  works  of  tbe  vilest  tondencina 
tlcallj;  serricesble  for  any  other  greater  or  lesser    — their  prevalent  qbaxH^Jnn'aA 'await.  "V^^^^^?. 
variation,     t  assume  that  the  trne  mtfridian Tmnatoa \  fil.   t^  T«^ai^win,  M!DiiiK4«D>!»n&t  'W'^  »■■»■  «*"- 


.„  ..ike  tbomal  _.     .  ..      ,. 

.ictually  rceommends  the  work  us  snre  to  have  a 
"most  benefiqial  effect."  Well,  perhaps,  it  may 
'beaaflt"  thoaeperHoos  who  couBiderthe  Rdanation 
Aet  of  1870  to  be  a  "  atupendoas  national  folly."  It 
iri  dilQcnlt  to  see,  howerar,  how  "  the  small  volume 
111  question  "  can  contain  "  innumerabte  "  replies  to 
I  [amiuers  :  and  it  Hr.  On,f  conid  be  a  boy  again 
vnd  would  get  a  little  knowledge  of  what  a  Board 
.■-obool  really  is  and  does,  by  attending  one,  he  might 
l.«m  in  a  striking  way  that  aueb  competition  is 
uicre  considered  euelessl;  done.  Here  is  sn  extract 
1 10m  the  book  : — "  It  ia  a  great  mistake  to  imagine 
t!>at  the  abilitr  to  rend  ia  any  anch  inestimable  boon 
,n  IS  oretrndtil-  In  by  far  the  majority  at  oases, 
iperianeo  shows  that  tbe  only  real  rosutt 
'"'  ~  the rapidly-increasinf  oil — ''*" ' 
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Wb»t  h>T«  witbon,  pablithari.  oampoilton,  sod 
tiM  whole  tniteniit;  of  baokm^n*  uid  mUbi*  to 
H]P  to  thai  P  If  tha  bonk  ii  not  inmioal.  MMnabodr 
bM  >  "  onu,"  nniloabtMll;,  and  hi*  friandu  iboald 
Mnfnll7  kaip  pena  anil  pKpw  out  of  his  mf-— 
Oashbbbt. 

[S33S8.]— IfOoUnaha  Ooll,  Ao.—Br  half  BniDB 
tMcall*  Toniciit  a  good  artioa.aad,  u  I  hare  found, 
a  Terr  ooatinaoot  ons,  and  the  ■eram.  An.,  do  Dot 
mt  ohoksd  np  BO  Kion  aa  whan  the  eaUi  are  naarl; 
fnlL  Aa  I  tnppoae  fon  rrallj  want  to  maka  a 
telaidiono  with  yoar  Sin.  mafnat.  yon  wonld  laqnire 
ft  bobUn  with  abont  )  an  onnea  of  M  wire,  and  I 
mold  adriaa  jon  to  me  ailk-ooremd  wire  for  two 
I  wail  nil  Firat,  and  moat  important,  basanaa  of  ita 
BMTO  petfeet  iniolation  ;  and,  •ecoudl*.  iti  imaller 
bnlk,  Ferrotrpa- plate  aboat  3|in.  diameter  will 
work  beat. — W.  J.  Lahc&stik. 


to  keep  ptpa  in  ^aoe  when  aet.    The  u 


the  aame  length  in  the  dirtotion  that  the  alider 
nMnaa.  with  the  aame  amonntof  apaea  between  aaofa 
hole.  For  the  larm  pipea  thej  ahonld  be  eitaaded. 
and  for  the  iinall  onei  rather  abort.  The  aonadboard 
"E-  W."  baa  illnatrated  cannot  poaubl;  work 
proparl;.— J.  Lkwib, 

p3401.1-Boagh  Powerful  Battwy,— Abonl 
tbeiimpleat  batterrjOBcanmakeiatbebiehTamalo. 
Toa  ihoold  baTo  platw  aboat  Bin.  x  aio.,  and  oae- 
eoariea  onlr.  There  ia  no  neoeaait;  to  bava  two 
earbona  to  one  boo  ;  one  and  one  in  a  larr"  batter; 
will  (b  all  tb*  work  ron  want.— W.  J.  Imhcabtbb. 

rssWiil— IiMia  OiindinK  — To  grind  andpoliab 
•  MDl  oni  «l  rook  OTTatal  will  be  too  maBh  Iot*m 
MUaloar  to  oommenee  with.  If  roo  like  to  wtini 
aneh  a  Ian*  oat  of  either  flint  or  eTowii'Blaaa,  I 
will  viTo  yon  all  Ibe  naoeaiarr  ioatrnetioni  on  jonr 
aendlng  aBotber  qaary.— W.  J.  LlHcAnBB. 

pSiOS.]— OiTKOQ  Ou  Baf.-Fold  the  ba;  aa 
neatly  at  yon  san  and  wrap  it  in  atronit  paper,  and 
pnt  in  a  warm  place.  On  no  aeoonnt  let  It  be  put  ii 
a  damp  cnpboard.  When  aboat  to  be  otad  airalL 
Uow  it  full  ot  air  with  a  pair  of  bellowa  :  then  let  it 
bang  in  a  warm  room  for  a  few  daya.— W.  J.  Lin- 


[83*18.]— 0 

■tifler    oon>iftrnc«. , ._. 

water  gnant.  enf.     A  liqnid  preparation  to  keep 


Boil    (or    infnaa)    the 
B  until  ot  a 
reqaired   foi 


praotioal  experience.— I^casEOU  Trnrnm. 

[8MiO.]-intrio  Add  atnliu.— llie  aeid  ■ 
cannot  be  remoTod  if  eld,  bat  if  quite  >fae«t  t 
iat  tbe  sloth  with  etrons  liqoid  aaitnoata  mi| 
ot  wrrioe.— C.  J.  Liatbk, 

[SSUL]— Ziant«m  ■pMtroMOp*.— ToUr. 
cASTBR.— The  beat  lifht  mu  oan  hnve  for  ap 
tsopio  purpoaea  ia  tbe  alaetrie,  bat  aa  thia  it 
tronbleaome  the  next  beat  U  the  Unelifhl 
'  rdronn  lisht  i*  naalaaa  for  Ik*  porpea 
Bw3h*i-  ■  ■"  


rlaoedof  abont  (Hn.foeu;  tbe  llsbt  aboold  tl 
adjotted  aa  to  giTO  a  parallol  enamnt  | 
sn  the  irTeater  put  of  aoeh  light  afcooU  be  c 
by  an  adjoatable  lUt  frame,  Oe  two  abuttera 
idinitable  from  eloaing  onr  eaob  othw  to  i 
apart.  A  nod  form  to  make  aaoh  an  urnnf 
inietfaatofapncalWmle.  ao  ttet  tbonptd 
eJwaya  of  tbe  aame  diameter  top  au>d  bottom. ' 
priam  will  b«  Ttinilred.  Thia  may  be  either  a 
Hint  priim  or  a  ^ttle  priam  to  held  Uanlpl 
Darbon,  HaTing  thia  it  will  be  an  eaay  mal 
uTBBge  ot^t  lenae*  to  glM  a  abarv  imase  ni 
9CIMS.  To  ahow  Mght  Uuaa  it  will  be  neeMi 
Dooop  a  OBTily  in  lima  ball,  and  plaoe  the  mi 
the  eari^ ;  than,  when  aU  ii  in  adjuatiDMi 
aainfr  appoiite  aide  of  lime  ball,  itradnally  tot 
line^ll  antil  the  metal  ia  faaad  and  ita  lint 
bio.  Banda.  of  nonree.  will  bt  aeen  when  th 
mm  paaaea  through  the  Taponr  of  any  laela 
J.  LAHCAariK. 


_^ — by   adding    i , ,    . 

kleobo),  but  either  would,  I  imagine,  be  objertioi 
•aU*.— Nuio. 

|^lS.]-Hpetari>.— I  bare  known  manT  eaaai 
tmi  Ity  aimpi*  taking  a  oold  aponge  bath  tiet 
mqming-  Bat  if  tbe  eaae  ia  o(  long  atanding  tbi 
beat  way  ia  to  plaee  lontaelt  under  a  doctor  in  whon: 


[33418.]— &7etarlft.— No  dmir  sen  In  partjoolar  be 
raoommended,  but  nni  might  gin  iron,  in  oomlnu- 
tion  with  BTrgetaiile  tonle,  atrial.  Ton  bad  much 
better  howeTer,    conenlt    a    pbyaician.  —  E.    J. 

MlB8H*I.L. 
[3311*.]- 

1,1(18 :  CutbBMe,  l.imi ;  Maberlsy,  1,200.  ~  The  la 
lot  of  '-  Lady  of  the  Lalie ''  chua  wen  bailt  in  IBt 


oiall  fnrnaoe  by  itgolatioir  the  anpply  ci 

l>e  happy  to  gire  any  further  infonnation  If  ni 
-E.  P.  G. 

;suie.]-Regalatliic  the  Heat  of  Oaa.— Hake 
a  roogh  thermometer  [A.),  with  one  wire  perforating 
ita  bnib,  and  another  paaaing_  through  ita  tuba  from 
the  top,  and  ending  at  the  point  to  which  tiie  mar- 
inry  wonld  riae  in  regiatwing  a  tomperatuie  of  100°, 
!,et  thia  be  plaoed  in  the  air  ebambar,  and  ita  wirea 
■at  in  drcnit  with  a  battery  end  a  email  eleotro- 
jnagnet.  It  the  magnet  be  arranged  ae  id  flgnre,  ao 
dut  ita  armature  ia  eonneoted  aa  abown  with  the 
itopeooke  of  gaa  lama,  the  euM>ly  of  gal  will  be 
regnlatad  antomatieally.  The  onrrent  n  gaa  (ron 
~"~  pipe  ahoDld  be  snSiiLeut  to  beat  the  oham bar 
temperature  aomewlutt  bisher  than  100°,  ao 
aa  the  lamp  atopoock  ia  fully  open.    Aa  aoan , 


md  N.W.H.  En  gin  e«.— There  ■ 


— moraa  the  pity,  ia  my  opinio 
between  Ru^U  »nd  Carlia^  i» 
'-    ■     •  A  partly  by    Pm 

iViltesd- ■■-■---' 


The 


^otchn, 


n  partly  by  Pi 

l,6T3clMa.  •■~\Vilte'siteD"'ghoQWh'"lB^"ified^i(i£ 
Se^tch  mail  he  mwn»,  us  tbe  i^ifferent  ones  aru  ran 
dilteroatly.    I  oannot  ananer  tbe  leat  ot  tba  qnai- 

tion.— IlTlBX. 

J.33UG.1— PItli  BoUa.— Get  tbe  pith  ontot  elder 
etieka.  Ton  will  be  able  to  make  Rood  halla  out  Hi 
atioka  an   indi  or  ao  in   diameter.— W.  J.   Lui- 


nyearaaKo  ... 

rcculator  of  the  greateet  almplicity,  and  allhongb 
waa  deaigoed  to  regulate  the  beat  of  water  for  the 
pnrpoee  of  artificJal  inenbation  there  it  m  raaaon 
why  it  abould  not  do  for  anything  elae,  I  bare 
known  thia  regulatar  to  keep  water  at  the  aame 
tampeaatnra  within  a  degree  for  montha.  The  re«n. 
Uor  acta  l»  the  ezpanaion  and  Bontrae^ion  of  a 
fluid  (nethybUed  apinta  i*  the  beat}  confined  in  a 

rigid  matafehamber-  *  amBll  nnftinn  nf  whiAh  In  «1 

away  and  oioeed  by 
indiaraMMr,  wtdoh  aei 

aa  Oa  Uqnid  altera  in  , , .-..  , 

decreaaing  tbe  lapply  of  gaa.    The  ohamber  maat . . 

nnit«  fnll  fl  fiwwiA    mnA  '^".te  tight,  BO  Uwt  tilO  Wholc 


...  .._a  beat  way  toregolata  the  beat  of  a  gar 

wonld  be  to  immerae  the  ehamber  oontnining  it  in  ■ 
TCMe)  ot  water,  the  beat  of  whieb  eonid  be  rggnlated 
by  iMMrtiBg  the  apirit  chamber  in  it.  A  ia  the  tpirit 
•Mtaberi  ft  neoe  of  tiraaa  pipe  doea  welL    B  B, 


J3313S,]— Zlnoography.- Onm  anbio  i* 
ly  need,  Imt  any  clean  firm  gnm,  enah  aa  i 
lian  (whioh  only  coat*  about  4d.  a  ponad 
answer  eqnally  well.  Tbie  ie  an  old  radpe 
km  in  the  babit  of  nung,  bnt  the  eiaat  pvepi 
are  not  rery  material :-  Soak  ^a.  of  good  ■ 
i  riUa  of  water  for  about  at  bonra,  then  bo 
train  the  liqaid  tbroogh^oalin  ;  naat  pat 
nm  or  thereaboatK  into  a  quart  jar,  and  fill  i 
later.  Wben  nil  diaaolTed  it  ahonid  fa«  aoi 
bicker  tbaa  the  aiMialled  "oSiae  gnm" 
•ottlea.  Ttaeie  two  liqnida  ahonid  tbeu  bi 
toother,  and  3ai.  of  a  etroog  aolntiao  offbo 


',  aa  tbe  tomperatnre  in  ohamber  exMtda 
;  mRronry,  riaing  in  themomater,  oomee  in 
with  the  wire  in  ita  tnbe,  oompleling  the 
rircut,and  oanaingtbe  magnet  to  attract 
itorc,  and  thna  to  partially  eloee  the  etop- 
cock.  nnd  leaaan  gaa  enpply  to  lamp.  When  tbe 
iperalQte  DOW  (all*  below  100°,  the  mercnry  de- 
ads,  tbe  dronit  i*  broken,  the  magnet  oeaaea  to 
,  and  the  atopoook  ia  again  fully  opened  by  tlu.'  ^  Li  ' 
ion  of  the  .maU  weieht.  B.     In  thia  way  a  tern-    ffl-i' 

trying  bnt  a  few  degraea  from  100°  can  bo       ™ '„  ,       „  ..  „    ^        „,     ^ 

'    "    ■     .     "  d"  f.  [33431]  —  Batt«7    OarboD   Blooka. 

itting  nae  plen^  of  aand  and  water     * 


cid  added. 


tieu  year  gum  will  bl  itOdf  t 


plate  kept  damp  b^  a  aponge  daring  the  pn 
inking.  I  bare  mialaid  my  notaa  on  the  ai 
praeeaa.  but  will  bant  tbem  np,  and  aend  par 

aOOB.— ERKI0T  A.  NUTB. 

tSStlS.]— Bloyala  Tiro.- Id  reidy  to  "1 
Amateur,'*  I  ha>e  mended  aoaie  vary  bod 
the  Urea  of  my  biojola  with  a  aolntiMi  of  india 
pnrehaaed  at  the  Sarrry  HaobiDBta'  Co., 
oppoaite  St.  Oeoran'a  Cbnnb,  in  the  Boroug 
oat  mnat  haTa  all  doat  mai  dirt  roBorad  t 
than  the  aolntiou  ie  rubbed  in  with  tba  flai 
the  ent  bound  with  twine  till  the  aolntiau  1 
which  it  doee  in  about  M  boara.  It  oarefuU 
the  tire  will  be  almoat  aa  good  aa  tww. — A. 

[33LH.]-Wator  Baiting.— Ton  cannot  i 
water  other  than  by  ladling  it  oat  of  lowar  ti 
higher  one.  Of  ooone,  yon  may  have  a  ama 
attached  to  upper  lank,  but  the  labour  at  i 
will  be  greater  than  that  of  Iifting.~W. 

[334S4.]-Watar  Boialnc.— I  would  ad 
not  to  attempt  it,  nnleae  yea  are  aeeking  a 
of  that  abaord  mechanioal  problem,  r 
motioa,  in  which  eaae  yon  will  aaanndlyfai 
HaBasALii. 

[SStSH,]— OhemloaL— Idler  aaya :— "  Irs 
ia  not  aotod  upon  by  oold  aolphor  or  by  bydi 
aeid,  bat  ia  rapidly  oiidiaad  and  diaaolnd  I 
aoid  andaqnategiai  boiling  oil  of  ntriol  dii 
giadnalli  with  aTolottonof  lalphuroua  anh 

— W.  J.  LaNCABXIH. 

[ra4Se.]— ChemloaL— F^iaaol^ilein 


iutric.aiid  hjdrochlorio  aoidB,  hot  ia,  at  U 
time,  deeompoaad  by  them,  tba  Fe  uutinc  i 
of  the  aoid  to  form  a  aalt  of  iron,  and  tin  h 
of  the  acid  oombining  with  the  auphnr  oiF  th 
form  anipfanietted  hydmgen.— C.  J.  LBAPn 
^3436-1 —Bloomer  Bnslnaa. — Odin  ia  a  1 


mniatniaed  aa  required.— C.  P.  C. 

[33tie.]— Steam  Taaht.— The  Moaeof'^oi 


iplai, 


bdiambberdia|dua«m.    C,  morable  gaa  pip*  going    po**'' 
'^- 'Mating  lamp.    The  ripe  ahonid  be  aorewed  down,    boilw 
«  partly  to  cut  oB  the  anpply,  when  yon  ban  got 

* ■  -     -  1_     .ft.. —ki^k  It  bIU  1^ 


_,'l  inter,  the  formatian  ot  depoiit  ._  ,  . 
To  obtiato  thia,  nae  the  aalinometer  when  going 
iato  «ea-water,  and  on  no  aooonut  allow  tbe  water 
to  eioeed  /,  in  denaity  i  if  it  gate  aboTe  thia  point 
blow  out  the  brine  troc  the  luface.  Tba  denaity  of 
tba  wateroaght  to  be  taken  erety  hour.  Ilf  adopt. 
ing  anttaoe  oondenaation,  and  at  llu  aame  ttniu 
oomponuding  yonr  enKinea,  yon  ooght  to  tSuct  u 
wring  of  36  per  oent.      Ton  wonld  gat  the  aame 

'^  of  a  ampler  qnantity  ot  ateam,  whilat  the 

with  diatiUed  water,  and  — " 


to  fiU  ebamber.  oloaed  with  actew  and  waatw.  Fill 
with  oold  apint,  then  plaee  tba  ebamber  in  «at«T  at 
«Mvf  tht  itat  fen  will  rtqnim ;  wbem  Ithe  apiiit 


wonld  be  (ed  u 


,d  wonld 


I  lea  WIHi  ouuuea  waier,  ana  wi 

. faataawanted.    Should  there  be ..  „ 

diffioolty  in  raiaing  •nfficaant  ateam,  a  liu.  pipe  pot 
into  ttie  tnanal  woold  eaaily  oreroome  it.  Againet 
thaao  adfontagea  are,  heuTy  ooat  of  alteiationa  and 


wblehloUar  would,  ti 


ty  ol _. 

wheel  mtlei  in  lathe  and  good  aand  will 
mneb.  The  only  method  I  hare  found  aori 
joining  broken  carbona  ia  to  warm  them  x 
tbem  aa  close  ti^ether  aa  poaaible,  and  O 
ontaide  of  the  orack  with  aealing-wax.  T 
that  the  carbona  are  well  in  oontael  brfo 
aealiug.wai.  Let  tbe  wax  ootbt  )in.  on  we 
crack.— W.  J.  LiNCisriB. 

[33135.]— Oaa  Bnglnoa.— The  toUawing 
oiauer  reinlta  obtained  by  U.  Troea  in  esp 
on  vaciona  gaa  engine*  :— Lamolr'a  doabl«.ait 
engine,  net  eSciency  at  brake,  4  per  eant.  g 
gaa  engine,  41  per  cent. ;  Otto  ud  laniw 
apherie  gaa  engine,  84  per  oaot.— Jaji. 

[33(36^— aelatliia.-P«rhap«  tU  bnUi 
'  'refera  to  aiemade  o(  tonntieglM^ 
k^^Uoa  «(  I 


prepaid  by  mixing  a  ttii<^  ■ 
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d,b*maiii«of 

, . d  Hi™  ii  i>™- 

cipitoM.  wUdi  >l  •  tompantana  of  St°  to  1U°  F. 
ii  laneintb  «lMUe  to  mbU  ot  bauff  dnwii  ont 
nla  *«n  thia  abtat*.    On  cooHns  thii  mu  baoomei 


ta  *«n  thia  abaata. „  — 

_Jiaudbritll«,aBao&lMiB«  haatad 

ui  idaatie  TUi  naw  oompcaiid,  it  ia  niil.  an  b« 
and  far  aU  porpoaaa  (or  ithioh  hard  nbbar  ia 
■dMrtad-— A  KSBicvs. 

wiUbatbabaat  alarm 


llaotito  Alarm, — A  nod  dew 
TOO  MtB  havF.  for.  altbooBfa  it 
I  paaaiDH  w  aaanan  np  all  tha  daora  and  wisdom 
I  s  baaaa,  n  la  Bora  thu  pnJi^  Ibat  in  laaa  than 
«aak  aeau  part  irill  ba  wianff.    "   ' 


af  tb*  VMrtIm,  and  woA  in  tba  foUowlnc  dwd- 
aw:— Havabdlviiaa  pwad  onttotront  and  baek 
daen,  all  tba  windowa,  and  Mnoaotad  to  a  m^n 
wbafoiu  wiatobadTMn.tarminatimrina  * 
mbmM  wtib  •  daAwwk  .lann.    Thna  th 


d  to  tba  dalant  at  niffbt.  and  ba 

""         ■       1  tha  doora 

it  tha  opan- 

it.  and  joa 

..land."   The 

^ndnr  attacfanaot  ahciald  ba  ao  airanirad  that  tba 
liWw  of  tba  knrar  aaah  wonld  mo*a  ■  larar  nmilar, 
in  bm,  to  tba  ball  poll  I  hara  msntioaed  abeia. 
na  thn  in  tba  lowv  aaah  ahonld  at  ouoa  lift  tha 
knr,  or,  aar,  wbau  sot  man  than  S  inRhe*  opan. 
Baafa  BB  amBaanant  trantd  ba  parmanant,  and 
waald  not  iBtatfan  in  tha  l«ut  with  opanioir  aad 
dariaf  tba  daota  and  windowa  in  tha  ilajtima.  Of 
NWMt  if  jtto  earrd  to  gra  to  the  timble,  jon  ooald 
ton  a  ball  in  Iha  badroom  to  eaoh  window  or  door ; 
kat  I  taka  it  that.  If  ona  awnkci,  it  wonid  ba  ooIt  a 
work  of  ■  faw  noBianta  to  find  odt  "  ^nait."— W. 
J.  LufcasTiR. 

ntfaic  BBth.— Hii  whollT  with  rar. 

IM  wmaawj.  i  mma  toi.  or  Terniiuoa  with  a 
liblHqpMWtnl  of  oak  Tntiuiih  I  painted  a  lainpl* 
«•  bos  fomrdod  to  tba  Editor  with  two  coata. 
iMaainf  Iba  flrit  to  dry  bsforv  the  lecond  waa  pot 
M.  Tha  ooloata  want  wall  miiinv  baforo  the  bmab 
■•pat  In  tba  jbpbb.  Clrar  Taniib  wonU  ba  beat 
far  bn«bt  eelOBtB.  Bat  I  onl;  triad  it  for  an  nperi- 
MBt,  bBTinr  tba  oak  ivrninh  br  me— B«bk  Tah. 

nia  iBBipla  box  aent  look*  nn  wall :  bot  we  are 
■M  BOra  that  tht  ]«pan  wonld  atand  hot  watar,  aa 
t  WobM  ba  nqnirad  to  in  a  bath.— Go  ] 

pSMO.*!— SwoUed  rlstora.— Iodine  i 


Eawofw.it ia  WMtk  a  trial.— E.  3.  Mahshali.. 

rnttlO-Bollootor.— Better  Itne  tha  wilorp: 

nth   aoBO  Don-oondoctins  matarial.   inch  aa  t 

Ut  i  otberwiae  yon  will  haTa  a  depoeitiOB  of  moiitnta 
m  tka  tabaa,  Ad— W.  J.  LAHcurna. 

PMIS.]— I.,  and  H.W.Bna;inaB.-S.irr,  kMi 
Ikrtal ;  1,178,  Plack ;  ajTO.  P»ti™ce  ;  S,  18".  Pi-.  _ 
■BBMai  8U,  HerrieCarliBle.  Thii  lutiatbenanfr 
abU  I  tmDer  " Tamerlane"  ban  mirtakeo  tot 
lanriran  lale.  8E7  ia  the  Bnt  of  the  clau.  There 
am  DO  r»-hii]t,  at  leaat,  paaaangar  one*,  between  672 
lad  ass.  Nose  of  the  11  hnndnda  eioept  Hercnlei 
UTC  bean  ra-bnilt  like  her,  for  1,177, 1  belieTe,  ia  of 
Rri,iu'aoi  olaaa. — Itxaex. 

[>Mia.]-Amarto)n  Orcan.  — The  itemi  a( 
"aaeaaaalT"  expanriitore  can  be  rednced  to  vorj 
■■11  dimenaiona.  Thn  are,  for  the  board  aod  raedi, 
inlnaa;  tm  tba  rabbar  oloth  abont  t*.  i  and  keya, 
afirt  nay  be  bad  from  a  riinea,  ear.  ap  to  jBS.  II 
t  bdedrad  to  redDoe  the  prico  to  abont  the  lerel  of 
t  Ja  bsmoaiam  I  dare  aaj  It  might  be  dona  hr 
Ultiui  aimikr  qaatitr  kej*  at  lEa.,  which  wnnld 
•ake  tba  "  nteaaaarr  "  itoma  ,£>  la.,  UaTiur  £S  IBs. 
tetbaoaaa,  wood.  wire,  oloe.labonr,  te.  It  wonld 
b  ndTiaabla  to  bay  pallate.  aprinn,  ta.,  which 
BogM  nbaorb  another  Da.  The  wood,  Ipather,  &c. 
aonld  piohkbly  eoit  ^1,  and  another  ^1  tor  cs«e, 
aoidd  loBTO  10a.  to  pay  for  tha  laboor.  But  a  one 
taw  [»  aeaiMb  a  profttoble  inatniment  to  niahe. 
Iben^  it  woold  ha  mooh  anparior  to  a  £^  harmo. 

■a  aad  ■  half  tow,  with  the  oompbta  ran  roiced 
HhM  Iha  bnlf  Mw  oaa  eaulj  ba  iniut«d.  or  left 
ihMatMthar  MO.  It  ta  wall  to  rBmerober  that. 
ml*  wo  aseapUoi  of  tba  atop  action,  praoticallv  >,■ 
aadkwarkbaatobedonaonaoDerow  ■■  on  a  S) 
>U«h  ii  Iba  daa  I  ehoae  for  riTiog  direcliont,  and 
rilfa  that  yon  aaad  only  bnp  Ibe  m.  act  roiced. 
tapflnr  than  Cor  Iha  att..  and  leaTins  the  half  row 
nraMad  with  ft  attv  UbeDad  cUrioaet.  A  one  and 
iWdoWiWithaUMt.  ooDplar  and  s  tremolo  makes 
iwr  PMaabla  inatniment  at  a  modento  coat.— 


EBHai.}— WatoF  Fown.~If  "  B.  E."  wUI  lUte 
bo  liiofaai  tall  ba  can  nt  by  dammiDV  op  the 
>■■  or  toUni'  tba  water  at  a  point  higher  op 
haBhiBBhopby  maaaiofa"gaTt,"  I  wiU  giTe  him 
babaat  ndTiga  1  eaa  oo  tba  aahject.— Lahcahhiiii 


«t*fcolB  it  my  bo.p 


le  of  raile.    With  . 

3d  np  in  SOOyordi,     By 

..— — ^  — . MiTee  BTery  powerfol  check,  bnt 

t  ia  laijoadHi  to  aaUmate  the  dutance  aa  Teanired 
r'T.'— J.lawiB. 
raMOJ— WalklBs  Bttoka.— Tbeae  may  bo  mada 
lUlabvWltar,  bottbananalmetbodlitobaij 


thaoi  is  hot  Band  oror  a  atora.  Tha  end  o(  the  itiok 
Li  than  plaoad  in  a  notch  ot  a  board  tor  tha  parpoaa, 
u>d  toe  stick  ii  itraiffhtenod  by  atruning  and  hand- 
inf.  Tide  Vol.  XXIV.,  No.  Oil,  p.  6S7.-W.  £.  H. 
[88*81.]— Tnmor'a  Oatnont.— I  think  Binger** 
semeot  wonld  aniwer  "J.  B.'e"  pnrpoae-  It  con- 
nate of  Sib.  of  reain.  lib.  of  bae.wmi.  lib.  rod  ochre, 
ud  1  tobleipoonfnU  of  pUeter  of  Paria,  all  melted 
together.- C.  J.  Liapih. 


neeeanrif  fnrther  tbaa  hie  leithook.  uue  e 
"  Catechiam  ot  Hannony,  Tbonmgb  BaM,  and 
Hodnlation"  (prioa  le.)  ia  s  very  cheap  asd  popular 
work.  There  are  many  othsr  wor^  of  Ibe  lame 
kind,  all  isngingahoat  le.  in  prioa.  whioh  msy  ba 
had  of  any  mniic^eller.— J.  B.  Olitcr. 

nonj. — "A  Poor  Hoaieian"  wiU, 
. ._  How  to  Obaerra  Harmony  ''  what 
The  illaetrationi  are  in  the  eol-f*  aod 
ataff  DOtotioor.  It  ia  pnbliihed  at  the  Sol-Fa 
AgencT,  Warwick  Ian  a,  London.— W.  W.  H. 

[S34M.]— Dirtr  Tlltar  (Upaoombo'a).— Take 
IheipoagBont.BjidthoronRhlywaahit.  That  iialltbe 
cleaning  yon  can  ^ro  ttia  filtor,  onlaaa  yon  «Q  maDage 
with  hammer  and  ohieal  to  hmok  awaT  the  cement 
all  Toand  the  inner  cover  withont  brflacinr  the  emid 
(IKavtlri^.odo^owllii  ■       .      i    ■   i  • 

Then  turnout  tha  grnvpl    -, -V  ,r-.-. .:,.',  ■   , 


DODlvnaed.andre-cai 


I  IblBk.  find 


note)  aorae  intereating  faate  in  connoctian  with  the 
spent  cfannie.  Thene  filberi  Are  (or  were)  udTertieed 
Ks  "BfH-eleaning  ;'*  which  ia  oilher  inBocnrivte  or 
«!»«  the  title  of  your  qnery  ia  a  mianonicr.  Yon  had 
better  get  a  csrlion  block  filter,  which  you  can  really 
clean;  or.  etill  better,  one  ot  Mr.  RAwlinga' 
"  Eioel"  filtere.  whioh  ia  the  1«  teat  kind  I  hare  tried, 
and  80  far  with  moch  aatisfactlaD.- DAaHBERT. 

[XMM.I— Aoouatloa.— I.  The  nnaicil  pitch  of  a 
souod  doea  not  i>ercei>tib1y  iDBncnce  the  apeed  of  ite 
trsnait.  2.  It  ia  e:*oera]ly  oDdRmtood  that  tbn 
hiithpr  the  pitch  the  further  the  aonnd  trB'^la— wit- 
neu  the  airas  and  railway  whittle.  3.  The  length 
of  a  moDochord  ia  iDfliii>i)ced  by  the  conditionn  at 
brendtta  and  (atinaD,  aod  may  lary  from  %ft.  to  aa 
many  incbet.  For  lectnn  iflnetrations  the  greater 
length  ia  aelected.  beeanae  tba  nodea  or  poiotaof  reat 
nre  then  more  palpable:  bnt  for  aosoRiDe  fltecta 
alone  a  lenirth  of  about  1ft.  ia  ai  good  aa  anr.  It 
Diej  bn  taken  tbat  whan  a  string  ia  joit  within  it* 
hreakins  leosion  thn  tone  ia  at  its  heat.  4.  The 
elaetici^  of  ■  fluid  ia  cilcalatad  according  to  ila 
cotopresaibility ;  thna.  the  more  reeietonoe  itoffere, 
tbe  greater  ie  ita  elaaticit-y  ;  conseqnently  water  ia 
infinitely  more  else  tie  than  air:  and.  were  ita  den. 
xilr  f{|Eiil,  aound  noald  trsrel  throagh  it  at  anenor- 
moualy  incresied  epeed. — M*.  H.  Davisb. 

[S3*flS.]— AoouatloB,- 1.  Tha  pitoh  of  a  lonnd 
does  not  affect  the  velonit^  with  which  it  will  tratel, 
Sonnda  of  hiirh  and  low  pitch  will  be  conieyed  with 
the  ssfne  speed  tbronoh  tbc  aame  media.  3.  If  a 
bra""  hand  i«  plBjing  in  the  diatanoe  you  mny  hear 
the  bnaa  notes  oniT,  if  tlie.v  were  produced  with 
ETPater  intensity  thnn  notea  o' 

other.    3.  The  beet  lenath  ft_   _  ._.    ... 

t.  It  ia  not  either  the  deneit.T  aloae  or  the  etsili 
nity  nlone  of  tbe  medium  ttiroufrh  whicli  Bound 
traTele  that  wouH  determine  ita  Telocity,  but  tbi 
rutio  of  the  tr/a,  tht  relation  the  one  bcnra  to  the 
other.  The  velocity  of  propagation  i>  inreraely  pro 
portioual  to  the  aqoare  root  of  the  density,  and 
directly  proportional  to  the  eqnarB  root  of  tht 
elmlioity.-WlKBKNTtANOBB. 

[3347H.]— Hicropboso  and  Fhoaaaoope.— The 
souuds  transmitted  by  means  of  a  miurophoDa  on 
«<ily  be  made  audible  to  a  large  audience  by  aim  ' 
using  AC  a  receirer  an  ordinary  Bell'a  toleph< 
firmly  fix<K]  on  n  atand  or  boi.  and  fitted  will 
resoniince  tube  of  braas  or  thin  sheet  metnl.  If  mt.. 
of  the  Utter  it  ahould  hare  s  tight  fit  to  the  lid  of 
tbeteWbone,  and  he  of  a  conical  shape,  th 
oriBce  bein?  at  the  further  end,  and  aboi 
fliameler.  The  lengtb  of  the  resonance  r»Tlt 
then  be  aboot  lein.     Yon  would  boltai 


Tstad  for  Ibe  sake  of  their  oil  in  Iha  Fconoh  dtpart> 
maota — Dn  Nerd,  Paa  de  Calaie,  in  tba  nmgfabooT' 
hood  of  Arraa,  of  Donai,  ot  Ulle,  in  Alsatia,  fts. 
The  Cdont  of  Ovrchea  haa  introdnoad  lb*  coltsra  of 
thii  poppy  in  the  Department  dnl«ir<t,  where  tlMgr 
aow  the  eeedi  betweea  the  let  ot  Seplemnr  and  tba 
let  of  October,  or,  if  the  eeaaon  be  nofaToonUa  at 
this  time,  in  Febciisiy,  March,  and  April,  in  Tola< 
tion  with  pototoee.  after  whioh  they  (ncoeed  Tonr 
well.  Each  acra  of  groond  reqalrea  aboot  Ct  ponnda 
ot  aaed  to  aow  it.  The  whiia  pojppy  growa  to  a 
height  ot  abont  Bit,,  and  prodmee  nna  large  flowera, 
■hiah  am  followed  Iw  the  oapanlaa.  Is  whidi  am 
oostainad  Oia  taeda.  Every  61b.  of  tbaa*  aeade  wUI 
yield  lib.  of  oil  os  so  average :  botCoont  d'Onrolwa 
haa  BOOBaadad  is  extracting  lib.  of  oil  from  81b.  of 
Bead,  which  ia  greatly  in  axcaaa  of  that  nioallT 
obtunsd  in  Flanders.  Para  popi^  oil  ia  leia  visoid 
than  moat  oUier  oils ;  ito  oolonr  is  nearly  white, 
with  a  very  slight  tinge  of  yellow.  It  is  inodonMU. 
haa  a  slight  tasto  of  alDonda,  and  doea  not  freaae 
nntil  the  temperatnn  falla  to  0* ;  bnt  when  ODoe 
ftoian  mtaina  tha  aolid  form  nntil  the  tomperatnra 
rises  to  28^  F.  Poppy  oil  ia  one  of  the  drying  oils, 
andthie property  iaenhaaoadlr litharge.  Itaapaeilo 
gravity  ii  OOTID  at  W  F.  The  pnm  oil  ia  extremely 
bland,  and  ia  largely  need  in  place  of  olive  oil  for 
alimestaiy  pnrpoaee.  being,  perhaps,  tha  boat  SBb- 
atitntoj  aa  it  doea  sot  eaailj  tnm  lanind.  In  Isnpa 
this  ou  hams  badly.  Two  varietiaa  of  thia  iril  am 
found  to  the  market— one  almost  oolonrleas.  whiob  Is 
the  pnrMt,  asd  &ttaat  for  the  toble ;  asd  tha  olbw 
ot  a  raddy  tint,  which  ia  need  in  the  aria.  A  simi> 
Ur  oil  may  be  eitraaled  from  the  following  pop piai 
alao!  Papatvr  jlrgiemone,  P.  nuilicnula.  F,  Alpi. 
P.  hyhriiluiiv.  P.  ilubtum,  P.  Camhrieum, 
itnlalt.^c.'  To  thia  1  seed  only  add  that  Iba 
—1  poppy  may  ba  fmwn  with  great  eaoeoai  ia 
GngUnd.  and  is  oeoaaionally  seen  in  the  grooodi  rf 
thoaa  who  grow  modieinal  harba.  aa  at  Hitohan  aod 
elaewhsiB.  Poppy  oil  ia  osed  in  the  ^reparaUon  •( 
delicato  oolonrs  asd  fine  vamishea,  being  fkr  bafbra 

a  TahioU.  A  veir  bland  fray  aoap  may  be  prqiand 
with  thia  oil.  Tba  tollowing  girea  the  behavtaor  of 
this  oil  with  varioBB  raagento:— Tfilh  stroavaela- 
iion  of  oanttit  soda,  dirty  ydlowiah  whitooMmra- 
tion ;  with  snlphnrio  aoid,  of  the  spaoiBe  graTlIf 
t'H35,  no  cDtonralion ;  with  nitric  atud,  apaoJAe 
Kraritv  r33,  red  oolonratios ;  with  phoaphoria  aoid 
(tritiydric).  noooloantion  \  with  oalcinm  bisniphida, 
Eoldeo  yellow:  with  ehlonde  of  aiso.  white  i  with 
mercoric  nitrste,  white,'  with  atasnic  chloride,  to< 
■tantoneonn  ooloaiation  to  goldaa  yallow,— AVDACU 

FOBTUNA  JdTAT. 


er  pitch ; 
and  then 


ii-iple  better  than 


□  bn  hnd  nt  3s.  ed..' 


iny  deaoription  wi 


'■  heart    hae 
latio  att«h. 

■  phyaical.  for  years  to  come.- Gikc&ace- 
[3Si7t>] -Poppy   Oll.-Tbe   following  ioforma- 

theanbjeetof  poppy  oil.  itanaea,  and  propel 

well  sa  the  cnltivatios  of  the 


p«yre>  "Ti 
Boret."  p.  1 


he  poppy,  may  be 
itedfromM.  ifal. 
.  _  ...  ._  ..le "  Encyolopidie 
127.  et  eeq.  :—•'  In  commerce  the  name  of 
poppy  oil  is  given  to  an  oil  eitnicted  from  the  seedj 
of  the  opinm  poppy— Papaiwr  ,SDniiii/iru?ii,  When 
Hood  these  aeods  ahoold  bo  dark,  amatl.  qnito  clean, 
Dnctoona  when  emshed,  and  shootd  have  a  decided 
toate  of  hai'l-onts.  In  Elandera  tbey  are  aown 
between  the  IGtb  and  Seth  of  April,  and  harreated 
towards  the  end  ot  Auguat,    Poppies  an  alto  ealti- 


80.]-88a 


loknoea.- The  beet  core  for  aea- 
dsre  it  nntil  it  ROet  d9.  which  it 
will  Aa  when  the  sufferer  becomee  accnatomed  to  the 
motion  of  the  vesael.  It  ia  aaid  tbptt  a  belt  worn 
tightly  ronad  the  body  above  the  waiit  prerenta  it  -, 
but  that  ioTolree  a  total  aacrifice  of  personal  com- 
fort. There  are  other  corea  which  send  their  victims 
off  iolo  a  deep  sleep,  but  if  "  A  Would  be  Sailor" 
cores  lo  spend  bis  bolidaya  in  a  atate  of  soninalency 
I  venture  to  snggeat  that  he  would  he  better  at 
homo.  Howiver.  ualeae  a  conalderabie  time  ia  eoing 
to  be  spent  upon  the  sea.  1  think  there  is  little  chanca 

yenr,  and  therefore  he  need  not  give  nti  Ma  intended 
pleasure  for  fear  of  aea-aicknoaa.— J.  B.  OLirXK. 

[33482.1— SanleU'e  Battory.— Daniell'a  batlory 
ia  tha  most  conaUot  and  reliabJe  of  all  if  il  b 
properly  and  earefolly  made-  Too  eas  eaaily  make 
one  at  a  triSJDg  expense  if  yon  will  earefnlly  follow 
the  instmotiona  I  gave  in  a  former  nnmber  of  tha 
MiCHAMIO.  Tha  copper  ia  always  worth  two-thirda 
of  what  yon  gave  for  that  article  alone.  Danieira 
hatteryia  sot  egoal  in  atrcngtb  to  half  tha  nomber 
of  Orove's  oella.  See  also  reply  No.  SSSM.— 
Wisbihuahqxb. 

[33193.]— Writer's  Orsmp  (or  BorlTOnor'a 
Palsy).— No  mecbanloal  contriTanca  is  of  any  aaa. 
in  Ibe  end  it  woold  make  bad  worse.  Treatment 
.knnl.1  he  rest,  tba  oontinnona  galvanic  onrrent, 
oil,  good  food,  and  atryohnina.  But  then 
luiedy  :  yon  nnat  give  over  panwork. 
yon  be  young  or  whalbar  yon  be  old  ^ob 
'd  aa  it  may  be,  find  aome  other  vocation. 
M«el  likely  tha  hand  can  ba  need 
I  of  work.— E.  P.  a,.  


WhetL""*) 
ind  tkat 


yon  not  mean  irill  they  do  on  the  aame  ohannela  aa 
the  Barrow  reoda  ?  Tea,  if  the  apertorea  am  largo 
•Bongh  ;  bot  tor  what  would  yon  change  P  Unlaaa 
tberead  ia  pTOportioned  tolheehannel  and  the  pallet 
apertnm  tbsn  cannot  he  ao  mooh  advaBtage  ai  will 
miike  it  wMlh  Uie  labonr  of  ehanglDg.- Hihbi 
EriBMira, 

[3SlM.]-Blok  I>og.-Tt  le  probably  a  sligbt 
pamlyaia  of  the  hinder  eilrcmitiea.  Treat  witli  Ibe 
folloiring  :— Strrcbnia,  1  grnio  ;  coolection  ofToaee, 
2dra.  Mix  and  divide  into  30  inlla.  One  night  and 
Doning.  If  yon  make  these  pills  fonraelf  yoo  will 
djoire  to  tritnrato  the  strvohnia  with  aogarof  milk 


all  hia  qneationa  toUy  aasweied  in       I  ran 
D.  K.  Clark  CCcoWbi  liw^KwwA.  «<A.^>i. 
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resiiOa.]— The  Iiidlat'  Trlorale.-'Tbe  veloci- 
pads  about  which  "Uawon"  l&qnires  ia  probably 
Uia"CoTentra  tricjcla,"  iniinnfKtareil  hj  Mensre. 
HajnM  and  ItBiiit,  of  CoTOnlry,  ift  whose  priw- 
Uit  will  ba  toaad  an  w    ' "    '  '  ' " 


[S3S01.]— Honay-DBW— la  prodaced  by  most 
tpaciea  or  apbii.  and  ia  txndai]  from  a  pair  of 
nibertlaa  aitoated  sear  tbe  oitremity  oE  the  iQasct. 
it  U  aaid  Ibat  uinie  anta  kmp  these  insects  in 
dumnoa  tIIv  for  th«  aako  of  tbcir  boney,  Equeeiins 
tham  wheD  thoy  tcquiie  a  rnppt;.  much  in  the  Uime 
war  aa  wa  ksap  MW>  for  Uii<ir  milk.  Thia  I  c&nnat 
Toiteh  for,  bot  certaiolir,  like  our  friflinU  nt  ths 
North,  beoa.  waaps.  and  nats  an  very  Fonil  of  ths 
"Daw."  ThaH  lost  ija  to  tbe  founlaia  bead  and 
Ikk  np  tha  bocar  u  it  paif.i  hoot  the  tnbocclas. 
Ab;  oaa  miirbt  aea  tbia  for  them  net  rgj.  Tha 
"  featharf  ipeeka  of  white"  nre  also,  1  bbiatc,  paused 
bjaipMicaot  aphia.  tha  Amnriean  blixbt  (Lachas 
lanigLTKn).  If  ao.  tha  teathpry  speclu  niuin  onulud 
will  stain  liba  coobineaL  HitTe  often  aaeo  it  oa 
apple  tnoa,  to  which  it  ia  very  iDJohoae,  bat  did  not 
kaow  that  it  icfoatad  the  tarcli ;  if  bo.  it  would 
ha  worth  reoording.— B.  P,  G.,  Uarcaurt-bouae, 

aSSll.]— Ink  Btafnaia  T,aBthar.^Make  a  utu- 
i  aolntion  of  oxulio  aeii  in  tha  cold,  aud  appl; 
solntioD  with  a  tpoDtio. — D,  Stbatheaun,  MvdiciJ 


}ia.If  no 

DDltil 


i  rectifini  Bpirita  of  wine,  2di-s. 


DesQ, 


Student. 

[33514.1— I'Irearma.—Thent ara  two  bookn  pub. 
Uabad  hr  Meaara.  Caaaell  and  Co.,  Lndgato-hill,  on 
Iraunia,  via. :—"  Choke-Bora  Gnns,  anrl  How  to 
laiadfovAllKindaof  Game."  b;  \V.  W.  Greenar. 
with  illnatratiana,  dotb.  7a.  Sd. ;  and  "  Madrrn 
Biaa^lowlara.  Sportinv  and  Uilitu;,"  b;  W.  W. 
Qnaner,  with  123  illnatratioaa,  crown  sro.  3I-0  pp., 
doth,  Ti.  6d.— Mabkskah. 

[»Ur.l— PlanofoTta  Tualnc-Then  ie,  I  be- 
lipre,  ■  amall  book  on  the  abore  aubj^ot.  pnbliahed 
at  tha  Miulfat  Bnuititf  offiea,  wbicli  will  anit 
■'Knipamol."-W.  W.  H. 


id  Oalpin 


-Ueasri. 

a  book,  pntitled 


!«.  Tbcro  ia  another  boot  ou  the  Civil 
iea  la.),  publiahed  bj  Warno  and  Co.,  I 
a    eiaraination  papers  set  at  preriona 

.la  are  oontaiois]  in  tha  appendiizes  bo  tba 

"  Beport  "  of  tha  Ciril  Sariioe  ConiiuisiioBera.  the 
nice  of  which  ia  from  3a.  to  5a.,  atxx>Rlins  to  aiie. — 
J.  B.  Olivkr. 

[XtSSl.l— Photo  Kraphio.— Tha  followios  is  an 
antline  of  what  I  beliere  to  be  tbe  ebaapest,  moat 
raidd,  aimplest,  and  moat  conTeoititt  (and  least  in* 
.innioaa  to  health)  proeesa  known  at  the  preaent 
timo,  while  it  certaiiilriiiTea  aa  delicate  and  detniliid 
a  Elm  aa  can  be  ^t  in  any  other  way,  bfinif,  at  tbe 
awnotlnw,  more  aenaitiTo  t«  weak  light  than  nnj 
otber  proceaa.  It  ia,  as  wilt  be  seen,  a  combination 
of  the  an^EGettona  on  Tariona  detnita  of  many 
workrn  In  the  art,  and  I  am  esppciatlr  in^lsbted  to 
Uenra.  Kia(r.  -Middai,  Kennett,  Wrattea.  and 
Wainwriitht,  and  M.  C.  Hardy,  for  the  hints  they 
h«ve  f  iren  durinn  the  past  tonr  yeara,  in  the  conrso 
of  which  I  hare  tried  almost  oTcry  proceaa  pubiiahnd. 
and  cxpoaed  many  thonaunda  of  pUtee— working  in 
all  eaaea,  not  for  piotnrei,  at  nioat  amatoora  do,  but 
to  find,  by  CDmpariion,  Uie  finest,  mait  rapid,  and 
■DOst  Mttilad  dry-plate  procesa.  with  a  viuw  to 
takias  my  amall  neiiatiTea  that  wootd  bear  enlarge* 
meat  abont  flf  teeo  diametera.  I  hare  not  yetarrired 
at  the  iTOal,  but  hope  to  do  so  erenlnatly.  niid  the 
information  I  poasos  will.  proSnUj',  'be  very  aocept- 
able  to  many  who  woald  dsbt>le  in  tbe  art  were  it 
not  for  tbe  fear  of  atained  b*nria  and  nnch  like  io- 

aideradon  in  the  ireliitine  proceu  (the  ordiuary 
yeltow  kUm  h«inR  utterly  naeleaa),  and  the  beet  of 
all  dark  room  windows  or  lamp  Elaaees  are  mtuJe  &s 
foUowt  I— Saturate  metbylatnd  apirit  with  a  eonl-Iar 
dya  called  ebryaoidine— to  be  nt  at  Judaon' a— filter 
it,  and  again  mtarate  it  with  good  nnblpsched 
abellac,  and  with  tbia  riirciish.  and  a  stiff  boT's-bair 
Tarnish  brash,  OOrer  the  wiodow  of  yonr  durk  room 
or  lamp — uaing  common  window  gluRe— and  be  Tei^ 
particular  to  umd  any  air-Kolfa  or  ImbblnH.  Do  it 
on  a  warm  bright  Hay.  liii.l  it  will  -oon  dry,  then  give 
it  another  coat,  and  yon  will  have  a  ditrk  roow  that 
will  di-fy  tbe  ann  himself-  Next  aa  to  plate-uloan- 
ingi  if  the  glasH  it  new  and  clear  take  a  oloau  diaper 
napkin,  shake  oyer  it  from  a  dredger  some  clean  dry 
Tripoli  powder,  and  gire  each  plate  U  smart  nib  on 
each  side  and  edge.  If  old  gUaa  ia  naed,  that  hna 
been  nsed  for  collodion,  oleau  with  a  strong  sohitiou 
of  carbonate  of  soda  cryatals  (warm),  dry  on  a  drying 
rack,  and  polish  in  a  poliihtng  plate-holder  aa  for 
wet  plate  work.  If  old  glois  that  haa  been  used  for 
tha  gelatine  proceaa  ia  to  bo  nied.  then  place  s  few 
iloien  in  a  deep  pan,  cotpt  with  hot  water,  loaT" ''" 

cool  enough  to  handle,  and  then  dean  with  a  cun 

nail-bmah-  dry  on  the  raek,  and  uae  the  diaper 
napkin  and  tripoli.  Next  make  your  {■malsion  tbaa  : 
<)et  two  amall  white  Bohemian  glais  Saaks  with  Bat 
bottoms  (I  nso  8os.  sise),  and  for  tare  DnnDea— which, 
win  ordinary  care,  will  corer  forty  4  (  >  St  platoa — 


Siak  £8  i^ins  of  broraido  of  potasatnm 
inta  of  distilled  water,  and  when  dis- 
rolrcd  aild  ailtf  graias  of  Xelson'a  Xo.   1    photi>- 

Kmi'hic  k-i:latine  («otd  in  111),  packets  onlv,  at  3s. 
esch),  and  plaM  it  aaida  tor  flye  minntea.  Kow  take 
tbo  otiier  flaik,  and  in  it  place  3S  giuna  of  nitrate 
of  ailTBi  and  los.  o(  diatiUad  water.  Now  take 
into  yonr  ilnrk  room  a  large  baain  of  warm  water 
(not  over  lUti  K),  and,  being  Ter;  earefulfrom  thia 
point  to  eii'lada  all  aotiuio  light  (whieh  ia  the  only 
inemy  to  Ki<  feared],  immeraa  both  flaska  in  tha 
war»i  nvLt'T,  and  aa  aoon  oa  the  gelatine  ia 
thoroD^!  U  'i.^HoUad.  and  tbo  nintanta  of  each  £ajk 
ia  tbiiiiiii;.-'.'t'  warmed,  mil,  by  pouring  a  amall 
Quaulit.v,  ->v  ine-fiftb,  of  tbe  gelaiino  enlution  into 
the  uitriL'.'.i  <jt  lilrcr,  and  ahake  thoroughly  :  repeat 
aguin  !.».!  iiL-iiin  till  all  is  mixed,  then  pour  all  tha 
ranlent^  Haok  into  tha  gt-Utine  flask,  and,  after 
shaking  t!>orDighly  {any  two  minatiis  at  teait)  re- 
basin  D_f  water,  eoier  up,  and  leave 


[^Eas.]— I,atlie  Toola  and  Borlnc— The  itaal 
iiuirea  "upeetting' — that  ia.  hanmering  ai  tha 
id   when  healed  till  it  ii  think  enough  to  hear 


lug  ihK  aides  aqsaia,  slnai 
thofaconndbeelbyEUn-rwitha  "  half-iooDd"  fla 
To  bore  a  true  hole  Ihn.ugb  the  aide  of  (>4<iNid 

seat  cbnek"  fitted  into  the  apindleof  tiwlooai  had- 
Block  For  tho  bur  to  rest  in,  and  tlua  U  tbafnal 

and  back  ceutrwiof  yonr  latheaninliBa,aBljM 
aw  a  phort  stiff  drill  aad  ataft  fair.  JOB  will  |s 
re  driUad  aauj  "toM 


0  fit  If 


llchackathat  waf.    Tonakatki 
-"  "t  I'm.  roind  barinB,tBa  it 

-  '..,,:■"  aod  Gla  a  halNnid 


:  then 


akeit 


irhoir 


itbylatad    apir 
hour,  wh( 


the  Suk  aa  will  fill  it  as  high 
niilly  did.  and  having  ngain  fil^ 
lerat  100°  F.,  immerw  the  A 
louTe  tilt  thoroughly  dissolTi.j, 
mnttng  yonr  plates,  which  d» 
collodion.  It  tha  plates  an 
ly— if  large  poor  a  pool  ou 


■,  I'itb 


[33!lse.]-Minottt'e    Batt«7.— To  eoaitotet  s 
taoi  Minotti'a  constaBt  battery  buy  aa  maayjiB- 

Staaayon  want  oella.     The  pots  ahonld  h«  gf  sat 
a  than  lin.  diameter.    Cut  for  each  e«ll  •  dim  il 
toppBT^in.  diameter,  and  with  a  btadawl  ttyoA 
'  I  make  three  small  holes  in  the  capper,  take  %  pieea  if 
;  I  ruttaper(iba.eoTacad  eopper  wiiB,  N»-  18,  Sin.  kng, 
'  '  md  take  off  the  gnttapaieha  eorur  at  one  aad  w 
^bont  2in.    Pose  this  and  through  the  thns  hohi  > 
the  copper,  aa  If  yon  would  ssar  with  a  aaadlt,  aad 
'    ihen  hammer  the  wire  into  the  f»W«r.    PlaM  tba 
'    xipper  plate  at  tbo  bottom  of  _tba  _c«ll,  with  ttt 

I  .lererod  wire  at  right  ang' 
'  thotop  of  the  cell,  and  oi 
\  ■  ar  Jib.  at  crystals  of  « 
'  ,  place    twenty 


that  it  pi^aets  ear 
oopper  ^tepat  Vk 
nlphats.     Orv  tUi 


Slave  (s  sheet  if  plate-glasa  lerelted  is  best),  or  in  a 
rying  boi  till  dry.  Largs  plates  abontd  be  slightly 
warmed  before  coating.  In  the  winter  tiiae.  wben 
the  nigbla  am  long.  I  bave  occaaionally  prepnred 
hatches  of  plaMs  iomy  sitting-room  after  Wtiuo, 
'earing  them  W  dry— Bay  at  11  p.m.— on  a  l.vpll.jrl 
jheet  of  rtate-gUss  On  the  table  m  tbe  warm  room 
(00°  to  fU'  F.)  and,  getting  no  at  S  or  S  a  m.,  found 
them  thoroughly  dry  and  hard.  But  beware  of  dust 
—it  sticks  "like  a  creditor."  Now  for  tbe  extra- 
ordinary propniiss  of  these  platea.  Yon  aao  either 
cipoae  them  the  same  time  aa  wet  platea.  and  daye- 
lop  as  (oUowii- (For  soaking,  and  solutions  for 
ilevelopinir,  filing,  and  washing,  be  Carefnl  alwaya 
to  use  burJ  wbter,  and  if  not  obtainable  hanlen  it 
with  los.  Epnm  solta  to  the  gallon.)  Soak  the 
plate  bre  niunlaa  in  water.  Mil  a  four  grain  solu- 
tion |<er  onnce  of  pyrogallio  acid,  also  witter,  lot.; 
bromide  of  polaaainm,  HI  grnint ;  atroDic  aolntion  of 
loia,  loi.;  and  for  a  quarter  plate  take  Idr.  of 
...  .  fro  solatlon,  and  1  to  10  or  more  dropa  of  tbe 
bromide  and  ammonia  solution  aocording  to  light 
and  exposure;  min  Sow  the  plats,  and  waab  off 
before  the  darksat  shadowa  discolour.  Fix  with 
hj-posalphite  it  soda,  or  oyanido  of  potaasium  in 
weak  solution.  Let  dry.  and  than  daw  with  a  weak 
ulotioD  (about  3  grains  per  ounca)  of  citrio  acid. 
Lnd  "inteniify'*  aa  reqnircil  with  acid   pyio  and 

jf  dcTi-lop-r  b'  reducing  the  bromide  and  innroaaing 

the  ammonia,  nntil,  by  exposing  ina  good  lightwith 

a  rapid  portrait  lena  nnd  spring  abutter  inatanta- 

leouaty,    vou  cau  dc'olop  with  a  mixture  (for   a 

[uartcr  plate)  of  water  2ilr.  pjro.  ns  much  dry  n> 

(il!  covnr  a  aiipenre  or  more,  and  one  to  fix  drops 

according    ta  lighting)    of   the    atrongest    liquor 

immoniio  wilbont  hromide.     Bnt   kmp  your  eyes 

kinni'd.     Banb  ou  deyslopcr  after  waking  plate; 

vaab  off  qnickly  when  picture  is  out.  and  proceed  na 

befora— iu  [set,  yon  may  tako  any  liberty  in  ixpo. 

sura  ahcn  ouc;  yoa  hara  acquired  the  power  of  pro- 

portiontijg  liii^tlerelopcr  to  it.  Bnt  the  more  rspidly 

you  work  tb^?  greater  maatery  yon  nin^t  b[LTi!  ot^r 

-'      When  working  platea   with  longer   expoauras 

can  kM  tha  ammonia  by  degrcoa,  but  not  ao 

1  tbo  abort  exposaroa-fog  comfa  in  auch  cnwa 

jnce.     Whin  you  hare  maslerrd  working  these 

platea  as  quickly  oa  described  aboTe.  and  would  like 

to  increase  the  Speed,  tnOMaaa  tbe  proportion  of 

nitrate  of  ailrer  by  one  grain  when   making  tbe 

plal«a  ;  and,  i'.  DOt  then  satisfied,  make  atill  more 

pid  by  lesriag  the  emulsion  a  longer  time  In  the 

inn   water  baaiu  before  adding  the  methylated 

iirit,  but  mike  sure  of  eitch  irtcp  before  taking 

lother,  because  Ihero  ia  a  point  beyond  which  yon 

innot  go-     1  have  gmdiiutly  decreased  my  lixa  till 

have  come  U>  [datea  3t  x  3,  using  n  small  Tsry 

.pid  portrait   Ions  (ratio  of  aperture  to  focus     ) 


disca   of  white    blotting-pi 

iTer  that  put  a  layer  of  sawdot  ar 

n  pnt  a  disc  of  blotting-paper,  and  m 


hich  I  ban 


with 


,    ,    -^ and  closes  by 

in  of  the  writt  as  quickly  as  you  would  Gi 

Siatol,  and  tUn  it  not  quick  onongh  in  aoms  ca-.- 
hould  yon  wiah  to  use  any  other  bromide  inateid  of 
iromide  of  potoaiium  you  can  substitute  10)  gruii 
it  hrouiidu  of  ammonium,  II  grains  bromide  i 
-odiuiu.  or  13  Traine  bromide  of  sine,  tbo  proportion! 
of  which  I  iui'B  aaoortainod  by  experiment  (as  the 
"oportiona  aa  irfTCO  in  the  cbemioal 
not  answered  with  me) ;  bnt  1  find  tha 
potaasium  gives  a  denser  film,  with  leaa 
Buy  of  them.    I  sball  b* 


biuding-Bcrew  fixed  in  the  centre.  Do  this  ia  sack 
amanner  thai  you  have  about  llin.frea  fIDmlhBt•^ 
rhen  fill  the  cell  with  claau  water  to  afaoat  |ia.  M 
che  top.  If  yon  hate  many  ealla  oonooot  always  Ikl 
Mppar  of  one  to  tha  next  line  br  msana  tt  Ht 
Mrered  wire.  This  and  all  gravity  batlaries  ablaM 
IM  plaised  on  aahdf  where  thay  an  norer  shakwK 
jitplaosd- tbeo  thay  will  be  Tory  constant  ai 
reliable.  Tbesand  or  sawdastwill  notsuAr  tbiwwk 
not  being  used  for  some  time.— Wibbxndahoib. 

[BSS.'W.J— Telephono  and  .Sollan  Ra^,— Ri 
gin  ordiuary  □pright  microphone  on  your  fsliaa  tsiT  . 
tiy  mesns  of  screws  or  gins,  and  hate  a  Em,  : 
including    a    battery,    innning    to    a    tdepbcM.-  - 

IVlKHIHDAXUEH. 

[335.^.]— Iitmdon  ITntTeralty  KatrianlaHsn  ' 
Szainlnatiou.~The  two  langnages  yon  meatiaa 
Doea  not  the  "  Calendar  "  fiviia-   ■ 
the  BobjeetP— J.  B.  Olivh. 


UNMSW£BED  QUESIES. 


•  «BfB»<n  aad  tilla  tf  tfrnm  wUoh  n 


Sasai.    nldMui 


rn  Engines.  Oil. 
I  at  Bnililiog  Soda 


Xllia.    FalntlniT  Ifnitstion  Hi 


Kalphurio 
Oiillliurri 


GivU  |iur>k<'.  310. 


3SilO.    MnriatgafTin,  3^1. 


QU£BI£S. 

r3r,S3i.  I— Breechea    Parto.- wm   aay  i*   pf 

wlem  «'ia  mo  a  nmliit  for  bmclKB  {WMr— t  u"" 


it  tksMM 


Oblig; 


'  ileUliai 


paper  ;  auJ  li  any  further ^ 

glad  t*  do  what  I  oan  in  npl7  »  any  qnsry.— Fiwiit 


|3ft*nl— Vegetable  Ta*.— Pin  i 
la  what  14  Tn4-aat   hj  "  v^^pitjtUp  tori 

1  Triaidnil  pitch  er  K^pholto  P— L.  Gilsiit.  ■ 

[JSjn.l— Worm  Batea   Harmonlam  (haa"  I 

rohivanhmnnaoiania  ourehapal-ttli  Btioata^  I 

Rand  tha  ea*i  U  naila  ot  roaanod,  and  iXa^Ut  : 

111  oC  little  wnnu  hoW.    I  shnoVt  be  grsatly  akliH  '  | 

una  naa  would  lot  mo  know  wbit  woold  pnwitka'  j 

[;i»K.l— Antique  Watoh.- a  wry  entwai^g  | 

f^tiaoliu!'SJSdSS,''l'AoBW  taTirmtlyijIH';  I 

inyamatonrorpnHtioalhonlogfsttAoaoaUtaHaM  i 
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ihUbB- tka  mkv  ma  wlotntdd  in  hlatlur,  u  nidnit 
U>iratah«a^afDr*(HDei>enHnoldi~tinc^iini.  Tl 
nW^  irUob  ii  Im  the  fliMct  iitata  Dt  pttttmOoa,  ii  *b 
■ — ■t  in  famu  Wds  u  oblita  tphmild,  hiTlnti 
wnagkt  *u*v  dinl,  tti*  uinaUi  wiEriTed  In  lari 


[n^m.l— LlebliQli  aad&ot  Fedal'  FIpi 

friand  "  THipuon  "  in  thin  liu  ninni  tha  mla  ol      . 

"-'-"-'-  (rBriart  pBdul  pipea.    Would  ha  klndlr  pia  a  da- 
--' '• .  ihowiMB  hcnr  to  nake  tseni  P;  Al» 


-a.x. 

laMB-V-Wood  and  Matal  Ptpaa.-Ia  there  uv 
H*WBW  In  ttit  tOMsforRBBplHiaf  mabJaBdwool, 
■■■■Umliiithto  ba  Tolead  alUat  TbatiiUiairaDd  to 
rtMatbanMiI,  tha  Litter  to  holtMa  tha  wood.  Can 
kt  dlSa*Bgaba  Bida  tppannt  to  a  llateoer  r— R,  M, 

[954B.1— WctWOTBiMa.— Bowou  theio  boftown 
ilkiMi  m  pod  or  tnna  P— Onaser. 

[BH7.]— Bortnc  Wood  Tube*.— How  eu  I  bore 
i3odtabMpMfeotlrtniaF-ll.  B.  p.  L. 

[nHBL-|-HlimpI10Ktion.-L<  it  ootreot  to  nj  thnt 
IlLnalt^illedbrtb.aqniiMlB.  P  II  n,  mold  it  not  bt 
bMUc  to  nn  Bona  other  mud  than  moHlpl;  T~EuLniza.. 

rSSW.I— HtUiMi  Tonea.— It,  M  I  DDderetaad  ihi- 
tadar  IWlB,  the  A  aod  tbt  B  of  the  iriuwXMt"  »».  In  thi 
narlant  namod,  reijnetlnlr  too  Hat  and  io<i  iharp. 
■W  nlno  SIR  ha  attrlbnted  to  tho  oolnlon  "  koIt  tiIht 
HaaUin  tana  ai  the  plawiloria  aod  tdb  will  do  wc4L 
■a^rhr"  OnnuMtpiiiiHiabothAaDdBiinifaarpaf  th>. 
n*  BBUbir  a<  Tibntloni,  mai  if  tho  nice  ii  to  take  thi 
■rtt  B  flat  or  A  iharp  rnnn  a  ohord  lU-nck  on  ■  piano,  ] 

Wiet  aad  that  pluo.  Will  Mr.  BoauiigUHt  ar  Mr.  Colin 
bowa  ^7  the  experiment  and  let  u  know  tiu  nanlt  P~ 
■rnnuTiciB. 

[auo.]— BoOka  on  Food  AnalTria.— Ai  I  irinb 
n.juwmil  to  the  aaaljali  ol  toodi  I  ihoald  be  moofa 


sE^: 


[BUR.]— Whaal  Oeariiw.— 1 1 
aa  40  teath,  aad  It  li  Dtir^biBe 

VU  ■!»  Bot  wlMel  be  to  mlrrj  *•■ 

wUrwUhthatiXgap    And  alio  what  ilie  n 
a  to  OBITT  W  teeth  and  jiaar  gometlr  wHI 


o  Mlrrj  40  teeth  and  ft 


b>^r~ 


m  him  tor  Ml  proflered  inlom 


lat  the  point  I  chlefi^  nlm  ti  li  ttallitj 

_  _  rembraJ,  both  of  nuehiDerj  and  either 

of  proBBliiiaB  to  which  It  mar  be  applied.    I 
nfamUehaTarbert  attained  thiiobjact.— Aijdi- 


ft-ud"Coddinirton'i  OptioiP" 
re  and  IB  England,  and  haTO  lal 
■B  oc  any  ehM  to  their  Hliitanni.  I 


t-Dhemlaal.— I  nhonld  bo  nneh  oblfind  If 
bator  WDold  eiplain  tha  eann  of  tha  following 
mo  :— I  wlahed  to  snnuv  aoiae  hrdriodle  add  j  ao  I 
united  ■■  Haiar*!  InorRanlo  OhamlBtrr,"  la  whidi  It ' 
'-'"--'  '-•aannall  lateit  ■!  gram  of  phoephona  wi 
rtth  1  enb.  en.  of  wmtv,  and  thea  Igraa.. 

tobeaddedi  (he mlitnn  was  to  b«  boated 

nntlr.  and  tha  gae  ooUoetod  bj  downward  dliipli 
I  followed  three  dlreethma,  aiiiept  that  1  OMd  a 


Pboapborai  and  iodin* 

bottlea.  lone  time  ana. 

with  perfect  «iaMab  Both  tha  bottlea  have  (lau  itDpinn. 

ISSMa,]— Baah.— A  Irlvid  o(  nlia  ha*  been  troablid 
or  fVTaral  ^Hn  with  a  nub  on  hl>  aimi  and  hvii :  11 
nmea  9mt  aaanrj  (mall  whitowatarr  pimple,  and  ntttt 


-HtoropItQiia.— WoDid 

_  it.'n"  handhoiBleropbone  (14487)  rorm  ainuiU 

haMerrrBpaldeofafleetlnirthenotinnftfli'bbonaP  IHnd 
a  pair  I  nade  ain  adeeidad  ellek  on  eomplMrnr  "-  -  -' — " 
bj  tonohlnf  a  bit  of  damp  iloc 


I— iDdnotlon  OoU.— I 
'     ■        the  dMcrfp  ■ 
n  of  whioh 


omplallkt  theolcmll 
ind  of  Ko.  se  aalfti 


tHItr  Mfi  he  (tied  Black,  of  KtUnhanrh,  for  tli 


■aad'inrk  wlthoat  i 

[MSStJ— Battrnw  Powoi.— To  Mr. W.J.  LtHUa. 

na.— If  allT  thank!  for  nmr  aiawar  to  mine  (No.  .tXliiCI). 
WI  ihonUlIke  a  little  wreof  It.  I  know  that  onecorend 
"ife  *obU  attract  one  otharwlreh*  thmwvlTem  hnt  wheo 
tha  eOTtml  wine  an  placed  toRetW,  In  feet  maklai  a 
*M  Hoeh  of  thcu,  can  I  ivnd  a  numt  thnmih  anione 
otthem  without  ndectlnir  the  othens  the*  makini  the 
*rtriocBrreBtoollert«ittwcro  anjons  of  the  cppnaito 
«lrv  I  pltaaed,  haTlnii  all  the  otben  nnalTertcd  P  I  do 
—  ■"-  -irini  thii  ba  np  ea  not  nnnlini  withont  n 


rass6s,i- 

eidL  parOr 

book,thana . .  —  ..    .    .    ._. 

•oft  Iron  wlm,  liln.  dtaaKto-.  l»n.  lonif.  The  prlmaTr, 
!to.  IS  ootloa  oonred,  (n  two  lajsn,  oorarinK  abont  U 
InehM  In  the  lai«th  of  the  ooieg  the  aaooDdarr,  311b, 
BllkflOTerad,  It  wound  on  aparalleltnbfl  ol  ebonite,  7-I«hi 
thiflk,  haTing  thne  dlaphrairnH,  aln  of  ebonKa  ( the  mill, 
die  one  ii  thMoad  towiwS  tbe  oentrv.  and  th*  end  «mi 
towardi  tha  ontwde  rdRa,  the  ipan  betaaan  each  dia. 

Ehraem  beioK  aboat  t|io.    T  atUmpted  to  make  the  ont- 
DC  elliptical,  bnt  onl^  putlj  nooeeded,  the  two  niddit 
•pncn  beiiur  parmlM,  eontalntni  19  lareri  inch.    I  «■> 
Ret  a  ipark  (Id.  loD|t  with  one  Bonies  oell,  holdlu 
pint  in  the  outer  oil,  without  oonda™     ''  — — 
the  grmtat  dlBlcnltj  with  tha  ondenii.. , 

'  lenrtb  of  ipirk  at  the  neooadarT  tarainala  rarj  allffhtlf, 
and  Xmkim  nry  little  (wrk  from  the  oontaot-breakFr. 
The  dimeniilanf  of  the  eoadnan  are  .10  ihoata  of  tiofofl. 

.  SOin.  I  Bin.  I  n  ibeeU  of  tUa  puar,  KHn.  >c  UUn.  wall 
■oakK)  in  pirnffla  wai.    IBhi.  x  Kb.,  I  aappoae,  will  bi 

I  the  «fle«lTe  area  of  tha  Untoll.   Will  r«>  P>»"  pnlat  ont 

I  (he  probible  caoie  of  faJlnre  (them  in  a  peraltar  cnu>iHng 
HiBBd  proceed!  from  the  laWrior  o(  the  oondenaarf,  and 
w  If  enj  Bound  ahould  ba  heard  tjmB  It  at  all  T  And 
what  alu  of  cell  la  generall/  awd  and  meant  when  a 

I  iptvlllod  nnmbar  la  mentioned  aa  working  a  ooil  P— You- 


jnnMb  BO  would  Tea  kiadly  r« 
wat  vonld  ha  aeefal.  I  ■hnuld  : 
■  meofthDeaohap  ' 
"«Bi,"juallat*ljiWoi 
•nniLp.a>  lav  eutob. 
[3M».l— AatroPOintoaJ.— I  am  irmtl^  oblic^  to 
AFaUowof  tha  Aatronomlail  Softetj  "  and  othan  who 
Jm*  kbdr  aanned  ne  nn  (be  «)t|nit  of  the  ndiaoil 
■K  fo  Bcapaotiag  tho  "dlmHiv  needle"  I  did  (ax 
Wlud  ^  Tonr  eorreepondent)  iutthe  rhopnoftwn 
Marat  opdclana,  to  make  Inqalrin  aa  to  the  iutmDuint 
■•d  for  elHmUoaiB  of  the  Anron  BurMlla,  hnt  there 
I211?J""'*^"*?  ■**"*  "*  an.«w*ni  which  I  recelTciI 
'■'""■■imatiyindnnbt  (an  I  knew  aotblngof  tho 
Mt(rMTMU)BBio«l>elhrr  I  had  aArd  lor  the  propcr 
"^  j^  ki„|]j  trti  me  whaa  Hl^iOald 

ly.— Wonlrt  anrmular  kindly  lo- 

- — -J  manj  loitbookji  would  ho  nnrt 

hie  to  a  bwlBBBr  to  R«t  a  thorouprb  knowledge  of  tlio 
eebyeeU'lnftruethin— one  that  wonid  aim  sin!  In- 
--tfenforrnddDg  erpnrlnienUP    Would  Wllimaor 
tiaape'a  ba  eailaUa  P— AMiiaDR. 

DH7.]—a«aIOCl«al.— Would  Hwe  reader  klndl 
m  t«v  OTthraagaaaral  ralae  for  identify  Inn  fowiil  ihell' 
Jaa»ttaaam«ae<a  tew  of  the  principal  klodi  whic 
Maalda  aaab  other  In  aBpanninee  or  othtrwlH,  an 
Wlw  In  alttt  than  di«ar>-ninK»ricFg. 
,  PBW.T— PnftfmBBted  Winoa.-Wlll  aome  of  on 
■anal  nadera  ba  kind  niiiBgh  to  lotona  me  how  th 
■aMaarfdnlMl  ean  be  deteotad  In  the  ao4d1n)  unfai 
I"""  wian,  aa  ther  are  pronouKad  b*  aoma  to  be  a 
w^aaaUawtaaaf-P.  W.  ^ 

[MM.]  Bill  ad  of  X..O.  aad  D.  Biwlaea.— 
ante  |rn$^lg.l  if  aome  one  wlUglT!SelDmoo 
"  *aat  p»Pia  iiiauuia  of  taj  oltha  L.  0.  and  D.  aiprra 


[Xt5Sl.l-Bfttb  BrtOki.-Howan  Bath  brioka  (brtck 

ut)nunufiifltnr«(P    Ta  It  elar  or  doit  P    If  (ha  latter, 

'hat  method  iji  it  congcalcJ  P    Can  anj  one  dgaEribe 

pioew  (bay  imdwBO  ?    Anrpa 


hjw! 


[3X171.1— Commtmtoation  betw«m  two  Slutpa 

— 1  hare  two  ahofM,  bnt  nnfortoBAtolv  a  abop  not  bida^- 
iBft  lo  me  Intarrence.  What  would  be  the  beat  BMana  of 
comnBBiKtlns,  bj  apeaklng  tube  or  fa^  telepbou,  and 
which  would  in  oheaiieat  and  leait  iUalj  to  gat  oat  of 

[aUTl.  I— Oral  -Top  Tranka.— Can  aar  fallaw- 
.  jadtr  tall  bo  the  beit  mode  of  making  oae  of  the  aboea  t 

lawittatbatop.— AManoa  OnrBaraa. 

[Mt7S.1 — aaaliotdar.— I  an  aboat  araotina  a  (Mall 
H(faaUaraiidtoBk,a,inOa.f.  Qoold aar kind Twdarta- 
tormBM  of  the  beat  material  (0  join  the  boUanwlthu 

I  to  make  It  air  nc  |aa.tlBht.— Qia^on, 

rxn74.]-BMlgtMMM  ol  Olnaa  Tnbo.-I  ahooU 
be  glad  to  kaew  of  aoma  one  raraed  la  ancb  bbI^ 
-<-■ -ler  a  this  giwa  tobe  filled  with  ludnKea  aaa  (aot 

TAted  b}d.r«(iald  olbr  nora  arlw  reMuee  to 

ault  water  thu  a  i^eco  of  oork  of  tbo  tame  ndnme  ai  tha 
tuba  t  Tha  glaM  mart  be  Vhkik  enooah  to  mtaln  agBa 
inaidorable  anuont  of  prannra.— D.  A. 

[33S75.]~MeBniTljis  Cnaka.— HaTiag  had  MtaalaD 
■eentl)'  to  purnhaee  a  eerlaln  liqahl  la  m^  and  whieh 

Bold  bj  tha  gallon,  I  hare  beaa  led  to  aotleo  a  paeu- 
llarltrln  Uie  tMk*  whloh  I  ahoaU  Uka  to  lamr  iSn 


tterladlHiS 
of  ataoatttn 


not  know  whethertheeaalu  ai 

puael;  to  daeeiie,  but  It  la  i. 

method  of  gauging  them  will  not  anawv..    _, , 

of  four  oorreapmdaata  m»  know  of  a  ahnple  rule  wUoh 
win  uaet  (ba  dilBaaltj.— tfa  Tnarnaiu, 

l.33!t78.J— lilMitTla  doek.— To  JoaiBFUana,— I 
..tTeoommaBondto  aakoan  olasttia  BkMk  asaacdlaa  to 
tbe  faiitTBetlaBa  glnn  br  roa  la  Mo.  Ot,  Tol.  ZniT:  In 
tec*  the  iMahaaiwn  ki  alnoat  oamdita,  wftb  •toaptloB  of 
(hemaBnot.  TTIll  jiiii  hliallj  lull  ma  Hm  aiiiiikai  if  ahil 
towindthaaaanut  with,  aad  tha  ooaiititj  I  ahoaUra- 
DBlrer  Willlt  not  do  aa  well  to  wind  tha  win  on  fay 
thin  wooden  b-<bbina.  in  the  htha,  InitoaJ  nt  dlreotlr  oa 
-  I  nsnid  do  it  aaaler  la  the  hrtba.  Tha  ttt- 
___  ._  _._t  Mo.  M.ahnatK>nrdB  hBg,  ditto  raton. 
What  noaM-  ol  Uclaach*  aelli  ahoald  I  Main  T  I 
'  alollow^TaulHtniMlaHBabr.BadahodlUkato 
. .  -iplrU  (Ite  Bame.  Anj  (arthei  lilBta  woidd  obUga— 
XLnrraicO. 

CStSTT.J— bioma.— OonUaBTOBa  tnfonn  ■ 


[Ji«a«.]-Tolafn«>li»ii«liieorin|r.-(l)  Whit__    .    „ 
ha  bwtBchool  allalaaiaphTlB  London  P    (I!)  Whtt  re-       ivHTai. 
_^^_  ....  .w  =.. ...  ,^  KlllUri  T«hn\r»l  In-  I  „;™'ii-l: 


rrader  kindlj  tell  me  what  lort  of  atdng,  ai 
■traogth  to  one,  mj  weight  being  about  10  ib 
tiieauneaniiun^far  flihiUE  netar  '~ 
Lnd  what  la  the  moat  eoBTaalent  alie 


FlylnB  Patchman."— Caa  aa^  one  (a 


putotion  hfl*  tka  Bnhmarint  aad  KlliUri  T«hn\r»l  In-  i ,_;  Jibe  fl  W  R  Ito  are  min^  to^ul  utointui^Si 
rtltution  Oo^  OondBltatraatP  (3)  Hating  prinrii»Ui  "'{l.J.'Xj;."?  h^Sm/fi^lTto  ri  thS^rt 
rleroted  aiy  attention  to  olaarin.  I  know  "itj-  little  ol  ,  tiie  world  wllbnnt  menni  of  unliing  bar  up  wttUa  three 
awthematle*,ah«niBtiT.nafBatl>m,Ap.  I  conclude  the  gmteiaof amUeMiOBre.  lahoaM  alu  like  to  know 
former  wnldheoflittlanae,  bat  would  it  be  ncorwarr  to    «|i,ti,„Uie  O.N.H.  Co.  tore  aalwaatio  bfaka  onthalr 


haTO  a  knowledge  ot  the  lattv  befn- . 

la  It  adTlaable  tor  one  who  knowa  nothing  of  engineering 
in  go  In  tor  tha  ail  montha' a»r*p  P  (5)  Are  tha  pnm- 
pnota  good  P    What  Blarlea   and   penaioni  nre  given  t 

What  AB  one  rlBO  to  bet    I  don" "  —  "■ — — — 

Ipnlna,  bnt  with  moderate  abllltj. 


, ..._^KS 

..  . ..  tine  rprnt  attbenjhnohiorereiceed 

ill  mnntha,  or  la  It  onh  tha  rerj  oterer  onea  who  get 
through  in  that  period  t  What  I*  tbe  firobabli'  OTiwiup 
(In'-lurtinfl  ntraa)  P  BnppoaiBg  one  ban  iiaiacd,  ahontd 
inc  harp  ut  pan  a  farther  oiaminatiun  hot nrn  b^nif  i^i- 
polnCpd  to  n  potit,  or  In  the  nchool  cartilloalo  ae^frpled  u  a 
Ceet  ot  pmflfli'ncjP  (7)  Are  tlLn  nppointmcnte  in  thp 
Hnbmarlne  Departments  worth  more  than  thnae  in  thp 
ilomo  P  |8)  ribw  I"  it  the  Ooiernmcrt  onlj  pnecnda  in 
Lf'^iing  tiieir  emploj«^  In   tlireo   montliA.    whili-t  thp 

OoTOmaMNlt  or    companj    licit     unrc^lnl    nndidatn 

ilOl  Are  (he  appolntnentniH'rmanflncie' P  111)  I  inippiiiHi. 
that,  being  o  wpU.paid  prorcMlon,  the  telegraph  mtjlnfen' 
or  mfinipn1a(on  hold  a  good  position  P  I  undvr^taTid  thitt 

nrri'lT  badl;  paid  rlarki.— KHamavn. 
[SKB7.]— Anolont    LtteratnrB.— Alwnt  two  jmt  ■ 


being  giran 


largo  lloea,  are  alnglu  drlT 
npf    OfconneldauotmmnthBlf.K.— OaiDV. 
pWW.1— Th»  Comet  KaooTBnd  at  'Waablnc- 

ton.— Itlaaanounod  thatat  Waihi — '—  "■  "    -' 

beea  dlaoorepfrl.    Perhapai 

—--■  knawledga  ol  a«rD 

Kaauaa  Ufubuiio  bi^ 

.... .-  _.  _kelj  to  bnvHne  a  conapici 

tlieaa  latitadei ;  and.  If  bo,  when.— Ttbo. 

C3Bn.1--Uid1niid  BoRio  anstatar-Oa  p.  lu  ot 
So.  BBS  "I,.  L."  kiadlr  gim*  ai  aa  ongraTing  and  de- 
KTiption  of  So.  1,3:91.  Rut  i<  be  oorreet  In  Bajfau  that 
Che  dHeing  and  trailing  wheek  are  lift.  <Wn.,  Md  tke 


.ppnu-ed  ill  the  (''il'ii  Tfligrnph 


>'<■.  l^iu-l,:il!l,  a 
,030— h«<l  Ttt.  w 
•C.  U.K."  will  BI 
Im  klndlr  tell  n 


-via..  NoT^^ 
I  «  ».    PerhapK 


ig  no  la  an  iBveatl- 


"l"bpl^"it    '('more,  if'piUilWe) 


iKf 


Id  grcatlT  ohll;nJ. 


1  pmciire  Prof.  If  ax  KnUer'a  meat  iBotnma  on  rsllglou  P 
->:.  BrBiacE. 

r33U8.]-Tbe  Lord  Hoyor'a  Bpaofal  Eznreaa. 
— Oan  aar  oorreapoodeat  give  the  oanlcBliira  of  the  mu. 
lAig  of  tma  train  from  Blackpoof  to  LoadoB  on  If oadar 
Iiat— the  load,  tine  of  departiue^Bd  nambn  >^  ite- 
iripHnnolenginef— LocOKonti  Kaemaau. 


anil  down  atroke  of  at  leant  «n. 

md>  would  be  oreoed  like  two 

— „.  —    ..  fiddle  bowa,  one  oa  each  Bide  of 

IhecTlladrr.  Itun  nartlr  fonoad  tha  aiaablaa  Inplaa. 
hat  (Uuk  it  virj  prnbihlu  bobh  at  jonr  raadara  oeuld 
mnrent  a  batter  plan  thitn  I  have  thoeglit  of.  The 
■'itive  power  »nld  be  either  a  weight  and  Uaa  raaad  a 
drum,  or,  pcrhapa.  a  apriag.  Tha  notioa  would  rrqalra 
ui  be  krpt  np  aa  king  ne  pmlMa— aa  hoar  or  ra  at  a 
lime.    If  anT  of  Timr  otsrer  eorreBpoadeala  will  aairiat  mt 

br  ifaawiag  how  It  oan  beat  be  done,  ther  woul-* *- 

iiMige,  aa  I  wlah  to  obviata  lav  ot  tlae  and  a 


idp^mS 


voldlag  biloia.    Adi_ 

a  a  gnat  adnuhfo.— AKlLsaa. 

I  [S3S8S  T— BhlTt-mA\'a«..-<>xfA  tKj  *  i  wa  -waftiirv 


IfiNaUSH  UBGHANIO  AKD  WORLD  OF  SOIBNOB  :  No.  696.         Jiilt  36.  IE 


[*l«8(.}-Mottt  Itol«  of  M«enota.-Wbicl>  should 
fnftrit  ud  Mrimflii  be  olUhI  tbe  noiUi  pole  of  ii  Iwr 
BiaMtf  !•  It  llM  nUoh  ilwU  poinU  la  Iha  norUi ;  or 
laSttet  Md  to  wh^  tba  cooinu  nndla  pi^nt*,  u  it 
dontotlwBartkpiilaoftliaMrAr  Thli  qiiHtiDn  aruu 
frOD  tih«  MMMltr  of  mlmr^  battery  vlUi  the  nkiroplJODBi 
tb*  alMtria  aDciaat  tran  ii)iii>ti  mntt  pua  tbroiuh  the 

_      ..    ...     ..,._v „_,     1^     ^    ujj^     yj^ 


ualMa  tka  earreat  Ii  pMMd  thro^  tbe  eoO  of  Um  te 
^nalBlfaapropwdlnottoD,  the  murnat  thwaol  wiU 
Twhinri.  nr.  ririiart  I'l—'Tr' :  '-^"  I*"  -y-^  "~ 
rtt«act£ntliB 


woumitwfll  ba  to 


lliiir  ■  mt.  wUd  la  Uw  norU  bbI*  «(  tb*  talept 
Mli't''    Tba  DutpolBtk,  «*>>>£  nr  to  aaad  thai 

nsir— r.  a.  ll. 

|gS5(g.1— 6t— L— WoaMfT  ■eehanlatawtw  Bawm 
juaoouHarad  tobe  Um  beat  uaken  ot  eaat  itaaL  imd 
mlM  b  tbe  baat  method  ot  wdd<n(  mat  itaair— J.  H. 

[anB.J— Annaalsd  CMt  Iron.— Antheae  (Mtlnoa 
nw  of  aay  fanleBlar  (oit  of  iron,  or  an  they  uuualed 
altar  mtmg  P  If  lo,  plaaia  aiplain  promae.— IL  H. 
Tmmxt,  Wtraof. 

nnHB.I-Hlamilth  for  Flnmbera.— Wm  bob* 
iMder  UsdlT  w  irbali  kiad  of  Uimnth  !■  need  for  plom- 
buT'iaaUvf-H.  ALUveuH. 

r9BH0.1~Lmtb«  OMtllun--Wbat  li  tb*  Boat  aoooo- 
Ba«lBOd*of  obUlnlna euHng*  for  ■  oupents'a  Utha, 
IhehuMOfwbiobwDaUba  uul*  at  boBaf  IntorBK- 
lB,»m*bligo. 


[S39M.}— BwlM  OrKToni'— VIU  eoB*  arUitiB  i 
Usdlr a^ wb>t BvIm  erarona M*  BUd* ot r  Aojptttt. 
««lMa  at  te  mmmiar  of  ardnf,  aod  the  beet  aeleatum  of 
aolODn  tor  IwidMBp*  dnwlBf ,  will  be  UumUsUr  notlted 
bf— WtTBB  Oau>n. 

SSn,]— Zaaolro.— Wtn  aoBe  reader  UhUt 
eonrfttaUa  u  vqnlre  (the  title  of  alrilti:r  M 
kntfit)'    Hut  he  be  a  freeholder  r— Rot. 


_. _..    -       .  IB  B  TOJIgO  of  di«- 

MTcfj  to  Um  PoIu  aeu  riS  SpitibargcD,  in  additun 
to  Uw  Faodora  tfoiwtt*),  wluoh  iriU  mttempt  '- 
ttnA  Uw  Pol>  br  uotlur  lonto. 

TlM  AdnlUrMton  of  Co&M.— Aoeording  to 
WiUrtiliia  ■  ■loipl*  mithod  ot  taaUnit  ooBm  (M 
AdBbtoM  of  «bi«n  u  to  ibake  it  irell  in  fnrtw. 
pnn  tiM  totm  will  loat  for  mo  hour  or  mm,  I 
gUioiT  naki.    ni>  malbad  ii  wall  koowD,  but  ^ 
DOt  tMtmiBhlj  ntiafwtarr.    it  ii  difflonlt  to  mmke 
a  trutwortni  ■nalyiii  withoat  tha  balp  of  tlio  micro- 
■eon,  thoDRb  it ' 
pnntr  of  tbaari 
MffM.    An  iotnuon  diluted  wilb  ft  large  qoantito  o( 
water  and  treatod  with  biobromato  of  potaib  (a 
eonmon  ult),  uoderffoea  no  viiible  obiii(e  if  of 
eUeorj.  bat  S  of  coftM  it  annrac*  a  datp  brown 
tint.   'Witb  atandard  tatt  loliiliaiti  tbe  Utter  ibDold 
prom  a  leadj   war  ot  aalimatinf  tbe  ameimt  el 
adaltantien  bf  a  MmparUoD  of  the  deptb  ot  tint 
betireaD  Uia  enapeetad  infniian  and  tint  of  port' 
•qSee,  eapeeially  if  proof  of  admiitiira  ii  tniaiihad 
bj  tbe  i^oroeaope. 

Oata^  Wood.— Hr.  E.  B.  Bam«7,  of  Dajton, 
Obio,  |iT«*  in  a  reonit  pam^ilet  aome  inleTMtini 


n  rmrd  to  tbeoatalpa  tret,  and  tb» 

OM  e(  Iti  tlnhar  tor  railway  alaapoa  and  lelwnwb 
peka.  ne  woodiiMtid  topotaauapowerof  reu»- 
{aae*  to  deear,  eapeojallj  wMO  buried  or  ia  oaatact 
wiUt  tbe  eartbi.  that  iboold  make  it  ytrj  Tnln^tla. 
Fwoe  poati  nade  of  it,  tbat  bare  atood  in  tb» 
fraondloctr^  TM»,  bare  bean  taken  npand  abow 
no  aim*  of  daear ;  wd  we  hare  a  apeeiinen  of  tlu 


«  part   of  tbe  pott  tbat  waa 

■Maad  waa  deaMed  abont  a  qnartar  of  ita  di 

tta  rrmainder  bMaf  a«  MOod  a*  enr.    The  wood 
liKbt  io  w^bt.  ef  eonpaet  fibre,  baa  a  bai  ' 
grain,  lake*  a  uilliaat  poliab,  and  it  well  tni 
oraaaieBtal  caUnet  work.    Triaa  e(  tow 

nowtb  ha*a  no  np,  and  tbe  older  odm  bnt  _  . 

lini,  bardljtbiefctrtbaa|Mper.  Tbaj  aroin^oniou 
'    'bdiana^MHl  other  jMrtooftbtWMt.    Itbreij 


■Mliioasd  beta  naldgrai ,__ , .. 

tita  wonld  donbtlen  M  mora  talt7  dereloped  nndcr 
hnonUB  eondiHou  of  onltiTaUon.  A  tree  large 
anongh  for  tMir  ndliDtd  akepert  oan  be  grown  from 
Iha  tted  In  SO  faara.  Tbt;  abonld  bepkolad  tbiokly, 
•oai  toeoufine  tbe  growtb  to  tb*  tnak,  and  aHer 
•  eartain  period  tbisned  ont  bt  tnuiapUatJiig  or 
otiwrwiie.  Ageneral  manuer  of  one  of  tbe  wtatem 
roada  will  plant  6W  aena  tbii  fear  wltb  ealalpa  for 
fotnn  raDwBjr  aiaapait,  and  from  (xperienoe  Unia  far 
Hr.  BarM7  M  ot  opinlnn  tbat  with  proper  aSbrt  a 
road  maf  in  twaa^  or  Wrto  mart  grow  li«  anongb 
for  iU  «wa  nae,  and  at  tbe  tame  t&e  lUn  oat  and 
tail  eaoogb  of  tbe  amallcp  growfta  (or  Mtgiapb 
pdlei,  teMlng,  and  olbar  pnrpoaea,  to  eorer  ail  o^ 
pMaet  et  gnwingand  naanraeturingtllt  llNpsi.— 


Oieiag  to  Uw  tfVl>z  tf  nuOnmaUeal 


timi  wU  it  rHvirwl  Air  a  •eliMfaolari/  piniial  and 
m /or  «*«<»■>,  tlu  quo*  aUaHiid  Ar  tiw  "  SpMm" 

Ijl  r«t«ri*trf. 


7T4.-Thraa  plan  anrlea  EOY-^,ZOA^a, 
'  a  A  =  a,  form  a  aolLd  anrie.     Keepliu  0  A  tod  O  X 

~        teted  tCroogh  u  ai^la  t  roond  O  A 


to  0  Z.  (how  t 

ZOZ-liliu|[oDi 


77B.— Oiren  /  (n)  to  be  ■  hiBatioB  <il  nt,  ndi  tbat  /  (s) 

I  1,  and  tbat  the  relation /(«)  - /(m  -  1)  s  (n  -  1) 
/  (HI  -  S)  bold!  lor  aU  podtin  IsteEial  ntoaa  of  •> ; 


77a.— Bolra  3971  x  ""  =  «0  «  "*  -aTB.— J.  T. 
777. -Intern   (t^-i^)*ii.-B.O.  S. 

77S.— Tbaflratol  a  line  ot  10  aaatriet,  itaaUnc  at 
liitenoa  from  caob  DtbK  wiibea  to  aend  a  Baaan  of 
K  word!  to  tbe  lut.  Tb*  man  bagla  to  walk  M  tba 
■me  initaot  and  walk  aren  iHitamnl  right  and  Wt  ol 
tMr  potU  aUenutalj,  and  eaah  tba*  tlMj  antt  peat  on 
'  wnda.  ^la  teaanuLvton  of  tba  BaaBoo  oflen^B 
nlnataa,  and  th*  nen  walk  at  the  rat*  oTl  Hllai  an 

or.    HowfarlatbaltatmanbooitbobHtr-^.. 


790,— Pro»*  that  /.""      ,t 

ibn  8    .  f  (n)  danotea  the  nun  ot  (r)  tacmi  et  tbe 
iriea  whoaa  nth  te[mla/(m}.— AStudist. 


Bolntlona^ 
._.  — Wltha  let  otwelghta  lib.,  iRb.,  Vlb., how ooaU 

Saolb.  be  «%hed  P-[Aii.aril-KedBoe  BW  to  tha  — ■- 
of  3.    Thna:—  S)2W 


BDt3.3'  =  3'i 
.•.B£0-S'+  J'  +  3»  + 
One  SUb.  wdght  mnit  b*  i 


H  I.  motioB  of  train  per  W ; 
tt  =  ac  •ark  of  train  aad  BUI ) 

=  «0  -  Ml  =  **.-a.  9. 

[Of  Boane  the  total  dlituoe  la  1-lOtb  mile  In  fl  sao( 

-i.:,  eo  milea  per  hour,  and  thna  89  -  U|  -  li  m 

'  I  ttJbt,  In  oppoalta  direotlon. — Hd,"] 

__-    -  —  V  —  ir^.     AHoraa  ]/rwaE+iifi+ai 
di*  +  /i*  +  Ac     Thanz  i^si  +  bi'  +  eii'  +  di 

'■ "     ■  ■■  I'  +  Sot'i'  +  So'ci 

iparing  oo^^fBelenta  of  nowe 


fx*  + A< 


c  =  s>-]^d  =  3a',  »-(f/=3 
■.  V  =  t  +  i'+3i'  +  Aa.— Jinci 


"  AbataLUBA  '  BOila.0BG' 


00  _  ain.OA0  ,_ „ 


.■.eMaa.AOB-  ^ 
.AOO  :  OCeaM* 


"AOaia.OAa'   ABbIb.OAB 

"To  'TI -*•-"■" 

Br  wUoh  It  la  aaen  the  (Itv  rehliaiiJitB  I* 
pnportloa  to  tbe  dItWoB  oI  tka  Una  A  a— Fui 


7n.— Prodnoe  A  Q  to  maat  the  aicda  A  P 
Dimw  A  P.  BMtlng  Oa  dnlaAQBIn  B,aBd 
BQ.  Tba,bnwiBetbadToleA>QWaaeta» 
from  A,  inlka  olrgla  A  P  B,  the  el 
MnoCedtnQaadS;  "      •-   --■ 


thaaoda  B  P  A  aonnl  lb*  angle  Q  8Ai  tha 
BHWnU  A  P  B,  ABQ,  are  iliiillar!  and,  bi 
eoIAQ.tha  eogmHit  ASOlan  (onitht 
Bt  A  P  a,  and  thenfore  half  oC  the  Bgnn 


(»'  +  3(')"  +  aiSv*+ ■—»•  +  i^Vl* 

»   _  MB 
IM      ii*' 

Bitmrting  aqnnre  root- 


l,"  +  3v"l-3v  +  l--jO 


„.  „„  , ,  .(S,  TBI,  7«  J  Jamea  Saafarc 

783.  781,  7S!.  7BS!  Peak*.  T«l.  7M,  MS:  W^ 
781  7SS    AmAi.7Be.7B7[  T.«.,7M;  J.F.W. 


Induatrlal  BolenoaBxbibition.— Am 
an  b«ag  nude  in  Faiiii  for  an  intamtiat 
1879  to  the  praaent  exhilution,  whioli 
entitled  "  Bipoaition  dee  Boieiiaea  Apf 
rlndutria."  It  will  ooenpj  tba  ol 
da  rindoatri*.  Aaannuroea  ot  eo-ap«v 
the  part  of  leading  tcianliflo  aod  indnatn 
■gea  bBTB  beaa  lo  nameroa,  Uiat  the  i 
the  nndertaking  ia  oonaidered  already  we 
teed.  Tbe  programote  defining  lb*  aim*  i 
of  the  exhibition  will  appear  at  anj  eartj  i 
AnewwaiUkeaD 
-       -   ■      ,  ll 


and  will  prabablj  be  known  ai  ._  _ 

Like  tbe  gienadea  ot  halt  a  oantoij  age 

tended  to  be  thrown  bf  band  in'-" 


■  or  atockadet ;  bat  in 


a  iball  eiploded  by  a  foat,  aa  a  gretBde,  « 
uat  antirdy  ot  gna-ootton  eomnntael  mto 
baUotalbortfb-wMfhl  Afcmgoorih 
to  eaoh  ohuge,  b;  mwnt  of  wbbh  tfat  d 
ba  firrd.  One  anoh  obarge  ekilfally  «ffl 
annihilato  a  boat'*  erew,  and  In  O*  ha^ 
men  might  work  giMat  dwtnwtiaa  ^  brii 
Dto  large  tUpe.  f 


ENGLISH  MBOHANIO  ANP  WORLD  OP  SCDBNCE  ;  No.  696. 


ILXK  OOOOTXXV.-Bi  W.  T.  Pi» 


1^1 


Btati. 
1.  PtoKS. 


rs  to  US  Hd  UO  b;  J.  O.  F. 


ANSWERS  TO  COBRESPONDENTS. 

•.•^OMWHMfoiUfuillaaM  (wkUtuhJ  lathi  Emnn 
tf  On  B>auiB  Krauiio,  81,  TtrlM*chJtt*t,  Ooml 
Sordm,  r.C. 


iBoi  for  Ulutntiau  on  iwU*  piMM  at  pw,  1,  Pol 
titl«  to  qawiM,  ud  wim  Komring  qurioi  put  th* 
aiuDlMn  u  vdl  w  tk*  HUM  tf  tba  qovlH  to  «rbkh  th* 
npUiB  ntar.  S.  Ho  chart*  It  mad*  tcr  loMrtbic  IMtan, 
qniriii,  or  r«pU«.  i,  OmaiutaU]  IMtMi,  or  qMriM,  or 
nplls  ue  not  biMctad.  E.  Xoqii«tlonuMn|iIarcdaa». 
:h  tlu 


at  ^na  to  Inanliirm, 


-W.  A,  CarT«r,— Hajli  Jobm.— Hanr} 
CroBoh.— Bit.  J.  B.  Aniwlar-— J-  BaioBdala.— a  Wd' 
dlaloa.-F.  W.  StiHtflald.— WaltB.-fl.  H.  A.-~V. 
Clark.— B.W.IiM.—KaBotor.—KnqnLror.—Aoiorioiii, 
— B.  X.  L.— Dip  of  HflrluB.— U0,(WO  MUm  bj  Baa.— 
Wallw  A,  Wabbar.— O.  F.  Tootal.-B.  B.— E.  Bpianfr 
—On*  Id  Eraart.— X.  O.  Z.— Thoa.  Crldland.— An 
Aautanr  Flantlit.— J.  H.  Croai.- PnwtlsBl  Wbadv.- 
AnihiilMlia.-B.  BUay.-T,  B.-W,  H.-D.  FraMr.-O. 
Bngluaa.— AUaabaalo.- Aaor.— J.  ProbarlL^MaBdam, 
— Barkahln  ^po.— V.  Walkar.- Bam  Obaad  Bliwai, 
— N.  S.  Eilagkni.- Woolwlob.— V.  W.  (I.— Baaiar,- 
R.  B.— Wallaaar.-Artlat  ulag  a  Qnaatltr.— BenaH 
UoOidn.- 1,  r.  BallKKl- Attbur  BrtbdL-W.  W.  B. 
—r,  3.  JaokMiD.— J.  W.  Dnrnd.— Daodla  IHaBont.- 
I.  da  B.-BiIUa  Blnd.-A  CooatiT  Sobaarfbar.- 


a  J.  I. 

0.  K 


E.  Hali.  (TotHBlgbtflndanutamarbTadnrtiibig 


he  parasite  in  the  atoali,  _       . 

dons  we  hATB  ft  Kimple  ukI  effeotoml 
inBDrin^  a  can.  From  tha  mnlta  of 
axpnimanti  M.  Bonchnt  baa  untrtained 
m\j   aseuridea,  bat  fra(nianta  of   tnnin. 


I  TOBT  ghoiaa.)— b-Liacaa.    (W« 

oinDOt  adrlM  ron  *■  to  tha  tdaslka  of  a  bhQnla.  All 
tha  rood  laalun  adtarUaa  la  tbaaa  oohua*,  and  jon 
etBEwd)TmwRiiwlptrBitlBgyanneiriBthairbaBda.J 
—A  anatcaiaiB.  (Va  tiilak  fon  aonld  hardly  make  or 
boT  ao/tbiw  of  tha  kind  ohwir  tban  Ur.  BtrilBar'a 
"UarrsI  llat<r,"  ua  p.  4M,  TIo.  *>3.)-BaiUTino. 
(Foralj  a  ooauiaroial  aiattavi  about  whiob  «■  nan 
saithiir  glr*  an  aak  adrica.    Thanks  for  tbs 


a  weak  alcohotia  lolntioa, 


■    '"t? 


t.    Thanks  Idt  tbs  rapir,  bn' 

a  rimilarlj  aniacndT-J.  B 
□not  aa*  what  the  mis  of  iodlTidoa 
J  aa  adTertdjament  la  our  Dolamni 


waa  qocAad  bj  tho  Bpanlab  prlaiti  aa  an  Mcuaeat  b> 
dlaauda  Oidambaa  (nna  hla  Torage  la  atanh  ot  tbs 
Nsw  Wortd.  Itiapcaaaabadthaaartbasailaastirlos 
ai  loB(  aa  laiitil.iimliaiiliii  tbs  Msilllsi  laiiata  Baa.  iinT 
hidsnM  br  tbs  B«d  Saa,  tha  Panku  OaU,  aad  tbs 
Oaapian.  aad  lacniaadBd  br  tbs  ooaaa.)— AmoXjino. 
(Ton  moM  (Midi  nonalt  i  tandradi  of  pataal*  ban 
baaalihfaoatdBriBBtbala^n^Mn,  tatUagont^ 


awklac  papar  !■■■,  ao  aTVTtBnfol  aa 
— T.  &.  lEtruroot  lak  (Ocmltliff  orp 

buttlbls  M«r  Ii  mada  aa  toU 

pomdad,  B  draabau  i  copal  o 
maiaa  1  inlphat*  ot  Inn,  1  dnobmi  j  tl 

■alli,ldnobmiiaatphatooflBdlfo,aar 

Mhrtaaoaaan  mliad  aad  boUad  OamfOj  U  mtv, 
aadtbalnkthuaMalMd  ia  tM  to  b*  BnpnoC  aad 
laaolabls  ta  watac.  laithr  minani  ptaowb  an  aob- 
ttltDtad  fOrtbanvbita  whoa  aar  otbir  soloor  tbaa 
Mask  b  4adnd.)-TAUH*.  (Tba  caiboUo  add  n«a[ 
naad  (or  paaUac  fcaah  saali.  (or  tts  ponoaa  of  pro- 
•srAif  tiitia  fIMB  bdsf  ■poUad,  b  praparaa  bj  ■siftag 
Sia  pan*  of  it—rias  at  ■  gantls  hsA,  and  Umb  lUiilif 
la  tbonn^il; two  paita M  oarboUa  add^aflar  wUdi 
fin  parts  of  msltsd  paiaffla  an  addad.  lbs  wbola  la 
nil  itiind  tOl  It  eoob^  aftar  wUoh  It  b  nsUsd,  and 
l^pUsd  to  tha  papir  wltb  a  broib. 
GiBCDLia  Uonoa.— Wa  b> 


BQcua.— Tonrqaary  baa  adrt. 


USEFUL  AND  SCISimVIC  NOTES. 


Pho*pIiorMO«no«  and  rtnor* 
■ttribntea  boU  ct  thras  pbanoaieoa  to  "  tba  raoi- 
prooal  action  of  D»tarial  Tibrstioni  and  tllwinal 
mvaa."  ETtn  ordiDarr  pbospbom*  iHaai  ia  a 
TBOonm,  ia  altroMi,  and  in  hrdnf^m,  wboa  Unm 
ii  to  andaikaa  of  auj  absmioal  aotioo.    Bat  wfaat 


otKirobhol 


D  of  the  ai 


eiactl; 
- J  Ireatad 

leprocem.  Do  xabmitting  the  oonelaiioa 
n  his  eiperimnnta  to  tha  teat  of  practios 
tai  Malades,  M.  Boophat  foand  tW  the 
.f  peptine  >aa  eminsntl;  tncceaifnl.  If 
nee  be  caDGrmcd  a  TOlnable  addition  will 
>  adult  aa  well  as  to  iafaDtile  tharapeatics. 
ion  we  mar  obacrTe  that  aoimal  food  it, 
tainlf,  the  channel  thraogh  whieh  the 
conTBjed  ;  and  lieaos  that  official  intpec- 
lapectad  dealers  in  meat  wonld  form  i 
not  to  the  practice  ot  the  pbfBieian. 

>on  IiiTinB  without  a  Brain. — Dr. 
deaenbad  before  tbe  Americaii  Philoao- 
st7  (Feb.  1, 1876),  a  eaia  of  tba  eatirpa- 

rljthe  whole  of  tha  Mrebmm  ot  a  pigeon, 
pon  b;  bimeelf.  He  deeired  to  place  on 
fact  that  the  animal  not  only  anrriTed  the 
14  days,  bat  that  it  Bradnally  regained  ita 
re  and  habits  of  flight,  and  iti  ability  t» 
and  drioh.     Only  one  other  each  oaae  ia 


or  yea  mlfht  writ«  to  tb 
— ' Cuwii.  (Ii 

_---,— toaabsforB.,.. ,_,^ 

to  tbs  oorrstpaadsBce  the  aabjaot  pnnikes,  ai 


bs  raspoadsd  t0, 
bejood  tbe  Ilmlti 


I  the  proTioce  •(  CaatilU,  whiob  h 
it  alarm  amoDS  the  popolatian.  The 
■e  o(  laow  which  bare  erowsed  ita  aam 
immemorial  hara  ttiddeaW 

rapidity  as  to  caoee  torreule  .    

if  the  Bwaatajn,   waabins  ont  immense 


If  the  moaatain,    waabins  oat 

of  stouea    and  farth.     The  rii^. , 

ilo  (o  oontain  the  great  body  of  water  ao 
Ided  to  it,  aTBrSowed  iU  buki,  eaasing 
ga  and  diitreei.  A  gnt.t  ohaim  or  laterJ 
opened  on  one  aide,  throwiog  act  Tolumee 
lad  steam  ae  welt  aa  tonguea  of  flame, 
I  dittinctly  Tieible  at  night,  accampanied 
aMemnaaa  rumblingi.  It  had  dstct  bMn 
■at  the  CoipBoa  was  or  oonld  be  a  Toloauo, 
a  DO  faaditioB  that  it  was  stot  in  a  atale 
ITov  witbia  the  mcioorj  of  uaD  hie  its 


nlaotaatly  compdlsd  to  aiming.) - 
Baau,  'in.  (No,  nnlsa^  Isdsad,  aosae  aooldent  bai  bean 
■Balalnad.)- F.  DoPD.  (Fiastkabla  anongb.  Hany 
denigni  for  atam  ralodpadea  haTt  bsen  rlTsn  in  carltn 
ToluDst.  8aerols.lX..  Z.,andXI)-E7a.  Ll.  fTonr 
dinlcDity  wlthyonr  "anthoHtba"  ariieafrom  the  taot 
that  tmnilstocB  wmetlrasa  tranilats  too  UtarallT.  Had 
you  CuiDsd  Co  lit,  Spragne'i  book  yon  woald  hiTe 
((innd,  p.  32*.  'Thers  li  no  dlSarenoeof  property,  do 
inhnrsntdlrtotlva  tendency  la  tbessendi:  but  in  Bug. 
Imd  vF  call  lbs  faos  B  tbs  sooth  pole  of  the  ouMrnet, 
bemiua  (t  rantrea  llssif  in  the  earth'i  maHntrtla  fleld 
taninii  tl,  lbs  lODth  pals  ot  the  earth.  In  Fraooe  they 
call  it  tha  M.  or  BonsJ  pole,  beoaiias  it  haa  the  suns 
macaetlfl  obanctar  aa  tns  north  pole  ot  the  earth." 
We,  howarar,  Iniert  lonr  query  in  abetriHst,  ai  it  may 

the  tslspbonaandblcrophaiis.)— J.  UaLL.  (HlcroHopla 
aali  are  (oond  in  paala.  Mil  a  little  dour  and  water  to 
a  thlD  pasta,  atir  It  eiary  day  with  a  ipoon  to  preiaBt  it 
beoiHBiaf  mooldy,  and  darlad  tbli  weather  it  will 
■psedlly  awaru  with  "eela."}- Imcri.  (Are  the 
chimB»aotnioatnewloooBKtiT«swid«rat  tbs  top  than 
tbs  boUom  P  That  form  ot  iriilraDey  b  a^ted  with 
tbe  idfa  of  gMni  fne  Tsst  to  tbeeihaBat.)-lBoaouD. 
(Ws  oannot  adfise  la  Igaonass  of  yoar  capablUtiK 
yon  hid  better  ^ply  to  the  chief  angloesr  of  some 
atsamship,  bat  an  enBagsmsnt  b  not  IlEaly  to  tssnlt  U 
yonr  etnrieaos  has  bani  wholly  aoinlnd  in  a  ■-^i'Mib 
abop  on  land.) — Eiiai.  (Nobody  doubted  tbe  bot  that 
we  know  ot.  In  tba  cass  of  tbe  mknipboas,  tba  dMaa,^ 
at  which  tbs  Inunp  of  tbs  fly  ean  be  baard  ia  tba  won. 
dsr,)- E.  Tcaru.  (Bee  qaeir  S3MB,  and  watob  tar  a 
rmly  tber»lo.)-BiaBiao  McOniai.  (So.)-P.  T.  L. 
(Fsltbats,  asBordinA  to  Stow,  wars  firat  b>bA  la  Sua- 
Und  by  Bpaniarda  ia  UIO,  bat  it  leams  pnhable  that 
they  were  known  ia  thli  oonntry  before  that  tine.  Felt 
ba^.  by  Ihs  way,  ars  by  no  maaiu  such  modem  artielee 
of  dmi  as  yon  aeam  to  imagine.  The  ancient  Qreeki 
made  and  won  tbem  Id  all  ferua-farosd  brimmed  and 
narrow  brimmed,  oobEciI,  tmnoated,  and  witbont 
bhnu.  Tbe  elang  term  for  a  hat-lf,  ia&ad.  It  1>  a 
ilanic  term- indicatv  its  aatlqiil^.  With  ni  carter 
meant  a  bat,  from  the  beaTar  wblcti  tomarly  aapnllBcl  j 
r  mat  aria] ,  that  aalm^  derlrlng  Ma  name  from  a  I 


t  oaaew.  Ttiia  foniibaa  «m  of  the  s 
aijsa  at  a  vapoar  abMcb' 
_.  -  prodnoad  bf  tha  lama  I 
state.  Sooh  aD  eiteaiion  ol.  _ 
solid  bodies  ia  oonfirnnd  br  tba  attnM  oE  nraniuBi. 
whieh  giiea  eight  hrilUani  ^boapboraaont  liaea,  eaob 
trrMpcroding  lo  an  abaortdwnbiw,  wban  a  apaetnim 
.  made  to  travena  tha  lalt. 
Tianaftormatlon  by  tha  Blmpla  Addition  of 
jzrs«n,— Den^  has  aoooaeded  in  tnaatormiag 
bromatot  ot  tha  Ethylene  seriet  into  biomidaa  ot  the 
,  fatty  aeriea  faj  tbe  simple  agitatloa  with  ozygaa  in 
I  eloaed  leeeele.  Dry  oxygen  and  ethylene  dibronute 
nnited  with  the  liberation  of  bant ;  the  prodnot  waa 
not  tha  oxide  of  ethTlena  dlbrDmaia,  bnt  tb« 
bromide  ot  bromiee^la.  Ethylene  tribnnnate 
rapidly  absorbe  dry  oijgen,  and  ia  ohanged  bito 
bromide  ot  dibromacelyle.  Berthelot  comparad  these 
results  to  bia  own  eiperimeiits  apon  the  direct 
oxidation  ot  free  ethylene  bj  ebromie  acid,  with  the 
formation  of  aUsbjde.  Pcopylene  and  aampbena 
furoish,  by  the  siiaple  Aiatinnof  aiygan,  prapylio 
aldsbjdea  and  aanpbDT. 

A  DangMona  OrOMlns. — Colonel  ToUand,  in 
tbe  coarse  of  a  report  to  tbe  Board  of  Tnda  aa  to 
the  eollition  whieh  ooonrred  between  an  np  and  a 
down  paaeepger  bain  trafelling  in  opposite  Aree- 
tions,  on  Hay  1,  at  Uw  Cbariton  station  of  tbe 
Sonth-Eaatera  BailwVi  —■y  •— "  Tbe  raspoHibility 
mast  oirtainl^  rest  witb  (be  railway  noapMj^ 
Bianagement  m  haTing  aonatmoled  tbe  railway  ia  n 
mauDCT  tbat  was  not  anthorised,  nor  ercn  indieated 
W  tbe  speidal  Act  oc  the  departed  plans  laidbrfore 
nriiament ;  and,  fnitber,  in  permitting  Ibe  oaref ol 
Bim^emeat  ot  signals  and  tba  feqoisite  interioeUsg 
of  points  and  signals,  designed  to  prerent  ilstabes 
aad  to  oorar  ud  proteot  this  dangerons  and  nn- 
'  CUrilon  btalion,  I     * 


rn  passengar 


at  aU  tuaea  liaUe  to  be  mistakoi  aad  oi 


Volk-I.Dre.— The    Connoil    at 


slmu  dsriring  Ma  na 

,  mmk.)— KoFLiT.     (Jon  pro 

■ably  msao  tha  Uu  ol  Cosmaa  et  Alsoadrta,  kaowi 
J  Iniua-flMilMi.  He  Hired  ta  the  aiith  aantary,  anil 
Os  maji  WH  tbt  epHame  ot  Bwnkbh  geogra^bT,  mi 


the  enaning  year.  The  flrst  issue  o(  tbe  "FolkJ«a 
Beeotd  "  wUl  eenbda  a  puar  by  Mr.  Bakton  on 
folk  tales,  a  eoUeetioii  of  West  Sossex  folk-lore  hf 
Hn,  Lauiam,  and  a  snlnnllnii  ot  notes  troaa  too 
ninable  oolleetiDn  of  Hr.  Thonaa  andotbsr  Bonnas. 
Besidss  this  tbe  eonnon  bava  deeadsd  to  print  a 
Laosdowne  MS,  In  tba  Britiab  Maaenn,  l\y  Aabnyi 
tha  aatiqnary ,'  tbe  Bnt  port  of  whieh  will  be  issnsd 
ihi.  jtax  edited  by  Mr.  Thisslton  Dyerj  ths  first 
of  Mr.  Ptonndat's  "Nareary  Talea  ot  Jivao  " 
will  also  be  laaoed.  The  biUi<«Taphy  ia  now  nader 
the  oara  of  Mr.  BaabsD,  who  bas  been  eoHiB^tn.'AA 
inb4aetfeTBaaia^t«an,<aA.^HatAw<&^aKXiKAte<A. 


EWaLISH  MOHAinO  im>  WOBU  or  SCIBNOB!  Ko.«86.        JroTM.iat 


9  B  nar,  ithu 
,  ,---,_Jt  el  ipKdjM 

kt  tb^Mfbtot  \astt-  aUra  huh-mtn  auk,  w  » 
toadUkotOifaMpMMg*  oTOr  Ibjmty'iikiin 

ft  down  In  ISSti^-u  klteiation 

wUdi,  tij  MMbBiw  tbam   to  ihortn  tbir  pi«n 


MMiUmr  of  foimdiiiK  pi«n  in  iti  bottom, 
Str.  Bomb  wu  oUigod  {a  adopt  wi  ntir«l«  diSsr- 
mt  prlMiplafrinii  lb>t  •otDoeaifDllranTiea  onton 


mtniMipla 
ftofeihon 

dMMdsoin 


Tar.  lUrbtKadraiitacoofUiBiiUndot 

-•■— *  -"\wn  batwcM  North  ud  Sooth 

and  tha  boU  )d(B  of  •  nuHHrn- 

OTBOu  ipaiH.     Tnm  th>  huh 

i*«naoKiiw  viUwr  iboM  to  tba  edga  of  tbe 

IT,  UwnOirar  win  b«  eanbd  on  a  wciaa  ot 

miB  ■pBDi,  nippoTtad  on  ^nidiioal  briak 


mblisg  in  lb«irj[MM»l 
apMwaoM  tho  Dortheni  aaetion  a  tba  Taj  Bildga. 
wlwra  tba  bottom  bcgini  to  abaln  downwda 
than  win  be  plaoad  at  aaoh  dd«  of  tba  Fbrth  a 
lof^  ampealta  pis,  aombtinc  ot  fonr  aata  of 
inM  eolumiu  nmos  on  inbatantU  baaamoota, 
and  'Moanlr  bnmrf  tmottBr.  Inmetiaa  chaina, 
dnh  anobored  at  painta  lOmB  diataooa  lasdward, 
^-  -  *         Htbato(iaQ(the)apian,ando( 


yw«a«* 

•at  tba  ww^lhTflM'^jmUfain  wUrbs  to  ni^lb^ 
thtptooaDdfattbaahuniiBtopotltieii.  Tbanau 
wOIba  bailt  aabare,  in  laagtha  IflOfb  ;  oad  Umt, 


ba  wotkad  legalbn'  into  oontiDoonagtrdm. 
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BEAVER,"  who  is  reckoned  a  good 
(Mom  riuual  KhUbUi.  u  ap«i  to  u  isiaiQE. 


THE    ECHO. 

Largest  Evening  OirculatioK 
in  the  World. 

ONE    HALFPENNY. 
Bold  ETaTTVlina. 

THB  ECHO  if  the  b«*t  mednm  fn 
IdmrtiilHAitldaihrBalB,  mtaitlrii  Vwiatic 
ViibM,  ar^SUr  aiuiuiiaiMMifa,  Bia  Aup  It  it 
fallinnbr 
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TBB  oiTaaooai,  ai 
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POLLOGRAPHT  for  AUTOGRAHK 

V-/    Tanmtia -.  br  whl^«n> "MaMi  n»^iaJ»  Wrt»y 


T  OCOMOTTVE  ENGINE  Dra^'DIfli 
SS'iKi^S^K'&'aS^SfiWSSS 


AN  Active  Young  Man  accustomed  tc 


"^AHTED  to  PCECHASE,  the  DIAi. 

B>T.  a.  TonLnraoM.  ifamua.Cii.  t»ihiin.^l»nd. ' 

QMALL    SECOND-HAND    DINGHT 


To  DeatrmrBlaekbeetlaa,  nans.  Bum,  Ud 
t(L?B?"i,gtf  naPBB^  wouDtAuii  umIot  tilinor. 
Era  Fawi>n.*atoa  it  mid  ip  na  bomi  m.  m^ — 

*WMfc  !■  mlvDvad  H  lap  of  *n 


WANTED,  a  SET  of  auperior  SiincK 
SLIDES  IDT  DlMDlTlri  I^ntRiY.  itcriaton  AirUa.  or 
~     ~         iiiWBTML'-AillnK.Bin.l.D.TCSFIN.L  u. 
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r^uda  u  UlKd,  ar  MsvMt  iFilig 
iSK  {«n^  fWironw  *B«M  ar 


PQPITtAIl  BPISHTIFtC    ¥ 


WEhxlmv.  iPBlBdlnia  Ivre  chut  and  I  Lqaar  PMRviQK  V 

rpHE   MOON;    her    Motions,    Aspwt. 

hi  tbomiilJ/  on.leT.i-iil«  Wi  nfcj»^   "id  J^^^jSB 


u,T(rutA>n  tManraa.  sru  lo. 
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ARTICLES. 


E  KICBOFHONS-TELEFHOKE. 
a    paper  in   the   French  _ieria.I 


find  that  M.  Th.  dn 
penmenting  with  the 


•Eleelneili, 

I  haa  been      ^ 

hone  with  the  Tie  w  of  discoTering  i 

of  dispensing  with  the  maeneto- 
!,  or  Bell,  telepnoae.  His  resalta  are 
.ble,  although,  so  far  as  the  receiving 
aent  is  coocemed.  Bell's  telephone 
imainii  the  best  instrament.  The 
,ical  conclusions  drawn  from  his  ex- 
nts  bv  M.  Th,  du  Moucel  show  thst 
lowleage  of  the  phenomena  'of  the 
>ne  are  far  from  complete,  and  that 
.  views  regarding  acoustics  require 
»tion.  So  long  ago  as  1846  M.  de  la 
iilnded  to  the  importance  of  con- 
g  molecnlar  vibrations,  and  when  ei- 
Dters  become  familiar  with  the  pheno- 
)t    the  microphone  and  telephone, 

which  appear  to  them  incomprehen- 
)w,  will  be  rendered  plain.  M.  Th.  du 
:  aiM^epts  the  bjpotheeiB  of  molecular 

and  demonstrated  some  time  ago 
I  the  phenomena  exhibited  bf  the 
:ic  telephone  could  not  be  satisfac- 
■iplained  on  the  simple  hypothesis 
vibrations  of  a  diaphragm  serving  as 
ature  to  a  magnet.  It  ia  necessary 
a  account  of  a  particular  order  of 
one  discovered  in  1837  bj  Mr.  P^e, 
bseqaentlv  studied,  as  above  men- 

by  M.  dela  Rive.  These  vibrations 
an  explain  the  transmission  of  words 
{phones  without  diaphrt^ms,  and 
)rigin  can  therefore  oe  attributed 
3     molecular   action.     Recently,   U. 

has  established  the  truth  of  this  de- 


the  eipl  „         „ 

18  a  reaction  of  the  helix  i^  the 
-magnet  upon  the  magnet.  The  later 
Ties  of  Prof.  Hughes  and  Mr.  Blyth, 
n-,  demonstrated  that  words  could  be 
uced  without  the  assistance  of  the 
igm — a  discovery  which  M.duMoncel 
:rB  as  the  introduction  of  an  entirely 
:der  of  phenomena.  He  haa  a«cer- 
the  truth  of  the  statement  that  a 
hone  would  reprodaoe  sounds  trans- 
by  another  instrument  of  the  same 
bnt,  in  his  first  experiments,  he 
that  it  waa  chiefly  the  vibrations  set 
he  support  of  the  microphone  that 
IDS  perceptible,  and  he  was  unable  to 
that  they  were  the  result  of  a 
lical  transmbsion  of  vibrations,  for, 
he  circuit  was  broken,  or  when  the 
'  was  withdrawn,  no  noise  was  per- 
e.  The  mercury  telephone  of  U, 
:t,  it  is  true,  emits  sonnda  by  means 
Inmn  of  mercury  oscillating  undc 
[uence  of  electrical  currents  ;  but  in 
n'ophone  the  vibrations  can  only  be 
ed  by  variation  ia  the  intensity  of  a 
:  transmitted  by  means  of  bad  con- 
M.  du  Moncel  aeha,  then,  whether 
ons  exercised  between  contiguous 
ta  of  the  same  current  produce  these 
or  whether  the  electric  current  itself 
'  k  molecular  vibration  P  He  also 
keUier  the  action  called  into  play  in 
iwly-discovered  phenomena  is  the 
s  tnat  which  produces  the  sounds  in 
t  wire  traversed  by  a  current  P — a 
flnon  well  studied  by  M.  ie  la  Rive 
snuar  presented  to  the  Academy  in 
3CXTIX.-HO.  eB7. 


1846.  These  questions  he  answers  by  saying 
that,  while  the  fact  remains  that  the  pheno- 
mena are  not  due  to  a  mechanical  trans- 
mission of  vibrations,  it  would  be  impru- 
dent to  pronounce  an  c^inion  in  the  actual 
state  of  the  question.  Coming  from  M.  Th. 
du  Moncel,  Eucb  on  expression  serves  to 
show  that,  until  farther  experiments  have 
been  made,  it  would  be  unwise  to  formulate 
any  hypotheses  which  might  lead  one 
astray ;  but  rather  should  we  seek  to  dis- 
cover the  real  cause  by  further  researches. 
He  has  himself  repeated  the  experiments 
of  TSr,  Blyth,  but  obtained  only  negative 
results ;  he  has,  however,  devised  a  "  veiy 

Sood  telephone "  transmitter,  without  a 
attcry,  as  be  expresses  it,  which  is  illus- 
trated in  Fig.  2,  and  described  bdow.  The 
form  of  microphone  which  M.  du  Moncel 
considers  beat  adapted  for  reproducing 
speech  is  shown  in  section  in  E^.  1,  It 
consists  of  a  box  of  thin  wood,  the  front  of 
which  is  perforated  with  a  hole  large  enough 
to  receive  the  tube  of  a  common  string  tele- 
phone,   the     parchment     membrane,    D, 


stretched  over  the  inner  end  of  which  ia 
kept  level  with  the  surface  of  the  board  on 
the  side  at  which  the  microphone  is  placed. 
The  membrane,  D,  carries  in  its  centre  a 
small  piece  of  metallised  pine  charcoal 
Icharbon  de  lapin),  C,  which  is  connected 
by  the  wire,  G,  and  binding  screw,  K,  to  the 
lottery  wire.  A  vertical  lever,  delicately 
pivoted  on  two  points  at  H,  carries  at  ite 
upper  end  another  piece  of  similar  charcoal, 
F,  which  islightlypressedagainst  the  piece, 
C.  The  lever  is  connected  with  the  circuit 
by  means  of  the  wire  and  binding  screw,  J, 
and  the  pressure  with  which  it  b^rs  on  the 
charcoal,  canied  by  the  membrane,  D,  is 
regulated  by  a  light  spring  and  silk  thread 
actuated  by  the  tension  screw,  T.  With  a 
battery  of  six  or  seven  L^lanch£  cells, 
words  can  be  transmitted  and  received ;  but, 
says  M.  Th.  du  Moncel,  they  are  always 
much  less  accentuated  than  with  the  Bell 
telephone.  The  apparatus,  however,  appears 
to  be  a  neat  and  bandy  form  of  microphone 
to  employ  for  speaking  purposes,  and  can 
be  made  very  cheaply. 


In  repeating  Mr.  Biyth's  experimrats,  M. 
du  Moncel  appears  to  have  employed,  in- 
stead of  gas  cinders,  which  we  should 
onderatand  to  mean  coke,  or  perhaps  pieces 
of  retort  scurf,  the  ordinarv  cinders  (escar- 
billes)  left  from  the  incomplete  combustion 
of  coal.  He  attributed  bis  failure  to  the 
proper  cause,  and  then  devised  the  appa- 
ratus illustrated  by  Fig.  2.  A  snutU 
shallow  tray,  about  toi.  by  2\in.,  has  at  its 
opposite  ends  electrodes  respectively  of 
zmc  and  copper,  which  are  connected  in 
the  usual  way  with  a  Bell  telephone.  The 
tray  is  partly  filled  vrith  large  pieces  (gros 
fragments}  of  retort  carbon,  so  olcwely 
packed  as  to  form  a  nearly  continnous  bed ; 
and  when  water  is  poured  in,  a  "  very  good 
telephone  transmitter  "  is  obtained  without 
a  battery.  The  zinc  and  carbon  plates 
practically  form  a  battery,  but  the  speech- 
transmitting  powers  of  the  arrangement 
depend  entirely  on  the  coke  or  gas  carbon, 
for  if  the  latter  is  removed  the  apparatus 
ceases  to  act.  M.  Th.  du  Moncel  says  that 
every  sound  and  every  word  were  exactly 
reproduced,  and  those  disagreeable  jarrings 
wbic£  sometimes  accompany  ttie  BODntU 
created  by  the  microphone  were  absent. 
It  is  not  t«  he  understood  that  the  coke 
tra^  reproduced  the  words,  though  that  we 
believe  it  not  impossible.  The  cause  of 
the  jarring  noise  is  not  yet  properljr  under. 
stood;  some  attribute  it  to  defective  con- 
tacts or  other  faults  in  the  circuit,  but  M. 
du  Moncel,  quoting  some  experiments 
M.  des  Fortes,  expresses  the  opinion  that  o 
tain  noises  heard  when  the  telephone  is  C(_ 
nected  to  the  telegraph  wires  ma^  arise  from 
the  friction  of  the  wires  on  their  supports. 
M.  dea  Fortes  found  that  if  a  bar  magnet 
were  placed  in  a  telephonic  circuit,  and  tJie 
two  ends  of  the  wire  making  the  contacts 
are  twisted  around  the  poles,  blows  struck 
on  the  magnet  with  an  iron  rod  can  he 
heard  in  the  telephone,  under  tbia  condi- 
tion, however,  that  one  of  the  poles  of  the 
magnet  is  fitted  with  an  iron  plate.  AH  the 
sounds  produced  by  M.  des  Fortes  cannot 
be  the  result  of  mechanical  transmission  of 
vibrations,  because  when  the  circuit  is 
broken  they  are  not  pOTceived.  The  two 
instruments  illustrated  in  the  figures  are 
well  adapted  for  the  study  of  the  pheno- 
mena, and  being  easily  made  and  inexpen- 
sive, will  protably  attract  many  inves- 
tigators to  attempt  an  elucidation  of  the 


RAILWAYS  FOR  KBW  COUHTRIBS.' 
.  China  was  practicaUy 
offended  the  ideas  of 
the  Mandarins,  and  they  bought  it  and 
stopped  it,  although  it  had  been  worked  at 
a  profit  for  twelve  months.  The  history  of 
the  undertaking  is  given  in  Mr.  Rapier's 
book,  which  contains  besides  a  mass  of 
information  as  to  the  cost  and  working 
expenses  of  machinety  for  building  railways 
in  new  countries — i.s.,  countries  to  which 
tramways  are  new.  In  1865  a  company  was 
proposed  for  constructing  a  Une  from 
Shanghai  to  Woosung,  bnt  from  a  variety 
of  causes  the  project  was  abandoned,  and 
was  not  a£;ain  brought  up  until  in  1872  the 
author  of  the  book  before  us  conceived  the 
idea  of  presenting  the  then  Emperor  of 
China  with  a  complete  railway,  in  the  hope 
that  experience  of  its  working  would  induce 
the  emperor  to  use  his  power  in  assisting 
capitalists  to  introduce  railways  into  his 
country.  The  scheme  was,  however,  found 
to  be  impracticable,  and  the  emperor  dying 
soon  afterwards,  was  succeeded  by  a  child  of 
five,  so  that  all  hope  of  gaining  a  step  by 
the  personal  influence  of  the  monarch  was 
at  an  end.  To  be  prepared  for  all  eventuali- 
ties, however,  Mr.  Eupier  constructed  ihe 
Fioneer,  a  small  locomotive  abl«  *j^  'cssii. 


MS 


ENGLISH  MECHAI3IC  AND  WORLD  OF  SCIENCE:  Ko.  697.  Ana.  8, 187& 


15  or  20  milea  an  hour,  weigbinf;  only  22cwt., 
and  BO  ■mall  that  it  conla  bo  p&ckcd  whole 
and  aent  out  to  a  friend  for  tnal  on  ft  light 
rood,  witb  the  idea  of  familiarisiiiff  the 
Ohineae  with  steam- cnrriagps.  In  Io75  it 
was  dettmnini^d  to  Bend  out  the  engine  and 
trj  the  eiperiment  of  a  railway  upon  the 
road  laid  out  by  the  WoOBuiig  Company. 
The  remaining  capital  of  the  company  waa, 
howCTer,  inaofficient  to  put  down  a.  line  on 
the  full  scale,  and  Hr.  Rapier  eet  to  work 
to  see  how  far  the  money  snViacribed  could 
be  made  to  go.  A  gauge  of  2ft.  Bin.  was 
finally  decided  upon,  with  rails  2b'lb.  to  the 
yard ;  two  locomotives  of  0  tona  each,  and 
one  first,  one  second,  and  four  third-claae 
eairiagea.  The  Pioneer,  the  first  engine 
gent  cut,  bad  cylinders  of  Sin.  diameter, 
4-oouplcd  wheels,  and  a  rather  ugly-looking 
wstgr-tank ;  but  it  weighed  only  26cwt., 
and  naa  eaeilj  carried  by  eixteen  Gbineae 
labourers.  In  February,  1876,  it  made  ita 
fi^t  trip  on  about  three -qnartcrs  of  a  mile 
of  taila,  mnch  to  the  delight  of  the  Chincae, 
who  came  in  hundreds  to  sec  it  at  work, 
helping  in  the  construction  of  the  road. 
The  Taotai  of  Shanehoi  becanie  alarmed, 
and  demanded  the  diacontinnance  of  the 
work,  which  waa  met  by  an  agreement  not 
to  run  the  engine  for  a  month  to  enable  him 
to  eommunicate  with  the  authoritiea  at 
Peking.  The  month  having  expired  with- 
out any  further  interfLTcnce,  the  Pioneer 
resumed  its  labours,  and  the  popnlace  hnving 
been  advised  to  have  nothing  to  do  with  the 
railway,  now  came  in  thousands  to  witness 
the  opci-ationa  and  to  get  a  gmtnitona  ride 
in  the  empty  ballaat  trucks  on  the  return 
joomej.  The  permanent  engines  were  sii- 
wheel  conpled,  the  wheels  being  only  27in. 
in  dJamettT,  and  the  total  weight  !*  tons. 
One  of  these,  the  Gelestiitl  Empire,  made  its 
first  trip  on  the  12th  of  June,  at  a  speed  of 
25  miles  an  hour,  and  un  the  30th  of  Jane 
theopenin^  train,  containing200pasBengers, 
ran  from  Shanghai  to  Kangwan,  a  distance 
of  five  miles.  On  July  1  the  Chinese  were 
invited  to  travel  free,  which  they  did,  and 
on  July  3,  1376,  traffic  commenced,  the  re- 
eeipta  at  once  becoming  of  the  most  satis- 
fiiutory  character — in  fact,  on  febtivals  and 
holidays  the  train  with  scats  for  only  IIIO 
frequently  carried  2.50  passengers,  and  left 
more  th'un  that  number  of  would- bu 
Minnengers  Ijeliind.  In  August  a.  B<ildier 
telibtTately  committed  suicide  by  walking 
in  fnint  of  the  train,  and  the  Taotai  declared 
that  there  were  5IW  men  anxious  to  commit 
auiciilf  on  the  railway.  For  tbesake  of  form 
the  driver  was  put  on  his  trial,  bat  was 
eleiu-L'd  of  all  blame  by  the  ei-idence  of  hiH 
Oiiinesc  brakeainen ;  neverthclcHH,  when  the 
murdi-r  of  Mr.  Moi'gary  was  iu'iuired  into, 
Mr.  Wade  found  a  disposition  on  the  part 
of  the  authoritLea  to  look  upon  it  a%  merely 
baliineiug  the  death  of  the  auldit'r,  H'^  re- 
quested that  the  trains  might  be  stopped 
while  negotiations  were  pending,  a  pro- 
posal to  which  the  company  nnfortunatc-ly 
acceded— unfortunately,  becausp,  as  they 
Bubscquently  found,  they  hadthereby  placed 
the  undertaking  at  the  mercy  of  tht;  autho- 
ritii's.  It  was,  therefore,  arranged  that  the 
provincial  government  should  buy  the  lino,  by 
paying  in  three  half-yearly  instalmentB  tho 
awt  of  its  constmction,  the  company  work- 
intuit  until  such  time  as  the  whole  sum  was 
p:iid.  There  were  other  conditions,  such  aa 
no  goods  to  be  earned,  which  were  onerous 
and  prevented  the  company  from  earning  us 
mnch  an  tlioy  might,  but  it  was  though  t  timt 
with  a  elear  twelvemonth  iu  which  to 
fo'iiiliai-isi;  the  people  with  the  line,  and 
tt'iii:h  th<'in  to  appreciate  its  advantages,  the 
j-reiit  object  oi  thi'  promoters  would  bo 
i>!it:iiiiiul.  The  lino  was  cxtiuded  to 
AViHiRUUi;  in  December  of  ISTIi,  and  on  the 
ojii'iiin;*  <liir  many  Chinese  nf  high  rank 
111  ti'ndiHl.  Thenceforward  until  the  last  in- 
•.t.ihii.^nt  of  the  purohase-mimcy  was  duo 
jJifftviius  ran  regularly, the  traffic, notwith- 


^1 


standing  the  "  conditions,"  being  canied  on 
at  a  profit.  With  the  exception  of  a  few 
hitches,  easily  explained,  no  difficulty  waa 
eicperienced  with  the  Chineae  people,  who 
used  the  line  freely  for  purposes  of  business 
and  pleasure,  the  reguliLrjty  of  the  service 
'n  all  weatliera  being  considered  of  more 

alne  tb.in  even  the  cbcipncss  and  speed. 
On  the  2Uth  of  October,  1877.  the  longeat 
and  heaviest  train  that  had  yet  traversed 
the  lin(>  started  from  Woosung,  both  eidoa 
of  tho  railway  being  thronged  witli  spec- 
tators. The  final  instalment  was  paid  on 
the  same  day,  but  the  formal  handing  over 
of  the  lino  was  postponed  until  the  '22nd, 
when  a,  special  train  waa  prepared  for  the 
Mandarins,  who  declined  it,  and  went  to 
Wouanng  in  chairs.  In  spite  of  the  petition 
of  the  merchants  and  people,  to  which  no 
-eply  was  received,  a  railway  that  had  been 

'orked  at  a  profit  for  12  months,  which  was 
capable  of  returning  ii  large  percentage  on 
its  capital,  was  bought  and  paid  for  with 
the  simple  idea  of  stopping  it.  The  author 
thinks,  and  probably  he  is  right,  that  the 
proceeding  ia  so  much  opposed  to  Chinese 
ideAS  of  money. making  that  it  will  be  more 
talked  about  than  if  everything  had  gone 
on,  so  that  the  time  cannot  be  distant  when 
railways  will  spread  over  the  "Celestial" 
?inpire.  This  portion  of  Mr.  Bapier'a  book, 
ivhich,  by  the  way,  is  only  an  appendix,  is 
illustrated  with  some  laive  photoJi^pba  of 
the  rolling  stuck,  and  the  •eenee  on  the 
opening  days.  The  book  proper  detds  with 
the  methods  of  making  remuQerative  rail- 
ways, and  contains  a  maaa  of  teahnical  in- 
formation, with  estimfttes  of  cost,  that  will 
be  of  considerable  value  to  those  who  wish 
to  construct  light  railways  in  new  countries. 
There  are  numerous  wood  engravings  of 
ow-gauge  locomotives,  of  railway  plant 
appliances,  and  the  information  is 
ich  a  form  tliat  merchants  and  others 
can  readily  ascertain  the  approximate  cost 
of  a  railway  without  professional  aasistaiice, 
while  the  engineer  will  find  many  data  very 
useftiltohimincai'ryingoutworkof  thckind. 


CHIEF  FHEKOMENA  OF  THE  THREE 

PRIHART  STATES  OF  MATTER. 

Bi  J.  DonaLAs  Scoi'vubn. 

PAET  III. 

IIVILL  ponfine  mj  concluding  observations  to 
the  leading  pheaomenB,  sttachin:;  to  water 
alone,  as  these  are  typical  of  moat  of  tht  effecta 
associated  with  other  fluids.  Glancing,  then, 
at  the  subject  of  fluid  resistance  generally,  we 
And  it  poasosaed  of  much  intereat.  A  Irady,  such 
as  a  ship  moving  throu|;h  tho  water  with  a 
given  rate  of  apeeJ,  experiences  a  certain  de- 
terminnto  resistance,  and  it  follows  from  the 
lawH  of  fluid  presaure  that  at  a  double  velocity 
the  resistance  will  be  4  times  the  first ;  for  a 
treble  rate,  9  times ;  a  quadruple  speed,  Ifl 
times,  and  SO  on.  So  that  in  mathematical 
language  ire  should  render  an  account  of  this 
aCect  by  saying :  The  resistance  sustained  by  a 
body  moving  through  water  with  varying  velo- 
cities expressed  by  a,  Bo,  3o,  4o  •  "  •  no,  in- 
creaisea  as  the  squares  of  the  co-efficients  of  the 
several  rates  of  motion^tbat  is,  as  1,  -1,  9,  IG 
■  *  ■  n-o.  Taking,  therefore,  these  values  ia 
order  up  to  a  velocity  equal  to  10a,  we  obtain 
the  following  seriea — 

Speed  equal  to  la  2a  3a  it  Ca  6a  7a  Sa  9a  10a 

GivearesistAncc 

eqmJ  to      ...  1    4    9  lU  25  3G  49  Gi  Bl  100 

From  a  knowledge  of  these  facts  we  learti 

that,  were  the  power  of  one  horse  sufSeient  to 


'locity  eiitial  to  5  miles,  and  100 
horae-powcr  if  with  a  velocity  of  10  luilea  an 
hour — that  is,  ten  tiaiea  tlie  speed  in  units  of 
tiuic  would  necDHSHrily  beget  a  hundrcdfi'ld 
resistiince.  Kor  ia  this  all,  for  junt  aa  thi> 
speed  in'^Tense",  so  does  the  hithertij  etfcctire 
forward  throat  of  the  mass  of  water  siirnjund- 
ing  the  ship's  atom  diminish,  and  when  the 
veaacl  ia  at  iMt  the  pnsnrea  fore  and  att,  oF 


mntually  balanoe ;  it  reqairea  yet  as 
additional  force,  theiwfoce,  beyoad  tlkat  !■£■ 
eated  by  our  theoreticKl  tRbnlatioii,  to  enaUe 
the  moving  body  to  attain  any  speed  eieeadiBg 
the  initial  velocity.  Bailing  veaaela  tlomt 
becalmed  often  move  along  at  the  rate  of  abovt 
It  mile  an  hour,  whereea  by  mcajiB  of  a  node- 
mtely  atiS  breeze  scsroely  more  than  aboat  10 
nautical  miles  would  be  achieved  ;  nor  ia  thila 
for  surpriae,  seeing  that  "when  dot 
Uiawaiue  ia  made  for  the  eSeetiTe  thmat  at 
the  stem"^ — a  force  amounting  to  even  laaa  than 
the  1-lOOth  of  that  required  to  gain  a  "ipttd 
equal  to  10a,"  will  fully  aufBce  to  inaoca  a 
Telocity  of  motion  —  "  lo."  Similarly  alw, 
less  than  the  l-4O0th  of  anchpoworwoaldndda 
Eipeed  equal  to  ^a  iu  similar  nnita  ofltee. 
Hence,  the  fact  that  during  a  complete  cafaii 
jiinglo  boat's  crew  can  lag  Uieit  ahip  aJ 
sensible  rate  of  apeed.  It  may  t  — 
inark  here,  that  in  the  case  of  bi 
ihroagh  air,  the  effecta  of  r 
^cater  than  the  foregoing.  Thepn 
immened  bodies  ia  invariably  in  ■ 
)>erpendiciilar  to  theii  anrfaAes,  and  in  tha  tast 
'  -  ihip  in  motion,  the  action  of  andawtadii 
luae  her  to  heel  to  starboard  or  to  uli 
therefore,  the  more  deeply  aubiserged  aUarf 
T.he  veasel  austains  a  coaalderaLle  inoreEiattd 
^nid  preaaure,  in  this  way  t^rtAin^  to  force  itt 
dead  round  to  the  wind. 

To  eSectnolly  counteract  this  faJaa  oMia, 
-.he  rudder  ia  caused  to  preserve  a  cotan 
angular  inclination  to  the  central  linaollki 
bull ;  and  to  this  adjnstment  of  the  lUf^Mg 
^er  the  technical  term  of  "weather-hdm"ii 
applied.  Also,  becauae  of  the  extreme  inhc 
fluency  of  winds  directly  aatem,  or  the  gaiMal 
x-curreoce  ol  a  certain  degree  of  aide-wiai 
the  maste  (and,  therefore,  alao  the  eotin  body 
at  canvas)  are  placed  more  forward  than  aft. 
The  ahape  of  the  fore-part  of  a  Teasel  a&dl 
but  alightly  her  effective  velocity ;  bnt  tbat 
of  the  binder  portion  or  from  the  waiet  to  tki 
item,  and  technically  deaignkted  the  "  ran,' 
materially  influences  it.  It  ia,  theretota, 
cuatomary  to  give  shipa  a  "  fine  run '' — i-t.,  la 
taper  their  sides,  in  order  that  the  water  ^ 
readily  effect  a  forward    thrust. 


precisely  similar  reaaona.  Host  pecsans  n 
familiar  with  the  sudden  shock  heard  and  fdt 
along  the  entire  length  of  a  pipe  whsa  tki 
cock  ia  anddeuly  cloeed.  and  many  neednottt 
be  reminded  tlut  tbe  cock  in  reality  anstatM  a 
force  of  impact  equal  to  that  which  weald  ta 
communicated  to  it  were  it  "jolted"  iriiha 
rigid  rod  of  iron  of  equal  aiie  and  weight  p«- 
aesaed  by  the  moving  column  of  water,  aad 
impelled  with  a  aimilar  velocity  :  moreaTs,M 
the  pressure  is  equably  diffused,  the  problBi 
of  thus  widening — or  even  rupturing  a  kB| 
had  pipe  becomes  one  of  considerable  eue.  Ia 
the  "  water-ram  "  advantage  ia  taken  of  tkn 
momentum  of  a  liquid  column  in  rapid  motiH 
to  raise  water  into  reservoirs  situated  at  a»- 
siderabla  altitadea.  The  apparatuain  prindpll 
ia  aa  follows: — A  sloping  pipe,  fomiahed  atito 
lower  end  with  a  valve  opening  downwaA 
aervea  to  convey  the  etrenm — the  valva  bi^ 
BO  oonatructcd  ai  to  suddenlj  arrest  the  flovM 
water  at  successive  equal  intervala  of  tiae; 
near  this  valve  is  on  orifice,  with  a  Talva  opa- 
ing  upwards,  and  cloae  above  itia  aitaetadi 
globular  air-chamber,  from  the  sumEiit  tl 
which  a  straight  and  small  diochargiog^^ii 
carried  jmm^iately  up  to  tha  reaertou.  A 
falling  column  of  water,  moving  foraiiii^ 
second  through  a  pipe  30ft.  long,  O.lTft  ia 
diameter,  and  sloping  downwards  thrmgli  a 
fall  of  6ft.,  will  acquire  a  momentum  auch  tbal. 
by  the  sudden  arrest  to  further  progrenof  th 
water  offered  by  the  terminnl  Talve  beiag  W 
shut,  the  force  of  impact  alone  will  suBnto 
raise  a  similar  oolumo  of  water  having  abeifkl 
of  40rt.,  with  energy  sulBcient  to  jerk  aaail; 
bnlt  a  pint  of  it  into  a  tank  placed  at  'if 
above  altitude.  The  use  of  the  oir-ehaaitM^ 
to  convert  the  "  thumping  "  motion  of  the  Ma 
into  on  approiiuiatel.v  steady  flow,  as  in  tkt 
fire-engine.  A  special  unMngeinent,  knovo  u 
a  "  snifting-valve,"  provldi'sa  fresh  aupiJy*' 
air  to  this  glol>uluT  veaacl  iia  required,  and  it  is 
obvious  that  if ,  by  asuitahle  mechanical  pierv 
sion,  the  lower  valve  be  cauaed  to  close  (W 
eveiy  second,  any  tank  ao  aituated  will  le  ap- 
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plied  at  the  rate  of  nearly  fotir  gallons  per 
oainnte — that  is,  it  will  in  this  way  receive 
340  gallons ;  (240  ^  10)  -  2.4001b. ;  (2,400  + 
112)  -  21*428owt. ;  or,  finally.  1070lf  tons  of 
irater  per  honr.  In  actual  practice  the  lower 
ralye  is  so  adjasted  as  to  be  sudd^ly  thrown 
baek  flush  with  the  interior  of  the  pipe  at  the 
Bact  fractional  part  of  time  when  the  advanc- 
ng  stream  has  acquired  the  necessary  momen- 
nm»  not  only  to  effect  closure  of  this  valvcj  but 
Jao  to  lift  t£e  required  volume  of  water.  We 
rUl  now  quit  these  theoretical  considerations, 
md  examine  more  minutely  other  phenomena 
joaBected  with  water  generally.  We  already 
taow  the  meaning  of  the  "  boiling  x>oint "  of 
;»vre  water  as  determined  at  the  st^dard  pres- 
nra ;  we  also  know  the  value  of  its  "  vapour 
tension  "  at  this  temperature  and  pressure, 
it  remains  now  for  us  to  examine  a  few  of  the 
Menliaritids  connected  with  freezing.  A  given 
mlk  of  water  steadily  contracts  during  the 
mceM  of  cooling  until  the  temperature  of  39 ' 
lUi.  or  4^  C.  is  reached,  but  it  then  commences 
i^UB  to  expand — at  first  somewhat  slowly — 
ntiU  when  almost  at  the  actual  point  of  c«>n- 
fixation,  or  freezing,  it  suddenly  once  more 
BCroMCfl  in  volume  (from  1  tolOOD).  In  this 
ray,  then,  the  resulting  bulk  of  ice  formed  is 
sonsiderably  in  excess  of  the  water  producing 
X  and  therefore  of  less  weight — mass  for  mass 
-tiian  water  at  4i*  C  or  39^^  Fah.  As  an  actual 
bust,  the  increment  of  expansion  between  4^  and 
If  C.  is  equal  to  000012.  Hence  it  is  manifest 
ftat  a  cubic  centimetre  of  pure  water  at  4""  C. 
imst  actually  weigh  more  than  an  equal 
polume  taken  at  any  other  temperature,  and 
br  this  reason  the  temperature  of  4**  C.  is 
isrmed  the  point  of  maximum  density  of  water, 
md  furnishes  the  basis  of  weight  in  the  beauti- 
Inlly  philosophical  arrangement  of  the  metrical 
ilptem.  We  have  already  seen  that  (taking 
ur  as  nnity)  "  the  specific  gravity  of  steam  is 
)'G219,*'  and  now,  accepting  pure  distilled 
vater  at  4^  C  as  unity,  wo  find  that  whereas  a 
mb.  centim.  of  the  latter  weighs  exactly  1 
nam,  an  equal  bulk  of  ice  falls  short  of  this. 
in  order  to  obtain  the  true  specific  gravity  of 
my  body,  we  must  compare  it  with  the  known 
veight  possessed  by  an  equal  bulk  of  the  sub- 
itwse  which  we  elect  to  take  as  unity,  and  in 
ihe  ease  of  solids  and  liquids  it  is  agreed  to 
sffeet  this  comparison  at  the  temperature  of 
k^  C. — ^that  is,  the  "  point  of  maximum  den- 
atjJ'  Evidently,  then,  equal  volumes  of  ice 
md  water  could  not  in  this  way  be  submitted 
x>  examination  because  we  are  not  in  a  position 
x>  estimate  a  given  volume  of  ice  in  terms  of 
reight  a«  ice  at  4°  C.  It  will  no  longer  bo  ice, 
xit  will  furnish  an  eguivalent  weight  of  water, 
md  the  hulk  of  this  weight  of  water,  estimated 
\t  4"  C,  will — as  stated  above — be  in  the  ratio 
if  (1—0  00012):  l.or  as  0-99088:  1;  that  is, 
iS  1490  82  :  1500.  Hence,  too,  as  in  the 
Mtrieal  system,  measure  and  weight  are  in 
lizect  order,  it  is  evident  that  equal  masses  of 
38  at  0^  C.  and  water  at  4""  C.  will  also  have 
he  same  relation  in  regard  to  weight ;  also  as 
he  quantities  (OOOOSS  +  1)  and  (1499-82  + 
£00)  equally  yield  the  same  quotient 
I  0-999,  it  follows  that  (theoretically)  the 
itter  would  be  the  actual  specific  gravity  of 
w— were  it  possible  to  estimate  it  as  such — 
4 the  "point  of  maximum  density  of  water." 
Rnif,  by  calculation  alone,  we  have  just  de- 
boed  the  required  specific  gravity  of  ice,  and 
1  it  is  variously  g'ven  by  different  authors  as 
qnal te 0980  and  0918  (and  by  ourselves  at 
nsent  aa  equal  to  0*999),  we  may  take  the 
a«aa  of  all  three  values — or  (2  847  -r-  3)  » 
^"940 ;  in  this  way  we  reduce  the  error  (if  any) 
lOw  pveeent  in  our  calculation  to 

(0-999  -  0-949)  -  0  05,  or  the  l-20th. 
We  cuinot  do  better  than  bring  our  investiga- 
iom  of  the  flnid  state  to  a  close  by  working 
irt  a  few  simple  examples.  It  will  first  be 
however,  to  offer  a  few  prefatory  re- 
When  a  body  sinks  in  water,  it  dis- 
▼olnme  equal  to  the  bulk  of  such  sub- 
lergsd  body.  When  a  substance  is  wholly 
iqMuUd  in  water,  it  is  pressed  upwards  with 
■fotoe  eqnal  to  the  weight  of  the  fiuid  mass 
iiplaeed ;  when  a  body  jloats  in  water  it  sinks 
>  tL  depth  such  that  the  volume  of  water, 
|iial  in  bulk  to  the  submerged  portion  of  the 
tiwtaniwi,  is  also  sgual  to  the  whole  voeighi  of 
m^tmUng  body.  A  flask  having  a  capacity 
|m1  to  £•  Utm,  IB  flUed  with  pure  distilled 


water  at  4^  C. ;  what  is  the  weight  of  the  fluid 
in   grams?    Because     1   litre    =    1,000    cub. 
centim.,  .'.   15  litre  =  (1,000  x  1-5)    =  1,500 
cbc.,  or  grams.    What  would  be  the  volume 
and  weight  of  the  above  bulk  of  water  if  re- 
duced to  0'"  C.  ?    It  would  now  be  in  the  condi- 
tion  of  ice,  and  would,  therefore,  have  expanded 
to  1.500  +  (0*00012    X   1.500)  =  1,50018  cub. 
centim. ;   also,  the  weight  of  this  bulk  of  ice 
would  clearly  be  identical  with  that  of  the  water 
taken — that  is,  1,500  grams.  But  if  we  required 
to  know  the  weight  of  a  bulk  of  ice  equal  to  that 
of  the  water,  or  1*5  litre,  we  should  have   to 
get  at  the  result  in   a  different  fashion.    It 
would  then  be  necessary  to  multiply  the  weight 
of  such  volume    of    water  by    the    quantity, 
"  0-949,"  or  that  which  we  have  just  agreed  to 
accept  as  expressive  of  the  specific  gravity  of 
ice.    Therefore,  the  weight  of  15  litre  of  ice 
will  be  (1.50J3  x  01Vt9),  or  1423*5  grams  ;  but 
were  we  to  adhere  to  our  foregoing  dotermina- 
tion  of  the  specific  gravity — i.e.,  to  the  value, 
"  0  999  " — the  weight  of  such  a   mass   of  ice 
would  be    119S5   grams,  thus    giving   a   dif- 
ference   of    75    grams   between    the    two    re- 
snUs.     Wo    know   that   at  the   normal   pres. 
sure     of     the     atmosphere     the     mercurial 
barometer  indicates  a  height  of  30in.,  at  what 
height,  under  similar  conditions  of  atmospheric 
pressure,  will  a  barometer  stand  in  which  use  is 
made  of  a  fiuid  having  a  specific  gravity  of  only 
7*5  ?    It  is  necessary  to  remember  here  that 
the  specific  gravity  of  mercury  in  the  fiuent 
state  is  13-568  (call  it  130) ;  the  calculation 
then  is  extremely  simple.    All  we  have  to  do  is 
to  find  what  part  of  the  greater  specific  gravity 
the  smaller  one  represents,  and  then  multiply 
the  normal  height  of  30in.  by  such  quantity. 
Thus:  030  4-  7  5)-r813,  and  (80  x  1-813)  = 
(18-13  X  3)  =  54-39in.— the    recpired  height. 
The  spout  of  an  ordinary  pump  is  14ft.  above 
the  level  of  the  liquid  to  ber.iised,  of  which  the 
specific  gravity  is  known  to  be  1*2 ;  it  is  re- 
quired to  determine  what  power  (P)  must  bo 
applied  to  the  free  extremity  of  the  handle, 
which  forms  a  lever  of  which  the  arms  are  36 
and  3  inches  long  respectively,  when  the  area 
of  the  piston  is  8  square  inches.    Evidently 
(14x  12  x8x  1,000+1,728)  X  1-2;  or  (1.344,000 
+  1,728)  X  1-2  =  777-77  x  12  =  933  324  will  be 
the  weight  in  ounces  of  the  cylindrical  column 
of  fluid  to  be  raised,*  and  by  the  principle  of 
the   "lever"   we  know  that   the  forces  will 
mutually  balance  when  (Px  36)  =  933  324x  3  : 
therefore  36P  =  2,7()9072oz.,  or  P  =  2,799 972 -^ 
30)  =  77-7770Z.  =  4-80111b.,    or  41b.   13-777oz. 
What  will  be  the  specific  gravity  of  the  heaviest 
fluid  capable  of  being  drawn  off  at  the  normal 
pressure  of  the  atmosphere  by  a  siphon  of 
which  the  shorter  leg  is  51 4in.  ?    The  weights 
of  the  fluid  columns  will,  of  course,  be  e<xual 
in  either  case ;  therefore,  calling  the  unknown 
specific  gravity  x,  (136  x  30)  =  (54*4  x  «).   From 
this  it  is  clear  that  because  54- 1«  =>  408,  x  alone 
— that  is,  the  reciuired  specific  gravity — must 
be  equal  to  (108-7-54-4),  or  75.     That  this  is 
correct  will  be  manifest  from  the  example  of 
the  barometer   first  above  given.     The  last 
three  examples  relate  to  specific  gravity  and 
atmospheric    pressure    solely;    we    will    now 
examine  the  phenomena  to  be  met  with  when 
specific  gravity  Midjluid  pressure  are  concerned. 
A  sphere  of  Gin.  radius,  and  fioating  in  water, 
is  exactly  half-submerged:    what  will  be  its 
weight  ?    As  the  contents  of  a  sphere  are  = 
4-3rds  X  22.7ths  of  the  radius  cubed,  the  entire 
bulk  of   water  equal  to   such  a  globe  would 
be    833*142    cubic   inches;   but,   as   we    sup- 
pose   it    to    be    half    in    and    half    out    of 
the  water,  it  is  clear  that  the  mass  of  fiuid  dis- 
placed will  only  be  equal  to  (833'142  -^  2),  or 
416*571  cubic  inches.      Then,   because    "one 
cubic  foot  of  water  weighs  l,000oz."  (or  G2-51b.) 
the  weight  of  our  sphere    must  be  equal   to 
(416-571  X  1,000J  -!- 1.728  =  2H  and  1.14th  of 
an  ounce  (nearly),  or  15*0671b.     A  cubic  foot  of 
fir  (weighing  401b.)  floats  in  water.    Bequired 
to  know  the  depth  to  which  it  will  be  immersed  P 
Now,  if  the  specific  gravities  of  this  wood  and 
water  were  identical,  a  cubic  foot  of  the  former 
would  sink  wholly  beneath  the  surface,  until. 


having  descended  through  12in.,  its  upper  face 
was  just  submerged.  Thus,  then,  from  the 
known  weight  of  this  bulk  of  water  results  the 
following  proportion  :— 62'5lb.  :  12in.  :  :401b.  : 
»,  where  x  =  (480  -*-  02-5)  «  7-68in.— the  depth 
of  immersion  sought.  Let  us  next  take  the  case 
conversely.  It  is  found  that  a  cubic  foot  of  oak, 
when  floating  in  water,  sinks  through  9in., 
measured  from  its  bottom  edge ;  what  must  it 
weigh?  Again,  by  proportion: — 12  :  62*5  :: 
9  :  X  =  (562  5  -^  12)  =  46-875lb.,  or  461b.  14oe. 
Take,  finally,  an  example  illustrating  the 
principle  of  the  "Bramah  press."  Into  the 
upper  face  of  a  cylinder  filled  with  a  flnid  are 
fltted  two  pistons,  whose  areas  are  respectively 
equal  to  3143  and  78  571  square  inches.  What 
will  be  the  force  transmitted  to  the  larger 
piston  when  a  power  of  101b.  is  applied  to  the 
smaller  one?  Here  the  larger  area  contains 
the  smaller  one  (78571  -f-  3143)  «  24  99  times ; 
therefore,  as  the  pressure  of  101b.  is  equally 
imparted  to  every  "  3*143  square  inches  "  of 
the  bxger,itis  dear  that  (2499  x  10)  »  2501b. 
is  the  pressure  sought.  Similar  examples  rela- 
tive to  the  phenomena  of  fluids  will  readily  occur 
to  my  readers,  and  in  all  cases  the  practical 
methods  of  calculation  are  equally  as  simple 
OS  the  foregoing.  In  my  next  paper  I  propose 
to  examine  some  of  the  leading  conditions 
affecting  solids  generally. 


*  For  convenience  in  working  alone  we  here  Bssume  the 
"  barrel*'  of  the  pump  to  be  a  tnie  <7linder  throoKhout 
itfl  entire  length  of  14  feet ;  praoticaUy,  howerer,  its  u>wer 
end  would  be  considerably  narrower  than  the  ax>per  one : 
bnt  it  is  adrieable  to  obriata  ttte  oonfosion  tm&  miffht 
arise  frofm  a  eslealatloB  relatife  to  the  oonteati  of  rocB  a 
flffwe->tliatis,a** — -" 


snBFAcnra  sheet  iron. 

AN  attempt  has  been  recently  made  by  an 
American  inventor  to  produce  sheet  ircm 
with  a  surface  resembling  that  on  the  well- 
known  Bussian  article,  and  apparently  he  has 
met  with  sufficient  success  to  induce  him  to 
patent  the  process  in  this  country.  The  in- 
vention of  -Mr.  C.  J.  Eames,  of  New  York,  re- 
lates to  a  process  in  which  iron  sheets,  during 
rolling  and  flnishing,  have  produced  upon  them 
a  black  or  blue-black  glossy  film  or  coating 
that  is  highly  resistent  to  corrosive  agrencies, 
does  not  tarnish  in  the  air,  and  is  capable  of 
being  planished  by  rolling  or  hammering  the 
sheet  without  detachment  therefrom.  It  con- 
sists in  the  application  successively  to  an  iron 
sheet,  while  the  same  is  heated  and  before  its 
final  rolling,  first  of  a  carbonaceous  material, 
either  solid,  liquid,  vaporous,  or  gaseous ;  and, 
second,  of  steam,  heated  to  the  temperature  of 
incandescence  of  solid  matter.  The  form  in 
which  the  patentee  prefers  to  apply  the 
carbonaceous  matter  in  the  first  stage  is  in  that 
of  vapomr  of  petroleum  or  naphtha,  either 
with  or  without  a  small  admixkire  of  steam. 
In  carrying  his  invention  into  practice  the 
sheets  are  first  divested  of  oxide  or  other 
foreign  matter  by  the  usual  methods  of  scour- 
ing or  pickling,  or  otherwise. 

The  first  stage  of  the  peculiar  process  is  that 
of  carbonisation,  and  the  method  of  carbonis- 
ing preferred  is  to  arran|fe  the  iron  sheets  or 
plates  within  a  closed  casing  or  box  vertically, 
with  spaces  between  them,  this  casing  being 
heated  to  a  dark  red  heat,  jnst  visible  in  day- 
light. A  jet  of  highly  heated  vapour  ot 
petroleum  or  naphtha  is  then  introduced,  pre- 
ferably from  a  suitable  generator  or  vapourising 
apparatus,  from  which  the  vapour  of  the  whole 
mass  of  oil  is  carried  forward  bodily  by  means 
of  a  current  of  incandescent  steam.  The  sheets 
are  subjected  to  this  carbonising  operation  in 
an  atmosphere  of  highly  heated  hydrocarbon 
vapour  for  a  period  of  about  ten  or  fifteen 
minutes.  The  casing  may  be  heated  to  a 
higher  degree  externally,  and  vapour  of  hydro- 
carbon may  be  introduced  in  any  convenient 
way,  but  this  operation  is  liable  to  consume 
much  time.  Equivalent  results  also  follow  from 
the  application  to  the  sheets  of  solid  or  liquid 
carbonaceous  matters,  and  external  heating  of 
the  casing,  but  this  modification  of  the  pro- 
cess is  expensive  and  tedious. 

The  second  stage  of  the  process  consists  in  a 
treatment  of  the  sheet  iron  with  highly  heated 
steam  alone.  This  is  accomplished  by  turning 
off  the  current  of  hydrocarbon  vapour  from 
the  box  or  casing  containing  the  sheets,  and 
admitting  the  incandescent  steam  alone  in  the 
casing ;  this  stage  of  the  said  process  usually 
continues  for  a  period  of  about  twenty  to  thirty 
minutes.  A  longer  period  may  produce  a  brittle 
coatinff  of  magnetic  oxide,  which  is  not  suscep- 
tible c2  beinff  planished. 

The  thixa  vto^^  ^1  >CtA  ^t^vsmr^  Nsk  'Qea  ^^t^- 
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dnetio&  of  *  planished  anrtkce  b;  heating  ejid 
ioIUhk.  For  thU  pnipoee  the  iron  is  piswd  in 
piles  of  three  sheeU,  which  from  time  to  time 
Me  i&terchuiged  in  relatire  position  to  iusure 
nnibnmpknisbinfr  oaall  of  IbeBuifacaB.  If 
desired  the  mottled  surface,  peculiar  to  Busdan 
sheet  iron,  is  then  imparted  b;  heating  and 
haoMMring  with  hammers  having  t«8selat«d 
boas  in  the  mumer  now  commonly  practised. 
One  ^ratt  advantage  of  this  method  of  making 
plMuahed  sheet  ixSn  is  the  Tery  short  time  re- 
quired in  compaiison  to  that  required  by  the 
methods  now  in  use. 


THE  OEOLOGT  OF  CTPRUS. 

THE  eastern  portion  of  Cypras  is  of  secondary 
formstion,  corresponding  with  the  opposite 
ooast  of  Sjria.  On  the  western  side  the  crystoJ- 
line  appwTB,  affreeing  with  the  coast  of  Aaia 
Minor.  These  circamstancee  snd  the  form  of 
the  island  would  justify  the  opinion  of  the 
ancionts  that  at  some  period  it  formed  part  of 
the  continent. 

The  highest  part  of  the  Dortham  chain  of 
monotains  is  jarasaic  as  far  as  Cape  KUa,  when 
tertiary  limestone  and  marl  appear.  On  each 
aide  of  the  jarsssic  is  what  Uie  Qarmana  call 
Wieuersandsteiii.  This  is  younger  than  the 
limestone,  aince  it  rests  upon  it,  and  belongs 
•Imoet  exclusiTely  to  the  northeiii  chain. 

The  great  central  plain  of  Messaria  is 
quaternary,  which  formation  is  also  found  as  a 
feinM  along  the  ooast  from  Cape  Khormokite 
nwthward,  toniing  the  point  of  Cape  Andreas 
■nd  indnding  Pandoro  Islanda— the  Kleida,  or 
key*  of  Cjpnia. 

At  Cape  Greco  (Pedalium),  on  the  east,  there 
ia  a  patch  of  juiBssic,  and  with  it — but  not 
rtoohing  to  Fama^^oato — a  stretch  of  tertiary 
limestone  and  marl.  Pa«sine  thia  we  again 
oome  upon  the  quaternary  formation  of  the 
plain  which  keeps  the  coaat  aouthward  past 
unorka.  This  district  between  Famagoata 
and  Lanarka  was  the  site  of  the  Idalian  Forest 
where,  aoooiding  to  m^fthology,  Adonia  was 
killed  by  a  wild  boar  and  changed  by  Venua 
into  a  flower.  From  Laoarka  the  quaternary 
c<nLtInuea  down  by  the  Kurium  promontory, 
and  also,  at  intervals,  along  the  east  and  south 
ooosta  aa  far  as  Pumo. 

The  great  central  chain  ia  formed  of  green- 
atone,  in  the  highest  portions  aurrounded  bj 
tertiarT  limestone  and  marl,  on  the  aouthem 
pert  of  which  occur  patches  of  Wianeraandsteta 
and  ereenstoue,  particularly  between  Cast<.'llo 
ondOapeBpiphanio.  From  the  neighbourhood 
of  LiTidia  to  Strallua,  near  Lonarks,  is  a  patch 
of  greenstone.  Very  conaiderable  denudation 
if  manifest  over  all  these  strata- 
There  are  patches  of  gypsnm  near  Laria  and 
Aidima,  and  from  Voaiki  to  Tersephono.  The 
Idlls  near  Lanarka  abound  with  talc,  which  is 
used  to  make  plaator  for  the  houaes. 
■  Volcanic  eruptiona  have  long  ceaaed  in 
Cyprus,  and  it  is  not  known  which  mountain 
caused  extensive  damage  during  the  reign  of 
Titus.  The  islsnd  ia,  however,  aCill  subject  to 
«a(^qnakas.  Paphos  hss  suffered  most  from 
them,  and  was  once  entirely  destroyed.  Ama- 
UlDS  ia  the  nazt. 

Eruptiona  of  gaa  have  also  long  ceased,  with 
oooasional  exception  at  a  salt  well  near  Lanarka. 

The  quaternary  formation  ia  abundant  in 
fossils.  There  are  some  plants,  and  it  is  rich 
with  foramenifers.  A  stalk  of  Fatra  was 
found  that  bad  been  pierced  through  by  aboring 
mussel,  Lil\odomus  lithofhagut.  There  are 
•ome  EchinidEB  and  Bryoiaa.  and  Conchifera 
and  Gasteropoda  ore  numerous.  There  ore 
also  a  tew  kinds  of  Cirripedia,  O^troooda,  and 
Braohynra.  johs  J.  Lake. 


ATTTOHATIC  BESD  OBaAHS. 

LETTEB8  patent  have  been  granted  to  Mr. 
H.  P.  Needham,  of  New  York,  for  a 
method  of  playing  reed  instruments  by  a  novel 
device,  which  consists  in  an  arrangement  by 
which  a  perforated  aheet  or  belt  of  paper  or 
other  suitable  material  is  passed  over,  under, 
or  between,  the  air  poaaages,  thus  admitting  air 
to  the  desired  reeds  at  the  proper  time  and  for 
the  required  length  of  time,  producing  a 
succession  of  harmonic  notea,  ao  tbat  any  one^ 
wbeiter  a   moBisaaa  or  not   can  play  any , 


desired  melody  or  harmony.  The  sheet  or  belt 
ia  eo'llesa,  so  that  any  tune  perforat«d  on  the 
eante  may  be  repeated;  and  it  ia  perforated 
with  holes  corresponding  with  the  air  passages 
of  the  reeds,  snd  the  duration  of  the  notes 
when  arranged,  ao  that  the  material  of  the 
sheet  forms  the  valve  closing  the  sir  paaaagee, 
being  firuiily  held  by  the  auction  of  the  beUowa, 
whith  draff  in  the  air  tlirough  the  perforationa 
of  the  sbi?vt  only,  and  thua  sound  the  required 
□oteti.  One  pedfomted  sheet  or  belt  can  be 
readily  substituted  for  another. 

Fig.  1  isaperapectiveviewotthenew  musical 
oabiaet,  tiie  sides  and  top  being  shown  open  to 
exhibit  mare  clearly  at  one  view  the  diaerent 
parts  of  tiie  whole,  white  a  portion  of  the  belt 
ie  removed  to  expose  the  rollers.  Fig.  2  ia  a 
vertical  aection  ot  the  inatrument.  The  side  and 
CQil  nf  the  cabinet  are  secured  to  the  bottom, 
anil  foi'D)  tlic  fixed  portion  of  the  case,  the  other 
end,  extenling  to  the  crank,  the  front  and  the 
lop  bein^  lunged  as  ahown — ao  that  the  cose  can 
be  reodUy  opened,  and  the  endless  sheets  or 
belts  of  perforated  music  he  easily  inaerted  or 
eichanged:  E  represents  the  reed  chamber 
moiiDtcd  ol  the  top  of  the  air  chamber  or  wind 
chest,  which  coBuecta  the  reeds  with  the 
bellon^.  B.  The  crank  is  secured  to  an  actuat- 
ing ahiift,  provided  with  an  elastic  roll,  E, 
anil  on  iti  other  end  with  a  crank,  K,  by 
which  th>?  beUows  la  operated ;  L  represents  an 
endU'ss  sheet  of  paper  or  other  auitable 
material,  perforated  with  openinga  of  varying 


and  time  by  any  one,  howerer  nnakiUed  ii 
music  To  allow  the  sheet  or  belt  to  mat 
smoothly  over  the  reed  chamber,  t^  roUsn, 
T  T,  are  inserted  one  on  each  aide,  as  aeeaii 
Fig.  2. 

S  is  a  "resonant"  placed  over  tlie  apsrtnni 
o!  the  reeds,  and  arranged  so  that  the  suae 
may  be  readily  removed  to  allow  of  the  imct- 
tion  ot  the  endleas  perforated  belt  or  sheet  dI 
music,  L.  Various  modifications  in  the  oo- 
struction  ot  the  cabinet  and  the  instnimBt 
may  be  made,  as  also  in  the  means  for  opoit- 
ing  the  aheet  or  belt.  The  sheet  of  perfcottd 
paper,  prepared  cloth,  or  other  suitable  matenij 
in  aingle  aheeta,  or  in  endlesa  sheets,  or  bdte 
arranged  as  a  valve  to  exclude  the  air  frwn  ill 
the  notes  of  a  wind  instrument,  except  Uiosi 
to  be  sounded  so  as  to  produce  the  deeirsd  ctm- 
bination  or  succession  of  notea,  can  be  cheaply 
prepared,  and  any  desired  number  of  toiH 
famished  with  the  instrument  or  aftemiA 
acquired,  ao  that  on  one  instrament  any  tnM 
or  composition  of  music  within  its  oomposa  cii 
tie  performed,  and  when  an  endlMS  sheet  « 
belt  is  used,  such  composition  of  music  or  toot 
be  rep«ited  at  pleaaure  with  any  dasind 
•valof  time 


interval  of  time. 


HOW  TO  HAKE  A  PIANOFOBTE.-III 

THE  soundboard  is  now  ready  for  fixing  to  iU 
place ;  with  a  wooden  back  it  is  acnufi 
from  the  front  into  the  wedges  and  braciogi 


leof^th,  and  arranged  to  correspond  with  the 
rei;d^,  po  tbat  in  passing  over  the  reed  chambei 
the  Eiir  is  admitted  to  the  desired  reeds  for  the 
required  time,  and  a  aucceaaion  of  notes  sounded 
to  produce  any  piece  of  music  desired.  The 
sheet,  L,  ma;  be  made  endleas,  aa  ahown,  per- 
forated to  sound  a  given  musical  arrangement, 
which  can  be  repeated  as  often  sa  desired,  and 
witii  the  desired  interval  between  each  repro- 
dui>lion,  or  the  sheet  may  be  rolled  on  one 
roller,  nnl  whilat  unwinding  from  this  be 
wound  on  another  until  the  whole  musical  com- 
position is  played ;  N  is  a  looae  roller  inserted 
m  the  endleas  aheet  or  belt  for  the  purpose  of 
keeping  t tie  same  straight  and  even  ;  o  repre- 
sents a  hisged  arm  in  which  on  elastic  roller 
tum^.     When  the  cabinet  is  closed  a  spring 

gresses  the  roller  firmly  againat  the  elastic  rail, 
.  Ill  rather  against  the  aheet,  L.  which  is 
betweea  the  roUera,  ao  that  the  turning  of  the 
roller.  E,  by  means  of  the  crank  and  handle, 
propola  the  endless  sheet,  and  cauaea  the 
various  perforations  to  come  over  the  corre- 
sponding reeda  at  the  desired  time,  and  as  by 
the  routinn  ot  the  shaft  the  cmnk,  K,  con- 
□ecttid  witb  the  bellows,  B,  operates  the  same 
and  draws  the  air  tlirough  the  perforations  and 
the  uucovar«d  reeda,  a  pleoe  of  any  deaii«d 
music  con  be  played  aaoDtately  aa  to  both  note 


around  the  bent  aide,  and  nailed  to  the  liaiaf 
slips  with  clout-headed  tacka  (afterwards  to  1m 
covered  with  varnished  slips).  It  is  battel  to 
have  the  holea  bored  and  countenonk  ai  ""'' 


liberally  afiplied)  has  time  to  chill.  In  an  ina 
bock  the  lininga  only  are  to  be  glued,  tha  is- 
mainder  beinK  fastened  with  screws  from  bahiod 
or  with  sm^l  bolts,  the  heads  of  the  socn 
being  inauhited  with  a  felt  button  b«((R 
"marking  oB,"  the  bridgsa  must  be  plsoid 
to  the  proper  height,  so  Uuit  the  down  besiiag 
of  the  strings  may  not  be  too  gnrnt;  at  tie 
treble  the  plonk  bridge  and  lower  tirtdga  *m 
level,  and  the  straight  edge  laid  across  tbea 
should  be  iin.  above  the  bent  aide  or  pinBii; 
edge,  the  remainder  of  the  lower  bridge  bait; 
so  regulated  that  atraight  odKea  laid  on  tlic 
bridge  and  touching  the  pinned  edga  should  b« 
of  the  same  angle  everywhere  as  tlia  obs  st  the 
treble ;  tha  plonk  bridge  can  then  ba  phacd 
to  the  same  thickness  throughout  whicli 
should  be  about  (in.  i  the  tt^  and  bottom  scak* 
are  now  placed  in  their  respeotin  positiaw-  U 
may  Ite  necessary  to  explain  tttat  tSsaaara  Ha- 
slipa  of  wood,  with  holes  bored  at  regnlu  die- 
tances,  those  of  the  top  acalo  eoRcqiaadiBC 
with  the  hammws,  thoae  in  tha  oUmt  lalhtr 
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er  together,  or«  as  it  is  termed, "  contracted." 
convenience  of  reference  they  are  also  let- 
d  to  the  gamut  in  ose,  a  pin  is  placed  in 
L  hole  consecutively,  and  with  the  straight 
3  leaning  against  them;  a  line  is  nued 
68  the  b^t  side,  lower  and  top  bridges,  this 
representing  the  right-hand  string  of  each 
u  The  first  or  treb&  hole  of  each  should  be 
.  from  outside  the  lining,  the  holes  of  the 
scale  exactly  covering  the  strike  line,  the 
ir  laid  on  the  bottom  lining.  As  in  an  iron 
:  the  pins  are  already  in,  the  lower  scfde 
be  dispensed  with,  the  straight  edge  being 
at  the  right  side  of  each  pin  instead,  and 
d  across  the  bridges  as  before ;  when  they 
ruled  they  must  be  punched  with  two  or 
e  holes  as  determined,  taking  care  not  to 
c^  too  near  the  edge ;  they  are  then  bored 
:he  bridge  pins.  I  find  for  this  purpose  a 
in.  spoon  bit,  set  in  an  Archimedean  dri)l 
k,  to  be  the  steadiest.  The  holes  have  a 
it  lean — ^the  top  bridge  and  top  row  of 
T  bridge  towards  the  bass  end,  and  the 
tr  row  of  holes  the  reverse  way.  The  bridges 
)  then  to  be  glass-papered  and  blackleaded, 
irood  then  cut  away  from  the  front  of  Uie 
B,  so  that  nothing  touches  the  vibrating 


flush  at  the  outside.  The  key-bottom,  being  a 
framework  of  2in.  pine,  with  a  back  rail  lin.  by 
4in.  wide  (see  Fig.  3),  is  then  fitted  between 
them  and  dowelled,  by  template,  l^in.  from  their 
front  edge,  to  allow  for  the  lock-board,  care 
being  taken  that  the  back  of  the  key*  bottom  is 
not  teaching  any  portion  of  the  bridge.  To 
make  sure  of  this  it  is  advisable  to  try  all 
together  before  glueing.  Any  measurement 
required  may  be  token  from  Figs.  2  and  3,  they 
being  drawn  to  a  scale  of  1  in  12.  The  front 
plinth  can  now  be  got  out.  This  is  let  in 
between  the  ends  with  the  exception  of  a 
shoulder  projecting  beyond  them  ^in.,  and 
forming  with  the  side  plinths  a  border  all  round 
of  that  thickness.  An  inside  bottom  (C,  Fig.  2) 
is  to  be  fitted  to  fill  up  the  space  between  the 
ends  and  plinth.  This  can  be  dowelled  or 
nailed  through  from  outside  the  end,  as  the  side 
plinth  will  cover  the  Holes. 

W.  H.  Davies. 
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THE  ORGAN:  A  COMPREHENSIVE 
TREATISE  ON  ITS  MANXJFACTXJRE, 
PROCURAL,  AND  LODGICENT.* 

Bt  John  Watson  Warxan, 

PART   I. -GENERAL   TREATMENT    IN 
MANUFACTURE. 

q.  rpUE  objections,  however,  are  serious. 
-i-  No.  la  is,  obviously  one,  if  not  the 
chief  consideration ;  about  half  a  dozen  stops 
will  run  away  wiUi  about  from  170  gallons  per 
hour,  which  at  Is.  per  1,000 — ^the  actual  cost, 
in  1877,  may  be  set  at  from  9d.  to  Is.  6d.  per 
1,000— will  be  about  2d.,  and  it  may,  in 
fact,  be  pretty  confidently  laid  down  that  und^ 
2d.  p«r  hour  (or  if  paying  by  the  period,  say 
wa.£sr  3  to  4  guineas  per  annum)  noihinq  can  be 
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to  Water-motors  in  ioio  unless  when  supplied 
from  the  consumer's  own  tank,  alleging,  as  a 
reason,  that  they  have  not  water  enough.  The 
real  insincerity  of  ths  plan  may  be  seen  at  a 
glance ;  with  a  fall  of  about  30ft.  (quite  as 
much  as  could  be  obtained  under  ordinary 
circumstances)  the  quantity  used  would  be 
cwitxdjerdJbXy  mor^  than  dotAble  what  is  required 
with  301b.  to  401b.  pressure :  I  may  add  Uiat  it 
has  been  stated  (Jfustcal  Standard^  June  9th, 
1877)  that  companies  are  houn^  to  supply  if 
required.  No.  3a  is  of  great  momexit;  the 
companies  are  not  bound  to  take  any  cognizance 
of  frost,  and  unless  the  Consumer  use  strict 
precautions  with  respect  to  the  thorough  box. 
ing  or  burying  of  Service  pipes  he  may  find 
himself  frost-bound,  snow-bound,  and  cut  off 
from  his  Organ  at  one  and  the  same  moment. 
It  may,  however,  be  safely  laid  down  that  with 
a  climate  not  more  severe  than  that  of  the 
British  Islands,  proper  precautions,  as  just 
stated,  will  effectuaUy  guard  against  frost : 
such  a  country  as,  say«  Canada  will  be  a 
very  different  matter.  No.  4a  will  be  obvious : 
water  being  so  easily  generally  obtained  by 
digging,  many  hundreds  of  comparatively  large 
places  will  always  remain  without  a  water 
company  at  alL 

r.  No.  5a  is  not  so  serious  as  some  of  the 
others ;  still,  it  can  be  very  vexatious,  for  the 
pressure  may  be  off  at  just  the  very  mement 
that  it  is  most  required.  Thus,  on  Sunday 
mornings,  in  some  cases,  the  publicans  will  be 
using  a  great  deal  to  "sloosh"  down  their 
places  with.  For  a  sad  tale  of  this  description 
fM  English  Mbchanic,  1874,  Feb.,  page  569| 
where  a  Horizontal  cylinder  motor,  aft«r  costi^ 
ing  from  first  to  last  about  iB50,  exclusive  of 
the  water  itself,  was  at  last  got  rid  of  as  a. 
treacherous  and  intolerable  nuisance.  Thusi. 
too,  the  engine— one  of  Joy's — provided  for  the « 
Temple  Organ,  lay  unused  for  years,  unti]«. 
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on  of  the  wires  but  the  bridge  pins.  The 
k  is  now  to  be  marked  and  punched  for  the 
b  pins.  As  it  is  necessary  to  have  a  "  side 
ng,"  these  lines  must  be  ruled  with  a  bevel, 
ngle  bearing  a  proportion  of  1  in  3,  and 
ssents  the  centre  of  wrest  pin.  To  keep  as 
L  as  possible  out  of  the  grain  line,  it  is 
r  to  bore  the  holes  in  four  rows  (or  six  for 
:hord)  ;  see  diagram  Fig.  1,  the  lines  pen- 
I  and  aitorwards  scraped  out.  The  sizes  of 
for  stringing  (music  gauge)  are  12  notes  of 
4, 12  of  16, 11  of  16, 16  of  17, 4  of  18,  and  2 
of  19  and  20 ;  for  a  trichord  1  size  less  so 
I  it  extonds ;  but  before  putting  the  strings 
slip  of  baize  must  be  laid  all  idong  the  edges 
e  bent  side  and  plate,  to  prevent  the  wire 
ig  against  them.  The  back  is  now  ready 
be  case.  In  accordance  with  suggestions 
ik  a  case  made  after  the  French  pattern 
iiagram  Fig.  2),  and  of  solid  walnut,  will 
9et  suitable  for  amateurs,  as  it  will  require 
er  special  tools  nor  cauls  for  its  construe 
l%e  ends  are  lin.  thiok«  48^in.  long,  and 
wide.  In  glueing  on,  a  margin  must  be 
ill  round  the  lining ;  see  dotted  line  (Fig. 
«  cheeks  (C,  Fig.  2),  liin.  thick  by  12  by 
hea  being  dowelled  (not  glued)  to  their 
22iin.  from  bottom  of  end^  and 


done  with  a  Water-motor.  No.  2a  is,  of  course, 
very  important ;  as  has  been  before  remarked 
(see  d,  ajiU)  the  companies  guarantee  to  supply 
mattriaX — that  is  to  say,  the  fiuid  itself,  but  not 
Jorct ;  that  is  merely  an  accident  of  supply,  and 
when  it  is  considered  that  a  fall  of  65ft.  is 
required  to  produce  a  pressure  of  only  251b.  to 
the  square  inch,  it  wiU  be  evident  that  much 
cannot  be  done  with  private  Tanks  or  Reser- 
voirs. The  water  company  has  performed  ite 
part  when  the  water  is,  as  it  were,  laid  down  at 
the  door  of  the  consumer;  and  not  only  can  it 
never  be  expected  to  guarantee  p  ly  given 
pressure  for  Blowing  or  other  Mc^  >rs,  but  it 
IS  obviously  ite  interest,  as  soon  as  one  of 
these  is  set  up,  to  reduce  the  force  as  much 
as  possible,  for  the  lower  the  pressure  per 
square  inch  the  larger  the  amount  of  water  that 
must  pass  through  in  agiven  time  to  produce  a  given 
power.  For  this  reason,  therefore,  care  must  be 
exercised,  for  though  there  are  companies 
which  will  cheerfuUy  co-operate  with  the 
organist  in  the  petting  up  of  an  effective  and, 
at  the  same  time,  moderate-priced  Motor 
(finding  their  account  in  an  increased  demand), 
yet,  as  a  rule,  it  will  be  found  that  they  object 

*  All  rights  roierred. 


certain  alterations  being  made  in  the  Instru- 
ment, sonM  comparatively  little-known  person 
undertook,  or  was  called  in,  to  set  the  motor 
going;  which  he  succeeded  in  doing,  at  the  same 
time  alleging  that  original  incorrect  oonstrue- 
tion  rendered  some  iterations  necessary.  The 
Engine  has,  I  believe,  done  duty  ever  since, 
but  whether  there  was  really  anything  wrong:, 
in  the  valves,  as  asserted,  I  am  quite  unable  to 
say,  but  rather  prefer  to  think  that  Joy»  the 
maker,  knew  what  he  was  about :  and  the 
true  source  of  risk  is  unmistakably  shown  ita 
the  simple  fact  that  even  now  a  Gauge  and 
Disconnecting  pin  are  both  placed  conve- 
nient to  organist,  so  that  he  can  keep  watch 
on  the  pressure,  and  disconnect  at  any  moment 
when  it  falls  below  a  certain  point.  At  Win- 
chester Cathedral  a  Water-motor  and  distine*: 
set  of  French  or  Double-acting  Feeders  ha:; 
been  applied  by  Hill;  but  the  company's 
pressure  is  so  poor  that  not  more  than  half  the 
organ  can  be,  as  a  rule,  used  on  week-days ; 
and  Hand  Levers  are  retained  for  instant  use 
at  any  moment.  On  the  other  hand,  at  St. 
PauVs  and  Manchester  Cathedrals  the  whole 
of  the  work  is  done  by  water,  and  efficiently  ; 
but  the  cost  is  ver^  ^gcwiiu   *Yt^^^sct^J^^  ^ir^^. 
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pendent  on  vater,  no  other  power  whatever 
being  provided;  Uub  Inttrument  —  one  of 
Willie's  rememl>er  Begieteis— hue  a  Eou.-siie 
of  eomethintt  like  66  etope,  including  a  SSft.,  and 
it  is  liable  to  be  reqiit^  at  anj  moment,  the 
coiporation  allowing  the  nee  of  it  to  com- 
petent oiganisla  at  2i.  6d.  perhonr;  concerts, 
religious  services,  and  entert&inmentB  of  all 
sorts  are  also  constantl;  making  large  and,  in 
eome  cases,  sudden  demands  npon  it ;  and  yet, 
dnring  a  residence  in  Hove  of  more  than  two 
years,  and  in  constant  communication  with 
those  in  the  habit  of  using  it  (besides  own 
practice),  the  present  writer  never  heard  of  ■ 
a  single  failure.  What  the  cost  is  I  canoot, 
of  course,  say ;  the  Zs.  6d.  seems  saggestive ; 
I  should  cave  liked  to  give  some  reliable 
figures  in  this  case,  perhaps  the  most  illus- , 
trative  of  the  use  of  Water-power  of  any  organ 
in  England;  but  the  corporation  of  Brighton 
having,  witii  the  well.known  large-hcartednees, 
kindness,  and  courtesy  of  municipal  bodies, 
refused  me  a  simple  list  of  the  Organ-stops, 
I  felt  that  to  apply  to  tliem  for  any  further 
information  would  bo  merely  a  woate  of  time- 
No.  6a  is  not  of  much  weight  with  proper 
forms  and  workmanship  in  tbo  fittings,  and 
a  little  waste-pipe  to  provide  (or  chance 
slackness  will  quite  meet  difficulty. 

g.  In  some  eases  Eelt  seem  to  give  trouble 
by  swimming  np  and  finally  "plugging"  the 
small  pipe:  Bee  Jtfuiieal  Bfandard,  Aug.  1871. 
p.  98. 

t.  Bee  also  Gluteal  Standard,  May  26,  1877- 
8et  also  Bellows  arrangement  for  admitting  of 
cheapest  form  of  Hydranlic.    (4,  o  and  18,  w.). 

■U.  STEUi-nxaiMK.  This  will  not  require  an 
extended  notice  here.  The  advantages  of  the 
Motor  are: — 1.  Its  great  power,  and  fwm  a 
single  Engine.  S.  Complete  independence  of 
a  eompsuy,  or,  in  fact,  any  ODtside  aid.  3- 
Immunity  from  stoppage  by  Frost-  4-  Economy 
in  burning  up  odds  and  ends. 

T.  No.  1  is  of  no  practical  import :  a  3  h,-p. 
Engine  will,  as  already  said,  supply  almost  any 
Organ ;  it  not,  use  two  or  even  more  distinct 
Motors.  No.  E  is  of  advantage,  but  Gas  is 
practically  always  easily  accessible  wherever 
there  are  gaavorks;  and  the  latter  will  be  altnoif 
inevitable  at  any  place  where  there  stands  an 
Organ  of  considerable  siie,  except  in  case  of  a 
largo  Instrument  belonging  to  some  private 
person  of  means ;  and  he  can  easily  make  his 
own  Oas.  No.  3  is  shared  by  the  Gas  Engine 
in  an  even  greater  degmo.  No.  4  is,  of  course, 
useless  except  in  a  Factory. 

W.  On  the  other  hand,  the  room  required, 
the  danger,  the  attendance  and  care,  the  dust 
and  mess,  the  smoke  and  steam,  the  cleaning, 
the  inconvenience  of  application,  the  difficulty 
of  perfect  automatic  regulation,  except  with  as 
many  aa  three  Cylinders,  the  impossibility  of 
having  ready  at  any  moment,  and  the  waste 
when  Engines  net  actually  in  use,  all  these 
combine  to  forbid,  in  the  most  decided  way.  the 
application  of  Steam,  except  under  the  niost 
peculiar  circumstances,  as  when  such  a  Motor 
is  already  required  for  other  purposes  besides. 
It  may  be  mentioned  that  a  Oos.heated  Boiler 
will  do  away  with  dirt  and  mach  of  attention ; 
but  the  other  objections  remain  in  full  force, 
the  openis,  at  same  time,  being  inereaitd. 

X.  Wii'iHT.  The  advantage  of  the  Weight  i 
is  that  the  cost  of  maintenance  is  nil,  except ! 
tor  wear.  Mother  Korth  supplying  the  motive  , 
power.  The  disadvantagee  are  the  labour  of  ' 
winding  up.  the  comparatively  small  power 
developed,  and  the  chance  of  atoppsge  through 
neglecting  to  wind  up,  or  the  period  of  unin- 
terrupted use  being  too  long  to  admit  of  this. 

J.  The  conditions  render  this  motor  some- 
what valuable  to  the  Btndenl.  He  can  da 
with  few  Stops  out,  or  the  being  brought  np  in 
the  middle  of  a  Fugue,  though  vexing,  is  not 
serious.  The  labour  of  winding  np  will  be 
healthy  exercise,  and  the  original  cost  (nrhichv 
besides,  is  not  excessive)  will  be  soon  onde  op  if 
the  Instrument  be  much  plajed  on,  for  even 
Id.  per  hour  soon  tells  np.  On  the  otlier  hand, 
from  tho  detect  mentioned,  the  Weight  ic 
obviously  unsuitable  for  public  worship  or 
entertuiamentd  of  any  kind.  The  task  ot 
winding;  up  may,  as  alraady  stated,  bo  got  ovei- 
iif  Wind-enginoi  "^  next. 


(.  WiMD-MOTOB. — The  advantage  here  is.  of 

iiourse,  a  constant  Motor  without  labour ;  but 
the  power  obtained  is  very  trifling  nnless  a  very 
ilgly  affair  be  tolerated.  I  would  never  on  any 
iLCcount  recommend  this  Motor  except  for 
«inding-np  Weight,  and  then  only  where 
(he  expense  can  easily  be  borne,  and  the  ap. 
pearance  not  objected  to ;  for  it  will  be  evident 
that  a  Winch  will  be  required  as  well,  wind 
liuing  a  force  in  no  way  to  be  depended  on. 

'•  SUHKAKT  Of  MbTHODB  CoNPABID. 

[21  a.]  The  following  are  given  as  in  the 
inthor's  opinion  generally  useful  and  safe 
regulations  ;at  the  same  time,  he  has  no  wish  to 
ilogmatise-  And,  after  all  ia  said,  it  is  probable 
that  individual  predilection  will  in  many  cases 
prove  the  moat  powerful  moiar  of  all,  Ke- 
iDcmber,  in  all  cases  where  Machinery  is  finally 
decided  on  bo  sure  to  make  provision  at  the 
iiame  time  for  Manual  Blowing,  unless  the 
Organ  be  not  required  for  public  worship  or 
performauces- 

b.  COKPAEISON  OfPeKSONAL  WIThMaCHINB 

Slowinq.  The  author  would  in  the  strongest 
terms  deprecate  all  undue  haste  in  the  adop- 
[ion  ot  Machinery  for  Organ  blowing  in  any 
Montry  where  labour  is  comparatively  cheap, 
lis  in  England :  it  may  be  with  the  fullest  con- 
fidence laid  down  that,  Bpe<iking  broadly,  the 
average  blowist,  spite  of  his  admitted  imper- 1 
fections,  will  make  as  reliable  a  motor  as  the  | 
iiTerage  mEw:hine ;  besides  this,  he  is  in  many  j 
ioses  useful  for  a  variety  of  other  purposes 
which  the  latter  can  never  fulfil.  Exercise, 
therefore,  the  greatest  caution ;  (or  whereas  a 
jtout,  handy  lad  may,  in  cases  where  laboor  i 
B  not  dear,  do  ordinary  Church  duty  for  X8  to 
£3  per  annum,  and  perform  a  number  of  useful 
little  offices  besides  (such  as  lighting  up,  giving  I 
jut  papers,  looking  after  books,  and  the  like)  the 
Mttrest  alone  on  the  outlay  for  the  smallest 
i3as  Engine  and  fittings  wUl  certainly  reach 
that  amount,  without  allowing  one  penny  for 
ictual  Feeding  or  Maintenance  ;  and  the 
Hydraulic,  which  calls  for  much  smaller  primary 
oDtlay,  soon  makes  up  the  diHerence  in  the 
ifreat  coat  of  the  Feed-  In  all  cases  where  a 
Hydraulic  ia  c(»itemp!atcd.  lielect  some  pipe  (in  ' 
u  bouse  or  other  place  already  sapplied)  that 
irill  give  a  fair  test,  and  affix  a  Gauge  indicator, 
taking  constant  readings  from  time  to  time, 
Eind  for  a  sufficiently  extended  period ;  also 
inquire  of  honseholder  witli  respect  ^a  stop- 
pages, frost,  and  all  other  possible  particulars^ 
C.  Circumstances  under  which  Machine - 
blowing  may  be  said  to  be  desirable  may  be,  I 
think.  summariscdiafoUowin|:;:^l.  Daily  Ser- 
rico;  2.  Organ  large,  say  a  Sounding-size  o( 
jver  25  Begisters ;  3,  Efficient  attendance 
nith  regard  to  lighting  up.  books,  &c-,  pos- 
lessed  indepondenuy  of  blowist ;  4.  Organ  very 
tnoch  in  nae ;  5.  Manual  labour  expensive ;  6. 
Facility  for  proper  lodgment  and  application 
af  a  Gna  Or  other  Engine ;  7.  Thoroughly  reli- 
able Water  company,  good  pressure,  say  not 
jndcr  301b.  to  inch  at  any  time,  and  at  mode- 
rate cost,  and  no  risk  of  intermittent  supply ; 
i.  Suitable  Steam  or  other  Motor  required  for 
other  purposes ;  9,  Facility  for  procuring  such 
attention,  cleaning,  &c.,  as  the  machine  may 
require;  10-  Difficulty  in  affording  wages  of  an 
ndaXt  blowist,  combined  with  situation  of 
Bellows  Handles,  so  that  a  boy  might  do  mia. 
:hief  to  Organ  unnoticed  {tee  Winch  and  Aper. 
ture,20,j.) 

d.  Thege  may  be  considered  to  speak  for  them- 
selves, and  the  converse  in  each  cose  will  be  n 
reason  iM  favour  of  Personal  blowing.  See  alao 
necessity  in  some  cases  fur  second  Sesorvoir. 
with  Machine  blowing  (15,  m.). 

e.  For  circumiitances  under  which  a  Itescr. 
voir  18  tequired  solely  tor  governing  the  throw 
off  of  the  Engine:  lee  Bbl^ows  Abb.   (7,  1.) 

land  Size  (15,  r.). 

I  f  CoupABiBON  or  FoBJifl  of  Pbbeonal 
Blowing,  i-'Dof.  All  forms  of  Power- blowing 
by  foot,  that  is,  using  whole  weight  of  a  sepa- 
rate blowist,  uiay,  in  tho  author's  estimation. 

'  be  dismiaacd  at  uncc.  Foot  power  blowing  hai< 
been  for  a  century  at  least  condemned,  having 
been,  in  fact,  the  first  method  over  used.     {Sei 

■  Kimbault,  p-12.) 

^.  Auxiliary  Foot-blowing,  that  is,  as  a  tem- 

Iporary   substitute    for    loparato    blowist,    is 


exceedingly  useful  for  piaetiBe,  ud  nt; 
freely  be  introduced  Into  all  smaU  Orgaiu, 
wherever  placed ;  as  r^orda  larger  Inctrnnesti 
circumstances  must  decide,  aa  it  wiD  be,  oi 
Mam,  only  a  portion  ot  the  Btops  that  can  be 
to  supplied.  Averygbodrnle  willba  tofnndA 
with  Fedal-blower  all  Chamber  or  Home  b- 
ttrnments,  for  many  boon  o(  comfortable ;bffr 
practice  can  be  thus  insured,  and  to,  in  >aqy 
oases,  the  expense  of  a  harmoninm  or  otba 
limilar  instrument  avoided.  For  amall  Concert 
[nstrumeuts  of  one  or  two  imitative  Stops  the 
Blowing  pedal  may  be  said  to  be  all  reqimel, 
for  it  will  give  ample  wind;  Playing-pedili 
do  not  here  exist,  andas  ipaoe  on  an  OrdheAali 
ilwaya  valuable,  the  getting  rid  of  tJie  Mi»iit« 
blowist,  who  is,  beoiiks,  generally,  in  thM  oat, 
visible,  is  vary  desirable. 

h.  As  regards  Church  or  Chspel  Orpisi,  it 
Rill  not,  as  a  rule,  be  worth  whila  to  sn^dy 
them  unless  email  (say  €  or  7  Sonndiag  Stnt 
3r  under),  with  a  Foot  blower;  for  legBkr 
pedal  practice  mujl  have  a  separate  bkmet 
uid  for  simply  finger  exercise  it  will  be  huHy 
worth  while  incurring  the  additional  e^ens; 
especially  when  it  is  considered  that  for  half 
the  year  practising  in  a  cold  Church  or  Chapel 
Is  very  uncomfortable ;  and  that  the  particiusr 
music  and  exercising  most  likely  to  be  usedin 
auoh  case— much  of  it,  perhaps,  secular— ii 
generally  such  as  least  likely  to  be  called  bt 
an  Sunday,  and,  therefore,  inc<»ivenient  to 
beep  at  Church.  Cathedral  and  Conceit  Ib> 
atruments,  except  as  just  aud,  or  as  a  smsD 
ordinary  Instmment,  need  never  be  tzonUed 
with  a  Foot-blower. 

i.  With  regard  to  the  kinds  of  Foot-Uown 
to  be  used,  I  would  limit  to  three-  Hw 
Treailei,  aa  in  the  Harmoninm,  ahoold  be 
applied  to  all  Organs  unprovided  with  Fby- 
ing.pedalB,andiB  decidedly  them    ' 


large  number  of  Instmmente,  aa  Fed.-b 
even  in  the  smallest  Organs,  is  very  valuihle 
for  practice. 

j.  There  remun  the  Cranb-d  andthefilroijU. 
With  reapect  to  former,  as  Teacher's  Blower  ii 
always  of  great  utility  in  any  Organ  nnpiovidsd 
with  Machine  Motor,  and  it  greatly  facdlitatad 
by  hanging  Feeder  at  tide,  it  will  be  obvioot 
that  Cranked  form  wUl  here  be  tlie  mle.  Bat 
where  for  any  reason  Teacher's  Blower  ia  un- 
necessary or  impracticable,  the  front  hinging  of 
the  Feeder,  and  the  employment  of  Straight 
Pedal  will  follow  almost  as  matters  of  conne 
(see  further  8, 1).  The  Straight  form  may  be 
said  to  be  almost  imperative  with  front-hinged 
Feeder  (by  front  is  here  meant  nearest  playti), 

"•  PRECISE  STBUCnniE  AND 
ARRANGEMENT. 

FOOT-BLOWEB,   ALI.  KIHDS. 

The  Component  Parts  are  as  follows;  Bear- 
ings, Centres,  Levers,  Pedal,  Plate.  She*. 
Sockets,   Spindle,  Traces,  Treadles  with  their 

All  these  will  be  fully  gone  into  hereafter  ia 
PaH  Detailed. 

HAND'SLOWIB,  Livib. 

The  Portions  comprise  these:  Bearinga 
Centres,  Fastener,  Guide,  King-poat,  Lever. 
Lags,  Main-beam,  Queen-poet,  Beds,  StiniK 
Tugs. 

Bet  fully  hereafter  in  DetmUd. 

HAHD-B1.0WBB,  WniCH. 

The  Parts  axe:  Bearings,  Centrea,  Bui, 
Shaft,  Wheel,  Winch. 

AU  fully  treated  in  FaH  DvloiUd. 
{To  he  eaniiunuA.) 


T  HE  APPLICATION  OP  PHOTOORAPKI 
TO  THE  PRODUCTION  OF  F&IinDR 
SORPACES     AND     PICIUBBS    H 

PIGMENT.-H* 

Bt  TnoMAe  Bolas,  Esq.,  F.C-S- 

FhototTVic,  or  rained  PrIntUis  Blooka,  bT 
Swelled  aelattneProooss.ZinoXltolLfB  1.8111 
other  Uethods. 

HERE  U  a  fatty  iok  (nDsfer,  tiaaUr  to  tU 
which  I  pnt  down  on  a  lithoaraplue  sloal 
daring  the  finb  lecture.  I  now  \xf  it  on  a  (Baatt 
■nd  olnan  lino  plate,  *ad  pau  thrlHigb  fta  ;««•■ 
Oa  rcmoviDg  the  paper,  by  aoakiag,  we  JadttMite 
■"^IJoiiiK  the   Cantor   Lutnns    deUvOt*  tatea  A* 
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Ss^faed 


■dar  to  kIts  Grmncu  to  tba  fftttj  imiiee,  Ten-  »''U  Iwing  kdlis 
■lightlT  mm  thg  ptftta,  knd  make  tbe  raiin  and  ial  mete[j  neceaiar 
pvtiallT  bleod,  and  tban  pnt  it  into  dilute  uitrir   peUtina  Sim,  anc 


Ihoaapwtial 


ink  finnlT  adhena  Is  Um  linc,  jnii  M  it  pnrioailj  beooms  lolid— to  let  n*  taka  oaotbar  oaa,  vhkli 
ilid  to  ttao  itoiia.  A  Inatment  with  gam  now  noa  cut  jut  baloTa  thataotoro,  a&d  vliigb  il  Don 
piotanU  Uw  elaar  parti  at  tha  line  plate  againit  the   wt.     It  we  Tioleotlj   tear  tha   plaater   and  the 

■dhoaion  of  printinit  ink,  and  tha  applicmtion  oFthe  !  RolAUne  apart  the  floe  detiiiU  ef  tha  oaat  are 
mk  RiUflr  addi  mere  iak  to  tba  fai^  image  already  l  olmont  anre  to  bg  damaoed.  But  instead  ot  doing 
initaoa  of  tha  lino  pUia.  So  far,  our  prewnt  this,  let  ui  hold  the  gtua  pUta  in  one  hand,  aud 
TCMmblai  the  ptioto-liiho^phiB  proceu  I  gently  piuh  the  plmtar  caat  with  the  other.  Non 
' '  '  week  I  bnt,  isatMd  ot  printiDg  from  ,  ;ou  see  ttat  the  ^latlae  ia  elowty  alidini;  arer  the 
*  doit  powdarad  teaic  orer  it,  iii  ,||lu>,  and  fin^llj  it  will  alida  ([aite  off,  the  plailct 
*  "  "'""   ' ----   -idherent   to  the  gelatine.    It  is   nop- 

m  np  one  comer  of  the 
gelatine  Sim,  and  ilowlT  fold  it  back  ao  ai  to  draw 
1,  OOntkiniEgonepartotMid  to  about  (ort;  parti,  it  off  the  plaater  gnotly,  and  without  fear  of  damage, 
water,  and  hen  it  nrnaina  tor  about  three  '  either  to  the  grLatine  relief  or  the  plaater,  juat  ai  a 
~'"  '  'ng  which  time  tba  aeid  diaiolTes  away  j  lithogtapher  drawa  a  thin  pawr  proof  from  the 
tMmetalwhichareiMitoaTeredbythii  itose.  The  ueit  atep  ii  to  moke  a  cait  in  alearin* 
Mtiar.  Now,  lot  nt  take  the  plate  oaL  from  the  planter,  and  for  tbii  purpose  the  plaster 
ua  enmina  it  We  find  that  the  covered  partSi  "huulil  be  Himkcd  ia  rather  warm  water,  about  5u 
itaod  ilightl;  in  relief ,  bnt  onlyTery  little,  and  lE  we  .(Centigrade,  and  on  thii  loaked  and  warm  planter, 
■are  to  continiie  tha  etohing  withont  further  pre-  jnst  as  I  haia  it  here,  a  layer  of  ttearino  about  at 
puationi  tba  aeid  would  gradoally  ■ndermine  the  >nch  thick  should  be  cast.  Such  a  oaat  takea  u  toup 
liiB.aBd  tbaiii*g*wonld  batoat.  Now,thennder-  time  to  cool,  go  I  have  provided  myself  with  oub 
■Bins  action  of  the  acid  can  easily  be  prevented  by  j  PTarioutly  dona.  There  it  ia  j  see  how  easily  tb« 
flMUsg  tha  plate,  di7ing  it,  kid  tben  beating  it  |  ateoriue  separatee  from  the  plaster.  I  now  dual  thA  ' 
•dbNBtlj  to  juit  malt  the  rtiin.  Under  these  cir-  i  ateorine  cast  over  with  brouie  poirdar,  the  best 
eDBitaaaeitbomrltednain  blends  with  the  prinler'a  .beingakind  apecislly  manufactured  by  Mr.  Allen. 
Bk|  nod  mna  down  over  tha  lidea  of  the  litua  ridgei  of  Munsfield-phce,  Kontish-towa  ;  and,  this  done,  J 
MtV^^'tcUllg,  and  proteots  these  aidet  from  the  I  pnt  the  cast  into  Uie  elec trot} ping  bath,  and  when  a 

M—a. .. .  ..  .        ., ...«,;._.  —-.ntity  of  copper  bus  been  deposited  it  is 

eary  to  back  up  with  type  metal  and 
nooil   block,  as  in   the  case  of   this  ' 

, ^_  ,   .,    ..r   work   being    then    ready    for   the  I 

3u  of  typographic  prees.  IE  the  prooeii  I  have  described 
is  gone  through  with  an  ordinary  half-tone  nagstiTe, 
u  ciceodiugly  boautitul  elsatrotype  ia  obtained,  in  | 
which  the  gradations  of  light  and  shade  are  rcpre>  i 
■CBted  by  TaryinB  degren  of  relief .  These,  or  even  ' 
plaster  eaata,  ought,  I  think,  to  have  a  very  goo<! 
nle,  if  pbotagroptnre  would  only  take  the  matter 
with  whiob  thtj  eao  be  made   ia 


ns  Tarring 
10  telepoone 


•■  strength 


3t  with  a  feather  or  a  Damel's  hair  bmah. 


tbaaa  buts,  Higban  darisad  an  iDstrDmeni 
eaneoially  adapted  for  magnitjiDg  wikk  aonnda,  to 
wbiab  be  gave  the  nama  nii^opbone.  It  eootiati 
aimply  «l  a  piece  of  gaa  BBrbon,  an  inoh  long,  one- 
fonrth  of  an  inoh  wide  at  tha  centre,  and  half  an 
inch  thick,  painted  at  the  ndi  and  anpportad 
Tertieally  betwem  two  blooka  of  tba  same  carbon 
whiob  haTe  small  eavitin  hoUowed  oot  to  reodTe  iL 
the  npper  end  b«ng  more  blnot  than  the  lower,  and 
roaodcd.     The  weight  of  the  upright  piece  is  on^ 


tailMraetion  of  tb«  aoid.    Having  done 
vdlo  gnn  tha  plate  onoa  more,  ink  again,  dry  and 
tal  with  resin  before  prooeodiag  to  anotber  etoh- 
iif.    TIuiBOaondetohing  maybadi 

sadtkan  the  first,  say  ona  of  aitr __ 

watw,  and  it  may  be  oontinnad  toagsr,  say,  fore 


fmshed,  tha  whole  s 
pmtad,  nntjl  sufSn« 
tskm  that  the  n 


of  operations  must  be  re- 

..^b  ii  obtained,  care  beiDg 

'  o(  the  renn  is  only  eairiad  tar 

'teiidMofthe 

__   la  ordinary 

sugb  to  giTe  the  nsceasary 
imporlsnt  vrork  it  may  be 


lu^eringTery 

On  the  UUe  are , 

nnou  itagea  of  the  procoai,  aad  there  ore  also 
NDB  admiiaUe  spotimeni  of  fiaished  work  by 
Hmrb.  Leitch  and  Co.,  and  by  Meairs,  DeUanna 
BdCo. 

The  proceu  of  lino  etching  hai  been  largely 
t^lojed  for  tha  prodnotioa  of  typographie  blocka 
no  fatty  transfer*,  either  drawn  by  hand  or 
)ailad,  and  thii  phase  of  the  procesa  bids  fair  to 
■■Iieta   inoceastnlly   with   the   art  of   wood  aa- 

IWo  are  other  methods  ot  producing  phototypic 
uocks,   among  which   may  bo  ipecially 


_,. these  facta,  the  anther  laya :       

quite  evident  that  thau  eftecta  are  dne  to  a  diSer- 
enoa  of  preaaure  at  the  diXerent  polnta  of  oontaot, 
and  that  they  are  dependent  for  tbe  perfeotion  of 
action  ap«n  the  nnmber  of  theat  pointa  of  oontaot. 
Tbey  are  net  dependent  apm-  any  apparent  dUter. 
enoe  in  the  bodiea  in  oontaot,  bnt  tba  tanw  body  in  % 
stab*  of  minnta  inbdiviuon  ii  equally  effeetlTB. 

Tha  result!  wUeb  haTe  bean  obtained  by  Hngbaa, 
as  above  described,  are  clearly  nntidpatad  by  more- 
than  a  year  by  those  of  Kdison.  In  Jannar*,  IB77,. 
while  engaged  in  peif  eotiug  an  artienlatiag  teleidioiie, 
la  of  tbe  fact  disoovared  by  him  is- 
li.oonducton    have    the     pacnliat 


Edison 


proporty  of  vaning  their  reeistansa  with  p 

To  the  centre  of  a  diaphragm  was  attaohsd  a  spring 

'      t   of   which,   and 


inrpnsiDg. 


of  sound,  bnt  its  artionlatio 


t,  instead  of  taking  a  u 
a,  gattaperoha  may  be 

.„   -.  ,-,»  to  foTiia  the  puutci   

which  should  bo  in  an  iron  chose — into  the  soft 
guttapercha.  U«re  is  a  Cnst,  and  here  a  pieo 
loft  guttapercha.  I  now  put  them  into  thepr 
snd  apply  pressure,  and  in  a  minnta  yon  inll  see 
irhat  a  good  impression  it  ii  possible  to  get  by  this 
nesiUB.  Of  course,  electrotypLng  on  tha  guttapercha 
,1  very  easy,  hut  tha  aiamples  on  the  table  will 
iluatiate  the  matter  sufficiently. 

The  doplh  of  the  relief  ohtainabte  by  the  swelled 
^latioe  process  is  about  equal  to  that  of  snordiaory 
risitiog  cord,  and,  where  large  auifaoea  of  white 
iccur,  it  is  uocessary  to  deepen  tha  plate  in  these 
parts.  This  may  be  dona  either  by  cutting  ont  the 
setal  from  the  finished  plate,  or,  in  most  csmcs, 
liently  by  raising  tba  surface  of  the 


iodide,  pnlveriaad   gai  retort   oarbon, 
of  silk  fli 


amorphoni   pbaepbcmis,  fiiudr 
any  sulohidee.^  tnlts  of  silk  fibi 
I  with  mntals  by  ehe 


metals,  many  sulphidee,  t 


Ividel 


ih)  method  which  is  rounded   uu    i,ue   Dnoiunii  oi  .1    ..-..--..  - 

(dltine.  These  admirable  phototypic  blocka,  wUh  iio;-''!.  l«t  't  be  waa,  steanaa,_or  guttaMrcli! 
ETlWlaa  bas  lent  me,  «e  done  by  a  method  E^^'''?  l-e/l«to,typ.c  copper  11  to  be  depouted. 
*Uah  he  baa  perfected,  hut  the  nature  if  it  ho.  not  ^'"*  ■'"  .^'*,  '*,»■'?  ^l '"''']''«  "  '*"''  "^  !',*T""' ,°', 
ta«  made  public.  Mr!  Dolks  was  the  first  to  in-  ""  '"  ^  'E'*  ^"^i  "?  f.-"*^  '""'^  "',  °'.'*' 
M«»  phototypic  block,  into  the  Kngliah  market,  I  '^  '"">"'«'■  b"^.  If^".^"'"]?  ^^ ."" 'T,,''„'*";i" 
ttiif  you  carefully  eiamine  some  of  his  epeoimeni  "  '".,'"'  .S '.''"'  »«H=d.atniam  flow  down  the  warm 
WcannotfaUtobeatruckbythefinoneaaa^^  pencil.  This  stream  is  allowed  to  flow  on  those 
rtcHon  of  the  detaila  ,  ports  of  tha  monld  which  rcijiure  railing. 

B,   the   following  modification   of  the   awelhrf  ,    .M"'t  commerciai  phototy^pers  .  — -■— 


»TLi. 


tsktiae  ;prooeBi  . . ,„„    .„  -.».™miuH 

nuy  of  the  difficulties  of  the  methods  alrwdy  pub- 

We  start  with  some  clear  sheet  gelatino  about 
use-thirtieth  of  an  inoh  in  thickness.  This  can  bo 
mared  by  drying  a  layer  of  gelatine  solution  on  a 
[W  of  waxed  glass,  or  it  can  be  purchased  tf  om  Mr. 
^nehasen,  of  Great  Qoeen.street.  To  make  this 
IWne  senaitive  to  light  it  is  sooksd  in  3^  per  cent. 
MMn  «f  potasainm  bichromata  until  it  becomes 
j™,  it  is  then  laid  on  a  jrieoe  of  clean  tclasa,  and 
useiceBS  of  the  solution  is  removed  by  an -—'■" 
>|«  of  the  sqneegeo.    The  plate  bearing 


vith  producing  a  very  slight  relief  by  pheti 
proper,  and  they  then  dei-'pcn  by  band  work. 


rupliy 


ON  THE  KICROPHONE  OF  HUGEES. 

A  T  thu  meeti 


if  the  Royal  Sucictj  on  May  9th, 
.ilcy  pneentcd  a  paper  by  1).  K. 
lagh^B  of  London,  on  tbe  action  of  eonorous 
ibrations  in  varying  the  fom  of  an  deotrio  ourreut. 
?bo  results  described  were  obtained  in  na  atlenipt 
0  investigate,  by  means  of  the  tehiphona,  the  effect 
in  tbe  eloatrioal  behavior  of 


o(  tha  sqneegeo.    The  plate  bearing  the  wet    "  ■>"■«'"'"""">  .""  >"=  '"™'?tr'  """" ." 
in*  is  th«2^^  in  a  w«m,  undphStowaphi      '""f  \  ""'?  "  P"'!"  ^''*^.  "f  "™  «^.  '"*'' 

Kffif,£^rcf ;isr^rr.;si -1S4"^^^ 

•U  nad,  fofexnoau™  undtT  tbe  u™tive    and  ?w  .  ""^d  bceakiag  tbe  Circuit  with  the  broken  ends  ot.tbe 


■U  nady  for  eipoaure  ucdtTtba  negative,  and  this 
^•eare  may  but  from  10  to  20  minutes  in  aanshine 
*    eonreipoadingly  longer  time  in  the  shade. 

laewtaketheezpoiedElm,  andput  it  into  wnlar 
Hmik.and  you  will  pfrceive  that  those  ports  which 
■■e  pToleoted  from  the  light  begio  to  swell  im- 
■MittelT,  white  the  eipoaed  parts  refuao  to  swell  in 
[■•  watw.  The  aoaking  should  Isst  several  hours, 
Mas  we  cannot  spare  that  time  I  will  take  a  gcla- 
'"»  iriiich  haaj  already  soaked  tbe  neoessary  Umo, 
ud  make  a  ait  (ram  that.  For  this  purpuse  I  lay 
ss  wet  gelatina  film  on  a  piece  of  elass,  exposed  side 
'I'mudi,  and  squeegee  it  down  as  before  ;  you  see 
Est  it  adhoca  to  the  glass  quite  easily,  and  after 
iving  made  its  surface  dry  by  dabbing  with  a  soft 
blk,  a  little  nl  is  applied,  and  distributed  over 
la  nntaoa.  Mow  that  tho  exc«sa  of  oil  bos  heen 
WOTed  bya  left  cloth  I  pour  an  plaster  of  Paris 
>  a  tUokneia  al  aboot  an  inch,  taking  care  to  re- 
■Pta  BMy  air  babblei  by  tbe  appUoatioD  oF  n  ramni's 
•ir  Irmh  thiengli  the  ligoid  plaiter. 


iply  by 

^th  two  nails  placed  side  by  side,  a  third  lyiag 
upon  tbem  at  right  angles  breaking  or  loisoniag 
(Ontoct  whenever  aabjeictcd  to  jar,  even  by  aoand 
iiavcs.  Tea  or  twenty  nails  piled  up  log.  bnt  fashion, 
Luercasod  tbe  effect,  and  a  piece  cf  steel  watch  chain  . 
worked  very  well.  Still  bettir  results  were  obtuned 
liy  tha  use  of  a  metalUc  powder  in  a  gla°s  tqbe,  tho  ! 
instrument  in  this  form  being  so  aenaitiva  aa  to  , 
nrodaca  articalato  speech.  All  Sualy  divided  coU' 
riuotora  which  do  not  reodily  oiidiie,  such  as 
platinum,  mercury  and  oarboo,  or  still  better 
iselalliscd  carbon  (willow  cbareoal  heated  to  white- 
<>e43  and  plunged  into  mercary]  may  be  used  for  tbe 
{iurpa*e,  a  gloss  tuho  Ellcd  with  anch  anbstaoces, 
i.nd  propidod  with  wires  for  inaertion  in  a  circuit, 
licing  called  a  "  transmitter.'"  Exposed  tO  sound, 
fivcn  when  quito  inaudible  to  the  unaided  ear,  the 
naistauoe  of  the  trouE 


liBcs,  Ac.,  he  was  led  to  adopt  a  disc  msda  of  the 
lonipbUck  from  petroleum  amolie,  and  to  nae  it  in 
the  primary  eirenit  of  a  anull  indaetion  coil,  lliia 
constitutes  the  oarbon  telepbona,  whioh  oertaiuly,  for 
long  cireuita,  ii  tba  loudest  irasmitter  known.  In 
June,  1S77,  he  described  a  new  form  ot  relay,  based 
an  the  principle  of  Tarying  resiilanoa  by  prossure, 
using  djcss  <i  carbon  on  the  poles  of  tha  reoeiviag 


the  cores,  disol  and  armatnr 
When  a  can«nt  paiied  through  the  magnet,  the 
srmatare  was  attracted,  eomproaed  the  carbon  diso, 
liminisbfld  its  rssistance,  and  so  inoraased  the 
current  strength  in  tha  seoondory  cireoit.  Since  tba 
diminution  of  tha  resistance  is  exactly  aa  the  prcs- 
iure,  the  relay  translated  tha  varying  current 
itrengtb  of  the  ona  circuit  into  a  varying  cnrrent 
ilrenitth  in  the  other,  of  precisoty  similar  character  ; 
'.bus  for  the  first  time  making  it  posaible  to  relay 
Lclephone  currents.  That  the  eSsati  thni  obUdned 
tiy  bdison  aredne  simply  to  Tarying  external  con- 
wct,  wa«  first  proved  by  C.  Biehardi.  of  Hartford, 
in  July,  1877-  Flodng  a  graphite  oylinder  between 
the  jaws  of  a  vice,  platinum  Wtery-ooalaots  bmng 
provided  at  tba  ends,  he  found  thot  the  reaiatanos  of 
ibe  cylicdar  to  on  eleotrial  earrent  diminished  ai 
iho  jaws  of  tbe  vies  were  bronitht  together,  exoatly 
Ds  asserted.  Batif,  inplaoeof  oontacts  at  theands, 
tho  oonneetioBi  were  made  bf  winding  platinaa 
ivtra  round  the  eylinder  Joit  mnde  tha  ends,  no 

variation  of  tba  galvonomater  de&eolion ' "* 

on  ineieaaing  t^e 

lively  thattbephe . 

by  i!^dison  depends  apon  tba  simple  fact  that  a  great 
rariotion  in  the  resistance  of  a  lemi-condnotor  takaa 
lihioa  on  varying  the  surfaces  of  contact  by  pmaore, 
iho  variation  ot  reiistanoe  btnng  directly  as  tha 
liresaure  exerted. 

It  would  icam  sufficiently  cviilcnl  that  the  phe- 
nomena, of  Hiigboa  and  Edison  alike,  are  dne  to  the 
varying  resistuce  of  an  electrical  drcnit  ot  the 
|K>int  or  pointi  ot  contact  The  correctness  of  thu 
''iplinotion  is  proved  by  tbe  increase  of  the  effect 
irith  mnltiple  contacts.  Ibis  is  aecompliahed  by 
[lughps  with  finely  divided  mnterials  such  as 
rueMlised  csrbon,  or  metallic  filings  or  carbon  frag- 
menta  in  a  gloss  tuba  ;  and  by  Edison;  by  tayera  of 
lilk  covered  with  graphite,  by  several  cylinders  oE 
graphite  placed  inarow,  or  by  incresisiDgthesurfocc 
of  bis  carbon  button.  The  extreme  sensitiveness  of 
Iho  Hugbm  apparatus  is  fnlly  equalled  by  that  ot 
hldiaoD,  all  the  phenomena  deacribed  with  it  being 
readily  repeated  with  Edison's  carbon  tranamitter, 
lolly  it  a  carbon  button  be  ased  which  bss  been 


a  preasnre  1  thus  proving  coneln- 


<vorkedo\         .    . 

oiinute  division.    Tbe  tick,  tha  brush, 
oon  all  bo  heard  with  it.    For  nnrnost 
telephony,  however,  this 
obJBCti—    — ■■ 


if  practical 
ime  by  Edison  onl^  iltsK 


lASoiAmsBlbiA'Ciik  widMh'^fM»a!»i'< 


ENSLI8B  HECBAinC  Aim  WOBLD  OV  SCIENCE:  No.  697. 


Am:  a,  UTS. 


H  u  tha  mierophoDt,  4Iui  mppkntiu 
HUB  tarn  man  unriliTS  th*  IcM  tha  pnunre. 
HonOTW,  the  tut  Vbai  Hoghtt  tnuniita  speeob 
irithont  Um  dh  of  •  disphragiii  doei  not  affect  the 
qmMtioa-  EdiMm,  monthi  ago  nplaoad  Uus  nbratiDg 
diuhflWB  id  fail  telapbMu,  hj  a  plate  of  netal 
ngtUr  attMbed  to  tM  aarbnn,  and  mttuib  to 
'nureaung  the  aurlaeeoD 


*»••  dilMtl]'  agBinst  the  oirboa  itwlt  aa  in  the 

. L___      piuUy,  Editoa  hai  otiliMd  the  nrr- 

»  oF  carbon  oontaota  b;  preainre,  in  toe 

~*   ~i  appantiu    bj  wfaicli    minute 

lure  maj  ht  mmnnd,  and  haa 

d  it  lo  the  


kted 


and  to  tbe  prodnotian  of  a  rhcoitat  of  great  eimpii 


is  1«M.    It  makeg  no  difference  whether  the  index 


The  instroment  I  have   thne  deaenbed  may  tie 
>DuIr  modified,  BO  a>  to  illoatrate  other  ' 
plieiiomena  of  rotarj  motion. 

remoniiB  tha  iodei  and  point  from  ilie 


etad  at  the  li 


>  tia 


Liierewing  tha  lapporting  piaoe  from  the  top  of  the 
Frame,  the  frame  nu7  be  eoapeuded  in  a  horiiODtal 
pHitiDU  npOD  p^ted  eoreix  in  a  fork  wbiob  it 
^ipported  npon  a  vertioal  piTot,  as  ihowa  in  FIr.  2. 
The  HHnted  ecrew  that  eateri  tha  ininlated  etnd 
i^  inanuted,  and  oommanioatea,  by  an  inialatad 
nice,  with  mercuT  oontained  in  an  annular  tuIciu- 
ilB  cup  on  the  fink  sopportinK  pimt.  One  of  the 
binding  poala  ia  oouieakd  with  the  pirot  of  the  fork 


XZ.ECTKXCAL   INDICATOR  TO  SHOW 
THE  BOTATION  OF  THE  EARTH  * 

ALTHOUOH  the  apparent  diiplacemant  of  the 
pbuM  of  Tibration  of  the  pendulum  bad  long 
ban  notiaed,  it  woa  not  nntU  the  rear  1852  that  the 
taet  waa  ooapled  with  the  dional  rotation  of  the 
•arih.  In  September  of  that  jaar  H.  Foneanit 
a  dirtingoiahed  Frenoh  phjeioat,  enependeda  ball, 

&B«<uii  of  a  fine  wire,  from  tba  dome  of  the 
Uieon  at  Paria,  and  for  the  firet  time  in  tht 
Uito(7  of  the  world  made  riubla  the  rotatioa  of  the 
wrth.  Hut  pendulum  tbna  formed,  after  reomrinB 
an  impnlM,  -ribraled  for  maoT  boore,  and  preeerred 
ita  plane  of  ribration  while  the  earth  alowlj  turned 
tinaier  it.  Thia  aplendid  experiment  waa  enbae- 
qnntly  repeated  at  the  Capitolat  WaaMoRton,  and 
at  other  plaeei,  and  ia  now  ahout  to  be  agun 
peifonaed  in  Parii.  Soon  alter  the  pendidum 
experiment,  Fonoault,  to  illnatrate  the  aame  thing, 
oaDatruotad  a  nroeoope  whiah  wai  a  modifieation  ol 
Bobnenbergari  machine.  Thia  nroeaope  reoeind 
a  TotaUng  impnUe  from  the  hand  of  the  operator, 
and  ike  momentnm  of  the  diie  was  depended  on  to 
oonlinBe  the  rotation  for  a  eoffioient  length  of  time 
to  ^dbit  tbe  movement  of  the  earth .  "tM  duration. 
of  the  rotar;  morament  thus  prodnoed  ma>t  haT« 
been  ehort,  and  the  result  uniatiafaetorr-  Beoog- 
nUng  tha  deairabilit;  of  a  more  praotieable  meant 
of  »»»Mn»  neible  uie  diurnal  morement  id  the 
aaia,  I  have  m»de  the  aotion  of  the  gymaoope 
oonunoiw  br  aniljing  e1ectrieit]r  aa  a  pmpdliag 
power.  In  Fig-  1  (wUeb  lepreeenta  tha  maehine 
arranged  for  the  ^nrpoee  named)  tbe  raotangnlai 
frame  which  eontaina  the  wheel  la  lapported  by  ■ 
flae  and  rerj  hard  atael  punt,  whiek  reeta  upon  an 
agate  etep  in  tke  bottom  id  a  email  iron  onp  at  th( 
•ad  of  the  arm  that  ia  aupported  bj  tbe  etandatd. 
The  wheel  spindle  tumi  on  aarefnUr-made  ttrel 
points,  and  npon  it  are  placed  ' 
Bad — which  operate  """  — 
Tba  horiiontil  aidea  i 
the  Tartioal  aidea  are  iron.  To  the  Ttrkieal  aidee  are 
attaobed  thaooras  of  theelMtro-nugneta.  There  are 
two  belieaa  and  two  oorea  on  each  >ida  of  the  wheel, 
and  the  wheel  has  attached  to  it  two  armatuiw-' 
ooe  on  each  aida — which  are  arraoged  at  right 
angles    to    each    other.     The    two   magnets    are 

raitalj  arranged  in  reapact  to  polarity,  to  rendtr 
inttrnmaut  aatatic.  An  iasnlated  stod  projeetii 
(rem  Uu  middle  of  the  lower  end  of  the  frame,  to  re- 
OiiTe  as  index  that  extends  uearlj  to  the  periphery 
■tl  tha  mrcnlar  baas  pieea,  and  morea  over  a 
^radnatad  eemimronlar  aeale.  An  iron  pmnt  pro- 
jeote  from  tbe  iuanlated  atud  into  a  mereary  cop  ir. 
the  oeatM  ol  the  baae  pieoe,  and  ie  in  eleotrioal 
_.__.!._  ^ith  the  platinnm-pointed  aorowe 
I — !-,„       tJ^^    ourront-breakioB 

_.-   with  the   terminala  of  the 

wires,  and  the  magnets  are  in  electrical 
aommBDiattion  with  the  wheel-aoppotticg  frame. 
One  of  the  Unding  pasta  is  oannected  by  a  wiro 
with  tka  mercury  iii  the  enp,  and  the  other  u 
oonneotad  with  the  atuidard.    A  drop  oE  mercurj  i» 

tlaoad  in  the*eap  that  oostains  the  agate  at«p,  to 
win  aa  electrieal  oonnectiou  between  (he  iron  cup 
and  the  pointed  aerew.  The  imtrameat  is  cOTerul 
wiUi  a  glaas  ahadeto  exclude  air  currents,  and  its 
base  pieoe  is  previdod  with  levelling  aerewa. 

The  enrrent-breaker  is  oontrlred  to  make  anil 
break  the  current  at  the  proper  instant,  so  that  tho 
fall  effect  of  the  magnets  is  realised,  and  when  ti.i: 
binding  posts  are  connected  with  four  or  six  Bacseii 
oella,  tha  whaet  rotates  at  a  high  Telocity.  The 
wheel  will  maintain  its  plane  of  rotation,  and  whan 
it  is  brought  into  the  phine  of  t)ia  meridian,  tho 
index  will  appear  to  move  slowly  orer  the  scale  in  a 
direction  contrary  to  the  earth's  rotation,  but  i  a 
reality  the  earth  and  the  acale  with  it  more 
from  wBstto  east,  while  the  index  remains  a tationary, 
or  nearly  so.  If  the  index  were  absolutely  moUon- 
leas,  the  acala  would  mare  under  itat  the  rate  at  li 
an  boar  (st  tbe  poles),  but  owing  to  frictioa  tlii; 
motion  ot  the  acale  ar  apparent  UMtion  of  tbe  indti. 


By  remonng  the  weight  from  tbe_  pivot  at 


and  other  oommnuioatea  with  the 

mlcanite  eup.     When  the  inetrnm 
with  a  battery,  tha  wheel  revolres 
[disturbed  will  —     "     '      ' 


.  .,  tbe  wheel  beafdae  nrolTlng  Mite  owBMh 
will  turn  in  a  plane  paraOal  wttb  iti  ada.  U  Ik 
appaiatia  be  tnmad  on*  tha  vartioal  pifot  in  lb 
opposite  diraotion,  tbe  rotatioa  of  tha  wheal  on  ita 
new  axia  will  bo  reTened,  and  bj  osdIlatiB  tb 
apparatus  on  the  Tortieal  piTirt,  tka  wkaal  aod  fins 
mil  roTolra  rapidly    on  tka  podoted  flsraws  Hat 

.npportthe  frame. 
The  law  controlling  these  moTamenta  is  as  (oDoat . 

'  Where  a  body  ia  aoted  upon  by  two  arateaai  tt 
fiiroea,    tending  to   prodnoe  rotntiona    aaoot  tie 

aparate  aiea  lying  in  the  aame  plane,  tba  resnltaal 

uodoo  will  be  rctalion  about  a  new  axis  aitwtoils 
the  same  plana  between  the  direstaona  of  Ibeolktt 

By  means  of  this  ooctinnonslr  operating  pia- 
rope,  Dr.  Hagnns'  sxperiments  shoinng  soma  si  Iks 
kusea  of  deflation  of  projeotilea  may  be  darfj 
ihibited. 

In  a  latter  by  Prof.  A.  M.  Bfayar  in  a  rabsqg^ 
number  of  cor  contemporary,  the  writer  nays  r-fbt 
reading  ot  tbe  article  by  Mr.  Ghorga  H.  HopUssea 
tha  "  Eleotrioal  Indieatw  for  Sbowing  tka  BntaBm 
of  theEartb,"  baa  aonested  an  addition  to  tb* 
sppscatuB  which  will  tettder  tba  eiMimeata  witklt 
'  Duke  manifest  thalotaliea  tt  the 
earth  after  the  gyioaoope  baa  ron  for  only  a  minata. 
If  he  wiU  attaoh-a  plau  or  ooneaTa  mirror  to  thi 
frame  of  tbe  gyreaeope,  and  reflect  a  beam  of  Hilit 
From  the  mirror  to  a  seraen  be  will  hare  an  iidst 
which  may  be  of  oonaiderable  length,  <^na  weight, 
and  hare  no  momentum.  If  tha  Stance  et  tbe 
screen  from  (be  mirror  ia,  lay,  ten  feat,  Unb  the 
Bpacea  orer  which  the  light  paasai  m  tha  KteeD  ail 
be  the  same  as  those  which  wonid  be  paiaedt  0T«r  by 
s  rod  20  feet  long  attaehed  to  the  griosoope  aa  n 
index.  This  ia  becaose  the  angle  of  de&eobon  tt  tht 
lefleoted  beam  is  alwaya  double  of  that  al  the 
sngnlar  defleotiou  of  the  mirror. 

The  apparent  angular  motion  per  hoar  al 
Fonoault'a  pendulm,  and  of  hia  gyrosoopa  fwaSsw 
ing  the  earth's  rotation  ia  eqnnl  to  15°  moltiptiadhy 
tha  sine  of  the  latitude  of  the  plaoa  where  tks 
pendulum  or  gyroecope  ia  mounted.  Cyiing  Us 
latitude  of  New  York  40°  47,  we  bare  Vtr  aa  tb* 
emount  of  hoarly  motion  in  aximnth.  But  aa 
the  reflected  beam  mcree  through  doobla  the  auls 
of  tha  mirror  attached  to  the  gyraaoopa,  we  bare  if 
34'  ae  the  honrly  angular  motian  of  the  rafleelad 
beam  of  light.  In  one  minnte  of  time  the  beam  wiV 
more  through  1.60th  of  19"  34',  or  tbroogh  IH 
minnlee  of  are.  Thia  angular  diaplaoememt  ot  lbs 
beam  will  eqaal  '67S  of  an  inch,  on  a  eereen  ten  fell 
iliatant  from  the  mirror.  In  ten  minatea  of  time  n 
itly  see  the  ipataf  light  on  tbeaoeoi, 

, a.if  « 

imppoae  the  beam  to  bare  atarted  for  a  diraotion  at 
fight  anglee  to  tbe  screen-  The  diatance  throogt 
ahich  the  apot  of  light  traTcls  will  be  greater  dnriall 
inooaeding  10  minatea  of  time,  for  tha  distanees  «{U 
be  tha  Ungenla  of  tha  angalar  defleotiona.  IF, 
bowirer,  the  screen  haie  a  ojUndrieal  snrfsee, 
with  a  radius  tqual  to  the  diatanoe  of  the  axb  of 
rotation  of  the  gyroscope  to  tha  rcreea,  then  thsiprt 
at  light  will  trarel  over  equal  diatanees   in  sqnal 

For  accurate  meainrements  of  the  motion  of  llw 
(yiTMcope,  it  will  be  bettor  to  place  a  borisoatsl 
scale  ot  equal  parts,  facing  thamirror  at thadistaBce 
of,  aay,  fire  to  ten  feet,  and  riew  tha  ladeetioo  of 
thia  ecale  from  the  mirror  by  sighting  tbroogh  s 
teleecope  with  cross  threads  in  its  focns.  With  sea 
an  arrangement,  two  or  three  minutsi'  obaamliM 
on  the  motion  of  the  seals  OTer  the  cross  threadi  ^ 
the  teleioope,  will  au&oe  to  giro  tbe  amoonl  a 
angnlar  motioD,  which  may  be  compared  with  lbs) 
which  theory  reqairei,  and  which  la  computed  ij 
any  one  who  has  a  table  of  natural  sinsa.  Ha  aili 
find  the  sine  oorrespooding  to  the  angle  of  tbelali- 
tnde  of  tha  place,  and  muHiplj  this  by  15'  (tie 
hourly  angular  motion  at  tha  polea  of  the  aaitlil  i 
he  will  then  take  I-OOth  ot  tbe  prodoot  for  tl< 
angular  motion  in  one  minute,  and  doable  thia  loA* 
to  allow  tor  the  doubling  ot  the  angle  of  reteetiN 
Foncault  suaFflndad  hie  gyroscope  by  a  atrandol 
i.andif  Mr.  Hopkins  will  ai«fi 


undisturbed  wQl  remam  la  *'«,""»''''»''  '"A*''"'' J '    Ibis  mode  of  snspension  in  place  of  tbe  atael  paial, 
was  started.    If  a  amuU  weight,  anoh  »  ■  tsy.  ^     ^    ^j,      j  ^d  ot  the  fricUon,    which  ahonfile 


spindle,  the  frame  oontaiajng  the  wheel  does 
I  turn  quickly  on  its  pints  as  might  be  oipected,  oi- 
as  it  would  if  (he  whoot  was  not  revotriag,  bat  tht; 
entire  apparatus  immediatBly  begins  to  ruTolve 
I  alowly  on  the  rertioal  pirot,  while  the  weigh(ed  sido 
ot  the  frame  descends  almost  imperceptibly.  'TrauB  - 
fer  the  weight  to  the  opposite  pirot,  and  while  tht> 
wheel  still  retolrea  in  tha  aame  direction  th<> 
lappantua  wiUrerolTe  on  the  rertical  pirot  in  tb<.' 
[opposite  direction.  The  rotary  moTemont  on  tho 
Tcrtical  pilot  is  in  opposition  to  the  friction  of  tb  i> 
wheel— that  is,  the    apparatus  if  rotated  Oi 


gyroscope. 


vertical  piTOt  by  the  (notion  ot  tbe  wl 

'B^O.K.  BoniMM,  ia  tte  Scunl^  Jmncru.         |  pints  would  be  b  tba  oppoaite  direction. 


good  description   . 

_.__     with     four      engratings,     in     Aiago' 

'Aatrono'mie  Populaito,"  Tolume  3,  page  50,  e(  « j- 
I  have  during  the  past  winter  repeated  di 
Foucaalt  experiment  with  the  pendolom,  and  !■• 
apparent  hourly  angular  motion  ot  tha  instmaist 
correspond  quite  wuL  with  the  tlworetic  ealna.  Tks 
bob  of  mj  pendnlam  waa  a  Ihir^  pound  aiMMB  ball, 
which  I  doated  in  a  hamiapharakl  bawb  eeataooM 
meroary,  and  thoa  foaud  out  tha  poaitioa  tka  ^ 
has  whan  ita  esntre  «f  flrari^  i*  ia  a  nriiaal  haa 
with  ila  centra  ot  flgnia.    Tbe  kail  waa  soaaaaiai 


verlical  pirot  bT  the  tnction  of  the_  wheel  on  its    in  the  same  position  it  had  whan  it 
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ing  u  Lanb«rt'(  "  IvCtninc  prooai  (i-;, 
!t*  ill  rfjtri  Uul  it  ii  gannine ; — 
"tui'i^jr — AlbmnmuM  joor  gkii  u  ogail 
wn.— Ths  Iwhtnintr  ntgrntin  oallodiDn  win 
ifinitd;,  Uditiant  mid;  for  ote.  Cir,' 
'  "- ■    d  plftt8,  lOlfiiriDg  the  61::, 


plate  in  wHioD  bi  tba  bstfa,  ud 

a  th>  greMj  linei  hnt  diMppond.    Tls 

n  mnit  ba  abtolateli'  In*  from  all  aotinir 

0  kaTB  the  Buxiniam  of  rapidity  the  pUt" 

spowa  u  MMD  of t«r  nmoral  from  tha  bath 

a.    Filter  and  thin  the  oollodioa  u  oaual 

■IT. 

-UaaaO}  the  fint  bath  HPt  ;•  ft  tn-n~. 

and  reu]i  (or  immediale  a 


''Taatiranj 


(ith  diitilled  water . 

7  [cniai  to  tha  ouDog,  kaapinc  a  liltis  ol 
ntrated  lelatioD  to  itrenirthsD  the  bath 
oaary,  to  karp  it  at  rortj  Brauii  to  thi- 
Lfter  tha  bath  hu  bam  in  oM  for  aotn^ 
II  nctnrall;  dateriorata,  from  tha  abaorption 
1  and  ether  and  an  oieaai  of  iodidaa.  It 
MB    be    mdcred    alkaline    with    liqnid 

or  weak  eja-iide  ot  potouiam,  adding 
pator  equal  to  oae-hilf  the  qnantity  of  the 
anderaponta  in  the  naaal  way  to  Ht 
nantity ;  thm  aipoM  to  the  inn  natil  a]  I 
ion  eeatea,  and  whan  oold  flltor  twioc 
elun  filtan.  8ea  that  the  bath  ii  id 
or^  (rraina  to  the  oonea,  or  nuke  it  lo  bg 
her  diabllod  water  or  soma  of  the  raaerrad 
ted  silver  eolntioD  ;  alio  add  lafficietit  C.F 

to  show  tha  elifihtMt  trso*  of  acidity  on 
.1  paper  after 


wfiieh  aerionil*  deteriorate  the  paif  orouui 

otherwiw  moat  axaeUantobjeotim. 

Tha  caoM  of  thia  impvfaetiDn  liea  in  11 

•tanoa  that  the  ehanga  in  tberalatiTa  diatanca  of  i\ 


r  short  woiiinii[  distanea  will  with 
'    "     '  '\e  tbiekeit  corarinc 

r  it  nnihanied.    4. 


I,  B8  any  lataral  dia- 
whatna.    Tha  floid  betwMB  the  troi^  lene 


rayi  will,  as  soon  as  tha  ohiec  t  chanoa  whatam.  Tha  floid  hetwoa  the  tront  lene 
IT  gbaa,  sofrrr  from  a  sphanoal  "d  the  traneparent  pstaUel  di««  is  ^lyeeriae,  whieh 
Mpooding  to  the  thiekoeas  cf  i  has  lO  far  answered  iU  eipaatationa  m  a  moat  salaa- 


t  when   as  nearly  aeatral  ■ 


iimt  the  bath  is  too  acid,  to  ttaat  it  wiUi 
monia  or  weak  Djsnida  of  poUssiam.     If 
in  the  bodf,  and  oannot  ba  rabbed  off,  ;< 
that  the  bath  ig  too  slbdine ;  then  treat 
leC.F.  nitrieaeid. 


It  luing.     Tha  derelopmant  most  ba  OOB. 
>Dg  as  poedbla,  being  nnnsnalJy  slow  i  it 


in  a  tray,  and  aflei  „         _. 

out  any  bad  resalts.  Should  the  inbject 
rod  an  annina'.ly  short  eipoaora,  allow  thp 
'main  in  the  holdai  a  few  minoles  after 
•cfore  doreloonieat.  If  the  picture  flub 
nly  in  tha  deTalopment,  throw    oft    thp 

dereloper,  and  roik  tba  plate  qaickl]' 
proper  density  is  obtained.  Shoold  the 
ralop  with  too  nach  hardneas,  radaee  the 
t  the  derelopar. 

-Fii  in  hyposnlphita  of  aada,  as  oinal ; 
irgatire  looks  too  hard,  a  dash  of  cyanide 
im  will  aaftan  it,  hot  it  must  be  need 
and  not  too  long. 

(lior,— Tha  Bontinnator  ia  rarely  needed, 
dd  to  it  an  aqnal  qnantitj  ot  wster,  and 
)  of  a  ten  par  cant,  nitrnla  of  silTer  sola-  | 

moment  of  luiiig.  It  ia  only  need  after  i 
it,  to  bring  ont  Uia  details  of  an  under-  | 
iBtire  when  the  deraloper  fails  to  do  so.  i 
li/ier.— Very  seldom  neocaaaiy,  being  only  , 
tain  greater  iotansity,  when  it  takai  the  i 
a  contiDDitor.     Dilnte  it  with  Gts  timn 


dtoctad,  afleeta  prineipaUy  the  chramaiio  abivr*  oan  Tary  easily  be  ao  airangad  that  tlie  fradoationa 

tions,  while  the  optioid  inflnaDoa  of  tha  oarerin-  on  tba  adjastaant  rimiodiilate  exactly  the  thiefcneia 

glass  prapondcratingly  diatarbs  tha  comotioi]  oE  tb,'  of  the  ooTer.    7.  Anr  OMnal  and  nna<roidable  detect 

spheneal  aberration.    For  instance,  it  both  aberra  in  the  moTamant  of  tue  adinstment,  has  ~  —' 

tiona    of  an   objaotire  are   eorreetad  in  the  bee  on  the  oentretng  of  the  oMa  " 

manner  for  sooh  rays  as  an  refleoted  from  an  uii  placamant  of  the  parallu 

eOTWad  obJMt,  theaa  rays  will,  ~     -  . 
is  plaoed  nnder  a  DOver  gbea,  ■ 

the  ooraring  glass— in  othw  wotda,  tbe  raya  passing  I  Faatoty  manner.  Objeettraa  made  aaran  months  kfO 
thtoDgh  the  peripheral  parte  ot  the  obfeel-rlaas  '  hare  been  sent  long  diatanoe*  by  rail  withont  lm> 
intenaot  at  a  grtsktai  dirtanoa  fran  the  obiect  tluui  i  pairing  their  affioienoy,  and  irithoat  loss  oi  renewal 
thoee  passing  thtongh  tbe  oaatral  part  of  it,  whik'  if  the  glicerioe.  They  might  perhaps  banaed  tor 
bha  ebronKtic  aberraUoA  ie  floaroely  affected  by  it  i  ream  without  tba  praaenoe  of  any  flnid  bdig 
adjoalmant  for  ooter  thickness  at  present,  I  niepeeted.  This  new  adinatmaot  ii  appUoable  as 
.  -  -',  tbe  relations  of  the  abnrstions  are  eiaatl,\  ;  veil  to  immarsion  aa  to  dry  working  ot^tiras.  It 
the  rerarae,  (or  by  moving  the  front  lenii  away  tmi:  Jeaerres  to  be  mentioned,Jiowetar,  that  for  immar- 
Iha  other  lanaas  u  the  system  the  object-glass  will  lion  objectirea  the  adTantages  of  eqnal  working 
tieooms  mora  chromatically  than  apharioally  listanoea  for  every  cotar  glasa  thidnieaa  do  not 
sorraetad.  An  obifot-glaas,  therefore,  which  W  :  aist.  It  ia,  however,  tha  reraraaof  what  itis  with 
twen  properly  corraoted  for  madiam-oover  thickness,  iha  old  adjastmanl,  aa  the  working  distance  wiQ  be 
for  inatanoe,  can  by  means  of  this  adiostment  b"  I  the  fortbw  the  thicker  the  oovwmg  glaai  happens 

idJDSted  ao  far  only  as  to  correct  either  tha  spherical    to  be.  

ibarration    abaolnldy,   and   leave   tha   chromatii^  '  '  '. 

iS^.  SrSSIiritai'Si.™;^,,'. ;  ihs  composition  and  woedho  op 

j^d  OTSi-iomot  the  iphnicid  abamtion  io  inch  «  ALLOTS. — L* 

•»ju  tolKTS  OS  both  nmnaato  ot  eqiul  nlat.  \  ,^v  .u  tfc.  v t.i.  ...  »..  .(()..»_«.* 

SMldea  thu  th,  diitortiou,  ipheriwl  u  whU  »s  O  .'  ^™  ^^-St^J^.^n.^^rf!'!^ 
.ihromhtl..  uooolr  .t  .  miim.m  whm  Ih.  !..«  'i/,  J"" 'K/I.J?^'.?^^  jS,?!H 

W«.."5S'",hl'^\ySt.!Sr.l.  ."  '"T'H'''^''!:*"5''•»^"*,'!'™r• 
doloolilh.di.lortlo...d«ilo.r.p|»»™o?,rth;  i  ^"!S"  !^« ."".'*'■. '!'"'  Sk'."?"!*™  "'  -l-*"- 
of  the  Said  onpleaaaotly  apparent,  bat  t-    ' 


nterfere  seriously  with  (he  definition. 


their  tosilrility  ol 


Farthermore,  the  changing  oF  tha  relatWe 
iatanoes  of  the  lenses  composing  the  object-glass 
(rionsly  distnrbs  the  focal  relation  of  these  lenses, 
rasing  a  change  in  tha  magnifying  powers  ot  tbe 
ijeet-glsaa  which  intorferes  seriously  with  mioro- 


I  of  a  neak  silver  aolntion.     It  should  ba  . 
illy,  aa  it  gives  a  very  strong  oolour.  ' 

d  carefol  to  have  tbe  glaaa  perfectly  clean, 
organic   matter  causes   fog,   and   stops    . 


admit  of  nady  fusion  ;  sad 
ly  means  of  uniting  them, 
~  with  other  metala  with 
in  two  or  mora  of  tbaaa 
..  ._  of  fusion  an  alloy  may  be  formed 
that  is  of  an  entirely  diffannt  natnra  from  any  of 
its  eoustitaents,  and  by  tha  proeees  of  foundiug 
fiUeya  majbeoastintoanydeeiredfcnn.  The  malla- 
ability  and  ductility  of  theee  metals,  as  wall  as  their 


metals  will  mute  with  othan  in  almoat  any  propor- 
tioa,  aid  form  a  perfaot  ohemical  mixture,  which 
ii  many  oases  prodnoesa  superior  metal  to  either  of 
iis  coastituenti,  while  in  others  the  ohemical  affinity 
i)  limited,  and  they  will  only  nnito  in  oertain  pro- 
{lortiona  ;  and  when  mixed  b^nd  these  proporlioni 
the  alloy  is  only  a  maohanioal  miitara,  and  ottan 
fiirma  an  inferior  metal  to  either  of  ita  constituenti- 
I  hare  given  aavaral  recipes  for  the  formation  of 
nlioya  by  mixing  theee  dilteant  metala  ;  bnt  in  naing 
ttuae  or  other  reeipea  in  forming  alloys  the  foandor 
uuat  not  be  guided  entirely  by  the  rsolpe,  but  ha 
flbonld  use  bis  own  jodgmeut  as  wall,- for  the  metala 
Disy  contain  eartue  impurities,  or,  as  it  ia  termed, 
to   a   poor   metal,  which   will   [midnoe   different 


ho  haa  not  had  praolioal  experience  U 

fiirming  alloys  can  no  more  prodnea  a  perfect  alio* 
from  areoipe  than  a  schoolboy  eon  proauoe  perfeot 
nTiting  from  his  first  copy. 


AUoye  ol  Iron. 
All  admixturee  added  to  iron  make  it  more  fnMble 
than  wheopnra,  although  tha  admiitoree  added  may 
nit  be  a  metal.    Lead  can  ba  alloyed  with  ii-  -  '- 

-aisll  quantities.     A  smsU  a ''  '--■■    ' 

to  be  soft  and  tough,  but 


it  ot  lead  oanai 


To  obviato  all  tha  above-mentioned  difBcoltiea, 

^'r.  Qnadlach  has  invented  a  new  oorar  adjustment 

Tor  objeot-glaaaea,  in  which  he  plaoee  before  the 

Tiont  lena  ot  tha  objeetiva  a  transparent  disc  with 

[>iral[el  sidee   capable  of   being   moved   by  some 

niecbanical  meana  closer  to  or  farther  away  from 

tlie  front  lens-  Tha  general  mechanisal  oonBtmctiDu 

UTaasemaot  ot  tha  objective  ie  shown  very  dearly 

>ciL>i.uiciji..  ,  IM  the  accompanying  engraving,  which  wecopy  from 

_^,^^^^_^.^^^^^  I  He  Pateut-offioe  report-     In  the  apace  into'vening 

lijtwean  this  diac  and  the  front  lena  he  plaoto    a 

'  COVER  ADJDSTHENT  FOE    '  '■»'>"i«"'»  ,^?''*.?'/  "'""""S  t""*''  *^^^  ^  f' 

■'Vn'iOnVV  nRnrnTTVir«e  iii*rly  eqnal  to  that  ot  gisaa,  affording  thus,    by, 

,ttVaL\}trt.  UiUfiUllVhS-'  iFtoreasingor  diminiahing  the  distance  between  the    «i  iron 

all-known  fact  among  mieroioopiate  that    pJi^'el  disc   in  queelion  and  the  front  lena,   and  |  .■"lour  i 
n  glass  naed  to  cover  microscopic  obj^cte  ■  ■noreasing  ot  dimiuishiug  thereby  tbe  thickness  of  '  lir'Lttle. 

e  light  80    as  to   rariously  disturb    the  I  tl*  layarot  rriraoling  fluid  between  them,  a  direct    filly  Sl , — 

image  formed  by  the  object-glass  ot  the    rcmpenaation  for  the  iacreaaed  or  decreased  glass    iiiloyed  about  half-and-half  the  alloy  is  as  hard  *a 
I  cover  of  tba  object,  and  consequently  of  the  abarra-  i  '-leol,  but  it  essnot  be  foraed.    Chromium,  alloyed 
t  of  the  disturbance,  caused  by  the  inter-  ,  tuns,  without  disturbing  the  focal  relstiona  ot  the    «ith  iron,  mske*  analloy  that  i)  ae  hard  aa  diamond, 
the  cover  refraction  with  the  correctiona  1  Ipises  of  the  obieot-nlais,  thus  aroidingtheincrcased    l.iit  it  is  very  difficult  toloalte  thia  alloy. 


it  to  be  eitrei 


snd  more  than  1 


snorb,  anu  monr  tnau  a 

it  to  be  cold-short )  but 
f  oopper  will  increase  the  strangth 
Arsenic  is  parts  a  beautiful  white 
embliug  ailver,  hut  it  makea  it  very 
1  alloyed  with  iron,  makea  a  beant^ 
letal,  and  when  the  tin  and  ir 


■ationsottheobject-olMB,  ia  the  greater,  liitortions,  and  the  disturbance  of  the  msgnifyina 
ire  tbe  more  annoying  the  greater  the  towers  ot  tha  objective  conaequODt  upon  and 
power  of  snch  object-glass,  and  for  thia  iniaporabla  from  the  dieturbanoa  ot  the  focal  rela- 
aore  delicate  mnat  the  adjustment  for  the  titns  of  the  leasea  eompoeing  the  ayitom  of  the 
of  the  aberrslioni  neceeiarily  be.     Tba    oljeat  glaas. 

Ia  of  overcoming  this  difficulty  conaiits  ^ha  advantages  of  this  arrangement  an  obvious, 
»1  meana  for  increasing  or  diminishing  "id  we  hereby  aummariaa  and  recapitulate  them ; 
laf  the  front  lend  ot  tbe  objaet.elaasni<ed  1 1 bay  are  as  followa:— 1.  The  adjnatment  exerts  no 
her  lenses  composing  the  system.  This  I  'Idetarioua  iufluenoe  on  the  corrections  of  theaberra- 
ila  ite  purpose  only  within  narrow  limits,  ti'us,  and  is  equally  as  efficient  for  any  thickneis  of 
A  these,  varions  secondary  faulte  appear    the  covering  glass  aa  for  uncovered  objeota.    2.  The 


._.. .  .  ,      Silver, 

l.j  be  very  hard  and  brittle,  and  very  liable  to 
corrode.  Oold  can  be  alloyed  with  iron  in  any 
iiooont.  It  canaes  the  iron  to  be  more  yellow  and 
I'lugh.  This  alloy  is  priudpally  naed  aa  a  solder  for 
.iibII  iron  oasttngs.  Carbon  makes  iron  mora 
Idiible.  From  1  to  2  per  oent.  of  carbon  added  to 
I  tin  makes  hard  east  iron,  and  from  5  to  6  per  oent. 
makes  No.  1  foundry  iron-  More  than  5  or  6  per 
^out.  of  oarbon  causes  iron  to  be  very  brittle,  and 

•  FroinassriBsol«itid«a>iilto..1.T^-».-»,'(*s;i^'*>.'* 
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lets  than  1  per  cent,  of  carbon  eausea  iron  to  be  rery 
lard  and  brittle.  Sulphur  eanaes  iron  to  be  both 
hard  and  brittle,  either  whra  hot  or  oold»  and  it 
caoses  molten  iron  to  be  ehort-lived.  Fnel  with 
snlphnr  in  it  afaonld  not  be  used  for  meltincr  iron  in 
contact  with  the  fnel.  Phosphoma  ia  yerj  injorioni 
to  iron.  One-half  of  1  per  oent.  will  oanae  iron  to 
be  Tery  hard  and  brittle  when  cold,  but  it  imparts  a 
brilliant  and  white  colour  to  iron  more  perfectiy  than 
any  other  metal.  Silicon  makes  iron  brittle  and 
hard.  It  has  a  similar  effect  on  iron  to  phoephoms, 
bat  it  is  not  near  no  injnrions  to  the  iron.  All  cast 
iron  contains  more  or  less  carbon,  snlphnr,  phos- 
pkoma,  and  silicon,  and  as  these  sabetanoes  predo- 
minate they  form  hard  or  soft,  strong  or  brittle 
irons ;  and  as  all  anthracite  eoal  and  coke  contain 
more  or  less  of  these  snbstaneea  the  anthracite  or 
coke  iron  is  less  pnre  and  more  variabie  than  the 
eharooal  irons,  and  on  acconnt  of  the  uncertain^  of 
the  amount  of  these  impurities  contained  in  cast  iron 
it  is  Tcry  difficult  to  make  an  alloy  of  iron  and  other 
metals  with  any  eertainity  as  to  the  result,  and  for 
thiB  reason  idloyed  iron  is  rery  little  used. 
German  Silver  Alloys. 

German  silTer  is  composed  of  80  parts  copper,  20 
parts  nickel,  and  33^  parts  zinc.  The  best  quality 
of  German  silver  is  composed  of  100  parts  copper, 
50  parts  nickel,  and  50  parts  sine.  The  white 
copner,  or  paokf  ong  of  the  Chinese,  which  is  the  same 
as  tno  German  silver  of  the  present  day,  is  composed 
of  41  parts  copper,  17  parts  nickel.  13  parts  sine, 
and  2}  parts  iron.  A  very  hard  German  silver  is 
made  of  8  parts  copper,  4  parts  zinc,  2  parts  nickel, 
and  1  part  iron.  This  alloy  is  vary  tenacious  and 
dnetUe.  A  still  harder  Gmman  silver  is  made  of 
16  parts  copper,  8  parts  zinc,  4  parts  nickel,  and  3 
parts  iron.  The  finest  quality  of  Gorman  sUver  that 
18  made  is  composed  of  16  parts  copper,  8  parts 
nickel,  and  7  parts  zinc.  Ten  parts  copper  shavings 
and  4  parts  arsenic,  arranged  in  a  crucible  in  alter- 
nate layers,  and  covered  with  a  layer  of  oommon 
salt,  make  a  beautiful  white  allov  that  is  almost 
emud  to  silver.  In  making  this  alloy  care  mnst  be 
taken  to  avoid  the  fnmes  of  the  arsenic. 

Brass  Alloys. 

A  very  good  brass  is  made  of  161b.  of  copper,  81b. 
of  zinc,  and  l|lb.  of  lead.  This  lead  should  be  added 
after  tne  copper  and  zinc  have  been  melted  together. 
These  proportions  of  the  different  metals  make 
better  brass  than  can  be  made  with  zinc  and  copper. 
For  verv  light  castings  the  lead  should  be  omitted, 
as  it  makes  the  alloy  less  fluid ;  but  in  heavy  castings 
it  makes  them  more  solid  and  clean.  Button  brass 
consists  of  24  parts  copper  to  15  parts  zinc.  Bed 
brass  is  made  of  9  parts  copper  and  1  part  zinc. 
Bed  brass  made  at  Hegermuhl  consists  of  5i  parts 
copper  and  1  part  zinc.  Brass  that  bears  soldering 
well  consists  of  16  parts  copper,  and  6  parts  zinc. 
Brass  for  ship  nails  consist  of  20  parts  copper,  16 
parts  zinc,  and  2  partd  iron.  Bed  sheet  brass  is  made 
of  9  parts  copper  and  2  parts  zinc.  Brass  for 
sheatJiing,  bolts,  fastonirgs,  &c.,  is  composed  of  6 
parts  oopi»er  and  4  parts  zinc.  This  composition 
forms  an  alloy  that  may  be  rolled  and  worked  at  a 
red  heat.    Brass  for  pumps,  and  machineir  re<^airing 

5 reat  tenacity,  is  made  of  321b.  copper,  31b.  tin,  and 
lb.  zinc.  Brass  for  gear  wheels,  to  have  teeth  cut 
in  them,  is  made  of  32ib.  copper,  31b.  tin,  and  21b. 
old  brass.  If  it  is  desirable  to  have  the  wheels  harder 
a  little  more  tin  may  be  added.  An  alloy  for  turned 
and  finished  work  is  made  of  321b.  copper,  41b.  tin, 
and  31b.  old  brass.  For  nuts  of  coarse  thread  one 
half-ponnd  more  tin  may  added.  As  mere  tin  in 
added  to  allovs  of  copper  and  zinc,  or  copper  and  old 
brass,  the  alloy  becomes  harder.  Razors  have  been 
made  of  an  allov  of  32  parts  copper,  5  parts  tin,  and 
5  parts  zinc.  The  best  white  hard  metid  for  buttons 
is  made  of  16  parts  copper,  2  parts  zinc,  and  1  part 
tin. 

Lead  and  Copper  Alloys. 
Seven  parts  lead  and  16  parts  copper  make  a  very 
cheap  alloy,  but  it  is  rather  short  and  easily  broken. 
Two  parts  lead  and  8  parts  copper  make  a  red- 
coloured  alloy  that  is  very  tough.  A  red-coloured 
and  ductile  brass  is  made  of  2  parts  lead  and  16 

{tarts  copper.  Ordinary  pot  metal  is  made  of  6  parts 
ead  and  16  parts  copper.  This  alloy  is  very  brittln 
when  hot,  but  tough  when  cold.  The  alloys  of 
copper  and  lead  are  all  very  brittle  when  hot.  More 
than  onerhalf  ponnd  of  lead  cannot  be  alloyed  with 
one  pound  of  copper,  for  the  copper  will  not  unite 
with  the  lead,  and  the  lead  will  ooze  out  in  cooling. 
Alloys  of  lead  arid  copper  are  very  little  used.  Lead 
and  copper  ollojs  have  ajbluish,  leaden  hue  when 
much  lead  is^  used,  and  are  principally  used  on 
account  of  their  cheapness. 


SCIENTIFIC  NEWS. 


»»» 


Indestructible  Writing  Ink.— According  to  the 
PharmcLcist,  aa  ink  that  cannot  be  erased  even  with 
acids  is  obtained  by  the  following  receipt  :~To  good 
gall  ink  add  a  strong  solution  of  fine  soluble  Prus- 
sian blue  in  distilled  water.  This  addition  makes 
the  ink,  which  was  previously  proof  against  alkalies, 
eonally  proof  against  acids,  and  form  a  writing  fluid 
which  cannot  be  erased  without  destruction  of  the 
paper.    The  ink  writes  greenish  blue,  and  afterwards 


THE  death  is  announced  of  Dr.  Thomas 
Oldham,  who  was,  from  its  origination  in 
1850  until  1876,  at  the  head  of  the  Geological 
Survey  of  India.  Dr.  Oldham  was  bom  at 
Dublin  in  1816,  and  died  at  Bugby  on  July  17. 
He  was  professor  of  geology  at  Dublin  in  suc- 
cession to  the  late  Prof.  Phillips,  and  was 
appointed  local  director  of  the  geological 
survey  of  Ireland.  In  1861^  eleven  years  af i;er 
the  Indian  survey  was  commenced,  he  origfi- 
nated  the  publication  of  the  "  Palseontologia 
Indica,"  the  sheets  of  which  are  still  issued  as 
an  official  publication  by  the  Government  of 
India.  Apart,  however,  from  his  ofScial  re- 
ports,  the  papers  he  wrote  were  not  numerous. 
He  received  one  of  the  medals  of  the  Boyal 
Society  in  1875,  and  another  medal  was  con- 
ferred upon  him  by  the  Emperor  of  Austria  in 
recognition  of  his  work. 

The  joint  committee  of  the  Society  of  Arts, 
and  her  Majesty's  Commissioners,  have  made 
excellent  arrangements  for  sending  artisan 
reporters  to  the  Paris  Exhibition.  Each  man 
will  receive  X5  at  starting,  and  X3  on  cfelivering 
his  report.  The  fare  to  Paris  and  back  wiU 
cost  him  20s.,  either  by  the  South  Eastern  or 
the  London,  Chatham,  and  Dover  line,  the 
ticket  available  for  fourteen  days  being  obtain- 
able on  presenting  the  certificate  provided  by 
the  Society  of  Arts.  Boute  cards  will  be  fur- 
nished to  the  artisans,  which  will  serve  as 
"passports"  at  the  railway  stations,  and  insure 
the  attention  of  guards  and  other  officials  in 
France,  with  free  admission  to  the  Exhibition. 
Artisans  may  be  sent  direct,  selected  by  the 
joint  committee  or  by  the  locaJ  committee,  and 
they  may  also  be  sent  out  by  employers  at  the 
rate  of  one  for  each  JBIO  subscribed  to  the  fund. 
It  will  greatly  facilitate  the  comfort  of  the 
reporters  if  they  can  arrange  to  go  in  parties  of 
ten  or  more,  giving  10  days'  notice  to  the  Secre- 
tary of  the  Society  of  Arts;  but  those  who 
travel  by  themselves  should  report  their  arrival 
to  the  British  Commission.  Every  artisan  re- 
porter will  be  expected  to  spend  his  time  in  a 
study  of  the  exhibits,  and  in  visiting  industrial 
establishments  in  Paris.  Suitable  lodgings 
have  been  secured  near  the  Exhibition  at  a 
maximum  charge  of  IGs.  per  week,  and  three 
meals  a  day  will  be  supplied  for  3^.  The  £o 
advanced  will  thus  cover  aXL  necessary  expenses, 
so  that  with  a  couple  of  pounds  in  his  pocket 
the  artisan  reporter  may  combine  pleasure  with 
profit,  and  the  £3  he  will  receive  for  his  report 
will  balance  the  loss  of  wages,  as  each  artisan 
will  be  expected  to  devote  not  less  than  eight 
days  to  the  visit,  including  the  journey. 

The  small  planet  discovered  by  M.  Borrelly 
on  August  2  last  (No.  173)  has  been  named  Ino, 
and  No.  181,  discovered  by  M.  Cottenot,  on 
Feb.  2,  has  been  named  Eucharis. 

On  July  8  a  comet,  said  to  be  new,  was  disco- 
vered by  Mr.  Swift,  of  Kochester,  New  York 
State.    It  is  described  as  faint  and  diffused. 

Mr.  Edison  denies  (by  implication)  the 
authenticity  of  the  telegram  alleged  by  the 
Figaro  to  have  been  addressed  by  him  to  Sir 
W.  Thomson  (see  p.  442).  lie  denies  it  by 
saying  that  he  never  sent  any  dispatch  what- 
ever to  the  Figaro. 

People  who  have  been  complaining  of  the 
heat  here  will  be  pleased  to  learn  that,  on  the 
10th  of  January  last,  the  thermometer  in  the 
Botanic  Garden  at  Adelaide,  registered  11G°  in 
the  shade,  and  I6G"  in  the  sun. 

The  Midland  Eailway  Company  have,  as 
usual,  taken  the  lead  of  their  rivals.  It  was 
announced  the  other  week  that  in  future  glasses 
of  iced  water  would  be  supplied  at  certain 
stations  on  one  of  the  southern  lines  at  a 
charge  of  one  penny  per  glans.  The  Midland 
Company  will  supply  it  gr.ituitously  at  any  of 
the  refreshment-rooms  on  their  line. 

A  deputation  representing  the  bicycle-makers 
had  an  interview  with  Mr.  Sclater-Booth  last 
week,  and  obtained  an  assurance  from  that 
gentleman  that  the  clause  inserted  in  the  High- 
ways Bill,  and  the  bye-laws  framed  upon  it, 
would  meet  the  wishes  of  the  deputation,  and 
be  satisfactory  alike  to  the  public  and  to 
bicyclists. 


It  is  stated  that  a  Kjissian  inventor  has  im- 
proved the  type-writer,  so  that  capitals  and 
small  letters  can  now  be  employed  at  the 
pleasure  of  the  operator.  There  is,  as  nsoal, 
"  no  difficulty  in  working  the  machine,"  and 
we  are  assured  that  60  words  a  minute  cu  be 
printed,  as  no  time  is  lost  in  shifting  the  paper. 

Sir  Thomas  Bazley  has  done  a  good  thing  by 
calling  attention  in  the  House  to  boiler  e^fio' 
sions,  and  it  is  satisfactory  to  learn  that  \he 
President  of  the  Board  of  Trade  has  already 
come  to  the  conclusion  that  further  isqidzy 
is  necessary.  We  are  to  have  the  Tiews  of  the 
Government  next  session. 

To  a  deputation  who  waited  upon  Lord  John 
Manners  last  week,  in  conne<Sbion  with  the 
Telegraphs  Bill  and  the  telephone*  the  Post- 
master-General suggested  that  probably  a 
friendly  conference  between  the  parties  in- 
terested and  himself  might  result  in  a  satisfso- 
tory  modification  of  the  objectionable  clause. 
Inventors,  however,  are  nob  likely  to  obtun 
much  consideration  from  the  Government. 

At  a  meeting  of  the  Yorkshire  College  of 
Science  last  week  it  was  stated  that  je56j000 
had  now  been  promised  in  donations.  There 
are  355  students  on  the  books.  It  was  stated 
that  the  communications  between  the  Torkshire 
College  and  Owens  College  on  the  question  of 
the  proposed  new  university  could  not  at  pro- 
sent  be  made  into  a  public  report. 

The  Giffard  captive  balloon  has  at  last  been 
"passed  "  for  public  use  on  certain  oonditiona 
M.  Carrol  has  designed  an  apparatus  for  direct- 
ing an  elongated  balloon,  and  it  is  to  be  tried, 
when  ready,  over  the  lake  at  Enghien,  the 
balloon  being  held  by  a  rope  attached  to  a 
buoy.  The  most  extraordinary  news  in  the 
world  of  aerostation  comes,  however,  from 
America.  Mr.  F.  W.  Schroeder  is  the  inventor 
of  an  air-phip,  the  balloon  of  which  is  91fi 
long  and  20ft.  in  diameter.  The  car  carries  an 
electric  engine  of  i  h.p.,  and  the  reqniidte 
gearing  for  working  the  screw  propeller, 
rudder,  and  pair  of  wings.  The  ship  can,  it  is 
said,  be  held  almost  stationary  in  tne  air,  and 
the  inventer  is  confident  that  he  could  make 
the  trip  te  Europe  and  back  in  five  days.  Tta 
cost  of  the  ship  is  JS1,000.  Mr.  Schroeder  in- 
tends to  build  a  large  air-ship  and  start  for 
Europe  in  September  next. 

At  the  stance  of  the  French  Academy,  on 
July  1,  M.  J.  Begnauld  stated  that  the  metal 
gallium  exists  in  two  states,  liquid  and  eolii 
and  forms  an  electric  couple,  the  Uquid  metal 
being  negative  to  the  solid.  He  has  constmcted 
a  galvanic  element  by  means  of  a  stratum  of 
neutral  aqueous  solution  of  sulphate  of  galliam 
placed  between  the  solid  and  Uquid  portions  of 
the  metal. 

After  the  invention  of  the  microphone  it 
was  natural  to  think  of  applying  it  to  detect 
obscure  sounds  in  the  human  body.  But  the 
efforte  in  this  direction  have  not  been  very  sno- 
cessf  id.  M.  Du  Moncel  announced,  at  a  recent 
meeting  of  the  Paris  Academy,  that  the  problem 
has  been  solved  by  M.  Docretet,  who  employs  in 
his  "stethoscopic  microphone"  the  very  eeo- 
sitivt)  tembours  of  M.  Marey.  The  only  draw- 
back to  the  apparatus  is,  that  it  is  rather  too 
delicate  in  its  action,  and  transmits  to  the  ears 
host  of  sounds,  whose  existence  was  not  saa- 
pected,  and  the  causes  of  which  need  investig^ 
tion.  This  new  instrument  should  greatly 
facilitate  the  work  of  medical  men. 

We  may  here  call  the  attention  of  physicists 
to  an  illustrated  account  (in  Les  Mondes  of 
July  11)  of  M.  Ducretef  s  collection  of  electri- 
cal instruments  at  the  Paris  Exhibition.  These 
instruments  are  made  with  the  latest  modem 
improvements. 

A  speaking  machine  is  now  being  exhibited 
in  Paris,  at  the  Bobert  Houdin  theatre,  Boiile> 
vard  des  Italiens.  A  reporter  in  La  Nature  eos- 
pected  ventriloquism  on  the  part  of  the  pereoD 
exhibiting  it ;  but  after  further  examination,  on 
invitation  by  the  inventor,  he  confesses  the 
machine  gives  the  sound  itself.  The  mechaniBm 
is  not  shown  or  explained.  It  deserves  the  at- 
tention of  those  interested  in  acoustical  sdeaee. 

A  very  difficult  eng^eering  work,  in  the  con- 
struction of  the  lighthouse  of  Ar-Men,  oa  s 
rock  beyond  the  island  of  Sein,  out  from  C^ 
Finisterre,  has  been  in  progress  for  some  jM 
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'•a  ■MMunt  of  the  work  appevs  in  Uie  BuUtlin 
U  la  SecUU  <f  JNcawagnncnt).  The  rock  ia  at 
Uid  gnd*i  Bboat  12  to  16  metiea  long  and  7 
w  8  me^ea  broad  at  low  water,  and  it  is  fol- 
lowed by  raets  reaelune  10  kilomenea  oat  to 
Mft.  It  U  very  diScnlt  of  acceae.  The  first 
vork  ctnwiated  in  pnnebiug  a  namber  of  holea 
it  1  metre  intarraU  on  the  rock ;  thia  wu  done 
^flsherinen  of  tho  ialand  of  Sein,  who  oame  in 
£eir  boata,  when  opportunity  offered,  and  two 
>f  them  (having  cork  belts  on)  got  out  and  lay 
m  the  Tock,  which  they  clutched  with  one  hand, 
vhUethehamEiierorjampeT  was  held  with  the 
ither.  ^ua  they  worked  with  feveriah  activity, 
iBoeBMiitly  covered  with  the  spray  dashing  over 
tham.  They  were  somatimM  carried  away  by 
Ute  wkter,  and  had  to  be  reaoned  by  a  boat.  By 
the  «nd  of  the  working  seaMn  of  18C7  it  had 
lecn  poaaible  to  viait  the  rock  7  times,  and 
■are  8  hours  of  work ;  15  holes  were  made. 
Text  year  there  were  IR  viaita,  18  hours  of  work, 
ud  40  new  holes  were  made.  The  bnilding  waa 
Mgaa  is  IS6D,  and  at  the  end  of  that  aeaaon  25 
nbie  metres  otmaaonry  had  been  erected,  At 
meent  theamount  reached  ia  708  onbicmetree, 
ind  the  tower  i8l2'30  metrea  above  the  biKheat 
idee.  The  avera^  cost  of  the  cubic  metre, 
rhich  waa  nearly  3,000  francs  in  1873,  cams 
lows  to  37S  francs  in  1975.  In  1S77,  from 
rorioDB  eaoaes,  the  cost  roae  again  to  760  fmncs. 
rhe  lighthonse  will  be  of  the  second  order,  and 
ta  li^tat  will  be  2880  metres  above  the  higheat 

llie  chemical  composition  of  organs  at  the 
•me  st^e  of  development  in  a  particular 
daot-apeciea,  is,  within  certain  limits,  different 
D  different  individoals.  The  seed  graina  of 
rheat,  t.g.,  contain  now  more,  now  leag,  phoa- 
ihoric  acid,  albominona  matters,  and  atarch. 
rhe  compoaition  ia  affected,  inler  alia,  by  condi- 
ions  of  climate  and  weather,  aoil  and  manuring. 
hxL  exposition  of  the  facta  hitherto  known,  and 
UL  attempt  at  elucidation  of  the  laws  of  the 
phenomena,  are  proposed  aa  a  subject  foe  prize 
nmpetition  by  the  Qotlingen  Aj^emy  (Beneke 
'oniidation).  The  prizea  are  abont  .£66  and 
£34.  Papers,  which  may  be  written  in  Ger- 
man, Latm,  French,  or  Engliah,  are  to  be  sent 
ii  (with  sealed  letter  and  motto)  before  August 
n,  1S80.  The  award  of  the  priiea  ia  t^i  be  on 
Huch  11,  1881. 

After  the  investment  of  Paris,  MM.  HerrS- 
KasROn  and  Durand-OIaze,  who  kad  been 
charred  to  make  experiments  in  order  to  de- 
termine the  reaiatance  of  the  air  to  the  motion 
if  bollootiB,  did  ao  at  the  Orleans  station.  One 
Kt  of  experiments  was  on  a  balloon  of  660  cub. 
metres ;  thie  was  attached  to  a  amoll  truck, 
rhich  waa  pushed  along  by  men,  and  carried 
ilso  a  dynamometer,  which  indicated  tbe  force 
}f  traction  of  the  balloon,  &c.  Space  and  time 
vere  carefully  noted.  The  antbora  arrived  at 
\  formula,  which  mokes  it  possible  to  draw  up 
L  table  indicating  the  ascending  force  which 
ihould  be  given  to  balloons  at  the  moment  of 
itarting,  ao  that  they  shall  riae  with  a  certain 
rerttcal  velocity  :  alao  to  regulQ,te  the  velocity  I 
leoording  to  direction  and  intenaity  of  the 
irind,  so  as  to  avoid  trees,  houaea,  ka.,  at  atart- 
Bg.  It  was  proved  that  every  directable 
DaUoon  tnnat  not  oeoae  to  be  completely  in- 
lated,  elae  a  large  portion  of  the  propelling 
Force  ia  loat.  The  bombardment  obli^  the 
aperimentera  to  dosiat,  and  it  ia  matter  of 
regret  that  they  were  not  in  a  position  to  cipe. 
dment  on  balloons  of  elongated  form,  &c.  (Seo 
U  TtdmclogUlt,  July  7.) 

A  eurioua  example  of  parasite- development 
md  mjfrration  has  been  discovered  by  M,  Oaleb. 
1  amall  worm,  which  has  attained  the  ndult 
rtage  in  the  alimentary  canal  of  the  rat,  depo- 
dta  its  eggs  there,  which  are  carried  out  with 
Itecal  matter.  Theaeeggsore  awoUowed  by  the 
ttckroach,  which  devours  the  excrement  of  the 
mt.  The  enibryoa  are  developed  in  the  olimcn- 
ary  canal  of  the  cockroach,  penetrate  its  walls, 
Lad  become  encysted  in  the  fatty  matter,  until 
be  cockroach  in  ite  tarn  ia  devoured  by  tho  rat,  | 
rhen  the  cycle  becomes  complete  [  ' 

Having  been  struck  with  the  beauty  and 
lardnesa  of  cobalt  obtained  by  tbe  galvanic 
aetbod,  M.  Gaiffa  thinks  it  might  be  adion- 
ogeoualy  subatituted  for  iron  or  nickel  as  a 
mtective  layer  on  engraved  and  typographic 
iUtae,aBd  used  in  various  other  ways.  It  does 
mt  O^iae  like  iron,  and  so  requires  leas  care  ; 


and  it  ia  very  easily  diaaolved  by  weak  ocide 
which  do  not  attack  copper,  whereas  it  is  not 
possible  to  remove  the  nickel  deposited  on  a 
plate  of  copper  without  altering  the  latter.  R; 
virtne  of  its  white  colour,  further,  it  should  be 
priied  for  decoloniatien  of  other' metals.  M. 
Gaiffe  usca,  for  the  bath,  a  neutral  eolation  of 
double  aulpbate  of  cobalt  and  ammonia ;  the 
anode  is  a  leaf  of  platinum,  or,  better,  a  plate 
of  cast  or  forged  cobalt.  To  obtain  an  adherent 
white  deposit,  the  current  is  regulated  at  first 
to  about  (J  B.  A.  units,  and  it  is  brought  down 
to  3  units  only  when  the  whole  anrface  has 
become  white.  With  suitable  intenaity  of 
current,  tbe  deposition  may  be  effected  Ernest 
aa  rapidly  aa  that  of  nickel. 

A  patent  hoe  recently  been  taken  by  M. 
Heilmonn,  of  Cannes,  France,  for  production 
of  mosaic-clay  plates.  Bands  of  clay,  variously 
formed  and  coloured,  are  arranged  in  a  handle 
in  sach  a  way,  that  a  section  mode  right 
through,  vertically  to  the  axis,  gives  a  par- 
ticular figure.  Diaca  of  different  thickneos, 
separated  from  the  bundle,  are  placed  on  clay 
blocks  having  the  same  oiroumferenoe,  and  the 
union  of  .the  two  part«  ia  then  effected  by 
means  of  atrong  pressure.  Of  course,  the 
entire  bundle,  or  only  certain  parte  of  it.  may 
be  coloured  irregularly,  so  as  to  produce  a 
marbU-like  or  variegated  appearance.  The 
chief  advantage  of  the  process  is  that  a  con* 
siderable  number  of  similarly  covered  clay- 
plates  may  be  produced  with  quite  a  a  mall 
quantity  of  material,  whose  price  would  not 
allow  of  its  use  for  the  entire  masa  of  tbe  plate ; 
snd  that  a  given  mosaic  pattern  has  f^i  be  pre- 
pared only  once  tor  hundreds  of  theae  clay 
plates.  As  regards  durability,  it  is  only  neces- 
sary to  give  the  plates  a  auitable  thickness,  as 
the  wearing  away  of  the  outer  anrface  does  not 
diatarb  the  pattern. 

Tho  seaond  June  number  of  Dinglir'e  Poly, 
teehnucAss  Journal  contiuns  an  instructive  paper 
on  petroleum.  Inapaper  onthe  workotaCeam 
in  the  ateam  engine,  M.  Kauffer  pronounces 
tbe  theoretical  baaia  of  the  steam  jacket  in  ex- 
panaion  engines  untenable,  and  considers  a 
good  envelope  in  all  cases  preferable. 


Tire  Faateninsa.— A  new  and  raloabla  method 
of  faateDing  tires,  invectad  by  Mr.  Easabwsky,  a 
Qgrman  engineer,  hu  ■nac«8«rally  stead  tbe  test  of  a 
■erist  of  eiperimBnts.  A  dcvstailsd  groove  ia 
turned  ia  tba  ianer  foes  of  the  tire,  and  a  limilar 
ona  in  the  outsids  of  tbe  «kGletoB,  so  that,  when  ths 
tire  is  slipped  on,  the  two  oome  opposite  to  asoh 
other  and  form  a  chaanel  of  dowel-abftped  lectioD 
goiog  all  round  the  nhesL  Into  thia  chanasl  ia  rua 
soma  auily-fnaibls  metal  (by  preference  pure  linc), 
which,  on  caoling,  mmkw  a  firm  connaction  betveen 
the  tire  and  whael.  Is  oorryiDg  out  the  apention 
the  tire  is  only  iliRhtly  hsated,  a  nhrinkage  of 
l-1200th  being  touDd  ample,  and  ii  then  bconght 
over  the  skeleton,  which  lb  laid  in  a  horiiontol  posi- 
tion, and  forced  npon  it.  The  sine  is  then  imme- 
diately ran  in  throngk  boles  ooat  in  akeletfln.  it  of 
cut  metal,  or  drilled  in  other  cases  ;  thui  the  line 
is  at  once  prevented  from  cooling  while  being  ran 
in,  and  is  oompreaied,  and  thai  rendered  mnch 
■tronger,  by  tbe  subsequent  oontrsction  of  the  tire. 
That  thia  mode  of  fastSBW,  in  addition  to  ila  lim- 
plieity  and  eheapnsss,  offers  full  isearity,  bsth 
OMast  sideways  sfaitting,  snd  in  nasa  of  breakafia 
of  the  tire,  haa  bean  proved  by  expeiimasti  made  m 
the  sentral  woAsbops  at  Frodtfort 

A.  Large  Piano  Factory.— Hale's  new  [saoo- 
torts  taotory,  Philadelphia,  is  loid  to  bs  the  luseat 
building  of  the  kind  in  the  United  States.  It  is  of 
brick,  with  wallB  21iD.  thiek.  and  ia  eight  itoriee  in 
height.  On  the  tap  floor  three  immenae  iron  tonka 
hare  been  plaoed,  which  are  filled  with  irater  from 
the  root.     Connected  with  theae 

ich  floor.      T(    ._.  ^_, 

1  flood  of  water  can  he  poared 
npon  Bnj  pun,  ui  [iiB  building.  On  every  floor  rows 
of  pails  filled  with  wster  sre  Kept  constantly  itand- 
ing.  The  bnilding  ia  ■  vast  storehouse  of  inflsm. 
mahle  material,  howevar,  and  s  firs  ones  nndcr 
hssdws;  conld  not  be  eitingnished.  The  only  hope 
would  be  that  the  1,300  workmea  eoold  all  get  down 
the  atairiraya  at  either  ead  of  ths  bnilding,  or  make 
their  esoape  by  the  endlesa  chain  firs  eieapaa  which 
hang  onteiije  the  wiadows  on  soeh  of  the  lonr  sidea 
of  ths  huUding.  Iron  ihuttera  protect  the  rxpoaed 
windowa,  and  the  drying  rooma  oro  of  solid  iroa. 
The  sfOTSB  and  glue  pots  stand  on  imnienfe  brick 
hearths,  and  on  every  floor  is  alatianed  a  man  whose 
duty  it  in  to  kei<p  *ti  eye  on  inflammable  maturiiil. 
When  all  the  mftclunery  is  in  f  ioco  tho  capacity  of 
itbo  factory  will  be  200  pianos  awxk. 


LETTERS  TO  THE  EDITOE. 


Aa  01i*fui4  and  Patt-BHet  (Mm  t*  U  «ad<  PafMi  1b 
J,  FlSBBoaa  Sdwibhs. 

*a*  Jii  0rdw  tofaeittiaU  rtftrmutt,  CorrmptmAmUu  wlisa 
jpnlMf  ef  my  Mi*r  pnnoulv  inimiai,  will  Mitt  bv 
SHiUunUnf  IIh  wa/nHHrr  at  tXa  lAatr,  oa  laall  ai  tk*  |i«^  sa 

"  I  woold  have  uiwiuus  wtHs  wbst  bs  kaowfc  ail  as 
■tuA  SI  ha  himnk  but  wa  moa,  aod  ttet  art  Ib  tU> 
only,  bnt  In  sll  otbsr  sdijsstei  nr  aosh  a  Hnan  isav 
have  aoBB  parttenlar  kwwlsdn  sod  eipwtauue  0<  tiM 
aatBis  ol  snbh  a  person  or  wa&  a  touiMn,  that  as  to 
othK  tUngi,  knowi  no  more  thaowbat  iwiboily  Jna^ 
aadT«t,toksepa<flntta[<ritlitUaUttb  stttaMwol  Ui, 
■lU  BiSKtak*  to  wriU  tha  whide  bodr  ot  ^idita  1  a  vtos 


PATH   70XJL0WI1D    BT   UQETHIira— 

DiaTAiroi]     or     horizon  —  ths 

"BIiAOK  DBOP"— POWBB  OF  PAIT- 
OBATIO  XTYIIFIIIOIl  —  KD'I.TIFIiTZH'e 
OOSOBBTB  anANTITiaB-ASTBONO- 
UIOAIi  BOOKS-HiaariHLS  HOU8X 
OBBBBVATOBY  — TOSBIL  BHSLLS  — 
OOHBT. 


ll«51.J— A 
■aph   of   Hr 

'*  I 

'troni  the  ndghbonrbool  of  Tanbridge  Walls, 


KS 


.Telling"  (letter  11591, 


1,  p.  476)  reminds  me  that, 

I  witnesten  a  very  violent  thunder- 

.... .idshbonrbool  of  Tanbridge  WsUs, 

sod  that  I  very  diaUngtly  saw  one  flash  of  lightning 
strike  apwards  from  the  earth  into  a  dark  lowering 
oload,  poised  at  some  distanos  above  it.  Theo- 
Isally,  of  oouise,  thia  ia  a  phenomenon  wUah 
_  ..at  not  Dnfreqnently  ooenr ;  bnt  tbs  ooOMian  to 
whieh  I  refer  waa  the  only  one  on  which  I  ever  my* 
■elf  observed  it. 

Hsd  qoery  33194  Cp,  4S3)  been  addressed  to  Mr. 
LsDcaiter  only,  I  should  not  have  preanmed  to  reply 
to  it  Inaunoch,  however,  as  "  K  B.  F."  appeals 
to  "  other  —  eorrsependcnila,"  I  may  tall  him  that 
his  borison  waa  aboot  31  milss  off.  Witbont  enter- 
ing into  any  alaborats  trifODOmetricol  o^onlatiaas, 
inviriving  a  knowledge  of  the  Earth's  ladioa  at  the 
-■—  of  obaarvation,  there  ia  an  old  nogh-and- 
'  rolo  giving  rssnlts  qoite  snfficimtb  Menrate 
ia  paiposa.  It  is  this  i  I'S  tines  ths  sqnare 
met  of  the  hoght  of  the  eye  io  feat,  ^'es  ths  dis- 
lanee  of  the  visible  boriaon  ia  tnilss.  Thus,  taking 
yonr  oorreasondent'i  own  eaampla,  the-  aqnon  root 
>F  700.  WB  may  call  38-4S75;  and  S6-4&7S  x  I'S  '^ 
M'39tTb— say,  84'4  milss. 

In  rsply  to  qusry  S3505  (p.  483),  the  so-oalled 

BLaok  Drop  "  doabtlsea  haa  ita  origin  in  the  fact 
.  lat  tbs  grvt  briUiaoey  of  the  Bnn  oanaas  Inm  to 
sppsar  larger,  awl  Venus  to  seam  lets,  than  they 
resBsetiTaly  wonld  do  eoold  tiie  Belsr  light  be 
mfoaisDtly  sabdnsd.  This  is  the  *»"■>■"'  sSeot 
Eoown  to  astranOBSn  and  pl^^iata  as  imdiation. 
Than,  again,  tht  nndolatioe  of  the  Sob's  limb  eocnsa 

'  '  ~  r.  Farther,  the  aperture  and  quality  of  tbe 
,  B  (very  notably  its  quality)  may  offsot  ths 
amoont  of  diSraotian  very  matenslly ;  as  <rill,  in 
faet,  even  bad  foeoiaing.  kforeovsr,  optieal  personal 
eqnatian  oamea  into  play ;  tor  the  eye  is  very  far 
from  being  a  perfect  optieal  instrument,  and  the 
mere  tact  that  the  image  of  a  point  on  the  retina  is 
not  itself  a  point,  bnt  a  minoto  oirole,  neat  tend,  in 
combination  with  the  other  oanaes  at  which  I  have 
hiated,  to  render  the  eaaet  instant  of  separation 
briwssn  the  limb  of  the  Snn  and  planet  doobtfal. 
Mr.  Tbsakaton  should  read  pp.  63  to  6G  inclusive  of 
tho  loat  ediUon  of  Proetor's  "  Transits  of  Vanns." 

"  Scotland  "  (query  33518,  p.  48.1)  may  oalcnlate 
the  power  of  any  eyepiece  wbatevFr  by  the  method 
■0  repeatedly  given  in  tbeie  columns — vii.,  by 
measnring  the  precipe  diameter  of  the  spot  of  hght 
formed  upon  tbe  ere-lona  (which  is  an  image  of  the 
object-glaaa),  and  dividing  tho  diameter  of  ^a  oldest- 
glass  itself  by  the  quantity  ao  fonnd.  Snpposs,  (or 
example,  that  your  oorrespondent  baa  a  2}in. 
objeotive,  and  findi  the  spot  of  light  oa  the  oye-leus 
of  hii  tsleicopo  to  bo  '015in.,  then  ^'^^  oSO;  sotbat 

under  those  conditions  of  adjustment  his  panoratio 
eyepiece  msgnifies  50  linear.  Now,  pnlUng  oat  the 
eye-tnbe,  we  will  imagine  that  the  diametir  of  the 
light  apot  diminiBbea  to  '03iD.,  tbeu  "  ~-  —  75.  The 
power  haa  thus  inoreossd  to  75. 

Before  diseusain^  the  question  raised  by"Eraa- 
mus"  inquery33518(p.  507),  ai  tni^hnpToprietyof 
the  omplojment  of  the  word  "  mnltiply  "  in  connec- 
tion with  the  oombinatiOD  of  fractions,  it  might  bo 
worth  his  while  to  refleel  for  a  raament  as  to  the 
poaaihility  of  muttiplyiu^  two  cnnereiQ  iuQ<n.^«^k 
togithar  si  sJl.    'WUk*.  »  ».  =  \s.\«A.-,\«*.s.\v*. 
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PODHKB.  JU'J  JB»  HJI»    »  fl'MJ    WU4»  ^o  »mi«lbl«    Blld 

intalligiMt  an  opentioa  u  ^  ineb  «  t  iocli. 

I  wi  tfrnid  thit  it  ia  ont  ot  idt  pomr  to  usi>t 
Mr.  Tmre  (qn«T  33553.  p.  507)  to  an;  eitant.  If 
Blai^.tb*  patiluWot  "HsTBObelonthc  Tcleaoopv," 
Iwa  DO  longer  a  cop;  in  stock,  ons  wDuld  be  pniilen) 
uliBrB  to  uk  (or  it.  Aj  for  Coddinrton'"  "  Optics." 
it  cams  oat  be(or«  I  was  bora.  I  •hoDld  ttiiok  tbat 
M«un.  B.  and  F.  N.  Spon,  of  18,  Ch«rinKCt™B. 
L>dJod,  ars  about  tbe  likcliwt  peopla  to  pcocare  a 
copj.  aren  shonld  ibef  Dot  baia  one  for  liiipoaal 
■Initdr.  Failing  laooeu  in  tbi»  way,  an  adTflrtise- 
BMnt  miflbt  not  improbabl;  laoare  yoar  cor- 
ntpondsBt  what  be  rcqnirM. 

Home  ObMrratarr 

CaD"Hib«niiaii"  (qaarj  33557,  p.  507)  posribl; 
bt  awan  that  tbera  are  soma  tboiuuids  of  Tarietiei 
of  FomU  Shells  f  Tba  Soeigtr  for  tha  Promotion  ol 
CbriitiaD  Knowl«dc«  publiihea  "  A  Tabular  View  of 
" ■"  ■"'  h  Foesili,"  in  whiob  dqpii 


tHb  phob-qmotob. 

[14653.]— A  TKBT  insmioos  loiPDtlfia  toy  liaa  : 
jolt  baen  dsriwd  b;  Tbomu  A.  Ediion,  of  Henlo  ' 
Park .  ^J.  I  ita  olneot  being  to  ibo*  tbe  STodaotion 
ot  rotw7  motion  from  iMiDd.iraTU.  Tbg  ipitrn- 
atat  i*  nrnwiiiiinlj  dalieate  to  TibraUooi  of  air,  the 
towoat  pouiUo  talking  and  lipging  making  tha 
alaft  lerolTB  with  great  Ttlocitj. 

It  will  be  Mtil;  nndentood  from  tbe  (oflowing 
•ketch  :— A  ia  a diapbragm  of  ferratrpe  plate.  Sard. 
ir  parchment,  in  tha  ceatra  of  wbiob,  and  attached 
{a  it,  is  a  aDiall  pieoa  ol  oork,  C,  to  wfaiA  also  is 
attached  a  small  pieoa  of  rubber  tobiag.  D.  F  ia  a 
i-mootJi-faced  wheel  driven  lOiuid  by  a  friction  click, 
!l.  This  oUok  is  mounted  on  a  leter,  Q,  which 
reoeiies  its  motion  from  tha  diapbnffm  bj  a  coauac- 
ling  rod,  E  ;  this  rod  being  screwd  into  the  rubbfr 
ube  and  afUrwarda  linked  to  the  lev  ft,  <3.  It  will 
uilf  be  MOD  tbat  ererr  vibration  of  tha  diaphragm 
lill  oanse  the  click  to  earrj  tbe  wheel  forward  a 
ittia,  and  aa  tba  Tibrationa  follow  each  other  ao 
iimokl;   in  ordinary   talking   the    wheel   reToWei 


lualitiea  are  pTaeested  in  a  paper  prepared 
sld  and  entirely  distiDot  paUnt.  Mj  claim  isl 
nstbod  of  osing  that  or  any  other  paper,  i   ' 

nbiu 


in|  0 


tz^r: 


I  ban  Mm  notbiDg  of  tha  asaoancemant  of  the 
Mmet  dlwoiared  at  Waabiugton,  of  which  "  Tyro" 
ape^  Id  query  33SS0  (p.  5m),  bnt  did  obaerre  in  a 
newipfer  paiagTKph  tbat  Hr.  Lewea  Smith,  of 
BodMaW,  n-S.,  at  2  a.m.  on  July  7,  foocd  "  a 
lane  faint  comet  .  .  .  with  no  tail  or  nndaos,  bat 
«iu  eantral  oondensation."  At  tbe  tioie  M  it» 
detection  itiB.A.  was  17h.  lOm.,  aod  iU  Dec.  IS^^ 
N.  Tbia  would  ^lace  it  in  tbe  b»ma  region  of 
HerenlntotbaN.E.of  ■Opbiuohi.  Ithad'^aslo* 
motion  lonthward."  The  part  of  Ue  HeaTan*  lb 
wbicb  it  is  iitnated  ia  on  tha  Meridiao  now  ■  Utile 
before  9  p-m-,  ao  "  Ttra  "  can  awaee  tor  it  for  him' 
•elf.  It  is  qnita  naedlasa  to  add  that  no  notioe  or 
epbsmerii  M  ibis  body  baa  been  iiaoed  by  the 
aaliiaritiaa  of  the  Boyal  Astronomical  Society. 
A  FeUow  of  tba  BoTal  AatronomloaJ  Etooiaty, 


>  human  bmig  made  tM  land  .  _ 
noaaa  Mmg  ou  make  tbe  brooini,  am  if  (bCT  were 
aManlmmttinL  Tbii  braom-makcrand  bis  fallowa 
balpai  to  make  tbe  land  aa  TaloaUa  aa  It  is  i  they 
w*a«  tba  labosMra  and  prodnoad  tbe  ssBtf-"-'- 


Wt^toot  Uie  tormar  there  oonld  not  ban  M 


meat  of  bis  fellows.    Bona  great  kudownan,  : 
inBtaaaa,actDanypi7poai^— ' " 

aaant  tbu  many  binuM  ii 
that  itialo^o^to 


■  in  London.    I  do  not  see 


'ftb. 


abaft  on  wbicb  tbe  wheel,  F.  ia  fastened  alac 

, I  a  Hy-wheel,  J,  and  a  atnallpnlteT^roond  for 

iransrorriDg  the  motion.  Tbe  wheal,  F,  is  also  pro- 
ridad  with  another  click,  which  is  ataUonary,  and 
Mt  ao  tbat  the  wheel  will  not  be  carried  back  wbec 
iba  driving  click  goes  back. 


Practically,  tbe  innntion  is  nb 
-- iple,    yet   positiTely   new,    and    haa  baM 
irrntly  improyad  and  cheapened.     I  hioloae  ill 
'  '    "ion  ealioo.  I  oonld  dotheaaiaeaa 


CHBOunrM. 

[14655.]-SiNCS  tha  insertion  ot  my  laU 
the  acidity  of  tba  bichromate!,  I  ba>e  watet 
tacceadidg  iasnes  of  "  onr  journal'^  with 
desree  of  interaat  Mr.  Pitt,  in  hia  letiei, 
"fa  it  not  likely  that  tba  Inobromates  (w 
Bolntion)  act  just  in  tbe  same  way  ai  otM 
aallsF"  Tbia,  I  may  state,  ia  jnat  the  poin 
deairouB  of  praying,  far  eonaidermg  tbe  daGoi 
an  aoid  aalt  as  one  in  which  the  kydrogSB  i 
partially  richangad  for  a  metal,  Ac.,  in  thi 
way  aa  M'HSOi,  why  not  conaider  tbe  I 
mates  (wben  in  aolutiou)  aa  M'lHiCBr 
jifM'HCBOi).  u  ahoim  by  my^  friend  Ur. 
Tbis  view  ot  tbe  ease  does  not  imply  "  deoo 
tioa  "  taken  in  ita  proper  sirnificatioD. 

Hr.  Allen  (latter  145)3,  p.  421),  aayi,  " 


mi|Umiit's  land  beoansa  ha  poinia  ant  that  It  one 
oaapaniataiB  holding  to  mncta  for  hia  own  ^aasnre 
ir  adrantafe  he  aboold  w  for  it>    It  would  be 


tbat  a  maa  abaU  not  fcem  M  many  shopa  aa  he 
plaaaaa,  baeaasa,  presumably,  be  ha*  made  Iboae 
abops— althongh  yon  wonid  object  it  one  ww  had 
aU  tb«  publie-aouaaa  bt  London.  Bnt  I«rd  Noaaho 
did  not  make  tbe  land  orer  wbiob  ba  kaepa  ao  tight 
a  giip,  and  on  wbiob  he  feeds  the  bounding  deer  in- 
■tMuf  of  tbe  HMD  who  made  it  worth  what  it  is  t  bat 
it  !•  prabaUa  hii  aneeatMs  stole  it,  obl^Md  it  1^ 
(rand,  or  had  it  giran  tham  in  return  for  some  not 
very  oreiUttMe  aenica  rendered  to  a  king  (by  the 
giaoa  vt  bit  ooorticn).  The  "intelligent  of  tbe 
working  elaas  "  are  ^nile  aa  wdl  able  to  learn  in 
llie''Behaolri  ad*«nity"K»  those  repraaeatad  by 
"  Bnin,"  who  hare  a  happy  loMck  ot  yielding  when 
they  find  tiiat  their  aopbiatriea  no  longer  bluid  the 
popnlaoo.  Workbift  man  know  what  i*  a  real 
''  sohool  of  adycni^,"  and  are  being  edoeattd  to 
nndentand  bow  they  hate  baen  bambooilad  by  tluMc 
who,  for  the  mut  of  some  better  thing,  talk  about 
Uw  "  Berlin  p«a«e  "  doing  them,  tha  working  men. 
good!  "Eyerybody  baowa  that  tlM  chief  reasou 
why  bouses  coat  twice  a*  much  m  they  did  30  years 
•go  is,  that  tbe  workmen  do  Ia«a  work  for  the  sane 
wagaaUian  they  did  than."  I  haoy  I  baye  seen  tbat 
statement  before,  as  new,  nnaooompaniad  by  any 
attempt  at  proof.  Wearetonndentaud,  then.tbat 
a  honae  which,  30  years  a^,  aoat  £300,  now  coata 
XGOO,  tha  extra  mone;  hong  all  spent  in^labonr. 
Tonr  oorraspondatit  saya  that  leaa  woA  is  done  foe 
tha  tame  wages,  which,  in  other  worda, 
more  money  Is  paid  tor  the  aama  q 
but  ha  apparently  disdains  flgmat, 


•ng^< 
/ifoli  warking 


ited  woijd  do  more  to  open  tlM  eyes  of  tba 


maintaiiieil  at  a  "  rate  tan 
-la,"  Ac  Dear,  dear,  what 
lobesnial        V.  Mayar. 


Tbe  idea  of  making  this  Uttle  toy  inneated  itaelf 
to  Mr.  Ediaon  during  hia  recant  yiait  to  Waablngton. 
Whilst  sboiiiBg  Uie  phonograph  before  ■  sonata  com- 
mittsa,  one  of  the  gentlemen  preaent  wished  to  know 
if  ha  oonld  make  a  maehina  uat  would  "  talk  a  hole 
thnngb  a  board :"  ba  immediately  drew  ont  a  darioe 
similar  to  the  aboya,  but  with  a  worm  wheal  and 
auger  attachment  (which  haa  sinoe  performad  this 
Eoat),  by  which  a  man  oan  talk  a  bole  tbraogh  a 
iin.  board  in  laaa  than  halt  an  hour.  It  caused 
great  merriment  at  tbe  tiaie,  and  was  called  tbe 
"  nionDBiatar."     11  Doasiblr  raiaht  ba  amnbryad  to 


AnTOQBA.PHIO  FBINTIHa. 
(.I4S51.]— Tons  correependaut,  "Selim,"inyonr 
Issue  ot  tbe  19th  July,  rafen  to  my  iayention  of 
aalonaphic  printing  aa  apeeifiad  In  my  patat.  He 
wonid  hare  intaraaled  your  iiadiiii  more  by  disausa- 
ing  the  merits  at  the  opaiatian,  rather  than  by 
•spreaeing  his  donbta  of  tbe  yalidi^  ot  my  ohuma. 
Hia  opinlop  is  adyerse,  be»a*e  I  s«y  I  am  not  oon- 
flned  ta  ordinan  pi^NT-  Hy  nlaui  ia  not  in  retoenoe 
to  the  qnaUtf  of  the  pMar.  It  U  eaaenlial  that  the 
quality  ia  snoh  that,  when  my  ink  is  nsad  to  write 
the  anginal,  tbe  p^er  should  retain  nUimatoly  tha 
tmallaat  poaittla  i|i»»my  ol  ink,  and  nraaant  aoah 
aaoteaM^kaiRMMeBeaatelMbtr-   "EhaM 


anbydroanlpbata  ot  potaaaiom  (KAO;)  ia  dl 
in  mneb  water  and  cTaponted,  it  cannot 
ooyered,  being  oooyerted  into  KHSOi,  bot : 
reaction  occur*  with  tha  aahydroobromataa-' 
whan  tha  axoees  of  watar  is  drlyen  i 
"  anhydra "  biobromatea  omtalliee  out 
this  not  ba  satisfactorily  eip^ned  when  w 
der  tba  compaiatiyely  unstable  chancter 
biiulphataa?  The  mere  action  ot  best  ant 
driya  off  SOi-  Woold  Mr.  Allan  kindly  reta 
tbe  number*  of  tba  Bnoubh  Hichanic  cob 
hia  eyidBDoa  of  tba  oon-eiiatence  ot  E,CB( 


for  kindly  noticing  my  letter, 
the  spectroeoope  and  potaaaic  bichromate  na 
by  Hr.  Grey  la  intereating.  I  shall  bear  it  if 
and  should  an  opportnnil?  ocoor  put  it  to  tl 
Holloway.  rradA.  W.  Streatt 


their  attention  to  sooMtblng  in  tba  Sgnie 
rather  mora  atili^.  I  hare  Called  it  a  mall 
machine,  bnt  it  may  ba  used  for  otho'  pcMl 
arithmetic,  and  may  not  unlikely  lead  ta 
more  useful  inyeation  atiU.  Tba  dayiaa  ha 
pateoted  by  Hr.  J.  Sawyer,  cl  3,  Adriaill 
eIo,  and  will  be  readily  nndnteodtiamt 
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[  dnoriptioti.  The  fianm  miy  ba  en^Tcd  ar 
i  upon  inj  mitablo  malnisl,  bat  tbnr 
[■nimt  miut  be  eanfollj  attanded  to.  Ai  will 
D  b7  a  TttireBoa  to  ths  Bgmv,  tliaj  ars  placid 
game  diitMiee*  apart  from  ona  aootber  on 
>to  piMt*  or  >triiw  of  papar,  linaii,  vrdboard, 
Dan,  mod,  matal.  or  any  othar  initabla  nati- 
Tha  DDmban  from  1  to  9  ineliuiTa  ar« 
I  oa  OHO  piaoe  or  atrip ;  tha  niimban  2,  4,  6, 8, 
i,  14,  16,  ind  18,  OD  aoothtr  nJeoa  or  atrip  ; 
imbcra  3,  6,  9,  13,  15,  IB,  21,  24,  and  27,  OD 
cr  piM«  or  ■trip ;  the  numban  4,  S,  12, 16, 
I,  28,  32,  and  34,  on  aootber  pisoe  or  (trip  ; 
imban  5, 10,  IS,  20.  £5,  30,  3S,  40.  lad  45,  on 
er  pieoB  oritn'p;  thenambrn  6,  12,  18,24, 
^  42,  48,  and  54,  on  anolber  piaee  or  EtHp  ; 
imben  7,14,21,28,35,42.49,  56,  and  63,  on 
ar  piece  or  itHp ;  die  nnmben  B,  IS,  24,  32, 
I,  56,  M,  and  72,  on  anotber  pieoe  or  strip  i 
ba  anaben  9.  18,  27,  36,  45,  54,  68,  78,  ud 

■nother  piece  or  atrip. 

I  ■borementioDcd  nine  piaoat  or  atrin  omsti- 
ba  firat  nw  of  piaoaa  or  itripi,  and  beneatb 
ia  placed  another  row  of  nina  atrlpa,  with  tfae 
unmbeii  on  the  retpaetiire  itripi  (tbe  namben 

ooniiit  of  OBB  lljtiira  only  b«D|  preceded  bj  a, 
■).  . 


pbcr  0  repeated  and  plaoed  in  the  Mme  poai- 
18  tbe  nnmbeia  on  the  olber  atripa.  As  maof 
)f  piecea  or  atripa  aa  may  be  ooniidered  neoai- 
re  placed  beneath— that  ia,  lower  down  than 
:ond  row,  each  ineoMiJTa  row  oontaioiog  ten 
preeiaeTy  aimitar  to  thoaa  in  tbe  aaoond  row. 
idTiaable  that  onr  tbe  napeotlTe  anmben  in 
neoe  or  rtrip  io  the  Brat  raw  ibonld  appear  m 
ni\n  order  the  rtapaotiTe  namben  from  1  to 
uaiire.  For  faeilj^  of  ntarMMa  to  any  ra- 
1  atrip,  it  ia  adTiiaU*  that  an  index  Sgiue  ba 


The  roller  carrying  tha  tap  row  M  aariea  of  atripa 
ia  toned  oulil  the  atrip  with  the  fl^m*  7  at  its  end 
ii  brooght  oppemoat;  the  roller  oarrjing  the 
leeond  aeriaa  of  ttripa  ia  ttuoed  until  the  atrip  with 
the  Bgan  6  ii  appermoit,  and  ao  on  for  the  aereral 
rollers.  The  drawing  ibowa  tbe  apparatoa  with  tbe 
reqniaite  itripa  thna  biiiDBfat  npparmoat.  Tbe 
nnmbera  npon  the  itripe  nnder  the  heading  3  are 
now  added  np  aa  they  atand  one  nnder  the  other ) 
the  total  will  be  leen  almMt  at  a  glanoe,  and  ia 
written  down.  The  nnmbei*  ondev  tbe  haadiog  3 
are  then  iimilarty  added  tocether  and  written  down 
below  the  Brat  line,  aa  in  ordinan  MnlUJpLeation, 
and  by  adding  togttber  tbe  aifrht  imei  ol  flnrea  ao 
written  down  the  prodnot,   7S975344220^C«5a,   ia 

For  diiialon  the  tablaa  are  naad  in  the  aame  way 
M  far  malti plication.  The  dinaor  takea  thkplace 
of  the  mnltiplioKnd,  and,  like  it,  hanog  been  onoa 
found  in  the  tablaa,  il  diamiaaad  from  tiia  mind.  In 
other  rMpeote  the  proaaea  iaaimilor  to  ordinary  diri- 
tion.  The  diTidend  ia  aet  dowD,  and  dealt  with  in 
the  nanal  way.  The  diriaor  mint  ba  looked  ont  in 
the  tablee,  and  need  not  ba  written  down, 
Eiampla:  Divide  75075344220320952  by  769250361 
The    drawing  ahowa    the  appantaa    aet   tor    tfain 

It  ia  not  naoeaaary  to  eonaider  at  eaeh  atap  of  th^ 
proeeaa  how  many  timea  the  diriaor  ia  oontaiuad  in. 
the  flgnrea  to  be  dealt  with,  aa  an  inapectuni  of  ttie 
Bnt  two  row*  ia  anffioient  to  ahow  approiinutel;  , 
the  fliat  thna  fiffnrea.  In  thia  axamide  the  firat 
three  Bgnre*  are  759,  and  a  glance  at  tbe  top  rowe  I 
ghowa  that  the"9"  column  will  giTa  fartbefirst 
three  igarrt  orer  685  (  the  total  <rf  that  oolnmn  ie 
theietora  let  down  And  dedueled  in  the  ordinary 
way.  The  firat  three  fignrea  of  tbe  ramaifldCT  are 
674  ;  the  top  rose  of  the  "  8  "  colnnin  ahow  6I&, 
tbareFora  the  total  of  that  oolnmn  ia  taken,  and 


refracted  (and  refieeted)  raya  would  proceed  in  direo- 
tioD  C  F.  At  F  thsy  would  be  rsHaoUd  by  tba 
water  to  A,  who  would  aee  the  inverted  bow,  D. 
AlthODgh  thia  ia  a  larger  bow  than  £ 
wonld  make  it  appear  amaller  than  it. 


.  .  inuga  would  earineide  with  bow  B.  ._ 
diaftram  alao  abowa  the  catting  off  oif  B  by  tb 
-..-i._-..L ,_      .>_ "wouUm 
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the  bow,  C,  while  A  only  a 
and,  ae  Mr.  VIMt  noHika,  eaoh  no  baa  ita  own 
bow,  ao  that  ana  potaon  atoading  by  tho  aid*  of 
another  aeaa  aanther  bow  allocatber  i  lad  aa  tha 
apeatator  widka  along  (to  tbe  right  or  Wt  of  tbo 
bow)  Um  bow  will  nnlly  aaoTa  with  him  pant  faw, 
lo.,  and  it  ia,  tharofon,  impoaaible  that  a  nboneaac 
noo  to  pnraly  optical  and  intaogiUe  oonld  be  it- 
BeeM.  j.  W.  Snmd,  X<.B.A.B, 


■  the  firat , 

ripa,  and  tba  atripa  being  ao  airanred  that 
lei  figure  on  aaeh  alrip  u  expoaad  to  view, 
wa  of  atripa  may  ba  ao  plaead  that  eaoh  row 
ava  tbe  nnit  figore  of  each  nnmber  tbe  apace 
Sgon  to  the  right  of  tbe  unit  figon  of  the 
.    i-   II..    «_    immedialely    aboie  i  or    the 


..  _  k -.  "  J  ^r^  T  ^  -"'"'..•"  "f  Vanona  other  wan  than  the  one  above  datcribed 
-^  J2I  ^^fc  T^  perpmidxnJar^  „igbt  be  adopted  fc  moootiDg  tba  aUpa  in  nwa  or 
rt  "S^-  }^  tl^jrjL:^,^'.   "ta,  ao  that  any  «.  or"^alip  ot%b  rawer 


-ipoaad  to  view  wbenmw  reqoiieil.  For 
,.— ,  -  vary  convenient  arrangement  ia  to  biod 
together  at  thtfr  left-hand  soda,  and  ao  keep 
'"""""""  ""  """  form  of  a  book.    In  thia  caae 


than  tbe  other,  the  lowoat  WinB  iongeat,  ao  that  tl 
each  of  the  el 


lie    to  abow    tbe   oonneetion    between 
by  a  line  drawn  fmm  the  Sgara  in  the  uniti 
t  aaoh  nnmber  toward*  the  figore  in  the  teni 

>f    the   number    in    the   row    immediately  them  together 

I.       Vanona     mecha&ifKl     masn*     m>s     )>•  .,            '    .     ,. 
1  for  eipoBing  to  viai 
atrip  of  any  deaired  row  or  sarin,  and  the 

H-l'^r^r"?  ""Ir"^"'  .■"■."  '*""  indiiBgnrVat  the"  e'nd  rf  eaoE  of  Qmalipa  may  te 

MMh  e«^h  other  (on  the  ad]uatmant  in  any  „        j  ^^  ,[„.    ^fli^  ^^  arrangement  any  one 

way),  of  any  two  or  more  of  >be  raw.  of  „  oUwr  of  tba  alipa  of  any  of  the  row*  or  .«ti  can 

^  the  fignrea  (eiolud.og  auch  ciphen  a.  ,  „l^  tt,  |„,„  ol  a  bot^k.                                        ' 

jrfore  numenl.)  whmh  atand  at  the  extreme  ,     i  ^ould  be  glad  if  aome  of  yonr  oorroapondanta. 

J-"^™    ■""          ■      I.-  I.  .1.  "''0  »"  PiaoOaed  arithmetimana,  would  try  the 

atapi  may  bo  monnled  to  onablaany  one  or  „,i.t,oce  o[  the  drawing,  «ld  IM  u  know,  what  ia 

^  the  eoonomy  (if  any)  obtaioad   by  the  naa  ol  tbii 


ruesa]— Aa  IhankUjtMMnamlmtoftalo- 
pbonio  akima  daaozibad  in  yonr  paper,  I  aoal  Iho 
foUowing,  which  I  bavo  dariaad,  and  hope  It  may  b« 
of  uaa  to  aome  of  tba  raaJen  of  tM  .EMauiH 
Mbchuic.  Ha  ohiat  noemmendatioM  an  Hi 
ohaapnaaa,  and  the  oaaa  with  whicb  ii  «aa  ba 
worked.  I  have  not  yet  had  time  to  make  ana  mj- 
a^.  I D  L  ia  a  braaa  wheel,  the edga of  whi^l* 
milltd,  and  which  mna  on  the  aile,  B,  wbiah  la  eoB> 
nooted  aiitb  the  wira,  B  S.  The  and  of  the  win,  ET, 
ia  oonnaotcd  with  one  of  the  polee  of  an  elaotria 
battery,  (he  other  pole  of  whioli  ia  oonnaotad  with 
the  aarth-plate,  or  return  wire.  E  D  and  A  B  an 
■■ring*,  A  being  ooBoacted  with  the  oarth-plata 
throojh  the  telephone,  and  E  with  the  line  win. 
C  B  D  ia  a  fiat  pieea  of  ebonite  (or  wood  efaeped  ia 
paraffin),  with  two  braaa  atoda,  D  and  C,  fixed 
into  aaM  and,  and  in  metallia  connection  with  ona 
another  by  a  wire ;  thia  ebonite  ii  firmly  fixed  en 
the  wheal,  ao  aa  to  inaalaU  tbe  atn^  D  ski  O, 
rrom  it.  Tba  dotted  eirela  at  tho  bottom  ef  the 
wheel  repraaaoti  a  lamp  of  lead,  Bxod  beUsd,  ao  aa 
to  keen  tfae  wheel  in  tM  above  poaition  whei  not 
bong  tamed  by  a  haadlt,  wUob  ahoold  ba  fixed  In 
front  It  wiU  bo  aeon  that  wban  tha  wbed  ia 
turned  oat  at  tka  above  poaiUon,  tho  fpriag,  E  D, 


battery.     Bat  w___ 

tbeitod  at  C  win  alaoBOva,  and  tha  apiisg,  AB. 

will  than  be  raleaaad,  and  Ittid  to  praea  <m  the  edge 


riea  or  row  of  slipa  are  oonneeted  together, 
(arm  a  jointed  andieii  band.  Each  band  ia 
d  oa  a  square  roller ;  each  roller  can  be 
^  a  handle  at  its  ecd,  ao  that  any  ona  or 
<  tha  etripa  eompoaing  tbe  endleaa  obain 
ht  roller  carriaa  can  be  broaght  nppermoat. 
pringa  may  ba  need  to  bear  agaioat  one  or 
tha  Bat  aidaa  of  the  roUen  to  bohl  thorn  in 
ilioB  in  whioh  they  may  be  tnraed. 
-" — = — "  "■ =o  which  tfaeap]^ 


Oborliot 


BAIItBOWB,  Ao. 


that  the  rainbow  qoattian,  roferred  to  by  Hr. 
in  yoariaaoa  of  the  19lh  nit.,  ahonld  baa  pnxale  to 
any  of  yooT  readora.  I  aead  a  diagram,  wbioh,  with 
theae  few  notoa,  auiy,  I  hope,  make  tha  matter  olaar. 
3  and  S  raproaonti  the  dinotioD  of  tha  eolar  raya,  A 
the  apeetator,  and  E  tba  lurfaoo  of  tba  water.    The    . 

"igle,  3BA,  being  about  42°,  Awonld  aeeabow    conneetad  witb   ___   ._. 
boae  aammit  ia  B.    At  C  tbe  emMrts«ak  teneil  ol  \ -wbtA  u\»n%  ^«En*&,- 


ring  at  E 

oonrae,  E  D  C  A, 
md  then  go  baek  tbroagh  tha  talqibono  and  earth. 
When  the  wheel  ia  torncd,  however,  any  oonuoetioB 
between  the  ■prioR,  A  B, 

■  of  thiV- 

the  mill 
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It  irill  W  nen  llinl  no  bells  ue  nicd,  and  wban 
•ttcDtion  ii  to  be  edied  >l  the  otbar  end  of  tbe  Uns, 
K  handle  h—  mcnly  to  bt  tnrn«d ;  tba  trouble  ia 
thni  Bitmnel;  ilight. 

Batfa,  Jul;  23,  18TS.  T.  A.  Oarrett. 

THX     IiAWa     AND     fBINOIPLBS     OF 
ACOTTamCB  IN  BBFSBBNOB  TO  THB 
TKIdlPHONB.  VIOBOFHONB.  &□■ 
[11659]— U  a    micropboDe   had   been   ioTented 
twenty  veara  ago,  Boffieieiitly  poweifol  to  make  im- 
portant Dot  unappreeialed  asuonnonDeiit*  id  arienee 
audible  aDOngh  to  eompa!  pobUe  attention,  I  ahoald 
not,  at  this  late  date,  be  under  the  nnnwiitj  of 
reitenting  the  onl;  tbeorj  of  tbe  ebnature  et  matter 
whieh   aatiiflea  all   tbe   reqninmaota   of   modern 
eeientifio    axperieaea,  and  irbioh   moro   ca^ially 

^bcne,  mi^ 
'     to  light. 


iagtolighl 
In  1S56 


snanncsd,  a>  tbe  mult  o(  a  careful 
eonelation  of  all  the  KcientiGe  Taoti  thon  known  and 
relevant  to  tbe  luhjiTct,  tbut  the  primur  itrDCtore 
o(  elgmentarr  innttsr  did  not  eonsut  of  mtber  inGni- 
tatimallr  dinwUe  particles  on  tbe  ooe  band  or  round 
•olid  atoma  on  the  other,  bnt  of  hollow  ebitie  tbelU, 
or  flebolei,  iphBriBal  when  taken  aiiwlji,  aad  like 
the  eekp  buhble,  polrhedrBl  orer  all  Uieir  aorheei 
«t  emtMt,  and  witbont  '-' 


t  iDlUilieei  between  them. 


sdcnDno  mii^ipivieiiuani  lempi  one  v>  paren- 
thetioal  deriation,  bnt  bj  jenr  pFrmiHion  I  will 
liefer  detail*  msning  into  collateml  linea  at  eipla- 
cation  to  a  tDbscqnent  and  more  general  eommunl- 
catioD,  (or  the  take  of  dealing  in  the  pment '    ' 


»tiaph< 


la  whieh  hare  eioited  go  much 


being  I^ 


,  _     _.,      That  tbu  

for  tbe  eipMeion  aod  cODtnclion 
t  each  elementarr  enbttaDce  bnd  ■ 
ibilitj  and  elentrioal  condition  of  ita 
aecouDted  fortbe  limits  within  whieh 


0  aipaiiul 

thatUiisa 


, ^.__,d  the  whole  . 

connoond  bodies,  and  of  eleetroljiia,  chemical 
anaqr^,  aed  STntheeis,  and  whjr  eonersto  and 
opaque  bodies  became,  under  atomic  eipaniion  and 
tnamn,  inoandeseent.'Bnid,  diaphanoni,  transprLrrat, 
—  1  ■assene,  and  whj  oonorele  eiploeirs  mbstancai 
Aufested  such  hinlj  elaatia  expaniibility  when 
•—■'' -'^-a  bjr  li^t,  heat,  or  electrioity. 


, .-explMedb}  ..„__, . 

Had  the  enperveniog  diaoorerigs  of 
than  at  nj  command,  and  stMeiallj  tl: 
Ulitj,  liqDefaction,  and  aoliaiBeatbn  i 


of  the  three 


.DSBCHDn,  ana  •oDoiDoation  oi  ine  inree 
•lenwntan  and  other  gases,  I  eonld  hare  greatij 
intonsified  tbe  force  M  this  eiplaiiBtioD,  bnt  taj 
present  limits  will  not  allow,  and  mj  present  objed 
does  not  require,  that  I  ibonld  here  repeat  the  entire 


n  nade,  far  leaa  the 


aabecqnsnt  eorrelatire  dl 

•  tbeu,  in  ererf  instance, 

ipeiatirel;  necossitated  sncb 


MEplanation.     Mjparpoie  _ 

to  dMl  with  tut  portion  of  the  subject  wMeli 
axplains  the  prineinles  and  laws  of  phonics  or 
aeouaties,  ae  eieapuGad  by  the  pbenomsna  of  th» 
talldione  and  other  inatmmenta  hj  which  Prof. 
Belf  and  other  gentlemen  have  done  Buoh  eminent 
•errioe  to  recent  ecience,  and  to  da;  down  lines  bj 
whieh  further  disooTtr;  ma^  he  guided  to,  pos* iblj, 
atiU  mora  important  mnlta. 
Let  me  begin  b;  comcting  an  impreaaion  whinh 
■  to  haTe  Biiicn  in  oonneetion  with  the  new 


of  eleetridt;  to  the  win  at  a  telephoni 
the  andibililT  of  the  sound  transmitted  in  proportiaii 
to  the  intenaitjr  of  the  curreut  or  power  of  the  bat- 
tery. Bat,  to  make  lure  that  we  rightly  appre- 
ciate this  part  of  tbe  pkenomena,  it  ia  neceesary  to 
Mrrelata  it  carefully  and  candidly  witb  the  fact  Uiat 
a  Tacnnm  will  not  condact  aancd.  Now,  n  Tueann 
is  a  oanditton  whieh  has  oat  yet,  I  rentnre  to  think. 
met  with  correct  scientific  definition.  The  only 
TBcanni  man  ia  able  to  make  I  hold  to  be  n  apace 
veid  of  ererything  bat  electricity,  and  tbia  definition 
is  capable  of  almoat,  if  not  altogether,  absolute 
demoastrstion.  Tfans.  a  vacnnm  will  not  impede 
the  tranamiaeion  of  li^ht  in  and  throagh  it :  neithe]: 
will  it  impede  the  tranbmiaiion  of  beat,  but  it  will 
impede  tho  tranamiasion  of  sound.  Tbo  resaon  iv 
that  light  and  heat  can  be  transmitted  tbrouRl 
TBcnnin,  and  through  free  spaoa,  as  between  tbi' 
eiterior  aurface  of  the  sun's  matter,  and  the  eiteiior 
enrfoce  of  our  terreattial  matter  or  atmo?'phero, 
without  vibration,  while  aaund  abaolntely  requires- 
Tibratory  media  aa  ita  meana  of  maniteilation  ati1 
oonduction.  Bnt  a  TiKUum,  though  it  can  be  ahowi. 
by  a  Tariety  of  eiperimcnts  to  contain  electricity 
and  to  admit  of  eleetiic  action  within  it,  doea  not 
contain  tiny  ribratory  matter,  and  therefore,  Ihongt, 
filled  with  light,  bii 


t  far  the 


inifcstati 


Light  and  heat  thon  are  trana 

nittod  by  TJbtalion  through  ribnitory  media,  bnl 
arc  not  impelled  by  rciu-on  of  the  abaemco  of  Tibra- 
toi;  media  in  their  paseage  through  space*  in  which 
ao  ribmlorj  maHam  enste.    At  this  stage  quite  a 


From  what  has  just  bean  slated  it 

that  light  and  beat  do  not  require  any 

■Dcdiiun,  Tibratory  or  otherwise,  to  enable  them 
fM  eithtr  through  a  racnnm  «r  tbrongk  free  inter* 
planetary  or  interstellar  apace.  Neither  doea  aleo- 
tricity  require  any  oondusting  or  ribratory  nudinm 
to  enable  its  current  to  pass  from  its  poaitire  to 
ita  neaatira  pole  whan  brought  approximately  near 
to  eaah  othar  in  Taouo.  But  electricity,  when  it 
passes  through  other  material  media,  dooa  *a  by 
means  of  nbration,  and  this  pacaUarity  ia  not  due 
to  the  tmtnra  of  electricity  itself,  bnt  to  the  atomic 
er  molecolar  structure  of  the  medium,  elementary 
or  DOmpoand,  through  whieh  it  poaeoB,  ac^g  from 
polyhedral  atAm  to  atom. 

In  phonies  a  weak  Toioa  or  low  tones  or  aounds 
nill  be  heard  througboat  a  room  of  eousidarable 
cai»oity,  and  will  canae  vibratory  action  in  the 
<mtirs  almosplien  it  eontuca,  and  in  erery  ribratory 
hod*  with  whieh  they  come  into  aeonatio  oootaot 
mthin  it.  Notwithatanding  the  new  phenomena  of 
phonics,  the  Tibratory  action  and  sODnd-tranemitllng 
power  <^  the  ateraaphere  is  gnatsr  than  the  ribra- 
tory BoUon  and  aonnd'tranamitting  power  of  other 
ribratory  media.  Thatportbn  of  any  sound  whieh 
is  intercepted  by  the  reeeirer  of  a  telephona  con- 
leetcd  with-s  conducting  wire,  is  readily  addiaaaed  , 
io  ao  moob  metallic  apace  drawn  out  in  a  particnUr  i 
ilirection,  io'tead  of  radiating  from  tbe  p4rint  of  ' 
interception  in  the  direction  in  which  the  sonnd 
Hoald  otherwife  proceed.  But  the  actnally  inferior 
iionductiog  power  of  tha  tclepbaiie,  unnidod  by  eloc- 
iricity.  as  comparml  with  the  atmoephere,  ia  sliowa 
by  tho  fact  that,  though  words  be  spoken  directly 
into  thu  receiTer,  they  will  not  t>o  heard  so  far,  and 
tt  tbe  same  tioia  so  loudly  by  the  mere  nnuded 
tranamitting  power  of  tho  wire,  aa  they  would  be 
Ibrougbant  an  atmoepheric  apace  orinal  to,  or  which 
voald  tie  filled  b^,  the  metal  of  the  wire  it  reduced 
to  a  mass  radiatmg  from  the  point  of  intcroeption. 

It  ia  hen  that  electricity  takes  effect  in  farour  of 
dound  when  applied  to  the  telephonic  or  megaphocio 
■ire  in  aid  of  its  tranamitting  power.  Klectrieity 
proceeds  through  tranpmitting  wina  by  msans  of 
libmtion,  and  so  does  eound,  but  the  ribrations  of 
electricity  in  sncb  media  do  not  oonfiict,  bnt  co- 
operate with  the  yibratioDB  of  sound,  and  thereby 
facilitate  and  intflnaify  tbe  pbonio  nteatioDa.  Tba 
itonjic  structure  of  tho  tranamittin^  win  beiag 
that  at  a  series  of  atomin  globnlea,  in  polyhedral 
Mutaot  and  coatinnity,  filled  with  elaotrimty,  and 
ibe  Tibratory  character  of  matter  binng  due.  to  this 
elastic  structure,  electricity  in  a  state  of  traosmiaiion 
Lhrough  tho  conducting  wire  incroaaea  itA  elastic 
action,  and  its  Bensttl«en»ss  to  acoustia  vibration, 
ind  hence  the  phonic  pfaenomena  of  tho  telephone, 
megaphone,  microphone,  Aa^ 

J,  Aleiauder  Smith. 

38, Goweratreet, London,  W.C,  July  21. 

UICHOFEONXS. 

[IWeal— I  riNii  oa  rereading  my  letter  (11C03, 
p.472)  that  a  few  worde  ha»e  been  omitted.  Instead 
a!  "I  got  a  white  Bickoring  apark,  which,  to  my 
astoniiihmant,"  i,B.,ki>.,  it  ahoold  read  "I  irot  a 
white  fliokering  apark,  aemmpanied  by  load  jarring 
•oanda  in  tho  telephone,  which,  to  my  Mtoniah. 
meat,"  Ao-,  Jbe.  J.  Probart. 

rO  'WHOM  ABB  Vm  nniSBTSD  FOB 
TEB  BAII.WAT  TICKET  BTaTEUf 
[t46ei.;|-I  HAVK  obsertea  in  the  Notes  and 
Qunies  comer  of  various  newspapers  and  periodicali. 
lately  a  request  for  information  its  to  the  originator 
or  inventor  of  tlie  ticket  system,  which  ia  now 
adopted  by  almost  every  railway  company  through- 
Qut  the  world.  I  Bay  advi-odly  "  nyatcm  "  for  ths 
whole  aJfiur,  not  only  tickets  but  tbe  machinery  foi- 
printing  thorn,  and  arrangementi  for  using  them, 
originated  in  tbe  mind  of  one  individual,  Thomai' 
Edmondson,  a  member  of  tbe  Society  of  Friends, 
who  was  bom  at  Lancaater,  June  30Lh,  1T.>2.    His 

i  parents,  John  and  Jane  hldmoadflon,  of  (hat  town, 
were  of  homble  bnt  reepectabla  cibraotioo,  and  edu- 
cated thair  children  to   the   bext  of   their  ability, 

'  giving  to  each  that  t>hare  whieh  his  or  her  talent 

'  eeemed  to  warrant,  and  iurlinution  ai  to  literary  or 
mechanical  pursuits  seemed  to  require.  Of  the 
twelve  children  that  vren  born  to  them   only  fire 

I  reached  maturity — threo   sons  and  tvo  danchtprj. 

iTbomaa'a  brothers  both  attained  g»od  and  saeful 
pasitionaaspriDeipalaof  edacational  eatablishmsntr. 

jThc   name  of  tha  older  one.  J»eph,  is  tbe  lesi^ 

I  known  of  the  two,  oa  he  gave  up  the  post  oi 
instrnetoT  in  middle  lite,  but  that  of  his  younger 
brotber,  Oeorga,  is  no  di>n)>t  familiar  to  many,  and 

lataoBRthaiMdwioftUapapacthcra  will  probably 


Hall,  near  Preahm,  or  at  the  aoaM  of  Ui  lataat 
labour*.  QneanwooJ  ColLage,  HaaMluie.  Tbemsi 
•arly  disidayed  an  inventive  turn  o(  aaiad,  riii^lil 
to  many  ingenioaB  oontriTanaea  for  Uia  good  af  Um 
touaehold.  Ooe  piece  of  mechaniim  in  ptrtieilar 
has  been  mrationed  to  us  by  which  tht  fann  hana 
wife  was  able  to  chnm  the  buttar  and  rook  thaendk 
atthe  sums  time.  With  tbia  tendaocj  ha  was  nry 
Hiiilably  placed  as  apprentios  to  a  naWnst  mskir. 
and  ha  atterwaids  worked  as  jonmcymao  in  Ik 
tame  line  of  bnaineaa  with  the  ominant  firw  d 
Uessn.  Oillowa  and  Co.  in  hia  native  torn.    WUi 


his  feUow-warkmen  and  thoaa  w 

aequalnttd  with  their  ua.    ThoronehB 
(aetnra,  completeneaa  in  detail, ana  m   ,.    _  .  .. 
(be  woA  reooired  wera  piunts  abont  whieh  he  wa 
ienliously  particular,  a  habit  of  mini  «U 

"' '-■-'^'- future  anooese.    Indeed,  Oi 

.._of  the  utmost  tenke  to  to 
enabled  him  to  work  oat  hia  on 
ootiona  qui^ly  in  his  own  workshop,  and  pnnaM 
the  neeeaaity  for  confiding  to  othar  hands  a  cnrii 
idea  or  a  half-finished  invention.  In  dne  time  b 
entered  into  partneraUp  at  Culiale  srith  othsi,  it 
the  buaineea  of  oatunat-makinB,  but  tha  firm  W 
Doming  hankru^,  he  found  himiolf  in  a  tsdeari 
poaition  from  circumitaneea  over  which  he  had  sri 
Ml  control.  Althougb  be  eadeaT«nrel  to  ntrieit 
himself,  and  had  the  kind  aaaistanoa  in  ao  doiuif 
many  of  his  creditors,  he  did  not  feel  ha  was  mang 
that  progresB  whioh  warranted  his  ptoeeebit 
Inrther,  and  finally  relinqiushod  the  nnMTleknf. 
Be  nut,  for  a  ahcrt  periiod,  engBKad  in  ^  tea  al 
Iproeery  bnaineaa,  bnt  he  wat  not  Gttad  for  m» 
mercial  pnrsnika,  and  veij  willinrir  turned  Ul  at- 


Railway,  i 


ion  of  tha  North  t 


Rdmondaon  would  prove  a  credit  to  them."  Tiai, 
then,  about  183i>  when  in  bii  4ttk  y^,  ti 
made  his  first  aequaintaaee  with  the  r^way  wdM 
at  the  solitarj  little  station  of  Milton,  situated  abad 
14  milss  from  CarKsIe— a  pmnt  at  which  tt*  tnii 
was  than  ao  email  tha  duties  of  atation-master  as! 
booking-olerk  wars  performed  by  the  same  peissa 

In   the  first  days   of  railway  traTelling  it  Mi 
oatDml  that  tba  kind  of  tickets  wbish  had  sairi 


lenient  in  many  ways,  and  Jlr.  E^moudK 

felt  that  a  change  was  needed  in  tbsm.  Anstt*  . 

want,  and  one  of  still  mon  importance,  aooa  bsoM  , 

apparent  to  him.    He  found  that  little  or  ac  qili-  '■, 

-  -'■-  check  woa  impoeed  npon  tbe  station  derli,k  : 

'"'"''      4ty  toBceonnt  oorreetlyt*  . 

Hi«i  ■'      — 


oneya  paid  to  tl 


uity  waa 


whioh  should  Iw  a  complete  cheek  in  tbe  fint  instsM 
—  '-imself,  a  task  oongenial  to  hie  ooastliaiiH 

id  honeat  heart.     He  stilt  retained  hia  bad 

and  tools  aa  old  friends,  and  hia  perfect  fanilimiif 
with  the  use  of  them,  comliined  with  aisple  lasM 
between  the  train  aervices  of  that  day  at  mtm, 
enabled  him  to  produce  tbe  Tariona  lime  ^seM  • 
apparatus  which  he  required  to  carry  out  hia  plsM 
"    "  it  eonstmcted  a  smalt  wooden  block.  0   '  ~' 


:  1  also  a  small  rack,  diridsd  aril 


UofsT 

iaiouol  .   .  _.   

tap  of  a  mallet  down  on  to  tli*  cardboard,  a 
obtained  the  needful  impression.  By  a  iii|ialLtW 
of  this  prooesa  in  tbe  Tariooadiriaioiu  of  the  laafchi 
completed  the  atrip,  producing  in  fact  a  seriM  rf 
tickets  printed  "  Mitton  to  Cailisls,';  At.    Thasek 


Wh«« 
auffieient  number  were  prepared  of  one  kind  hsre-rf 

station  for  Carlisle,  and  altering  the  fans,  i^-.j* 

aoeordance  with  tbe  change.    He  then  n 

slow  tedious  prooees  until  be  ' 

supply  of  tickets  from  bia  own 

on  the  line.     Hi*  next  atndj  w 

which  the  Tarious  deieription 

safely  kept,  and  at  tho  same  tii_-  _. 

to  paaseugen  when  they  presented  tl 

counter.    Aa  tlie  Uckets  were  progre'*i._^ - 

they  muat  of  course,  t>c  pragrepaivi-If  wsnHi  h* 
upon  this  principle  depended  tha  ohock  wta^ba^ 
poMd  to  inetituto. 

With  tbe  idea  of  haviag  the  Uckek  te  ts  ^ 
issued  always  in  view,   hii   Gnt   tutm^  ■** 


then  repJatsdU 
<  pmvidol  Witt 
aJoD  toallotha 
to  naksaaaMi 
'.  ticket  eoald  I 
e  1m  h»alT  Iff  MM 
sd  theuMbM  sItiB 
grc'RivolTBaBtMi 
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bottoma,  luTins  lapn  fastened  to  them  whicb 
Miacd  am  amall  pnUeyi  at  the  top  of  eaoh  tnb«, 
th*  mds  of  tha  t*p«i  harioK  Indeii  wdsbte 
■ttMbod  in  order  that,  as  a  ticket  wai  eitraoted  at 


ontarbaluieed'  b}>  nlf 

eUarij,  and  he  aoon  decided  to  abandon  hia  tapai. 
■ndibta,  and  pnllaja,  and,  allowing  ths  ticketa  tb 
drop  hf  thai  awn  gmTity,  hs  rsDored  tbam  aa  n~ 
— "*■'  ' i->--     •■"-  -  „g^  tobei  wtrt  themfort 


XU(b 


iritbdrawn  at  tu  bottom. 

„ „ ,ilaplaD  potaible,  has  not 

BB^  dqMtftad  from  or  impTOTod  apoa  aiti'ce,  and 
Imb  enrtUwed  to  be  tbe  prinoipto  upon  wbiDh  tba 
IMfcai-faanhg  eaan  at  tna  Tariool  stationB  baTe 
Man  cAualrueted  to  tha  preaoot  tine.  A  nnmber 
K  thet*  lobn  an  Tansed  aida  b^  uda  In  one  cbib, 
Md  BLiuH  tllMn,  for  toe  conrniienoe  of  tbe  book- 
Bg^irA,  a*  the  fao«  of  tbe  ticket  ii  iriTuible.  rana 
I  WOcdMi  atiip  or  labrl,  on  the  upper  part  of  which 

Kb  Wt  for  iniertine  the  name  of  the  itation, 
.  and  fare  of  the  ticketa  in  cM^h  tube.  The 
wmvr  portion  of  the  label  forms  the  frame  of  a 
trip  M  slate,  the  dm  of  nhieh  wilt  be  herwtter 
f'fawJ.  A  anitablo  receptacle  hariT^  now  been 
l*«idad,  odIj  one  other  coDtriranM  woa  DecMiBr; 
cftra  making  the  trial  he  contempUited,  and  this 
«•  MMna  npeditiona  method  of  pnttlng  a  data  apon 
ka  ttolMt  when  it  waa  iaanad  to  the  puungsr. 
toWUw  it  WM  aoaompliehed  in  tiia  Gnt  ioatance 
T  aaad,  bat  the  plao  was  liable  to  error  and  a 
BaH«  of  delay.  SomethliiB  was,  tberefore,  to  be 
'■•■  -t  wbiot    ' '-■-  -'  ■  -* -' 


the  numboT  of  each  kind  of  ticket 
pAacil  at  Ilia  station  doring  tha  day  in  order  to 
alance  his  cuh,  and  forward  it  witli  i 
'etnrn  to  the  head  offioe.  To  tamlitata  .  ..  _ 
jpeiatian,  Mr.  Edmondaon  drew  ant  a  set  of  forms 
for  makintt  the  needfnl  letoms  to  tke  audit  or  diief 


ofEce,  which,  alter  beiofr  dnlr  filled  op,  present 

Bcourate  anrnmai;  of  UiO  diilj  Or  woeklj  bni 

tranrMted,  and  ahowad  at  a  glance  Uie  Mnoont  of 


to  other  stations  what  ^ 


rcasoni  lui  propoaitloaiwerenirtatfintantertaiiied, 
and  it  waa  only  after  repeated  efforts  that  ha  waa 
able  to  induce  tks  directors  of  the  Newcastle  and 
Carlisle  Iliulway  to  arrange  for  tbe  adoiitioa  of  hia 

plans  at  soma  of  their  stations.  There 
prapoiition  to  remoTS  him  to  Neweaatle,  but 
not  carried  into  effect,  and  tbe  repeated  dalaja  were 
Tnj  disheartening  to  him.  While  in  this  state  of 
I  diioonragement  he  received  a  visit  from  Csptaic 
I^wB,  at  that  time  the  enterprising  and  enorgetic 
manager  of  tbe  Manchester  and  Lee£i  Railway,  who, 
having  heard  of  tbe  plan  adopted  by  tha  clerk  at 
Milton  Station  for  "  checkiiji  binisell,"  came  over 
t^  inspect  it,  and,  having  had  the  delails 
tfao roughly  eipl^neil  to  him,  wu  elaai^tighted 
enough  to  pereeiTe  Hi  immenie  value  to  tha 
railway  interest,  then  bet^oming  an  important 
Featnra  in  the  coantrj.  He  therefora  at  once  pro- 
posed to  Mr.  Edmondeon  that  he  shonid  remove  to 
Manchester,  with  the  object  of  introducing  his 
lyslom  on  the  above  railway,  making  tbe  promiae 
that  hia  salary  should  be  multiplied  by  two,"  an 
iffer  which,  after  dne  Mnsideration,  was  gratefully 
Mceptad.  This  uDeipeeted  recognition  and  timely 
uknowledgmect  of  his  invatitiou  paved  the  way  for 
,ts  general  adoption,  and  for  the  next  ten  or  twelve 
rears  the  introdnction  of  bis  plans  on  to  new  lines  of 

,,-  —  >. railway   as  thn  rapidly   developed  themselves,  in 

o  seiae  an  idea  fnm  triflee  which    uiditiou  to  bis  dutiea  on  the  Manchester  and  Leeds 

-^ —  , . pass  unnoticed.    In  this  frame  of    line,  involved  a  great  amonnt  of  labour  on  the  put 

bd  hiapoaket-combwas  tbetriTialinstmmentthat  it  the  icventor.  At  longth  that  company,  with  a 
Kdaalif  n^natad  to  Mr.  Edmondson  a  way  aomplimentary  minute  of  tbe  board,  librratad  bim 
r  KeeompliahiBg  hia  abjeot.  It  was  nn  oUl-  Irom  their  service,  in  order  that  he  might  devote  his 
vUosad  poekat-coBb  working  on  a  binge,  and  !  whole  time  to  the  rutthar  development  and  inlro- 
•  two  odBaa,  thteod  of  ths  comb  and  the  end  of  '  <luction  of  his  ayatom. 

_  1 ji-  j,],^  poshed  together  suggested  a  motion  |     Mr.  Edmonrlson't  brother,  Joseph,  having  far  some 

P^"^"^  ^Jijo^j^^  tb"."Bbt    lima  reUnqmshtKl  his  academical  pursuits,  w«a  now 


to  his   own  stirtion,  and  that  of  the  one  to  wkioh  ha  nqniiea 
a  forthar  anp^.    The  clasa  is  also  given,  and  ths 
loweat  nnmbar  of  the  tioketa  in  atook,  tocstbsr  iritli 
.  tlia  oloaiog  nnmbir 


ohester,  where  Mr.  Edounidson'a  son  still  contiauas 
tbe  huainass  whioh  bis  father  astablishad.  There 
not  only  are  tioksta  printed,  bnt  tha  printing 
maohiDBS,  ticket-saiet,  and  dating  presses,  togather 
witb  otbar  ticket  appvatns,  ars  maonfaotaied,  and 
•applied  l«  railway  oompauM  •■  raqau«d.  Bator* 
attempting  to  deeoribe  tha  pnaant  printing  preaa, 
* ' —  totba  nmtina  u  order- 


Ut  ha  ntiliaad  tor  his  ^orposo,  and  that  if  tjpe,  I  „„  helpful  to  him  in  tha  aopernsion  _        _ 

!*I"  S'?"?".?'  ">PP'7"'8  '*  "l"  '"'  '""'a  '■«    Uliahmant,  thus  aetting  him  at  liberty  tor  pecwmal 
kvancad  into  the  mouth  or  angle  formed  by  the  i  instruction  to  tha  booking  clerks  at  the  different 

F»od(«ab^re.mfnuoned,iti«ould,  onreoeivmga    -Utions-a  work  whioh  oompelled  him  '    " 


at  the  

•  '  L    ».     .L    ,-  "i_".  ■  "   - — I ":."  --, -"  ■      i-uuuo— »  Tii»>  Huiuu  ijompellcd him  M  Isavo  boms 

—^pnahltfter  tha,  ti^et  was  inserted,  close,  and  Irequontly  and  for  long  periods.  Tha  previous  oecu- 
E?»-  bpe  against  the  cardboard.  This  idea,  ,,,tion  of  Mr.  Joseph  admirably  fitted  him,  amongst 
•%.™?^f  ""y  matured,  was  proctiroUy  developed    „ttiBr  duties,  for  the  accurate  and  methodical  super- 

hiM    attit  workshop,    and   reeu  ted    in  ik  small  '  intondsuee  of  aocounf-  '  -'--  "-  -■- ^'-  -*  '■- 

MdcD  maohjue  which  so  comnleUly  arswtred  the    brother  Thomas' 
'     '      intended  that  he  never  hod  ocoaeion  to  alter 


where  tbe  amonnt  of  the  new  order  is  addad  to  it, 
the  "requisition"  is  forwarded  to  the  ocmpany'a 
printer,  who  arroi^asbisforni  of  type  iaaaeordanw 
with  ita  partioalaiB.  Wheela  for  printing  tha  pro- 
greaaive  Bumbrai  so  often  mantioDed  are  rttnehed  to 
the  press,  and  oan  be  sat  to  aoytbing  between  0  and 
9099,  emfataoing  a  quantity  of  10,000  tickets.  In 
this  instanea  the  printer  aete  thsm  ta  tbe  nnmbar 
next  above  tbe  bigheat  naowd  aa  in  itock,  and  then 
procesda  to  fill  tlba  feeding  tuba  with  the  proper 
coloured  eardboatd,  for  indicating  tbe  class  and 
single  joomn,  ratom  or  aiennioa  tuket,  aa  the  ease 
lyba.  TbeiaadingtabeisanupriBhtcaaaatthabaek 
the  machine,  ain  ii  capable  ofDoIding  500  blank 
.__kata.  Wemay  hare  mention  that  tbe  blank  card- 
board is  reoaivedfrom  the  mannfaetonm,  Mmhi. 
De  hi  Boa  and  Co.,  in  tightly  paekad  bows,  leaa  lliaa 
two  feet  sqaare,  each  box  ccotaining  about  48,000 
tiAato,  ready  eat  into  tbe  leqnired  silt.  Themaehi^ 
nen  and  anangementa  for  preparing  these  would  ba 
matter  tor  a  paper  by  tksmsdres,  and  do  not  oom* 
within  tbe  loop*  of  this.  Snffioa  it  to  aay,  they  ara 
beaatitall;  complete,  and  worthy  of  the  firm  whoaa 
ia  now  ao  eelebrhted. 


ticket,  and  working  horixontally,  draws  the  lowest 
card  forward  In  the  direetioa  of  tbe  typo  and 
numbtting  wheels,  one  aet  of  wheels  (nsed  tor  return 
tickets}  bnng  aitoatsd  before  and  the  other  after  tha 
type  frame,  and  all  reoeiving  at  eaob  atroko  of  the 


a  during  the  minority  of  hia 


lias   been  the 


-.---       -        to  alter 

•  principle  of  ooustruotion,  and  )hou|yh  tha  dating 

•Saaa  waiieaflarwarda  made  of  iron,  this  prindpio,      _  ^ ., 

■UniKB  efficient  with  eipedition    has  not  b^n    '  r.^i"' ™'  .^ 

'—■         Tte  problem  of  supplying  thelype    '^^'°JZ^^  w"^ 

....    by  passing  a  ribbon  saturateil      rin™r<F    nnil  i™. 
BBlinetween  the  type  and  card.     In  the  fi rat 
■  I^Rth  of  inked  ribbon  ia  wound  on  a  roller  below 
M^pC,  wbsnoe  it  passes  over  tha  face  of  tbe  type 
ato  aaeUar  roller  aVore.    By  the  act  of  rUting  a 
mat  ■  certain  length  ia  drawn  from  the  supply 
d«,  and  at  each  stroke  a  fresh  surfnce  oF  iuked 
■ban  ia  tbos  preaented  for  ths  next  im 
wiaa  now  ready  he  eommenoed 
atiial,andtoisetiatoea( 


is  we  observed,  when  describing  the  first  nppa- 

.ua  nsed  for  carrying  out  the  ticket  lystem,  the 

'    1  in  the  ticket-case  and 

perfected  from  tha  com- 

laohinery  for 


igTossively  numbering  the  tickete 
._    .,jult  of  Rradual  improvement.     01 
before  this  the  slow  process  of  tba  hand- 
ad  gin'o  pUea  to  machinery.    It  waa  simply 
the  hr^t  effort  of  a  man  thrown  on  his  ownresour 
.^lany  persons  suppose  the   datiog-presa,   the    li 
.  machine    on    the    connter    of    tbe  booking    ofl.   ., 
I  to    be    oil     that    ia    required    for    printing    the 

_^^_       ^  -    -r     --   —  n [tickets,  but  a  moment's  reflection  ought  to  convince 

Hm  a  trial,  and  to  isena  to  each  passenger  a  card- 1  them  that,  as  there  is  only  one  machine  contsioing 
iHd  tieket,  whinh,  though  smaller  than  tha  pre-    tnly  type  snfiicient   tor   the    date    of  the  da 
ipresentod    ths  station   to    which  the    Ennnot  print  the  multiplicity  of  letterprcea  whi 


:pMlla  was  going,  the  class  in  which  he  n.iuun  l>, 
:■  aanTeyad,  and  the  progressive  nnmbpr  of  tht 
'IM,  tba  date,  of  coursa,l.eing  added  at  tha  timi 
Ktana.  After  the  departure  of  tba  lost  train  al 
■U*  ba  pcoeeodad  to  examine  tha  tubas  of  hii 
■M^aaa.  A  matter  of  importanoo  should  hare  ba 
Ifand  lih  Ha  had  commenced  the  progreBsivo 
^bCing  of  his  tickets  at  0,  and  that  being  the 
M  iaanad  of  aaeb  deacription  of  ticket  it  [allowed 
Mtta  flgnrea  on  the  card  lowest  in  the  tube  nt 
^fiae  repnessnted  the  actniil  qnsntity  sold.  Had 
hNMBSaecd  them  at  1  an  additional  proceas  of 
>WMlien  would  bare  been  ncceaaary  at  each  tube, 
Wiif  to  inadvertence  and  error,  but  by  com- 
trn^g  at  0  he  had  only  to  copy  tha  lowest 
^Iw  in  tha  tube  which  was  done  on  tba 
n  ol  ilata  before  alluded  to  as  running  in 
^af  tbe  esse.  Tba  reault  of  the  day's  issue  being 
Na  eiaarly  before  him,  and  tha  fares  being  marked 
«  tba  label  or  frame  above  the  slato,  it  wns  not 
jtwlk  to  aacerUin  what  ought  to  be  the  amount  in 
I  eaob-drawer.  On  the  following  night,  by  sub- 
"  ■' tbeoumber  leftoa  thaelate  fFomlhcloweet 


s  in  tha  tube,  be  found  the  quantity 
■o^  hommA  on  tba  second  day,  and  so  forth.  These 
kda  may,  to  tbe  general  reader,  seem  a  simple 
Mario  dwell  upon,  but  if  he  will  remember  the 
Hbw  at  tiekat-tabes  to  be  inspected  each  night  at 
«•  ft  oar  large  stationi~at  one  or  two  of  them 
■l^two  thoBoand— he  irill  aes  that  it  is  of  great 
portHMa  totka  bookjng-elerk  in  making  oat  1^ 
MOB  to  koM  the  nott  aimplo  yet  exact  aetbod  of 


sengers  in  different  ol 


:d  for  bookinj.  , 
to  their  rnrions  d»tinati 
where,  and  a  combination  of  machi 
it,    the  lending  feature  of  which, 
from  the  firat,  must  be  that  of  pr 
at  a  (ijne,     htperlcnco  has  proved  that  this  original 
conception  was  the  true  boaiM  upon  which  to  prooced 
in  tidiet-printing,  as  although  hundreda  of  milliona 
in    tbe    aggregato   are    annually    produoed,   the 
amount  ia  ao  divided  and  sub-divided  by  the  vorions 
stationa    and    clikS'ea    that    the    average    namber 
printed    of  any    one  kind  ia   not  largo,    and  tha 
quantity  supplied  of  each  deioriptiou  at  ono  time 
being  only   that  of  a   tew  months'   stock  to  eooh 
station,  it  will  be  readily  seen  that  the  time  required 
to  set  up  tba  number  ot  forms  of  type  tor  a  ahaat 
would  be  fatal  to  an  expeditious  aupplf . 

Mr.  Edmondson  was  only  a  worker  in  wood,  and 

feeling  now  tbe  ne«d  of  a  stronger  material  ba  oon- 

"cu  a  practical  friend  of  his.  Mr.  John  Blayloak, 

:arlisle,  by  whose  aasistanoe  be  was  enabled  to 

together  a  printint;  machine  which  carried  out 

ideas,  and  was  sufBcient  for  the  rei[nirements  of 

i  period.      This  machine,   however,    has    been 

itly  improved  upon  from  time  to  time,  and  while 

original  foatare  of  printing  one  tieket  at  onoa 

always  been  maintained,  its  general  eomplete- 

cees  and  efficiency  hare  been  matorially  increased 

by  tbo  iogennity  and  careful  stady  of  Mr.  James 

Carson,  who,  from  the  early  rise  of  ticket-priutiog 

"  -  bosinass,  iiaa  oooupied  the  reaponsible  poei*'  — 

vemui  ia  tbe  — ?--;--*  —    /....._         », 


he  reaponsible 
mannuetory  i 


mnnder  thefintset 

.    ,. to  lie  a  rrtnm  ticket 

It  there  reedvea  a  number,  if  not  that  aet  of 
wheela  baa  been  raised,  and  tbo  ticket  waite  to 
be  pushed  forward  to  the  type  by  tba  introdaotdoD 
of  a  saoond  card  from  the  feeding  tube.  A  Unrd 
card  puabes  uumtiflr  ons  tmder  tbe  eeoond  aet 
of  wheels,  where  it  recnres  ite  npprepriato  namber, 
and  by  the  pnsh  of  a  fourth  it  falls,  nrintsd  and 
number^,  into  a  reoaving  tube  at  tbe  front  oE  Ota 


while  capable  of- being  driven  ata  great  speed,  is 

'    bout  200  tickete  a  minute,  thia 

.._  _  at  wluch  tbo  attondaot  oaa 

Iv  snparintead  the  supply  of  blank  oaid- 
Eiis   taeding-tabe  and   give   the  needful 


being 
mostreadi 

attention  to  the  other  movementa"  of  the  n 

The  printed  tickate  are  next  conteyed  to  tbe  eoont- 

ing  machine,  which  is  ^mply  an  amitional  check  aa 

to  tha  accuracy  of  the  progreasiTe  numbering,  the 
neoeesity  for  it  arising  from  ooosaional  inequali- 
ties in  tbe  aiie  and  thickness  of  the  tickete,  and  a 
liability  to  warping  on  tbe  port  ot  tha  cardboard. 
As  tbo  thickaeiB  of  an  averose  ticket  is  the  only 
available  ganga  by  whioh  to  adjust  tbe  catoh  ot  the 
printing-prasa,  it  will  be  easily  understood  that,  in 
'  of  a  warped  card,  the  eato^  misses  it, and  b«  no 

ik  ticket  is  drawn  in,  the.  printed    ono  ia  not 

poshed  forward,  and  tberefore,  receiving  repeated 
impressions,  ia  spoiled.  As  soon  as  the  attendant 
finds  that  "something  is  wrong"  he  stops  tha 
machine  and  pnte  it  right,  but  in  re-airanging  the 
inmbering  wheel,  which  has  lieen  going  on  and 
changing  with  every  stroke,  he  may  possibly  set  it 
1  number  in  advance,  or  otherwise,  ot  the  last  good 
ticket.  Hanoe  tha  necessity  toran  additional  check. 
'The  oountiog  machine  is  tumiihed  with  feeding  and 
receiving  tabes,  and  with  aoonrataly-numberad 
wheels,  similar  to  those  of  the  printing  machine. 
The  attendant  having  plooed  his  pile  of  tickete  in 
tba  feeding-tube,  tbe  lowest  number  at  the  bottom, 
ha  draws  it  into  view  by  meaoa  of  a  oatob  aimilor  in 
'rangement  to  that  at  the  press,  observes  tha 
imher  of  the  ticket  thus  piodnced,  and  lete  the 
-jrreepondiDg  number  on  the  counting  wheel  to  an 
index  or  eyelet-hole  aitnoted  conveniently  for  tbe 
eye  of  the  counter.  When  the  machine  is  in 
motion  for  evei?  ticket  that  is  drawn  oat 
ot  the  feeding-tube  the  oonnting  wheel  moves 
number  forward,  and  so  king  as  tbe  two 
-jmbera  agree  all  is  right.  In  order  to  aaoertaia  it 
they  do  so  the  attendant  stops  Irequently  to 
"  if  any,  having  been  corractsd  by 

.__ .__   ,__jtod  ths  tickets,   these  ara  now 

ready  far  packing.    As  progresoiTa  oidai  'a.  v*  ™*™' 
-iLLou    tiii  vn  ««!»«  A  ^ii«'4!a«A»'t«^  <«;%•«  ^J*^ 
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IbHrfore  phccd  is  bandln  of  £50  in  ■  frame  or 
■erewiiv  up  kppu«tiii,  by  whioh  tb«;  cui  be 
tiffhtrawl  almoit  into  ■  aolid  mau.  While  in  tfaiB 
oon^on  a  band  of  abiu  ii  panad  round  tbem,  and, 
briu  HooMd  bT  a  initaUa  knot,  ibtj  ntua  th«ir 
hU£^  wImb  liberatsd  frau  prannra,  and  are  in  a 
■Uta  nt  iliitaribatiOB  to  all  parta  of  the  world. 

Intld*  waj  are  prtpand  tha  liKli  tioketa  which 
the  tratdliBB  publio  laoaiTa  at  tin  bookiDir  offioe 
window,  and  itow  away  in  tlMtr  poobta  oi  dip  into 
thdr  (lorai  or  bate  wWiont  thmight  of  tli«  ioge- 

nulraiidindiutrrToqntiadtopiodQMeiaB 

■nd  Inaignflaant  an  ol^Mt.    Indgniflnant 

tioket  ma;  aaem,  howerer,  tb«  annual  aggTegato  of 
tba  lailway  fan*  wbi«h  Ibau  trian  niires«Dl 
amounla  to  milUon*  of  ponodi  ittrling,  and  btctt 
f TMtional  nart  in  Uiat  gnat  total  ii  diilj  and  eully 
wiitendbT tUnimpiaUokatiyatom.  Itisalwijil 
intsnatiiia  la  look  back  to  imall  bcginningt,  and 
ooinpaN  Uum  with  tha  multa  of  a  few  ;«»' 
tboDght  ud  work.  Tb«  contaait  ii  often  etartling, 
and  to  no  one  woold  it  ba  man  eo  in  tM>  cue  than 
to  Uio  orfginatoT  of  the  railway  tiAet  aTitem  iteelf ,. 
oonld  be  behold  the  immenu  inomM  of  tnffic 
wUofa  mot  now  be  pranded  for.  Little  did  ha 
lUnk  at  that  lonelj  Milton  itation  as  bk 
.woAel  at  bii  beneb  in  the  etill  bonn  of  the 
night,  of  (he  nltimate  extent  and  euoeeii  with  which 
bii  UbooTB  wore  to  ba  arawned,  and  we  an  tempted 
to  resret  that  he  did  not  Ure  to  a  more  matnie  ag* 
to  wifaisei  tbe  extended  deTelopmant  of  bii  plana. 
One  thing  he  did  lira  to  aoeompUeh,  whiah  we  are 
inoUiiad  ta  ettiTnate  at  a  hiiher  valae  than  aDfthintc 
wo  bare  jet  ipoken  of.  From  the  time  when  tb<> 
fcm,  io  wUoh  be  wat  a  partner  at  Carlisle,  be- 
caoM  bankrupt  it  bad  bseo  hii  oheriihed  wiah 
to  be  aUe  to  paj  thMr  OToditore  in  foU,  and 
he  did  not  depart  fmm  tbe  frugal  s^le  of  liTinp 
wUeh  at  Srtt  waa  a  neoeuitj  nntil  he  bad  fulfilled 
this  moral  thongh  not  lisal  claim.  A  leadia^t 
Hanoheater  papo',  in  raooiding  the  death  of  Hi. 
Edmond*on,>a*a,ineonelDiioD:^'Witbtheehanctei 
el  Mr.  Edaondeon  in  priTala  life  it  ii  denied  na  to 
deal,  inaamnob  aa  knowing  well  hii  retiring  hibita 
we  fear  we  ■boold  be  aoung  In  opposition 
deolued  wiabei :  raffioe  it  to  laj,  howerer,  ui»  nui 
the  leaat  notieeable  trait  of  hii  chaiaeter  was  that. 
tbonf  h  at  an  early  period  of  lui  life  miifortunea  had 
iDTolrad  him  in  dIfEenlliea,  he  hardlj  permitted 
better  time*  to  dawn  fnlh  niwn  him  before  he  nobly 
and  TOluntarilj  exerted  bimielf,  an4  as  noblj 
anecoodod  aome  time  before  liie  death,  in  *  reodeiing 
toerory  man  hia  own'  who  had  ebuued  tobe  hia 

A.t  Uie  oloee  ot  a  period  of  infirmity  extendina 
over  a  year  or  two,  and  ariaing  from  overtazM 
energiea,  he  died  at  hia  ratdanoe  in  Manebeeter  af  ter 
a  abort  iUne**  on  tbe  S2ad  ol  Jane,  1851,  baTing 
nearly  completed  hii  S9th  year. 


8IBOI>B  T.  COUTUBD  BNaiKKS. 
[IWea.]— I  AM  aorry  "  W.  J.  S."  (letter  1*633. 
p.  489)  ahonld  think  any  one  wanti  to  fell  fool  of 
bim.  leaQManrahimrfaaTeiio  deaire  to  do  so,  but 
da  not  like  to  aee  the  Cbeahir*  line*  caoaelesily 
glorified attheexpeneeot the L.N.W.  "W.J.SV 
romark  abont  the  aiieed  of  the  10  a.m.  hae  draHc 
my  attMltioa  to  a  miaprint  in  my  letter.  LeaTihi; 
King'a-eroaa  and  Enaton  at  10  a.m.  ooght  to  read 
leaiug  Eing'a.oroa*  and  Enaton  at  10.10  a.m.,  Ui( 
traine  learing  the  foregoing  atationi  at  10  a.m 
being  the  Scotch   eipreaaea,  not   the  Mancbeatei 

la  «iawer  to  "  W.  E.  H.'*  (p.  507)  the  engiaTirg 
of  the  iMwie  engina  wu  one  of  thoee  boilt  by  Kitaon. 
Sflinder*  171  "  ^>  oonpled  wheeta  6ft.  6in.  in 
dinmeUr.  Th»e  are  nnmberrd  1^11-1,330.  The  big 
7ft.  engincB  of  whioh  "  C.  E.  3-"  waa  making  u 
dnwing,  and  ia  not  lending,  greatly  to  tbe  aocTDw 
ti  many  readera  of  the  Hichahio,  are  nmnbared  up 
tol^L. 

I  bw  to  thank  "  Ejeria  "  (p.  499}  for  hia  iotereat- 

L.  AND  N.W.  Z.O00HOTIVSB. 

r-  [14663.1—1,  POB  one,  ahomid  be  Tory  glad  to  be 
told  tbe  L.  and  N.W.  enginea  in  olaaaeeaa  "  Eteria" 
■  ■   "  "    '     "d  be  mnoh  obligrf  if  he 

ling  charaoterittioa  of  each 
daaa— I  mean  tha  Bias  of  the  wheel*  and  eylinderi, 
whetiier  aingle  or  oonpled, and  wliethertheDjIindBn 
•to  ioaide  or  ontaide  P 

Al  regarda  cabs  and  weatherboarda,  I  hare  alwaya 
obaeiTed  that  the  L.  and  N  W.  aeem  to  roah  into 
opposite  eitremea J  eame  engines  baie  nice  lat^ 
OBba,  like  the  new  Midland  h>GOmotirea,  while  others 
only  have  waatherl>aarda,  whoao  diminotire  proper, 
tions  riral  the  O.W.  in  amallness.  I  should  be  glad 
to  know  the  reaaon  of  thia,  and  whether  the  closa  to 
which  a  L.  and  K.W.  engine  lielonga  can  eier  be 
identified  by  meana  of  the  eab  or  weatherboard  f 

It  it  ia  not  aahing  too  much,  would  "  Egerie/' 
grre  an  oatsider  a  rough  idea  of  tbeL.  and  N.W. 
uaka,  aiid  aay  whether  enginoa  erar  change  thMr 
MWf0O5,  or  wM^iar  thm  nu>  on  dilFfrent  Udi*  P 
W.  ».  H. 


DIBTIHOnvB  TAIL  LAMPB  UPON  THB    TBB      ID^KTIPIOATIOH      Of     A 

1IIDI.AWDHAH.WAT.  '         *""  .«-a..™ii  ASD  ALBDM 

[14664.]— A  CORBSBPOSIUNT,  upon  p.  353,  aaka 

why  "  on  the  Htdland  he  aeea  the  red  ILghU  on  the 

b«±  of  many  tratua  In  a  line."   If  your  readan  will 

— — ,  they  will  aee  that      An 


etor  ts  Vol.  XX.,  p.  328,  thw  will  aee 
J-":tpreeaDriTer  "  clearly  pointed  out  thenem™i.j  w. 
riiitinotiie  tail  lights  to  be  oarriwl  by  tmina  runmne 
uiion  gooda  lice*  parallel  to  the  mwn  Un«« ;  and 
upon  p.  376  of  the  BSmo  Tolumo  I  anggeeted  that  on  ] 
tbe  paaaenger  linea  the  lampa  ahonld  remain  in  the 
form  ot  a  V-thns,  V  ;  but  that  opon  the  gooda  Unea 
tbe  tail  lamp  ahonld  be  placed  high  op,  or  npon  the 
top  of  the  Tan,  to  form  an  A-thna,  .'..  Thu  aog- 
Ecetion  was  aent  to  Derby,  and  aii  Tana  were  at  once 
mted  with  the  neoeaaary  lamp  irona.  A  trial  waa 
i^ade,  which  I  waa  informed  was  Tory  eaUataotcry, 
tiid  loon  afterwards  tbe  pbu  of  pladng  the  tail  lamp 
I  bigb  np  aa  the  side  lampa  was  adopted  on  all  parts 
'  tha  Midland  B^way  where  there  are  gooda  bnea 
inning  pwnllel  to   the   np   and   down  paaaenger 

Tbe  following  diagram  ahowi  the  arrangement  of 
tul  lampa,  which  hu  been  adopted  in  order  to  enable 
driTBra  to  know  whether  a  tram  in  front  of  them  u. 
on  the  line  upon  which  they  areranning,  or  upon  tha 
line  running  parallel  with  ik 

Fig.  1  deoattt  that  the  train  in  front  ia  running  oa 
tlie  mmn  line,  aa  tbe  three  red  lighta  are  in  the  form 
otatrianglft  ^,      I 

Fig.  2  indicates  that  tha  train  la  running  on  the  | 
KBin  line,  and  alio  that  a  apecial  train  ia  to  tallow 
iipoa  the  aanie  line,  aa  an  additional  red  tail  lamp  is 
pfaoed  low  down  by  the  aide  ot  the  ordinary  one. 

Fig.  3  denotea  that  the  train  is  running  upon  ibii 
eooda  line,  a>  the  tail  lamp  ia  plaoed  high  op,  ao  that 
the  three  red  ligbta  ahall  be  in  a  straight  line. 


noon 

Fig.  i  indicatae  that  the  train  ia  running  on  tb 
(DOdi  line,  and  alao  that  a  apeu^^ 

ipju  that  line,  aa,  in  add'  ' 

n  a  slrught  line,  an  oitri —  .      .,    .    . 

[own  ThUarraoganantotlanipaanswenBdmirably. 
:  wai  also  prepare  a  diagram  of  '■•■-  "■-"—■'  — '-- 
of  head  lighta  for  a  future 


BFBBD  or  TBAINS. 
[14665.1—1  B»ND  a  table  ofapeeds  for  a  abort  rnn 
sn  ths  Midland  Hallway  by  the  728  p.m.  train  from 
Luton,  due  at  Kontiah-town  at  88  p.m.  The  train 
oanaiated  of  about  11  ordinwy  coachee,  drawn  by  a 
Urge  7ft.  bogie  engine. 

(ram  Speed  in  milea 

LutonleaTe     301     7;«,_         _.,„        ^.,„ 


ACID  AOBTATBB  ASD  AIiBDB 

[14666.]— AcBTic    acid   ie   a   ecdonito 

having  an  acid  tute  and  the  odom  <d  tin* 

17  C.  it  crjitalliaea,  and  io  thle  oonoentel 

It  ij  known  a»  glacial  aoetie  acid.        ..  ._. 

Ii  boila  at  lir   C,  and  anffMa  dia^ 

rliLiDged,  leaving  no  reaidne  on  mpori^ 

t nonr  on  oombaation  jielda  CO,  and  OH* 

Ferric  chloride,  when  added  in  amell  qn 

_  _  .^A  „  --intra]  aolntion  of  aoetie  acid,  gi 

ia   not  bleached   by  HgCIt 


The  BOalata*  are  atdd  in  the  form  of  Ii 
VoeUtoB  are  daoompwwd  on  ipitioo 
COCCH,),.  Whan  heated  with  CaHO,Ni 
give  CKt,  Ao.  .__.  J     ■ 

When  a  eolid  acetate  J»,,™J™^ 
HjBO.  and  CiHiHO  it  yields  CHjOOE 
niTiitic  acid  ia  obtained  whan  an  acetala  i 
iKith  dilute  HjSO,.  ^,  . 

FEtCl.  when  added  to  an  acetate,  prode 
lel  ooloar. 

Aoetalea  aw  aolublo  in  water.  

Plumbic  aceUto,  PblCHjCOi)j  +  30H 
lisea  in  right  rhombic  transparent  pp 
ussally  conaiata  of  an  agglomeration  ot  atac 
rrratala.  It  has  an  intenae  metallic  aweat 
:i  taintiah  odour.  ,  ,. 

When  the  crystals  ars  heated  on  a  ih] 
tliCT  melt  and  giTe  off  an  inflammsbia  n] 
n  peculiar  agreeable  odour,  and  leave  a  rid 
roaidne  of  carbon  and  globulaa  of  lead. 

FtiCl(  giTO)  a  red  solution  ot  feme  aol^ 
wbite  precipitate  of  plnmbic  chloride.  A 
nf  iodine  in  iodide  of  potMsinin  gnea  a  j. 
,-ipiUte.  ,    ,.    . 

On  adding  KHo  till  alkaline,  and  stuni 
cipitste  ia  produced,  whioD  disaoWes  is 
acetic  acid.  ,        ,     ,  ,, 

It  ia  easily  aolnbla  in  alcohol,  and  aolable 
which  latter  lolutioa  has  a  awoet  Uate. 

Plumbic  tribaaic  acoUte.  3Pb(CHjOCO0 
cryatalliiea  in  opaqne  netdlea  :  but  ia  gew 
ill  solution,  and  baa  a  aweet  taate  and  ai 

On  ignition  aeatone  is  produced-  A  plac 
Ipped  in  the  aolution  burns  like  tinder.  , 

On  breathing  into  a  teat  tube  containi 
,r  the  aolntion,  and  shaking,  a  white  pie 
plnmbic  oarbonate  ia  formed,  and  coma 
added  io  it  likewise  rendera  it  milky. 

Ferric  acetate,  Fei(CH,COdi,  forms  ei 

deep  red  colonr.  . 

It  prodnoei  acetone  on  ignition.    _  wi 

ith  four  timn  ita  Tolnme  ot  OHi  it  yield 
precipitate  of  baaio-tBrrie  aoetate- 


S9'016. 


HCl  changes  the  deep  red  solotii 
Pataasic  acetate,  ECHjCOi,  formi 
lirona  opaqua 


faintiah  acatic  odonr. 

OnTinition  it  jitlda  acetone,  andlears 
ul«.    It  fnsae  easily. 

FojCli  givea  a  bright  red  colonr,  I 
-oluble  in  water  and  ali»hol. 

Baaic  acetate  ^  Ba(CB,CO,>,  +  « 
Ba(CHiCX>-)j  +  OHaOCCura,  cryatalliirfi 
or  Battened  prisma.     On  ignition  it  neHU 

H1SO4  gi»e*  a  precipitate  with  tbe  m. 
FeiCI,  giTe*  the  red  colour.     It  ia  apwuii 


'tha'cryatali  easily  fuae  to  fihroua  gr 
which  on  further  beating  yield  accttiM 
bonate.  If  it  is  healed  in  the  dry  »l*W 
lime,  CHi  ia  OTolTcd. 

The  carbonate  doee  not  dellqoeace  in  s 
of  potuaium-  It  giTaa  the  cbaranterittit 
with  Ft jCi«.  It  ia  Tcry  eoloble  in  water. 
The  alominic,  ammonic,  aif  entis,  ei 
cumus,  Ac,  Bostatea  haTe  gcnerallT 
eharactera  aa  the  abore,  with  peouLiar 
latice  of  their  own. 

Albumen     iCviOaNisHuiS)    ooneists 
rellnw  shining  taataleee  ecalaa.     Whea 
opaque  and  white,  and   when  dry   beo 
Inceot  or  tranaparent,  yellow,  and  ho 
ihowi  !i-  '  tieat«d  in  a  tabe  it  awella  up,  blaokena, 
diaagreeable  odour.     Tha  solutioa  in 
_  coaguialed,  by  boiling  ;  it  firnt  ton 

_  _thWOTuil«  for  equal  distanoee,  bit  hu,.    '  coanulatas  about  70"  C,  becoming^opi 
conTinoed  myaelf  that  it  ia   eorrect,  and   that  tlji:    soluble.      When   atrong   nitnc 
moi   OTOD   the    apeeda  the  leas  tbe  difference  «ill    heated  il  ia  dieEuilved.  ..Strop, 
be.    It  may  intereat  "  L.  L."  and  "  W.  J.  S.' 
know  that  the  10  a.m.  exprciaas  _f rem  Enaton^ 
King'a-oroBS  do  not 


™"*bj  ^  J}       g-ij  33.308        89-661 

B|*55-751    6)2WBS2 

SO  639      wsas 

W\  miloa  in  35  minntei  =  18  Sa  miloi  per  boor. 

The  first  column  giTsa  tha  apeeda  ii»  betwcLM 

■tiona,  omitting  tour  amaJl  onea,  and  tbe  diatanL't^ 

n,  where  not  euct.  within  a  quarter  of  a  mile  of 

thoaa  giTOn  in  the  time-tablea.    The  second  oolunm 

abow*  the  apeedi  for  H  miles,  and  then  tor  laBoUt.:,* 

"  "  mile*  meh,  and,  lastly,  tor  3i  milea,  and  it  T.1II 

jeenthat  the  BTeraga  of  these  equal  aectiona  i« 

55-277  milea  per  hour ;    whereas  20   milea    run    m 

21m.  50**c.  giToe  54  962  miloa  [^  hour.  ^  This 

firma  "  Itiaai'a"   Tiewa   of    his    n--'  - 

better  the  high  apeeda  neoeaaary  ti 

np  the  bends.    '  "'     '      '■ 


method,   I 


Mancheater  but .  _  .. 

bind"  aleo  from  Eoston  to  Lirarpool  and  Cheat' 
but  the  10  10  train*  from  those  atationa,  and  (li 
10  a.m.   from  St.   Panoraa  m 
for  one  ahonld  be  glad  to  see  some 
"Egaria"   about  tbe  *?!*■,?'„  ^'^^  J-j 
locomotiTea.  v,  ,, .   . . 


a  to  Manchaatar. 


HJJO. 

.,  njlutionin  water.     . _ 

a  bright  red  or  rosy  colonr.     KHO 

len  heated.    When  aoetie  add  ia  add 

a  Bolntion  it  produces  a  flaky  preeip 

redieenlred  in  exoees  of   the  amd. 

I    dieaolTCB  it  slowly,  giring  a  riolet  col( 


it  Is 


dieaolTCB  it  slowly,  giTing  _  __ 

aolntion  furniahes  syntonin.     Creoeote 

_,  ,. ,cDaguUtes  it.    Alcohol  alao  ooagulalai 

Would  "dE.S."  kindly  aay  whethtr   if  alkaline.     Ether  doe*  not  ooagnlat; 

pilot  engine  to  ba  fitted  with   diaaolTea  it,  giriny  a  reddiah  hmwB  Ml 

fitbedrestoItrunP    V.      Iphoapborie  aeid  giraa  ft  whUa  pn«fM 
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n  do  M  if  Mftic  aeid  ii  *iieii. 
m  tbont  one-tenth  of  acetic  add, 
nv  noluUDm  femwymLdB,  %  pn- 
Take  *  large  qnntitr  of 
■mtt  and  add  a  dn>p  of  cnprio  nilphate, 
little  «t  th«  idntiiiD  and  mnn,  wheD  a. 
IT  win  ba  nodnoed.  If  AmHo  ii  addert 
id  pradnlata  giTan  br  HNOi,  whan  cold 
the  jdW  oDloaT  to  OTanea.  Albnmen 
M  apptwaote  of  gnm  in  oold  mtar,  bdiI 
it  ui  a  iHghU;  aeid  nwtian.    It  gim 


i  ethar.  H 

asnra  is  thb  BBABSias. 

—For  a  eoiuidrrable  Dnmber  of  jein  I 
I  gnat  dead  of  tliii  diiaue.  I  iDrariabl; 
:ha  olaba  from  the  oabbaga  pl&nts,  and 
met  a  Riogla  ops  in  wtich  thsie  waa  i 
M-  noie  (mall  vhiM  magoola  or  lane, 
will  in  wUoh  thaf  had  baen,  with  hole* 
,  from  tham.  I  liaTe  thii  day  qnntioncd 
,  who  baa  baan  in  the  habit  of  phutini 
)  pUnta  erar;  jmt  for  etar  50  Teara,  and 
*,  alwaya  braak»  |dS  tlie  clnba  from  the 
be  aayi  the  lame.  I  am  tberatere  reiy 
iCd  to  think  that  the  diuaae  mantieDad  bj 
lea"  in  letter  14630,  p.  408,  biDOt the 
>t  whiah  ii  Rtntrallj  hsawn  u  alubUng 
itrj,  DO  matter  how  lika  it  it  ma;  ba  in 
pcarsnca,  or  in  ita  etFeeta  OD  the  ^lasta. 
ne  or  two  ihioffa  which  I  would 
arad  op  in  "  Sniil  Bymea'a  "  . 
ice,  is  Ilia  very  mianta  and  detailed  de- 
'.  the  difeue  lAkac  from  hii  own  know- 
baFTTBtion,  or  ii  it  copied  from  Mr.  E- 
right-B  artiole  in  Natrire,  of  JoIt  lltbF 

the  latter,  ii  it  in  that  artiola  giTen  aa 
Trieht'i  own  knowledge  and  obenration, 
■JiBlated  from  the  memur  read  by  M. 
fore  tha  boUnioal  Metion  of  the  Halnral 
ciety  of  St.  Ptterabnig,  on  tbe  5th  of 
7P  If  tbe  latter  ii  thecals,  as  I  am  in- 
nk,  thonph  "  Saul  Bymea  "  doee  not  say 
here  a  tingle  mark  of  <iiioUtion  in  hu 
,  lam  atronffly  ofopiniOD  that"--  '    - 

entirely  distinet. 

last  paragraph  of  the  letter  I  entire]; 

( those  of  yonr  rMdeia  who  are  propei ' 

inTestigate  the  subject  with  the  mici 

t  op  the?  will  soon  find  out  all  ahoat 

Q.J.  H, 

BBBTOBIBQ  IVOBT. 

In  'a  book  of  recipes  whioh  I  hsve 
ifollowini  forreetoring  iTory;~W»sh  ._ 
le  and  water  with  a  imall  qnantit;  of  ioda 
ery  glowlf  in  a  oool  place,  and  then  expo 
1  acloee  glass  oaae.    I  sand  this,  as  I  ■ 
'  noticed  the  subject. 

Bam  Chand  Blvwaa. 


TaoDDm  la  formed  nnder  piston,  2 ;  and  ohambar,  t, 
Donneeted  to  aihaost  (rf  engine,  ia  eihanated  bi 
partially.  Now  the  combined  afleeta  of  Taoanm  la 
gas  eyluidar  angina  and  weight  of  pistons  bring  the 
pistons  home  tor  another  stroke.  In  the  fallinv  of 
the  piston,  3,  a  partial  TUaam  is  formed,  wWi 


a  APFIiIOATION  OF  QAB- 
IB  AS  MOTOBB  FOB  BTBBXT 
TATB. 

Thi  KM-angine  in  its  present  form  is 
t  aatistactocy,  and  I  hare  a  notian  that 
ct  agent  ia  a  great  mistake  ;  and  I  think 
>  to  be  nied  at  all  it  mnst  be  used  as  an 
npress  air.  It  we  can  do  this,  ne  can 
T  out  of  all  difficDltin.  Here  U  a 
may  hsTeiome  weight— open  to  improre- 
<  sot  the  least  doabt.  I  hare  had  the 
ead  for  tame  ooniiderable  time,  and  if 
lere  it  may  bear  fruit  At  any  rate,  it 
tilating  in  oar  jonraaL     Eiplanation  of 

i~  beiog  explceion  chamber,  the  three 
below— centre  one,  F — to  t^e  off  pro- 
iplCHion ;  (boee  on  each  side  miiing 
Id  inppty  Talrea,  There  are  three 
lilt  aboie  thit  -.  B,  the  ^as  cjlinder  or 
IT  Tacanm  snd  compreeeing  air  ;  and  D 
The  dark  shaded  parte  are  oap,  corer, 
>f  cast  iron;  the  cylinders  wmnght  iron 
ithtdanti  metal, theet.jUDip  joint.  The 
'linden  and  basement  are  held  together 
,  or  »ii  long  bollB,  H  M  M  M  ;  the  top 
beiog  bolted  to  ooiir  at  C  ;  C  and  B 
d  by  parting  pieoee,  L  L,  er  eollara  of 
e,  that  air  may  dinmlate  between  them, 
roanded  by  a  light  galranised  iron  cis- 
foT  water,  which  is  requitite,  as  tha 
will  become  heated  by  the  explosion  of 
et  for  oompreascd  air ;  J",  connection 
chamber  ;  H.  air  receiTer  ;  t  racaum 
Tow  the  oylinderg  are  to  be  of  one  length 
ro  top.  The  bottom  wUl  be  in  eicets,  aa 
rision  ia  made  for  a  imall  portion  o( 
p  piston  light  and  lubricate  it.  Now,  for 
of  this,  the  gas  is  exploded  in  tbe 
Tiring  the  piitons  np.  In  the  top  of  C 
mpreised,  and  passea  into  chamber,  H, 
to  engine  feed.     At  tha  aame  time  a 


1  16  16  128' 
Now  tbe  differenee  between  tha  ratioa  16 : 0  and 
a23  :  128  U  SIMS  :  2025— that  is  to  say,  that  in  par- 
feat  notaa  B  Bat  is  highv  than  A  sbwp  by  a  small 
fraction  orer  one  vibration  in  a  handred  TihTalioae 
of  the  latter.  The  imallnasa  ol  the  dilfeienee  shnra 
ho*  fntile  "  H.  C.  K.'s  "  method  must  ba  without 
the  anpiaymant  of  tha  tonometer,  tha  naoeaai^  Ebr 
which  ha  appears  jnat  now  to  orarlook. 

Greater  ueqaahtiaB,  nnsnipected  by  "  H.  C.  K.," 
exist  in  other  iiiSUnoae  of  proximate  notea  of  tins 
description  than  ii  tonnd  in  this  one — e.g  ,  between 
A  flat  and  O  sharp.  A  flat  bwng  a  semitone  abora 
G  is  of  the  ratio  8  *  5 1  and  Q  aharp  b^g  a  semi- 
tone below  A  is  of  the  ratio 

The  difference  between  the  two  ia.  that  A  flat  is 
higher  than  Q  sharp  by  the  ratio  123  :  125,  or  by 
about  2}  vibrations  in  each  hnndrad  TibraUons  of  the 
latter  note.  Let  the  pnwrassiOD,  shown  in  Fig,  S, 
iUnstmte  thsae  two  uAm  in  an  appro^mately  elOM 
eonneolioD,  andsnoha*  maybetoaiidappteiiriatato 
the  abme  method  of  oalntlation. 

loan  haHlj imagine "H.C.K." (latter IMttJto 
be  writing  deliberately  when  ha  aaki  the  qnestion, 
hate  the  axaot  ratios  of  the  diatonio  scale  arer  been 
toperimentally  obtunad  excepting  in  tbe  key  atCi 
when  I  enppose  he  mnst  know  of  Vbt  «  ' 


I  key  ol  (;  P 
Edateaoeof 


B«sanqni)t,  Mr.  Colin  Brown,  and  othm,  wUoh  are 
oonstraotea  upon  and  teat  the  prineipla  M  the  ratioa 
bung  tha  aame  in  eter;  ke^.  It  ia  no  ol^aotion  of 
moment  to  say  that  these  mstmmenta  are  not  tbe 
-''"  '-  itrioged  instmnienta,  for  the  ear  da^et 


what  are  trna  notea,  whether  they  proeeed  f 
Toioe  or  initroment.  Independently  otthefaot  tn« 
this  prinoiple  ia  eiemplified  in  tha  conttmolion  at 
the  instmmeats  reEerrad  to,  I  ooniider  it  atterly  in- 
Muiitent  with  the  nature  of  the  human  mind  that 
the  many  diligent  Baamheia  into  thia  anhiect  should 
_  _  have  all  Of  erlookod  ar  disregarded  every  key  but  the 

■alTe°ii'tEe'foit"»nd't^p  of"prpe";  K;  In  o"atlet    k^J  »*  Cj  and  it  is,  motwjer,  in  the  Ughest  degree 
■aire  at  4,  one  at  J",  ani  J"  fcng  an  inlet  i^n     P".'^''',*!."^'  the  same  ptoh,  eren  though  it  hasbeen 

By  these  arrangementa  yoQr  engines  wanld  be  of  the  : 

simplest,  and  under  control— namely,  eqailibrium.  i 

barrel  Talrea,  and,  preferable,  rertical  engines;  if' 

horiaontal,  eqnilibrinm  D  TalTsa  for   this  class  of 

enginea    1  shonid  dispense  with  all  metal  bearinn, 

and  find  a  snhilitute  which  Tsry  fev  know  the  tuu» 

of.    In  fact,  it  I  had  anything  to  do  with  the  Mrs, 

I  wonld  not  hare  a  metal  bearing  npon  an  axle. 

£Terything  ia  not  illnitrsted  here  (TOiTee,  Ac.),  at 

time  and  space  «re  objects.  Beaver. 


"!K,° 


inally  C  h 
--^e  the  as 


KiraiOAI.  TOITEB. 
■"  H.  C.  K."  Oettar  14618)  write.    __ 
ipectiog  the  ansner  (lattsr  14583)  I  gare 
on.     I  did  not  say  that  "  tha  ibsrp  o< 

''    the  scale)  is  higher  in  pilch  thsm 


the  flat  of  the  note  abore."    Thu  is  aimplj 

consequent  inferenoe  from   what  I  wrote  aa  my 

-imnion  of  the  author's  intention  in  the  employment 
if  tha  notaa  transcribed  by  "  H.  C.  K."    If  he  had 

asked  the  queatieo,  which  of  the  two  sorts  of  notM 
the  higher,  I  should  have  replied,  the  flat  of  a 
gher  note  in  the  diatonic  scale  is  higher  than  the 

__arp  of  the  note  next  below— e  g-,  B  Oat  is  higher 

thac  A  iharp. 
Adopting  tha  illustrations  supplied  by  "  H.  C.  E.." 
id  treating  ttem  to  some  extent  in  the  manner  he 
dieatea,  I  will  here  show  how  I  obtain  this  result 

{Pig.  1)  =- 


If "  H.  C.  E."  doea  not  admit  that  the  consonanee 
if  notes  with  each  other  (tor  example,  tbat  of  tha 
octare  witb  the  keynote,  or  that  of  tha  fifth,  or  of 
the  third  with  the  same  note,  or  that  at  the  aonia 
■eoond  with  the  fifth,  or  that  of  the  tilth  with  tbe 
Fanrthi  te.)  is  the  teet  of  their  being  in  tune,  and 


thai  simplicity  is  the  a 

aanoe,  U      " 

this  disc 


of  this  qoality  of  oon- 
b'.  a.. '  and  I  mutt  part  oompuiy 
VFe  have  no  common  ground  on 
irhieh  wa  can  meet  and  debate,  for  my  own  eiperi- 
meots  and  aoqnaiatanoe  with  the  axperimenU  of 
others  hare  perfectly  saliafied  me  that  lueh  ia  the 
impartanee  of  oontonanea^  and  anoh  ita  nature  aa 
ibora  detflribed,  and  that  it  is  absolotely  tbe  same 
at  erery  pitch — sea  Dr.  Helmholts's  "  Bensationt  of 
t  Tone,"  p.  lB-24. 
July  23Ui.  Fredo,  J.  JaOkaon. 

LI4e71.1-lN  letter  14816  it  b  slated  that  "it  C 
lat  is  higher  in  pitch  than  B  natnial,  B  flat,  the  7Ui 
at  liu  hey  of  C  Sat,  is  higher  in  pitch  than  A  sharp, 
(he  7th  of  the  ker  of  B  natural ;  it  lower,  lower : 
snd  if  equal,  equal."  What  need  of  all  tbase  "ita." 
and  the  implied  donbt  where  no  doubt  exists  f  Tau 
C  at  356  TibrationB  and  build  up  tha  Tibratien  num- 
bera  ot  all  tha  notes.  Omittang  frmotions  C  flat 
cbOTa  wUl  be  479,  and  ita  7th  (B  flat)  449 )  B  natural 
■ill  be  486,  and  its  7th  (A  sharp)  455.  A  aharp  ia 
Ihna  higher  in  pitch  than  B  Bat  by  aix  Tibraluna, 
tnd  there  is  no  "  if  "about  it. 

"H.  C  K."  (p.  502)  puts  a  pertinent  queslfon 
vhm  he  askt  whether  the  relative  Tibrationi  ban 
pver  been  actually  measured  in  any  other  hey  than 
C  major.  I  expect  to  find  some  note  from  Mr.  EUia 
ibont  that  part  of  the  snbjeol,  but  as  I  cannot 
iinswer  "  H.  C.  K.'s  "  qneetiOB  I  laare  it  with  tha 
remark  that  there  oan  b«  very  little  difficult  in 
raaldng  the  experiment,  and  Tory  little  doubt  but 
that  the  intervals  as  worked  out  by  mathematJniana 
jTS  more  nearly  correct  than  any  actual  eonnting 
at  Tibratioas  could  possibly  be,  for,  whether  we  nae 
tuning  forks  or  reeds,  temperature  playa  an  im- 
I  pcrtint  part,  and  forae  of  blow  or  preieure  of  wind 
I  ii  another  element  producing  diveraity  of  result. 
I  Appunn's  tonometer  contains  65  reeds,  each  giyinf 
I  [}ur  TibrationB  more  than  that  immediately  m- 
etding  it  in  numerical  order,  and  each  is  oapabla  of 
liung  flattened,  say  two  ribrationa,  sr  "■-'   — 

513  ribraliou  ...     .  , 

., and  Settlement  ot  Hneiaal 

Sow,  I  tike  it  for  granted,  as  beyond  dispute,  i'ltch,"  by  A.  J,  Ellis,  B.A,  read  before  Sotietyot 
that  tha  B  fiat  in  the  second  chord  is  of  the  ratio  Arte,  May  23,  1877).  Forks  have  raried  from  SliS 
16  :  a  to  the  note  C  as  the  tonio  or  standard  note  ot  t^  less  than  480  for  C,  or  about  the  difference 
comparison,  or  of  8  :  9  to  the  ootare  C.  Than  that  |  between  the  key-notca  ot  C  sharp  and  C  flat— wk 
"  a(  Bnatoralis  15:8,orasemitone(lS:  iut,  itthedIwi^«l'OD»VEn&iBV™J^'<^ViB''^i^^ 
•    -     ■         ■  '■         *-  ■      \'ta«aiAa)B.i«-asi£wBA'Tiwite3»>a.'^^ 


B  ratio  of  B  natoral  is  15  :  8,  or  a  semitone  (IS  : 
)  below  C    Alao  that  A  tkaip  ia  a  ara^ntt 
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impouilileto  plaj  old  mnaui  as  it  wu  iDtandad,  «> 
loDK  ai  we  keep  to  our  present  piteh  K&d  do  not 
know  the  anthor'i.  Bat  it  does  happen  that,  bo 
so  far  u  four  kini  are  eoDoemed,  ns  kooir  their 
Telatira  niimb«rof  Tibrationi,  with,  I  inppose  I  taa]i 
B*j,  absolute  aeoaraer.  Thus,  takiuu  C  at  256,  the 
same  number  of  Tibratiom  will  giTO  the  2nd 
in  the  kB7  of  B  flat,  th«  Sth  in  F,  and  the 
4th  in  Q,  and  each  at  time-forms  the  base  tor  a 
fneh  itsit  until  all  the  Icey-notea  are  obtained. 
It  an  oota*e  or  a  5th  in  one  kej  hai  a  different 
ratio  to  what  it  has  in  another,  our  Tihration  nnm- 
bers  will  ba  nil  abroad ;  hnt,  until  that  can  be 
dtnmuirattd.  I  think  we  ma;  fairly  auuma  that  | 
tb*  inttrrala  in  all  the  kqrs  arerelatirel;  tbe  tame. 
Tba  modem  siateni  of  tuninfi  ia  called  Itie  equal 

tiUM  enollj  alike  1  maior  thirds  it  i*  notorious  are 
WJ  had,  DO  mutter  Who  tuan.  It  i>  not  impoa- 
sibw  that  the  ear  tolerates  impetfeetiaus  in  louie 
kns  o[  the  unequal  "  equBt-tempsred "  piano, 
wueb  baa  almoat  inTariabl;  soma  keji  ■moothar 
than  otben,  fant  ii  nnpleaaantl;  aSectod  by  tbe 
luifNifMlioiiB  in  others.  I  baliera  it  "  H.  0.  E." 
can  get  hold  of  a  tinger  who  can  sin)[  tmg  he  will 
fiad  that  tbe  scale  is  the  same  in  ererj  key,  and 
that  anj  diOemiee  in  tbe  sOeet  prodoeed  ii  due 
•ntinly  l«  ^toh.  I  hope,  howersr,  that  Mr.  Ellis 
irill  be  able  to  sottle  the  questian  by  triTing  ezperi- 
mmtal  lenJti  as  to  tbe  Tibratioii  nninbers  in  the 


upeetallyto  Hr.  Ballard,  Ida  not  suppoM  he  would 


July  27.  rrod,  J.  Jaokton. 

UATHBHATICa    OF    MUSIC. 

[14673.]— As  Captain  Slnl  Gutter  14023}  jobs 
with  Mr.  Jackson  in  rappart  of  tba  eoutested  laot 
of  there  bflinf  rah  as  walla)  ray  in  the  major  diatonic 
walo,  and  thinks  he  proTsa  it  ^a>  perhaps  he  does) 
by  BhowicB  ttat  from  D  to  F  u  a  false  iutarral,  I 
lid  like  to  point  out  to  him  (a  fact  with  which  be 
_  lonbtletB  well  acquainted)  that  there  ii  a  falae 
fourth,  fiftb,  sixth,  and  soTcnth  in  the  scale,  as  well 
ss  a  false  third.  And  if  it  beinv  a  falsa  third  is  a 
sufficient  reason  why  its  base  ahould  be  dupli 

it  r  ■  '    ■ 

jrth 

of  those 

food  a  claim  to  adjuHtmeni  aa  the  dcfeotiro  third- 
D  way  of  illustiatioa,  I   give  the  libration  ratios 
the  scale  toaea  in  tbe  key  oE  C 


natnral  to  C  sharp,  his  plan  will  be  an  nttar  UHtn. 
"  Cello't"  msthodis  tohaTethami,  ta.andlhatsds 
always  on  spaoes,  but  this  caaoot  happan  on  tha  k« 
of  C  abarp  and  some  other  kayi,  for  tMD  Us  ni  ii 
aad  tbe  te  da  will  be  On  a  apao*  and  a  lilM,  iBd  ha« 
C^"  make  a  ijMaaod  ■  liiwtelMoa^a 


I  luoaaod  ■  luwtelMoalta 


CATai.'8  UATHXICATIOB  OF  HUSIO. 

nK72.1—l  AH  glad  to  perodTefrmn  Hr.  Ballard's 

Mta-,  IMEO,  that  he  ia  on  the  right  path  in  his  poi^ 

■nSlintlMitndTof  mniioalmatbematies;  bntattho 

'  wlawit  '     •     ■■ 

D*.  theDrincdnleaof 

a  p«Tfeo(,  and 


I  woald  call  his  attention  to  the 
asoribei  to  the  minor  serenth  and  minor  niutli. 
That  of  tba  minor  sarenth  corresponds  with  the 
tihration  ratio  7  :  4.  Now  it  ia  erident  that  in 
praotioa  the  intotal  is  equal  to  a  major  sixth  plus  a 

MUitone  01  minor  seoond— i.e.,  ^  x  -f  =  m    :    9. 

3  15 
That  of  the  minor  ninth,  according  to  Catel's  thnis, 
is  17  :  3.  Its  true  ratio,  bowerer,  is  33  :  15,  it 
bdng  a  note  a  minor  second  higher  than  the  oCtaTs 
of  the  nal«from  which  its  iuterral  is  counted  up. 
Thaaa  are  facts  obtained  from  eiperieuce,  and  go  to 
proTe  that  tbe  relations  of  notes  ore  naturally  i 
stiialed  to  the  ratios  arising  from  the  primes  1,  3,  _, 
5,  and  their  produota  ;  a  truth  which  is  always  open 
to  the  exMnmsntat  inTeatiRation  of  erery  one  por 
sceung  the  nquiaito  qnalificaliona  and  means  !c 
nndertaking  it.  So  far,  therefore,  as  Catel  emploi 
theae  primes  and  tbnr  prodncts  to  obtain  notes,  i 
obtuM  tme  ones,  and  so  far  only. 

Bat  there  is  another  thing  which  calls  for  Mi. 
Bollard's  rqiard— one.  by  showing  whidi,  had  Catel 
hit  opOB  it,  be  would  baTS  jnst  doubly  earned  in  bis 
day  theapprobatioti  bestowed  on  him  bv  tbatdis- 
(jngniihed  association— tbe  Cangerratoire  de  MuBiqun 
ol  Paris.  If  after  he  had  found  the  saliafactory 
nits  ha  did  find  by  the  dirisioo  of  the  strinR 
(wbtreby  he  obtained  the  notes,  which  in  the  spsci* 
and  aiaot  tonio  sol-fa  nomenoUtnra  are  known 
debt,  doh],  sob),  doh,  me,  soh,  dah',  rah',  ma',  sah*, 
te',  doh',  and  are  the  raraltBOftba  dirision  of  tbe 
Btring  by  the  nnmbers  1,2,3,  4,  5,6,8,3, 10,12,15, 
lOHLl  aflerdoinir  this,  I  aay,  he  had  rerened  his  pro- 
oesa,  and  Inatead  of  bqciDniui  with  tha  whole  stri 
ha  had  now  ehoaen  a  small  portian  of  it  (say  I 
twenticM  part,  which  wonld  be  tlia  meaaoie  of  me'. 
pactaniBii  to  tbe  abore  aeries)  for  his  first  note,  tb._ 
donbtod  this  IcDgth  for  the  aeaond  note,  trebled  it  for 
tha  third,  moltiplied  it  tiy  foor  for  the  next,  then  by 
fln,  by  till  by  dgbt,  and  so  on  Uirongh  the  set  <» 
nnmbera  ha  had  need  before  as  dirisars,  ha  waold 
bwra  obtained  a  desoanding  mnsioal  series  aa  pinrfeat 
ai  tbahannonio  seiiaa  ho  did  obtain,  with  jnst  the 
aama  tat  of  iEterrals  between  Uie  iaooeaiiTe  notes, 
bat  in  tha  dasoendlag  order  instead  of  the  aacending 
— ooa  whieh,  tbongh  eonsistinB  in  part  of  the  same 
aleaenla  of  the  diatonio  saala,  differs  from  it  in 
atbtle.  Now  it  must  be  arident  to  all  that  this  re- 
(iplMal  or  converae  praoesa  is  just  as  aimple,  mathe- 
natieally,  a*  the  farmer  one  ;  and  I  shall  be  obliged 
to  Ur.  Ballard  if,  by  experiment  or  calculation,  he 
win  make  out  what  are  tha  notes  tbia  hyphar- 
maide  sariea  ooniista  of,  and  pre  ua  them  in  what- 
arsr  notation  or  nomenclature  be  prefers  ;  for  I 
be  wiU  aee  that  the  atrien  is  just  of  the  sami 
portanee  as  the  barmonio  aeriee,  and  that  il  .  _ 
ilmoturo  of  tbe  diatonic  scale  the  two  equally  anp- 
plement  eaoh  other.  Hitherto  I  hare  felt  sorpriae 
that  I  bare  been  nnabla  to  open  the  eyta  of  a  ungte 
oonespondaat  to  tee  this  fandnmental  troth  of  tbe 
matheoialios  of  mnsie— a  truth  which  eataUtshea  Um 
taot,  that  what  is  called  minor  in  mnsio,  and  what 


natanl  aa  tba  other. 


CtoP    ... 

...    KG   -3*1-3 

EtoA    ... 

...    320   — i26fl 

FtoBuotafoortb. 

AtoD    ... 

...    4ii6-6-S68'8 

BtoE    ... 

...    48U  —too 

holding  the  mi,  fa,  and  tbttadoirilli 
notes  to  ill  tham  op,  and  if  "  Callo  "  p«b  on  aqnais 
notas  like  tqnan  stones  In  a  taildtng.  Ma  misifsl 
landsoape,  ii  nas  an  artiatio  phrase,  ironld  ba  oit  d 

-baa  one,  for  whon  mnaio  is  on  tha  atave  tba  tm- 
onea  will  speak  for  themselTas,  whether  thay  sit 
latuial  or  aocidental,  and  it  oannot  be  ei|asM 
that  any  pencm  will  folly  iqipreoiate  tba  adTaahf 
'  a  notation,  bowerer  parfaot  it  uvbi(tilla*M 
I  is  familial  with  it.  Wirk. 

[14675.1— BoBKBT  Wabe  (lettar  1*617)  makmi 
irj  sweeping  charge  when  he  assaita  that  aol-tasA 
look  on  his  notation  "  with  iodiffsrasies."    Hat*  tis 


_ .  doabt  others  will  be  also.  I  hBTe  tbooaU  hr 
yean  that  it  sol-fa  mnaio  wora  printad  w  Wt  it 
showed  the  "nps  and  downs,"  instead  of  bsiagiBi 
itraigbt  Una,  it  wonld  be  a  great  iaprwrament. 


THB  MUrOR  ettt,  DUOVIBHSD  7tb, 
BNHABHOniO  DIVrBBBNOBB. 

[IterS-J-lAM  obliged  to  Mr.  A.  Coats  tor  Ui 
rejoinder  (letter  14615),  which  I  toka  to  U  esne- 
b«mtiwoI  thaaf— "-- '- -'-    — " '-^'- 


3H'3-659-9 

256   —180 


The  scale  is  systematicaJly  nneren  initsiuterrals, 
hieh  makes  it  the  mora  beautiful,  and  girea  it 
greater  Tariety.  But  this  anereuDesa  is  propor- 
tionate and  mathematically  regular.  Taking  the 
relations  each  note  boars  to  the  tonic,  we  hare  the 
itaoB  1,  '/b.  °.'(.  *a.  *:'i,  "I'l:  '".■'».  2,  expressed  in  tonic 
il-fa  as  doh,  ray,  me,  fab.  soh,  la,  te,  doh'  j  tbe 
-jlatiou  eocb  tone  bearB  to  the  one  precedmg  it,  or 
the  interrata  batweoa  each  toDC,  being  rapreaented 
by  the  aeri™  9,  8,  5,  9,  8,  0,  5,  or  "«,  "".'s,  '*/ii,  Vu, 
""  .  ^,~,  '"i'li-  Theae  Sfrica  oompriae  the  r^tonic 
la,  and,  I  tbick,  the  whole  of  it.  They  are  aa 
iple  and  satisfactory  to  the  muthemuticiaa  as 
y  are  to  themuaician.  I  do  not  know  of  anything 
that  is  mora  simply  and  completely  ptored  than  tba 
mathematiiAl  canstniction  of  the   diatonic  major 

atioot  understand  why  Hr.  Colin  Brown  has 
not  better  nnderatood  or  mure  fairly  met  Mr.  Jack- 
argnmenta  in  fannr  of  tbe  astabtishment  of 

■  a  note  of  tbe  major  scale,  as  Mr.  Jackson 
prm-nts  bis  views  in  such  a  clear  and  direct  way, 
mitting  nothing  that  can  help  to  a  full  anderatand- 
_ig  of  his  meaning.  I  am  aa  much  aurprised  at 
Mr.  Jaekaon,  with  tba  olear  knowledge  he  poaeesaea 
on  the  aubjeot  on  which  he  writes,  not  peroeiTing 
that  the  introduction  of  rob  into  the  scale  Titiates 
the  simplicity  which  he  so  atrongl;  intiatsupou.  Aa 
hat  bean  shown,  oombinationa  et  noteB  of  tbe  scale 

italways  agteewith  those  notes  aingly  in  the 

;  bnt  that  is  a  matter  which  concf  r  ua  melody  and 

harmoiiy  and  not  aimply  theconstructionof  the  major 
aeiale.  For  instance,  from  dob  tof  ab  is  a  perfect  fourth, 
and  if  sung  in  anconsion  they  may  beeonsidared  as 
melodiona,  and  if  anig  or  aonoded  together,  as 
melodious  and  barmonioat.  From  la  to  ray'  ia  on 
impsTtaot  fourth,  bnt  if  aung  conaeciiUTeIr  iu  a 
melody  their  oonsacntion  would  not  affend  the  ear, 
because  they  are  notes  that  bare  their  place  in  the 
aoale  of  nature;  bnt  if  sung  or  sounded  together  the 

any  would  not  be  as  smooth  as  that  of  doh  and 
lint  they  hold  aa  jaat  aud  true  a  place  in  tbe 


iwilh  bmi  that,  assnminf  tbe  anattoca  of  IM 
A  below  C  sharp  in  tbe  <AOTd  C  than,  E  Q  B 
we  hare  the  minor  9th  in  fnU.agnugwift 

u  ftamtmi 


Lsdob 


□dfab 


I  hope  the  Editor  will  net  tbink  this  too  lata  for 
inaertion,  but  though  I  reoeiicd  tbe  nambor  oon- 
tainiig  Captain  Steel's  letter  some  three  or  four 
montha  ago,  1  did  not  tea  it  till  tbia  week. 

Picton,  U.S.  D.  Fraiar. 


.  will  have  to  change 

. of  all  bis  linos  and  apaeea  ;  he  will  tbiii 

be  in  tba  tame  predicaaant  as  ttia  sol-faista  who  play 
the  piano  from  tha  sol-fa.  Whan  they  chaoga  the 
key  thay  have  to  forget  the  old  leaaon  and  baaama 
tamiliM'  with  tha  aaw  leason  in  any  way  thty  hast 
nan.    Bevdtt.ir  " Calk"  ehaagn his  key  from  0 


ODO  major  and  thiae  minor  third*.    I  aba  : 
with  him  in  what  ba  affiraa  of  tbe 
and  olaatdoit*  ot  tfa 

modnlatian,  bat  I  oannol  altagstliat  admit  that  n 
letter  waa  nihil  ad  rtm,  sami«  that  he  had  raisd 
tbe  collateral  question  to  wUeh  I  addioaad  my«dt. 
With  refemce  to  tht  original  ana  propeoDdedhy 
"H.C.K.,"  as  to  whether  A  sharp  orBlat  iaihs 
more  acute  in  pitch.  I  waited  nnlal  he  ahonld  moN 
ckarly  expreea  the  idea  ha  meant  to  coDTej ;  andit 
be  has  now,  in  letter  14618,  given  ni  illnstaatiou  <( 

the  poBitiona  of  the  respective  --•■—  ' '-—  - 

batis  ia  presented  for  further 
ilntirmined,  ho  informs  ns,  by  > 
phreaidogical  doctrines  * 


fashion,  by  tha  ment^  aatisfaotion 
the  opatalLou  ot  sound  upon  the  ornn  of  taia 
that,  in  tha  chords  submitted,  B  flat  ia  lower  in pikk 
than  A  sharp.  I  conld  haft  wished  that  hs  tsl 
established  this  by  mathsmstifal  maasuisuiwl, 
beoanaa  eridently  the  readers  of  tha  Ehqlui 
MncH  Attic  generally  may  not  ba  able  to  dstttmist 
this  matter,  by  an  ameal  to  tha  deoision  of  tie 
organ  of  tuna,  so  readily  aa  "  H.  C  E."  may  btt 
bnt  all  of  them  may  be  satisfied  in  ths  matter  by  * 
mathematics  demonstra^n.  I  pnrpoaato  atlaiat 
tbe  latter,  aud  to  reverse  tha  conclaaK*  at  wUekie 
has  arrived. 

B  fist  in  the  chord  ia  wbioh  he  baa  laiaauM  it 
is  tbe  minor  6tb  of  tha  key  ot  D  minor ;  aad  A  ttoih 
OS  he  baa  presented  it,  is  tba  major  7th  ol  Um  t(y 
ot  B  major.  To  determine  whatbar  one  is  mot* 
acute  in  pitch  than  tbe  other,  wi 
common  atand-pmnt  from  wbiob  to 

speetiTn  inlerrals.    Tbatf 

is  the  note  E,  since  that 

eomman  to  the  two  scales  of  D  ai ,- 

From  tha  note  B  to  B  Bat  is  a  dimiaiihad  Sth,  nd 
from  that  note  te  A  sharp  an  aogoentsd  41k.  At 
qufation,  thsn,  is  whatkar  a  diminiafaed  Sth,  teat 
augmented  4th,  ii  tha  greater  or  leaser  isterral.  A 
diminished  5lh  oonsists  of  two  tenes  and  two  a^ 
I  angmented  4tb  of  thne  whalt  Isass- 
iiciaus  01  the  old  school  oaad  to  divide  aattt 
>  9  commas,  of  whieh  5  aonttitutad  a  etajor,  aad 
minor  Bemitane.    Hstt  then,  in  tliii  iliiiiliiiabd 

and  thii  would  seem  to  eatabUih  tha  point  Oat  B 
ma  mora  aente  than  A  sharp. 
■r  to  be  not  withcat  Luiiulwttint 
Captain  Slaal,  in  bis  uuhtitwe 
1  page  5oe,  Vol.  XXV.,   Kmusa 


itself,  and  then  separate  rlo|Taes  si 

■narpnesa    with    raterenae   te   it.      D . 

dMnmals,  ha  mahea  the  note  B  31  dsgiesa  h^r 
than  C,  the  first  B  flat,  40 ;  tha  sacoad,  55 1  Ite 
third,  62;  the  tlurd  A  shiip,  68:  tha  taeaad,7*( 
tha  first,  89-  Thna,  ocnirdinK  te  Capt^  Sttd,lkt 
lowest  B  flat  is  ilo  mot*  acate  Ihu  the  hi|M* 
A  sharp.  Before,  tbersforo,  wapmeeid  tathlfr 
cassion  ot  "H.  C.  K.*s"  aaeond  qaMtiaa.  tt  — 
be  aa  well  te  asosrtoin  if  wa  kan  yat  ai 
GOnlinat  of  hit  flnt. 


Atni.  2, 1876.         raraiilSH  UBOHANIO    AND  WORLD  OF  BOIISNCB  :  No.  S97. 


P.S. — SinoB  «ritiairthe  khoTB  T  ohBHra  that  Uie 
bKim  of  Mkot  linei  in  "  H.  C.  K.'n  "  iUutntuu 
t  tlu  oomparktiTs  unteuu  at  B  fl>t,  Bontnutad 
rit^  A.  ihupi  liH  led  me  to  coDiidar  B  fint,  u  )»^ 
teidnaa  it,  >■  oecurriar  m  »  6th  in  the  Iesj  of  D 
linor,  whni  the  ioieition  of  the  ledger  line  ■ho«i> 
»t  it  i>  •  4Ui  in  the  kay  of  F  major.  Thiidoeeoat 
mlidata  my  TeaeoniDg,  hmrerw,  for,  aa  in  D  minor 
1  m  f  major,  E  ii  the  only  note  •—— ~  »"  '•*  -"■* 
»r  of  Bi— '—         ' —  — 


h«  korol 


Imko  Fowlar  Ballard. 


[14677.1-Mat  I  nurgwt  to  Mr.  A.  Coatei  tl 
to  eboTd  G,  K,  CI,  Btt,  which  he  statea  ir  '  ' 
IMIS)  to  be  the  fint  invwaion  of  Um  m' 
'  wiUwat  the  Riot,  niiht  alio  be  t' 
m  of  A  witlioat  the  root,  wHh  Ui~ 

tk,  aod  minor  9Ui,  ait  that  chord  w 

w  givra  interrali  withont  tlM  neeeiiitj  of  termiDt 
*>mO|.  Bntonaxamtnationofthapaau^ainwtioh 
in  elmd  ooenn,  it  will  be  aeen  that  it  u  the  Gnl 
nanioB  of  TS,  the  dominant  to  B  minor,  with  the 
IL  (bainant  7th,  and  minor  Gth,  the  root  beinii 
■ftted  I  tbe  Botae  imnediataly  toUowiDii  beios  the 
iipniaa  ohord  of  B  minor.  Al,  tha  third  of  the 
*~~'~'.  icaohta,  aa  itehouU,  bj  riling  a  iiecai. 
m*  to  tu  tonio.  I  am  diipoaed  to  ranrd  tba  Bb 
rritten  loi  Al,  and 


period  1600  to  1630.  and  the  low  rata  reanlta  from 
the  period  1630  to  1670.  Thaa  the  rate  appean  to 
be  ft  Tariable  qnantrtj  Bccording  to  lome  law  at 
pnunt  nnknown.  Mr.  Malthue  Brrived  at  the  cod- 
oluiian,  from  tome  aelecbed  dmta,  that  the  period  o( 
(JonbUiiR  Wftj  only  S5  jeare.  Now,  thii  wonld  sire 
40  terme  in  &  thoDiond  jmn  with  a  ratio  of  2, 
giTiDK  a  population,  from  two  personi  onlj,  ofnp- 
wardaof  TOOtimeitbeentiro  population  of  the  glotio. 
Can  any  Earreepoadant  ctate  where  Hallhoi  ob- 
tained tnch  extraordiaary  daUP 

On  siamiDioK  the  oeDini  retaroe  from  IBOl  to 

1871,   I  Bod  tliat   the  rate  of  inEraaie  reached   n 

'  anm  between  1821  and  1S.11,  giriig  a  period  of 

LDB  of  19  ycArt.    Sinoe  that  time  the  rate  hai 

iihed  to  a  period  of  doublioit  inSl  yean.  Thii 

remit  ie  obtained  from  tho  period  IBSl  to 


KEPLIES  TO  QUERIES. 


*■■  In  tlwtr  tnruen,  0*rre«po(u{«nl(  on  re- 
neetfiMy  re^weited  to  maniMm,  in  tach  AwtOMM, 
l?ie  title  and  niunier  cj  the  gutry  lubed. 

[31  fl7B.1— Compound  v.  Binsle-Cyllndsr  Itn- 
(rlnOB.— This  discuBnion  hwi  dropped  ont  in  a  Tory 
unsntiBractor^  mnaner,  the  opponents  of  the  eom- 
(iodikI  ilonbtleea  still  bolierine  that  Ihdr  opposition 
!»  well  KToiinded,  and  bused  OD  fact.  I  belieTC  tfao 
papor  ia  to  iiel  him 


the  dim 
mnJie  then 


it  the 


isei. 


t   bean  iudiertsnl^  written  Ii 


W.  Walker. 

>BTAiHZNa    THS    addbsbbub     of 

COVTBIBUTORS    TO   THB    BITaiJaH 

UOBAiriO. 

fl463&}— Wkmh  a  penonobtuni  the  addreeiee  of 

vbibntora  to  the   Ekoubb  Hbcbanic  by   tha 

ritiawto  mBthod  of  adTertiiinfc  in    the  papar,  it 

ral7  ia  not  fair  eitbur  to  the  Enoltsh  Ubcbahic 


the  adrer- 
mt.  For  my  part  I  ihall  not  do  it,  and  I  beg  to 
r,  Ih&t  pamei  leading  me  itampM  anTilopee  to 
itun  the  deaired  intormaUon  will  only  lose  their 
ampa.  H  I  aannot  ondartake  in  BTory  inatanoa  to 
dti6  mj  nfnaal  baok  to  each  one. 

Bdwaid  H.  Bioliarda. 
OiBBio,  TniUnn,  Ennlioorthy,  Inland. 

IA  wdl-deaerredreproof,  which  we  trnal  will  not  he 

rt  on  tboae  who  hare  inoorred  it.— Ed.  J 


B  or  POPITZiATZOir  AJTD  THS 
ASTiaUIT?  or  MAS'. 
[14079.]— I  ■aum  the  antiqnity  of  the  human 
M  to  be  oonaideiably  more  than  S,882  yean,  and  I 
I  not  think  that  population  increaBOd  at  anything 
B  tha  aama  rate  in  former  timei  ae  it  has  done 
ofaff  Iha  ptMcnt  Mntnrr  in  Eniope.  If  we  go 
Atom  pwiod  a  Utile  after  the  Amih  of  Solomon 
I  Sad  that  Iht  laiaalitei  coold  raiie  one  million  o( 
n  to  flght  asainet  eaoh  otlwr,  alio  timt  King  Aia 
i  Mt  aittiT  ol  580,000  men  to  fight  aguoat  one 
B^n  BUno^Bi,  bo  that  at  that  time  the 
■Madkala  oc  Jacob  wonld  probably  number  more 
■B  10  «r  19  miltioci,  and  were  Borronuded  by 
Marona  othertribea  and  amal]  kingdoma.  Than 
B*  wna  the  rreal  kingdom  of  AaByria,  with  a 
fjtal  (HiDerafi,  60  milei  in  dreomtersnce),  tha 
ngdomB  of  China,  India,  Egypt,  Greece,  and  Baby. 
I,  aoma  of  which  had  been  in  eiiatenee  at  that 
nod  mora  than  1,000  yean.  North  Africa  was 
dl  iloofced  with  inoabitanta,  and  tEiera  ia  plenty  of 
idaoM  to  Bhow  that  mankind  was  ipraad  orer  the 
wHt  of  EoTOp*  in  a  Bemi-barharoiu  >tat«.  So 
at  it  wonld  lis  iiiiiiatiiiialilii  b 


a,  and  taking  tho  preaent  population  of  the 

irld  at  1,400  millionB,  it  wonld  Bire  31,9»1  ymn 
tlu  a^  of  the  human  race,  wWh,  I  think,  will 
mora  u  aejordaoee  with  geologioal  oridenoe  than 


d  year  1878,  ws  ob- 
^  1-0057  aa  againut  10031  when  ueing 
.,  and  that  what  I  aaid  as  to  thia 


Ac.,  the  other  day,  and  w 


irit  finger  around  it  near  the  dia- 
morement  of  tho  fly.  I  don't  know 
ks  Ijaen  uoUoed.  Brlokwall. 


B.  Riley. 

[14«80.]-P»BmT  me  tothanic  "J.  A."  tor  hi 
leraating  eoutribation  (letter  JiUGS),  and  to  aup 
mant  it  with  a  few  additional  particnlare.  Th 
Baant  high  rata  of  increaee  in  the  Eugliah  popola 
I  Oannot  hare  been  maintained  tbrouRhont  th 


USEFtTL  AND  BCIEKTIPIC  HOTEB. 


The  Water  Supply.- Major  Bolton  again  calla 
attention  to  tha  fact  that  from  man;  oauasa  the 
watiir  BBpply  of  London  frequently  dateriorateB 
after  haTing  b««n  delinred  by  the  eompaniaa  into 
the  oiatema  of  the  aniaomars.  Tha  remedy  for 
tUe  doterioratdou  is  donbtlcBa  to  he  found  in  a  oon- 
■tant  Bupply.  Sneh  conatant  aupply,  howerer,  ia  not 
f et   general ;    meanwhila   it  is    of  tha  utmOBt  im- 

Ertuoa  that  thB  attention  of  bonBeholden  abonld 
giren  to  the  fittbga  and  olaanlineaB  of  their 
fiataniB,  aa  well  ai  to  their  bonae  dnina  and  the 
water  pipea  oonneetad  therawitb,  npon  which  de- 
pend in  a  great  meaaor*  the  poritr  and  anffioienej 
at  the  domeatio  water  aupply.  An  innwctian  of 
the  eiatania  too  freqnently  ahowB  that  tbey  are  in 
1  atata  of  fonlnna  totally  nneipeeted,  and  gene- 
rally  eanaed  by  local  eirenmitanoea  and  tunlta. 

Deep-aoa  Bansdinn. — Commandar  W.  S. 
Schley,  of  the  United  Btatee  itvamer  Eiaei,  has 
recentW  reported  to  the  seoretary  of  the  American 
naTy  that  ha  baa  Buceeaif nllj  run  a  lino  of  Boandings 
From  St.  Pant  do  Loanda.  Afrioa,  to  Cape  Frio, 
Btaiil,  via  Sb  Helena.  The  greatoBt  depth  fonnd 
tMtwoen  Africa  and  St.  Helena  wai  3,003  faUmna, 
ir  18,3T6tt. ;  and  between  St.  Helena  and  Brodl 
the  greatSBt  depth  was  3,281  Uhoma,  or  IS.TOtf  I. 
inaoily  3j  milea).  The  aoondingH  taken  eastward 
snd  westward  of  St.  Helena  exMoit  in  profile  that 
Uiat  island  stands  almost  perpeudioolar  in  nearty 
IS.000ft. of  water.  After  laaTingtheooaatof  Africa 
then  ia  an  abrupt  daaoent  of  900  fathoms  in  the  firat 
■iity  miles  from  the  coast,  deepening  up  to  3,000 
fathoms  in  a  distance  of  abont  700  milcB,  wbenoe  to 
St.  Heleaa  gradaal  rednctiona  in  depth  oocnr,  and  an 
gntire  change  takes  place  in  the  character  of  the 
Mttom  from  mud  to  coral,  rock,  and  sand. 


eelipiD  of  the  san  on  jnly  29,  aueneeded  in  taking 
■atiafaotoT?  obacTTStiens  and  phstographa  alon^  the 
line  of  totality.  The  corona  was  nnnsnally  bright, 
«itending  70,000  mtlsfl  from  the  ann  in  all  directioos. 
The  ehmmoaphera  appeared  to  bo  aboat  2,000  {^ 
miles  in  depth.  The  pTOtubentncea  only  were  seen, 
rery  faintly  riaiblc,  on  the  weatem  side  of  Uie  moon. 
There  wai  an  entire  absanea  of  tha  mnkish  red  flainea 
dbeerred  on  previouti  occasiomi,  and  the  spootroacope 
iid  not  rereal  any  extra  red  or  riolat  lines.  At  the 
moment  of  totality  the   Fraanhofer  lines  and  both 


from  two  II „ — = 

...  of  which  are  so  proportioned  aa  to 
ipparent^y  sqnal ;  but  no  one  haa  yet 
ventaren  on  ibnt  taqk.  I  qaote  n  piece  of  a  paper 
read  beForo  tlto  Amarican  Ciril  Batinoera  by  Mr.  C. 
E.  Emerj'.  and  when  I  haTe  time  I  ahtUt  be  preinred 
to  iro  further  into  the  matter : — "  Componnd  engine*, 
pnya  Hr.  Emery,  in  addition  to  adTantage*  el  a 
Tuechanieal  aatnre,  in  better  diitrihating  the  strain! 
iLcd  rendering  mora  nnlform  the  rotative  efleria, 
Berve  also  to  rednoe  oylinder  condensation  hy  the 
distribntion  of  the  dlBarenoee  of  temperature  be- 
tween two  eylinden.  The  ndiation  to  and  trem  the 
at«am  and  its  inelomng  walls  increasee  more  r^dly 
than  the  difference  in  tea  pwatare,  eo  that  the  aggre- 
gate loss,  when  the  dlflerenm  of  temperature  is 
dirided  between  two  cyliadere,  is  leis  than  when  it 
all  ORCora  in  a  >in?le  cyUnder.  MoreOTer.  the  heat 
irnparti'd  to  the  cihan^t  steam  by  the  metAl  of  the 
first  cjiiader  is  avsilablo  for  work  in  the  aeoond,  and 
the  loW'preMore  piston  acta  aa  a  screen  between  the 
hiKh  temperature  in  the  email  cylinder  and  the  low 
temperature  in  the  oDndenaer.  Uia  etill  stratinously 
denied  bj  many  that  greater  eoooomy  oan  he 
eecnred  with  a  componnd  engine  than  with  a  long- 
etrokc  aingle  engine,  uaiDgthe  aama  eteam  pressure. 
There  are  coaatinn  atoamcrs  of  aimilor  siia  running' 
regularly  in  the  United  States,  naing  both  types  of 
ennine,  with,  it  is  claimed,  substantially  tha  same 
rennlta  ;  hnt  the  boilera  tor  the  einttlo  engines  aro 
OTidently  the  more  eeonomioal,  making  an  aocnrate 
oompariaon  irapoBBibla.  Strictly  nomparatiTo  e^>eri- 
monta  have,  however,  been  mnde  by  Chief  Engineer 
C.  H.  Loriiur,  U.S.N..  and  tbe  wnlcr  with  engines 
of  diffflrent  kinds  in  tho  Bteaniera  of  tho  United 
Statei  BcTenne  Marine,  and  by  the  writer  with  some 
of  thoae  of  the  United  States  Coast  Surrey.  The 
revenue  steamera  wore  of  the  sanio  size,  and  the 
boilers  very  nearly  identical.    Inouest        


nary  low-preaaupe  onKino  (oylini 
and  in  atill  Bnothcr.  a  high-pi 
engine  with   a  jncketed    cylinde 


!  Bhowed  a 


oF  12  t. 


ler.    The  componnd 
lap!    -  -'  --- 


1.  tor  Iho 


riod  in  f Dtnre ;  because  the  period  from  tho  year 
)  to  the  year  1878  is  1,129  years,  and  this  is 
81  times  53-3.  Suppose  our  first  term,  say  1,000 
J  ^that  we  may  err  on  tho  safe  side),  and  we 
raid  hare  ratio  ^  2  cumber  of  terms  "  liti'81, 
i^  Bi*ea  a  popnlatioo  many  times  greater  than 
I  praMDt  papulation  of  the  entire  frlobe. 
igniiii  thu  is  eorroboratad  by  the  data  Istely 
Mght  ont  and  published  by  Whitaker,  p.  196, 
KB  wa  flud  that  from  1570  to  17'iU  the  rates 
'  '0  periodB  oF  doubling  from  137 
' !  results  from  the 


togire 

.    Tbe  I 


obiprrod.  I'ha  iemperatnro  fell  conaider. 
nbly  in  different  localitiaa  during  tbe  eolipae-  No 
intraniercurial  plant  was  obearrad.  The  weather 
iras  perfect.  Sir.  Norman  Lockyer  reports  that  the 
:.olar  protnbcrancea  were  fainter  and  fewer,  bat  that 
ihe  corona  whs  too  times  brighter  than  in  the 
iiclipae  of  IBTl,  thud  indicating  a  Taiiatien  with  the 
noiimum  and  minimum  sunapot  period:.  A  tele- 
^Tam  from  ^ajanta,  Colorado,  ctstea  that  the 
i'oiipse  was  auccessfully  obsorred.  Tho  weather 
fas  perfect  at  all  oontactf.  Several  photognapha 
vara  taken.  The  corona  was  radially  polarised  ; 
Vulcan  was  not  ohserred.    The  proniinencea  were 


of  either  ungle 
on^ne  whenoporntod  at  the  aamo  steam  preaanre. 
it  ia  believed  that  Bobatantinlly  tbe  same  differences 
ivill  be  found  in  all  casea  when  equally  good  engioBB 
of  both  types  are  compared.  The  performance  of  ■ 
short-stroke  eompoDnd  engine  may  he  eanalled  or 
even  eioelled  by  that  of  a  long-stroke  ungie  engine  Oa 
au^ount  simply  of  the  dlSBrence  in  dearaooe  spaces 
and  tho  EDiomor  eSciene;  of  tbe  Bteam-jacket  in  the 
latter  case,  but  by  makioir  the  componnd  cylinders 
in  the  anme  form  they  sbonld  slill  show  an  sdvau' 
tage.  In  practice,  the  economy  of  marine  commund 
engines  is  nrcuter  than  above  m 
rcneon  tluit  tbe  high  steam  pressu 
taimiil  with  them  by  the  engineers  than  when  single 
cjlinilpra  sre  nsed  with  high  rates  of  eipansiou, 
couaina  dilficnlties  io  manattement."  Theoretically 
wa  know  that  the  oomponnd  mnat  bo  anperior,  aod 
hnrc  we  have  a  practical  demon stration  of  tbe  troth 
of  tho  theory,  liy  the  way,  "  A.  I.  C.  E.,"  who 
mshad  into  that  "vaonQin  "  in  a  violent  hurry,  boa 

hope  he  did  not  iujore  bimseLf,— J.  B.  C. 

[32269.1— Bs;at«matlo  Memory.- Permit  me  to 
say  that!  entirely  agree  with  tho  opinion  that  if  as 
much  labour  is  dovolod  to  the  effort  to  impress  names 
and  dates  upon  tho  momoiy  thsy  will  be  remembered 
when  wauteil  aa  easily  as  any  keywords  formed  by  a 
fyatem  of  mnBmoniM.  If  any  system  could  be 
dovised  by  which  a  man  could  remember  a  sermon  or 
B  epeech.  and  write  it  ont  within  an  hour  afterwards, 
it  would  of  course  booF  great  value,  butto  make  any 
elaborate  attumjit  to  remember  dates  I  consider  as 
kboar  wasted.  One  refers  to  a  list  for  tbem  just  ns 
one  refers  to  a  table  oF  siinare  roots  or  togsrithms. 
It  wunid  not  be  a  JilGcult  matter  ta  remamber  a 
□uoibcr  oF  fqnare  roots  or  the  areas  and  oirciun- 
forencos  of  circles,  but  For  the  sake  of  certainty  it  is 
alwnya  advisable  to  refer  to  the  pocket-book.    Ittha 

Einciples  oF  any  science,  Sojle'a  law,  Hariotte'a 
w,  Kepler's  laws.  &c.,  could  be  put  into  words 
easily  remembered,  it  would  be  an  advautaga,  to  a 
certain  eiteat,  and  to  some  people,  but  thocare- 
fnl  atndent  wonld  alwaya  refer  to  his  book  if  the 
work  he  was  about  was  of  importanoa.- S.  M. 

[32(131.1— Amerloan  TIried  Apples.— I  doubt 
very  much  wbnther  the  English  climate  will  admit  of 
upi>lea  being  dried  in  the  open  air,  as  in  tho  States 
A  mach  better  nay  has  txien  adopted  in  California, 
and  is  known  as  the  "  Alden  patent  process."  The 
apples  are  peKled,  oored.  and  iliccil  as  nsnal.  and 
then  BlovR-dried  as  quickly  an  siwiiliVft  Vrj '»*»».  i^- 

\CQti^ Warns,   YraAifuAtni.'W^**-^'*™^^*^*"- 
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(when  eookeJ)  from  the  freab  artiele  itulf,  reqnif Bi 
Tcry  litlli  !Btftr.  is  infiDitety  eleaner,  and  goet 
furtbsrthiia  ean-dried  fruit. — BlCKWOODBHAN. 

[StSeO.]  — IiSklhsr  BtTspplng:  for  Chslrf.— 
Lmthar  Btnprinfr  is  simpt)'  onrrow  braid  put  round 
the  chain  to  rarer  op  tfae  rsoedieof  lett bar  left  Irr 
tbe  upbolaterer  (nd  tacked  on  with  brui  itads.  It 
ig  niullf  made  with  morocco  leather,  hat  ii  aome- 
timet  made  of  cheaper  aorta. —W.  H.  W. 

[3301(1.)— The  Spaotroiooiie.— In  replf  330IR,  p. 
485,  "  U.  8."  adTiwd  me  to  conKalt  Froctoi  "  On  tbe 
SptetrOMOpe."  and  Bosooe  1  haTo  do*  read  Iwth 
than  book*  thrantrb,  aod  Gad  that  there  i>  cot  one 
nllkbla  abant  the  inteemting  BpectroiiM>pe,  or  abont 
£ilirent  orden  of  spectra  in  either  oE  them.  It  ia  a 
KTMtt  pity  that  people  answer  qaeBtiani  on  enbjecte 
of  whioh  they  are  bo  very  i|{Donnt.~l<iNOiu>ius. 


nnd  he  doee  know  that  "  '  Hvdrocbtoric  '  irill  throw 
down  tbe  ailTer  as  chloride.  He  alao  Imowi  that 
the  CTSDide  of  potauinm  need  in  makinn  the  batfa 
willdiBMiIre  tbie  cbloride.  I  would  aaegeat  to  tbe 
origin&l  qneriat  that  be  aboold  nae  two  nnedea— a 
lute  one  of  jtold  aod  a  smaller  one  of  silTer— two 
wini  beinr  need  for  the  purpose.  Altbonitb  a  (tilding: 
bktli  ii  jrenerall;  need  hot,  it  ia  posaible  to  obtain  a 
depMit  at  the  ordirarr  tempsHitnre.  1  bareserenl 
timet  noommeodcd  Mr.  B,  H.  Thomas's  method  of 
making  •  eolntioc.  and  oerlaioly  consider  it  the  beat, 
I  h&te  repeated  it  aevsral  times  lately,  and  thoneiht 
it  ai  well  to  sive  another.  Then  ia  one  thing:  to 
whieh  I  mnat  take  exception.    Yon  do  not  require  a 

Sid  cathode ;  the  end  of  the  copper  wire  will  answer 
1  PBrpoie,  as  while  the  oarrent  is  peaaior  the 
wanide  will  not  toanyappreeiableeitentdiBaolTe  it. 
There  is  a  good  deal  m  inlomuition  on  thesemattera 
In  back  nnmbers,  and  1  would  certunl;  adriae  a 
reference  to  them. — Ob. 

[93CI67.]-TimlliK  Forka.— "  S.  U  ,"  p.  151,  aenda 
s  sorioiu'  aniwer  as  to  who  was  the  inventor  of 
taniDB  forka,  bj  at«tinc  that  a  reT.  gentlenian  poi- 
■esaea  ■  fork  onoe  owned  by  Handel,  and,  tberclore, 
Mt.  Thnnder,  of  CO  tmts  sro,  coold  not  be  the  in- 
rentOT.  I  raihar  aipecttd  to  bear  of  a  half  doien 
olbsr  forks  with  Haodalian  repntation.  and  how  it 
ia  they  hare  not  some  at  tbeBoyal  Aqnarinm  I  don't 
keow.  Bnt  with  reapect  to  harpsichords,  on  wbieb, 
indindnally.  tbe  "  Mesaiah  "  was  compoKd,  I  bare 
■een  more  than  T  care  to  remember,  belDDginB  to  both 
sens,  with  aod  withont  keys  and  stiiDse.  In  fact 
these  memoranda  are  like  Capt.  Cook'a  cinb.  erery. 
body  wasraaea  one.  I  mnat,  therefore,  tronble  onr 
MTBDU  tor  more  iaformation,  knowiog,  at  the  aame 
time,  tbat  BO  yeara  ago  Hr.  T.  wia  an  elderly  man. 
— FlDDLkR. 


e  thea. 


tnceap"    The  only 


.    ._.      , .  _.  .  .  which  Ukea  I 

some  time  to  Effect.  It  follows,  if  "S.  L.'a  "  riewi*  the  I 
in"  one,  that  boiled  oil  shunld  dry  better  after  ! 
pettliDK.  but  it  does  Dot  do  ao.  If  there  ia  any  i 
diifErcDi^  it  ie  in  favour  of  oil  ju'l  boiled,  and. 
further,  tbs  "foots"  of  Inilpd  oil  dry  better  than 
the  oil  itself.  I  beliave  that  "  driera  "  act  through 
pattinii:  the  oil  inton  more  Hcbiieatate— tbat  is,  they 
impart  to  it  uo  iDcreaaedponnof  abaorbioK  oiygeD. 
tlTfl  let  me  ash  ;  la  there  a  ircnd  work  on  dryins 
oils  in  Eoglieh  ?~Dandie  Einhont. 

[a317S.]-Mldlaiid  I,iB)i(a.-The  light  at  the 
back  of  erery  train  la  a  red  one  ;  and  the  light  at 
the  front  of  a  train  ia  white  for  a  paaaeDger,  and 
green  for  a  gooda  train.  I  do  not  know  the  arrange- 
ment with  boards  on  the  Midland ;  bnt  the  London 
and  North  Wertem  Company.  1  think,  employ  a 
white  OTat  board  on  the  front  of  tha  engine  in  day- 
light for  a  paiaentcer,  and  a  diamood-ahaped  one  for 
a  goods  train.— NovuB  Hovo. 

r38J8!.]-Llf«  of  s  Watoh.— In  the  OentUmanS 
Magatine  for  19S4  is  an  account  of  a  aale^  in 
London,  of  cnrioua  antiqnea,  and  among  them  la  a 
silver  watch  that  hod  been  made  IBO  years,  and 
"  went  well."  I  have  a  gold  watch,  2in.  acroH*  face, 
caae,  and  all,  that  has  gone  rery  well 


I2  months'  intereat  on  Cape  bonda       ...     U  10  0 
12  „  Portngaeea  bonds     IS  D  t 

.■^bowing  a  clfu-  5  per  cent,  on  jUOO      ...      15  ID  B 
— Penancs  Point. 

[S3£36.]-T«levrap}i  AuteBwe.— A  talicra(t 
i>ngineer  mast  be  acqounted  irith  practieal  abtW- 
.lity,  be  capable  of  remedying  the  defeote  of  iailn- 
laenta,  and  of  laying  oat  new  eircnita,  all  rtkh 
inToWea  a  good  edneation  to  start  with,  and  jkatf 
of  teobnioal  knowledge.     I  ihoald  aay  tbe  best  Mr 


repaired  ;  bnt  hi 


wish  to  remul  that,  probably,  apidera  are  fond  of 
mnsie,  fori  bare  often  aeen  them  come  outdaring* 
peiformanoe,  and  retire  when  all  is  finiabed.  Theae 
are  long-legged  fellows,  living  behind  wainacots, 
—  1  t_     .c  ir-bonses.    Fiddlea    and 


...    _   ..     . I  hare  known  m 

eome  out  of  their  holes  and  listen  :  bnt  neyer  a  t 
oonld  aUdo  a  fiddle— it  offends  their  dignltT.    M: 
will  breed  in  orgnna.    Do  they  live  on  the  wind,  tb 
they  try  to  eat  up  the  ballowa  P— Fiddler. 
[SSUaj- Decimals  (U.Q ).— 


C 

course,  been  cleaned  and  oiled. 
.      ..    .     .....    red  in  it,  bnt  he  was  not  the 

laksr,  and  I  do  not  know  where  it  was  made,  nor 
who  made  it.— Fubn&ce. 

[3S267.]-Oapltal  lavestmant.-For  £3 10s.  48., 
line  7.  ander  tbin  hewing,  page  503,  read  £S  tOs.  id. 
— Ak  Ekgiheeo. 

[33307.}- Capital  Invastment— Allow  me  to 
inform  An  Engineer"  that  many  bnilding  aooie- 
ties,  nndsr  good  management,  are  now  paying  10 
per  cent,  profit  to  abaranolders.  The  employment  of 
deposits  is  not.  OB  bethinks,  "therefore,  somewhat 
ipeculatiiB,"  bnt  is,  and  mnst  be,  on  the  substantial 
necnrity  of  honaes  and  land.  Dnuding  aooietiee  eao, 
and  do.  charge  borrowers  onlyO  percent,  par  annam 
(aatimated  oa  balance  due  at  beginning  of  each 
year),  and  yet  pay  10  per  cent,  profit.  "Mntnal 
societies,"  for  deposits  m>m  and  loans  to  members, 
pay  7}  per  cent,  profit  to  inTestora.  and  eharge  bor- 
rowers only  5  per  cent,  net.- JiB. 

[33207.)— Capital  TnToetmont. — "  An  Eneineer" 
may  [uck  up  an  idea  or  tvo  from  the  following 
imaginary  conversatioa.  Mr.  Penance  Point  : 
You  onro  toM  me  that  you  would  gireuie  aome  infor- 
maUon  relatiro  to  iaveetiog  tbe  .£500  which  my 
Fattier  left  me.  I  baTo  boea  told  tbat  consola  and 
other  Grst-clafis  aecuiities  do  not  ^ield  4  per  cent, 
per  annum,  but  I  cnnuot  help  thtDbitig  there  may  be 
some  second  da." s  aecurities  tbat  will  answer  my 
purpose,  and  return  me  41  per  cent,  at  tbe,  least.  A.s 
I  am  only  15  years  old  1  do  not  tbiok  it  desirable  to 
sink  my  moDfy  in  a  life  annuity,  neither  need  I  fear 
that  if  tbe  second  elate  securities  referred  to  should 
diMcirantaffe.  either  through  civil 


mitk. 

■igbt  a 


Thia  qneation  i*  incorrectly  printed  ;  it  sfaonid  read 
tbns:— 

"  "  (5  ~  airy  *  5"T  6*  "  f^V   "')  ~  m 

— Peaki. 

gSlie.l— CoBobmaklDK.- The  anathema  that 
d  Sub."  hurts  upon  coaofamakera  in  hia  reply  on 
p.  401  is  too  well  deserved  ;  but  I  think  it  ia  mom 
beoanse  of  a  scarcttr  of  competeot  subscribers  than 
from  aetfisbnesB.  The  question  tbat  "E.  B.  F.'/ 
asked  throngb  tbeie  cotunins  was  not  in  my  bi 
of  the  trade,  and  tha  oonaeqasDce  is,  that  I  km 
little  or  perhapa  leae  of  the  art  of  painting  thi 
doee.  If  "OldSnb."  orany  other  anfasoriberL  ._  . 
diflicnlty  that  1  can  remove,  it  will  at  any  time  give 
me  pleasure.-' FuAci'lCAi.  Whieleb. 

[3S151.]-Dr7inB    Oile.- What    "  3.   L."    _  . 
abont  the  vray  in  wbieh  oila  dry  ia  oomot,  bnt  wlion 


ttM^m  £tdlitttM  tiie  absoiptlon  01  oxygn  by  1 


ar.  tbat  f  should 
I    been    tbtnktnir    that 


ugn  loan! 
mt  do  yon 
city  loiuE 


think  of  that  f    Then  thee. 

and  bnilding  aooieties,  trading ^^ , — 

diaoonnt-honaeai  offering  exoelhnt  terms  for  money, 
which  can  he  witbdrawn  at  three  months'  notice. 
Answer :  Well,  let  me  see.  Ton  aay  you  hara  £60Q 
to  invest,  and  yon  do  not  like  "  couboIs,"  whioh  can 
1m  bought  to-day  at  .£05  lOa.  per  .£100  worth  of  stock, 
with  the  dividend  due  in  Januacy  next.    Owin^  to 

tholtagnation  of  trade  all  kinds  of  good "— 

are  at  a  liigb  pi '  .    .-   ..     . 

I  ibonld  not  lei. 

high  rate  of  interest ,  .__. . 

mistakes  ara  often  madeinttie „ 

Foreign  loans— excepting  eome  European— we  have 
had  enough  of :  many  families  have  been  nined 
within  the  leal  ten  years  by  investing  in  them.  If 
tbe  war  at  tha  Cape  is  orer,  yon  might  be  quite  safe. 
in  bnying  Cape  of  Ctood  Hope  ^100  i\  per  cent, 
bonds,  p.e.  £96,  interest  doe  IGth  October  next. 
Provided  the  Fortngnese  Ooverumsnt  have  censed 
borrowing,  you  might  be  late  in  buying  tbiLt  stock 
which  will  pay  nearly  8  per  cent,  per  annum,  dividend 
January  and  July.  Ask  your  broker— do  not  seek 
.^    _i^__.:_: —    ,__   .Q^  banker  or  Ijoth,  if  these 

.____n mended  to  yon.    If  the  report 

ia  favourable,  divide  your  capital— put  J;31X)  into 
Cape  of  Good  Hope,  and  jBIOO  into  Portnguese  bends  : 
by  this  arrangement  yonr  egge  will  not  be  in  one 
basket,  and  yoa  may  get  5  per  cent,  for  your  money. 
Tbns:- 

CtPlTAIi  SUTBHEHT. 

£     a.  d- 

3  bonda  Cape  of  Good  Hope  Qovemment 
ii  per  cent.,  price  enrnnt,  a^,  £9S, 
e  months' interest  doe  October  IGth  ...    2M    0    D 

Broker's  charges      15    (1 

2M  15    0 
tlbonds  PortBgneso  Government,  3  jier 
oent.,  .£100  each,  nominal  valnei  price 
cnnent,  any.  X90  10a.     Interest  doe 
January  and  Jnly 103    □    C 


WatkiuB,  for  hia  kind  offer,  bnt  1 
Bontledge's  instmctions,  and  the 
trouble  him.  I  see  by  the  examplos  worked  b 
"  Buttershaw  "  that  it  is  possible  to  ^  the  esatek 
sf  nmud  timber  by  using  thia  particular  nk,  W 
Ihe  result  would  be  veiy  difteront  from  that  ifim 
by  the  ordinary  earpentn's  iiilii,  in  1ij  Mm  isiassiiai 
books.  Thus,  taking:,  aay,  Sft.  long  and  a  qeaste 
firth  of  llin.,  the  carpenter's  rule  wonld  girssilti 
contaut  e'75Ft.,  whila  the  enginoer's  rule  wsall  pM 
itwut  seoft.,  so  that  while  one  wonld  gtrs  Ht 
fnatomary  meaanre  Ibe  other  wonld  giTe,  aiiiaia 
nately,  the  actual  oontenl — Comwou). 

[33240.J  —  Clear  Qalatlna,  Bondailnf  la- 
■oluble. — "  Americns  "  cannot  make  gehtoi  ia. 
iolubiB,  and  at  tbe  same  time  keep  it  dear.  Mtts 
salts  formed  by  chromic  acid  eoHMir  it,  thoagk  lit 
bichromate  is  perhaps  ths'beet  and  oheapest  te  aa' 
-J.  M. 

[33250.]— Htgh-praasuia  HoriBontal  BnitM, 
—I  SOB  ODS  gentleman  aaka  if  outting  off  the  alaa 
earlier  wonld  oot  be  a  more  rational  way  oat  tf  Iks 
diffionlty.  Even  aoppoaing  that  the  praasBTaalta» 
able  at  tha  eylindsr  were  only  Itib.  it  wonld  rsfak 
a  cut-off  of  I'lltb !  Bef erring  to  the  diagiaasa 
p.  i78  it  appears  that  there  u  a  large  asseoBt  tf 
condensation  or  throttling  in  tha  ntaaa  |JM 
ansing  a  reduction  in  nresenre  frpB  Mb.  in  ttt 
boiler  to  about  ISlb.  ia  the  cylinder.  U  unvUal. 
(00,  that  then  is  a  large  amount  of 
ing,"  aa  is  to  be  expected.    Then  ilaa 


.  ainoe,  aa  "  H.  L." , . 

Dsed  for  heating  tfae  teed.  Tho  iMoea 

mait  depend  to  a  great  extent  on  t 


i^EsrmA' 


10  me  oia  one,  ana  aon  new  vaivea.  ^^ 
eccButrics.    It  the  initial  pimru*  UOs 

cannot  be  incraaaed  above  idb-.thssa  Ufa. 

-    -  *  IstMk 

Ihtberaba 


arrangvd  to  out  off  at  t  sl 
xijiaumci!.   J  tiers  may  bo  adifficol]^  withtMi 
as  the  amount  of  lap  required  t '      ' 
probably,  tfae  port  will  not  oMU  n 

inereaaing    the    stroke ;    and,  w1._ — 

stroke,  tie  valve  obeat  may  not  ba  long  waesL 
Separate  expauaion  valve*  w«nld  reaedr  tnfa  It  liv 
conld  he  got  in.  "E.  C.  8."  adviaee  IsaTisf  Hi 
cylinder  as  It  is,  and  ■  outfit  of  ona-tbiri.  Bat  W 
wonld  be  still  worse,  not  being  jiiafitiiaM*  wilh  s 
lingla  vaivs,  and  irertainly  not  with  Um  eeaii  sse» 
ttia,  and  even  then  it  wonld  Wra  an  ansa  4 
power.  Of  conrse  the  liner  need  not  fag  of  Sin,  mM; 
tin.  will  be  ample,  with  lamngs  to  St  at  lasktMi 
and.  if  euda  an  caulksd,  the  aBnidar  spaa*  ■af  tt 

of  tha  ki|B«9 


r,  that  the  o 


__     „.__,  and,  therefora,  fear  II 

proposed  alterations  will  not  ledooe  it  to  41)^  l« 
I.  U.'P.,  thougb,  if  the  dedcn  ia  faToorafals,  itav 
be  quite  possible.  Tbero  is  no  doubt  bat  that* 
better  job  wonld  be  to  ^t  in  a  new  qylindar,  aadsM 
higher  grade  of  eipansion  snd  itsaui  prsMBia^  Bd 
wonld  it  not  be  Dsnil^  as  cheap,  and  far  the  bta^  k 
diepoee  of  the  exist  ing  engine,  and  pal  downs 
sroaliec  one?  "  K.  <J.  S."  atatea  tbat  "H*W 
modern  enginea  do  Dot  exceed  Xlh,  of  ooal  pwh^ 
perhonr."  He  anrely  does  not  bum  loisieir^ 
Dou-candeosiag  eo^itss,  ancfa  as  the  oa*  nndar  al- 
cuBBiou,  are  made  to  fin  snoh  good  rasoWs.— MovW 


[33880.1- Convertible  InTestments.— "Iitmb- 
field  "  aake  why  people  do  not  invest  their  ml'' 
cash  is  land,  inelead  of  in  foreign  bonds.  Tkc 
answer  ia  ;  They  do,  us  he  would  find  if  be  triad  la 
buy  any  land.  It  ia  true  that  tbe  asle  of  land  t 
hampered  by  the  law,  bnt  1  don't  know  of  snf 
offeiw  at  alair  prioBthnt  goes  begging. 


itfajf 


to  build  model  dweUinga,  aod  1  believe  the;  u 
ready  to  buy  up  all  the  anitablo  groond  that  is  M 
aale.  Seven  per  cent,  on  honee  propoty  tl  tW 
quality  is  not  bad  interest,— 8.  H. 

[332Se.]-To  OiniUata.-Do«a  thia  qMrisI  Msir 
want  tslling  tbat  he  afaonld  get  medical  advi*  rt 


[33275.]— Dlsperalon  of  Soi^d.— Itl*  » 
it  no  eiperimenta  have  been  mitdi  en  thia  a 
for,  if  then   ia  a  dispersion    of  waad,  it 


a.  S,  1878. 
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Ib«  BS<t  itriklnff  and  beantifii]  siuloeiM 
1  aooiid  Bad  bgU.  I  do  not  nBambar,  bow. 
tetbif  irith  anj  eloMr  rafsniMM  lo  It  thui 
Btainad  in  TyndkU'i  "  Sonnd,"  whtni,  lu 
K  of  the  tnr-mring  panatntinr  powar  of 
t  MBsdi,  u  proTod  in  bii  ezparimmU  kt  tbo 
^orahiid,  ho  Mfi : — "Saoh  axprnimBnti  ;ield 
MMfMoBi  H  to  tbg  Hktteriii?  of  BOnnd  in  the 
Imto.  Ifo  Hiniid  h«n  emploTtd  ii  a  (imple 
In  arcn  e>n  tb«  rimplo  >ota  U  Bcoompftnind 
r»,  and  tb«  ution  of  Ibor' '— —  "■- 


hidi  pradnos  Ui  nrioni  ahkdeg  and  ooloon 
■kj.''  Anotbar  wnmrbat  itmilv  point  of 
r  U  foond  in  the  •xporlnont  of  <^iitiin  wnDd- 
lo  isplnn  npoo  pad*  aonpoMd  of  winuai  (< 
Ac,  BBd  BwuarlBffUieBbMtrptioQ,  Mflwition. 
■auBOBof  thaionadlirttawtionon  lenn- 
aam.  Tjodall  h^i— "A  fnithn  rtcp  ii 
bBB  In  Iha  tUnttralioa  of  til*  analosr  batwaen 
id  HiDBd.  OoT  pad  aati  ehiaflj  bj  intanul 
Dm.  Tbt  aonnd  tnai  tlw  Mad  u  a  eompoaite 
>da  np  of  partial  aoosda  diffaliny  in  pit«h. 
I  aomda  be  ejaeted  bom  the  t«d  in  (faeiF 
ipraporUona,  thopad  ia  Moniboallj  white ; 
nhm  with  tbait  proportioDi  altned,  tb« 
leooatiaallj  eoloued."  I  ha*e  ao  donbt  Mr. 
iM  nad  thaaa  qnotatiou  in  (he  oriffioal ;  bnt. 
■ear  ia  animoMd  to  b«  penoaal,  I  give  thaat 
Mma.— G,  W.  HosoaoH. 
I.l— Organ  PlpM.— Take  a  laaaon  or  two 
ndeer  to  prvrsnt  the  wooliinaaa  ot  tone,  and 
ii  it  maant  br  the  eft.  alopped  not  ipeakinc 
3o  70B  B«an  the  8tL  atoppad  won't  give  the 
aa  ?  If  ao,  give  the  dimaneioBB  of  pipa.  wind 
1,  how  mneh  month  ii  ent  up,  Ae.,  and  nn 
t  •  Kplj.-E.  G. 

>■]— Preaetvlng  Hotha,  Ao.— Tht  aimpleat 
L  ba*e  heard  of  for  proiat  t  ing  mothg  froni 
ika  of  mitaa  ia  to  pnt  a  globnla  of  meTcnry, 
ofapaa,  iutoaaohoua.  I  oantiot  naraiilee 
acgi  of  tliii  metbod,  bnt  it  ii  wortbiiTiiiBr  tor 
>limtr.  "Mika"  ahonld  nfar  to  Wood's 
ion  Britiih  Hatha."  for  information  at  to 
of  eorronre  nblimate  tor  kM^g  off  mitaa, 

(.]— H*r  rover.— I  hara  read 
to  '""  *"  "■-"    - 


"  qnary  with  intenat,  ai  I 


U% 


a  fonrteen 


«  aecuMof  theoomplainl.     

IT,  or  haj  aathma.  ii  rimpl.T  nothing 

iD  the  EihalBtionB  from  flowaling  graiaea, 

S>  Ornamthvm  odoratum,  or  tboaa  oat  and 
oring  the  procea*  of  haj-making.  Theae 
oni  emanalionB  are  atpacaall;  actire  during' 
of  (mat  aoUr  heat  and  high  wlnda ;  ootua- 

tbe  patient  anltara  mon  or  leaa,  aooording  to 
pentora  of  tbe  ^r  dnrinv  bu-making  time, 
■eathet  dnrins that  period  babot,  the  aererer 
iptomt  will  M.  It  the  weather  be  than 
',  with  a  cool  temperatnre,  the  arBptoni 
uildaT,  bnt  the  attack  pratra«ted  aa  the  haj 

more  alowlj  pnweeda.  If  none  of  theae 
mu  graaaai  ware  grown,  and  it  no  bar  wai 
han  there  would  be  no  haj  fsrer  whatarar. 
m  thaia  emanstioDa  do  not  affoct  arery  one. 
•■a  the  BompUotiaofheradltar;  origin — ao, 
r,  ther  act  upon  a  peculiar  nervoni  orvaniaa. 
b*  complaint  mDmidlr  eomBuinon  abont  the 
nd  of  Maj,  witfa-a  aUgbt  incciing,  and  an 
wl  itching  about  the  o^ida  and  djat.  llieaa 
D*  ara  incraaaad  if  the  weather  be  bot  and 
•ot  takea  mneh  nerdea  in  the  conntrj.  If 
ther  be  eool  the  •evarilr  of  the  attack  doae 
<■»  till  the  latter  end  ot  Jnne,  whan  bar- 
commeDcea;  than  all  the  annoringarmptoma 
«ir  appeannoe  in  fall  rigonr— nolent  aneez- 
amed  ajea.  and  apumodia  aithma.  aometimaa 
Ulied  Iv  a  moat  diitnadng  oongb,  with  pro-  , 
^KatoratioB    of    frothy  mnons.     A     higbly  ' 

•tata  of  the  iratam  u  inTariablj'  prHsat.  i 
t»f  harreat  pnwreaM  and  field  after  field 
TM*  ia  mown  down,  dried,  and  itaoked,  so 
rmptoiaa  gradually  ditappaar,  and  the  patient  i 

cured.  After  the  h^  harreat  ia  orer,  how-  I 
<  the  weather  may  be,  none  of  Uw  character- 
aptoma  of  hay  ferer  are  manifeated.  That 
ir  of  the  dried  graaaei  it  the  apecial  cauee  ot  \ 
etion  1  am  perfectly  oonrinind.  Onlr  the 
J  when  walking  eloae  to  a  field  wbich  had 
in  deared  ot  lU  hay,  1  na  leiied  with  , 
'  Gta  and  inBaniGi]  evi  -  ~'  -  -  ~ 
iTeaathma  net  bronchi 
sarrh.  I  attach  little  in., 
nry  origin  of  tbe  affectioi 
lacteria  on  Uie  mncoaa  sfcretions.  but  not  id 
Btity  i  and,  probably,  a  few  bactenn  are  to 
I  in  the  aeoretioiu  of  the  haman  body  at  all 
■aB  they  an  atamtned  with  adeqnaia  mag- 
power.  Aa  to  a  remedy  i  the  only  effectual 
■BOral  to  tiie  aea-aide.  especially  to  a  lurrea 
wsl  where  Uttlabay  graes  ia  caltirBted  ;  and 
aat  aboold  freanent  tbe  besefa  ae  maeb  sa 
,  Puiicahirly  when  tbe  wind  blows  oIT  tbe 
f  onniniataaoea  sreTeot  tbe  Bnffgrer  from 

the  lea-coaat  pailUtive  remediea  most  Iw 
tend.  Tbe  bowGlB  ibonld  be  kept  open  with 
tUna  porgatiTee,  the  hut  kept  down  with 
brlfuiaa,  and  ooloared  iractaclea  will  pro. 
Vearrom  tbe  glare  of  tbe  ann,  and  tbeir 
ationwill  be  rdiered  by  tbe  dm  of  uild' 


lotione  of  lead  diacetate  or  eidd  ealpbata.  I  bare 
not  fannd  glycerine  or  other  remediea  applied  extw- 
nilly  to  the  noatrila  of  mocb  Dee,  and  of  aninine  I 
cannot  speak  personBlly.     Smoking 


Btroni 


»ill  n 


inld  be  paid  to  diet,  ^reqlhing  ot  a 
flHtnlent  natnre  aboald  be  ntoided,  and  itimolanta 
be  left  off  altogetber.  and  tbe  grentaat  care  ibonld 
be  taken  not  to  catch  cold,  by  avoiding  drangbti  and 
endden  cIiiUb,  and.  finally,  tbe  patient  abonid  rrirain 

F.  TooTiL. 


n  Mid  jobs  where  I  oonld  not  get  ■  ladder 


munity.  Some  peojila  can  drink  a  bottle  ot  wbiakey 
a  week,  and  ramain  in  mod  health,  beoanaa  they 
hare  a  rood  re-aotion.  iDeliera  it  would  kill  me, 
not  that  I  am  onhealthy,  bnt  not  Died  to  it.  Aa  for 
imoking,  a  cigar  would  upaat  me  more  than  a  Pipe, 
and  I  haTB  had  aome  experience.  A  grant  deal  da- 
penda  upon  the  pipe  being  baked  or  burnt,  porona  or 
not,  DeterminaboD  of  blood  to  the  head  maani  in- 
Bammation.  and  that  aanaei  pain  aoaiewbera— via  , 
the  weak  plaee.  If  onr  phyiiolo^iata  would  inform 
of  the  oondition  of  the  blood  in  diaeaied  paraoni,  and 
how  it  ia  that  heat  wiU  cure  aome,  and  cold  ourt 
othen ;  aame  with  audi  v.  »lfc»li««,  water  v.  eleo- 
[3aS97.]-Holat  (U.O.).-The  following  bna  atoo.i  JnciU.  and  what  ia  the  proper  medium  oondiUon  of 
a  in  good  Itead,  uoT  by  it  I  ban  carrii^  oat  olcod  to  ininre  freedom  from  pain,  and  thenea  to 
■'■  '        '■      .      '      ■   -n  good  health,  they  wonld  benefit  ntverymnchindeed. 

11  pain  a  onratira  agent  P  I  think  thii  an  important 
qneetion.— Fl  DDLIR. 

^3US.]— Bniloalve  Toroa.— Tbe  btuling  point 
of  water  dapeoda  upon  the  preiinre  to  which  it  ia 
snbjected.  and  in  the  eaie  joa  mention  the  water 
would  boil  at,  probably,  SO'  to  30°  abore  ita  normal 
boiling  point.  The  proceia  of  bdUnc  would,  bo*, 
erer  lake  plao*  ilowly,  Iwiea  the  internal  preaanre 
wonld  be  gradually  raiaad.  and,  oonaaqnentlr, 
althonsh  the  preamre  in  bottle  wonld  be  (nfEaent 
to  explode  the  battle,  atill,  under  the  condilioit* 
of  giadnal  rlie  of  preianra,  the  bottle  would  not 
bnnt.  Now,  on  tha  application  of  oold  water,  two 
thinga  take  place— Srat,  the  outer  aurfaoa  of  bottlo 
lullen  a  oonaiderable  eootraetion,  thnt  bringing 
about  a  itrain  almilar  to  that  in  nnannealed  glaaa, 
Ibon  the  cooling  of  tbe  Tapour  iniide  bottle  wonld 
came  an  inatuit  prodaetion  of  more  Tapour.  and 
between  theie  the  bottle  would  burst,— W.  J.  Lu- 


or  wont  do  without  tbeir  beer  and'tiacca,  anil  by 
wheae  mitmanagement  I  hare  been  left  in  a  fix 
moretbaUODCe:— Aiaajibor  aeaSoldpaleoff  roof 
orbouk  OVOT  parapet  nponacroai,  with  a  hagof  aand 
at  the  other  end,  or  latlied  to  obimney  itnnk  -.  II  am! 
C,  singla-lbeafed  bloeka,  Gin.  wood  i  D  U  U,  fall  of 
IJin.  Mit  rope  i  E  E,inip«udiQg  rod,  tin.  Lroa^  F, 
floor,  3  boarda  good  yellow  deal, 3ft.  x  iLio.  <  lin.; 


[33*88.]-: .. 

harmony  without  a  maater.  ai  _ 

■    -'       -  iaStainer'a  "Haraiony,"  prio*  Be.,  to  be 


hia'h 


tbi*   earefnlly   you    might    with    i  ,      

Bich(cr*a  larger  tratiec,  price  7a.  6d.    The  firtt  ii 
pnbliabed  by  Norallo,  a~    """  —       -  ■    — 
C.  J.  LBAria. 


lee,  pnoe  t 
and  tbe  m 


e  importaace  to  the  bar< 


box  or  cage,  and  again  _ 
pillara.     The  fall  baa  a  1< 

it,  forming  itrop  for  bl , —  —  —  .. 

paaaed  tbrongb  C,  np  and  thronirh  B.  down  and 
through  Boor  under  rideTi  H,  up  alongiide  of  cleat, 
I,  orer  cleat,  down  through  floor,  throngh  pulley 
npon  dog  wrfght,  np  throngh  floor,  and  a  large  knot 
made.  Bytfait  arTangement  I  ha*e  raited  myaelf 
[ipwarda  of  100  feet  taking  tooli  and  matetiala  from 


'3,  will  keep  andtakethe  fall  np.    Bnt, 

about  npon  the  itage,  it  ia  apt  to  mora  in  very  dry 
weather ;  ao,  when  wanting  to  be  fixed  at  any  plaoe, 
take  tbe  tall  off  top  of  cleat,  I.  and  pan  around  and 
mder  at  N,  and  it  will  not  moTe.— Biavsb. 


[33102.]  —  HaTmany.— I  ihoald  moat  itrangly 
adrite  tbe  qneriat  lo  get  a  ogpy  ot  a  book  antilled 
"  Mode,"  by  H-  C.  Baniiter,  mfeaaor  at  the  Boyal 
Aoademy,  price  Ei.  It  girei  in  a  handy  form  an 
outline  of  all  tba  principal  branehet  of  mnaio, 
inelnding  harmony  in  all  ita  branohea— method, 
rhythm,  oonnterpcoDt,  canon,  fugue,  a  deaoription 
of  all  uie  inatrumenti  in  a  full  oiehaitra,  and  a 
coinoni  gloiiary  of  mniical  tarmi.  I  hare  read 
many  books  on  wiance  in  it*  rariout  forma,  but  I 
ncTsr  came  aorou  one  better  pnt  together  than  thU. 
-E.  S. 

esie:.]— Harmony.— It  you  get  Baliniil«r'« 
oiie,''  pnUiihed  by  Ball  and  Iteldy,  St.,  and 
follow  out  the  adrioe  giTsu  in  the  preface,  and  in 
the  chapter  commencing  im  p.  366,  yon  can  oartstnly 
Ignru  barmony  withoQt  a  maater.  By  all  means 
commence  at  once  in  "  dliperaed  "  harmoDy,  at  Uut 
book  taaohea,  and  do  not  get  into  the  alipabod  way 
ot  writing  fn  "  oloH  "  harmony  aa  taught  in  tome 
ot  the  cheaper  worki.- Ni  Sutob, 

fSSUa.]— aarmanr— Can  undoubtedly  be  leamtd 
witbont  a  maater,  with  itudy  and  peraereranoe,  and 
the  help  of  a  good  traatiae.  It  it  a  aubject  that  hai, 
in  my  otdnion.  bean  made  nnnaoeaaarily  difflouH  to 
the  itndent  by  the  way  in  which  it  baa  oeen  treated 
in  many  worki.  I  can  reetnumand  "  Leiaout  in 
Harmony."  which  appeared  in  ihe  EnaLiSH 
MicBAHic  Vol.  XX..  aa  aSording  an  eaty  intn- 
dnetion  to  tbe  acience.  If  tboie  leaaont  do  not  ga 
far  enongh,  then  ''  Logier'a  Syatem  of  the  Science 
of  Huic,  Harmony,  and  Practical  Compoaition," 
pnbliibed  by  T.  Booaey  and  Co.,  wilt  anpply  "  Poor 
Mtuidan's  wanta  admirably,  if  ha  libea  to  ipare 
'  'le  oeceaaary  «nin«a  tor  its  parchaie.- W.  Walbxb. 
[33i84.]  —  Dirty  yilter.—  I  bought  a  gnioea 
Lipuombe  ot  a  neighbour  for  2b.  Cat  of  cnrioiity 
I  broke  it  open.  It  consiatB  of  ebarcoal  and  grit. 
Nerer  haye  a  filter  yon  cannot  clean :  they  an  wone 
than  nothing.  Thero  ia  no  reaeon,  except  in  tbe 
intereat  of  the  mannfactorer  (which  ia  obrionB 
rhy  they  ebonld  be  fattened  np  with  Port- 


land 


what  will  disBolTB  this,  yon  can  easily  open  tba  fi] 
and  recharge.- DaNDiB  Dinmont. 

[33M6.]— Aoouatioa.- 1.  Eamihaw,  by  nuthe- 
matical  asalyaia,  found  that  eoundi  of  great  iuten- 
aity  BhouM  b«  propagated  with  a  high  Telocity,  and 
iiblemtioa  and  experiment  have  confirmad  thii ;  bat 
I  am  not  aware  that  pitch  alone  baa  any  infloenoe  on 
the  Telocity,  t.  The  ebuticity  of  water  ia  not  leaa 
than  that  of  air,  bnt  many  timea  greater.  Elaatieity 
IS  a  word  of  aneb  TariouB  maanicga  that  it  it  no 
wonder  ptodenta  are  perplexed  on  anch  qnaationa. — 
C.  W.  HODQSON. 

[334SG.]— Aootiattoa.- 1.  Theoretically  all  Bonndi 


jntypf  e 
dfnil>0< 


thonld  trard  with  tbe  aame  Telocdty.     Aa  a 

tonnd  of  low  pitch  will  tmrel  taster  Ikan  a  Bound 
af  high  pitch,  if  its  Tolnme  be  inffident.  Thns  there 
ire  many  eiamplei  giTen,  as  the  firing  of  cannon 
being  beard  before  the  order  to  fire,  Ac.  3.  This 
followi  from  what  I  bare  aud  abore  the  oanie  being 
that  a  wave  tome  SOft.  long  will  leap  orer  reaist- 
mcea  that  wonU  destroy  a  1  or  Sf  t.  ware.  ,Thna,  aa 
an  example  tamUiar  to  erety  one,  the  dram  in  a  band 

„  _  __      »»n  be  bmrA  long  before  any  ol  the  other  Inatx*.. 

drinking  and  smoking  'with  a  perfect  right,  bnt  he  ,  inonU  in  the  syna  UnA^aaA.  v^m'^'^jb^i^i^ 
ought  to  write  ot  the  indiriduaCw^™**  ol  t\i6  comA  eb«i«.\<K  tt*>iawi.Vi»iBifr<*£B.'«4«fc-i&SjM»\»A«, 


nboTO  all  things,  keep  yonr  r 
to  toivet  that  yoar  body  exi 
jour  mind.— R.  Sines. 
[33MB.]— DMermlnation    of   Btood    to    tho  '  i 

Head.- 1  hope  this  qoestlon  ^" *-- .l- 

lotioe.    "  Phytiologiat,''    ~ 


will  receiTe  fnrtbar  .  i 
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illnrthl 

_—.  B  Bcale  pan  mar  ^"■8'  "*  o"  "o^-  *■  l^oi^'U 
ii  qnits  correct  One  of  the  liBpInt  Uwt  in  Mmneo- 
tiwwithaeoartieai*,  "Tba  relod^  of  WKind  i>  pro- 
portioiiAl  to  tha  »iDara  root  of  tb«  cUitieitr,  mnd  in- 
nncl;  preporlional  totba  nqoanTOot  of  the  dsniitr 
ofthemedlDm."  Yon  will  God  all  thFN  lawi  ia  my 
"Koteion  Pfajiica/'ofwIiiohlBballbahappjlosiTe 
Ton  a  eop7  if  tou  will  writa  to  me.  Noir,^  work. 
jlig  ont  tBe  rebtiTe  elaaticity  and  dennitr  of  water 
oompared  with  air,  jon  would  End  that,  on  the 
Hmmption  of  rqnal  deotities,  water  wonld  hare 
10  tiaiea  the  elB'tioitr  ;  henc!  v'lfl  =  i.  which  eiTea 
itlmeaTelooitrin  water.— W.  J.  LANrAHTEB. 

[Ssm.J— Herb  Eaaenoea,— I  do  not  think  that 
■ncoeas  will  atten'l  no;  cIFort  t»  "diitil"  tha  ' 
enaneee  namrd.  Yerj  (food  preparations  maj  be  ' 
eomDoaed  in  the  followini;  manaer.  and  thcK  will,  I  < 
think,  nit  jonr  corrciipoiidGnt  t— Tuke  a  handfnl  ' 
[racneit  of  TaRne  tormv)  at  the  herb,  and  iofnte  in  ' 
a  quart  of  boiliojc  water  for  an  hanr.  Krnt^orate  ' 
tbi(  down  ^ntly  t"  ■•  .•   t..  ,    ii_  _..  ^  i  ■. 

qoartei  of 

■ion  iboDld  then  lie  jini 
labelled.    One  put  a(  th 


led  to  thn  tea  for  20j'pflT',  and  had  been  lickoDty 
e  or  twire:  he  waa  liek  on  tbs ' 


that  a  (rood  m 
hie    prerontiTo ;    nranoj 
repudiated,  and  N  do  I.  II 
adoptinir  tbii  [>!an.— W.  J. 


that  he  had  aJwari  fannd 
atartiag  wai  the  beet  pmai- 


iiU  gailorB  and  others  itnulQallj  and  nnoon- 
^ly  i;?t  into  the  hahit  of  daini^  ire,  whkh  pre- 


w«j  of  it.    The  reanon  is  Ter?  plain.    A»  von  iaapi 
the  tjiaphniirtn  diridinff  the  IiDqa  from  t&e  stoiof 


[aaui.l— BpMt  nMd  br  aior*  OUnan.- 
Thii  ii  oOBBMni  jietrolaBn  B|«it  or  basMliM.  It 
"DelU"  wonU  like  to  know  how  baBBM  edb 
and  aneb  like  prepaiationi  are  nrapniid,  I  «h  M 
hin.  ProGme  aoina  of  the  oidiiiwr  bwMliM  at 
abaot  li.a  fallan.  pat  it  into  iDall  akaa  battle 
cork  it  np,  and  label.  If  he  wuti  to  eell  it,hi  alwd 
chanre  at  tbe  rate  of  aboat  12a.  a  nlloa.— Dakni 
DiKuotrr. 

[rtU:VJ.]-AtmOBpiiar 


I  ')i«i 


r.  Ordinary  B 

H  uuMtrted  (aaI 

naUfr 


QE-eig-hth  ita  bulk,  which  ia 
'     ■"    jJroaerred.  20to2ip 

be  added.    The  infu-     ---..; 
k  stoppered  bottle,  and   JJ  'H*'' 


_ alike  hulk  of  an  infnsien 

made  with  n  handrnL  of  tha  herb  and  d  i^nnrt  of 
water.— T.  P. 
[SSiTS.}— Mioraphone  and  ShosoaoovB.- The 


tho  diaphraffm  down  < 


t^anDinber  ot people— ^, 

bowarar,  have  three  arfonrlelepbonei  in  theoircnit, 
ud  hato  tronta  made  different  to  Ihoso  niiod  for 
ordinair  tpeakiDS  throoKh.  Tha*.  ha*g  a  piece  of 
braaa  tnbe  aome  Oin.  loos  and  3in.  diameter,  like 
tbe  one  niad  for  tbe  ^bonoiraph  to  go  oTcr  the 
IllontliineM)f  the  montbpieca  nicd  haTmi  an  apcrtnre 
of  Sin„  leafing  tha  ferrotrpo  |>1nte  riposeil  ncnrly 
the  whole  ot  ita  aarfaoe.  Tbis  will  render  Uieaonnda 
andibk  to  a  doun  people  with  each  telephone.  The 
phonoacope  ma;  be  made  bj  an  amateiiT  in  tbe  fol- 


:  Uakaa  wooden  apeakinB  bumpet 


g'Ined  on  when  damp,  then  aerona  it  nine  a  thin  atrip 
of  iilrar  or  tinfoil  at  tbe  baekof  therine,  and  on  one 
aide,  opposite  to  the  foil  aide,  bars  a  Inai 


with  a  platinnm  tip.  This  tmiag  mnat  he  adjast- 
■Ua,  ao  that  ita  distance  mu  be  ao  arranmd  aa  to 
pnnntthe  qpark  paauns  from  platinnm  point  to 
laU.  Tben,  whan  in  the  drcnit  from  an  iodootion 
ecii,  it  will  be  at  onoe  aeen  tbat  hj  apeaklar  into 
nunithpiece  tbe  membrane  will  ribratn,  and  contact 
made.  I  will,  in  a  week  or  ao.  iti*a  fnller  direetioni 
bothottbeph«iiDeeope,phoneido*aipa,  thermomicro- 
phone,  and  a  new  form  of  compoaDd  telephone  I  am 
now  making  crperimrats  wita.— VV.  J.  I.ancahtsb_ 

[88»78.J—TeleplM>nlo.-Atprei«entabont  the  best 
Inatmmant  jon  can  nw  ia  BeH>.  well  made.  I  hara 
an  improvement  npon  it,  which  makes  it  mneb  bettsr 
in  seTeral  wara;  bnt,  not  ret  barins  Sniiihcd  all  mj 
eiperimenla,  I  will  wait  s  week  or  ao  before  gtiing 
all  details.— W.  J.  Lancarteii. 

[SMiTT.] — MeroniT  — Ton  ahonldTiaelMa  merenry , 
a  smaller  retort,  and  keep  tbe  whole  ot  the  retort 
tube  BB  well  hot.  The  temperatnn  at  the  end  of 
tnbe  shODld  be  at  least  TWT  i'..  or  yon  wiU  not  distil 
well.-W.J.LANCASTita. 

[33477.]- Mercury.— r<e  a  nmaller  retort,  the 
top  ooTersd  with  a  hood  ot  tin  during  the  distillation. 
The  rcBuan  the  merent?  mas  back  ia  that  the  dome 
of  the  retort  beint  cool  conrienBes  the  meroor; 
(which  baaaTeryhJBhboilingpoiDt)  before  it  reaches 
the  neck.  Bj  asing  a  tin  hood  to  keep  the  dome  hot 
this  is  altogether  afoided.—C.  J.  I.eai-Eii. 

133180.]  — Sea-siokneas.- 1  hare  spent  ssTeral 
ytara  at  eta.  bat  never  eipcrienoed  this  onplenaant 

._....__  1  hare  met  Bailors  of  20  jenm' atanding 
^llilnt  yard  nbm  the 
.  -  ...  -iably  throw  ont  this 

anpieaaaat  "aiftnal  of  di»trp>' ;"  eonseqacDtly,  I 
conatder    lOme    are     bo    canKtitutcd    na    to    never 

Eit  need  to  the  rolling  niid  pitchinir  of  a  (hip 
bonriaff  in  a  gea-wav.  On  tho  other  hand,  soma 
nerer  experience  sickDeps  from  thli  canse,  and 
othera  get  over  it  aflor  beinfc  a  few  days  at  sea.  I 
otter  the  following'  advice  to  "  Won  Id-be  Sailor," 
havinff  proved  the  valne  of  it  by  eondnction  landa- 
■en  prone  to  an-iicknees  thron^h  Bevenl  honra' 
rODgh-and-tnmble  withont  sceio?  the  shadow  of  a 
Btni  of  the  ailnunt  npon  their  fsees  :— Start  with  a* 
tnUaatomaeh  aa  poasible,  take  apmnit  brandy  ever; 
half  bon:.  keep  the  mind  eccnpied  by  eards  or  some 

not  to  be  aiek,  keep  tha  idea  from  the  mind,  so  as  to 
avoid  nsrvonsneas  npon  thesDbjcet,  and  then,  if  that 
will  not  answer,  do  tho  business  qnietly,  and  don't 
distnrb  yonr  f risnds  or  steward,  fOr  it  is  yonr  fata. 

— ElLLIW  SlVAD. 

[33180.]— Sea  alokneaa. — I  am  not  aware  ot  any 
direct  preventive  for  sea-aickneBS.  1  have  been 
many  times  ont,  hnt  never  Bnttered  sickness  bnt 
once,  and  this  waa  iuaBhoara'  passage.  The  water 
waa  terrible,  and  a  good  stiff  gala  was  blowing,  M 
that  tbe  eitnation  was  not  a  pleasant  one,  laoreefa^ 
pedally  Bi  liahtninr  SaahM  and  peals  of  tbVMW 
aalped  tomalie  bad  mattara  wotn.  I  qnal*  "'~ 
bwaoia  I  wia  with  a  BMiUiaM  who  had  bMB  M 


i  stronir  f'ndcney  to  misc  it  snddenly.    Ai 

phmirm  naeendine,  and  takintr'the  weight  off  tbt 
stomach,  will  Ho  no  ksrm,  and  the  tendency  of  the 

thedisphni<rni.  It  in  the  fnct  of  the  weight  being 
taken  off  the  ntomneh  and  intestines  that  prodnoea 

ia  too  retrnl.ir  and  grndnal.  iind  not  sntKriently  irreat, 
to  do  BO.  I  always  breathe  with  Iho  vesse^  and  I 
never  snfFer  from  aca-slcknesB.  I  hope  this  is  clear. 
— Beickwali.. 

[SSlfiO.l- Sea- siokneea. -Three  weeks  ago  I  left 
Liverpool  for  Havre,  on  Mond.y,  at  .I  p.m.,  in  the 
ntoamer  British  Qneen.  (Id  Tun^dny  aftomoon  I 
began  to  feci  nnwoll,  and  attor  ten  whs  rather  aick. 
Mr.  Kemp,  the  chief  oogioocr.  nr^'ing  me,  strongly 
argod  me  to  drink  atnmbler  brimful  of  wit  water, 
and  a  glass  of  fresh  water  an  honr  aflervrarda.  The 
effect  of  tbe  aea.watec  was  wonderfal ;  in  6min,  1 
felt  nil  right,  and  went  down  into  the  enfrine-room 
to  thank  lay  friend.- Wai.i.ahey. 

[331fil.]  — DanioU'a  Battery.- 1  ranch  prefer 
Danicll's  battery  to  any  I  have  nned.  They  are 
easily  made,  and  tolorably  ecaaomieal.  Ton  can 
bny  copper  rolled  very  thin.  Of  this  the  ontside 
cell  shonld  be  made.  The  zinc  for  the  porons  cell 
ahonld  bo  cast  in  annd,  and  well  hsramered  to  harden 
it.  Ton  can  make  tho  copper  cells  either  round  or 
Bat.  Purchase  tbe  porons  cella  tirst.  aod  yoa  can 
then  have  the  others  made  to  £t— that  is,  about  ]ln. 
larger  each  way.  I  like  the  colls  flat,  aa  they  can 
bo  packed  in  a  boi.  and  ocenpy  leat  apace.— Ob. 

[»3t8I.l— DantaU'a  Battery.— Theae  cells  are 
good,  and  reqaire  hut  little  attantion.  Keep  them 
clean,  and  they  will  work  well.  Tha  copper,  when 
done  with,  will  sell  as  semp  tor  mora  than  half  Gnt 

worth  a  mention.  The  electromotive  force  is  abont 
100  as  compared  to  Qrove's  000.— W.  J.  Lanoasteb 

in3183.]-Botta'  Patent  Capauloa.-Tbe  fiiation 
ot  these  cnpaulei  is  a  matter  of  practice  in  the  art. 
If  there  is  any  method  of  afiiiing  them  with  a  string 
that  method  mnst  suggest  itself  to  vnnr  miresnon. 
dent,  whose  reason  in  wishing  for  aoi 

fail  to  comprebeod.    The  practicei 


bnrnet :  furtliBnE-.-, „_ . , 

be  "sDppoaod"  to  ba  more»rt«ol  tbao  ialbeeaM 
ol  an  open  Bime,  it  deea  not  follow  that  it  naUf  ii 

so.  The  Bmell  ib  nsaallv  prodaoed  when  thsflaag 
is  need  to  boat  a  vessel,  and  ia.  I  think,  caoBsd  In 
ita  bdag  too  cloaa  to  the  reasel.  Tbe  inner  part  ol 
the  fiame  ia  thus  prerea  ted  from  obtaining  air,  widh 
it  contaiot  aaoagh  to  partiaily  imra  it  and  to  ptD- 
dnee  low  b.cdrocarboas.  An  ordinary  fluBoLnlitf 
cov'Utijn;  ileposits  soot  and  smelU  badly eaosfh to 
si'<  '."V  nue.  I  cannot  give  tbe  ratias  of  hiat 
in  .  I  I-  I  I'fir ;  and  beaidee  they  depend  npoa  Ita 
m.  ;  ■■  r,,  application.  There  Ib,  I  tbiak.  liltii 
di".  r.  :.'•,-  in  netnal  toUl  b«ats  gewrated  where hoUi 

[3^03.]- Writer"!  Oramp.— t  wonld  direct  Ot 

.    attention  of  "acrive--"' - 

of  Holtiapffel's- 


expert  nse  of  the  m 

the  art  ii 
appeamno 


lOther  method 

jidermble,  bnt  when 

._    .  _,    jreditahlo  results  in  the 

_,. bottles  will  reward  the  Qsor.    The 

two  necessary  conditions  for  gooii  oapBnling  are — 

trevions  practiee  and  bottles  with  well. shaped  necks. 
largo  iirs  may  be  eapauled  by  affixing  a  cord  with 
a  movable  ring  to  a  fiied  iron  rod,  placing  the  cord 
mnad  the  neck  of  the  jar  once,  and  eantioasly 
palling.  Snt  considerable  skill  is  neoesaary  in  the 
use  of  this  method,  tho  adoption  of  whioh  for  smaller 
bottlea  would  baanimpossibity.—T.  P. 

[3318Z.]~BettB's  Patent  Capsnles.—Inatrec- 
tious  are  hardlv  required  for  fastening  theae  thing  a, 
as  you  have  only  to  pat  one  on  the  bottle,  and  turn 
the  cord  tightly  round  (he  neck,  and  as  close  nnder 
lip  as  yon  can.  Yob  may,  before  applying  tha  cord, 
compress  the  eapsalo  wilji  the  finger  and  tknmb, 
and  it  poasible  arrange  it  in  the  nesteat  manner, — 


the  way  I  did  my  barinoninm  keyi.^ 

W.  IXlCKBKnT. 

[n.'Ues  ]— Bleaohins  Orxan  Key*.- If  "Pipe 
Metal"  will  take  bis  keyboard  ont,  and  expose  it 
to  the  raya  ot  the  sua  he  will  aoeceed  in  bleaching 
his  keys.— C.  J.  Bonsir. 

rxU87.]  —  Hanaumant  of  Birds.  —  Proenre 
"  Natnnil  History  of  Cage  Birda ,■'  by  J.  M.  Beoh- 
stein,  M.D.,  prioe  3b.  Od.,  Oroombridge  and  9«IU, 
Fatemoatar-row.-H.  A.  Wkiidbn. 

pmea]— FlMdbto  Caiupoal*iaii.-Tbe  way  I 
made  my  eompoaitton  wa*  by  malting  together  ghle 
and  glyeerine,  which,  whwi  eool,  waa  o(  ■  vwy 
etaatio  and  toagfa  natnr*.  I  eaanot  now  ramambOT 
IhIom  UMTaaaaleootainisg 


,  "penholder  for  eahshM 

.  -seription  may  probably  be  obtaiael 

b^  application  at  So.  St.  Charing-erosa.  I  thiak 
eiUier  Donkin  or  Mordan  manDtaetnred  aa  sialic 
gold  ring,  by  whioh  the  pen  waa  braced  to  tbe  (on- 
finger,  whieh  was  then  empkiyed  withont  the  thaat 
when  writing.  Perhape  the  pen  may  ba  braced  bj 
two  ecmmon  elaatio  bands  below  the  ^"■'I'Hf  ai  ■ 
sabstitnte.— N.  S,  Hsikeke». 

[33U3,]-WriteT'B  Oramp.— "  B.  F.  a."  ia  vwr 
peremptOTy,  bnt  ia  he  qaite  aara  that  the  oBBiil 
has  writer's  cramp?    I  had  what  I  wai  tidd  w 
writer's  oramp,  and  was  proportionately  alaiiial 
it  waa  rheomatism.    Let  the  inquirer  Bit  a  U^    '. 
brush,  and  brush  bis  arm  bard  for  teai  Buaatv  lis   - 
or  throe  times  a  day,  from  the  knnekle  of  tbs  trt    < 
finger  and  thumb  right   op  to  tha  elfaowihciA    1 
qniokW  and  gently.    Also,  gel  one  of  tbe  think  tak    \ 
penhoideri  to  imte  with.    Be  snre  that  duBsai 
deak  are  of  right  height,  so  that  UtUia  pceann  it 
on  the  wrist.    Do  hand  and  finger  fyninailifi  to 
working  tbe  Wrist  up  and  down ;  by  dodng  tM 
extending  the  fingera   sharply ;  by  elnshiog  Ita 
hand,  Ac-    Keep  the  liver  in  order,  and  take  sa^ 
liver  oil  if  yon  like.    Bathe  the  hand  onr  the  «Ti« 
in  Bait  and  water;  and  I  hope  the  nneOBlntalfa 
sensation    whieh   abtnni    yon  will    disappear,— X, 


om  any  height  i 

. ...    of  thelwight  in 

diatanoeof  the  borlion  in  leagnaa.  Apptythjaiala 
111  lliii  i|iiiii1imi  ami  inn  gut  H'l  ntHin sa an sMiin. 
or  33  miles  and  3  fnrlonga  nearif.— B.  BiLlT. 

[331M.]  —  CliA.  —  A  roagh-and-raadr  "V  ' 
finding  the  diatanoe  ot  tbe  borison  is  gina  ii 
PhiiUps'a  "Million  ot  Faeta:"— "A  wmm  OLfa 
high  on  (he  Bea-shore  can  aaa  about  3  milaa  diikaL' 

[331M.]— Cliir*.- Let  ACB  repiwant  a  RMt 
circle  of  the  earth,  or  suppose  il  t«  be  a  apkn. 
Prodnee  tbe  diameter  B  A  to  D  :  let  D  C  beaatnifW 
line  lonobing  the  drole  in  C;  draw  DE  peri*' 
djcalar  to  B  D,  it  is  reeoirs'l  to  find  tbe  aagls  ESC 
(whioh  is  called  tbe  dip  of  the  horixoa)  aad  tla 
straight  line,  DC.  Draw  the  radios,  OCi  tta. 
Boo.  Srd  B.,  18  Prop.,  0  C  D  is  a  right  angla,  ^ 
Ene.  1st  B.,.%id  Prm.,  E  D  O  '^  ODC  >  DOC 
TakaawayODCandEDC  =  DOa  BatEacM 


A  ot  tbe  ptodnet  will  be  -  DC,  or  tie  ***! 
m  top  of  Olift  to  tha  horiaon.      U  "S.  B.  »• 


Then,  DO  :  DC::  r  :  sin.  DOC,  or  rffcjg^ 
OrOD  :OC::r:ooe.DOCoroijB..BO*; 
When  A  D  ia  very  smaU,  a  very  na»wraiiaaBB 
to  the  true  reanlta  may  be  fonnd  aa  Idfowj  t-Wf 
BAaDdOA,instead  of  B  D  and  0  D,  and  ^  ■» 
AC  instead  of  DC.  Now,  by  pntttog  a  =  lb«  » 
in  AD.  and  nnoe  one  mile  eqnala  6,280  test,  Vt." 
V(BA  "  AD)  -    V(7,«8  -  BJOI   -«>;;'* 

-''^DNvlr.   BcnMtbtndabrfinAwDK^ 


u«.  8,  W8. 


ENGLISH  MEOHAMIO  USD  WQBLD  OF  SCIEKOEi  Ko.e97. 


Litauei  ol  the  borizon,  from  a  eiven  beivht 
tha  (uth'B  inrfMB,  To  D  A  id  Fset  add  tte 
te  iqaftreroDt  ot  the  anm  will  sire  tbe  diatanos 
9  hotUDn  in  milu.  TbUB,  V  {TOO  '  350)  ^ 
ilbi.  To  tliu  shoald  b«  added  ODe-fonrteGoth 
ilf  fm  mfrwtioD,  miLkiii;  the  distince  to  tbe 
m  fimn  tlw  lop  oF  difF  31'7  tnilee.  N.B.— I 
not  iB^nded  in  tbis  nlpolatioa  the  bright  ol 
t,  ¥." — BwurABD  McGviUE,  Lirerpool. 
M.1— Ollflh.— Let  A  E  repreuot  the  heisbt  of 
tub  >  70Q  leeti  D  H  E  tbe  ewib.  Tbta, 
r  £  C  M  D  C,  theauth'i  ndiae,  u  «,000  milta. 


eqnaj  pBiiB,  b;  welirht.of  lime  (i 


teited  by  pajioK 
dr^nffbti,  and  Wi-^ 


(mutia)  and  nl^nr ; 

I  BTeanliaaM  iprinkb 

.  Ont  not  am*  •aoagh 

L  fin  to  Ika  ml^nr),  m 

1  olf  bjr  iha  baatiag  appk- 

[hius   ui  ui  >:uc  ^-~  c  .-J':.    Tbo  qoeriit  doM  not 

U'  wfaethf  i-  big  affected  plants  »n  ontrida  OT  tMtt. 

I  Biu  alwrnri  bo  tiT^ 

fcmfilktion,  aToidiDB 

bla  tempcntnet  and 

B  wenlliar  ib  not  ana  cold  &t  Uiii  pariod  of 

the  least  hit  o(  fira  oF  aUght  will  kaegawar 


/(« 


Kow.byEnE.  1.47,  AD,  the 
»  of   the   boriwn   -     ^/  A  C=  -  D  C   = 
'  (4.000  ^^y  -  4,00(f  =  331  "ilee- 
3PB40UB. 

Kp  in  Heriion"  has  iIki  sent  a  aimilar  reply.] 
'04.1— Honey  Dew— Aphldaa.—Tto  FBulhery 

■  o!  wtite  mentioned  by  "  K,  P.  G."  in  hiB 
«  to  this  qnory  are  the  Aphidos  tbomBBlveB 
.ne   Lmnigenis),  and  not   merely  prodnced  by 

They  are  Tery  beantifnl  wbaa  looked  at 
Sh  an  onJinarj'  mairntF]'in?  ^lass.  and  are 
>on  an  apple  trees  and  crabs,  on  which  thpy 
:oa  the  larRo  oiinahapen  knoba  so  oFti'ii  seen  on 
I  have  also  often  SBon  them  on  the  jionne 
a  el  tbe  beech,  hat  do  not  reaieiBher  haiiog 
van  th^m  on  the  larch.  I  have,  bowpver,  oFteu 
id  what  mlicht  be  de<>r'rtbed  as  "  Biuall  Ftither,' 
iof  wfaits"  on  larch  trees,  and  which.  I  think, 
Huad  by  a  sort  of  efHoresoent  i^iudation  of  the 
r  turpentine,  which  also  takes  place  Bometirnei' 
I  Sootob  Gr  and  other  pines,  thoash  in  a  rather 
oiyataUine  form.     I  hare  seen  a  great  deal  oF 

■  jaar  oa  venng  Snitch  fir.     Cbas.  Robiueon 

■  aUa  earfly  to  tell  which  it  ie.  if  either.  If 
phidaa,  ttwy  will,  if  crashed,  stain  like  eocbi- 
aM  "B.  P.  O."  Bnyij  if  an  endation  of  Bap. 
will  BBiell  and  taste  rery  Btrong-ly  of  tnrpen- 
snd  ba  Tery  sticky.  Perbape  he  wonld  let  year 
ra  know  the  resnlt  of  a  Farther  eiaminatioa  of 
.— Q.J.H. 

B07.]— Midland Hngin8s.—"E.  H.G  ."Idare 
San  «•!  a  photoirrapb  of  tbe  O.N.  bogie  ea^oe 
laan.  Taylor  aud  Son,   photoirTBphera.  Sepnl. 

— *-  '^ '—     I  have  Been  them  in  his  Bbop 

Ji  any  of  the  Midland  enKJnei. 


808.]— Violin.— Ton  caa  ai™  them  a  do»a  of 
Hn-yatrry  RoodiDMctJeide— oryoa  miRhttiake 
— -'■-  ■  -  a  moderate  otod,  and  repair  ffliie  fmo- 


anarwards.' 


-FiDI 


.    .    _  fiyBB.  be  will  have  what  ho 
Biy  pnyiDOS    reply  For  "grammes" 


5ia.]-Ua«iietio£i 


itio£n«iii( 
do  what  ia 


.-OF  CI 


faniriied  b 


. ^__red  abont,  orine 

trio  maebine  griving'  a  cnrrent  eqnal  to 
i  by  tiia  battery  able  to  work  the 
Wt  alM  oIoonTBe,{twoaldbeonlyapUjtbin|i, 
K  (bat  the  power  required  to  drivG  the  dynamo- 
lio  nBebiiH  woald  be  aereral  times  irnnter  than 
nqaired  to  diira  the  magnetie  enffina  by  baod 
ihe  medical  machineereFerredto  would  be  qoil 
■a ;  nor  can  any  desoriptioai  be  given  witboc 
.  fnller  iaformation  ae  to  what  ia  wanted. 

lis.] -Purgative  for  Doge.— If  the  quantities 

'will  let  1 
baabUto 


m  better  information.- T.  P. 


w,-08. 

Udew. — Mildevr  ia  invariably  caused 
Toaes,  and  many  other  plants,  by  a 
«_of  tbet«mperatnra,  accompanied  by 


ifconaa  Binng  air  loo  soo 
wwb^ any _ time,  and  b 


a  that  are  enbjwt  to    it.    Snlphui.   _.. 

aa  WWB,  ia  tbe  only  remedy  knoim  and  naodby 
•utana'e.  It  may  be  applied  by  appnmtn' 
Ulj  deiigned  for  the  purpose  in  thn  form  o 
•••••Ipbt- '•'  '    ■ 


[336 17.)— Fianof oTt«  Tnnlnf.— Hamilton'!  "  A  rt 

'  TaDino-"  prioa  Is.,  to  be  had  from  any  mmio- 
leller.-C.J.  LauaB. 

S517  ]  —  Pianoforte  TanlnK.  —  Hsmiltan'a 
.oFTuoinBrthaPianoForte"  (Cooks),  la.,  cod- 
lids  iDformBtionoDtemperamant.practiHl  inatrua. 
uone,  and  uaafnl  adrioe  on  oare  of  the  inatmuient 
genanUy.'-J.  N.  D.,  TnzFbrd. 
^I3G1S.].'~Ott1I  Serrtoo  nzamlnatloiu,  fto.— 
Alt"  will  find  full  particubura  oF  erery  branch  of 
tbe  Civil  Serrioe  in  JohnBton'e  "  Guide  to  tbe  Civil 
Serrica,'*  prioa  3b.  Od.,  which  he  may  obtain  From 
Lonvmaiu    Owen,    M»d    Co.,    "-* '— 


Xit"  doea  not  itata  what  partieniar 

branch  ot  U>a  <STil  Serrioe  ba  raquiiaa  partieolani 
of,  but  I  balkre  if  be  appliea  to  the  a'        *      " 
will  lupp^  him  with  tta  qoaitioiii 


336II>.}-CMI  aarrloa  Bzamlnationi.— Jobn- 
l'b  "  Ciril  Serniie  Ooida."  to  be  had  from  Lons- 
Ds.  Tiw  Civil  Swrioa  CommiauoDera  pahliab 
ir  last  faar'a  papera  yearly,  in  a  Toluma  whieb 
y  be  ud  fnm  Eyra  and  Spottuwooda. — C.  J. 

^33520.]  —  BronalnB  PbWtW  OmamMita. 
obtain  fnm  aome  oolonr  atora  a  bottle  of  Japan 
Rold  alae.  *  rather  broad  caod'a-balr  braab,  and  the 
deairedqnantityaadahadeof  broaaepowdn.  Than, 
with  ao  oidioary  pw-briaUa  braab  giTO  the  artiole  a 
coat  of  the  Japan  riie  to  fill  op  tbe  poiae.  When 
[nite  dry  five  another  aoat.  Let  it  atand  until " 
lecomes  "aliffbtly  MAj  "  (not  too  wet  or  al*a  _. 
vill  drawn  tbe  bronie).  Then  dip  yoor  aamel's-hair 
inteh  into  tbe  bronia.  and  aaieFBlty  brnah  it  over 
he  article  until  oompletely  covered,  taking  care  to 

lold  the  work  o "---'  "* " "  "" 

lorpluB  bronae.     ...      .  _ 

jn  oaace.  but  a  in.  goea  a  rery  great  way.    Some 

friends  ot  mtna  after  the  above  operation  oover 

with  mastio  vamieh,  bat  I  myself  prefer  to  see  I 

without.  OfeourBe,iftberarelikglytobehaiidled, 
tbe  vamiali  will  pceaerre  them.— DiSBT. 

[33521.]~Craekad  Oonc-— Drill  a  us 

say  ^in,.  at  eitieme  Inmoat  end  of  oraok,  and  then 
ran  a  saw  np  the  oraek,  Thia  matbod  of  prooodure 
will  restore  tbe  aleameM  of  iti  aoanding,  and  will 
net  weaken  it.—KlH  CiUnD  BlaWAo. 

f33523.]-UB  of  Han.— 1.  The  tale  of  Han  ig  i 
very  baantHal  nlaaato  liva  in,  bnt  to  giro  a  mnara 
deeoriplia>wa^oooDpytaaaanek«pa«e.  "AHaadf 
Han  ''^afacald  BetBMwn'B"Qaida,''  la.,  and  he  will 


-.loeedlngl;  tempnta ;  tha  wintna  ara  van  mil^ 
Froat  ia  swroely  ewer  Been  mora  tiian  lin.  thick  in 
tha  middle  of  mntar.  There  oartajnlr  baa  baan  no 
akatiDg  on  it  for  the  laat  tan  jaaratomyknowladgs, 
3.  A  man  (aingle)  Can  lire  w*U  oa  £fiO  per  aannni. 
Very  reepeotable  board  and  lodginga  in  a  good  dis- 
trict of  Lwnglaa  oan  be  had  tor  13b.  per  weak — W. 

Loi;KElll!C. 

[33S24.]— FhotogimphT.- The  method  which  I 
have  adopted,  and  whioh  inrariably  inaurea  aacem 
with  regard  to  eapaiating  photograpba  from  ^it 
'i  to  lay  thapbotoon  ita  faoa,  keep  tb«  back 


blunt  penknife  the  aonnt  from  the  photograph  (not, 
it  ia  to  beohaarved,  tha  photo  Fromthe  mount).  Tbe 

tbieknesH  if  tha  cardboard  monnt  may  be  rediu  ~ '  ' 
half  at  once  it  mifficieatlj  aoaked.-^W.  P.  U. 

[33621.]— FliotaBraphB.—InataBd  of  renoTiiig 
the  pietnre  from  the  oud,  try  taking  the  card  from 
the  piotnra.  Soak  wdl  in  cold  water,  and  reaove 
ootside  layer  ot  card,  aoak  again,  and  lemove  another 
layer,  and  BO  on.— Oa. 

i33520.]—Tank.— Having  excavated  tbe  en 
the  reqoirad  uae— aay  13ft.  k  7ft.  n  7ft. — Dover  th» 
Inttom  Sin.  thick  irith  concrete,  which  mart  bi^ 
eomnoBod  »f  S  parta  of  gravd  and  sand,  or  bn  ~ 

bricKB,  to  1  part  at  Portland  eement.    VVben 

'  up  tbe  walla  witb  ooncreta  blodii.    To  maki' 

blocks,  nwke  an  oak  mould  <Hn.  k  Oin.  x  1 

and    Gil    with    concrete,   and    well    ram.     If 
finiekjythey  will  require  aoeementlDg,  and  Iwai 

a  ein,  waU  Irnilt  aa  described,  will  be  atnmirer 

a  (tin.  brick  ami  mortar  indl,  and  eoanderuhly 
ckeaper.  It  would  be  improved  by  patting  a  to' 
inches  oF  clay  pnrlillo  behind  each  eonree  of  blocki 
Take  care  no  stones  are  pot  in  that  will  not  jiaae 
tbrongh  a  ring  2in.  in  diameter.  Too  may  jn^t 
nt  over  Ibe  Face  to  triveitafiniahedappaaroocc. 


.-.  angle  ADB>  angle  DAB  (aie.7) 

«ndtfdefiA>i>deBD(l-ir) 
■ly,  CA>CD. 


(B.)  Prednoe  A  D  to  E,  making 

DB  =  DA    (1  -a). 

TbBB.'.BD- DC    (hyp,) 

DE  -DA    (oBsatr.) 

and  angle  BDE  -  angle  ADC    (1  -  U) ; 

.TBueBE  ihaaeAC    (1-4); 

bntAB  +  BBSAB    (1-90) 

tbatU,>SADi 

.-.AB  ■t-BC>SAD. 

W.  HoaiHBui. 

[335;w.l— Oeometry,— BecauM  B  A  C  baa  twea 
bisected  by  A  D.  tbe  angle.  li<A  D  -  C  A  D.  BeoaoBe 
je  8  D  has  been  produced  to  C.  the  angle,  ADC, 
greater  than  It  A  D-tbat  is.C  A.D  (IB  I.) ;  .-.CA 
greater  tiian  CD,  Similarly,  baeanee  aide  ODia 
xidacedto  I),  A  D  B  ii  greater  than  DAG— that 
BAD.  Bud  qosBtion  :  Let  A  B  C  be  the  triangle, 
bisect  baee  BC  in  D  and  join  AD.    Prodaoe  AD 


Idth 


makingDP^AD.    JainBE.    Tbea(bytbe 

■  "  "  =  AC.  and  aiaoe  by  the  aotbj.a 

I  greater  tbsn  the  tbird,  A 


A  B,  A  C  are  greatiir  tbui  A  K— that  is,  twice  A  D. 
-F.  E  DK  K. 

["Peake,"  "B.  R."  and  "Archimedea"  hare alBO 
anawored  this  qoary,] 

CS36U.]-V«gaUUo  Tar,- Tbia  ia,  no  dovbt, 
whati*  BBoallj  named  "Btookbolm  tar,"  it  being 
derived  from  puia  treea.  Trinidad  intah  ia  called  a 
minecalpradoot,aad  the  term  "regatable''  ia  oaed 
to  diatingoiab  the  "Stookbolm"  from  ooal  tar  or  tbe 
mineral  variatiea. — Sioua, 

133H1.]-' Worm-Eaten  Harmonlnm  Oaaa.— 
T^  paraffin  oil,  and  if  that  deea  not  etop  the  tavagea 
of  Uia  worma,  a  aolntion  ot  oorreaire  anbliiBate.— 
Nnvo. 

[SSIMS.V-II'ootnTnM  and  Hannonloa.- ^neae 
are  faBcSnl  namaa  applied  to  certain  ptutui'aa,  or 
TBtber  Btodiea,  for  whioh  it  la  probably  Bmewhat 
difflonlt  to  find  a  name.  Tbrir  meaning  may,  per- 
bape, be  underatood  by  tbe  artiat  and  by  the  Meet 
few  who  profeaa  to  upreeUt*  thia  atyle  of  art,  bnt 
to  ontaidera  U  aomewhat  v«ga< 


(33B**.]-1 


-If  "S.  K."  wiUhi 


and  bii  hammer  face  Bat),  ha  .'wilTSnd  by  that  pro- 
oeae  he  will  ba  enabled  to  aet  hia  pieoea  of  braaa  to 
the  aprina  that  he  requirea.  The  braea  ahonld  be 
hammered  lightly — notheavyUowa— orha  will  draw 
it  loo  thin,  and  perhapa  oaoae  it  to  oraok.— I. 

[33(44.]- Spring  Braaa. — Ton  oan  only  make 
braaa  "apringy"  oy  hammering  or  rolling.  Yon 
ahould  uae  "  hard  rolled  braaa."— C.  T. 

^3644.}— Spring;  Braaa.— Hamaiaring  or  rolling 
will  make  braaa  very  bard  and  "  apringy."  OFooorae, 
if  it  ia  heated  or  annealed  it  will  beeoDM  soft  again. 
-Os. 

[SS644,]— aprlnc  Braaa.— By  bammaring  it  all 
over  on  a  amootb  anvil,  bnt  the  moat  aatiafaotory 
method  ia  to  piuebaae  yoar  aheet  biaaa  fOr  thia  pnr- 
noae  "  hard  rolled,"  not  the  ordinary  aoft  do.— A., 


[3S54S.]  — Wat  aror  aaaa  a.— They  oan  be  grown 
qnte  eaaily  io  gronnd  kept  eonatantly  umat,  eittier 
horn  teed  or  6-  - — -'---  — "^ —    — *-   —  "- 


groining 
One  bad 


nlj  in  gmnmd  kept  eonatantly  umat,  eittier 
ed  or  fay  inaarting  oattingB,  aneh  aa  the 
eada  oF  good  waterereaa.  I  have  mya«lf  a 
— tUng  up  in  thia  way,  the  waate  water 

lad  away  to  it.    OF  conrae  it  wonld  ba  a 

little  mora  diffioolt  In  twiea ;  and  they  ebonld  be 
daapanooghto  hold  aaffiaient  mout  aoiL — SiOKl- 

JlSUe,]- Wateroreaaea.- They   are  of  no   nte 
eaa  you  oan  ran  a  stream  oF  water  throngb  your 
boxes.    They  ara  raised  From  seed.— C.  T. 

^3648.]  —  ICnltipUoatlon.  —  Tbe  qneation  of 
"  Eraamna  "  ia  anrely  a  very  eitraordinaiy  oaa.  He 
aaka  whether  it  ia  eorceot  to  aay  that  t  k  1  >=  i, 
and,  if  BO— i.e.,  if  it  he  correct — whether  it  wonld 
not  be  betterto  employ  aome  other  term  than  mnl- 
tipiicatiOB.  Why,  in  the  name  of  common  aaaae, 
ongbt  we  to  employ  another  term,  if  the  one  in  nae 
be  correct  ?  And  that  it  ia  Utwally  ao  admita  ot 
ea^  demonstration.  Mnltiplieatlon  eonaiata  in  re> 
peating  any  nniuber  aa  often  aa  unity  ia  repeated  in 
tbe  mnltipUer-tbu9i  12x3=34,Bndia  "  I  = 
la ;  therefore.  12  x  J  °  e,  i.e..  ]  2  uVca  i  timea.  In 
like  manner,  1x2=2,  lxlc=l,  and  li  ^  =  1: 
or,  snbstitating,  a  frnclion  for  anity.  1  x  i  =  1, 
1  x  1  =  i.  and  J  K  i  =  J.-A.  K.  S. 


!j        r335fi0.1-Boota  ■ 


t,  *"^«iA.  taiii.'* 
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[SSKSS.I—Astronomlaal  3 


loltB,— I  h»re  B  oopy 

„.     ,.,"  pnbliahed  hy  Adam 

and  Cbti\et  Blitek,  Edinbnreb.  1861 ;  thanTora, 
nnlMi  it  it  ant  of  print,  yonr  booktetlcr  ibonld  be 
able  to  (retit  from  them.     Shonldit  be      '    '      '   ' 


e07.  liM  . , 

— Worn>-BB  Invektoe, 

[3S5M.]—CI>"'°'itr7 —Corps'*  "Non-Metal* " 
would  ba  a  Tery  niitable  book  tor  "Amatenr:"  be 
may  abo  ilndy  iritb  ad*ant»ffe  Roaooe'*  "  LcMODt 
iDEI«ieDUry  Chemiitry."— H.  O. 

[SSSEe.]— Chamfatry.-Ai  it  is  not  adyinbls  to 
t&  ona'i  faitb  to  any  man's  ileeTe,  yoD  had  bottar 
nt  both  Uw  books  Damwl— Wilwn  i  "  laonranie 
Chemiitiy.''  new  edition JW.  apd  B.  Chunban)  and 
Tboipe'i  ditto,  S  toI>.  (W.  CoUint  and  Co.)  Bwin 
wiUi  WiliOD'a,  and  then  qo  throovh  it  anin  with 
tha  fa*lp,  nibieat  by  aabjeot,  of  Thorpe'i.  Wilaoa's 
dcaoribn  moat  of  the  typical  dipanoianta,  ra  that 
^oacan  follow  thsm  withont  a  toaeher,  bot  Thorpe'i 
IS  mncb  fnller  and  tbe  matter  more  coodented. 
Tocher  they  will  give  yon  a  "tboroosh  know- 
lodin,"  im  far  a>  tbey  70,  which  is  qnite  far  anongh 
to  last  a  "  Boninner"  a  long  time,  if  ha  ii  a  oon- 
•deatioQs  worker.— Daoubkbt. 

[SSSSfl,]— Chomdk'y.— I  stronily  adTiM  "  Ama- 
tanT  "  to  pTOenrp  Wilsoo'i  "  Tnorsanie  Cbpmistry," 
and,  for  praotioal  work,  "  Hareonrt  asd  Haden."  I 
myself  baTe  nsed  them,  and  find  them  all  I  eonid 
wish.— Hawks. 

[33«7.]— OoolojJoaL— Procnre  "Tabnlar  View 
of  Charaeteriitio  British  Foisili,"  and  "British 
Tertiary  Foesili"  (Stanford),  monntad,  Oi.  each. 
What  can  yon  eroect  in  "two  or  three  sanenl 
rnles"  lo  help  yon  ia  ao  wiHea  field?  Tbe  PalEBOD- 
tinrnphicHl  Society's  publication  e  contain  1.300 
plates  of  fossils  (see  advt.  on  p.  1  of  eorer).  Nichol- 
son's "  Mannal  of  PaliCQntolosy  "  ii  eioellent,  bat 
the  price  is  15s.— J.  N.  D.,  TnifonJ. 

t3S6ai.J— ColoorlDK  Oold.— I  hare  not  had  an 
opcortnni^  of  trying  the  following:  reripes,  and  I 
■- —  '  -I..?--.  1.-  -_p^,p,  • 


t  now  where  I  obtained  tbem— | 


tbe  ENQbiSK  MccHANic.  Ther  will  be  need  in  the 
«ama  manner  as  orcUoaiy  )t(9d  ealonrins :— For 
yellow  gold,  raltpetre  S  parts,  salpbale  of  lino  1, 


nilphate  of  iron  3.  alam  1  part.  For  green  gold, 
saltpetre  ll'S.aoetateooppsrira,  aal.ammoniao  11-3, 
rocha  alnm  11'4.  1  should  try  fqnal  parts  of  then, 
as  I  hardly  think  a  littla  slum  more  or  less  wonld 
make  maoh  difference.  The  compound  nnally  *oId 
for  "rocha  alnm"  is  common  alnm  coloured  with 
Tenatian  or  other  red  earth.  For  red  gold,  aal- 
ammoniac.  aalpbate  of  copper,  alnm,  and  borax, 
eqaal  parts  of  each.  Tbe  aaltpetra  shonid  be  of  the 
best  kind— small  dry  cryatala.  If  these  cannot  be 
obtained,  lal-prnBel  ihoald  be  ued,  u  it  ii  nniisble 
to  adnltmtion.    If  you  do  not  tncoead  write  again. 


K", 


t»Ki«1.1-4 
an   prodnn 


allayi,  of  which  the  foUowina'  are  a  fei, .— i..™u 
Fine  gold,  loi.  i  fine  ailier,  «dwt.  I'Ura,  Another 
green  gold  ia  composed  of  Bne  Buti),  Mwt. ;  fine 
ailter.  Idwt.  ISgrs.  Bod  gold :  Finn  gold,  Bdwt  ; 
Swedieb  copper,  Sdwt.  19gra,  Another  red  gold  ■ 
Rne  gold,  6dwt. ;  Swedish  copper,  IHwt.  fltrra.  Tbe 
Mlderi  need  with  theee  alloya  are  nanjklly  camposed 
tt  Idwt.  of  the  alloy  and  egn.  ot  fine  tilrnr.  Plati' 
Bum  ia  need  for  enj  ot  white  floweni,  and  fine  silrer 
Of  gold  tor  yallow.  Artiolei  made  from  the  ibore 
•!•  colonred  by  tha  nnal  wet  method— W.  G.  H.  A. 

[33603.1- Baih.- The  rash  daeeribed  is  beat  rash. 
I  mqnantly  hara  it  in  hot  weather.  Snlphnr  soap 
lelieTea  it  a  little,  bat  tbe  remedy  ia  ehasge  of  diet, 
eurdse,  and  aalina  drinks.- 3.  M. 

133500.]- tndaotloix  OolL— It  i*  ■  pit*  that 
ootton-ootered  primarr  baa  been  nssd,  ai  it  is  a 
Mrlont  drawbaiA  in  a  lam  ocnl,  and  the  economy  ia 
vary  bad,  aa  the  imall  diffaranoe  of  cost  ia  »o  rliiht 
in  propMtiOD  to  the  whole  coat.  From  what  the 
qa«rist  Myt,  I  ihonld  think  there  is  a  leakxire  in  tbe 
oondenaar.  Teat  this  by  making  it  part  of  tbo 
cirrait  of  a  galranometer  Srat.  'There  may  be 
laakagg,  howerer,  nndar  the  teniions  of  workin; 
with  a  soil,  which  wonld  not  be  mauifeatrd  with  the 
imallforoe  of  a  oeU.  Saehaooil  would  reqntre  largo 
odla— at  least,  qoarta.  The  aiie  raqnired  In  any 
cue  u  proporUraed  to  the  rasiataaoa  of  tba  eoil  and 
to  the  onrreut  needed  to  fdUy  charge  iti  oore  with 
tnagoatiin).- Sra  ma, 

[33(X)7.1— Anoiont  LtteMtnra.— I  have  among 
nyentfangi  wbat  E.SpragaeiDqoiraifor,  excepting 
tba  firat,  wbich  appaara  to  bare  escaped  tay  notiee, 
Tbe  nnmben  of  tba  Daily  TeUgraph  in  wLi^h  the 
(AaUean  tiuulationi  appeared  were!— Dec.  fl,  li), 
M,  1878  ;  Jan.  t,  B.  May  14,  !!.  Jnna  25,  Jnly  7,  28. 
Aug.  6. 19,  Sept.  8.  20,  Oct.  29,  1873:  Jnly  8,  17, 
1874;  Hareb  i  1875.  If  E.  3.  Urea  in  London,  I 
ahonld  adTiss  bun  to  attend  tha  ^(jBildhall  Library, 
which  i*  open  from  10  a.m.  to  9  p.m.,  where  be  can 
read  Smith's  and  l4>yard'a  books.  Max  MdUar,  Ao. 
— Chas.  Bkntlit. 

[33S71.]  —  Commnnloatlon  Bstwoen  Two 
■bepa,— Decidedly  tbe  beet  way  of  oommaDioatiaB 
mxEtf  t0  bj  aemtu  ot  a  ■paakiBf-tnbe,  witb  a  whtiUe 


a  telophona  were  need  Ibare  wonlc 
a  bsttary  and  loma  kind  af  alarm, 
•oold  )je  eipensiT*. — T.  A.  OaCbett. 


._ ^ The  speakiDg-tntie 

couM  not  get  ant  of  order  with  ordiDary  wear  and 
tear,  whilp  tilephonea  aught  reqoire adJBstiDg  ocea- 
sionally.— Oti. 

[a.l'irs,]— Meaaurlnf  Oaaka.— Ton  oannot  tall 
thecoDtentaof  ft  ciiskby  merely  "dipping"  it.  It 
ie  neceaisn'  to  mcunra  the  inaide  diameter  at  centra, 
do,  at  bead,  alao  tbe  length  of  the  oask.  Thus  do 
the  ciciae  lauKcrH.  nnd  slioBld  tha  oaak  bo  oral 
meaaiirementa  are  taken  both  ways,  and  the  mean 
taken  ss  tbe  diameter.  When  a  oaak  is  leaTing  the 
boniled  warehouse  tbe  "  wet  dip "  ia  taken  and 
marhed  (hereon,  and  when  reeeired  tbe  party  ao 
receiring  ia  rtippo'ed  to  dip  again  to  see  tbat  no 
tamperin;  witb  it  bai  ocenrred  on  tha  road.— A., 

13357a.]— Moasuriag  Caaka.-Had  "  C.  F." 
"  !Dr>DJ<ions  of  cwk  I  hare  no  donbt  he  wonld 
eived  more  delinita  replies  to  hia  query  than 
.....J  .'ipect  to  ere  under  the  present  conditiona. 
-oni  thevnriety  in  tb>  form  of  casks  be  muat  be  able 
infer  that  na  genenJ  rnle  can  bo  ^ven  to  answer 
cry  ehape.  and  a  rety  high  antbonty  on  ganging 
s  very  tmly  remarked  that  two  casks  may  hare 
ual  head  diameterF.  eqaal  bang  diameters,  and 
ual  lengthi.  and  yet  their  contuits  may  be  very 
leqoal.  If  "  U.  F."  poaseseei  atsir  knowledge  of 
nnaumtion,  of  piiperSeies.  and  of  solida  he  can 
...'proximately  Galci>lB.le  the  contents  of  almost  any 
form  of  Teasel  in  cnbic  inches,  and  baylne-  fonnd  the 
'  ;r  af  cnbic  inches  tha  T»ael  contains,  ha  bas 
0  diTide  the  anm  \>j  37T37*,  or  multiply  the 
y 'DOSIKHtS-tLe  leaalt  in  eitbar  case  will  ^ve 

^mberof  imperial  gallons  the  reaaal  eontaina. 

Tbe  foUawing  "  genrni  rale."  by  Doctor  Hntton, 
■»  ot  »oma  aeniM  to  "  D.  F,  1"— "  Add  into 
im  39  timei  the  Rinare  of  the  bong  diameter,  26 

the  square  of  tha  head  diameter,  and  20  timet 

the  product  of  the  twodiametara,  than  multiply  the 
enm  by  the  length,  and  (ha  prodnct  again  by 
00031)  For  the  content  in  gallona.  —  Bebhabd 
McGuiRB.  Liverpool. 

[33585,1-Batb  for  Iloatro-Plattnc  Bolntioa. 
— 1  shauld  think  a  large  earthenware  foot-bath 
wonld  jnit  yonr  purpoie. — Oo. 

[a%eB.]-North  Pole  of  Magneta.-Iu  EugUnd 

is  callBd  the  north  ppio;  bnt  in   F 
Iota  to  the  nortli  ia  called 
■leof  tbe 


4  the  pole 


them 


rtlpvlaii 


soilrti  H 


iiilled  tb 


pole,  and, 

■   1:  therefore,  tBe  pole 

illy  the  Bouth  pole  of 
the  magnet,  la  Eagliah  hooka  an  electricity  the 
norib  polo  of  a  msgDCl  is  said  to  tarn  to  tha  left,  if 
a  cnrrent  ie  supposed  ta  enter  at  a  man^s  feet  while 
be  is  lookimg  towards  (be  magnet.  If  thisisapplied 
to  tbe  catr  in  qnestion  it  wilt  be  efsy  to  eee  in  what 
direction  tbo current  ahonld  flow.— T.  A.  Oabrrtt. 
[3a.S(M.]— Anoesled  Caat  Iron.— Yonr  qnesUon 
ia  va^ne.  thonah  t  opica  tha  following  will  snfGoe  aa 
an  ancwei  thereto  :— The  deaeriptian  ot  iron  need  for 
producing  malleable  oaatings  is  that  knaim  as 
mottled  pig.  The  caitings  are  annealed  for  the 
purpose  oF  malteableiBlng  tbam  by  anbieeting  tbem 
to  a  particniar  heat  in  an  annealing  f  amaoe  for  a 
few  daya  (the  caatiogs  karlng  bean  prOTionsly  packed 
in  iron  boies  prepared  for  the  nnrpoa^,  and  allowed 
to  gradnally  cool,  tha  nanlt  being  the  pmdno. 
tion  of  a  eaating  eqninltnt  in  atrengtb  and  dnctilily 
to  that  of  a  Tery  good  qnalitj  of  wraoght  iton. — 


[33SB2.]— Baqutre.-Porb»pa  tha  following,  taken 
trom  Chamh/rt  EnfyJoyiedia,  wiUanswer '"^Boy'a" 
question.  After  dencribing  tha  poaition  and  dntiee 
of  the  knight  of  chir^,  tbe  article  oontinnea  :— 
"  Thoatfh  the  title  at  etqnire  baa  now  oome  to 
be  giTen  without  diierimination  to  all  penona 
abofe  the  rank  of  a  tradesman  or  shoplcaapar, 
tbe  following  ecem  to  be  tkoee  whose  claim 
to  it  Btanda  on  tie  ground  aithot  of  legal 
riaht  or  of  long.eatuVliabed  oonrtesy  t-1.  All  lb* 
untitled  sons  of  nohliiman;  2.  Tbe  eldest  sons  of 
knishta  and  baroneta :  3.  llie  sons  ot  the  yonngei 
sous  of  dnkea  and  raarinisaa,  and  tbnr  eUast  Bona. 
All  tbaie  are  esqnirei  hj  Wtb.  Tbea  there  are 
caqairee  by  profaaiioB,  wnoae  rank  does  not  deaoend 
to  their  children  ;  and  asquiea  by  offioe— eg.,  hia- 
tices  of  the  peace- w)ui  enjoy  tbe  title  only  dnnng 
their  tcunru  of  olSce,  To  the  former  olasa  belong 
DfRcers  in  tbe  army  andnav;^,  barriatersand  dooton 
of  law,  and  doctors  of  aedioine,  bat  not  lorgeona." 
Nothing  whatever  if  said  abeat  being  a  freebolder. 
Then  is  no  necsntv,  1  think,  to  add  anything  to 
the  above  extract.— C.  Labk. 

rx35n2}— require.- Blaekatonesaysi— "Eaqniras 
appear  to  be;— 1.  The  eUaat  aona  u  knlghta,  and 
their  eldest  aoQi  in  peryetoal  laeeaasion  [  I.  The  eU- 
est  sons  of  younger  soa>  of  PMra,  and  thair  aldaat 
sons  in  like  perpetual  iaoessston j  S.  Elsqaiiaa 
oreatad  by  the  king's  Iitlsra  p^ent  or  other  inyeali- 
ture,  and  their  eldest  ama  i  i,  Esqaina  by  yirtne  of 
their  offioe,  as  Justices  of  tM  paaoe,  and  oUuniAo . 


bear  any  oSea  of  tnist  undai  the  Crown.  Ta  Vum 
mar  be  added  tbe  caqniraa  of  Enlghta  el  the  B^ 
each  of  whi»i  oonatMntea  thne  at  hia  indaOaliaB; 
and  all  foreign— nay,  Iilah  paan— far  lol  oak 
tiieaa,battheeUertaoBsof  mm  of  Onat  BriUa, 
thongh  f ntoantly  titnlar  loraa,  axa  oolr  MfdvM  it 
the  law,  and  mnat  ba  ao  named  Im  ia  l«al  m 
ceadmgi ;  and,  fHoi  long  cnatoB,  we  maf  Mi  ahi 
baniatan,  Hr  in  oaa  inatanoa  the  Ooort  of  Oaana 
Pteaa  refoaad  to  hear  an  aSdaTlt  read  baeMWt 
barrister  named  in  it  waa  not  ealkd  aa  eaqniit.'*  B 
ii  nsnal  alao  to  giye  tha  title  of  aaqoira  to  gntlMa 
in  the  profeasiODa  genarall)%  and  to  all  ia  iadifB. 


UNASSWEBED  QUEBIK 

Hit  mmbtn  aad  tttla  <^  owriss  wMsli  nwM  im 
>»r«t/<>r  >«•  wkiara  tiHwtsd  <a  tkii  liM,  aaJl/M 
unannnml  art  rmntad  /tut  wHb  ofUrwarA.  Wf  InS 
mr  Tfodm  wOI  I»l  CHT  flu  Ii<  sad  •fa'ick^  lUin^fii 
tlwii  ua  (or  lit  hmtlU  of  tMr  r>~ ' 


irlait"Paake"hainpIiadtD3S140!  "BMnr,* 


KaOaa  Wantol.  Sn. 


.KflfO. 

Bpharleal  AlHmtion  of  Object  QlaisB,  rS. 

L.C.andp.a.Eng1oaa,sr». 

I-.b.Oarti.g.,m 

QUEBIES. 


meahaalnl  correapondi  ,  „  .  _  . .. 

'^B  twocami  Bt  dow  aied  [n  rotary  pampat^J 
[335M.] -Lathe  Orank.— OaUise  work  it  Umlse 
'  na  to  work  Che  tiwila  1  urn  (dTisBd  to  allM  ay  >^ 
.^  u  to  have  two  aeadlaa.  What  sdraiitsgi  bailie 
gsinr-SAUDIV. 

133695.7- Lerdan  Jars.— I  hara  two  Laritaa  Jni 
Un.Sqnarti.  I  oannot  gat  aithsr  of  than  to  rateia  th 
■leoiiUty,  ThiDHng thaUnfoll wwbadi tookltttai 
■db*  of  tha  Jan.  It  is  Bot  Imprond.  ~  ' 
a  what  la  tha  mattv  with  thamP 

bnus  ball  aad  rod  

mthegUaibTeork.    1  eonBaot  we  eaiaraBS' 
le  gronad  by  a  bnut  ebaln. — Jona-o'-OaoM; 

[3»9S.]— Powdered  Wood  Charooal-- 

srtkde  1 ■-  — ■* "-*■  — '—  • —  '*     " 


thanP   Itoai 
a,  and  tk  Uifeb- 


angy,  and  pM  a 


■haU  ba  nry  thankfol  If  auof  yi 
form  ne  bow  I  oan  detect  saah  dea 

r339e7.]-AaatralU  or  New  Bealandr-Waril 
any  ot  "  onn  "  kindly  enUgUeo  na,  a  eiTil  mmatm,  * 

tbe  following  point*,  u  I  am  dednna  of  goteg  tiOstlt 
■— 'ia  DC  ^a«  Zaalud.  aad  I  do  ■otmUtanH 

.  bnUdar.  01  "    "     ^^ 

a  o(:Ba<r 


It,  Aiatimlla  «:  Saw  Zsalaad,  aad 

sitherr    lad.  What  capital  wonld  ha  K 
1    Aojotherin' 


I>na«htBman"afewnutaqnaatloaa  rmpauWag  at 
!  bewooldbakfaidaBaaghtora^  totbam.  I^bOa 
'  ibigWaotlair  (sutinM  rlgbt  (t  only  tha  pnMW 
ri^r    lad.  Si ■"-- "-  -"-" 


aotlur  aa  tbslr  01 

man/'  witb  tha  <; 

■bliga— A  Uacuiro. 

rS35M.]-Babber  etanipe.-Wm  wamm  of  Oa  a» 

■anna  nader*  ot "  aar>  "  U^  tnlUm  ma  thn^Wi 
nadiam  tba  prooam  of  maUaa  tha  wril-kmnn  nHa 
rtanpr— H.  F.  J. 

fSSaOO.]— rxpanilon.— Win  aay  owe  gtn  a  dqh 
aaUied  ol  oonvertiiH  aa  aajtliin  workt^  Boa^qaan 
nio  one  to  eat  oS  a  f  stnka  f— AtBAH. 

[SSaOl  ]-3«rda.-Hciw maniawdaa ware  ttMjl 
Jiat  iMie  aad  aalabratad  aamagtUT    ^  IhaWk 

[SNOLI-lIUdewed  AlbwB.— I  han  aawri** 

■Ibnrn  wMeh  ahenaalgBaot  alMew.  Ihu^h  ksr*  laa— ■ 
try  room,  boand  la  mORms  kathac,  OoaU  m  * 
'  onn  "  iaggeat  a  remedy  f— W.  JL  B, 
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Toei.— The  tall  Jolnta 
'  ->i^  nliu*  to  bend,  conMf. 

rim  mlUnE.    Ths  Joiiti  u« 


■  dawnn^  IwgiTl  Hull  teal  gmlahil  if  inr  o'  Joar 

mOLI-Tbeta  l>elplilnl.-How  ii  i 
Ihk  ilir  to  ba  MooanUd  tort    It  n 


tn»  of  TheU  wM  to  be 


■  OB  tC  nmukkblT  dIw  algtit  or  Jnlr       ^ 
11^11  nnfl   -  ^^^^■-  '-7  WsGbor  Prootar.— Twian 

Bns.1— BrlOkmaklDK.— I.  Coold  bit  of  Ibe  Tt*Am 
fea  bauiB  Xccaiiic  lilono  ma  of  the  «dT»nt«*ni.  if 
r,  aritbie  from  the  me  rf  Boflnr"  v.i'-  "•"■  '"« 
SbmT  Mliii  (ohlmigl  with  dda  flT«: 


n  he  boa^tib.    Vj 
«■*  to  Im  broken, 
_  ID  loDc  ttttt  the  bnaoh. 
Ii«  DT  uu  Danaan  HHnu  Co  the  noa-abeerruua.  ud 
u.fTH  hit  rlKht  of  ontrj.    An  auctlf  ■imilu  eua,  in  ma 

iulsa,  when  he  dwided  "U»t  raoript  of  rent,  wltlikninr- 
|..i«  ol  ■  broken  coTeniuit.«MSinlTer  of  that  oOTonut, 
'L'idthe  rinhtthus  lint  ooold  not  batiuuBittad."  Tb* 
-.rora  nemed  bnftr  »;>  ha  hu  the  opinhia  of  thra* 
■trjtn  tbut  be  cu  r»4otar  for  that  bmoh,  knd  >1b 
iiU  if  I  full  to  mr  the  rent  ho  can  na  nmn  mr  othar 
,™r«rt*(ifhechooM«)  inlien  olmtiT.  lli«Ta«lwnji 
lunuht  thkt  whm  ra-antrr  wm  iClpnl^ad  for  briub  of 

adnootharrVKirMbnt  iudcntrr. 

iplj  to  both  poiatL— Boil 


It  the  ac 


Whitnmim 
_  )f  the  bricki  M  thej 
d  mnd  roBftb  f  The  paj 
■xperienoe  nUit  Lobf  Iti 

.hToh  riplna  thu  rnTlan. 


M  tram  the  |HW.  baoominr  I 
m  na  awda  bj  Chntcn.  < 
mwrandtMrottu  bt... —    _. . 

■Id  uy  oaa  mgBaet  n  i™*o»l  '"'?''>';?' ',.  "^"^  , 
dn-KWiliig  Iga  better  r  if  to,  how  •hcmld  It  ba  fttUched  ! 

ita  or  other  [afonauioa  iroold  be  thankfai^  reoclred 

^SMas.l—Bluikms  Ironwork.— wni  ona  of  jour 
bwiben  UodlT  inTona  a  oniintrj  bljcknnlth  Jew 
ifBa  for  ebnroh  doort,  imd  other  wrfmnt  ironvork  □( 
S  kind  ir*  blukened  t  I  faiTa  heud  It  ii  done  eome- 
V  wKh  linMod  dl,  nnd  .ilumld  Itkalto  know  how.— 

LSl»70-Pedl(tro8.-C»n  tnj  ona  help  mo  towa 
litiw  broken  link!  of  ■  lonf  pedlpvar  1  h»an  m 
intoinutiOB  from  BaraU'i  Collipe,  and  mwij  oE 

mil,  rcirl'ten,  ohnrcbea.  lu.,  As.,  bat  shall  ' 

Iforhtofctromthowswho  haTO  had  •iprriani 
boon.  Wha«  probable  and  poHit'-  '-" 
veberi,  and  what  In  ECnaral  ii  the 

nHD8.1-CoUodlon  V»ml«li.-Will  •onie  fellow. 
adar  ktadlr  ialorm  me  of  the  baet  nj  of  praparine 
ttOB  tor  Baking  a  thiek.  hard,  toogh  Tarniih,  which 
[D  (tirk  firmly  to  glan.  and  Rtia  a  imooth  hard  nirran- 
Uh  ooloara,  rat  retain  elaitioity  ;  and  aln  if  thare  ib 
U  othar  iarradieDt  mich  u  Eelatina  that  «n  be  oom- 

mjortiai  ?  I  am  told  tbat  there  u  a  Franeh  preparatioo 
^euing  tbe  abnia  propertlee,  which  maj  be  known  lii 
(M  of  tia  reader*  of  the  Mkchuhc— Aw  ArmMnCK 
[MSOe.:— PBnpirttion.-I  am  mooh  inoonienlwiiwi 
on  tlii>.  eien  if  I  walk  a  modetat*  dutanoe,  net  onlr  in 
*  weatbar,  tnt  aim  in  oold.  I  am  a  ILcht  waivht 
•L  l!lb.).  iBTlnK  loit  101b.  In  the  lant  jmr,  Vj  ooonpa. 
■  haibaanan  ontdoor  one,  not  worUnj  wlthjojown 
atM.  bnt  oierlooking  Dthen,  and  haia  baan  prattj  mnch 
T  owm  maiter.  I  lite  ngolarlj  and  take  Roal  food  uH 
rt  a  oonplB  of  i(lainBao(b«rpardaj, 
.    I  will  feel  obliged  to  anj  of  Toar 


ithew 
_  an  ht 
otfoeer— 


other  omtrfbator  hjadlr  anlaln  tb- ' 


[33i!mO~TliA  Atotolo  Weiaht  ofTJranlum.— 
litaaiaLaBdintli* 
III  Hngk  Olanbniti  or 
tbataauutortbNa 

.     .    T«i7  prafoBBd  itndr 

urtiaaDOabT  Prof.  Mortoa,  of  Amoioa,  who  aiiM  a 
,„,  ataodad  lU  ol  annltua  eomponikdi,  ntmrdihg  tfao 
atouto  Wright  u  a),  haTtng  pimned  manj  o(  tbta  to 
Innre  poritr.  Uraninm  la  penillai,  and  In  mom  rcaputa 
onlroonpii^ila  with  oobaltlnin  i  bowia  I  gin  the  Chna 
altamatiTM  in  regard  to  the  two  leadlog  forauot  diloroaa 
(n)  and  oUorio  (b)  oomUnation  i— 


oianT  attempta  which  I  hate  made  I  bare  alwaTi  hiileil 
t/i  make  thekalnm  "  take  "  aioapt  in  Raidl  and  IntUtod 
pL^bea.    I  have  ppoeaeded  aooordi"~  '"  ""'  ' — " — """ 


(,m  me  Sow  tl«  »""  t^at  »  eold  '°'!^\V^V^  :3aB3i.Z-Intomolo^iial.-ln  a  pool  of  itagnai 
hr  WlMor  and  Newton,  RnwDfT.  and  other.,  u  done  U:  I  ^j^  I  ib.Br.ed  imaU  r«d  in.ert*,  (^  the  .iia  of 
Id  mda  10  flat  and  .moolh  PI.  tt  rolled,  or  gone  oiei-  .^.^  ^^^  ^^  ^  ^^^^^  mortnn  with  coniiderabl 

v,ilh  hoafj  hot  iron.7— Abtist  DSiao  ynufnii.  r»pidltT ;  tha^  hara  lii  lagt  which  are  fringed  with  hair 


fig*  ia  El  jmn. 


'ho  have  been  inoonvei 


nMIO.1 — Aqnarinm  Cemsnt.— I  hare  tried  ar 
lar  vpacfmaata  bate  prriTad  tntUa;  the  beat  I    _. 
ri  fa  oonpoaad  of  1  gill  of  plaater  of  Pani,  I  lill  or 
talgl  I  iiftl  white  land,  )  gin  powdered  mini  it  "- 
iS^to»iaarteas  thick  a<  pottj,  with  boilacfDll  •«.! 
ma.    Itdfi^ot  Ml  hard  u  Irwinired  It.  »  trie 
boat  the  drjeni,  and  fonnd  '? Jf  ^^J^^m  fu 
K  an  loeb  thick  it  would  not  «t  at  all.    I  nhall  est 


[0811.1— Cbemlcsl  Food.— Wonld  "  Inow."  or 
fMbvrii  UndiT  giro  me  tbe  praacnption  of  chenui 
diB-miiP  of  the  phoaphatea  of  iron,  time,  potaih,  a 
h.  M  vmaved  from  the  "  Fonnnla  of  Parrli'^  -■  "'^' 
^mP    Ii  Itpnbli "         " 

kSr-w.  w.  B. 


,  dried  tb< 

would  liindlj  aa 
[S3S21.1— Artist  1*  Cm 


._„..,. . itbook.- 

inaked  in  turpentine  (alio  bcnuls)  fo 


ipplrlng  hot  ii»  or  water,  or  when  bnmiihed  P  How 
mnit  t  take  ont  tbefe  narka  to  make  it  appear  aa  eren  aa 
n  loaking'gbuiF— BumiBi  Tiro. 

LmjJ.]-l!l«atrioltr.-Wm  Mr.  tamauter  klnd> 
-^Ta  the  promiaed  Inloraatlon  («e  letter  S3173)  ?  I  Chink 
lut  lw«  IDrgDttaii  It.— O.  Ekoi: 


[S38M.]— Wlieel  aearing.— 


hlTimn.  of  a  firat^dui- 


litfb  and  numbe' 
.rawing!  of  'ari 


loie  at  Ur.  Travis  on  bBa.keeping, 
la  the  piannforta,  I  am  iuro  mai 
.laokfol.-A  Con»TBi  Bdiscbimi 
rS3SZ3.]-Dldo.7^:an  anr  one 


gfw.whaeli  on  tha  moat  approral 
■■"—'    If  Knne  one  able  to  do  it 


in  that  lu 


et  (daoghf 
ba  glaiTot 


It  liave  no  appwanoa  of  anr  hi 

form  ma  what  the?  are  f- T.  S. 

rssew.]— IiiKhtnloc  Bod.— Being  abont  (o  pnt  np 
A  lightning  rod  to  onr  dwelling,  wUl  any  of  onr  raaden 
■cqaaintad  with  tbe  mMaDt  Inform  ni^t  I  eaa  atlaub  to 
i:  an  eteotmnatv  to  inoimt*  dnring  a  thandentonn  the 
immadlata  pruwwa  of  eteetrioHj  f-W.  H. 

[3S«U.]— Sivetdnftklns  Maahine.— Will  aoT  of 
cor  ivadan  kindly  inform  me  reapeoting  a  rirct-maktng 
naehine,  on  tbe  prlnoiplo  of  thoae  that  make  belt  riieti, 
to  make  Inn  rlnto  |iii.  tbiok  from  hot  iron,  and  np  to 
aHn.long»— W.  E. 

[SMW.]-^rh  and  W/W^«nj|Ine«.— ConM^  Hfftria" 


\eSw 


.]— BOAt  BuildiQB. 


3ft.  lonK.  ^ft.  wid> 
in]  eat'  Zft. 


le  EioLieH  Micniiic  kiadlT 
ir  Oinded  boge. 


iFpoeel>uLIdirg  a  boii ' 

_,  ...  __.b  end",  perfectly  fli ^  |  ranim 

by  S(t.,  whi  ^h,  when  down,  will     name  i 

.d  (ar«il.    Will  any  readertf„rkt.. 

.  woold  fuch  a  boat  I  ui  wa.  B89.  and  870  are  in 

jwif  a»aJewcUyn)l«ont  yetf    I  knt 


o  lail  ol 


hing  op  nag! 


1  nagatlTea,  also  what  letter - 

rnnt.1— T«a.— WID  come  of  onr  kind  frlendi  deaorllx' 
a  bvt  w»7  et  making  t»  by  iteam  for  largo  nnmbentn 
mHbr  plM«  «ben   watv  saonot  be  boiled   in  thd 


ber  myself,  and  porpcae 
olatea  which  will  ba  permanent,  bending  ildaa  room] 
Iheae,  ud  nailing  bottom  on  aHarwardi.  Wmild  tbi- 
l>lan  nuceed  t  Any  hinU  will  greatly  oblige.— W.  A.  R. 
r33saS.]—BlahroDiat«Oell.— Will  come  oontribatbr 
I  tbe  uauBB  UlCBiaic  be  Und  anongh  to  aiplali 

.Jlytbe  ebeminal  ■  " '"'-'- '"  "  "-"■ ■■ 

tell,  and  to  adapt  hi 


_.  r  otFarli  Hffnraar— Chi 
rnalS.1— Dlaeaaa  In  VowIb.— Can  any  one  of  i 
■Saalall  ma  abont  tbe  dmih  of  tbe  following  diaeaw 
vbMldttil^Hdyr  Tber  Beam  to  hare  flta.  whm  t 
m^^  ttair  bead!  back,  aad  fall  on  tha  gnmnd  and  ef 


^y^Mir  and  pnl^  ptodnatiDo,  wblsh  wn  be 

nHir.l— Tnrk«r  Bed.— I  <hall  be  mnch  obliged 
V  W  oon"  oaa  Inlocn  me  bow  the  ooloor  li  taken  o 
f%M*V  rad  in  Biakins  banoera  with  mottoee  on  the, 
vntna* SqnU that,  when  pnnted  on  tbe  etnff  wl 

miirtrw  tji "'  leavea  white  letter  on  a  cad  grooi 

illkeat  tariilai  the  materlaL- WiLUsnr. 

rsMU.]— I.aMl.— Vlll  one  of  yoor  legal  oontribatii 
iaS^ft«hl.  opinion  of  the  following  P  I  took  eo< 
— cm-Jhiia  an  a  Hmg  leaae  13  years  ago,  with  ooreBah 
yiSr^liapt.  iTbBlldln.  w- ■" 

£^tawd'«r!m^be  mU  bo  ioiildi. 
mS  af  balUlM  OMeaaBt.    Tba  Uma  for  bnll 
■■HdtwtolaHacspired  nine  years  ago,  and  tbe  Ii 
SHnKasl  to  t*atn  Ut  rent  with  a  (nU  knowl. 


Dun  in  I 


linted  with  tl 


3»£7.J— Hniloal.— If  "We  Bntor~  or  any  of  tobp 
„.  jar  mnJdcala>rmpondents«on]dglnmeallttlead>iiie 
30  tbe  foUnwing  sabreot  I  (hall  leal  euaadlnglr  obUged  i— 
I  am  at  piassw  aarring  my  VPI'SDtlosalilp  to  tbe  book- 
■elling  tende  in  a  Baottbb  town,  bat  as  I  hats  an  lu- 

SBCnooi  daslrs  to  enter  the  Btutaal  profeMinn  I  ha*e 
Bddedongiiingiwtba  tomir  ooaapaBon  at  tba  oi^iy 
of  my  apprentlecabip  in  ApcO  of  next  year.    Kow,  by 

oonld  I  eem  enough  wagea  to  oarry  ma  tbraogh  a  ooana 
af  oivan  and  Tiolin  Initnotion,  togaUwr  with  sJl  the 
brauiSiea  oouuDted  with  tbe  theory  S  mnda  i  and.  If  so, 
how  am  I  to  obtain  the  nimiiary  laatOMttee.  seeing  tlat 
I  eonU  gain  only  tha  CTeniin  for  itndy  r  Alio  bow  oio 
I  bert  oecnpy  my  ttane  Ull  the  end  of  my  apprentloaahlp. 
■hat  brmndiia  of  tha  nbjeot  bad  I  batter  panne,  and 
what  bookii  are  mppoaed  to  be  tba  beat  F  AoauwerwiU 
gnatly  oblige.— Amdb  Moaica. 

i;336!S.]— Dlvinft.— I  ihoold  like  the  optnloni  at  ubd 
of  your  oorreapendantau  to  tbe  raaaan  why  tbe  handi  are 
ninally  plaond  before  the  head  in  diiiug.  I  IncUne  to  tbo 
opinion  that  it  li  done  In  order  to  mon  awdly  aemme  the 
required  poiltlon— tIl,  tke  bend  downwarda  one  \  and  \b- 
caoHwhen  tbe  armi  are  raised  the  npper  part  ot  tba  body 

^nterinR  the  water  than  is  prenentsd  by  Clie  boid  and 

I  nbonlden  In  tl^ir  normal  poaltloa,  and  that  anottor 

->>    ruaon  why  it  ihonld  be  done  ii  that  the  head  ia  thereby 

I.'    defended  from  any  abstaola  thatBlgbCbeoonotaladinthi 

^  ;  water.    On  the  other  hand  it  ii  saM  that  It  la  darn 

.......  ,1.-..  . ..IB  iberanee  the  handi,  entering  the  water  IMl  eleara  tin 

tor  breach  of  ooTenani     water  and  opana  way  fortheheadaBdihoaldatstoantsr 
tbsta^  wu  niOiw  ^peenlati™,  |  and  that  nntrea  the  hands  ,^f?__'^^g°g^'j*^°^^  7^' 


Could  any  one  tell  me  whne   I  eonld  get  any 

bean  any  pnblbibad  Id  any  of  our  Itluitrated  jApen  or 
magaiiMsr    AllI  rmlre  it  the  dimenelons  and  oatside 

[38S38,]— WUtlns  and  LlmA-WMli.-Will  some 
I  onr  readers  kindly  tell  ma  bow  to  prepare  whiting 
-I  appUed  to  ths  edlng  of  rooms  ?  aLo  how  to  pre- 
pars  •  good  lima-wasb,  tor  la  and  outdoor  work,  that  will 
stand  tbtouft  ndns  and  frost  wUhont  sbdllng  off  as  we 
■o  oflan  ssHt  r— W.  H.  Ki. 
[33S».T— flpeotaolai.— Oaa  say  ot  oar  nadsrs  assist 
K  In  tb«  lofiawing  — — -■    • •- 


siTerelT  injai 
„  .m  any  height 
I  ralitedTu  Mn.  1 
beam."  o!  her  h 


iL  taA  tba  kayn  ll  talking  ab(«t  ^^«n^e^^Hg  (or  [  Is  oo 


Irauey's  book,  "Tbe  Voyage  in  tba  Si  n- 
iTlag  esen  the  aaUire*  ol  ons  ot  tba  Sooth 
tnn  a  height  ol  100  test.    WUehtbtory 


art.  eia.  single— the  name  was  either  Pantbu  or 
:  Conld '"Egeria"  or  "Itmaoi"  tellme  whaltho 
id  slio  the  number  is,  as  I  did  not  lee  the  latter  P 
le  wanted  to  know  the  date  of  the  Bgatia  1,438,  ud 
,_  It  T  will  iii.a  It— It  is  July.  1S«S.  As  -  Egarla" 
_. ,_  .v_  _*_.■_  -.  itngby,  dees  he 
.     .  -jow  m  and  S70 


■■  Itsiei 


.Ihadnc 

ileh  had  them. 


and  "W.  J.  B."  lor 


t  1  am  suffering  from  a 
.  ..  _ikh  has  Inenased  to  audi  an 
rMd  or  write  wUbont  the^d  of 


■  at  sight,  which  hi 


alss  I  hare  yat  been  able  to  obtain.    I  have  sareral 

. aod  bats  Med  otbac*.  and  with  soma  I  eaa  see 

modenMy  weU  lOc  aboBt  ball  aa  bodr,  when  a  sraartiur 
or  twltehlBft  fain,  followed  by  dimness  ot  sight,  sompele 
me  to  ahanaan  my  taak.  1  haTe  aoasnlted  serenl  pl^sf- 
olans  I  and  as  eaUDSBt  ocnilst,  whom  I  have  lataly  baea 
qnder,  aft^r  repsatsd  ■«*"**"»**n**,  Ofdered  me  a  vmir  ef 
Sin.  focus  doable  omrei  gtawss,  Mt  witb  no  dijtannt 
result  f  nfm  that  1  biwe  ezperlenaed  with  otban.  Can  any 
one  inggast  the  most  sidtabla  bind  of  glasses  tor  my  oase, 
or  reoommand  any  ooune  of  treatment  Ukely  to  be  effee. 
tnal  f  1  am  a  mfchaaio  and  baTS  bad  to  give  up  my 
employment  In  conseqnenoe  of  this  growing  waaknees  of 
sight.— Omc. 

rSSMO.I-Cabbapa.— Would  "Saol  Bynsa"or  ut 
other  of  onrs"  enlwhten  me  as  to  why  gabbages  wbiab 
I  hare  grown  win  not  ba  ladnaed,  with  or  wltboat  tying 
np,  to  form  "haads,"bat  nanlst  InssttarlBgtbslrlawss 
in  all  directions  ;  and  thos  also  wHh  caoHBowars.  Is  it 
for  want  of  luAclent  earibliw  ap  P  Ought  Uisy  to  reaeire 
more  thao  one  doss  t  How  long  ongbt  tbe  raimsn  ot 
legetable  purrow  pluita  (In  tbe  <^ien  air)  be  allowed  to 
run  More  nipping,  aad  will  they  bear  withont  being 
attlftHally  ferSllHdf-A.,  LlrerponL 

]  SSHI.i- Portable  Bqnatorlal.— Tha  writer  has  a 
.  Jin.  O.d.,  eft.  41b.  toons.  In  a  brass  tobs,  with  laok  and 
pinion  focussing  BOtioa,  wall  mounted  on  a  strong,  on- 
Uhla,  tripod  stand,  eadi  ls«  tnusaO.  S& -Chi  «ww<A.-^« 
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■Bd  most  ^apla  bmiA*  of  mmOtlBg  let  >  portibla  iqn- 
tacU,  wtthradrand  iMT  Bad*  of  (dfoAiiMBtr  Pio- 
UUr  dor  BdiMr  wooU  efaUf*  hfa  niMirllieri  irlth  u 

fnua.]— Harmaiihuii.— <kiiBi7on8Hr'(  AmRioui 
naai  h»ra  baa  pot  en  tba  haraooiuBi  Kmndbouil,  uid 
kov  tboj  wm  lutoned  down,  and  wlut  wki  the  remit  t 
Can  anr  on*  a>r  K  It  (•  poanU*  to  btv  Frencb  nedi  tn 
■noh  m  itats  tbat  tba;  dikll  Iia  la  narfiot  tana  wksn  pat 
InliHtRnatnt,*lnAiBaTl<BBtMdiF— W.  Ci-ui. 

rS3S43.]— Hamonlnni.— To  Ua.  W.  H.  Dtvma.— 
Pleaia  anawor  Uironirh  onr  UaCBAntc  liov  to  vat  tha 
alMb  Id  tlw  htdaa  of  an  baitnonluni  tail  tar  itl^n  to 
paia  tlmragh  hon  kar  to  tha  action  nndcr,  I  aaw  ona  In 
ibii  •<nj  aona  tine  back :  tbor  irara  iHTer  kncMrn  to 
■tiek  in  damp  maithw.    it  waa  a  Franoh  aiada  initn- 

[!BS*i.}-'BlMQhIllK  Oil—Would  anj-  of  ronr  aam 
■pondflnta  kindly  Inform  ma  ol  aaliaapproeaaaforbleaob- 
InRtahoOar  I  ^tb  triad  aeTanl  mo^,  bot tha Htalt 
hM  ban  mmtMltarj,  tba  large  qoantitr  of  napj 
dapodt  oan^  too  iroit  mtat*  ol  oU.— B.  F.  0. 

n3»U.>-B0Bt  BtlildiU8.-I,  Ilka  mao;  oUian,  am 
auioiutolniildnbo>t,bBt«*atthaiutbodafgettinj[the 
liaaa.  Oan  MU  eompala&t  paiaon  ■(»  na  a  mora  Blmple 
Batbod  Uuliiat  <I  B.  Ooopar  (HSW)  In  U*  B.  M.  ol 
Jalj  IStb,whloh  to  ma  laan  nealaaiaar  Itwooldbe 
TCTT  onraiaiit  If  tanu  oaed  In  boat  baOdins  aoold  bo 
•xdaliwd,  mi  that  whoaiw  ilata  tha  InlanutlaB  ihonld 
i^da  nonhat  nnrar  to  tha  Britiah  lalaa  ttakn  Canada, 
in  order  tbat  wo  nu  aainapond  Bor*    baqnaatli  li 

If     I  wiah  toballd  a  boat,  UA.  kma  br  Stt.  ffin. 

wida.  to  tmiTJ  two  parnu,  bnt  I  ahall  ba  tbukfnl  for 


larp,  and  not  ai  mpport  (or  mntlo  T  I  mon  aomothiag 
that  t  bay  read  from,  aa  1  Hod  U  Ter;  diiadTvitaigioiui  to 
plue  the  oopT  an  a  ta^le,  or  asywhara  not  baisK  aloae  to 
the  Inatntmant.  ir  any  one  would  faTonr  ma  with  io' 
Anctiona  to  make  one  I  thaDM  be  obliged.— UAnF  BcOfl. 

[33610.1— ChlorhTdrio.— Will  aome  brother-reader 
iin  ma  inlormatlan  an  tUi  labjeot  P  What  ia  the  for- 
innla  aod  piepantioa  ot  it  t~S..  Y.  J. 

LsaiKD.]— Ink  Staina  on  rnmitnie. 
friend  aay  hnw  loremoTC  -■--•--  -■--•-- 
lahlfl  !-b.  Y,  J. 

[336S1.]— Inatitution 
Ctlli-      " 


Mberd 


tham  fn>m  poliabad  mahogany 

I   or    Hmpo  '"»    a    nnmh 

nttdtr  kindly  gin 
lUdol' 


le  the  addrau  ot 


d  tskan 


ot?    I 


u  nadari  kindly  adTiae  me  what  to  oh  intanAlly 

or  extertially  to  got  rid  o(  an  eni|itlan  o[  tbo  ikin  f    It 
■    ■ "^  ipota,  whioh  aftorwarda  bfleoma  whlt<3. 


Brut  appeara  ■*  red  ipoti,  whloh  alterwar 
andaolj.    There  in  nn  jmn  or  fWhing  at 


eatber.-X.  O.  X. 
[33017.1— A  Bat  Hontlnjc  a  Babbit.— On  Ibraday 
ercninn,  lEtb  of  July,  I  aaw  ahalf^cTDwa  rafaUt  no  up  a 

aama  out  ot  tLo  hedo*  and  tolloind  t]M  ntahit  in  tha  lunii 
mannor  aaa  woaaeloTatont,  with  Ita  noaa  to  thafrronnd, 
plektnii  up  tba  aesDt  and  loDowliis  tba  ratabit'i  track  sitli 
great  aocaracyi  taraJD;  when  the  rabbit  tamed,  and 
•tbarwiaa.  I  paaMdtowe  the  nanH,  but  Mtne  man  wen: 
■t  tb*  hftri  ot  the  lana  watabinir  tba  aaimab,  and  turned 
tba  rabbit  buk  towdi  no,  apoUlnB  the  aport.  They  all 
aaid  tha  rat  had  bold  of  tba  nbblt,  and  that  tbelr  atten- 
tion waa  dlmt«d  to  it  b;  ita  ory.  It  »»  now,  haiinn 
been  nnabla  to  bold  it,  tryinff  to  ortoh  it  aflnln.  and  from 
ite  detarminail  BaWMr  it  would  hBTe.  no  doaht,  Busoeedad, 
T  abimld  be  riad  to  bear  II  any  af  yanr  raadcn  are 
wIththjB  habit  of  thent.— ^iK«.  Chiduhd. 
kindly  ny  what 
^  .  ,-— ,  ..  — em,  woiob  oan  be 

^.  , the  "  Carta  ■■  Bnt«  than  on  the 

old  kind  r— Ax  Aaiim  Fuddtt. 

[SSMS.I— DrflllDS   np   Btaff  and  Piniosi  for 
B  ew  Pirot.- If  "  SsuDdi'  Practical  Watahmakar,"  or 


[S»l8.]-]lat«.-Wlll  "Q. 
ara  the  pamfEtB,  or  at  kvt  '" 


■nytrfon 


h  Job 


the  qnery  which  appaarad  ._      , 

to  a  (ood  metbod  to  drill  up  italli  and  piuioni  for  new 
pint,  will  givattyobliira  many  yonnc  hand*  who  hanonly 
««  one  methed.— Touxo  Bca. 

[33S1IL]— TTOlow  Boxaa.— Da  any  of  yoqr  oorrr- 
apondonta  know  of  a  maobiue  for  '"-'^■"g  willow  pill 
boia  by  ataaia  power  t—S.  L. 

[13(51.1— TsomanTT  Oawalry.— What  nn-  the 
qaaliflcaOOTK  naoivary  to  ratEr  lu  tTmivr  io  the  yen- 
nantyf  Whatihoold  I  hare  to  find,  and  what  would  thr 
mlniant  lupply  t—YonMo  BcB. 

[StE^— Maana  of  SatarmtnlnK  Tempera- 
tnn  or  Iron  Orllndar  —  Will  Vi.  Lancaiter.  or  an,r 
Dtbar  raadar,  pliBae  kindly  inform  me  th<  nadiart  way  oi 
datarndninff  tn*  tamperatnre  of  a  qyhuderof  iron  (out- 
aide)  r  The  thermometer  will  not  hfts  m»  i  <imLi 
pr^orallatofgninii,  wax.  or  other  bodiea 
no  Bted  haata,  and  by  the  aupliotion  ol 
^de  of  tha  eyiindtr  I  oan  arriie  at  a  reliabli 


rwited.  The  great  dUBoidty  I  anticipate  ia  turnliia  the 
InMmal  aqnare  thread  of  the  nut.  llj  preieul  node  ol 
taming  aonw*  li  by  obaahv.— HaoDi. 

[33(31.]— Praaanro.— I*  not  Iba  pre«nta  aqnat  ir 
•nn  part  at  a  loaomotiia  hollar  P    In  other  wordi  wonli 
--'  -  gnan  eoonaatad  with  the  bottom  ot  tha  Ire-hoi 
to  tha  lame  prawuro  ai  oou  in  eonueetlon  with  tU( 


raaOM— Piok«r«.— Will  any  of  yonr  readern  inlf 
— -• ■->— •- fuitan  loom  piolrert  to  -->■= '- 


'nSW.'— BoirinR.— I  iliallealoom  any  Inforniatloa  a' 
o'br  ivom  kT training,  ir...  1  aliould  haro  to  tii3ai  to  gel 
nil  ip  naNmr-U.  ILC. 

wKJT.'— B*«a.— I  haTi>  three  neat*  ot  baea  in  th. 


iriiifT  the  bnney ;  ffir  ij 

'-'■r^araduaillaut^ 

la  laato  t    AUa  wt 

hi  up  thtHr  abudu  again  j 


[ectly  wall  and 
iblfge-X. 

[USBE.!— Injeotora  tor  et«am  Boilar.- 1  ham  a 
mall  bofltr  whioh  I  want  to  feed  with  an  Injaotor.  I 
Bnoat  get  ona  naltabla,  and  wiih  to  make  it,  bat,  not 
LborooaUy  undamtanding  the  internal  arrnngemant,  1 
(honld  be  mnoh  obliged  by  any  reader  aiaining  ma  with  a 
'  liption  or  ■kotob.  Will  £hey  work  on  a  amall  acale  P 
0.,  NotHngluun. 

9(68.1.— VtOllinE  on  OoppflT. — Among  the  many 
Ian  ol  thia  Talnabla  lonmaTara  than  any  who  would 
,,.,  ma  iuitmi^au  in  the  abore  P  I  may  lay,  a*  an 
irtiat,  I  on  draw  or  paint  any  ooooainihle  anbjo^  and 
«iah  to  do  aa  many  of  tha  old  maatara  bafO  done— that 
li,  etdi  them  upon  oopper,  not  at  a  paonniary 
lot  haTing  a  wiah  to  dg  ao  f or  paathne  anda 


ANSWERS  TO  COBSESPOHDI 


HIBTS  TO  OOBBESPOBDBin^. 
L  mHa  on  cm  alda  ot  tba  papar  ooly,  aad  | 

X'ot  Ulnatrativna  on  aeporate  pleoee  of  papH 
to  onariea,  and  whan  aaawarlag  qaow 
cumbBa  aa  waD  aa  tha  tltlaa  of  tbe  qoenai  to 


or  noUn.    i. 

re  not  Inaarlad, 


ad  what  booka  are  pnblUiad  on  the  Bab)aet, 
M  pleneod  to  know,  and  muld  gladly  raadar  any 

ca  to  my  brothar-ieaderi  in  ratun  tor  their  kind- 


phonegraph,    having    bitberto  naed   two    diapkiagnu- 
Ounld  the  piipar  diaiAranD  alao  ba  naed  akna,  both  ai  u 
nmiTer  and  tranimltterr- U,  WiLluas. 
[S3MS.]— Blie  imd  Weight  of  Anohor.— I  nm 

Mjhor  (nniinnry  ihape) ,  Io  hold  a  cBiitnj  boart  aalling 
«t  in  Che  Thames  nC  Uaiding  |Oft.  beam,  Utt.  langi, 
Lfto  raa  of  chain  cabla  for  Mme.  The  weight  of  boat, 
it^iuding  balLaxt.  &'.'.,  i*  about  ^wt.  II  any  of  your 
irrL-^pundcnlii  c:lu  tfivc  tbo  abore  iiifDrmnCioa  I  ahall  ba 
loth  ubligod.— S.  Y.  Z. 


niuU; 
Whlto  to  iday  and  mate  to  tour  morea 

BatciiON  TO  4U. 
Wktta.  nUti. 

1.  4  to  Q  Kt  6.  1.  D  take*  <J  (a). 

2.  Uta£Kt3<eh).  2.  K  to  VS. 

(a)  1.  KtoKBS. 


t.  Pmatw 


ttera,orq 

i;~^i^Uad  thi 

poat.  t.  Lattar*  iant  to  eorreapondenta,  nnds 
tba  Bditor,  are  not  forwaried  i  and  Iba  nanaa 
ipondai^  ara  not  ciian  to  Inqntnra. 


1',  8.  LOOIIB.— 8.  W.  Wand.— Oeo.  Paanen.- 
Stamper.— A.  Clarkaon.— H.  fimenwood.— J. 
—A.  and  J,  Dobbia.— W.  Stanley.- Bot.  T.  W 
W.Wataon  and  Bon.— J.  T.  Johnnn.— Capli 
E«e.— L]  oni.— Olaai-ihad  o .  — JudEO.- Thn. 
BTV.- T.B.— ABraairworkerot  Brwm.—Jahn 
Btlatheam.— J.  BymM.— Shire.— J.  U.  S.- 
A.  B.  U.— F.  □■  B.  B.— EeonomlcaL— Hiigh  CI 
JiuTietlam.- W.  V.  H.—Plonil  AlmonL— B- 
^-a.  H.  BDttffiu— J.  Olark,  Jan.— Archimedea. 
Hsohanlo.— Toung  Tele.— Oalatca.— S.  D.  G 
Jewibaiy.— Baion. 

..  H.  B.  (The  only  intdligihle  form  in  wtdch 
Bguration  ol  Batum'i  ntellite«  conld  ba  gii 
monthly  AatronomicJU  Kotca  would  be  that  of 


wholly 
nuldaoamei 
>f  anonrlng 
Indian?  of 


(Abont  1,M0 

rwiavt  can  only  be  i 
1  a  KmipiDnK,  (Wei 
1  lit  thould  bij  glad  tn  a 
J  H  Oaosa.  (Hketihi 

Chenalbla. )  — Ea^ura 
t  wa  oan  make  ai 
eketchea  aeat  with 
oatofprml-l — Holt  I 
m^liaino,  priuol  pally  Ol 
of  thealoea.  which  ia  ill 
to  diBgniie  it.    It  ii 

ST-^ioU  rerTlly 


jlnble  by  the  ai 

^  potaah  and  expomre  to  light ; 
• ■■ —  wood  tap-"---   '-- 

of  tallow"^   blai 
ighl  of  both  ti 


ad  deacriptio 


fluppwed    prewatioiu 
We  do  nnt  know  the  pi 


mo^theC^ 


help  you;  thf.  [wtway 

„  ._ Q  nf  tba  poperi  which 

Upper  Ten  thoaund— or  are  nippi 


6lo«Mry  of  Drfthio  An:hite<-tnre,"  and  r 


tim^  diffennt  unmea   ta 

J^j7^™^Xe"nc' 

likely   to  be  gained  hr   ynil 
would  ba  impracticabln  in 


>'iTiceB  TO  OoaaasronDtia. 
1.  C— Thank*  for  your  dorer  probleK,  bi 

f.  I,.  M.— We  ihall  ho  gUd  to  loceiTe  auf 


A  New  Inaeot  Peat.— P^iic'ir,  tbe  ormnof  thi 
Cambriiige  Kntomolosical  Club,  notea  tha  recent  in 
troJnetion  into  thn  UnitcHl  Statca  oF  a  WBvril,  wbici 
ileroura  the  tnMaga  oF  many  beautiful  plants,  am 
"Udac'U  to  floritla  who  have  been,  Irouhlfil  by  it 
that  it  will  bo  for  tbalr  aiirantage  to  a»arcb,  at  thi. 


-n  r~.-:,.-v  ut  their  propaoutiiM 
•I,.  id'.Tt  a  Mganiit  In  a  uIm 
:    'M.I  wM  lt<k>lniynir-X.  t 


-<>n  awr  nailer  InteRi    ditidiiiU  preTntifi  the  layinn  ot  a  largo  r.uuiW  of 
tiihMblhipiUBr  of  tbu   ani  dnriiK  tba  oantoB  aaaMM. 


(The  ipeaifD  graTity  of  coat  bntaa  ii  ii'^ 

aimply  a  yellnw  metnl,  coniiiBtinz  of  V71 
copper,  and  8'33  of  mine,  DOTarpil  witii  a  r«y 
of  gold  by  rolling.  The  amoaat  ot  gold  n 
lOS  to  0  fil  per  cant.,  ncconlinj  to  (he  prfci 
for  tha  Bham  leweUrry  nianufwturol  frdm  I 
— FoBCiKI.  (Tha  word  '■lJart;r-—uinallyD 
plane  of  mediwTiJ  buLldiiig-i — timply  mraa 
■nre;"  it  nmy  ponlbly  huvc  l«n  derifirf 
Penuin  "  gird  or  "  lanl"— an  inrlcwodrityo 
F.  H-  J.  (The  Inoonu'  tax  hu  ductnaud 
(in™  lft»,  when  it  elonl  «  H.  in  tlw  liauKd 
it  waa  iai>cd  tuSd.,  in  1»K  toikl.,  in  ie-»  It « 
to*d.,inltt711twaimL«n.ltniH..inl-73»w 
to  Vt..  m  lajl  it  wj.'  rulM>l  !■>  3d.,  an.|  in  IR 
tbe  ponwl.) 

Aousticn  and  tho  l^«  ■. — It  ha<  hMn 
thttProF.  M'KendrUk.n'  .  real  lent  ot  tbi 
gioilaett'on  attW-  mw  i  ot  tha  Brili* 
Aaiviation  in  B4i>i.  vi-1  giye  an  addni 
noant  p-o«re«  nf  ni"Mi-'le»,  mor'  i-r* 
ngaxit  Iba  meobaniam  of  tbe  «»r. 
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ARTICLES. 


B  ECLIPSE  OF  THE  SUN. 

iclipse  of  1878,  if  we  may  judge 
a   the   meagre  details  that  have 
us,  promisee  to  give  rise  to  a  con- 
amount  of  discussion.    It  appears 
he  phenomena  witnessed  were  in 
spects  different  to  those  seen  in 
Cerent,  in  fact,  that  a  wonderful 
lUst  have  taken  place  in  our  great 
since  that  date.    It  is,  however, 
ssible  that  some   of   the  effects 
b^n  seen  to  greater  advantage,  and 
with  a  nearer  approximation  to 
by  means  either  of  new  instru- 
rccent  improvements  in  old  ones, 
have  full  details,  speculation  as  to 
'e  of  the  phenomena  would  be  out 
because  practically  of  little  value, 
must,  therefore,  content  ourselves 
ief  record  of  what  has  been  trans- 
y  the  cable.    As  usual,  the  mes- 
slightly  *•  mixed,"  but  a  few  points 
3tly  clear  and  unmistakable.  First, 
e  has  been  satisfactorily  observed 
station  in  America,  and  although 
re  few,  they  were  fortunately  in 
here  the   atmosphere    is    usually 
I  on  this  occasion  the  weather  was 
ould  be  desired.     Drawing  a  line 
?nt  the  path  of  the  shadow  over  the 
3  narrow  "  belt  of  totality,"  as  we 
it,  passes  from  the  north-western 
North  America,  down  the  Pacific 
3  Continent,  and  curves  off  through 
.    The  time  was  favourable,  and 
irge  body    of    skilled  observers, 
1  and  European,   were    ready  to 
the  features  of  this  grandest  of 
)heuomena.    The  most  important 
»nnection  with  this  eclipse  is,  that 
a  was  markedly  different  from  the 
ces  presented  in  1869,  1870,  and 
)  hydrogen  was  faint,  and  generally 
as  was  the  case  in  1874.     The 
ope  shows  that  the  light  of  the 
onsists  largely  of  a  Ime  in  the 
•t  of  the  spectrum,  nearly  coinci- 
1  Kirchhoff^s  1474,  or  the  "iron 
or  some  time  it  was  supposed  that 
t  was  composed  mainly  of  iron 
ut  that  supposition,  which,  it  must 
Bsed,  was  not  very  probable,  was 
I  by  Prof.  Young,  who,  by  means 
^ting  spectroscope,  found  that 
al  line  is  not  identical  with  that 
to  be  due  to  iron.    It  is  doubted 
;he  corona  can  be  vapour  at  all, 
iomets  have  been  known  to  pass 
t  without  any  visible  effect  upon 
light  bodies,  and  it  has  been 
that  the  corona  is  composed  of 
ude  of  minute  discrete  particles, 
Lg  nothing  so  much  as  a  dust-cloud, 
intensely  hot  from  its  proximity 
I.    The  oust  particles  are  supposed 
io  be  kept  away  from  the  sun  by  a 
force — a  supposition  acknowledged 
ciful,  but  which  is  not  altogether 
le.    From  the  telegrams  received 
that  Mr.   Ranyard  has  been  able 
a  the  theory  of  Prof.  Young ;  and 
radial   polarisation    observed  in 
been  confirmed  by  Prof.  Holden. 
wcomb  and  his  party  made  a  care- 
h  for  dark    lines  in  the  corona, 
1  none,  and  Prof.  Young  also  tele- 
tiat  at  Denver  no  lines  were  ob- 
XVII. -B^O.  098. 


served  in  the  ultra-violet.     Prof.  Draper, 
who  used  a   Rutherford    "gratinff,"  two 
inches  square,  ruled  with  over  17,CKJ0  lines 
to  the  inch,  and  Mr.  Lockyer,  who  employed 
a  small  grating  and  an  ordinary  pocket 
camera,  both  obtained  photographs  of  the 
corona,  and  obtained  a  continuous  spectrum, 
while,  in  ordinary  spectroscopes,  the  bright 
lines  usually  seen  were  altc^ther  absent 
Mr.  Lockyer  did  not  see  any  rings,  and  it  is 
probable,  therefore,    that  the    substance 
which  gives  rise  to  the  continuous  spectrum 
is  not  that  which  prodnces  any  of  the  Unes. 
The  corona  was  small,  of  a  pearly  lustre, 
and  the  indications  of  definite  structure 
were  limited  to  two   portions.     As   seen 
at  Wyoming,    the  corona  was   markedly 
different  from  the  phenomena  observed  in 
1869,  70,  and  71,  and  will  probably  be  con- 
sidered to  demonstrate  the  ohangeableness 
of  flickering  lights  reflected  through  clouds 
of  metallic  vapours,  or  the  variability  and 
instability  of  the  sun's  light  when  reflected 
though  thousands  of  miles  of  its  outer  atmo- 
sphere.   We  have  said  enough  to  show  that 
the  eclipse  of  1878  will  afford  the  substance 
for  many  doubtless  valuable  papers,  and 
some  interesting  discussion,  at  tne  meetings 
of  the  Royal  Astronomical  Society ;  and  it  is 
certain  the  next  opportunity  will  be  readily 
seized  upon  for  the  purpose  of  making  fur- 
ther observations.    It  is  noteworthy,  how- 
ever, that  some  of  the  cablegrams,  as  they 
are  called,  tell  us  of  the  ducovery  of  an 
intra-mercurial  planet — ^Watson's  Vulcan — 
the  R.  A.  of  which  is  given  as  8h.  26m.,  and  N. 
declination  18*^.     l3iere  was,  however,  no 
chromosphere  to  speak  of,  and  the  only 
prominence  was  like  the  "  horn  "  of  I860, 
out    very  dim.     Mr.    Edison's    tasimeter 
was  brought  into  work,  being  connected  to 
a  Thomson    galvanometer,    the  index    of 
which  was  put   at   zero.     The  telescope 
carrying  the  tasimeter  was  pointed  several 
degrees  from  the  sun,  with  the  result  iliat 
the   instrument    indicated    heat   in    the 
corona — the    point    of    light  leaving  the 
scale  rapidly  when  the  corona  was  brought 
upon  the  fine  slit  protecting  the  micro- 
tasimeter.  Every  facility  has  oeen  afforded 
the  observers  by  the  Umted  States  Govern- 
ment and  the  railway  companies,  and  the 
full  reports  we  may  expect  to  receive  will 
doubtless  add  much  to  Qur  knowledge  of 
the  sun,  or  at  least  point  out  better  methods 
of  observing  eclipses. 


I 


long  been  familiar  with  elevated  railroads 
in  London,  and  are  well  acquainted  with  the 
advantages,  as  well  as  the  fumes,  of  under- 
ground roads,  but  we  have  nothing  like  the 
^evated  railroads  of  New  York,  which  are 
carried  on  girders  supported  ^  by  posts 
through  the  main  streets  of  the  city.  Abont 
140  doctors,  residing  in  the  streets  through 
which  the  Metropobtan  (Elevated)  Railroad 
passes,  have  memorialised  the  Grand  Jury 
of  New  York  to  indict  the  road  as  a 
nuisanoe,  or  to  compel  something  to  be  done 
to  abate  the  rumbling  and  noise  of  the 
passing  trains.  It  ma^  oe  assumed  that  the 
noise  of  trains  passing  on  such  a  road  as 
that  emi>loyed  for  the  purpose  in  New  York 
is  excessive ;  for  it  exceeds  anything  of  the 
kind  with  which  we  are  acquainted.  The 
engineers  adopted^  methods  of  erecting 
ironwork  with  which  they  were  familiar, 
and  having  taken  no  st^s  to  deaden  the 
effects  of  vibration,  the  result  may  be 
readily  imagined.  The  greater  portion  of 
the  road  consists  of  lattice  work,  with 
numerous  rods  of  iron,  about  8ft.  long, 
which  are  set  into  vibration  whenever  a 
train  passes.  The  result  is  a  sound  resem- 
bling that  which  would  be  produced  hj  a 
numoer  of  g^antic,  but  untuned,  iBolian 
harps.  The  petitioning  doctors  declare 
that  it  disturbs  all  mental  processes,  and 
interrupts  all  common  conversation  near 
the  line  of  the  route,  during  the  continuous 
passage  of  the  trains ;  but  they  spoil  their 
case  by  attributing  to  the  railway  the  pro- 
motion of  diseases  with  which  it  cannot  have 
anything  to  do.  It  may  produce  perverted 
mental  action,  but  to  say  that  perverted 
moral  action  is  promoted  by  the'  noise  of 
the  railway  is  surely  rather  the  outcome  of 
perverted  imagination  than  of  sober  sense. 
Cerebral  exhaustion,  hysteria,  paralysis, 
meningitis,  and  decay  of  nutrition  are 
among  the  terrible  maladies  which,  accord- 
ing to  these  New  York  doctors,  must  be 
largely  promoted  among  the  population 
exposed  to  the  influence  of  the  railway, 
wmle,  to  some,  the  alternative  will  be  deaf- 
ness, dementia,  or  death.  One  might  have 
thought  that  the  "  alternative  "  would  have 
been  to  remove  from  the  district ;  but  no, 
the  residents  in  the  neighbourhood  are  to 
have  meningitis  or  paralysis,  or,  as  an 
alternative  deafness  or  dementia.  The 
grand  jury  was  happily  composed  of  men 
possessing  common  sense;  who^  after  in- 
vestigating the  matter,  and  finding  that  the 
officers  of  the  road  were  doing  all  they 
could  to  remedy  the  nuisance,  declined  to 
be  alarmed  by  the  gloomy  predictions  of 
the  doctors,  and  refused  to  indict  the  line 
as  a  nuisance. 

Although  there  is  no  reason  to  fear  the 
results  predicted  by  the  doctors,  there  is 
ample  reason  for  demanding  that  if  anj^- 
thing  can  be  done  to  decrease  the  noise  it 
shoiud  be  done,  and  the  proprietors  of  the 
line  have  taken  a  wise  course  in  requesting 
Mr.  Edison  to  examine  into  the  cause. 
That  gentleman  has  already  set  to  work  in 
a  systematic  manner,  and  has  employed  a 
modification  of  Scott's  phonautograph  f or 
analysing  the  character  of  the  various 
sounds,  records  of  which  he  has  taken 
during  about  a  hundred  journeys  on  the 
line.  He  intends  subsequently  to  employ 
the  phonograph,  and  in  a  fortnight  wiu 
have  "  an  accurate  chart  of  every  sound  that 
is  now  loose  in  Sixth-avenue."  Then  he  will 
divide  the  "  comprehensive  noise  "  of  the  road 
into  a  hundred  parts,  and  say,  specifically, 
so  many  parts  of  the  noise  arise  from  this, 
so  many  from  that,  and  so  many  from  the 
other;  and  then  the  en^eers  ynll  be 
left  to  find  a  remedy,  which  Mr.  Edison 
thinks  will  present  no  difficulty.  Seeing, 
however,  that  the  engineers  made  the  rail- 
way in  such  a  manner  that  it  was  sure  to 
make  a  terrible  din,  it  may  ultLm&tAl^  V^^ 

found  Tl<^«A»dXl  \i^  fiSJJWDL  ^«i\aft.  ^t^^  ^aRASk 


NEW  tore:  elevated  RAILROAD. 

'T^HE    indictment    has    been    preferred 
-^     against  the  New  lork  Elevated  Rail- 
road, and  it  is  now  on  its  public  trial.  Some 
of  the  doctoi's,  or  we  may  say  the  medical 
world  of  the  Empire  Oity,  have  produced  a 
tremendous  bill  aeainst   it,   and,  on  the 
other  hand,  Mr.  Edison  has  been  employed 
to  inquire  into  and  to  determine  the  cause 
of   the   noises   complained   of  in    Sixth- 
avenue.    New  York,  it  will  be  remembered, 
is  built  upon  an  ishmd  much  longer  than  it 
is  broad,  and  the  business  parts  of  the  city 
may  be  said  to  be  situated  at  one  end.   'The 
majority  of  the  populace  are  obliged  to  live 
a  consiaerable  mstance  from  their  labours, 
and  it  is,  therefore,  a  matter  of  much  im- 
portance to  them  that  there  should  be  no 
hindrance  to  the  utilisation  of  any  means 
of  obtaining  rapid  transport  from  one  part 
of  the  city  to  another.    For  this  reason  the 
New  Yorkers  tolerated  the  existence   of 
tramways  in  their  streets,    although  the 
rails  were  a  source  of  great  annoyance  to 
the  drivers  of  private  carriages  and  trades- 
men's carts.    The  tramway  system,  which 
is,  perhaps,  better  developed  there  than  in 
any  other  city  in  the  world,  has  been  voted 
too  slow,  and,  in  spite  of  some  opposition, 
an  elevated  railway  has  been  erected.    We 
should,  more  properly  speaking,  say  that 

elevated  railroads  have  been  erected,  for^*^ — .^  ^>,>,^»^ ,  ,.^ x    >il 
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Bdiaon  npparenllj  docB  not  intend  tn 
attempt  it.  The  whole  aHalr  ia  one  sjatoiu 
of  large  sti-inga,  -which  are  put  into  vibm- 
tion  everj  time  a  train  pasBug ;  and,  sa  thi' 
trains  follow  one  another  at  iutervuls  i)f 
about  two  minutes,  the  din  can  he  bettor 
imagined  than  ilescribed.  There  are  forty 
iron  rods,  Stt.  long,  between  each  act  of 
posts,  which,  irith  their  connecting  girdurB, 
IhesiBelvcB  assist  in  maintaining  tlie  vihra- 
tion  when  onco  Htarted.  The  Blcepera  beiuff 
of  pine  arc,  saja  Mr.  Sdieon,  unable  to  hold 
tbe  bolta,  and  so  the  rails  at  numerons 
places  hare  sprung  fi-om  their  position.  In 
•oiae  places  tiic  hand  can  be  placed  between 
the  rail  and  the  ties.  This  looBeness  of  the 
permaoent  way  crcQts  other  sounds — the 
perpetual  banging  of  the  wheels  on  the 
iDoao  rails,  and  the  deep  murmurs  of  the 
strings,  producing  effect  a  that  arc  anything 
bat  agreeable.  Steps  have,  however,  been 
talcen  to  deaden'thi:  sound  by  pUcingpiecea 
of  tarred  felt  beneath  the  tics,  where  tliey 
rest  on  the  iron  structure  ;  washers  of 
rubber  hare  been  placed  between  the  heads 
of  the  bolts  and  the  iron  rail,  as  well  aa 
between  the  hea^ds  of  the  roils  j  and  blocks 
of  timber  have  been  wedged  between  the 
tails  and  the  huge  balk  of  wood  that  serves 
u  a  guard  rail.  In  another  part,  felt  has 
been  placed  under  the  wooden  sleepers,  and 
betweon  the  rail  and  the  guard,  whilst  a 
thick  curtain  of  the  same  material  has  been 
passed  under  the  iron  beams  and  taclced  to 
the  guard  rail  at  each  side  of  the  line.  The 
actnalroad  has  thus  been  muffled,  and  the 
noise  has  been  considerably  reduced ;  but, 
ta  Mr.  Edison  has  been  consulted,  the  engi- 
neers will  probably  await  the  issue  of  his 
report  before  carrying  out  any  comprehen- 
sive scheme  over  the  whole  line.  Since  the 
road  was  opened,  about  35,000  passencers 
have  been  carried  dailv.  at  least,  so  it  is 
stated ;  but  much  of  the  crowding  is  pro- 
bably doc  to  the  novelty  of  the  new 
method  of  convejnncc.  The  car-drivora  on 
the  tracks  running  beneath  the  railway 
complain  thnt  steam  is  frequently  blown 
ofF  just  as  the  train  passes  over  a  car, 
that  live  coals  fall  on  the  horses,  and  that 
sometimes  heavy  coupling'trons  have  fallen 
from  the  lino  and  injured  persons  under- 
neath. Tliose  are  much  more  serious 
charges  than  the  probability  of  acquiring 
hysteria  or  developing  a  "  decay  of  nutri- 
tion," but  the  Kew  York  engineers  will 
allow  anything  but  the  cuteness  with  which 
they  are  credited  if  they  cannot  devise 
some  means  of  reducing  the  noise  aud  pre- 
T^mting  tho  fall  of  water,  cinders,  and 
coupling- irons,  without  shutting  out  the 
daylight  from  the  street  below.  Tlio  oi- 
perience  thus  gained  in  connection  wiib 
the  New  York  Elevated  B:iitroad  will  be 
useful  to  other  engineers,  for  there  has  been 
some  inclin;itian  to  push  the  question  on, 
both  in  London  and  some  provincial  towns, 
where  quick  transit  from  one  part  to 
another  is  becoming  more  and  more  a 
necessit;  of  the  times. 


ELECTBaK&aKETIC  ROTATION  OF 
LIQUIDS  AMD  PBOJECTION  OF  THE 
PHEHOHENA. 

(H.  BiBTiy,  in  Journal  <le  Phyiiqut.) 

THE  aitor  projection  mnat  be  about  sa  old  as 
instructini)  in  experiiaental  pbysiM,  P, 
Eircber  projected  the  iairwes  of  the  ma^c 
lantern.  Nuwtan  projected  the  soUr  spcctniiD, 
1>utthatisn«ar1v  all  that  one  seed  figuring  in  the 
pUtes  of  Abbd  NoUefs  "  I'lijsiijiie."  This  was 
not  enough ;  as  physic  dercluped  the  pheno- 
mena studied  became  mora  cumplicated  and 
more  dilEiiiilt  to  projoct.  and  it  ia  only  in  recent 
yenis  that  the  art  of  proj<>ction  hna  come  abreast 
of  allthercqmri'mentsotourpablicleRtures.  It 
would  be  an  injustice  not  to  aa;  that  M.  Soleil, 
senior,  has  been  the  initiator  of  this  great 
progress. 


To  prnjept,  light  is  needed — plenty  o(  light. 
Formerly  there  was  only  the  sun,  and  it  was 
not  always  to  be  had.  The  CurccI  lamp  was 
in^uiiii^ienC ;  the  gas-burner  was  not  mnch  mora 
pofTtTfnl,  and  projeotions  without  the  sun  were 
nearly  itnpouible.  Foueaalt,  therefore,  did  an 
immeDsepublic  service  whan,  taking  up  the  old 
experiment  of  Divy,  ha  aubetituted  for  the  un- 
wkolesome  mercnnal  carbons  of  the  English 
1  physicist  cmyons  of  retort  onrboQ,  thus  making 
Ipouible  the  use  of  the  elecdio  ligbL  When 
I  later  he  devised  the  rcgulstor,  which  gives 
j  fixity  to  the  luminous  point,  it  may  be  said  with 
truth  that  he  was  really  the  inventor  of  the 
electric  Limp. 

But  this  so  powerful  luminous  source  requires 
a  battery  of  at  least  fifty  elements,  or  a. 
magneto-electric  machine.  On  this  account  it 
i#  reserved  for  large  scientific  eatabhahmenta, 
Ilitppily,  it  may  be  replaced  in  most  cases  by  the 
Drummond  lamp,  which,  aince  thn  aubatitution 
of  ordinary  coal  gas  for  hydrogen,  has  become 
very  coavaoieDt  and  inexpensive  to  use- 
It  ia  regretabte  that  the  intcnaities  of  the 
varioua  luminous  souroes  used  by  physioista 
have  never  been  systematically  oompsred. 
Pictet  has  told  ns  that  the  Carcel  Ump  ia  equal 
to  seven  candles.  Ths  moderator  lamp,  large 
model,  is  nearly  in  the  same  case,  thou;;h  it 
boma  a  little  more  oil  (46gr.  instead  of  -ISgr.) 
According  to  Pictet  a  gas-bnmer,  with  glass 
chimney,  hss  the  same  intensity,  but  on  forcing 
the  flume  this  intensity  ma;  be  raised  one-half. 
I  have  also  found  that  the  Drummond  lamp 
was  equal  to  nearly  IE  Carcela,  but  that  this  in. 
tensity  might  be  raised  to  24  In  forcing  the 
0£tyi;an  jet,  so  as  to  render  the  flame  noisy — a 
cironmstsnce,  however,  which  is  to  he  avoided. 
On  the  other  hand,  the  "  Alliance  "  magneto- 
electric  machines  are  warranted  to  furnish  a 
light  equal  to  250  Caroela,  so  that  the 
Drummond  tamp  is  equal  to  only  the  seven- 
teenth part  of  the  electric  lamp.  L:tstly,  I  find, 
in  the  iutletin  lie  la  SoeUU  d'Eneavrof/caimt  for 
1346,  that,  according  to  M,  Fizeau,  the  photo- 
graphic power  of  the  electric  lamp  of  mean  in- 
tensity muat  be  nearly  a  fourth  of  that  of  the 
sun.  In  absence  of  direct  experimenta  anppoee 
it  ia  the  anme  for  the  light,  and  we  may  draw 
up  the  following  table  of  intensities  of  different 
luioinoua  aouroes  :,•— 

Star  candle  (5  to  the  pound) j- 

Carcel   lamp  of   Pictet,  ot  modemtor 

lamp,  large  model      1 

Oas-barner  with  glass  chimney,  ordi- 
nary flame        ..,         ...         1 

Ga.'4-bTtmer  with  glass  chimney,  forced 

flsme      H 

Drummond  light,  regnlated  to  the  ordi- 
nary state         15 

Drummond    light,    regulated    to   the 

noisy  Btate       21 

Electrio  light  of  ,JIIi<iHci;  mschines    ...        250 

S^iar  light  1,000 

Tlio  experiments  we  have  to  describe  were 
made  with  the  Dmmmond  light.  Though  its 
intenaity  represents  only  a  per  cent,  of  that  of 
the  electric  lamp,  it  is  still  sulHoient  for  projec- 
tion, even  in  a  hall  which  still  remtiina  auifi, 
ciently  lighted  for  one  to  be  able  to  write  easily. 
At  tlrat  cbjouts  were  projected  which  were  in 
a  vertical  plsnc,  but  many  phenomena  occur  in 
a  horisontal  plane,  and  it  is  desirable  to  pro- 
ject them  too.  Such  is  the  deflection  of  the 
galvanometer  by  U.  Dut>oacq.  exhibited  to  the 
S>}ci£tu  de  Phyaique,  on  Tth  Jun,.lS76 — an  appa- 
ratus which  he  hod  made  in  186f>,  and  which 
perfectly  fulfilled  this  object.  He  then  pro- 
jected various  phenomena  of  optica,  Dingnetiam, 
and  (electricity,  a  galvanometer  of  great  aenai- 
bility,  and  more  reoently  M,  Ara^o'a  pheno- 
mena of  QiKftnetiem  in  motion,  and  the  mercu- 
rial waves  of  the  brothers  Weber.  As  be  was 
in  search  of  phenomena  to  project,  I  iiidici.ted 
to  hiui  the  electro-magnetic  rotations  of  liquid, 
It  aeeiiia  to  me  they  are  still  little  known— cei 
tainly  leaa  than  they  deserve  to  be.  I  belicvi . 
therefore,  it  will  be  useful  here  to  prcaent 
shortly  the  theory  of  them,  nldn^  with  a 
duacription. 

Only  one  method  haa  been  used  hitherto  in 
lecturea  on  phyaics  for  ahowing  the  electro- 
dynamic  or  electro  -  magnetic  rotation  ol 
currents.  It  oonaiata  in  taking  for  movable 
cnnent  a  oopper  wire  oapable  of  turning  about 
,  its  middle  part  The  eleotrid^  which  traversea 


■  *., 


this  conductor  being  solicited  to  move  perpen- 
'icularly  to  the  wire,  and  not  being  ablt  U 
escape,  sines  it  ia  insulated,  CMrries  the  wire  with 
it  in  ilH  mavement.  But  it  may  t<e  asked  whit 
would  happen  if  the  electricity  conid  move  inill 
directions  on  a  conducting  surface — it,<.g„tht 
were  replaced  by  a  vessel,  a  small  invettel 
cauldron  of  copper,  enable  of  turning  ob  i 
poiot  at  its  middle  ?  It  seems  that  the  elec- 
tricity must  obey  the  impulsion  it  reeeiTei,ud 
move  on  the  condttoUBg  snrtaoe.  Ins  fit  IW 
vessel  unmoved.  But  it  is  not  so ;  the  rntel 
turna  with  the  sane  facility  >a  the  linear  na- 
ductor.  The  electricity,  then,  most  expericDce 
from  the  conductor  a  certain  resistance  wUcEi 
docs  not  allow  it  to  move  witbont  involving  it  is 
its  movement,  and  aeoordingly  one  cannot  hc 
why  liquids  might  not   turn  as  weD  as  idij 

It  was,  no  doubt,  considerations  of  this  kitd 
which  determined  Sir  Humphrey  Davy,  in  US, 
to  produce  electro-magnetic  rotation  of  rasrcsif , 
Me  succeeded  perfectly  in  it  bypaiwngaatna| 
cnneot  through  meroory  by  two  wixa  peifM. 
dicDlar  to  the  sturfoee,  and  placing  the  liqiil 
between  tfae  oppomte  poles  of  two  itosf 
magnets.  The  mercury  began  to  torn  ia  tm 
trary  directions  about  the  two  wire*. 

It  may  be  asked  it  mercury  is  a  liquid  vd 
chosen  to  demonstrate  electro-magnetic  ntt 
ttons.  The  motor  force  being  doe  to  the  i» 
sistance  of  the  conductor,  it  ia  desiratile  to  >. 
creaae  thia  reaiatance;  on  the  other  hsnd,tW 
accelerating  force  being  in  inverse  latio  of  the 
masa  to  be  moved,  it  is  desirable  to  ditniniA 
thia  mass.  From  both  points  of  view,  sqaao* 
BolatioQs  are  more  suitable  than  tDerenry,iiMt 
they  are  at  once  more  reeiatant  sad  lees  dcMa 
The  eipetimeBt  of  Davy,  thett,  may  be  ai^F 
repeat^  with  acidiilatad  watv,  and  Uit  M- 
lowing  ia  how  we  have  sneoeeded  ia  pn^ectist 
it: — The  Drummond  lamp  sends  a  bundle « 
rays,  rendered  slightly  convergent,  upon  tbt 
inclined  glass  of  the  Duboacq  appaisius.  TUi 
bundle  is  sent  vertically  to  the  illuminatiBf 
lens  which  is  placed  horizontally  over  the  glua. 
It;then  passes  through  a  hollow  dectro. magnet, 
and  traverses  the  glass  bottom  of  a  vowl 
placed  on  the  elcotro-magnet,  to  arrive  at  tkt 
projection-bar  and  the  total-reflection  piim 
which  aends  it  to  the  screen-  In  the  vead  ii 
placed  some  acidulated  water  (^  snlphnricscid 
and  i\i  nitric  aeidj.  The  currant  of  twoBuun 
elements  is  passed  into  it  by  means  ot  tM 
platinum  wires  curved  back  vartieally  aad  isk 
meised  in  the  water,  and  at  one-third  of  tlie 
diameter  of  the  vessel  from  the  sidss.  Tbt 
direction  of  the  current  can  be  changed  at  will 
with  a  commutator.  If  the  electro-magnet  a 
excited  by  a  second  battery  ot  four  elenwM 
the  liquid  ia  soon  to  turn  in  opposite  directiaDa 
round  the  two  electrodes  ;  its  rotation  it  iss- 
dered  very  apparent  by  means  of  a  httit 
lycopodium  apnnkled  on  the  anrface. 

But  Dnvy'd  experiment  ia  a  complicated  on. 
Phenomena  much  more  simple  will  be  obMnsI 
on  placing  tho  liquid  (ocidnlated  water  or  Hi- 
phate  ot  copper)  in  an  annular  vessel.  IW 
:ipparatua  which  I  have  made  known*  for  » 


1  glass  tMttom  and  sides  of  oo^wr,  inwUd 
liquid  ia  placed;  this  is  deoompOMd  with  • 
battery  of  tour  elements.  A  cylinwcal  isagMt 
may  bo  introduced  by  the  end  into  the  cenli^ 
ring  80  that  the  liquid  will  l>e  sometimes  note 
the  magnet,  sometimes  between  the  two  pel* 
The  rotation  takes  place  with  great  rspidil;, 
and  it  Is  rendered  visible  by  means  of  IjcopD- 
dium  powder  strewed  on  the  liquid. 

These  phenomena  are  easily  explained.  Sap" 
pose  that  the  maguet]baB  its  austral  pole  dovn- 
wards,  and  st  flrst  above  the  hquid,  and  M  i 
remember  that  this  pole  drives  the  current  te 
the  right  of  it.  If  the  liquid  be  traTCssed  t^ 
A  centrifngal  current,  it  is  necessary  thst  ittokt 
a  left  rotation ;  if  by  a  centripetal,  the  rots- 
tion  will  be  right,  or  in  the  direction  of  tb 
haniU  of  a  watch;  the  change  of  directioe  » 
easily  worked  with  a  commutator.  If  tie 
magnet  have  descended,  so  that  it*  lower  pdt 
ia  under  the  liquid,  the  action  of  this  pule  *>" 
change  in  sign,  and  that  ot  the  upper  pole  siB 

•  •'  Aonila  •Is  OhloU  at  di  FlvaWas,"  «k  BbM 
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The  liquid  viD  tiun  ba  m 
MMite  diMotiOB  to  that  p 
lore  T^idi^.  Since  the  rotation  of  the 
chaBgea  sgn  with  tb»  poaiUon  of  the 
i,  it  •aonld  M  nil  in  «Mtiun  cniw  ;  if  it 
rvedkttwtively  it  will  ha  nen  that  this 
wlua  the  istriniitr  of  the  magnet  ia  e. 
el«w  the  liquid.  The  naatral  point  of 
j(Beti*,tiieMbKe,Tar7iMftril«  extremis, 
□eMer   tluui  tiie   pole   determined  bj 

be  eoBtae  of  taj  awliar  mMwrchea  on 
■mognetii)  rotation  of  liquidi  I  heve 
d  to  paroaiTe  that  the  interior  action  of 
w  magnet  and  that  of  a  hallow  bobbin, 
9d  in  the  same  manner,  act  in  oppoaite 
ma — i.e.,  the  introdnd^n  ot  a.  oollow 
!»  into  a  hollow  bobbin  dimininheB  the 
thia  bobbin  exerclgea  in  its  inf«rior. 
1  Bive  having  contested  thia  law,  I  bare 
ew  eiperimenta  in  order  toeatabliah  it.* 
IMriiiient  is  also  eaa;  to  project. 
I  OQ  the  illaminating  lens  of  the  DnbOBOq 
Lua  an  arrangement  formed  of  a  hollow 
containing  an  iron  oore,  alao  hollow.  In 
eiior  ia  an  annnlar  tmboI  containbig 
ted  water,  sprinkled  with  Ijoopodlum. 
■mmnnicationB  are  made  ao  that  it  ia 
BBnd  the  current  of  a  battery  (of  fonr 
ti)  at  once  into  the  electro-magnet  and 
a  Teeael.  Whenerer  Uie  current  pMsea, 
lid  tnrua,  at  first  weakly ;  but  ibi  rota- 
sreaaea  eonaidenbly  if  the  iron  core  ia 
d.  It  diminishes  again  on  the  core  being 
d,  and  if  the  ditnensionB  be  anitable,  it 
Mentljatop. 

aietnethree  fnndamental  eKpetioients 
electro-ntaguetic  rotation  of  liquids,  and 
X  seen  with  what  facilitj  thej  can  be 
ed  bf  means  of  the  Duboscq  apparatus, 
author  coacludea  by  remarking  on 
lointfi  of  theory  raited  by  the  ezpori- 


r   anpply,    and   cost    and    nsafnlneas  of 

blowiat.     it   Organ  Urge  anoogfa  to  demand 

of  latter,  and  Sesa  cnUay  can  be  boms,  and 

the  motor  properly  housed  and  inaudible,  battar 

Qas.   The  cleaning  and  att«ntion  neoeasary, 

revar,  moat  not  be  forgotten,  and  the  coat  of 

thia  will  be  a  palpuJile  itwn. 

Ftv  a  CathediaL    Oaa dteicbdly,  StMminna 

For  Concert  Org.  .Steam,  if  already  passosaed 
or  reqnirad  for  other  pnrpoaea.  Otharwiaa  Qaa, 
onlaM  not  of  ton  used;  then  ma*  «ee  Water, 
pcorided  the  naceBacy  conditioBB  (mc  20,  q.)  can 
beaecnied. 

n.  The  above  assnmes  for  Water  a  pressure 
of  not  leu  than  251h.,  demanding  a  fall  of,  say, 
65ft. 

Foa  FBBciBa  SmTrcrnsa  Ann  Akuxai. 
mHT  Me  end  of  last  week's  article,  p.  GIQ. 

•"  TABLE  OP  POWEBS. 

0.  I  will  now  give  a  lUle  showing  the 
amount  ot  Uorse-power  naceaaary  with  Organs 
of  given  aiae ;  at  tne  same  time  it  mnat  be  eon- 
f  cased  tUa  ia  a  mattOT  of  great  difficulty,  and  the 
figoiea  are  put  forward  with  consider  able  diffl- 
denca  1 1  haTa,  howerar,  apared  no  paina  to  make 
themot  laalDae.  Onegieato(»fiHionarisesfrom 
the  ambagnooB  natoreof  tba  term  Hocae-power. 
Thus  tiw  JUbwt  HaU  Organ,  about  111  &Mud.- 
Stopi^  ia  said  to  poaaaes  Bteam  Baginaa  giving 
an  aggMgata  of  21  H.P.  t  while,,  aa  a  tact,  the 
large  Organ  (of  68  Begtatars  Sonnding-aiEs) 
erectai  for  Kr.  T.  Sptatt;  at  hia  leaideDoe  in 
VasnU-read,  8.W.,  had  at  first  bnt  a  t  H.P. 
nuganattached,aiidyBtaTe^  large  portion  of 
the  Organ  ooiild  be  naed.  It  ia  true  the  former 
Instnment  is  very  haavily  winded,  and  has 
beaidea  a  giaat  number  of  povertnl  Pnenmatic 
moton  i  bnt  atiU,  allowing  for  thia,  the  diacre- 
paney  ia  aKcaativa. 

p.  The  ilorse-powera  following  am  allreal— 
that  ia,  <adiea<«d,  if  iiiiiimiiiiij 


ORaAV:    A    COXPKXEENSITB 

:ATISE  on  its  MANUFACrrrBE, 
CDAAL,  iJSD  LODQlUlNT.t 

B<  JOBW  WAT80R  WutKAIf, 
mtidatt  cif  tU  Otaf  ej  QrganMi,  £a»lim. 

I. -GENERAL  TREATMEHT  IM 
MANUFACTURE, 
and.  It  will  be  seen  that  the  uae  of 
'inch  ia  strongly  diBcoDnt«naoeed  by 
An  exception  way  be  allowed 
Qaa  Engine  ie  ased,  aa  the  Cranked 
then  neoeaaary  may  be  utilised.  By 
ng  with  aimpJe  Handle,  on  the  Band 
^gine  abaft  being  diaconnected  the 
jlower  will  at  once  be  furnished,  pro- 
of coarse,  the  regiatunce  be  not  too  great 
to  siie  of  Feeders  i  if  only  designed  for 
inoy  it  will  be  auffioient  to  make  the 
I  long  enooKh  for  two  men  to  stand  side 
I  at ;  if  otlierwiae,  two  or  more  separate 
shafts  must  be  ueed.  or  power  Cog- 
employed. 

B  Vahiotts  UACmHES. 


J  each  kind  of  Organ,  and  with  it  a  suit- 
lower  ;  this  I  hsTe  accordingly  done.and 

it  may  aafclj  be  relied  on. 
I'or  a  Small  Organ  chiefly  for  practise, 
t  very  permissible. 

a  Larger  Organ  (say  over  3  Stops  Sound- 
w),  chitflj  for  pmctice.  Gas,  if  much 
Water,  if  little  uaod. 
a    SmiJl    Chamber   or    Drawing- 

uaed  not  very  frcqaentlj-.  Hand, 
t,  or  Water. 

a  Large  Chamber  or  Dntwing-rooin 
naed  not  very  frequently.  Hand,  O  as, 
er, 

a  Large  Chamber  or  Drawing-room 
naed  frequently.  Hand  or  Qos. 
a  Church  or  other  ordinary  place  of 
ip.  Qbb,  if  daily  service.  If  wevkly  aer- 
Meomea  a  question  between  outlay  and 
ioaoe  (or  gas,   cost,  and  reliability  of 


£a 


1- ' 


sssSssisii 


=•11 
1  ^-^ 


ii  I M  I  i|i  I  III 


&-  IHIlllll" 


lioai  per  minute,  and  the  Water  with  30  Btrobea 
pec  minute,  and  at  preasore  of  401b.  per  inch. 

B,  It  ia  neceasary  to  add  that  the  laab-men- 
doned  atrength  con  in  no  way  be  relied  on  aa 
procurable,  but  that  301b.  may  be  conaidared  aa 
claimable;  when  aa  much  aa  thia,  or,  at  all 
eventa,  say  !!51b.,  cannot  be  guaranteed.  Water 
may  be  considered  for  Bellows-blowing  abso- 
lotely  out  of  qneition. 

t,  It  muit  be  understood  that  the  foregoing 
Table  ia  ccnatructed  aa  aaauming  that  the 
Bellowa  will  be  of  siie  aa  laid  down  in  Bellowa 
Table  (sm  IG.  v-),  and  with  all  proper  allowance 
of  Fnenmatics,  and  it  will  be  seen  that  the  ratio 
of  B.P.  to  number  of  Begisters  incieasea  rapidly 
to  allow  for  latter-  Thus  a  30  Stop  Organ  may 
often  be  without  Pneumatic,  but  a  60  Stop  In- 
strument would  be  aura  to  have  at  Itatt  one ; 
therefore  10  sq.  feet  extra  i»  enjoined.  A  70 
3top  Organ  will  be  certain  to  have  a  great  deal 
of  Pneumatic  actuation ;  therefore,  instead  of 
being  a  little  over  1  Hoiae  (the  ratio  from  30 
3tops),  it  is  of  S  Horae. 

B.  With  regard  to  Mannal  Power  it  wiU,  I  . 
think,  be  quite  cafe  to  reckon  on  mean  or  strong 
jouth  aa  ona-tiiird  of  a  horse,  and  allow  Blow- 
ing Handles  accordingly.  Thus,  21  Stops 
^ound.-aiie  and  under  may  have  one  Handle, 
FLUdaoon — onl^  tbatit  may  lie  laid  down  that, 
where  there  is  no  Pneumatjo,  one  Bellowa 
Handle,  with  an  adult  blowiat,  will  supply  a 
^joanding-aize  of  25  Stops,  but  no  more.  Thus 
30  Stops  Sounding-siae  mutt  have  Two  Eandlea, 
and  50  will  have  Thrae. 

T.  Bemember  that  the  Table  is,  throughout,  at 
Jftaimuin  of  Power,  and  where  funds  are  ample 
(even  with  tlHb.  presaare  if  neing  Water),  it 
oill  be  safer  to  allow  a  little  more.  Thns,  tiia 
gfeltwnme  Town  HaQ  Organ,  by  Hill,  which 
had  a  Bonading-aize  of  only  73  Bagiaten.  re- 
i^uired,  aa  a  tact,  12  men  to  blow  oomfortably ; 
it  is  tme  that  Initmment  was  exceptionally 
cnpiooaly  winded.  The  Organ  ia  now  driven 
by  three  of  Joy'a  Atent  Hydraulics,  but  what 
is  their  exact  power  I  do  not  know. 


q.  8te  exact  method  of  oalnlating  Sounding- 
sizo.    (15,  V  and  16  g.) 

r.  It  must  be  undcratood  that  the  above  are 
in  all  oaai'S  auppoBed  to  be  numing  at  Fall 
power  or  thcriiaboute  ;   the  Qos  with  30  Ecplo^ 


••••  BOBEOWINGi  Am,  MaxBona. 

iOo^ltrM  aith  SOUNQSOABDB.) 

W.  By  this  is  meant  the  making  of  one  Pipe 
lerve  for  two  Stops,  by  whatever  particnuc 
method  that  aerrice  is  accompliehed.  It  ia  aa 
veil  flrat  to  remark  that,  as  the  Pipe  mnat 
onder  all  such  circumatancea  retain  its  chanc- 
t«r  of  tone  in  both  cases,  and  will  not,  ot  at 
least  ought  not,  to  receive  any  acoesaion  of 
Tolume  when  either  or  both  Stops  are  drawn,  it 
will  be  manifest  that  the  plan  ot  Borrowing  is  in 
itself,  and.  aa  it  were  fundamentally,  a  make- 
I  jhitt ;  neverthflesa,  as  will  ba  presenlJy  shown. 
j  it  may,  with  due  care  and  judgment  exercised 
.  in  the  Extent,  Uethod,  and  particular  Portions 
treated,  be  not  only  efleotive,  but  really 
;al  liable. 

X.  Borrowing  may  be  divided  broadly  into 
two  order* — vis.,  Auxu-ianTandPsiiUBT.  The 
former  ia  where  some  noa-«nntia{  portion  of  a 
Stop  or  Clavier  ia  so  furnished  ;  aa  in  the 
;pm>ving  into  Stopt  Diap.  of  a  TenC  Dulc,  or 
a  Swell  man^  acting  below  Qam.O  on  theChoir 
or  a  portion  of  Qreat.  The  latter  is  where  some 
ducntiol  portion  or  the  whDl«  of  a  Stop  or 
Clavier  ia  thus  otitained,  as  in  example  given  a 
little  on  ((M  also  127.  e.).  Both  methods  will  be 
aow  considered,  aa  in  the  first  laying  out  ot  an 
Organ  it  will  be  obviously  necessary  to  know 
nnd  make  proviaion  for  all  the  Borrowings ;  both 
3oom,  Biie  of  Soundboard,  Structure,  and  Siae 
ot  Bellows  (ise  IS,  r.)  being  involved. 
"•  ADVISABIUTr. 
y.  Although  the  legitimacy  of  a  moderate 
Borrowing,  with  proper  precantiooa,  may  be 
almost  ouBDud,  yet,  as  it  is  tbe  object  of  this 
work  to  convey  as  muoh  intocmation  aa  is  prac- 
tically poBsible,  the  reasons  for  conaidertug 
SorcowiuK  as  ad viaabie— under  proper  regala- 
oona — will  be  here  touched  on. 

%.  We  first  take  Adxiuikt    BoBBOWiva 
The  most  naaal  purpose  for  which  thia  ia  em- 
ployed is  the  completion  of  some  Bagist^r  that 
•tops  short  at  eome  little  diatMK».^«ii&"wW.««>.. 
K«WlN,\i^  fctlwi.*!.  «oii»*i  ■«™.<!!C-.ia*»  "J.*™*- 
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[22,  a.]  Tha  perfect  legitdmocr  and  effec- 
tiTenew  of  tUa  trentment  a.  very  few  ^ords 
will  demOQitnite :  we  will  luppoae  aa  Qvecage 
Qreat  Usjiual  of,  efty,  10  Stops.  The  OpcD 
Diap.  will,  of  conrge,  bb  b  rule,  go  through  (ace, 
however.  Dtp.  of  SFKCiFici.TioNB)  ;  its  Pipu^ 
win  be  TBliuble  for  Front,  for  auppljiog  Prin. 
dpkl  of  Fedale,  for  Baserting  the  dig-mty  of  Dio 
Qreat  Man.  tbrooghoat,  tc.  The  Stopt  Diap.  or 
CUnbelU  will  bIwbjb  bIbo  go  tfaroQgh  ;  n  avft 
Bbbb  thronrhont  is  ncMiiary,  and  the  Covered 
wood  bo  admirablf  thickens  the  Open  Diap., 
Bnd  thia,  too,  at  B  modenite  coat.  But  now,  if 
there  be  a  second  Open  8ft.  Stop,  t^reumatBDcea 
are  widely  different :  ftrtt,  aupposing:  Augmen. 
tation  of  Treble  to  be  neeesBary,  the  stopping 
kt  Ten  C  does  certainly,  to  a  certain  eilent, 
Bsaist  this ;  secondly,  a  certain  amount  of 
ottmuaJion  downwards  iindoubt«dtj  renders 
the  Uanual  more  fit  for  s apple menting'  the 
FedUe  (t«  Dtp.  of  SFSCm,);  thirdly,  inde- 
pendent Fedale  Stops  are  farprcfeTable  to  com- 
.  pletion  of  all  Mannal  Stopa,  and  when  one  maat 
be  BBcrificed  it  ahonld  omdonbtedly  he  the 
bttec  (>M  Dapori.  idem).  The  Pip«a  are  Urge 
aod  eipenaive  (Dulciana  is  charged  by  souie 
Fipe-makers  b«  mnch  as  Open  Diap.) ;  when 
procured  there  is  a  difficulty  in  placing  them ; 
they  are  very  often  not  wanted  in  front,  (tnd, 
if  they  are,  ^eat  care  is  required  in  arraaK'ag 
BO  that  the  difference  of  scale  be  not  detrimcntnl 
to  the  Design ;  and  when  all  ia  dohe  there  ia 
danger  of  robbing  the  groove  of  the  Sound- 

t).  It  will  be  manifeat  that  in  ancb  a  cane  as 
thia  the  completion  by  grooving  into  the  Bas>  i>t 
some  other  Eegiater  ia  rery  valuable  i  the  second 


or  other  combinations — if  a  Viol  d'Ai 
makes  an  eioellent  Solo  Stop,  &c.,  &c. ;  but  it 
will  be  evident  that  if  the  loundi  cease  at  Ten  C 
the  uaafalness  of  the  Baxter  will  be  much  re- 
•bricted,  if  not ■eriooaly  injured.  Kov,  theold 
way  of  meeting  the  difficalty  waa  by  cutting— n,t 
soch  a  point  as  to  continue  the  incomplete' 
Hegiater — the  Slider  of  some  stop  appropriate 
tor  such  continuation,  generally  the  Stopt  Dio- 
piBon;  hut  this  method  has  these  very  Berious 
disadvantages :  1.  It  increases  the  labour  of  the 
player,  for  he  has  an  additional  Knob  to  look 
after.  2.  The  Slider  is  increased  in  breadth. 
3.  It  is  weakened.  4.  The  laboar  of  cutting 
the  Slidor  is  involved,  besides  that  of  the  nddi- 
tional  Draw-action,  (the  additional  nork  of 
■Grooving,  if  Borrowing  be  adopted,  lb.  ns  a  rule, 
much  leas  than  these  two  combintd).  5.  A  fetter 
is  involved  in  setting  out  the  Soundboard,  for 
1;here  must  at  the  pointof  junction  bo  a  certain 
amount  of  space  or  Und  between  the  holes  {see 

Dtp.  of  SoDNBBOiaD). 

(Ta  ha  MnUitHMd.) 


work  is  now  oompieie.  ine  i 
fitting  the  action,  or  as  it  ia  termed  "  finish- 
ing." For  this  purpose  it  will  be  neoessary  for 
the  operator  to  provide  himself  with  a  set  of 
ISM.  keys  to  match  the  siie  of  key-bottom  ; 
they  may  be  bought  at  from  3Sa.  to  .£3, 
according  to  quality,  and  also  a  set  of  action 
or  "smul"  work.  This  will  consist  of  a  aet 
each  of  hoppera,  levers,  stickem,  dampen 
(Collard's),  and  hammers,  together  with  a 
hammer  rail,  and  a  aooket  rail,  for  the  damper 
wirea  to  work  in,  coating  altogether  about 
£2  2s.  A  cheek  action  would  ooat  very  little 
I,  bnt  would  require  considerably  greater 


JffOV  TO  lUEE  A  PIAHOFORTE.— IV. 

THE  fall  and  back-piece  are  {in.  thick,  and 
project  sufficiently  beyond  the  che«k  to 
«llow  of  the  edges  being  rounded;  the  front 
o(  the  fall  thufl  anewering  as  a  lift.  The  flnp. 
B,  Fig.  1,  will  he  hinged  far  enough  back  to 
give  it  the  appearance  of  a  panel,  eappcially  if 
the  bottom  of  the  lock-board  is  moulded  aa  seen 
In  diagram.  It  will  also  greatly  improve  the 
appearance  it  the  back-piece  is  mounted  with  a 
Sin.  ogee  moulding,  which  may  be  shaped  in 
lin.  walnut,  backed  with  pine.  The  top  and 
bottom  doors,  C  and  D,  Fig.  1,  are  simple 
framework,  dowelled  or  tenoned  together,  Uie 
bottom  door  being  fitted  between  falae  stjlcB, 
E,  to  facilitate  its  passage  between  the  trus'^ 
legs,  and  is  panelled  with  lin.  walnut  The  top 
door  is  carried  to  inside  the  ends,  which  will 
look  better  if  thickened  at  the  front  to  match 
the  cheeks ;  it  also  ean  be  finished  with  pnnel 
and  ioonces,  as  in  diagram,  or  with  a  fret  and 
ailk,  according  to  taste.  It  forms  a  very  effet- 
tivo  swell  if  the  panels  of  both  doora  nre 
divided  longitudinally,  and  hinged  so  na  to  open 
and  close  with  pedal  action.  The  top  is  n  lin. 
board  pro] eoting  about  lin.  all  ronnd  to  nlluiv 
a  thamb  moulding.  The  legs  most  Equitable  to 
the  style  of  case  are  either  plain,  bracket,  or 
pillar,  aod  drop,  u  shown  in  Fi^.  2,  cither 


centre-hit  (the  hole  being  Sibont  1-I6in.  Is 
melt«d  lead  can  then  be  poured  in, 
must  be  pnnched  when  cool,  to  make 
the  hole  tightly,  aa  otherwise  it  would  nl 
The  key-frame  csa  thai  be  clothed  i  a 
centre  olotb  of  firm  texfenio,  abont  ^in.  dia 
is  required  foc  the  centra  pins,  ^lia  n 
shaped  with  B  gun-punch  tor  the  fcoat^Bi 
3  to  5  slipe  ofordinary  buie  will  b«  nee 
for  each  row  of  key-pins ;  or,  if  piefBi 
set  of  key  btuiea  may  be  baaght,  t«m 
filing,  at  the  oost  of  a  mere  trifle,  fro 
small  work  makara.  At  the  back  rail,  t 
key  to  foil  on,  are  put  2  slipe  of  b^iie,  tbi 
edge  being  protected  by  a  groove  made 
ceive  them.  The  keys  are  now  read 
easing.  This  will  require  a  small  flat 
rat-tail  file  tor  the  square  and  round 
These  hotee  mnst  be  filed  till  the  kej 
gently  drop  to  its  place  witliont  preann 
W.  H.Dfti 


oare  in  putting  fogither— bnt,  aa  it  is,  if  pro- 
perly  regnlat^,  a  very  great  improvement 
both  to  tone  and  touch.  A  simple  and  at  the 
same  time  very  effective  check  action  will  be 
described  further  on.  In  finishing,  the  keys 
are  first  prepared  i  a  line  ruled  acrcss  them  from 
5{in.  behind  the  centre  pin  of  the  two  outside 
A's  will  show  the  poeition  of  the  front  of  the 
hopper  mortice.  To  make  sure  of  keeping  the 
mertice  in  the  centre  it  will  be  advisable  to 
gauge  from  each  side,  the  morticing  being  done 
with  a  lin.  chisel.  Two  other  lines  will  also 
be  necessary  to  guide  the  boring  for  the  touch 
leads,  the  &it  about  lin.  in  front  of  the  hopper 
mortioe,  the  other  as  near  the  end  of  the  kei 
•■  pneticftble.    They  will  be  bored  with  a  {in. 


GBiKDiNa  coTimra  TOOLa 

THE  grinding  and  sharpening  of  tools 
an  important  item  in  the  accoonh 
manufactory,  which,  if  not  actually  ente 
the  books,  is  nevertheleaa  &  matter  ol 
sideration.  Improved  methods  of  perfa 
the  operations  have  been  introduced,  ani 
the  employment  of  machine  tools  it  is  n 
and  perhaps  necessary  that  machinery  i 
be  employed  to  grind  the  cutters.  An 
recent  inventions  of  this  kind  we  notio 
of  M.  F.  O.  Erentibergec,  of  Paris,  pa 
in  this  country  by  Ur.  J.  H.  Johnson, 
lates  chiefly  to  a  method  of  grinding 
dentated  cutters,  as  for  example  borini 
rimers,  Ac.,  and  to  the  constructJon  of  a  i 
machine  tor  tha  purpose.  Uany  ma 
have  been  constructed  with  a    ' 


of  grinding  cr  sharpenin 

Sble  of  accommodating 
combinations  of  shapi 


of  the  teeth  ot  which  this  cla^so 

offers  such  numerous  and  varied  eia 
Attempts  have,  however,  been  made  to 
duca  mechanical  appliances  for  effoctit 
combined  objects,  but  the  principle  a 
struction  having  been  defective  am 
accessory  apparatns  wonting  in  complet 
the  results  obtained  have  beien  ansatiafi 
which  has  pr«vented  tha  general  adopt 
such  appliances.  Thia  invention,  then,  I 
its  object  rendering  machines  for  grind 
sharpening  rotatory,  dentatory,  or  se 
cutters,  applicable  to  all  coses  which  car 
in  practice;  and  tide  object  ia  attained 
by  improvements  in  the  mode  of  grind 
sharpening,  and  by  the  combination  wi 
machiQe  of  an  apparatus  which  the  io 
designates  a  metal  hand,  which  enabl 
cutters  to  be  presented  at  an  angle  by 
ot  a  system  ot  movable  axes,  each  havi 
independent   rotary   motion,    so  as   to 


-ocording  to  the  angle  o 

with  oblique  teeth,  according  to  U 

of  the  teeth ;  cuttera  with  helical  te 


the  ob 

teeth.) 
ing  to  the  pitch  ot  the  helix :  and  cnttei 
curved  teeth,  according  to  the  mean  oa 
the  particular  geometrical  or  irrtgular 
The  machine  con^sts  of  a  teble.  having 
thereon  two  Bupporte  or  brocketa  canyi 
axis  on  which  is  mounted  one  end  of  an  oi 
ing  or  adjustable  frame,  the  opposite  ext 
of  which  is  provided  with  a  st«el  sla« 
which  tha  spindle  carrying  the  grim 
works.  This  spindle  is  provided  at  oi 
tremity  with  a  pulley  which  receiv 
motion  from  another  puUey  moonted  I 
transverse  shaft  driven  by  any  suitable 

Tha  frame,  which  is  balanced  in  its  p> 
parallel  to  its  axis,  when  moved  for  adjui 
or  otherwise,  slides,  in  describing  an  Bl 
circle,  against  a  support  fixed  upon  the 
and  when  brought  into  the  moat  suitahli 
tion  for  effecting  the  grinding  or  shwi 
which  it  ia  desired  to  perform,  ia  aecuret 
holt  passing  through  the  support  and  th 
of  the  frame,  and  tightened  by  a  nut. 
upper  part  of  the  support  is  jointed  a 
provided  with  a  oonntorwelght  and  com 
to  the  frame  by  a  rod  ao  bb  to  enable  i 
procating  np-aad-down  motitn  to  be  im] 
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to  tha  Uttt,  kud  to  biinK  it  to  tui;  required 
M^tloD  in  which  it  may  be  fixed  to  the  support 
^  mauw  of  th«  bolt  and  out.  Or  after 
looaming  tha  not,  the  frame  miij  be  moved  u 
Mqnired  in  order  to  cauae  the  grindatoDe  to 
fbUaw  the  ahftpe  of  the  cutters  to  be  Bharpeued. 
A  compound  alide-reat  is  provided  for  the 
beilit?  of  kdjueting  the  poaitloD  of  the  cutter, 
■nd  of  moving  it  Inngitudiniillj  during  the 
OpemtioB  of  grisdiDg  or  Bfaarpening.  Thnt 
Mvtion  of  the  slide-reet  which  givei  the 
HOCitudiul  motion  ia  provided  with  a  bracket 
■r  Mtpport  capable  of  rotutiog  on  »  vertical 
■sb.  and  earrjing  at  iti  upper  part  a  split 
aoekat  tu  which  ii  pivoted  a  split  aleeve  in- 
doaing  a  spindla  fitted  at  one  end  with  a  crank 
kaadla.  The  split  sleeve  is  free  to  tarn  in  the 
■ookat  on  the  aopport,  aud  may  be  placed  at 
anj  required  aDgfe,  and  the  apindle  is  capable 
o(  rotating  in  the  split  sleeve,  the  two  beiog 
retained  in  position  by  a  set  screw.  The  other 
•xtremitj-  of  the  spindle  ia  provided  with  a 
split  bead  through  which  is  passed  a  t«d 
Mving  a  lever  arm  which  carries  the  cutters  to 
he  aharpenad.  This  lever  arm  ia  capable  of 
Wng  laised  or  lowered  at  will,  and  of  sliding 
backwards  or  forwards  in  the  split  head  on 
the  apiodle  in  which  it  is  retained  by  a 


ling  edge — that  ia  to  aa;,  every  part  of  the 
grinding  disc  or  stone  acta  successively  on  tl  ~ 
edge  of  the  tooth,  whilst  the  catter  mov 
longitudinally  so  aa  to  present  every  porti( 
of  the  tooth  in  aucceaaion  to  the  action  of  the 
disc  or  atone.  In  thacase  of  conical  cutters  with 
straight  teeth,  during  the  sharpening  process 
the  generating  line  of  the  cone  £  placed 
horizontally,  and  the  grinding  disc  actr  ■"  "■- 
same  direction  and  in  the  same  mai 
when  operating  on  a  cjlindiical  cutter. 

The  drawing.  Fig.  1,  is  an  elevation  of  the 
machine;  Fig.  2  shows  the  posi 
and  catter,  U,  when  the  latter  ia  conical  with 
inclinnd  teeth  ;  Figs.  3,  4,  5  show  different 
positions  assumed  during  the  process  of 
grinding  by  a  dentat«d  rotating  cutter  with 
curved  teeth.  The  cutter  is  first  placed  on 
the  holder  on  the  lover  arm,  N,  and  the  screw 
that  holds  the  spindle  in  the  split  sleeve  is 
loosened,  when  by  means  of  the  crank  handle, 
M,  rotary  motion  ia  imparted  to  the  spindle, 
and  consequently  to  the  cutter,  K.  It  will  be 
observed  that  tha  apparatus  carrying  the 
cutters  is  composed  of  a  number  of  parts 
which  enable  tba  cutter  to  be  brought  with 
facility  under  the  action  of  the  grindstone, 
hatever  may  be  its  dimensions  or  shape,   ~ 


The  cutter  which  is  placed  on  a  small  the  inclination  of  its  teeth,  and  that  the 
mandrel  flied  b^  screws  to  the  lever  arm  is  generating  line  of  the  tooth  may  always  be 
capable  of  turning  freely  upon  a  smooth  part  brought  parallel  to  the  direction  of  the  motion 
provided  at   the   extremity  of   the  mondceL  I  of  the  carrier,  J,  which,  as  before  described. 


The  lever  arm  als?  carries  a  small  pawl  which 
la  capable  of  assuming  dllTerent  positions  and 
of  angaging  in  the  teeth  of  the  cutter  ao  as  to 
divide  the  teeth  properly.  The  cutter  may 
thus  be  bron^t  with  t^ility  under  the  action 
of  the  grindstone,  whatever  may  be  its  dimen- 
lioBB  or  shape,  or  the  inclination  of  its  teeth, 
and  tba  generating  line  of  the  tooth  may 
dwaya  be  brought  parallel  to  the  direction  of 
the  motion  of  the  slide  which  effects  the  dia- 
placement  of  the  cutter  during  the  operation 
of  sharpening.  In  order  to  sharpen  cutters 
ha-ving  a  non-perforated  stem,  which  con- 
■eqnently  csnnot  be  mounted  on  the  mandrel 
or  catter-holder  described,  it  is  proposed  to  em- 
ploy a  bolder  constructed  in  the  following 
manner: — It  is  composed  of  throe  parts,  one 
of  which  (provided  with  a  V-Bhapt<d  notch)  is 
vunted  to  a  second  part  and  secured  thereto 
by  a  screw,  whilst  the  third  part  consist*  of  a 
(print;  fixed  upon  the  second  port  and  placed 
with  its  extremity,  which  ia  ElighMy  concave, 
imitiediately  above  the  V  notch  in  the  first 
part.  A  small  eowntric  centre  is  provided 
which  supports  the  centre  of  the  cutter  to  be 
■hanwned,  whilst  the  stem  of  the  latter  lies  in 
tho  V  notch  in  the  holder,  where  it  ia  adjusted 
on  ita  true  centre.  This  arrangement  ia 
applicable  to  the  Bharpening  of  rimers  and  all 
toola  which  are  not  perforated  at  the  centre. 
The  sharpening   or  grinding   action  takes 


effects  the  displacement  of  the  cutter  longi- 
tndinally  during  the  operation  of  grinding  or 
sharpening. 


NEW  COLOTJBINa  ]|[ATT£BS. 

THE  well-known  Gorman  company  of  aniUne 
makers  have  recently  obtain^  a  patent 
in  this  country  for  the  production  of  new 
colouring  matters  for  dyeing  and  printing.  The 
invention  couaiBta  first  in  the  production  of 
green  colouring  matters  by  the  action  of  benio- 
tricbloride  on  aromatic  tertiary  amines  in  the 
presence  of  metallic  chlorides,  such  ss  chloride 


.    &c. ; 


secondly,  in  the  production  of  yellow-orange 
and  Ttd  colouring  matters  by  the  action 
of  benzotrichloride  on  phcnola,  all  colouring 
matters  produced  in  such  manner  being  suitable 
for  dyeintr  and  printing.  Under  the  name 
"benzotrichloride"  is  to  be  understood  the 
aubstance  to  which  chemiats  give  the  formula 
CgH[CC]j,  having  an  average  belling  point  of 
215''  C,  which  ia  obtained  by  treating  the 
vnpoiira  of  toluol,  or  chloride  of  benzyl,  with 

Production  of  green  colouring  matters  by  the 
action  of  benzotrichloride  on  aromatic  tertiary 
aminea  :^A11  so-called  aromatic  tertiary  mona- 
mines,  of  which  bimethyl-aniline  (bimethjl- 
phenylamine)  and    methyldiphi 


Eotrichloride,  in  presence  of  metallic  chlorides, 
green  colouring  matters,  which  dye  in  shades 
similsr  to  methyl-green,  slthough  they  are  not 
identical  witli  them,  and  also  differ  in  their 
resistance  to  higher  temperatures.  The  pre- 
sence of  metallic  chlorides  is  not  sbsolutely 
necessary  for  the  productioD  of  smaller  quanti- 
ties of  colouring  matter,  as  beniotricliloride 
and  the  amines  alone,  if  heated  together, 
already  yield  a  green  colouration,  but  for  the 
production  on  a  manufacturing  scale,  and  for  a 
perfect  converaion,  the  addition  of  chloride  is 
needed.  In  producing  the  cohiuring  matter 
from  bimsthjl  aniline  3  parts  of  bimethyl- 
aniline,  2  parts  of  bcnzotri^loride,  and  llpart 
of  dry  chloride  of  zinc  are  heated  in  aa 
enamelled  vesael  for  3  honra  to  110°  C,  under 
constant  stirring.  The  product  obtained  ia 
treated  by  direct  steam  to  distil  all  volatile 
substances  over;  the  residue  is  then  extracted 
by  bailing  water.  FVom  the  filtered  solntioa 
the  colouring  matter  ia  precipitated  by  sodio 
chloride.  The  colouring  matter  thus  obtained 
may  beused  dissolvedin  water  or  spirit  directly 
for  dyeing  and  printing.  By  the  same  process 
lethyldiphenyjamine  is  equally  converted  into 
green  colouring  matter.  In  working  on  a 
large  scale  it  is  sdvantsgeons  to  moderate  the 
very  energetic  action  by  adding  powdered  or 
liquid  substances,  like  send,  salt,  or  hydrocar. 
bona,  that  aerve  to  dilute  without  having  any 
chemical  action. 

Production  of  yellow,  orange,  and  red  colour- 
ing matters  by  the  action  of  benxotrichloride  on 
phenols : — All  so-called  phenols,  of  which 
->henol  naphthol  and  resorcine  may  be  consi- 
tered  as  typical  compounds,  if  heated  with 
beniotricbloride  ore  converted  into  yellow 
colouring  matters,  of  which  the  componnds 
derived  from  phenol  or  naphthol  are  very  Bimi< 
lu  in  their  ohemical  properties  to  amine,  whilat 
the  compound  derived  from  reoorcin  forms  a 
snbstance  very  similar  to  fluorescein,  yielding 
with  bromine,  in  the  same  way  as  fluoresoein, 
orange  and  red  coloured  products  of  eobstitn- 
tion.  In  producing  the  latt«r  oompound  on  a 
manufacturing  scale,  G  parts  of  resorcln  and 
6  parts  of  benzotriuhloride  are  heated  in  aa 
enamelled  vessel  for  several  hours  at  a  tempera- 
ture from  100°  to  120^  C.  The  product  of  tha 
reaction  ia  extracted  by  meoins  of  boiling  water, 
and  forms  a  snbstance  similar  to  fluorCBCein, 
insoluble  in  water,  solobte  in  spirit  or  alkali. 
The  solution  in  alkali  diluted  with  water  shows 
also  fluorescein,  snd  dyes  wool  and  silk,  under 
addition  of  adds  or  alum,  yellow.  It  this  pro- 
duct, auBpended  in  glacial  acetic  acid,  is  treated 
with  a  solution  of  bromine  in  the  same  solvent^ 
and  then  treated  with  an  excess  of  water,  a 
brominated  product  is  obtained  which  is  soluble 
alWali  with  a  red  colour,  and  which  can  ha 
.rifled  in  tha  well-known  process  used  for 
sine,  and  yields  a  colouring  matter  of  similar 
properties. 

Benzotrichloride  has  been  exclusively  men- 
tioned above  sa  the  re-sgent,  but  it  ia  to  be  par- 
ticularly noted  that  inateed  of  benzotrichloride 
also  the  corresponding  bromine  compound,  or 
mixtures  of  both,  may  be  used,  and  that  alao, 
instead  of  the  metallic  chlorides  mentioned 
ibove,  other  metallic  compounds  may  be  applied 
to  accelerate  the  reaction. 

Of  the  tertiary  aromatic  bases,  yielding  tha 
characteristic  reaction  with  bensotrichloride. 
only  those  have  been  mentioned  above  that  are 
at  present  actually  commercially  produced,  aa 
bimethyle-aailine  and  methylediphenylamine, 
and  alao  of  the  phenols  only  phenol,  naphtho), 
and  resorcin  have  been  mentioned  as  being  now 
available  to  manufacturing  chemiats  ;  but  it  is 
to  be  distinctly  underatirad  that  the  present 
invention  includes  as  well  the  use  of  the  corre- 
sponding ethyl^ted  bases  M  well  as  the  bomo- 
loguea  of  phenol  and  the  isomeric  compounds 
of  resorcin,  as  they  all  yield  colouring  matter 
with  ben  so  trichloride.  The  proportions  given 
may  be  varied  within  considerable  limita. 


TEE  "TRIPLEX"  OB  "HESPERUS 
STAR  "  LAUP. 

FHE   "Triplex"  or  " H^spems  Slsr "   Lamp, 


of  a  lam<)  w^nc'a  ^i» 


place  In  a  direction  at  nght  angles  to  the  cut-   typiod  compounds,  yield  by  the  wAion  ol  \ien>\t,&  (emi«im<A  T,tiA.    '^^^  \Km«  '^»^  <D.i<i».  -w.Si&i 
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•mnged,  ■ftn'  quite  a  navel  fubion,  id  >  trianp aUr 
form— eich  wick,  Lowerer,  beinf  fappliad  with  a 
■rpariLte  dSTutiug  ecrew.  Tlia  three  Ssm^s  are  qnita 
distinct,  but  the  combined  li^ht  ii  the  wuat  brilliaDt 
we  ha»B  yet  bmii.  The  illanjiriitinp  power  ii 
mierttd  to  he  tqnkl  to  45  ppsrm  eandleii,  a<  demon' 
etnted  hj  Frotttfor  Pepper.  It  in  tliiiii  the  moit 
pow«rfttl  Ump  ;et  hronght  before  the  pnblie.  The 
oonranption  of  oil  U  1  pint  in  5  hours,  being  rery 
email  in  proportion  to  the  great  amonnt  of  lieht 
girto-  Far  domeatio  use,  an  a  tahte  Ump,  it  tiM 
also  anothFr  great  idrintaire— viz.,  the  hrat  only 
liies  r  pec  hour  ta  a  room  of  l,S'iO  cubia  Irtt.  The 
eiperioient  eelahlithiEK  this  fact  wai,  we  are 
umred  by  the  makem,  tried  in  J")/,  when  the 
teniperatnre  was  75^  in  the  shade.    We  beliere  tho 

* — "-reri,    who   an  well  known    as    eeela 

rt  metal- «ork»ri,  were  indneed  to  devote 
tion  to  this  matt-r,  in  the  first  leitance, 
00  MnoDctoilhe  difficnltf  inoMaining  a  suScivntly 
powerfnlpariiffin  lamp  for  churrhii  and  other  bnild- 
inRi  where  gK<  enuld  sot  be  n<«3.  One  great  saTing 
in  SHoh  eases  with  the  "  Triplex  "  is,  tbat  it  miBirei 
fewer  fittinn  than  any  other  lamp—for  instance. 
fODT  trhilei  tanps  wonld  give  Dparly  as  mneh  light 
M  right  dupW  lamps  ;  therefore  a  4  arm  pendant 
eonid  taa  enbiUtuted  for  ona  of  8  arms  fitted  with 
duplex  laaipe,  thni  MTing  the  eo-t  of  tbe  foni  addi- 
tional aima,  and  the  Imnbla  of  atteadiug  to  eight 
lampa  iutaad  of  fonr. 


n^  the  enriKoe  ifl  onrrra  :  oi 
in  length,  it  cannot  nnder 
gat  snrfaM,  and  one  of  the  greatest  objeetiou  to 
recnt  files  ii  thit  the  original  oarre  ii  not  majnlained. 
'{be  most  expert  meohanio,  howerer,  oannot  more  a 
tile  in  a  stimigbt  line,  and  the  cnrre  of  the  file 
it  nsuallj  aboat  anffieient  to  oompeosate  for  the 
lariation  of  the  stroke  from  a  horizontal  plaoe.  The 
liTel  of  the  teeth  aerosa  the  Gl«  may  eith'ir  be  fiat  or 
nlightly  ronndiog,  bntin  no  case  should  it  be  hollow, 
fur  in  that  ease  the  two  file  edges  would  oat  two 

For  conm  inrfaees  a  flat  file  iealnally  employpd, 
liut  for  ceneaTe  inrfBOes  the  file  mnit  bo  giron  ■ 
ity  greater  tlian  the  eonoaTity  oF  the  work,  » 
'    ired  part  of  tbe  file  may  he  brought 


HOW  TO  USE  A  FILE.* 
Bt  Joibtia  Boie,  M-E. 

TEE  ticelleEce  of  a  piiceof  work  operated  npOD 
by  a  file  ii  only  limited  by  the  skilfnlneaa  of 
tb«  operator,  beoanse  a  file  un  be  made  of  asy  re- 
((Uind  form  and  sin,  and  the  qnaotity  at  metal  it 
will  cut  away  and  the  location  of  tbe  ume  msy  be 
Taiied  at  will ;  bene*  it  ia  erident  that  it  ii  po»iblt 
to  perfonu  with  the  file  everj  cutting  operation 
Maignable  to  eteel  tools. 

The  leritimate  nee  of  the  file  may  be  claasod  ondd 
foor  hea^pgii :  1.  The  rpmoral  ot  etirplat  metal.  S. 
To  correet  ermn  in  the  truth  of  work  that  hat  been 
-operated  npon  by  sooh  maehioe  tools  a*  the  planer 
jad  sb^MC.  3.  The  producttioa  of  pmal)  istrioata  or 
UTeKalir  forma.  4-  To  fit  work  together  more 
JMonrat^  than  can  be  dona  by  the  use  of  othft 
tool*.  With  retereice  to  tke  firrt,  the  domain  ol 
tbe  file  hai  of  late  years  been  greatly  oironmHjribed 
by  the  introdnotion  ot  tppoial  machinet  which  will 
<Sniah  small  work  suSdeDtly  accurate  to  render  sob- 
geqnent  Sling  nnneeeHary.  As  a  correcting  proeaii, 
hawem,  filing  still  maintain*  a  pre-emiDEDt  pa«itioE. 
koB  the  faet  that  no  other  tool  oao  be  ao  delieatel* 
or  misntely  ^>iilied,  and  it  ia  found  that  work 
prodoeed  by  special  or  other  machine  tools,  thongh 
■nSclantly  trae  tor  ordinary  purposes,  yet  require 
.  conectioo  in  all  eaua  where  the  atmoit  attainaUe 
ciactitnde  and  smonthnosn  are  required.  One  of  th< 
mninrMionsfatthuittob'fooDdiathaFactthstwork 
to  be  operated  cpon  inepeeial  maehir.eireqnirestobc 
held  or  clamped  firmly,  and  as  a  n->oU  is  almost  in. 
eritably  sprung.  Another  reason  i>  that  in  filing, 
the  work,  undamped  and  therefore  unipmng,  may 
be  tried  to  ite  place  or  to  sange,  &a.,  and  any 
detsotahlo  eircr  remedied.  Oa  large  work  this  la 
enpeoially  the  case,  and  for  this  reason  tbe  file  ie 
almost  the  only  finishing  tool  In  the  production  of 
■mall,  intrioate,  or  irregular  forma,  the  Sis  is  either 
used  to  originate  a  cutter  or  tool  to  be  used  in  a 
macbiae  tool,  or  if  but  fen  of  the  pieces  are 
lequired,  it  is  applied  direct  to  get  ont  the 


Itiaalways-daairable  that  the  aurface  to  bo  filed 
thonld  lie  boriiontally  lerel,  and  for  ordinary  work 
the  face  to  be  filed  rhonld  bo  almut  tha  same  height 
Hthe  operator's  elbow.  If  the  work  is  largo  and 
reqairea  a  long  reach,  it  ia  better  to  be  lower,  nbile 
it  ft  ia  Tory  small,  so  that  bat  little  prc-cure  ii  re- 
quired npon  tbe  file,  it  may  be  placid  higher,  ^o  aa 
tt  render  les«  atooping  necnpury,  and  thu  eje  may 
beabletoaddiUacrutiny  t3  the  lento  o!  fueling  of 
the  hand,  upon  which  principally  aucceisful  prjctio- 
dependa.  When  the  work  u  lerel  with  the  elbow, 
the  first  joint  of  the  arm  ia  in  a  line  with  the  force 
requirod  to  pn-h  the  file,  which  places  less  atravn 
noon  the  arm.  Thia  ia  of  ^reat  cDQi'qncnce  in  filing 
enipped  surfaces  or  remoring  a  qiiatitliy  of  metal. 

The  teeth  of  a  file  ara  uBtqiial  in  height,  and  an 
the  file  warpa  in  hardrning,  it  in  erident  that,  erer 
Mppoaing  the  operator  to  more  tiie  file  in  a  straight 
I^,  the  eorfaco  filed  wonld  not  he  straight;  hinci' 
files  to  bo  naed  upon  flat  anrfaces  should  be  thiokeat 
in  tho  middle,  ar.d  thinner  at  each  end  of  thuir 
lengUis.  Thie  girce  to  the  surface  of  the  teeth  tup-< 
a  curre  or  sweep  in  the  length  of  the  file,  ao  that  if  i'. 
■hould  warp  sli(rhlly  in  the  hardening  procean,  tb.' 
cffiictia  to  merely  lesson  tbe  sKcep  on  one  ride  and  in 
create  iton  tho  other.  Thi^iia  of  but  little  cotiseqnencc, 
bcpanac  by  alt'iring  Iha  height  of  tin  rtspcctiTi- 
ends  ef  the  fi'.c  to  the  work,  any  part  of  the  file  tans 
be  brought  into  contact  a'ith  tho  woi  k,  and  ite  actiou 
looted  to  any  r  quired  part  of  tho  work.  If  tho 
*  Froa  tbe  Scimt^c  Amtrktm. 


eondition  of  that  larfaci  haa  been  entirely  ehaqed 
In  tereml  regione  it  has  been  broken  m  &o«|b 
bant  by  MplosiTe  action,  Ihonch  donbtleu  tht  nd 
pToeesB  In  which  eneb  ohangea  wwo  wwii^hlwiaa 
proaew  of  coBtraeBon,  the  emit  doeinir  inspoBtta 
nndeni.  In  other  repoua  we  sea  mnltitadiBaai  agr- 
TogBtiasii,  where  the  sani-plaatio  eront  kas  shrieclU 
■p,  BO  to  speak,  npon  tha  eonti>atad  nnelcM.  h 
some  plaeMtnightyslopea  can  baaeaa.na  ia  theBti 
at  Sereii^  (really  a  great  pUio)  the  whole  snifMa 
of  which  (exlecding  orar  many  hundred  thensasdi 
ot  square  miles)  ilopr^  gently  downwards  on  allar 
side  of  a  rort  of  ridge- tine,  which  diridei  that  gnsl 
plain  into  two  nearly  equal  parte.  Bat  the  ibhI 
charaotcriatio  feature  ia  the  exietanee  of  enceaea 
n  nmbere  of  eraters  o*er  the  greatar  part  of  tbe  Boas't 
that  any  desired  part  of  tbe  file  may  ha  brought  into  aorface,  whioh  prasala  an  appaaraBae  dosily  ■•■ 
lontaet  with  tbe  vork,  notirith-'landing  a  slight '  Mmbling  that  which  would  be  ahown  if  a  peal  el 
iiregalariby  in  the  curve  of  the  fila.  A  roand  61g  deep  and  ratlto  lenaciou  nuid  into  whsw  hulnds 
-hould  alwjyi  be  a  triSe  smaller  in  diameter  th:in  1  of  alonea  bad  bean  thrown.  A  tbaory  of  tka  odgB 
ihe  hole  it  ia  to  he  med  apon,  and  before  ia-ertiT.g  I  of  thia  appearance  it  diaeuased  by  mo  in  the  Ami 
It  in  thehole  theFTeihouId  bo  cast  along  tho  length  number  of  tho  .Brl^rui^ia  Magasine.  Parts  of  iW 
^f  tbe  file  while  the  latter  ia  reroWed  slowly  in  the  I  earth'a  enrfaoe  may  at  one  time  fakTa  rwmiUed  thai 
lingers.  By  this  means  we  may  select  the  cnrre  in  !  different  parts  ot  the  moon's  anrfaee.  when  Gnt  a 
the  length  ot  tbo  file,  and  bring  it  to  bear  npon  the  rolid  cmst  wae  formed,  hundrada  of  millioaa  ofyan 
workto  aa  to  aroid  filieg  theedgei  away.  ago.     But   there    ia    ecaroely    a   aiogle    terreabial 

U  we  c!o>oly  examine  a  fiat,  aqnare,  or  half  ronnd  r'gion  where  tbe  action  of  mr  asd  water  has  ml 
ile,  we  ahall  find  that  Ih^  cutting  edge  of  tbe  tspth  |  remored  all  traeoa  of  the  oriainal  anrfaee.  In  soae 
iloea  cot  come  fully  up  at  tbe  corner  ;  hence  neither  pliicea  the  cmat  baa  not  only  been  ooreiied  repeataOf 
it  them  will  file  a  cl«aii  comer,  but  leaie  it  r)«hLly  |  with  deposila  of  dilttrcnt  kiodt,  but  Mch  (doimrii 
round.  To  remedy  thi«  d>>rect  tbe  only  plun  ia  to  j  deposit  has  been  cut  tbroBgb  b^  numiof  watsr,  ar 
(rind  away  the  id^o  of  tbe  fiat  or  one  aide  ot  the  ,  Dca'on  away  by  tbe  longcontmned  aotioo  ot  KB- 
^nare  file,  making  it  smooth,  or  at  Intst  ao  thit  the  I  warea,  or  in  alh(?r  w:iya  dcnnded,  nntil  not  the 
leelh  points  will  meet  the  corner.  Care  should  bo  :  fai^iln-t  i<!ci  ot  the  former  aspect  erRi  of  any  siEgb 
talien  to  eelcct  tbe  wont  side  of  thn  file  to  grind  ^  depoait,  far  Ims  of  tbe  origin^  eraet,  can  be  tonud 
•way,  ami   thia  will  be  the  side    bolloweat  in   ita  '  from  a  mere  study  of  the  present  aufaoe. 

Lgth.     Somttlmoi  a  smooth  hnit  round  file  ia  o'ed  ,      ^  „o„,d  ^^  „„^g^  howerer,  to  asanme  that  tbt 
._oon  ban  greatly  changed  aince  the  lima  when  sb 
,      ,  ,,  '  was  pateing  tlirough  thesamo  etage  of  planetarylih 
edge  left  I  „  our  own  earth.     It  may  be  that  when  Grat  fotmrd. 
object  j  ^^  ^.tber  when   first    her  cruet  was  solidified,  the 
iinat  a    q,q^q  „„  i„  nearly  th^  same  general  condition  u  at 
""  eaeat.     ^Ve  ara  apt  to  assume  rather  tno  eeai- 

ntly  that,  it  a  planet  is  not  now  tha  abode  of  life, 
must  onoe  bare  been  so,  or  will  one  day  becoiM 
.□b.  Our  limited  range  of  riew  doee  not  entbls 
I  to  peiceire  any  pnrpoBO  which  a  planet  eia 
,..,.,,  .....         poeiibly      lubame,      ricept     to      aopport     liiini 

In  n..ng  parallel  filw  for  keyways  .t  la  often  ^iu„,  ;  i^t  in  reality  there  may  be  other  pn 
aeces-ip  to  EbibIi  With  the  end  of  tbe  file  only,  ao  ,„  ^„^  import»nt  for  which  a  planet  ia 
*B  to  take  any  roundness  in  the  key  way  Burfaoe.  It  .part  always  from  the  postibUity  that  -  ■■ 
:B  to  be  oapccially  noted  that  by  gitmg  the  file  a  ^f  ^^^^.^  belongs  only  to  oor  1imiU 
iligbt  lateral  motion  at  each  forward  stroke  and  of  the  meaning  ot  tbn  universe.  If  o 
■ereningtbe  direction  of  that  motion,  so  tbat  tha  ^n  a  fruit  could  rea-on  aboat  that  fruit  we  cas 
jle  marks  cro.s  there  will  he  less  liabihty  for  the  j„^„g  th.t  t^,,  ^ould  be  apt  to  regard  the  sa»i»l 
lie  to  pin.  and  the  file  wdl  cut  more  tree^,  but  with  ^f  Stores  like  them.ei.ei  a.  the  one  purpose  Xi 
•  lateral  motion,  from  right  to  loft  the  file  outs  gn^b  fraita  could  by  any  po-aibility  fulfiL^hiybsr 
^leanest.  This  is  btc ansa  the  deepest  serratioDS  r^ce  of  creatures  might  still  regard  the  fruit  a,  only 
intended  to  scrre  for  fai>d  in  eoms  waj  or  othir. 
,.  ,  J  Tut  quite  poseibty  far  other  purposes  might  be  tnl- 

-  partial  draw-    fiHed  by  tbe  frnit.     For  instance,  to  oatno  only  iW, 

;  motion.  For  fin.ahmj  '"y  light  strokos  ;^  „;  gj  ^y  falling  to  the  eart*.,  g.re  birli  te  i 
'i  =?  *?ir'  ^t'u  «f''"-fil'."B  !*'"»''•""=  "''*'  noble  tree,  who.0  wood  night  he  faahionri  ia*-. 
.th  files  before  the  draw-finog  is  begun  and  to  ^^joles  ot  far  more  imporlanco  to  msn  than  tie 
mt  pinning    a   frwuont  application    of  chalk  nourishment  which  tho  food  could  afford  hi«. 

d  ba  giren  to  the  file  teeth.  „       .i.  ■        •  i  ..  n.,      i  .l 

Now  the  moon  is   nit  moroly  a  satellite  of  lb« 

—  earth.     She  is  a  planet,  circling  around  tbe  sao  u 

the  earth  and  the  other  planets  do,  large  enoogh  ts 
rapport  more  liriog    ereatnr-     " 


in  which  case  tbe  smoother  ] , 
ihe  file  the  better. 

Site  edge  files  are  those  which  hare  oi 
icithout  teeth,  so  that  it  will  not  cut,  ._ 

heing  to  enable  that  edge  to   be  mored  a.,  _ 

lange  or  projection  of  the  work  without  cutting  it,  , 

laamlfl,  howerer, it  will  beronndthatentliog  the  \ 

le>th  on  one  side,  throws  a  burr  orer  the  edge,  and  j 

it  is  necessary,  unless  ia  rery  fine  piles,  to  pass  the  , 

tafo  edge  over  the  grindstone  to  make  it  abaolntaly  , 


rss. 


entire  continent  of  Aria,  i 
important  member  of  the  solar  system. 
'    possibly  she  nerer  has  been,  and  certainly  it  le 


CHANQES  Itr  TEE  MOON.* 

Bl  ElCHABD   A.  PbOCTOR. 

J-HE  moon,  with  her  multitodinous  cr.to    ,  „„,  „..„  „„  „„„  ,„„,„„  „  „„ 

J.      beonnfarouritesobjectofstudyainoefirattbo    ^uk^l,  that  aha  erer  will  be,  tbe  abode  ot  liriq 
telepoope  wae  inreuted  sand  yet,  perhapa,  there  are    oreatoree-     Tet,  qnito  apart  from  Ue  useful  lifW 

■"       ?i°m"      '^"i'"'!'^!!^-"  "..r^r.s^    •'"'  »*f'"^»  ■"•  f'""  ''^  '"''°°  "  proJuoiig  Wo, 

...„  „.w..»_.<  »..._._....    ^„^  f„n,  other  serrices  abe  rendeTB  tona,ilmayarll 

be  that,  eren  as  a  planet,  she  may  hare  other  wort 

to  do  than  to  eopport  life — work  which,  with  all  en 

aoienea.  we  may  be  at  preaent  no  better  able  (e  eei' 

"       '       "  theralueofviwi 


_.  _  profitably  purfued.  There  are  not  many  students 
at  a<-tranan:y  at  this  moment  who  wonld  venture  to 
^ipress  a  confident  opinioo  either  as  to  the  moon's 
preaent  condition  ores  to  her  put  history,  andthoae 
vbo  wonld  are  thane  nbo  know  least  aboi '     "  ~ 


withtkepiae 
,,    ..  ,     of  tha  nnirene  tbat  planota  aboald  oecaaioBally  te 
^ortd,  it  19    „„icj    „  that  aeede  whioh  fall  on  deaart  placti 
"'■^1.7'    should  U  wasted. 

'"'™*'"  1  baro  been  lad  to  make  theae  remarks  by  noti>( 
imbled  the  jj^g  anxious  care  with  which  some  moden  Ma- 
s  Daring  g^^gig^  .n  aearohing  for  eigni  of  change  in  iU 
with  theeipresa  obirotof  proriogtbat  tbeii 
i  a  dead  world.  There  ia  one  spot,  tha  Imr 
Lo  diametrr,Bhict 


.nhieet-     It  is  ea.y  to  spe^  ot  the  moon  as  a  dead  f„  building  hou«(s  or  shipa.    And  poaaibl] 

..orld,  and  yory  likely  she  is  in  a  sense  dead  ;  hat  it  other  hand,  it  may  accord  qoite  aa  weU  with 

tho  statement  IS  intended  to  imply  that  she  reeomblod  of  the  onirerse  that  planota  ebonld  oecaais 

lur  own  earth  when  ahe  was  a  hyini  world,  it  la  „„i^,  „  that  aeoda  whioh  fall  on  deaai 

»Uy  altOfethererroneens.  It  la  diffli 
.  -  jtudy  tbe  moon  through  a  teleaeope  of  oa 
power,  to  bclierc  that  the  moon  erer  reaa 
earth  in  being  qhithed  wit'i  regelation,  : 
seas,  lakes,  and  rirert,  in  being  eoreloped  by  a 

raosphero  Ilk- enr  own,  or  in  bearing  on  her  ani , 

many  races  of  living  creatures.     If  wi  consider  the  of  Plat«.-«r.-r  .-u.,,., 

"'^^"ri.''  TS''  ^'"'  they  hare  aoratiniaed  with  eaeeplion.     . 

'cr  be  like  the  moon,  ^omo  among  them  are  satUfied  that,  aa  day  piognMH 

*'  on  this  cnttor-fluor,  the  anrfaee  darken-,  as  Vmofi 

'"  some  form  ot    regotation   apread    otit  it,  or  soinr 

^^  chemical  change  took  place.     Othrrs,  howerer,  ksn 

"*  been  hardhearted  enough  to   arsert  that  tbe  lar- 

17  posed  darkeningiaonly  aneffpct  oFcOLtrast.    Tkrs, 

"*  again.  Schmidt,  of  Athens,  who  b*i  giren  Ihe  bcl 

]^  part  of  his  life  to  tbe  atndy  ot  tbe  moon.  annoannJ 
elaren  years  ago  that  a  crater  called  Linaiaas, « 
Linni,  bad  locently  disapprarcd  from  riaw  ;  aad  si 

,-  .,    -       ,■  ...        I-  1       I  ■  ■-    „  this    orator  was    certainly    fire    or    aii    miles  i" 

part    tbe  smtaoa  with    which    ahe   was    onHinally  31,0,^^,  and  probably  deep,  when  MiilerBaieii* 

formed.    In  many  pl«ies  molten  ^.r  has  ponrea  „.p  rf  tl,e  moin,  it  simecfas  though  soma  mil^T 

forth  trom^eiatarior,  and  oorered  the  original  ,oiE,niediatBrbanoe  bad  l^onpUoe,  by  which  eitWr 

anrfaoi.     Moreotar,   BBgoastionably  tbe    onginal  ^^  ,^^^  ^^  i„„  jh^  „p  ^r  ite  liAy  waDt  h«l 

'  *  Tnm  the  Sshe.  been  thrown  down.    Here  again  aoaaa   ware  mm' 


cnlt  to  beliera  that  she  will 

Ercnit  our  atmoaphere  were  in  some  way  rer 

rare  as  that  of  the  moon,  if  the  sea°  and  oce 

interior,  if  not  only  all  forma  of  rrgctttion 
alroyed,  hut  all  tbe  masses  of  vegetable  mal 
Biialingon  tho  earth  were  in  aomt  way  remo 
would  yet  preaent,  from  the  moon'n  diatancr,  n 
ns'pect  entirely  diderent  from  tbat  which  tbe  moo 
pro'onts  to  u^  Uiilies  appenranco)  are  allogethi 
deceptire,  the  present  anrfaee  ot  the 
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BMr  ■iniwu.  whence  it  irai  ta  ba  mfprrcd  that  bo 
daag*  bad  l^eii  pUce-  And  oow  Dr.  EIrin,  nf 
Et9oi  inform  lu  tut  near  the  oeotrs  of  the  moon'i 
diie  *  saw  aain,  two  or  tbrM  miles  in  diamater, 
bM  formed wbnwaMufonaarlfMnited.  Batinphoto- 
inpbs  ot  the  dimb  taken  mere  than  thirteen  rean 
as*  agn  of  thii  orater  «aii  be  traced,  which  preienl 
Bahom  regaidinK  itaa  a  new  formation,  tliongh  not 
BecMBBiib  praelMinH  the  idea  that  a  ehanite  of  nme 
Mrt  may  haTe  taktn  place-  The  eTidgnce  for  and 
Bf^nat  ahange  ia  too  Tolanuaeoe  for  theia  Aolamiui, 
ud  I  woold  refer  the  reader  eurioaii  in  aneh  matien 
t»  the  pafrra  of  tha  Aoffiut  ncmber  of  tlia  Con- 
tMMporary  ITai'ieui,  where  I  hare  coTisider«l  thii  eaie 
and  othera  at  eome  length.  It  oeitiunly  is|fKeBtt 
iingalM' idCM  to  caoeeiTe  that  the  rant  Bnrface  of 
tta  nooti,  aoKe  fittern  millions  of  cquare  milu  in 
ntant,  la  a  utace  of  absolute  lilenoe  and  dceoUtion. 
Bat  it  mmt  beoonfeaard  that  theeridence  of  cbanBe 
ii  not  aaliFfaetari,  while  endaiica  o(  such  ijrtrina- 
lia  abaeg*!  at  «e  aanoeiata  with  tha  exliUcea  of  life 
MHU  wanting  altogethtr. 


lEISAFPLICATIOHOrFHOTOSRAPHT 
TO  THE  FRODUCTIOSr  OF  PBINTINO 
SURFACES  AND  PICTURES  IN 
PIOKENr— in." 

BtThovab  B01.AH,  Esq.,  F.C.S. 
Xilne  Znsra'TiiiK  on  Uetal  Plntea. 


thia  glati  plate,  when  we  shall  Gad  remainiDg  the 
hihiminonB  nproduotion  ot  a  page  of  letteriireai, 
which  I  can  show  ;od  hr  meana  of  the  lantern. 
Our  flnt  plate  ia  now  lufficiantlT  etched,  and  whan 
I  haTs  cleared  off  all  the  bitumen,  by  mbbing  with 
a  r>«  and  hemcla,  the  plate  will  ha  rend^  for  the 
printer     It  ii  now  clean,  and  I  will  hand  it  round 

Mr.  Barker  has  new  the  hitnmen  image  on  the 
glvs  plate,  reti^;  tor  the  lantern  ;  the  image  ia  now 
on  tha  lareen.aiidyon  tee  how  ahorp  and  well  dtfinecl 
the  linea  are;  I  take  the  ptate  ont,  and  if  you 
examine  it,  ;ou  will  notice  that  the  letti>ra  are 
r«!edon  the  ploas — therhdn^ja)  tou  know ,  formed 
of  insoluhle  bitamsn.  If  we  wish  to  etch  the  glaes, 
it  is  mcnl^  necetaary  to  expo&a  It  to  the  action  of 
hjdiofloaric  acid,  &s  I  do  now. 

So  much  for  the  line-eiigmTina  proceia  of  KlJpce  ; 

bot  before  yon  go  I  want  to  show  you  that  rtry 

perfoot  hiiH-tone  transparency  pictures  may  ba  pro- 

rtnoed  by  menna  ot  bitumen.    Here  am  fo:ue  pii-cn 

of   sheet  eelatinn,   and  tame  pirccs  of  tulc,    wh'ch 

hare  bieen  Tarniahed  en  01c  side  with   bilnniinnu'< 

Tamiph.    I  hold  two  of  these,  one  Uir^g  on  tula  Knd 

the  other  on  gelatine,  over  sgainst  the  lime-light, 

and  yon  m-rcly  a*o  erin  filmi  of  bitumen,  hut  no 

imaee.     There  is,  howerer,  in  each  rago  a  picture  of 

■oliiMe  bitumen  imbedded  b  the  filme,  an.)  I  will 

b  Mr.  Barker  to  dit&olre  away  tha  soluhle  portions, 

aa  to  lay  bare  this  hidden  image.    He  will  use  a 

izture  of  oil  of  tnrpentine  and  beniole  ai  a  solrant. 

luppoting  that  the  Tarnished  side  of  the  tola  or 


the  film  of  iron  ii  diasolTcd  off  by  meani  ot  dilate 
ailphoric  acid,  leaTiog  the  copper  plate  as  good  aa 
erer.  The  film  of  iron,  although  ao  thin  aa  not  to 
injure  the  printing  qnalities  of  the  plate,  ia  nera^ 
tbaleea  aofficiently  thick  to  proteet  tha  copper  from 
ijijnry  in  printing.  The  plate  havinfi  bean  freed 
from  the  first  worn-ont  film  of  iron,  u  onee  mora 
coated  with  a  laytr  of  iron,  and  ia  again  ready  far 
nw.  When  the  second  film  of  iron  ia  uaarlr  worn 
Away,  and  tbs  printer  approaches  near  to  tM  true 
.mrface  of  the  copper  plate,  tbe  iron  is  again 
illssolfed  away,  and  a  now  coating  of  iron  iapat  on. 
.Iccording  to  this  ^yetoDi,  one  really  prints  rather 
fmmacuboEtbe  plate  than  Trom  the  original  plate, 
and  new  casta  are  made  aa  required. 

Hera  are  some  admirable  apeeimaoi  of  photo* 
i..raphia  engraTing  by  Sir.  Dalloa,  a  gentleman  who 
[4  alwajB  to  the  fore  in  mattere  eonnaeted  with 
j.hoto-meohanical  pricttng.* 

Before  yon  go  I  wiah  to  Sail  your  attentioa  to  a 
cFry  rimplc  nnd  eipedilioua  wjiy  of  making  engiared 
pl:itea  from  line  lubjpeta.  Here  ia  a  pbato>Iitha- 
l-raphic  trannror  made  from  apoaitire  instead  of  frem 
a  nrgatire,  as  is  usually  Iho  ca<e.  Ton  see  that  the 
ground  ia  black,  and  tha  linea  are  white;  in  fact,  by 
Ur  the  greater  port  of  it)  eurfaee  ia  hlack.^    ' 


, .  ""g  that  th 
gelatine  ia  ^oced  in  contact  with  the  ne^tira,  and 

^—.^  _„_._ „ „,^„.  the  light  is  allowed  to  ahine  through  it,  those  parta 

TTT:  now  go  back  to  the  fir.t  photographio  pro-  of  the  bitumen  film  which  are  UL.to  the  perfiotij 
W  eeaa  diacoT«red--that  ia  to  aay,  the  fint  pro-  ™"P""nt  P»^  »^  "■«  n«l»ti.e,  become  ineolublo, 
MM  which  ga»B  photographic  r*pr«'»ntotiona  wLieh  ^  it  tij,  all  throogh.  Now.  those  parts  ol  the 
SDbU  be  expoeed  to  light  wlihont  destruction- tha  ^^  "'"'='■  ""  "P''^''  '"'  'T';?'",1'.E*''^  ^  v  ? 
Ulamen  ^cen  of  the  hard-wockiag  and  patient  ifgali«,.do  mA,**^""  insoluble  tU  ttrongh  but 
Nilpe*.  fida  iBTestigator  noticed  that  the  residua  » '?''°  ^""o'uWe  bitomen  la  formed  on  the  aiafaca 
Ut^  the  drying  oToertain  Taraishea  became  in.  of  the Irtnmen  film,  this  Jiin  Torjing  In  thichnese 
Nhhle  It  eipoanrebo  light.  Ahont  the  year  1814  oMorfidg  to  the  amount  of  light  which  hae  gixen 
heeoreredmetdDhiteewith  a  bitnminooa  nmiih,  ""*»■'  """^ 
ia|i»i.J  them  in  the  camera  obacura,  and  after  ex. 
reran  be  fnbjeoted  them  to  the  aotion  of  simLtar 
MtfVBta  to  thoae  originally  emtiloyed  in  making  tha 
nn>tab.  Undir  thsae  cirennutancea  thoiC  parta  of 
tha  Sim  irfaicb  had  been  eipoSFd  to  strong  lizht 
lahaed  to  dissolTC,  while  tha  unexposed  paita  dis- 
eolnd,  a  negatire  image  being  Ihna  formed 


leforehand.  So  much  uf  Ihe  paper  being  eorered 
i<ith  printing  luk,  and  fo  little  being  white,  moist, 
[>nd  gelatinous,  the  transfer  will  slide  OTer  the  rine 
Iilate,  and  wB  shall  merely  get  a  smear.  Here  it  ia, 
1  bare  here  another  traaafer  similar  to  the  laat,  ei- 
oepting  that  white  patches  are  intmdaced  on  it 
ifherever  they  can  be  introilueed  without  falling  foul 
(f  the  picture.     Thia  ia  done  by  painting  on  tha  Irana- 


_,...    .  i  thia  negatira  image  into  a 

feriB*<i  tliwe  pwts  of  the  metal  which  were  rni- 
eawwd  I9  bitaminooi  matter  were  darkened  by  the 
Tipcnr  of  iodine,  and  tbe  bitnmen  waa  then  remaieii 
tvtkanaaot  *  norepowerful  aolrrnt.     By 


Tsmiahed  and  cipoaed  getatii . 

•heet  of  this  kind  into  the  solrenta,  and  note  tha 
rffoot.  When  tha  film  ia  made  insoluble  all  through, 
it  rcifists  the  action  and  remains  on  the  sale ;  bnt 
where  only  a  skin  of  inaoluble  bitamen  exists  on  the 
i^urfaee  of  the  film,  thn  soUeTits  loosen  and  diaeolre 
ihe  bitumen  from  underneath  this  shin,  and  away 
it  Boats.  Now  you  can  underataud  why  the 
bitumen  proce'S,  in  ita  ordinary  form,  ia  onl; 
adapted  for  "  '     "         -      ■  ■    .    • 


tranafer  down  1 
properly,  and  we  bare 
Aa  tha  white  patches  . 
them  OTer,  and  yon 
eTcrywhero  except  wh 
ere  bare.  Tha  ceyBri 
denser  '      "  "  " 

etched  by  d 

nitric  acid,  and  allow  it  to  remain  a  tew  minntee. 
I  now  clean  off  the  ink,  andyon  see  the  line*  are 
iingraTed  on  the  line  plate.  The  plate  may  now  be 
printed  from  in  the  co -'-*-  — .   --  —  — —  :• 


I  perfect  image  oa  tbe  metal. 
re  now  dona  with,  I  rarnish 
ce  that  the  lino  is  coTered 
re  the  lines  of  the  engraving 
f  on  tha  line  i>  now  made 
listing  with  main,  aa  I  ti- 


nnd  whit< 


n  of  a  cntable  acid  to  ... 

al  Aa  bun  parta  ware  disaolTtd  away, 

igiaaeJ  platae  were  obtained.    Here  is  ■  i-peciiuen  i 

hitnmMi  or  mineral  pitch — a    subilance    wbiob 

'       "        -'       --'raof  the  world.     Let  ns  powdt 


Now,  it 
1^  I  liiclure  iiitact,  « 
^  I  parent  modii 
.d!'"7    P'^ 


the  copper-, —  ,_.    . 

..,,.,.....«..  ^  .U..J".  ™  .«  ^-....u.v     't  metal  for  deep  plate-printing,  it 

ich  at  line  engraTings  or  letter-  '  m^J  ^  reprodaoed  by  the  electrotype  prooesa. 
I  wi'-h  to  preserre  the  half  tont  I  ■ 

it  expose  throogh  the  ti 


(talc  . 


ne)» 


THECOXPOSIIION  ANDWOREINfldP 
ALL0T8.-II.t 
Bronae  AUoyi. 

A  BRONZE  in  imitation  of  gold  may  be  mad«  ot 
IS'S  parta  copper,  3b  parts  tin  and  1  ^ati 


of  tiis  iniolnble  image,  whatercr  it* 

Tknee!,    being    in    contact     with     the    trana- 

t   support.     Those  friats  which  Mr.   Barker 

inma  mm n — i — —      .«.  u.  puHupr     .'eloping  Were  done   in  thia  way,   the   talc  or 

aUta*.  and  pour  beniole  on  it;  you  see  that  it  die.  Hatine  being  placed  in  contact  with  the  nCEative 
■drw  quite  eaaily,  and  the  solution  runs  freely  ^^,  """"  thickness  of  tale  or  gelatine  does  not 
IknDgh  tbit  Mper  Slter.  Yon  see  that  the  solution  "'''^«  '»■  ■?"•«•  icf  if  ^rX'^'  i..  ,""  t-^ 
ia  abowt  ■■  tESfc  M  eollodion,  or  perhaps,  rUihar  ■  """«  ^\'  ^"'^  "^'.^  «"»»  J,  thoughl  of  making 
lUnaef.  Now,  here  ia  a  carefully  cleaned  oopper  |  bitumen  transparencies  by  this  method  0/ P'jntinR 
pUe,  sneh  aa  bbe  eegrayerti  use,  and  you  sea  that  I  J"'""*  ""^  *»t:k  of  tbe  film,  ao  I  have,  not  had  time 
B«  gmng  to  ehtmp  it  down  on  to  thia  tum-tabla.  ,  '".T^*.i.°"'' ,  "'"rl™-    Mr.   Barier   has  now    ^,,^ 

The  nextetep  is  to  lood  the  piste  with   bitumen     Snu^he^  the  washing  away  ot  the  soluble  bitumen    g^f, 

Mintion,  and  then  to  make  the  table  reTolre  quickly,     from  those  wbioh  ho  took  in  baud  some  mmutesago,  1  jj^  (,„„„  ;,  oompoaed  ot  201h.  copper    „ 
Vow  it  W  levolTed  a  few  aecondx,  and  I  think  tbe    ""i" ,'  *"?''''*  """°  °\r^  '''""^^  7°°  "'"  '*"  '"'*'  ,  tin.    The  anci.nt  bronie  mirrore  are  said  to  haye 
Dm  wiU  badi^.     Hare  it  is  :  I  band  it  round,  so    Pff""?.^"  "■«.  grointions  ol  halt-tone  are  repre-  Lonj^j^d  is  p„ta  copper  to  from  7  to  8  parts  tii^ 


—50  parta.  Bronae  metiila  are  ganarailj  caat  ot 
u  alloy  ot  M  parta  capper  and  S'S  porta  tin.  Thrn 
aUcry  ia  rery  Wd.  A  softer  bronw  ler  me^ 
than  the  aboie  is  composed  46  parts  copper  and  1 
parta  tin.  Ancient  hrouia  naila  were  made  of  40 
■  to  1  part  tin,  and  were  rery  flexible, 
is  compoiicd  of  18lh,  copper  tc  ""•   *'" 


ttat  jon  ean  jndga  for  yonrselres  aa  to  the  adrau-  ,   - 
luMof  tUi  metbod  of  coaUngthe  pUfe-    Iknow|;>'='^ 
afM  other  metbod  by  which  auch  a  uniform  and  j  'J^'  ' 
itHnpurt  film   of  bilnmen  can  lie  obtained.    Aftur  1^°^'. 
ilwIlMH  it  ia  well  to  put  the  plate  aside  for  tweWs    '"'"' 
bem,  in  order  that  the  film  may  become  harder,    It 
Ii  tban  neeauary  to   dmt   it  OTer  with   French 
(Uk,  to  iTDOTe  atiokineaa ;  and,  after  thi 


nd  that 
lolid,  the  gradations  of  light  _.  -    ...  . 
a  greater  or  lesi  thickness  of  bitumen , 
boat  tne  essential  point*  in  prodncing  tbem  ore  i.. 
rarnish  a  thin,  tranapareot  medium  with  bitumeo, 
bo  eipote  to  light  through  tbia  medium,  and  thee  in 
diatiOlTe  away  that  poition    of  the  bitumen  whicli 
has   not  been   acted  on   by   light.    The  ojdi 


a  of  thia  aposure  may  Tory  from  twenty 
mupiMa  to  two  dajB. 

Horo  i*  a  plate  which  has  had  the  requisite  ei- 
pontro,  and  taa  next  matter  ia  to  dieaolre  away  that 
portioBi  of  tbe  bitnmen  which  has  nut  been  mode  in- 
■olnfalo  bj  the  action  of  light.  Nuw,  bciiiola  ia  too 
aiwa^iillii  a  aolTent  for  my  purpose,  and  oil  ot  tur- 
pcvtme  is  not  sufflcioutly  active ;  but,  by  mixiog 
Oimt  together,  yoa  oan  grt  any  degree  otsDlyrii' 
'    wllich  yon    may  rcqnire.     I    will   get    Mi 

tt  to  treat  thia  plate  with  the  aolTents.     Yo 

.jt  tbot  be  oommences  by  floating  the  plutn  with 
«il  <^  tnrpenti  ~-  ■     . 


m:  aou,  uur  bills,  lb  la    ...  .7       ,,  *       .      .^    --d---     :^.-*— — - 

lOy,  and  exposed  to  liaht.    °'^'^'  Tarnisb  sold  for  hacking  glasa  poaitnei  «i 


tKiime  rf'ihir^[Si^"'iZJ^%^^rom'"twenty    aiinwer  Tery  w.-ll,   and  eo  wHl    tome    

'     Brnnawick  black.     Here  11  a  transparency   whicli 

was  mode  with  ordinary  Brunswick  black  ;  remem- 
ber, boffCTer,  that  some  samples  of  Brnnawick  black 
ara  Dowsensitire  to  light,  these  being  probably  madi; 

I  thii.k  that  by  the  method  which  I  hare  juit 
indicated  rery  fine  lantern  »Udes  may  be  produced, 
ai  there  ia  an  entire  absence  of  texture  or  prauu- 
pMnr    which, on    maymjaire.     I    will   get    Mr.'    iority  and  it  is  probable  that  the  Wtomen  pictures    ™i  haToNli^'riiS 
Etor  to  treat  thia  plitc  with  the  aolTent,.     You    may   be  tUined  or  toned  without  difflc^y.     As  1    Jho  „nciente  .Ud  n 

-    -  ■  '      ,      .      ..         ^    loij  yon  brfore,    I  only  recently  thonght  ot    this  '  „"  C 

method,  and  perhapa  some  of  jou  r'" ' '  ' 

with  it. 

_       _       _  __  _  _  I      Oa    the    table  are    acme    plates 

tn>d^ailo  ttie  amount  ot  benwle  which  he  may  liBuslratine  the  process  ot  engraring  —  —  . 

ablr  add  to  tha  oil  of  turpcntino.  Ho  boa  added  I  P]''^'  '""^  J""  "'"  tpecially  notuM  the  great  ;  Iron.  copp. 
lUlqunUIr,  and  bos  now  washed  away  all  the  9le»™B""  and  sharpness  of  thelinea  produced  by  ,  ^d,:d 
»AvM»  bitumen  from  the  plate,  which  ia  next  1""  ™*"™'  Measrs.  Leiteh  and  Co.  bare  kmdiy 
thwongUr  rln-ed  with  water  to  1  omOTO  the  oil  of  .'<"'".= '"'™  ?'  their  photo- eegraTed  plates,  whieli 
tnnantina.  Tou  tea  how  extremely  bharp  and  well-  .you  "ill  eiarnino  with  much  interest.  These  copper 
dl^;^  tbe  tin.,  are.  I  next  place  tho  plate  in  nitric  IPl»I«  ^"1  *';''"  cOTCred  with  a  thin  htm  of  iron, 
add,  ao  M  In  etch  the  Uues  where  the  metal  is  bare  ;  ^J  *^«  e  ectrolylic  method,  and  as  the  film  of  iron  ik 
aodwUla  the  etching  is  in  progreaa  I  will  Ret  Mr  ,  extremely  thin,  it  does  not  in  auy  wsy  interfere  Willi 
Bwker  to  distolie  away  the  t..luMfl  bitumen  frooi  I  tl"',V'»'"'lt  'I'mtiliea   of  the  p'ute*     Wlien   th- 

; .iinrfaueot  a  plate  hi  Rina  to  wear  a  littl",  and  the 

1  li...tora   ilie    impr>-*i<ins  show  st^^M  of  deierioratioH,  lliu  \ii;>U  i»\ 
I  Ei'iit  back  to  Messrs!  T.sitcb  nudCo-'s  (actor; ,  vV«tQ 


,    ,    .   .      I  At  the  time  of  Louia  XIV.  ot  France,  n,  period 
shade  beiOB  1    j,„  theart  ot  coating  atatnes  was  mnoh  ooltiTated 

'* " '  '  in  Pronce,   ttatuea   were  o^t  o(  an  aUoy  of  80  6 

paitsoopper,  Oil  parts  tin,  3  parts  moo,  and  08 
parte  h^d!^  Tha  ttatne  ot  Lonia  XV-  it  cast  of  82'4 
parti  ooppar,  10  3  part*  ainc,  1  parU  tin,  and  33 
parts  lend.  The  bronsa  of  tbe  ancient  Oreeka  oon- 
sialed  obiefly  ot  oopper  and  tin,  but  waa  fr«in«iHj 
alloyed  with  arsenic,  ainc,  gold,  siWer,  ona  W- 
All  their  shields  and  weapons  ot  war  were  made  o[ 
broDio,  as  well  aa  coin,  nails,  kitchen  ntenaila,  Aa. 
All  the  ancient  notions  aecm  to  haye  understood  the 
art  of  tempetiDg  bronse  sad  copper,  and  the  aneient 
Mexicans  understood  the  art  of  oonrerting  bronee 
into  edged  instrnments  in  a  high  degree,  but  ^ 
art  of  tempering  and  hariloning  bronie  and  copper 
has  bean  loat  to  modem  nations  ;  but  as  wa  under- 
better  than  the  anoients. 


Bell- metal  Alloya. 
Ono  hundred  and  forty  four  pounds 
d  3lb.il  -' '"" 


srboQ,  wbiob 
a  thi*  art 


-JWited  in  n'cincitjle  together  with  tin,  and  then 
thii  tin  and  iron  alloy  add-d  to  the  moltOB  copper, 
it  will  nnitfl  readily.  Another  alloy  that  is  highly 
recommeuded  is  composed  of  W'J  parts  copper,  Oil 


E44 


ENGLISH  MECHANIC  AND  WOBLD  OP  SCIEMCE!  No.  «98.        Ado.  9,  1878. 


tnatOiiaden  >dd  1  or  2  per  oeiit  of  co] 
W  theu  mstals  improra  ths  qnalitj  o 
wken  BWd  in  innJl  qa&ntitigi.    Fortj  p 


P»Ha  tm,  213  puts  laid,  and  3  9  ptrta  tin.  This 
>iioj  hM  a  good,  lODoroag  Knmd,  stbd  if  tfae  mmld 
ii  lut  ttuiTOnghly  dry.  HniM  ImUi  arc  mide  of  41b. 
tin  to  161b.  wpper.  Soft  miuietl  bells  na  mad*  of 
Xb.  tin  fa  IBM.  oopper.  Commec  b«ll-m«tal  OOD- 
■Ml  af  Mlb.  copper  to  IS  or  201b.  tin.  The  eilTer 
balb  of  Bonen,  Franco,  goiuiit  of  401b,  ooppor,  51b 
ibx,  81b:  (Ine.  and  21b.  l«ad.  Too  mnch  tin  naMt 
beitmatal  to  be  brittle.  The  gongi  or  crnbils  and 
taM-tami  of  the  Chioeae  are  oompoitd  ol  401b. 
Ddpper  to  101b.  tin.  To  giys  tbeas  musical  instm-  I 
tniini  thatr  proper  tone,  they  are  pinnged  in  cold 
water  while  hot,  after  beins  cut ;  couling  in  water 
dtfniTes  the  metal  of  almost  &11  iti  ponnd.  It  it 
tamperod  and  tbtj  iloirly  oooled,  which  imparts  to 
it  tut  peculiar!  J  powerfnl  sonnd.  If  brll-mptat  i* 
■nddnilj  eooled,  it  become)  leii  deaae  and  bard,  and 
ii  inoreaaed  in  malle«bi1it; ;  bat  the  tone  of  the 
■natal  is  daoidedly  impaired,  and  belli  aught  nercr 
to  ba  oait  in  damp  mouJda.  When  belln  are  cooled 
•nddenlj  tlief  ihaold  be  reheated  and  tempered  b; 
ooding  ilowly. 

Type  Hatal. 
Six  parti  lead  and  2  parti  anlimonj  form'ft  very 
hHd  and  brittle  alloy  oscd  for  emalTtype.  Eiebl 
parti  lead  and  two  parts  antimony  form  a  softer 
alloy  that  ii  nsed  for  larger  type.  Ten  parts  lead 
•Bd  S  part*  antimony  form  an  alloy  that  ia  aUU 
■crflar,  and  is  oaed  for  medinm-sitfd  ijpr-  Foarteen 
paiii  lead  and  2  parte  antimopy  form  an  alloy  that 
a  softer  than  any  of  the  aboTO  Alleyi,  and  is  need 
for  the  largeat-siied  ^p«.  A  small  amoant  oF  tin  If 
«o«Mtitnei  added  to  the  abois  niiitniea,  and  eome 
■  jf  copper.  Both 
ity  of  the   type, 

II  qoantitiaa.    Forty  parts  lead,  8 

parti  ftntimony,  and  3  parti  tin  form  an  alloy  that  it 
ued  tor  itareotypa  plates.  Six  parti  lead  and  2 
parts  tin  form  a  ooarie  solder.  Q<ed  by  pi  ambers. 
This  alloy  melts  at  abont  500°  Fah.  Two  parts  Ind 
and  i  parti  tin  form  the  fine  solder  need  by  tinncri. 
It  melts  at  abont  350°  Fah. 

Z.«ad  AUoyv. 

Kinetj.fonr  parts  lead  and  6  parts  antimony  form 

Wl  alloy  that  may  be  rolled  into  iheeti,  and  is  a 

Uttla  harder  than  pnre  lead.    This  alloy  ii  mnch 

Siod  far  iheathing  for  shipi.    Twanty.fonr  parts 


hMHllDgi.  Twenty  parts  lead  and  4  parts  antimony 
fgra  an  alloy  that  u  a  little  softer  than  the  aboTs. 
aod  is  ntcd  for  the  aama  pnrpoie-  Either  of  these 
nv  be  hardened  by  the  addition  of  mora  antimony  -, 
bnf  oare  mait  be  taktn  not  to  nee  too  much 
aatimony,  for  it  wilt  oaase  the  alloy  to  loae  its 
fluidity,  snd  it  oannotbe  ran  into  the  boiea.  All 
aUoyi  of  lead  and  antimony  are  rendered  mora  fluid 
by  meltinB  them  under  a  cotering  of  oil.  Fire  parti 
iMd  and  5  parts  tin  nuke  a  beautiful  while  uloy, 
Med  for  organ  pipe).  The  mottled  or  cryitalliod 
appewanee,  >o  mueh  admired  in  the  pipe,  is  eanaed 
t^  nuDB  an  abundance  of  tin.  One  tanndred  parts 
laad  and  E  parts  atsenio  form  an  alloT  from  whioh 
im  ibat  Is  mads.  Eighteen  parts  lead,  4  parts 
anUmooy,  ai  d  1  part  bumuth  form  an  alloy  that 
■ipands  on  cooling.  This  alloy  is  mnch  nsad  foi 
BStallio  patterns  for  snap  moaldingi. 

Speltsr-iolder  AUoti- 
A  good  lolder  for  soppar  and  iron  is  oomnMed  of  3 
parti  sine  and  4  parts  eopper.  A  softer  solder  that 
b  Bsed  for  ordinary  brass-work  ii  oomposed  of  equal 
parts  of  lino  and  eopper.  A  very  bard  bnt  tasible 
•older  is  composed  of  2  parts  unc  and  1  part  con^r. 
This  soldtr  is  so  hard  and  brittle  that  it  can  be  easily 
ommbled  in  a  mortar  when  cold.  The  two  Erst 
•olden  are  first  alloyed  and  east  into  ingots.  The 
Ingots  are  allowed  to  cool  in  the  mould  and  then  re- 
heated nearly  to  nilaess  upon  a  charcoal  fire,  and 
are  broken  up  on  the  annl,  or  in  a  mortar,  into  a 
■iwly  gtanalated  state,  for  Die. 

Bard-ioldar  AUoya. 

Tbe  following  metali  and  alloys  are  nsaally  used 

•■  solder  in  tbe  art  of  hard  soldering :— Fine  or  pnre 

sold  rolled  or  beaten  into  sheets,  and  into  thrrds  oi 

•mall  pieces,  is   used  as  the   solder  for   toldering 

'"'     >i<els  made  of  plitinnm.     Silrcr  solder  ii 


in  this  solder,  lo  that  the  operator 

tell  wboii  the  solder  is  fuied  hy  sreiog  the  bine  blaie 
oansed  by  thn  burning  of  the  sine.  This  solder  ia 
dther  rolled  into  thin  sheets  and  cut  into  small  bits 
for  use,  or  is  granolsted  while  bat.  The  gold  solder. 
tbi  oompoMtioo  of  which  is  ^ivcn  under  the  bend  of 
gold  alloys,  it  rolled  into  Ihia  sheets  and  used  for 
■oldEnnt;  gold  alloys.  Gold  soldering  is  gturrally 
done  with  llie  blowpipe,  as  the  work  is  seldom  Urge 
enough  to  require  the  hmsier's  hparlh.  Pure  coppi  r, 
in  shreds,  is  sometimes  used  {or  soldering  iron. 
Spelter  Eoldcrs,  gnnnlsttd  while  hot,  are  used  for 
FcUerlng  iion,  copper,  brass,  gun  mrtal,  Qerman 
eilrer,  and  tomr  times  fcrgold  and  silrer  alloyt.  As 
a  cbiiLp  suhstitute  for  silrer  solder  the  while  or 
battoB  eo!i!eri  ars  commonly  employed  for  the  white 
M//ojt,  *aeb  a*  Qarnxaa  tilra,  gvm  metal,  Ao.    The 


Bux  most  generally  u^ed  in  hard  soldering  it  borax, 
[n  fact  there  is  rery  little  bard  soldering  done  with- 
out the  aid  oF  this  flax.  It  is  generally  grannlated, 
■□d  used  in  the  dry  itato  tor  largo  or  heary  work, 
and  for  small  work  it  is  geueraUy  nied  in  solution 
witkw 


Bo  Ft- solder  Alloyi. 
He  soft  solder  used  by  plnmbert,  ealled  Malsd 
■older,  is  compoied  of  2  parta  tin  and  4  parts  lead. 
'"'-'--  sotd'T  melts  at  450°  Fah.  The  eommon  solder 
by  ttosmiths  is  composed  of  4  parts  tin  and  2 
parts  lead.  This  tolder  melts  at  350°  Fsh.  The 
bisMuth  voider  it  composed  oF  7  parb  bismntb,  5 
pirts  lead,  and  3  parta  tin-  This  solder  ntelti  at 
abont  S35'  Fah.  AU  the  tin  and  lead  lolden  beooma 
more  fusible  tha  more  tin  they  ooutain.  Thus  I  part 
tin  and  ]0  part*  lead  melt  at  abont  550°  Fah. ;  whUe 
6  parU  tin  and  1  part  lead  melt  at  about  375°  Fah. ; 
and  all  lbs  tin,  lead,  and  bismuth  solders  become 
more  fusible  the  more  lead  and  biimath  they  coutaia, 
Tha  flniea  used  in  soft  loldariog  are  borax,  sal- 
ammonia,  chloride  of  sine,  oommon  resin,  Tenica 
turpentine,  tallow,  and  aweet  oil.  Those  most 
oommonl^  need  for  ordinary  work  are  eommon  resin 
and  ohlonda  of  sine. 

Babltt  Autl  friotion  Hetal. 
This  metal  is  made  of  1  pert  eopper,  8  parts  tia, 
2  parts  antimony,  and  3  psxts  more  tin  are  added 
after  the  composition  is  in  the  molten  state.  This 
oomposition  ia  ealled  hardiniug,  and  when  the 
metal  is  ured  for  filling  boxes,  S  parts  tin  are  need 
to  1  of  hardening.     Tha  aboTe  alloy  constitates  the 


best  a 


metal  ii 


..  expense  it  is  lery  little  used.     The  anti-attrition 
metals  commonly  need  are  prindpally  eomposed  of 
lead,  antimony,  and  a  little  tin,  but  they  are  not 
-  ^ ■  -thaabore. 


A  NEW  FORK  OF  TELEPHONE  CALL. 

SINCE  the  introduction  of  the  telephone  a  number 
of  derioei  hare  been  employed  as  tbe  means  of 
calling  the  attention  at  the  distant  station,  tha  tele- 
phone itself  not  being  snSciantly  loud  to  be  heard 
nnless  it  is  bald  close  to  the  oar. 


The  first  form  of  nail   instrnmsBt  used  h 

magneto- induction  arrangement,  brought  oiertc 

country  by  Profes<ior  Bill  with  the  telephone;  it  was 
the  one  then  in  genetal  use  in  America, 

la  Diin^  this  instrument  for  caUinga  switch  had  to 
be  moved  into  pojition,  and  the  handle  of  tha  initm- 
ment  turned.  The  handle  acted  upon  a  small 
magneto- induction  machine,  and  so  generated  a  cur- 
rent of  high  tension  electricity,  whieb,  psaeivg  oat  1<] 
line,  rang  a  polarised  electric  hell  at  tha  station 
called  at  the  other  end  of  the  line.  One  of  the  oh- 
jectione  to  this  form  of  cell  na;  that  persons  using  the 


witohe 


in  the  proper  position,  so  causing  dtlay.  To 
this  difSiculty,  as  well  an  the  objcetion  to  wing  high- 
tention  electricity,  the  Indiarubber  and  Telegraph 
Works  Company.  Silrfrtown,  itjtroduced  an  aoloma- 
lic  switch  and  electric  bell  worktd  hy  a  battery  ;  tha 
sniti:h  was  so  conslructed  tbot  ibe  weight  of  tha 
tell  phone,  when  in  its  piece,  always  held  the  switch 
in  iti>  proper  position  for  calling,  and  when  taken  out 
for  I'ptiiking,  tbe  switch,  having  no  longer  the  weight 
of  Ilia  leliphons  on  it,  sprang  info  the  neces'ary 
position  for  speaking  throujjh  the  telephone.  "'^  ' 
form  of  switch  whs  alsoappliid  to  the  magneto 
alreai^y  miutioncd,  as  o1:jt>ctian  had  been  made  by 
some  pertoos  to  niing  a  1  attery- 

Utilising  the  weight  of  tbe  telephone  for  aetasting 
the  switch  has  since  been  aiplied  to  a  rariety  oF 
difFirentforms  of  calls. 

To  still  facilitate  Ibe  use  of  tha  telephone,  and  do 
away  entirely  with  tbi  switch,  M,  Niaudet,  macagsr 
oF   TH.    Brfgnet's   works    in   Paris,  oonstmcled    - 
modified  form  of  telephone,  in  singing  into  whii 
or  otherwiM  oanung  the  t«Uptuina  diaphragm 


ibrata  nolenlly,  ths  diapbrapa 


telephone. 
This  plan  of  using  tntarmittant  bntlarj  ODimt  is 
call  with  the  telephone  has  also  been  made  im  rf 
r  Hr.  E.  Conrad  Cooke.    In  Ua  arTangema&t,  W 


of  call  being  the  a 


tha  reoaiTing  telephone 
■         -       tbad- 

reat.    On  the  diaphragm  being  thrown  intoiil 


a  liRbt  lerer,  piroted  at  Its  e 


,   Le  Nay 


intermittent  battery  oi 

station,  tha  and  of  tha  lararr* . ,_ 

»iTes  aeuooeaaion  of  Uow«,  Mnsinw  it  toisbtasL 
d  so,  it  is  sUted,  inmaio  tha  inoA.  Th*  tds- 
one,  whan  not  in  use  tor  spaokinff,  b  hdl  la  a 
Dable  nUnd,  lo  that  the  and  of  tbe  Imr  is  iwliK 
the  diaphragm. 

f nrthar  ilmpUfy  tbe  talapbons  call,  Kr. 
Foster,  of  the  Silrertown  Tslspn^ 
nons,  nas  now  perteoted  an  intermittant  hattwy 
call,  which  entirely  doaa  away  witb  iho  switoh,  ahi 
the  neeessity  of  singing  into  tbe  telephma,  ai  ailt 
M.  Niaudet's  call,  or  turning  a  bandia,  aa  ia  Ihecai 
with  that  of  Mr.  Cooke. 

The  battery  and  oall  are  oontainad  in  a  small  tai 
abont  6in.  sqoara.  Os  tha  ordinary  talephone  a 
arranged  a  button,  which.  On  being  preesed,  rxam. 
For  such  time  as  it  ia  held  down,  an  intenaitlest 
current  from  tha  battery  to  flow  out  to  line,  aad  » 
acting  on  tha  reocdytng  taln>hone  call  attention. 

Tbe  can  oontainad  in  the  battery-box  sonsisli  of  > 
simple  make  and  break  airangemmt  soiasvbsl 
similar  to  that  nsed  in  oansing  tba  hammer  of  la 
ordinary  electrie  bell  to  tramble.  The  conneetin 
with  the  battery  uid  line  is  ao  arranged  that  bf 
pressing  tbe  botton  on  the  telepbona,  tha  elertro- 
magnat  of  tbe  oall  is  worked  on  abort  oirenit,  whibt 
at  the  sama  time,  tba  whole  strength  of  the  hattnj 
is  intermittently  brought  into  oooneotion  with  the 
Itna,  oomplaling  the  dreoit  tbnmgb  the  reeariij 
telephone,  aad  so  oaaung  a  sonnd  to  be  emitted. 

By  referaooe  to  tha  aeaompanyin^  diogiam,  Iha 
manner  in  wbidi  this  baa  basn  earned  out  will  be 
more  readily  nndsratood.  In  this  A  is  tbe  eleetn- 
magnat  of  the  oall  instrument,  in  front  of  the  pgle 
of  whioh  ii  placed  an  armatora,  B,  snob  ai  is  nird 
for  ordinary  electric  belts  ;  one  end  of  tha  armiton 
is  eonneeted  to  one  pole  of  tha  battery,  the  other  ml 
being  free  to  ribrate  between  tha  eontast  stops,  ED, 
the  oontaet,  E,  is  eoaneeted  dirset  lo  earth,  ohlLit 
D  is  joined  to  oee  ead  of  the  ooU  of  the  eleetio- 
magnet.  A,  tbe  other  end  of  tba  ooll  bans  inooonfr- 
tion  with  the  Una  and  key,  E,  at  J.  Tha  ke;.  E. 
•rhen  at  rnt,  makes  conlwit  witb  L,  to  whiet  it 
connected  one  terminal  of  tbe  telephone  (dc  tele- 
phones, where  two  are  nsel),  tba  other  telephoM 
terminal  going  to  earth  in  the  usual  manner.  Its 
remaining  oontaet,  M,  of  tbe  key  is  jraned  to  tin 
remaining  pole  of  the  battery. 

Now,  in  order  to  call  the  attention  of  tha  diilart     . 
station,  on  depresfing  the  key  at  U,  oonoaelioa  •    ' 
made  between  the  battery  and  line,  wbilil  tbe  a)» 
nection  at  L  is  broken,  so  that  tba  tebpbiiu,  T,  it    ; 
the  sending  station  is  now  eut  oat  altogetber ;  bslk 
doing  this,  one  end  of  the  eleotro- magnet  esfl  il 
bronght  into  conneotion  with  OM  poI*  of  the  baHcn,    ' 
tha  other  end  being  already  ]oin«d  tatba«lhB|di 
through  Iha  contact,  D,  and  annatnr*,  B.  Thalodl 
eireuit  being  thns  completed  tkroncb  the  oail  el  thi 
eleotro-magnet,  A,  it  now  attraeta  tbe  armatuK  B, 
so  serering  connection  at  D,  and  makii^it  with  Gi 
bnt,  in  touching  E,  one  side  of  the  batt«T  ta  pat  la 
earth,  and  as  the  other  pole  ia  already  (^  tk  ker) 
oonnecl«d  to  the  Una,  the  batter?  eiraalt  wiU  aew)* 
complated  through  the  Una  and  '  '    '  '  ■^- 


station. 


_  .  tcb  time  as  tbs  k*5  >• 

dt-pressod,  a  eeriee  of  intermittent  currents  an  mit 
through  tba  line — these  eurrenta  throwing  tbi 
diaphragm  of  the  telephone  into  TJolent  Tibtatiosr, 
so  canning  a  snfficiantly  tend  sonnd,  for  erdicsij 
purpoes,  to  be  emitled  at  the  rrOBiing  itatjia. 
This  sound  is  far  less  disagreeahta  to  the  tarttas 
tha  incessant  clatter  of  an  electrio  belt.  At  tbr 
same  time,  the  whole  arrangement  is  so  limpls  tbi 
there  is  notbingataUlisbla  to  Ratontof  order.  Id 
practice,  in  place  of  tha  key,  K,  an  ordinary  tail 
contact  pu'h  is  nsed  ;  thii  can  either  be  ananged  oi 
the  telephone,  or  separate,  as  thought  mo-l  eoi- 
Teni>'nt.  The  call  is  also  so  made  that  it  es"  ^ 
rrai^ily  screwed  to  an  ordinary  batlary-hoi.  In  pUs 
of  tha  contact  stop,  E,  tbe  aniatnra.  In  prarticN  ■■ 
made  to  strike  the  core  of  the  aleatnt-magnet,  whid 
in  this  case  is  thtnlore  Joined  to  aarth. 
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IHI  LAimXST  8ACCEAB0MEISE. 

AN  impromd  form  at  ueeliaronKit'r  mlltd  tlut 
Laonnt  ii  itklad  bj  La  Tfaturt  to  giTS 
— '-    '-"—" —   ■>---       --,   ninilly    bt 


oUaiBad.  V%.  1  i«pm«uU  the  >pp«r*tD«  in  loDgi- 
lidbal  Motioa,  wa  tbe  oU«r  BgDm  wna  tha  >p- 
fMNDM  at  tb*  diM  ia  diffamit  pMitKmi  of  tb« 


gE-j 


jtUow  kms,  u  pluad  at  a  dtfinita 

fuane*  fnnn  tfa*  initrumeDt.    Bus  aia- 

i   oootaiuiii   a   paliitian   ef  Ueliromata  of 

te  abanii  lbs  nolat  and  blue  nyi  of  Ibi 

jrbila  allowisg  the  neatnl  jelloir  ran  to  pau. 

P  ii  a  U-nfraaiiiig  priim.  Id  irhioh  tfia  (eoond 
naiaU  dimmd  to  en%  lid*  and  iottroepted  bj  dia- 
flMima.  DliadiapbrafneatnuiBpanlMia  tbe 
Mk  •  tUo  put*  of  qnarti,  the  thnkneN  of  wbUh  ii 
ihalf  wave  for  tbe  nilow  nji.  Thii  plate  ii 
fail  mat  wren  only  hM  tbt  diaphranD.  E  u 
■■Mar  diMhiBsm ;  N,  the  asa^ing  Niool ;  H,  tba 
•IfMtiniOieaMaTenv-pieea.  Tbaejatem,  OHN, 
h  aaaatM  on  as  alidade,  which  tnma  on  tbe  diio, 
CvpBBd  thaaxit,  OS.  T  i»  tba  tnbg eontiiaioR 
Iha  NloktoD  to  be  tatted.  C  ii  a  graduted  dUo 
lariaf  ona  or  two  dirlilona ;  one  (apaeiallT  for 
■igw,  tbe  otbar  in  half  daaraea  of  tba  drele,  for 
Viatan  nbataneaa.  L  u  a  lena  for  raadioK  the 
wmt,  and  X  i*  a  mirror  to  rafleet  li^bt  trora  tbe 
tmv  on  the  diruionifaad  thu  obriate  the  we  of 


right  lida.  Flnallj,  il  tba  uctton,  8  P,  be  perpen- 
dienlar  to  0  A  (Fig.  S]  there  will  be  partial  extinc- 
Uon  tor  both  >id<a  and  cqaklitf  of  tone,  (inee  a^a' 
il  Biad  in  the  lut  poei^n,  and  tba  polariiar  ii 
tnmed  m  that  the  pnaeipal  laetion  makaa  with  O  A 
aoBlet  Tailing  from  0'  to  45°,  the  two  wni-diisa 
will  alwaya  ramain  ralatiralT  aqnal  in  intenaily,  but 
together  will  ohanie  their  aommon  intaautj,  pealing 
from  eompleta  aiUnetion  to  maiimnm  illamination. 
In  other  wordi,  it  tba  apparatoi  ii  radiated  at  laro 
— that  ia  the  aqaalilj  of  tonaa — and  if  the  polarieer 
il  tnmrd,  their  rrlatira  intriui^  will  not  be  ohanged, 
whila  thair  oammon  onewiU  pau  tbroo^h  all  dagraei. 
If,  hoiraT«r,  aftar  oauine  the  polantar  to  make 
aoj  aegle  whatarrr  with  O  A,  and  ItaTJng  it  &xed 
in  that  position,  the  analner  be  tnmcd  Orer  ■  imall 
angle  in  rither  dirMtion  from  B  P,  Fig.  5,  than  tba 
equalitj  of  lonai  in  the  two  lemi-diaci  ii  at  once 
brokao,  and  one  baeomae  dark  and  tba  other  lifht. 
Thii  Hidden  ehaage  allowa  bf  tba  dttarmiaalion, 
with  peal  prediion,  of  the  poiition  of  the  analfier  ; 
that  u,  of  tha  lere  of  the  inilrument  when  no  inb- 
etanoe  a  iatarpoiad.  If  by  intarpoaiDg  a  labatanoe 
poeaeaaing  rotary  power  tha  equalitj  of  tonei  if 
dnitrojed,  it  ia  neoeasaij  to  torn  the  analjaer  nnli! 
thia  eqaaiity  it  re-aatabliihed,  and  tha  angle  Ortr 
which  the  analjur  ii  mOTad  ihowa  tha  rota^  power 
of  tba  labatanee. 


tbe  idea*  held  bj  only  loo  many  •nginaaia  aa  to 
what  il  goad  and  what  ia  bad  in  engine  darifa  an 
eioaaaiialr  ragne :  and  thia  only  b«Miiie  tbqr  ha>« 
ne*er  derobad  tbe  eeiioai  tboogbk  lo  tba  Mb^M* 
wUeh  it  really  deietiw. 

Ia  ordet  lo  aettle  what  ia  and  what  ii  net  a  food 
engine,  we  m^  regard  mattara  tram  two  painta  et 
Tiew— namely,  that  of  tbe  maker  and  that  ol  tb 
aaer.  For  all  praotioal  purpoaaa,  that  deaign  will 
be  beat  tor  the  maker  which  admila  of  beii«  earrild 

'  at  the  amalleat  ooat ;  but  in  tbe  praaant  day 


.      .    .  M,  iton  tauM  DLnimw  toe  nae  ' 

atf  additional  ^bt.     Tha  new  optioil  diipoaitii 

<MMi  in  tbe  pohriaiBB  ayitem,  whioh  ii  oompowa 

rf  tw»  diatieet  part*— the  bi-refraotiDr  priam,  P, 


atMffmEaraprMntedenlBrBed.aaitiaaeeQonlaek-    dtaigii 
AfiBtothataitmrntnt    The  Mt  bait  U  eonrod  by   or  ila 


DESIIJN  IN  STEAM  KACHIITEBT. 

ALMOST  the  firat  thing  an  engineer  doea  wbi 
he  aei*  a  new  ateam  engine  i*  t*  eipreaa  < 
opinion  oonoeming  tha  merit!  and  demerita  of  i 
dMign.    Into  Qoeationa  oonceroing  iti  workmanahip 
...  ... ktarial  he  may  aubaaqntntly  enter-    7" 


*  pMta  alate,  tha  aii*  ofwUoh  iialao  parallel  to 
^1  Hii  of  ■aparaUon,  0  A,  and  the  right  half  being 
«|«  anowt  el  tbe  pauage  withont  daTiation  of  the 
••iMiMdliibt  from  tba pohuiier,  P,  Fig.  1.  Tha 
Wftm  U  po&riMtion  ia,  aay ,  paraHel  to  O  A.  If  thii 
M  bad  wd  tba  analiier,  N,  i*  tnroed,  ^re  will  be 
■  ingnaaira  paiiaca  from  total  eitinctioa  to  maii- 
«1B  JUnminatinn.  and  the  two  halTet  of  tha  dies 
irin  ahnv*  nmain  equal  to  eaoh  other  in  inteniitj, 
vnotb  aa  il  tba  qnarU  pUte  did  not  eiiit.  The 
VWa  bung  alwaja  fixed,  bt  tbe  polariiar  ba  turned 
MtbMtbapineJpal  aeeliDD  eomnat  O  B,  making 
'With  tbe  Bxu,  O  A,  any  angle,  a.  Let  a  ribration 
«eiB  in  the  plana  repraaented  by  0  B.  Thia  rihra- 
tlaa,  reprtteuted  in  laogth  by  O  B,  may  be  deoom. 
paeed  into  two  otheri— one,  O  y,  parallel  lo  tha 
■lii,  O  A^  the  plate,  and  the  other,  O  i,  perpeo- 
dtaalar.  Thia  Tibration  will  pua  without  deriation 
aa  tbe  right  lida,  but  on  the  left  it  will  be  dtTiated 
in  tha  plata.  Tha  ordioale,  O  y,  being  parallel  to 
tba  axia  at  the  qnartii  will  not  cbange  lign,  bat  tbe 
ihaeiaia.  O  x,  which  u  perpendicolar  thereto,  will 
change  aim,  and  will  coma  lo  O  z*  at  180°,  ainoe  the 
|Wi  U  a  half  ware  in  thiokneia  ;  lO  that  at  the  laFt 
■da  tbe  tibration  reanlting  will  occur  in  tbe  plane, 
OB*,  making  with  O  A  an  angle  a',  BTmmstrical 
aid  aqnal  to  a.  Thii  plita  therefore  hii  for  ita 
a^trt  to  determiDS  at  the  left  lida  a  principal  leo- 
lioB,  O  Bf,  plooed  with  relation  to  the  has  of  sepu- 
Iiiioa,  O  A,  lymmelrically  to  the  pHneipil  aeo- 
lion,  O  B.  on  tba  right  iida.  If  tbe  poluriier  ii 
Bxad  is  tU*  poaition,  and  tbe  aniljuer  ii  turned  lo 
aatarandartne  principal  aectioD.S  P, 
toOB,,Kg.3,thcre 


pointa  reqnira  a  little  inTestigatiau ;  bnt  it  _ 
aaanmed  that  the  good  and  bad  qoalitiei  of  the 
ahapei  whioh  the  maker  bu  given  to  the  rarioaa 
porta  of  the  engine  caia  be  ducorered  almoat  in  a 
moment.  It  ia,  parhapa,  not  too  moeh  to  inppoaa 
that  thota  who  pronounce  opinioBi  ao  quickly  are  not 
arafnl  ia  their  own  praotioe ;  and  that  the^  in 

3WB  torn  dedda  on  the  ahapes  and  proportion* 

o(  the  enginee  which  they  may  build  withoob  much 
rcfleetion  or  thought.  Now,  although  it  I*  quite 
true  that  lome  men  poaieii  the  power  of  eatimatlog 
any  form  or  detail  of  a  maobine  at  it>  proper  ralna 
ilmoitat  a  glanoe,  tha  gnat  maia  of  men  do  not  poi- 
II  it;  and  we  venture  to  think  that  aomething  may 
gained  if  wa  can  induce  young  men  eapocially 
.-  nfrain  from  jumping  at  eonolnaiona  ooncerning 
engine*,  whioh   oonciuiiona 


therefore,  if  an  engine  i*  to  be  abaap  it  mn*t  ad^ 
of  being  made  aa  moeh  a*  poaaiUa  by  maebiam. 
Let  na  mppoia  that  an  engineer  tuna  oat  9n> 
boriiontal  englnea,  of  lOh.p.  each,  every  half  year. 
Kow,  if  heean  10  contrive  matter*  that  the  bad.plata 
'  theee  enginm  can  ba  moulded  by  maehinary,  he  will 
lin  very  important  advantigea.  Not  only  will  the 
liibed  catting*  be  cheaper  than  wonld  b«  the  oaae  if 
they  were  hand-moolded  ,W  all  the  work  ol  fitting  and 
erectingwillheiimplifled,  becaaaa  all  bed-plalai  will 
be  alike,  and  an  advantage  will  thu*  be  (^ned,  whioh 
iginean  onghtnot to  be  alowto  appreciate.  Itnu 
ihappan,  however,  that  tha  only  bed-plata  wbieh 
m  ba  produued  by  maehinary  ia  not  pretty  to  look 
_;,  while  the  metal  in  it  i*  not  diapoaed  to  the  beat 
advantagsi  Are  wa  to  condemn  tnedeiigD  in  ooo- 
aeqnenoe  7  We  iiy,  cert*in1j  not ;  nor  ahonld  any 
deaiga  be  eondemned  nntil  all  the  airenmataBaaa 
under  whteb  it  ia  prodoeed  are  known.  From  tha 
ikei'a  point  of  new  tba  deaiga  i*  vary  good  indeed, 
m  it  be  bad  in  tbe  naar^a  eyeaP  We  think  not 
ceaiarily.  Tbe  doty  to  bt  performed  by  the  bed- 
plataofalO  bona  engine  ia  very  aimpla  and  atoaigbt- 
forward.  It  will  not  wear  out,  and  the  only  way  i& 
whioh  it  can  fail  ia  by  diraot  fraaton.  Bnt  anab 
bad-  plalaa  aeldom  or  naver  break  ;  and  tha  diffaaauua 
between  one  deaiga  which  may  be  called  good,  aad 
another  deaign  which  may  ba  called  bad,  ii  ai  arola 
in  thi*  reepeet  limply  notbing.  Before,  tharafon, 
we  condemn  or  praiae  a  bed-plata,  for  example,  wa 
onght  to  have  eoma  good  ground*  nthn  for  pniaa 
or  Uame.  Wa  may  aay  that  it  ia  ugly  i  bnt  that  it 
van  mnob,  a*  matter*  ataud,  a  qaaatiou  of  laatt, 
and  one  parebaaer  will  *«•  notbina  but  detcrmi^ 
where  another  find*  only  beantwa.  SliU  tbe 
I  graorfnl  oorvaa  and  tins 
inda   on  whidi  to  aay  that 


I^ht  tida,  t»t  partial  at  the  left  aide,  aa  ahowu. 
BadpiVWUy,  if  the  principal  leotion,  S  P,  of  the 
BTT-'y-*'  la  parpendieular  to  0  A  (Fig.  1),  there  will 
ba  Mai  oitiaotioB  OD  tba  left  and  only  partial  on  tha 


Iiaty  c. 


icism  of  tho  kind  to  whica  w 


bated  on  no  thorough 

angina  critlciBed  ;  and,  leooaaiy,  it  la  Duea  on  no 
knowledge  at  all  of  the  conditLoni  under  whioh  tbe 
deaign  haa  bean  prepared.  Before  laying  that  any 
leeign  ii  bad  or  gowl,  very  definite  maaninga  ought 
;o  be  abtubed  to  tba  wonia-  For  the  moment  wc 
iball  entirely  diiregtrd  tha  qaalitiea  of  an  engioe  ai 
xiucema  it*  coD*uaiptiQn  of  fual,  and  to  *implif; 
natten  a  little  we  ahill  loiva  on  one  tide  loconiD- 
;ive9  and  marine  enginea,  and  deal  with  onlinarj 
itationary  engioea  oulv.  Now  let  anyone  wboreadi 
thia  article  a»  himself  what  (un»titnte*  tha  diffor 
encs  batwaena  good  and  a  bad  ilationiry  engine,  aod 
when  ba  hai  aniwered  hie  queatian  latiitactorilv,  ha 
will  ba  in  a  poaition  to  criticiie  tba  work  of  othari, 
not  btJore.  If  he  will  lubsequently  compare  noUa 
with  any  oompetent  frienda,  it  ia  poiaible  that  he 
may  diieover  that  hii  ideaa  of  what  ii  right  and 
wrong  and  tho*e  of  othen  do  not  coineule.   ladMA, 


muattM  tha  beat,  DO  matter,  within  ra 
what  ita  form.  It  may  here  ba  nrged  that  it  it 
eaay  to  aae  ^moat  at  a  ^anoe  wbetbar  tbe  tnattfiah 
of  which  an  engine  ia  made  are  well  dlapoaed  lo 
leaiit  itraini.  Thia  ia  not  quite  true;  bat,  even  il 
it  were,  it  doe*  not  fallow  that  that  ia  tha  hat 
deriga  in  whioh  the  mala!  il  diapoaad  to  tha  hart 
adrantaga.  If,  tor  example,  tba  thiefceoTng  of  tba 
metal  ia  one  plaee  aad  ita  rednetioa  la  anotbar 
entuled  diffionltiea  in  monldlog  or  eaatiiv  it  woald 
be  better  to  put  in  a  little  more  metal  and  aaorilM 
'lanieal  propriety.  A  ea««  in  point  aoggMti 
F.  Several  1>ed.plataa  wen  Mqnired  for  •oiaa 
maoninerr  which  bad  nothing.  It  ia  tma,  to  do  with 
■team  power— bat  tbii  dOM  not  atleet  tba  qaaation. 
Thme  plate*  wtra  earetnllj  deaignad,  thiA  ia  aoma 

Slaoea,  tUn  in  otbei*,  the  metal  being  bMslifallr 
iatribnted  totoketbtitraini  to  tba  moatadvaatagal 
Not  oae  of  tbeae  bed-plate*  eonld  ba  eaal  wiUwot 
warping  and  ti^rting,  owingto  eaaaaa  whiab  will  be 
eoai^  Dodantood,  and  lo.  at  laat,  the  pattami  had 
to  be  altered,  and  tha  deilgD,  in  a  way,  apoiled.  The 
(kill  of  the  engioear  i*  abown  not  in  dmng  what  ii 
right,  in  one  tanae,  but  in  doing  that  which  ii  the 
beat  in  all  aantea  within  the  limiting  oonditiona ;  and 
in  ntimaticg  tha  vatne  ot  any  deaiga  tbi*  foot 
ahonld  never  for  a  moment  be  foi^otten. 

Nothing  i*  more  common  than  to  heu  on  ngiu 
eondemned  in  the  moat  nnn-aioningteraubeeaaiata 
doea  not  happen  to  accord  in  all  reapeoti  with  tbt 
taate*  or  prejudioe*  of  the  critic.  How  often  are 
tho*B  oritieiami  home  ont  f  Let  ni  take  for  example 
the  beam  engine.  Vary  few  enginaera  baild  imm 
engine*  now-a-dayi.  Wben  they  *ay  that  aoeh 
enginaa  are  loo  eipeniira,  they  giv*  an  exoellantand 
legitimate  teeaon  for  not  bnilding  tbam  ;  bat  wbaa 
they  go  on  to  add  that  they  ara  not  lo  good  *■  bori- 
iontal enginca,  wa  may  lak,  vritbout  aipraeaing  aaj 
I  opinion,  on  what  ground  tbey  muke  the  itatemgnt  ? 
If  we  hid  anything  to  do  with  the  qneetion  of  e«o- 
'  nomy  of  fuel,  which  juet  now  WB  are  not  ooBiidering 
at  all,  we  might  any  that  b»m  engine*  can  ba  DU^a 
to  bum  aa  littlo  coal  per  horne-pawer  a*  any  other 
form  ot  iteam  mecbinery.  Do  beam  enginee  break 
down,  or  wear  out  mora  quickly  than  horiiontal 
enginee?  There  are  niiia)<era  of  beam  enginea  all 
I  ov«r  tlie  kingdom,  which  have  workod  more  or  lea* 
nieht  and  day  tor  filty  yeara.  and  which  ore  woiling 
Gtill  and  working  well.  Tbete  i*  aliU  a  20-hor*a 
power  beam  engine  working,  wben  we  indicated  it  a 
few  yean  ago,  to  above  39-bor*e  power,  whioh  waa 

Kit  up  at  Mflian.  Frost' ■  rope  worki  bf 
oullDU  and  Watt  in  1819.  The  aide  lever 
engine*  which  drive  tho  City  Flour  Mill*  onaahaaled 
train*  with  a  roiie  on^  A*  BXatV-it, -*»!««» -_J;^ 
^"ho  Vuan  waa  a.\K 
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«u  eoB-atantl*  at  work  for  orer  forty  jtint.  At 
tlu)  Sno  Paimdrj,  L«adi,  Uen  ii  »  bcftm  angme  Btill 
nnnisg,  H>  di  that  it<  hirtoir  hu  been  all  but  far- 
y«tt>>n  Whom.  «a  nwy  uk,  su  anjthinti  liko  tlirie 
nui^n,a[«wao(af  tauidi«di,>b«iIu>i[Diiitavonr 
rfboriMBtaleDgiiiMP 

Tbtn  M«  only  two  jffDniidi  on  which  ■  iiaiga 
■hoold  be  condemned ;  fint,  that  the  parti  or  the 
irbola  of  the  maohine  may  fail  to  do  that  which  they 
•le  intended  to  do,  either  almost  im media tely,  or  at 
tome  not  Terj diitaat  time;  and,  leooDdly,  beoauie 
the  aDpfine  eoita  more  monej  than  it  ihould  imt. 
'Dieieu  a  third  leanonforaDDdetomngorpTaitinKan 
eogiie— namely,  iti  beauty  omglmeei;  but  into  this 
qneatioa  we  shell  not  enter.  Now,  it  it  appaan 
that  ilide  bloola  are  too  aborc,  guide  bars  too 
narrow.  iODriukb  not  long  enouRh,  or  framet  too 
thin,  wa  haT*  a  right  to  eiprsH  03r  oDndemnation  ; 
bnt  hare  we  a  Hght  te  tay  u  the  result  of  a  haety 
glmnee  that  Uwee  defeeti  exiit !  We  oooa  heard  an 
engine,  whieh  was  eihibited,  lererely  oondemned, 
beeaoM  of  the  efooMira  lightneai  of  certain  detail*. 
But  it  toned  oot  on  omtmiaatioo  that  these  wen 
BMde  of  rteal  iDatead  of  iron,  and  the  oondemnation 
wai  wntair.  Critidim  ii  the  Tery  t^t  of  the  earth, 
bnt  BDlese  it  ii  jndioioni  it  ie  worae  than  wortblees  i 
•nd  it  i*  Inpoeiilrie  that  it  e«n  b«  jodicinu  unless, 
H  we  haTo  Mid,  it  ie  based  on  as  intelligent  pn^ 
eepUon  of  tlie  oansei  whi^  Iuto  prodnced  the 
deaivn  critioieed.  Wamq'  eiNiolDda  by  adding  timt, 
as  a  nle,  tberaii  little  ornothing  to  ohooae  between 
the  miBiaM  of  any  half-doitn  good  buildere,  no 
w  divert*  tbe  detignt  of  tbeir  engines  may 

-g  flad   that  from   time  to  time 

'le  praetiee  of  Taiioni 

—  '^^eenginea  they 

tt  the   ohaune 

e  new  tjm  of  engine  will  nts  hn  oil 

or  eoet  lee*  for  repatrt  than  the  old  one?  This, 
after  all,  it— leaving  fnel  ont  of  the  qnntion— the 
true  Vat  of  eieelleno* ;  and  that  engine  id  beet,  no 
Battel  what  iti  dtslgn,  whieh  ie  moit  often  ready 
to  perform  ite  datiee,  least  olamorons  in  ita  demandi 
for  repabe,  least  thirste  for  dl,  and  obeapeet  to 
hny.    Snob   enginet  will  gtre  eatiifaetian  to  the 


]]em«y  tHU 
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BaalataDOa  of  Karonry  to  the  Oorrnit.— An 
•laborate  paper  by  H.  J.  Bink,  on  the  alteration 
eansed  by  changM  o(  tomperature  in  tbe  rairtanee 
offered  by  meroury  lo  the  papssge  of  the  gslranio 
enrrent,  has  rsonntly  been  laid  bafoiv  the  Dutoh 
Aoademj  of  Soltnoea.  The  oo-rScient-  found 
hitherto  rang*  between  O-OOOSS  and  0  001(4,  Tb* 
aothor  has,  it  is  said,  mide  expvrimenti  with  teren 
tobat  of  mermry,  eaefa  a  metre  in  kngth,  rnd  after 
Bakirg  all  eorreetione  /or  npanaion  of  glass,  Ao., 
ebtainad  the  number  0  000988  aa  tbe  ei^^ffioieut  fir 
tb*  obange  in  tbe  reiiataoee  oonosponding  to  an 
alterntioii  of  a  degree  C.    He  flode  Uiat  tbe  reelst- 

Tnrpantlne  aa  a  Tnnlmde.— Dr.  Leered,  after 

mau  «ip.  rimeat  ,  conoludea  that  tnrpentino  is  the 
moat  eSeetnal  t^nioide  we  possess.  He  relates  a 
*a*o  where  ksmala,  male  fern,  and  kooBio  failed 
nttoriy.     nitimatdy  be  preseribed  the  followinir  :— 

Rn        t.i«>>.l..tl.  1      J_.1 .        i-^_         I. °      I 


Bp.    terebinth., 


sblorof. 


aa.,»>a.  The  draught  was  taken  on  &□  empty 
•tomaoh,  soon  after  the  bowels  were  opeocd,  and  a 
worm  with  itfl  hiad  was  expelled.  It  prored  to  be  a 
tniia  mMio.caDnellata.  It  ii  neoesear?  to  be 
eairtione  in  giving  tnrpnittne.  All  ineosTeaiences, 
Mwerer,  are  gnnded  s^nit  by  the  admluistratTOn 
of  a  bri«kpnrweif  the  tarpen tine  d  oil  not  speedily 
aet  on  tbe  bowels. 

Whltvorth  Boholara.  -~  The  names  of  the 
tncotesful  soholais  in  the  1878  ■oholarahip  eompeti- 
turn  are  :— T.  Uather,  21,  pattem-msker,  Pnston 
withl,112(r)«nd662(Pl  marks— total,  1.774;  W, 
GroTe«,  20,  meohanioalenginser.Crewi*,  with  l»76m 
and  780  (P)  marks-toUl,  1.756;  W.  H,  Towr 
21,  eBgice  fitter,  Kieter,  803  (T)  and  950  (P)  marks 
—total,  1,753 ;  Z.  H.  Kingdon,  21,  mrolutniuil 
engineer,  Uanclieiiter,  951  (T)  snd  751  (PI  msrki— 
total,  1,70J:  T.  Duokwortb,  21,  marine  eaaineer, 
Liverpeol,  1,373  (T)  and  263  (P)  marks— tola', 
1,041  i  J.  E.  Nnedbsm,  21,  pattern -makar,  Otdham 
1,293  (1)  ai  d  101  (P)  msrlts-total,  l,3t«.  Tbe 
final  compaCition  of  the  1875  eoholars  rwnlted  as 
follows  :-Joeeph  Harrison,  3,2301  (1876).  2  717 
(1877),  3.177  [l878)-total,  9,130j-Brst  p^ii,., 
Xaw;  Joseph  Poole,  3,527i  (1b7i1|,  1,517  (1677) 
l.TUii  (1878)-tolaI,  6.81(i*-eeoond  priae,  XIOO- 
Franklin  Cl*ri>id*,  3,713  <187(0,  liSG  (18771,  IMS 
(lBT8)-t"lal,  (i,ai2  ;  Frank  W.  Dick,  3.-165  (ISTU), 
1,883  (I877>.  1.829  OM8)-toUl.  C.I75:&«rKo 
Goodwin,  2.7K  (IHTlil,  1,873(1877),  1.503  11878)- 
tote/.   I/.IIO.-Jaha  AIMred,    l.«31i  C187t!),    1,73a 

<iS7-}.  1.132  (im}-toUJ,4,80i:. 


SCIENTIFIC  NEWS. 

NEXT  week  the  tdeotiflc  con^eaa  com- 
maucM  at  Dublin  on  Aoput  11,  and  the 
toUowing  week  will  witaeaa  the  meeting  of  the 
French  eavants  at  Paria.  To  a  certain  extent  tbe 
Fiench  Aatociation  meeting  olaehea  with  that  of 
the  Britieh  AaBodation,  which  ia  expected  to  be 
a  quiet  ^thering,  thoogh  eeversl  distingniahed 
stmngera  nill  be  present  en  route  to  FuriB  and 
the  exhibition.  The  following  la  a.  list  ot  the 
principal  officer*  of  the  forty-eighth  Einnunl 
nteetuif;  of  the  Bribiab  Aesocia^on  : — Presiident 
elect— W.  Spottiewoode,  LL.D.,  F.H.S.  Vice- 
preeidente  elect — Right  Hon.  the  Lord  Mayor 
of  Dublin,  the  Provoet  of  Trinity  ColleRe, 
Dublin,  the  Duke  of  Abercorn,  K.O-,,  Eight  Hon. 
the  Earl  of  Enniakillen,  D.C.L.,  F.R.S.  Bight 
Hon.  the  Earl  of  Boaae,  D.C.L.,  F.K.S.,  Bi|{ht 
Hon.  Lord  O'HngRn,  M.R.I.A.,  Prof.  O.  Q. 
Stokes,  D.C.L..  LL.D.,  Sec.  B.S.  The  following 
are  the  president*  of  aectione : — A. — Uathe- 
matical  and  Phyaical  Science. — President:  the 
EeT.  Prof.  Salmon,  D.D.,  D.C.L.,  F.E.a.  B.— 
Chemical  Science. — Preaident:  Prof.  Mniwell 
Simpson,  M.D,,  F.K.S.  C— Geology,- Presi- 
dent: John  Evana,  D.C.L.,  P.R.3.  D.— 
Biology.  —  Preaident :  Prof.  W,  H.  Flower, 
F.B.8.  Department  of  Zoology  and  Botany : 
Prof.  W.  H.  Flower,  P.ES.  (president),  will 

Ereeide.  Department  of  Anthropoloi;y :  Prof, 
luxlej,  Sec.B.S.  (vice-prcBident).  will  preaide. 
Department  of  Anatomy  and  Physiology ;  K. 
M'DonneU,  M.D.,  P.B.S.  (vice-president),  will 
preside.  E. —Geography. —  President.^  Prof. 
Sir  Wjville  Thouisou,  LL.D.,  F.K.S.L.  4:  E. 
F. — Economic  Science  and  Statistice. — Preai- 
dent :  Prof.  J.  K.  Ingram.  LL.D.  G.- Me- 
chanical Science.— Preaident :  Edward  Eaaton, 
C.E.  The  first  generalmeeting  will  be  held  on 
Wednesday,  Angust  Ii,  at  S  p.m..  when  Prof. 
Allen  Thomaon,M.D.,  LL.D.,  F.E.S.L.  &  E„ 
willresi^  the  chair,  and  William  Spottianoode, 
M.A.,  LL.D..  F.R.S.,  P.E.A.S.,  P.E.G.S.,  preai- 
dent elect,  will  assu  me  thcpreeidency.anddeliver 
an  address.  OnThuredayeTening,  August  15,  at 
8  p.m.,  a  aoirie ;  on  Friday  evening,  Auguat  16, 
at  8  p.m.,  a  discourse  by  <^.  J.  Komanea,  P.L.S,, 
on  "  Animal  Intelligence ;"  on  Monday  erening, 
AngUBt  19,  at  8.30  p.m.,  a  discourse  by  Prof, 
Dewar,  F.K.S.,  on  "  Diseociation,  or  Modem 
Ideas  of  Chemical  Action ;"  on  Tuesday  even- 
ing. August  20th,  at  8  p.ui.,  a  Boirfe;  on  Wi^d- 
nesday.  Auj^at  21,  the  concluding  general 
meeting  will  be  licld  at  2.30  p.m.  Excursions 
t«  places  of  iaterest  in  the  neighbourhood  of 
Dublin  will  be  mode  on  Thursday,  August  22. 
The  German  Aseocialion  meet*  at  Caesel  on 
Sept.  18. 

Tempel's  periodical  comet  was  observed  at 
the  Oxford  University  Observatory  by  Mr. 
W.  E.  Plummer,  on  the  27th  and  ZSth  July. 
The  apparent  E.A.  on  the  28th  of  July  was 
16h.  27m.  2£'91s.,  and  the  apparent  N.P.D. 
9T  66'  «■!". 
Dr.  W.  n.  Stone,  in  a  letter  to  tbe  Academy, 
ves  on  interesting  account  of  the  results  of 
some  experiments  he  made  with  Scheibler's 
tonometer  at  Her  Majesty's  Theatre  in  the 
Haymorket.  He  took  ten  forks  from  the 
tonometer,  representing  pitchee  of  C  from 
612  up  to  648  vibrations,  each  differing  by  4 
vibration*.  Theoverture  ("Martha")  opened 
to  an  average  C  of  620,  bat  some  of  the  wind 
instruments  were  far  beluw,  especially  the  first 
horn.  The  bsnd  rose  during  the  instrumental 
prelude  to  524,  but  as  soon  as  the  voices  joined 
in  a  distinctly  downward  tendency  was  notice- 
able. The  "sceriffo."  in  rcadin)>  the  vrarront, 
managed  to  bring  C  down  to  GU8  vibrations, 
tho  only  point  at  which  an  unassisted  ear 
would  proVialily  have  notii"ed  the  flattening. 
Prom  his  experiment*  Dr.  Stone  finds  that  two  ' 
points  stand  out  prominently  : — 1.  Theantago-  ' 
ni'jtic  and  compensatory  action  of  cultivated  ' 
voices  and  experienced  orcheBtml  players,  and  ; 
the  great  fixity  of  the  vocal  intonation.  2,  The  j 
comparatively  near  approach  to  French  pitch  i 
ictually  attained.  I'aking  435'9  as  the  number  '• 
(or  A,  or  the  Diapason  Normal  (Cavaillfi-CoU 
made  it  433-876),  C  in  eiual  tempcmment 
would  be  =  61835,  which  is  not  for  from  520, 
tbe  predominant  pitch  of  the  evening  during 
Bsceptiouallj  high  temperaturG.  This  is  far 
nearer  to  the  intended  pibtb  tbon  it  wa*  a  jear 
or  two  ago. 


The  final  competition  of  Wbitwoitb  SAohn 
appointed  in  1876  has  reanlted  ia  tbe  award  e( 
the  prize  of  je200  to  Ur.  JoBepb.  Harrison  (at 
9,130}  marks;  Mr.  Joseph  Foole,  tJia  winui 
of  tbe  second  priia  (JlOO),  obt«iiied  G^Uli 

It  abowB  how  Dseless  it  is  to  call  attartm 

to  irxegnlarities  ia  the  method  of  readeiiiv 
the  accounts  of  Government  deportmenta,  who 
Lord  Q.  Hamilton,  in  raaponse  to  Mr.  Etiiag- 
ton's  complaint  that  jei6,D00  had  beeniptBt 
for  p[irpo«ea  not  mentimied  in  the  Mttmate, 
was  enabled  to  satisfy  tbe  House  by  (tyiqi 
that  the  sum  had  been  spent  for  tbe  purposes  d 
on  authorised  exhibition.  We  wont  to  kno* 
what  were  tbe  item*  of  that  expenditure.  Tb. 
Errlngton  is  reported  as  speaking  of  "  maa^ 
lated  ocDoonts.  What  is  the  exact  """"'■[ 
of  the  phmse  7 

Baron  van  Bokitansky,  tbe  prerident  ot  tii* 

Vienna  Academy  of  Sciences,  died  on  July  3^ 

his  76th  year.    To  tlie  researches  of  Uiii 


Groevenor  House  will  be  open  daily,  indod- 
ing  Sundays,  during  Auepst  and  Septeoilw, 
from  2  p.m.  to  Q  p.m.  Ticket*  of  edmi««ica 
can  be  obtained  bom  the  aeoretary  of  the 
Society  of  Arts  in  ozcbong^  for  a  paper  ot*. 
taiuing  the  uatne*,  addresses,  and  occtipaticai 
ot  the  party  (not  exceeding  tour  tot  each 
ticket),  who  must  be  either  deaigners,  artiaaiK 
or  otherwise  employed  in  any  branch  of  ait 
applied  to  productive  industry. 

The  "  artisan  reporter  "  movement  i*  making 
good  progress,  and  Paris  will  be  invaded  by 
a  amall  army  ot  intelligent  British  workmenin 
detachments.  Some  of  the  men  have  already 
gone,  aoA.  others  are  preparing  to  start.  Many 
leading  firms  ore  sending  orer  their  men 
privately,  so  that  we  may  rest  assured  uot<s 
will  be  made  ot  everjthJiig  of  value  in  the 
Exhibition. 

Drs.  Magnus  and  PechuEI-Loescbe,  ot  th* 
Ethnological  Museum,  Leipsic,  have  Mat 
round  a  question  circular,  with  the  view  of  ob- 
taining data  as  to  what  degree  the  colciir 
sense  exists  in  uncivilised  tribes.  The  qucaticu 
ore  in  German  and  English,  and  consuls  ud 
others  residing  in  uncivilised  regions  will  de 
good  service  by  carefully  filling  up  tbe  papen, 
and  returning  them   to  Dr.  PecfioCl-Loeidit, 

Prof.  Tait  is  engaged  in  devdopng  s 
machine  for  producing  intense  aonuds  nth 
economy  ot  power.  It  ia  int«nded  tor  (og- 
signolling  pnrposea. 


failure,  and  the  local  authority  !«• 
ordered  the  removal  of  the  appazatoa. 

The  British  Musenm  has  pnrchaatd  tbs 
oolleotion  of  remains  ot  "pi^my  el^ihaab'' 
found  ia  the  cavea-and  flsaurea  of  Malta.  11m 
colleclton  was  made  hj  AdmiikL  Spratt  ud 
Dr.  Lelth  Adams. 

MeesTB.  Hitefaell  and  Peaoook  ore  enfaged 
on  a  scheme  for  aupplying  the  towas  aal 
villages  ot  the  Midland  colliery  diabrida  with 
pure  water.  Many  millions  of  tons  have  now 
to  be  pumped  out  of  the  workings  of  Hie  ecal> 
mines,  and  it  is  snrmiaed  that  if  the  watir 
supply  ot  the  diatriot  were  taken  from  tha 
sources  ot  the  mine-water,  the  inbabitaib 
would  have  a  purer  water,  and  there  woiiU  not 
he  so  much  to  pump  out  of  the  minea. 

At  the  Paris  Exhibition,  ezperimenta  hare 
been  mode  with  tbe  tele^one  in  comhiaatka 
with  a  phonograph.  The  telepboae  wh 
placed  in  front  of  th*  repradnong  <un«i  ot  th* 
pbonograpfa,  and  the  measage  iiaprinled  on  tb* 
foil  was  tronamitted  bv  the  telephOM  to 
Versailles. 

A  new  line  ot  observation  with  regard  to  tbe 
transmission  of  excitation  in  nerves  IwsieotBtlf 
been  struck  out  by  U.  Chauveau,  who  ha*  o- 
perimented  on  large  mammals,  as  horses  sad 
nssea.  The  nerves  in  such  animals  present  sn 
important  advantage  for  the  experimentcf  in 
their  great  lengtb.  M.  Ghauvean,  from  eipn- 
menlH  on  frogs,  found  the  mean  velocity  ot  pn- 
pagntion  about  SI   metres   per  second.     Ihe 
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In  the  iiLtgo  animnli 
lable  diJIemicei  in  tale  of  jhu- 
Wtkn,  boUi  in  diflaient  Murti  of  the  nscra 
Kt  in  diflaicst  aniiDftli.  l^ua,  in  one  animal 
in  mm)  It  vuTui(nuly68m.,Bliii.,  Rad66'6m. 
er  Meond  in  the  pBenmogaitrie  nerre,  the  bo- 
tUed  reenraent  (a  br^cH  of  the  pneunio- 
■•Mc)i  and  the  intermediate  Nction  reapeo- 
relj.  The  kv  was  ertaUiihad  that  Maoetfo- 
MW  Jraval  U*$  vuicily  at  tlfg  advanct  towardt 
^  tonimalton  0/  tht  ntrvt  in  the  mnacle.  The  { 
ctavilj  of  coDducition  aeema  to  decrease  from 
he  oifpn  to  the  termination  of  nerrea.  In 
•^mortem  ezperimenta  thia  Uw  appear*  to  be 
mned.  Takingthemiddleportionotnervea, 
he  Tclocit;  of  propagation  ia  Bendblj  the  aame 
n  uiniale  plaeedin  UisaauMphyaioloKicaloon- 
litaoua ;  it  la  about  66m.  per  aoeaadr-i^.,  three 
imea  giaater  than  in  the  motor  nerrea  of  the 
log.  Jt  may  riM  to  75m.  in  energetic  anb- 
ecta,  of  good  breed  and  in  good  health,  and 
najr  link   below  40in.  in  commtnt  and  weak 

The  bet  that  a  good  hen  wiU  lay  annually 
ISO  to  150  egga,  while  it  can  only  hatch  30  or 
12  of  them,  haa  led  to  many  attempts  at  arti- 
tdal hatehi^.  AccordingtoMM,QrflnbaIdt,ot 
)berlaanita-Sadebenl,  near  Dreaden,  the  reason 
if  the  indifferent  inoceaa  of  moat  of  these 
Aorta  haa  been  that  while  they  hare  Tariouely 
dmed  at  producing  and  regulating  the  required 
uat,  they  have  not  had  regard  to  the  mode  of 
nmmnnication  of  thie  heat.  In  natural  hatch- 
ng  the  heat  ii  tianaferred  to  the  egg  from  abore 
jy  cloae  contact  of  the  hen's  body,  and  thia  is 
itqniied  by  the  atructnte  of  the  egg,  in  wbich 
te  germinal  vesiole  alwayi  floats  at  top,  what- 
i*er  thepoaition  o(  the  egg.  In  view  of  thia 
Cantalo  (in  England)  baa  aucceaafully  hatched 


Qiat  of  Baumeyer,  who  replace*  the  plates  with 
tabes,  thiougb  which  warm  water  of^  40"  C.  cir- 
adatea.  MM.  OrQnhaldt  have  worked  on  thia 
■Jitem  for  Beveral  years,  and  varioualy  improved 
it  They  supply  a  small  hatching  apparatus, 
omaiatiiig  of  a  small  elegant  cheat  for  72  eggs. 
It  ia  heated  with  a  Hmckeleaa  petroleum  Limp, 
ind  ii  furnished  with  an  automatic  regulator  of 
luat,  ao  that  personal  attendance  ia  reduced  to 
tminimumof  6  tolSminutes  daily.  The  price, 
•ithont  artificial  mother,  is  about  £7,  witb 
sitiflcial  toother  JEIO. 

Ia  a  prison  at  Chairvnui  (we  learn  from  the 
F\arm.  Zlg.)  no  fewer  than  84  prisoners  wore 
litely  taken  ill  after  drinking  milk,  into  which 
(me  of  them,  by  way  of  maliciona  joke,  had 
poored  a  large  quantity  of  commercial  sulphate 
of  line  (which  substance  was  a  good  deal  used 
iathepliace).  Chemical  examination  afterwards 
lude  it  probable  that  at  least  2  grm.  of  the 
mlphate  had  been  mixed  with  each  litre  of  tht' 
milk ;  yet  not  one  of  those  poisoned  noticed  an 
nnpleaaant  taste  in  the  milk.  It  is  interesting 
to  note  that  the  illneeses  fell  into  two  groups. 
as  £4  of  the  prisoners,  occup'ed  outside  thr 
pnacn,  drank  their  milk  portion  several  houni 
Ister  than  the  60  otheis.  Both  groups  of  pri- 
nncr*  took  ill  exacUy  15  hours  after  ingestion 
el  the  poison,  and  presented  exactly  the  same 
phenomena  of  copper  poisoning.  The  local 
phenomena  were  chiefly  severe  stomach  ache, 
teueamoB,  and  diarrhcscL.  These  were  accom- 
piBied  with  intense  headache,  pains  in  tbr 
ttlTaa,  and  great  bodily  weakness.  Vomiting 
«*•  merely  exceptional,  and  this  is  attributed  tu 
the  fact  that  the  sulpbRte  of  fine  did  not  act 
as  anch  (or  hardly  at  cdl),  but  only  after  it  bad 
ottered  into  oombinntion  with  the  caseine  of  the 
milk,  as  caaeate  of  milk.  To  this  is  alao  due, 
no  doabU  the  lateness  of  the  phenomena. 
Kone  of  the  poisoned  persona  died;  with  gentle 
and  carefid  treatment  they  all  recovered  in  two 
m  three  days.  The  case  sbowa,  among  other 
thiaga,  that  aulphate  of  sine  is  not  (any  more 
than  sulphate  of  copper)  always  eliminated  by 


nettles  have  auppreaged  all  weeds,  with  excep- 
tion of  a  few  apecies  of  compositEE.  The  pre- 
diction that  the  nettles  woula  spread  to  neigh- 
bouring fields  haa  not  been  fulfilled.  The  whole 
field  is  now  in  blosaom,  and  a  decisive  experi- 
ment will  be  mode,  whether  the  nettles  may  be 
nnt  down  in  this  period,  so  as  to  obtain  the  fibres 
in  greater  whiteness  and  fineness.  Should  this 
be  the  case  (as  with  nettle  culture  in  China, 
Java,  and  India)  it  will  likely  be  possible 
to  reap  the  nettles  at  leaat  twice,  doubling  the 
lield,  sjid  improving  the  crop,  by  more  abun- 
dant formation  of  seed.  Tha  common  UHiea 
Jioica  stands  winter  well.  Of  the  foreign  nettles 
tried,  only  LapoHta  puilulala  ha*  survived  the 
winter,  but  it  has  net  grown  very  vigorously. 
It  will  probably  talte  a  Bttle  time  to  acdinuu 

In  Cochin  China  (our  readers  are  donhtlesa 
aware),  the  French  troops  have  auSered  greatly 
from  a  form  of  diarrhce.!,  which  is  now  known 
U)  ba  caused  by  entrance  of  email  animalcnla 
into  the  alimentary  canal;  these  have  organs 
if  suction  and  prebenaion,  and  fix  on  the 
mucous  surface  (somewhat  like  leeefaee), 
causing  an  iriritation  which  is  manifested  as 
dysentery.  An  interesting  paper  on  the  sub- 
ject and  dyseutery  in  generXl  by  Dr.  Dounon, 
^pears  in  the  Moniitnr  Seimlt/igiw  for  July. 
There  are  seven  varieties  of  the  Cochin  China 
iiarrbrai,  and  it  certainly  arises  from  the 
rivers  and  marshes,  the  active  principle  being 
conveyed  into  the  body  in  drinking  the  water. 
The  Chinese  and  Annamitea  are  free  of  it, 
because  they  always  drink  either  tea  or  water 
purified  with  alum.  Dr.  Dounon  recommends, 
IS  a  remedy,  the  more  simple  method  of  boil- 
,  ing  the  water,  as  thia  at  once  deslzoya  the 
,  germs  and  animals.  He  thinks  it  very  pro- 
bable that  various  other  forms  of  dysentery 
in  other  countries  are  of  parasitic  origin,  and 
to  be  prevented  by  the  eame  means. 

The  Persintis  are  known  to  bo  greatly 
akilled  in  the  art  of  dyeintr  the  hair.  They 
chiefly  use  the  plant  called  Henna.  Dr. 
Tholozan,  physician  to  the  Shah,  giros  the  fol- 
lowing innirmntioD  abont  this  practice: — Hot 
water  is  added  to  a  coarse  powder  of  the 
leaves,  and  the  paste  is  applied  to  the  beard, 
the  hair,  and  the  nails  (well  wnshed  pre. 
viously).  Thia  ia  done  tn  a  vapour  bath.  As 
the  paste  hna  to  be  kept  constantly  moist, 
thia  first  application  lists  an  hour  and  a  half 
to  two  hours,  then  the  parts  are  washed  with 
plenty  of  water.  The  henna  gives  an  orange 
red  colour,  very  beautiful  on  a  white  beard, 
so  that  many  old  men  uae  it;  but  recently, 
with  great  personages,  it  haa  become  more 
common  to  keep  the  heard  whit«.  Henna  is 
very  largely  used,  even  by  peoaonta.  To 
change  tbe  reddish  colour  into  a  fine  lustrous 
black,  the  parts  are  coated,  at  the  same  sitting, 
with  a  paste  formed  of  another  powder — that 
from  the  leaves  of  a  kind  of  indigo  tree  culti. 
vatedin  Persia.  Thia  ia  called  Eeng;  it  re. 
mains  applied  aliout  two  hours.  The  henne 
gives  different  colours  according  as  it  acta  on 
white,  fair.  Or  dark  hair.  It  alters  very  quickly 
in  moisture,  and  loses  its  properties  in  long  aea. 
[voyagea.  Experience  seems  to  have  proved 
that  it;  gives  suppleness  to  hair,  hut  it  cnuaes 
it  to  whiten  much  sooner  than  usual.  Fair- 
haired  people  always  colour  their  hair  black, 
but  the  black  is  not.  so  intense  aa  that  pro- 
dnced  in  persons  of  d>irk  complexion.  Skin, 
reddened  and  blackenpd  with  t^e  two  pastes, 
soon    regains    its    natural    colour    on    being 
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.  _.._»aarrw«tfJlvnnHlttka(dl 
iMHMMi™»M.wmUttIr»ntiT«tf«ifaMrmniri.] 

JH  (imUMatwUawdnU  bi  aJdnwd  la  tki  JMbwtr  tkt 
Kaausa  Khcusio,  II,  Tatlilack  ttrttt,  Otrtt  nrlm, 

v.a. 

An  CIu4w<  Ml  PailriifM  Oritn  U  k*  Mai*  PnaH<  Is 

J.  pASnou  EmriaDS. 

*.*  In  ardar  lotaeiUaU  nftraua,  ObfTHBaatinli,  wkai 
MaoMu  Bf  an*  LitUr  mn«ilv  AwrM,  wiS  Mif  tg 
MiMimimt  OuMmtii  tf  a»  Mtr,  >a  vaU  m  tk<  psf*  <■ 
lilaWi  it  ajipaan. 

•■Iwii«iaiia»»si«i/oai»»l>iiftatfcskidi.Mtai 
mak  as  ha  kiuwL  iot  aa  Boni  aad  that  asi  ta  Ws 
oalr,  bat  In  aU  oNw  abJsMi  Ur  aasbaniBM  m^ 
Un  uia  paitiadai  kMwMn  and  op«Cn  <d  Ik* 
zAtor*  ot  nail  a  i«bod  w  tm  a  faiiada,  that  as  to 
othK  tUaai,  kBOWi  no  man  Oaawti^  «»««Tboiy  <o«». 
(BdyM,t>>kaapBalsMivwUhthtaUt&  pMawtof  kls, 
«IU  wiaartiika  to  wrlM  Uw  whcils  body  ol  Av^tta  I  a  vki 
rna  wbsM)  c«at  liuMTBiaMM  IbIm  Ur  sriilBaL'* 


[14682."' —  r,  Ui.  a.  a.,  xi 
taqneij  33395,  the  msthodofai 
par    tiniB    of    tha    harmt    i 

phsaomenan  of  which  is,  that  _  _    

the  [nil  moon,  about  0  p.m.,  at  ihissc 
little  tar  sevsral  nsniiiits,  tba  rapid  .  .  ._ 
northsm  deelioation  campansatiiig  for  the  orbttal 
lootian  to  the  eastward.  Tha  phaDomanon  of  the 
moon's  risina  for  seraral  dan,  with  little  varia- 
don,  ooonrs,  howoTsr.in  aaoh  lanation.  In  antnmn 
it  ia  at  fall  moon,  and  tharafora  mora  appaieot;  in 
ipring,  at  new  moon,  and  at  intarmediate  lonatiena 
■t  relaUvsly  dlSwant  ages  of  tha  moon,  and  at 
diSsrent  boon  of  the  d^  or  night.  The  stttiog  of 
iha  moon  is  also  affectsd  in  a  simitar  mauntr,  bat 
not  to  sa  Diarkod  an  axtaat  I  do  not  lemsmher  to 
bars  seen  the  above  noticed  in  any  aitronmnioal 


8<nsntifia  dab,  AaRnst  2. 


B,  J.  iMokr. 


A  field  for  cultivation  of  nettles  wsa  arrangeil 
at  Stialau,  near  BeFlin,  last  year,  and  yieldoi 
in  aatamii  very  branching  stems  3ft.  to  4lt.  in 
beigfat.  Dr.  Grothe  report*  that  this  year  thi; 
nettlM  baTfl  been  growing  vigorously.  Th. 
plaata  am  everywhere  dense,  and  stems,  mostly- 
vtthoat  toanching,  have  already  risen  to  four. 
md  in  many  ca«es  five  or  more  feet.  The  fielij 
baa  aot  been  manured  or  weeded}   but   the 


'hich  it  penetrates.  Beng  is  sometimes  used 
alone,  and  gives  a  blue  violet  colour. 

A  committee  of  the  Bussian  artillery  wse 
recently  charged  to  inquire  as  to  the  advi- 
sability of  using  eupro-uinnganese  for  manu- 
facture of  cannon.  They  pronounce  against  it, 
on  the  ground  of  the  metal  not  being  sutE- 
eiently  ductile  (aa  proved  by  the  eiperimenti: 
of  Lacrolt  and  Kiinticl,  some  years  ago).  But 
they  consider  that  alloys,  binary  of  copper  and 
manganese,  and  ternary  of  copper,  tin,  and 
manganese,  have  the  property  ot  vell-filling 
the  moulds  in  costing,  giving  very  slight  liqua- 
tion, and  very  sound  ingota ;  hence,  they  thint 
Uheu  suited  for  the  casting  of  some  pieces  other 


TBX  SATiriiLZTBB  OF  MABB. 

E4683.]— Iw  reading  thia  mominjr  LeoMnV* 
mpirs  of  China,"  I  was  startled  bv  tha  follewtng 
passaga;— "I  cannot,  air,  flniib  ttiis  diseonraa, 
Iwfora  I  have  spokan  ot  (Oma  obaarvationa  we  have 
made  of  the  satellites.  Tbase  are  so  many  litUa 
planets  that  belooB  to  tha  train  of  bigger  onaa 
whieh  were  datsotad  in  onr  aae.  Tbay  eontinnally 
Inrn  about  Satnm,  Jspitor,  Mirt,  Ao." 

L*coi]]te  was  a  Jetoit  missionary,  aa  muy  of 
/onr  naiiai's  know,  who  spent  10  jann  ia  CUaa 
tbont  tbe  aad  of  the  siitmnth  cantory,  Hy  cditkn 
of  hia  boA  bsan  data,  Loudon,  1737.  and  the  paa- 
■■M  above  qnoled  i*  toand  on  pp.  S02  and  SOS- 

Ii  it  not  fnat  possibla  that  the  ^nat  aitnmomm 
af  the  aiiUenUi  aeatDTT  mllj  did  seeona  or  both 
at  the  nawly  disoovsrad  sataUitca  P 

Leeds,  J«ly  2B.  J-  BTtnea. 

OLUBBXHa  IV  THB  BBABBIC2U 

BX  inbutaDiM 

„ at  lit  (bar  v- 

SalKTf  of  Jnlyll,  whars  it  appaara  as  an  abstract 
tij  Hr.  E.  P.  Wright  of  M.  Woroain'a  naner.  Psr- 
liaps  it  is  a  oonnmentarj  with  a 
the  fsets.  Bat  quolatioa  marks  ■^  .  . 
becanis  itwUI  bs  noted  it  reads  1  The  memoir,  saya 
Mr.  Wiifiht.  The  mper  was  read  on  ths  Gth  of 
Uareh,  1871.  "  G.  J.  H-"  will  les  that  hia  never 
hating  toand  a  olub  without  larria  being  in  it  is 
snly  negntire  eridanoe,  and,  I  veatore  to  think, 
loaroslj  npsate  tho  foot  that  I  haie  found  many 
clnbi  without  the  ghott  ot  an  insect  haing  viaible, 
anlcas,  indcfd,  it  was  a  mioroseopical  ghott. 
NanicrOBa  oburvera  have  hid  a  similar  eipnienea 
lo  mine,  though  thay  have  alio  fonrd  olnba  with 
difterant  kiadn  of  inieotii  in  tham.  Writing  some 
yean  ago  the  Rev.  M.  J.  Berkeley  stated  that  "  the 
main  root  ia  moatly  affected,  but  the  disoaae  some- 
times ofFecta  the  laterals"  (a  f act  eorroborated  hy 
M.WoroDiD).  The  diseate,  aayi  Hr.  Barkel^,  is 
local,  or,  where  not  local,  eapricioni,  and  probably 
1  denands  npon  peonliar  chemical  oonditiona  o(  the 
1  should  like  to  oak  "  Q.  J.  H."  if  he  haa  ever 
the  larvDi  ta  mentions  in  the  stalks  of  bras- 
lidribs   of  tha  leaves,    for  I 


have  found  them  in  those  positions,  and  ccaielndad 
that  thay  preferred  dabs  n^en  the*  oould  gat  them, 
becanse,  aeoording  to  Mr.  Berkalov,  many  of  the 


„,„_, , loniooal  n. ..-   „.   . 

rally  prevent  olubbine,  dote  not  help  n«  to  a  eola- 
tion, bteaaKa,  if  it  be  claimed  that  thaaa  warn  oS 
the  "  fly  "  or  infeet,  it  mnit  be  acknowledged  that 
they  may  sleo  present  rather  too  warm  a  bed  for 
the Plaamidiophora  braasicni  WiUHr.  W.G.  Smith 
kiadly  torn  a  Uttla  light  on  thia  snbiect  P 


fiiS 
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THB  SIiaCTBO  -  KAONXT  A. 
BSOBIVIVO  TBUPHOBB. 
[ims.}— Tbb  nnlt  I  itn  HiiTed  tt  while 
utriManHng  io  thia  dirwtiott  W6nu  to  intamtiDg, 
■ad  kl  tba  ■■■&•  tim«,  I  balian,  nOTel— ni.,  (hat  a 
good  rwriviii;  telephone  can,  be  made  from  figctro- 
Manal*  al<>na,  without  any  vibrating  diaphragm 
— tiat  I  haps,  by  prior  pubiieatiau,  to  prerent  the 
poirihilltj  of  >  itring  of  thoM  patent!  which 
advi  M  btmUj  hiadtr  true  loiaotifia  iarec 
lanif  <Bi^  eiparimaDti  I  nukde  ftn  alMtro-mBro*! 
oaiM  spMtaot  ]ia.  iroD  RM-pipa  II  '  -  "' 
flat  on  00*  (id*,  aod  iplit  enffioientl; 
Iha  w{»  (Na.  84)  t«  be  wootid  od,  which  wu  done 
ttU  it  «u  fall  iduil*.  The  polM  wen,  thenfore, 
tofrther  abonl  jin.  fqure.    Thii 


r  »  femtrpe  plate,  ooTaring 
t  in  the  Ud  alin.  hy  llio. 
a  pencil  misTopfaone  tilted 


WH&aHDehae  Moboa  pencil 

h>  knaBRleM  U'si  tnnimittei , . 

bCK  M  eooMe  of  Mn&d,   hath  in  a  diitant  part  of 
U«hom,  and  one  Uclanohd  osU  in  cinrait    '<■- 
bra  f«T«  ont  the  timee,  plainl;  heard  h;  all  ■ 
Ink  ha  mom. 

A  aimilar  magnet  wai  next  made  of  the  . .  . 
fin.  pipe,  hnt  Sin.  hms,  wound  loDnitudinallj  with 
tnmiA  wira  till  fall  inudc.  The  poln  were  toffather, 
Mn.  Irac  bf  abont  |in.  wida,  with  a  Iod;  butov 

■fit  calf  dlridhig  them.    Thii   wu  plaind  

the  nnder  tide  Si  the  lid  o(  a  eifar  box,  hai 
^Bilateral  trianpilarholaoatin  It,  and  a  diaphi«m 
at  tbplata  eorraing  it  well  faatened  down.  TMa 
maniaHeBt  fan  oat  rer;  enrioiu  efleota  in  the 
Mniie^  waj.  With  a  watch  placed  on  Um  baae 
•taTartioal  ■iemphone  on  a  table  nearby,  the  tioka 
ntn  at  lint  beard  londljr,  then  a  low  note  oom- 
laeaecd  whldi  beeamo  loM  and  elaar,  and  changed 
tkronch  tUrda  and  Bftht  of  the  acale  to  the  ootaTO, 
■adeoonnp  to  aeeond  oetavot  djingontiand  com- 
■•adnc  an  belOTa.  On  TenioTitis  the  wateh  the 
MWalMpad  inatant^.  Itraeed  the  primarr  rasia 
af  W«  fe  tibnttiow  b  the  wire  from  the  miero- 
pbona.bat  think  that,  to  the  ihape  of  the  diaphraam , 
■ad  to  tba  loBV  magnet  aetinf  from  the  narraw  to 
Oa  wide  end  el  the  triaos]^  moat  b«  attribntod  the 
gicat  raag*  at  aotaa  prodnoad. 

WUkt  e^ariMcntlnii  with  another  limilar 
mtfmt,  I  (tood  it  looae,  polea  downwardi,  hot  atill 
nanertad  with  the  Una  wirca  on  a  Bat  tin  gan- 
pawdv  oaaiiter  with  the  eudi  eat  off.  hut  itill 
litaiuhig  the  paper  label  on  which  the  mBEnet  lar : 
tbat«aa«(tbamBBicalboi  waagiTenontloiidl;imd 
MMnwnt,  b«t  hniiiwE  aad  Jangling ;  abo  worda 
■fohc  to  tka  traoamittai  were  heart,  bat  ooHtuicd 


for  wlucb  I  hare  at  preeent  bat  little  tine,  I  haiten 
to  eommaaiiate  the  fact  that  the  alectro-mo^net, 
vrilhout  any  diaphragm  whatever,  can  be  tnade  a 
-iproduoar  of  aoande  tnuumitled   bj    a  Hag>h« 

jlipho...  ., 

I  of  infrinpng  anybody'i  patent. 

I  maHt  add  that  the  aame  arrarKament  is  alio  a 
feeble  tranimitter,  niing  a  good  Bell  telaphone  aa 
receirer — which  ia  a  lerj  alraage  fast.  I  abatain  at 
preaent  from  all  theorr  on  the  anbiaiit. 

V.  a.  XJord. 
Uillfiald-laae,  Highgmte,  Aagoat  5. 

HOW  TO  BaiI.D  A  aSBCirHOirBS!. 

[14686].— I  MOTlOD  a  few  weeka  ago  a  qnerr  a* 
to  the  bnilding  of  a  erMnhoaaa,  and  aeeing  what  I 
take  Io  be  t6tj  good  direetiooi  in  thii  JoumaE  ef 
SorticuUura,  written  by  Mr.  Edward  Lnokfaant, 
I  Tentara  to  aend  them  for  the  benefit  of  your 
readers,  aa  thii  ia  jaat  the  Ume  of  the  year  la  baild. 
The  greenhooM  ia  of  the  apan'roof  form  abont  ZOft. 
wide—a  ehape  that  doea  not  Sod  mnoh  faronr  with 
an>^  anatear  growera,  who  generally  prefer  to 
stiliie  a  wall  Iqr  hiTing  a  lean-to  booae.  The 
following  are  the  detaila  : — 


tantW. 

MowtUi 


.--»  a  rvy  intereiting  molt,  which 

M  to  tb*  next  diaOoTarr  ;  for  haring  a  email  ordl- 
•an  eleetco-macaet  with  ita  armatora  In  front  <aa 
wed  in  elaotiio  balla)  fixed  to  a  ihooc  of  board,  I 
was  about  to  onahip  it  to  tryeipcviaiania  on  Tarioni 
lia  cam,  Ao.,  when  it  oooorred  to  me  to  oonneot  it, 
aaitwae,  totlwlino  wirea,  nhwing  only  a  ilip  of 
paper  between  the  polea  ana  arnatara  to  praTsnt 
actual  oontaet.  To  my  aitoniahment,  oa  pnttioD 
tko  ear  eloae  to  the  board  at  any  part,  the  moaia  of 
tte  box  wai  heard  clearly,  enry  note  from 
Ugbeat  to  loweet  beioK  heard  diitinotly.  Now  here 
■awed  to  be  a  telephone  witiioat  a  ribrating  dia- 
phn^B  i  hot  to  make  more  aare,  the  armataie  waa 
aiMliiaaail  from  it*  anppart  and  attaehtd  to  tha 
■agnet  only  bjr  an  indiarnbbar  band,  with  the  Blip  of 
papv  between  it  and  the  polea,  and  id  that  it  toocbed 
■a  othv  partof  the  apparatnr.  On  liitening  to  the 
■BBBOTliBtf  board,  (be  lonnda  were  atill  hcwd  ai 
&&Mtly  a«  before. 

Bnt  area  here  forenaio  ingennity  might  claim  and 
attempt  to  prore  that  thia  ardiaary  armature  waa  a 
vibrating  diaphragm ;  theretare,  an  armatore  being 
itaeU  nntUng  bnt  ao  indneed  magnet,  it  waa  le- 
idacedby  anotlMrelcatro-magnet,  ttan*:  — 

Two  ordinary  •leottO' magnets  (unacrewed  from  a 
•aapl*  ol  large  eleotrio  brila)  were  faateued,  by  meana 
at  two  little  wooden  aaddtn  and  a  acrew  each,  to  a 
■mallpieeeaf  deal  board  aboat4(in.  aqnara  and  {in, 
tUek,  in  aneh  a  way  that  tba  polea  ware  all  bat 
loaeUiv.  Their  wirea  were  then  joined,  ao  that 
lolai  <f  oppeeite  denominationi  faoed  each  other — 
ije.,  north  oppoeito  aouth,  and  itr'ca  uerd.  Thia, 
plaaed  on  ao  empty  oigar-boi  and  four  Liclanohe 
ealla  in  einmit,  gare  out  tba  tune  of  the  mueieal.boi 
dearly  and  londly  Into  tke  room. 

When  both  polea  were  made  to  toneb,  tha  eonnd 
aeeaiid,  bat  with  a  thin  piece  of  paper  o — '~~'  ''~ 

(oil  imly  betw«en  tham,    wilhuat   any   „ 

air  apB«,  the  aonnd  was  heard.  On  gradoally 
■epaiating  the  matnieta  the  aoanda  grew  fainter  and 
fahtsr  till  they  become  inaudible. 

By  potting  the  bate-board  oloaa  to 
l^iatLing  and  ainging  to  the  miorophone  .  _..  ..  . 
likailj  and  loudly  beard,  alra  the  Toioa  ni  the 
person  apaaking  reeognined ;  bnt  the  worda  hardly 
aaSoieutly  defined  to  disttngniah  all  that  i  " 

tiMBgh  now  and  then  parte  were  ictellicibli 

By  nrying  the  atrength  of  battery,  aiie, 

of  mounting  tha  mattneta,  or  adjuatmaut  o(  the 
Mieropbone,  I  hare  na  doobt  that  perfeet  deflnitfoa 
MB  hs  obtained.  Tba  londoaaa  and  toIi 
mremmfU,  bat  iefen  mmkiag  furlktt 


the   I 


Oni     ine    groore.      in   nxpMwi    wuw     ■ 

aJditianal  atmgUi  may  readily  ba  unpattal  hy 
boUiog  a  few  iran  biacea  to  the  aivlaa  a(  ito 
bnilding  at  any  oonT«oi*nt  print,  aa  ahoan  by  L 
Pieeee  of  bar  iron  bent  to  the  reqntoed  ugla, 
fiattaned,  and  btdaa  pioroed  at  the  eoda  by  ahla^ 
tmith,  anaww  admiiably,  and  are  neat  enoagh  ii 
appeaianeo  when  painted.  To  tbeae  who  pi^ 
the  nanal  plan  of  aid*  |dUan,  I  will  be  naafal,  m 
ahowinga  longitndiaal  aeetuaad  portion  of  ea^a 

C"' tr,  with  adot  eaat  is  tha  top  to  edaU  a  lat  iBa 
on  edg«,nnungdoa>  nnder  tba  igd  tr«MMl 
toend.and  fonaiHac^talenppart,Bali^ael( 
make  no  appredaUa  tbada,  and  yet  raiT  alroag;  h 
aiae  it  ia  3  inch**  by  halt  an  ineb.  Tbe  hnMktm 
hanging  ah^TCi  in  Kg.  1,  B,  B,  ara  ohJtelioBdb 
aa  apoiling  ^  VPw*>o«  of  tba  inteitor  i  halHeb 
ihelrea  are  lo  naef nl  that  I  hare  abowa  whvt  ttay 
ihonld  be  phued  (or  the  goidanoe  of  thoaa  wha  aa 
compelled  to  naethem. 

The  ToU  anpport  ahows  in  Fig.  1  La  aordl,  tot 
Mr.  Luekhnrat  thinlo  It  preferable  to  the  erdiMT 
■tyle.  It  eoneiata  o(  eeatral  pilUn  with  ai  - 
ihown,  the  piUan  beiug  pf--'  -■— '  "" 
The  hanging  baaketa,  1,  i,  ■ 


. ,      ighat  the  eaTM, 

aud  10  feet  at  tha  apei.  It  ooniiita  aimply  of  fixed 
raltora  morticed  into  a  ridge-board  at  top,  and  an 
emre-board  at  bottom.  The  width  of  the  ridge- 
board  (b,  Fig.  2)depend>  npon  that  of  the  •aahhara. 
Two  itches  will  be  thiok  enongb  (or  the  honaa  we 
.reatiDg  of.  C.  Fig.  3,  repreaecta  the  beading 
ned  by  acrewi  or  naili  to  the  top  of  the  ridge- 
board,  tapraaerreitfram  the  action  of  the  weather  aa 
well  aa  to  impart  finiah  to  building.  Fig.  i  also 
tbowB  how  tha  aaahbara  are  mortioed  into  the  ridge- 
board,  and  how  a  groore,  2,  2,  for  the  glaaa  ia 
ploughed  in  the  ridge-boacd  abore  eaah  tooon.  In 
glaiing.  eapecial  care  mnet  be  taken  to  thruit  the 
glaaa  to  the  top  of  theae  gnwros,  ao  aa  to  make  the 
ridge  weatber- proof.  The  liia  at  the  aaahbara  is 
detmniDsd  by  tbair  length  and  whether  it  i<  in- 
tonded  to  atrangthtn  the  roof  with  ataya  or  pillars 
with  support)  as  ihoAn  in  Fig.  1.  A  bar  of  thf 
form  abowD  by  E,  S|  inehea  by  }  at  ita  widest  part, 
antwers  very  wall,  with  erory  fifth  bar  like  the 
aeotioD  r,  in  aiae  31  iaohea  by  2.  When  interior 
■npports  are  not  need  tba  bars  shonld  ba  3  inohes  by 
11,  with  «r«ry  tfghth  bar  81  inehea  by  3.  I  hare 
giren  ell  tb*M  ton  a  tbomngh  trial  and  can  recom- 
MBdthaa-  Tba»».i«M;(a}ahoBldba4toohet 
*~  ~  -  aid  irith  a  hmU  mbI- 


with  eounterpMat  weight*,  wbioh  enabhe  thm  ti  bt 
lowend  at  will  for  watering  and  inipeOliOB. 

The  fltdea.— Here  the  aaahbar*  aMeimUartoOM 
in  the  loof,  the  only  diCennD*  faebig  hs  the  lav* 
aiie,  which,  aa  they  help  to  ennport  the  real,  m  t 
inehaa'by3.  They  an  Biortioed  into  tha  waltpMi. 
J,  which  is  abont  0  inchci  by  2|  or  3,  aamay^en 
most  sutable.  and  into  an  eavaplato,  k,  i  inetotty 
21.  The  angle  pieoea  for  the  aomera  of  tha  bailditg, 
L,  are  41  inahea  by  3,  and  haTB  refaatea  (or  glute 
and  for  rvntilaton  to  fhnt  into.  Wbaaaidete^ 
lalora  are  introdneed|  as  in  Fig.  1,  thay  eoariri 
aimply  of  a  frame  21  inEhes  Iry  ij,  groond  fi>  di 
glaesi  with  aashban  mortioed  into  tha  (faase,  Hd 
are  anapended  by  hians  to  a  fixed  bar  SI  inebaa  If 
11,  into  the  upper  aide  of  wUah  tha  ion  side  km 
sasbbaia  are  mortioed.  Although  maBlme  ia  wada 
of  aide  tantilaton,  it  is  fagr  no  maaaa  hattadal  la 
imply  that  they  an  an  inifiapaaiaahli  acoNBlri  i* 
it  the  root  nuitilatioo  ba  pot  thraagb,  aide  *^ilB*' 
tionitnot  wanted,  and  fixed  wdaa  point  a(  aaawil* 
a  oonaidnmble  aaring.  Let,  thoefOn,  Ilia  md 
Tenlilatois  ma  from  and  to  ead  «( Ibiiaiil'.aUwi 
tiat  of  a  Blear  space  ti  qnlto  S  feet  N  wiMb^Mlf 
admit  ao  larga  a  mloasa  oI  air  aa  to  inaaialaMB 
and  Iborongh  oironlatiaa  AroU  a  '  i  Jll-^ 
apparatna  I  let  It  ba  itannf ,  and  jat  ao  ^C^*'*' 
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naj  set  it  in  motioo.    The  best  prinoiple  is 
a   ipinl   shaft   and   stoat-joinied   ferera 
•h  the  rentUators  mtkj  he  regoUted  to  a 
The  hiiekwork  of  the  sides  and  ends  consists 
xnmes  abore  ground  and  six  conrses  below, 
re  of  the  footings.    The  walls  are  9  inches 
md  the  footings  are  respeotiTely  13^,  18,  and, 
liee,  so  that  a  yard  in  length  of  wall  and  foot- 
ill  reqaire  112  bricks,  and  to  make  enough 
for  fire  hundred  bricks  it  requires   thrae 
of  new  grey  lime  and  eighteen  bnshds  of 

loon  should  be  li  inch  in  thickness,  and  the 
ite  4  inches  by  3,  with  rebatse  and  beading 
m  by  M ;  one  for  door,  the  other  for  glsM. 
itral  stage  has  upright  supports  2  inches  oy  2, 
I  braces  are  3  inches  by  2.  The  strips  form- 
B  shelves  are  2  inches  by  l*  with  half-inch 
between  erery  two  strips.  The  woodwork  of 
s  stages  is  of  the  same  siae. 
glass  for  the  roof  to  be  21os.  seconds ;  sise 
res,  20  inches  by  12  ;  and  for  the  sides  and 
OS.  answers  very  well.  The  hot- water  pipes 
inch,  and  slighldy  elcTated  above  the  floor  on 
nds,  as  shown. 

te  Mr.  Luckhurst  almost  Terbstim,  but  your 
will  have  no  difficulty  in  making  modifica- 
For  instance,  instesd  of  the  pillars  with 
ig  arms,  many  would  prefer  to  use  simple 
8,  and  tie  the  main  rafters  togetlier  across 
se  by  iron  rods,  merely  stepping  them  into 
38  board  instesd  of  morticing.  The  wall,  too, 
rith  advantage  be  made  of  concrete  where  the 
Is  are  handy.  I  should  be  glad  to  read  sug- 
s  for  alterations,  and  any  other  information 
n  be  given  on  the  subject. 

H.  Stebbixicf. 


WOBK  FOB  THB  LATHB. 

r.]— In  the  English  Msghanio  for  June  7, 
present  volume,  is  an  article  upon  aocorate 
r ;  again  on  p.  333  is  described  and  clearly 
ed  a  new  and  elaborate  apparatus  made  l^ 
n  for  centring  work  for  the  lathe. 


jeet,  but  not  more  than  shown  in  Fig.  1.  Now  set 
the  scriber  to  come  a  little  above  or  below  the  as- 
sumed centre,  make  a  horiaontal  scratch  across  the 
end  of  rod,  by  sliding  the  scribing  block  on  the  lathe 
bed,  then  turn  the  rod  a  quarter  of  a  turn — i.». ,  till  the 
first  scratch  is  vertical.  Scratch  again  horisontally. 
and  so  prooeed  till  you  have  four  lines  on  the  end 
of  the  rod,  as  in  Fig.  2.  Now,  as  these  lines  are 
all  marked  the  same  distance  from  that  part  of  the 
rod  that  rested  upon  the  rest,  it  is  evident  they  will 
all  be  equally  distant  from  the  centre,  and  if  a  hole 
be  drilled  in  the  centre  of  the  little  square  (see  Fig. 
2),  it  will  be  truly  centred.  When  the  rod  is  fixed 
end-un  in  the  vice,  look  obliquely  at  the  end  ^on 
intena  oentre-punohing  until  you  see  the  seribing 
lines  at  the  same  time  as  your  centre-punch  is  held 
uprightly  over  the  little  square,  and  from  such  a 
position  that  two  of  the  scratches  appear  as  lines 
running  away  from  you.  Now  adjust  your  centre- 
punch  so  that  it  appears  an  equal  distance  from 
either  the  right  or  the  left  scratch.  If  these 
scratches  are  from  l-16th  to  l-8th  of  an  inch  apart 
this  can  be  done  with  all  1  he  exactness  desirable; 
but  the  idea  of  the  distance  of  centro'punch  from 
the  front  or  back  scratch  will  be  very  udiiferent ; 
therefore,  before  striking  the  centre-punch,  shift 
yonr  eyes  a  quarter  way  round  so  that  tne  other  two 
scratches  appear  as  lines  running  away  from  you. 
Then  again  adjust  the  centre-punch  sidewavs  be- 
tween what  were  in  the  first  view  front  ana  back 
lines,  carefullv  avoiding  any  motion  of  the  oentre- 
punch  towarus  or  away  from  you,  as  it  would 
evidently  disturb  the  first  adjustment  When  ad- 
justing the  punch  the  hand  may  be  conveniently 
steadied  by  resting  it  upon  the  vice.  If  yen  would 
centre  with  great  exactness  do  not  drive  the  centre- 
punch  deep,  even  for  the  heaviest  work,  but  rather 
commence  with  a  smaller  drill  than  ultimate  centre 
hole.  If  punched  lightly,  the  oentre-ponoh  mark 
can  be  placed  as  near  the  centre  of  the  little  square 
by  eve,  as  any  rule,  measure,  or  diagonal  scribing 
could  have  made  it.  The  point  of  oentre'pnnch 
should  be  turned  about  the  same  angle  as  the 
I  comer  of  a  three-sided  file  (t  e.,  angle^  of  60°). 
Short  work  can  be  centred  with  a  scribing  block 
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Bmeohanical  readers  of  "  ours  "  are  just  now 
\  upon  lathe  matters,  and  centring  methods 
L  our  minds,  I  think  the  few  remarks  I  pur- 
aking  will  just  now  be  comparable  with 
ethods,  and  assist  towards  the  arrival  at  a 
nion  of  the  value  of  eadh  method,  in  a  manner 
disjointed  series  at  distant  times  could  do, 

contribute  towards  a  thoroughness  of  treat- 
\  this  subject  similar  to  that  which  I  hope 
athe  treadles  receive  now  they  are  in  the 
\i  "  D.  H.  G.,"  whose  further  contributions 
wait  with  eagerness. 

rriter  on  p.  309  remarks,  '*  I  have  seen  hoj% 
rk  to  the  vice,  drive  a  oentre  punch  into  it, 
» the  lathe,  chalk  the  full  sides,  take  it  back 
vice,  draw  the  centres,  and  try  Main."    I 

to  think  this  tedious  changing  of  the  cen- 
dk  mark  and  alternate  trying  in  the  lathe 
lave  been  avoided  by  following  a  methodical 
n  making  the  first  oentre  punch  mark.  I 
fully  describing  two  simple  meUiods  of  find- 
eenlve  for  drilling — vis.,  with  the  scribing 
nd  by  measurement  with  the  eye,  also  the 
of  oorreeting  either  with  the  square  centre; 
if  carefully  marked  with  the  scribiuff  block, 
•  oentre  cannot  improve  it.  I  think  these 
■ethods  will  be  sufficient  for  all  ordinary 
nd  the  scribing  block  in  the  hands  of  a 
0  will  centre  some  most  extraordinary  jobs. 
thod  chosen  will  dej^d  principally  upon  the 
ha  work.  If  you  wish  to  oentre  a  rod  lin. 
ifeVy  first  see  that  it  is  straight  to  the  eye, 
i  tbe  ends  have  a  tolerably  smooth  surface 
siddle;  if  from  the  forge  they  will  be  good 
Inl  if  it  has  been  cut  cold  and  broken,  a  few 
(Ik  %  Tound-faoed  hammer  will  set  down  the 
mI  pmdnoe  a  small  surface  in  the  middle  of 

good  enough  to  scribe  upon.  Now  for 
KMi  say  lay  the  rod  across  the  slide-rest, 
\  thi  imgiilar  bum  from  the  duseltopro- 


upon  the  surface  plate.  Two  oast  iron  blocks, 
planed  true  with  broad  V-grooves  in  their  topj, 
are  very  convenient  for  this  work.  A  long  shaft 
may  be  laid  along  the  bench  or  on  blocks  on 
the  floor,  and  the  scribing  block  slid  across  tbe 
end  upon  the  surface  plate,  and  it  matters 
not  how  rough  a  rod  may  be  cut  off  so  long 
as  you  can  hammer  a  surface  in  the  middle  large 
enough  to  scribe  the  little  square  upon.  Nearly  any 
thing  can  be  centred  with  the  scribiog  block  without 
once  trying  in  the  lathe— for  instance,  anything  of  a 
dumb-bsll  form  might  be  centred  for  the  balls  at  the 
end  to  run  true  or  for  the  neck  to  run  true  accord- 
ing to  which  could  afford  most  cut-off,  or  a  bolt 
with  eccentric  head  can  be  centered  for  the  neck  to 
run  true. 

If  the  diameter  of  the  work  is,  say,  ^in.,  it  would 
be  a  waste  of  time  to  use  the  scribing  block,  for  it  is 
almost  as  easy  to  find  the  centre  of  a  ^in.  circle  by  eve 
as  to  find  the  centre  of  the  small  square  ^ou  might 
scratch  u^n  it ;  and  as  the  end  surface  is  so  small 
there  is  httle  labour  in  filing  tbe  end  square  to  the 
sides  when  the  edges  of  the  circular  ends  can  be 
nearly  as  easily  defined  as  the  scratches  in  the  pre- 
ceding case.  The  error  of  measurement  for  centre 
of  the  lin.  rod  needs  not  exceed  1-200  of  its  diameter, 
and  in  the  i  rod  the  actual  error  of  oye  measure- 
ment will  be  about  the  same ;  but  relatively  to  its 
diameter  the  centre  is  now  1-50  out  of  truth,  but 
still  1-200  of  an  inch  is  near  enough  for  most  work 
of  i  dia.  Add  this  eye  measurement  is  so  near  that 
upon  the  filed  end  of  even  a  half-inch  rod,  centred 
by  oyo  only,  the  finest  drawing  compasses  would  as 
often  show  an  eccentrici^  on  two  sides  as  an  eccen- 
tricity in  any  one  direction,  showing  that  the  iron 
rod  was  somewhat  oval,  and  at  the  sides  from  which 
the  thickest  cut  is  turned  off  was  the  result  of  oval- 
ness  In  the  rod  rather  than  from  eccentricity  of 
the  centring. 

Tbe  reason  many  make  «  bad  gmeu  at  i^  ottutt^ 


of  the  circular  end  of  a  ronnd  rod  is  that  from  the 
front  of  the  vioe  they  look  obliquely  down  upon  the 
end  of  rod,  and  proMcd  to  adjust  the  centre-punch 
sideways  until  the  distance  A  B  ■■  B  C,  Fig.  3» 
which  can  be  done  with  nicety  ;  then  from  the  same 
point  of  view  thoy  attempt  to  divide  the  distance, 
u  E,  or  else  to  make  B  £  equal  to  the  other  two 
radii,  A  B  and  B  C,  with  the  result  that,  as  thev 
view  U»  distanoe,  d  £,  between  the  centre-pnnoL 
and  front  edge  of  the  rod  obliquely  it  appears  lesa 
than  it  realTjr  is.  The  same  person  wishing  to 
divide  a  stick  into  equal  halves  by  oye  would  plaoe  it 
in  a  line  from  right  to  left,  so  that  corresponding 
parts  of  each  half  shall  be  equally  distant  from  the 
eye — that  is  in  a  position  analogous  to  the  distance, 
A  C,  and  would  not  for  a  moment  think  of  viewing 
the  stick  as  a  line  with  its  end  towards  him  ;  yet  thia 
is  exactly  the  problem  he  is  attempting  when  he 
tries  to  divide  the  diameter,  D  £,  from  the  same 
point  of  view  as  he  divided  A  C. 

For  this  reason,  after  having  halved  the  distanoe 
from  right  to  left,  A  C.  it  is  well  to  take  another 
view  at  right  angles  to  the  first  view  before  attempt- 
ing to  halve  the  diameter.  D  E.  This  is  the  same 
method  as  recommended  for  finding  tbe  centre  of 
the  little  square  scratched  upon  the  end  of  the  inoh 
rod.  By  viewing  the  end  of  the  rod  perpendicularly 
truly,  you  view  both  diameters  fairly ;  but,  then,  to 
view  the  point  of  the  punch,  it  must  necessarily  be 
inclined  considerably,  and  the  shaft  of  the  punch 
being  close  to  radii,  A  B  and  D  B,  thoy  have  not 
that  slmiliari^'of  appearance  which  is  desirable  for 
comparing  witn  B  C  and  B  E ;  neither  oan  the  exact 
point  of  oentre-pnnch  be  so  clearly  defined  as  when 
held  vertieaUy. 

Again,  some  make  a  veiT  light  punch-mark  first, 
and  oorreet  it  after^rards,  for  on  a  iin.  rod  you  can 
tee  perfectly  well  if  a  light  punch-mark  is  oentral 
after  the  punch  is  removed;  but  if  it  should  be 
slightly  eccentric,  to  oorreet  it  with  the  punch  is  not 
so  easy,  for  the  second  centre-punch  mark  must  run 
into  the  first,  and  then  a  small  centre  mark  is  im- 
possible. I  must  admit  this  can  generally  be  done 
near  enough,  but  consider  making  the  first  punch 
central,  by  viewing  the  punch  from  two  directions 
at  right  angles,  a  more  exact  method.  This  eye 
measurement  is  all  rather  a  matter  of  method  than 
of  experience.  For  m^ing  the  centres  of  light  work 
exact,  even  down  to  l-16in.  or  less,  a  sharp  square 
centre  is  very  useful,  though  it  can  only  be  regarded 
as  a  time-saving  process  when  there  are  several 
pieces  to  be  centrsd.  This  method  is  bsiefiy  described 
at  page  d09|  time  t— > 

"If  thoy  wonld  put  a  square  of  oentre  cutting  in 
the  spindle  of  Uie  tul-blook  or  head-stock,  and  push 
a  tool  gently  against  the  full  sides,  it  would  come 
true  in  an  instant." 

But  if  any  one  who  was  not  already  acquainted 
with  the  method  understood  the  principle,  it  must 
have  been  rather  the  inference  of  their  own 
mechanical  genius  than  from  expUdtness  of  the 
writer.  Even  now  I  oannot  myself  understand  how 
work  can  be  trued  by  putting  the  square  centre  in 
the  headstock,  as  generally  so-called.  Fig.  4  will 
explain  the  square  oentre,  which  is  turned  oonicaL 
and  then  filed  to  a  square  pyramid  at  the  point  and 
hardened.  I  have  thought  it  worth  illustrating, 
because  I  have  usually  seen  them  made  with 
pyramidal  part  as  large  as  the  ordinary  centre,  and 
as  it  angles  only  cut  for  about  l-16in.  from  the 
point,  I  have  redueed  the  facets  of  pyramid,  thereby 
saving  time  in  sharpening,  which  must  be  an  object 
to  tiie  amateur  who  has  no  power  grindstone  to  go 
to ;  still,  great  stiffness  is  required.  This  square  centre 
must  be  fitted  in  the  place  of  ordinary  right-haad 
centre.  The  work  roughly  centred  with  punch  is 
mounted  in  the  lathe  between  centres,  with  the 
carrier  fastened  on  it  just  as  for  ordinary  turning : 
but  place  tiie  tool  in  the  slide- rest,  with  its  end 
reversed  towards  the  work,  so  as  to  rmb  instead  of 
cutting  it.  It  is  well,  though  not  essential,  to  have 
a  broad  groove  filed  horizontally  across  the  end  of 
tool,  or  piece  of  metal  used  in  the  rest,  with  centre 
of  groove  the  same  height  as  centres  of  the  lathe.  Now 
bring  this  rubbing  bearing  to  press  the  work  as  near 
the  end  as  possible,  but  avoiding  any  irregular  rough- 
ness  or  burr  from  cutting  off.  This  bearing  is 
now  gently  pressed  against  the  revolving  work, 
while  the  square  oentre  is  advanced  end- ways,  but 
not  tightiy,  until  the  finish,  and  using  oil  upon  the 
outside  to  reduce  friction,  and  on  the  centre  to  save 
the  cutting  edges  from  abrasion  ;  and,  if  tbe  work 
was  originally  ronnd  externally  where  the  tool  bears, 
the  centre  will  be  out  true,  as  concentric  as  if  the 
work  had  been  turned  upon  it,  for  when  the  side 
that  is  most  eccentric  comes  round  to  the  fronk 
it  is  sqneesed  between  the  centre  and  the  tool,  and 
cutting  comer  of  square  oentre  is  squeezed  deepest 
into  the  metal  cutting  out  the  centre  hole  towards 
that  side.  This  principle  is  just  the  reverse  of  ordi- 
nary turning  when  we  make  the  sides  of  greatest 
eccentricity  squeeze  between  a  smooth  ronnd  centre 
bearing  internally,  and  a  fixed  cutting  tool  externally, 
cutting  most  where  the  squeeze  is  greatest,  until  ail 
radii  equal  the  distanoe  between  centre  «^^^^^ 
when  the  wock  ia  weMMfc»»iaca  twbA..  ^^'^jJt- 
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Bomewlubt  OTil  also,  bnt  symmetrioaUy  bo  with  the 
ezlernBl  f omu— to  thai  is  still  a  nsml  nide  for 
drilling  ilie  roand  esntre  holes,  for  it  is  to  be  re- 
membwpsd  thai  the  sqnaro  contiiug  process  does  not 
dtspense  with  driUiag. 

If  sa  t>t«l  or  irregular  SKtemal  form  is  copied 
when  Qsed  as  a  guide  for  tnrBing  oat  the  ctBtres, 
oonyersely  aa  omL  centre  hole  (saoh  as  Bsade  with 
a  puneh  ground  on  a  stone),  used  as  a  snide,  pro- 
dims  a  corresponding  form  eztemallj,  aithongh  in 
tide  case  it^  is  not  so  apparent,  becwue  1^  aetnal 
deriation  from  the  oirde  is  not  greater  than  that  of 
the  small  eentre  hole,  whereas  tiier  are  now  viewed 
lelaliTely  to  the  cireamference:  hence,  for  eiaet 
work,  espeeiaUy  in  stsd,  ronna  centre  holes 


Let  ns  first  consider  a  square  of  5  or  25  cells»  and 
let  it  be  desirable  that  the  digit,  1 ,  shaU  occopy  the 
central  cell. 

Take  the  first  5  nnmbers  in  the  natural  progres 
siott — wi%.,  1,  2, 8, 4,  5,  and  place  them  in  any  order 
in  iJie  first  horisontal  eolnma,  thns  :— • 


The  explanation  of  a  practice  is  nrach  simpler  to 
follow  and  shorter  to  write  than  this  reriewing  of 
the  ro^fofioZs  of  different  processes  from  all  points ; 
but  such  Tiews  mnst  greatlj  assist  learners  m  their 
choice  among  the  manj  methods  open  to  them,  and 
if  their  mechanical  reasoning  commences  with  the 
hmdamental  operation  of  centring,  I  trust  it  win  be 
extended  to  the  after*  processes. 

A«  B.  Daneaster. 

BATS  or  nrORB ABB  OF  POPITLATZOir- 
ITBBDliAB  HTFOTHB8IS. 

S468&]— Ik  reply  to  letter  14841, 1  majr  say  that 
1  not  intsnd  to  found  an  ezsot  calenlatioa  on  the 
basis  of  the  BiUe  chronology.  The  fsot  that  thsre 
is  a  difference  of  1,000  years  between  the  ohronology 
of  the  Septoacj^nt  and  Hebrew  Tsrsions  ii  snffioisnt 
of  itself  to  nose  doubts  as  to  the  ooneotaess  of 
either.  MoreoTcr,  as  the  rate  of  increase jfiiist  be 
conjectural,  any  condusion  drawn  from  the  residt  is 
open  te  obrions  objection.  Howsrsr^  so  far  as  our 
eiperienoe  is  capable  of  f umishiog  data  for  oaloula* 
tion,  it  is  seen  to  be^nito  possible  that  man  may  not 
hare  been  an  inhabitant  of  the  earth  for  a  longer 
period  than  the  Bible  assigns  to  him.^  No  doubt  the 
rato  of  inerease  is  greater  now  than  in  earlier  ages, 
but  we  may  be  sure  that  tribes,  such  as  orer- 
ran  the  Boman  Empire,  must  hare  maintMned.  1^ 
full  arersge  of  human  fecundity. 

I  hare  no  doubt  that  many  readers  of  this  paper, 
as  well  as  myself,  are  obliged  to  '*  W.  Q.  P.'^for 

Jutting  the  nebular  hyfiotheeis  to  the  tast.  I  read 
ktely  about  CSomto  haying  ascertained  that,  at  the 
times  when  the  yarious  planets  were  thrown  off,  the 
rotation  period  of  the  solar  mass  was  sensibly  equal 
to  the  rerolntioD  period  of  the  planet.  So  f  or  ie  this 
from  being  the  case  with  the  earth,  that  its  rerolntion 
period,  compared  with  25  x  207  days,  seems  to  present 
a  similar  dilBonlty  in  the  way  of  this  theory  as  the 
period  of  the  inner  satellito  of  Mars  does.  I  suppose 
"<  W.  O.  P."  would  not  think  it  worth  while  to  make 
a  calculation  of  the  same  kind  for  the  earth  and 
■Mon.  J.  A. 
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Then  toke  the  next  prime  number,  less  than  the 
root— this  is  8— and  for  this  reason  eommenee  the 
nwneration  of  the  second  column  from  the  3rd 
figure  in  the  first  column— YiE.p  3,  4,  5, 2, 1.  Then, 
for  the  third  column,  begin  with  the  5th  for  the  4th 
column,  the  7th,  and  so  on.  This  ?rill  form  a  magic 
square  (A),  measuring  15  each  way. 

For  the  formation  of  the  next  square,  we  assume 
the  multiples  ot  the  root,  commencing  with  0 — fix.. 
Or  5,  10,  20  ■  As  we  hare  perfect  optbn  for  the 
arrangement  of  these  figures,  we  must  so  do  it  that 
0 'occupies  the  centre  cell,  and  repeat  at  erery  4tli 
figwe,  as  follows  : — 


For  the  second  line  repeat  this  order  baekwndi 
large  squares  repeat  the  1st  liae  again  for  tiis 
line,  and  so  on)  untfl  half  tim  square  is  filled, 
the  lower  half  repeat  the  upper  haii  from  the  ess 
For  the  second  square  take  the  muHiplM  c 
commencing  at  0,  4,  8, 12,  and  arrange  a  nn 
square  tothe  last,  only  taking  care  to 
columns  vertieaUf/,  as  follows  :^ 
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These  two  squares,  added  together,  make 
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C  +  D 


Here  we  bare  a  magio  square  measuring  50,  and 
by  superimposing  A  on  B,  we  have  a  square  measur- 
ing 65  eTory  way,  and  answering  the  conditions  of 
carrying  thu  digit,  1,  in  the  central  cell. 


INOBBABB  OF  POFIJIiATIOB. 

[14689.]— I  DEBi&K  to  thank   B.   Biley  for  his 
interesting  contribution  (letter  14679),  and  to  sup- 

Slement  ft   with  the   following  note.    From   his 
gures,  used  as  data,  we  obtain  the  following  equa- 
tion: 

100.000,000  X  2,850  » 13.000.000  x  21,923. 
The  first  term  here  is  the  total  2.850  years  sgo.  The 
third  term  is  the  difference  between  the  first  torm 
and  the  present  total.  The  fourth  torm  is  the  pro- 
portion, wrought  out  by  B.  Biley  as  21,994  years. 
The  small  difference,  71,  being  doe,  I  suppose,  to 
some  arithmetical  error.  Here  I  hare  to  remark 
that  this  simpls  proportion  is  at  yariance  with  the 
f(cometrieal  law  according  to  which  populations 
inorease^  and  therefore  the  conclusion  deduced  from 
it  requires  reyision. 

Mr.  .Bils^  expresses  his  belief  as  to  the 
chronolbgioal  record  not  being  high  enough  for  the 
antiquity  of  the  human  race  as  indicated  by  the 
exis^ng  remains  of  geological  man.  Now  the  idea 
of  preological  man  does  not  enter  into  this  problem. 
Ii  IS  confined  to  chronological  or  intellectual  man — 
an  entirely  different  sort  of  question.      J.  Bteel. 
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DBBF-8BA  BOXTNDIB'a>. 

[14690.1— At  page  529  you  give  some  of  the 
results  ol  the  soundings  off  the  coast  of  Africa, 
taken  by  Captoin  Schley,  U  S.N.,  in  which  he 
mentions  the  "abrupt"  descent  of  the  ocean's 
bottom  as  900  fathoms  in  60  miles,  and  3,000 
fathoms  in  700  miles.  The  term  "  abrupt "  tends 
to  mislead,  as  the  former  is  1  in  58*66,  and  the 
latter  is  1  in  205*83~the  first  by  no  means  a  steep 
gradient  for  modern  railways.  **  High  falluting 
In  scientific  subjects  is  bettor  aroided— truth  inra- 
riaUy  defeats  its  object. 

Soientifie  Club,  August  2.  B.  J.  Iieekx. 


KAQIO    BQUABBS. 

[14691.]— In  my  letter  (No.  14571)  I  gaye  a  few 

examples  of  yarious  magic  squarss,  and  at  the  desire 

of  '*  Amara*'  and  **  J.  F.  0.,"  I  append  a  formula 

for  their  construetion  ol  any  sine  or  apparent  degtee 

4ffeoap/ex2ty. 


As  in  the  foregoing  we  haye  perfect  option  in  the 
adjostmeut  of  the  figures,  it  is  pkin  that  an^  number 
may  be  made  to  occupy  any  cell ;  and,  withm  certain 
limits,  two  or  more  numbers  may  be  made  to  occupy 
giyen  cells  at  pleasure. 

This  formula  holds  good  for  squares  haying  prime 
numbers  for  root ;  of  oourse  as  the  squares  become 
larger  the  number  where  the  repeat  takes  place  is 
difrarent ;  5>  is  a  conyenient  number  to  exhibit  this 
property.  When  a  large  square  is  constructed  it 
becomee  laborious  to  add  up. 

For  sqwtres  not  having  prime  numbers  for  root, 
such  as  9, 15,  21,  &o.,  the  aboye  formula  fails,  and 
it  is  then  necessary  to  use  another,  which  restricts 
somewhat  the  number  of  squares  formabls.  All 
that  is  necessary  is  in  the  first  square  (A)  to  make 
the  middle  nicm&er— say  5  (in  a  9^)— run  diagonally 
from  comer  to  comer,  right  to  left;  and  in  the 
square,  B,  the  middle  number  of  the  multiples — say 
96— ran  in  tiie  contrary  diagonal.  This  will  giro  a 
magic  square. 

Even  squares. — There  is  more  difficulty  attending 
the  produetion  of  these  squares  than  those  haying  an 
odd  root.  A  small  square  of  4  will  show  the  prin^ 
oiple  without  going  to  the  trouble  of  a  larger  one. 

Take  the  first  4  numbers— yis.,  1,  2,  3,  4— and 
arrange  them  in  the  top  horisontal  band  in  such  a 
manner  that  the  extremes  add  up  to  5,  and  also  the 
intermediate  fispres  equidistant  from  the  esntre  (in 
the  case  «l  an  8^  the  top  line  would  run  tliu»«-l,  d, 
5,  2,  7,  4,  3, 8). 


This  formula  holds  good  for  all  even  sqt 
having  a  root  divisible  by  4  without  a  rsmots 
but  for  all  the  others— yis  ,  6»,  10»,  14?j  Ae 
breaks  down,  and  the  nuuAwrs  bays  to  be  picko 
and  tnuisposed  in  such  a  complex  manner  U 
cannot  describe  it.  I  should  suggest  the  mskiz 
such  squares  as  follows : — Make  a  square,  one 
smaller,  which  will  be  diyisible  by  4)  after  thei 
giyenlformula,  and  make  a  border  on  to  it,  whiel 
then  render  it  a  twofold  magic  square  :  for  imb 
to  make  a  10^  one  of  100  cells,  form  into  an  S 
the  figures  from  19  to  82  inclusiye,  and  then  sn 
the  86  remaining  fig^nres  in  a  border  round  it,ti 
care  to  make  the  oppoaito  figures  add  up  tothe 
sum. 

The  formula  for  the  big  square  in  my  let 
cannot  place  my  hand  on ;  bnt  it  is  formed 
quantity  of  smaller  squares,  each  of  which  Is  ms 

Bidnej  Jevsbo 

Victoria  Park,  Manehestor. 
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BUBBTANOBB 

OHABACTBBB, 

AOBBT8*  AND  B7  BOIiUBIIjITT. 

[14692.]— In  the  ideatifieation  of  orgawn 

pounds  we  require  to  take  into  coasidecalioB 

physical  eharaoteriekics,   such   as   colour,   ( 

taste,  or  crystalline  form,  separately  or  eoUed 

For  instance,  the  colour  of  indigo,  or  pieris 

and  ferrof^naaide,  or  ferrocyanide  of  jietssrii 

charac^bsiistie,  and  so  is  the  odour  of  easho 

acetie  acid,  camphor,  or  aleohoL    The  taato  e 

oerine  sugar  or  the  alkaloid  is  eharaetoristw,  i 

is  the  crystallins  form  of  many  substansss  si 

urea  or  its  ialts,  oxaHo  acid,  or  sugar.    A 

some  substanoes  can  be  ideatified  at  ones  I 

colour  or  by  the  odour,  or  by  the  tasto  or  I 

form,  or  by  one  or  more  of  these  cooshlaei 

others  cannot  be  identified  by  their  pkjna^ 

raeters,  aad  we  hays  to  ayail  ourselfos  of  the 

of  heat  in  the  determination.    The  applieat 

heat  in  healing  up  to  a  certain  point  in  heitt 

eyaporation,  in  boatiBg  in  a  tube  open  a4  both 

or  on  plai^num  foil,  or  on  a  piece  of  pereslaiBi 

the  blowpipe,  or  by  any  other  meana,  oflsa  i 

certain  indioataoos  by  which  we  ssay  idesM 

organic  snbstaaee.    Heat  breaks  np  iMst  s 

substaaces,  learing  a  blaek  carbcnaeeona  sssidi 

eyolying  an  odour  often  eharaeteriatfe  ef  th 

stance  operated  npm.    B  the  earboMMeea  i 

from  an  alkaline  sail  is  solubia  in  waftv  II  ia^ 

that  the  snbstMiee  was  analkallBe  MHif  m  « 
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ii,  Hid  it  luoInUa  it  tlMin  tint  u>  alkKlica 
rtaf  baw  U  pmtDt.  Tha  onrnDis  compoirodt 
ntuniog  tha  alkklins  tnd  alktUic  euihy  hun 
m  e^rtoiuta  when  titKbtil,  Uid  tlii  oompounds 
nil  Um  bi  BTj  Butala  aiUiM  taan  ths  oeUl  or  as 
ddaof  the  mttel. 

Tlw  tne  «r|niiue  »cidi  on  either  Tolstila  or  non- 
ilmtila — that  ia,  tka;  can  eithar  be  lublunsil  or 
■tilled  wiUuut  or  with  ilsaompiMitiini,  The  ratt; 
iit  diatU  DDchwised,  while  citric  tni  tartaris 
ddi.  As.,  aaffer  draompotitioii.  The  aoetotea  ao 
■itioD  are  deaaiHp»ail,  proJacing  ■eetone.  Aoi- 
la,  tnoekomiM,  leUtine,  albumen,  morphiue, 
BUM.  nns,  Ae..,  ttiie  the  odonr  of  unmODia  when 
wW  iakvmall  g]tn  tube,  end  when  beatol  an 
nAuB,  and  the  heat  coetioDed  until  all  the  earbon 
.  baimt  off,  there  will  be  a  naidne  it  the  oompoand 


Mpt    . 


aMh  ad'),  alsohol,  oldclijde,  aiiilinp,  bnljiic  acid, 
lAaliil  acid,  chlorotorm,  ether,  elyaeriue,  Uetie 
ifi,  niootine,  te.,  on  eTiporation  leave  i.a'  reaidne. 

Albnnien,  when  heated  np  to  TtTC,  become*  milliy, 
id  whiD  aubjected  to  a  higher  tempeinture  it 
MialiilM. 

Again,  oriPHiia  eomponnda  ha*e  dehnile  boiling 
abti,  by  whiab  means  we  may  nftoa  diitiii|['ii--'h 
■i  compoand   fram    anotbar.     Thus  th*  alooholo 

SininR  with  CiHaHo.  boilinr  point  TTC,  up  to 
ijHo,  boiling  paint  imV.,  inoreaH  b;  a 
Hwrnre  of  sbmt  19  dqre*".  A.k(l  the  acidi  From 
SiCOHO.  np  to  C,H;COHO,  inoreaae  from  IIS'C. 
pSUX.,  with  an  aTerape  difference  oF  IS  degrees  ; 
■l^teCHgCORO  the diff<renniia  approximately 
Bdrgrea.  In  the  piiraffin  'eHe',  ae  the  hoi1ii>g 
■iitinenvn  from  I'C.  forCH.oupto  121~C.  for 
aEif,  the  difference  deeTraeee- 

Muiy  snbsUncea  liketartarie  add,  when  heated 
a  1  imall  tnbe,  blacken,  and  giro  tha  odonr  of 
mat  mf  ar.  Othere  blacken  and  ^ive  the  odour  at 
aged  hair,  aa  uric  aoid,  morpbiae,  Ac.  Some 
hi  Um  odour  of  mal  tar,  aa  ciDohonins  and  ijniaine, 
Ule  benioio  aoid,  Ac,  fpn  an  ajiawMa  odoor. 

Formie  and  oiaNn  aatda,  wbaa  baat>d  in  a  tvt- 
alia  with  atrong  H^Oi,  glrea  off  OO  withont 
hckenirg,  while  aitrio  acid  similarly  bnted 
■adoilty  blaekmaaHd  iTolTea  CO,  wUh  taitaiia 
ai  blachena  immediatrly.  AgMn,  iw^ganta  an 
ej  o,etu1  for  tha  identiGcation  oft  argaois  anb- 
bicei.  For  ini-taaee,  bndna  in  the  itate  at 
oader,  nmiateoed  with  atnig  H:S04,  girea  a  nd 
^leor,  and  coma  eUerina  w*tar  and  aa  eiceaa  of 
■moLiai  added  to  >  aolnlian  oontaining  qninine. 
Bib  a  green  coknr,  and  with  a  nareotiiie  iolntion 

nUiabonmge  ealinr  wvold  be  pradnetd.  It  a 
Hi  pctaaaio  fMhtaMat*  ia  addad  to  itryotaniiia,  it 
fl  giTo  a  daik  paifle  eoloar.  A  bnnrn  preeipi- 
^  mth  a  NtMiM  at  iodine,  indieataa  Bo  alkaloid, 

Iba  piBcipitkla  iBdiMttaa  alareb ,  a  jellow,  plamUe 
■Ui,  and  no  Mlaur,  aeyauiite.  Potaanio  or 
^■eaw  hydride  giraa  a  bnimwh  red  colour  in  a 
■Uon  of  gallia  and,  and  with  taania  a  broira 
■har.  Feme  ohloiide,  with  meaaDie  acid,  girer  a 
■iealonr,  and  tbt  aame  oolonr  ia  ptodaced  in  aoln- 
■MofaMtie,  fomie,  and  hydroealpkocyanio  acid-. ! 

Buobio  aactala  giTw  a  whil«  precipitate  with , 
■le  aeld.  Coloinm  ehloride,  in  a  neutral  aolation 
t  tetario  add,  girea  a  white  precipitate,  and  with 
trie  add  no  prcdpftale  ia  praducad  natil  boiled. 
Ellia  prodncc*  a  white  precipitate  with  a  solution 
r  omIm  acid,  or  aa  oialate.  It  girea  a  white 
NBiUata  with  neulral  ciitrstea,  and  friiee  a  pred- 
!id,  or  the  addition  of  alcohoL 
giTe*  whila   predpitataa    with 

a  ehloride  girea,   with  nsntatl  aolulion  of 

•ad   anaeinio   acidi,    brown    prreipitalei. 

Hnaie  anbataneea  diatolTS  readily  in  cold 

■a  diaieire  BMideratcly,  or  with  diSealty^ 


M»  with  malio  a 


t  diaaol**  te  water  will  diaaolve  in  aleohol  or 
hv,  ar  in  bath  eatily,  moderately  or  aparingly. 
ObU  or  boiliag  water  diaeolTce  to  a  greater  orleei 
(■rt  aeatia  aeid.  albnmen,  benioiD  aeid,  bradoe, 
hrila  aoid,  eaffdae,  laramel,  oaaeine,  chloral 
£■!•,  akalaetviiN,  daefaODino,  mtrie  add,  cream 
lirtBii  eraaeote,  dextrine,  formic  acid,  KaU>° 
1^  gataliiii,  tijciiiinn    gnm,  hippnrio  acid,  malic 

iBe  add,  oil  of  bitter  simoudi,  palmitie  add, 
rta  M>d,  potaah  aalta,  pyronllia  add,  (|ainine, 
Maa,  aaoa  aal^,  ataroh,  itryohninB,  inociuio  aoid, 
'e  acid,  tartario  add,  itiea,  ario  add. 


9,  lactic  acid,  malio 

naphthaline,  na:- 

a,  nilrobciifol.  oil  of  bitter  almond-, 

I,  oaalic  add,  palmitic  add,  piciic 

line,  ealidno,  (permuceti. 

^ , juiid,  uteorino,  Btiychaine, 

ttis»  Mad,  tartario  acid,  area,  wax,  &.e. 

Hbar  dinolrtt  to  a  gr.>atcr  or  lesa  eiteat  benidc 

l.iMihiillnaaiil,  nhT r .flinliiitiTinn  rrnnn-n 

Ha  aidd,  |ilra«riae,  hippnris  acid,  luetic  aoid, 
MhalBH,  aaCMtlne,  nicotine,  nitTobanaol,  oil  oi 
tv    alnmidit    .'otdc    acid,    oleine,    palmitine. 


P***^!"!  n">g*lliB    acid,    qoiniDa,    ipermaoeli, 
tannic  add,  Ao- 

If  a  eubatanoe  ia  eadlj  eoluble  when  abaken  in 
small  quantities  with  eold  water  it  oannet  he 
albumen,  beniaio  add,  caseiae,  oinduniao,  gjallk 
add,  geUtine,  gam,  hippuric  acid,  morphine,  p^ 
mitie  add,  palmitioe,   paraffine    -^i""*-*     •■i:*,..^ 

apermaoeti,   Htrychnioe,  ptarch,  _., __.  .. 

wax.  Thii  is  negattre  etidence,  iriiidi  ena^kM  na  to 
lay  that  it  in  not  one  of  a  oertaia  nnmher  of  aub- 
■tanoea,  bat  must  l>e  aome  other- 
It  the  aabatanoe  diuolTa  when  heated  in  bdling 
watj'r  it  cannot  be  album^.D,  eaadaa,  palmituia, 
parafiine,  apermacetti,  stcariue,  or  wai. 

Again,  thf-re  are  eubstanoei  which  rli^olre 
freely  in  hot  than  cold  water.  For  iail 
oaffeine  is  entirely  aoluble  in  boiling,  but  — .^ 
alightly  aoluble  in  oald  watfr.  Chloral  hydrate 
forma  oily  drops  in  eold  water,  bnt  diaio1*es  wbpi 
the  water  ia  aeatid  And  dexhrine,  gallic  add. 
gelatine,  hippnric  add,  soap,  atarch,  or  the  citrate 
and  oiulate  of  area  dinolrg  in  boiling,  but  not  in 

Again,  aniline,  benioie  add,  beniine,  carbolic 
add,  eboleaterlne,  meccnic  add,  narcotine,  nitro- 
beniol.  oil  ot  bitter  atmoeda,  dHc  add,  olcine,  and 
■tFario  acid  are  Tcry  aolnble  in  alcoliol  and  ether,  bat 
eliuhtly  Eolable.  or  not  at  all,  in  water. 

Farther,  butyric  acid,  nicotine,  and  pyrogatlic 
acid  are  aoluble  ju  water,  alcohol,  aod  ether  ;  and 
indigo  and  starch  aro  insoluble  in  water,  aloohol, 
and  ether. 

Caftdoo  is  solnble  in  boiling  water  and  ether,  bnt 
onW  sparingly  aolnble  In  oold  water  and  aloohol. 

Cuamel  ia  onl^  (lightly  i>otiil>le  in  ale.  hil,  but  it 
ia  Tory  aolnble  in  water.  Ciochoiiine  in  rolukle  in 
alcohol,  insoluble  in  ether,  and  nearly  iusuluble  ia 

Citric  acid  la  inaolnlila  in  ether,  and  'aolnbla  in 
water  and  alcohol. 

Morphine  ii  polablo  in  boiling  alcohol, linaolabla  in 
other,  and  apatlngly  nluble  in  water. 

Fftlmatine  ia  a<^Ue  in  ether,  inaolnMe  in  water, 

and  iniolnbla  in  boi 

In  ether,  aparingjy 
Imaolnbla  in  watw. 

Keric  add  ia  readily  K^aUa  in  aloohol,  bnt  only 
aparingiy  foluble  in  watv.  Quinine  ia  aparingly 
aoInUa  m  water  and  athar,  bnt  rMdily  aolnble  in 
alcohol.  Slrfcbaioa  ia  aaamly  soloble  in  water, 
anditia  inaoliibte  in  aloahol  and  ether.  Snecinio  acid 
ia  aolnble  in  water  and  aloehol,  bat  raly  ipaiiagly 
aolnble  in  ether. 

Sugar  ia  soluble  n  water,  aeanely  aolable  in 
aloolwl,  and  insoluble  in  ether.  Tannic  aoid  ia 
aolnble  in  water  and  alaalMl,  and  sparingly  aolnble 
ioftber. 

Tartaric  acid  ii  eolsMa  In  both  water  and  aloohol . 

The  BDlubiUty  and  ineolubility  of  Tariooa  oom- 
poanda  in  certain  mg^a  ia  ana  of  the  meat  im- 
poitant  meana  for  iwdal  iiig  eampaanda  tlmt  are 
miicd  togethi>r.  It  we  bare  two  eomponnda  mixed 
t'lgclhtr,  ai.d  cue  ia  ■alaUi  in  aloohol  and  the  other 
is  not,  we  pnt  the  mhatattoe  la  aloohcri  which  die- 
■olTBa  one  and  leans  tha  other.  And  on  the  eva- 
poratiou  or  diatillation  of  the  aloohol  we  obtain  tha 
oompoond  that  woa  is  aolation  in  aloohol,  it  may  be 
in  the  dyetoUine  form.  And  in  the  aame  way  we  can 
~  ~  ~  '  ~  anbataneea  Irom  othora  by 


wn  ornni 

r,  or  othw 


Eagh  Clementa. 

FalSTING  TBXTILB  FA.BBIOB  BT 
KBAITB  OF  paoTOaBA-PHT. 

[14C93.1— I  SHOCLD  like  if  yon  will  allow  me  to 
draw  the  attention  of  calico  vid  other  printers  on 
textile  fabrioi  to  the  importanoa  ot  taking  up  the 
am  of  photoiiraphy  tor  printing  designi  on  olotha 
and  ataff'-  Soma  yeara  ago  Tcry  oharming  cttecte 
roduced  by  printing  plmtographa  at  laee  apon 


lengths  of  aillc  printed  with  maaolluas  ot  large  aiie 
reprtacuting  pieturee  ot  the  old  moaten.  It  will  be 
aecn  that  by  calling  in  photography  Uiece  will  be  no 
lack  of  really  good  deeigns,  for  the  oombioationa 
poiaible  are  aimply  nneoantable.  I  aend  yon  the 
details  of  a  proceat  p:Lt«nttrd  by  Mr.  Winter,  of 
Prague,  not  aa  a  method  to  be  copied,  but  aa  afford- 
ing an  insight  into  the  proreaaoi  neooa»ary,  and  (ha 

object  of  bis  inrantion  ia  to  produce  magnified 
liDsiliTC  pbotographa  on  worcD  fahrlca,  luch  aa 
linen,  cotton,  aiik,  or  wool,  and  with  the  i»e  of 
iodiilc  or  cbromide  ot  lilTcr.  The  prooeea  ooxai»t4 
eeneatially  in  iinpregnating  the  wotco  fabric  with 
iodide  or  cbromide  of  nilver,  and  thereby  making  it 
■0  acnaitJTe  to  light  that  (rom  a  negallre  plate  of 
about  eight  xquare  iuchea  a  magnified  poiitiTe 
photegraph  ot  up  to  more  than  forty  rquare  feet 
may  Iw  pnxlnaed  on  the  woven  fabric.  When  electric 
light  id  employed  the  poritiTe  photograph  may  be 
produced  in  fram  one  to  four  minutes.  The  pro- 
portions of  the  chemical'  to  be  used  vary,  not  only 
according  to  temperalure  but  alao  according  to  the 
density  and  material  of  the  wOTon  fabric,  M>  tboit  in  . 
the  case  of  lower  tempcratnios  and  doniei  vOTUt 


tabrioa,  whiob  do  not  so  eaaily  abaorb  Soidi,  the 
solutions  mnat  be  made  atronger,  and  iodides  uinat 
be  SMd  in  prefareuoe  to  chmmidea.  By  way  Dt 
example  it  will  ha  wall  to  dascribe  the  pioparuoas 
timt  may  be  naadat  a  tamparatora  of  troui  80'  t»TV 
Fahi.,  with  liaHi  or  ootton  &brioa  ot  aveiage  dmsitj 
and  finaneaa.  This  deaaription  will  aarra  aa  * 
inrs   for  the    poaaiUe   yaiiationa   nndar    tbe 
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fabrics  nnst  bo  Gnt  freed  from  all  ebanuosl  io..  ___ 
tiea,  and  the  aaheeanent  opciationa  maj  th^  foQiMr 
in  the  manner  now  to  be  deaoibad. 

L  The  Treatmenl  with  ChronfalM.— Ha  woren 
tabrie  is  paeaed  tbrongh  a  solution  eomposed  ot  four 
parte  by  weight  of  obromide  of  potassium,  ana  part 
of  chromide  ot  cadninm,  and  310  parts  ot  water,  lo 
as  te  be  eqoally  watoo  both  sides,  and  is  than  hung 
up  to  dry. 

2.  ^^e  Treoiment  triih  Si'Irer.— The  dried, 
woren  tabrie  ia  paased  through  a  solution  ot  tour 
parte  by  weight  ot  nitrate  ot  ailrer,  one  part  ot 
citric  add,  and  140  piHe  of  water,  and  again  dried, 

3.  Tlie  £j^o»ire  to  Liyht.*— For  thin  panmae  it  ia 

Eanerally  preferable  to  uae  electric  light,  which  may 
a  pmdooed  by  a  dynamo-elaetric  apparatus.  In  all 
..  .,. ^- —  are  tfc  ,„  -    - '  "^ 


other  reapada  tb*  pi „   

prodooUon  ot  asagnifled  photnjmphs  by  n 
tlie  aolar  eamera.  Tlie  sensitised  woven  tabrie  ia 
exposed  to  tbe  light  until  the  poaitiTe  pbotogr^h  ia 
diatinctly  risible  thereon.  The  time  naoeaaan  for 
thia  exptaura  dapaedi  upon  tbe  eiie  and  Btrengtb  «C 
tbe  negatiTe— gwerally  one  to  four  uuantea. 

4.  TAi  i^nvJ^meKl.— A  aolation  eomposed  of  10 
parts  of  pyrogallio  add,  45  parte  of  oitiM  %M,  and 
ilOpiMte  of  vater  Is  not  into*  Una  flat  pan,  and 
the  woran  fabtie  ia  Jaft  in  tha  tolation  nntU  the 
pbotographlopielnre  or  priat  thereon  is  aufBciently 
developed.  The  remaining  pnmaedintf  i  ara  as  nnnU 
in  Bhoteti^hio  proeasiee.  Tbe  pieture  b  wall 
waabsd,  then  tonea  and  fixed,  and  finally  again  wall 


J.8.B. 

PHOTOaBAPHUSa  A  TBOTTIKa 

BOBaa. 

L14GM.]— It  will  be  remembered  that  when  Uiaa 
Thompson  exhibited  her  first  picture  at  the  Boral 
Academy  a  diaeuauon  aioae  aa  to  the  poaition  of  a 
borta'a  legs  during  tha  aetion  knowa  aa  trotting. 
The  qaeatiou  haa  been  praetieally  settled  by  an 
Amniean  photographer,  named  Uaybridge,  m^''^-- 
■  1  <^  inatante '' ' 


itot 


The  fdlowing  aeconi 

wiU     donbtlesa      iutereat 

Under  a  abed  on  the  south  ride  of  the  track,   

irranged,  upon  a  platform,  twdTOCamema,  in  ipaees 

at  Zlin.  each,  with  br '-' ' •- 

?ftr  thift   nnmnqo   by  E ^._. 

itaoedthe  shuttara,  to  each  of  whieb 


latant  of  time  tbe  ahnttcn  would  expose  the  senei* 

■    theaetionof"         "  '" 

Upon  tbe  o 


m  (>f  tbe  light  and  immediat*^ 
tbe  oppoaite  tide  of  tbe  traoK 
labontWt.  long  and  IStt.lugh 

^.  to  seenra  the  greatest  amountof 

reflected  light,  eonred  mlh  wldte  linen  doth,  and 
dirided  by  rertieal  strip*  into  apacee  ct  ilin.,  «a«h 
'-' *■—      ""-    "-  front  of  thia 


d  to  tbe  gr«nnd. 
were  properly  aaoared 
bore  the  gronnd ;  each 
on  by  a  apring  on  the 
uged  that  thadaprea- 
ng  and  oompleted  tha 


;r" 


baok  of  the  footboard,  ao  ar 
!i)on  ot  a  <rire  drew  the  api 
gleotric  eirouit.  These  wiret 
nrreaponding  with  the  came 

nd  with  the  spaoa*  on  the  backgroHnd.  From 
this  it  will  be  readily  aaen  the  dgprraaion  of  the  &nt 
*ii 0  would  saose  tha  axpoanre in  tha  first  camara; 
el  ihe  second  wire,  the  aecoad  camera,  and  so  on; 
iind  it  ererjthing  waa  properly  arranged,  the  drijar 
vsuld  simply  bare  to  keep  tbe  wheel  of  hia  snlky  in 
the  track  proiidcd  for  it,  and  aa  it  anoceuiraly 
Je)>reseBd  the  wirei,  and  eatablinhed  the  electno 
circuit,  a  eeriea  of  photographs  would  be  made  by 
the  mechauicol  action  of  the  wheel  itself.  Erery- 
thing  being  propfrty  adjusted,  and  the  tmek 
irhiteuftd,  Abe  E'lginntou,  a  well-known  trotter 
belonging  to  Mr.  Suutord,  was  brought  oat  for  the 
trial,  tho  drircr  abtrted  round  the  track,  aid  came 
daahiug  by  ia  trout  ot  the  background  at  a  2» 
gait;  tbe  wheel  pasaing  OTcr  the  wires  completed 
eachciicnit  in  sucoeesioQ,  and  during  the  half  aecoad 
dr  lea]  occupied  in  poggiug  tbe  cameras  twdre  ano- 
ees^lce  cipoiures  were  made  in  the  camoraa.  In  a 
low  niinutta'  time  the  nerati^ea  n«ift  iwi'?v'ytfA.,»»\ 
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In  tbf  flratpichmtlMliocwuMRiwitliluiiiaMiD 
tb«ipM*9,aDdliUlaftbtnd  foot  in  iiaotS,  in  the 
•«t  ol  iMTing  the  RTonnd,  tba  light  fore  foot,  wbirb 
movw  in  oniuD  with  it,  bBTiof  alnftdj  been  nind 
MBtIt  ISin.  fmni  tha  grODnd  w  ii  ■hown  by  tha 
third  horiiDntkl  line,  trhinh  ii  t3in.  aboTe  the  track. 
TbuB  two  fmt,  th*  left  hind  fsot  and  thi  right  fora 
foot,  do  not  again  tonah  the  gronnd  until  in  pietora 
8,  Md  tbtn  Tsmain  on  the  gronnd  nntil  II, 
wh«ra  the  ■tride  is  eompleted,  and  tba^  ar«  in  the 
■ame  position  as  in  fignre  1,  Fig.  1  admirabl j  ihowa 
the  fact  that  the  tora  Irg  ii  raiud  first,  aa  wonld 
Mmn  naeeiiarj  frem  the  faot  of  it*  bang  the  ihorter. 

Id  Fig.  2,  taken  at  a  point  21in.  fnrtbrr  on,  the 
left  bind  foot  ii  dear  of  the  groand,  u  it  erideo^ 
hna  been  a  put  of  the  time  between  Fig.  1  and  2, 
and  tba  borta  ii  literallr  Ojing  in  mid  air.  The 
right  hind  foot  and  the  left  fore  foot  ha*e  been 
B^tobed  forward  ai  tar  ai  pouible,  and  are  jiut 
abont  to  strike  the  gronnd. 

In  fig.  3  the  left  fore  foot  and  right  ~ 


haTS  atniek  the  gnraad,  where  tber  rem«n  aa  long 
a*  the  bOTH  oan  awing  himself  forward  on  tbeir 
lennge,  a*  ,ibp>n>  in  Fig*.  S,  i,  and  5.    Tha  left 


hind  foot  and  right  fore  foot  are  being  drawn  np  bC' 
fore  being  carried  forward — note  bow  eleaa  tha  fore 
foot  ii  doubled  onder  tba  breaat. 

Ib  l^g.  4  tba  borsa  haa  gone  forward  another 
tpaee,  Imaging  bimeelfdircetlroTer  the  Mt  fore  leg, 
wliieb  ii  amxlj  Tartioal.  Id  Fig.  5,  which  neariV 
eomplete*  a  half  stride,  the  hone  u  eurting  his 
greatest  pTopalaiTa  foroe  by  the  mnaelea  of  tba  right 
bind  leg  and  the  straigfateniua  of  the  paatem  of  the 
left  ton  leg.  In  Fig.  e  tbe  right  bind  foot  aod  left 
fore  foot  have  left  the  gronnd,  and  tbe  boiM  ii  again 
in  mid  air,  and  remaina  so  during  the  time  Tspra- 
santcd  bj  Figs.  6  and  7,  and  apparentlj  daring  a 

Grt  of  the  time  intrrrening  between  Fig*.  7  and  8. 
Fig.  B  the  Ifft  hind  faot  and  right  fore  foot, 
which  left  tha  gronnd  in  Fig.  1,  agun  strike  ;  tbe 
right  (ore  foot,  which  lait  reated  on  the  ground  in 
space  5,  now  strikra  in  apace  15,  and  the  left  hind 
foot,  whieh  last  rested  in  space  3,  now  strikes  in 
apace  13.  The  borw's  head,  which  in  Fig.  1  it 
eitering  space  9,  is  now  entenng  ipaea  16.  These 
two  feet  remaiu  on  the  ground  whfla  the  horee,  b; 
tbdr  kreTsge,  passea  tlirough  spacee  16, 17,  and  18, 
aa  ibown  in  Figs.  8,  9,  and  ID,  nntil  in  Fig.  11  he 
is  a^ia  about  to  laaro  tbe  gronnd  in  the  identical 

poaiiiou  shown  in  Fir    '    "- '-" *" 

stride.     Tbe  left  hind 
groand  in  spue  3,  Fi 


rhicb  had  no  aide  honcr  boiee,  ai  the  remorat  ol 
tha  super  oortr  riposea  the  wbola  of  the  apper 
■— le*.  I  may  just  mention  here  that  there  ii  ho 
rse  condactor  of  beat  than  "  dead  air,"  and  Ihat 
the  hires  which  hare  a  "  dead  air  apace  "  round  the 
sides,  as  tha  Chaahire  snd  Abbott,  giyg  better  pro- 
tection a^nst  exeesaiTe  heat  or  cold  than  any 
wooden  hire  with  a  morable  corer. 

Of  the  sniUbili^  of  the  hire  to  the  American 
style  of  apinoltnre  I  am  nnabla  to  judge,  hut  hare 
--  doubt  that  tba  points  which  are  objeotiorable  in 
f  erea  am  such  as  will  be  found  to  answer  Terj 
well  in  ancb  El  Dorados  of  hone;  as  are  to  be  found 
n  the  other  side  of  the  Atlantic. 

W.  S.  Tra»i». 

Z>I8TILI.INO  AFFABATUB. 

[14696.]— TBI  distillitig  apparatus  repreaanled  in 
the  drawing  ii  intended  primarily  for  the  use  of 
phannaoeaboal  obemitts  or  druggists,  but  it  pos- 
wes  taatnres  which  will  recommend  it  to  mauy  who 
tta  need  of  a  trustworthy  and  quiek  acting  atitl.  The 
.  ide  dehrery  tnlw  is  a  luefnl  feature  allowing  as  it 
does  for  tha  aeeumnlation  of  Tapour  and  permitting 
of  tba  introdactioa  of  tba  hand.  The  body  of  tba 
'Uiaof  wronght  iron  or  copper,  with  a  lid  fittiog 
ground  edges,  and  bold  together  by  acnw-olamps, 
_-  aun  in  tha  engraving.  A  gauge  is  fitted  to  show 
the  quantity  of  liquid  in  the  still.  Tbe  oondenur,  it 
will  be  seen,  cODsists  of  a  nnmber  of  glaaa  tabsa, 
which,  if  they  are  lin.  diameter  and  21in,  long, 
qraso  a  snrfice  of  SSlin.  while  thatof  thesurrennd- 
ig  cylinder  is  only  IBS^in.  Tbe  ends  of  the  eon- 
denser  tubes  are  nrawo  togetbei  and  tapered,  at 


3,  Fig.  1,  U  s 
13,  Fig,  11,    ' 


.it  laaring  the 

, ,__,.__.     Thia  wonld  make  tha 

stride  about  ton  apace*  of  3Iin.  each,  or  17|ft,,  but 
by  DeaanremeDt  of  tba  footprints  on  tbe  track  the 
stride  was  actually  18ft>  By  an  analysia  of  this  stride 
it  will  be  seen  that  th«  left  hind  foot  and  right  fore 
foot,  wbieb  left  Uw  gronnd  in  F^.  1,  do  not  strike 
until,  in  Fig,  8.  tbahoiwhasmoTed  abont  13(t.,i    ~ 


mora.    Tbie  ie  abown  Iqr  the  posiHon  of  the  horse' 
noaa  in  Figs.  1,  8,  and  11.     In  other  words,  any  ' 
feat  of  a  borsa,  witk  thia  stride  and  speed,  win  i . 
on  tiie  ground  about  one-third  of  tha  time,  and  will 
bo  off  the  ground  aboat  two-thiidi  of  tbe  time  and 
dUtanoe.    Daring  tba  stride  the  opposite  hind  and 
fore  feet  were  also  on  the  gronnd  wh3e  tbs  horse  was 
moiinft  abont  6ft.  (see  Figs.  S,  4,  and  S)  or  about 
ona-third  of  the  whole  time.     This  wonld  leaTa 
^lanee  of  abont  6[t..  or  one-third  the  time,  i 
wbieb  no  foot  touched  thagronud  (see  Fits.  2,  6,  and 
7).    The  relatiTa  time  that  a  hone  is  off  and  on  the 
gronnd  depends,  of  course,  upon  tha  length  of  atride 

It  is  to  be  hoped  that  copies  of  these  , _--,-. 

will  bo  sent  to  this  oonntry  for  Ihs  beoeBt  of  those 
who  disputed  the  aoouraoy  of  Mies  Thompson's  pio- 
ture.  ■.  J.  M. 

A.  KBW  BBEHIVll. 

[11695.]— Tun  beehiTS  of  which  "  Lignrisn  "  Qet. 
VWaa),  has  BO  kindly  gircn  us  particulsri  at  page 
501,  is,  in  my  opinion,  not  so  suitable  for  the  use 
of  IDn|ili-h  bee-keepsrs  as  tbe  modern  bar-frame 
hires  slrmiir  in  uie  here.  In  many  points  tbs  hire 
resemlilcq  Nott's  callnletal— u  hive  which  is  not 
much  n!ed  now,  the  modirn  barframe  being  foand 
better  suited  lo  the  most  oJTSDced  style  of  spicul- 
tnre.  I  prenume  the  cf  ntral  part  is  fitled  with  bar- 
frames,  such  aa  are  described  iu  the  dii-itional  hire 
papi  r.  The  feeder,  too,  is  a  bottom  one,  which  ii 
rathir  in  oppoaition   to    tba  geniral  opinion— and 


-, J   ._   -_r  climate  if  no  rentilfttor 

WeTfl  Htr.A  in  the  'uper  cover,  and  the  whole  of  the 
oasB  paiuted  a  light  colour.  The  design  of  the 
INirnh  |i  good,  and  mugb  prettier  than  tha  generality 
uf  ptinihra.  The  porohei  of  aom?  biioi  quite  spoil 
tliB  HhuMirance  of  otherwise  handsoms  accesioriea 
1(1  u  voiIIpuwd's  garden  or  Iswn.  Tbe  pUn  by 
srhinb  IIki  ■iilni  are  made  detachable  is  vary  in^e, 
uivut,  liut  would  be  quite  anneoessary  in  any  hire 


i'"ffi 


house  aircnlar,  and    my   letter,  ' 

"Nun.  Dor."  and  "  Loeomotira ,___     , 

out,  of  makingyonr  readen  think  that  tha  " 
ia  a  copy  or  nehaufFj  of  the  fomer." 

In  my  last  letter  I  stated  olewrly  that  this  was  Ht 
the  otae,  and  I  will  now  gin  fnitlur  pmofi  tt  U 

Having,  as  your  readers  know,  givaa  diagiaaH 
and  dvoriptioni  of  the  Weatinghouie  aatoailie 
brake,  T  desired  to  give  similar  iuformatuB  remct- 
ing  the  Sanders  automatic  vamiBm,  M  I  aoBaidsnl 
it  the  best  of  the  vacuum  brakes, 

I  therefore  obtained  an  official  diagraa  gf  ihii 
brake  aa  used  upon  tha  Oreat  WesternBailwv  bm 
which  I  made  tho  drawing  upon  page  815.  T^ 
deeeription  I  gave  from  my  own  knawladas  o(  lb 
brake,  aopplenentad  by  iufomation  I  reeaivad  bos 
the  r^wav  ofldals,  and  also  by  information  sal 
to  me  not  loug  ago  from  the  Saitdtoa'  Brak*  Cob- 
pany. 

As  I WM  most  aniioas  that  my  deMfiption  ilmU 
be  acourate,  I  thonght  tha  better  way  would  hs  to 
adopt  some  portions  of  tbe  information  sent  to  h 
from  tbe  inventoi'a  company  aontained  iuhk  svi 
official  oireaUr  issued  in  January  last,  and  from  Ik 
mper  Eie  raad  before  tbe  Inatitntion  of  HeahuMj 
Eneinears  on  the  Slit  of  tha  same  month  (soma  pm<- 
ticolan  of  which  are  given  in  last  vcJama,  page  511). 

contained  in  L 
..  „.  --.  and473,byBW- 
ing  that  at  the  time  of  writing  my  lettv,  page  315, 
on  the  S9th  of  May  last,  I  did  nol  copy  fXa  ITmC- 
infhoaM  cirnilar,  hod  not  ra(i(lor*aaitaeaiiil,aad 


shown  in  cut,  to  permit,  if  desired,  of  the  ooUectLon 
of  the  distilUte  in  a  narrow -mouthed  bottle.  The 
advantage  gained  by  this  apparatus,  aside  from  the 
general  one  of  convenience  is  thus  seen  to  be  in  tha 
notable  increase  of  condensing  surfaoe  it  eiposea, 
which  to  that  extent  increases  tbe  effectiveness  of 
the  device — >'.«  ,  its  rapidity  of  action.  Compared 
with  a  Liebig  condenser  of  similar  dimensions,  this 
apparatus  eipoaes  probably  three  times  aa  much 
condensing  surfaoe.  The  idea  of  a  tubular  con- 
denier,  employed  in  the  manner  set  forth  is  in  the 
opinion  o(  the  American  Journal  of  Pharmaey,  aa 
exoellant  one,  that  may  find  naeful  imitation  in  the 
ohemical  laborsto^  aod  eliewbera.  The  device  illus- 
trated and  described  was  invented  by  Ja^eph  F, 
Remington,  whose  re«ommendatiou  of  its  merits  is 
hssad  upon  a  continuous  use  of  it  For  three  years,  I 
think  many  of  your  readen  will  be  abls  to  appro- 
date  its  adFsntage  and  turn  them  to  account. 
Bsloit,  nVis.  BUaa  P.  Cooper. 

OONTTBUOUa  BKAKES-SAITDllBB' 
AUTOMATIC  VACUUM. 

[1-1697. 1— The  very  able  letters  of  yoar  eorrespon- 
dentH,  "Nun.  Dor.''^and  "Locomotive  Engineer," 
and  tha  eilitorisl  note,  upon  pages  499  and  500,  are 
so  conclntive  that  very  little  remains  for  me  to 
add  to  tho  statements  contained  in  my  former  Istten 
upon  tbe  sobject  ofl  Sanders'  automatic  vaennm 
brake,  pages  315  and  4-13,  more  especially  as  Hr. 
Ssudera  in  his  last  latter  does  not  aveo  attempt  to 
disprove  an^  of  the  atatementa  in  my  laat  latter. 
All  he  doea  u  to  take  up  a  eelumn  of  the  Enolibb 
MccHaMic  (p.  iTS],  with  eitnoU  from  iha  Weating- 


in/act  did  nodnuw  ihat  one  hud  bean  (atwd  Kfsa 
Ihii  subject  until  after  my  tafter  vat  ia  print. 

Tbe  first  ail  paragraphs,  page  473,  am  tbs  vM 
six  "eitraets"  I  made  from  tba  informaliai  ■■ 
to  me  by  (he  Sandara  company,  Tbe  laat  tse  M 
taken  from  information  I  receiVeil  from  a  loconoliN 
offioiaL 

Although  I  adopted  soma  of  the  wo(dii«  ef  tta 
"  eitraota,"  still  every  part  of  the  deeeriptkaail 
every  figure  oonlained  in  my  letter  npon  paga  31!t  I 
had  thoroughly  proved  myselt  before  wriHog^ 

I  have  to-day  again  read  the  nnali-tBlksM 
Waatinghonee  circular,  and  I  notice  on  the  first  p^i 
that  it  sUtaa  "they  have  adopted  Mr.  SaiW 
daioription  of  his  own  brake  as  far  as  the  inhaB^ 
tion  contained  ia  the  eireular  and  paper  ratenel  Is 
has  permitted." 

It  thus  appears  that  Mr.  Sanders  has  famishrf 
tbe  Weslinghonse  company  with  limilar  infnwa- 
tion  to  that  whieh  be  sent  to  me,  and  then  Bsda  a 
persooal  attack  on  me  beoanea  some  of  the  infbt^ 
tion  contained  in  tbe  Weatingbonsa  oireular  ia  ak* 
oonlained  in  my  latter. 

"  Locomotive  Engineer,"  page  499,  ii  qail*  cs^ 
rect  in  his  sUtemeut  that  Mr,  Saodrrs  ha*  almd 
his  brake,  and  I  have  had  an  opportunity  of  eiammiB| 
his  present  ariangemant  in  working  order. 

Mr.  Sandera  haa  resorted  to  tbe  use  of  "  Snilh's 
sacks"  or  cylinders,  in  place  of  hi*  own  "drnas,* 
and  be  DOW  uses  12  square  feet  of  rubber  alothistli 


"sacks,"  instead  of  al. 
is  Qreat  Weateru  plan. 


w  brake  wiU  thnab*  motoMillr  teM 
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1  Ui  oU  eat,  u  eonBtiiig  thi  hna  eoapUuf! 
.4  wtaan  feel  of  rabbn  cloth  wre  Dffld  for 
iags.  Alio  It  U  not  jat  nntomatio  upon  Ihn 
nd  tndtr,  H  tbe  puts  ue  too  lafRo  to  b(.> 
pon  «dth«r,  aed  it  w  oftan  tha  cue  thtl  the 
bnks  nukit  >n  opfKtmttly  to<^  ■''>?■ 
.i-  -•-„,  \,ff^\f  upon  the  eniriDeuid  taDdar 


nquMtioii,  wUch  «vpMur« 

'  lraoU«>*aa  to  nulmv  tompauM  nudet 
dreuulanM,  !•  «im  tut  Mold  ba  lettled 
daji  U  inbmittad  to  >  oommurion  of  di>~ 
d  M^BMn,  with  powar  to  nake  oompeti- 
rfanMita  bj  miuuDg  tba  tniiu  aid*  b;  nil 
af  UtnB,  whan  therv  ironld  PBOaaiarLly  be 
I  condituMW  for  tba  two  bnkia  baing  triad 

t  lii  O.  B.  B. 

rCTIvn  HBAD  L&KPB  UPOS  THK 

HIDLANS  HAILWAT. 
.>— T  MOW  Knd  tbe  diignoi  uiil  eiplaiution 
Udlaod  ayalcni  of  baad  lampa,  wbich  I 
QpoD  piga  5ES.  Tba  UTaDgamant  at  pre. 
Mt  (with  plight  sltantioni  and  additioDiJ 
nod  by  tha  lata  Mr-  Krtler,  and  eama  into 
OD  MondHT,  Bsptambar  2ad,  1B72.  It  wa» 
tiooad  in  my  lettar,  To!.  XTL,  p.  141. 
iBgiaai  TDBtiiDg  orer  tha  Midland  line  aan; 
lampa  u  followa  : — 

— Eoginei  of  azpnaa  or  fait  paaaenBer 
■nk-down  Tan  trauu,  and  ■paeial  fiih  tnunt 
}  white  ligbla,  onaorat  laft-handbnffsrand 
st  o(  chimney. 

— Enginn  m  alow  pauenBer  tnlni,  very 
t  eipraa*  (oodi  or  oattla  baini,  ani  l%ht 
Barry  ona  whit*  light  orer  tbe  laft-hud 

— EDg'nn  of  ipeDtal  pananser  and  emptj 
truna  oarrr  tiro  whita  Ugbti— ona  otbi- 
d  buffer  and  ona  at  foot  et  ohimne;. 
— EnRinei  at  inpmiknt  aipraH  gooda  or 
una.  One  pnrpla  light  orer  tha  left-hand 
■d  ona  white  light   orsr  tha  right-hand 


— Enginaa  of  uipi  uia  goodi  or  eat     \'f  in 

I  ligbta,  one  otct  each  buffer. 

—Engine*    of     tbrMgb    gooii,    miDaral, 

—  smptj  watlgOD  traini,  alto  return  emptj 
IS,  two  white  lighti  at  the  foot  of  tba 
pinced  one  kboTS  tbe  other. 

—  Bo^cei    of     itoppinp    gooda,    miBeral, 

—  amptj    waggon  traina,   atao    abantiag 


Gte-atroet,  and  Vietotia.  Tbe  wliole  BTalem  o< 
npa,  carried  b;  all  tha  truaa  ranning  mat  Eing'a- 
oraaa,  ii  rarj  tJaborate,  and  would  take  op  manj 
eolnmiu  of  the  Ekoubb  IlECHAita  to  detcriba. 
1.  thwefoTo,  onlj  giTs  the  following  portion  whieb 
retan  to  the  Midland  paaaanger  traina  r — 
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cm  plot  ad 


impa,  ahn  ... 

ingninu  the  Midland  truna  when  nmniug 

folioninit  portiona  of  tha  Hanoheatar, 
and  Lincolsabira  Railway,  Cbsahire  linea, 
Uid  and  Sheffield  joint  railwaji,  ths  follow- 
gamrnt  is  in  ue  ;  Between  Derb;,  Boiton, 
tr,  and  Liierpool,  and  between  Swintoa 
eular,  the  anginea  of  ordinar;  puiegger 
ut  carry  a  white  liiibt  OTcr  the  laft  hand 
1  a.  pnrpla  light  at  tbe  foot  of  the  chimney, 
enginaa  of    apecial  paeaenger  and  empC; 

In  in  a  mnat  carry  the  light)  ahown 
,m  3.  Between  Bowaley,  Buxton,  Man- 
nd  liverpool,  between  Barnxley  and  Man- 
ind  between  Swinton  and  DDncasler,  the  , 
t  noreaa,  gooda,  and  through  goods  and  : 
raina  mn>t  carry  a  pnrple  light  oter  the 
boRer  and  a  white  light  at  the  foot  of  tha 

and  between  Ronsley,  Buiton,  and  Hao- 
id  between  Swinton  and  Daneaater,  tha  '■ 
'  stopping  goods  and  mineral  traini  ninat  I 
bite  light  aid  a  purple  light,  aide  by  aids, 
■tt-haud  boiler.  I 

edal  arrangement,  it  will  be  nctiopd.  is  ' 
red  till  the  trains  have  arrived  at  New  ' 
tioD,  but  the  lighta  are  carried  from  aod 
and  Bowaley,  as  with  aome  trains  Ihej  are 
r  Snt  alopping  Btationa  on  the  Micilaud  , 
ir  eomepondaut,  p.  353,  also  B«ka  "  what . 
nxd,  plaiii  or  with  eroatea,  denotei  at 
>M  (Hat)  r"  It  IB  part  of  the  ayitem  of 
I  aim  aad  lights  carried  by  Midland  traioa  | 


llie..-. . 

makea  a  diilfrint- „ , 

land  and  brooms— that  no  human  being  made  tbe 
land,  bat  one  did  make  the  bi'oomi.  Did  anj 
homan  being  make  the  nuferials  for  them,  or  make 
hones  and  oowa,  afaaep  and  oian,  and  ooraf  And 
doee  be  maintun  the  right  to  aleal  tbam  P  Ood  did 
not  make  tha  Three  per  cent.  Couaala,  nor  tbe  moniiy 
in  aaTingi  baiiks  or  railways— at  leaat,  not  directly  ; 
and  haa  "  tha  intelligrnt  working  man,  who  pro- 
dueea  eapilalisls,"  a  right  to  take  them  as  ht 
wantaF  And.  if  not,  why  the  laud  tor  which  they 
are  continaally  baing  exelianged  F  He  really  seems 
)t  people  get  land  without  pajing  for 
— "—I  else  ia  paid  for.  Such  non- 
ering.  Hnppoaa  ha  got 
n  Ihw  paised  that  nobody  ihonld  acquire  mora  land 
thanaaertaln  quantity — what  good  would  it  do  himP 
It  would  only  oanse  land  and  money  to  be  somewhat 
lifferantly  dittribnted,  and  inDreaie  tha  income  of 
would  be  laodowiiers  from  2  per  cent,  or  lesa  to  'Oi 
3r  05  on  their  capital. 

I  im  iimnied  at  hie  anger  at  my  talking  of  the 
""" ^""g  any  gocd.     ■"     '  -'-' 


racsnUy,  a  deaign  for  anch  i 
indnead  for  the  benefit  of  my  maohanical  triendt,  to 
sand  a  drawing  at  one  whieh  I  oontriTed.  knd  no 
donbt  if  hnng  op  in  the  halla  or  laid  in  the  aeSe» 
room*  of  botets,  this  wonid  ba  found  a  *alaable  cod> 
TOlauoe  to  foreign  Tisiton.  It  might  alao  tadlitata 
bnuoaas  in  tbe  cnftom-hooaea,  the  axobaoge  aad 


this  exampls  there  are  a  doieu  laugu^ea  given 
(indicated  by  their  initial  Irttert)— English,  French, 
Spanish,  Owmau,  Dutch,  Italian,  Daniah,  Boasiao, 
Orcak,  Turkish,  Hiodoetani,  and  Cdtic  ;  tha  study 
of  the  lattn  now  being  oonaiderad  by  the  historian 
and  the  aotiqnsTian  of  nniimilad  importance,  and  the 
eapabiliiiee  of  tbe  inatmment  being  thos  fuTlbar 
iUuatrated.  By  lengthening  the  maohine  the  Atiatie 
langnagea  oan  be  added,  or  ohwaie  Greek,  I^tia,  sc 
H'braw  may  be  giien. 

Tba  card,  which  Gila  the  front  of  tha  instmment, 
is  ruled  into  a  number  of  parallel  ipaeas,  and  in  raoh 
ef  thoae  ipacaa,  which  are  again  diTided  by  Trrtical 
linai,  words,  aentenoaa,  or  nnmbcn  of  aimilar 
meaning  are  ooniecntiiely  arranged,  baing  written 
or  printed  ia  the  aereral  largusgea.  Even  short 
pbraias  may  be  eipresiid  in  a  space  llin.  long  bj 
ona-teotfa  of  an  inob  wide,  ro  that  a  card  about  Iffin. 
(quira  would  bold  IMquaitiooa.  Thus  tbe  instrumant 
□red  oeeopy  do  iacoDTenieut  proportiona— about  tbe 
siia  of  an  ordinary  writing  desk.  In  front  of  the 
card,  and  capable  of  being  mored  np  and  and  down 
by  a  rack  and  pinion  mOTament,  as  shewn  in  the 
drawing,  is  an  irory  slip  bearing  the  titles  of  the 
languages  giTen  on  tha  card,  the  ipaoe  of  rach  title 
comapoDding  with  the  langnsga  and  colnmnar 
BiraDgement  of  that  card. 

There  should  be  semal  earda  Imting  on  those 
matton  noMetary  to  the  lonrist  or  commerdal 
traTellar,  also  cuds  bearing  wordi  and  nDmeralt, 
any  of  which  can  easily  be  dipped  into  and  taken  out 
of  a  groOTe  made  for  its  raeeptian  in  tha  aidsa  of  the 
front  p'llan.  Thoig  cards  must  be  aombfrcd  and 
asaortad  into  worda  and  quaatians  hanng  reteienoa 
to  apeoia]  anbfect'. 


Now,  tonie  this  instmment,  we  ahallsnppMta 
iieigner— it  may  ba  a  Turk— arriTCe  at  aome 
hostelry  where  no  interpreter  ia  retained  i  ha 
obserres  tbe  translating  moohine,  and  aelecling  a 
ci.rd  aipraaiiTe  of  hia  waata,  ha  plarea  this  in  the 
groove.  It  tnaj  b*  card  marked  "  No.  7,  Hotel." 
^  now  tnma  th«  handle,  and  thn  irory  indieator 
Dorea  np  or  down,  itopping  at  tba  Turkish  words  or 
ihrasea  as  may  be,  whioh  ha  salecta  to  npreis  hia 
liahes.  ParatUl  with  thoae  phruea,  and  just  ander- 
leath  tin  title  "  Engliah,"  ne  read  the  tranili  ' 
leihapa  it  may  be    "  !    reqniro 


belong 


:s"aa 


loid  by  the  dafen 

^hat  trade  was  only  tcmpora 
Snsaian  war,  and  tbe  fear  of  i 


ily  d. 


iressed  by  thi 
ling  an  Enr» 

t  working  laei 


.nbt  in  150 
order  he  diseOTpra  enough  to  tell  his  reqniremanta. 
Through  card  No,  H,  marked  "  Commerce,"  ha  may 
I  sak  ancb  qneatioce  as  "  Where  ia  the  bank  ?" 
"  Show  me  tha  station,"  "Ticket  for  LondoD,"  Ac. 
I  hope  I  have  written  enO"gh  to  commend  ths 
I  utility  and  simplicity  of  this  tranalator.     The  same 


1  other  * 


othi-r 


VL'^Z 


t  thirty  years, 
0  leas  for  tbe 


;ts 


irinlar. 


imgaara 


they  bsTa  beeu  aaid  before. 
'      I  by  Egurea  he  aimpi; 

early  twio 


'Yhen  ha 

Joea  not  know  what  proof  ia,     __  ._   . 

that  a  bonsa  of  any  giren  siie  doee  ooat 

&<  much  as  it  did  about  thirty  years  age.       -   .     . 

Che  best  defeuoe  the  coveters  of  their  naighboura' .   _._       ..... 

houaee  have  to  mi>ka— and  I  beliere  it  ia — I  quite]  used  a  French  or  Italian  phrase-book 
agree  with  hia  coaelnding  exclamation — such  people .  nl  its  ntility,  and  estinutA  ifta  ».vi«iij.< 
can  only  come  to  Bula.     \^  ^ .  *&- 


it«nce,  the  cardi  msy  t)a  replaced  by  rollers, 
hetwecn  which  tha  columnated  traoalatione  may 
Rind  and  unwind  like  au  educational  apparstua  wa 
'ometimes  see  in  our  infantB'  achool ;  but  we  muat 
remember  that  after  all,  in  a  achema  of  this  kind, 
lur  aim  eaaentially  muat  be  to  contrive  an  instro- 
ment  which  can  be  ateuce  oaed  by  anybody  who  can 
read  hia  own  langnage,  and  the  mechsniem  of  each 

onged  application.     Again,  wa  most  not  eipeot  too 

nuch  from  tha  initrumont.     It  can  be  usefol,  bnl 

certain  ntent  tbo^e  who  in  their  travels  bare 

boat  jndaa 
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TBAVBLATISQ  MAOHIHIiB. 
[14101.]— Hatiw)  iMd  witb  hmd* 
tha  latter (146391  of  "MireoHiu,'-  Ii 
kwv  hoir  tin  UHhine  Id  qnntaim  a 
diffionltiM  of  idiomii,  Ae,  F  Etpaeullj  BfaoaM  I  Kkr 
to  htmi  bow  it  would  tranilata  aodi  wona  u  "  bra," 
•'haxk,""]mi,"  ax.r  Abo  Un  waU-known  Fnoeb 


iiktaT*  of  tbiiip  for  all  Uia  interral*  Id  tbe  *ea1«  at 
tb*  ker  et  C  to  ba  anetl;  oqul  to  tbaaa  in  tha  aoala 
of  Q.  D,  Ac.,  wbere  a  ihini  or  tbarpi  oooai — thore 


-A 

SabstitnliDg  (4)  in  (3)  ><-'/<A  +  ^ 
A- 
SDbititiitiDgi4)ud  (S)la  {1}- 


L-'l'- 


"  Je  ID 
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B.  D.  K. 

TED    H7PEABK0SI0   TH1IOB7  — TEB 

TEKOBBM  BTATKD. 

[147CiS.}-~Hr.  Fkxs.  J.  Jacbion,  letbr  14672, 

TBooauDeDdi   ma  to  iimaligata   tba    hjphartnania 

thM>r7_  iut!i«wtieall7,  M   he  baa   for "     " 


Ulm 


il  hu 


a*  thsra  ii  an  aieauding  teriei  of  Hotaa  b«annfr  on- 
taln  raiatioDi  to  caeb  otbar,  tsrmed  tba  dutnnin 
■oala,  u  Ibera  ii  a  diaoaBdintr  aerie*  baaruK 


.    - i^4 

treatment  to  acj  tnbicot  before  joa  bare  oarrect  <• 

data  to  go  upon  ;  and,  io  Ihii  iuiUooe,  I  say,  wilh-     Bwritalafang.— Tho  laB«th  aad  bcMdtb  i 

oot  an,  foarof  coatradiction,  jou  bare  no  tru^t-     ' >■  -' ■•  *-  '-'-  •>-  ■^••■ 

wortb;  data.     To  ubtain  tbcm  ];Da  must  r«aoii  to  | 
tba  eapf  not  argne  from  aaaumpilona.  i 

I  bare  itatad  m;  case  dUUpctly.      I  find    from  -  -. 

eiperiment  that  tbe  7Jne  of  a  bharp  in  riJation  to ,  DJ  X.  "o  fona  an  ocpreaaioD  for  tbs  nt^ 
.,         1    ,  ,       .    ,.  ,    1fi  1  .    .1.  i    c        BonsideiatMn.    Form  two  othr  oipraaion 

tbe  noln  bdowmths  >cale  ^,  equal  to  tbal  of  a    ititntinr  y  Mid  »  for  >,  wbiob  «|p^  and  . 

diatonic  Bamitone.     Id  tbis  1  am  Bnpported  bj  the    ' 
eTideooe  of  Montfcmef  and  CampaRnoli.     Can  any 
one  I'how,  by  aimilorl;  bringing  tba  matter  to  the 
toit  of  aotiuu  eiperiment,  that  I  am  wrong? 

H.  O.  K. 


letodiDg  one. 


•XBotlj  aoTTvpondisK  with  tbe 
""  u  tbe  latter,  eomnetieing  on 
Be  da,  re,  mi,  fa,  sol,  la,  >i,  do>, 
a*d  tbe  deaoFoding  isriea,  ooniBenBinE'  on  mi',  the 
uetea  mil.  re*,  doi,  ai.  la.eol,fa,  mL  BatiuiPmneb 
aa  that,  in  the  aaoendintr  loale,  tba  ialerral  tn»n  do 
toraia  what  iatmmedagrMtartooa.  and  l^t  from 
re  to  mi  a  ieeaer,  in  order  Umt  tba  aaalogy  majr  be 
BHoi,  in  tba  deaondiog  tariea  tba  intarral  hum 
mi  to  re  tcqoirea  to  bo  wda  a  greater  tana,  aad  for 
ftaparpaaeofdiatingniihingit  the  term  rah  ianifd. 
Than  aa  I  ondMitaud  tba  propoaition,  tba  deaenit- 
lag  Mrita  of  nolaa  oommaMiiig  on  mi,  pkeed  opoD 
tbe  aaee«diDV  nrita  oommeDmcg  on  do,  will  eorre- 
spond  as  to  ioteriPal  relation  exact)*  aa  two  trianglea 
do,  Unog  the  propvUM  deacribed  in  Bnelid  1,  4. 

"-' '-ingapontbaaaleDlationB  that  W.  Jaek- 

ladi,  P<f^Pi  (>•  Dill  kiadly  elata  if  his 

iMao  WawUt  Ballard. 


SKW  HnaiOAI.  HOTATIOBB. 

L14703.1— I  uoiTi  eipeoUd  to  see  aeTsnl  letters 
on  the  aboTe  tabjeet  from  oorreapoodenta  mora  oom- 
petant  to  form  aa  apinion  on  tba  marita  or  demarita 
ot  tba  two  saw  >7>temi  pot  forward ,  bnt  aa  laeh 
have  not  jet  appeared  perhaps  jen  will  allow  me  to 
point  oat  what  appear*  to  mo  to  be  a  defect  in  tbe 
•Ml«m  propoaed  t^  Bobart  Wark  (14SLT)— samel; , 
ua  time  di*iaioDS. 

It  I  nnderatand  the  example  (p.  474)  aorrcotly,  a 
fertieal  lioo  bi  to  be  plaeed  between  each  note,  and 
tba  length  of  the  note  ia  to  aormpond  with  tba 
amoBct  of  space  from  oae  yertmal  line  to  the  next, 
a  giTon  apaoe  beiog  taken  aa  tba  unit  or  one  beat. 
Aaanmlng  that  tb»  oart^n  amaniit  of  apace  for  one 
beat  oan  alwm  bo  maintained  (which,  I  fnr,  will 
bofOBodbard^  poesibia  ia  pnetice,  owing  to  the 
bars  or  mtwnraa  baring  to  be  made  longer  or  ah^rl.  r, 
a«  that  tb*  ODda  of  tbe  Hoaa  ma;  fall  aren  with  each 
other)  there  night,  perbaps,  be  little  difficnlty  so 
long  aa  aimpla  diriaiona  of  the  beat  only  were  used, 
bat  when  aaeb  diriaions  aa  (bote  repre»nt«d  hv 
dotl«dlinM,aiid  alio  in  triple  time  were  in  trod  a  oed, 
it  would  ba  no  eaar  matter  to  tell  at  a  glance  w^at 
leagtbof  tlmewai  to  ba  siren  to  each  nolo.  We 
an  not  told  either  bow  the  resti  nra  to  be  indi- 
sated.  If  by  Itaring  tba  apac«  blBsk  of  courne  tbe 
•ams  difflmlty  woald  b«  eiperienecd  u  with  the 
DOtM  tbamiolTea.  Wonld  tb.Te  not  alio  be  a  difli- 
OoHy  with  Iha  Tortical  line*  when  the  note*  in  the 
rarioaa  parta  were  of  diffSrent  lengths  P  Thin, 
OfBin  tbare  aaema  to  be  bo  diOerran  birtween  tbe 
line  dividing  tba  bar  and  thoea  diriding  the  notaa, 
bat  parbapa  Uiat  may  ba  the  fault  of  tbe  engrmrrr 
or  piintir.  Tboogh  I  ba*a  leaned  both  old  r.otatioB 
aDdaol-falarnqDitaread*  toweloome  anyimprore- 
mantoDorin  either  natation,  bat  it  mnit  h«  >bown 
to  be  a  raat  impmraaeiit  in  praolioe,  and  not  in 
theory  merely.  I  have  not  fooad  that  pereona,  net 
even  obildrnn,  tanght  the  sol-fa  arateni  eiperianm 
any  diffimlty  with  rigard  to  the*^'  np  and  down" 
U  the  Dotea,  oiorpt  ot  conTHi  when  Iha  octare 
marka  are  not  olearly  printed  ;  bnt  that  is  tba  fanlt 
of  tbe  printing,  and  not  of  the  ■; stem.  If  Mr.  Wark 
has  had  any  praotine  with  bia  iiyalem  ka  will  be  able 
to  any  wbetber  any  diffionlty  baa  been  eiperienctd 
wltb  rrfaid  to  tha  abore  nutlara.  o.  Lark. 


bopefnl  cantribatien  (letter  14673),  and  to  say 
Tpplf  that  hit  interenoes  ag  to  (be  oorroating  ot  tn« 
false  4lh,  false  Stb,  false  6th,  and  false  Tth  are  juiit 
at  necessary  aa  tba  correcllnR  oE  the  false  3rd. 
Moreorer^  tha  operation  is  just  as  easy  for  tbe  singer  ^ 
and  tba  violinist  in  practice  ai  the  demonstration  is 
for  the  mathematical  mnaician.  All  the  reqniaite 
notes  fnr  tbis  purpose  ore  giren  in  tha  leale,  p,  509, 
Vol.  XXV.;  aad  rrferennes  to  tha  eiperimental 
proofs  in  Germany,  France,  Anierica,  aad  England  i 
are  given  in  snbsequent  letter!.  [  an  pleased  to  teo 
Mr.  F.  Jackeon  progressing  in  tka  riabt  track 
towar.'a  a  comptate  developmant  ot  tha  wbole  series  ' 
in  the^epagea.  J-  Bteol. 


8ELECTBD  CORABSFOITDEH 

TIio  Klorophono.* 
Tbe  plaaanra  with  which  tboae  beantil 
reiies  and  inrentioBS,  tba  lalepbone,  ti 
graph,  and  tha  mieropbooe,  ban  beeo  B( 
by  the  world,  baa  baaa  aalappilT,  and  I 
I  think  DnBceaasaiily,  marred  by  ooa  of 
diaagraaafala  thiii||a  ttaat  ean  be  thmat  cm  I 
—a  personal  olum  of  priori^,  aeoonn 
aoooaationa  of  bad  futb,  ospemallT  m 
against  mnj  oa*  in  wImmo  naoia  and  fan*  t 


Before  troabling  tba  pnblio  at  aU  wii 
matter,  tlx.  Eldiaon  migu  anrdy  bar*  raai 
bia  dam  with  Mr.  Vaiet,  witb  whom  bt 


A  UETHOD  or  BOLTINQ  FBOBUDHB 
IN    MAXJKA    AKD     MINIMA.  I 

[H708.J-I  WISH  to  retoratbank*  to  "  J.  F.  W." 
for  his  auawer  to  my  letUr,  and  aoknowlodge  tbe 
impel  tant  oorrectioo— or,  ralhiT,  improTement — he 
baa  made  in  mj  method.  There  are  two  things, 
howi'TiT,  in  bis  letter  wbiok  are  not  elfar  to  mo. 
One  i-  the  senteroa — "  It  is  only  an  aljibraic  may  oj 
{rsafinp  nso metrically  certain  problems  iaTolnug 
one  lariable;"  ami  the  other,  t^g  reason  tor  ika 
mnd '  in  which  ba  would  soln  these  problems.        I 

Tl  hy  I  formed  tbe  rule  aa  I  did  wilt  perbsps  ba 
batt  viplained  by  relating  bow  I  arrived  at  tbe  idea 
of  llia  method,  which  I  will  andearanr  to  do  in  as 
few  words  as  possible. 

Ac  tbe  time  whaa  mf  mathematical  kaowladge 
did  not  ncccd  the  Emt  few  books  of  Euclid  and 

Suadratii  equations,  I  became  acquainted  with  the 
i?t  that  D.  and  1.  Calculus  was  peculisrly  appro- 
priate to  tba  solving  of   problems  in  maxima  and 
minima.   How  the  conaideratioo  of  small  incrsmeuta 
or  di  eramints — which  I  nndentood  was  tha  ba"e  ot 
tbe  D,  audi.  C. — could  ttfect  tbiawaa  Ibesubjaot  o( 
mr  thoBgbts  in  oonHBtJOB  witb  the  simple  problaB 
—Divide  a    given   line   into  two  parti.  Booh    that 
the  rretanglo  under  the  segaienta  shall  be  a  maxi' 
mam^ — I  soon  perceived  that  if  the  lino  woe  oat  on 
caeh  side   of   and   nnar  to  the  rtqaired  point,  tba  . 
irtangli's  undir  Iha  rrspectira  legments  could  ba 
Dridered  as  equal  to  eseb    otbsr.      Tha  ontooma  | 
this   prroi'Dtiun   was    the  idta   of    anbstitaljog  ' 
^■<l)  and  tX-d)for  X— the  uaa  of  v  and  i  being 
ly  introdnnd  as  anbttitut^is  for  Ibe    oompoanda 
(X -fill  and  (X-d)  during  tbe  maTiipnlalion, 

"J-  F.  W."  scenui  to  think  that  the  method  ia 
F  applioabla  (o  caMn  inrclring  one  variable ;  but 
Folkimng  example,  I  think,  will  show  that  it  is 
abplicabla  to    eusea   involving   two  or  more 


to  If  oblic  JDoma 
ig  <m  Hw  oloae  BrlatMm  betwoan 
on  lelephoaa"  and  Ur.  Hngbaa'  ai 
inbana.^'  Tbe  lamtifia  pablia  oo 
aWly  jadrnd,  and  woold  Wafall  n 
judging,  now  laBob  in  eomnon  or  I 
uoi  m  oommon  there  mij  be  in  tbe  pbya 
ciplea  oonoemed  in  "--'--  '--■ '-    ■" 


olcnt  attack  in  pnblic  jonmala  on  Mr.  F 
Hughes,^  obargingtbem^with'' 


_.   ...s  that  tha  sharp  of  tha .    __    ._ . 

diatonio  srabi  i>  somntimes  sharper,  eometimes 
Halter,  than  tho  Itat  of  tha  note  above  I  To  anob  an 
aaaw  two  1  bare  uu  rrply  to  offer-  To  other  readeri 
I  would  say  tba  value  of  a  sharp  interval  ia      ,eqnal 


In  thai  uf  a  diatooia 


is' 

This  ean  be  demon- 
and  of  •ourse  iuvariabla  (t).  V 
>,  and  the  aisi^tance  of  tbe  siren  or 
■f  the  Uln-tratioa  1  gave  on  p.  474 
■I  wav,  are  twDobvionamisprir'"' 
,  Jairll  afpUDbow  itispoaaiUai: 


BumplB— Given  tbe  iuparfieial  area  of  a  rwt- 
ananlar  trough,  rf^niied  the  dimenaions  when  ila 
capacity  is  a  maximnm.  Let  A,  X,  and  ■  ba  tbe 
superficial  area,  length,  and  breadth   Toapeatively. 

Then  the  depth  =  ^j^^, (') 

and  tbe  oqiaoi^  =  X^ar^fl'. 


(A-Ti) 

dividing  and  expanding  A  xy  +  Xyt—t'y' — xy^ 

deleting  and  tran'poaiog  x'  ty°  —  i')  —  i  (A  —  y 

(ty  -  r)  -  O 

dividing  I  (v  -1-  I)  -  (A  -  y  «)  =  O 

replaoii.g  XX'  +  2rX-A  =  0 

ertmctingX-v'(A  +  /=J-.r (2) 

Opeimticg  upon  z  in  a  similar  manner — 

I'-v'(A■^X')-X     ....    (3) 

Sobetitnting(31in(a)X  =  v'-ifAtX'-X 

v'iA  +  X^l-;v'(A4-X')-X' 

deleting  and  tranaposine  v'tA  +  X-)  -  «/i  [ A  +  X^ 

-X  v'(A  +  XS)J 

rquaring (A-t-X*)- i (A  +  X'-SS  */{A  +  X^ 

deletiuR  an*  *-"™*  -/IA+r*)-a  X-0 

tnn  iV-A+X* 


rauderrd  it  tor  the  Hme  impoasiUa  for  ei 
or  othen  to  give  any  ooesidemtian  wbi 
hiaelaima.  Ifothingcan  be  mare  anfonnded 
aooDsatlMa  '.  Mr.  riuuuu  himaelf  gave,  at 
mouth  meeting  of  tbe  British  Aaaoaialionlar 
a  dear  and  thorooglily  appreeiativB  dead 
Edison's  carbon  telfphona,  and  poblisbed 
printed  reporta  ot  bia  loctore  which  appeal 
public  jonruala.  Tbe  beaatlfnl  naults  aho 
the  be^ning  tS  tbe  preaaat  year  by  Mr. 
witb  Lis  mionqiliona  ware  deaoribed  bj  hi 
such  a  maonar  M  to  Itavo  no  doubt  tba 
worked  tham  ont  quite  indapeadenUy,  am 
had  not  tha  sligbteat  intcmliaa  of  appnprii 
credit  due  to  Mr.  Edison.  It  doea  seem  to 
the  physical  principle  used  by  Edison  in  hi 
telephone  and  by  Hugbaa  in  tba  microhm 
and  tha  same,  uid  that  it  ia  tha  aame  al  t 
by  M.  Cldrao,  ot  tbe  French  "  Adminiatr 
Lignea  Tjl^grapbi^fnea,"  ia  the  "  vaiiabla  i 
carbon  tnbes,"  wbiob  ha  bad  given  to  Mr 
and  others  for  important  practiool  avplii 
early  aa  18G6,  and  that  it  d^ends  entire 
foot  long  ago  pointed  ont  by  Da  Ifos 
iDcreote  of  preainre  between  two  eond 
contact  produces  dimioation  of  eleotrio  i 
between  them. 

I  eauDOt  but  think  thai  Mr.  Bdiaoa  will 
he  has  lat  bimaelt  be  hurried  into  an  injm 
that  be  will  therefore  not  rest  until  be  rat 
ensationa  of  bad  futb  publicly  and  amj 
ada  tham.  Wi(.uaM  Tw 

Taobt  Lalla  Bookh,  Cotrea,  July  30. 


TBBra  of  tba  Briatol  and  t 


r  Bail' 


iriving  wheels  and  hogiea  at  lea 

trailing  ands,  have  been  ooaverted  int 
enginaa;  tba  rear  bogie  hse  been  remove 
aingia  pur  of  wheels  sabatituted,  and  th 
wheel*  reduced  from  9ft.  to  Sft.  diamelc 
ere  made  to  enable  these  ■ 
rith  tba  main-line  engines  ol 


io  aaj  gale,  whatever  tb 

that  those  from  S.W.  nawpile  op  a  danm 
but  a  few  hours  after  a  "  oorth-westu' 
blowing  with  equal  force,  the  diSanuioe  ia 
fult  in  au  unmistafcabla  mannrr,  Further  t 
iivss  of  the  latter  tears  the  anrltice  water  n 
burrow  bad  psased  over  it.  If  ihtistica  a 
piled  showiuK  the  toaa  ot  boats  and  other  d 
ships,  they  would  prove,  Niya  tiM  Nauliet 
cine,  that  in  nearly  every  ioatai.M  tba  mia 
le.'U  wronght  by  the  north- wcat  paa.  It( 
the  fetch,  since  the  winds  frou  sogtb  aarta 
asgreala  range  as  those  from  tblBOrth, 


Ana.  9, 1878.  ENGLISH  MEOHANIC  ADD  WOBLD  OF  BOIBOrCIl ;  No.  698.  K5 


BEFUES  TO  QTT&BIIiS. 


ttuirWa 

■  Wriaioni  Jhvob  inia  which  the  thiiiE>  to  be 
■unlwiil  Bn  Biowdad.  "  Old  Oumiaii  rivei  i 
mi  BBpla  of  ill  MnbDitiai,  and  hii  llliutntiona 

tta  dpu  ti  Um  miae  will,  alio,  Ulattimte  io  a 
liUw  way  the  Infniorilj  of  Qny'i  iTiteiD  to  the 
rtRiaL    bitaad  of  torlDr  to  ranMBber  a  fraetiMi 

writaDaafadoaeii  I^tin  name*  all  jnmbled  toga- 
^,  T^id  the  follinriiiv  time  and  repeat  it  men- 
lrthna,aBdthaafinKrtititToaeaD:  The  nm 
Mil  tbabolLthebnntoewd  Um  twiu,  the  twim 
•  tta  erab,  ttie  erab  elawed  the  Hon,  the  lien 


which  ig  best  addsd  in  a  weak  nhitioii,  and  well  nndentanilthat  oTdiaaryparaffia  ail^mll  mbbed  in, 

mixed  ;  -whpn  Arj  it  a  ioMlable,  and  kaepi  w«D. —  !■  known  to  K^ntlr  nlino  Thenni*tiam.    Don  tfaig 

Ftmm  ItESPTCi.  utatentDt  iccord  with  "locoK.'i"  eiperienee  P    I 

[SSISM-Parallel  MoUon.-"Fittar'i  Appien-  rtwWhe  TmBiKl  to  hsTe  themtaniof  oammnni- 

tioe  ■■  in«T  true  hi»  parallel  motion  by  uttiiv  the  <»*"'f  '"'J  5™  fnrtber  a>  to  hay  fcrer^wbinh  I 

Mutre*  of  the  ^drfonii  to  thnr  orisiaal  dietaBoee  by  S^  ?"T?  ''f^  '"jj'  '"u  '  J"^*'  »'"^'j^,  ^'T" 

niMDi  of  Ilii<T».    For  lingn  between  tha  braHM  nee  H«li»l>nlt»,  hmw  boon  nnaWn  to  »»t  n^  of ^  ndn* 

ttio  •hfflt  bmis.  and  between  the  pillan  of  distance  S^F"?;    In  retail  for  hw  idm«H  to  the  trealmw* 

Uoeki  QM  ihoet  iron.-WBAB  EnonfMn.  ^5**  '  ""■'l,'""  ,  Ijeoir.    f"''  detailt  of  mj 

r>».i  1     •-.! ■_     _  ^  1     II  .1  -9   •■  ■  expertences,  and,  1  thuk,  he  wnald  then  nndentand 

[WeOll-AntUoorroilTO  JBotal -"  Gnido  "  in  haTf^er  more  .iaotly,  and  no  be  better  able  to  »- 

"?K'^°C?S"i'-~"?"3?"'*?i'  te.PE™"™""/  uSo  it  more  oertainl*-F.  W.  S. 

withitundthsactionofordinaiybiaokinkB,  and  not       , „,    „  ,  ,     -    .   ,>     ,,-        ^  ^„  .     - 

mncfa  do*rer  than  bi»M.  ii  not  Ukelj  to  find  what  he  [aX!r2.1  -Bulphario  Acid,-\\  srm  H.SOihaiinB 

waota.    BochaqneiT  leomi  remarhablr  loo  limple  i^'V^-lBr  "^'I'y   brtwMa    1,   and  l;.  cODtfumnB 

to  me.  for,  it  nich  a  metal  were  known,  then  are  •'»°'  '"  •"  **"  vt'  ""*■■  ?'  wot-r,  forms  aboot  the 

not  a  few  pen-maken  who  woold  pay  liberally  for  'w*'  rtrmeth  of  thn  noid  for  romliininir  with  scrap 

the  iBtormation.    *' Qnido"  ihoold  esptriment  with  "oo.    The  iron  i»  diisoliod  in  tlir  fi.-id  in  tobspIs 

nrions  mertals,  and  try  the  eUotrie  pmeiB  oF  wash-  lit.«l  with  1«id.  and  th?  ihtiI™!  solotion  is  orapo- 

in»,  say.  sted.  with  an  ioeorradihle  metal.    Hs  may  ratod  nnlil  ■  portion  of  tho  liqtud  on  bcio?  rapidly 

Tsitaaiared  that  nobody  kmiin  of  sneh  an  article  ai  ''oolw  dirositi  a  rafficisnt  amonot  of  the  ealt.    At 

_                         ho  wanta.— Bbuk.  thia  junclura  tha  oranoration  i»  stopped,  and  after 

eralk~aio  emb  dairad  the' Hon)  the  lion  '     rsS300  1-Dr»in«  Oloiat— I  donU  whether  the  ^'■"''fe,""  ''J"'''.;'.''™^  oil  from  the  sadimsnt 

MrtoD^^  man.  the  man  need  the  scales  to   pi^^desm'SsdmnldS^iiore  tSn  hit^I^  loto  Unk..  where  it  .r  ieft  tor  a  dg  to  dsar,  —d-it 

£[k  Uwaenrpian  wfaMistnnf  ths  eentanr,  who   K^^iTtsSSS  tom«S^t™-TT  M  w  afterward,   ron   lato   the  oryrtalbiine  TSMda. 

•I  tha  coat  JhUh  amak  tSTwatar  that  bJd  the     >o™  i    ^^f^f  wTh-     t™  ttfL-t  -i—  ^i^l'  "!  ^•^'"  P'""*  "T^  t"""  "T*"'  *■?" 

«     L       .        <w      _-                         »    aloe  rather  thiB,  Bhp  it  in  with  a  thin  kmfe,  and  down  into  the  HiimI.  «.>  ii.  to  fiwilihiti.  the  formation 

?"*-?i    'S1_P"c^55'°*";~.l'   d^PthepartnntUdry.-S,  M.P.  of  the  eryatals   of   fsmms   .nlphate.    When  the 

.      -,1   ^™«„  i...  -'■'™?  In   the       fs3Si].]_Bmell   of   CrMiote.-TIis  odonr    of  eryrtaiKsation  ia  computed,  the  mother  Uqnid  ij 

"."  ""1'    Avumnt..  ...ntini  h.  ramnnut  h-i  if  u..  k>  .—..tk.—.)  drawtt  OB.  sod  the  cTTitala  taken  ont.  waihed  with 


Mmciballo 


Conntiy 


■•Bfibdlo'e.'—UOSSTAHT  iiaAnEK.  nnfor  ao  

SSrii;^^«Jnrr"™X3'«r."n'''?^r;  [xm^r-^^Ti^   H»otli«    Surfao.    u,  -..^,    „,          ,           ..„-,,     ,., 

2^i^  T^^rS;^  5h.  ™™   ™    ™  .-"^^fj  Pta.boi.-AddtoBelheMhearcaofthstwoiides.th.  [S3W.l-BilieomliBri.-"Oni.;na  F«;M.oor- 

S"™.™  .?,;--? f.^7...??;^T;V^J„„..i  top.  ths  b*ck  and  Irmt  (dedocHnff  the  ■««  of  tibo.  rP_et  in  •latingthst  thesnmof  th-e  ementim  si  >«B 

5l»^T^h»l.wri'nV..™^;    i^  f    !  anddoort.and   the  hetit>n«  ..nrflce  ia  apparent  in  tnethylate  and    .ilicon;l.D    alcohol  . are    idsnticaL 

«.i  J^.i^t7f  tK»  hIVo  T    n?W;  il^  .  r  eitherineUorfert.«.y<.np]e««^.-0«icno™.  »  ".one  af   «ie.  ]»dW.I*™l"nt»i  of  Offfame 

the  po»»e«gionof  the  IteTG.  T    Driffield  «  tolo-        „„„  ,     _.    .  i„.i..,  ts.i.,.      v *  ehemistiy  tbatit  indodM  tn  iti  domain  many  eom^ 

My  well  aathenti pitted,  and  is  utated  to  have  faeni  P™!o  ]— Hard  Ensmel  Paint,— Tod  want  one    ™n„j,  hariBs  o^*— —-J-  — ii~i  i..__  a.. 

R  by  Handel,  id  17B1.  at  the  FonndUng  HoipitnL  of  Sinrelmei'e  paints,  bat  p-rhspB  ordinary  paint  ^_  _.  .i_  ..?__ 

i«B»  inTented  by  M.  Shore,  serBeant- trumpeter  ii  mii»d  with  copal  Tamish,  iQttead  of  oil  and  tn 

rS^££!ASi:£J%pj>'f4  pj-:rZ&^^t^^!c:lLrs''k,-i  5Ms:i.»"2.jV^£^ffisss!5iofK: 

Pr  that  Handsltnood  with  aoraethmgelw.  I  think  to  add  Tarnish  initead  of  oil.— J.  O.  formed  into  CEt.RtOCOHO  or  into  C,Hi.COHO 

fork  of  1S7  yeare  old  (aad  how  raneh  more  f  I  [33320  ]-Hydrau]lo.-"L.  W."  means  the  accn-  riraii     the     formnla    for     oaprylio.        Chkuatber 

aid  not  hsTo  been  made  by  Mr.  Tbnnder.    This  it  mnlator.    It  eoniiita  of  a  strong  cylindsr  with  a  (C.H,Cll.O,   ethyl  -  ohlorather    (CH.'.EtClO.    and 

lobestreeord  lean  BITS!  probablr  other  rcacleri  plnnRer.      The  lattor  carries    itroni    orou-headi,  di^yiatedethylic  other  maybe  written  (C.H,Btt/). 

■  sopply  fnrther  paitaonlara.-^.  M-  attocbed  to  which  an  tanki  loaded  with  stones  Tha  On  what  anthorily  doM  "  One  in  a  Fw  "  aUtA  that 

~Dre.]  — To   WMeh  JobbM*   <7.a.).  — Let  anBinepnmniwatorinandforceitheplnoierwithiti  tha  ailioon  eomponnda  mFerred  to  are  one  Tolnma  P— 

BntiyJobbEa'"pnrehasea  toolfor  centrlnpr  and  load  np  to  the  fnll  eileni  of  iti  stroke.    The  lyatem  HuOH  CLraaxTa. 

'-•—  ' ^l™,  piToti.  price   a^1D,lt  of  .pipe.  hein£al«>  fnll  of  water,  it  willbs.seB.  that  [33*88] -GrtMMliOaBe. -The  bnildinf  Act.  will 

be  had  at  moat  tool  ehops.  it  is  only  neceasary  to  open  a  tsJtb  to  obtain  a  pres.  J^^  ,pp  ,  to  reaidsnoe^  pnbUo  rooms,  and  plaoes 

rcqniroi.-A«*TKiiB.  anre  per  aqoars  inch  equal  to  the  wewbt  on  the  ,hare  Kris  nnmben ^people  assemble.  If  "  I*«h>- 

«.]-Dryfa«    OUa.-"  Dandle    Dinmont  "  KS"?'iI"jl"J!''V!l"»V,i^^u  shonld  bn'ld  his  rlaas  hoSse  where  penon.' limbs  or 

"  n  tomyeipUaation  of  the  „ctiou  of  ""''."f  nte  ofapplication  of  powoi-lesa,  of  oonrae.  |i,e,  may  be  imperilW,  no  donbt  the  bnilduvt  snr- 

ne»  apon  oiii,  and  SO  far  aa  it  gOMfn  the  iiK3lrr..-t  "^"xi'-OBniHOF.  ,^„„  ,^jj  ^  jg„  ^^^  ^j^  .  oUnrwise  they  an 

ia  is  a  pertinent  inqoiry.  I  said  p.  «;7.  that  "hoit  [SSSSal- Oaatlns   Planter    Medallions.— Sut-  not  likely  to  tronUe  themsalTss  abont  the  qneetioa. 

V  with  litharm  ud  other  snbstancen  fa(^ilitnl<<A  Phar  ir  the  beat  siib;taDefl  for  moolilv  ;  hut.  if  the  Why  not  hate  gona  to  tha  public  oBioes  (rarTSywr  «r 

M  absorption  ofoiyiten  by  remorintr  from  the  oil  origiiiAl  ironid  be  injured  by  the  heat  of  the  molten  borooulh  enciueer's  department),  and  ask  tbeqaw- 

ilwtanees  which   wontd  tend  tit   keep  it  liqni'l  "  Bnlpbar.  try  (Tnttapvcha.  wiftened  in  hoiliog  nal^r,  tion  stiaisht.  Ila  than  would  hare  obtained  antndri- 

D.  D.,"  p.  GSO,  belicTU  that  "driers  act  throucfa  and  put  nnder  a  press  nnlil  pold.    Oil  the  manid  tatiTs  information,— Ban  UiBiuiia. 

^'?'*'^?"J°'°i'  "'^i"''"  =''''^~*'*'  ''■  ""■•f''llj-'"^^*»'ij'.™'';ilit.    Tho  rini  ii  eciilr  [33103.1  -  Writer- a    Crmmp    or    BBrlrkam'n 

t^r  mipaitto  it  an  Increased  power  of  ab.orhinK  m-d-i,  hj  dipmoR  a  strip  of  thin  pap^t  aboot  lio.  p^y  -Xotioin*  the  reply  of"  ft,  P.  d"  Har- 

qjE-l    That.  1  imanoe,  »  a  di.tincl.on  with..,,!  wide  in  laelted  paraffin,  and  p«sioif  it  aroond  the  ^„t  Hon«.  Anerley.  I  cannot  forbear  telling  tht 

^toeme,  and  my  eiplanation,  tho..^-h  Dili  >..iU--.  edse  :  then  wind  other  alrip.  of  ploin  psperoTt.r  it,  qneriat  a  liHle  hit  of  my  exprrienoe.    I.  too.  am  a 

jrtMTjdoes  attempt  to  point  out  the  ranfo  of  the  "nd  nato  the  e?«-^ThB  object  is  to  makn  a  r.n«  yjotim  (»»  I  anppoia)  to  the  above-named  affliatioD, 

hct.  TFben  we  speak  of  rsmoiinB  labatancea  fmni  which  can  be  slipped  on  and  off  the  monld,  and  ^rt  .nd  baTc  conanltod  fonr  medical  men  for  the  mmt 

is".*"  i!^  !"•"" ''■•J  "t  ''™"a"V  Pr«ipi-  £* '*  ^  ""•f}'  "J"  V*',^''\  'h'  P'"*"  6»«inT  in  No.  i  „to  ms  medicine,  bat  did  not  think  eleotrioit^ 

did,  tM,if  certain  bodies  are  broken  np  into  their  l^etweeo,      Mli  the  Tieatpla.ter  rather  thin   (try  wonld^e  of  any  aerrice.    Beanlt,  n.f.    No.  3  (twdTi 

MMmis,  or  Chanffod,  thsy  are  .  practically   re-  thisi  no  one  e«  gijea  phi.Mr  .iirrclionj.and  ponr  „o„tt,  ,ttcr '  gaTa   atrychnin..  and  adriaed   tha 

SE^SiP",?^*'^"'!*.",.'"';?""'?''""'"'^'"'  OTcr  the  mould.    Witb  a  fl™i,  camel-hsff  bm.h  employment  of  ffilraniam.  Reanlt:  After  one  bottle. 


msi 


bottle,  atotionary ; 


1  appetite  and  spirita ;  after 


Ma.    That  is  anppored  to  be  the  action  of  dricra  "O'li  i>ll  ^^^  t^  f*"  of  the  moald.  throngh  the    .UBht  i 

UAh^toto,thsabtorptjonaroiyfrenbyoil.pro.  PlMtor.    to  ranon  ^r  Imhhiea     and    yon  ahonid    ^"ond  ooHie,  Bianonary ;    ounnir  inirn  ootue  re- 

iliybydialWiB8»onieotthBnjmponetitB.-S.L,  obtain  a  fine  eastlnfr.     Like  other  Ihinim,  a  little    .nit,  moat  dj<utn>aa    iiolont  pilpitation  of    tha 

0»liB.3-CnpoIa,-Mr,    Holland,    of    Sheffield,  pwcti--'-"—'—- »■-■-■-' ^-      •' ■- '  -  "■  -    - 

M   a  VBDar   on  "The   Mannfaplnm  nf   Rnau......  l^KNI 


took~7fl'tons'cokn-lewt.  'iq7,"oiih7p^    nnlcaa  aomeona  anawara  lila  qncry  befori.-E,  O,  i'^'TintlT,"   H.^ 'nuier  Wn  a  ciiae,    'u»*e  it  np  of 

■,BU.    And  2,187  tons  pir  were  melted  nilh  lli        CS^>«]—Craob  In  Clarinet.— Rim  in  glne,  and  liia  oVn  aoror<l.    No- 4  called  in,  nnd  was  told  the 

Ma  coW  aay  lowt.  Iqr.  7il)i,  per  ton  piR-  chsrinKl.    bind  round  well  nntil  dry,— 1>.  S.  whole  history  of  the  aaae.  AdTiaiol  gaiag  to  a  hydro- 

ArcKaMstime,  8  tons  baa  freqnenlly  bran  melted        fxcno]- Willow*- If  "S^'nni''  will  plant  fai^  pathie  establish msnt  for  two  monthi.     Took  some 

ibaUuhonr.  This  was  reirardod  by  the  eminently    willows  in   SeijtemhtT  J  foot  deep,  and  cnt  off  the  ""iicine  for  the  imprOToment  of  the  stomach,  and 

saefaaal  aad  emvnenced  ironmnKtera    preaent  ai    tops  ao  ni  lo  Ihsto  only  1  joint  ahoTn  (rrannd  Ihrrn  followed  hii  adyieom  reiiardtodiet  with  adfantaBS/ 

al^wmk      A-aTin«of  2rwt.  eokapertnn  |  will  be  nothing  for  the  children  to  l«i  hold  of,  and  ^'i*  not  go  to  the  hydropathic  eatahliahnwut-ex- 

.-—.-A?"""  ^'»  "i-"*  O'e' the  rrpvioqa  plnn  I  by  the  lime  they  becin  to  Browthnv  willhaTe  formed  PJ""  t~  ."^i:    Kl'™i  co'"'''"'"-  ■»»"  "»"*h» 

fwaiktogtbeeapolas.  Now.onrfnend.  "Cnivla  "    roots.     I  don't  think  anr  of  the  willnwa  sped  -  atthe  a'ter:  In  fair  health,  ont  of  employment,   eramp 

Hboat  hot  blast  worka  with  ]  ITlb.  poke,  or.  prne.  '  aame  time  I  am  d'lnl'tfal  of  cnltinrs  doinir  mac-h  "^"^  about  ths  same-    Mr  adiiue  ia,  have  nothing 

<aayweaking.eTorywhitaiecon>miratlyn»BlioT"iaDodif  plaated  in  (rrni-       It  in  pnttly  nich  certain  todowith  droga,  specially  atrychninu  ;  attend  to 

Ntaaea  of  first-elaas  praetice.     I  think  we  ooffht    that  need  wonld  not»row  in  tirnt  case,  as  eron  weeds  diet.oenfine  yonrsslf  to  legeUble;,  (niita,  and  fan- 

Itbv  to ssA mfotmation from  liini.  na  he eridmitlv    will  hill  yonne  seeiiliuira,— fl  D  nacea,  get  glenty  of  froab  an  and  ei'rciae,  try  to 

siwtaxh  the  bn.in->i   brtter  than  moat    iron-  I      -q,T«n    „.     -in™,     t-      t     t      ..t  „    .-    t  forpTt  your  pftlietion.  and  hopn  for  tli"  beat    Can 

»i«*  »hkb,.probahIy  may  sc«,nnt  for  his  diffi.    th  nkZ^^lf  "BNdT"™r?heh«^ken:  «mark^  "'^'''  '""■""  "'*''  t^i.  r-V,-.T,»  N„  ■». 

^?J1!j'lrl?^?_?_"J'  ,";'"  ""  *f.    r™*f  ■  ""-l     [ka*e  adontod  hi-  an  fir...  (Lot.  a.  and  flnfl  th.,.  a.L  lype-wnl«F.    Kmington'si.  y 


UniwVof  l™  ■■'o  Ruii   *;'"-k™V  I  '  """■  •''"Ptod  hi,  anuir^Hione.  and  find  that  ths  trpe-wrilw     Kmington's  i.  work^  with  foot  and 

Sia^ih^lZ  i^^n,..'J.^h  ™  7^n^         t-nioHne  ia  n  loeal  r-oWent  of  mneh  greater  effimer  "'' :.^''S'\  '"""Ii'  either  hand.    Alti.aaf  a  haa  a 

!?i??^  Sfl!        .         ?V'   .  ',  .  ."T  .''"""'  ""    thaathsirlvpeTim.  Iformerlrus-d      Tho  ehlornt- nf  handle  to  tnrn.  Thus  are.  however,  m>tly.  probably 

IS.X'^'s".'^-  itortY"^  I'^t"  l"  ""^'"    X.  ^?d'^«S  l^niSe    to^thir  havo  ™riainly  JT"'-  ">  tl-"-  -  8«rivensr  ■■  can  afford  (ab«ot  £11).- 
.L«i*'.'?'^T*  "J- ."ilo.""-  f-.'f'.'.'-Mf    I  toin'i;'e''a''?'inTl,^w'f7Jr;.l™i"l'*^S='rJS' 


,„, „    ....  --  .      itly  nearly  choked  w 

idte  «i.ht  tnn-«..rii.l,  m  .rt^li^h     *'"'  ''"■""■  rt'l'-im  l"0t  loone.     1  may  add  I  gi 
_j '  ^p  rccorclle  aim  to  tnc  I  lib,    f^^^fi  ^f  t^c  heni^nliue  and  olive  oil  to  a  ^    ~ 


[S3o01.]— Honey  Dow— Aphid  ea  —  AiDerieao 
Blight.— On  page  533,  "  Q.  J.  £1,"  contr.idiola  my 
-'  '     lent  that  ths  "feathery  specks  of  white"  are 


!S.™  tT"-   ■  ■      -  •.  .,  ^  ,    .  her  iittl-girlathrct  with,  who  he.  been  verr  deaf    produced  by  an  aphis  (the  American  blight),  and 

6nmaj    TwaMjIe  Oolatliie,-Gelatinsmaybe  ain-e  down  with  a^irlrtfp.rr.  and  "  Inrag,"  wiU  he    any*  that  they  arethaaphldestbemaotves.    How,tbfc 

JST'  fr  J' r"'""*'*   inaolnble,  by  miiing  glnd  to  hear  it  haa  reHeved  the  child  already,  as  she    aphia  itaelf  U  at»t-toiA.^TW;i'AX\fa-'Wwni.\na«^'«*. 

••  Wl«M  BAition  about  three  grsins  of  alnm,  can  deridedly  hear  better  since  ite  application.    \  ^  nniaw  \\»  VwaAai  " 'RaA'i*. 'a<iwM«£     wa-^wam 
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■cale.  and  no  doabt  if  it  oonld  and  did  read  the 
Enolibh  MscHiWiC  would  bs  gremtlj  aelonished 
*t  bang  deieiibed,  u  it  ii  bj  "  G.  J.  H.,"  bs  "  & 
inthetj  ipeek  o£  irbite."  The  fBnthory  fiUmentB 
that  coier  •nd  protect  tha  inaveta  mre  aa  more  tlie 
spiudea  than  the  coeoon  in  the  ohrjwlis  ;  moreoTer, 
it  is  not  the  white  Giunenta  thntatsiu.  bnt  the  hlood 
of  the  inwot.  It  "G.  J.  H."  will  adTertiM  hia 
addreea  1  iliall  be  happ;  to  aend  him  aome  fine 
apecitneni  of  the  Ameiiean blight. fori  bsTeenongh 
and  to  ipure  o(  tbeas  intereatiug  bat  troableaome 
iaaeclB.-E.  P.O. 

g351S,]  — Civil  Berrloo  Biamlnationi,  — As 
icawber"bag  kindlr  eooaeated  to  farmah  anj 
iofoTiEiitioD  be  oonld  in  tbeie  eiaminatioiia.  I  would 
•ak  if  hs  would  oblige  me  with  particlilKn  of  gaali- 
Jotioai  required  for  Foat-offioi  and  Copyhold  and 
Inoloraie  Comniuaiaii  Qn  Pattonasa  Dmrtment)  r 
Who  an  bat  ai  s<nninaton~peen  of  the  realm  or 
H.P.'e— aad  alao  ia  it  Deseaaar;  that  the  nomioator 
■hmild  be  a  member  of  the  OoveiDmeot  in  office  at 
the  time  tbe  nomiiiatiaD  takei  plaoa  P— Enquibeb. 
rS3623.]-Tlio  Isle  of  Maa.-A  aioile  man  can 
Uve  tbere  on  ^50  a  jear,  no  doubt.  There  are  four 
towns.  Donitliia,  the  principal  one,  will  not  do  for 
an  aatbmatlo  penon,  aa  it  is  on  a  dry  anbeoil.  It 
alwara  makee  me  short- breathed  when  I  go  there. 
CaetUtown  and  Peel  arc  Terj  dull  towna.  Ramaay 
i*  prett;,  and.  I  think,  auitable  for  peraona  affected 
with  their  brpathinR.  One  side  of  tha  town  i>  alln- 
nal,  tbe  other  aide  aandy.  whera  damp  will  uvea- 
Miilr  drain  oft  with  rapidity.  "Handy  MitD " 
wonu  nndoobledly  escape  the  Loodon  fogs,  but  1 
don't  know  about  slaomy  akiea.  One  of  the  ehiof 
'     iaqt  the  i»land  is  rain,  with  wind  ad  lib.     It 


rtii 


i>  with  a  fair  i 


ittle  f  n>i 
ealth  m 


enjoy  hi 


for  aalt-waler  fishinfr.  I  prefer  Port  Erin  or  Port 
St.  Uarr,  Gibing  Tilkgea  at  the  aonth  end  of  the 
ialand.  where  tbe  air  ia  rcry  bracinir,  with  a  triOe 


B  tbe  idea  of  In 


en.  then 


anally  o 
limn 


,,  , .qnal   i.tht 

I  in  apt  to  sak  how  by  mtltiplicalion  anythinir 
•r  decreased,  and  what  ia  the  difference  between 
.oiled  mnltiplicatioa  and  the  ditiiion  of  a  1 
by  2  P— Eb&shus, 

[33581.1— Wheel  Oearliis.— A  wheel  kaiing  two- 
thirda  the  number  of  teeth  of  eama  pitch  moat,  of 
conrae,  1»  two-tbirdi  tbe  diameter— i.e  .  lin.  Pinion 
will  aimilarly  be  )ia.  diameler-S.  D.  K. 

[335M.]— ChemHtry— For  a  bcftinnar  may  be 
learnt  from  Miller's  "  Inerganic  Cbcmiatry."  in 
■'  Textbookaof  Sciance  "  (Longmana,  S«.  Bd.l,  which 
gives  eiperimenta  ;  or  Boscoe's  "  Elementary  Che- 


,   of  the 

When  these — or  one    o1 

rongh,  yon  will  judge  what  fnrtbei 


works  to  read. — Ploni 

[3365B.}— Chemiitry. — On  commencing  to  atody 
ohemistry  I  was  adTised  by  my  t«acber  to  read  ODiy 
Bnckmeater'a  "  Elementary  Cbcmiatry"  for  the 
first  Btage  South  Kemington  eiaminstion,  Mny, 
1B77,  by  which  I  got  a  Qoeen'a  priie.  Under  the 
same  ad  rice,  last  winter  1  nad  Bnekmaater'a 
'■  Advanced  Chemiatrj,"  with  Valentin's  "  Ana- 
liaia,"  bv  wliicb,  at  the  Mav  examination  this  year, 
r  got  a  <;!ueen-.  priae,-J.  M.  8, 

g36Bfl.]— Chomiatry.— Read  and  atndy  Fownes' 
annalof  Ctiemittrj  ''  for  the  theoretical  part,  and 
StevenaOD'a  "  Macadam 'a  Practical  Chemiatry  -  for 
the  praotical  part  at  your  atady.— D.  STRaTBEaBN, 
Medical  S Indent. 

|33£Ge.]— Dnfermentfld  Win 8»-— Many  of  thoee 
■    ma.and  not  what  tbey  profess  to  be  :—"'Ti( 
wine,  from  tho  home-brewed  bio;  and  ifi 


lodgings  the.. 
B  would  be  dis. 
:.  named  places 


inJ  ao  cannot 


appointed  at  trying  one  of  the  two  hwl 
part iculsrly  if  be  admires  wild  rock  a 
to  thKt  of  CornwaU.  bat  of  conrae  on 
I  do  not  know  anything  of  Jerssy. 
enter  into  any  compariaon.— Bed  Uebuino. 

[33620.] —Tank .—It  ia  mncb  to  be  wiabed  that 

Craona  who  write  qneries  wodIJ  read  tbem  orer 
fore  deapatcbing  tbew  to  "  oar  "  Editor.  What  ia 
meant  by  "a  tank,  Hit.  long  and  Oft.  wide,  and 
•boot  (be  fame  in  depth  i"  It.  fortnoately,  dMB  not: 
affsct  the  qDeslion.  Why  not  try  concrete  P  Jnat 
the  Tery  thing,  I  ahould  think.- Ued  Uebbino. 

{33631.]— Artificial  Btona.— Doea  Alfred  Stone 
know  tbat  the  blocks  he  saw  arc  not  concrete  P  It 
il  qnite  common  now  in  large  towna  to  lay  down  a 
large  ooocrete  bed  upon  which  tbe  atone  pavement  ia 
impoaed.— Rk[>  Ubrkinh. 

[33543.]  ~  Nootnrnsi  and  EarmoDiM.  —  If 
"K.  S."  would  go  to  the  Groivenor  Gallen;.  Bond- 
(treet,  London,  be  would  eee  drawings,  by  Wbiatler, 
called  noctamo,  in  bloe  and  gold,  An.,  and  wonld 
get  a  oiucb  cli'arer  idea  than  from  any  eiplanatiooB 

of  UieAl.— ABCUtHECES, 

{SS&M  ]~BpriDs  Braaa.— Hard  rolled  brass  may 
be  obleiue  I  at  many  tool-ihops.  or  soft  ibeet  may 
bohaidenftiby  hammering.— S.  D- K. 

[3351S  J-MultipUoatioo.— Yon  oannot  oorrpotly 
vpeak  ol  moliiplyiDE  (in.  by  (in.,  any  more  than 
JOB  can  speak  o(  niuliiplying  two  apples  by  three 
oraagea.  It  is  trna,  however,  that  jiu.  .  J  -  jin, 
forthiarea!on:-MDilipliiuglbr3  (for  instauoe. 
IS  taking  tbe  i  three  times  ;  to  multiplying  j  by 


I  means  takini 
Mt^niUa't 


le  i  half  a 
IS'  d  as  deal 


.    The  term  m 


B   of  H. 


dia< 


;mplfldi 


will  cl 


and  i 


eacb  small  square  will  be  i  aqnare  u 
will  be  1  lineal  Incb.-S.  D.  K. 

J53548.]-MultlpUoatlon.-It  ii 
ly  to  multiply  iuohea  by  inobea. 


:b,  and  its  tidea 


it  say, 


that 


h  timea 


Jin.  multiplied  by  Jin. 

''Eraimne"  pnta  itj.  hb  musv  mi.iiu||uiBu  v. 
operation  from  Jin.  multiplied  by  1,  which  giTva  ii 
or  liom  tin.   mnlliplied  by  4  (hi,  in.,  which  gitss 

word  "  by  "  eipreasea  tha  aame  most  logically,  as, 
"  a  piece  of  wood  tin.  by  (in.  baa  an  area ol  J  tq.  in..'' 
althongb  this  also  eipressea  the  idea  of  "  multipli- 


:ot    I 


r   I   F 


the  dintiiUle  which  < 

for  alcohol,  by   tbe  hydrometer    (alcobi   . 
I.  ie  lighter  than    waterl,  or  by  smell.— Plomi 
Aluoki, 

133582.]— Chamioal.— I  think  "M 

the  iodine  to  be  put  in  first  with  water,  and  then 
tbe  pboapbotus  added.  If  yon  oan  get  a  stoppered 
retort,  put  phosphoma  and  water  into  the  retort; 
then  attach  tbe  fiAsk  containing  powdered  iodine  to 
the  tobnlnre  of  the  retort  by  an  indiambber  tube. 
Ton  can  thn^i  add  smalt  quantities  at  a  time,  with- 
oat  admitting  air.  Another  way  is  by  gently  heat. 
'  '  of  the  same  insredicots  with  El, 
will  be  gircn  oft.  If  a  solution  is 
desired,  paaa  H-S    ttrongb   powdered  iodine   aaa- 

Kndad  in  water,  which  »ill  liberate  snlpbor,  aud 
ive  HI  in  »olalioa-3Ia  &  2H.3  ^  iBI  -v  Sj,— 
Ploni  Almoni, 

[33562.1— Chemiaal.— I  have  not  Mllter'i  "  Che- 
mistry." but  Ilnckaiaeter  says:— "Place  a  small 
piece  of  dry  phospboraa  in  a  dry  test-tabe,  cover  it 
with  eleven  times  its  weight  of  iodine,  when  the 
two  bodies  combina.  After  the  action  ie  over, 
water,  when  hydriodio  and  pboaphorons  acidt  — 
formed."  The  H  [  is  then  eoUeated  by  dieplace- 
ment.— J,  U.  3. 

[SSSar.]- Anoient  Lltorature.— Translati 
Deluge  tablet  given  in  Daily  Telegraph,  for  Doe.  4, 

i8:a.-B. 

t3M67.]— Ancient  Litoratoro.- The  Simayana 
and  MabSbbirata  were  roviewed  in  the  TeUjraph. 
mb  May,  1S7B  :  the  Creation  (Smith's  diacoveriea). 
Telegraph,  «Ui  March,  1875.  Ur.  Smith  gave  a 
lecture  on  his  discoveries  which  waa  reported  in  tha 
Daily  Telfgraph  of  12th  April.  1875.  There  is  a 
leading  article  upon  them  in  Nature  of  Bth  April, 
1ST5.  relating  chie&r  to  tbe  Deluge.  Has  E,  Sprague 
read  '■  Cbildhood  of  Eleligions,"  by  Edward  Clodd  ? 
School  edition  is  la,  M.  Profcasor  Mai  Miiller'a 
lectures  arc  being  publiKfaed  in  one  of  the  2a.  tid. 
reviews,  but  I  shall  lie  glad  to  know  it  they  are  to 
be  pnbUfibcd  separately,  and  tbe  price,  the  first 
lecture  appeared  in  tho  Times  of  2eth  April,  1878, 
and  tbe  last  on  7th  June,  1S7S.  I  did  not  see  tbe 
Dtbera.— 3.  'V. 

•"  [3SS70.1— Tha  Iie&mlngtoii  Kitchen  Baage,- 
In  anawer  to  "  Engineer,"  I  wonld  say  that  havii 
had  a  Leaininglon  range  (Flavel'il  in  my  honsa  fi 
about  15  years.  I  find  it  anawere  well  in  every  reape 

efficient  workmen,— A,  W, 
[33670.]-^ThB  Loamington  Kltohan  Baage. 


e  grate,  not  easy  tc „-. 

e  out  of  temper  with  the  aaell  of  o 
al  bill.— Beesie. 

[33571,1  —  Commnnloation 

10PB.-I  think   "T.  B."  will  find  Um  ea 
caking  tube  will  be  moA  tba  beat  and  Im^i 


I,  and  tha  ape^ac  *»k«,  when  «a 
ts  oat  ot  order. — Amcsimkdu. 
—  Cooutiuiiication    botiroan 

all  lueana  fix  a  apeaking  tubs, 
imple,  effective,  and  alxayi  in  . 
and  first  cost  would  not,  if  diataace  is  small,  I 
greater  than  for    telepbooen.      lia.  iron  ft 

well.-S.  D.  K_ 

,]— HeaaurinK  Caska, -Perhaps  II 
insulted  to  tbe  aiie  of  the  Cask,  orp 
B  made  a  mistake  in  the  applicstioa  a 
Ton  Id  it  be  worth  while  to  liU  ai 
mown  quantity  of  mtar  «r  Ii 

acouracy  of  the   ffimdnatiani 

ilating,  conaider  the  bnd  of  tha  od 
e  dianutotof  thanval-M 
meaanremBnta,  lia.  gnala 

.in.  iBaathmnUw  longer  diii 

If  tbe  cask  ia  not  full,  yon  moat  ituake  allovai 
your  calculationa.-PLOKi  Almoni. 

[33^78.]— Eammook.— The  beet  kind  of  t«i 
oettinga  hammock  ia  that  need  for  sheep  aal 
not  required  to  be  verr  durable  a  finer  twiia 
do.  The  mi^sh  should  be  l)in.  '  tin. ;  tbt 
meshea  long  and  30  broad;  tbe  side  ropes  << 
Baeb-liDejIu.  tbick;  end  rope  for  stinging  htn 

tin.  thick  and  tor  G  feet  long,  with  i  hooka 
a  measuring  eide  ropes  you  ebonid  paaa  tbem  i 
out  through  the  aide  meabea,  and  having  itrt 
the  net  in  the  direction  of  ite  length,  lean 
IS  inches  of  rope  al  each  end  i  if  you  ueglae 


?S^ 


your  hammock  will  be  tc 


I  and.  I  think,  wastefol. 
kept  clean  (a  sweep's 
I  Everything  you  cool 


with. 


a  by.' 


Cone 


:    Although  the 


J baggy.     AA.  si^a. 

C,  clews,  which  should  be  about  double  the  Ibi 
of  twine  used  in  net ;  K.  stout  iron  ring  aM 
inches  in  diameter,  into  which  side  and  en. 
are  neatly  spliced.  In  filing  the  dews,  ki 
end  oE  twine  to  mesh  nearest  the  aids  tjl 
twine  tbroQgh  ring,  and  knot  to  next  meah. 
cut  it  off  and  proceed  in  tbe  aame  way  with  tr 
meshes.  This  will  avoid  knotting  clews  t 
A  pair  of  sticka  notched  at  ends  will  be  ver: 
aa  spreadcra.  I  have  had  a  hammock -t  years 
to  this,  which  I  made  myself,  and  it  is  atill  u 
W.  A,  E. 

r33681.]-Midland  Bogie  Xnglnes.-J 

inform  "  W.  E.  H."  (page  607)  that  eeveraln 

havB  been  changed  as    follows  ;—l,L'50  an 

Itanks)  ace  now   1,280  and   1,381;  1,280  ai 

(eiprea»l  are  now  1,310  and  1.311;    t,310  ' 

(Kitson'a)  are  now   1,312  to  1,321;  1,320  t 

(Dnbbs's)  are  now  1.327  to  1,3«.      This  h 

douo  to  make  room  lor  6  tanks  from  the  f 

line,  which  are  now  1,322  to  1,3:20,      1.3*7 

^e  a  new  class  ;  these  are  tbe  last,  bat  som 

re  being  built.- PasBZNUKi^ 

[33586.]— The  North  Pols  of   Uagnt 

north -aeekiug  pole  of  a  compaaa  or  magnet  i 

called  ita  north  pole.    This  is  however,  not 

t,  aa  similar  polea  repel ;  therefore  t 

seeks  the  earth's  north  pole  muit  res 

polarity^.    Slijl,  itjs  alwaya^kent 


[3354S,J-M:ultlpliotttion,- 
ieen  tbe  Saw  iu  tbe  queation 
nanal  one  in  worhsbops,  and  h 
how  it  ia  introduced  iu  connei 

according  to  tbe  arithmeticie 
it  extraordinary  that  sny  i 
correclnesa  ebould  aek  if  it  i 
employ  aome  other  word.  In 
■-•  ■■   '  tod  tbat 


common  ycara  ago,  and  the  next  br 
ia  the  "Newark  range."  1  have 
with  Leamington  range  a,  and  n 
anything  hut  satisfactory,  and  ii 


ved  in  four  1 


■■'P.  E.  A.  S."  haa 

but  it  il  not  an  on- 

can  easily  understand  ,  anything  uu.  •»%!",  at™  ij,»i  _..  .. 
lion  with  bars  of  ^in,  i  dencea  1  removed  them.  In  one  I  put  a  plain  open 
9  correct  explanation  Qro  and  oven,  and  in  tbe  last  the  Newark  range,  and 
la,  and  aeema  to  tbtnk  each  gave  aatisfuctton  to  all  concerned,  even  to  cook, 
lie  acknowledging  its  which  thoagb  last  nsmed,  was  oE  the  greatest  im- 
3old  not  bii  better  to  I  portance.  Von  may  buy  Leamiugton  ranges  iu  every 
qneatiooi  of  this  kind,  faoilder's  yard  in  this  town  (Birmiugham),  almost 
shall  have  a  certain  as  good  aa  new  ones,  which  have  lieen  removed 
1  accordanoe  with  tbat  simply  to  (aake  room  for  otbora.  Tbe  Leamington 
GOtreot  by  those  who  i  range,  in  ny  experience,  i*  rathet  an  extravagant 


-Hold  telep 


i  your 

,  ao  that  tbe  ci 


1  make  your  batt 


as  telepboue.  Another  way  is  lo  hold  teleph 
or  west  uf  a  compaas  needle  at  anch  a  diala 
the  needle  is  only  slightly  deflected.  Tb< 
batlory  contact  auddenly,  and  see  if  the 
more  or  leas  di; fleeted.    If  mora,  yon  ai«i 

(335SB.1— North  Polo  Of  Mwnat*.- ! 
like  polos  attract  each  other,  tbipola  of  tb 
whU.'b  the  N.  pole  of  the  earth  attracts  a 
logical  aeqoenoe,  called  the  8.  pole.  The  E 
pcaotioal  nation)  call  it  tbe  north  pole : 


1, 1878. 
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, ■  poition  •(  tba 

«iM  mumU  nrimmlnf  with  the  edt* 
fMt  Co  tiM  MfMt:  tUt  nla  irf  tba 
111  &■  to  jMis  Wt  wOl  la  da  N.  pob 
LMk  atytm  Mqiboaa  m  tluNwh  kboat 

it.  TbM,  if  tb*  N.  pole  )m  Hit  tba 
th*  «an«m  Bstt  aircDlatB  aninst  tha 
mloh  i  tt  tb«  S.  poU,  with  Qua.  To 
whiob  1*  N.  pola,  pnMnt  one  pol«  of 


Notth  FnU  at  Hagiuts,— In  EnsUod 
t  pola  <d  k  mifnet  wbieh  (*han  frealj 
■inta  to  tha  Baoai^Uoal  north,  th« 
'  ;  Dotmnni 


•    Ptm 
of  tha 

rtioawli 

■BTOnr  nanat  froai  tha  tdaphona  and 
ipiaaaof  BOodaDftiioninitopUoei  th«i 

>«4>*«         ■■    ■     '    m^m\   _«>  «>4n  «.«  H»kiA 


*;  botinnniMM,  "WhaV 
a  laipaaaBd  mafnatio  nasdla 
lagnat  (au,  tha  nd  Daxt  dia- 
h  a^  01  tfianaadlaiB  attiaat(d. 


out  be  DO  OBiMnt. — J. 
-Meoluwloal  Kotioii.— I  mbmlt  tha 
meud.  In  Fig.  1  A  i*  tbe  bvnl ;  B  B, 
>di  eemeatod  in  tha  aoeketi ;  C  C,  whian. 
in  B  pin,  H  M.  A  donUe  cmnk,  D,  ra- 
r«n  thgglaaa  lodi  " 


[3SS9B.  ^-Powdorod  Wood  Oh«TOoal.-If  W. 
Foetar  will  take  100  giaiat  of  the  eharaoal  and  bMt 
it  in  a  imall  emdU*  to  a  red  beat,  and  allow  it  to 
tool,  tha  diflweno*  in  waiabt  will  rapnaent  tha  low 
L'eoal  baa  baMi  added,  ifbetbanhtatt  thenaidn* 
t>aredbaat,aoaa  to  bora  awu  all  tba  carbon,  tha 
leudna  will  lepraant  the  weight  o(  any  inorfanio 
ttattar  added  to  tha  origionl  mixtBre. — ^OM. 

[SSSSO.]— Powdered  Wood  CharooaL— To  laat 

.laahOTO,  takaanordiBarr  Oowarpot— tbeaaoallad 

tboofa  poti  will  do— atop  tha  bole  in  bottom  with 

dar,  flllBaartrtAUw linn  «ithdnitBMdooMr tha 

top  with  olar.uaattiDva  pioeaof  liwntabo— tobaaao 

-  orcfauatabawilldo.   BUad  it  oa  tba  hob  and 

r  to  gat  nadaaUj  drr,  tbM  plnnia  the  pot  iaie 

grown  M  tout  kitekaD  &i&     In  tina,  if  ooal  i« 

I,  yon  will  ban  a  gaa  ooma  tbnmsb  tba  taba 

_...  wia  iffaita  upon  tba  uplioation  of  a  liaht ;  it 

mot  ia  there  Ton  wiUdateet  itV  tha  aaeUud  wbiti 

hunat  {  if  pore  eharaoal  no  naiblB  fnnMa  willaiiia. 

— Jaoe  or  ALL  Tkadm. 

LSSSgg.]— Bnbbar  Stanpa.— I  do  Mt  how  tha 


>ud  Bcod  plattar  of  Paiii,  aet  np  the  tjpa  in  a  friune 
Uia  nie  whidi  tob  reqaiTe,andniakeanu>nldarlaka 
t  anal  of  it.  now,  En  lome  good  Tnloaniaed  mbbai 
ihaet,  ■boiit3-l(lia.,and  nibjeet  it  to  the  vaponr of 
biaolphide  of  aarbon.  Thna  t  Take  a  aoap-^ta  or 
Ikoear  and  half  Gil  with  water,  in  thii  ^t  another 
imall  ilaaa  aaaoar,  with  ■  portion  of  buolphida  of 
.._,.._  .-_  ^f^^gj  till,  ^^,  ^  frridiron,  pnforated 
uue  wire,  npon  thia  pnt  joar  mhbar,  and 
ahole  with  a  bell-alui,  and  let  atand  fr- 

.    Takeitoat,and;«iwUlBndthat  U._ 

Mfl    Pnt  it  into  four  nionld,  and  anbieet  tba  wbola 
'  Jbont  UO  defpwa  ofhaat,  takiDB 


«  rodi,  E ;  tbe  motion  wIU  be 

d,  FirS.    InthiifiiniTe,  BB,  sIbu      ' 

im ;  BE,  ireiKhti,  in  which  pioi  k 
>.  snok,  Ettod  with  eccenttio,  M 
libaiDooaaaiTe.-F.  F.O. 
— BlBmutli  for  P]  mnb  era.— Com  msroial 

i.e.,  not  obamioall;  pare— wbiafa, 
ba  abont  Qa.  par  lb.— Fi^ni  Alh< 

—  TiatbO    Orank.  —  I     preraiL,     

a"  iaonl;  a  UDsla crank,  aod  he  iBodriHd 
dirable  crank.  If  he  triea  it  ba  will  find  n 
tranoe  in  tbe  workintr  with  a  donbU  cnal 
le  haa  another  lepanite  tmdla  for  bcl 
at  bj  all  meaoa   conple  tbem  apon  on 

Jack  ov  uATBAoxa, 

— LatlM  Crank.— Hara  jonr  cmnk    a 
"tread 


inr  to  hei 
la  higher  tl 


ippliad.  M  will  it  Tar;  in  pliability.    Tha  higher  tba 
heal  the  bardar  Uie  rabbn  will  ba,  hot  MO  dan" 
m  tha  bifftacat  it  ihonld  be  aafaieeted  to.- Jicx 
ulTkadib. 

[3S0OO.]— Bxpaniloii,- The  lisiileat  and  oh«apeat 
minld  be  to  let  a  new  alide-TalTe  with  more  lap,  and 
ihift  tba  ecoentrio  to  anit.  If  thia  will  not  do,  pnt  a 
wparate  ratra  ia  tba  ■team-inpe,  and  work  it  with 
IB  independent  aooaatrie  or  tappaia.— Wiar  Ehoi. 

[33601.]— Haydn.— Thara  were  two  Haydna— Tia.. 
the  great  Joarph.  whoM  worlu  an  kaawo  and 
admired  erorywhnre,  and  hit  brother,  Miobael  Of 
tbe  latter  Dr.  Butby  eajB,  "  Actordinj  '     ■'     '-" 

mon^  of  hii  brother.  Michnol  HiiydD  we. 

iofenor  to  himBolf  a*  a  mugical  Beiiiai,  thnath  ba 
baa  not  been  equally  distiaeuiibed  and  Faccvaifnl." 
They  neitber  of  tbem  taft  any  fumily.  The  F.agOth 
compOKrs,  Geortrn  Hsydta,  circa  1723,  and  Tbonat 
HaydoD,  circa  IStO,  ebould  not  be  cacfouuded  with 
the  above.— Nk  S' 

[SSaOt.]— Briokmakliui,— Tba  Hoffnuui  kiln  a 
■^  to  Bia  abont  lowt.  otnry  amaU  good  ooal  par 
thoaiand  farickg  bnrst ;  and  il  haa  other  adtantagea. 
nch  aa  Baring  in  labonr,  ooat  of  tha  briiki,  and  ooi 
tenianoa  tor  cnitomon,  who  can  rely  npon  BnduMi 
kiln  oponad  anry  day.  The  flnt  eoat,  bowafer,  i 
high,  lay,  ^1,100  to  vei,GOO.-P.  W.  S, 

[SSSOB.]- Blaoklng  Ironwork.— Thia  ia  done  by 
joatlng  to  a  red  heat,  qoenching  in  oil,  and  bladnK 
off  by  holding  tha  qoiokly-dippad  iron  orer  a  flia.— 
[hiaaA. 


cord,  tha  ganged  plaatar  (plaater  mirad  with 
ifatsr  to  tbe  oonaialaooa  of  battar)  ia  ponred  into  tha 
noold,  and  the  monld  tarnod  about  ao  aa  to  inanre  a 
nearly  tonal  thiakneaa  of  plaatar  In  erary  partofthe 
ciat.  When  tba  oaat  baa  aat  or  hardened  tbe  nnnld 
U  CBiafDlly  Miaond,  md  tto  moaai  maatad  U 
iMn  aaata  than  ooa  ara  Taqabad.  Tbe  thin  ridma 
coTering  a  roogh  plaatar  eaat  are  tha  mark*  left  (v 
thsjoinbottboneald.  A  waata  monld  ia  made  t* 
coraring  a  fignn  modelled  in  wet  elay  or  wax  witt 
ikaterof  Puia,  Tba  monld  bin  two  pieoeaif  11m 
Hodal  ia  of  day.  in  which  oaaa,  when  the  plaater  la 
bard,  it  ia  fonadoStha  clayflgnie,  and  tha  UHw 
piokad  and  waabad  oat  of  erary  part.  If  a  wax 
nodd  ia  naad  it  may  ba  malted  oat  br  ^Mi)V  "■• 
Bwaldin  adUi  or  pan  orer  a  atora.  The  plaatar 
laonld  ia  than  aoakad  in  water  nntil  nrfaotly  (atn> 
rated  and  flllad  Witt  nnMd  plaatar.  When&awak 
ii  aet  hard,  the  noiild  tl  euppad  off  with  a  earpaotai^ 
diiad  and  mallet.  «ar«  bdog  taken  not  to  etaipeS 
aiu  part  of  tha  inoloaed  Bgora.  Thia  piaaaaa  ia 
«Daa  "  knaeking  oot,"  To  gnard  againatinjo^ 
to  the  eaat  tha  wutemonid  ia  nnially  madaof  plutar 
eolonred  with  red  or  yellow  oobre.  Large  monldt 
are  atrengtbenad  with  lodi  of  iron  bent  aa  M 
and  imbeddad  in  the  plaatar.- Q:if<nuoK. 


__ __    ,_, between    two  dla* 

irhile  tha  other  ia  being  dyad,  and  aftertba  artiela  la 
dried  the  preaanra  remo*ed,  and  yon  will  Snd  Iho 
pattern  wblte.— Jaoi  or  tM,  Tkadxs. 


ihT  and 


fSSmaj-moroBoopla 

inneot,  boil  lor  a  few  aeeondi  _    

Waab  well  to  remors  all  tcaoea  of  potaaL  ^_ 
■man  tha  diiaeetkina  on  a  gbiaa  ilip.  Drain  off 
tit  waterwithapiaoeDrUottingpaper,  anddropoa 
D  tew  dropa  o(  aoetio  aold.  Carer  with  anotbar  glaal 
•Up.  and  let  it  remain  for  an  bonr  or  two  ;  then  waib 
■way  all  traoei  of  acid,  and  thonmghlj  clean  the 
iliiientiona.  If  ]>oq  iat«td  aiannting  in  lally,  trana- 
far  nowtoglyoarina:  bat  it  yon  prater  b^aam  aa  tha 
monnting  median  the  objeota  mnat  be  tborongblj 
Iried  between  two  pieoea  of  paper.  ([  prefer  mpar 
obidi  baa  not  bean  ailed  for  thii  pnrpoae.)  Whan 
loite  dr7,  immarae  tor  an  hoar  in  abaolnta  alcohol, 
tnd  than  in  tarpantiDa  or  oil  o(  oloraa  till  trana- 
gareut.  The  aloohol  will  ramora  aay  traoaa  of 
dampnaaa,  and  azpal  the  air  from  the  objeota.  Ia 
tebotlng  pieeea  <d  tha  akin  of  onion  for  oioantiag 
we  that  they  are  not  opaqna.  Soma  parte  an  qnita 
ualaia  tor  yoar  parpoee.  If  yon  lebot  tb«  tnn*> 
parent  parti,  and  d^  them  nnder  praaanra,  tnatins 
tbem  aftannrdt  with  aloahel  and  turpentine,  yoa 
Mgbt  to  hare  no  diffionltj  Id  making  good  moonta 
of  them.  TheakinoF  thaaaohalotianocbbattarfor 
ronr  pnrpoaa  than  the  eonmoo  onion. —Teoius 

[31)020.]- H!oroaoopto,—Tl rat  place  yonrlerol 
dj'tiBCDH  in  potaah  for  two  or  tbroB  dajfl  i  then  take 

anitablc  (or  yoar  objsct.  and  place  the  leg  in ;  than 
poor  year  Canada  bKlBani  upon  it,  and  glighUy 
bbles ;  then  add  some  mora 
I  quite  fnll,  and  free  from 

I  a  ^ood  coating  oE  apirit 


to  diBplru: 
1   nnlil  tb 


[SSM 

tooka. 


working  gain  of  abont  3S  p< 


J 93606.1— Blacking    Ironwork.  — Hingm,   rim  i 
ka,  and  imall  itoDmongery  are  coated  with  Brnch  | 
■rick  blaek,  whiob  ii  a  aolntion  of  aipbaltam  ia 
d  oil.    For  larger  worki,  melt  lib.  aapbaltnni  ' 
lb.  raaln  in  lib.  tar  oil  in  an  iron  kettle,  and 
oold  it  ii  ready  for  n«e.— QmcRaci. 
[39610.]- AimarlDin  Comaat.— Mix  wbito  and 
red  lead  together  with  stiff  gold  liia  to  the  ooosis- 
bency  of  dough.     A  little  lampblaok  will  darkon  it. 
Tbii  iatiquiokly,  and  baeomai  ai  hard  ai  iron  in  a 

F —  I —     rm. ^^^^  complicated  rsceipti  ara  all 

.  _  Small  aqaariami  are  bait  madr. 
at  laih'bar  lina,  Tbii  ii  not  eipaaaire,  and  eaail]- 
■oldared  together.  There  aboold  alwii'i  be  a  linr 
'-"om  nnder  the  ilate,  aboTe  which  a  perforatwj 
.  bottom  rained  abont  an  iaoh  and  morable  will 
keep  tha  water  clear.  Do  not  place  the  ■qniriam  in 
too  •nnny  a  poiitioa,  and  keepit  shaded  in  lery  bright 
vsatber.- Jack  or  All  Tkides  ikd  Mabtsb  o* 

[33fll0.]— Aqnaiinm  Cemont.— Try  indiambber 
diisolTcd  in  nupbtha,  and  a  little  emery  added. — 

r33eii.]-Flaater  of  Parfa.-The  plaster  of 
Paris  Sgarea  oarried  about  by  the  Italians  are  oaat 
in  pliiTer  moulda,  cait  by  themaelT(B  in  aegmentt. 
Some  of  them  coniiat  of  many  piaeei.  Take  a  walk 
to  Leal  her- lane,  London,  «ad  lee  tba  aoami  npon  thg 
nnfiniahed  Ggnrcs.  Errry  one  of  tfaoio  ibowij 
npon  the  figures  ara  innotioiia  in  the  monld.- Jlct 

OF  ALL  TaADEB. 

[33014.]- Flaater  of  Farla.— Plaster  of  Pari? 
Gflnrei  ara  cast  in  plaiter  of  Paria  mooldi.  WhaL 
the  mooldi  ara  in  pieces,  ao  aa  to  he  removed  from 
the  cast  with  ease,  they  are  called  aafe  or  piece 
mouldi.  The  pieeea  an  aatnrated  with  boiled  oi^ 
and  are  oiled  slightly  erary  time  they  are  nsed. 
When  tbe  pieces  ara  nnmeroaa  they  are  covered  with 
an  outer gasa-also  of  plaiterot  Pans— io  two  pieces. 
The  mould  ia  fitted  togatbar,  bound  with  stiOB^ 


itretohed  if  loosened  by  wetting,  and  coated  with  a 
miitnre  of  eqnal  parte  of  dry  whiting  and  white 
load,  groond  np  with  raw  and  boiled  linseed  oil,  and 
laid  on  oith  a  trowel  like  a  plailerer's  trowel,  bat 
longer  and  thinner  in  the  blade-  It  the  oanrai  slrawa 
throogh  tha  flrat  aoat,  a  aecond  and  a  third  may  ba 
sppliod,  the  nnder  ooati  being  rubbed  down  with 
pamioii  stone.  A  little  raw  nmbec  may  be  added  tf  a 
■tonacohinied  aurfhoa  la  prefer  md.  The  n»  of  the 
trowel,  of  eoara^  reqnirea  tha  deilari^  acqnirad  by 
long  praotiee- — Qimcbick. 


ibolds,  ni  l(iQ.  apart.  Theae  laif  will 
form  the  case  for  the  centra  board,  and  will 
■llaw  tha  latter  to  ba  nbitted  a  little  aa  trial 
may  prora  adritable.  Nail  the  first  thieknaaa 
of  the  bottom  to  tha  onder  lida  of  the  monlds  and 
omtra.board  eaae,  atrengthaniog  tbe  latter  ^tb 
strong  BIMa  whan  it  jinns  the  bottom  and  monld), 
and  nailing  arose  filMa  across  tbe  bottom,  inaide,  at 
Ifl.  apart.,  with  bracket.ironB  ban  and  thara  to  tbe 
sidea  of  tM  eentre-board  oaaing.  The  af^  ma^  bo 
of  3>Iflin.,  while  deal  bent  to  tha  form  of  the  boat, 
nailed  to  the  ends  of  tba  moulds,  and  to  stronic 
Gllats  eorred  and  fitted  to  tba  sdgn  of  the  bottom, 
and  to  the  stem  and  stem  posts.  Theae  Isit,  of  oak  or 
elm,  ein.  wide,  IBin.  high,  set  npon  and  nailed  to  the 
bottom.  Tbe  stem  and  aton  posts  should  he  ent  oat  of 
l)in.  plaaks.  and  have  a  rabbet  eat  ant  deep  aooogh 
to  recdTB  Loth  thiekneasaa  of  the  skin  fiasn. 
The  top  edgee  of  tba  monldi  will  snpport  the 
thwarts  or  aaata,  and  theae  last  will  also  be  attached 
to  the  sides  by  tineee  or  iron  braokets.  Wbtn.  ^Jba 
first  thickneai  ia  fitbsd  «&  >Il  ^u«;t&'u.-i*>  umw^ 
imU  a-Wla.'»'tasa.«iiVfi««S.<ft.V{«  *iVSa^^«A.'** 
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to  tha  under  (ida^  ll»  bottoji  for . 


S^^ 


pat  nn  wbik  Um  Ikit  coat  of  puni  U  wot  of  tutkr, 
■ad  UNntadinal  TDonen  of  oak  (IiobIiI  1m  jmiiiiiili 

bMtnad  to  tha  under  (U- ' 

•ad  tar  acenritj  whm  < 

boat  of  the  dinmnoiia  b^^vu  mnua  oKwm  mannw' 
■ant  of  ahmt  1801b.  for  eraer  insh  of  draothi.  and 
with  two  penoni.  alioDld  diw*  Itei  Uiaa  tin-  af 
WtJMt.  For  iiimdUi  water  ibt  tievd  oot  hnre  more 
Iban  Bin.  of  fmboatd,  tbong-b  if  the  Btcrii  awl  sttrn 
liMafaot  ont  ol  the  Wkler  Ifao  ibesr  thnit  (tunarl 
wonid  imprare  her  appcBranea  ytrj  mnab.  Tha 
•Mtn  of  the  inbiaertreil  part  of  tha  oantre  board 
ihaald  be  nrtieally  andsr  the  amtre  gf  tha  area  of 
tka  aail,  or  a  little  forward  of  thii  to  iimnre  n  good 
waaUwrhaln.  AatandiBg  by  withalight  booai  aiui 
the  nut  atepped  very  nrar  tha  atcm  would  be  n 
■Implar,  and  therefon  haodiar  riff  th&Q  u  Bprit-inil 
aadfDi»«aU.  It  would  be  adTiaable  to  mnke  the 
Bdaa  qnita  atraicht  for  about  41V  in  the  middle,  aad 
patkkn  todeck  orer  the  fora  and  aTtor  paiis.  Saith 
K  bo^  would  lail  aboat  i  poimta  cku9.  with  hnr 
«anln  board  down;  but,  of  eaana .  withoat  it  ahe 
MNiki  onl7  no  before  the  wind,  and  that  tdt;  wildlj. 
— GlNCBACK. 

PSOST.]— Hudoa].— "  Pnnoh'* " adrio*  "to  p«T- 
■oni  abontto  many"  ia  "  don't)"  and,  fmia  txpo- 
rlanoB.  I  would  my  the  aaine,  to  pieTent  aiif  parioD 
from  enteriDE  upon  what,  to  the  rait  majontj,  ii  a 
mj  pRoaTioot  pnifpaaion,  and  eapecialli  to  ona  who 
BNma  to  haTS  so  little  idea  of  the  time  Kqnidte  to 
LauBiau  a  fint-nto  artiit,  while  tba  conpetilioo 
HBOBf  the  uunben  of  thaw  whoaa  impetuow  dadra 
to  bsDonia  miuiciaai  will,  in  a  few  jean.  lednee  the 
■beadr  aoaat;  inaoma  Of  profaaaon  to  a  tcit  low 
•U>  initad.  I  an,  in  a  ciroiuar  from  Trinitj  CMlrse. 
Tmijimi.  Ibat  the  umber  of  earoUad  local  mngieal 
■tndanta  ia  10,980 !  How  many  mora  Ibonaandi  nn- 
mndlad  Ibera  may  be  irto  can  tall  I  Probablv,  20 
timv  aa  many.  If,  therefora.  "  Amor  Mnuca)  can 
■naora  a  Taoeotoble  Uralihood  aa  a  booksetler.  I 
wonU  aameatty  adTiM  him  to  reatmiti  hi>  impetnons 
iWie  to  Uw  extent  of  cultlTatinR  hii  taite  for  innaio 
only  M  a  paatime  or  rulaialion  from  tbe  toils  of 
bnAwia.-¥rF.  C. 

[SMUT.]— Amor  Uaaicsi  —I  do  not  like  fa  tak' 
Um  iMWOiuibiliU  cf  adTiamif  yon  to  entn'  a  prafcs- 
aioa  wbieh,  in  Londan,  is  naturioual;  onratockcil ; 
bat,  I  tnppoiB,  the  "impetaosity "  of  your  dnnni 
will  prompt  jou  to  try  it  aiiThow.  I  lake  it  [or 
fwameA  foa  ham  name  knowleflpiofmttBio.  and  that 
yon  can  play  a  little  on  a  kejod  initramant ;  if  not, 
don't  dn»m  of  breominE  an  orffaoiBt  at  jonr  age. 
Ton  Mem  to  think  that  in  ;oar  ipaie  hours,  after  a 
hard  day'*  work,  yon  can  "  pick  nji "  the  orBan,  tbe 
tIoUd,  and  theory.  Ob,  the  xmbituiD  of  yonth '.  and 
rIm.  the  dirappointnient  ao  freqoently  foltowisR 
■wh  atrirationa !  Wby.  when  I  was  itodytng,  I 
darotad  7  bomi  a  day,  6  daya  a  waek,  for  7  long 
nara  to  the  oritan  and  theoiy  alons.  Howerer, 
Umt  and  peraeraranoe  wilt  do  wondan,  and  if  in 


m  one  of  tlia  rraat 

_,_ h  Cocks  and  Co., 

B  tbe  only  people   lUtal;  to    give 
~o  not  bro^ht  np  to  the  tnde. 


rasnaal-Dlvinr-If  "Law  Stmhnt "  wiU  take 
a  beader  non  a  baiffat  of  B  or  10  fant  with  hii  bandi 
anywban  axeept  abora  hit  head  he  would  not 
aak  aiij  mar*  qnention*  abont  the  nneral  adopUon 
rt  thia  peiltion.  The  100ft.  dire  wituewed  br  Hn. 
BraMMV  in  tb*  Sandwich  Iilanda  wai  feat  foromoat, 
f  ahonldrana,  from  the  text  and  iilnstiation.  Hora 
tbau  40  yaara  am  1  aaw  Soott.  the  dirar — who  Mon 
■flee  aooidaiitally  hasiad  bimaelf  on  Walerioo 
^'^lin^i'tBotrim  Iho  loretop-crallant  yaid  of  a 
brig  in  iba  Tbami>ii-a  hdgbt  of  abootioett.— and 
he  Memad  to  earl  Mmulf  up,  and  abrikg  the  water 
in  a  lamp.— OiiccaAca. 

[aM».]— The  Atomlo  ^Telsbt  of  nranimn.— 
Since  1780,  when  Khirroth  diacorered  an  sitde 
which  he  miatook  for  an  element,  uranium  hai 
paaaed  thromib  maar  Ticiintndea.  In  IBtl  it  wai 
iaolated  In  the  pare  form  b/  Peligot,  and  it  wai  not 
until  1866  that  it  wna  obtained  in  a  eompaet  farm. 
At  Grat  an  atomic  weiirht  of  00  was  aasiKned  to  it, 
for  aertoin  raaioni ;  thia  waa  doubled  for  batter 
reaaoniiand  now  it  haa  been  douUsd  for  the  best  of 
reoaona-'TiB.,  that  it  differs  from  Uia  matnls  of  tfas 
iroo  groop  in  facing  »lts  of  the  trpa  CO,  plus  an 
acid  radiiial,  instead  of  (UCIj  and  U^U  U  with  au 
acid  radical.  It  also  diffora  in  fonniag  aTolatib 
fhlorida,  nC!'.  Ita  specific  graTilr  is  nneh  bigrher, 
being  181.  [ta  miiioa  ato  wenkor  baei-a  than  the 
correaponding  ones  of  iran,  aad  its  alomic  Wciibt  ia 
mn«h  greater.  The  wita  of  □rnniani  ure  not  iso- 
morpboua  with  thutc  of  miiiinnaiuni— for  initanos. 
ita  oxide  dosi  not  |.orr<^!F|>and  with  il.ni  r.r  miinui. 
linm,  and  tha  salph^tR  r.rytta]] 
Bjstem.formintr  di-iililh.  snlN,  t 
can  giVB  no  pamll.i  i 'u  ^!ht,  it  forma  Hit  ohlonda  ' 
UCIi,  which,  on  anolyiiB,  hu  ritpd  aa  a  mean  rasnlt 
B7-*7  per  oent.  of  Braninm.  and  4231  per  cent,  of 
chlorine.  And  the  pemntMrea.  calcniated  on  tbe 
asmmptioD  that  the  atomic  weight  of  nrnnlnm  isMO, 
and  Bts  of  chlorine  177'S,  girs,  wbnn  we  ttata  aa  tbe 
Bum  417-6  ia  to  240  BO  ia  100  to  S7m  tbe  peroentaga 
of  oianinm,  and  12-51,  tbe  diflsranae  between  100  and 
fi7'49,  gives  tbe  pernmtage  of  ahlorine.  Thaaannm- 
bera  are  ao  remarkably  near  tbe  i«snlt  of  analysis 
that  wa  are  forced  to  admit  that  the  atomic  weight 
iiinut  be  S4n,  and  not  120,orU0,  or  any  other  iinmber. 
The  onl:r  oH-^tion  to  uriro  aHainst  the  number  110 
is  that  whi<n  it  is  multii>licd  by  'OfllO,  the  alleged 
specific  heat,  it  gires  ll'9S<t— more  thnn  double  what 
it  nhonld  ho  acrording  to  the  law  of  Dniong  and 
Petit.  Bnt  thia,  in  nalil;.  ia  do  objection,  as  it  it 
pxtramely  donbtfal  if  OfllD  ia  the  cDrreat  nnmber. 
According  to  the  law  above  stated,  it  ehonld  be 
about  027.  which,  mnltiplied  by  £10.  givca  O'lS, 
which  is  apnroiimatel*  near  what  the  specific  heat 
of  the  atomic  weight  ahonid  be.  Further,  the  ape- 
.:c iiitios  of  gold  and  platinum  aro  ahont  tha 


(ems,  and  nraa.  Tha  aaad  ti«n  tto  Inieki,  M 
ehalk  and  the  p^l*^  from  the  wood  madaas 
DOTsradthe  chalk  or  lima,  aiit  waa  than,  withaai 
oate  nlnbla  in  wnter.  Tonao  thia  wa  aaad  to  gri 
fresh  burnt,  break  it  up,  and  poor  boiling  watvopi 
it ;  it  would  go  •'  IT  with  a  aerlB  o(  almrp  Rpaat 
and  labaida  i^rto  a  ■>  antifol  eraaBL.liko  ooaaatm 
Now  ttiia,  owine  1*  the  aolaUa  atKeato  n  i 
araat  be  uaad,  and  made  hash.  It  ia  hat,  ■ 
freqaaatly  preaacts  a  fliaaad  auilaiw,  and,  if  MF 
DU  too  thick,  is  TBry  Airabla.  TIaa.  of  ooaHe,  ia  ■ 
somaatable.  A  pee\  c(  Uma  viU  do  IM  ahari : 
sqoara  jarda  ;  tlua  is  oMral*  liaw.  tha  fiadw  U 
bitter.  SUcklt.  ll^eit^  tbe  props  oaadaiM 
and  add  to  erer*  bookot  ona  nllot  torpa  and  Bmm 
i)il,miH<].  fiooig  na*  tallow. MaMBuOithaM a 
wasto.— Ju;k  of  au,  Tkadbo. 

[39838.}— WhiltOK   ai 
slwaya  ap*  to  tun TW 


oole«r,    Tbe  way  toaUl 


J  that  of  uranium,  i 


theral 


t  -ai'i* 


Itii 


»f  gatUng  a  bar 


Mfkally.  l^n  employ  a  Hreat  many  people  ott 
wia«  than  buind  the  oonnlar.  Am  now  wa  i.._ 
aappoaa  jou  hare  oblainwl  empletrment,  and  got 
away  fnuu  bnainwa  abont  8  o'cloak :  joa  want  to 
know  where  to  go  to  learn.  Ton  cau  go  either  to 
Sootson'a  Clark's  orifan  pchool.  Vigo  atrcet,  where 
you  eau  get  inatruction  in  jvnr  three  bianohes 
during  the  ereninirii,  with  the  adrantage  of  baring 
tho  cboiee  of  organs  ia  srriTsl  parts  of  Loudon  ;  or 
you  might  enter  oa  a  stmifut  at  Trinity  Collegn, 
where  yon  woald  be  tnnsht  hanoony  on  Monday 
•raninra,  organ  on  Wedni'iidar  ereuinga,  and  riolio 
on  Wednewliiya.  Writs  For  a  syllabna  the  Sscrotary, 
Triaitr  College,  Wi'rmauth- street,  Portland- pliuv^, 
W.  But  tin  more  «<i>-llent  way  woold  be  to  article 
joonalf  for  fonr  yean  to  some  well-known  church 
■m^dan,  t^  whom  you  would  he  thoroDghly  taui '  ' 
Iho  or^u  and  thcmy.  with  iLlniuilant  opportuiiil 
1^  placing  serrieea,  itiid  li 
Von  fan  geueially  End  ai 
eled  pupil  in  the  Muaii:a 

well  of  Ihia  plan  in  six  ni< ,  _ .., 

adrise  yon  in  jour  choice  of  matters.  In  the  mean- 
time read  up  Banni-ter'a  "  Mosic."  which  I  hure  so 
often  n>n>mmendi)<l.  and  Rriiul  uway  at  Rinck's 
"  First  Three  Moutha  at  th<'  Onau  -  on  any  fc^ed 
iBBtmmeut  f  ou  can  net  at.—  Ni  SuTOR. 
[3M2B,]— Diving. -t  ti-i.ik  tiii.t  "  I*w  Stu*>ot," 

TcaMUB  why  the  Imiidi'  an'  u^uikllv  plaaed  before  the 
beadindifW.  I  hiivc  nnv^r  read  Mrs,  Brassey's 
book,  and  "  Law  8tud»[it  "  does  not  say  whether  tbe 
aativas  of  one  of  the  S'^nth  Sin,  Ishkodi  diie  with  or 
without  the  hands  in  f  rani  of  the  bee>d.  I  myaelf , 
howerer,  hare  nerer  hail  curionitj'  enongb  to  indace 
me  to  ^  the  effect  of  iliTTnn  without  them  so 
placed,  and  should  be  TPry  unwilling  to  do  so  from 
anch  a  height  as  inoft,  Tb.;Ti-  Li  another  reason 
why  the  bsnda  ahoalit  hn  iilr.r.-r^d  before  the  bead  in 
dinng— rij.,  that,  »hile  thn  force  of  tbe  plooup 
laata,  if  the  palms  of  ttii  Ii»nj9  snita  a  bonsontii 


nprehable  that  the  specific  beat  of 
unuiuui  i>  lujuut  027.— HiraH  Clxusnts. 

[33833.1— Bntomolozioal.— The  new  objects 
waler-milea,  but  of  what  family  yonr  daooription 
affords  no  clue.     Are  you  sure  tboy  bare  only  aix 
tega  P    Are  there  not  oi^t  F— T.  Lisle, 

[33633.]— Eatomaloglaal.-'What  ;on  hsTe  an 
whiit  are  known  hb  infusoria  natasia  h.-cmatodea. 
They  are  of  a  blood. nd  colour,  with  hair-like 
nrpoudaeea,  and  are  very  inteieating  objecta  for  the 
mieroaco  pe.—  St'RSES 


„:  Willpsden. ,. 

if  McConnclI'a  dfiien. 
almiHj  appearcil.  snr]  1 
"  T.imerlano  "  nhouU  b 


■e,  there  are  now  :in  of  the  Inrml  Bloonx 

it  the  amall,     Pioriimor  id  No._3,lU : 

the  type  of  her  ''Insa. 


a  esiting  U  to  tnt  tbormigUr  wash  with*t 
r,  not  mepul,  which  saoadjly  ireta  dnty,  b 

sereraL    uen atesp  bada of  whtUngixnnh 

id  the  next  d»  redaea  than  to  a  thiek  oraam.  P 
kettle  ou  the  fin,  with  nrSeiaatdM,  and  whtab 
>nr  it  on  tbe  whitwgt,  adding,  at  nBotiBs,«B 
le  eronnd  blDe-blaofc.  T6»  pTCporHoaa  are,  aw, 
«_  _i,.,__  »,u    ^_    _^j  . —  .  -iBloa-alH 

e  (or  tb*  pBrpeae.  T 
Btitnn  mnat  M  auowM  to  cool  bofora  osiBg.  1 
limewaah.  oloan  fiiatoDdtban  [noeoad  toatakei 
the  following  -  Takei  bushel  of  lime,  anditshei 
add  lib.  eoinmoD  salt,  lib,  of  wbito  ritriol.  sad 
gsllon  ot  Bkim  milk.  With  a  dean  surface  tUa  w 
not  shall  oiT,  neither  will  Lime-whito  and  liiE.  *b 
properlj  prepared  and  bud  on  a  clean  Bnitam; 

[33M0.J— CabbagBB.- Tbe  first  and  moit  preU 
oiplanntioti  of  the  reason  why  "  A.,  LiTainKiL"ia 
"  ragged  iiwka,"  bastards,  Ac.,  instoad  of  eabkaii 
with  solid  hearta,  U  that  he  baa  a  bad  asarill 
eeed ;  it,  howerer.  he  obtained  it  from  a  good  Mi 
that  is  unlikely,  tor  seedamen  are  moat  partinbri 
thia  rMpeet,  aa  a  field  of  ragged  jacks  woaUaaM 
beeoma  known  amongat  farmeri,  and  wnld  ■■ 
effectual  algn  to  keep  awar  from  ua  hosis  tbilall 
the  seed,  Aasnmiog  then  that  it  waa  good  naL  lit 
Piplacation  mar  be  found  in  soil  too  tarciagi  ifb 
plants  were  put  ont  to  stand  the  wiitM  m  ad 
ground,  they  would  have  a  teudeney  to  nuleml 
nt her  then  to  cabbage  in  the  spring;  bitostb 
other  hand,  it  the  ground  is  too  poor  siid  too  liA , 
the  heada  would  not  taru  in.  Cabbages  plubdH 
to  stand  the  winter  shonid  not  be  maaaraiW 
when  thFy  start  to  grow  io  early  spriaf.MnVi 
made  good  stumps  during  winter,  tbn  nv* 
liberally  auppliedwith  mannrai  it pUatad (ariy,* 
at  beginning  of  Septwnber,  thc^  may  be  liat  bH  ; 
land,  ao  u  to  get  as  much  growth  aa  poiiitilt  MM', 
frost.  Earthing  up  is  alwafs  beneficial,  hostal 
implies  loosening  the  soil,  while  it  enabiM  tliaiUf 
to  send  out  more  roots,  and  ao  support  Ite  ■» 
better,  especially  it  the  lower  rootaaretmliMnl 
clubbing.  At  the  same  time,  it  it  not  SNttw^ 
I  Aa  to  cantlfiowers,  they  must  alwoja  be  »WD  st  Its 
'times  specified  by  the  salesmen.  In  thair  on  MM, 
properlytreated,  they  will  do  well;  butitisOKlM 
'  '>  prodace  a  winter  canliJwwn 
!  Tcrail.  They  reqairo  good  [hoi* 
started  Hhonid  oeTsr  hechKkelhi 


I    the    questioUB 


_. .    ._       ._.,  -.irerpoora,"  nfillibw 

.jQbtlaae,  be  worth  Isr  more  thsnup 

,'OuH  tell  him.  always  preauming  tbit  hcbl 
I  good  seed.   Oploiona  difffr  aa  to  the  'ol* 


[oppir 


■ :  4ft, if 


rsofm 


anob  uame  on  tbe  Uueas  eitbi<r  Pdnttiua  or  Panthr 
The  only  nnmes  beginning  with  Fun  are  Pandora. 
1,1,%>,  and  Pnnnpea,  l,4.fj.  They  aro  both  7ft.  Din. 
engiuci,  similar  to  1,130.— It7..m;x. 

r3SM7.]-ModoU  of  Ironolad8.-The  iHua. 
troUil Loii'i^n  Heirs  Aly.iannr.  for  1377  containhd 
;ncturea— and,  I  think,  thu  diuianidonH— of  ererj 
type  of  ironclad  in  the  British  nary. — iJimcuack. 

r3:<e3S.]— 'WhltiuK  and  T.imewssh  -The  fo 
lowing  will  be  of  nir  to  -  W.  H.  K.  K.  i"-0ii8  doi 
of  whiting,  21h.  rii.',  U7..l  ifj.  sjli'stinl  or  nltm- 
marinebluo:  this  will  coriT  about  la  square  yards. 
Mixing :  Take  the  whiting  nnd  brenk  up  in  jnsl 
enough  water  that  yoo  can  jast  work  it  about  in  a 
buektt  with  a  ilout  slick.  Next  lake  a  aaucepan, 
abont  3  quarta,  and  pnt  a  pint  of  watiT  in  and  iMil  - 
take  off  the  fire,  and  drop  vour  pize  iiila  it.  and  lot 
it  stood  npon^tha  hob  niiUl  uiBltrd.     Whrn  tolerably 


..  ii  im»t  deal  dHP"nds  *01 

.; ,  i,t.  and  the  habit  of  tbo  vanetr  :  ronte  bnrl.- 
i.|...!i  ijlowi'd  to  become  more  lilts  hn^lie'-.  "''■" 
111;.,  to  ramble  tor  yarda.  1  have  grown  the U^iu 
II II  <.'.  and  grc^Q  aorta  both  with  and  withool ito 
i'Mii',  with  and  wlthont  artificial  fprtiliutiss, 'i 
cannot  say  that  1  noticed  much  diffi-reon  in  V 
quantity  of  the  crop,  or  the  rapidity  with  which  tl 
plant  came  into  bearing.— Saul.  Btuex. 

[33813.]- Harmonium.— To  Ms.  W.  O.  Din: 
— l-'or  duthing  secket-raila,  the  cloth  ia  cat  ii 


the  a 


whitino 


refult 


plaoo,  a  Tory  slight  h>;n<1its<c  of  tbo  wria 
■bonldar  junto  will  rary  thn  coarae  at  wiU 
Jireetion  with  the  grvainal  aiQctT-    If  the  < 


wriatfl    and   qniro— ; 


.    MiiapTOi-.  -_ __ _.„. 

boani.  and  aiM  nolQ  it  heeomes  of  the 

shade  required.  When  1  w:ig  engaged  in  a  brickfidd 
near  GHiililford,  Surrey,  that  is  the  only  place  that  I 
AAold  obtain  line  tbnt  would  prodnee  what  you  ro. 

, _  fast   limcwash.     The  lima  then  wag 

borut  in  tho  bottom  of  briok  kilns,  the  bricks  apon 
tha  top,  and  fired  with  heath,  fir  lop^gs,  cool,  wood, 


once  of  the  holes— there  should  not  bo  less  Ihaa  I 
these.  One  Fud  ia  tapeied  and  stiSaocd,  thiai 
being  poshed  through  the  ho'ea.  and  the  ilipi  pal 
through  to  within  a  short  distoncp  of  the  end,  tb 
ing  Hcwrding  to  the  thiekncasof  the  rail.  Ttry 
then  touched  in  tb  glue,  wMob  ahauld  be  prrtty  tti 
in  order  to  prerent  it  soaking  tbrongli  the  doth,  i 
again  polled  till  the  glue  ahows  on  tha  othn  a 
'Ibay  an  then  ont  and  preased  witb  a  waria  ht«B> 
the  glued  enda  must  not  be  trimmed  till  thag 
haTd.-W.  a.  Daviis, 


be  satisfied  with  a  flat,  bottomed  boat,  my  aom 
asa-^5  woold  bi'lp  him  -,  bat  if  ha  aims  at  haildii 
bout  mouldtd  npon  regular  lines,  ha  muat  stodj 
Bci--nce  of  uHTal  coaatmclion,  at  least  tar  eaoagl 
underatenil  the  terms,  and  tometbing  of  thi  tha 
Boats  are  certainly  built  by  rule  ol  thumb  br  i 
who  have  serrcd  an  anprenfioeabip  to  tbe  art.  m 
ing  upon  lines  handed  down  by  tndition.  **  Wca 
Bn^entary   Series''  contatnod  a  treatisa  b; 
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ich  BUT  ba  iQlGcicnt  miule  to  "  G.  II.  A." 
olerar  amabaat  joioar,  and  hu  acceu  to 
rhciefaaktiareliiiilt,  andcLn  ■••  tbtrapat 
From  the  k««l  to  the  top  Btrsftk.— Oiu- 


— TOOL- 

if  oil «(  ntnol  tM  two  ■[■■iiifiili  of  mter. 
■  paitg  witb  >  fMthw,  ud  mtofa,  fbi  If 
lo  Ions  it  will  Imtb  k  wliila  maik..    It  ii. 

rhBpa.tMtttrtornli  itoff  rkllitr^ntoklj. 
t  not  enonsli.  Or  andilnted  ipuiti  of 
ba  nnd  in  u«  nma  m>naw,  with  eara. 
xct  tfant  oithv  of  IhaM  will  taka  the  poli'h 
not  French  poliihad  I  Bhaold  Mj  a  little 
and   turpentine  well  nibbed  on   wonld 


_-- ippor, — V,  La  PL'tntra,  if 

Loodon,  bad  better  join  tlw  Etchini:  Clusa 
ith  Katnlnglon  Art  ScfaaotB  Im  &  Hvaion, 
will  laum  tba  whole  art  and  myetorT  of 
itisg  ia,  and  priniiDR,  too.  If  ihU  it  not 
■a  Mil  find  the  praam,  whioh  ii  qnitc 
II7  detailed  in  «iir  of  tba  DToloEwtiw  or, 
nfUj,  in  Span*.  •■  Woihabop  Saeaipta." 
aula  and  toola  mu  be  obMned  (rem 
artiita'  ealeorMLn,  haat  Acn,  wbo  ' 
lall  praai  eapable  of  pnotiDr  trom  i 
.  iqiiaTe.  Bmall  ooppcr  plates  ma,  .. 
DBi  anj  anBravar  of  aiUresa  ordi  qajt" 
Bffb  for  the  cartKio  failures  whioh  innst 
leaaaL — 0 1  McaacK. 

—The  PhoaogrBph,— 8inM  I  Inal  Wrote 
taeaded  in  obtuuina  vfrygDod  raaoltawith 
uphraffm  of  Te^tetable  parchBuiBt.  I  will 
'-mil  wibbont  a  new  drawina b j reliranoe 
K1K7,  Vol.  rXVn.  The  parofaant  ii 
id  itntched  like  a  dnua  over  th«  and  of 
•unaor  "apront  "on  E  £,klid  ia  woond 
b-fittiac  baniof  laatal.  llie  iprina  eanr- 
■nt  iirf-"^ = •    -■  ■ 


I  free)  it  ti 


rt  innead  of  tomiati 
a  iawanla  towudi 


eat- 


n^m  a  linht  red  of  piua  tin-  diameter, 
re  inaertJDg  this  little  rod  omnBUt  to  one 
idiso  of  ferrotype  plate  ^in.  in  diameter, 
lother  enr)  a  diacof  iodiambber  I-ielb  of  an 
:  and  3-iethi  of  an  iocb  iii  diametor.  Wbeo 
in  ita  plaaa  the  ferratj'po  di«o  will  pren 
eentre  of  the  diaphra^in  aad  the  indi^ 
""  "■     ikof  the  spriojr  behind  thupotol. 


aannaaa  iposen  uro  me  paper  MMmatoi 
aee  of  lOtt.  from  the  phonograph.  D,  Q, 
1  Fi».  3,  are,  of  cor-—  Ji~-"J  — ">- 
dBidwilu 


LNSWEBED  QUEBIES. 


mr  tk.  luf,  aad  md  »kal  M/irwiKm 
ft  Bf  tfctir  ft" 


"  baa  r^Uad  to  3307!). 


rUat  on  CrjgUl  Qlaai,  301. 
Tigantta  HaUag-,  303, 
*ngth  of  Cnrra  of  Areh,  302. 
re  Watob  Jabben,  308. 
Lisao.  SU>le  Vain,  302. 
?i»winffTra4ull,303, 


^ea,  p,  VB. 

Ilnatal  Or^u,  401. 
Uaot  Tijht  Roilnr  En)!iD<M,  401. 
tBtUnTeit,40(. 
it.  Nortb«m  Enginei,  4<H. 
Wateluaaltan  in  Auitrelio,  401. 
I,  «>t. 


QDEBIES. 


[SSeCB.I— Indlanibber  Ballooan.— I  wlah 
ne  wauM  anivar  Cfao  inqnirj  aJi  lo  bow  th««  am 
aeh  frlondt  aa  havs  reiipondail  hue  mlaainiat'— ' 


dif-^^I^a^.  C 


Old  Bii 
[33W.]-Harliie  Bncinei  -Will  bobs 

iDt  kin^ J  larorm  ma  vSlcb  it  tbe  bait  booW.  iw  -vw 
ifiiua  (or  an*  who  want*  to  go  to  hb  F— B,  A.  H. 
r33e«8.1-8teel  Work*'  LabOTBtory'-Woold  any 
'^'onn'-kiii>Ilr  iarorm  ma  what  lathaaaUinol  the 
..latina  of  a  altal  worka'  labnratorj  1  What  aoalTHa  an 
tha  moat  nnportaot  to  bu  done,  add  what  era  tha  beaC 


[sans.  J— Worm  in  Bad  Daal.— Ou  anr  e(  roar 
■dsa  inform  m«  al  tha  beat  or  aBT  matbod  taba  ^optad 

•  utay  tha  pro^rern  of  tlie  worm  [n  red  deal  taorhiR  f 
TLo  floor  la  qiuHtlon  1*  Id  a  tarp^  diawtn^rfDom  thai  bad 
iiniunod  ■nBnlihod  for  a  period  of  3S  jaan.  and  durini 
lat  time  tba  fioorinB  na  rat  down  aadlaldon  tbajoiit 
to  downwnnli.  Suma  IS  diodUu  alooa  tba  board  ww 
imed  orer  and  laid,  aad  tha  floor  flabbad,  aa  tha  board- 

pUaed ;  It  wa>  not  nottcod  the  worm  had  attwliad  the 
— ■ —  of  It.    Oan  jnnr  raadart  aofsnt  anythinfr  that 
^    ■        "  -ronnt  tha  naccaaltj  of 

be  TeiT  biMannlaDt  1 

r»l7aj-8wen  Orjiaa.-I  ihall  ba  glad  Is  bare  the 

iD|r  oipnaaioa d  la maia  in  trg^nt.    Mj  kMiv 


nj  piuhh 


__, Uia  poiabs  OoTwi 

the  kerbsTd  hock  (dotted  linoa)  the 
I  opanad.    Bat  it  mut  ba  w  balanced 


irk  a3«inlt  a 

hima  of  cEbtt-iron  ehambera  for  cjlliidera  or  pumpa  will 
oblige,  or  are  there  anj  worka  to  gat  on  proportioaa  of 
cut-iroDorluidera.tobahadf— lanijBTaT, 

r3H81.1— ClaanliiK  aad  BcbreBslac  Old 
Ziamp  Btatlda.— Woald  anj'  irwrnuaiduut  iaform  iso 
bow  to  elaan  old  paiaMn  lamp  etavia  whiek  have  been 
ruled  wllh  daiap,  and  how  to  ntaoBia  them  t—K,  E. 

[3nn.1— Tobaooo  MaohiiinT'— Ooald  Ton  tafena 
me  ortbatitlaof  a  bn-A  nlatlTa  .in  the  maaalaBtnra  at 
tobaoaa  and  inaff  f— Dcfi. 

r33<St.]-Faiii  In  the  Head.— WooU  snr  eonttl- 
baton  kladlf  Intarm  ne  (#  a  nmedr,  if  aeh  than  ba,  tor 
a  pain  in  the  band,  tram  whioh  I  bareaafferad  nrraeatelr 
hwtbebtlonrorflTenanf  II  oommeooea  with  a  dall 
hmnj  pain  at  th*  Up  of  nr  head,  alnwl^  inanaaiiw  eaoh 
dar  antn  all  tba  top  of  mj  bead,  tba  biak  at  mj  right  aja. 
and  gndDall;  the  hank  et  uj  eara,  Baok,  and  aphia  are 
ono  maaa  of  paio.  At  thia  ataga  tho  anffering  It  aiiaeat 
nnheanlils,  and  it  fau  wealuiud  aj  idgfat  aatil  I  am 
eampallad  to  wear  tpeotaolan.  Whan  tha  pain  J)  at  the 
wsrat  I  fliid  it  dinnUt  to  raairt  tba  imnalM  to  da  amue 
Tioleat  action.  I  naad  not  a^  thaaa  atlaaka  taava  me  very 
waakj  UwT return  vorj  apewlilj,  leering  ma  onljataw 
dajTi,  and  laiticB  from  a  (nrlnlght  to  aiz  or  aam  waeki, 
E  am  3S  jean  of  age,  the  mother  of  three  boyt,  tha 
Tonngett  Mag  tan  jeart  old,  and  have  n;  awn  hoonhold 
dntjea  to  attend  to.  Any  ndTice  on  the  abora  wonld  ba 
gratatally  nmlnd,  bnt  medisl  readara  only  are  reqaeatod 
to  replj,  aa  1  bate  no  time  to  tij  noatmmi, — Eanxa 

Vater  IT 

,  ..  J rtadan  tell  m 

■truet  a  cheap  fllMr  lor  elaaadng  large  qoaatitiaa  of  dlr^ 
rinr  water  for  feading  alaam  boilenr    Will  gaa  aoke 

[S3BM.]-BsTaI  'W&eola.-I  abonld  ba  obUaed  If 
■ome  oorieauuudanta  woald  gtra  a  seMnl  rule  of  marUog 
boral  whaau  of  diflaraat  aiaai^  gta,  to  work  In  IKla,,  vt 
n-a.  toworkinlKn.,  orHo.  to  work  in  ISin.,  and  whothar 
tha  nma  nla  works  all  iliai  P— K.  W.  IT.  W. 

[33887. ]-Pottad  Keata.— Oan  ht  ono  tell  mawhat 
prooaat  ia  luiad  to  expel  the  air  in  patting  up  potted  maa^ 
in  hannaUi&ll;-BBled  Una  P— W.  0. 

[SSKgJ— Flumanavh.— To  Ki.   Snuoao  Bib- 


it  win  itop  in  any  ntnttion  to  which  It  may  be  pnb— 
A,  key;  B,  knboud  :  OC,  aoipendbig  ban ;  D,  piece  of 
wood  glued  on  Jcej  to  keep  the  sticker,  B,  alwnja  in  oou- 
last  witk  tbs  key :  F,  gidde  for  atlcken.  Tho  awell  oiay 
he  mened  either  by  larera  or  by  cordi  from  the  boart.— 

[33B71.]— Heel-ball  StaliU.— Oan  bbt  one  tdl  me 
thabiat  way  to  Uka  ont  tha  atain  of  ha^ball  in  a  nib- 
biog,  whan  it  ha!  gone  otbt  tha  ontliaa  t—K.  D. 

[33g7S.]— CopTlDB  MotildiiiKa,— Wni  anjnoltaal 
nadar  kindly  lay  whA  la  the  meat  nimble  and  comet 
methodnf  obWningthaproflleotamoBWng  wlthentthe 
uu  o(  the  eymutaph  f  Thia  qnaatlon  baa  been  afteil 
■anral  taoiea  in  thata  oalamBah  bat,  Ib«lie>«,  nenraatia- 
faotorily  aoiwarad.— OlBa. 

[SSSTS.I— Orey    Brioka, 
-•-'-'-  wfll  briTe  ■"--  —    '  - 


kindly  fiivonr  me  i 


a  brlcki  bom 
. .  baa  been  applb 
ae  at  your  readen 


EOft.  Will  tamo  of  yoar  rauitn  kWly  tnioiir  me  vitl 
thbir  opinion  »i  to  iho  tlrongett  and  oheapuet  tdAH  tnoan 
Btnict  It  T  Tha  root  moit  be  oi»h  to  the  pnrlinr,  and  ] 
wi^h  ta  STnid  the  axpeon  of  onrred  riba,  and  Lhb  kue  o 
tie-boami.— A  Yonno  Bdildu. 

r3:cr7y-Vontrlli>5tilBm.~wm  aome  reader  kindly 
UmK 


ny  founder  aiL ^ .. 

*  Tory  good  diio  of  parehant.   Coold  r 
no  with  B  tbaet  ot  tinfoil  with  a  mmiaw. 

oiajhaabla  to  obtain  when  1  get  tb 

[  wonld  not  tradble  you  hot  laryoi -,^.„ 

uaa  to  aomply  with  aooh  a  raqnaat.— T.  H.  Daowg. 

[SMS9.i-4attdnc  CMmaan  flUdo  Talve.— Oeold 
any  reader  lafona  me  It  In  aettlBf  a  oomBUB  4Me  ratre 
■era  lead  la  gWen  on  ana  aido  than  on  tba  othar,  and 
nndarwbatelieaatlanoesf  For  enmple,  la  the  ahop  I 
work  ia  then  waa  an  engine  made  tor  drtvfiw  an  al^ 
pump,  B  oranlating  pnmp,  a  feed  ntunp^  and  a  bilge 
pamp— there  la  another  4eigiB4  for  drtrlqg  tbanopdlav- 
rha  toraann  In  aettiag  tba  mln  gam  It  on*«lgMb  of  an 
Ineb  t^  lead  on  tha  bottom  centra,  and  none  on  the  top, 
bdicring  that  ^doingthia  ha  gnatho  piston  mon  ateam 
on  tiM  uMtroke  than  on  tbe  down-aCroke,  ta  ae  to 
aoantrrbidauie  the  weight  o(  the  pnmp^ear.  — J.  0-K 

r33B90,]— Watepproof  Coirerlwt-— 1  baxe  tome 
oouan  oorered  with  flaga  laid  an  Joiala,  tha  flaga  halng 
open  to  the  weatbor  i   1  want  to  m^ike  tblB  oofering 

with  whioh  to  fill  tbe  ioinCi  whiob  du^  be  dapCDded npon. 
or  any  inbitaniH  which  otn  he  pot  on  in  a  Udn  layer 
whiali  will  wear  and  ita  watarpncHf  Bomo  et  the  London 

strei-ti  nra  laid  with  a  kind  of  aaphalto, •—••—  — ■- 

tlAnce,  m  layen  ot  from  lin,  to  Sa.  thl 
uiawarP    I(  to,  what  ia  the      ' 
itaiuhliga-J. 

oiAer,  hnt  I  want  a  lit 
What  ia  tha  beat  Ume 
from  the  farmerj  or  ] 

Cth^r^balf'bi  the  hi 


'    Any  oirialont 


abonld  like  to  haTO 


0  botlle  half 


I  bamlof 

nation  on  tbe  nihjaet  flr^t. 
to  buy  t  la  it  wine  to  buy 
Wiillt  keep  in  the  barrel ; 
'    "    '  the  baml.  will  the 


le  of  a  tboronga  good  wi 


LS367«.1-WorkinK  Ven  at  the  Fade  nxbibi- 
Uoo.— A  faw  hlDti  oa  Che  ehaapeat  way  to  lee  the  abon 
wobU  oblige.  J  do  not  want  to  join  any  "tbnrlat" 
party,  bnt  to  know  a  little  abont  tha  bist  nrnta,  tbe  b»t 

tha  little  tlBU  (a  week)  at  my  diBpnaoL— If ovtuaaoTil. 

tSasn.l— Qae-Holdor.— What  nhapo  and  alls  wonld 
yoBr  Teadern  reoomnwnd  for  a  gu-holder  to  ooilain  120 


rskiTd.  I— Chiming;  (^look-RenSBtar.-— For.whnt 
pbiio  gnlil  English  ki-ylw  reiwater-lht  latter  witb  vvm. 
ThM^  articles  aeoio  to  b<t  cutaln^niod  by  the  dsUera  at 

1  wnnt  averairo  prioca— not  indkridunll  maJcara  n>ogu. 
mended.—^. 

[itWTWl-Instminental  Mnsio. 
anyoiieirirah'whinldab.    '  -' 


•honld  tlinnk 
ngoment,  working, 
pmaon  at  tlie  mme 

rsMW.]— HaRio  I.antem  OtiiTna-— I  abonbl  bo 
tijT  eauaa  abont  M  to  20  feM.— Jddor. 
[33681.1— Caat>Iron  Chambers  of  Pmnpa,— Can 


.. —  j,^. .„ r,- gallon?  Any  fortlier 

infartaatioD  on  tha  tnbjoiit  will  ba  thankfully  reoeiTad  by 
—B.  a.  p.,  UTorpool. 

[33698.]— Lamb ertTB a.— WooW  tome  of  our  able 
phutegrapbittB  give  me  tue  detaila  of  the  ahnre  proaeaa  of 
photography  r—D,  STaaTBiiiaii,  Med,  BtadanC, 

aSSasa.K MlBnet,— Oan  I  make  a  maniet  that  will 
oratlractBODa-OBnae  ateel  veiiibt  it  the  magnet  he 
nuveodad  iii  laehet  abora  the  wci^iht,  ami.  if  1  can.  bow 
lon^  will  the  magnet  relain  iU  power  ot  attraction  to  foil 
imoont  r— XasM  arran. 

[nasi.!— FhoBphoTeaoent  Clooka.— Can  any  of 
root  roadSTK  Mndly  iatorm  mo  what  i>  the  aDbitaaae  on 
I  he  faae  ot  the<e  ciinki  ?  The  emitted  light  ia  of  a  bsao- 
tifnl  pnrple  oolonr. — IvQulAEK. 

[3WSS.]— Barew  Pump.— !■  It  pamlble  to  r^<e  water 
by  moaui  of  a  Krew  workin.'  in>id«  a  aliort  cylinder  or 

»i".f,    it    m^W    ™iJI    nTfn.™  i..Mr.'»l«  how' far    it 

pni'^nn  of 


1  of  tht- » 


[sitew.]— Arabi 
pipfiir— B.'  H,  Taonaa" 

[33597-]-Methealin.-H"w 

ko  ]i  W.11  f-B.  H.  TiiOMAB,  Fen 
[33i>M.]-Dial7te  Telaaoope. 


-DKBet- 
id  aiabur  n 


of  ptaolnf' 
4tv^B^ 


jeona\aiit*Aa  b^w^jhh  ail,  *MaSi.  iii.\«oiii. 
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«  mfimUiig  It  turn  ti«ni  sud 
but  ones  ID  laar  nuaa,  nt  I  do  not  muabar  an; 
nnaiustatlwmUioiigb  I  leal  nn  thitmnjirfTon 
nd«  taddM  bihU  would  pHtlT  nlna  tnfonuUim  n 
tlib  iiiUiM.  1  sAka  Uut  Mr.  Hvbart  iBgull  <■  pm— o 
~  ■  dlibta  Willi  7tlE.  apsttora.  U  h*  wwild  &nat  n 
-'^^^BBUni  of  iU  — • ^ " "  •• 


SS^wLn  of  Uh  'abnuati*  and  t^^ml  

foraadr  WbM*  la  It  ^uad f  What  Invth  of  tab*  dow 
hli  711b.  dialjta  naunf  Faeta  ai  tolU  pirlorBaBoa 
both  in  ncud  to  MtnltiOD  and  to  lU  dlfUisg  powor 
weald  ba  aftnat  nlD^—Bnn^™*- 

rsim.]— Hidluid  BxprsHaa.— Tba  Udlaiid  now 
ma  tonial  north  traioa  d&oot,  and  do  not  go  to  Traat, 
How  Aanr  baina  Tna  the  naw  diroot  znata.  and  how  mooh 
iborteuit P  Alio aoaa ran dinat through DArbj.  &aw 
■nMih  dlatvioo  U  >and  bj  tfalf  from  LlTorpool  to 
LoadoB  f  VUl  aoT  oaa  al»  gin  tha  booked  nuudng  of 
the  8  <rolo«k  eipnaa  from  London  to  Edinburgh  la  flh. 
STn.r— PAnuBiB. 

WTW.]— 8niDdl«  or  F&n.— Watild  Mne  twdar  tell 
B*  bow  ike  (pindle  of  Piatt  and  Bchlala'i  tan  li  fitted  t 
I  haTS  a  Mt  ol  eaitlngi,  and  would  lib*  to  know  bow  to  fit 

[IKDl.l— OhOBhlPBliinoaEtailwaT-— Bonewriten 
latelr  ipoke  of  the  abOT*.  Where  dciai  it  nm  f  Ii  it  the 
■una  aa  the  U.S.  and  L.  Committee  t  What  do  the  letten 
X.  and  S.O.  man  at  Uarrle,  aUa  X.  B.  and  M.  r— Fab- 

rW7<B.I— Horae-BhoeTolephono.— WillMr.J.JI. 
Kaitan  (Mlor  1W£SJ  gire  detaOa  ol  the  horweluie  tel<- 
pbone  aUnded  to.  the  ilu  and  numbar  of  macneti,  de- 
■oriptlon  of  ooil.  length  and  alEe  wire,  and  lixe  of  ^a- 
phragmr— 0.  P.  Coombs,  U.D. 

[OTTOS.]— Silver  and  Coppar  OiyataU.— I  haie 
br  Ur.  BUkeboroaghCI,  deeoribing  the  mode  of  obtaining 


dlnntloiu  aa  to  the  material  of  thoM  Mill.— O,  F.  COOHU, 
M.D. 

[OTTOi.]— QiftlaTd's  Air  Omi.-CaB  anr  of  7onr 
■^■dm  fltre  me  aaj  informatJOD  ae  to  the  oDDatmotion  of 
eiVud'i  air  gon  t  I  hafe  one  In  mj  poaMuion  wbioh 
nqidrvd^ng  np  and  fitting  with  new  mlTea.  &o. ;  the 
laataii  of  the  ordlnarj  kinds  of  Englinh  air-gnnt  in  BIr. 
r'*'W*"n  eaanot  Bnderatiuid  It  at  all.  It  anT  of  Tonr 
•ODMbotorf  oan  aaaiat  nia  I  ahall  be  mneh  obliged.— Qiui. 

reS7(K.7— Oolonlal  Land  Oranti.'-Par  one  ha>!ng 
a  mtle  eapital,  together  with  a  alight  knowledge  ol  land 
tnnkinf,  woald  it  M  a  good  atep  to  go  io  for  one  of  tha 
QBOa]  oolonla]  land  gruita  t  Are  the  oanal  emigration 
bampUela  a  nffldent  and  ralinbis  aourco  of  informatioa  f 
It  not,  plaaaa  alata  tha  beat  sauTce.— Witch  nuia. 

l.Sa70«.]-KlnlnK.-Itiap">P°»d  todriTan  holding 
from  Uia  bottom  dI  a  pit  to  cut  aaaam  of  coal  atadiBtaom 
ojf  n  jafda  perpendioalarlj  above  the  bottom  of  the  pit. 
"^-  heading  ia  to  be  driTao  trnlj  laral  in  front  of  the  dip. 
^-'—  "---T"t'.'™-"<  —  anKleof  30'.  Will  aoj 
0  And  the  length  ol  tbe 


glaaa  botUea  F— A  Pooa  Mbcbuic. 

C33T17.]-S10kel  FUtlnc.  Battary.  fta-I  wlah 
bo  alactro-plMa  nnall  brau  gobda  with  glokeL  "  Wol- 
Eram,"  ob  page  477,  etetea  Ib  aoawer  to  a  onorj  on  above 
niUact  Uuit  tha  calf  uafnl  prosaaa  la  a  patent.  I  bag  to 
lifter  with  him  theta,  lor  I  know  ot  aenral  pteoa*  la 


par  a  nvally  to  the 

wW  1  want  to  know  I ..._._.. 

of  water,  what  din  to  oaa  to  dip  tha  work  in 
haagiog  It  in  tha  bath,  tontlur  with  the  aa 
aah  to  a  galloa  of  wat«r  to  daanaa  from  all 


»1»  how  to  make  a  baitteiT  to  work,  aar,  fln  nlioni 
BlatloD.  Anr  hinta  from  a  praetiral  haind  fir  poaaiU 
wiU  oUiga-A  " 


praeUral  tuJtd  (if  poaaiUa} 

[SSTIS.]— Softanlnc  Oaat  Iron.— Oan  an;  reader 

inform  me  of  a  cheap  arid  eaej  war  of  loftening  cut  iron 

mating  run  on  the  qdndle  la  tott  urd  In  aonaequanee  of  tha 
■pindla  ahilllug  tha  iroB.  and  braaka  the  tool  when  tamed 
in  a  lathe.    Tha  oaatlnga  are  amall,  onlj  lia.  in  diametei'. 

[33719.]— Mephanloaldaaitlon.— In  what  modern 


[SSTIO.'I— HannaiilDin  Beedi.- Thanki  to  Banri 
XUenaa  for  hli  noUae  of  mf  qnorr.  I  am  not,  aa  he 
nippoaaa,ahoDt  ohaaglng  narrow  reed«  tor  broad  onea.bnt 
am  bnllding  a  large  harmoninm  of  five  ar  ail  rowa  of 
reeda,  and  ttlnli  of  putting  aome  broad  and  lomeardinarr 
reeda  in  for  Tarietr.  I  Tiara  a  scale  of  ohannehi  (by 
"Saal  R^rmea")  for  the  ordinarr  reedi^bot  want  to  know 

ihonld  be  thanbloi  for  the  ai»a  for  Sft.  and'l^t.  ro^ 

preeaare  of  wind,  and  where  to  get  the  belt  neda,  pr^wij 

133721.] -Chromos.—C^n  ao;  one  teU  me  whether 
tha  folio  of  DhmniQa  nallsd  "Oeme  ot  Art"  b;  Birkett 
Foater  are  oopjright  i  alao  it  obromoa  ara  ao  aa  a  rtde  t — 

[3372a,7^I,iiia  BsBiBtanaa.— I  want  to  ring  a  hell 


dap  ot  thnnder, 
(.pproilmata  diab 
-OaaUTiB, 


wlKt  do  TM  BiiHiilf  to  M 
i(  UwdlnetoowvoltkalA 

AAUayrkni-What  k  llaBi 


S.]-I'iali.1oliltB  for  BaO*.— A  r 
enabled  me  to  watch  tha  haaoNringa 
7  lUh  JoiDt  ot  ralla.  Woold  it  aania 
«  "aearf  tba  JoiBta,  and  pot  a  ,., 

i.l-8nMtroka.-WbBt  ia  tb*  « 


a  padof  iri 


[33735.J-AiiKalar  Apmtnra.-Whal  It  tha  bm 

ing  of '* angular  awtnn,"  aJid  whj  iathaej*^ 
liasnaaioB  abont  Itr    1  wlah  aoma  cDa  WDeldailAl 
limp] J.— T.  H. 
[33738.] —Mapla  Sugar.— -Bow  it  mapbii^^; 

[33737.1- 

[rom  elipa  oreeed"?" 

Foil  bloom.    An  tJuTot  an;  n 

.  [33738.] -Blaok  DUBumd.-wiD  a»a    .  _ 
bha  f ajna  of  a  good  riaad  worktac  ipuk  afikwfcl 


"vhaa  OaiahJSISi 


mile: 


ad  a  half  ol  o' 


Lead  tolearaph  wl 
t  length  of  Ko.  3i 


ake  them  no  witl 


[33739J— BrMa,— Obb  bbt  nadar  latMBBatiBli 
bright  i&at  braii  li  Bua^astind  and  adi,  «rf 

»ld,at  Old.  perpoaBdr  whloh  upauil*  i ""^ 

BttlaorerM.  par  pound  natt  forOa  natal,! 
lo«  that  I  bmewaaan  ^.P^<>w^J*f 

(baa*  areU?^ 


5t"oiir<~ kindly  infer 
hMNdlogP-Hor- 


[n707.]— Btnin  on  Orank  Pin.— Fonr  tone  la 
plaoad  OBtaida  of  a  winding  dmm  19ft,  In  diameter ;  the 
diafauKe  from  oentn  ot  ihaft  to  oentre  ol  ernnk  pin  la  Eft. 


tho  CoutI 


[UTCe.]— BlMttrotrpinc  Inaeota. 
trotrpe  a  ttw  isaaola.   Oananj     '" 
to  do  it  r    I  wlah  to  hai 


a  amotion  ao  that  bj  almpl; 
in  tha  bath  tha  oopper  will  be  dqio 

[83710.]— OupoU  PnrnBO*,- 1  am  building  a  amalJ 
ipola  fimaM  (formaltlns  metal)  abont  Uln.  nr  131n. 
[Dare.    Wonld  an; 

bUat-i 


___ _  _j  tha  ahOYa  from  ■ 

7  gtoatlj  DhligB.— YODBO  Tsi-B. 

[3S723.]— Bachelor  of  Muaio.— The  attontion  ot 

booke  which  ihonld  be  studied  tor  the  flrat  B.  Una, 
£iainlnatioii,  wiiiah  taken  plaoe  neit  I>n(Hmber.  Below 
la  the  list  of  inbjecte  in  each  ot  which  the  aaodidjata  mnat 
■bow  pioficienc/  ;—"  Tha  relationa  between  sniical  eoonda 
and  the  Tibrationaotaonoronabodieaaa  affecting  thapitoh 
ot  the  Bonnda;  the  almplar  propertiw  ol  •trotched  ttringa 
and  the  aonnda  prodnoed  bj  Uiam ;  eompoBod  Tibratlona; 
nodea ;  tha  natai*  at  harmenfea  i  the  general  theoi?  and 
timplv  phenomena  ot  eoDponnd  aoBBda ;  the  theoraticaJ 
natare  and  Taluea  ot  mnalcal  inlamla ;  tho  theoretical 
oonatmotion  ofthemodemaealcai  teniparaniant  i  melodj, 
time.  rhjthD ;  the  tbaoretioal  Batnre  at  oonaonanoe  and 
diHsonaBce  aa  detannlBad  1^  Balmholta;  the  prinoiplea  ot 
the  oonalmotlDB  at  ebodng  tha  hlatonof  mnilola  ao  tar 
as  it  retatea  to  tha  growth  ot  mualaal  forms  and  nlea." 
A  aulBcieBtljGomprehenalTO  programme  thia,  to  mf  mind. 
I  (bould  be  glad  to  bear  ot  aoma  ol  th*  itandard  books  on 
theae  ntbjaota,  aa  Uh?  would  be  well  worth  porobaalng, 
Parhapa  aonu  ol  oar  aelantUle  readara,  who  bappao  to  u 
raad  Bp  In  anr  ol  tbeaa  anbjecta,  will  klndlj  aaakt  me. 
For  the  iBlormaUoB  of  tlioaa  who  buv  not  bo  nwar*  ot  It 
I  niai'  add  that  Hand  idalaa  for  UiiaeiaaiinaMeB  mnat  hara 


'  ,  Iheaa  pi 

bookado  ...._.. 

I  aaketohof  agB(nmaaaloTdaBiiriptkm),aadM 

'     rtaod  ia  need  Ib  hnaa.w(iika  In  KriaJetBaw.— T. 

'  I  [337«,]-BaJl0On.— I  want  to  raaka  tha  i|«t< 
man,  carrjing  two  Ban,  to  riae  androaaiiiallai 
1,  What  Biatarlal  and  proportloai  woold  kaWr 
How  mBBT  onbia  laet  of  towB'a  gaa  would  it  SBat^r 

'  I  Wonld  Um  tomi'a  praamu*  fllf  K  r    «,  ~ 

.  I  rope,  feo.,  wonld  it  thaa  oanr  t    I.  Bow  t 
I  gBB  want  renewlBg  T    S.  FrMabls  eoat— ] 


a  health/  wi 


Id  rat  aoma  aw  fliblaibwlla 
a  boat r    BhaaUIlnlthbalUi 


[33712.1  —  Haoblns    'Wnlglit 

Kiaiihle   to   driTO  a  halrdrf '"   """"' 

iwn    mmntH  Dnlr)  with  a 
latra  large  dmm  whiab  iha 


at  hoi*  to  01 
nolblaab-i 
Itdalao  br  - 
■I  me  Ib  ita  oa 


,k*hot  lion 

broken  pieoea  ot  pig  metal  t-l.  Tba  depth  trom 
■  bol*  to  o*n([e  ol  blaat-pipeP  1,  The  depth  from 
ol  blaat-pipa  to  bottom  of  fsman  f  I  wonld  tee] 
L  alan  bf  aoj  additlooal  InformaUon   that  bw 

'- itmotioB.    Tba  fnrnaoe  U  to  ba  built 

anr  linhw.— 'W,  N.  " 


r3tni.]-FrseBlnc  Uixtnrs.-How  <■  an  aqneoi 
MMBthn  M  gljnrloe  redneedloalowtempetatnreaDaaC 
naha  a  Iragiing  miitnre  P  Would  Mr.  U,  ClemenU  b 
kind  enoBgb  to  inform  me  It  methilie  ohloride  oan  i 
obaapli  ndnead  to  the  llqnld  atata,  and  how  to  do  It 
Alao  what  material  the  sealed  tnbee  are  made  ot— whathc 


t    Pitwr-t 

r*Ight  and  band  ti^ 
^  nnttiph  tha  shah  tf' 
I  wheals  to  £•(*  aaMST  ■ 

ai  ougn,  whi,  h  are  fastened  on  bTBar«vBH,ialila 
replaeed  when  worn.    Tha  w^^wonld  o«li  Wiy« 

eaob  time,  bat  he  would  ba  able  to  do  wilhuid  ad 

Kwaroraboj.    BowbeaTT  would  the  wiiirMtaHli 
eonnteract  tba  break  power  of  the  ladftntta 
atUahadtotbaahattandhTnahr- B.  B. 

[83743.]-PliI«Km  in  TbnMt-I am awil) 
' — "-'  with  phlaga  (bionohlal  mneoa)  la  tta  — -_ 
■ — "  -■ — ■ — • •    -"i-rbiinlM 


id  hovr  the/ 

[S3711.]— Taonum  Bnolne.— Can  a  tall  ol  water  he 
BMd  to  kaep  a  Taenum  In  a  eondanaar  talllalral  to  work 
as  «Biln«,  IUb.  dlanater  arlinder,  br  atmoapberic  praa- 
anreonlrr  Pleaie gin bAbt ot bU, daa of pipas. qoan. 
tltjolwatai  r«qaired  Ib  gaUona  par  mlanle,  with  eallmatad 
ptiaanrB  ot  air  per  atnar*  laoli  on  pliton  wlun  at  loll 

[33713.]— UeohaatoaJStokor.— Can  anr  oorreaDon. 

praotloal  eaperienoeP    Will  imdl  ooal  prodnoa  aa  muah 
ft«aa  when  the  '-atoker"  is  nsed  ae  roand  oaal  with 


[337M.]  — Hens  and  Seki,— How  manr  egn  la  it 
poHibla  to  make  a  hen  lar  r  I  ban  aeon  it  atMol  in  an 
adrartiinnant  that  orar  1,900  aggi  were  obtained  trom  £^ 
bene  In  the  depth  ot  winter,  Batora  pqrohaalag  the  book 
I  ahontd  like  a  hint  or  two.  It  *aoh  of  the  tS  hena  laid  aa 

Serarr  dar  In  the  weak  that  would  b*  IM,  and  It  wobU 
B 10  waakt  to  make  orar  1,900  tggt.  Oan  10  waaka  ba 
|aall*dtha"dapthotwiBtar,'' awTwhaniathatP  Than 
oaB  n  b*D*  ba  nude  to  1»  ererr  dar  la  tha  depth  of 
winter  P  I  am  tiit  aeaptkal,  bscanaa  1  bare  alwaji 
toBnd  that  bens  wooJd  not  lar  ererr  daj,  aioapt  in  sprii^, 
and  tbea  onlj  II  thaj  had  a  piod  giaaa  ran.— a,  U. 

l337aS.]-FeraanalltlM.-WUI  anionsglTe  a  gooii 
daflnltioD  of  "  pereonalitiea"  in  diecnuions  P  I  dod  that 
[  the  man  who  geta  tha  wont  in  a  eontrotenT  i^i  bii 
'  craponent  baa  boon  gniltj  of  n^ing  "  peraoaalitiea,"  and 


[337M.]-I 


.  immenae  sum  rearlj.  aa  ther  oan  1 

Sflha  tha  prioe  of  round  ooal.    An 

MnalTa  tokceplDrepiirP— H.  R. 

□omster.—WoDld  Mr.  Lanoaster 


[33714.1 -Anei 

ahonld  b»  on  a  PreatelTp^ndi' 

Tane).  £i  ahow''th?Vr«ii^ 

[S3;iS,J-BteliinB    on    QlBaa.-ff-lll 
raadir  phEiM  inform  me  of  a  iinal  otchic 


o^bilmmen 


dftbi 


uuderatand  tiiat  tho  preat  bnik  ot  it  mar  oomplele  it* 
round  in  the  time  giveo,  bat  Durelj  that  which  goe«  Into 
the  capilLuias  to  rcplaniBtL  wasLad  tiunea  nannot  retnriL 
to  thalwart  lO  qaiolilr.-J-  T.  a. 
R3371S7.]  —  PriatlDK    Manhinaa— Which   Is   tht 

onoinlet^  copiea  at  c*oh  Wprbaion— not  two  at  onee? — 
8.11.  P. 


imSmlp 

o^tUnflaP^TLiK. 
[337U.]— BwlnunlsfbolowWatar.— SeiaMJ 
"oan"  afw  mat  withlbe  dUanltr  allaiil  Mkl 
FraBkllB*a  "Adtioato  Bwimma^"  aaqaoWhaN 
artiolw  OB  awlawlni  (that  la  th*  "  Bgf^  On  BtdTI 
DBalP  IdanotiaB*ab*rth*aBat  wo(da,WI>*! 
totlieettaetthat  th*  ajaa  ili  i  ill  la  iiiimiiI^Jii  f* 
below  the  aarbo^  baoani*  it  b  Impaadbl*  rftaaaA 
opes  them  on  aosount  at  th*jr*Mai  u  bbob  tkaifM 
the  niparlDsnmbBBtwdgUdlwBlac.  nr»*aip 
alwaradiT*  wiUi  nr  araa  ilrat,  lOc  taar^trioTid 
coming  in  ooBtaot ^tkth*  nrboa.  bat  I  fad  *»  A* 


[337t5.]— Ooln  Oabinot.— Oaa  aBrnateaMt 

aa  to  the  beat  method  ot  boring  holaa  la  tiua  to 

reception  of  colaa  r    I  want  to  bmaboBtl/wW* 

-   llB,iadia«*t*r,aBdfanaB  SlaU 

•obara  a  nooth rt^ aad a b 

Tb*  ordlaair  aaatn-htt  It  aM  t* 

us  cMiii.  WIU  «•••*  tb*  bottom  too  tawfc.  na 

aide  br  Deatre.plB  b  aot  obleotiaBaUa.— IT.  O. 

r337M.]-Bhaky  Wrltlns.-I  am  aa  aUarii  i 


leaning  baokwari,  wlUl  ay  elbow  br  tro*  mr  db 
the  pen-hand  ataadled  br  Un  liifa  ol  tta  sthart 
labanldbaTagwatpleaaBralBn— allnraahaBa» 
ot  two  gBinaaa  to  aaj  so*  gf  ^  BBrtaBMaH  «k>  * 
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aliBufillpnrrwt.    Wut*  ol  Ubw  to  Ml 
B  iBokiDf.— Xnanoi. 

TelepapliLljnB.— laMabmttoaw. 

■nphTAln  la  lM«th.  It  !•  intandiid  to  oh 
rtba  MHh  te«  arand  with  Bleotrlo  baltt  ud 
W«akl  MUj  ol  ow  abl*  soBMbaton  kUidLy 
(hat  BDBhwol  Doidil^iald  nqui*,(hr' 
rt  wbn  •rauM,  ud  to  whiit  dwth  miut  U 
^  gmnidt  Woold  lOtt.  kbor*  HDud  ,. 
Dtfdiidac  ttat  th*  Ub*  pMm  thnmA  an  ootn 
nnothbgliUkdrtotDaohtlililbar  Ao 
>  bMt  tom  of  lawhitiKi  tonni  ttat  rin  M 


a  BMd  lor  prodae^  tht 
ter,  width,  and  tUaksm  of 

«i.if  nMcatmoMr  a. 


of  win  wooad  us  Um , _. 

"hat  proportion  of  oonvit  pauH  through  the 

1  bo*  it  tha  ahnnWng  affaotadf— Maw  9017TB 

PUotl.— If  BBT  nadv  wUl  Undlj  u* 

I  qoBiu  I  iboold  b«  anaadtDsl;  obuxad,  .^ 

hirther  iDformatlaB  thv  ohooM  to  rolutsu' 
set.  1.  Wonld  tha  hcM  SdMtiulla  Wldtt. 
moogramoia  ahrnophrllh  luatam  formii. 
■othar  tailetr  ol  MaMaaaalr  tea,  lln  asd 
room  that  hi*  a  ooal  Ira  b  It  •mr  dar  '  £. 
(■nuflOBiiih  fu  batter  is  a  ihadT  poritkm 
aindow  that  ia  aomawhat  imtjf  S.  WUl 
«  Uts  aad  ba  haalthr  throngh  a  wiotar*! 
KUng  room  whan  a  aw  >r«  ii  kapt  far  da;  p 
t  that  pUata  ban  a  imj  Injurkoi  teinaaee 


baTo  a  n^  IniBrkina  fa 
inUtaUon)  baonaaot  tb 


on  nrdminr— to 
!,  aadfamfudaaii, 
QDt  baing  nSciantlj 


™  on  tna^'Kibi« 
iLDi  T.,  Cornwall. 
BifllQic  Haohlne  for  Oiina.— Au  tta. 

• lUohllM 


>  rifling  an 
«ator(K 


I*  pDbllihtd  on  tha  nbjnt  t~X.  W.  F. 
Jala  of  StOOk  (Ooniola).— Boms  x 

I  intanninE  mn  Chn  reulitgt  and  qalokBatwa; 
be  oaJooUtlont  for  nle  of  itou  at  markat 

" »|r  Dnrio    -    ■  -    -      - 

prodoccda' 

?bOtoeFacIiT.— Will  laj  nads  gin  mi 
tUoD  aUDt  ooUodloB  trautan  ana  opalu 
t,.,  3,  &u»alnat,  LinrpooL 
llaklnc  Small  na«.— Will  nma  raadM 
Mhowto  raaks  a  flag,  aboBt  irt.  k  ItLftn.. 
■ck  OTHt  on  whIU  or  nllow  gronnd  f  Tlw 
mat  woald  inako  it  diffloolt  to  mt  R  out  lu 
id  ink  ibowB  Umngh.  wUoli  will  not  do.— 


Of  RnKliah  Oanala.— Ii  than  noh 
•     ■-■-     ■porfblB,  loUkaaUft.  boat 


Hi 

a  ths  Thamai 


Tantaga  bgalnadth 


Towna  bj  8t«miii. — A  oompan;  haa 
1  inAQbam,  NawTork,  to  earn  out  the 
iMtinff  tba  dtj  br  atsam  on  the  HoUr 
paopl*  of  Toronto  ai«  thinking  of  trTior 
leme.  A  eompanT>  oallad  "  Taa  Toronto 
Uution  Company,"  baa  baan  torniad, 
\Mg  tor  inoorporation,  for  tha  pnipoaa  of 
t  tha  ajatam.  Tha  piopoaad  oapital  (todc 

O  Siberia.— BoiidoH  Proffasor  Nordon. 
tditioD  in  tbe  Vega  for  the  farcia?  of  tfac 
uwgo,  whicb  leFt  Qothenbar?  oa  Jali 
d  now  be  well  on  its  waj  in  the  Polac 
host  of  TeBiets  haTQ  been  sent  out  thin 
Siberia  for  trading  pnrpoBBi.  Tha 
Bor.  Captain  NilMon,  left  on  Ja]y  11. 
imer  Lena,  Captain  Johanneaen.  Jnna 
n  Gotbuabnr;  lo  the  Yeniaei  and  bock  ; 
Bailing  resael  Eipreas,  Captaio  Uud- 
t  Loadon  with  coal  for  tlie  Vega  and 


aiM  ba  addnaaad  to  J.  Ft  Basa,  Copthili  Hooaa,  Bedford. 

PROBLEM  OOOOXXXTTI. 

Bi  Biijt  8tEK»oi,  or  FasTB. 

(From  '"Oheo  Qsma."  Joat  pabliahad.) 


jaatcT   BoiCTiim 


.  a.  F.— The  probleiD  baa  bees  miilud;  but.  It  vi 

nmambar    Tight,     the     cooitruotioa   iru  eeosidersd 

awkward. 

.  U .— Thanka  tor  janr  \iai  permliaion,  of  which  irl 

(ball  oartalnlj  anil  onrKlTDB. 

■  rsadere  that  ■  eovt  af  tlf 
illibsd,  wm  bt 


f^n/to  be  'ol 


.    Th( 


'  Jut  pnbliihc 

thabaatandai 

tba  Baauaa  KacBaaio  at  tha  ctoa 
~  ~  ippoan  to  ba  only  one  ganthaiiN 
at  praamt.  Tha  work  will  b 
talne,  ooatalaing,  aa  t(  doai,  tb 
jietal  and  modem  marierB  a  aL 


iriakoS,  a 


Alltt 


a  Willi 


iccompany 


riTer  of 

p<l  three  lighten.,  00 

thaToyagiaaaeniB  >o  oomparatiTsli  eur 
I  ii  aft  to  wffbder  wh;  aaeh  •  roata  had 
M  Mnalagb  of  long  ago. 


the  ker 

Tbe  fc „ 

I    the    watch    wound— a    Ter;    slight 
lining  the   kejr  on  the    post.      Whea 
ure  on  the  push -pin  opeoa  the  jai 
I  at  once  releassd.     The  design  of  < 
and  in  tha  better  makea  it  formL  _ 
tnteforthe  bar  oaaallr  worn  at  tha 

enz  —A  patiast  who  far  several  yean 
rom  Hn  intense  oenralgia  facialia  came 

— ■atn.rntof  ProfoasorPsters.of  Parifl. 

who  pnt  him  aader  a  tnatiaeiit  of  six  gnuna  o' 
bromide  of  potatiiam,  the  dosa  repeated  thrice  daiij 
for  tha  firat  monUi,  fOnr  graini  thrice  dailv  in  tbe 
secood  month,  two  jn«ina  Ibrice  dnit;  in  the  thirc 
maath.  Tha  nanlt  is  nportedu  being  aatoniahing 
Great  nioesai  ia  nUimaa  Iv  Profeaaor  Qnbler  in  th( 
naaof  aoooitim  napeilaafM  tbe  ordinar;  form  ol 
facial  nenralgia,  particolarlr  when  oonReation  ii 
preaent.  Profeaaor  Lee,  of  the  "  H&tel  Diea," 
Paris,  relatea  a  case  where  a  patient  of  hia.  after  3G 
years  o(  lofEsring  from  the  tic  doloreni,  got  qnicklj 
rid  of  hia  pain  after  a  few  daily  ad aiiniat ration*  ol 
eight-grain  doses  of  salicylate  of  soda.— Corra- 
ipoTuiint  Blatt. 

Htrawberrles  and  Con  at!  pation.— Profeaaor  F. 
H.  Storer,  of  Harrard  UniTeraity.  ia  a  commnoioa- 
tian  to  the  Journal  of  Pharmacy,  callB  attention  to 
the  fact,  not  geoarally  known  (and  which  certainly 
wonld  acarcolj  he  eipecteii),  that  ripe  BtrawberrieB 
are  yer;  apt  to  induce  constipation.    He  remarks 
that  in  the  United  SUtes  pnrticuhirly,  "  where  an 
immense  and  well-nidh  uoircraal    oonanrnption  of 
this  fruit  is  coiocident  with  tbe  setting  ia  of  hot 
weather,  the  conatipnting  action  of  the  berry  is  com- 
plicated, acd,  as  it  were,  iucreaaed  by  the  eicesaiTe 
"     lie  of  water  from   the  body,    by    perspiralian, 
ch  oconrs  at  this  period  ;  and  there  can  be  little 
bt  that,    takiog  tlie   too  eansea  together,  the 
Lw berry    eeason — though    perhaps    beoeGcial 
le  oonstitntions— ia  the  oocaai 


ASSWXSB  TO  CORBESPOHDEirrS. 


HINTS  10  0OBaE8FOITDE)II8L 

L  Write  SB  OH  aide  of  tho  paper  oalr,  and  pM  diaw- 

lutlorillaitratkiaaoBBSpantaplaosaolpapc*.    I.  Pat 

Utlta  to  qaacisa,  and  whan  aaamring  qaarlas  pot  tha 

"naawaUaatkainUaafthanariaatowUahtba 

.-._ndar.  1.  Sortarga  la  made  far  Imartiag  laW»a, 
qMrlaa,ari^iBa.  4.  OooBantal  la^is,  gr  muriaa,  or 
rapUaaanBOtlaaartad.  ■.  Mo  qaaatten  aAtoglor  tdBea, 
Hob  or  ariaBtUa  IntonBattaa  ia  aaawarad  thraufa  tha 
poat.  S.  Ijatfan  taat  to  oocreapondaBU,  nudar  oonf  to 
iha  KdlEor,  an  not  forwardad ;  and  tha  namn  of  ooo*- 


B^.-i 


t  MtMi  to  haad  vp 
aekaowtsdgad  ela*. 

J.  Ouan  aaD  Bam.— I.  0.  Uia.~r.  OalTert— &.  J. 
AUea.—B.  a.  NannaD.— A.  J.  OomptoB.— 8.  a.  W.— 
J.  0.  fflongh.— a,  T.  Bornitt.— J.  and  H.  Qiaoa.— 

T.  d'Alqaan.— l^ngdaa  and  Co Doogiai  BaSam.— 

Jan.— B.  B.  L.— ilaxandar.— JaiA  of  All  Trade*.— W, 
Xorabaad.  —  nnfly,     Halboarne.  —  Dlapaaan.— Hogli 

-  8.-0.  K.'W-'-H'.  J.  Bartanl— 
o.  —  Aaxhms.  —  Gynootphaloa.— 

-A.  B.  BIgn.— Joaaph  Jawabary. 

-L.  J.  H.-A.  8*1U.-B.  8.  a.-%ttonhaa.-7abar.-> 
W.Dooknj.—Hraper.— Photo.— T.  Mitoheaoa.— Lookac 
oa.- Bortowdalo.— W.  H.  W.— Enaaou.— etaamiUp.— 
Boawook.— Fafaa.— Oaok'a  Bbop.— T.  A.— P.  O.  Tela.— 

Aato*.— J.  B.— Dariuaa*.— Wear  BaglBaac I.  E.  F.~ 

3.  B.  noyd.—T«rai.— Artist.— BaBjamhi  Bolt,— Hilda. 
—v.  H.  B.— Oao.  Tommr.— OllBiaB.— W.  fioana.— 
A.  B.  H.— Tandah.— F.  BiK. 
Touts  Kuaiciiv.  (Tha  soat  will  b*  from  tbreato  sli  ' 
pooBda,  aeeardlag  to  atria  aad  nttahar  ol  pagas.  Wa 
oaanotnoomBMndladliidaalprlatsn.]— J.E.  P.  (Tba 
qaotaHoo  was  aaia.  aot  Mi.  Bdlaoa'a,  and  waa  not  in- 
teodad  (0  vply  as  yoa  oBdantand  lt)-T.  W.  (In- 
Btnutlonafor  aiaklu  a  dnlalBar  wen  glTsa  db  pp.  tf 
and  118  of  ToL  zn.)— Monvs  Onaiant.  (cS  aoy 
wfaoloHl*  ehaukti  wa  eaimat  bbbm  Stms  1b  Wb 
oolBmB.)— Qia.  (Baglu*"'Tr«atlaa       ~  -    -  - 


prlnt~-tb*  a 


1  work.)--W.  DoonuT.    (Wa  d 

J-x — >-  lOBiBBBlcBtioBs  goatOBsatotha 

Tba  book  haa  Sbob  long  est  ot 

, — , — leat   Btmtioaad  haa   npealadly 

atetad  tUa  hi  tiiea*  oaluna— aod  an  onrton  nada  Iv 
oa  sotna  two  yeaia  abioe  to  rapnbllsh  It,  with  anoh  addk 
tlooa  Ba  nodars  ImpconmaMa  aibht  daiBBsd,  was  not 
■Bat  bmaiBUy.)— L.  T.  D.  (It  is  ottaa  dou  whan  a 
ooaddanhla  anuant  of  eonpnaalon  la  raqolrad,  as  In 
U^  spaed  enginea.  Tha  sihaaat  is  akaad  silyby  tba 
aMion  ot  a  Ui^  mothn,  or  In  atatlooary  SDgtoaa  ^  a 
lapontheaihaDstsldaotsUda.Talta.  Baob  an  addMon 
ddus  tha  aibaBst_port  opsalag  asd  aaoalsialaa  It* 
okdna-I— Orau.  (Ton  han  osibtod  to  tak*  th*  grtat 
•ipanaiUllQ'  ot  tha  metal  faito  sooonnt-  Zin'i  eipaads 
aa  mnoh  as  rir  part  ot  111  length  whan  heated  tnno 
Elr  Ahr-)— Not  PaonB.  (We  think  tha 
I  of  tha  Ardannea  nsa  a  mlxtan  ot  on^ 
id  oak.  one-fonrth  poplar  aad  wlUow, 
1.    Tha  yield  la  about  itUb.  of  ehunoal 

b.  of  Bilaed  wood.    Than  ia  bo  donbt 

inoh  ot  tha  auhatanoe  at  the  wood  la  loM,  whldi  by  a 
batter  praoeaa  would  ba  yielded  as  oharooal.) -T.  It. 
tWhan  the  bnadtb  ol  the  tooth  of  a  w-"' '-  —- '  '-"- 


teaehing  aanta«  tor  botuj  and  its  alliad 

LaotorM  open  to  all,  aomawhat  aftar  tba 

fiahioa  of  Uuaa  ia  tha  OaHoi  of  Planta.  ParU,  b, 
'a  appcahand.  what  t^  aontamplat*.— Ganlnt. 

Tlorlds.— A  writer  to  the  niBM  IVAwi*  atataa 
thai  Florida  !•  rich  in  uinaiab.  He  saja  that  eod, 
hard  mad  ao(t,  iron,  petrdaam,  and  bl-intphnret  M 
.. .  oirlainlj  axiat  tbera,  ud  ha  ooniidars  that  the 
lugiilatora  ooold  not  do  better  than  make  a  liberal 
rant  for  a  thorough  geogiaphioal  lurtaj   of  tha 

Brtae  M  •  PraBOtTativo.— At  a  recent  meelang 
of  tbe  Qtnm  Society  of  Physioa  and  NatHral  Hi«- 
tary,  Prof.  Alph.  de  Candolle  preaented  a  glass  jar 
containing  (rnita  of  the  oollee  plant  collected  before 
matnrily  iB  Mexico,  preserred  in  a  liqoid  which 
imioal  analyBia  proved  to  be  salt  water.  U  is  fifty 
jMn  sinoa  th«i:irthne  filled  was  hermet I cslly  sealed. 
Elder  the  eye  of  Aiis.-Pyr.de  Cundotlo,  and  to-day 
le  ooffee-beans  >*hich  it  coatsios  are  in  a  tboranghly 
itiifaotory  slate  ot  pieeamtan.  Tha  watra  ood- 
ins  a  Mlotion  of  ohforida  ot  aodinm  and  Tory  saiall 
lantitia*  of  otbec  lAlnrjJ^  oc  aalte.  No  gas  was 
juuDdin  aolutioB  :  the  watitr  mtiat  then  hara  bean 
bulad,  and  introdnoed  while  hot  into  iba  jar,  Thia 
eipariaiant  may  gira  Talnahia  hinte  aa  to  the  anb- 

..    stitution  of  salt  water  tor  aloohol  (of  which  erery 

inch   ill-    Die  knowa  the  Inoonirgnianoe)  (qe  tha.  -qrwk^nVto'B. 
I  ot  OTfiaua  tdlMAancMk.— 'Snhwia. 
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THE    ECHO. 

Largest  Evening  OircuMm 
in  the  World. 

ONE    HALFPEtlNY. 

Sold  Emrwhart. 


TO  AKERICAIf&BELGIAN  SUBSCRIBERS. 


ENGrNEBEDTG  JOTTRNAL. 


CoaUnta  of  No.  1.230,  Antroit  2.  UTS. 

TbtBnorU -.    ._    ...    ~ 

Coloured  BailcliDg  Uaterula   .,.    ^,.    ...    ^ 

A  H7dn)-0»I(«inl  BiirT«T     _.    .„ 

Sojml  ArchBological  Imtitate      _ 

HrdRMtMiiB  of  tha  OUtvi,  Dain,  and  8nw     .- 
Th*]lBtfi«IiiJud8BiHHTKBBtannudBBmivn  103 
nUoiuI  Oonfrm  of  BnrT«ran 

AnhDolofflAvl      „.    ...    ... 

Osr  Lithogrmphifl  lUmtratinM 

AnhltntnrmI  ud  AnlueolDgioal 


TO  BELLHANGEBS,  Ac— WANTED, 
_    .     ■  l»oJ  WorkmiM. who Ji ■IboAmAt m  th* TJoj.    Wif».tt 


JOHN  OASBT  «  ! 
EMERY,  BLAcTlEII 

EKKBT  OLOTH,  QLABB  CLOTH,  OLUS 
"jnaxOd*  VwiUad* 

BENUINE   EMERT  CI 


FLEXIBLE  BLA88  PAPI 


THE  BlfiUINOH&M  HACHUni 
19,  BKuUbrook  Strm^  Birmini 

■—' ' ' ' Jlrt,   ^Bg_(o"  - 

ioM  tot  RdMkt  atuap  t 


WHITE'S  MOC-MAIlf  LP  ^.. 

COMPAHY  (Lmrni). 
WHITE'fl  MOC-MAIN  LEVEE 

TS  allowed  by  apw 


QBDBD  0TPBTJ8:  Ita  Hidtorr,  Con 

" ~  "'  "1  Bi^a.    laDdns,  ai-. 


AN  AotiTG  Toung  Man  occuitomed  to 


QOLLOGRAPHY  for  AUTOGRAPHIC 


BOW  TO  PDRCHASE  A  HOUSE 
GUIKEAS  PER  NOim 


aOW  TO  PORCHISE  A  PLOI 
FOR  FIVE  SHILLINGS  PER 


HOW  to'  lirfEST  YOOR  101 
SAFETY. 
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OBIiD  OF  SOIENOB  AND  ABT. 

♦  ♦•    ■ 
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ABTIGLES. 


•♦♦♦- 


ILWAT   ACCIDENTS    AND    THE 
BBAXE    EXPEBIHENTS. 

BGB  retam  of  raUwaj  accidents  in  1877 
is  so  far  Badsfactorj  that  it  shows  a 
linntion  on   the    ayerage   of   prenons 
JTB,  but  we  suspect  that  if  an  examina- 
n  were  made  into  the  details  of  each  so- 
led accident,  it  would  soon  be  discoTered 
it   most,   if    not   all,  of  these  railway 
astrophes  were  brought  about  bj  negh- 
dce,  either   direct   or   indirect.     Manj 
nons  mi^ht  be  induced  to  think  that, 
OKuse,  during  the  last  thirty  years,  the 
ialitj   amonffst    passengers     has    been 
Inced  from  1  in,  saj,  5>000,000  to  1  in 
fiOOfiOO,  which  is  about  the  figure  for 
Etyear,  there  was  little  reason  to  complain, 
A  SBudl  hope  of  still  further  reducing 
9  mortality.     Those,  however,  who  are 
inainted  with  the  working  of  railways 
ow  that  the  great  majority  of  train  acci- 
ats  are  preyentible,  and  that  they  arise 
kinly  from  negligence,  or  from  a  want  of 
Me  appliances  which  would  render  them 
possible.    The  number  of  passengers  in- 
f«d  last  year  shows  a  remarkable  fall  from 
fr  returns  of  the  previotis  year,  and  we  are 
lUned  to  think  that,  on  the  whole,  greater 
Tie  has  been  exhibited  by  the  companies 
la  at  any  previous  time.    The  action  of 
9  Board  ox  Trade  has  doubtless  had  some 
Oct  in  producing  this  result,  and,  if  a 
ble  more  pressure  is  brought  to  bear,  it 
not  impossible  that  we  may  ultimately 
Luce  rauwaj  disasters  to  bond-fide  acci> 
nts.    In  his  report,  Mr.  Calcraft  says 
i^  greater  security  for  life  and  limb  ma^ 
Stained  if  the  companies  will  only  avail 
HBiselyes  of  the  means  placed  at  their 
{iposal,  more  especially  by  providing  a 
Beral  system  of  contmuous  brakes,  by 
reloping  the  block  and  the  interlocking 
Items,  by  fitting  properly- arranged  foot- 
iixda,    and    by    better    considered   and 
Boroed  r^ulations  as  to  the  couplings  of 
iflhes  and  waggons.     With  the  introduc- 
n  of  the  block  system  and  its  gradual 
rc^pment,  in  company  with  the  inter- 
Un^  of  points  and  signals,  a  gratifying 
oetum  in  the  number  of  collisions  has 
iii effected;  and  all  railwaymen  will  agree 
^  with  a^  properly  arranged  system  of 
ilitB  and  signals,  collisions  ought  to  be- 
Hie  ^racticxuly  impossible,  except  on  the 
|ipOBxtion  of  culpable  negligence,  or  the 
^Baking  down  of  the   apparatus  at  the 
metl  moment  On  last  Bank  holiday,  i^e 
Mest  day   in    the  year,  two  accidents 
tonrred  on  lines  near  London — happily, 
fthoot  any  serious  results ;  but  in  the  one 
with  much  inconvenience  and  annoy- 
to  the  passengers,  and  in  the  other 
a  considerable  loss  in  money  to  the 
Many  of   the  visitors  to  the 
Palace  and  other   places  on   the 
•bridge  lines  did  not  return  to  their 
until  four  and  five  in  the  mom- 
ig,  and  the  Gk'eat  Eastern  and  Southend 
omraiiies  must  have  lost  a  considerable 
OB  Dj  the  blocking  of  the  line  during  the 
■i|y  part  of  the  day.      Both  accidents 
pear^  to  have  been  caased  by  defective 
piallingmd  interlocking  arrangements, 
tl  aa  aaamination  of  the  latter  will  serve 
point  tlie  moral.  From  Fenchurch- street 
fife^pnijf  tlie  tniffi<?  is  worked  on  two  up- 
lea  nSooe  down  line — i^e  three  branch- 
rOOBb  ^     TSLr^O.  600. 


mg  ofE  into  four  at  the  junction,  an  up  and 
down  on  the  Bow  extension,  and  an  up  and 
down  on  the  Blackwall  line.  Trains  coming 
up  on  the  Bow  extension  for  either  of  the 
up  lines  must  cross  the  down  line  at  one 
point  or  another,  and  as  they  are  necessarily 
eoing  at  slow  speed,  having  only  just  started, 
there  is  Httle  possibility  of  a  serious  colli- 
sion ;  but  owing  to  the  absence  of  inter- 
locking points  and  signals  there  is  every 
possibility  of  a  '*  pitch  in,"  as  it  is  called, 
which  may,  as  on  this  occasion,  result  in 
serious  loss  of  traffic.    A  North  Woolwich 
up  train  was  crossing  the  down  line  just  as 
a  Southend  down  train  was  entering  the 
station,  and  the  result  was  a  collision,  much 
excitement  and  some  injury  to  the  passen- 
gers, and  a  block  of  about  three  hours 
during  the  busiest  part  of  the  day.    Now, 
this  accident  could  not  have  happened  had 
the  points  been  interlocked  with  tne  signals, 
the  cost  of  which  arrangement  would  pro- 
bably have  been  covered  by  the  fares  the 
company  were  obliged  to  return  and  refuse. 
For,  assuming  the  up  train  to  have  started 
against  its  signal,  it  would  have  gone  to 
the  left  instead  of  the  right,  and  would 
have  crossed  the  down  line  at  a  point  clear 
of  the  incoming  train.    Similarly,  had  the 
down  train   run  against  the    signal,  the 
points  would  have  been  so  set  that  it  would 
have  taken  the  wrong  road,  but  it  would 
have  been  left  clear  of  the  outcoming  ti*ain, 
and  in  either  case  the  delay  would  have 
been  slight,  and  no  damage  would  have  been 
done.    The  lesson  is  easily  learnt,  and  pos- 
sibly the  loss  of  revenue  will  in  this  case 
lead  to  an  alteration  that  should  have  been 
made  long  ago,  if  the  "  penny  wise  "  policy 
had  not  the  lead  of  the  *' pound  foolish.^' 
Third-class    passengers    wul    thank    Mr. 
Calcraft  for  calling  attention  to  the  want 
of  padding    in   the  carriages    allotted  to 
them.      £^  appropriately  points  out  that 
third-class  coacnes  are  defective  as  regards 
comfort  and  safety  when  compared  with 
first  and  even  second-class  carnages.    The 
first-class  passenger  is,  in  slight  collisions, 
saved  from  any  severe  contusion  by  the 
wdl- stuffed  and  padded  linings  of  his  car- 
riage,   but   the   third-class  passenger  has 
nothing  but  hard  boards  to  bump  against. 
It  Is  true  that  some  companies — ^for  instance, 
the    North-western — do    give  their  third- 
class  passengers  a  comfortable  seat  and  a 
padded    back  rest,    but   the   majority  of 
third-class  coaches  are  nothing  but  var- 
nished wood,  and  some — the  South  Western 
Richmond  line,  for  instance — little  better 
than  cattle-trucks.    Why  this  should  be  so 
is  a  puzzle,  for  third-class  passenger  traffic 
pays   best,  and   the   first  financier  in  the 
world,   Mr.   Gladstone,  long  ago  advised 
railway  companies  to  stick   to  the  demo- 
cracy.   It  cannot  be  the   cost,  for  that  is 
merely  nominal,  but  it  may  be  that  some 
vague  idea  floats   in   the   minds   of  the 
directors  that  the  travelling  public  will  be 
driven  from  the  third  into  tne  second  and 
first-class  coaches  by  the  want  of  comfoi*t 
in  those  set  apart  for  them.    By  this  time 
they  have  lived  long  enough  to  know  better, 
and,  with   the  Mimand   and   the   North- 
western taking  the  lead,  we  may  yet  hope 
io  see  a  universal  improvement. 

Capt.  Gulton  and  Mr.  Westinghouse  have 
been  continuing  their  experiments  upon  the 
Brighton  line,  and  we  await  the  official  re- 
turns of  their  results  before  commenting 
on  them  at  length.  The  general  result  is 
to  show  that,  while  it  is  always  an  advantage 
to  bring  the  maximum  retarding  force  upon 
the  wheels  as  speedilj^  as  possible,  any 
brake  apparatus,  claiming  to  be  the  best 
must  be  capable  of  reducing  the  force  as 
the  speed  slackens.  At  60  miles  an  hour 
it  was  found  practically  impossible  to  skid 
the  wheels  with  the  maximum  force  of  the 
brake3  applied  instantaneously,  but  skid 


brakes  were  applied  with  a  force  equal  to 
1'64  of  the  weight  on  the  wheels;  but, 
in  these  experiments,  the  value  of  the 
reducing  valye  was  clearly  exemplified, 
as  the  pressure  was  reduced  as  the 
speed  decreased,  and  it  was  found  pos- 
sible to  prevent  skidding  by  a  judicious 
use  of  the  brake-power  at  command.  The 
experiments  also  demonstrated  the  supe- 
riority of  cast  iron  over  wrought  iron  brake 
blocks,  for  at  the  moment  of  skidding  fdth 
the  latter  the  shock  was  tremendous,  and 
even  dangerous — the  wrought- iron  blocks 
wearing  the  tires  in  a  remarkable  way, 
to  the  extent  of  tearing  small  pieces  out  of 
them,  and  roughing  the  surfaces  in  a  very 
destructive  if  not  dangerous  manner.  On 
the  contrary,  the  cast-iron  blocks  left  the 
tires  clean  and  smooth.  Further!  experi- 
ments are  to  be  made,  and  the  London  and 
Brighton  Company  deserve  the  thanks  of 
the  community,  and,  above  all,  of  the  rail- 
way world,  for  the  public  spirit  they  have 
shown  in  placing  the  means  of  making 
them  at  the  disposal  of  Gapt.  Douglas  Gal- 
ton  and  Mr.  Westinghouse.  We  hope  still 
to  see  the  brake  question  set  at  rest  by  a 
competitive  trial,  carried  out  at  the  same 
time  on  parallel  lines  of  rail,  for  we  believe 
it  is  the  only  way  to  convince  those  who 
still  doubt 


HIGHWATS  BILL  ft  LOCOMOTIVES. 

^HE  restrictive  legislation  that  has  pre- 
-*-  vented  the  development  of  the  road 
locomotive  still  prevails,  and  the  Highways 
Bill  of  1878  does  little  more  than  modify 
the  almost  prohibitive  enactments  of  1861 
and  1865.  Certain  sections  of  the  Acts 
passed  in  those  years  are  repealed  by  the 
new  bill,  which  has  become,  or  will  doubt- 
less soon  become,  law,  and  in  their  place  we 
have  the  following  rules  and  regulations. 
By  the  new  bill  it  is  proposed  to  make  it 
unlawful  to  use,  on  any  turnpike  road  or 
highway,  locomotives  that  do  not  comply 
with  the  following  provisions : — A  locomo- 
tive weighiuj^  not  more  than  three  tons, 
providing  it  is  not  employed  to  draw  a  car- 
riage or  waggon,  may  have  tires  of  not  less 
than  three  inches  in  width,  but  for  every 
ton,  or  fraction  of  a  ton,  above  that  weight 
the  width  of  the  tire  must  be  increased  by 
one  inch.  A  ten- ton  locomotive  must,  then, 
in  future  have  wheels  with  tires  lOin.  wide ; 
and,  so  far,  there  is,  bearing  in  mind  the 
usual  character  of  country  roads,  nothing 
of  which  to  complain.  But,  if  the  locomo- 
tive is  employed  to  draw  a  waggon  or  car- 
riage, the  next  provision  declares  that  it 
must  have  driving  wheels  the  tires  of 
which  are  not  less  than  2in.  for  every  ton 
that  ilie  locomotive  weighs;  a  10-ton 
engine  would  therefore  require  wheels  20in. 
broad  in  the  tread.  Except  under  special 
circumstances,  no  locomotive,  the  width  of 
which  exceeds  9ft.,  or  j^eiffhing  more  than 
14  tons,  can  be  legally  worked  over  common 
roads ;  and  the  driving-wheels  of  all  loco- 
motives must  be  cylindrical  and  smooth- 
soled,  or  shod  with  diagonal  bars  not  less 
than  Sin.  wide,  nor  more  than  fin.  deep. 
These  cross-bars  must  extend  over  the 
whole  width  of  the  tire,  and  they  must  be 
placed  so  close  that  not  more  than  3in.  of 
space  shall  intervene  between  any  two  bars. 
The  exact  weight  of  the  engine,  including 
that  of  the  necessary  coal  and  water,  must 
be  legibly  marked  on  some   conspicuous 

?art  in  letters  not  less  than  lin.  in  leneth. 
'hose  are  the  principal  provisions  of  a  bill 
prepared  by  Mr.  Sclater  Booth  and  Mr. 
Salt,  which  a  body  of  gentlemen,  few  of 
whom  are  practical  engineers,  are  requested 
to  criticise  into  a  suitable  Act,  that  shall 
protect  the  interests  involved  without 
hinderii^  the  utilisation  of  road  locom.^^- 
tives.    Wo  one  ^vsjkws^'^a  S}os^  ^Oafc^^^'-oaRA^ 


braKe3  applied  mstantaneousiv,  out  sna-   tives.    jNoone^vsj^yiwj»^Ai2aj^^vi»  *^^^^^^^'- 
ding  took  place  as  the  speed  decTeaa%flLA'P«i^aaMSiL\»  ^wsSX  ^^esvseafc^  "^"^"^^    v^4x^« 
At  50  miles  skidding  occurred  ^^lea  t\i^\T«Bfcna\.^'!i  \xi\jtQS«>RN^^T>.  ^^.  «a.^  >»fBcs^^«^ 
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TOntionj  hut,  wbile  ao  mnch  power — all 
power,  in  fact — is  placed  in  tlicir  hundd,  ia 
it  too  much  to  expect  that,  on  technical 
matters  of  this  nature,  ther  should  call  to 
tlieir  aid  the  evidence  of  eij)ertB.  The 
limit  of  3in.  for  the  width  of  tires,  and  of 
lin.  for  each  ton  in  the  weight  of  locomo- 
tive, is  a  role  that  can  be  easily  understood, 
and  is  prohabi;  as  good  a  measurement  as 
conld  havo  bcOT  decided  upon  by  anj  com- 
mittee of  exports,  bnt  why  Bhould  it  be 
doubled  when  the  locomotive  is  required  to 
draw  a  waggon  ?  The  answer  is,  of  course, 
ttxat,  with  a  load  behind,  the  wheels 
of  the  locomotive  are  more  likely  to 
tear  up  the  surface  of  the  road,  and 
at  first  sight  the  rule  appears  to  he  a 
good  one;  but  a  little  examination  into 
details  wiU,  we  think,  put  another  face  on 
the  matter.  The  wheels  of  the  traction 
engine  are,  it  will  he  observed,  to  be  cylin- 
dnc^,  and  in  a  10-ton  locomotive  will  be 
20in.  across  the  tii'O,  the  outside  eilges  of 
the  two  driving  wheels  not  being  more  than 
9ft.  apart.  We  have  thus  what  we  may 
regard  as  two  cylinders,  the  centres  of  the 
circumferences  of  which  are  between,  sav, 
6  and  8  feet  apart.  'Sow,  if  it  is  absolutely 
necessary  that  the  tires  should  be  20in. 
wide,  it  IS  equallv  neceasaiy  that  the  road 
should  he  level ;  but  we  know  that  all  roads 
must,  for  the  sake  of  carrying  off  rain,  have 
a  rounded  contoar,  and  we  see  at  once  that 
it  is  practically  impossible  for  the  20in. 
tread  of  the  wheel  to  bear  over  its  whole 
surface,  except  perhaps  when  the  road  is  in 
a  soft  state,  and  then  the  kneading  action 
of  the  broad  wheel  will  probably  do  more 
damage  than  the  narrower  tread  of  a 
smaller  wheeL  Such  legislation  is,  there- 
fore, a  blunder,  for  the  simple  reason  that 
makers  of  traction  engines  are  not  likely  to 
construct  machines  having  wheels  with  too 
narrow  tires,  but  they  will,  on  the  contrary, 
in  proportioning  their  locomotives,  adopt 
those  dimensions  which,  from  practicaJ 
experience,  they  know  to  be  best.  The 
duration  of  the  machine  is  of  as  much 
importance  as  that  of  the  road,  and,  though 
the  maker  will  naturally  give  the  machine 
the  first  place,  the  road  on  which  it  is  to 
run  is  ho  much  a  part  and  parcel  of  it  that 
he  is  compelled  to  take  it  into  consideration 
in  working  out  his  design.  As  it  is,  the 
heavier  examples  of  road  locomotives,  with 
tires  of  20  and  24in.  width,  will  be  subjected 
to  severe  strains  when  running  over  high- 
pitched  loads,  and  the  road  itself  will,  we 
Mlieve,  be  more  seriously  damaged  than  it 
would  have  been  by  the  passage  of  narrower 
wheels.  The  pennisBion  to  use  diagonal 
bars  across  ihe  tires  reads  strangely  in  a 
bill  that  insists  on  extra  wide  tires ;  and  the 
manner  in  which  that  permission  is  granted 
is  evidence  of  the  absence  of  technioal 
skill  in  those  who  drafted  the  bill.  Instead 
of  stipolating  that  the  faces  of  the  bare 
should  present  a  certain  area  within  given 


•  definition  of  diagonal 
offered,  and  the  spaces  between  the  bars 
may  he  anything  from,  say,  |in.  up  to  3in. 
It  IS  obvious  that  the  bars,  to  be  diagonal, 
need  only  he  very  slightly  out  of  the  line  of 
the  axis,  BO  that,  practically,  the  permission 
to  use  them  savours  very  much  of  the 
"  meddling  and  muddling  "  that  has  always 
characterised  legislation  in  connection  with 
stefftn  carriages.  Even  in  so  simple  a 
matter  as  framing  a  clause  stipulating  that 
the  weight  of  the  engine  shall  he  marked 
in  plain  characters,  those  who  drafted  the 
bill,  those  who  "  amended  "  it  in  committee, 
and  those  who  permitted  it  topass  its  third 
reading,  are  alike  incapable  of  patting  the 
provision  into  language  that  cannot  be  mis- 
nnderatood.  According  to  the  clause,  the 
"  exact  and  true  weight  of  aiocomotive,  in- 
cluding necessary  water  and  coals,  shall  be 
legibly  written  in  letters  of  not  less  than 
Jin.  in  length;"  but  we  need  scarcely  point 
oat  to  our  readers  that  what  is  wanted  is 


that  every  road  locomotive  should  have  its 
maximum  weight  indicated  in  large  fignres. 
The  "  exact  and  true  "  weight,  if  correct  at 
the  time  of  starting,  cannot  be  "  ezaot  and 
true  "  when  half  the  journey  is  completed, 
unless  the  engine  is  frequently  stopped  to 
take  in  fuel  and  water.  The  "  exact  and 
true  "  weight  will  doubtless  be  understood 
to  mean  the  weight  in  running  order,  and 
the  point  is  scarcely  worth  commenting 
upon  if  it  did  not  serve  to  expose  the  want 
of  knowledge  of  those  who  are  called  upon 
to  make  Acts  of  Parliament.  Credit  is  due, 
however,  for  the  repeal  of  the  absurd  regu- 
lation that  a  man  should  precede  the  engine 
by  60  yards,  and  carry  a  red  fla^.  He  was 
also  to  help  timid  horses  and  timid  riders 
past  the  locomotive,  and  was  yet  liable  to  he 
summoned  if  he  was  not  60  yards  in  front 
of  the  engine.  Doubtless,  some  latitude 
would  have  been  allowed,  but  if  the  letter 
of  the  law  had  been  adhered  to,  the  fiagman 
must  either  give  up  his  60  yards'  limit  or 
refuse  to  assist  Hders  past  the  engine.  A 
little  pRictical  experience  demonstrated  the 
absurdity  of  the  provision;  the  red  flag 
was  probably  a  greater  source  of  alarm  to 
horses  than  the  engine,  and,  moreover, 
when  the  man  was  c^led  upon  to  assist  in 
leading  horses  he  had  only  one  hand  for  the 
work,  for  he  could  not  drop  his  flag.  The 
t  amusing  feature  of  the  clause,  how- 
,  was  the  manner  in  which  horses  end 
riders  following  tho  engine  were  ignored. 
The  fiagman  waa  to  give  notice  of  its 
approach,  but  those  who  wanted  to  pass  it 
in  the  same  direction  were  left  to  their  own 
devices,  as  it  was  scarcely  possible  to  attract 
tho  attention  of  a  flagman  more  than  60 
yards  ahead  of  them.  According  to  tho 
new  bill,  an  attendant  must  always  accom- 
pany the  locomotive  on  Foot  while  it  is  in 
motion,  and,  if  required,  must  assist  horses, 
and  carriages  drawn  by  horses,  in  passing 
the  engine.  There  is  nothing  positively 
objectionable  in  that  elanse,  though  it  is 
difficult  to  see  why  the  attendant  should  he 
compelled  to  walk.  As  a  matter  of  fact,  he 
will  ride  during  the  greater  pai-t  of  the 
time,  and  walk  only  when  some  one  is 
looking.  Bearing  in  mind  for  what  pur- 
poses road  locomotives  arc  used,  and  the 
scenes  of  the  greater  part  of  their  labours,  it 
seems  a  needlessly  troublesome  provision  to 
insist  that  "every  locomotive  used  on  any 
turnpike  road  or  highway  shall  be  con- 
structed on  the  principle  of  consuming  its 
own  smoke."  The  meaning  of  the  clause 
is  not  very  definite,  unless  it  may  be  taken 
literally.  It  is  easy  enough  to  construct  a 
locomotiveon  the"  principle  of  consuming 
its  own  smoke,"  but  it  is  not  always  pos- 
sible to  work  it  without  giving  off  smoke. 
If  it  is  Intended  that  all  locomotives,  when 
working  upon  roads,  shall  consume  their 
smoke,  and  we  suspect  that  is  the  meaning 
of  the  clause,  a  quite  unnecessary  restric- 
tion will  be  placed  upon  them.  Thedesignei 
of  an  engine,  for  the  sake  of  economy,  will 
BO  arrange  his  furnace,  and  the  driver  will 
so  regulate  hia  fire,  that  the  smoke  given 
off  unconsumed  will  be  a  very  small  quan- 
tity, which  cannot  possibly  be  a  nnisance  in 
a  country  road,  and  is  of  small  moment  in 
a  town;  but  it  would  surely  be  sufficient  if 
the  clause  were  made  compulsory  only  when 
the  locomotive  is,  say,  within  50  yards  of  a 
dwelling.  An  odoriferous  and  pestiferous 
ditch  is  permitted  to  widely  distribute 
disease,  it  may  he  death ;  but  a  little  smoke 
because  it  is  visible,  must  be  put  down — 
no  matter  at  what  expense  and  at  what  in- 
convenience. The  smoke  might  possibly 
help  to  destroy  the  diseoee-germs  of  the 
ditch,  but  that  is  a  consideration  not  yet 
appreciated  by  our  legislators.  There  are 
signs  of  better  things  in  the  future,  for 
more  than  one  noble  lord  has  ventured  to 
express  the  opinion  that  the  dangers  of 
steam  carrL^^es  in  the  streets  have  been 
much  exaggerated,  and  such  expressions  of 


opinion  filter  rapidly  downwards.  The  Uw 
relating  to  locomotives,  and  to  ■team  on 
common  roads,  has  now  heea.  amaided  ud 
patched  in  so  many  places  that  it  is  time  i 
brand-new  Act  waa  paaaed.  The  presoit 
bill,  or  rather  the  clauses  added  to  uie  unr 
Highways  Bill,  is  evidence  that  the  qnetticm 
is  not  regarded  with  sa  mnch  distnutu 
formerly  charaeterised  the  Acta  relating  |o 
road    locomotives;    while    the  i 


more   vridely   known.      They  wfl 
regarded  aa  neeeasitles  of  the  times,  but,  ve 
suspect,  until  that  is  the  general  opiaiM, 
no  satisfactory  Act  regulating  the  emplir 
ment  of  steam  on   common  roads  mil 
passed.      


'   U 


THS    OSQAK:    A    COXPBXEEIHm 
TB£ATISS  ON  ITS  MANUT  ACTim  J 
PBOCdUAIh  AND  LODaXSHT.* 
Br  JoBv  Watsok  Wawux, 

AmiaaU  tf  Uu  OoII«t(  (tf  Ort«H^  LtUm. 

PART    I.-GEHERAL    TREATMEHT  U  J 
MAHUFACTURE. 


— 1 ;  /niurinjf  always  the  sama  amoantof  ■M 
to  the  Pipes.  2 ;  Making  the  show  of  uitf 
tionalEuob.  The  first  is  always  seeondiflto 
Pipe  be  BufScient^  winded  from  aiA  Wa 
{iteDep.  of  SounDBOABDs) :  the  weaaiiin 
piece  of  aham  unworthy  of  any  tnu  BdSAk 

C,  c  It  may  be  mentioned  that  mne  Im 
objected  to  this  continuation  of  ui  IiiMM|lih 
OT  Short  Stop  by  Orooviug  into  tiaBmt 
another  one  which  is  complata,  giviif  tfl 
reason  that  the  Stop-Handfe  is  tbesndili 
convey  a  false  statement.  Among  UiMHf 
be  mentioned  Mr.  W.  H.  Chtti,  tk*  M. 
known  Organiat  and  Organ-buililit  el  Uk 
napolis,  Ind.,  U.S. ;  aee  page  58  of  Ui  *W 
line  of  the  Pipe  Oi^pn."  That  lath  K^ 
aie  held  is  only  honouiable,  but  Itii  nIaH 
to  observe  that  only  two  parties  aa  kb<— t  '*Jt: 
—the  purchaser  and  tho  player;  tin  lw«  ^ij 
can  be  and  should  be  supplied  withthaMriM' 
of  Pipes  in  each  Register,  the  lattB*"  — 
find  them  out  for  himself,  and  tiie  ccsi — ~  __^ 
of  the  diminisbed  number  of  Hsudhl  «  e- 
remain  with  him. 

d.  I   think,  therefore,   that  witbo^JJ 
further  expenditure  of  worda,  we  nsj  MT   n 
lay  down  that  Borrowing  by  Qroov«6in^ 
or  incomplete  Stop  is  not  only  jKpaWlh'* 
decidedly  adviiabU. 

d.  d.  It  may  be  mentioned  here  fii*^'**J 
Choir  Organ  the  flnishing  of  the  Opnit' 
Ten  C,  and  borrowing  the  remaindsInM*' 
Stopped  Diap.  ia,  in  some  caam,  actaaP"  "" 
ferabl^,  even  for  affect  (*m  JJWp.  of  Sn 

e.  In  some  casea  the  bottom  of  thi  -.-  . 
haa  been  partly  borrowed  from  aomtSMW' 
in  frequent  nee,  by  mnUng  the  sctoil  E^» 
the  former  merely  a  Quints  the  16  ''■'''^l 
therefore  obtained  by  nnUtaitt  tons,  ial^' 
ample  occuia  hi  the  North  Caat^tfi^m 
Cborch.  Weatfield,  Masa..  U.S.;  ^ !<*■* 
Weatfleld,  U.S. 

The  apeciea  of  Burrowing  that  »—  - 
obtaining  two  or  more  notea  from  com  Pifa  V'* 
be  treat^  of  in  Depart,  of  Pi^u. 

e>fl.  The  only  other  form  of  Jwsilu. ,  _ . 
ing  neoesaary  to  notioe  here  la  that  of  (i^ 
pletion  of  an  entire  Manual,  whieh  iaJwt* 
ita  downward  compass.  This,  too,  it  enMi' 
ingl7  valuable  in  the  case  of  ebcsp  J^^** 
menta,  if  done  with  discretion ;  thw^  ia  ^~~ 


coorae,  go  through ;  bat  then  L 
no  neceaait;  whatever  for  the  Swell  to  dan 
provided  only  that  it  go  as  Ear  aa  Qsn.  0.  !*• 
Swell  ia,  in  aian;  reepects,  asMPtially  nut  t* 
supplement  the  Psdale  (m*  1S7,  t.) :  the  MW 
great  expense  of  the  7  bottom  B0t«  ii  MM 
much  added  to  by  the  Boaiuif,  the  pteartta* 
at  least  one  DaubU  (ict  SpicmcATion)  nB 
further  iacreaaingcoatj  Ua  FtesI  rssf t  ^arf^ 
illy  finiihei  at  Gam.  O,  and  the  shacteHW* 
"      "  Aa  rwHI  bIIaw  of  a  asfls 


uJlMoai. 
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The  completion,  therefore,  of  tba  9irell 
casM  bj  bomHTing  from  the  Choir,  or 
T  not  present  on  a  niilabU  portion 
it.  fondahes  &  moat  valaiible  expedient. 
Examples  of  borrowing  the  bottom  o 
ier  are  too  numeruus  to  require  h<?ro  any 
icalarintion.    It  is  only  within  the  laat  20 

I  that  tlie  necesait;  of  having  the  Swell  Org. 
nple  ran^  has  been  fairly  realised  i  conse- 
,tljr,  aloioet  all  out  old  Inatruiaentj  borrow 
ower  portion  of  aome  one  Section.  The 
on  moat  osaiilly  ahortened  wiu.of  course, 
Swell,  and  where  a  Choir  Organ  was  also 
Kit  the  effect  of  the  break  wiis  not,  ob- 
ily  Tery  offensive,  (or  the  Swell  borrowed 

Choir;  but  where  tho  Manuals  were  Great 
Swell,  as  was,  and  will  in  the  Future  be  atill 
k  th«  oase,  the  usual  method  wbm  to  borrow 
.  the  enUre  Great.  It  need  hardly  bo 
ted  out  how  rer;  oEenaiTc  a  treatment  this 
th  a  Swell  desconding  no  lower  than  Ten.  C, 
he  Vocal  ranzc  is  constantly  passing  below 
note,  andnnksB  great  i^aulion  be  observed 
dreadful  jjra  J  res  itD  as  often  result. 
As,  however,  the  importance  of  the  Swell 
tue  better  reoogciaed  this  trul;  barharoas 
dient  waa  abaiidoned  ;  and  when  a  Choir 
in  did  not  exist,  either  the  Stopt  Diap. 
le  Swell  was  continued  {sometimea  with  the 
ition  of  the  Principal)  throughout,  gene' 
f  cataide  the  Swell  Box.  or  a  yortiou  oiUy  of 
QTeat  wna  uaed,  b;  being  provided  with  a 

II  sepuMte Pallet.  Strange t«sa.y,howeTar, 
importuios  of  this  point  seems  to  have  been 

wn  Builders  than  by  those  who  would  claim 
i^er  poaition.    The  luBtroment  built  for 
wish  Church,  Ashford.  Kent,  somewhere 
it  40  years  ago,  by  (if  I  rightly  recollect) 
ingtoD,  had  its    Swell    Stopt    Diap.  and 
icipal  both  continued  to  bottom  outside  " 
I  while  the  Instnimenls  in  St.  John's,  U 
,    and  St.  Margnret's,   Canterbury,  both 
^    beautiful    spocimans    by    Gray    and 
laon,  are  yet  each  disfigured  with  this  truly 
Nva  break.      The  (ortoer  baa  just  been 
id«lled,   bnt  I  do  not  know  whether  this 
cnlar  part  has  received  attention.    Both 
na  are.  comparatively  speaking,  new. 
In  the  much  anmller  and  less  pretenti 
Tlment  latel;  erected  by  the  same  ftrin 
tgate  Church,  Canterbury,  t^e  defect  haa 

remedied,  the  Swell  below  Ten  C  acting 
on  the  Great  Stopt  Oinpaaon.  The  aamc 
vod  is  constantly  adopted  by  Hill  ;  an 
Jice  is  fnmished  by  5t.  John's,  iKmgaide. 
It  now  remains  to  consider  the  plan  ol 
UJtT  BoRBowiNo— that  is,  when  the  por. 

borrowed  io  au  eeaeatinl  one,  This  pLin 
rder  may  itself  he  divided  into  two  :- 
B  tie  borrowing  is  from  one  CLivii 
ijier;  Sad,  when  it  is  from  the  same  Clavier, 
he  flrat-named  the  borrowing  taay  obviously 
a  unison,  or  some  octave  or  other  note  at 
aore.  In  the  eecond  it  will  be  apparent 
ithe  borrowing  must  be  at  a  different  pitch 
ve  of  tone. 

It  will  now,  perhaps,  be  well  to  giva  some 
iiplea  of  each  Variety. 
itoaest  of  ftoiTDirinp  from  different  Ctorier. 
By  Cau.-Colt.  Abbey  of  St.  Denis,  near 
I :  enljra  Clavier  des  Bombardea  borrowed 
Oieat 

Clarke,  Indianopolis,  lad.,  U.3.  Jarvia 
teptiat  Church,  Toronto :  Violoncello  and 
ocU  of  Fedale  can  baatpleaaareplacedon 


la  portion  ol 


Orm.  Bt.  John  the  Baptist,  Kensington, 
m :  Contra  Fagotto  of  Pedale  borrowed 
same  atop  in  Swell. 

lyflrayondDairijon.  CityHall,  Glasgow  : 

heaviest    Stops   of   the  Great   can   be 

ilajed   from  the   Swell  Manual.     Town 

Leeds  ;  the  Echo  of  six  Stops  can  be 
teitJier  on  Solo  or  Choir  Clavier ;  aJso 
Sceat  can  be  at  pleasure  plac<^  on  Swell. 
Worrit  (B»nf).  St.  Andrew's,  UndershaFt, 
n !  7wo  lowest  octaves  of  Choir  borrowed 
Qnftt.      St.  Peter,  Mancroft,  Norwich! 

Open  and  St  Diap.  and  Prin.  borrowed 
itmut  below  Ten.  D.  Salisbnry  Cathedral : 
DUd   Oreat,   really   tilmoet   a   duplicate 


O.  By  Hitl.  Town  Hall.  Birmingham  :  whole 
of  Solo  borrowed  from  Choir  and  Swell. 

By  Jaaet,  H.,  Loaiion.  Parish  Church, 
Bridgonorth  (Speciflc.  by  the  Organist,  Mr. 
Skeffington) ;  two  Swell  Beeds  borrowed  from 
Great  St,  Peter's  Wes.  Cliapet,  Canterbury  : 
lower  portion  o(  Great  Double  borrowed  from 
Pedal  Pipes  (I  have  called  this  Primary  because 
of  the  great  importance  of  the  Double). 

p.  By  RadcUgand,  Sayar,  Leedi.  St.  Jude't 
Leeds :  bottom  oct.  of  Choir  Dulciana  borrowed 
from  Fed.  Violonoello.  The  Dulciana  being  a 
chief  stop  of  the  Choir,  this  cornea  theoceticaJlj 
under  the  diriaion  of  Primary  liorrowing- 

By  SekvUe,  FaaliatalU.  Exchange  Boom, 
Northampton :  Fudale  Bourdon  and  Flute 
borrowed  from  Manual  Great. 

q.  By  Smith,  Bristol.      St.    James,    Bristol 


T,  Bj  SaetsUr.  Lynn  Eegis,  Norfolk :  Swell 
below  Ten.  F  borrows  Chmr  St.  Diap., 
Dulciana,  and  Flnte,  whicli  are  kept  distinct 
for  that  pnrpoae. 

S.  By  Walcter,  l/Udungiburg.  TJlta  Cathedral 
whole  ot  Solo  borrows  from  various  parts  of 
remainder  of  Instrument. 

By  ironnnn,  J.  W.,  Fariivgdon.  Organ  for 
Mr.  M.  Bradley:  Pedale  Prindpol  borrowed 
from  Great  Open  Diap. 

t.  B;  TTUtsUy.  Chester.  Cheater  Cathedral : 
Solo  Tromba,  Diap.  Harmonic,  and  Flute  Har- 
monic borrowed  from  Great. 

TL  /nj(cince«o/6orroimni(  from  aame  Clavier. 
This  treatment,  which,  for  a  variety  of  reasons 
to  be  preiently  pointed  out,  is  really  the 
best,  and  indeed  perhaps  the  only  legitimate 
variety  of  Primary-boiTowing,  bos,  strange 
to  say,  been  ooinparatively  little  attended  to 
only  one  example  oE  real  importance,  bo  far  ai 
author  is  aware,  existing  at  the  present  time 
one  reason,  doubtless,  being  that  many  of  the 
effects  of  Borrowing  on  a  single  Ckvier  can  be 
as  effectively  and  more  simply  obtained  by 
those  very  useful  expedients,  Octave  Couplers. 

T.  The  example  in  (juestion  ia  furnished  in 
the  large  Organ  by  Gray  and  Davison,  in  the 
Town  Hall,  Leeds.  It  ia  confined  to  the  Solo, 
and  the  method  is  ae  follows  :^The  Solo  Organ 
proper  has  0  Registers,  hut  7  additional  K  nobs 
give  combinations  ol  j^tticular  Stope  of  the 
said  0;  thus.  No.  10  gives  Clarinet  and  Stt. 
Flute,  but  the  latter  in  its  super  octave,  the 
effect  being,  of  course,  of  an  8[t.  Clarinet  and 
4ft.  Flute  combined ;  and  No.  15  gives  Flute, 
Clarinet,  luid  Bassoon,  but  the  first-named  in 
the  4rt.  pitch,  and  last-named  in  the  16ft.  piti;h, 
the  effect  being  that  ot  Flute  4Et,  Clarinet  8ft., 
and  Contra  Fagotto  Ifift. 

As  the  Leeds  Instrument  ia  one  of  con- 
siderable sise  and  importance ;  and  furnishes,  as 
just  said,  almost  the  only  existing  noteworthy 
instance  of  borrowing  on  a  single  Clavier  or 
Section:  considering  al>io  the  somewhat  pecu- 
liar circumstance  under  which  the  Organ  ciime 
into  existence,  and  the  Tery  atrong  terms  of 
eulogium  in  which  its  Solo  Section  haa  heen 
spoken  ot — it  will  perhaps  be  as  well  to  give 
this  example  of  Borrowing  a  more  extended 
examination. 

W,  The  Solo  proper  of  the  Leeda  Instm- 

t,  then,  conaiste  of  the  following  S  Eegiaters : 

Bourdon  (8ft),  Concert  Flute  Harmonic  fSl, 
PicDolo  Earmonie  (4),  Ottaviua  Harmonio  (2), 
Clarinet  (8),  Cor  Anghiis  and  Bassoon,  Frte 
Retd  (8),  Troraba  (8),  Ophicleide  (8). 

X,  The  combinations  by  Borrowing  are  as 
follows ! — 10.  Clarinet  and  Flute  in  octaves ; 
11.  Oboe  and  Flute  in  do.;  12.  Clarinet  and 
Baaaoon  in  do. ;  13.  Clarinet  and  Oboe  in  do. ; 
14.  Oboe  and  Saasoon  in  do. ;  16.  Piute,  Clari- 
net, and  Bassoon  in  donble  octaves ;  16.  Flute, 
Oboe,  and  Bassoon  in  do. 

y.  Thedesignandeffectotthetreatmentwill 
)  sulBciently  apparent  and  dear  on  referrisg 
to  Noa.  10  and  IS  just  described;  audit  cannot 
be  denied  that  the  scheme  poaaesses  both 
novelty,  ingennity.  and  a  ceruin  amount  of 
eSectiveneas.  But  it  can  hardly  tail  that  its 
merit,  whatever  it  may  be,  will  be  really  les- 
sened by  the  most  faulty  and  injudiciously 
landatory  notice  or  deocription  put  toiwail  ^3 


the  anthoritioe,  and  from  which — inserted  into 
the  "Choir" — the  foregoing  list  ie  taken:  it 
will  be  only  necessary  here  to  notice  the  por- 
tion referring  to  the  Solo  Organ. 

Z,  This  writer,  after  making  the  extremely 
questionable  statements  that  the  Pipes  of  the 
Organ  gain  from  20  to  30  pec  cent,  in  intensity 
by  being  placed  horizontally  (see  full  analyaiSj 
GxH.  Akb,),  and  that  the  Cor  Anglais  is  the  best 
imitative  Bassoon  that  haa  been  yet  achieved 
by  the  Organ-builder — proceeds  (it  mntt  ba 
understood  that  the  present  author  has  not  the 
least  knowledge  as  t«  who  he  is)  to  make  the 
perfectly  astounding  assertion  that  the  effect 
of  Stops  combmej  in  this  way  ia  very  diffe- 
rent from  that  produced  by  the  union  of 
ordinary  onea  of  different  size  of  tone.  Will 
that  deacriber  ba  kind  enough  to  explain 
how  ?  The  example  ho  gives  shows  conclu- 
sively how  hia  enthusiasm  haa  obscured  such 
(acuities  aa  he  may  possess ;  he  instances  a 
Cremona  of  8ft  combined  with  a  4ft.  Flute,  aa 
giving  as  different  an  effect  from  the  No.  16  of 
the  Leeds  SoloOrgan  as  two  ordinary  diirimilar 
Stops,  one  6  and  one  4  feet,  will,  from  a  simple 
ootave  struck  with  only  a  single  Slop  drawn. 

[33,  a.]  A.  more  absurd  and  emmaous  com- 
parison was  probably  never  in8tihit«d ;  it  ia 
incredible  that  the  desmber  should  not  have 
seen  that  the  No.  10  and  the  Choir  instance  ha 

gives  are  anuHy  idenKeatin  e^ect,  except  as  the 
Choir  differs  from  the  Solo.  The  Cremona  (or 
Cromome,  aa  it  by  rights  ought  to  be  written) 
will,  of  course,  not  sound  like  a  Clarinet,  nor 
Uie  Flute  if  an  ordinary  one  like  the  Harmonic 
species ;  also  it  is  quite  certain  that  a  Choir  on 
alin..wind  will  not  give  such  an  efftict  as  with 
6  or  7 ;  but  with  these  reaervations,  which  ara 
entirely  incidental,  and  have  nothing  to  do 
with  the  question,  the  effect  ia,  as  already 
observed,  idenlical,  except  that  in  the  latter 
case  it  is  obtained  in  a  luperior  because  a  mora 
limplt  and  direct  way  (««  further  in  TBEAtumT, 
24,  m.).  It  is  lamentable  that  a  person  poa- 
sessing  no  more  critical  acamen  than  is  dis* 
played  in  this  description  ot  the  Leeds  On^aa 
should  attempt  or  be  intrust^  with  the  task  ot 
Jacing  fairly  before  the  public  so  large,  and, 
a  many  respects,  ao  fine  an  Instmmant. 

b.  Aa  a  tact,  however,  the  Solo  arrangement 
of  the  Leeds  Organ  will  not  bear  even  a  slender 
analysis.  First  and  foremost  Noa.  10  and  11  ara 
nieleaa,  and  serve  only  to  additionally  elaborate 
an  olr^dy  too  complicated  Instrument ;  a  4ft, 
Flute  of  isDid  kind  (Rormonic)  being  already 
present,  the  simple  drawing  of  this  will,  ob- 
viously, give  the  effect  deaired,  without  the 
roundabout  way  of  borrowing  the  Stt.  Flute  in 
the  octave  above  1  the  same  thing  applies  to 
Nob.  13andl6so  tar  aa  the  Flute  is  concerned. 
There  remain  only  the  exceptional  Beed  effects, 
and  each  of  these  might  have  been  obtained  by 
the  aimple  disposition  on  the  Solo  Organ  of  a 
Contra  Fagotto,  lOtt.,  and  a  Super  Clarinet, 
4rt. ;  both  of  which  Eegiaters  may  be  regarded 
■  iply  indispensable  in  any  Concert  Organ 
ling  as  many  Sounding  Stopa  oa  doca  the 
Leeda  Inslmment— viz.,  93. 

C.  It  may  possibly  be  thought  that  I  have  in 
the  foregoing  been  unneoessarily  critical  or 
aevere,  that  the  Organ  ia  a  really  Bne  one,  that 
these  things  are  matters  of  opinion,  &c.,  &c. — 
all  very  well,  hut  not  altering  the  case  here  one 
iota.  The  Leeda  Organ  was  designed  under 
very  peculiar,  not  to  say  questionable  circum- 
stances r  the  acceptance  ot  a  scheme  prepared 
by  persons  who  can,  after  all,  be  regarded  only 
aa  amateurs,  in  preference  to  that  proposed  by 
who  had  (and  that,  too,  while  yet  little 
e  than  a  youth  in  years)  ahown  himself  a 
veritable  giant  iu  Organ  construction;  the 
naturoJ  indignation  of  the  latter  person,  the 
controversy  that  followed  (vide  Mutual  Qatetli 
of  ISS7),  (he  bitter  feeling  that  g^radnally  arose, 
the  recommendation  about  "  mrisoless  Throttle- 
valves  to  own  (personal)  lingual  organ." — all 
these  combine  to  render  it  not  only  justiflable, 
but  desirable,  that  the  Instrument  itself  be 
coretully,  strictly,  and  exhaustively  examined. 
'  I  a  luture  Part  the  entire  scheme  will  there- 
re  come  fully  under  notice. 
A.  It  may  be  laid  down  that  the  Leeds  Solo 
scbame,  though  undoubtedly  ingenious.  »»^ 
effective  (aaWaXivcni  ^itwiii.-s  «i^.a«B..^'o-'™ 
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oaitht  toboftTOided.  Gnnting  Uuit  the  mecha- 
uigm  i«  (ju  it  doubUeea  is)  of  the  moat  simple 
and  eSeotiTe  kind  tMBeible>  yet  atill  mechaiium 
there  mntt  be ;  and  this  even  with  the  ver;  best 
coiutmotion.  wtll  inevitablj  amoant  to  almost, 
If  not  qnit«,  the  cost  of  the  tvo  Be^ter^ 
named  (b.  ani«.) ;  and  when  all  is  done  the  Solo 
poaaesMS  no  mora  aotoRl  Stops  than  it  did 
Wore,  wh«T««B  the  addition  of  the  aforesaid 
two  Bcgitten  would   gna  a    moit    Talaable 

(Tob*  eoniimMd.) 


SOLVBLX  COTTON  ?0B  PHOTO- 
OUAPHEKS. 

AIT  ammoniacal  solation  of  a  salt  of  copper 
has  been  known  for  some  time  to  impart 
ertraordinary  gnalitiet  to  paper,  and  it  has  also 
(Men  Tised  for  diasolring  cotton.  For  some 
tetwon  at  other  this  proper^  ol  acting  as  a. 
•olrent  of  cotton  has  not  been  ntiliaed  so  fully 
as  it  might  be,  and  it  is  remarkable  that  greater 
use  has  not  been  made  of  it  in  the  work  of 
photographr.  M.  Ernest  Boiviu  calls  attention 
to  this  subject,  and  tells  na  that  in  his  opera- 
tiona  in  carbon  photography  with  dry  collodion, 
in  which.fllms  of  normal  collodion  are  emplojed. 
be  has  frequently  nsed  with  advantage  a  solu- 
tion of  ordinary  cotton  in  ammonia  liquor,  con- 
taining IB  per  cent,  of  bydrated  carbonate  of 
copper.  In  the  rapid  albumen  dry  process  it  is 
neoessary,  before  applying  the  albumen  to  the 
plat«,  to  coTfir  it  with  collodion,  which  forms  a 
kind  of  spongy  felt,  capable  of  retaining  a 
ftreat«r  quantity  of  albumen,  and  of  eqpalisinK 
the  fllm.  The  soluble  cotton  prepared  by  M. 
Boirin,  according  to  the  directions  of  Major 
Turaiune,  has  given  satisfactory  results.  It  is 
not  BO  easily  used  as  the  alcoholised  ether  collo- 
dion, hut  it  costs  much  lee*.  He  prepares  it  in 
the  following  manner : — In  ammonia  at   £2° 


Un ;  it  is  agitated,  and  after  solution  Stored 
through  asbeetoe,  or  decanted  aft«r  repose  in  a 
glasa-stoppered  bottle,  as  the  product  is  highly 
caustic.  It  we  desire  to  obtain  a  cotton  ad- 
hering more  strongly  to  the  plata,  or  opaline 
films,  add  to  the  caastic  solution  a  little  resin. 
To  ooyer  a  plato  collodionise  in  the  ordinary 
manner,  and  when  the  coating  is  thorough^ 
dry  immerse  the  plato  in  a  dish  of  water  acidu- 
lated with  nitric  add.  The  blue  print  produced 
by  the  copper  salt  disappears  rapidly,  and  a  few 
washings  will  be  found  to  leave  on  Uie  surfoce 
of  the  plate,  after  thorough  drying,  an  adherent 
coating  of  pure  cotton.  This  coating,  whilst 
still  wet  from  the  last  washing,  may  be  covered 
with  albnmen,  or  the  plat«s  may  be  set  aside 
and  wetted  where  it  is  required  to  albumeniae 
them.  After  the  final  washing  the  plates  may 
be  covered  with  iodo-bromide  aolntion,  drained 
merely  or  allowed  to  thoroughly  dry,  when  on 
dipping  into  the  silver  bath  the;  wQl  be  fonnd 
to  be  very  sensitive.  The  microscope  does  not 
disclose  any  diSerenoe  between  the  tissue  thos 
formed  by  ordinary  cotton,  and  that  obtained 
from  emnlaiona. 


HOW  TO  KAXE  A  PIAVOPOBTE.-T, 

THE  action  frame  conaists  of  two  end  pieces 
or  standards,  and  two  rails — viz.,  the 
lever  rail  and  the  hammer  rest.  The  standards 
are  made  of  lin.  hard  wood— generally  bay 
wood— Sin.  wide,  resting  at  the  bottom  on  a 
block  lin.  square,  and  ore  kept  in  position  by 
dowels.  The  top  of  the  treble  stAndaid  is  cut 
BO  as  to  allow  it  to  pass  freely  nndsr  the  wrest- 

E'bm,  and  Uie  bass  to  matoh  t  a  }in.  block  2in. 
Qg  is  then  glued  to  the  part  leaning  against 
the  plank,  A,  Fig.  I.  The  hammer  rail  is 
first  squared  acioas  at  the  ends  of  the  brasses, 
this  line  forming  a  shoulder  to  a  2in.  tongue 
at  each  end,  let  into  the  standard,  so  that  a 
iin.  slip  placed  over  them  shall  be  Sush  at 
the  edge.  (See  diagram  B,  Fig.  1).  The 
tonguej  are  then  blackleadad,  to  ascertain  the 
poai'.ion  of  the  rail.     Put  the  treble  standard 


pptitioa^ot  the  emxtn  i 


Tite  lever  rail 


is  of  lin.  pme,  {in.  longer  between  the 
standards  than  the  hammer  roil,  and  giving 
it  that  mnch  play.  (in.  laps  are  cnt  at  each 
end,  and  dovetailed  into  the  standards,  (C, 
Fig.  1).  .The  height  of  this  nul  is  regulated 
by  that  of  the  hopper.  For  a  SJin.  hopper  it 
will  be  4iin.  from  Ae  key  bottom  to  ' 

of  the  raiL     An  action  spring  is  then 


are  glued  to  the  key-bottom,  their  position 
indicated  by  adjusting  the  hammer  butts  to 
their  reepective  strings,  the  same  distance 
(about  IS^in.)  beinr  everywhere  between  the 
back  of  the  rail  ana  inside  the  lockboard.  A 
dowel  is  then  put  in  the  top  blocks,  pro- 
jecting (in.  beyond  them;  a  slight  tap  at  the 
front  of  the  standards  will  mark  their  place 
on  the  wrest  plank,  the  holes  being  bored 
slightly  below.  To  get  the  length  of  the 
hammer  stems  fit  a  treble  hammer  until  the 
nose  just  clears  the  bridge  pins,  and  cut  the 
remainder  to  the  same  outside  measnremant. 
The  key-frame  can  now  be  screwed  to  its 
place,  taking  care  that  its  bass  key  is  at  the 
same  distance  from  the  stands^  as  the 
hammer  butt.  The  levers  are  usually  put  in 
to  a  acale  fixed  between  the  stondoraa;  but 


u 


it  will,  perhaps,  be  a  readier  method  to  first 
put  in  the  hoppers,  carefuUy  spacing  them, 
and  set  the  levers  in  to  matoh  them.  The 
damper  roil  is  of  the  same  wood  and  dimen- 
sions as  the  standards,  and  3ft.  long.  It  is 
centred  at  the  toeble  end  in  a  "  damper  rail 
eye,"  screwed  into  the  plank,  and  at  the  bass, 
with  a  "aide  centra"  sunk  in  the  rest.  This 
is  a  piece  of  lin.  wood.  Sin.  deep,  fitted 
between  the  wrest  plank  and  the  projecting 
front  of  the  end.  At  the  back  of  the  rail  is 
a  square  length  of  lin.  pine,  on  which  the 
dampers  are  hung  (A,  Fig.  2).  The  front  is 
clothed  with  soft  baize.  The  height  of  the 
rail  is  ascertained  by  trying  damoerB  at  each 
end,  allowing  a  working  space  of  iin.  between 
them  and  the  hammers.  They  are  finally  hung 
by  the  hammer  scale.  To  obtain  the  length  of 
slickers,  measure  between  the  levers  and  the 
hammer  butts,  and  deduct  iin.  for  thickness 
of  hinge  and  play  of  sticker ;  or  if  the 
measurement  is  required  before  fitting  the 
action,  deduct  S^in.  from  the  space  between 
the  top  bridge  pin  and  key-bottom.  To  mark 
tor  the  damper  wires  :  Bend  about  l^in.  from 
the  bottom  or  plain  end  of  a  wire  to  a  right 
angle,  and  screw  a  button  on  the  top.  Place 
tl^  just  nndei  Uie  dam^r,  and  mark  where 


the  bent  end  touches  tbe  left  v 
stickers,  Noa.  1  and  60.  The  damp- 
then  placed  aides  np.  and  a  1 
between  these  marks-  A  small  he 
bored  ^in.  from  the  front,  and  the  wi 
through  and  cut  doee  to  the  side  ott 
when  they  will  be  ready  for  fii 
hammer  rest  is  a  duplicate  of  Uie 
bevelled  at  the  inside  of  the  top  ed 
the  slant  of  the  hammer,  uid  da 
soft  baize.  It  is  placed  ao  tliat  th< 
when  resting  on  it  are  from  Sin. 
from  the  strings.  The  next  task 
cutting  the  tops  of  the  hoppers- 
conducted  with  extreme  care,  suSd 
taken  off  to  allow  the  hammers  to 
the  rest,  without  any  space  or  pla; 
the  lever  and  the  hopper.  The  bul 
taken  off  (A,  Fig.  3),  so  as  to  let 
down  gradually  on  to  the  check,  at 
OS  much  as  possible  the  double  bic 
hammer— that  bane  of  single  act 
giving  to  the  tone  a  most  onplews 
as  may  be  readily  understood  when 
sidered  that  this  second  contact 
hammer  irith  the  string  is  at  a  ti 
the  latter  is  at  its  fuSeat  vibrati 
hopper  checks  are  cut  so  as  to  a 
hammer  to  fall  about  fin.  from  tht 
and  irith  a  slight  backward  slant  (B, 
The  whole  are  then  blaokleadedaodt" 
The  damper  wires  are  then  adjnsted 
they  stand  perfectly  free  between  the  li 
The  socket  rail  is  slipped  over  them, 
its  place  by  the  props,  which  are 
o  the  back  of  the  hammer  raiL  71m 
damper  lifto  are  put  on,  learing 
of  a  card  between  them  and  the  i 
The  rail  shade  (which  is  a  slip  of  Jin.  wi 
a  shelf  for  the  dampers  to  lest  on  i 
railis  raised  by  the  loud  pedal) — seedii 
Fig.  2 — is  fastened  to  the  front  of  thi 
raU,  and  concludes  the  finishing.  IIh 
ing  portion,  including  the  pedaliag  an 
the  various  blocks,  £o.,  is  called  fly-fi 
the  last  of  all  being  the  regulatin;  a 
ing  the  keys ;  but  as  these  directimi  i 
equally  to  a  check  action,  I  will  Sn 
how  this  ia  to  be  fitted  together. 

W.H.I 


KATURAL  HI8T0BT  OF  CTI 

ACCORDING  to  MM.  Ungsr  and 
the  numbers  of  the  genera  and  i 
plante  in  Cyprus  are  as  foUowi ; — 

Qen<n.S 

1.  Compositm      70   ... 

3.  Pa^lionaoeM 31   ... 

3.  anunione       3T   ... 

4.  Labiain  »    ■. 

B.  UmbelUfene 3*   ... 

«.  CmoifiafB       »    .■ 

7.  Caryophyllaoen         ...    13   ... 

8.  IdUaMB  IS   ... 

9.  BOTaciuacMS IS   ... 

10.  BaniuieaUoee  ...     a   ... 

11,  Scrophnlariaone       ...     9   ~. 
13.  OroludMeK     7   ... 

And  the  list  of  thoee  epedal  to  the 
considerable. 

Amongst  the  most  naeful  trees  enlli 
the  olive  and  the  mulberry.  The  bu 
of  oil  from  the  former  was  at  one  tioM 
tensive,  as  is  proved  by  the  great  rssen 
Lamaka,  but  over-speculation  in  the_ 
times  mined  the  trade,  and  the  enlti 
olives  was  abandoned  for  that  of  crtt 
cotton  seed  is  sown  as  early  as  possil^ 
to  push  it  on  rapidly,  and  not,  as  ii  i 
soma,  that  it  may  be  well  grown  b< 
giasahoppers  arrive — a  point  b"  """" 


leabtv 


and  when  the  shoote  have  o 
the  strongest  is  lef  t  and  the  othcn  an 
So  tar  from  the  fear  of  grasahoppei& ' 
sometimes  turned  in  to  eat  oS  the  yom 
The  plants  are  hoed  in  June  and  Intf 
croE>  IS  gathered  in  October  and  Novas 
cotton  of  Cyprus  is  esteemed  more  U 
tbat  of  any  other  part  of  the  Letaahc 
of  ite  superior  whitaneaa  uid  the  !• 
thickness  of  its  thread. 

The  cultlTatJon  of  the  mnlb«i7<n 
greatly  aboDdoned,  though  titan  an* 
still  ezisling  where  ailkwonuan  nil 
olimato  ia  well  adt^ted  foe  Mi>  • 


18.  1878.  BKQLISH  MECHANIC  AND  WORLD  OF  SCIENCE:  No.  6»9. 


f  the  finonw  and  eremteaa  ot  the 
Fter  the  winter  hu  poaaed.  Locality 
affect  the  colour  of  the  silk.  1%e 
whiteat  kind  ia  found  in  the  iieigh- 
of  Fama^uata  and  Esirp&sgo,  the 
,  Bulphur-coloured  neat  Citheraa  and 
r  port  of  the  northern  vill^ei,  and 
aarroaiidin^  places  produce  that  of 
rellow.  Saiboa,  rhubarb,  and  other 
iroductiooa  were  abo  oultiTsted.  An 
-acted  from  the  aeeda  of  the  iojulM- 
phDB  jnjuba),  and  also  from  oU  of 
These  were  uaed  when  olive  oil  ma 

t  the  treeii  apeciall;  noticeable  art 
iritima,  with  which  the  moimbda 
anta  Croce  ia  corered,  tbe  coik  oak, 
it,  and  man;  others  yielding  good 

.mber ;  and  soma  very  valuable  oma^ 
oods — oak,  palm,  cypress,  orange. 
1  Sg  teees— are  abundant  When  tb» 
■  firat  went  to  the  island  it  was 
th  foreats,  wbicb  they  began  to  clear 
ition  and  smelting  the  wpper  ore. 
e  atill  abundant  in  tbe  S.W^  district, 
List  in  the  north.    The   Carob  tree 

siliqua),  otherwise  caJled  the  locuat 
t.  John's  Bread,  from  an  idea  that 
laptiat  used  the  pods  for  food  in  the 
,  is  a  source  of  profit,  tbe  pods  tieing 
r  exported.  Ferula  gratca  is  abun- 
kpplied  to  domestic  purposes. 
I  produced  to  some  extent  from  the 
i  mnch  comes  from  the  neighbour- 
unt  Olympus.  A  very  absnS  myth 
some  books  as  to  tbe  production  of 
It  is  said  to  descend  as  a  dew  during 
pon  the  foliage  of  a  species  of  small- 
>,  and  in  the  morning,  before  tbe  sun 

country  people  drive  their  go&ts 
ese  plants,  and  the  opium  ia  collected 
r  of  tbe  animals,  from  which  it  is 
washed  and  prepared  for  the  market. 
»lanta  are  very  numerous,  and  drugs 
A  from  them,  as  colchicum,  colo- 
aparilla,  and  many  otbera.  There 
:  TarieCy  of  grasses,  and  flowers  ate 
it  tbat  the  island  seems  one  vast 

etians  raised  great  quantities  of 
but  these  and  the  sugar  works  were 
Dn  tbe  invasion  of  tbe  Ottomans. 
I  is  still  produced,  but  only  to  a 
ent.  Yegetables  of  all  kiuda  are 
loQt,  and  this  islaud  is  tbe  native 
le  cauliflower,  which<  was  obtained 
onfrom  BrassicaolecAcea.  Amongst 
lets  of  Cyprus  are  cassia,  cinnamon, 
me,  nutmegs,  kernies,  barley,  wheat, 
,  and  other  odoriferous  plants, 
pista  Kill  find  plenty  to  occupy  them 
:eat  of  the  day  confinea  them  in- 
aoDgat  the  diatomaceie  named  are 
ilegans,  Fragilaria  uagoriana,  Navi- 
,  N.  elliptica,  N.  crjtocepbala,  Am- 
ilie,  and  Khabdomena  adricaticum ; 
B,  Palmella  ungartana.  OscilLaria 
Protoderma  irride,  and  Vaucheria 
ad  of  Pbycete,  Dictiola  implexa. 
'onia.andSargasdum  Donati.  Fungi 
are  very  numerous,  and  many  of 
3.1  to  the  island.    There  is  a  great 

is  the  great  object  of  attention  to 
La.  It  grows  in  great  perfection, 
rich,  and  produces  most  luscious 
lyrupy  nature.  Tbe  three  principal 
'ommandery.  Muscadine,  which  are 
I,  and  Havre,  or  black.  All  red  wines 
ilack,  but  this  is  particularly  dark 
od,  and  I  never  perceived  the  pitchy 
:h  Cyprus  wine  is  said  to  acquire 

5 laced  in  pitched  skios.  Many  of 
iee  have  wine  two,  and  even  four, 
US  old  in  their  cellars, 
la  of  tbe  island  embraoes  snakea, 
ot  venomous,  as  in  the  other  islands, 
1  by  the  children  catching  and  play- 
em.  Tbe  natives  think  it  very  un- 
I  one.  There  are  liJso  scorpions  and 
but  here,  as  in  the  other  island*  of 
rranean,  their  bite  is  not  deadly. 
a  centipede  alleged  to  be  about  a 
half  long,  has  no  eiistenoe,  neither 
ode,  an  enormous  venomous  Kptile, 
w  mipposed  to  have  been  certain 


K'gs  ore  the  only  wild  quadrnpeds.  I>eec- 
rmerly  existed.  If  any  atill  remain  they  are 
very  rare.  All  tbe  birds  passing  tbe  winter  in 
Africa  frequent  tbe  island.  Aa  regards  grass, 
happen  and  locust  migrating  from  the  conti- 
nent, they  are  incapable  of  flying  the  diatance. 
All  that  are  found  are  indigenous,  and  are  said 
to  have  been  greatly  reduced  b;  the  efforts  of 
one  of  the  Turkish  governors. 

John  J.  Lake. 


A  FASALLEL  VICE. 

AN  improved  form  of  parallel  vioe  has  been 
recently  patented  by  Mr.  W.  Bjley,  of 
Eeigbley,  the  construction  of  which  will  be 
easily  onderatood  by  a  reference  to  the  engrav- 

le  object  of  the  invention  is  to  arrange  a 

parallel  vice  in  such  a  manner  tbat  when  the 

'at  lever  ia  held  in  a  certain  position  the  loose 

w  will  be  free,  and  can  be  slid  tJiwarda  or 

im  tbe  fast  jaw,  the  distance  required  to  take 

the  material  the  workman  ia  operating  upon, 

md  when  the  jaws  are  in  contact  with  the 

material  the  workman  can  instantly  apply  pt«ia- 

!ure  to  the  jaws,  and  secure  the  material  therein 

juit«  firm. 

The  long  flange  of  tbe  fast  jaw  casting  is 
lied  to  the  bench  in  the  ordinary  manner. 
ne  end  of  this  flange,  and  perpendicular 
e  aame,  is  tbe  fast  jaw,  and  at  tbe  under 
ride  of  tbe  long  flange  are  projections  forming 
'  groove,  into  which  is  fitted  the  slide  of  tbe 
lose  jaw  caaUng.  Through  this  loose  jaw 
isting,  in  a  longitudinal  direction,  passes  a 
bar,  Bupport«d  b;  journala  formed  at  each  end 
ft  the  looae  jaw  slide.  The  bar  ia  fitted  with  a 
lever  at  the  end  next  the  loose^aw,  and  near  to 
the  other  end  is  fitted  a  scrolled  cam.  By 
iotuating  tbe  lever  the  scrolled  cam  raiaea  a 
block  having  a  ratchet  formed  on  one  side,  the 
leeth  of  which  are  forced  into  the  teeth  of  a 
longitudinal  ratchet  fixed  to  tbe  under  side  of 
the  long  flange,  and  by  further  actuating  the 
lever  the  scrolled  cam  will  draw  the  loose  jiw 
lowocds  tbe  fast  jaw,  and  thus  secure  the  mate- 
lial  between  the  jaws  ijuite&m. 


lever,  G,  which  eanaes  tbe  scrolled  cam,  H,  to 
raise  the  block,  L,  until  the  ratchet  teeth  in  the 
same  fit  into  the  rack,  B.  The  centre  line  of  the 
scrolled  cam,  H,  is  at  an  angle  with  the  axia 
of  the  spindle,  F,  and  thua  Uie  circamterenca 
of  the  cam  keeps  the  teeth  of  the  block,  L,  im- 
bedded in  the  teeth  of  the  rack,  K,  and  at  the 


the  loose  jaw  towards  the  East  jaw. 


Fig.  1  is  a  front  elevation  of  the  vice  ;  Fig.  2, 
n  front  elevation  of  the  fast  jaw ;  Pig.  3,  a  Ton- 
t'itndinal  section  :  Fig.  4,  a  tranaverae  section 
taken  near  the  cam ;  and  Fig.  S  represents  the 
scrolled  cam. 

A  represents  ttie  loose  jaw  which  ie  cast  to 
the  slide,  B.  At  the  under  side  of  tbe  long 
f^nge,  C,  forming  part  of  fast  jaw  casting,  are 
two  prt^ecttona,  D,  into  which  is  fitted  the  looae 
jaw  elide,  B.  At  the  top  side  of  the  groove  is 
II  rack,  E,  which  may  be  cast  to  the  fast  jaw 
lasting,  or  otherwise  seemed  thereon.  Through 
the  loose  jaw  casting,  B,  n  bar  or  vice  apindle, 
)',  is  carried  by  journals  formed  in  each  end  of 
the  casting.  At  one  end  of  this  spindle,  next 
the  loose  jaw,  is  a  lever,  G.  Near  the  other  end 
:l  the  spindle  is  a  scrolled  cam,  H.  On  the  top 
(f  this  scrolled  cam,  and  fitting  between  the 
projections  on  the  under  side  of  the  ^t  jaw 
.jasting,  raste  a  block,  L,  tbe  top  side  of  which 
ii  formed  with  a  number  of  ratchet  teeth,  cor- 
responding in  pitch  and  form  to  tbe  teeth  in 
rack,  S.  When  the  lever,  O,  ia  held  in  a  certain 
position,  the  loose  jaw 'is  at  liberty  to  slide  U>  or 
from  the  fast  jaw,  Ej  and  when  material  ia 

fnt  between  the  fast  and  looae  jawa,  and  tbe 
)oae  jaw  moved  so  as  to  bring  the  jawa  in  eon- 
taut,  the  material  ia  aecored  by  actuating  ^^^ 


RSSTOBATITB  AND  UEDICINAL 

BETERAOES.  '^ 

AN  iuTention  of  improvements  in  the  mann- 
facture  of  aCrated  and  other  beverage* 
for  restorative  and  medicinal  puipoaes  has 
been  patented  by  Mr.  D.  Johnson, of  nrexham. 
The  liquids  are  termed  "  soedone"  or  "  life, 
giver,"  for  the  reaaon  that  they  contain  sub- 
stances highly  Toloable  as  nerve  tonics,  and  rety 
Hectual  in  supplying   the   waste  of   nervous 

3wer  consequent  upon  mental  and  physical 
labour  and  sickness.  The  invention  consists  in 
the  cimbiuation  of  certain  chemical  satwtanoea 
or  preparations  with  water,  wine,  spirit,  malt- 
liquor,  Bjrup,  or  other  liquids  used  as  beve- 
rages, which  beveragee  may  or  may  not  contain 
any  desirable  bitter  or  tonic  subetancea.  The 
chemical  substances  are  the  soluble  phoephates 
of  lime,  iron,  potash,  and  aoda;  also  the  Iscto- 
pboepbatea  of  lime  and  iron,  and  unoxidisad 
pbospboms.  Tbe  chief  object  of  theinvention 
is  the  production  of  aerated  bevemgea  prepaied 
by  the  addition  of  the  said  pboaplutee,  or 
lacto-phoaphates,  or  nnoxidieed  phosphorus  (or 
ill  or  any  of  them  combined),  to  a  suitable 
liquid,  which  may  in  aome  instances  oontain 
gucb  subetancea  as  quinine,  saraaparilla,  taraxa- 
cum, podophyllin.  pepsine,  lacto-pepsine,  gen- 
tian, hops,  cardamoms,  and  the  like,  or  any  of 
the  various  forma  of  salicine. 

In  carrying  out  his  invention,  the  patentee 
prefers  to  proceed  aa  follows  : — He  first  makes 
1,  phoapboriaed  or  phospburetted  syrup  by  com- 
aiuing  tbe  soluble  phosphates  in  tbe  manner 
ordinarily  adopted  by  chemists,  and  then  mixes 
them  with  about  ten  times  their  bulk  of  strong 
tacchariue  liquid  or  ayiup,  which  may  be 
favoured  or  medicated  as  desired,  and  colouied 
with  cochineal  or  other  harmless  pigment.  It 
18  important  that  tbis  order  of  mixture  should 
be  observed,  as  if  the  flavouring  or  madica- 


&nd,  therefore,  much  of  the  restorative  or  medi- 
cinal value  of  tbe  beverage  will  be  lost,  whereas 
irhen  tbe  aliove  order  or  method  of  proceeding 
is  observed,  the  beverage  will  keep  perfectly 
oleac,  and  the  full  strength  of  the  phospbatee 
dill  be  retained.  The  bottles  or  ouier  vessels 
for  containing  the  improved  beverage  are  doaed 
witti  a  suitable  quantity,  say  from  one  to  three 
ounces  of  this  phoepborised  or  phoaphuretted 
lyrup,  which  is  then  aerated  in  the  manner 
usually  employed  in  aerating  liquids,  by  the 
use  of  water  charged  with  carbonic  acid  gas. 
The  patentee  prefers  that  the  afrated  water 
used  for  thia  purpose  should  be  perfectly  free 
from  alkalinity,  as  goseons  alkaline  water  t«nds 
to  make  the  beverage  turbid  after  it  baa  been 
kept  a  short  time. 

In  the  addition  of  the  aforesaid  phospborised 
iiyrup  to  wine,  spirits,  fruit  syrup,  or  fruit  jnice, 
isare  most  be  token  that  these  substances  are 
lit  the  time  entirely  free  from  acetous  fermen- 
tation. The  patentoe.  therefore,  mixes  with 
them  for  their  preservation  a  small  quantity  of 
Any  suitable  substance  prior  to  the  addition  of 
the  pbosphorised  ayrup — salicylic  aoid  being 
Tery  advantageous  for  this  purpose.  Tbe  phos- 
pborised syrup  is  added  to  or  mixed  with  the 
wine,  syrup,  or  juice  in  the  proportion  o(  from 
one  to  two  fluid  drachma  of  the  phospborised 
»yrup  to  every  wineghusful  of  the  liquid  to  be 
pbosphorised. 


THE  BEE  SHOW. 


THE  fourth  show  of  Che  Bhliih  Beekwpen' 
Assodation  was  h«ld  tut  weak  at  tbs  Boyal 
Boiticaltaral  Gardens,  Sentb  £en>iiigton.  The 
sbjieta  of  the  Asaeaiation  ore  ths  adi 


tWtMl  W.     t^Wt  ^ImX  V(ttV**»»ft-  "V*"^  *■ 
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Shoir  ii  Um  •ihflation  of  than)  methodi  of  "  ilrinng- " 
aod  nuuupnktion  hj  whloh  tha  beet  ua  ioduaed  to 
lean   ibai   hiTca.    A   oom^tition  for 


aid  b«  obierVed  without  th«  rpeotabv  hftrine  to 
IT  ib»  itiletbw  of  the  anrased  iDuotB.    Tha  bet* 

-  *— t  mada  dmnk  with  ingar,  ""'" —  """ 

a  littla  with  imoke,  aod 


piiHwUl  b«TetmoreeBeotuallr  met.  TbaEngineer 
proeradi  to  uy  ; — "  An  ezaminatioD  ofoertuD  tools 

obtain«d  bj  a  AlldUiid  bardware  meTchuit  f ram  an    — j , . 

firm,  to  tha  order  of  CBrtain  Aiutraliaa    witb  a  proof  tromtba  anetchad  pUta. 
hai  conTinoed  ua  that  tbe*  iraald  ban 


m  ahi^en  into  tho  mw  liiT«.  Mr.  Abbott  ohtaiuad 
ft  priia  this  jear  for  the  lue  of  a  motal  ioataad  of  a 
atraw  Arp.  Tha  priaa  for  driTug  waa  awarded  to 
Mr.  W.  Martin,  a  cotlagar  and  ohaimiaker,  of  Higb 
WTOonho.  UauT  improrcd  bar  and  (ramo  biT» 
wtr«  exhibited  wbiab  make  the  Bkill  of  the  driTor 
nnneoeaiaiT,  einoe  tha  beei  can  be  easily  ibaken  out 
of  them.  Id  theee  a  tbio  plate  oF  wax  n  iaserted  to 
guide  the  hen  ip  niakin?  Ibeir  nils,  Thp;  take  ad- 
irentaoe  of  the  wall  thoe  pronded  and  build  against 
it.  Tfamrtime  ii  UTed,  and  the  eombi  are  rfgularlj 
imilt.  A  machiaa  to  pmduce  tli«e  guiding  mlla  br 
Tapidlj  pawiog  wax  nnder  a  roller  was  exhiUted 
th*7«»r.  Snptn  are  also  ■hown.  Tbew  an  placed 
aboTe  tbe  hlTOa,  and  are  ramorcd  ai  1000  at  the;  are 
filled  with  booej.  Mr.  John  Hauter,  the  well-bnoim 
apiariao,  showa  little  American  supers,  jiiet  Urge 
enough  to  bold  a  poond  of  honpycomb.  "Slingare," 
or  "  eitraeton,"  in  ichioh  the  comb  is  plaoed,  and 
tamed  rapidlf  round  till  tbe  honrf  is  eipflltd  b; 
MBtrifnnl  forte,  were  also  tbnirn.    Mr,  Knight^ 

gnt  pTiia)BudMnin>.  N'igbbonr'i  (third)  appear 
be  tha  beat.  Mr.  Brice  Wilson  took  a  fint  priie 
for  an  obaerratory  hiTS,  ItleSBra.  Abbott  for  a  com- 
binatioD  hive,  Mr.  Lee  tor  a  colluger'a.  Splendid 
boner  comcB  from  Dnmrries  and  Heiti.  It  ia  abown 
in  all  colonri— light,  if  tbe  bees  hare  fed  on  white 
«loter  in  Aynibire,  durker  if  tkeir  paatnrage  baa 
been  upon  the  Hmo  blosaomaof  HinbgntB.  and  soon. 
The  aarlj  lammer  wai  too  cold  for  much  honey  to 
hsTe  been  gathered  tbia  year,  bnt  the  bcee  hare  not 
been  widely  accnaed  of  preying  upon  the  fruit  treea, 
as  they  were  in  the  tad  aeBHin  of  ISTIi. 

Among  cnriotitles  is  a  Portuguese  h Its  oE  bark,  ex- 
hibited l.y  tbe  Ser.  F.  T.  Scott,  and  a  quantity  of 
honey  produced  on  an  upper  floor  in  the  Strand  by 
beee  bdoiging  to  Mr.  Thurston,  which  witre  partly 
fed  OD  syrup,  and  partly  foraged  on  tbe  fiawe~~  ' 
the  Embankment,  or  fli^w  acroaa  tlie  Tbamea  t 
'Uamed  ahadaa  of  Limbeth.  Ad  interesting  o 
tioB  ie  that  of  tbe  flowera  from  wbjob  bet«  chiefly 
gather  their  food-— the  apikad  l«aale,  tho  meadow- 
Bweat,  tho  thyme  nhicb  gare  its  flarour  to  the 
honey  oF  Hymettna.  the  wbite  Delt!e,  the  frajtrant 
inignonotle  and  laiender,  with  borage,  good  alao  i 

The  erhibition  was  enliyened  on  thtt  first  day  by 
diaonteion,   opened  by  the  Ber.  J.  D,  Glennie,  e_ 
qneatioos  inlerealins  to  bee-masten>.    One  oF  tlie^e 
waa^  "  How  far  is  the  proceas  whicb  lead«  to  swarm- 
iu  initiated  by  and  carried  oat  with  the  goodwill  of 
{Be  old  ^ueen."    The  proralent  opinion  was  tha'  " 
qoeen  did  not  leave  the  hWe  willingly ;  one  apia 
indeed,  had  seen  her  forefbly  led  oat  between 
reaokte  adriaera. 


BRITISH  V.  AUEaiCAH  TOOLS.' 

THB  importation  into  tbU  country  of  Ameri 
made  tools  is  beooming  a  aomewbat  noticf  able 
feature  in  Trnnjatlantic  trade.  We  bare  heei 
ocenatomGd  tor  many  years  pant  to  get  oar  nnlioni 
front  across  tbe  wnler,  and  very  ingenioaa  ard  T^ry 
useful  many  of  these  little  contrivance*  nere. 
raokee  monaetraps  enable  onr  cati  to  lire  in 
dignified  idlenesa.  But  fur  Yankee  rgg.Qippera  forki 
wonid  ttill  do  duly  in  this  nece>ianry  proc-o 
Yankee  apple-pirera  Bi:d  pruhellera.  curieC  awi 
era  and  aab  ehifteis  have  aaved  not  a  little  lah( 
and  contributed  not  a  little  to  onr  cnmfnrt.  (' 
future  hbtoriao,  with  chaructirioltc  Ipgie,  will 
probablyconclade  thatanationsoaddict<4l  to  raring 
Ittbonr  mo«t  have  been  eiliemely  laiy.)    Alihougb, 


can  be  imported,  ao  that  much  of  the  work  !><>M 
Amoricanisreally  of  liritiah  manufacture.  And  it 
would  appear  a^  though  in  the  future  imporlatioim 
from  Amenca  will  become  more  and  more  confined 
to  noveltiea,  and  continue  Forgiven  articles  only  ao 
lorr  as  the  novelW  last:!.  In  other  words,  ao  soon 
onsiderabla  demand  for  a  novolty  ia  created 
me  maeDfacturtri  will  eupply  the  demand 

_. la  leaving  little  scope  for  iiuport:Ltioa.  In  the 

matfor  oF  onttiiig  tools,  it  is  an  undoubted  fact  that 

eiable  footing  in  KiuBian.  dnstralian,  and  Canadian 
mmrkots,  hilhorto  supplied  almost  wholly  by  Mritisb 
manufacturers.  But,  according  to  the  Engivtrr, 
tbe  late  nductiona  in  tbe  pricisof  English  honaes 
have  conaiclorably  checked  Iho  Kucceta  of  Amerioan 
com  petition  9,  end  there  are  iniiications  that  by  the 
employment  of  improved  machinery  foreifis 


here,  bomr 


buy  a  number  of  light  machine  tools,  tha  writer . 
thoBght  it  adtisahle  to  carefully  examine  the 
American  productions  of  that  class,  with  a  view  of  I 
fretting  the  beat  tools,  whether  British  or  American. 
The  rosolt  waa  rot  favourable  to  the  Ameriean 
maehinea.  The  impresaion  prodaced  by  the  exami- 
nation was — Snt,  that  the  Amerioan  tools  were  all , 
too  light,  mnnb  lighter  than  British  tools  of  same  , 
□omiul  capacity.  In  amnchine  tool  it  is  difficult 
to  err  on  tbe  aide  of  solidity.  Mofs,  indeed,  is  1 
essential  to  itoody,  bard  cutting.    Secondly,  that  I 

atandarda.  It  woe  wanting  in  that  absolute  accuracy  I 
which  characterieca  tho  workmanahip  of  our  Erst- 1 
rate  toolmaking  firms.  Thirdly,  the  prices  were 
anything  hut  low.  No  lower  than  (if  as  low  as) 
thow  of  Whitworth,  or  other  firms  of  tha  hisheet 
standing  in  this  country.  The  writer  oonelnded  that 
tboae  who  required  firat-rate  tools  ahonld  not  go  to 
America  for  them,  whilst  tho?e  who  require  cheap 
toola  could  procure  the  chenpe?!  here  at  home. 

American  machine  tools  are  not  often  met  with  in 
our  engineering  workabopa  proper,  hut  are  chisfiy 
foni-d  in  manufactories  devoted  to  the  production  of 
bicyclea,  sewine  machines,  and  in  other  >ocb  light 
mocbanieal  indnstrioa.  ChiiSy  abo  in  tho  smaller 
estublinhraenta  of  this  kind.  In  fbort,  American 
machine  tools  are  in  mnat  fsvoar  smoDg^'t  tbo!0  who 

reoommonded  to  thick  twice  before  invei^ngiuthom. 


the  light  hi 


OH  THE  ABTIFICIAL  FOKUATION  OF 
PTHOLUSITE.* 


dioxide  rraemliling  pyrolii'itr'  could  bo  obtained  by 
tbe  riaction.  I  have  since  m>dr>  mnny  pomples,  en.l 
have  obtninrd  noddles  rn  Iiki>  tha  natural  miners! 
that  I  thought  that  an  aoconnt  of  the  method  might 

ganoiis  nilratn  is  dia'olved  in  rtrong  nitric  aoid  anil 
wnrmid,  aiid  a  few  chips  iit  piX«<aio  chlorate  added, 
there  is  pmipitni'd  in  tb'  liqxid  blark  oxide  ol 
mangftTse  in  tho  form  of  fl 't  platea  which,  when 
very  thin,  are  of  a  beautiful  purple,  but  when 
tbicher  uro  of  a  red  colour,  Tbe  whole  of  the  man- 
gane'c  is  preeipitated  in  thi>  form,  bnt  whon  tbn 
strenath  of  the  ooid  and  the  t  nipcratnre  are  mtule 
to  vary,  tho  dislribnticm  of  the  plates  mny  bt 
cbani:eil.  When  the  acid  is  vry  concentrated  and 
the  torn peratnre  only  about  'JO',  and  tho  mixture 
allowed  to  stand  for  f<atne  day'',  the  dioxide  of  nian- 
gnnese  is  precipitatid  in  plates  {and  sometime" 
n'-edlen),  radiating  from  a  centre,  and  arrangid  se 
that  when  fractiiril.  and  Tjewrd  witb  a  low  niic-o. 
•copicpoxer,  they  lookexactly  like  natural  pyrolu'ite. 
Tbe  apecifie  gravity  ia  aliK>  tho  i-ame,  being  4'935 
When  tha  reaction  i.4  allowed  to  proceed  moct 
rapidly.  looee  plates  ar«  always  formcd._    Whi 


THE  APPLICATION  OP FHOTOaRAFHY 
TO  TEE  PRODUCTION  OF  PRINTING 
SURFACES  AND  PICTURES  IN 
PIOMENT-IV.t 

By  Tboxu  Uous,  Esq  ,  F.C.3. 

Printing  of  balf-tone  aubjeota  from  Metal. 
Application  of  Aaaei'i  process.  Talbot'a 
Fbo  to -en  graving.  Woodbiuy'a  mattiodi  of 
engravlDg  and  priutiUK. 

WHKN  treating  of  pbotoiincoiiraphy  I  gave 
details  of  A-aer'a  prcoesa,  and  I  showed  yon 
a  zineplato  hearing  the  fatty  imago.  Since  then  ] 
have  ttcbed  that  sino  plato,  so  aa  to  convert  it  into 

•  Hy  J.  B.  Hivisl,  F.B.S.K.,  F.C.S..  Aalslant 
Loctorer  on  Gbeoiitry,  OwK'a  OoUage,  UaoflbeMiir; 
from  tbe  ititanjo^icat  Madojin* . 


high  printing  block,  But&Ue  for  tbe  tjpap^ 

esa.     H.ra  it  is  ;  here  ia  an  ^aeitotjtMtat^d  it, 
proof  from  it,  banging  aida  byodt 
_  _      _  nthe  anetchad  plate.    In  complBaf 

these  proofs,  you  will  sea  that  a  little  of  tbe  iM 
lias  been  lost  during  tbe  etohiag  ;  bat  Ibia  is  not  lis 
to  any  defect  in  the  prooesa,  bat  to  Iba  faet  thst  I 
Ktcbrd  the  plato  too  rapidly.  Ia  etching  a  nUta  d 
this  kind,  the  ro-inkings  most  be  done  with  inst 
naulion,  and  tha  acid  used  for  ibs  earlio'  cti£g|i 
lua-'t  be  very  dilute— say,  One  part  of  acid  to  «H 
hundred  of  water. 

I  hope  to  eob  A^aer'a  prooaaa  eome  pto  naa  Ui 
large  and  comparatively  roaeb  walk,  it  bangnU 
ndapted  for  tbia.  Mr.  Dallas  has broaght  thenam- 
mature  of  typographic  bloeka,  for  the  repmntitin 
at  half  tone,  to  Ereat  perfection,  and  be  has  kindly 
lent  me  some  of  theae,  and  also  prints  froBthea. 
I  Llbbougb  we  do  not  know  what  method  Mr.  DsDii 
•mploys  in  making  his  "tint"  blocks,  ws  MB  all 
iipprociato  the  eioellenoe  of  tbe  reanlts. 

The  Uluitnoas  Talbot  discovered  •  meOsi «(, 
printing  in  half  tooe  by  means  of  etehed  Mfftt  SC 
4teel  plates,  and  very  beautiful  reenlti  have  kMi  «k 
wined  by  this  method,  which  I  now  intNd  It 
illustrate  to  yon. 

Here  ia  a  copper  pUte  which  bai  bnn  eairfallr 
eleancd  and  cbart-oaled,  I  slightly  warm  this,  SM 
31  it  on  the  tum.table.  I  next  pour  On  it  a  wsn 
lolution  containing  six  parts  of  gelatinei  one  buidrad 
aF  water,  and  one  of  ammoninm  biebroiBate.  Tlis 
table  being  now  rotated,  all  eiaeas  of  the  gdatb* 
lolution  is  thrown  uFF,  and  a  thin  even  film  ia  Ula 
the  copper  plato.  Tho  plate  must  next  be  diisd  ata 
zrntlo  heat,  after  which  it  is  re^y  for  Cxpasan  Is 
Pigbt  under  a  transparency.  H>ne  is_  a  plate  wkici 
exposed,  and  yon  will  nolioa  that,  whm 
a  acted,  the  coatiog  bos  baoome  bnm, 

same  time  it  baa  beooms    inaolnUs  ii 

sqoeous  liqnids,  ths  degree  oF  insolobility  depeidiic 
on  the  extent  to  wbioh  the  light  baa  BCled.  Tha  Bad 
problem  ia  to  •tell  through  the  aoluUe  parte  tt  ttis 
eim  witboat  destroying  its  oontinnitj.  Tluaeaaaat 
be  done  by  nitrio  acid,  as  tha  aoid  destroy  tha  |ilr 
tine  film  at  once,  but  a  strong  aoIntaOB  if  na 
percbloride  will  answer  the  purpose.  Tha  fUi 
being  now  pnt  into  this  e olution  of  parehkaai  (( 
iron,  the  etching  has  commenced.  Thoss  parts  <1 
the  gelatine  film  whicb  have  not  been  acted  on  staB 
by  the  light  remain  very  aolnble,  and  allsw  Os 
etching  to  taks  plaea  rapidly,  while  tboae  puk 
where  mnch  light  haa  acted  resiat  tfas  sonlias 
altogethor,  and  tbo'o  porti  whicb  have  ben  sstel 
on  hy  a  amnll  proportion  of  light  allow  a  |» 
portionato  amount  of  tbe  iron  perehlorids  ta 
petietrate.  Thus  all  degrees  of  light  and  shads  m 
represented  by  corresponding  amonnte  of  t/tn^ 
Tbe  plate  la  now  sufficiently  etohad.  I  teks  il  o^at, 
clean  oif  tha  gelatine ;  and  no*  it  is  ready  I«  ll* 
press.    Here  la  a  proof  from  a  sinilaT  plate. 

The  next  precesa  to  which  I  direct  yonr  altuitita 
ia  one  diacovrrid,  perfected,  and  earned  oat  ea  s 
large  >es3s  by  Mr.  Woodlmry.  Tha  Woodbo^^ 
process  oersiati  in  ca>ting  ooloored  gelatine  pvtnl 
in  a  metal  mnald.  Here  ia  a  metal  mOoU-lla 
method  of  making  it  I  will  deacribe  dir«tly-B 
which  tbe  Imnge  ia  bellowed  out,  the  depth  rf  tk) 
hollow  being  greatest  iu  those  pnita  eorrsapaii&| 
with  the  dark  parte  of  tbe  pictore,  and  sraryelwi 
deep  in  proportion  to  the  inteneitj  of  tbe  shsda.  I 
'  place  this  mould  in  a  dLih  containing  blaAnsl 
I  water,  so  that  the  water  j  ust  rans  ovaritofaee.  Ym 
now  FOQ  no  pictnro  or  anything  appnaehiil  te  a 
piclnrc.  Now  notice  ttie  effect  of  pressing  s  ftn 
of  plata-glaas  down  on  tbasurfaceof  tbe  moald.  Ths 
I  excess  of  blackened  water  ia  foread  ont,  aod  Ikl 
I  hr<llows  of  the  mould  olons  are  filled  np  with  tie 
i  blackened  wiitRr.  Now,  as  these  hollows  vary  ia 
I  licpth,  varying  d( 


I  take  the 


glass  efrssl 


the  picture  disappears;  pui  it  on  oc 
re-apprars.  Instead  of  eolonred  Wam-,  i  ywi  <- 
thia  moold  a  littls  ooleurod  nlatine,  and  pnai  > 
piece  of  plato-glasB  down  on  tbe  anifaee.  Tbten' 
IS  Forced  out,  and  tbe  mould  GIIhI  with  soIbbM 
g'latine.  fn  a  few  aeconds  tbe  gelatine  will  bav<  wk 
ami  I  Khali  be  able  to  lift  off  tbe  glass  wbieh  w3l 
carry  with  it  the  gelatine  image.  Hse  it  k;' 
forms  a  tranapnrtncy  suitable  for  tbe  oagte  ksMi- 
IF,  after  having  Oooded  tbe  mould  with  eolo«ei 
gelatine,  a  piece  of  paper  Is  laid  on,aad  tbseiaB* 
gelatine  is  forced  out  with  a  plate  of  glasa,  a  isslin 
compDSfd  of  eolonrad  griatiao  ii  aiOBUad  «■  J** 
paper,  and  can  be  removed  as  aorai  ■atbaBsaUw 
set.  When  removed,  it  is  dipped  intvaselatisasf 
alum,  in  order  to  render  tbe  gelatine  image  iaill  ■>■ 

So  mnch  for  tbe  general  prineiplea  of  Wiwfl*^ 
type  ;  and  now  let  me  show  yon  bow  }«a  ■•■  M^ 
thia  prooeas  jourHlvcs. 

Tbe  first  thins  is  to  diasolia  abont  mb  fn'f 
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riD  diy,  fonung  %  nnirorm  ihaat.  Wall,  ban  ii  ■ 
ry  tliMt  of  tbt  gglatme  on  anothBr  piooe  of  irlua, 
lu  T<m  Mi  Uot  the  inlradoetion  of  a  penknife  nnder 
(M  eoriMr  of  tiisBaUliDaiu sbeet  bnn^  it  off  th« 
Uu  «t  onee.  Ths  nut  thin^  is  to  make  thia 
drntina  wiuitiTB  to  light,  and  tor  thii  panose  it  ia 
Mksd  in  ■  lolntion  of  potiLuiam  tuobramate, 
ontluiung  3}  per  cent,  of  tbe  utlt.  Yon  aea  thst  it 
aa  noir  beeoma  qaile  floodd  by  sbuirbing  tbs 
id«tian,  uidl  nowlayit  oaaBhaatotglaM,  andra- 
lore  t^  eze«u  of  tolnUon  bj  mcani  of  the 
qaaegee.  The  biiAlommt«d  gelkttno  adhsne  to  the 
lua,  bat  when  dr;  it  will  bo  eaulj  temorable. 

Her*  ii  a  glau  pl«ta,  with  a  dry  oniuliTe  Slin  on 
L  1  teka  tM  film  off,  and  plM«  it  onder  a  negatiTA. 
t  U  now  nad;  lor  aipiMnre  to  light,  and  wonld  re- 
iniir*  •boat  t<ra  hoan  of  inch  light  ai  wo  hod  to-daj 
t  Boon.  Here  ii  a  printing  fiame  eontunitig  three 
Doh  Clmi,  whioh  baTO  had  the  neoe«ary  eipoenre 
uder  UiMT  oegatiTsi.  I  pat  Iheea  filma  in  water, 
od  lat  than  get  aiad»ratelT  aott,  bat  not  ao  aoFt  a> 
bo  film  boeaue  dniing  tha  aeoiitising.  One  of 
hoM  I  take  ont  and  la;  (aoa  downwanla  on  a  piece 
f  fina^  amnad  glaai,  onathei  ia  aimilarl*  plaoal  on 

pioM  of  glaaa  aorared  with  gold-beatan  akin,  and 
M  lam^nine  ooe  in  pat  down  on  a  aheet  of 
lUodioniMdclaH.  The  taoeagse  ii  now  appliad  to 
Mh.  and  aduaion  take*  plaoe.  In  order  to  enable 
ka  saUtine  fllma  to  flrmlf  fix  themielTn  to  the  anp- 
orta,  the;  aboatd  remain  at  reat  daring  a  period  of 
boat  kalf  an  boor ;  but  u  we  eannot  wait  that 
laae.  I  ba*a  pronded  a  daplicate  aet,  prerianalf  pre- 
HH.  Mr.  Barker  will  now  pat  theae  iota  warm 
mter,  andtbegelatinaeOonbegiaatoduiiolTe.  Now. 
ini«iBbFr  that  oertain  parts  of  the  biofarooiated 
■btino  hare  been  made  in<otuble  b;  the  action 
t  li|(kt  ihlning  through  the  nenti'e,  and  thasa 
■■olable  parta  will  remain  andiaaolTed  oQ  the 
ipporta  (groand  glaaa,  gold  beatnri'  akin,  and 
illodiuiriaed  glaaa).  It  will  take  aome  little  time 
IT  Hr.  Barker  to  wBahawaj  all  the  aolaUe  gelatioe, 
at  towa-da  the  end  of  the  leetara  yon  will  eee  bi> 
aanlta  in  the  afaapa  of  gelatinoui  reliefa ;  thick 
'hern  oorretpondiDg  to  the  blapka  of  the  pietnra, 

Sttain  in  taose  parte  reprmnting  the  wbttea,  and 
7  pn^ualing  between  tbne  eitremea.  Wbeii 
ba  valiefi  hare  been  lafSeiantly  dataloprd,  they 
mat  be  dried,  and  hare  It  a  flniahed  and  dry  aet. 
Tan  B«a  that,  baying  only  one  hour,  it  ia  aeceaaary 
Bftat  coDtionally  in  adranoe  oF  the  work,  and  to 
aka  freab  nalerials  wkiah  bare  be;n  prerionelr 
rarked  np  to  a  eartwn  tUet.  Let  me  begin  with 
ha  rotMoD  flnely-gronnd  glMi.  Thii  being  gent 
pamad,  I  pnt  a  borderof  wood  renndit,  nndpnur 
V  noma  fariUa  metal,  made  by  melting  t(^ettiero;io 
art  of  eadminm,  two  partiottm,foiirpirlBDf  lead, 
ad  anvi  parti  of  bitmatb.  Wril  now.  if  I  left  thi* 
»  eoid  in  tbe  ordinary  war,  tbe  top  would  aolidif; 
Int.  and  tbe  lower  layan  of  metal  in  eontra  " 
roold  lean  amall  raeant  Kpacei  neit  to  tba  aa 
(  tiM  gelatine,  thaa  randvring  tbs  eaat  imperfect, 
ro  obrlate  this,  I  place  the  gliea  on  thia  cold  block 
it  metal,  and  ooTar  tbe  top  of  the  flnid  tnaibla  alloy 
rith  worm  Band.  Tbe  rat  explains  itaelf— ths 
portion  ef  foiible  alloy  next  tbe  face  of  tha  moald 
Meomea  lolid  fint.  Hsre  is  a  fuaihle  metal  monli' 
a>de  in  the  way  I  bare  jast  illaitrated  to  yon; 
■1  it  alighlly,  poor  aome  colonred  gelatine  eolation 
m  it,  and  torea  away  the  eideaa  by  mrana  of  fiat 
{laaa  ;  and  wbea  the  galatiae  ha<  rnt,  tbe  glana  can 
M  Tomoicd,  carrying  with  it  the  moulded  t 

Hen  ii  Uia  relief  on  gold-beatara'  akin,  and  here 
a  tbo  one  whioh  wai  dereloped  on  eollodion.  Thepi 
•mm  ooaily  be  atripped  from  their  gla<t  Boppporti,  ai 
(ddw  akowyon — one  oomer  being  liberated,  off  thpj 
Mme;  I  will  pau  tbtm  ronnd  tor  yon  to  look  - 
How,  in  the  aatoal  eommer^l  practice 
WoMbalT-tTpe  priatiDg,  a  film  relief,  snob  a<  :,__ 
MO  naw  paiiiDgnrand,  ia  toroed  into  a  pUte  of  lead 
hj  ineKna  o(  the  hydranlic  press,  and  tbs  leadra 
monld  thus  obtained  ii  oaed  for  printing.  I  no 
■  film  raUst  oa  the  imootb  steel  baas  of  thii  i 
|M«H,  place  aiMeoe  of  lead  on  the  too,  and  apply 
pmaaia«.  Ton  aao  tbe  raantt — Iba  lean  baa  beoame 
BB  uMrti  «»anterpBrt  of  the  gelatine  relief,  wbie 
will  DotioB  ia  in  no  way  danagcd. 

Ban  ii  a  leaden  mould,  tngelher  with  tha  eorra- 
tpn  Bill  III'  relief,  kindly  lapplied  by  H<)ani.  Broun 
ftCo., «  Doruch,  and  here  ia  a  rery  fine  monld 
Mdo  br  Hi.  Woodbury  bimaelf.  I  will  rni 
Itmt  in  tUa,  and  you  ace  that  the  result  ia  « 
Ht.  Woedbnry'i  magnificent  lantam  alldee,  ^ 
■fo  WMT  eo  popular.  It  is  now  prjji>eted  ot 
NMH^  nod  yon  can  all  eee  it.  I  take  it  out,  o.  — 
haot  woold  malt  the  wet  gelatine,  and  I  pass  it  round 
for  JOB  to  oumina,  but  nmember  that  it, is  not  yet 
liT,  aadonot  tonch  thefaoeot  it. 


tell  yon  about  the  Woodbary-type  prooees,  but  I 
bare  not  time.    Yon  will  not  fall  to  notice  the 

adrairmble  oolledion  ot  prints  and  illn^tratiTa  apaci- 
mena  kindly  lent  me  by  the  Woodbnry.typa 
"  any,  Hrssni.  Oonpll  and  Co.,  Braua  and  Co., 
imaan,  aadotbora.whoarewotkiDg  tbeproeeai 
-_  _  large  aoale,  aot  forgetting  these  very  fine 
apeeimene  lent  by  Mr.  Woodbury  himself. 

I  may  mention  that,  in  aotnal  practice,  one  Wood- 
bnry-type  printer  can  attend  to  aereral  moulds,  and 
by  the  tima  ha  has  filled  tha  last  of  the  aariea,  tha 
first  ii  ready  to  gira  up  iti  pietnra.  Tbe  moaldt 
are  arranged  on  a  eireular  table,  whioh  raTolyei  in 
front  ot  the  opentoi 


baa  been  workpd  wiUi  the  ^reatcat  anceees  by 
Meain.  Goiipil  and  Co.,  of  Paria,  who  hare  kindly 
lent  me  theae  magaifiecnt  epecimena  of  thoir  work. 
A  gritty  powder  is  added  to  tha  galatinoaa  mii- 
tore  employed  for  making  ths  relief,  and,  when  the 
loliaf  ii  made,  it  ia  found  to  be  mora  or  lees  roaab, 
from  tha  projection  of  the  gritty  partidoa.  The 
relief  ia  then  rolled  against  a  sheet  of  lead,  ao  aa  to 
make  a  perfect  rererae  in  this  metal.  Aa  far  as 
form  is  concerned,  this  piste  of  lead  is  porfeclly 
adapted  for  printing  in  tba  copper-plate  pTSsa,  the 
hollows  loft  by  the  projecting  particlea  of  grit  hold- 
ing tbe  ink  to  perteetioa.  But  ai  lead  is  much  too 
airft  to  be  nacd  as  a  deep-prinUng  plate,  the  leaden 
plate  ia  reprodaccd  in  copper  by  tbo  electrotype 
procesa,    two    elsctrotypinga    being,    of      ------ 


a*  ponnd  on  the  mouldy  and  tbo  pin     „  ..._   

aUA  fereea  out  the  eiceea.     To  illaafratc   thi 
I  will  print  one  from  thia  mould.     Now, 

i«  paper  T  nae.     It  ia  thin,  hard  paper,  aur- 

„__!  with  sliellae  to  prevent  thp  g^latiuo  from 
mmmbnUmg  it,  and  hearily  Tollrd,  to  make  it  exnn  in 
HlifeBaah    Tbeieia  awii  more  which  I  ahoald  like 


ould, 


juplici 


leoDother." 


itieii 


BRITISH  ASS0CIATION.-ADDBES3 

OK  THE  PRESIDENT. 
A  Tlbe  48Lh  meetiBg  of  the  Britiah  Asfodation 
xL  tor  the  Adrancement  ot  Seienoe,  tbe  third 
bald  ia  Dublin,  the  Prasident,  William  Spottia- 
wooda.  E.O.,  M.A.,  D.CL.,  LL.D.,  F.E.S., 
F.H.AS,  F.BOS.,  dehreredaa  addreaa,  which 
be  diTtded  under  two  heada — the  purpoua  and  pro- 
ipeeta  of  tbe  associatioa,  and  the  external  aapects 
and  teadanciea  of  the  soionee  he  rspreaented — 
mathematics.  After  a  few  remarks  on  what  a  pre- 
sent's address  ehould  be,  the  second  and  real 
-jbject  of  the  addrets  was  reached,  Dr.  Spottia- 
woode  pointiog  ont  that  oqe  thing  appears  clear 
from  a  retrospeot  of  psat  ciperienoe — rii.,  that  first 
st,  either  at  the  outsat  in  his  ehoice  ot  eubjeat 
._  .  the  eondntions  ultimately  drawn  tharafrom, 
tbe  president,  aooordingto  his  own  account  at  least, 
finds  himself  on  erery  oocauon  in  a  poaition  of 
-'  eioeptional  or  more  than  nsaal  dilfiaulty."  And 
your  prwcnt  representative,  like  bia  predeceuon, 
frels  himself  this  moment  in  a  aimilar  predicament. 

'caaan  whieb  he  now  offan  is  that  tbe  braacb  ot 

science  wtuob  ha  repraienta  ia  one  wboee  lines  oF 
~ '  ~ice,  viewed  from  a  mithematiwan'a  own  point 
.-  ..jw,  offer  ao  few  paints  ot  contact  with  tha  ordi- 
nary experiences  ot  UFe  or  modes  of  tboaght,  that 
any  account  of  ita  actual  progroas  which  be  might 
hare  attumpted  mult  hare  fulid  in  tha  Grat  rc^ni- 
aitoof  aa  addrees — namely,  that  ot  being  intelligible. 

Uathematloal  Boionae. 

Now  if  thia  eeotorio  view  hod  been  the  onlv  aspect 
of  the  lubji'ct  which  he  ooold  preaant  to  his  hesrsrs, 
be  might  well  hare  tiiiaa  up  the  attempt  in  despair. 
Ilut  althangh  in  ita  technical  charsotrr  Mathe- 
matioal  Scii'oce  eaCFerii  the  inconyenienees,  while  it 
enjoys  the  dimity,  of  ita  Olympian  poaition,  stillin 
a  Icts  furmal  giirb,  or  in  di^gni^e,  if  yen  are  pleased 
BO  to  enll  it,  it  is  taund  present  at  man;  ai  un- 
expected Inrn  ;  and  altboadh  some  ot  us  may  nevai 
h:iTe  knrnt  its  apeclal  langunge,  not  a  tew  hare,  all 
thronab  onr  acientifio  lite,  and  even  in  almost  erary 
accurate  utterance,  like  Molit^re'a  welLknown  ohsr- 
■cter,  bcOH  lulkiug  mathematics  without  kaowing 
it.  It  im  mcreorer,  a  fact  not  to  be  orerlooked  thai 
the  appcaraace  ot  isolation,  so  conapicucua  ii 
mathcmilica,  appertains  in  a  greater  or  leaa  degree 
to  all  other  sciances,  and  perhaps  also  t*  all  pursuit) 
in  life.  In  ita  highest  fiiabt  coeb  aoara  to  a  dis- 
taaee  from  its  fellows.  Each  is  pureaed  aloua  tut 
its  own  aoke,  and  withoat  reference  to  its  oonaee- 
tion  with,  or  its  application  to,  any  other  sabjeet. 
The  pioneer  and  theadracccdgnBrdareot  necessity 
separated  from  tha  main  body,  and  in  this  roapeci 
mathematics  da"s  not  materially  differ  from  ita 
neighboara,  Anl,  therefore,  as  tbe  solitariness  ot 
mathematioi  ha<  been  a  froqaont  theme  ot  diseonno, 
it  may  be  not  altogether  nnproEtabte  to  dwell  for  a 
short  time  upon  the  other  side  of  the  rjnestion,  and 
to  inqnire  whctbcr  there  be  not  points  oF  oontact  in 
method  ar  in  aubj  est- matter  between  mathematio. 
and  tbo  outer  world  which  hare  been  freqaentlj 
orerhxiknd  ;  whether  its  lines  do  not  in  some  oasei 
run  parallel  to  thoic  ot  other  oecapatian>  and  pur- 
poiDs  of  life ;  and  lastly,  whether  wo  may  not  hopt 
for  some  change  in  the  attitude  too  often  asmmed 
towards  it  hy  thi>  repre?entati<re9  of  other  branchef. 
ot  knowledge  and  ot  mental  oetint;- 


In  his  pratoea  to  tha  "Prineipla,"  Newton  gires 
4'ipreision  to  soma  gennal  ideas  jrhicb  ma;  well 
narre  aa  tbe  key-note  tor  all  future  ntteranoaa  on 
tbe  relation  oF  mathematics  to  natnral,  iaelnding 
aIbo  therein  what  are  oommoolj   ooUed  artificial, 

"Tbeonoienta  divided  meckantcs  into  two  parts, 
rjitional  and  praetieol ;  and  since  artisans  often 
icork  inaccnrately,  it  came  to  poai  that  mecbanio* 
nod  gnmetry  were  diatiDguished  in  tbia  w*y,  tbal 
crerything  aeconte  was  referred  to  gaometar,  and 
irerytbing  inaccurate  to  mechaniei.  -Bat  the  in- 
occaraeies  appertain  to  the  ariiaaa  and  not  to  the 
art,  and  geometry  itself  has  its  foandation  in  me- 
cbnnical  practice,  and  is  in  tact  nothing  else  than 
tlat  part  of  anivenal  mecbanica  which  oeaorately 
lays  down  and  damoiutratM  the  art  ot  meosnring. 
Ke  next  eipUins  that  rational  mechanics  is  tbe 
'cionccof  motion  rcsaltingtrom  forces,  and  adds: 
'■Thowholodiffioulty  of  philoaophy      "       '  ■ 

:ie  in  intestieatii       "      ' 

rbeno 

f.'om  these  forces  other  pbeoomena  will  ansae." 
j'hen.  alter  stating  the  problems  of  which  he  hns 
Ifeatcit  in  the  work  itself,  he  says,  "  I  would  that 
,ill  other  natural  pbenoicena  might  similarly  be 
,  ileduced  from  mechanicsl  priaciplaa.  For  many 
tMnga  move  me  to  suspect  that  everything  dopenils 
upon  certain  foroea  in  rirtne  of  which  tha  paitaelea 
III  bodies,  through  forces  not  jet  a 
cither  impelled  together  so  as  to  eol 
Ggn'et,  or  are  repelled  and  recede  frOD 
!  Newton's  views,  then,  are  olaar 
ninth emat toe,  aot  as  a  method  in  . 
tliougk  applicable  to,  variona  aabjeets,  but  ai 
tbe  higher  aide  or  aspeot  of  the  snbjeots  Ibema 
and  it  would  be  littlo  more  than  a  translatian  of  his 
notions  into  other  langaage,  little  more  than  a 
].Araphrase  oF  his  own  words,  if  we  wen  todeaonbe 
j  tlie  math'matieol  as  one  aspect  of  the  material 
I  vorld  itself,  apart  from  whieb  all  other  aapaota  an 
I  liut  incomplete  sketches,  and.  however  aoanrate 
'  after  their  own  kind,  ore  still  liable  to  tha  iaspec- 
fwtions  of  tha  inaccnnte  artificer.  Mr.  Borrowaa, 
ii  his  prefaceto  the  first  volameof  the  "TiaosaOtiOM 
ot  the  Boyal  Iri^'h  Acadooiy,"  has  earned  ODi  tba 
'  -une  oignmaDt,  approaching  it  from  the  other  ude. 
'No  one  aaiance,  he  says,  "  is  so  little  Donoasted 
vith  the  rest  as  not  to  afford  many  prineipleB 
vhoae  use  may  extend  considerably  beyond  tbe 
Hcieoce  to  which  they  primarily  belong,  and  no  pro- 
Iiositioa  is  so  purely  theoretical  ai  to  be  incapable 
ot  beiog  applied  to  practical  purposes.  There  la  no 
apparent  connection  between  duration  and  the 
I  cycloidal  arch,  tha  properties  of  which  have  fnmiahed 

lis  with  the  beet  method  of  msasoring  tii ■*  ■•- 

I  who  bos  mode  hiraaclf  master  ot  the 
I  sftectiona  of  the  logarithmic  anrve  ba 
considerably  towards  aacertuaing  the  pnpariiDnal 
ilenaity  ot  tbe  air  at  various  diataaeea  from  the 
I  ATth.  Tbe  rcsearchea  of  tha  mathemstieian  are 
the  only  anre  ground  on  which  we  can  reason  fram 
Gxperimenta ;  and  how  far  experimental  science  may 
<  M'sist  cammereial  intercata  is  erinoed  by  tba  sncaesa 
I  uf  mauufocturea  in  coantries  where  the  bond  of  the 
I  srtifieer  baa  taken  ita  direction  from  the  pbilo- 
Topber.  Every  manufaetare  is  in  reditf  but  a 
I  chemical  process,  and  the  maehlaerjr  reqniwte  for 
'  carrying  it  on  but  the  right  application  of  oertaia 
I  [iropotiitioas  in  rational  meebaaica."  Sn  for  year 
'  academician.  Erery  snbject,  therefore,  whether  in 
its  nanal  acceptation,  aciantiGo  or  otherwise,  may 
.  liavea  mathematical  aspect ;  as  soon,  in  foot,  aa  it 
I  hecomes  a  matter  of  strict  maaaurement,  or  of 
'  numerical  statcmaat,  so  soon  does  it  enter  npon  a 
inathematieal  pbaae.  Tbia  phaae  mar,  or  it  may  not, 
lie  a  prolada  to  anotbcr  in  whiehthe  lawa  of  the  aub- 
i  ject  on  expnssed  in  algebraical  formnlai,  or  repre- 
;  ,«ntadbygaometriealfignres.  Butthereolgistofths 
I  hnsiDeas  (W«a  aot  always  lie  in  tbo  mode  ot  eipieaaton, 
iind  the  faaeioation  ot  the  formnlie  or  other  mathama- 
lical  paraphernalia  may  alter  all  bo  little  mora  thin 
,  ihatofatbeatrical transformation soaue.  Theprooees 
at  radacing  to  formnlie  is  really  one  of  abstrxition, 
:  the  reenlta  of  which  are  not  always  wholly  ou  the 
lide  of  e^n  ;  in  tact,  throagh  the  process  Itself  tbe 
.  nhjeot  may  lose  in  one  respect  even  men  than  it 
i  vaina  in  another.  But  long  before  sucb  abatraetion 
:  It  completely  attained,  and  even  in  eosci  when  it  is 
I  never  attained  at  all,  a  subjret  may  to  all  intents  and 
I  {inrposes  become  msthematical.  It  is  not  ao  much 
I  elaborate  eolcalations  or  abstrnse  proceasea  which 
I  nbaracterise  this  phone  aa  tbe  principles  of  prvcision, 
lit  exactness,  and  ot  proportion.  Bat  theae  areprin- 
oiplea  with  which  no  true  knowledffs  can  entirely  dia- 
I  iicnso.  It  it  be  the  gcnerul  acientifio  spirit  whieb  at 
the  outaet  mores  u^on  the  face  of  the  waters,  aud  out 
lit  the  unknown  depth  brings  forth  lieht  and  living 
.  forms,  it  ia  no  less  the  mathematical  spirit  whieb 
I  lireatbos  the  breath  of  life  into  what  would  other- 
I  ■•iso  have  ever  remKued  mere  dry  bones  of  faot, 
I  which  reanites  the  soattared  limbs  and  re-ereates 
I  Irom  them  a  new  and  organic  whole. 
I  And  aa  a  matter  of  fact,  iu  tba  words  need  by 
'  ?rofes!or  JoUctt  at  our  meeting  at  Belfust— vis., 
■'  Not  only  an  wa  applying  om  itiSoRAi  Xb  "^SJ, 
\tnB,Va  ■5tOT\.in«  <A  TOiSa«a«i».tv,^™!^-«*  *a*-«™»«. 


a  natnra  and 


870 
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to  fjUt  the  Mma  inttroMtBt  to  Ntonon  Utharto 

Fbjifeal  •dcnoi  ii  lauiiiiig  mora  and  dot«  «ir«r7 
day  to  leain  tbaphawnieDaodiatamiDoditeatioiu 
al  thai  DIM  phsDomesOD  iauatij,  motfam)  whioh  ii 
nooliarir  ondrr  tha  powgr  et  matfaamatin." 
EcbiMa  arathtaa,  far  off  and  funt  prhapa,  bot  itfll 
fcraa  aolMNi,  in  anawar  to  Hawton'a  wiib  that  all 
s  day  "  b«  daddotd  fron 


n,  toning  fram  tUi  afpaet  of  tba  nhjact,  it  were 
mj  pnipOM  to  annmerato  bo*  tha  una  Icndmej 
Ml  •rincM  itaalf  u  the  an*,  nacoDicdouil;  it  may 
be  to  toa  artbto  Ibtnualnt,  I  migb  t  call  aa  witnei*«B 
aaah  one  in  tam  with  (nil  ralianM  m  the  teatimonT 
whiih  tbn  would  bear.  And,  hariDg  mart  ipcou 
nlamM  to  mathoniBtioa,  I  migbt  oaafidaDtlr  point 
to  tha  aeaaracy  of  umaromnit,  to  tha  trnth  ot 
enrra,  whieh  aecordinK  to  modarn  iDTntifratiDn  ia 
tha  k*j  to  tos  pscfcation  of  alauie  art.  I  might 
trianpMUitty  dto  not  onlj  the  anhitrclB  of  all 
afM,  whoa*  art  ao  Biuiif«tl7  rnta  npoB  matbcmitioal 
pnndplea,  but  I  might  eito  bIpd  tb*  litfrary  a>  well 
aa  tha  aniitio  remuni  of  tba  gmt  artiiti  of 
CSuDWMnto,  both  painten  and  amlplot*,  in  aridanoe 
of  the  CTomatrj  uid  tha  medwDiaa  which,  hating 
baan  lud  at  the  fonndatlon,  upaar  to  ban  fonnd 
thdr  war  npwardi  thivogh  tM  aDpantrnotara  of 
lb<ar  woiha.  And  in  a  leu  ambitioni  rpbrra,  but 
B«MW  to  onrMlTt*  in  both  lima  aod  plaaa,  I  muht 
pototwithaatlifaetioB  to  tba  great  aobool  of  EKBliah 
eenatnioton  of  tha  18th  canton  is  tba  domatie 
aiti,  *i^  nrnind  70a  Uwt  not  only  tfaa  (ngineer  and 
tha  M^ltaet,  bnt  eran  tha  eaUnatmakcn  derolcd 
half  tha  ipMe  of  thair  boob  to  panpaotnc  and  to 
tha  piin^ln  wbanbr  lolid  tgarra  mi?  be  de- 
li — 1-. ^^  ^  ^^■^j  ji  ^^^  termed  deMniptiTa 


■  would   the  acienosa  whieh  eon 

ith   naiODlng    and    fpeech,    nor 

fcindnd  art  of  mnue,  nor  eren  litentnre  itrel.,  .. 
thomghly  probid,  offer  few  poinla  of  dapnidaiiM 
npoBtbaaaiaBeaotwhiob  lam  gpraking.  What,  in 
faot,  il  lOfie  bnt  that  part  ot  nniTfrsat  r 


„ , jtthat  part  of , 

"lAld  Mmnrtaly  layidowu,"  nod  demonatratsi 
'~'  *         'nBOniBiMoB  ia  poitiUe)  praoiia  method* 
-M  to  eaoh  of  theaa  artaP    And  I  might 
U  to  tba  eommoD  eonaant  wUeh  epeaki  of 
-"— n  form  of  reaaoning 


flualng  the  prauutw  and  diSerencta  of  pnamre 
under  which  Mr.  Crooks'  radiometfn  eiecata  toeir 
•ronderful  rarolatiani.  Than  are  the  eiDnnioDe  ef 
the  UT  while  tranamitting  notca  of  high  pitoh,irhioh 
thfongh  tba  nanrdie*  of  Lord  Bajbigh  appear  to 
)«  of  a  diminntif  eneai  •Itogether  nneipaotod.  Tbera 
ire  the  molaenlar  aotioH  broogbt  inM  plu  to  iha 
TemarkaUa  eiperimento  by  Dr.  Karr,  wbo  haj  ano- 
ceeded,  wbara  etan  Fanday  failed,  in  efteoting  a 
liuUe  rototioD  of  tha  plane  of  polaiiwtian  of  light 

._  ,1 .v„__v  .i._._i..i  diei^trioa,  «- "  — 

magnet.     Tc 
be  ^reaent  to 


1   Ttmtrai  w- 
whicb  aotnaUy 


tion  of  the  itotiiitieal  method.  Witknt  Eto  tf  airid 
life,  or  tbe  biitory  of  life  aod  dnth,  coald  letto 
cJDoaTsd  at  all,  or  only  in  tha  moai  aapartdal  ■»■ 
aar-  Witbont  it  we  conld  ne*«r  attoto  to  aar  okn 
ideuot  the  oanditioD  of  tba  poor,  we  eoaMami 
htna  for  any  'olid  aooltoraUaa  of  ttair  onadHim  w 
praapacta.  Witbont  ito  aid  auutarj  ■taaatWLMd 
eran madidae,  wonld  be powntaaaa.  Witboalillk 
pciUtidan  and  the  phEUatbtapM  wtM  aito  t* 
-wandering  orar  a  traehlaee  imiti. 

It  ia,  howarer,  v«t  M  mneh  (rom  the  rijt  <( 
Bsienoe  at  large  u  from  that  of  matbeaathi  iMI 
tbat  I  daire  to  ipeak.  I  wiab  tnm  tfaa  totts  |At 
xtiona  batwe*' 


ftad  otocr  mbjeola  to  prove  that  Wale  net  ilhralt 
811Gb  a   far-<^   region,    nor  as  wnilentpbiH)  a    , 
alphabet,  and  to  allow  that  eran  at  aBlik^iieba*    i 
nay  tntee  onder-enrreDto  of  thMgblwUebtomi 
iiened  from  a  00  '*"        ■»--.■ 


niadi  of  ni  aH,  there  are  tbe  infiuitMimal  rip|>le*  of 
tbe  Tibrating  pUto  in  Hr.  Qraham  Bell'i  moel 
leUone  iOTantion.    Of  tbe 
[Mate  in  tha  plato  of  tba  I 

conitrta  eoDDd  into  eleotn'oity  and  eleotrioit;  into 
wnnd,  we  can  at  pteeent  form  no  ooooeption.  All 
tbat  can  now  b«  niA  ii  tbit  the  moel  perfect  ipea- 
riena  of  Cbladni'a  aand  figurea  00  a  vibrating  ptate, 
cr  of  Enndb'tljoopodiuiB  beapa  in  a  maeicaJ  tube, 
cr  eren  Ur.  Sedley  Taylor'i  more  delioato  *ortic«a 
in  tbe  fllnu  o(  tbe  pboaeidoaaope,  are  rongb  and 
^kelcbj  compared  with  theaa.  For  oatwithatanJing 
dia  faat  that  is  the  monmenta  of  tbe  tetepbon<r- 
lilato  we  hare  ecloally  in  onr  hand  tba  aolation  of 
that  old-world  problem,  the  oanBtrnotion  of  a  apeak- 
mgmaofaina;  yet  tbe  oharaeter*  in  which  tbataala- 
tion  ia  eipmied  are  too  amall  for  oar  powera  of 
ijioipherment.  Tn  mOTementa  eneb  aa  tbeae  wa  uem 
to  loae  eight  of  tbe  diitinetian,  or  perhaps  we  bare 
Dneoosoioaalf  paaaed  tbe  houodaiy  between  maaain 
nnd  molaenlar  motion. 

Tbrongh  tbe  pbonograpb   we    ban  not  Only    a 
Irantformation  bat  a  permanent  and  Ungibte  reeord  ,    r-  -  -     ...    ,'     .  ^-  _     _ 

of  tbe  maobariam  of  apeacb.     Bnt  the  diffcrenoc.     ;^T!:..'^^^!„,lS_^"!:^^ir!j| 
upon  whiob  articulation  (apart  from  londnoiB,  pitob,       ""      """        ""  '   "" 


Three  Modem  Hathamatloal  Vetbodt. 

Haviag  Ibii  in  Tiew,  I  propoae  to  auka  Ito  Mt- 

j<et  of  apaeid  nmark  aome  proaaaaee  peeelto  Ii 

reodera  matbamatiee  ;  and,  pwtly  with  the  ebfartil 

-■' ~ —  ~'"mi*r 


MAet 


.     ,  aeleetedror 

in    raipeot    of    wliieb   1 
tnooght  to  have  excaedal 

qpaenJatioD,  and  to  bava  adopted  tor  wt^ewi  p» 
poaee  an  nnknown  tongue.  And  it  will  to  WJ 
podcKTOar  to  abow  not  only  tbat  in  tbna  tb*^ 
oar  adenoe  baa  not  ontalened  ito  own  ligttJMb 
ringe,  but  that  eren  art  and  litnntan  bar*  oma- 


tality)  drpenda,  appear  from  tbe  eiperii 
01  f  Kerning  Jenkin  and  ot  olban,  to  be  of  miam- 
fcopie  aiie.  The  miorophone  afforda  another  inatanee 
ot  the  nneipected  ralneef  minotoTariatioaa— in  tbia 
isee  ot  aledric  onmnta  ;  and  it  ia  remarkable  tbat 
tbe  giat  of  tbe  inatmment  aroma  to  lie  ia  obtdning 
snd  perfecting  that  whieh  eleetrieiBDa  bare  hitherto 

inO!it  acmpnlonaly  aroided — via.,  looaa  oontaot.  

De  I«  Em  baa  tmogbt  forward  |  ^™"t,"!  tat" from  whieh  we  elm^  ^< 
nit.  d<m»1  f»m  h,.  itnpendons  .  pog,ihie  and  oerWn  reanH*.    On  tbia  bead  it  ii  ii 


. ^  QoantitieB  ;  aaeondly,  tbat  at  UtaUi 

ipaoe :  and  thirdly,  that  of  Orametiy  not  aeetafiai 

Eoelid. 

Firat  it  ia  ohjeeted  that,  abasdooina  Ito  wn 
,iitioDB  metbode  of  aneioDt  wthtrnMimt,  « 
LTe  admitted  into  oor  formBlm  qnanlitiBB  wUab  ^ 
ir  own  abowing,  and^ 


t  tbe  reiDlte  derived  from  b 


Mityle. 


Tha  Principle  of  Ueaaorement. 
Taking,  tlian,  predaian  and  eiaotoraa  aa  th<. 
obanetariatiea  whieb  diitingmih  tbe  matbematioal 
pbaaa  el  %  tnbjeot,  we  an  natorally  U  to  expect 
tbat  the  anroaoh  to  aoch  a  pbaae  wi"  ^  i~)i~>~i 
hj  inenadng  application  of  the  princ 
mant,  and  br  the  importonee  which 

nnaariMl  nanlto.    And  tbia  very  n> ^ 

tion  tor  pragreaa  may,  I  think,  be  fairly  dreoribed  a» 
Ma  of  the  m^  featnme  of  iciaDtific  adranoe  in  the 


rariona  toTeaUntons  alike  tend  to  iaa ne  in 

nent,  aad  to  that  ulaat  to  aaanme  a  mathematical 
f  haae,  I  (bonid  ho  embarraaiad  br  the  abandanoe  of 
uetancea  wbleb  might  bo  addnofd.  I  will  thnafore 
OMiflM  miaalf  to  a  pauing  notice  at  a  very  few, 
eelMUng  tboaa  whieh  eienplify  not  only  tbe  general 
tondaney,  bnt  alao  the  apecial  obaraoter  of  th« 
■aaanremento  now  partiaalarly  rrqnind— rii,  that 
of  minataneaa,  and  tbe  indireot  method  by  which 
aleno  wa  canat  preeant  hope  to  approach  them.  An 
ebjeot  haviag  a  diameter  ot  an  80,000th  ot  an  inch 
b  parhapa  theemalleat  of  which  tba  mioroacope  conld 
give  any  well-deflnad  rapreaentotiou,  and  it  it  im- 
probable tbat  one  of  120,000th  of  an  inch  oonld  he 
iingly  diaeemed  with  tbe  higheat  powera  at  onr 
eommand.  Bot  the  lolac  beams  and  tbe  eleotric 
Ugbt  rereal  to  na  the  presenea  of  bodies  tar  amaller 
than  tbeae.  And,  to  tha  abaence  of  an;  means  ot 
obearring  them  Mwly,  Professor  Tyndall  baa  nag- 

Sted  a  eoale  of  tteae  minuto  objecta  in  tocma  of 
lengths  of  tnminiferona  wnrea.  To  tbii  he  wau 
led,  not  1t>»7  attempt  at  indiridual  mrasoremeot. 
bat  by  toking  acaoont  of  them  in  the  ugregate,  anil 
obserring  the  Unto  whiob  they  ecattor  faterally  when 
olnsterMTiD  tbe  form  of  actinia  olonda.  The  tmall 
bodiaa  with  whieh  eipeiimaDtal  seiBoee  has  recoDtlj- 
oome  into  eontaot  are  not  confined  to  Ksseana  mole 
enl«e,bntcomoriBeaIsoeompletoorgaiiiBm8 ;  and  th. 
>hiloBopber  has  made  a  nrofonnd  etady  ot  thi 
iton*   inflnanoe    exerted    by    these    minoti; 


tjttorjotlO.IWOooIla  strong  eridenoe  for  aappoaiog    j>ahlio,  if  anywhere,  that  I  may  be  pefmi*!  h 
Ihat  a  Tolta.0  duohargo,  Oren  when  apparently  con-  ,  ^      j.„   ^  q„  fjrtile  imwoatton  at  Ito  Ul 

•""•^l  "V  '"•  •»  ^.i.'*^"!*^  P'f^"«'"'?  i    .Yatronomer  Eoyal  fer  IrAnd  we  ve  indablal  h 
butalllhatiabownottbapaitodi^chintormit-    4^  narrelkras  Oalonlna  of  Qoatorrfora,  w«4b    1 


all  Ihatia  known  ot  tba  ptriod  of 

that  it  mnst  reonr  at  exceedingt*  short 
mHTTaiB.  And,  to  oonoeotion  with  this  aobjeot,  it 
may  be  added  that,  wbaterer  be  the  nltimate  ei. 
ptanatiDB  ot  the  atrange  atratiBoatian  whieh  the 
roltaio  disebarge  nndergoes  in  rareSad  gM«a,  it  ii 
fllear  that  the  altCToate  disposition  of^  light  and 
Jarknat  miut  be  drpmdent  on  some  pcriodie  dia- 
iribntion  in  tpaee  or  aequeuee  in  time  whiob  can  al 

or^nt  b«  deJt  wiUi  only  in  a  very  g.ne™l  w^y.  „„       „  „„__„ 

tba  eiJunated  ooiDmn  we  have  a  rehiole  tor  eleo-    ^^^  gqiuiree  of  whoee  unite 


ity  not  conatant  like  an  ordinary  eoodnctor,  bnt 
.taelf  modified  by  tbe  paasaga  of  the  diacbarge,  and 
perbape  ant^ent  to  laws  diffaring  maberiall;  from 
ihoae  which  it  obeya  at  atmoapherie  preianre.  It 
nay  also  be  that  some  ot  thn  featnres  aooompanying 
itratifioation  form  a  megoified  imB|eof  pbanomeca 
tolonging  to  diimptiTe  diaohargea  in  general ;  and 
that  conafquentlr,  so  far  from  eipfcting  among  the 
known  faots  ot  the  latter  any  clue  to  an  explanation 
at  the  former,  we  mnat  hope  nitimately  to  find  in 


vjly  now  bt^otog  to  be  folly ,  _ 

which  has  not  yet  raodTsd  all  tfaa  appUeatiwe « 
irbieh  it  it  donbtleas  capable.  And  ana  afatoed 
this  oilonlns  be  not  oO-rxtensiTO  with  KMtbv  «M 
almost  aimDltaneonsly  gtnnlDated  oa  tba  CealhiA 
sor  with  ideaa  mora  reoentiy  daveloped  to  Awytoj 
lei  it  mtut  always  bold  ita  poaitton  aa  ■■  arigba 
discorery,  and  aa  a  rrpiwantotiTO  of  OM  et  tta  IM 
irreat  gronps   of  generaliaed  algebra*  (ria.,  IkM 

^tiil'  be    marked   od  oar   intelleatael  mat  ti  « 

unknown  region.    Well  do  I  reeoHeat  hew  la  b 

ly  days   we  need  to  handle   Ute^naltol  ■  * 


tbe  r 


sine 


1  of  » 


7  ot  life.     Andif.in _. 

tb«r  opeoiae  dfeeta,  whether  deletoriont  or  other. 
oa  baman  life,  mtj  qoalitatiTc  classification,  or 
qnantitatiTO  estamato  be  erer  possible,  it  seems  thet 
it  mnst  bo  eOMted  by  aome  saob  method  as  that  iu- 
J'oated  abore. 
Agato,  to  aunmerato  a  few  more  inataneea  ol  tbe 
t  of  Dunnto  qnantitiee,  there  are  tbe 
Be  of  moleeulea  from  one  another  iii 
id  at  TBrions  presanree ;  the  length  ot 
s   open  for   tbair   moUoo 


tbe  latter.  A  pmdimt  pbilMapturuanally  ' 
'  sTOids  haiardiog  any  forecast  of  tha  practical 
I  tpptication  of  a  purely  soieotifio  reaearob.  But  h 
I  wonld  seem  tbat  tbe  oonfigarmtion  of  tbeae  atri» 
I  Blight  aome  day  prore  a  rerr  delicate  means  oF 
ratimating  low  pretaures,  and  pertiap*  also  tor 
effecting  some  eleetrieal  measuremeuts. 

Now,  it  is  a  curioos  faot  that  almoat  the  onlj 
'  imall  qnantitiee  of  whieh  we  have  as  yet  any  actual 
measurements  are  the  waTO-leogthi  of  light  i  and 
tbat  all  othen,  excepting  ao  tar  aa  they  can  be 
deduced  from  totaa,  awut  tatore  determination.  In 
the  mean-time,  when  unable  to  approaeh  theae|smaU 
qaantities  individuality,  the  method  to  which  we  are 
obliged  to  have  reconrse  ia,  as  indicated  abore,  that 
of  aTersgea,  whereby,  disregarding  the  oiroam. 
stanoea  of  each  particular  case,  we  calenlato  tbs 
aversge  aise,  the  average  velocitv,  tbe  avarag^ 
dirpction,  &c.,  of  a  large  number  of  inatonoea.  Bat 
although  this  method  is  based  upon  experience,  anil 
leads  to  result*  which  may  be  acceptod  aa  subatan- 
tially  true ;  althoo^b  it  may  be  applicable  to  aoj- 
finite  interval  of  time,  or  over  any  finite  area  of 
apace  (tbat  ii,  for  all  practical  purposes  of  life),  tbert 
i*  no  evidence  to  show  that  it  is  so  when  the  aimer., 
aions  of  interval  or  ot  area  are  indeGnitely  dimin- 
iahed.  Tba  troth  is  that  tbe  aimnlici^  of  natnie 
which  we  at  present  gmap  is  really  the  resolt  o[ 
infinito  oom^exity  ;  uid  that  below  the  nnifarmitj 
there  UDderUes  a  diveiaity  whose  depths  we  have  not 
yet  probed,  and  whose  aeoretpUoea  are  atill  beyond 

The  preaent  is  not  en  oooaaion  for    moltiplying 

^plieu- 


inagiciaa'a   page  mijibt  try  to  wield  Ua  Mats'! 
wand,  trembling  aa  it  wfie  balweea  faep*  aai  IK 
snd  Ittrdly  knowing  whether  to  tniat  oar  ewa  Msk 
until  they  had  been  aabmitled  to  the  prMrtaM 
sver-rrady  oonnsol  of  Sir  W.  B.  HamOtoB  UaaiA 
To  fix  our  ideas,  oooaidar  tba  naeaeBraBHil  ■  ■ 
lioe,  or  tbe  reckoning  of  time,  or  kbawmfMBSMi* 
soy    malbematieal    operation.     A    Gb*   MV  k 
meaanred  to  one  djreebonor  lath*  ijiiiHii  »■ 
ly  be  raokooed  fwrward or  bedtwawt  aa  e|»  1 
m  may  b«  performed  or  be  rarened,  Hlff  to  I 
loa  or  may  be  andone ;  and  if  having  oae*  resMM  ' 
„jy  of  theae  prooeaase  wo  rwveceo  it  a  *M*al  Ito^ 
we  shaU  End  tbat  wo   have  ooeaa   beak  to  tta 
original  direation  of  meaanrenmit  <r  tl  ttdtmmi 
or  to  tbe  original  kind  of  operation. 

Snppose,  bowevec,  tbat  at  nam  da|a  iif  a  aJw 
,jtian  oar  tormolsa  toUeato  aa  attMataoD  h  He  aeli 
of   meaaniement  _  sodi  that.  If  tbe  allamlBM  to 


ot  the  anginal,  will  be  p 
•amoaetbat,at  aoertainato-~  <<••*- 

inaioato  that  tima ia  to  ben 

different  from  fatoro  or  paat,  bat  atill  to  a  «v 


•,c=: 


which  snch  m 

meaning  except  ae  latnre  or  paat ;  and  Ibe  pa^ 
ia  bat  the  masting  petot  of  thetwA.  OriSaatMK 
snppoee  that  we  art  gravely  fadd  tfaat  aO  ^^ff_ 
tbroogh  the  sano  two  ima^aiy  pelato  at  aa  hMlJ 
distaooe,  and  that  even  line  drawa  tkro^  ta*« 
I  poiati  ii  perpan£oalar  to  itotlf.  Oa  biot 
itoteioent,  we  shall  probablj  wfciiy^dw; 


toat  wa  have  here  reaehed  a . 

OoT  scdanoe  mnit  either  given 


AuB.  16,  18;8. 
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tba  JflwOTIi.  or  jiaU  Iha  pauUiin  u  i 


m  Jitaili  H  sn^itaj  to  the  prtieat ._ 

it  will.  I  lUok,  b«  iDfloMt  toBoint  out  in  gi 
tanM  tlMt  m  •olnliin  tt  Iha  diftnlW  ii  to  bs 
is  A*  toat  tha  tba  foraoU  '  '  _ 
namUo  ON  Bim  MBprabaBiir*  than  tha  lisniBo*- 
Hon  Maifod  to  Ums  ;  aad  whan  wn  pua  ont  of  the 
condition  o(  tUai*  Srat  eonlempUtod  thtr  onnoi 
f*K  it  la  obrioaa  taaj  onght  not)  fire  u  asj  raanlta 
ODthalkMia.  Bot  it  doaa  uok  thoafon 
•n*  follow  tb»t  npon  t,  more  anlargad 
ananlM  Ma  insap»bla  ot  iDterpratatmo ; 
itmqr,  the  di&ouHf  at  vhish  we  bmn 
laalaa  that  (hara  miat  ba  uma  mora  ooni' 
■tatBBant  ot   tha  problem  which  will 

wa  impoaiibla  in  Ilia  more  limited,  but 

poadbla  in  tba  wioar  naw  of  tba  iubiaoL 

A  TaT7  limpla  iutanea  will  illnitrata  tha  natter. 
If  from  a,  point  antiids  ■  airola  we  diair  a  atraiiht 
lina  t*  toooh  the  ornTe,  the  dittaoae  between  th« 
■tkitiDV  point  and  tba  point  of  contact  hai  eertun 
■aawatiiual  propartin-  If  (be  ilarlinB  point  be 
Alftrd  naarar  ud  peaiar  to  tha  drele  tha  diitasoe 
1«  qaealiDn  baaouea  ihortcr,  and  nltinatelj 
«aMuhea.  Bat  aa  loon  aa  the  point  paura  to  tha 
inlaiim  of  Iha  einla  tha  notion  of  a  tanmnl  and 
ane*  to  the  point  of  contaet  oaaae  ti 


an  jet  aapaUa  from  a  more  BanpreheniiTa  point  of 
Tiaw  of  laadinx  u  mantallr  to  lOinalhinK  beyoBd 
tbenieltea,  and  to  tntha  whiah,  althongh  raubad 

thranah  than,  h«TB  a  naUtj  iiMntlT  to  be  attribnted 

4«    ik^W  .^^t-^aJ    ^MM.^  ? 


n  from  art  to  lattart,  trath  t 


lUaira    praraila    u    long    aa    tha   point 

ta  lb*  intarior.  Bat  f  tha  point  be  ibifted 
•mi  fnrlhar  until  it  eiaaigaa  on  tha  other  aide. 
lim  buvant  and  tta  propailiaa  mama  tfaeii 
rnH^,  aod  are  aa  intalllgible  aa  bafore.  Now  the 
ftopaaa  wbarat^  we  ban  paaiej  from  the  poaaible 
tA  tba  inpoaaiUa,  and  BfMB  iTpa»ed  lo  Uie  poa- 
ribl*  (nMdr,  tba  ibittiog  of  the  lUrting  point)  ii 
*  pwfaetly  oootinaoiu  ana,  whila  tha  oan^tioaa  ot 
tin  problan  a*  atatad  abora  have  atiruptlf  obatipd. 
n,  bowerar,  wa  raidaaa  tha  idea  of  a  lioa  tone^ing  b; 
tl^t  of  •  line  onttina  the  drele,  nod  the  diitaooe  of 
tha  point  ot  oontaat^  tba  dittanaaa  at  which  the 
Km  b  InlcTCaptad  hr  the  eorre.  it  will  taiilj  be  Man 
that  tha  latter  inolndw  thatormar  ai  a  limitibg  aaae, 
wh«i  tha  eatliiiB  lina  ii  tomad  about  the  itarting 
potnt  nnlil  it  eafaddea  with  tha  taDRenl  ilaelf.  And 
rerth^,  that  tiie  two  intaroapta  have  a  parfaotlj  dia- 
HMt  ftDd  intellitible  meaalng  whathar  tha  point  be 
mattiim  or  inaida  the  ana.  Tha  ont;  difftrenaa  ii 
ttaft  Ib  tha  lint  oaM  tha  intareepta  are  meainrad  in 
tha  MBM  diraetion :  la  tha  latter  in  oppoeite  djiao- 

Th«  foraRobg  inilanoa  baa  ahown  one  pnrpoae 
vW4  thaa  iaayinaiiei  mar  aarra— rii..  ai  marki 
laJhwIIiil  a  Bmit  to  apartionlar  aaadition  of  thinfi. 
!•  tha  vpHeatioa  «f  a  partienlar  law,  or  pointing 
a«b  •  nm  whera  a  mora  oomprehenalTe  law  ii 
vaqafaad.  To  attun  to  ineh  a  law  wa  mnal,  aa  In 
tha  litanno  of  tba  drole  and  tangeni,  reeonridar 

' — -  -^' it  of  tba  prohlam  i  wa  mnit  co  back  to 

....     __.,.!.  __.  .  J       ^  and  aaoartain 

.    __  ...  --  enlarged.     And 

I  if  in  anj  partionlar  innatigation,  wheraio 

liaariaa  hBTo  ooenrrad,  tba  moat  somprehenaiTa 

lt«<  tba  problem  of  which  wa  are  at  pre- 

"""  *  "   •    -■      -     totoal  rapraaantation 

it  for  tha  preaent  ha 

e  catagor;  of  imaginariaa,   it  aliU 

tet  wa  mar  a(  aoma  fatura  time  i 

b  will  endow  them  <rith  reality,  nor 

a  naad  haaitata  to  emplor 

W  with  tha  great  prinmpla  of  oon- 

.  r,  both  in  geomatrj  and  algebra  wa 
NHdaaallr  make  nee  of  pointi  or  of  qnoDtitiea, 
iHah  Iron  onr  praaant  oottook  haTe  no  real  eiint- 

awhU  can  naithar  be  delineated  in  upaoa  of 
wa  lava  arperianee,  nor  maaaorad  bj  aeale  aa 
TCOToat  Baaaaraaeat ;  if  Ibeae  imaginaTiaa.aalhej 
■a  Im  aiad,  ara  called  np  tn  legitimate  prooeaaeaol 
NraaiMoai  if  tb*r  aarra  ua  porpoaa  not  maralr  of 
■anatlBi  idaaa  hot  of  aotnallT  emidneUna  ne  lo 
•IwaHaalBonehwnna;  if  all  thia  be  tnie  in  abatraot 
■ianoa,  I  b»  parb^  be  allowed  to  point  ont,  in 
flHtntioa  of  mj  ailment,  that  in  art  unreal 
*  *"  "  '  '      inggeating  ideal,  for 

ung  lor  wnia"- "■ '" 

jnue.   Are  IK 

lUwr,  ailnationi  inoompatible  irith  naTiUtion, 
'•■iMBa  wUoh  oballanga  nat  merely  the  stability 
'Waaaa  tbapaadbili^af  aqnUibriam-an  oottbaM 
Aa  wj  MMM  to  whloh  the  artiat  often  hat  reaonne 
taOTdwtBaoBTCTbia  meaning  andtoIulGl  hia  mii- 
4m  t  Who  that  baa  arar  rarelled  in  the  oniaman- 
MmI   ait  Iha  Benaiaaanoa,    in  the  eitrurdinary 

inaadHaNatram  tba  animal  to  tba  Tsgetable,  from 
hiaia  la  flsnl  forma,  and  from  Iheae  again  toalmoet 
|Hrf«  gaowaWo  vorraa,  who  hai  not  felt  that  thaae 
■Mptaaviaa  hare  a  olmm  to  recomition  Terr  Mmilar 
fctiaiaCthalreorgeoen  in  mathamatioP  Howie 
kthal'lha  ■rataaqae  paintinga  ot  the  Uiddla  Aga, 
-    -    -    ■'  ■  ■■     »,  and  enn 


of  iierling  Uteratarat  and  yet  in  the  dalineatii. 

outward  natora  itaalt,  itill  mora  in  that  of  taelinn 
and  aSaotiona,  of  lbai*aent  parte  ot  ebaraeter  and 
motiTM  of  ooDdnel,  it  fraqoentlf  happeai  that  th* 
wiiter  ia  dtitan  to  imaRery,  to  an  Bnalogr,  ar  eran 
to  a  paradox,  in  order  to  giro  ntteranaa  to  that  ot 
whioB  then  ia  no  direot  omntarpart  in  reeogaiaed 
■paach.  And  yet,  which  of  ai  cannot  Bod  a  aaan- 
ing  for  thaae  literary  flgnrn,  aa  inward  raponae  lo 
imaginatire  poetry,  to  loeial  fiction,  or  eran  to  thoi* 
talea  of  giant  and  fairyland  written  it  ii  mppuadn 
only  for  tha  nnnary  or  achoolroomF  Bnt  in  order 
thiu  to  reanimata  thaaa  tbingi  with  a  meaning 
beyond  that  of  the  mere  worda,  Imra  we  not  to 
reooniider  onr  firit  poaition,  lo  enlarge  the  idtw 
with  which  we  atarttd  ?  Hito  we  not  to  oait  abottl 
For  tome  thing  which  ie  qommon  to  the  idea  con- 
rayed  and  to  the  inbjeet  actaally  deiaribad,  and  la 
leak  for  tha  aympathBtio  apring  whiah  nnderliM 
ttoth  ?  Hate  wa  not  like  a  mathematician,  to  go  hack 
u  it  ware  to  loma  firat  prinoiplea,  or,  H  it  ii 
plfaianter  to  daaoribe  it,  to  beooma  again  aa  a  litUi 
shildF 

Manifold  Spaoo. 
Failing  to  tha  laeond  of  the  three  mathoda— via., 
that  of  manifold  apaea,  it  may  fint  be  remarked 
that  onr  whole  upfriaooe  ot  apaes  ii  in  thraa 
limenaiona — (ii.,  of  that  which  haa  length,  breadth, 
kod    thick  BOH ;    nod  if   for    — '"'"    


_ D  pUna 

fiometn,  or  to  on«  dimanaiDa  aa  m  tha  dinaion  of 
1  itTHght  line,  wa  do  thii  only  In  oonaoioiulT  and  of 
jeliberatapnrpoaa  aitting  aaide,  bat  not  annihilating 
(be  nmaiaing  one  or  two  dimcnaiooa.  Negation,  aa 
Bagel  has  jnatly  ramarkad,  impKaa-  that  whiah  ia 
Mgatirad,  or,  ai  ha  aipcaaaaa  it,  aOrma  the  oppo- 
n(»  It  ii  by  abalraatioa  from  prariooa  aipariaiee, 
t^  a  limitation  of  ila  raanlta,  and  not  by  any  inda- 
pandent  praaaaa,  that  we  arrire  at  the  idea  of  ipaoe 
fhoae  dimanaioBa  are  lea  than  three- 
It  U  donbllaaa  on  Ibia  aaoaant  thai  problema  in 
plana  feomatry  whieb,  altb««b  oapable  of  eolation 
as  tbnr  own  aooonnt,  beeoau  mnoh  monlttelligible, 
oora  eaay  ot  eitanaioB  if  viewad  iaaoAieetiaB  with 
•olid  apaae,  and  aa  apatdal  aaaa  of  oonatpondiDg 
prohlami  in  iolid  geometrj.  So  eainantly  ii  thia 
iba  oaaa,  Ihal  tha  Taiy  langaaga  ot  tba  more  gaoaral 
matbod  often  leada  na  almoat  intnitirelr  lo  eon- 
ilnaiaa*  which,  from  the  more  natrictaa  point  ot 
riew,  rrqaire  long  and  laboriooa  proof.  Soofa  a 
dhange  in  tba  base  of  opentiona  bai,  in  fact,  bean 
jnceai  fully  made  is  gaDmatrr  ot  two  dimeoaiona, 
ud  althoagh  wa  haTa.  not  tba  aama  raperimental 


raaioning,  nnr  the  validity  <^  ite  oonolnaiooa,  ara  in 
any  way  alteated  by  applying  an  nnalogona  mental 
jiraoaaa  to  geome^  of  three  diawaaioBi ;  and  by 
regarding  figorea  in  apaoe  af  three  di 


the  degree  of  compleiil 


may  baTO  any  lingly  biflaita  maltitada  at  poalieM 
in  a  tine,  which  gira  a  onefold  ayataa  ot  panto  i>m 
line.  The  line  may  rarolTe  in  a  plana  abaat  m^  ^m 
of  ita  poinla.  giring  a  twofold  ajalam  of  patala  {■« 
pinna ;  and  tha  plaaa  may  rarolre  abaat  aay  oaa  a( 
Iha  Una,  giTiog  a  thraafold  ayataa  of  paanti  m 

Snppoaa,  howerer,  that  we  take  a  aintght  Mia  •■ 
onr  dement,  and  cononre  ipaca  aa  6Ued  with  aMh 
lioa.  Thia  will  be  the  oaaa  if  wa  take  tara  phaa 
■  g.,  two  parallel  plana,  and  join  erery  paiat  toaaa 
with  erery  point  in  Iha  other.  Now,  tba  poi^  b 
B  plana  form  a  twofold  a^item,  and  it  tkaafaM 
toliowa  that  tha  ayalem  ot  Iidm  ia  fonrfeld  i  in  othv 
worda,  ijiaoe  regarded  ae  a  plenum  of  liooa  la  hai 
fold.  Thaaame  reanlt  follows  from  Iha  ooaaal**- 
tioD  that  the  Una  in  a  plane  and  the  plaaa  thnagb 
a  p<unt  ara  each  twofold. 

Again,  if  wa  ta^eaaphere  aa  onr  alemaafc  waoaa 
through  any  hhbI  aa  a  centre  draw  a  atngl*  iagnilii 
number  of  apBera,  but  the  number  at  aan  emdaa 
is  triply  inSaite :  hanaa  apaoe  as  a  plana  m  af 
iphena  ia  faarfold.  And,  ganetally,  apaae  as  a 
plenum  ot  snrtaoa  baa  a  mapifoldaaa  aqaal  to  Iha 
Dumber  of  cooalaati  required  to  determine  tha  aar- 
lan.  Althoagh  it  wonld  be  beyond  onr  pana^ 
pUTpoae  to  altampt  to  pureua  the  aabjaet  fiiiibiii.  it 
■faoold  not  paa  unootioed  that  tha  ideality  in  tha 
Tonrfold  oharacter  of  space,  as  derirad,  oa  tha  oaa 
hand .  from  a  ayalem  ot  atiaight  lines,  and,  na  tha 
atber,  from  a  fyatam  of  aphvaa,  ia  Intimoialy  eem- 
ualed  with  the  prinmpla  atabliahed  by  Baploa  Ida 
in  tail  reaeareha  on  the  oorrelatioD  ot  thae  flgaraa. 

If  we  tfkeacirela  a  oor  element  wacanoraaad 
my  point  in  a  plana  as  a  eaabe  draw  a  doRly  iiA. 
tiU  eyitem  of  oirela ;  bat  the  nnmbn  of  wmA 
antra  in  a  plane  is  doubly  infinite ;  haaea  tta 
ainda  in  a  plane  form  a  thraafold  lystaa,  aal  aa 
(be  plana  in  epaoe  form  a  thiaetidd  ayit^B,  it 
fdlowa  that  apaoe  aa  aylminmof  eirolaa  la,aiaML 

Again,  if  wa  take  a  drale  a  em;  ilaa'aal,  «a 
may  regard  it  aaaaeotion  either  of  a  aphara,araC 
a  rifbt  oooa  {girea  eicept  in  position)  by  a  plaaa 
[terpandinilar  to  the  axis.    In  tha  fanaera 


,. of  the  oaatnia  threefold;  thedi 

the  plane,  likethatof  apenmlof  linapei, 
thereto,  twofold ;  and  the  radius  of  the  apaan  aaa- 
fold;  alzfold  in  alL  In  the  latter  oua  tha 
poaition  of  tba  Tartex  is  threefold ;  tha  diraetioB  at 
the  axil  tw^dl  i  and  the  diataaa  of  the  plana  ti 
•action  ooaf^ ;  dxfold  in  alt,  u  baton.  Hoaoa 
■pace  aa  a  plenum  of  etrela  ia  sixfold. 
Similarly,  it  wa  lake  a  conic  aa  our  dbmaot  wa 

1  :> k™  oi  a  rigbt  anna  (naa 

e.    IttEanatnra3lha 


_ re  their  antiqnarian 

mitm  it  be  that  Ibey  are  (ymbols  which, 
jblwd  tt  intarpratatton  when  taken  alooa, 


_^  inclination  whatoTcr.    Thia  baiag-  aa, 

(he  position  of  the  rertai  will  be  thraafold ;  tha 
direction  of  the  oiia  twofold ;  the  distaaoo  of  the 
plane  ot  section  from  the  rmtei  onefold;  and  Uw 

..,- B  -„ —  -, -. Jiieotion  of  that  plane  ooefold  if  the  ooma  ha  da- 

mciiDns  ot  S^raa  m  space  ot  four,  in  the  same  way    j^    j     f„ij  „  {^  ^  ^.^md.    Heaaa.  qaoa 
(bt  fignraa  m  piano  am  someluna  o«»id.red  u    „  ,  '^^^^^  „,  ^^^,  ,0,^  ^  t,  se«nfold,aa  a 
Metioos  of  flgnra  in  eohd  space.    Tha  addition  of  a  ,    ,„^„  ^  ^„i„  ;„  -,„,^  eigbtfold.    And  aa  a> 
fonrthdima«ioatoipaoo  not  only  eitmda  the  ■  ^      „^  ^  yi^  ^J^^. 
tatnalpropertiaat  gaomrtnoal  flgnns,  hot  .1  alao       This  U  in  fit  the  whoU  itory  aad  hiatay  rf 

;'ut^nsS'o.:^':i'2^"''Trt  -»«<■"'?«- » - -'.--i?-'?."*-^.^ 

lias  raeantty  bean  ebown  tlmt  in  four  dimanaiona  n 
doaed  material  shall  eonld  be  turned  inside  out  by 
limple  daxura,  withoni  aitbac  atretching  or  teatiag  ; 
and  that  in  aueh  a  ipaaa  it  is  inpouible  to  tie  a 


n  geometry  i 


reality  i°  iha  aame  senaa  aa  ordinan  apoa  ;  it  ia  a 
mode  ot  repreaantalioa,  or  a  method  which,  Imfiic 
•arred  its  pnrpoaa,  Toaisha  from  Iba  aeanab  lAaa 
rainbow,  if  we  try  to  grup  it,  it  dnda  cor  aoij 
(onoh  i  but.  like  a  rainbow,  it  ansa  out  of  rsal  eem- 
Jitions  of  known  and  langible  qnantiliesi  and  if 
rightly  apprehended  it  ii  a  true  and  ralnabla  aa|HB 
■ion  of  natnral  Inwi,  and  lanra  a  deGaita  purpaaaia 


m  ot  which  it  forme  part. 


AHin,  if  we  aaak  a  ooucterpart  of  thia  in  eoaaaa 
lifoTl  might  remind  yon  that  parapectiTO  in  dnway 
is  itaalf  a  method  not  altogether  diiiimilar  to  that 


throe    [ 

J,  or  eo-ordinata  H  they  are  e       ~ 

itatermioe  the  poaition  ot  a  point  in  space,  1 
Ihiae  latlars  or  mwtnrable*  qnantma  lerTa  for  tha    1 
taoM  pnrpoae  in  the  tangos^  of  algebra.    "~  ~ 
tMny  algebnical  in«blama  inrolTtiig  three  an) 

er  TOria6Uqi.MaUoiadm)t  of  being  g«nerali.rd-K)     iimendon  of  .pace,  a  roprase ^ 

u  to  giro  problema  inrolTing  many  inohquantilia.  ^^  ^^  ^^  ,7"the  p«infc-i  mind,  and  ie  daa  to 
indoi,  on  the  one  hand,  to  erery  algebraical  prob-  1  ^i,  ,^11,  iTnt  has  no  roal  aiisteiioe  opon  the  e«»M 
lem  mTidTing  unknown  qn.ntit.a  or  »an»b!es  by    ,,,[,,  ;,   y^  gronndwork    of  his  art    Or  acaa, 

nnee,  or  by  twos,  or  by  threei,  there  oorrtapon'is  »  I  juj.^ ■  —'--  '- 1 — -• — *-•— 

problem  in  geometrT  ol  one  or  of  two  or  a(  three' 

ilimanaions ;  lO,  on  the  other,  it  may  be  eaid  that  (□ 

«ery  algebrsicel  problem  inrolTing  many  lariabla       ■^;^^  44,^  thra  dimenaions  of  apace, 

there  oorreapoudi  a  problem  in  geometry  of  many  '  jj^^  ^    ,  common    foeus?     Or  m, 

j._—      _.  ^^^^  already    filled    with    malarial 


e  imagiua^on  he  regsnied  aa  haring  ■ 
nanl  to  the  eapaoity  ot  spaoe,  a  fourth  d 
whioh  tbme  ii  no  eridence  ii  ~  ' 


Thtre  is,  howerer,  onothrr  aapect  nndra' which    ^!^ij  peopled  with  immaterial  bmngs,  m^  a 
fTOB  ordinary  .pace  pr««tnt»  tj  n.  a  fonrfold,  or     j^^  inmginabon  he  regsnied  aa  haring  added  a  M 

indeed  a  manifold  oharacler.      In  modern"  phyiios  -  -       

fpaoa  ia  regarded,  net  ae  a  racnnm  in  whioh.  bodin 
Bra  placed  and  (orca  haie  to  play,  bnt  rather  as  a 

slennm  with  whioh   matter    is  oo-extenure.     And  1 ,,  . -•__ 

from  a  ph jsicd  point  of  riew  the  p.<v*rtia  ot  apaoa  Non-BnoUdean  aaometrr. _ 

nra  the  propartia  of  matter,  or  of  tba  medium  wbioh  The  third  method  propoaad  for  apaaial  iBBa&  m 
iUs  it.  SimUarly  from  a  mathematical- point  of  that  whioh  has  been  termed non-EnuliilangaMitrft 
liew,  space  may  be  regarded  aa  a  htcus  in  quo,  aa  a  and  the  Irwn  of  naaoning  which  ha  lad  la  it  mv 
plenum  filled  with  thoa  alameata  of  geometrical  ba  deierihed  b  general  temi  a  lollowa  t  Bmmm 
magnitude  whioh  wa  take  u  tnudamental.    Thaaa    (he  propartia  of  epaoe  wlwih.,  w 

dements  need  not  alwoyi  ba  the  aame.  For  diffaraut '  umtu(ii!c^,*b ^--■' *■*  "" 

pnrpoaa  ditfarant  etenwnta  nuj  he  ehnaan ;  aii&iigDii\  w 


bctr 


•^a  nri^tti*!**^  *w»w*a»^ 


ENGLISH  MBCH&NIO  AND  WORLD  OF  SCIENCE:  No.  699.        Ana.  16. 1878. 


M  fniiilamGiit&t,  ire  Doir  •««»  to  bs  par- ' 
tionUr  CUM  of  more  (cann&l  propcrtjei.  Thot  > 
plans  taxttee  and  a  itniKbt  liua  mat  be  ngarded 
H  apeeial  raatancei  of  BorfaDM  aail  linn  irhoae 
mrratiiTg  it  eTerywbero  nniforin  or  constant.  And 
it  !■  perlup!  not  difficalC  to  Boe  tluit,  wbsn  tba 
■Hoial  notions  of  flatneu  and  Btrai^fatneu  are 
■handoned,  man;  properties  of  geometrical  Ggurei 
whiob  we  are  in  tlie  habit  of  refrardinK  as  fnadamon- 
tal  vill  QDderHO  profoaad  modification-  Thaa  ■  plane 
maj  be  ooneidered  a>  a  apecial  case  of  the  iphere — 
Til.  the  limit  to  vbioh  ■  Bpbers  approaches  whan 
it*  ladina  is  iocreaied  nitbont  limit.  Bat  even 
thii  oooiideration  treccbee  apon  an  elementary 
pTopoaition  relatiui;  to  one  of  the  aimpleet  of  geo' 
mefarieal  Gjmreii.  In  plana  triangles  the  interior 
MIglei  are  tofrether  equal  la  two  right  angles ;  but 
in  triin|!leB  traced  on  the  enrfaoe  of  a  apbero  this 
praposition  doea  not  bold  gooi.  To  thia  other  in- 
ftaDoei  might  be  addod. 

Further,  theee  modiGcatiDna  maf  nitsct  not  onl; 
Onr  Ueaa  Ot  particnlar  geometrical  flgurei,  bat  tbo 
mr  axioma  of  the  aciosee  ilxelf.  Thai  the  idea, 
whieb  in  fast  lioa  at  the  fonndation  of  Euclid's 
method— Tiz-,  that  a  geometrical  figure  ma;  bo 
mored  in  apaci  without  change  ot  siae  or  alteration 
of  form,  enUrelf  folia  awaj^  and  beuomes  onlf  ip- 
proximatn  in  a  apace  wherein  dimension  and  form 
•re  drpeodent  npon  poiition.  For  inalanee,  if  we 
Donai&r  merely  the  case  of  figures  traced  on  a  < 
flattened  globa  like  tbe  earth's  aurfoce,  or  npoD  an 
•nahdl,  iuoh  Sgnm  cannot  be  mode  to  slide  npon 
tbe  snrface  wittent  change  of  form,  as  is  the  eoae 
with  fl^nree  traced  npon  a  plane  or  eren  npon  a 
apbere.  Bnt,  furtheratQI,  tbeiegenereliaatioaa  are 
not  reatricted  to  the  oose  of  flgorea  traced  upon  a 
snrfaoe ;  the;  may  apply  alao  to  solid  fignres  in  a 
apace  whoae  rery  oonHgnration  yoriei  from  point  In 
point.  We  may,  far  instance,  imagine  a  apoos  in 
which  Oor  mle  or  scale  of  measaremont  variei  at  it 
•xtenda,  or  as  it  mores  about  is  on)  direction  or 
another  :  a  apace,  in  fact,  who^e  gcomdtrio  deniity 
ie  not  nnifornly  distribnted.  Thns  wa  might  pictnre 
to  onnalTCa  anch  a  spOM  on  a  field  baTing  a  mare 
or  iMa  Mmplicatod  distribution  of  temperature,  and 
OUT  scale  as  a  rod  initantaneonsly  anaeeptiblo  of 
•xpanslonor  contraction  nu'IertheiaflusDceof  hoat ; 
or  we  might  sappme  gp«e  to  bs  eren  crystalline  in 
iti  geometric  formation,  and  onr  scale  and  meaiii- 
ring  Inatrameats  to  accept  the  atmeture  of  tb> 
locality  in  which  they  are  applied.  These  ideas  ore 
doubtless  difHcnlt  of  apprehoMion,  nt  all  event)  at 
the  outset ;  hot  HolmholtB  has  pointcil  oat  a  Tory 
familiar  phenomenon  which  msy  bo  regtrded  as  n 
diagram  of  such  a  kind  of  npnro.  I'he  pictnre 
formed  by  reSectioa  from  a  plnne  mirror  may  bo 
taken  as  a  correct  representation  of  ordinary  spaco, 
in  which,  anhject  to  Iho  usual  laws  of  perspoctiTe, 
Orery  object  appears  in  the  snme  form  and  of  the  sirne 
dimensions  whatercrbeitepO'ition.  Inlikomauner 
the  picture  formed  by  reSection  from  a  euried 
mirror  may  ho  regarded  as  the  ropreaentntion  of  n 
space  wherein  dimension  nnd  form  are  depcmlcnl 

objects  appear  smaller  as  they  recp^  Utcrnlly  from 
the  rentre  of  the  picture ;  stniiglit  lines  become 
curved ;  objects  infinitely  distant  in  front  of  the 
mirror  appear  at  a  distant  cnlf  diual  to  the  foea'. 
leng lb  behind.  And  bysuitablemodificatiouB  inth^■ 
CurTHture  of  the  mirror  represcntatioiu  eonlj 
rimilarly  bo  obtained  of  space  of  rarioss  confignro- 

The  diTCrsity  in  kind  of  these  spices  ij  of  eonne 
JnGuitei  they  vary  with  the  mode  in  whiuli  wi- 
gsneraliae  onr  cinceptloos  of  onliniry  sp.-icc ;  bat 
■pon  eachaa  a  ba«is  it  is  possible  lo  conttruct  n 
eoDsis(ei>t  system  of  geometry,  wbone  liwi,  ua  a 
matter  of  strict  rensODlog,  have  a  Tolidlty  and  tmtli 
not  inferior  to  those  with  which  we  are  hnbituall; 
familiar.  Such  Eiystoms  having  beou  ictiuUy  con- 
■tructcd,  the  qnentioii  hna  not  nnnutumlly  been 
asked,  whether  there  in  anything  in  nature  or  in  tbi- 
Onter  world  to  which  they  correspond  ;  whether,  ad 
mitting  that  for  onr  limited  eiporienccordinnry  geo 
metry  amply  suffices,  we  may  understand  that  for 
powers  more  extensive  in  range  or  more  minute  in  de- 
finition some  more  general  .•chcme  would  lie  requisite: 
Thus,  for  ci:implc,  nlthongh  tbo  oue  may  serve  foi 
the  sohir  i-ystem,  is  it  legitimate  to  soppojc  thxt  it 
may  fail  lo  apply  at  distances  reaching  to  the  fiicil 
stars,  or  to  regions  beyond  ?  Oruguin,  it  our  vi  ' 
eonlddlsccm  the  minute  eonliguration  of  portioi-  .. 
space,  which  *o  our  ordinary  powora  appear  infini- 
tesinulty  smoU,  abouM  wc  expect  to  find  that  nU  our 
nsual  gPomctiy  u  but  a  special  case,  suffieient 
indeed  for  duly  use,  but  after  all  only  a  rough 
Spproiimatien  to  a  truer  although  perhaps  more 
complicated  pchcmep  Tmees  of  tbesa  questions  arc 
In  fact  to  be  found  in  the  writings  of  some  of  our 
matest  and  mn<t  original  matbematiciaas.  Qansa, 
Biemann,  and  Hi-lmhaltz  have  thrown  out  augaes- 
tlons  radiatirg  as  it  were  in  these  varinus  diroctiono 
from  a  common  csntre;  whileCayW.  SylveatKr,  anil 
Clifford  In  this  eounlry,  Klein  in  Q[.Tmany,  Lobat- 
eheft'ky  in  Russia,  Itolyai  in  Hungary,  and  rinltraai 
in/(nfr,  vHb  many  elhen,  bare  reflpcle.1  kindr^ 
«leat  with  all  the  modiSeationx  due  to  th*  chromatic 
ditptnioD  ot  tbeir  bidiridual  miaii-    Uut  to  tho 


main  qncstion  the  answer  moat  be  in  the  negatire. 
And,  TO  D'e  tbc  words  of  Newton,  ainoe  "  Gleametry 
baa  iti  foundation  in  meohanieal  piacties,"  the 
xsme  mast  be  tbe  anaw^r  until  onr  experience  is 
iliSerent  from  what  it  now  is.  And  yet,  all  this 
[Otwithstanrling,  generalised  caacoptioos  ot  apaee 
are  nob  without  their  practical  utility-  The  prin- 
dple  of  representing  apooe  of  one  kind  by  that  of 
unother,  and  Sgures  belonging  tn  one  by  their 
snolognes  in  the  other,  is  not  only  rceogmaed  aa 
Ijgitimats  in  pure  mathematics,  but  has  long  ago 
EDund  its  applicaUon  in  cartography.  Id  maps  or 
ejhart<,  geographical  poaitiona,  the  contour  of  eoa'tfl, 
r.nd  other  featurea,  belonging  in  reality  to  the  ICikrth'e 
-urface.  are  represented  on  tho  fiit ;  and  to  each 
luole  of  rppresentatioD,  or  projection  as  it  is  called, 
there  eorresponds  a  special  correlation  between  the 
-pheroid  and  the  plane.  To  this  might  perhaps  be 
irilded  the  method  of  descriptive  geomotn,  and  all 


UtlUty  of  FnFB  Uathamatloa. 
It  has  often  been  askcil  whether  modem  research 
in  the  Geld  of  pun  mathematics  has  nob  so  oom- 
|i1etely  outatripped  its  physical  applicatious  aa  to  be 
practically  oeeleasj   whether  the  analylat  and  the 
Eeomoter  might  not  now,  and  for  a  long  time  to 
iiome.  fairlV  sav.  "hie  nrtem  remnmqna  repono," 
.     .      .  ...   tion    to     mechanics     and     to 

[ihyaiea.  That  the  pure  has  ontntrippcd  the  applied 
0  largtly  true ;  but  that  the  former  u  on  that 
laeleas  ia  far  from  true.  Its  ntility  often  Orope  np 
leipecled  points  ;  witness  tbe  aiits  to  olasaiGca- 
ot  physieal  quantities,  fumiihed  by  the  ideas 
(of  Soalar  and  V™tor)  involved  ia  the  cslenlua  ot 
[natemions ;  or  the  advantages  that  hare  accraed 


have  been  more  suggestire  of  extended  ideas  ei  ef 
new  Tiows  and  relationa  than  that  of  which  1  ta 
nov  spoiking.  In  order  to  paaa  from  qneatiMu 
concoming  pUne  figures  to  those  which  appwUn 
to  space,  from  ocmditions  haTing  few  dsfiaN  sf 
freedom  to  others  which  have  manr — in  a  wtri, 
from  marerestiiet«dtolBsinetrletedproUsnB-«i 
have  in  many  coaes  manly  to  kdd  llsea  aad  eoliaaa 
to  onr  array  of  letten  nt  symbolt  already  forad, 
ondtben  read  off  pictoriall;  tha  eitcnded  thawwa- 
Next  aa  to  mechanioal  applinooes.  Hr.  DsMaga. 
vhen  speaking  of  the  dilEcalty  of  inaniinff  tetBOti 


in  the   long  numerical  oalenlationa    .      _     

astronomy,  remarked,  Uiat  tha  aeienoa  »UA  L 
itself  is  the  mo*t  aoeniBte  and  oertain  of  all  hid, 
through  these  diffionltise,  baoame  inaocnrate  aal  n- 
certun  in  soma  of  its  lesnlts.  And  it  waa  doaUla« 
thia,  eoapleil  witkUi 


bul ;  for  basidg  the       ._     .    

name  la  legion  (from  Kapier'a  b«mM,  Earl  Stnkfa'i 
calculator,  to  Schulti  and  Thomaa'a  '"»<'*''y  ■•■ 
'  DSe)  an  invention  haa  latdy  bean  deaignd 
I  more  diffionlt  talk.  PcM.  Jama*  Thoa- 
in  fact  leocatly  oomtractad  a  macIsM 
which,  by  meana  of  the  mere  bloUon  of  adias,s 

3 Under,  and  a  bail,  is  capable  of  effecting  a  nnali 
the  complicated  oalcolaUass  which  oocsr  in  tla 
highest   application    of    mathgmatic*    to   pknial 

Iiroblema.  By  ita  aid  it  seema  that  an  ^nnwy 
aboorer  may,  in  a  givsn  time,  perform  tha  wotkrf 
tanskillsd  BiUbmetieians.  The  machine  ia  appGa- 
ble  alike  to  the  ealeolation  of  tidal,  ot  nHnab, 
of  meteorahigiaal,  and  perhaps  »Iao  o(  aD  ttkr 


inlho  Tolna  of  oomplei  qu«nliti__, ,--,— 

lies  ot  general  integrals,  and  of  general  theorema  on 
intearation  for  the  theories  of  electricity  and  nag- 
letiam.  Tbo  ntility  of  snch  reaearchea  can  in  no 
«ase  bfl  discounted,  or  even  imagined  beforehand  ; 
irho,  tor  instance,  would  have  supposed  that  the 
'  '  of  forma  or  the  theory  of  eubitilntion  woold 
own  much  light  npon  ordinary  equations  ; 
4r  that  Abelian  functions  and  hyp?relliptio  transcen- 
ilents  would  have  told  us  anything  abont  the  pro- 
KrUes  of  enrres ;  or  that  the  oaleulus  ot  operatioas 
vonld  have  helped  ns  in  any  way  towards  the  Ggnre 
)f  tha  earth?  But  npon  such  techaical  points  I 
nust  not  new  dwell.  It,  however,  as  I  hope,  it  boa 
men  snSiciertly  shown  that  any  of  these  mora 
!xtended  ideas  enable  iii  to  combine  together,  and 
io  deal  with  as  one,  properties  and  processes  which 
rom  tha  ordinary  point  of  view  present  marked 
listinatiOBs,  then  they  will  have  justified  their  own 
iiialence ;  and  in  using  them  ws  shall  not  have  bean 
walking  in  a  vain  shadow,  nor  disquieting  our  brains 


ipliGcatians  in  tha  prooeaaes  actnally 
iployed,  Ol  those  aids  to  calculation  I  will  men- 
<a  only  two— tie,,  symmetry  of  form,  and  meoha- 
nieal appliances  ;  or  say  matheraatiea  oa  a  Gne  art, 
and  mathematics  as  a  handicraft-  And,  first,  ai  to 
lotty  of  form.  There  are  many  passages  ol 
algebra  in  which  long  proeeues  of  colonlalion  at  the 
aet  acem  unavoidable-  Itsfutta  are  often  obtained 
._  the  Grst  instaico  through  a  tangled  mate  of 
formnlie.  where  at  best  we  can  jost  make  sure  of  Cur 
pioeesM  step  by  step,  without  any  general  survey  of 
the  path  which  we  bara  traversed,  and  still  lees  ol 
that  which  we  have  to  pnrsae.  But  almost  within 
ur  own  generation  a  new  method  has  been  devised 
t  clear  thia  entanglement.  More  correo£ly  speak- 
ig,  the  method  is  not  new,  tor  it  is  inherent  in  the 
processes  of  algebra  itself,  and  instaoees  of  it,  un- 
notioedperliapaordisreguded,arsto  be  found  erop- 
piog  up  thtonglumt  nearly  all  mathematical  treatises, 
Qy  Lagrange,  and  to  soma  extent  also  b^  OnuoSi 
imong  the  older  writers,  Iha  method  of  whioh  1  am 
jpesking  waa  recognised  as  a  principle  ;  but  beside 
these  perhaps  no  others  can  be  named  until  a  period 
..-.!.._    — ^own  recollection.       Tho  method  consists 

... . .-y  of  eipreeaion.     In  algebrueal  tormulie 

comlrinationa  ot  the  qoantitie!  entering  therein  cocur 
and  reeur  ;  and  by  a  anitable  choice  of  these  quanti- 
ties the  various  comhtnationa  may  be  rondered 
Mmmetrical,  and  reduced  to  a  few  well-known  types 
Tbii  having  been  done,  and  one  such  cambiBatlei 
having  bonn  calBulated,  the  mmnlnder,  together  with 
many  of  their  result*,  can  ottaa  be  written  down  at 
oneo,  without  further  oaloolationg,  by  simple  permu- 
tations ot  tho  leltora.  Symmetrical  eiprCBsiouB. 
moreover,  save  as  much  time  and  treuble  in  reading 
as  in  writing.  InatGnil  of  wailing  laborious ly 
through  a  series  of  eiprossions  whiph,  nltlioogli 
sncecisivelydependcnt,  benraoontwardreaemblanuo 
to  one  aoothfr,  we  may  r^'ad  oft  symmetrical 
formnhe,  of  slniOMt  any  length,  at  a  glance.  A 
page  of  such  toruinhe  neeomos  a  picture:  known 
forms  uro  seen  in  definite  groupings ;  their  relatiie 
positions,  or  nerspictiic  aa  it  may  lie  called,  their 
very  light  and  abiidow,  convey  th  ir  mcimiug  almost 
OS  much  na  ihnjnpli  the  uti'tic  tocuttv  oa  through 
anyconscioianAiocmntncTitiKeis.  ^tWBt'vacvvV!* 


of  the  approi 


lednoel  to  the  timpla  prooeis  «f  tamio 

When  Faraday  had  oompleted  the  .. ,_.  _ 
part  of  a  physical  problem,  and  daairad  Ikal  % 
should  thenceforward  he  treated  matham^insDj,  \t 
need  irreverently  to  say,  "  Hand  it  orer  to  tht  Ml- 
culaton."  Bnt  truth  is  over  strartgor  than  Satiaa: 
and  if  he  had  lived  until  our  day,  be  nught  m 
psrtect  propriety  have  aaLd,  "  Hand  it  onr  kt  Hi 
machine." 

Had  time  permitkcd,  the  foregoing 
have  led  ma  to  point  eut  that  the 
although  concerned  only   with 
many  of  tha  same  method    -  * 
ployed  in  otiier  seieuTes, 

observalion,   expariment,   icdnotion,   . 

Bat  thia  la  the  leaa  neceasary  b«OBUia  tha  ntM 
haa  been  already  handled  very  ablv,  aHboogk  ailb 
n«atar  brevity  than  might  have  own  wiuad,  ^ 
Prof-  Sylvester  in  bis  addrges  to  SectiM  A,rt<B 
meeting  at  Exeter. 


Origin  of 


exhanstiva  tiaatmtnt  ot  my  nhjaat  %m 

ill  remain  a  qnwtion  whioh  in  oMMM 

lies  at  the  bottom  ot  all  othara,  and  which  thw^ 


would  atill  r 


ot'alTo 

almost  all  time  haa  had  a: 

minds— vix.,  what  was  the  vrigin  of  bk 
ideas  F  Are  they  to  be  refi&rdad  ••  iod^ 
or  dependent  npon,  eipeneneef  Tha  o 
bees  answered  eometimea  in  one  way  aM 
in  another.    But  the  abseno 

ooDctnsion  may  after  all  b«  ni 

that  no  answer  is  poaiibla  in  tho  aanae  ia  alH 
the  question  ia  put  i  or  rather  that  then  ia  M  f^ 
tion  at  all  in  the  Datt«r,  exoapt  h  to  tha  Uriafrf 
actual  facts.  And,  even  if  we  diaf  '"'  "  " 
certainly  ahonld, ' 
individual  and  f 

we  ahouldstill . 

take  the  coBC  ot  tho  fndividaal,  ajl  «•  aadaiafe 
give  an  aeoooct  ot  onr  own  oneriMM :  kM>  « 
played  with  maihlaa  andamtta;  bow  walaBvlW 
*"  "loation  toUe,  frantioiia,  ud  pnp^tiHI 
wenaftorwwds  amnied  to  find  llial  iiMaa' 


liatingnik,  aa  * 
[in^UM  ial 


plar< 

mnlt 


tbingaooUformedto  Um nilaa  of  nanbar i  •ialW*' 
still  bow  we  came  to  H*  that  tho  luna  U«a  altH 
to  music  and  to  maohanUmi  to  aataBSMf,  1* 
chemistry,  and  to  many  otbw  lahjeeta.  Aal  NA 
on  trying  to  analyaa  onr  own  mental  pMeHMm** 
Gnd  that  mathematical  idaaa  luv*  beao  ii^tMii 

iirecisely  the  same  way  as  all  other  idnaa  ifa  J 
aaming,  by  experiance,  knd  bj  raflseliH.  vt 
apparent  difference  in  Vm  mode  of  SnI  appak*'' 
ing  them  and  in  theii  nttimate  BogeiBI  wis*  ^* 
the  differenco  ot  the  idea*  thaanaalfea,  fra*  v* 
preponderance  U  qnantitoti?*  «n  qaiili^ 
conaiderationa  in  mawematina,  horn  tba  WliaM  * 
absolute  equality  and  ideati^  whlah  tt^  ■■f'T-^ 
If  wa  tnm  to  tha  other  anaatiimt  Eow  oil  ■■ 
world  at  laige  aeqnin  and  impme  tti  !'■*  ' 


nnmber  and  ot  flnraa?  How  tea  we  ifa  ^ 
interval  between  the  aavaga  who  oaaW  <4jl 
tha  help  ot  outward  objecta,  to  whoa  1>  ■■   ** 


^  NiKn^  uol  both  tbe  feat,"    ail  I 
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tlMMp  Thautmsia  thshiitorjot  nutluiiutioa 
.  ita  iiifniwiiin  deralopmenta — krithmatio,  geo- 
XT,  algthn,  Aa.    Tba  fint  and  Emtaat  itep  in 

this  «■■  Iha  truiition  from  nnmbar  in  tbe 
ercto  t»  aBmbtr  in  th«  tbittaet.  Tliii  mi  thn 
inniiig  not  obI;  ot  maUumatia  but  of  all 
tamot  tlmoffht.     Tin  umbo  and  moda  of  it  wu 

•»»•  H  in  Ik  indiridul.  TbiM  wm  Ika  tami 
flr«l  infloz  of  vridnMi  tha  Mm*  nnuught-FDi 
erlmaaM  prool,  tb*  ihim  noognitian  of  gaaeral 

■  ranUu;  throD>Ii  all  nannar  of  purpoeee  nod 
iliaDa  aif  Bfa.  No  wondu  than  if,  aniex  aaob 
TUnainnaM.  math— a^aa.  lika  Borne  other  mb- 

•  wtd  parhua  with  battv  SMnn,  cam*  afto'  a 

■  t«  b*  clolMd  with  niT«tid»D  t  nor  that,  sreti 
Bodant  tima*,  th^  ihonU  bar*  bem  pUced  npoa 
d  priori  baiia,  ai  in  tha  philotophj  of  Kant. 
Dbv  waa  as  loon  fonnd  to  ba  a  prioctpal  common 
aamj  bnuuhai  of  knowladga  tiiat  it  wu  reidily 
inua  to  ba  tha  kar  to  all.  It  nn  diitinotrms 
nreaaiOD,  if  not  daamata  of  thoaaht,  to  idsai 
Ota   won  floating  in  tha  antotona  miad,  and 

*  annrnted  to  it  naw  oonoeptioni.  In  "  tbo 
,"  "^flia  aU,"  "tha  man;  in  ono  "  (Icrmi  of 
tif  arithsabe origin) I  it  gan  tbe  earlin<t  ntter- 
B  to  man'i  flnt  enide  notione  about  QoA  and 

mrid.  In  "  the  fqnal,"  "tha  aolid,"  "tbe 
iffat,"  and  "  tba  crookad,"  which  atill  lUTTlTe 
nna  cf  apatah  among  onnelres,  it  Bapplied  a 
Mtdarrtor  tbe  noial  uotiona  of  mankind,  anil 
ikonaa  tbam  bj  iriring  tbem  the  powei  of  eipres- 
.  Iq  tbia  liea  the  great  and  aDdnrinic  interest 
"  *~— — '-  which  remain  to  u  of  the  Pjtba- 


0  dlTBU  UpO 


•  frMmanta* 
iDlA&oa*»hr. 


'"! 

a  proeeim  of  mathsmatiea  led  to  j 
DMuaontiTe  proeeiies  of  loirin :  but  it  waa  not 
I  \lm^  after  mankind  had  attained  to  abstract 
a  UiAt  tha^r  attained  to  anj  ol^ar  Dotion  of  theic 
1  ant  inn  with  one  another.  In  prooeaa  of  lima 
Lm  liim  ideal  of  mathematici  became  tha  leading 
•  atf  loee.  The  "  one  "  and  the  "  man;  "  pasaed 
tba  wbole"  and  it>  "part*;"  aad  thrnce 
■  tba  "nnlTinal"  and  tha  " narlionlar."  Tbe 
>elwa<  lerie,  eneb  aa  the  well  known  pnzile  of 
aUm  nnd  tbe  toitMae,  partake  of  tha  DatDrs  of 
a  aaianeaa.  And  pnbapa  the  conception  of  the 
■ilM  Mid  tba  in&niteaimala  aa  wall  aa  of  nfgation, 
in  earl;  timea  tnwaf errad  from  logio 
Bnttho 


rsbb   prograai   ithen    AriitoUa   inTsnted    tbe 

aawKkl  idnat  Hntb  were,  beaidea  tliaaa  of  matha- 
ies — ttne  flaahaa  of  lanina  whieb  aaw  that  there  I 
it  iMKenarallawatowhfablbanniTenaoanforma, ' 
wUeh  aaw  tbem  only  hj  oeaauonal  glimp^ea,  j  the  children 
Unouffb  tba  diatortion  of  inparfact  knowled^ ; 


kltbonsb  tbe  oolf  Teeordi  of  thm  now  romain- 

mn  tba  inadeqnate  rqiraeanlationB  of  later 
baim,  yat  wa  moat  atill  remember  that  to  the 
beooa  of  aneb  ideaa  ia  doa  not  onl;  tha  ooccrp- 

bot  eran  the  poaaitiility  ol  ^hjraical  icieooa. 
tbMa  oeneial  ideal  were  too  wide  in  their  graap, 
in  onrlj  dni  at  leaat  were  connected  to  their 
jaeb  of  appUaatioB  b;  linka  too  ahadowr  to  be 
yaaibXj  apprabandad  b;  moet  minda ;  ni.d  ao  it 
•  to  paia  that  one  form  of  aneh  an  idea  waa 
M  M  itl  oalj  form,  one  application  of  it  aa  the 
.  UaMU  t  nod  pkiloaophT,  anable  to  maintain  itaelf 
hm  I«r«l  cf  ideal,  f^  back  npon  tbe  abatnotiona 
■■■•t  and,  bj  pieferencc,  npon  thoae  which  were 
t  UnJy  to  band — name);,  tboee  of  mathematin. 
m^»  idaaa  tahipacd  into  a  doctrine  of  nnmbere ; 
Iwiallia  int*  m;>tioi8in,   into  nao-Platoniim, 

tba  Uke.  And  ao,  thcongb  manr  long  agea, 
Mag[b  food  lepart  and  erit  report,  mathematioi 
a  *lim7B  bald  an  nnaonght-for  iwa;.  It  haa 
(•nod  to  tbia  loieoea,  oa  to  man;  other  labjecti, 
;  ita  warmaat  adkerenta  hare  not  alwaTa  been 
beat  frienda.  Matkematira  baia  often  been 
)(bt  into  nutten  whera  thsir  preaanoa  bai  been 
lanbtfol  otili^.  It  tba;  bare  given  preoiaion  in 
!»ry  a^la^  that  preciaion  haa  lomctimei  been 
Ati  to  eisaai,  aa  in  fpinou  and  p«ihapi 
ie^rtaa_;  if  the;  have  tended  to  cleamcas  of  ci- 
aaian  in  philoeoph;  that  Tcr;  cleamene  hu 
latiBMB  giTen  an  appearance  of  finality  not 
»«trae;if  thej;  harecontribntedto  de6iiitton  ic 
QtOfJ  tluit  deflnitenees  hiu  often  beeo  fiotitiODBr 
I  b^  been  attained  at  tbo  cost  of  ppirltnal  nieaii- 
.  And.  coming  to  recent  time*,  altbooi^h  wc- 
r  ardmiie  tha  ingennit;  diBpln;ed  in  the  lasical: 
sbiaaa  of  Earl  Stanhope  and  of  Stanley  JeTooa. 
tb«  "  Formal  Logic  "  of  De  Morgan,  and  in  the 
Intenloa"  of  Boole  ;  although  as  mathenuitii'iuia 
BUV  f^i  aatiafaction  that  thceo  feata  (the  poasi- 
^f  of  which  was  clear  li  jiriori)  hare  boon 
iwllf  aceompliabed  j  yet  we  moat  bear  in  mind 
fc  tbmc  ajnhcation  is  reaU;  confiacd  to  cosoh 
■M  tbe  inbiect-mattor  ia  pcrfoetl;  nniform  in 
ranftr.  and  that  bejond  tlua  range  tlie;  arc 
te  b>  eneanbar  rather  than  to  asaiit  thought. 
Jot  mconnaeted  with  thi*  intimate  aarociation 
aeaa  aad  tbmj  eipra^aion  ia  the  fact  that,  which- 
r  tOKr  beai  the  eauac,  whicberer  eHoct,  or 
atbac  boUitna;  not  in  tnm  baro  actid  as  cause 


uiil  affect,  tbo  enlmioatiag  age  of  oloatic  art  waa 
Kintemporancons  with  tbe  first  great  dcrelopmeot 
at  mathcmnticat  aeieaco.  In  an  earlier  part  of  tbia 
jiaeonr^c  I  hare  nlindeflto  the  imp[>rtanco  of  matho- 
maticol  nrociaion  rei»gnised  inthoteebniqao  of  ait 
during  tha  Cinqnecento ;  and  I  have  now  time  odI* 
to  add  that  on  looking  atill  further  back  it  woald 
4coa  that  icnlptnro  and  painting,  architectore  and 
tniuie,  na;  cien  poetr;  itaolf,  rccaired  a  new,  if  not 
tliiir  firrt  tmo,  impalao  at  the  period  when  geo- 
Enolris  form  appeared  fresh  chLteUedh;  tba  hand 
of  tho  matbomaticinn,  and  wbtn  tbo  fir«t  idcaa  of 
harmon;  and  proportion  rang  jo;oaat;  togotbar  in 
tbe  morning  tide  of  art. 

Whether  the  Ticwi  on  which  I  bare  hero  inniitcd 
bo  in  an;  wa;  noiol,  or  whether  tlia;  be  mcrel;  each 
aa  from  habit  or  from  inclination  are  naoall;  kept 
Dukof  aigbt,  maltera  little.  Bnt  wbiebeTer  be  the 
ease,  they  mav  atill  furnish  a  aolvent  of  that  rigid 
aversion  wbicb  both  literature  ondart  aro  too  often 
Inclined  to  maintain  towarda  acienco  of  all  kinds.  It 
r;  old  ttor;  that,  to  know  one  anothor  hotter, 

" aimilaritioi  rutber  thnn  npon  diretsi- 

_-  ....  first  i-tagos  towards  a  batter  under- 

alaudieg  between  two  parliea  ;  but  in  few  caaea  hu 
it  a  truer  application  than  in  that  here  di*ouaud. 
To  tocogni'c  tha  common  groath  of  sciantiGc  and 
other  idHtincta  nntil  tho  lima  of  bairest  ia  not  onl; 
condnciio  to  a  rich  crop,  but  it  is  also  a  mattir  of 
prudence,  lett  in  trying  to  root  up  wioU  from 
among  tba  wheat  we  should  at  tbe  lamo  time  root 
lip  that  which  ia  aa  ratuahlo  u«  wheat.  When 
Pascal's  father  bad  ahut  the  donr  of  kin  aon'a  atnd; 
latiea,  and  closeted  him  with  Latin  and 
Greek,  ho  found  on  hU  raum  that  tlie  walla  wero 
teeming  with  formnliB  and  figures,  the  more  boq- 
goniol  product  of  tbo  boy's  mind.  Fortuoatol;  for 
tbe  boy,  and  fortunately  also  for  scionco,  tha  matho- 
matics  were  not  torn  up,  but  were  sufforcd  to 
grow  togolber  with  other  siihJoctJ.  And  all  laid 
and  done,  tho  hid  wna  not  the  worto  aebolar  or 
man  of  Ittttm  in  the  and.  Rut,  truth  to  tell,  coa- 
hidering  the  aeTeronce  which  still  anbaista  in  edu- 
cation and  during  onr  early  ycnra  between  litaratnra 
and  acience,  we  can  hardl;  wonder  if,  when  thrown 
togitber  in  tbo  afteraork  of  bfe  they  ahould  meet 
aa  atraogera ;  or  if  tha  aOTore  garb,  tho  cnrions 
implemanta,  and  tbe  etmnga  warra  of  tha  latbr 
ahould  aeam  little  attractive  when  contraated  with 
the  light  companionaliip  of  tbe  former.  The  day  is 
yet  yonng,  and  in  tbe  earl;  davn  man;  thinga  look 
weiro  and  fantart'c  which  in  fuller  light  prore  to  be 
familiar  and  niiefnl'  The  onteoming^  of  eeionce, 
which  st  one  time  bare  been  deemed  to  be  bat 
etnmbling-blocka  acattcrad  in  tbe  way,  may  uiti' 
mately  prove  stepping- atones  which  have  been  care- 
ful!; laid  to  forma  pathway  over  difficult  placcsfor 
'"  swoctoesa  and  of  light." 

Tbe  in^tanoea  on  which  we  have  dwelt  are  out;  a 
few  out  of  man;  in  which  mathematica  may  be 
found  ruling  aed  goreming  a  variat;  of  anhjects.  It 
is  aa  the  enpreme  reaultof  all  eipaiienoe,  tho  frame- 
work in  which  all  tba  varied  nunifcatatioDs  ol 
nature  have  been  act,  that  onr  aeiancebaa  laidclum 
to  be  the  arbiter  of  all  knowledge.  She  doea  not, 
indeed,  contribute  elementa  of  fact,  which  must  be 
sought  elaewhore ;  bat  abs  ahifta  and  rcgulatet 
tbem :  she  proclaima  the  lawa  to  wbioh  they  muf  t 
•onform  if  thoae  elementa  are  to  iwmo  in  preciac 
reaults.  From  the  data  of  a  problem  aha  can  in' 
fallibly  extract  all  possible  coruie(|acncC(i,  whether 
they  be  thoso  firat  nought,   or  others  not  antiei- 

Catcd  ;  but  nbo  can  introduce  nothing  which  wosnot 
itent  in  the  ori);inal  statement.  Mnthcmatici 
cannot  tell  na  wlirtbcr  tbi-re  bo  or  bo  not  limits  to 
time  or  apnea  ;  but  to  her  tbpy  aro  both  of  indofinito 
extent,  and  tbia  in  a  sense  which  neitber  affirms  nor 
denioa  that  they  aro  eitlior  infinite  or  finite. 
Mathematica  cannot  tell  aa  whsthi 


inclined  to  fall  down  with  even  more 
iieforo  her  majeatio  preaonco.  But  ao  striotly  limited 
lire  her  promises  and  powers,  ahont  ao  mnch  that 
\ie  might  wiah  to  know  doea  she  offer  no  inf  ormition 
I'hatevor,  that  at  Other  momenta  we  are  fain  to  Mil 
I  er  results  but  a  vain  thii^,  and  to  reject  tbeu  aa  a 
..^hina  when  we  hod  aekeil  for  bread.  If  one  aapect 
if  the  auhjoct  cnconrsgn  onr  hopes,  so  doea  iba 
<rtber  tendto  ehast«n  ourilc'irea',  and  be  ia parha{« 
tiio  wisest,  and  in  the  long  run  the  hnppieat  amoaf 
Ilia  fellows,  wbo  haa  learnt  not  only  this  sdenoe,  biu 
also  the  larger  lesson  which  it  indinctly  tnnrhfa 
r>amely,  ta  temper  onr  aapirations  to  that  lAiob  ia 
jossiblo,  to  modeiate  our  de^iroa  to  that  which  ia 
iittainabto,  to  reattiet  our  hopes  to  that  of  wbiob 
iiccompliahment,  if  not  immediately  practicable,  ii 
;it  least  distinctly  within  the  range  of  conception. 
'  L'hat  which  ia  at  present  beyond  onr  ken  may,  at 
time  period  and  in  soma  manner  as  yet  nnknown  to 
lis,  tall  within  onr  grasp  ^  but  onr  science  teaetiea  ni, 
irhila  ever  yeoniing  ivith  Goethe  for  "  Light,  mora 

;ht,"  to  concentrate  our  attention  npon  that  of 

'i  onr  powers  are  capable,  and  contentedly  to 

for  fatiire  oiperienco  tho  aolntioa  of  problema 

10  wnicb  we  can  at  proaent  say  neither  y^  nor  nay. 

It  ia  within  tha  region  thus  indicated  that  know- 
Ipdge  in  the  trne  fcose  of  the  woid  ia  to  bo  sought. 
iHber  modesof  infiaenoetheraareiD  aocietyand  in 
individual  lire,  other  forma  of  onerg;  beiido  ttiat  of 
intrlloet.  There  ia  tbe  potential  euerxy  of  aym- 
pathy,  the  actual  tnerg;  of  work;  IhOTO  are  tho 
viciiaitudoa  of  life,  the  divcraity  of  oircnmstanco, 
lealth,  and  diaeaee,  aad  all  the  perpleiirg  i>aiics, 
whether  for  good  or  tor  evil,  of  impnlaa  and  of 
^aaaion.  Bat  although  the  book  of  life  cannot  nt 
I'rcaent  be  raail  bytha  light  of  rcicnce  alone  nor  tbe 
ifayfarora  ba  antiafieil  by  tho  tew  loavoa  of  know- 
ledge now  in  our  bands,  yet  it  wouM  bo  diSonIt  to 
iretnle  the  almost  miraculous  incieaie  which  may 


light,' 
olich 


1o  produced  b;  a  iihorol  di-tribution  of  what  w 
iilrendy  have,  and  by  a  reatriction  of  onr  cravings 
irithLn  tiie  limits  of  poaaibility. 

Ill  proportion  as  methoil  ia  better  than  impulse, 
(leliberste  pnrpose  than  arratio  action,  tbe  dear 
ploiT  of  sunehine  than  irregular  rcfieetion,  and 
definlta'Ultenncca  th.inanQnccrtaiuaoond;  inpro- 
I'ortion  aa  koowledge  ia  better  than  anrmiie,  proof 
than  opinion ;  in  that  proportion  will  tha  mnthe- 
laatioiui  tbIuo  a  discrimination  between  tbe  certun 
»nd  the  nncectiin.  and  a  jnat  eatimate  of  the  issnea 
ifhiob  depend  npon  ore  motive  power  or  tbe  other. 
While  on  the  one  hand  he  nocords  to  bia  nctghbonra 
full  liberty  to  regard  the  unknown  in  whateror  way 
1  he;  nro  led  b;  the  nobleat  powers  that  tho;  poaacM ; 
~o  on  the  otb(r  be  elaima  an  eqoal  right  to  draw  a 
<  lear  line  of  demarcation  between  that  whioh  is  a 
loalter  ut  knowlcdiie  and  that  which  is  at  all  erents 

omething  elae,  and  to  trait  tha  one  category  ka 
liurl;  claiming  our  aarent,  the  other  aa  open  to 
iiirther  evidence.  And  yet,  when  he  aeaa  around 
Kim  tliO'-e  whose  oapirationa  are  ao  fair,  wboee  im- 
jinbes  so  strong,  who'o  rocsptire  faenltjea  so  sen- 

itivc,  sa  to  give  o><iectivfl  reolit;  to  what  ia  often 
liat  a  refiei  from  tliomselves,  or  a  projected  inu^a 
of  their  own  cipericnre,  he  will  be  willin);  to  admit 
that  tlinrc  are  inflooncos  which  ho  cannot  aa  yet 
cither  fathom  or  mea'-nrc,  but  whose  operation  bo 
must  rucognisa  among  tba  facta  of  our  existence. 


I  hut  ti 


indifferent  whether  it  be  one  or  the  other,  and  her 
coneloaiona  arc  independent  ot  cither  particular 
hypothesis.  Mathematica  can  tell  na  nothing  of  thu 
origin  of  matter,  ef  its  creation  or  ita  annihilation  ; 
aba  doala  only  with  it  in  a  state  of  eiiatcnco;  but 
within  that  state  its  modes  of  existence  ma;  vor; 
from  onr  moat  clemontar;  conception  to  onr  most 
complei  eipcriencD.  Mathematica  can  tell  nt 
nothing  beyond  the  prablema  wbich  abo  apociGcall]- 
nndcrtiikoa  ;  abo  trill  carry  them  to  their  limit,  but 
there  she  steps,  and  upon  tbo  great  region  beyond 
abe  is  impettorbubly  silent. 

I  Coaterminoua  with  space  andco-evnl  with  time  is 
tho  kingdom  of  mathematica  ;  within  this  ran^^hei- 
I  dominion  is  Buprcme  i  otherwise  than  according  to 
her  order  nothing  can  ciist ;  in  contrail iction  to  licv 
laws  nothing  tohes  place-  On  her  mystfriona  aeroU 
I  ia  to  bo  found  written  for  thoio  wboc.in  read  it  that 
i  which  boa  been,  that  which'  is,  and  that  which  is  to 
,  come.  Everything  material  which  is  tbe  nohject  of 
knowledge  has  uumlKr,  order,  or  poaition ;  and 
'  these  are  her  first  outlines  for  a  sketch  of  tbe  no i- 
>Taisi!.  If  our  mora  feeble  luuiila  cannot  follow  out 
.the  iletoila,  still  her  port  ban  been  drawn  with  an 
unetring  pen,  and  her  work  cannot  tic  guiusoycd. 
8o  wide  is  the  ningo  of  miithemotieal  science,  an 
indefinitely  may  it  extend  beyond  Onr  actual  powcrn 
I  of  manipnbition,  tluit  at   some  momeoli  ne  ue 


Sqoivalent  of  OalUom.  —  H.  Leooeq  Boia- 
liandran  has  Batiaated  tba  value  of  the  equiralent 
of  gallium  i—(L)  By  calcining  gallo-ammaniaaal 
11.1  nm.  {2)  By  caicining  the  nitrataot  gallium  wbiab 
is  formed  by  a  known  weight  of  metal  The  email 
of  materiaJa   dnrin?   these   two  operations 


itationa  lead  to  a  maiimom  value  of  ODIir,  and  a 
minimum  ot  eS'Sa,  giving  a  mean  of  OB-SS.  After 
oaking  varions  oomparisoua  among  tbe  spectra  of 
Alnmimnm,  gallium,  and  indinm  on  the  one  aide,  and 
lodium.  rubi^um,  and  oaatium  on  tbe  other,  ba 
JediuHi  tba  value  en  88.  whioh  ii  a  little  malar  than 
that  whish  wai  given  by  Mendaleieff  for  Uie  body 
whieb  he  predicted,  in  hii  theoretical  claMifloatien 
at  the  elemanti. 

Simple  Tangent  OalTanomatar.— M.  Ixnua 
Sehwsndler  has  lately  introduced  a  umple  form 
*f  tangent  galvanometer.  Tbo  apparatus  ii  oon- 
uunad  In  a  small  boi  of  about  0in.  aidea.  The  nt- 
ranomatar  baa  two  coila— one  of  thick  wire  and  law 
convolntious,  offering  no  mora  than  I  ohm  reaiit- 
snoe  ;  another  ot  tiiin  copper  wire,  having  a  gnater 
nnmber  of  convolutiona,  and  a  reaiatance  of  100 
dhma.  Two  sets  of  reaistanee  coila  for  nae  with  tho 
sbove  coila.  respeDtivaly,  one  of  20  and  100  ohma.  tho 
other  of  1,000  and  3.000  ohma.  A  aimple  revcraer 
Ulows  the  readinga  of  tbe  galTsnometer  to  he  taken 
from  either  aide  u  lero.  In  order  that  tbe  atrength 
at  tbe  curranta  passing  tbrongh  the  ooils  may  bn 
aa  nearly  oi  posaible  proportioual  to  the  tangents 
at  tba  defiectioni,  tba  magnet  haa  a  length  ef  less 
than  one  fifth  of  the  diameter  of  tbe  deflecting  ooil. 
The  smal  magnetic  needle  carrias  a  thin  alumuunm 
Hnnter  fixed  in  right  angle  of  tbe  needier  In  order 
that  the  needle  after  each  deQection  may  coma 
reai  tba  a'      "  "        "'-' ' '^^ 
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Fiptta  of  what  a  coReBpondent  ot  the 
AO^iotm  u,3»,  there  is  little  doubt  but 
tbtxcidialuid  hospitable  KroetiDff  is  being 
«BJojcd  by  the  membsrs  ol  the  British  Asao- 
ijMlnii  at  DubUn.  According  to  the  correBpon- 
dant  Mmed  the  reception  cannot  be  so  ^nod  as 
■t'tka  laat  meetinfi  held  in  Bablin  ;  for  first  a 
•tmigvr  was  appointed  president,  then  a.n 
|{ngllihni»-T  has  been  offered  the  preaidencn 
■at  jear,  and  there  is  a  giettt  paucit;  of  Irish 
fi—fiy  tlte  promdents,  «ice-pisaidentSi  and 
otbcrolkeiaof  eectioas.  An  eminent  acientiflc 
nan  baa  pcopoaed,  we  are  told,  to  lecsive  the 
rtcangen  with  all  bospitalit;,  but  to  withhold 
aQ  th«  Irish  papers.  That  u  a  norel  method 
of  ■howiiig'  diBpleastiTe.  Howerer,  even  the 
lagiibriona  correspondent  thiuliB  it  likely,  as 
flta  Iikh  are  recf  forgiringr,  that  the;  ma; 
rftango  and  give  a  thoroughl;  heart;  wslcome. 
Ws  expaot  so.  It  is  twent;-oiie  ;ears  since  the 
Amodmtkin  net  in  Dublin,  and  the  president 
laDr.  Llo;d.  theaged  ProTOst  oITrinity 
_ . .  The  President  of  the  present  session 
ia  also  distinguished  as  a  mathematical  phjsi. 
(Ml,  and,  aa  will  be  seen  in  another  column,  hie 
addraw  deals  mainl;  with  the  influence  ot 
vathsmatica  upon  science.  If  we  may  judge 
from  this  list  of  excursions  and  entertainmente 
aliead;  proposed,  the  savsJits  will  have  little 
to  complain  of  sa  regards  their  reception  in 
Ireland.  Amongst  the  eminent  visitors  who 
have  promised  to  be  present  are  Cornu,  Cheva- 
lier.  Brown- Sjquard,  Vogel,  Cope,  Sjlveater, 
Draper,  H.  U.  Stanlej,  and  Captain  Bumab; . 

Tha  Paris  Academy  of  Sciences  has  at  last 
#laeted  Mr.  Darwin  a  corresponding  member  in 
tihe  section  of  zoology.  Prof.  Asa  Gra;  hai  also 
been  elected  in  the  section  of  botan;. 

Tha  Astronomer-Boyal  points  out  that  the 
poaitioa  of  0  Canori  agrees  very  well  with  thai 
•ent  bj  teloKtam  as  the  pliue  of  the  suspected 
Inbamercorial  planet.  The  magnitude  of  the 
atar  ia,  howerer,  smaller  thaji  Uie  magiiitudC' 
assigned  to  the  body  seen  by  Prof.  'Wataoik. 
TanbtK  particulars  of  the  eclipse  obserTationa 
at*  awaited  with  int«Teat 

a  of  iron 

now  fairly  competing  for  public  favour.  That 
of  Prof.  BaHT  is  well  known,  and  Mc.  Bowers's, 
of  which  we  gave  an  accoont  on  p.  182  antr. 
wili  soon  be  appreciated  when  the  results  of 
Mrtaln  experiments  recently  made  at  Dudley 
beoome  known.  There,  at  the  works  ot  Uessra. 
Cochnae,  his  apparatus  has  been  erected,  and 
h«  hae  demonstiaited  the  possibility  of  coating 
wioiw  articles  with  the  preservative  oxide. 
Aa  iron  ofaamber  is  set  in  a  furnace  in  such  a 
■Manei  tiiat  it  can  be  heated  toa  dull  red,  very 
mmdiiilthr  same  manner  aa  a  retort  for  making 
caa^g•a  is  anaaged.  A  tight  fitting  lid,  per- 
ferafed  with  two  holes — one  (or  the  admission 
ot  a  pipe  by  which  air  is  conveyed  to  the  back 
end  of  tlie  chamber,  and  ene  for  its  exit  when 
daandiBcd,  closes  the  front  end ;  and  is  opened 
cnlj  when  it  is  required  to  withdraw  the  articles 
to  be  coated.  An;  description  of  the  plant  is, 
however,  premature,  because,  although  designs 
«airt.  Che  present  chamber  ia  merel;  a  tempo- 
atj  anaagement  employed  to  demonstrate  the 
pMtieal  valne  of  the  invention,  which  so  far 
a«  east  iron  ia  concerned  has  now  been  done. 
Tb  pvodnoe  the  magnetic  oiide  on  wrought  iron 
aad  steel  will  necessitate  soma  modification,  but 
as  the  ioTention  is  now  known  castings  can  be 
^Mnally  protected  from  rust  at  a  cost  of  about 
Jtl  per  toa,  with  this  advantage,  that  the  coal 
put  OB  them  ia  so  pleasing  that  in  man;  caaei 
prist  win  be  dispensed  with. 

T&e  death  of  the  Ber.  W.  B.  Clarke,  ar. 
■miaeatgodogist,  who  died  at  Sydney,  on  Junt 
U,  ia  Ue  81st  year,  was  announced  by  telegram 
ami   partiGDlarB   are   now    to    hand    by    th<' 

-     *    "  M    mail.      The    deceased    gentleman 

d  in  1839,  and  retired  from  Us  cierica; 

Altisa  eight  yeara  ago.     The  Sydney  Morning 

ffiaWsaje : — "  Uis  contributions  to  the  scienoe 
ef  geelep  and  mineralogy  would  alone  fill  a 
Blaaij  Pabafm  hia  largest  and  beat  known 
MO*  warn  that  entitled  ■  Hie  Soathem  Gold- 
I  aa  exhaosttn  dcKrip- 


tion  of  the  anriTerons  deposits  throughout 
Australia.  This  work  was  written  in  conse- 
t[nence  of  Mr.  Clarke  having  been  commia- 1 
sioned  by  the  Government  to  visit  and  report 
upon  the  principal  gold-producing  localities 
in  the  colony.  Some  two  or  three  years  ago 
Ur.  Clark  was  elected  a  Follow  of  the  Boyal 
Society  of  England— an  honour  which  has  been 
to  rarely  conferred  upon  colonial  savants  that 
)If.  Clarke  valued  it  perhaps  more  than  all  the 
dther  distinctions  he  had  won,  especially  as  the 
Uonour  was  conferred  upon  him  by  the  unani- 
mous and  spontaneous  action  of  the  society." 

The  death  is  also  announced,  at  the  early  age 
if  *7,  of  Mr.  E.  Daintree,  formerly  Qovem- 
msnt  geologist  of  Queensland. 


rtber  trials  have  been  made  with  screw- 
propellers  on  the  Iris.  At  the  previous  trial, 
which   gave  the    very    Batisfnclory   result  of 

2  knots  with   7,734'85   horse-power,   the 

vos  propelled  by  new  experimental  four- 
bladed  screws,  having  each  a  diameter  of  16ft- 
Jin.  and  a  pitch  of  20ft.  The  lateat  trial 
Inly  for  tha  purpose  of  ascertaining  the 
iparative  efficiency  of  an  experimental  two- 
bladed  Bcrcw,  having  a  diameter  of  IBft.  liin., 
and  a  pitch  of  21ft.  Si'^in.  Tha  full  speed 
trial  over  the  measured  mile  gave  as  the  ave- 
ige  of  four  full-power  runs: — Steam  at  engines, 
61'Glb.  starboard  and  G5  5  port ;  vacuum  in 
condensers,  27tn. ;  revolutions,  04  and  92;  in- 
dicated boise-power,  7,463  3R ;  mean  speed  of 
vessel,  18'687  knots.  Thus,  a  better  result  was 
obtained  at  a  less  eipenditurc  of  power ;  not- 
withstanding, it  baa  been  determined  to  fit  the 
■essel  with  the  four-bladed  propellers,  because 
the  two-bladed  screws  produced  so  much  vibra- 
.  The  maximum  amount,  strange  to  ss 
not  produced  when  the  ship  wns  going 
full  speed,  but  when  the  engines  were  making 
about  80  revolutions,  and  the  speed  ws"  ■"" 

The  Walsall  Town  Council  have  determined 

._  offer  twopremiumsot  100  "nineas  each  for  the 
two  best  schemes  tor  disposing  of  the  sewage  of 
the  town. 

The  death  is  announced  of  Ur.  Thomas 
Whitwell,  of  the  Thornaby  Ironworks.  Accom. 
ponied  by  the  chief  fitter  he  entered  a  Belgian 
heating  fumace,  for  tha  purpose  ot  thoroughly 
examining  it  as  it  was  undergoing  tests.  By 
some  means  the  damper  at  tbe  top  of  the  flue 
was  closed,  and  the  confined  gases  immediately 
burst  into  Same  and  enveloped  the  experi- 
menters. They  made  the  best  of  their  way  out, 
but  during  the  time  occupied  in  ascending  the 
ladder  they  were  so  fearfully  burnt  that  death 
foUowed  in  both  cases.  Mr.  Whitwell  wasonly 
40  years  otage,  and  was  one  of  tbe  ablest  of  the 
ironmasters  of  Cleveland. 

The  effects  of  mining  are  beginning  to  make 
themselves  apparent  in  the  Midland  and 
Northern  counties,  and  recently  the  went  side  of 
Lord  Dudley's  Wren's  Nest  subsided  along  a 
length  of  nearly  50  yards. 

The  Clothworkere'  Company  have  voted  a 
special  donation  of  .£2.000  in  aid  of  the  building 
fund  of  the  Bradford  (YorksJ  Weaving  and 
Dedgn  School. 


experimental  breech-loading  guns  mode  at  tha 
Boyal  Gun  Factories,  Woolwich,  has  been 
sent  to  the  Ordnance  Stores  on  service,  and  will 
probably  undergo  further  trials  at  Shoebuty- 
ness.  This  is  a  32-pounder  cast-iron  gun  oon- 
vcrted  into  a  breech-loader  ou  the  French 
screw  relieve  system,  and  is  intended  for  the 
flank  defence  of  ditabes  and  other  poaitions 
where  showers  ot  case  shot  at  short  ranges 
are  likelv  to  beof  service.  Tbe  other  two  guns 
have  not  yet  passed  final  proof.  One  ot  these 
ia  a  40-pounder  Armstrong  breech-loader,  which 
hM  simply  been  turned  on  ita  side  by  shitting 
the  trunnions,  so  that  the  rent  piece  is  removed 
at  the  aide  instead  ot  the  top ;  and  the  third  ia 


Ang.  5,  and  were  met  in  a  ooidlal  nsua 
by  the  maire,  M.  Eugoet,  and  a  nnmberof  dis- 
tjnguisbed  French  geologiate  andai^sntiflo  an. 
The  object  of  the  party  was  a  TeriAcilioB  o( 
ascertained  facts,  and  the  in^aotion  ot  a 
famous  geological  conntiy. 

The  Giifard  captive  balloon  haa  becamskiB; 
ascents  with  regularity  and  safely,  bnt  on  lone 
days  when  tha  wind  preeaore  was  great  w 
attempt  was  made.  Theezpeiimentlswatdsi 
with  considerable  interee^  and  the  teenit  wiD 
probably  be  that  in  fntora  bellnons  '"*—*»* 
for  frequent  serrice  will  be  mads  of  itnMv 
materials,  and  filled  with  hydiogcn  initeael 

Haeckel  has  published  hia  replf  to  Tlrdiov, 
in  time  for  the  savants  to  digest  A  beton  tk^ 
meet  at  Cassel.  It  is  entitled  "  Freie  Vimm- 
schatt  und  freie  Lehre,"  and  bean  the  matlA 
"Impavidi  progredLamur."  The  dcaoest  i^ 
man  is  closely  reasoned  ou^  but  thtte  it  tsD 
much  personal  matter  in  iL 

Wearaintormed  that  a  coaraeof  aixleetoni 
ou  meteorology  will  be  giren  nndst  th 
auspices  of  the  oonncil  of  the  Meteundogjsit 
Society,  cummencing  in  October  next,  ni 
subjects  of  the  lectures  wOl  be : — "  Hie  Niton 
and  Fbysical  Properties  of  tbe  Atmoapbocf 
"  Air  'Temperature  —  its  Diatribulina  ui 
Bangs;"  "Atmospheric  Preesnre— Wiad  nJ 
Stormsi"  "Cloui^  and  Weather  Stcni;* 
"  Bain,  Snow.  Uail,  and  Eleztrisity ;"  and  "  Ite 
Nature,  Methods,  and  Oeneral  Objects  rf 
Meteorology."  It  is  intended  that  theaelectOM 
shall  give  a  concise  acoonntof  the  prsiaBt  iltfi 
of  knowledge  on  the  above  ■oojaeta.  Tit 
lectures  wilt  be  open  to  the  pabli(i>ad«Ua 
being  by  ticket,  to  b«  obtainad  at  the  eflai  d 
the  society,  30,  Great  Geiuge  «twe>,  Wat- 
minster,  S.W.  Further  particnlars,  giving  fdl 
information  as  to  the  tune,  phwe^  «■,  w3l  b 
duly  annoonced. 


SCIENTIFIC  SOCIETIES. 

THE  INSTIinnON  07  COLUSST 

AT  the  montblr  msstiu  of  the  nMmbsn  tt  Ut 
North  ot  Enslaad  bistitatioa  ^  OoISbt  b- 
gineers,  held  on  ^taudar  last,  at  Nswsbm**- 
Trse.  the  rreiidsat  (Mr.  Hais)  in  th*  Aair,  ■  pw 
on  "Biulsrs  and  Boilsr  Btplesiona"  wat  rsU> 
"  "V.  O.  Johnson,  SssUU.  Mr.  JehMsa,  kiar 
.ted  tha  circnmstanoes  oonneeted  with  Ike  » 
IB  of  bMlars  nndsr  his  Aaiga,  went  ••  Is  ■( 

jvei7 care onaht  1» be  tatMB  that  bsiknwa 

freqnently  visited  by  those  in  aharn.    It  was  ' 
enough  to  havs  beilsn  fitted  wiu  alstr-'s' 


«), 


princi; 


leadenhip  ol  Fiol.  alonia,  axriied  at  BMulo^e 


„ „ ganiee,  Ae-,  bat  it  was  a  pelt 

error  to  depend  npon  thsae  satsvnanb  dsinc  tkv 
dnty  at  aU  tLiies.  Havinr  aem  exploded  faoilsniW 
ware  thoronghb  HMired,  ho  dsoidisdir  objsdal  It  1 
'  bong  extenalTelT  repaired ;  and,  ralbv  It* 
,  be  would  rtaewit.  W  doaht  evaariaa  sal 
-  had  their  doabttnl  ahsm  ia  tiiMtst 
MeSsrfw 


_edntrtharhadtopsrfen,lia 

..jr  that  had  to  be  nied,  tike  eUoner  mwtW 
..IB  at  command  aa  to  tiae  and  height.  Bad  lbs  dha  ' 
orkindoteoBlUiatwOBldfaeued.  AtB«hiUtk« 
had  ad<mted  beQeiB  nfk  knw.  Gfl.  ajnTliiedsr, 
with  abibe3tt.indiaDMt^rbaat  wilhtbeWlls 
rinBB,  They  had  itven  ereiT  sstisfaeBoa,  bel  tna 
them  DO  more  steam  was  nt  than  was  gat  ttsailbt 
ordinarr  eyliadsrbMlar,  Ht,  ia  diaael^  BBdMk 
low.  HewasdsesiTsdiB  that:hBt  elintfetfisk 
ths  same  qnaatilv  at  st««  with  aaslBI  & 
amoont  of  ooaL    EwMhenrs  UMoeasamplitaMS 


cU  atoken,  pateated  by  Bnfa^er.  had  baw  atoM 
atSwhill.  TbsT  were  sdopted  not  soawhtaMM 
laboor  as  to  enaua  doff  mi  to  be  lUed ;  sad  it  est 
rannd  that  with  thsss  ttakera  a^  aitag  id  snI 
steam  waa  nta  gmt  deal  better  than  iritta  iSBikr 
olasa  of  eo^  and  hand-Briiw.  There  asa  ee  Jw> 
that  the  mors  rasnlarij  eoals  ware  nl  ea  to  a  n 
tha  bettsr  it  was.  and  if  they  nsef  laqe  esal  N 
benefit  was  sot  fnm  Iks  lotsmal  Ht  s(  OlM 
limply  tram  the  onttida.  Dnft  ooA  was  esal  al 
Swtill,  aad  Ume  was  aredoclian  otaiarfUvW 
Bcwt.  a  day,  sad  tbs  boUna,  seven  inpaata  ^ 
BOW  railing  ths  sane  qnaaUlr  of  ateSl^k^l* 
<\iunlitj  of  coal,  wldeh  was  a  great  coiJIaBaia 


ENGLISH  MECHANIC  AND  WORLD  OF  SCIENCE:  No  699. 
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ImmtthM  HTnlm  w^wmM*  fur  ft 
■TIbJuiIi.  H«  MUat  ruriiitjalfirm 


1  Umhuio,  &,  WniHiili  itriit.  OHMtfVdn, 

WfBfiiiiid  fM(-«|lH  Onbn  l»  it  mmdtFiuMi  la 

(  fin  UtaeOiUlt  nftnuH,  OmMMdntli,  vim 
'  *f  mm  iiUtr  ■riiiiMly  2u*rM,  wOl  lUifi  H 
iiif  11m  — Wr  a/  Um  Liifitr.  ■•  wfi  u  UU  ]Ht>  n 

<  ha  kBoin,  Wt  an  Mni  tal  tkU  m{  !■  Ob 
It  l>  kU  otbw  Mb]«tai  fcr  makaHnoB  ak^ 
■•  Hcttnkr  fcHwMHiX  npiriiBM  «<  tti 
rf  IIIBk  ■  p«SB  IT  1^  K  (ouMb,  tlut  ■■  U 
iankaawiao  man  VmawlmX  ■■■jfciijj  do». 
tokHDKdBttvwttktkk  1^*  bHMwm^U*, 
wMk*  to  write  tb*  irhol*  bo«T  o(  AmMo  t  ft  riM 
ami  fwt  iHOBTMlBOM  dwh*  llwir  odcU*).'- 


, ,  2(t.  fornwy 

ersrj  mamber  of  the  wlu  ijitem  wu  fomiihed  degra«  of  taa  oanligTide  thsroMiaiatsF,  he  m>r,  ■■  m 

withone  or  mora  of  (ucb  kttBnduiU.  roagh  mod   nadt  mle,  mnltiplj  tba  intarrkl    in 

It  la  a  pil7  tbmt  paopte  niih  into  nrint  witiurat  the  neonda  eUpring  Detveea  tba  apsMnwaa  of  &  fluh 

mot  roduntDtarr  aeqaaintance  wiUi  tha  anbjecU  on  of   liRfatniiiii  and  tha   aosnd    Of  ita  ooBeomitaat 

wfaii;!i  ther  pretnou  to  giva  an  opinion.     "  Bo  far  "  thnadar  bj  1,125.     Thai  (nppoaa  thai  wa  aaa  ■  laih 

(•an  "  J,  A..."  in  latter  14688,  p.  550)  "  a<  our  as-  at  lightning,  and  at  the  aod  «(  6  lacoodi  baar  the 

pulansaiaoapaUaoffnniiilUDgdatatareilaaUtioD,  thoodar,  thni.l,12S  ^arda  x  0  -<  6,750  Jttil.  or 

It  ia  nan  to  bn  qait«  poeaibia  that  man  may  not  rather  more  than  a  milaand  a gaartar. 

tutra  bMB  an  ibhabitaot  of  the  Garth  tor  a  longnr  The  origin  of  th«  phr***,  "  Nvriget  jLnUqnnni " 

pniod  than  the  Bible  aaiins  to  bim  •"    Is  it  pot-  (enooeming  whieb  "  H.  F."  pata  qnar  8372>,  p. 


iUt    aoqiund 
wUebit  ma 


■HIRI-FOBTABLBaQnATOBIAL 
B  FLAUBT  JUPITBB-THB  EAB- 
F  MOON— THB  8ATBI.LITBB  01* 
18  -ANTIQUITT  OF  HAN-Tan 
D  QUBBTION  -  TQUNOBB  AND 
STNIHQ  -  "HAVIOKT  AHTICY- 
t." 

7'] — As  I  do  not  potMH  a  eopr  of  tba 
.  C.  oF  Stan,"  which  ii  Mr.  Proetor's 
ij  tor  the  gtar  magnitndee  emplo^  bj  him 
'  Atlaa,"  I  am  nnable  to  inform  "  Twaat; 
■  (qnorj  336W,  p.  S35)  whether  •  D^lphini 
■pear*  aa  of  the  4th  magnitnde  or  noL  If, 
',  it  doM,  it  ia  oCTlainly  armneonily  Mtimitad , 
ih  •■  it  ia  raall}  a  aaall  Sth  magsituda  >t*r, 
n  deaiguttd  b;  Argelaoder,  and  in  tha 
■ieh  Snen-Y«r  Catalogue."  It*  iniertion 
Proetor'i  "Atlai  "  ai  a  4th  magnitude  is  due 
itake;  bnt  whethn-  inch  miataka  wai  made 
author,   or  whether  it  ia    referable  to  hii> 

anthoHtv,  I  am  onabla  (for  the  reason  I 
ren  aboTe)  to  la;.  I  maj  add  that  erer  aioce 
uraDce  of  "  Twenty  Honn'  "  qniry,  a  week 
hare  made  a  nightlj  attempt  to  aea  Dal- 
-bnt  in  Tain  ;  a  dame  masa  of  dond  baring 
ntlf  ooTived  the  iky  before  it  became  dark 
toaae  anull  itan.    Yarilj,  pnotioal  latro- 

I  punned  nndar  diffimiltiBa  in  onr  oharoiing       The  thoroaghlj  plain,  eominoi 
climate '.  oo  p.  S&3,  aigoed  "  Boin,"  has 

.tbe1atan"(qaarf  33611,p.53.'i)<rilltakathe    one  in  which  " 
to  bant  throngh  tha  induee  of  book  Tolames 
IvoLlsa  HHCBaHic  be  will  obtain  a  nuaa  of 
tkm  on  tha  oonitmotion  and  oca  of  nearly 

cm  of  Equatorial  MoontiBg  there  ia.    Ai  to 

and  adjuitment  of  the  Eqnitoreal,  if  yonr    whan  two  _ 
ndent  wi]l  refer  to  Tot.  XV.,  pp.  551  aod    aor«  of    land,    a 

will  find  a  ooaple  of  articlei,  in  which   I        '  .>  ■ 

of  them  in  as  aimple  and  penpienona  a  man- 
I  waa  eapable  of  doing,  and  by  the  ud  at 
voold  fain  hope  ha  woiud  anooeed  in  adjnat- 
>«n  inatniment  with  all  needfid  aocniaoy. 

writing  paragraph  one  abore  I  hara  inc- 
in  getting  a  glimpea  of  tba  beareni,  and 
myaeU  of  the  apportnnity  to  lentinise  tba 
apiter,  of  whioh  I  appnd*>k«tob.  Ibare 
for  the  pnrpoaa  of  ioritiiig  ttie  atteotion  of 
ther  aatronomtoal  oommoodeBts  to  a 
bly  sharp,  clear,  and  wall-defiaed  white 
,  like  a  aatellite,  at  present  riaible  on  tha 
diaa.  Tba  drawing  waa  made  on  the  nigbt 
It  Mb  at  llh.  40m.,  O.M.T.,  with  a  power 
1  a  4|iD.  achromatic. 

tl.  Lecky  (letter  I4S82,  p.  517}  forgire  ma 
ig  Ibat  be  is  mittaken  with  relvranea  to  the 
M  an*  mention  in  astronomieal  wo^  of  tba 
1  the  Hoon  riae*  nearly  at  Uie  lame  bow  for 
l*yt  daring  one  part  of  ererylnnationf  For 
,  naedleas  to  ha  specified,  I  am  writing  tUs 
fen  more  hnrriediy  than  nsnal,  and  hare 


, , to  a^  in  woudrar,  that  yoar  560),  was    this.     There   vera  two   towna  < 

oorreipoodent  ean  nenr  hare  heard  of  tha  reaolta  Antieyra  in  Greeoe,  both  famou  for  _tb«  hsUabmre 

of  the  oplorations  in  the  CaTsa  of  tha  Dordogne,  which  grew  there ;  and  it  was  an  anaient  inpaMtt- 

at  Settle,  by  Mr.  Pengelly  at  Kant'i  Hole,  near  tion  that  hsUabota  waa   a  ipecdfio   for   iuaaltl. 

Torquay,  of  the  eieaT^ioBS  at  Neanderthal,  Bngit,  Henea  the  pmrarfa   which  bai    reomtly 

and  Mentone  P    Does  he.  aaa  be,  ba  aware  that  Han  notoriety  from  the  perfect  taite  with  * 

mu  eontentporary  in  England  with   Ehe  Hippo-  qooted. 

pofamiuata  time  whea  asyat  tha  GogliihChanBel  A  Follow  of  the  Boyrtl  Aatronomloal  Booletr- 

was   not,  and   when  what  are  now  Oareuny  and 

Norfolk  wfraoonierminooiP     But  I  miriit  maltiply  — 

aoehqneitioai  almost  ad  ineoitnmwitboot  adding  sjtsXJUi.n  HTPOTHB8I8.  ATTP  I.AVD 

-lything  ta  the  foroe  of  an  appeal  to  amanwbo  """""*■'*  axcyiammo,  mjau  ujuau 

oaldaeemnererto  hare  opened  a  single  book  on  QITBBTION. 

the  snbieot  on  which  ha  deliren  ao  calm  and  ocnQ-  [14706.]— Iir  reply  to ''J.  A."  (14688),  I  may  a*j 

dent  an  opinion.  "—^  '  '~* 


thit  I  End  the  ratio  of  the  moon's  pedcai  to  Oe 
apogee  oagbt  to  be  rery  nearly  at  1  ithl,  Inatosd 
ef  being  nearly  a  ratio  of  equality,  idieh,  in  (net, 
it  ia.  Ilao,  it  may  be  remarked  tiJU,  sinoe  the 
orbit  of  Eocke's  comet  lies  whollj'within  that  of 
Jupiter,  if  the  son  had  erer  extended  a*  tar  as 
Jnpitar,  the  eam»t  mn<t  hare  formed  part  of  it,  or 
Horeonr,  its 


le  liie  whkA  it  had  when  JoMter 

iminished  instead  of  inoraaaed  ita 

Tela<uty  of  rotation. 

"The  monopoly  of  Und  oofht  to  be  tor  erer 
abolished  in  order  to  itimalate  industry ■"  SoBfeya 
"Pioneer"  (14596).  There  ia  one  branch  of  indnatr^, 
howenr,  wnich,  instead  of  being  atimnlatod,  is 
nealnUd  or  prerented,  and  that  la  tha  enltiT^ion 
of  land.  To  oocapy  bud  at  all  is  to  monopolise  it. 
The  man  who  oooopiea  the  smallest  cottage  gardn 
monopolises  it  aa  maeh  as  he  who  oocapiaa  a  thon- 
aand  acres.  Ha  will  not  let  olbar  people  now 
potatoes  in  it,  or  come  to  cntbiioabbages  ;  in  aWt, 
be  monopoliiea  it.  and  small  blame  to  Urn.    As  to 


ba  a  limit  to  the  qoantity  of  land  whioh  a 

dual  ahoold  be  allowad  to  mooopolise,  there  Is  osr- 

tainly  mnch  to  be  said  oa  both  aides ;  bat  howersr, 

-',:t-:,          ,  ■               '  '     1.  J   ,T  desirable  it  m*y  be  in  itself  ^t  a  person  shoold  bo 

.n  wWb  the  cootreTeny  onginatoda  mean  p^„ted  fromholdingmore  thanaoartain  quantity 

u  ^'  K-  u-™'-!."?  .L"°  ?  """■*». TTli  "  of  land,  it  has  always'heen  fonnd.  by  th.  Romans 

Snm      b^»o!;,  ■* '»"  w^hiinu  with  w^h  it  n  ^   t^^  ^i,^  ^^„  tried  it,  to  be  praaticallr  Im- 

lied.    Whenwill  'linear"  and  otl»«l*«  possible  to  do  ao.    Bat  a,  t.!  those  who  pntoSoall, 

.ost  nidimentary  f«t  m  all  poUtwal  *<»nomy .Uiat  Sn„a  u,b  soggestion  of  "  Pioneer,"  !«d  tr»  to 

hen  twomenaribrfdu.gfor«ieart«de-b<.iten  ™t  a  stop  to  all  monopoly  of  Und,  they  cartokly 

acre  of   taad.    a  oottajje,  a  aheap,   or  a  pair  of  ^  ^X*  hot  de>fa3e  naighiour.;  estoedally 

smsBor^tbe  pnoeof  that  artxdawiU  gonp;  but  ,honthe  pears  are  ripening.                  W.  cTfT 

that  when  one  man  baa  bis  eboioe  of  two  artieles  '"™  "*  '™"  *"  iii™iM».                   t.  . « 

then  tbnr  price  will  go  downP    The  demand  tor  ■ 

building  lots   in   the  neighbonrhood   of  towns  in-  nTrmamTniB 

oreaaaa  almost  hourly,  and,  merely  as  a  matter  of  THB  LAHD  QUBSTIOH. 

oODtM,  their  Talne  rises.    "If"  (aays  "  Pioneer  ")  [14709.]-Ie  "Boin"  (14699,  p.  553)  qoitaoerlain 

"tin  wages  of  the  working  tdasses  are  40  per  sent,  that  he  cdaalll' oonoeins tba qoastion  with  which  he 

batter  than  tiMywerasome40yeareBgo,whUehonBe  dealsP 

rent,  local  taxation,  and  tha  more  necessary  artioles  lonched 

of  consumption  ban  been  adranosd  in  the  *r  ~  ~ 


the  adrantagas  gained  by  — 
..^__  reoeiTing  portion  of  the  wmmnnilyP"    Tha 
nuntd  of  this  would  ba  amusing  if  it  were 
really  pittablr.    It  amonnta  to  notbing  mora  nor 
"---   -   demand  that  the  working  mua  sbonld 


mpeliad  to  sell  i 

lire  br  to  this  taronieL  ^ „, 

the  iMe  at  whkb  it  chooses  to  pay,  as  well  as  that 
of  it*  own  tennneration.  "  The  old  aod  well- 
eatabUsbed  nuion  of  British  landlords  "  exists  only 
in  the  imagination  of  your  oorrespondant.  Twiea 
within  the  Mtt  fair  yean  haro  I  been  ontbiddaa  in 
the  Bn«tioa>Tooai  for  land  adjoining  mjr  own,  which 
'    '  '   ■  '-  ■ —     ~  *    -  -  it  happana,  in  each  eaaa 


:-).  p.  18  i 
p.  115;  Sir] 


mia's  "  Treatiae  on  Astnt- 
and  Beckett's  "  Astronomy 
Hathamaties"     (5tb    edition' 
r'a  "Astronomy"    (by   Btnbbs 

111 !  "  Chambers's  DeeeriptireA , , 

rind's  "  8oUr  Syttem,"  p.  44  ■,  and  Proctor's 
"  p.  156.     If  mi  ■     •     ■ 


,    P.    lS4i 
and  Brnn- 


r  oosld  scarab  wri 
if  on*  ef  the  idMe* 

Uy  offered  with  is*  ( 


write  his  o 

.  .ee*  of  land  (a  16  aere 

, IS*  own  lips  one-third 

than  tbo'nlne  satoponitby  twopmt***ioital 
lana  agonts,  outbidding  my  own  ag«Bt  utb*  mm*, 
who  dued  go  no  f aruv ;  and  ye^  ai  " 
it  fell  to  a  man  who  could  •earoaly  w 


_  ,  or  apalL 

f  my  memory  serrea  me,  the  tact  rharoU  nothing  to  binder  any  working  man  from 
leral  other  books,  bnt  I  hare  swnlog  laud  of  his  own  bnt  the  tfr*"^  ^  l<i*  luilou 
ant  to  oonaalt  them  jnat  now.  |  and  the  neoessiW  of  maddling  bimaolf  for  the  good 
8;mes  (letter   146S3,  p.    547)     if    the   hoa*«'^  where    it    meats.     To    talk  of    a 


e  plaosible  __, 

I*  passage  in  Locomte  than  that  afforded 
Ml^ition  that  the  reoenUy-disoorered 
il  Man  were  really  le^n  towards  the  end 


_  >nopoty  in  laud  "  (in  an^  other 
I  whieb    a    mooopoly   eiuts    in    mntton,  tron- 
irs,  four-wheel  cabs,  or  tea)  is  to  nttei  childish 


_   _     _ _  ,   _        "Obserrer^ 

■■geateither  that  (let)  Man  may  bare  bean     the  distance  i 

.  wbaa  in  a  part  of  the  eky  fall  of  small    taken  plane  by  reflecting  that  at  . 

rClwDtbat  baeanse  aateUitaa  w«>«  known  I  ratal*  C33°  Fahr.)  aonod  trareU 

*•  iMnd  th*  Earth,  Jnpitar,  and  Satoro,  j  l,0&3ft.  per  teoond.    luMmooh,  howtnw,  an  ^Aoa 


rly  oonoairas  the  ._ 

thing  is  quite  *rid*nt  that  he  has  not 
I  queatioa.  Ur.  M^er  asked  a  moat 
id  reasonaU*  queetion.  If  it  be  true 
that  the  ooat  of  «nating  housea  has  been  doubled 
in  a  oertain period,  uid  that  the  cause  of  this  inaraaaa 
la  tb*  mtra  wages  paid  for  labour  and  tba  leu 
anoaat  of  work  dooa  by  tba  labourer*,  it  i*  sorely 
possiUo  to  sbew  tba  fact,  and  to  iadiaat*  tba  dir**- 
tioaa  in  wbioh  this  increased  cost  i*  *rpimdwl.  To 
say  "itiimmplyafact  that  a  house  of  any  giren 
sfse  doe*  ooat  nearly  twie*  a*  mueh  as  it  did  aboalSO 
years  ago "  doe*  not  tntnisb  this  erldenea.^  Tin 
offer  of  soeh  a  statement  as  proof  does  not  justify 
the  parson  who  so  nusuad«ntanda  the  oatara  <n 
end«M«  ia  remarking  aa  to  tiie  qnerist,  "  When  he 
Hka  ma  to  prore  them  by  figuns  be  simply  does  not 
know  what  proof  is,"  Tha  statement  itself  may  ba 
or  false ;  tba  tact  that  many  builders  bave 

a  qaeatioo  "■' ' — 

a  it  either. 

,, .__   ,ther  hand,  i 

lord*  bare  incraaaed  their  rentals  so  that 
■ad  ooat  of  liring  has  neeesutatad  a  great 
increase  in  the  wages  on  wbioh  to  lire,  aad  in  tb* 
price  ot  material),  and  that  for  this  rwiiw  boasas 
cannot  b*  built  far  less  than  donbl*  the  oast  30 
years  ago.  Oaa  aasertioa  is  worth  a*  mnch  as  the 
other  till  details  and  tacl*  pror*  their  relatire 
worth.  But  I  do  not  mean  to  take  up  that  general 
qnaslian  just  now  i  I  only  mean  to  pnll  "  Bain's  " 
>-tter  to  pUoea  a  Uttle. 

I  do  iiot  qnite  understand  tbe  train  ot  thought 
..hieh  uuderUet  the  opening  seatenoes  oompanag 
the  stolen  land  and  brooms,  ao  I  go  straight  to  the 
qoaation,  "  Did  any  human  being  make  th*  materials 
[or  them  (the  brooms),  or  make  hors«*  and  eows,  ozsn 
andsbsepandoomF"  To  all  this  tha  answer  ia  oIiH -- 
Uan  does  make  tlMmA\.  tiMBi  «M!C«i'ei«a^i|L«»- 
V&u^bva  ami  wiciSfUinaa  <it(ii >)«»»*»  ■wi»a.*^^«i« 
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kod  intelligenca  hne  been  gipended  in  prodaeing 
them.  Tfaa  Und  ibclf  (euept  wbere  retrured  From 
the  lea)  i>  in  do  muincr  of  mj  Ihe  product  oF 
msD'a  labanr ;  its  improred  rains  is :  bnt  nnrartii- 
natclT  the  return  for  that  is  elumod  and  eiuOTed 
muDlT  br  those  who  hare  dona  noihisg  towudi  the 
erratics  of  it 

Tha  Donfotion  of  thooght  ia  rery  common  whieb 
iinderliM  the  nf-it  qtieatioD,  in  which  the  3  per  Cent. 
CoBMjli  nre  miitd  np  as  on  an  etfoal  tootiefc  nith 
Innd,  "for  which  they  utb  coDtisnally  being  ex- 
changed." Tbi«  sort  of  ■rgumect  is  gfntrall; 
pmplojrd  b;  peopla  whose  minds  cannot  paaa  from 
rnrfacea  to  foondBtion!",  or  whose  interests  incline 
them  to  maintain  eiinting  cla^s  inBtitntions.  But 
Ihs  fact  that  a  thinj;  fau  been  booRht  and  paid  for 
bItm  tho  bo; er  no  prifect  right  to  tha  thina  bonsht. 
He  bnfB  Dothiog  eicrpt  the  rights  of  the  seller. 
Iliia  ia  obriona  citurol  fqmtj,  and  fnrthermore  it 
ia  the  general  prinetple  of  law,  eieept  whera,  for 
general  eonTrnicnoe,  bon&-fide  pnrchase  or  a  ^ren 
deration  of  possession  cODstitulos  good  title.  In 
tbu-partwolBT  mattt^r,  howeTeT.theideaof  pnrchose 
ii  only  used  to  confuse.  The  question  reall;  is, 
whether  oarlain  lighti  claimed  b;  the  posfe'sors  of 
land  are  joat  rights,  ara  desirable  to  be  maintaiiiiid 
for  tha  ganaral  benefit,  or  whether  the;  ara  encroach- 
menta  on  tha  general  rightK  of  the  community,  and 
onghl  to  be  resisted  and  prrbapa  put  an  end  to. 

When"£DiD,"  on  the  fnitli  of  his  own  ddnsien 
aa  to  the  raloe  of  his  bujii  g  and  sailing  argument, 
Tenturaa  npon  sajing  "snch  nonsenss  is  beyond 
answering,"  he  mna  soma  nsk  that  other  people 
will  condude  that  he  ia  unable  to  pereeire  what  it  is 
he  has  attempted  to  answer.  Perhaps  he  docs  not 
know  that  his  next  Question  is  likely  to  be  worked 
oat  ere  long ;  probably  he  lliinks  that  the  idea  of 
pauing  a  law  tbat  no  one  sbeuld  bold  mor»  than 
a  fixed  qiutntit^  of  land  is  a  mere  Utopian  dream. 
At  a  day  Mmmg,  and  probably  not  so  fnr  off  as 
most  pf  ople  suppose,  these  qneetionn  of  land  lenare 
will  became  the  leading  social  and  political  subjects. 
At  the  other  side  of  the  world  that  day  is  at  hand, 
and  I  think  it  nearly  certain  that  before  many 
years  are  passed  this  restriction  will  exist ;  at  afl 
rTents  the  way  to  it  is  entered  upon,  for  in  thi 
colony  of  Victoria  differential  obargea  are  non 
made  upon  holdings  beyond  certain  limits,  and  it  ii 
the  determination  of  the  people  to  eudeavou] 
to  keep  the  ownership  of  the  land  in  the  lands 
of  its  actaal  oooapiers,  od  a  princmlo  eimilar  to 
that  aimed  at  in  the  distribntion  of  tha  lauiU  of 
Palestine  amongst  the  sneient  Israelite. 

The  work  of  any  indiiidnal   forms  hut 
part  of  the  motire  forces  of  the  world,  b 
pleaeore  in  the  thoogbt  that  I  bad  aomethi  ,. 
with  lowii^  the  aeedi  of   this   morement,  for  the 
rame  dootriMa  wbioh  I  hare  set  torbh  in  the^  pages 
I  did  DT  beat  to  spread  in  Victoria  25  or  30  years 
ago.    It  ia  very  intereaUng  to  see  bow  most  of  the 
gmt  qaeetioDa  which  are  so  Tehemently  debated 
here,  and  aa  to  which  we  hoar  so  many  gueeaes  and 
prOffnoetioations,  are  quietly  put  into  wo  ^ 
land  peopled  by  our  own  raoe.  hot  unen 
as  we  are,  by  the  monstrous  weight  of  the  past,  and 
the  social  system  it  boj  called  into  existence. 

I  should  like  to  tackle  "  Ruin"  on  tbe  Itetlin 
peaae,  but  it  will  not  do.  That  peace,  or  rather 
tha  prino^lea  that  led  to  it,  is  really  a  part  of  the 
jrraat  struggle  of  the  age.  We  see  in  Tariooa  way* 
Taat  effort*  being  made  to  maintain  and  restore  old 
traditions  and  the  iui)tht  of  tbe  priest,  tbs  baron, 
and  the  tlirone — the  old  powers  whose  strength  is 
paeaiigawayto  tbe  people— the  power  of  the  oomins 
tim*.  Now,  too,  aa  in  the  middle  age*,  theae  seek 
th«  aid  of  the  lower  strata  of  tha  people  in  tbair 
etrngglaa  to  enslaTe  tha  whole  for  the  benefit  of 
their  olaaa  intnnlB.  Now,  loo,  as  of  old,  they  will 
find  tbe  new  and  rising  power  too  strong  for  them. 
Tha  riung  tide  is  made  up  of  many  a  rusbirg 
iraTe,  which  appears  to  draw  back  and  lota  groand, 
10,  whaterer  the  momentary  aspect  of  things,  the 
ateady  course  of  history  shows  ne  tbe  gradual 
growth  of  liberty  and  the  progress  of  the  general 
and  indiridual  righte  of  Man  aa  agunat  the  elnis 
interetta  cf  those  who  repreeent  bia  ancient 
enalaTen.  Sigma- 

[U710.1— iViTH  ceriun  rooont  ciamplca  of 
"  oonrteey  "  in  high  places  one  cannot  well  complin 
that  yonr  correspondent  "Ruin"  (p.  55.1)  should 
haTO  measured  out  to  ua  rather  mora  inrectiie  than 
argument.  For  myself  I  should  bo  quite  oontcnt  if 
your  correspondent  wonld  only  set  ont  to  rea«h  the 
troth,  for  if  our  ways  of  reaching  it  differed,  ' 
might  bo  able  to  agree  when  we  arrircd  tbei 
'■Roin"sajs  that  I  "think  it  make*  a  dlftcronce 
between  corating  and  stealing  Innd  and  brooms,  th^t 
DO  hnmon  being  made  tbe  land,  but  one  did  make 
tbe  brooms  ;"  and  bo  asks  whether  I  "  muntain  the 
right  to  steal  f"  It  will  be  time  enough  to  answer 
ancb  a  question  when  jonr  correspoiident  points  ont 
where  and  when  1  bare  supported  the  idea  that  any 
one  had  a  right  to  eb-al  the  land,  or  anything  else. 
Such  sentences  do  bnt  serre  te  cloud  tha  iudgment 
of  muddle-headed  morta'i- 

Krery  lan.iholder  in  '.be  country  is  only  n  aort  Of 
iMteboUer  from  tbe  Suto— a  perpclnal  Imaeboldtr, 


if  yon  will.  How  on  earth  can  any  ono  hare  any 
right  to  the  land,  which  neither  ha  nor  anybody  else 
lada  P  It  is  true  ha  might  Eiavo  bought  it  with  hia 
wn  money,  and,  to  ■□ch  an  extent,  he  has  a  right 
>  it,  in  the  sense  that  a  man  who  takes  a  leaae  of 
house  may  bo  ssid  to  be  tho  owner  of  the  honae  i 
.nt  the  land  belongs  to  Iho.  nation — tha  Romans, 
until  the  Saxons  and  others  turned  them  out. 
Formerly  the  king  did  almost  as  be  liked  with  it, 
bnt  the  people  hare  altered  that.  Isn't  it  amaaing 
to  have  a  man  tell  yon  tbat  you  imagine  people  gat 
land  without  paying  for  it.  and  then,  with  a  clinch- 
ing tap  of  a  hammer — "  Suoh  nonsense  as  that  is  tliey 
beyond  answering  1"     "  Roin  "  anlca  whether  any  |  l,s  In 


r  the  brooms' 


n  won't  proi 
TS  that ''  Oa 


bnman  being  made  the  materials 
'^e  materials  would  haro  bran  < 
..ithont  the  ''  subtle  brains  and  Ii 
utilise  them,  and  I  hoUrre  eir-n 
unless  the  land  i>  tilled.  "  Ruin  "  saya  that ''  Ood 
did  not  make  the  Three  per  Cent.  Consolj-"  No, 
ther  did  He  make  the  land  Uwa. 
1  am  sorry  that  I  misunderstood  "  Ruin  "  about 
the  Berlin  peace,  thongh,  as  he  has  been  amused,  he 
will  probably  oTcrlook  it  this  time-  I  thought  he 
int  that  the  Berlin  peace  was  to  do  workmen 
d,  whereas  it  xrems  oil  bo  meant  was  that  it  will 
lulate  trade.  I  am  not  a  "  defender  of  strikes," 
hare  I  made  Ilia  rash  a'sertion  that  the  deprea- 
..-1  in  trade  was  due  1«  the  Russo-TurkiaL  war,  and 
I  do  not  beliere  that  tha  "  peaoa  "  will  hma&t  trade 
at  all.  Trade  was  alrevly  rCTiriog  beToT*  the  aeoret 
■eatiaa  with  which  the  Lion  now  docs  bnainaaa  ware 
lode  known,  and  at  any  rate  the  war  can  have  had 
nothing  to  do  with  depmsaion  in  America,  whara  it 
'  Torfo  than  hore.  So  trade  will 
critfil  before  after  periods  of  da- 
prcaaion,  ar.rl  if  we  do  not  recover  it  all,  it  will  be 
simply  because  the  Chinese,  &b.,  have  found  ont 
Rngliib  cotton  stuffs,  and  the  Australians  don't  like 
the  hanlwaro  thitmodern  m:inufaeturrrs  send  them. 
Of  course  your  correspondent  "  diadaina  fijinrBS," 
as  1 1^  he  appeared  to  do,  p.  !i2S.  Ho  makes  a 
statement  that  he  rannot  prore,  and  then  when 
challenged  he  goes  cff  at  a  tangent,  with  soma  sneh 
GnsaoandiDg  platitude  aa  "  thing?  am  not  less  tme 
becanae  they  nnre  heen  said  before."  "Rain" 
staled  on  p.  500  that  "  ererylHidy  knows  that  tha 
chirfmuon  why  honioi  cost  twice  as  mneh  aa  tbej 
did  SO  yaaiB  ago  is  that  the  workmen  do  less  work 
for  tha  same  wage*  than  they  did  then."  I'o  my 
request  for  proof  in  Ggurea  I  gal  a  reply  fron  yonr 
eorteepouiiant,  who  is  "  amuaed  at  my  anger,"  that 
when  I  ask  for  proof  by  figures  I  "do  not  know 
what  proof  is."  I  see  that  tho  "  twice  as  much  " 
is  modified  into  "  nourly  twioe  aa  mneh."  I  neither 
eoret  my  neiubbour'a  bouse,  nor  hia  want  of 
honesty ;  but  I  baTC  a  strong  couriotion  that  a 
booao  of  any  giren  aiie  took  no  more  brieka  to  build 
30  yurs  ago  than  it  doee  now— nnlesa  the  makan 
bare  rednoeil  the  siie  of  brieka 


lluiD  it  was  worth  wben  done  (now  a  nanal  thiig), 

so  I  am  not  likely  to  repeat  tha  experiment,  as  1 

elimll  lose  lesa  by  letting  the  remuning  land  lia  idle. 

Tha  short  honrs  and  high  wagea  are,  to  miatab- 

Ferrant  maa,  not  only  ««nrfin(f  np   honiw  rent,  bat 

many  other  things  to  an  nnfair  Tuoa  ;  to  the  iqay 

of  the  working  men  themaolraa,  and  aauiag  tta 

Tfry  tonndatioua  of  England'a  pmapoity.    Mae  did 

nidt  make  tha  land  any  mora  than  ba  mada  hbq 

other  things  which  he  enjoji,  bnt  if  ha  bought  at 

cnme  honestly  by  it,  the  posaeesorhasthe  leineiiaiil 

111  it  aa  "  Pioneer  "  or  S.  Mayer  han  to  anythBi 

poaseaa-     If  they  want  laajl  thar*  ia  jimj  t* 

lad  any  day  in  England  or  Saotlaod  for  a  fab 


, ..-),  and  if  not  cheap  enough  here  there  ai. 

lur^r  tracts  in  onr  eolonica.  When  thiy  but 
l>«nght  it  I  hope  they  will  not  lira  to  see  the  tiai 
when  some  one  elaa  will  share  it  with  tbam  withod 
plying  for  it.  Xiooket  On. 

UOBOPOLT  OF  liAlTD  AND  BOABdTT 
Off  HOUBIB. 
[uns.  1-"  PlOHBBB  "  (l4A9fl)  aayi  that  wh« 
the  working  classes  were  prosparona  no  dia 
yfadged  that  prosperity  mora  tbmn  tha  land  pe- 
[irietora.  Thrre  is  a  saying  in  tha  maunfaetaiiisf 
ilistricts  of  Lancashire  and  Yorkthim  that  thtst 
who  most  grudge  tha  workman's  proeperity  ara  act 
often  fonnd  amongst  thofo  em^loyrra  who  hti) 
risen  from  the  condition  of  working  men-  I  tkiak 
.-^iieh  Buppositioni  are  purely  matter  of  opinion,  nd 
n<  such  "  Pioneer  "  embraoea  that  which  bast  tails 
Ilia  Tiewe.  I  amsnrpriied  that  there  ahonld  betwk 
rrndgiog,  for  a  little  examination  wonld  show  tlat 
ia  same  cause  determines  the  prosptzily  of  tit 
vorkman,  the  employer,  and  the  landowuar,  and  tl] 
ire  under  tha  infinence  of  that  inexorable  law  il 
Hipply  and  demand.  "Pioneer"  laraaob  tbattbi 
price  of  building  lota  in  the  snbnrhs  of  thriiiaf 
'  ittle  towns  in  the  north  o[  Scotland  is  now  men 
:ian  throe  times  the  price  paid  daring  tha  past  3D 
ears.  It  "  Pioneer  "  hod  been  tha  fortnnat*  ted 
indistnrbi-d  possessor  of  a  few  of  tha  said  Us  I 

.rould  hare  preponderated  F  He  says  that  Highlaii 
glena  hare  been  depopulated  to  make  room  for  Ita 
r9d  deer,  with  benefit  in  respect  of  rents  to  tha  |te- 
{jietor-  Itbink  toch  a  cbange  woold  beattetual 
tfith  pecuniary  toss. 

On  this  and  similar  aubjeots  maoh  has  ben  «1 
tbat  wonld  hare  been  better  nntwd.  Ttat 
"  Pioneer  "  speaks  oE  "  the  old  and  well.eatahhahd 
iiiuon  of  British  landlords."  Can  he  prove  tti 
t'xiatenu  of  anch  union? 

And  I  notice  that  S.  Mayer  C146AS)  adrOCattB  Iht 
rsakingot  a  law  limiting  the  amoDiit  of  land  to  la 


a  that 


:tf; 


tho  tcsU- 


for  any  "  builder  or  oihar  person  of 
demonstrate  the  trath  of  his  aasertio 
mony  of  figures. 

It  a  .£3(10  bouae  now  ooals  ^000  to  build,  it  is 

certain  tbat  the  men  who  make  tbe  bricks,  tbe  men 

who  cut  the  timber,  the  men  who  fashion  the  nails 

less  work  for  the  same  money  than  they  did  3(i 

s  ago,  or  the  sellera  of  the  brioka,  timber,  &e.. 

tho  je30D  that  hat  to  be  aocoanted  for,  anJ 

lannot  accent  tbe  mere  ipse  dixit  of  biulders  and 

others  that  it  has  been  spent  in  wages.     To  help 

corrrspnodsnt  I  Iibts  takon  tha    trouble    ' 

-a  as  to  briciu,  nnd  find  tbat  the  mnker  w 

piud  30  years  ago  4<.  G3.  per  1,000,  whereas  he  ni 

eta  G>.,  and  for  best  quality  as  much  as  Ts.  3d.  per 

,000  ;  bnt  brivks  are  now  conaidembly  more  thaii 

double  tha  price  preiailing  about  30  yean  ago,  anil 

the  "  chitf  reason  "  is  not  that  the  workman  doAt 

leas  work  for  the  same  money.     The  fact  is,  that 

wagaa  hare  risen  with  the  general  rise  in  prioes,  an  i 

workmen  know  rtry  well  that  they  are  no  bettei- 

off  than  they  were  before  i   bnt  what  your  oorre- 

spondent  has  lost  sight  of  is  the  fact  that  prioes  roi'' 

before  wages.     The  owner  of  the  briok-earth  gtii^ 

loss  of  it  for  tha  same  monny  than  he  did  30  year^i  ' 

ago,  bnt  no  ono  thinks  of  tilaming  him         *      "' 


other  forma.    All  such  ideas  are  impnetit^ 

nnd  miBchierona  so  far  aa  they  diatract  the  atlentilt 
of  working  men  from  other  more  feaaibla  aad  bat- 
licial  measures.  I  do  not  appioTa  all  tha  eiittkl 
laws  relaUng  to  land  and  other  propertiii.  Ithiik 
if  a  penny  receipt  stamp  be  sufficient  to  Itgaliti  i 
£1,000  trantaotiOB  in  wool  or  other  ntrghaadin, 
it  ought  also  to  be  sofficient  tor  tha  aamaamoukis 
laid.  Then,  as  to  tho  law  of  primogenitu^  I 
incline  to  the  opinion  that  it  oparatsa  nnjiatll, 
nlthongh  I  hare  been  told  by  «  gentleman  whs  hit 
resided  in  Franea  (where  the  law  giraa  the  youmt 
ilanghter  an  eqnal  right  with  tha  eldaat  ton)  ihit 
their  ayetem  diridca  and  tobdirides  the  laadiatoM 
many  email  portions  that  he  regarded  their  lyttM 
as  worse  than  ours.  On  this  point  I  wish  tor  iMir 
information  before  farming  a  conolnsire  opiniEO.  1 
wnnot  see  tbat  this  land  quoation  affects  tbe  wdftx 
]f  the  working  man  to  the  extent  tbat "  Pioottr" 
'   iw  any  further  laii 


Instry,  or  rerife  trade.    Whaterer  tends  to  tkt 

rival  and  maintenanoe  of  trade  ia  of  the  gnahal 

iportanoa  to  Uie  WDrking  man,  and  the  lutitot  it 

..iC  to  which  he  and  otbon  will   ihortly  hare  to 

dcTote  their  earnest  attmUoo.    Ono  of  the  gr«> 

it  when  working  men  are  asked  to  iqaestiona  of  thaday  iahowtofind  matkela(t«e« 
rciorn  lo  low  wage,  they  should  hare  some  securitj  .B«>a».  A  certain  clast  of  men  bara  for  yewajadj 
IhatlowpriacBwiUimmcdiatetyfollowtberednotioi..    P,«><=J"^i''P,'''»*  ."?«^*™ '~" 


•  for  an 


the  ills  that  trade  is  liable  to,  and  that  if  we  adi^ 
it,  and  set  the  example,  other  ooontriea  woall 
follow.    Has  tha  result  renfied  their  predietionsf 


THX   PBBPAIIATION   Off    BOTASICU' 
BPnOIUDNS  ffOB  HBIBBAamiC. 

tTI3.]— So  much  misnndarstaDdiog  oftann' 


[1 1711.  J— The  true  and  sensible  letter  of  "Rnin' 

(11C3H,  p-  500)  is  nit  quite  so  easily  prored  to  bi 

a  mistake  aa  8.   Mayer  (I-IGSS,  p.  S22)  aeema  U 

imagine.    I  can  qnite  bear  out  from  eiperiance,  ani 

BO  can  nay   one   who  baa  had  any — aud  prove  ir 

loo— that  buildings  now  cost  twice  what  they  di, 

.11)  icnrs  ago,  and  that  entirely  in  eonseqnence  o 

higher  wages  for  less  work — directly  or  indirectly-     .., 

and  if  the  land  conld  bo  had  for  nothing  it  woulrl  I  words  thareen  may  not  be  witbont  

make   no    appronobaUe   difference    in  the  oonnti-v        Tbe  entire  work  may  bediridod  into  Mireo  ^n 

when  either  "  Pioneer  "  or  3.  Mayer  may  get  Inn-]  '  (i )  Collecting  ;  (ii.)   Drying    and    Frtaaing  i  (i 

to  build  a  cottage  almost  as  cheap  aa  the  brooms.  I  Mounting. 

I   know  and  bare  bought  land   from   one   of   tbe       (L)  CaFlirJi'ng  tht  Spect'meiu-— Cut  ahoaU 

sneered -at- noblemen,  who,  to  enoonrage  building,   taken,  in  selecting  a  plant,  to  chooea  t  ■"■'■■sn 

has  aold  it  for  a  merely  nominal  price,  bnt  his  oblect  [  perfeot  as  possible,  tnoss  whiab  shoir  ii 

was  defeated  by  my  haTing  to  pay  more  toi    ' 
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tfete  Oa  whoU  phat,nrt  vii  kll,  ihoold  be  biksn, 
»  aOcMr  ot  Ito  eanfnl  examination.  Bpaolinnii 
hMdd  not  b«  latlNrail,  tf  ponible,  while  they  are 
Mbt  bon  daw  or  imin,  ■■  tbej  cannot  be  ao  well 


,  ,  lea  ligbt,  itronRportfc 
h»  tima  adimted  for  th*  ipecimni)  (Uin.  x  »m. 
rill  b*  found  eoimieiant),  and  ■mnnd  ao  that  it 
mbmade  larnr  or  ■mallir  in  bulk,  at  dsaired, 
im  eodi  twiig  Itft  open.  It  ii  prorided  witb  a  light 
tM,  •«  that  it  m»  be  earriod  orer  the  ihoDlder  or 
■oft.  OnelHtingforadaj'icieDniontheportfolio 
aatatBi »  aoaibec  of  limpU  e^Mt*  et  eoumon  aewi- 
ipir,  eat  to  the  reqaiiito  itie.  aod  a  piece  ot  thick 
•idboard.  the  ob}eet  ot  whieh  is  eimplr  to  aeparate 
Im  abseta  o(  pwer  whioli  contain  apedmeiu  from 
kois  whioli  an  mt.  HaTins  gatbared  a  namber  of 
iBDta  the  portrolio  ia  opened,  a  sheet  of  paper  re- 
Mved  to  the  otber  aide  of  the  pasteboard,  a  plant  or 
lanta  placed  between  it,  and  this  coctinued  notil  all 
ha  planta  are  diipoud  ol,  when  (be  whole  ii 
timppcd  op  again.  Bf  this  maang  the  plant  ii 
HMoiatelj  snbjeeted  to  aoaia  praaanra  in  ita 
raahiest  itate,  Instead  ot  being  first  pressed  after  a 
Mac,  and  perfaapa  hot  daj'a  work. 
^.>  Drymy  ami  Pfeatin^.— On  returning  home 
biipadmeiiB  are  properly  arranged,  and,  if  tctt 
aatrt,  nuered  to  a  traah  theet  of  newspnper,  and 
ba*  pkoad  ia  the  pme.  Uiatakae  often  arise  with 
•idiuMnas  to  the  amonnt  of  presenre  reqairei).  In 
aali^  s  slight  pressnn  fnffioce,  it  being  oa  impor- 
■nt  to  Srj  the  plnnti  thDroughl;  by  eipoanra  to 
ha  snn  or  ait.  The  beet  kind  ot  presa  ia  one  known 
a  Uie  "  wire  preaa,"  and  cooaiata  ot  atont  wire 
atwork  mounted  on  a  atoat  wire  frame.  The  site 
lost,  of  courao  be  the  aamo  as  that  ohoaan  for  the 
■aiiiiiciiri.  and  it  baa  been  tonnd  that  the  network 
■  beat  made  of  No.  U  or  10  iron  wire,  with  }in. 
sasliaa.  Th<i  frame  moat  be  stiff  enoogh  not  to  be 
aaily  bent,  and  two  or  Uuve  atrengthenera  of  alont 
rinmaTbafutenadaorosaittoBToidtHbting.  The 
•pMkdbottont  of  the  press  are  mode  preeiaelj  the 
•aMi  and  are  whol^  nnconDeoted  with  each  other. 


the  new  silent  "Otto"  is  a^Tertiaed  a)  "always 
ready  to  start  nt  full  power  at  once  on  the  gas  being 
lit."  These  good  qnalities,  together  with  the  great 
adrantage  ot  dispensing  with  the  boiler,  &o.,  in- 
duced me  to  IhiQk  that  the  gaa-engine  held  oat  the 
prospect  ot  ita  being  pre-eminently  adapted  foi 


propulaion  ot  atrcet 


nntely  hi 


.e  glad  it 


regarding  the  gas-engine  in  iti  present  form  as  so 
an^aliafaetory  tor  tmca.cAr  work  when  it  ia  ao  Tery 
Batiafnotory    for    atationor^    porpaaesF       Perl 
othera  who  hare  hod  practical  experience  with 
"  New  Otto  "  will  gixB  thiur  opinions  tor  or  aga 


Since  writing  li^OTj  I  have  noticed  an  article  in 
the  EsOLtHH  Mbcbakic,  No.  6^2,  p.  173,  which 
aaya  that  in  ISGO  a  bill  was  presented  to  Parliament, 
proposing  to  anpplj  Birmingham  with  heating  gaa 
at  6d.  per  l.OOUft.  Thia  ahaws  that  the  gaa-engine 
eao  be  worked  at  a  cheaper  rate  than  1  eatimalcd. 
■W,  H.  B. 


method  of  making  them  up,  whioh  waa  as  follows ; 
— The  teeth  were  panobed  oat  of  sheet  shwl  of  anit- 
Lble  aiie  and  form.  In  the  larger  bladea  Or  teeth  a 
eiranlar  hole  was  also  pnnchad  midway,  Tbaoottilig 
[idgea  of  the  teeth  were  next  sharpened,  all  to  tbe 


..  . .  jhape,  and  chamfered  by  meana  of  a  smooth 
Ble.  The  aimilari^of  each  Mge  being  insnredby 
['lamping  the  blade  Mtwean  two  hardened  ateel  tem- 
plates or  guide  blocks  daring  thefllltig.  The  bladea 
were  then  bardened,  and  afterwards  polished  on  bo^ 
the  Sat  sides  on  a  rerolTing  tap.  They  were  next 
..  bemmred  t>  a  straw  oolonr,  and  coated  with  tin  in 
it  the  following  manner  i— Thar  were  jnit  dipped  for  a 
Few  eeconda  separately  into  dilnte  h^roeUorie  add, 
sad  then  plunged,  while  itiU  wet  with  tha  aoid,  into 
s  ladle  of  molten  tin,  the  snrtaoe  ot  whieh  waa 
mrered  with  tallow.  The  acid  waa  need  to  remove 
tbe  film  of  oiide  prodnced  by  the  tempering,  which 
would  otherwiao  prerent  the  union  of  the  tin-  The 
ttien  all  arranged  in  a  mouldy  having 


notches  or  groorea  to  hold  all  the  oi . 

position.  Hard  pewter,  type  metal,  OT  Otber  alloy  is 
next  poured  into  tbe  mould,  whiab  nniteawith  tho 
tinned  enrfneea  ot  the  cutters,  and  eomtdnea  tbem  in 


It  Snnday  (Auguat  -t)  I  liateneJ  throngfa  tho  tele- 
phone expecting  that  I  should  hear  something.  I 
aat  ni»r  a  window  ao  that  I  could  see  when  (here 
was  a  flash  of  lightning.  After  listening  for  a  short 
time  there  wn.  a  Bosh  and  a  diHinrtollckof  the  tele-    ,„^  ,„„  ^„„  „„„  ^  „„^  „„ 

ind  whan  there  aeemed  lo  be  n  donble  flash    [he  block  and  applied  separately  tothe  grindstor..  __ 
'  "'"' '  ""    '  .p,  the  whole  series  then  repUced  in  the  mould  and 


ing  as  a  tie  tor  nnitiog 

them  for  heavy  work.  These  ontters  arera  thns 
made  up  with  great  facility,  and  in  order  to 
iharpen  the  series  they  were  merely  melted  o 


■BiDOn  blottiocr  or  filter-paper  of  the  proper  aiie  ia 
miployed,  whieh  is  lightly  aawn  together  in  parcela 
i  thiet  ^MSta.  Tbe  planta  are  to  be  placed  in  the 
K«sa  between  the  abeeta  ot  newapaper,  each  sheet 
vine  between  two  pamels  «f  the  btotting-pnper,  and 
M  whole  tightly  Bound 


tflar  staying  . .   ... 

ass)  the  spcdmena  are  to  be  taken  ont^  and  Inio 
oparately  in  the  sheets  of  newspaper  m  an  airy 
oom  for  13  hoars  to  dry,  tha  blotUog-psper  being 
Jao  hnnD  oat  en  a  atretehed  string.  ThU  drying 
ant  not  last  longer  than  about  12  hours,  or  the 
pinlmmia  will  become  warped  and  eockled.  They 
n  Umb  retamad  to  the  press  aa  before,  and  the 
a»miii|l  and  drying  npaulsd.  The  smaller  spec!. 
Mna  Will  by  thia  time  be  finiihed,  the  more  auoculont 
IBM  win  reqniie  further  treatment.  Tbe  chief  thing 
n  tbe  whole  process  is^  obaerre  regularly  tbe  change 


._  To  make  sure  that  I  was 

not  mii-token,  I  asked  aome  one  olae  to  listen,  and  ho 

alao  heard  the  click.     After  aomo  while  the  atorm 

pnr'ird  over,  and  I  conld  no  longer  aee  the  flnshes  ; 

^rthelesa  I  heard  the  click  on  tho  telephoi 


F.  E,  Wenham. 


nnooiiOUBiira  diamonds. 


after  aevend  aeconda  the  thunder.   I  tried  to  find  the  |      [h7i8.>-Can  any  of  yonr  readers  give  informs. 

?i''°'_''".,'''  ''l?.!.*":?,  ''?u'*"'.J"'_'4^'  °^"*~°'*'  *!:^,    tion  aa  to  the  chemical  a«nta  need  i£  decolouring 

mda  ?    Id  the  apecincation  of  a  patent  obtained 


tween  the  click  and   the  thnndor.     One  was  11 
aeoonda,  which  would  be  abont  '2i  miles- 
Oxford.  B.  Snooka. 

"D.  H.  a. 'a  "  0(TTTI:BDA.H  A»D  DOnBIiE- 
BDQH  TOOLS. 

fUTIG.l— Soke  time  since  I  aent  a  query  to  the 
EnaLiBH  Mechanic  aaking  for  information  respect- 
ing the  above-named  contriv^noea,  bat  aa  no  reply 
Bscept  a  short  one  from  "J,  L."  baa  yet  appeared, 
I  venture  again  to  a'k  "  D.  H,  O."  for  more  light. 
Our  kind  contributor  hn<  given  na  some  most  valu- 
able articles  on  what  I  may  term  the  anbordinate 
porta  of  B  lathe,  and  I  think  a  tew  papers  on  atide- 
rest  tooii  would  now  bo  very  acceptable.  I  have 
read  very  attentively  tho  article>_which  "  D.  H.  Q." 


iding  the  air  from 
tha  operations.  Tbe  patentee  saya  ;— "  It  is  known 
that  the  greater  part  ot  brilUanta  have  a  yellow  or 
irey  tint,  which  oonaiderably  diminiahea  thai  valne 
White  brillianta  being  the  moat  Ti!elutTcM  and  tbe 
learest,    all   meana    lending   lo    decolour   tinted 

diamonds  have  been  ■'  —  ' 

Several  proceesss  hi 
they  have  generally  cona: 
in  an  ordinary  emoible  wim  a 
sod  beating  tbem  together  b 
The  deco'.oaratioD  has  never  been  produced,  but  the 
lurface  of  the  brilliant  only  has  been  attacked.  My 
invention  has  for  its  object  a  procesa  of  dnoDlonring 
,  tinted    diamonda,     whereby    I    esn     obtwn     from 

_         .. -I---!"  hive  enrtearonrod    ooloured  diamonds  white  briliionU,  the  sarfaca  of 

to  put  into  practice  the  pnncipl«the™n  laid  doum,  I  „bich  is  in  nowise  alte«d,  and  ot  whioh  the  bril- 
botlhe  information  la  not  anffimently  complete  to  ILanoy  of  the  facets  has  lost  nothing  in  the  operation, 
enable  any  one  to  anceessfnlly  apply  tbe  donble-edge  u,  prooeaa  consiata  only  in  operating  in  a  oloaed 
tool.  No  tables  are  given  as  to  what  angles  the  ,^ai  protected  from  the  external  air.  oontrary  lo 
facet*  are  to  be  ground,  and  I  prwnme  a  special  „hat  haa  bean  done  up  to  the  present  time  in  treating 
formrftooUhoIderi8nroe«ja^losBtthepo.nt8with  iteso  matters  in  an  open  crucible  placed  on  a 
ejaclitude.  I  hope  D.  H,  8.  will  kindly  send  a  Famace  heated  by  gae  or  charooal,  aimLar  to  thOM 
sketch  of  the  tool-holder  he  Guda  most  eonvonient.  ^y^h  are  employed  for  heating  predoua  metaU.  I 
I  think  I  remember  having  seen  a  table  ot  anglca  place  in  a  crucible  the  brilliant  and  the  chemical 
in  the  "Lathe  and  its  U^ea,"  but  I  have  not.  mt  loar 
present,  acocsa  to  that  work. 

long  time  since  I  Grat  cs 


^  ow,  protecting  them  from  the 

iir  ;  then  in  a  place  equally  deprived  ot  air  I  cover 
ap  the  crucible,  and  1  late  it  hermetioally,  heating 


the  wbola  then 


Oil.)  M 

Ualwd  tl 


_     ._ oved  from  the  __.  _ 

JO  from  the  roots,  and  then  each 

peoimm  uonntad  on  a  sheet  of  white  paper  ot  the 
MMB  aiie,  by  pladng  little  stripe  of  paper  over  the 
iMn  or  ouer  nnimportaat  parts.  At  one  bottom 
oraar  the  name  may  be  written,  as  well  as  the  data 
■d  plaoe  of  gntberin;;. 

T&t  SMtbod  of  preparing  botantsal  spedmans  boa 
MB  wod  for  some  time  by  many  eminent  German 
otHuata,  and  faai  been  fonnd  to  give  far  better 
padmans  than  any  other.  Delicate  tints,  which 
KTC  nearly  alwaya  lost  by  the  older  methoda  of 
raoAili  may  be  preserved  for  years,  and  the  plants 
aTO  a  oinob  more  natural  appearance  than  when 
ilad  lij  a  atnntger  preasure  and  without  access  ot 


Q  any  turnaoe,  and  by  ons  of  tha 

, ,   , a   in  use — gae   or   eharooal— tbe 

lesired  result  is  obtained,  Laally,  it  is  indispeesable 
lo  allow  tho  whole  to  cool  gradoidly  aod  regularly," 
" roOMtlU '^■■^-.- 


marka  on  the  douhle^ge  form  of  alide-reat  tools  ; 

they  were  communicated  to  the  ENaUBK  McCHANin  ^ 
in  ita  earlier  daya  by  a  oorreepondent,  who,  I  think, 

wrote  unfiar  tha  nom deplume  of,"  " 

I  did  not  give  the  aubJMt  any  par 

until  1  met  with  the  articles  by  "U,  H.  G."  In  wmu"  "ui  n»  imt  pnnDcsi  »u>iH»u[y  <«>"><>  j 
oonmon  with  many  other  readers  ot  this  tonmal,  t>nt  that  U.  Bihalher  has  disoovered  a  method  of 
I  should  like  to  give  the  aystem  a  fair  trial,  and  removing  the  obiectionable  ooloor  from  diamonda, 
tniatthatour  hind  friend  wUlrirenaanotherinBtftl-  """Plj  F?  Seating  them,  m  oomainy  with  oertaio 
mant  of  his  "  Prinoiploa  of  fllide-Sot  Practioe  "  a>  'p?'f  ■  "l"f«P'^°'"  '"*"'  J*"""  't"  '"  ■«>  •»  ^- 
soon  as  possible.  Ordorlo  TitU.  '["d"^-  J  '.'"'?1^  ^«  •?  >"'>"  the  names  of  the 
itrong  cnemioal  agents  alluded  to. 


□me  ot/  Virginian  But  ™  auow  um  wnou  m  cooi  graauauy  anu  rvgaioriy, 
any  particular  attention  Iptber  from tiieabOTO  Uiattbapraeaesaa hitherto 
Ira   hv   "  T)    TT    C!"     Tb    Mmod  Out  has  not  DTodnced  satisfactory  results  ; 


HbCwtI- 


v.v. 


tir  TSB  APSZiIOATION  Off  THB  QAB 
MBaXVB  AB  A  MOTOB  FOB  STBIIET 
THAK-CABB. 

[U714.')— "  Bbaveu"  (No.  lieCS)  somewhat  dog- 
iBftfaHj  statee  that  "  the  gsa-engine  in  its  present 
«m  ia  BBTihing  but  s atiafaotory  ;"  that  he  ha^  a 
■Hon  UmI  jnu  aa  a  direct  agent  is  a  mistake,  and. 
■Mdatall,  it  mnatbe  as  an  agent  to  compiess 
1,  withont  baring  shown  any  proof  of  bis 
I,  ba  pnweeds  to  describe  a  somewhat  com- 

ant  of  three  cylinders,  for  the  aolo 

ling  air  to  be  used  in  the  pro- 

n  not  practically  intimate  with 

t  1  know  of  two  oases  where 

IS  have  been  taken  out  nod 


oohfobitioh'    and    wobkiso    07 


fU717.]-THBBliareeitensivBlynsed;opra^gor  alLOTB  -  APHIDBB  -  PATH     ffor- 

shapinglron  and  braaa.    Tho  anuiller  aues  need  for  ~. .""°  . ....,"  j.. ..■..,  .ii., 

whnl^ttlngand  other  eperatlona  do  notoeeasion  LOWID  BY  LroHTNIWO. 

mnch  diSieulty.    Thay  thonld  be  hardened  in  oil.  as  [14719.}— Mat  I  suggest  that  the  practical  value 

tbey  are  then  less  liable  to  crack  and  warp.    They  "1  the  articles  on  the  composition  and  working  ot 


with  a  file  or  the  teeth  slightly  reent  in  the  maehine  i  were  given  f 

in  which  the  cutter*  wan  formed.  When  the  cntters  :  I  bavo  just  got  aome  of  the  Aphides  Sochus 
are  mads  of  ona  cirenlsr  block  of  steel,  exoeeding  I  Lanieoms  on  the  larch ;  they  are  not  in  larsa 
Sin.  En  diameter,  the  risk  of  cracking  wid  waiping  in  numbers,  and  aa  far  aa  I  can  aee,  have  not  dona  the 
the  hardening  beoomea  very  great-  This  risk  ia  \  raung  alioots  on  which  they  are  any  harm,  which 
somewhat  lessened  il  tbe  soft  cutter  Is  well  annealed  I  lurprlsea  me,  as  they  injure  apple  trees  very  much, 
before  the  final  or  flniahing  cut  for  abarpeniag  is  j  On  a  Sunday  afternoon  about  a  month  or  ail 
given.  Thia  annealing  will  be  found  to  havethrown  weeka  ago  I  saw  during  a  thunderstorm  tha  light- 
the  cutter  a  little  out  of  trath,  ahowing  that  cast  line  three  times  strike  upivards  from  the  earth  to  a 
"      '   '  uidec  soma    Jaik  hcuTy  cloud.    On  the  last  oocoaion  On  reaoh- 


ven  when  in  a  soft  state. 


_„  —  _..jd  the  light  bocsme  excesaively  bril- 
liant and  doazUng,  and  very  white.  I  have  seen 
this  several  times  before.  The  lightning  which  is 
domelimea  seen  on  fine  winter's  nighta,  and  is  nnao- 
companird  by  thunder,  I  have  scmetimca  seen  go  up- 
wards from  the  ground,  and  therB  ia<in*-^at«L,-^CTiKw. 

.torj  dentatcd  cutters,  explainea  bo   m«  \ai\ni\4aji.  <A  *.  ^"A  w^^-S   vww«™sas&.  -oi    "«•» 


degree  of  tension. 

Circular  cutters,  upwarda  ot  3in.  in  diameter,  are 
sometimes  made  in  aegmenia,  bolted  either  to  a  face 
plate  or  between  two  flange* ;  a  broken  or  faulty 
segment  may  thus  be  replaced  withont  sacrifimng  the 
whole  cotter,  which  must  be  tha  eaae  if  mmlo  in  one 
entire  piece.    An  engineer,  who  made  eiUnsivense 
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wheM  t  htTc  frnoutV  '^  tliLi.  Ths  ligblntDg 
iWlJ  to  go  np  from  tba  Irrai,  sod  I  hsTC  oftm 
thought  Ihkt  if  thM«  V*ra  »  lODg  pnl«  io  th«  emlra 
4rf  tb*  damp,  OT  ft  apbtr*,  tlwt  St.  Blmora'i  Bra 
wosldba  prohtbli  TUibla  on  tba  top  of  it. 


■  [MTaO.]— I 
tinin  <rf  K  ■«■  mBatoor  teleaooin*!  in  ibis  far-ufl 
corBcr  of  tba  world  will  ba  daamsd  worth  iiuortiOQ 
in  tba  oolnDn*  of  tb«  Ekoubh  Mbciunic,  bnl  tba 
wida  (Branbtion  o(  your  papar  will  doobtltai  pUoa  it 
in  tba  huj*  of  manj  in  tba  aane  uttution  at  017- 
mU— that  ii,  wiU  Urie  daiiiaa  but  imkU  mHu, 

'  monOTar  far  taaorad  from  whore  almoit  apy- 
m  oan  b«  proonrad  for  mouaj . 

Jj  trlaaoopo  ia  aSin.  aohroaiatia,  of  4Tin.  focaa, 

I,  Ml  f ar  al  I  oao  iodge,  of  rarj  fair  qaalitT.  II 
WM  at  Biat  BOaotaa  on  an  ordimrj  table  tripod, 
wUob  I  Torj  ioon  got  diuatiafiad  with,  and  datar- 
■iotd  to  aopanada  1^  an  aqnatorial  moantiag,  how- 
•r*r  Tongh,  pnmdad  it  were  itaadj. 

I  bara  a  ooopla  of  wall-tornad  iron  aias,  wbish 
art  mooDtad  in  wooden  btahBga.  I  LaTe  Buooaaded 
pafeoU^  ai  to  itaaidintaa.  I  hava  aha  attaobed  honr 
or  deebuatiwi  eirolaa,  gradnated  Ritb  no  great 
._  ._  . . .  .    .._■ jtiUtI 


tha  hour  aircta,  the  and  of  the  oord  baiog  faitened 
into  tbii  fraVlMj.  Tba  poUer  haa  a  ptoJMtting  ear, 
whieh  earria  a  elamp  to  attaoh  it  to  or  dataeh  '' 
framtlie  ' 


3L" 


aiaety.  bat  nearly  enoDgb  to  bring  aaj  objeot  t) 
want  to  piok  np  ulo  tiia  laid. 


s  bean  nuning  in  my  bend  aa  a  aimple 
— — B.-intfo»it.    TbialwillTan'™  •"■'— ^i- 
(Saa  1%.  1.)  A.  i«  areelaagnlu  oi_  _ 
...  .._  .1. J  ^^^  ^^  ^^  I 


naed  far  thu  pnrpoe*  what  we  eall  a  "  lieroaene 
oan,"  boldiag  agauona.  B  a  float  of  wood,  weighted 
at  bottOB  nntil  it  will  onlj  jut  float.    A^^onof 


I  haTs  now  lo  deMribe  the  proriaion  for  ra-filUDg 
the  eiatem.  The  wedge,  H,  being  remored,  a  at^iu 
jpring,  S,  nuiea  the  lerer  arm  and  throwi  forward 
ibe  pullej,  E,  agauut  a  pin  at  p.  Tbia  alaokene  Uie 
band,  ao  that  D  ii  free  to  raToIra,  whikt  E  ia  bald 
by  the  pin.  W  ia  a  weight  hanging  noteide  the 
iiatam,  tba  oord  from  wfaioh  paieee  round  the  rin, 
1-  On  pouring  water  into  tba  oiatam  the  float  riaea 
tnd  tba  weight,  W,  dtaoande,  winding  op  the  alaok 
r>f  tba  oord,  C,  on  the  puller,  D.  The  eiitarn  bang 
illed  no,  ukd  the  wedge,  H,  ioBtrted  in  iu  place, 
iha  oloek  ii  ready  to  itart. 

I  should  hare  laid  that  tha  noule  at  the  end  of 
ihe  eipbOD  paBiee  throeph,  and  ia  anppmtcd  hj  a 
imall  block,  m,  ibal  ehdes  apoa  the  wire  of  the 
ireh.  The  flow  being  regulated  ei  nearly  as  maj  be 
bj  tba  apertnre  ol  the  noule  ii  finely  adjoated  by 
tRdiig  tba  block  up  or  down,  then  by  ihortening 
ar  lengthening  tha  leg  at  tba  siphon. 

Hy  eloek  diiehargee  1,004  graioa  of  water  per 
ninnls,  and  rone  abont  3}  bonis. 

A  tap  at  n  ij  aiefgl  in  eetling  tba  olook  to  tha 
laleaoope.  The  taleeoopa  being  eet  a  littla  behind 
iba  object,  the  tap  i>  tamed  on,  which  briage  the 
leleecopg  np  to  pwition,  and  the  Boat  to  ite  proper 
bearing  in  the  water.  The  Up  ii  then  etoppcd. 
I  bad  intended  the  float  to  aot  direetlj  upon  tba 
nleaoope  with  only  a  gaide  pnll^  1  bnt  I  fonnd  that, 
«wiog  to  tbo  triotion  of  tba  polar  aiia,  tha  telo- 
wopa  wonld  hang  baok  until  the  water  had  aoma- 
what  inbaidad,  when  it  wonld  jump  formrd  aoma 
tmjn.  in  B.A. 

Time  Vcoeurn-.— To  Mrre  the  ^nrpoee  of  a 
shTonngraph,  I  hare  adopted  tha  following  expedient. 
EJoder  the  atream  from  the  eiphoa  are  plaoad  two 
idibII  iquara  f nnueli,  a  y,  attaobed  aide  by  aide  (o  a 
ihort  board  that  ia  piroted  at  *,  joat  below  the 
(onneli.  Two  oorda  are  attaehed  to  the  board,  ana 
ebore  and  one  below  the  pirot.  Tbo  eye  baiog  at 
tha  telaacope,  either  one  of  tbaae  fnnndt  nay  be 
braoght  to  reoeiTe  the  itrean  by  pnlling  one  or 

/the 


VieroTneter  — Tha  aoala  ahown  In  Kg.  S  ia  a 
of  my  help-myttlf  ooatrinMia,  whieh  I  ba 
oapable  of  doing  a  great  ieal  of  naafol  wocfc, 
« in  ay  eaae.  the  mote  ddioatr  Md  espaaBr 
ratna  tor  the  aame  pnrpoaa  ia  aot  oUaiaaUa. 
in  faet,  the  reticle  mioroaeter,  bnt  wHk  m 
^rtant  madiBcaitioni,  one  of  wUoh  i«  tiw  1 
lion  of  tba  priadple  of  Iba  diatemal  aeala 
nndera  it  poeeitJe  to  eatimat*  maanraa  n 
BBtian  with  great  nicety.  It  will  baobaam 
this  toala  haa  ten  divitiolu,  Inm  tha  eaato 
border,  eaob  way.  The  aeaU  bainc  **t  tm)j 
telew»pe,  ao  that  a  star  abaU  thread  ona 
linei  from  F  to  P,  another  elar  paaaing  I 
the  8e1d  will  probably  paee  hetioaea  tba  ■• 
•iona,  but  m<ut  cat  one  of  the  Jiagoaiela. 
ing  the  onmber  of  epaete  from  tha  Biddla,( 
lioa  to  the  point  of  omaing,  will  expreaa  da 
the  value  it  the  part  between  that  poiol  ■ 
tdiaoeat  line  (towaida  tba  ovtra  one). 

Tbia  aoale  alio  aame  the  poipoaa  of  a  ■ 
nicnHHeler.  For  tbia  porpoaal  ham  thi 
inaoribed  In  the  aqaaie.  To  Meaanre  tha 
of  peeitionof  a  donUe  atari  turn  tbaacala 
the  oontponenta  are  threaded  noon  the  Mi 
the  somaa  towarda  H.  Than,  bringing  tha  a 
to  the  oen^,  I  rnn  it  ont,  noting  exaolly  tb 
at  exit  from  the  oirola.  Tha  nnmber  lA  dr 
Trom  a  quadrant  point  to  tha  point  of  exit  *i 
(he  aioe  of  tha  asgle  in  that  qnadianL  Tha 
ingla  ia  eatimated  from  the  F  point,  mud  h 
3.,  ao  that  if  any  whole  qnadranla  inlenaa 
moat  be  added  to  tbe  part.  (The  tanganta  i 
read  oataide  the  oirola  if  preferred.) 


1  the  float  into  the  water  of  the 

eiatem.  An  anb  ot  win,  0,  b  Irmly  ftied  into  tha 
float,  andiaoarriedoTertotaeoolaideof  tbeeietem, 
riaing  to  a  anfEcieot  baigbt  to  allow  the  float  to  Hok 
to  the  bottom  of  tba  eialan,  Tbe  aiphoo  tnbe  ia 
ltd  nund  and  tuppegrted  hy  thb  areh.  Tbe  onlei 
and  longer  leg  of  Uw  eiphon  ia  tipped  with  a  eonioa] 
noule  of  braae,  the  vertnra  of  which  ia  adjneted 
to  giTO  tha  oorreot  lato  e(  diacbarge.  By  tbii 
arrantcenent  tha  pmnt  of  diaebarga  deaeandi  witb 
the  Scat,  and  eonaeqneDtly  the  flow  It  nniform.  A 
ooid,  e,  riaea  tnm  the  eeotn  of  the  float,  and  girei 
motion  to  the  pnlleya  wUeb  drive  tbe  taleacope. 

The  poUey  work  la  ahown  in  detail  in  Fig.  2.    B 
and  E  are  two  roller*  of  wood,    llie  upper  end  of 
tbe  ooTd,C,  ia  faetened  into  tba  outer  rim  of  D,  ana 
wind*  aroimd  it,  the  rim  being  groored  to  reomra  thi- 
eoid.    Tbe  pulley,  E,  ia  driven  by  an  endltet  band 
fram  tbe  email  nm,  3.    Al  E  raTOlraa  it  windi  on  r 
tha  amall  rim,  i,  tba  cord,  h,  that  drina  tha  tele-  |     Sappoi 
Boope.    The  bearinga  of  the  pnlln,  E,  form,  with  linto  tha  reaerroir,  whilst 
tbe  letw-arm,  F,  an  L-larrr,  which  ia  piroVi^ll  A't  a.'      ~ 
Tbe  arm,  F,  bang  pressed  down  by  a  wedge,   U, 
brings  the  pnlln,  £,  baok  until  it  1ii9  firmly  against 


The  aoale  ia  oonetrocled  aa  followa  :  —A  il 
glua,  abont  Sin.  square,  ia  firet  punted  in 
three  ooata  of  a  dark  oobur.  Wban  dry  it  it  1 
upon  a  board  baring  a  atr^ht  edge.  By  ■ 
a  oarpauter'a  aqnaie,  and  a  tha^  sotting  pa 
Unas  ID  one  dirootian  are  ont  tbroncb  tba  pM 
a  diTided  aoale  plaoed  at  the  adga  of  Ihaalai 
glass  is  then  turned  tbe  oUiar  way,  noA  Ih 
Unee  limilarly  mled.  The  diagCHuIi  an 
wards  drawn  witb  a  straight  odge,  and  tt 
struck  with  a  pair  ot  eompaefaa.  This  jria* 
plaoed  againit  a  window  (darkening  all  t* 
and  pbotogiaphad  witb  a  aharp  ibort  lei 
upon  a  thin  glaaa  mioro.ooT«r,  oemantalai 
wax  to  the  centre  of  an  ordinary  phati 
glsis-plata.  Of  coarse,  tb«  aoale  uoft  to 
araphed  to  any  tiie,  to  aoit  tbe  different  tj 
(I  have  one  1-lSth  inch  in  diameter  foi  ag 
eys-pie«o.)  Tha  aoale  may  ba  protaetadto 
ing  another  thin  ooTor  upon  it  with  OeaaM 


ising  by  the  funnel,  x,  I  tytpiei 


MpnlleT,E,l  .     . _„ 

leat  band.    A  tbnmbeorew,  I.  regulates  tbe 
premnte  ot  tha  wedge.    Tbe  oord,  k,  procwdi  to, 


A  poll  of  the  under  oord,  at  the  oom^ 
meooement  ot  the  intenal  to  be  mcaanrad,  instantly 
dieerta  the  atream  into  the  empty  reeeiear,  whilit, 
bj  pnlling  the  other  onrd  at  the  oloae  of  the 
intenal,  the  stream  is  aa  instantly  rotnmed  to  the 
raeertoir  by  ».  We  hara  then  but  to  weigh  the 
mtw  iteeiTCl  by  «  to  eatinato  tha  tnteml  eiMtly. 


<m«a«ura  the  efutvaleitt/onu^a  *ai 
tea,    or  comlnnaticni.— I  plntta    tba 


may  be  of  thia  wood).  FhsM  tba  atkaaa 
aonballr.witba  Bt^a  mittvMetortf  MM 
inch  upon  the  etoga.  A  boU  aaato  a(  imi 
ftrabiT  wUtoUnee  on  UaalH  to  bate  (toil 
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if  tts  JBob  »»]•,  formad  by  O*  leni,  U  lam 
aiertumt  along  with  th*  linM  of  Uw  ita^ 
latar.  M«T«  ua  ioeii  lakla  to  ar  fro  nn^ 
•  oota^de  wtth  thoM  on  tha  ■!>«»  Tbrn 
a  tbe  Aatuaa  betmni  Ua  Imn  wd  A*  inch 
Thb  aUuoa,  drridod  lCTl(»,wiU  fi**  ite 
oo^ngkto  toeM,  wbieh,  in  tUa  «u«,  wiU  b« 
lUjtkoMMMU  rta  priadpalfoeoa.  Toflnd 
nmettba  talaaeopa,  m  brnTsonlj  todiride 
M  ^  ita  obJoBt-Blui  Of  apMnlnm  b;  that  of 


tg»  of  nortliara  ohMrran 
or  naaraat  nrighbanr  among  tha  atan.  Tbs 
»  aiii  diitaoea  of  itaoompaiiaiitiliaTasliaiitrad 
'  ainea  I  fint  Mw  it  aa  a  donbls  atar  Mma  10 
ISO,  It  mwn*  ot  b  littla  poekat  glaH  of  lis., 
Ma  pUlnly  and  caiil^  dindal  it.  It  nqoiroa 
300 in  mj  Sin.  to  doit  now.  So  fw  aa  lun 
a  it,  ita  uatann  it  acaraelj  fit  ■nj)iBonth>n 
I  poaition,  u  i«ad  b*  me,  Ii— ^a  S  89  F  — 
+  W-llS'4a'.  It  atacda,  in  "  Webb'i 
ilObjaeti,"  akdiatanea  16  53,  petition  219°. 
loaa  a  phohigTaph  of  mj  telMsopa  and  clock, 
aa  it  itand*.  A.  B.  Blgga. 

^bell  Town.  Taamania,  Jnna  7- 


I  n.Asvri.o'rjJBK  or  stiibii  by 

alBIIDHB'  FaOOKflB. 

il.] — It  ia  almost  iiiipaa>[ble  aowadi  jb  to  giro 
ginla  and  comprehentiTS  deflDition  of  irhat 
,  but  to  divboguiflh  the  miLtflriftl  mada  bj  tfaa 


anbcd,  the  tidsiaad  bade  an  almort  parpandiealar, 
■isapt  naar  tha  firo-ban,  wham  ttir;  ilopa  inwardi 
at  an  assle  of  about  4S°.  Tha  front,  wUoh  ti 
(ormad  of  SHt-iron  platai  linad  with  Sn.  of  Are- 
brfak,  ii  alao  imUsm  at  an  angla  of  aboot  ii". 
Tha  Ara-bara,  of  l|in.  iqnaM  bar  iron,  an  not  fixad 
in  any  way,  bat  nuitij  nat  on  tUM  OMt-iron 
baann  liad  into  tha  btiAwark,  m  a*  to  ba  aaaUj 
ramOTSbla  for  olaaDinc  and  repain.  Two  hofipan 
or  chamn,  proridad  with  hingad  toagiua,  ara 
plaoad  aWa  tha  iaDlioail  plana  for  tha  introdnotion 
ol  tha  fttel;  and  tha  gaiaoiia  prodnota  of  eomboi- 
lion  ara  oairiad  into  tha  ttaok  b;  the  floa,  A.  Tba 
oharging  Sooc,  which  ia  ooTwcd  with  oaat-iron 
plada,  !■  ptaraad  with  aaTaral  light  holta  for  the 
pnnoae  of  iDapeatiDg  and  itiiTing  the  fire,  lleae 
orifisea  ara  about  3ia.  in  diamatar,  and  whan  not  in 
nMarocIoMd  with  tight  fitting  pln«i.  Thaiotornnl 
oapaoit;  of  the  prodooer  ia  abont  290  mbie  feirt,  and 
the  ana  tor  tba  admiuiDn  of  tha  atmoaphen  at  the 
fii*-baiB  about  la  iqatre  feat,  Foaranch  prodaoen 
are  bnilt  under  one  itaok,  and  are  ooUaotiTal; 
oalled — a  stack  of  four  prodnoera. 

When  thara  are  ■CTeral  atacks  of  prodnoera  thej 
re  boilt  io  a  row  with  a  corarad  pataaga  or  tonnel 
on  nob  aide  for  giring  aceea*  to  tha  ftrabwi,  and 
ramoTirg  the  cindcra.  A  water  pipo  with  a  abort 
hoaa  opinaita  raab  Gra  ia  oarried  aumf  tba  roof  of 
tba  tnnul  for  quenchiDg  the  aibaa  which  fall  from 
tha  ftnbart  during  cleaning.  A.  nnall  qoanti^  of 
water  ia  alwaja  allawad  to  lie  under  the  grate,  the 
iBparflnily  being  oarried  oH  by  a  dnin  at  the  back 
of  tho  aat-pit  pmridad  tor  that  porpote . 

The  interior  of  the  producer  ia  bnilt  of  firebrick 


be  anffieiautfo  dt»cribe  ateel  ai 
with  carbon  and 

doa,  tracea  only  of 

*'  iron  "  pr^nly  so  called. 
BeMamer  proocia  baa  now  been  in  practical 
pa  for  nearly  a  quarter  of  a  ceotnr;,  and  its 
ioal  principla  ia  nnderalood  b;  almcat  every 
of  ordinary  iofomaUon.  SicmflDS'  proctsa,  ~ 


1  for  conttractional  and  other  purpouB,  . 
ij  both  pniceaHa,  tba  9itmBDa  baling  the  ad< 
a  at  to  aniforndh  of  reaults,  and  tliat  tb< 
prodnotion  in  bothcaaeaia  atthapreeeattimt 

objaot  of  these  papers  ia  to  Eire  a  practical 
tion  of  tha  plant,  and  nethoa  oE-woikingthi* 


Blamani  Ga*  Frodaoera. 


>n  through  a  gai  producai 
Doe  hat  abOKn  to  ba  tha  m 


ax  wfcob  eipi 

•,  and  alao  an  eleratioa  of  tlia  itaok  and 
:  tobta   which   aurmouct   it.    The   roof    ' 


cemented  with  Graelay,  oommon  brick  being  ntad 
tor  the  external  wall*  and  tunn-1. 

Tha  alaok.  whiob  ia  abont  lift,  high,  ia  entirely 
built  of  flrebriok,  and  it  placed  otct  ita  four  first 
to  aa  to  ooTBr  an  equal  pui  of  each,  the  four  flnea 
from  then  being  carried  np  within  it  aeparataly 
tor  a  dktanoe  of  4ft.  abOTe  tbe  obar^g  fioor.  By 
meani  of  dampart  inierted  through  narrow  hon- 
lontal  openinga,  built  in  two  aidca  of  the  stack  tor 
that  pnrpoae,  any  oC  llie  firea  may  be  ahat  oft  with- 
out intufaring  with  the  working  of  tbeothen.  Two 
Dppoiile  one  another  ara  prorided  far  aanding 

._  the  damj""" ' ' '-"' " — "  ■* 

alao  placed .— 

remoting  the  accomulatjoiu  of  ouub,   ov-i    wmoa 
gather  in  the  finea  leading  from  tbe  different  firra. 

TheitackiSBUriaountedbraBqnarowroBght-iron 
chamber  bli.  x  S!t.,  which  rsala  in  a  square  caat- 
iran  tcoogh  abont  Sin.  wide,  filed  into  the  top  of 
tbe  brickwork.  From  thin  chamber  a  eirenlar  tuba, 
4f  L  in  diameter,  and  generally  about  15ft.  long,  ai- 
tendt  to  the  main  collecting  take,  6ft.  higb  by  itt. 
wide,  the  lectangular  aaetion  being  ohoten  for  con- 
Teniance  in  cleaning.  To  jiraTent  ininry  Crom  the 
Torying  temperatures  to  which  the  tube  ' ■* 


renlar  distancea  of  abont  40ft.  NnmaTani  man- 
holaa  and  cleaning-doori  moit  he  placed  in  all  the 
tnbce,  and  to  praienl  damage  from  poaiible  eiplo. 
aiona  tba  man  hole  oorart  on  tha  topt  of  tba  tnbaa 
are  not  find  down,  further  than  by  their  own 
weight.  Tha  main  coUactlng  toboa  are  anpiiorted 
either  on  colaniDa  or  on  fariok  piera  protided  with 

The  length  »t  the  oolleetiag  tnbet  Tariaa  aoaord- 
'  a  eireamttanoea,  bot  the  longer  they  ai»  the 

r  will  be  tho  qnalitr  of  the  n*  tlwy  nwly. 

ConoeeUon  it  made  witli  the  nnoergroand  flnet, 
which  eondnet  tha  gate*  to  the  fnmaoaa,  by  uaana 
of  a  eirenlor  wrongbt-iran  downtake,  tbe  nia  of 
which  dependi  on  the  number  of  fnmaoet  to  be 
supplied.  A  diameter  of  Sft.  will  be  suffioiant  for 
two  S-ton  ataet-melting  tamace<.  Tha  lower  and  of 
the  downtaka  reata  in  a  circulnr  catt-iron  trough, 
abont  3ia.  wide,  and  ii  aupported  on  a  number  of 
amell  cait-iron  balls,  whieh  allow  a  email  morement 
in  any  diraetion.  Thit  trongh,  aa  alto  the  one  on 
the  top  of  the  aback,  are  always  realod  by  the  tar 
which  pollecia  in  them,  any  leakage  of  gai  bning 
thus  effectaally  proTentad.  Tha  plataa  ntad  for  ail 
the  tobra  may  be  tin.  thiek,  angle  iron,  3|in.  by 
2iiD.  by  Jia.,  aeing  ated  for  the  oomat*,  with  rirets 
t b.  dia.  and  2in.  ^h.  P.  T.  HoO. 

(To  b»  eontintiad.) 


THS  BBFIiIIOTIlD  BAHTBOW. 

r  14723  J—Thski  ho*  been  reorntly  some  oorre- 
spondenca  in  thaaa  pactat  on  tha  aupjeet  ol  the 
Tefieottd  rainbow,  and  I  trust  yon  will  allow  me  a 
little  iipaoe  for  tha  foUowing  fitraot  from  Trndall'a 
"  Light,"  2ad  Edition,  p.  26.  Itlam  notouataken, 
tome  of  your  readera  will  be  mueh  pleated  Io  meet 
with  tbia  lucid  ilatement  :— 

"  From  what  baa  been  said  it  is  olear  thai  two 
obaerrera  standing  bande  eaoh  other,  or  one  above 
the  other,  nay,  that  erea  the  two  eyi«  of  the  same 
obaerrar  do  not  see  exactlT  the  eaoM  bow.  Tha 
poaition  of  the  ba>e  of  tha  oone  ohangat  with  tbat  of 
Its  apex.  And  here  we  hare  no  diffionlty  in  aatwer' 
ini  a  queation  often  aaked— namely,  whethar  a 
rainbow  iaerer  sen  ralMted  In  water.  Seeing  two 
bowa,  tbe  one  in  tha  heanna,  tha  other  in  tha  water, 
yon  might  ba  disposed  to  infer  thai  the  ona  bear* 
iha  same  relation  to  tbe  other  that  a  tree  npoo  the 
tbe  water's  edge  bear*  to  its  refieoted  image-  Tba 
ntTt,  howerer,  which  reaoh  an  obaarrar's  aye  after 
reflection,  and  which  form  a  bow,  would,  wen  their 
oourse  on  interrupted,  oonrerga  to  a  point  rertioally 
under  the  oharrrrr,  and  at  far  below  tbe  leral  of  the 
wster  aa  his  (>ya  ia  aboTa  it.  Bnl  nnder  no  dreum' 
atancei  could  an  eye  abore  the  water  terel,  and  one 
below  il,  aee  the  aame  bow— in  other  wordt,  tbe  self- 
same drops  of  i^a  cannot  form  the  reflected  bow 
and  the  bow  seen  directly  in  the  bMTont.  Tbe 
reflected  bow,  thartforo,  ia  not,  in  tba  nsnal  oj^tieti 
sense  of  the  term,  the  imagt  of  tha  bow  eean  m  Uie 
iky."  So  alao  De  Morgan  aioallently  rama^, 
"  Budget  of  Paradozei,"  p.  471,  "what  are  oalled  tbe 
reflected  runbowa  ara  olhar  taiobowi,  oanaed  by 
thote  of^r  drops  whiob  are  placed  so  as  to  giro  the 
ooloars  to  the  eye  after  mkolion,  at  the  water  or 
tbe  lookinjr  glass."  Ooorga  Hunt. 

HopeSald,  West  Dulwich,  Angnat  7th. 


to  find  thia 

qnaation  of  a  reflaoted  rainbow  'oropping  op  now 
and  again.  From  tha  Tary  natnra  M  tM  t^no- 
menon  it  i)  eertun  to  ba  poailingto  nany  whan 
they  fint  bagia  to  think  about  it.  non  onr  omT 
day  Mperianea  we  ara  apt,  and  naturally  BO,  to  tUiik 
of  tike  rainbow  at  something  haTinf  an  aetnal 
material  eiittanco,  and  a  fixed  position  in  spaea,  aad 
thongb  meat  of  na  nowadays  are  aoqnunted  with 
the  nsnal  aiplaoatioa  of  the  phenomenon,  it  require* 
HI  effort  to  reason  onraelTet  out  of  tba  belief  iu  Ht 
materiaUty. 

" into  rery  few  to  qnaetion  whether  a  rain- 

or  Mnaot  ba  rcBacled,  and  I  beliere  that  at 

..  per  «ent-  of  tbe  few  mutt  fint  have  thair 

attonlion  directed  to  the  aubjeot.    To  tbote,  how- 

lar,  with  a  fair  knowledge  of  optioi,  it  oogbt  not  to 
-idifficnlt  to  aettla  bow  far  tbera  U  any  tenth  in 
the  o(t-r>peatad  waertioo  that  "  a  runhow  easnot 
be  raOtoted."  Hy  own  attention  waa  Srtt  nTen  to 
thit  anbjaol  some  years  ago,  whan  reading  l^adall 
on  "  Light,"  1B73  Edition.  At  pp.  25  and  26  bo 
doTOtea  a  paragraph  to  prove  that  then  can  be  ne 
reflection  of  a  ruabow.  The  anbjeot  is  thns  intro- 
dneed— "  And  bera  we  may  daroto  a  moment  to  a 
which  has  olten  bean  the  iabjeet  of  pnblio 

n— whether,  namely,  a  ndnbow  whieb  span* 

the  tianqnil  sheet  of  water  la  erer  seen  refleoted  in 
the  water."  And  then  he  explains  that  "  the  ran 
effectire  in  the  rainbaw  an  emitted  only  iu  tna 
direetion  fixed  by  the  angle  of  11°.  Those  rayi, 
therefora,  which  ara  acattved  from  tbe  dropa  npon 


iralklism,  and  henee,  tkou^  tte 
elood  on  which  tbs  Vwn  >a.T|aMi*&.  wb>-3  "^J^f*^^ 
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itsell "  I  wM  grtmOj  puiM  with  thii.  I  mtd  the  fram  jonr  ntStn  (two  of  which  were  from  ishoot- 
Dunin  muiT  timeaTtn  all  lorti  of  wttji,  bnt  fuled  iiiMtan)  reqneitiDB  iDfanuiion  u  to  the  aonitrae- 
tont  utiefiustion.  It  never  oocnrmd  to  me  at  fint  iioii  of  then  iem«r^bl«  iqnnee,  I  enn  tout  inilnl- 
thA  Tynd»ll  miifht  be  wronj.  What  aimojpd  mo  '  riiio*  In  »  wjo»re  of  18  cells  the  nnmber  of  tormi 
wMmTin»WlitjtoUyholdi>ftheqafitIon»odiook  !  i-mtained  in  the  diegoiutl  rowe,  end  also  their  earn, 
•tHim  thewoy  be  eridently  wented  ma  to  do.  I  i  rjepoctlTelr  eqokl  b«lf  the  nnmbor  of  tenca  eoE- 
...  ..-ri^^i; ,L    Lx...  Jonbtfnl,  mii  ,  tuined  in  the  »qiUTB,  •nd  half  the  total  enm  of  kU 


Mgardad  u  a  inastisal  a 


_  _  /  roiol»ed  to  put  the  whole  quest' 
tort  at  tM  Brat  opportimity.  Far  eome  w»ehB,  like 
one  daBUiDt«d,  I  haunted  the  neiglibonrhood  of  pools 
pf  water  loi^iiK  for  a  rainbow,  RiTing  oocaslon  for 
mDBh  eoncen  to  m;  friends.  I  -nai  ■ceflee>4ul  it 
lalt.  One  art^moon,  wh  le  the  inii  was  etitl  high, 
Inotfeedaraiobow, email, low  down,  of  ooane,  but 
*eiT  lirlUiaDt.  I  ran  to  the  nearest  pool,  and, 
tbM(h  I  could  only  get  inta  a  proper  poaitioc  to 
obeerre  the  reflaetion,  if  any,  by  going  wrH-nigh 
'     )  In  mnd,  1  did  10  wilhont  heaitation,  and 

\j  rewarded.  The  whols  qoeatioa  wa»  ««  at  I  „hole  nnmber  of  tenni 

, I  saw  a  moat  beautifat  rainbow  rcBoet^d  

from  the  water.  Now,  tbie  rainbow,  which  I  naw 
nfleetcd  froa  the  water,  -Smld  not  be  a  r«fleetioa 
«f  the  same  bow  which  1  aaw  directly,  becaoea  tho 
iminbow  haa  no  ctiBtsnee,  at  a  bow,  ontnidetbe  eye. 
Th«  "  bow  "  ii  a  purely  BnbjeotiTe  phenomenon.  Ae 
qiDoted  abore,  "the  raya  elTectiTe  in  the  rainbow 
•le  emitted  only  in  the  dtnetion  fixed  by  the 
angle  of  41  dignea ;"  therefore  any  raya  from 
the  aame  dropi  reaolung  the  water  had  nottheneceB' 
7  fixed  direction,  and  thoogh  they  might  be 


knee  deep  In 
waaalDplTn 
rartifor  I  Bi 


..  ..  3,  oonld 

changing  my  . 
alwayi  lee  a  rainbow 
entiretj  different  aet  c 


produce  the  image  of  a 


.    „...    ..      ahown    by    ths    two    email    aquaree. 

.Ul  burger  aquaree  wbou  root  ii  diTieible  by 
I  nan  eaaily  be  eonatraoted  in  the-  aame  manner, 
,1  follows  :— Una  ont  a  square  oontaining  16  e«11a, 

I'tofa eell to belargeenonch toeonlain  1-I9th of  the 

Abole  number  of  terms— that  ii,  the  root  divided  by 
I  and  the  qnotiaDt  sqiiared  — sivea    the  number  of 

Urmsforeaeh  cell— thai  C^-)    =  l-16th  of  the 

lumber  of  terms.    In  the  larKer  eqnsre  it  will 

that  all  the  tei 

liagonal  eelln  are  written  the  contrary  way,  which 

iiakoe  it  magic,  because  we  reverse  half  the  number 

>r  terms  and  half  the  total  lum  diagonally.     This 

:Dlds  goad,  however  laire  the  nqaare  may  be,     I 

live  written  tbs  tenna  of  the  smallsr  square  in  the 

-mtre  of  the  celts  of  the  larger,  merely  to  show  that 

le  one  ia   virtually  the    aame  as  the  other — the 

itter  only  expanded.     It  is  not  abaolntely  necessary 

lat  Ibe  terms  in  each  oidl  shoald  be  oonaec   '* 

it  a«  this  method  ia  the  aimploit 


aach  as  I  liked  I  could 
>(  oourse,  at  each  cliange  an 
rays  produced  the  effect,  and 

, yamuat  have  proceeded  from 

k  different  set  of  laindropa.    This  proves  that  when- 
ever tbs  generating  rundropa  are  sufficiently  nome- 


.   But    uid  ahowing  suoh  onrioua  properties  of  Bgnns, 


with  the  0 


i.thenecesuvyaiigleof  41°.    If,  then, 
"■   "     neoeaaary  nropcrtJ 
rainbow  fall  all  ro 


Scrtica  to  proluoe 
I  round  and  about 
a  pooi'of  water,  thsre  is  nothing  to  hinder  others 
to  fdl  oa  the  wat.  r.  and  having  struck  the  water  it 
wonld  be  very  cnrlona  if  thoj  did  not  snfftr  re&eo- 
tiOB.  After  reBeotioQ  they  still  preserTS  among 
tbemsalvea  thtir  relative  directions!  the  angle  of 
nfleotiOD  being  equal  in  magnitude  to  the  angle  oE 
inoidcliMi  thfy  are  in  no  whit  altered,  except  that 
ftll  are  now  proofing  in  an  upward  direction 
Instnad  ot  downwarj,  and  an  e^e  placed  in  the  path 
of  the  leBeeted  rays  would  build  up  with  them  an 
inverted  rainliDw.  I  kuowtbit  a  number  of  people, 
witb  a  professed  knowlodge  of  scientifio  mattera, 
doubt tbe  p*ssibllity  of  a  reSectfld  rainbow  ;  in  [act, 
it  is  not  ao  long  since  there  waa  a  diacosaton  in 
"  ours "  on  this  very  point.  1  hope  that  what 
I  have  said  above  may  help  a  little  in  clearing 
away  their  doubts.  As  to  the  more  roceni 
Mrt  ot  the  question,  etuted  again  by  Mr.  Webli 
the  other  week — whether,  oamely,  the  end  of 
a  rainhow  ee'u  directly  over  the  water  ought 
to  coinci<!e  with  the  end  of  another  seen  by  refiec- 
tion  in  the  water— Mr.  J.  W.  Dorrad,  in  lettn 
146£7,  ban  given,  in  a  pretty  satisFactory  way,  the 
explanation  why  they  should  not  coincide;  but 
there  are  tiro  or  tSr.o  points  in  hia  letter  to  which 

ould  like  to  rettr.     Of  coutjc  it  waa  neoeasary  I  (i4Q7'>r 


adopted  it.  For  deieription 
jfoperties  of  figures,  SC<  EnOi 
.lune21at,  page  373. 
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Brookfieldi,  BlrmiDgbam. 


Joiepli  Jewsbury. 


all  hough  in' nature  we  eannct  do  so';  but  why 
should  he  place  hia  aooond  bow,  C,  ao  mucli  further 
•way  tbin  B7  It  would  have  been  aimpler,  and 
bave  made  bia  eiplaiutian  eosier  ot  eomprebensian 
by  the  general  reader,  if  he  had  niaoid  C  in  the- 
MUe  TCrUoal  plane  with  B,  and  would,  at  all 
•vnti,  have  avoided  the  nee  of  the  word  perspec- 
Uve — not  a  very  good  word  in  this  eonnaotioa.  He 
also  *ajs  ;  "  A  boatman  at  F  would  see  the  bow, 
C.whlW  A  on);  MM  ita  inverted  image."  Now,  I 
do  not  aapiiose  tbat  Mr.  Dumd  thinks  that  those 
nji  whieb  anffloed  to  form  a  bow,  aa  seen  dinetly 
at  F,  are  all  reflnted  thence  to  A  ;  but,  beosnao  a 
friend  ot  mine  nndentood  this  to  be  what  was 
tneanton  reading  the  letter,  I  Ihooght  a  word  on 
Ifait  paint  might  not  b«  amira.  At  F  tbe  tfleetire 
ia.jt  meet  in  a  point,  and  after  refieotion  they  arc 
no  longer  convergent,  bntdiverge  from  eachother; 

■o  that  an  eye  at  A  oto  by  no  potaibility  take  tbeic  .  .  _  ,  . 
•II  in.  Only  a  very  few  of  the  raya  eflfeotive  at  many  years— the  idea,  in  fact,  of  obtaining  greater 
F — those  which  formed  the  very  summit  of  C— can  itreugth  and  safety  by  using  a  nnmber  of  small 
ODter  A'a  eye.  A,  nevertheless .  sees  a  bowrefleeteil  '  Ixdiera  instead  of  one  larger  one,  is  so  obvious  that 
in  tbe  water ;  bnt  the  rays  effective  in  its  forma-  it  is  no  wonder  it  anggeeted  itself  to  the  early  ecgi- 
tion  prvceed  from  no  single  point  on  the  water  I  neers.  Woolt  empltned  boilerB  of  this  class  for  bb 
•nrfaee,  but  from  a  great  many.  This  will  bL>  sompoond  engines  ;  then  they  were  taken  up  by 
-'     1  follow  all  the  raya  backward;  '  -'   "■-  '-•■  --•—    -"  — '  ' •"—    -- 


THE  H7PHABHONZO  BBBXCB  Or  THB 
DIATONIO  SaAIiB. 

[1472.'-,.]  — In  reply  to  Mr.  Ballard'e  lotter 
re  no  doabt  he  sufficiently  nnderstnuds 
.  .  on  to  deal  witb  it.  I  note  that  bo 
iletecti  a  similarity  between  it  and  a  geometrical 
vropoaitioo- Euclid  I,  4.  He  will,  however,  find 
ihnt,  though  the  harmonic  and  hypharmonic 
seriee  are  perfectly  equal,  thoy  are  not  identical, 
i.nd  that  they  ooutribute  equally  to  complete  the 
structnre  ot  the  diatonic  scale. 

Aag.  9.  Fred.  J.  Jaokson. 

HtOH-PBHaBTmB  BOII.IIBS. 

[14726.]— A  BICENT  number  of  your  periodical 
contains  an  abatraot  of  a  paper  on  this  sobjeot  hitely 
lead  before  the  Inatitatun  of  Civil  Engineers. 
What  tbe  auUor  says  on  the  value  of  high  steam  is 
sndoubtedly  true,  but  it  is  donbtful  whether,  as  he 
teems  to  think,  the  best  mode  of  obtaining  it  is  by 
the  ose  ot  the  sectional  or  water-tnhe  boiler. 

Sectional  boilers  have  been  bafDre  tbe  public  for 


Coroiah,  tor  ezampta — caunot  be  boiH  •• 

ataod  a  higher  prwaoro  ot  staam ;  aad  a 

writing  to  yoo  u  to  snggeit  ways  in  wUd 

to  me  this  might  be  doae,  with  the  obiaet 

the  opinions  of  those  of  yonr  eorresfoi 

may  be  praotioklly  gngaged  in  boiler  bmld 

Large  bailers  fer  stBttonarj  ongiues  an 

inally  built  of  jiD.  or  7-16ia.  platei,  joii 

vets.      Thicker  plates   or   larger  rivMi 

well   be   managed   with    the    naDd-ham 

plates  overlap  each  other,  ao  tbat  the  bo 

truly    cylindrical,  nor  the  strain  a 

lugh   the  middle  of  the  plate.    The 

kod  off  by  a  template,  and  often  do 

exactly  ;  but  it  the  point  of  the  drilt  eai 

~  :etic   application  of  a  anall  a! 

passage  tor  the  rivst.    When  tl 

..^.^tku..*  r-..L.-  _^ii   v..^  it  ia  ei 


together,  cannot  fill  the  holes  p. 
Platee,  agun,  are  often  injured  b] 
and  not  long  aince  I  noticed  the  eam  m  m  i 
boiler  giving  way,  with  fearfnl  results, 
abdl  had  been  deeply  cut  by  the  caul 
Kicellent  boilers  can  bo  doubt  be  made  b 
sent  system,  bnt  still  it  aeema  possible 
stronger  onea. 

It  the  riveting  were  done  by  pomrful  n 
larger  rivets  and  plates  of,  aay,  double  tl 
thickness  conld  be  need.  These  platea. 
overlapping  each  other,  should  be  butted, 
being  planed  or  faced,  and  tha  jcunti 
covering  atrips  inside  and  out.  For  tha  i 
Comiali  boiler  the  longitudinal  seami 
vrelded,  the  welding  being  preferably  dona 
plates,  or  rather  nni|[s,  were  rolled  ou 
required  thiekneas.  Special  machiuny 
cooreo,  be  necessary  tor  this  ;  but  it  thi 
demarid  tor  such  plates  there  would  soon  be 
Tbe  Ssnge  for  tbe  end  platee  could  be  ltd 
same  time,  thna  ditpenfiing  with  angle  i 
rivst  holea  to  be  drilled  through  both  ; 
joint  stripe  while  in  position — the  ends  of 
being  first  drawn  tightly  together  by  dii] 
holes  separately  with  a  Lttle  draw  on  tlie  | 
driving  in  drittera  ;  then  tbe  atrips  to  be 
and  tha  burr  removed  witb  the  file.  ( 
mi([ht  be  looked  upon  as  a  rather  atartli 
tion,  but  if  they  were  made  ot  the  aoftes' 
Durable,  and  turned  to  fit  the  hold,  tl 
reason  why  they  should  not  answer  adc 
they  could  never  get  loose  in  the  holes,  am 
being  beld  firmly  together  by  the  machin 
rivrt  was  being  compreeaed  and  the  cap  f 
end  shrinkage  ot  tbe  rivet,  now  found  a 
draw  the  plates  tightly  together,  won 
required.     The  principal  strain  ou  the  rin 

.  transverse  or  ahearing  one.  ao  that  a 
.inly  would  be  nnffieleot  i  hot  it  hot  rivets 
the  holes  ahould  be  coned  from  each  sidt  I 

liddle  of  the  plate,  so  that  the  contraei 

vet  in  length  would  compensate  tor  tha 
-BBS,  and  tbe  rivets  wonld  keep  tight  id  t 
they  oooled. 

For  tha  internal  or  fire-tube,  platea  ol 
thickness  than  )iu.  would  perii^  be  DUi 
by  the  use  of  T-iron  rings,  tabes  ot  even 
lid  be  strengthnied  to  almost  at 
or,  perhapi,  the  beat  way  would! 
the  plates,  the  transTeree  ji^nta  of  the 
le  by  riveting  tbe  flanves  tegether,  witl 
mgtheoiiig  ring  betweea  tbem.  Tbe  li 
seama  sbonld  be  formed,  lik«  ttose  of  tl 
butting  the  plates — perfeot  eirenlari^  1 
for  the  tube  tban  for  the  sbdl. 

... .  be  carried  back  for  its  tnll  a 

whole  length  of  the  boiler — room  for  the 
the  perfect  mixing  and  combustion  of  I 
all  that  is  ueee(sary,aad  beyond  this  tba  I 
might  be  oarried  to  the  back  of  the  boE 
nailer  tnbea. 

Boilen  thus  constnietsd  wonld  of  em 
expensive  than  those  built  by  the  preee 


from  tbe  e; 


till  tUcy   meet  the   water,   when 


'  of   tbe  first  miUters   of  road  1 


now  to  be  seen  advertised  i 


le  eye  tiU  .... .._ ___  ,  .  _..    

.t  thty  do  BO  in  innumerable  poinis,  ranged    tha  engineering  papers.  But  water-tabo  btulers  ha< 
— '-  '--,  the  form  of  a  large  hyperbolic   not  as  yet  come  mto  general  use,  and  the  experience 
CDTve.  ot  those  who  hare  tried  them  does  not  seem  e 

Dondeo.  John  Tliomaon.       ~?™f  "/■    I  tf"  ^  »  "«]«  ^  do  "iji  boilers 

I  this  kind  myself,  and  found  them  very  tronblesoi 

_ leuilomers,  and  the  other  day  I  noticed  that  the  chief 

PBOPBRTIE8    OF    BUICBSBB.  laugineer  of  one  of  the  largo  insurance  oompanios 

[14TS4.  J — Ah  my  nnknowo  friend  and  namesake,  { spoke  stninBly  against  their  so-called  safety.  Boilera 
Mr.  8.  Jewsbury,  arid"  Amara"  haveao  fully  gone  jOt  the  QaUoway  class,  in  which  a  large  Sue  ' 
Into  this  Bobjeet,  I  almost  teel  afraid  to  trranus  oroased  by  water-tubea.  como  of  couna  under  a 
farther  on  yonr  valnable  apace.  However,  aa  I  iba'tl  different  beading  t  bnt  the  purely  water-tnbe  boiler, 
air*  lot  lo  tfj,  and  btring  receired  •  ttw  letter?   wbaterer  its  fntoce    muy    bo,   eanuot  as  yofcbe 


plates,  periiaps  the  cost  per  bin  would  i 
If  high  ateam  is  wanted  some  additional 
be  incurred  in  order  to  obtain  it,  and  the 
be  aolved  in  each  particular  inatauce  is,  i 
cheaper  to  eare  fuel  by  paying  for  a  sbtt 
to  save  coat  in  tbe  boiler  at  tbe  expen 
created  consnmption  ot  tool  P 

Cornish  boilen  are  often  struaed,  i 
steam  from  cold  water,  by  unequal  ex] 
back  ot  the  tube  getting  hot  before  tbe  i 
the  tobe  ond  shell,  the  beat  being  eond 
wards  very  slowly.  I  bare  known  the  i 
boiling  above  the  tobe,  while  tbkt  nods 
cold  ;  tbe  effect  of  this  bnng  nm  in  k 
end  seams'of  the  tube.  wUeh  staiipal  m 
boiler  got  thoroughly  hot.  This  wonld 
ot  still  more  oonaequeneo  with  beavia 
boilers,  and  I  would  prapOM  to  obviate 
a  temporary  grata  in  the  bottom  Hoe,  k 
raising  steam  after  eleanaiBg,  Ac.  Ti 


GNQLISH  M£OHAiaO  AND  WORLD  OF  tSOIBNOE;  No.  6 


benoth  Ui«  onter  ehell,  tbs  baU«r  wooU 
.'onLlr  he>t«d  throuBboat,  and  aneqiuL 

m  wto   tbe   iJ«a   occarrcd   to   mo  ol 
r&tbet   rcluTtog — &n  iateroiillj' 


t  wUhin 


■pace  betwara  the  boiler  and  the  em 
irtlh  ateam  oi  bait  tbe  preeBuri!  oF  Uutio 
Sappoeiog.  [or  exsiapbs,  tba  ttletj  tkItc 
',  faUiwiDS  oS  into  tbe  epaca  b«twiHui  tht 
he  cue,  to  ba  li>ad*d  to  60Jb.  per  iqaare 
be  ntetr  vain  at  (ha  caw,  bloiriim  ~ 
■wpbere,  to  bo  ulno  loaded  to  SOIb.  . 
,  (Man  micht  ba  raUe^  io  ttio  boUor  tc 
B  DBitbBr  Uw  bmlsr  doi  the  ease  ooald 

■  Bora  thu  501b.  There  are,  of  oauru, 
TtiMl  ok^eetiana  to  thii  plan,  aud  tber* 
luoD  whj  boUera  ehauld  qoI  be  con- 
robs  ODOsih  for  all  Kaoeral  pnrpocei. 
orting  toit,  bntatill  ttenmiRbt  bcaaie& 
e  ■PpUmUod  of  lliu  prioeipLg  would  b« 

-iththOAOIl „ 

I  tbould  lik«  to  touch  npon,  but  for  the 
bink  I  bare  enetoached  too  DiDcb  opon 
'leepace,  W.  M. 

EUBVBYISO. 

-Tas  (oilomng  metbod  of  asoertuning 
IroDi  a  pUn  ii,  I  euspcet,  fur  too  gimplc 
al,  y«t  I  am  at  a  Iobi  to  know  what  u 
J  objoetion  to  it,  as  it  i>  more  excedi- 
I  b('li«te,  more  correut  tbui  tbe  omul 
laf  down  tbe  plu  of  ikOj  irrosalar  piece 
>  tbs  icals  Dt,  tmj,  2  ebuui  to  an  incb. 
Ternlar  Om  bouidiuia  the  moro  ad>aa- 

■  tba  method  appear  to  be.    Cat  oot  tbe 
pair  of  imuon,  and  irdgh  it  in  a  se 
1  v_. _!.i   _  -..j^  ^  weighle 


•nld 


■imilar  abect  ot  paper.    Thsae 
ito    tnarth 


miKbt  well nprcMnt  IG poles, 
^aCFHgt  u  found  at  onoe.  The  pai>er 
0  pnrpoae  aboold   be  fairly  itout         ' 


Z  AUD  COHPUID  EXFBBBB 

BHODTBIfl. 
Thk   inbject   of    single    and   coupled 
■ncB  baa  now  boon  under  diBCDati< 
of  the  ENOuaa  Mechanic  for  u 


I  IO  wall  known,  and  hate  sen  nil  ttmos 
In  the  back  niunbera  of  tbe  Uichanic, 
not  take  op  Taluable  space  b}  rtiterating 
in  tbia  latter. 

I  3ti9,  jour  Ni^w  Zraland  correepondi 
"  fajB,  "  tbat  it  baa  not  been  ehewn 
aplc'd  enginu  could  mn  tbe  Q.W.  and 
B«,  or  that  the  O.W.  and  O  S.  single 
d  nof  ran  the  L.  Bud  N.W.  or  Midland 
he  aleo  atatM  "  this  U  the  rral  pnmt  at 
□dUI  Ibis  i'  proved  the  adromtes  of 
Dee  hare  not  made  out  tbeir  cane." 
IT  inlention  to  quiitly  ignore  tba  point. 


Dgine  with  7fl.  driTing  wheels  can  ken) 
«  Ortai  Northern  10  a.m.  down  Scoloh 
)ia  is  a  wnll-knawn  proved  taot. 
,  u  the  nsislaoee  to  be  oicreome  does 

the  power  that  nan  be  eierlrd  by  ao 
Dg  cyliodon  ITin.  ■  Slin.,  and  driving 
diameter,  giving  a  tnctive  force  of  only 
M  rearoD  can  bs  given  why  a  coupled 
wheel*  of  the  aame  dinmeter,  and 
Ln.  X  2<Sa,,  gliring  a  traetive  foree  of  as 
>-28£lb.  cannot  do  the  same  work  P 
the   lU-gnmcDia    nJnaya    n~ed    by   the 

the  fastest  trains  ill  England."     Thia  is 

but  it  will  always  be  (onnd  that  tb«s 

dogle  eDgipe  mnniog  upon  a  compara- 

'aulway,  with  a  oaapled  engine  running 

tradients. 

1  proof  ;  it  simply  shows  that  gradieDta 

a  the 


Move  that  the 
'  ooold  not  wo 


there 


ion  of  single  and  ooapkd  engines  mioltes 
tie  of  (rocltiM  /urea  ver^ut  rfiUtaiict, 
■I  speed  of  truins  on  ditrerenC  lines  has 
do  with  the  locomuHve  irT/ormnitcB, 
a  data  ia  given  f  roia  which  to  coloulate 
leapoDcech  linn. 

lew  to  make  my  comparison  as  fair  as 
■n  lakes  three  tnini  from  LodiIod  : — 
IVahini  11.45  a.m.  ai  far  as  Swindon, 


the  Great  Nortbeni  10  a.m.  to  Grantham,  and  the 
Midland  10.30  a.m.  to  Leioeiter. 

I  have  oblaiaed  every  information  as  to  the 
UradiFnts,  loads,  speed,  both  average  and  aatnal, 
and  I  find  that  the  average  speed  is  as  follows  :— 

Great  WeatetD  lit. 

Qreat  Northern  2nd. 
Midland  3rd. 

I  then  worked  ont  tbe  misUace  to  be 

by  caeh  engins  upon  each  line,  aod  I  God,  as  I 
pocted,  that  the  order  is  reverHcd,  considered  from 
lbs  locomotive  poiat  of  view. 

The  Midland  engine  stands 

Great  Nortbirrs  Sod. 

And  Oceat  Weeteco  Ord. 


UldUDd{r*bniItSOO}.. 
Orent  Ngfthem [ 


f  cannot  agree  with  the  staterosBt  of  "  C.  B. 
ai  I  am  of  opinion  that  any  at  tbe  Midland    7fl. 
Qoapled  BnpincB   designed  by  Mr.  Johnson,  0    " 
TcbDilt  cnguui  of  the  SOO  class  conld  ran  any 
in  ^nglai^  with  the  greatot  eue. 

In  aoxwer  to  the  qaestion  upon  page  2T0,  the 
reason  that  the  Midland  coupled  engines  do  not  ma 
between  London  and  Loicestar  at  tbe  same  aierage 
s^etd  as  the  Great  tfnrlhem  trains  from  London  to 
Pete'rbontnBb,  U  that  uarertoDately  the  Midland 
w^  obliged  to  have  heavier  gradients. 

If  any  one  will  compare  tbe  soeliona  of  the  Great 
Northern  tine  with  the  long  Kibwortb,  Dcaboron^b, 
Ircbesler.  and  Shambrook  banta  (the  latt  of  wbich 
ii  1  in  121)  for  3i  milus),  they  will  see  at  once  " 
tncb  powfrfol  engines  arc  ncceBtory,  and  ntso 
a  Kiuglo  engine  could  not  keep  time  wlUi  the  1 
loads  and  hiiih  epetda  which  aro  required  whea 
iL'cendinp  the  inelinrs. 

In  my  klters  upon  the  resuluioe  of  en^oet  __ 
trains  in  last  volume  pages  121,  171,  and  237.  the 
formnla  is  given  which  will  enaUs  your  en^neering 
ocrrespendents  to  obtain  all  the  infonnatios  they 

ay  reqoiie  npon  the  sabjeet  of  thi  resiilance  npon 

There   i»  one  other  point  whieh  I  olnerre   the 

adrncates  of  single  engines  always  avoid. 

When  tbereaittaooeis  great,  a  large  tractive  [orc( 
nec^sary,  and,  tben-fore,  great  weight  is  reqnircd 
Kin  the   driving  whroln.     In  single   engines      ' ' 

Mght,  as  much  as  IG  tons,  ia  ooncentratcd  ol  

,  lir  of  whpcls,  and  it  is  this  great  eoncentration  of 
weight  upon  any  one  part  of  the  line  wbicli  does 
nmch  damage  to  the  permanent  way.  It  is  not  t 
toUl  wpigb)  of  the  locomotive  which  oanses  it  to 
called  the  ^Ict'royeT  of  (Ks  pennonenl  may,  but 
the  great  weight  oa  any  one  point  or  on  any  Ol 
Lir  of  wheels.  Every  one  will,  I  thiak,  agree  wi 
"   '  '     — >upled  engine  the  weight  ia  fitr  better 


ad  heaion. 


hraewith    I   band   nnmes   of    clasa    called    "Little 
Bloomers  "  bnUt  about  IB&l  to  ISCO,  and  am  £)  ' 

C(I2  Caliban 

mi  Lwgdule 

«i)7  Ingltwood 

CU  Wyre 

(iia  Lune 

G17  Pwtiidge 

mi  liela 

Ii23  Medea 

U2o  Mastodon 

6ia  Earl 

tSS2  UnU  Dog 

lil»  Swan 

Om  ItibUe 

OM  Pheuant 

703  Oiprey 

These    have    eyliudon 
tjft.   Gin.,   and   are   i  _    .         .     . 

LeudoD,  ilugby,  iiirmingham,  Wolverbamphia,  aad 
8 Inffotd— mostly  bIqw  trniaa.  with  olleorlwoBxeep- 
'*  ms,  between  Rugby  and  StoITord,  \i\  Rirmingbam. 
my  letter  (pKge  -109)  for  "  tbs  following  have  not 
cabB-B87  has  not  (nor  8a8),"  read  aor  848.  1  will 
aend  large  bloomers  next  week,  and  will  alae  give 
"  W.  E.  H."  some  of  their  presant  working. 


V«l 

3t.  David 

TflS 

Herald 

7IW 

Gljn 

7K<1 

stn 

Lonsdale 

UI7 

(177 

i'TH 

lt7tl 

Va'^ 

tfBl 

CouDsiUor 

22 

cipally  Intween 

BBASaa  ON  FIIjOT  BNOIITB8. 

[U730.] — On  p.  526  I  noticBacDrroapondcnt  ai 


ncing  csro  ebonld  be  tekni  that  the  brake  ts 
in  the  pilot  ODgino  first  i  othsrniscbysaddnily 
log  the  broke  on  train  etj;ine,  the  driver 
1  most  likely  break  the  cogpling  between  ths 
engines.  Joeeph  Oraan. 


USBFDL  AND  SCIENTIFIC  N0TS8. 


An  Bloetrio  Maaometor.  —  In  L'Jironi™ 
tiulaslriellf  describes  a  now  manometer  of  a 
■enaitivsntiis  which  ia  said  to  be  almost  absolnte. 
This  inatmment  is  tbereBolt  of  a  combination  of  two 
apparatus  already  known— Bell's  telephoaeand  the 
baioreometer  of  Professor  Giordaao,  tA  Naples.  Ths 
latter  instmment  is  designed  for  measarin^  thick' 
nesssa,  or  tbe  minutest  variations  ot  thiokness. 
Thas,  after  baviug  measured  the  thiakncsa  of  a  pane 
of  gloss  at  ao  ordinary  teoiperaturo.  thg  batoreo. 
mster  wiU  show  the  iucrCAss  of  thickness  which 
results  from  eipansion  due  to  tbe  warmth  of  the 
band  which  holdj  the  pans.  A  vortical  tripod  is 
traversed  by  a  very  fine  microinetT  screw,  and 
sormonnted  by  a  dial,  the  border  of  wbich  is  marked 
oft  into  divisions  Hccordio?  to  a  certain  acale.  The 
object  is  laid  npon  tbe  table,  and  tba  micrometer 
screw  cansed  to  approach  it.  Aa  soon  as  oontact 
takes  place  an  clcctnc  cnrrent,  shown  by  a  galvanu- 
moter,  pnMea  between  the  jioint  of  the  ecrew  and  the 
table.  If  the  object  to  be  measnred  is  a,  poor 
oonductor  it  ia  coated  with  gold-leaf.  Lot  ns  now 
snppose  that  a  cnrreDt  of  air.  whose  inteniity  we 
wish  to  mcasore.  is  exercising  a  prassnre  on  the 
flexible  membrane  ot  a  BeU's  telephone;  the 
membrane  will  bend  nnder  the  inflnenoa  of  an 
extremely  small  quantity,  bnt  this  qoantitf  oan 
never  be  so  minute  as  to  he  iDappreoiable  by  the 
electric  current  of  a  batoreometcr.    The  new  instm- 


ta  of  tl 


id  detects  ood  records  even  the  waves  prodnsed  by 
dinary  aoises.    Itisbatbamanomcterandaiiemo- 
met«r  of  great  nccaracy. 


of  Reeky  Linn.  thewell-kDOWDwatafall,iD  ths  E>eo 
of  Airlie,  30  miles  from  Dandee.  wbich,  ae  we  staled 
in  our  "Scientific  News"  on  pairB  W7,  it  ■■  proposed 
to  atilisa  as  a  motive  power  for  dynamo-eleotris 

macbinas,  as  Bog^esteil  by  Dr,  Siemens  to  the 
Dundee  Gas  CommLsaioners. 

Thymol.— Tbe  emploj'ment  of  thymol  as  a  snb- 
-  itate  for  carbolic  acid  in  surgicai  dressings  ia,  says 
the  Lanf'^t,  n  nutural  conaeinence  of  the  diseoverv 
of  its  greater  antiseptic  a 


of  the  3  per  cent,  solution  of  curboHc 

of  one  part  thymol,  tea  parts  of  alcohol, 

twenty  o(  glycerine,  and  a  thousand  of  water,  and  can 

mployedas  eltbsra  spray  or  a  solution.    An  im. 

inatcdganie  is  also  used.    Since  thymol  does  not 

:ate  the  woand,  the  gaazg  may  be  laid  directly 

nit— otherwise  the  same  method  is  employed  as  in 

er's  plan.    If  the  game  becomes   bard  and  dry 

ay  be  moistened  once  or  twice  a  day  with  thymol 

.-.^r.     In  order  to  prevent  tbe  evafmration  ol  tbs 

thymol  from  the  dressing  the  gauze  is  eoiarrd  with 

oiled  paper.    From  an  experience  of  fortj-ooowonnds 

dreesed  with  thymol  the  laelnrer  oonolnded  that  tbe 

method  leaves  nothing  to  be  desired  aa  to  its  anti. 

septic  effeot,  and  that  it  answers  better  than  the 

carbolie  acid  drrasing,  eince  the  secretion  from  the 

woand  ia  Isas,  the  period  of  healing  shorter,  and  the 

cost  of  the  dressiaiTB  is  smaller.     Farther,  it   has 

no  poisenoos  properties,  and  ecsema  was  never  ob< 

PreelpitatingOoldContAlnod  In  Old  ToaiiiK 
Batha.—ibe  b*Ihs  when  no  lou^ter  St  for  ase  are 
Qltoredintoa  white  glass  ll^sk,  rendiircd  alkalias 
with  a  little  bicarbonate  of  soda,  aud  a  concentrated 
Llcohoiiu  ealntioa  of  moganta  is  added  drop  by 
IV  drop  until  the  liquid  has  takpo  the  Jeep 
il  aymp  of  ratpberrii 
_or  six  to  eight  honra' 

At  the  end  ot  this  lime  (dh  goiu  la  lonnn  m  oa  oepo- 
sited  aa  a  violet  powder,  whilst  Ibe  supernatant 
liquid  baa  become  colonrleas.  It  is  carefully 
'scanted,  so  as  to  preserve  maruly  the  deposit.  When 
sullicient  qnontity  of  protoxide  of  gold  has  tkua 
_iwn  collected,  it  is  carofnily  washed  upon  a  filter, 
dried,  and  the  filter  are  barnt.  The  dry  residue  and 
the  ash  of  the  filter  is  then  dissolved  at  a  geotls 


p  J^hi-- 

— n  exposed 

\e  light  of  a  bright  window. 


itilled  V 


heat  i: 
dUoted  wi 
.  liable  I 
blalt. 


,     ited  at  Berlin,    it  is  devoted  solely  to 

the  paper-making*  industry,  and.  tba.  u-i^^-^a  wm.- 
--ibewl»vi(tiV\na«V>*^.<aKa\«'nAi«a\-™"-"^''>™> 


IB  e«i\a.     \  oiW*r»  nii  oaS*  ^»  V^iriAiix™  «A, Vw. 


ENGLISH  MECHANIC  AND  WORLD  Of  SCIENCE;  No.  »99.      Ana.  1«,  H;8. 


BEPUES  TO  QDEBIES. 


sra 


Id  (Mr  Muotrf,  Oarr»ipeiiUmiU  wr*  r»- 
'Mf  TtjituUd  to  MMKm^  {»  taek  AutMua, 
til  an^  iMmb*r  9f  tKt  fiMrv  aihd. 

[3M0a.]-TMlit  BollM.— I  r«(mt  thmt  dufauwe 
■■    yiBTButtd  mr   uumriDB   the  »ba>a    Mmner. 

I u.^  •     •_. I -HI.    t,roG»Jl(lW«J 


riTr»nBTrm ,  iiuiibdq  amr:  n  d,  two  u»ii9wbj 

tabM,  atd  Uln.  j  Bnbox,  Ht.  lugh,  nada  of  121b. 
WOT«r— onUida  ilwll,  Olb.  eopMr,  «ub  one  ahest  of 
MPPCT.  TMitol  tttmt  of  both  bm«d,  cronH 
ii*«lM  I  wrisbt  oT  bailer,  kbent  icwt. :  no  Iron 
mwd  namt  ■  thin  ihiat  to  line  nptake,  to  k«gp 
6*B«  off  IM  aoppvr  al^oTC  tha  water  Una.  Contraet 
prtoa  (or  boiler,  nitbont  nagri  kod  ufetj  ralra, 
JB(7;  diiTN  ft  Hreir  oiKine,  lis,  bora  and   Gin. 


itnkei  MO  raTolntioM  with  Wlb.  iteun.  The 
boiler  makea  maoh  more  il«am  Uuu  tha  ename  oao 
nae  e>eo  witfa  tha  wont  coal  that  it  is  pnuibla  to 
obtain.  WhoeuiULjtbeumeot  an  inmbMlarol 
the  uuna  tiu?  "Fnctical  Boiler- Maker "  haa 
gaUted  to  Mf  whether  a  brazed  eoLm  is  eqnal  to  ■ 
rlTotod  ene,  tc  ;  and,  with  great  defatence  to  bu 
Opink>n,  X  csimot  Me  that  the  ontnde  ahell  Uunild 
be  linribicfc,  and  the  flnbox  S-lflin.,  ai  oopper  will 
■t*nd  far  more  intenal  than  external  preinire 
(piOTe^.— FiBiFLT,  Mclbonma. 

[89019.1— BlootrotyplDl  In  IB  and  18  Oarat 
Gold.— Thanhi  to  "  Oi,"  and  R.  H.  ThoDUM,  Far- 
m07,  (or  their  repliea  to  thii  query.  I  hate  ueu 
a  great  Tarietr  ol  eleotrotrped  artidei  in  IG  and  16 
oarvt  gold  which  ocnild  not  be  itnek  in  a  die  on 
acoonnt  of  their  form.  Ai  to  tha  alio;,  il  u  Uw 
aame  aa  the  ordinarr  alloji  in  told  that  wa  ma, 
eoHlainiar  copper  as  well  ai  lilTar.  Theae  artici 
are  oolonrad  m  tbe  ordinal;  war,  with  the  aai 
rMBlt  obtained  with  onr  i^olar  pjld.  I  beliere 
ia  done  with  Bi  gmtt  aoertaintr  aa  electro  rildiDg  or 
pUlins.  Bat  I  think  they  mnit  bare  aome  pronai- 
br  wbieh  the;  oan  ni*  an;  kind  of  monlda.  I  ahauld 
like  to  know  ir,  in  ditaolTins  gold  (Khich  eoD~ 
taJDi  oopper  and  lilrar)  whether  the  copper  and 
liWei  il  acted  npan  bv  tbe  acid  and  cyanids  in  tho 
tame  wa;  aa  (he  gold  ii.  If  it  a,  diiaolnag  thi 
gold  in  nitro-m  aria  tic  acid  wonld  be  eaiier  and 
qniekar.  If  tbera  ia  an;  mora  information  ^on  oan 
hmiih  me  with  I  ihoold  be  glad.  I  hara  a  looi! 
practieal  Ituowledn  of  gildingand  plating,  bat  haTc 
ciparieMcd  Mme  utUe  difficntt;  in  obtuning  •  thick 
and  VBtfnlar  dqwrit,  on  acoonnt  of  lolatian  rarrinir 


■Salt  Fan.—"  Urra  "  ahonid  mit  ume  without  m 

.._.. where  they  eTaporafo   >ea    water.    Bt.  are  on  the  wrong  ti — 

.Valo,  (or  inatanoe.  and  different  parte  of  tbe  Hedi>  qoery,  giTiog  fall  partieolara  of  lAat  Ton  nib  to 

Mrranean  coait.— BiBOB.  aecompUah,  and  I  will  andaaronr  to  hdpTiia,— W.  J. 

-Inlootor. -,What    aiw    injector    U  ^^^PA^,'^ 


•rantedP    If  lo  imall  thatit  can't  be  booght.  better       [3SS1S.]- 


^Sgtt!^) 


.—Then  a  mI 


eratic  enpisoe  on  a  giTeo  MU,  bat  na  eanobUi 

tbe  ralatiTe  diameten  of  tb*  objeet  kna,  and  ml 

;   diae  o(  light  eean  on  front  leu  of  erepieee.  ttM 


[33306.] -Tranaparent  Poliah  for  Walnut.—    diac' o(  light  ee-  „    _       

Doea-Beanmont';  want  a  poli.h  or  a  vamiih  ?    If  dirtdediameterirfi.VW  «*»et«<rfwi>ti(BiM. 

ppUih.prooeed  in  jnet  the  jame  war  aa  French  Xhii  will  gire toq  the  poww  of  tbo  vapieee.   Tm 

iliaUng,  namg  beat  pata  pohah.-T.  J.  L.  ,^  meanre  the  diaoMtwaf  apot  ofliAt  eitbvntt 

[SSSTS.]— Wild  Floweia.— T(7  dryiDif  tbam  in  a dfnamometer. or,  wiUieaie, ronmvniaapHr^ 

..arm  land.    Tha  prooeii  wai  dfocribed  in  a  back  oompaaiea.    Take  owe  to  foeai  an  inaga  Ini,  ttii 

lolome.    I  will  find  the  nterenoe  If  qnariit  kai  not  point  the  teleioope  npwaida  and  maaannL   nai 

'' bara. — S.  H.  remarki  applj  to  tha  aitionemical  arepiooei  la  nil 

]  —  Deoolotuiils    Shollao.  —  I    donbt  aa  pancrabc  ejepieoo.— W,  J.  LincABTM, 

TOa  can  cemore  the  ooloor  from  an  alkaline  [33638.1— TeloaODpa.—  A     nOQ-ackroraitU    bit- 

:  bowBTer.  Ton  «n  hot  trr.     Add  aoDM  fine  icopo  will  ahow  too  Jnpit«r'>i  niaODS,  s.nJ  Situa'i 

day  or  two.  ringibntlwoaldadiieejoutoaiBkpnp&nacbramttie 

Dngh  animal  telaicope.    The  tisie  uud  troable  of  making  ;he  tn 

pjnit  would  he  u 


<y  pasaing  it  throngh  animal    telaicope.    The  time  uud 


jiarcoal  while  hot  and  liqiiid.  bat  1  inipeet  it  would  would  be  aboot  the  i 

cot  aniwer  for  Bbellac.— S.  M.  mnoh  better  with  Cbn  acDromatic-glua.     too  ntal 

rsSlOal-Albnmen.  -  Freah     liquid    blood    i*  «»»  ipend  men  than  10..  for  an   achromaUelm. 

ibipped  with  tirigi  to  aeparate  tha  aemm.  At  manr  W  ll"i-  diameter,  and  sufficient  lent  to  nuki  u 

](  the  public  «laoght«ring  plaoei,  initcad  of  lending  aitroeTepiaoe  ginng   a  power  of  60.     Thu  m^ 

lhablaodtothealbnnien-maken,tha  uram  ii  lepa-  ■""Wa  jon  to  do  good  work.     Such  a  len"^™" 

rated,  from  the  clot,  and  lent  in  caski.    Blood,how-  reqoira  a  tube  Hin,  di»inctpr«od  20in.  long.  H»™r 

■    generallj  lent  in  ihallow  iron  rniali,  and  been  tmed  at  bort^mJ- in  tho  Ulhe,  then  haxBaod 

_._i_  ■.  1 :__!  _.  11. .  1-. .. —  i_  g„pfni[y  at  one  end  to  take  tho  leas,  and  at  the  '•">•>■  •»*  ■ 


mediately  it 


it  the  factor}-  ii 


eliord.  and  the  atieei  arranged  upon  i: 
»itha         


eaiting,  to  he  turned  down  to  take  a  tnbe  a 


tba  weather  thii  operation  laati  from  IS  Ic 


Ubonn.     monnlod  Jin    apai-t^  wi«>  a.  djaphra^wi  ,aaM  ^a. 

bot  coolneia  il  eaiential,  aa  il  alao  freedom  from    meter  aa  eje  leni..    Hidwaj  Mwaan  tha  ta»  Imi 
^h_4:„.      Ti..    u>.._    !.  •__.r..«.j  •.,.  .,^ii;_~    a  imall  hols,  i  diametar  of  the  or*  "U>  ■MNH  ■ 


n  front  of  n 


..... r--bed.    For  detaili  jon  mnit 

fU  to  tha  worki.'EasAB. 
r33Ua.]-HarmonT.-M7    but    tba&ki  to    tho 


3630.]— Telephooe  and  2BoUanHBts.—Hm 

talapbonee  eonpled,  one  near  harp,  the  ettw  n 

^        ^  iTar  in  aome  dutant  room.    Fa^B  tha  Imw- 

.wered  tbe  aboTe.  Doei  mittor  to  baae  of  harp,  and  yon  will  haarwyy  WMJ 
,  J.  lleapermean  8tainer*i  '-HaraonT."  founded  eaaily-in  fact,  I  know  no  axpenmaBt  as  ImiHil 
■  the  tempered  lealeF  1(  lo  1  think  il  too  difficnlt.  ?''*'**'?  Wepbone  a.  meh  a  on;  ai  ftia.  lartp« 
POOB  MuBiciiB.  I  repeatedly  attached  mm  talenhona  to  OahMma 

<^-idie  Dmmont     .mforma  _"  O-lta';,  that  .t_  »    ^^'^  ha^.-W.  J.  LiMCiMSR. 


n  petrolpnm  ipirit,  which  i»  right.     Healio        ,     _        ,       „  ■  .^ 

9Minecollai  and  (ocb-liko  praparationi  are    „  L336M.]-IJondon  CTnlwai^ 

IB  thing.     This  is  not  thp  caw.    Bflniol 


il!  find  all  tbe 


Mil  thi 


tha  aama  thing.     This  is  not  thp  caw.    Bflniol  or  »"?""' '^"^' "^'"".^'™™J?""H""jr^ 

beniine.  when  firet  prepcvr.>d    »«5  obtained  from  a  Cotendar  of  tfaa  UniTmity.     Wnta  to  thjBipj 

mixtnrc  of  bentoie  acid  and  V.r,.-.  but  is  qdw  chiefly  tf"  of  tbo  Uni»erpitv  for  a  oony,  a^  ha  ^^^ 

obtuofd   from  coal  tar.     Wholly  different    from  K"  o.""'    J"  <»"^1  to  "^  '"    l?fP^^«t 

b«.»ol  is  b«Diolino-tbe  fir.t  or  moit  volatile  pro-  "''"^••'l!"''-      X""*"  ■"",'*,  *HJE?'»^ 

ductottbediitillationotpftrokum.  Itiiamiitnre  -Ke^  (or  Degrw.  in  Soienoe  and  in  Arte    Sj» 


ofrariouihjdrocarbona  of  differmt  boiling  poinU  reqairo  them.-W.  J.  LiKCiwrni 
and  apeciGc  gravitifls,    cantsiniiK,    among  othan,        {;i;<541.]— Worm-Eutoa  Hormoalum  Caie.-I 

the  bjidridee  of  bntjl,  amyl,   audeapryl.     It  haa  a  gtronKl)-    rGcommpsd  a    aitunted  eolation  sf  tbt 

trolenm-lika  odour,  quits  different  from  that  of  «ommau  rooimern&l  carbolic  acid.     Turn  tbe  oom* 

jniole,  and  when  shaken  with  aa  equal  Tolnme  of  «ateii  part  npKsrds,  and,  by 

alcohol  of  00  percent,  it  sei>arat«a,  whareaa  baniol  iihotagraptier's  droppiua  lio 

treated  in  tha  Bamo  miuiner  y--" r-^.„  .1 —  ..  ,       .        ,.,.      _-i  ,  . 


sinris  Jmp 


iialle 


niform 


ientaffflof  c 


11  witb  a 


lib.  of  foodbeniol    ) 


mown  iDflre  IB  a  rimoKDce  M.ui  lor  moaning  gu)Tea»  j^e  Telaicope  "  ia  or  wai  publiahed  by  BlMki  jl  II 

^^  ^  ''^?^'!■        ,     '"»  ""/E"  '.P'^  ""I'j  »»»'"•'  »  oopy,  probably  Spon,  Sotheran,  er  «*■ 

howaxer.  the  .nbatitution  of  one  for  the  Otlwr  would  f^^  „^  t^^  ,  ,«»,a.hand  one.      ttiiiiit^t 

naan  faUnre ;  hence  my  remarka.- EoT.  ..  Qplica  "  ii  an  old  work  j  I  abould  think  a  BidM 

[834U.]— CllfTL-HaTing  been  away  in  N.  Walei  Ireatiia  would  be  far  preferable.— Obdsuc  TitU. 

Haa  pTBTentod  mr  oorreiponding  to  our  t»B<|;.f"  [S3S64]-Battory  Power.-To  Mn.  W.  J.Ltf- 

uma    wacka,  and  conapquently   1  am  now  behind-      ..^ v... 1.  — 3  _  . 1  fli._^  <*> 

land.     This  query.  I  find,   hae    been  anawered  10  '" 

'          ly  addition,  ^j. 


tore ;  then  tbe  diatance  to  boriioD   would  be  in-  I  j  .^y  rtonire  a  limited  _         „ 

creaaed  owing  to  greater  refrmotion.-W.  J.  Lis-     ^l  number  of  wirea  on'biS  ijd^    SonarfAl 
lAsrnn.  battariei  son  mention  aa  being  latoly  adn  ' 

[33604,1 — Honor    Dew.  -Can  it  be  that  hraay  |  good,  and  a  lot  of  them  bad.    Let  ma 


jew  ia  caoaed  only  by  inaecta  F  1  aaw  it 


pink. — '.HI a  BoBIl 
[33MM.]— Minora 


a  dirtj  brown  ooloui — not 


I.^irisa.l-CheiQlalry  —  A  TWy  gOMlbooktaM* 
mence  with  is  "  Eli^moatsry  Inorgaaie  Chw^S-. 
by  R.  Uddola,  published  by  Mnrlv,  Loadoo.  nu 
nit!  give  you  a  good  stnrt.  and  wImb  70a  ban  IM 


light  npon  theae  pinnta  will  I 

ramse.]  — Oranunar  .- 
"  Bead  and  Hark  "  mei 


abaenoe  ef  inflection, 

,  -  aoppoae.  Iho  omiiiiou 

of  tha  a  Id  tha  3rd  para.  aing.  prea.  indie  ibnt,  then , 
"  dare  "  la  11  often  written  "  darea,"  PeThape,  as 
in  the  verb  "  to  dare,"  there  were  once  nied  two 
forma— with  and  wiibont  tbe  final  a.  The  forma. 
"  wottetb,  wotting."  are  quite  correct,  only  obaolete. 
The  tortn  "  wota  "  I  have  never  aeen  before.— Rui 
CuAND  Biswas. 

[R336S.]— Oa*  Hetsr.— Tha  index  mnit  be  run 
lornrd  to  0 — not  backmrd.      li  it  a  dry  Or  Wet 


en  be  useful  tojC-,  —  . ,--. 

ige  more  practice.:. -W.  J.  LaMcaarna. 

[33667.1— OeologioaL—CoUaot  any  (OaBli  IW 
>">  «  yoa  may  come  acreai,  and  labd  thw  wilt  ttl 
,'?'™d    looalit?  where  found,  and,  aa  far  aa  ji  ■"'"- 


VTanelllto.  —  WanelUte 

„, It  il  niaally  either  of 

a  greeniah  cr  yellowiah  grey  colour.  I  have  Mveral 
apecimena  out  of  day  BJate.  moatly  imall  aryitala. 
and  1  find  it  to  be  eBsflutially  a  phoaphate  of  alumina. 
I  cannot,  however,  girayouauy  particalars  aa  to  tbe 
Dolour  it  would  give  ai  to  daya.  I  ahoald,  however, 
fiom  the  apeaimana  I  poueaa,  lajr,  that  it  wonld  be 

uielBiaaiacolonriDgagent.    It  is  aoajatimei  fonnd    [ooality  where  found,  and,  aa  far  aa  war 

10  granite,  hot  aU  Iliavo  came  ont  of  clay  lUta.-  ,  ^^  ^^-    n.„g  the  n>i  in  wUdi  found.   Tb» 
W.  J.  LiHCASTiB.  ^  p,^>,  ■•  Elemaotarr  TtazUwok  <d  Owlan.' 

[33600.1— Photographic— The    method    I    gave    read  it  through,  and  make  aa  many  Date*  aa  fM 
you  il  all  yon  requite.    The  impreaaion  of  thefronda    can.    Sea  if  yon  Ban  obtain  naoMa  of  I 
will  be  white  on  a  black  ground.    Of  oonraa,  tbe    poiaeu.     Name   IhoM   v«    -    -    — 
ooloorofthabackgronnd  wiUdependDpontbelength  "    ~    ~'~  ~~* 

of  eipoaare  and  the  amonnt  of  toning.  If  yon  do 
not  luooeed  let  ma  know,  and  I  (till  help  you. — W. 
J.  Lahcastxb. 

[336il.]— Kagnotlo  Sngino.— Jni(  the  infonna- 
tioo  I  vronid  like  to  reodve.  Beally,  thii  ii  too  bad. 
Ton  cannot  obtwn  tbe  power  you  wish  nnlaaa  at  tha 
opendilnre  of  a  greater  power,  and  yon  could  turn 
the  handla  of  the  nagnale^etric  nuiohine  tor  ever 


ige  then  in  order  o(  ■ _. .    _ 

Lyall'a  amaU  workon  "  OaoloiT  '  (abo^  kj.  UlM- 
wardi  obtain  LyaU'i  '*  ElaBanfa,"  and  any  M« 
good  geokyieal  work )  but,  amA,  yen  wHl »  ■■  ■ 
geologiat  in  a  day  or  a  "■■*  ■■■■■■■l»  l»  »  B&li^ 
— W.  J.  LaMc&ariB. 
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Bm  HuBg,  «adi  C  U  }  the  C  bslow  it.  Cnt 
a  bouda  the  IntanuJ  depth  at  the  pipe,  and 
to  Uia  ndei  of  the  Uook  j  bow  rat  the  buk 
nt  boardi  the  eitanal  width,  uti  iloa  on 
Pnpkre  fionthj  mttinx  the  lip,  bordliac  it 


I 


uide  (A.) ;  ffln*  on,  fceenns  the  lower  tide 
looth  eucUr  lerd  with  the  top  ot  the  bloek. 
I  out  lb«  put  that  eorare  the  throat  of  the 
■aktngitaTrnwith  the  throat  all  roDod  (B). 
meaai  the  block  ie  Tirttiallr  made  lerel  wilh 
it  of  the  pipe.  TauUj  make  op  (O  u 
nd  fix  it  on  a  trifle  balow  the  bloek  h  i* 


i]— Saab,— I'Tom  jonr 
or  friend  toffera  from  "obrouo  enema." 
lare  had  ooBamotiallj  for  eome  jeara,  and 
d  UiB  beat  of  adTice,  hut  apparentl;  ot  no 
e  the  raih  aeema,  nsdar  medioal  treatment, 
waa.    I  have,  howarer,  obtained 

from  taking  "Clarke'e  blood 

and,  althongh  I  twrer  oare  to  reoommend 
nedicuiei,  rat  thia  one  appean  to  merit  a 
andabon.  Tr;  it.— W.  J.  Lahcastib. 
>.]— Mtarophona.— It  would,  and  to  tbie 
t  la  doe.  Anr  aimrla  ooaple  will  behaTo 
i  moutened.— W.  J.  LxsciffrEo. 
'.J— Anoient  Lltontars.— I  thatik  thoae 
en  who  have  »  kindly  replied  to  my  quRrr. 
buns  able  to  n<n«nra  aw  of  the  papen : 


lai£'r 


,  one  which 


il  ther  know  of  a  work 


e  reqniiad  inacriptione,  and.  it 
,  one  which  wonld  aire  information  ai  to  the 
of  dedphennratL-^HNsr  Spftiani,  I^rnn. 
1.1  —  Commiuiloatioi)  botwnn  Two 
-Carry  a  ipeakios  tnbe  tbrongh  tbe  oellan, 
nto  each  abop-  By  all  meana  naa  a  tuba. 
hone  will  ba  IroDbletonia,  and  mnch  leu 
.  in  your  eaie.— W.  J.  LiNCAffriB. 
-J— Tha  Comet.— The  itranger  haa  not  yet 
ad  It  wue  to  ahow  itialf  here.  StiU,  aa  the 
laie  firetmBO  much,  I  anen  we  may  aee 
let  by-and-by.  I  am,  howexer,  lorpriaed 
one  earn*  yet  to  have  noticed  it  hero,  more 
^  ea  tha  American  papen  haye  an  aooonnt 
V.  J.  Lakcabtsb. 

.]— Vorth  Pole  of  a  Manet.— Aooordiui 
>m,  wa  miut  call  (be  real  Kinth  pole  of  a 
ite  north,  for,  ag  it  points  to  tbe  north,  it 
t  abanrd  to  dnb  it  aontb.  Tbe  point  baa  no 
on  the  telapbana,  for  it  does  not  matter 
ay  the  enrrent  eoee- in  fact,  aometimaa  the 
■■  traTsllinr  bolh  wayi  at  the  lame  iuatant. 
LaHcAsnit. 

.]— Iiatho  OaatlDga.-If  H.  AIliBgrbam  can 
"  »™  pattema,  any  of  the  firma  adrartiiing: 
will  make  hie  castinga  at  abont  lid.  per 


irened^thia  plan,  and  bare 

my  lathe.    By  making  yonr  own 


t  joar  reqnin 


iid  trith 

[I  the  forma  owd  ^  ..™,u,ud  ouuk".  luii 
for  the  two  haaditocka.  alide-reet,  and  band- 
tot  will  probably  weigh  abont  Mlb,  for  a 
e.— Obdbbio  YrTiL, 

.]~Bptarr  Pomp.- There  are  an  immenia 
-'■'■■ '  -■--' —     That  aketobed  here. 


M  of  the  nmpleet,  and  parhapa  most  effoc- 
u  known  aa  Enrard't  or  Graindl'i.- Jan. 
J— 1*5?  ,9«nk.-Conpling  two  cranka 
•aaa  treadle  cannot  aire  any  increaae  of 
ii»aaa«tedby-JaokofallTradei."  (Can 
ba  (nrifuul  '-Jack"  rariTodP)  The  only 
» IMned  by  aaos  two  cranki  in  tliia  manner 
lanfalaaB  atrain  npon  the  treadle  [if  tbe  bed 
■■"*""•)  when  the  operator i» atandiog 
MMd  M  it, — A.,  LiTerpool. 


[8SB6t.]-I.Btlio   Crank.-It   tha   cranka    wore 

Ciad  oppoaite  each,  other  the  utTaDtaoe  wonld  be 
t  one  wonld  be  in  a  pasiLioa  for  work,  while  the 
otbar  ia  not. — J.  E.  Flotd. 

[33Sfli.]— LathO  Orank.— At  present  the 
yon  are  only  able  to  use  yoni  feet  during   faolf  oF 
eacb  rBiolotioQ.  tliB  moniBntnra  stored  in  ths 
wheel   dnrioff  moh    half  carrjine    it  through 
remaininit  bitlf;   bnt    if  yon  nsa  a    doabld-thi 
orank,  with  the  cranks  oppoaitB  oanb  othar.  one 
the  other  of  yon  will  be  eierting  a  poBiliio  action 
dnring  almoit  tha  whole  of  each  rcTolation,  whereby 
tbe  treading  will  be  aomewbat  eaiier  and  more  cTea 
and  yon  will  be  able  to  ilriie  the  lathe  at  a  mar^t 
slower  epeed  withont  its  stopping.— J* s. 

[33SBB.]-I.erdaii  Jar».-lt  is  moat  likely  the 
rlaaa  a  not  enitaUa,  or  the  foil  could  not  bnt  be 
good  for  tbe  pnrpoae,  if  it  ie  tin  at  all.  1  think  the 
beat  form  o(  jat  la  one  without  a  oarer.  The  ball  ia 
enniorted  on  a  oentral  wire,  bent  into  a  ring  at  tbe 
bmlon  N>  aa  to  itaDd  inaido  tbe  jar.  Do  not  carry 
the  tinfoil  too  higb^  and  corer  tha  eipoaed  glaas, 
and  abont  Un.  of  the  foil,  with  ahellac  or  aenling' 
wax  Taraieh.  See  that  the  jar  ia  well  dried  and 
dnated  before  need.— J.  E.  Floyd. 

[83695.]  —  Iieydea  Jara.  — "  Jobn-O'-Oroafa  " 
jara  are  ooyered  too  high  np  the  neck  with  tinfoil,  or 
the  gtaia  ia  bad.  At7east  2tia.  ahoald  be  left  an- 
ooToed  below  the  neck,  and  thin  part  ihonld  be  well 
wiped  dean  and  dry  before  using.  The  glasa  ahonld 
not  be  too  thin,  and  mnat  be  withont  a  crank  ;  green 
or  ooloniad  glaaa  will  not  do.  1  heliere  dii 
heat.— HiSPliL 

[3S6eS.]-Fowdwed  Wood  Charcoa: 
had  better  throw  the  entire  maia  into  wal 
abont  the  boiling  point :  then  >tic  freely,  and  ^iov 
the  hearier  particlea  to  anbaide.  By  weighing  tli< 
reiidne  the  amoant  of  a^Iuiiiture,  poaeeeaed  of  d 
denaity  greater  than  water,  will  at  once  be  appirent. 
Theremay  itilleiiatotherniatterf,  boweier.rangiaD 
in  ipeoiSc  graTity  between  that  of  charcoal  and 
water!  and  tbew  nnat  be  soarched  for  indepen. 
dantly  at  a  nbMonent  ataoe,  if  neoeasary.  The 
primary  eaiimaloM  tha  apeciGc  grarity  of  the  ana. 
peoted  material  wonld  anffioe  to  detect  adulteration  ; 
bnt  I  nnderatand  W.  Foator'a  real  object  to  be  tbat 
oC  rmnoriag  the  qncationaWe  praducti.  Ia  a  critical 
caae  I  abonld  eiamlss  chemically  for  mineral  mat- 
tera.— Donous  Bcoffelin, 

[33800.]— IliDaii^on.—Proiided"Stoam'»"  en 
gine  ia  worked  by  an  ordinary  alida  ralre,  be  cai 
make  it  work  expanairely  by  giring  aonie  lap  to  thi 
alide  ralre,  and  (pr«bably)  angnlar  adrance  to  the 
eooentrio.  It  will  ba  oeoeaiary  to  bare  a  new  Hiide 
Ta]ra,and  perbapa  it  will  be  impoaaible  to  expand 
foraomnahaa}of  the  stroke;  but  it  "Steam  "trill 
Band  eiie  of  tteiam  and  aihanat  porta,  and  apaoea 
between  them,  amount  of  trarel  of  alide  valre,  and 
atroke  and  diameter  of  piston,  I  will  let  him  lioow 
proportioDi  ot  a  ralre  to  comply  aa  nearly  aa  pos- 
aible  with  hia  wiihee.— .Ta^i. 

t33eoa.]-BtrBlgtat  Topa.-Wcr8  I  so  affected  1 
should,  eaob  night  nud  morning,  gently  mh  in 
liniment,  made  np  of  equal  parts  of  tiactnreof  iodi 
andoliraoil,  with  apiece  of  Bnnnel  ortponge,  taki. 
at  tho  aame  lime  inlcrnallj  about  Igrs,  ot  iodide  of 

Staasinm.  diaaolred  in  water.      Yon   might  in 
rtnigbfs  time  reat  for  a  week,  and  then  renew  tb 

I  attack  Dpsn  the  anmly  membora,  continniaa  such 
Sonne  for  aereral  months.  The  question  tbat  occni 
to  me  ia,  bare  yoa  ever  had  aoHla  rheumatian  P- 
D0U01.AS  ScorpiBN, 

,  [33801.]— Thela  DolpMnl.- In  No.  019  of  the 
Enqlibh  MacHAHif  1 1|  aery  SMS  1)  I  drew  attentio 
to  tbe  magnitude  of  this  etar,  and  in  No.  651  Mi 
W.  8.  Franks  confirms  my  obsanationa  of  it  bn 
doea  not  attempt  (o  "  acconut  for  its  in»isihility  ; 
indeed,  we  both  seem  to  hnTc  sees  it.  and  estimate 
it  about  fllb  magnitocio.  The  ■'  Ji.  A.  C."  gives  it,  _ 
heliere,  of  1)  magnitude.  Altbongh  tbat  cataloKue 
ia  by  no  mean*  a  good  authorily  on  star  magniludea, 
each  a  large  discrepancy  is  curious.— Mac. 

[33800.]— Poraplmtl on. —Bathe  tho  aorfaco  of 
the  body  freqnantly  with  tepid  water  containing 
abont  a  qnarter  of  a  pint  of  rineg-ar  to  tbe  gallon, 
and  wear  flannel  {fraqnently  changed)  ne:it  the  akin. 
Do  not  smoke  immoilTntcly,  and  by  no  means  seek 
to  check  the  eSeot ;  such  a  course  might  involve 
aeriona  bodily  diatnrlianco.  Also  take,  now  and 
again,  a  large  tablaapoonfnl  ef  castor  oil  pooreil 


aoQpbol 

earelDtly    angmented  trith''a  farther    addi 

cothe.     In  uia  wa  '"  "   '" 


ithei 


.._   of 

way  yoa  will  find  the  drug  go  down 
gteawd  oyster— and  with  scsrooly 
"  "■  John'sWood. 


— bonai.a9  f 


. .-teat  edi 

Britiah  Pfaarmaeopu'la."  The  preparation  is  that 
of  tha  "Syr.PMTi  fhoa.  Co."  (in  ".log  Lnim" 
terminology]— tbat  la,  tbe  "oooiponnd  ejrap  of 
iron."  It  ia  rery  aaaily  decomposed,  and  should  be 
giren  either  alone  Or  merely  with  the  addition  of 
distilled  water.  Tbe  doae  for  an  adult  is  about  a 
large  teaapoonfnl  tbrice  daily,  ofltr  msi!),  aa  with 
arerj  preparation  of  iron.  I  shall  be  plrased  to 
obtain  tbe  formula  for  you  if  you  wonld  like  me  to 
aacertain,  and  will  adrerliaa  yonr  address.- 
DocOLAa  ScoFTiRN,  St.  John'a  Wood. 

raSOia]- T«a.— Do  von  poasesa  steam  at  a  (empe- 
ratnre  not  lower  than  =12  Fahr.  ait  lib.7  If  ao,  the 
problem  ia  simple,  for.  if  yon  pasa  a  current  ot 
it  into  any  reaari  coat     ' 


gestod  tea,  tbe  liquid  will  qoicUy  be  raised  to  the 
boiliag  point,  and  in  this  way  fully  clhaast  Uie 
leares.— DouQLAa  3 coffers, 

[33eiS.]^DiaeBae  in  Fowla.- The  effeeta  ara 
probably  due  to  an  orertoaded  "crop,"  aa  with 
rugged  bits  of  stone  or  nails,  T  shall  be  pleased 
shortly  to  contribute  a  short  paper  relatiVG  to  thia 
auhject,  and  one  dealing,  moreoier,  with  a  novel 
ayatem  of  wholesale  poisoning  of  fowla  which  I  an. 
douhtodly  detected  last  year  while  acting  aa  ohemioal 
aSAistant  to  the  public  analyst  for  Poddiniiton. — 
DoDOTJS  Si-'OFFSBS,  St.  John's  Wood. 

[IB621.]— Wheel  Soaring. —Any  ot  the  follow- 
ing books  would  suit  "Country  Snbscriber*' ! — 
"  Elements  of  Mechanism  "  (Qoodere),  "  Haohins 
Doaiga  "  (Dnwia),  3*.  8d.  each  ;  or  ■'  Machine  Con- 
struction "   (Tomkina).  2    »"'■    ' '  •— '    — - 

pistes),  2e.  6d.  each.  Alao  " 
nism."  by  WilUs-tbe  Brat 
gearing. — Jan. 

[IMWaS.]— Boat  Building.- 


Principles  ot  Maoba- 
Bcientific  treatise  on 


"W.A.E." 


proposes 

._    _„ ..      _     .__      ..    „      .   .     Make  the 

bottom  first,  fii  tbe  stem  and  stern  post,  then  work 
the  eidea  round,  QsLUag  them  to  tbe  edge  of  the 
bottom.  The  bottom  sbouldbeot  inch  fir,  with  ledges 
Sin,  by  tin.  Bailed  acroaa  inude.  The  jointi  of  the 
bottom  may  be  either  tonftned  and  ffroored,  rebated, 
or  put  tw°thci  aqaare  wifii  a  batten  orer  the  win 
inside.  The  latter  ia  eaaiaet  forona  not  exparieooad 
in  carpentry,  and  ii  more  Ukel^  to  prore  waterHriit 
if  both  batten  and  joint  are  painted  with  thick  wBite 

Caint,  and  a  atrip  ot  brown  paper  placed  under  the 
atten.  When  tbe  bottom  ia  made  aud  cut  to  ahape, 
work  a  strip  of  3iu.  by  lin.  Gr  all  round  the  edge 
between  tbe  Wgea  :  thia  will  tbickpn  tbe  bottom  np 
and  gite  better  fnatening  for  tbe  sides  :  these  sbould 
be  ot  half'inch  atuff.  and  if  diridod  into  H  or  1  atnkos 
will  require  timbers  to  stiffen  tbom  ;  these  can  be  of 
ash  or  oak.  Work  a  grown  knr«  8  or  0  inehea  np 
the  atem  aud  stem  post  and  15  incbes  along  tha 
bottom,  and  smaller  knees  alomt  the  aidea.  The 
centre-bonrd  caae  ahoald  bn  Siod  at  the  oontre  of 
tbe  length,  and  the  beat  form  ot  centre-board  ia  one 
hung  at  the  lowar  fore  corner  oo  a  bolt  vrhieb  paeaes 
throngh  the  caae,  tbe  after  end  being  raiaed  aud 
lowered  by  a  line,  chain,  or  rod.  This  form,  it  will 
be  readily  seen,  will  jump  up  into  tbs  caae  if  it 
strikes  the  ground  when  sailing.  A  puntof  tbia 
description  will  go  rery  well  to  windward  with  the 
centre-board  down.  The  beam  abonld  ba  quite  1ft. 
for  anilinB— Sin.  mors  would  bo  bettor.  Fasten  top 
oE  centre-Doard  case  to  one  ot  tbe  tbwnrts  to  stay  it 
aud  prevent  working  and  consequent  leakage.  It 
yon  cannot  be  aura  of  watertight  jointa,  aecve  all 
like  the  joiuts  of  the  bottom  with  paint  and  brown 
paper :  it  will  aara  considerable  annoyanoe  atter- 
wardB.-A.  B.  H. 

[»3e2S.]— Boat  BalTdinE.--Tbe  following  aketch 
perhaps  may  auit  "  W.  A.  B." — it  anawered  all  I 
wanted.  I  have  made  two  of  thorn,  and  built  them 
without  mould  or  templates.  Draught,  with  11  or 
12  stone  on  board,  about  6  or  7  inches,  earryinx 
between  60  and  7U  aqttare  feet  of  Bail,  lift.  long. 
3ft,  Sin.  wide,  ISin.  deep,  SSin.  deep  from  top  of 
combing  of  hatch,  stem  and  atom,  both  alike.  A  A 
conaiat  of  two  pieces  of  Sin.  elm  pUok.  Z(t.  Sin.  x 
Ria.  aactian,  abown  at  B  B.  strokes,  L  L,  two  boards 
good  tough  spruce,  lilft.  x  Oin.  x  )in.  MA  atraka 
to  cover  joint,  left.  >  S  ■  \\n.  tbe  twolarse  boards 
being  put  together,  bat  with  tie  pieces  inside, 
1.  3,  3, 1.  5.  The  koal  consists  of  a  piece  of  spruce 
IStl.  "Un.  X  11,  carried  right  throngh  and  spiked 
npon  A  A  st  D  U.  The  deck  and  bottom  are  anp* 
ported  and  filed  to  filleta  liin.  ■  jtu..  tbat  ran  all 
around  R  BBB,  and  along  the  sides  of  keel  and 
gunwale.  S  S,  Theae  are  chamfered  on  their  iuaide 
edge,  thoae  in  the  bottom  to  form  a  lerel  with 
bottom  keel  inaids  for  tbegratiaga  to  rest  upon,  and 
the  three  centre  tie  pieces  and  rail  are  screwed  on 
to  carry  the  thwarts  or  seats.  E!  Fl  ia  tbe  combingof 
batch  ;  centre  from  duck  Stin.  high,  cut  away  from 
back  aa  shown,  tbe  back  being  &  or  7iu.  hig^.  1 1 
is  a  rail  3io.  "  lin..  and  3ft.  long,  of  oak  or  rook 
elm,  live  ash  welt  supported  npon  blocks  of  deal,  elm, 
or  oak.  llin.  clear  oS  deck  and  free  of  gunwale 
combing.  Abont  lin.  through  the  centre  of  this  ie 
a  hole  for  the  brass  rowlotka,  K  K,  tbe  ends  abont 
Jin.  diam.  My  idea  for  this  pail  was  this  :  I  had  an 
idea  that  my  pnnt  would  Qoatwhen  filled  with  water, 
and  being  porticnlaily  fond  of  water,  but  no 
Bwimmoc.  tbat  if  1  should  meat  with  a  spill- for  I 
am  rofy  rentoresoine- 1  should  hare  something  to 
bold  on  by  or  make  myaelf  fast  to.  Twice  this  stood 
ma  in  good  atead  iii  deep  water,  for  once  oat  with  a 
friend  it  waa  blowing  very  hard.  I  was  aitting  in 
tbe  ataerxTo  ■■  all  sails  set.  The  motion  of  tha  craft 
did  not  suit  my  friend,  and  he  tuaiatad  upon  tho 
sails  being  taken  inand  pulling  in.  I  obiecled.  My 
friend  made  no  more  to  do  but  jumped  up,  taking 

of  my  hands,  although  I  beg'ged  oE 

_  ._     _    .       _    11,   he  not  knowing  one  sheet  from 
tbe  other  or  how  to  work  them.     He  got  confused, 
'    >nd  proceeded  to  claw  the  soils  dowa 


le  bad  ac 


S  water  anfL  ttiB  un^.  \  3nlt  -, 


clntcb  for  and  canght  the 
iraa  oror  wo  went,  about  a 

He  was  a  good  swimmer, 

I  struck  ont  for  shore.  I  went  down  a  little  way. 
.  eonld  not  go  far,  for  I  had  always  a  painter  fast 
my  waiet.  and  to  this  rail,  with  acme  three  or  fau.c 
da  of  slack,  1  tamo  uD,Wt<iHi.<nw™i. tit "w^** 


irtfin.SiQ.tL\i 
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btW— irooH  hy5.''  H»"Wa"lof  nn-  lo  Wrr)  it. 
bat  «iU  ktektair  ud  beepfHr  b  jtood  look  ont  ( 
■HBfid  lo  knd  M  Mxra  «•  anil  mthin  20  nrds  of 
b^.  I  pot  to  IS  atrntn.  u  1  U'l  m/  frifjA  bad  t« 
flod  MV  MBM 1  nUa  dutant.  Mt  frieDil  pvfsmd 
'VaDdaff,  1  ridlor.    Tb«H  tbUi  1  faiTs  teoBdntvfttt 


whMont  "trotiinff," 


rdabii 


inr  I  WMcapianfbTtbttfaoiijrht" 
d  in  IsBping  np-all  of  a  ndiiM 
BM  ia  tkkiB(  la  tba  tiaal  and  dab 
■nd  I  wtat  tknagb  Um  atnre 

ie^«nl7  w«bad  Dsaail*.  Wbeeoottboot- 
t  (oaiul  it  nsefnl  tor  atufting  tn}'  puilioB 

ovinirfTom  th>  bottom  of  pnQt  OFibovioir 

■*  bMtd  br  makiDtr  fait  bf  a  lone  line  Irom  land, 
WMM  m  aOQld  not  aneboT  mil.  the  run  and  (all  o! 
m§  and  onrraDt*  brinr  awkwaril.  Tba  ri^  was 
■pritKit,  ai  abowD  in  t'iir.  1,  wllb  jib  bdcI  roreanil, 
bat  I  think  a  itniuail  mora  eaailr  naaaged.  Do 
aot  baild  it  ahiirp  as  at  P  P,  but  orer  a  pieca  of 
board  put  Lnatraaatha  ooDtrs  and  a  eood  aweep.  as 
at  QQ.  Inatiad  of  putlin?  aoUd  kwl  put  tin> 
boaitUaa-afaown  at  CC.  and  block ofl torivxw  tor 
poor  bottom  baatdL  audailoirtbaiitaaOiBatfanwih 
aiat  FiE.  t.  My  tmt.had  ntUhar  luHoB  boai^ 
Bor  ton  ^boards,  tnti  (win  tlio  mil  at  aidai  I  ban' 
bonff  oatballaat  la  tbo  abaiwof  afaa«  •!  Msd  wban 
■mliiag.  Tba  tU>a  far  the  maat  iru  tbuoabtbe 
fcont  of  forward  tbirart  and  down  to  kc«l.  >I  H.  Tbe 
batton  mu  boardod  iliagaaall^r.  aa  ahown  at  dotted 
liM,  bom  keal  to  atriaku  or  bilro  piacoa,  Iba  raddpr 
aUnxd  in  piatia  and  brans  with  ;ako.  Tbe  acnlli 
mtMoadsof  piiie7fl.  ti<a.  ■  ain.,nakmi{  twocntai 
oewn  finm  i  one  aid*  lo  i)  on  tha  oppoailo  aula.    Oa 


[XKW.i—m-ring.-l  iDppoaa  thp  dirinif  in  thi« 
tare  mpana  takinir  baadm.  IHTinc-,  In  the  itiict 
wn"o  of  Ihfl  word,  niuais  WngiBB  qo  tohrtaiieM 
from  Hio  bottom,  thfl  ej-es  brinr  i"  "  "■'  '  ' 
«bould  be  (art  hehisd  the  earl,  tbl 
flbeet.      -  '-     '  -       ■         - 


r  ot^a.  Tbe  hands 
nld  be  (art  hehisd  the  earl,  tb«  ebio  tonehinv  tbo 
•It.  anittbefiB^ra  toarhtOf  abnre  tbo  haad,  the 


baadert  that  ftilfil  all  Ibree     Moet  keap  tba 

bi(tb.  andtbeannalow;  tnanr  band  tbe  tr^  at  (be 
bip  )aint,  anAiaon  at  ihe  bneaL  Wbeo  a  psraon 
koBpa  bii  bandilo«tt»  baad  rMciTi^e,  aa  it  eaten 
tbawater.  a  banir.  beetnua  tlia  anus  are  not  thetc  to 
bnak  lfa«  (iirface.  Tbn  baoiliam  not  there  lo  iret 
tbareqnIrsdpMitwii.  'mt  to  nre  tbe  b«jl.  "Iaw 
fitadmt ''  would  Gad  fsw  if  any  person*  who  would 
take  a  header  from  a  KTeat«r  beiffht  tbiU  100ft.,  aod 
iiDna  witboot  their  huidt  alxra  their  hpad.  "  Am- 
phibian "  is  iinJCe  riKht  when  ba  aa^a  that  tha  tnm- 
iBg  of  tba  hand*  bring!  t)<ebnd  Dp.— D.  Snooks. 

i;33e2S,J-DlTtiia  -  ""Uw  9<  .'.  .f  is  able  to 
0ft,  and  allow  li<   '      '    to  ilrik     -     '  wnlcr 'first, 


i|  :*Uft.  with- 


baaidre,  th«  a(lv.ir.>  ffered  bi   -  >,aD<]imBcb- 

iuf  tbo  bottom. or  1-  .    it)otint>.  Ltrr,  arit,and 

tbna  alao  proter.i ;  1 1 '.  '  uad— Ni.  llriHO. 

[raml-Divin  .-  :  -m  obliifBi^     .  ■  imphihian  " 

*'  Gjmcrack,"  bow  ■-  iats  darl  ;  it   irretricv- 

band(  before  the  b  .<i  n'  taking  .  '  uIit,  and  pro- 
ceed! to  girs  an  inBlnnfi>wh»ffea  diFo  (notaheaSar) 
wju  takoa  fn>a  a  bagbt  of  lOWt.  without  injor;, 


tba  Ma.  tbH*  ii  a  aboo  eonrirtine  ot 
Ilia,  tbk*,  tonwad  apon  front  torfc 
tor  Am  tar  ipTlta,  X,  and  pillar  rod  with  atrip 


Ilia. 

toward.    Inaiid 


IB  front  for  forward  aoaibinr 


^tSTmu 


jean  for  Mltao^iir 


tatitontfoiibooUni  and  ealln?,  and 
ontfof  apleanratrip  wtth  tonroobear.  _ 
pat  toiMbar  prindpaUf  witb  anwwa;  bolaabered 
and  MBo  Miaffln  oil  and  StoAbolm  tar  dnppti 
late  tba  bobi.  All  JoinU  pand  with  the  nme,  and 
aU  iUrtlni  aatnratcd  wilbr  the  lame  pnt  into  tbe 
lolnta.  After  it  waa  flniibad  I  gave  it  a  Bood 
ilnailim'  ontalde  and  In.  sioept  the  teati,  eombing. 
Boat,  and  lonll*,  with  I  Rallu  iraa  tar,  Ijint  boil^ 
tH,  1  plat  paraffin,  and  1  qnail  ol  tnrpi.  Bnild  wbera 
itwillba  tboroagblj  drr,  and  go  over  it  with  tha 
abon  a*  arenlf  and  aa  flnelf  aa  jon  ean,  allowing 
tt  te  dn  amy  time  for  a  day  or  two— gire  Atb  or 
iixeaala..  Paint  the  other  part  to  nit  poonelf.  In 
aaa  aldo  at  tha  bow  I  bored  a  hole  and  pnt  a  eork  in 
n.  TUi  waa  tor  emptnnir  oat  the  water  wbieh 
Itakal  la  or  waa  abippMC  Hlca  berer  Isaked,  and 
aftir  hatfaw  it  aocae  7<an  I  parted  with  it  for  more 


and  the  haoda  did  not  enter  the  water  firat,    T  do 

not  ffi\  bow  theee  two  tfaings  aro  riKonoilahla. 
Wtaat  1  want  to  know  ia  tbii— would  the  itapaot  of 
the  nnteriiuiiafethe  iikiiJI  if  a  header  ot  an;  heifcbt 
wera  tnken  witbont  tliD  haodn  being  plnoed  in 
front  of  the  band  — i.f ,  do  tbo  bunds  make  a 
bole  for  tbe  b?nd  to  enter?  As  1  isid  in  nif 
orig-inTii  quprj,  I  incline  to  tbe  opinion  that  tlio 
othir  re.iwua  nre  Ihoan  B-bicb  caose  the  position  in 
qnaaiif'i    *"  \^  f-Iti""  iovFirinbly  aunmud;  and  I 

ma;   :>'.  J   r.:. r.---t' .  .    tho   hands  are  tfaerehv 

reaijii.i  iment  tha  direr  is  in  the 


fasaao  l-8pootaolaa.-If    "Optic' 


deairca  to 
them  abso- 
leir  normal 


satins  pnai  ■ 


than  the  atafleoits 

•oittf  aaoh  a  tblait,  -_.».  _■«.,  — ~  ..—  -~>» 
Kbonl<eiflor,eit.  Tba  malarial  aliocelher  atood 
■tlaabMtjei:  it  was  bnilt  in  m;  bedroom,  and 
B7  Milbbonra  knew  nothine  aboat  it  until  I  took 
M  Uw  wladaw  and  hnnched  it  oat  onr  tha  roof  of 
NN  waihbonaa  and  into  mj  jrard  one  Bi(bt  batwean 
ftaol  10  •'etoek,  pitch  dark,  not  a  light  to  be  aeen, 
aalU  tba  aaisbbonra  were  f  rishtaaed  to  death  nrr 
■aarij,  aad  oame  ont  to  see  what  waa  tba  nattm:.  I 


retain  tbe  osa  of  bis  ere ■ 
lata  rest  antil  thej  hai 

stienrth.    Thebaatandi      .         

ait  in  Bilai^sned  room  for  aereTBl  wnk,*,  nod  wub 
tbe  aj^eafreqnsntl;  with  cold  olaaa  Rnter.  Alloagbt 
to  do  thii  ersn  momiog,  whether  the  esM  are  wiwk 
or  net.  To  do  it  iiroperlj  dip  t!>n  fnc>*  iQto  tbe 
wasb-hand  basin,  witb  the  area  closet),  and  open 
them  under  watei^-ot  conne,  aloae  th<'ui  hof ore  lift' 
ini  the  faea  out  of  the  baain.  Tbii  eyes  suon  orow 
aaouslomed.  Tfaere  most  be  no  loaji  in  tb?  wutir.  If 
"  Optio  "  oaonot  leare  his  work  hu  Diujt  ipnni  his 
aria  all  possible  aroidable  laboar,  and  nliould  tr;  to 
obtain  some  tanpomr;  employmeut  that  dots  not 
reqoira  eonataot  ueo  of  the  sfes,  Afbir  ba^im-sa 
'  boara  ^re  the  e;ea  an  abaolute  rest ;  neitbiir  nad 
1.  ._j int  wear  «pccla4!io^  exoep' 


Dor  write,  andonnc 


tMd-aiaad  punt  in  m»  yard  nady  for  aea,  and  tbej 
AtM>a«t    it    "Jtti-t   CoUnZ-^iCK    or  *lt. 


r.  tinted  slaaaea,  a 

twioa  nesBal  tin^  bine  or  green,     t  Ui^  tu< 

taireonamatmarot  insmling  the  ertDiug' 

into  tbe  Dountry  wWe  tfaere  is  pkutv  of 

I  eoloar  pleasant  to  tha  flTOS— and  to  kee; 

I  iltadily  fixed  oa  Uie  graaa  and  sbnhs.  •. 
ing  borne  aroid  laa.  Eltbsr  goatrsigbt 
teioun  vn  a  iaik  non.    a^ocCA  Uia  ei' 


weak  then  go  into  a 


Bjmea'a^'  aommnaicBtioB  on  "Clobt 
BraaaicM  "  I  bare  aansiaed  a  anmber  of 
fiad  that  tboia  wbieb  da  aot  form  beads 
of  all  aliapaa  and  I'w^  at  tbo  roota  (wU 

ba  said  ''dobbinir"  allaied  to  by  hi* 

theaa  lamps  cat  np  firm,  somewhat  ID 

wbilst  other  are  io  a  rotten  etate.  but  I 

erab",  a*  meatioaod    by  "  G.  J.  I 

tioD  that  a  gardener  tells  me  that  tt 

..   D  plenty  of  freab  lima  and  salt  at  t 

of  eeaaoD.— A.,  Liverpool. 

.]— Bepalrtag  a  Vioo.  —  To 
qnirer  "  over  tbe  diffienltyof  obtaining  ■ 
-rice  witbont  the  Ube,  M  bim  look  at  I 
iketch.  in  which  A  nprwanta  tbe  acrew, 
Thich  a  strip  of  inon,  B  (oroas  seetioo,  C 
'     This  strip  caaatitDtea  tfas  tata 


File  w 


I  all  round.    Ki 


Driraoi 
Seraw  oat  ttie  ae 


1-iain.  projeoting  all 
laly  prepared  bibe  orwr  me  aert 
>nta  a  enaa  saolion  of  Uwaamsf* 
tbe  cap;  P.  AU  parta  of  eeata 
and  no  BTMoe  mnat  ba  sofsrrd 
r,BDdltetiuliamly( 
you  mnat  hara  a  prottl 
utn  mrne  cwsn  Drass  filioga  and  sonw  poa 
wet  the  inmde  of  tba  not  with  wato,  si 
ftlineis  and  flux  Inaide.  Don't  be  spaii 
nioiotare  looks  nthar  more  than  it  adosl 
fniod.  Do  tbe  eama  ODtaidft  whrs  tbi 
driTPB  on  :  then  iaebMe  thaiAaloiapip«i 
roand  witb  iron  wiia  to  keep  it  toga^i  < 
the  fire.  When  the  lapeelii*  begnii  ts  p 
torn  the  whole  round  in  all  direotionah>t( 
lOmia.  I  keep  on  turaing  antil  oaita  eti 
rest,    UyoaliraakBr --■ 


nut  will  appear  almost  ready  for  use.  JU 
ness  inside  the  threads  can  easily  bo  rsn> 
aertiog  a  ateel  cntter  in  a  bole  driDad  ea  I 
the  screw,  and  protoeting  Uie  end  of  lbs 


be  conaeeted  to  the  mandrel  of  tbt  lathb 


u'Sfinb 


caotb 


being  filed  upti^iaaidapi ,, 

•alter  ia  dropped  in,  and  it  is  brusd  o 

larcoal  fire. — A.,  laTerpooL 

CB36M.1— Fi«aanra.--Tba  diSersace  i 

■  tbe  dome  aod  at  tbalwttoai  of  the  Git 

10  to  tbe  weight  of  water,  and  is  bat  tr 

eraage  were  attaobal  fltt.  bolow  the  tnt 

water  it  would  indioata  aboat  SUb.  per  i 

more  thaa  one  attaohod  at  tba  sei&i 

[33054.]— Proaaura.— Tbo  preaniTe  is, 
greatest  at  tbe  bottom,  on  acooont  of  ft 
'he  water  npon  it,  while  tbe  dome  on 
he  presBore  of  tba  steam.  Tbe  dlBaraaei 
X  the  poiets  ORTned  depends  upon  tbe  d 
riter.-J.  E.  Flotd. 

[3366«1.]-Kowiag.— In  the  firsbplMa 
ihonld  be  earsfol  not  to  driaX  BOto  H 
lately  reqoires.  His  food  aboold  eoas 
'ii^htty  nodecdooe.  with  plenty  of  rsf 
ybread.  It  is  also  aaoaaaantbat  W> 
a  meali,  and  hia  eiaroiaB,  aod  bi*  daip 
nossiblB  at  resular  boaia.  SoagaAy,  aa  I 
he  ahoold  not  allow  himaolf  awca  tfta&i 

Iwd  take  a  brisk  w^  «r  nu^act 
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1  Mt  upon  bimaelf  to  the  nin  more  than  The  m&il  traini  seldom  exceed  tbs  rata  of  ES  milei  i  Burometer  Maonkl,"  compded  nrnleT  tte  directioB 
rr  ;  Uiil  1  mTielt,  when  in  tniniaB  tor  ■  per  honr  qd  a  Iflrel  purt  of  the  line,  with  &  load  oC  1  it  the  metMrologioal  oommittee  ot  the  Bayal 
llynM  mrlejs  mt  all  except  in  the  aecea-    13  coaoho*,— Q.  I*  P-  ?-_._-■■■-■ 

a«forUi.™ce.-H*WKfl.  l3371B]-ntohtaB  on  OlM..-Th.  mo.t  rimpla 

— BIsa  uid  V«lcM  of  AnohoT.— The  nr  irf  eichins  en  siu*  battlM  le  M  followi  i^Wun 
would  be  the  proper  maunrementi  and  thu  bol-tls  to  be  etdied,  and  oo»t  the  part  where  the 
or  an  amjior  and  chain  luitable  to  etubimt  U  to  be  dona — with  par>ffin  or  wax— br  nb- 
Z.'i"  boat :— Anohor  I  Shank,  2ft.  lone  i  bine  it  oTer  the  warm  slaaa,  whiok  mnit  be  aniG- 
remflnku,  Iffin.  Wdfllht,  141b.,  audaiin.  riently  hot  to  melt  it,  and  get  u  even  a  coat  a*  poa- 
le  of  SXiod  IsDirtii,  aa7i  IS  OV  30  tathome.—  aibte.  Tlien  lnt  it  set  cold  aod  qoita  Mt.  The  ooat- 
OLUN.  ing  iihonUl  extend  wall  bnond  tfaa  part  to  b«  etched. 

,„„.„.       ^        ,.  ,      ,    Kelt  with  0.  Eointed  kuttisff-nMdle  write  what  is 

l-Potted  Me»t«  -Thojo  tin  n  ar«  rl«B'l .  rronlrHd,  t.kiiw  eaie  to  cntnitt  thmash  the  coat 
K  m  a  ehidlow.bftth  of  w»t«r.  su'l  this  (■'^^^  Then  proonre  a  common  leaden  ink-pot,  or, 
haat«L  The  »a  m  tho  wnUnts  otthei  j  „„(  ,orgeen(™h  ,piec  of  lead  iripe,  with  apiece 
great  part  of  it,  «  thcrobr  cipollod  ,(bj  lU  |  „f  i^^j  hnmincred  waler-tiiht  into  we  end  io  a«  to 
-luni  to  tliu  snrfiice).  Th  is  pre- ,  f^pn,  „  g^,  hortom,  will  do.  Then  rat  the  top  ineh  a 
iti  from  decora  position.  Hotidesi  ,(,„™tv,,i  thobottia  will  Uenponit  with  the  writing 
•■■■>.  Thee'  ■' 


air  U  the  onp^  (so  cslkd)  purt  of  thB  tin ,  ^„  ^ha  in^dp.  and  fit  dowly.  The  etching  ma?  bedone 
L    Wulit  the  t^  iro  in  the  fa«tb  a  drop  ,  ;„  t„o  ^^^g.  Sither  pnt  a  little  fluor  »p«r  (powdered) 


SocietT.  It  onlj  costi  Bd.,  and  Is  a  most  complete 
little  work.  To  be  had  from  Hr.  Stanfard,  GS, 
Charing-croaa,  or  Mr.  Potter,  SI,  Ponllry.-X. 

[337SS.1— A  or  An.—The  qneation  raised  by 
"  Etjmouiaoa  "  ia  one  which  ean  onl;  be  deoided  by 
ui  appeal  to  thecal.  Enphotiy  demonditheemplay- 
gieot  of  a  initead  of  an  before  the  long  ii  and  before 
all  cont^utiena  ot  letters  haring  that  sonnd — thna, 
we  say  a  unit,  a  nnirerait^,  a  ewer,  a  yew-tree.    In 

II u  Qf  u,e  laat-mentuuiad  word  the  nee  of  ai< 

■     ■'  iniraqoe,  ai  '  "       ■  — ■-- 

before  the  short  n  an  is  used,  an  au  uuujd,  *u  uuuw- 
lakin)!.  One.  being  prononoced  as  if  written  won,  ia 
kn  exception  al  word,  and  we  oaght  nndonbledly  to  saj 

"  '  long  with  a  lilent  h  an 


Ilotides  _______ 

course,  always  nied,  M , 

,  ,1  ,   ,    •""  .""".      "7  ,.    V  I  '"  '""  "nyt-  ju™"  i-u.n  utuE  u»v>  gfw  ,i~-.,o,™i  ,  Dn¥  1  shoold  iiks  to  ash  "Etymologo*     whetlier  he 

iBpoton^asmaUiiolPinlhotopot  tbelin|[^,^  thepot,  snd  poM  on  it  some  oommDn  oQ  of  '  would  say  a  hotel  or  an  hotel,  a  hoapital  or  an 

.    _. , „ !.._.. .  hospilaL-A.  E.  8. 


re  the  tin 

e  tis  il  rsmoTed  rrom  tuu  ui>i.u,  nuu  fi-s  ,  _, 
air  inside  contracti,  and  tifaen  the  tin  is  I  ^, 
ir  rushes  in  to  supply  the  Inck  iaaide,  R»til 
iside  ia  of  the  sams  preetnre  Bd  the  outsiJe 


tf^. 


Lines  Bailway.  —  The 
B  the  lines  from  Lirerpool  to 
Mr  and  'Jlaiebrook  to  Siockport,  which  aro 
r  tba  threo  ^ompanys-yii..  G.  N..  M.  8.  L.. 
laod.  XheCh^shirolinea  are  not  completed 
■  bring  in  cwnrseof  wnetniction  the  Wirun 
1  Glazebrook,  the  Widnea  utenaion,  nad  a 
w  north  ondof  Liverpool,     A  lino  to  Ilolton, 

to  be  mndofrom  Manchester,  wss  ntppod  in 
hy  a  committee  of  the  Honso  oE  rotnmons. 
laTe  beiin  obtained  torallnefromKaatilord 
leafteld,  bnt  1  do  not  know  what  pro^resB  is 
>3e  with  it.     "  PsBseosFr"   will  see  that 

pleiity  of  nnprodnctivo  cupital  which  is  a 
■Us  bacdcn  on  the  ChcBhire  linea.  1'ba 
L  and  S.  C,  at  Mnrnlu.  mean  MidUnd  and 

Coibmitte?,  whose  dominions  coraprisa  the 
m  Manch.'Btc.r  to  New  MilU  (both  old  and 
im)  ttli^i  Mnrplo  to  Stocfcimrt.  I  am  not 
[  any  n.  w  nyrth  rnut,-  for  11  idUnii  i-ipr.-B?e8.  ■  , 
lo  not  now  call  at  Trent,  aa  separate  trains 
1  Nottingham  to  Derby,  reaohiag  in  adTanoe  . 
Mirth  aipreaws.     The  foUoiring  t 


top.  and  gently  w 
it  take  care  not  to  D 
ames  will  srise.  i ' ' 


I.  th^' contents  of  the  pot.  [3373a.l-A.  or  Ai^-A  i.  emraet  in  aU  the.oaaaa 
t  tbe  wax  on  the  bottle,  mentioned,  for  the  sake  of  euphony.  An,  ongiully 
will  in  Mme  &n  or  ten  |  meaning  ^one,  was   f ' '      — 


Hwis  niiuu  niu  UI  »un  —  -.  — -    -   v      -"     -    "    1    ""^^   ''*'??  danTed 

the  glai*  wherBTor  it  ia  nnprotooted  hy  hom  the  Latin  bjim,  ooa,  ttroogh  the  Frao^  im. 
a  bottle maj  than  be ranwied,  washed  Soma  wnten  and  spaakars  oontinne  to  naetha old 
»uui,i«naiUeltedandmbbedoff.  Flnorspar^  fon".,*".  m  anoh  oa«a ;  but  it  oannot  be  ooa- 
vitriol  are  chcaponongh.andperhapabe»t.a«hydro-"'dmd«rre<it  at  the  preHnt  time.  Wh»  "T" 
fluoric  acid  iTVery  daSgerons  stuff  to  get  on  the  teard of  " an  one-ponnd  note P^  ^"^^  »». J» 
bands  or  nailt,  and  teqoiifla  to  be  kept  in  gntta-  I  "^^-I^S^  "-i?'  *^^^  "S^  "^' ""  5  "  ""t 
pareha  bottles  whiebar*  eipenaiTO.  The  tumei  noonoed  aa,  if  proooded  by  tl>a  aonsonant  w.  A 
which  come  ol  when  tbe  etobing  is  going  on  must  uniTersity  is  eorreot,  beoanse  n  long  u  pr^onnoed 
not  bo  ^o' ol  to  get  abont  mncTi.  aitbS  are  xer,  !  -  »(  't  f^lowed  the  consonant  j  in  joiu-N.  J. 
irrilatinft.  If««wei»  taken,  and  with  a  Uttlo  poMV  I  [33733,]— A  or  Att.— "In  older  English,  an  i* 
lioe,  irerr  neat  etching  nuy  be  done  m  this  way,  nsed  before  h  aspirated,  ai,  an  boat  (Ps.  xxriL,  S). 
though  it  la  rather  slow.-LiSTn.  |  and  before  n  (th),  as,  an  unieom  (Ps.  xoii ,  10).    Ab 

rtiT^i. i_ii«ia  aTiii   WaiDa T  ivnnnt  aair  l,nw    boeomes  a  before  Bonionanti,  inelnding  w  andj: 

^S.roUuV^WoT'™  STCflin    'I-  belor.  b  «,ta.W..na  UJW  Wo- .  («) 

Liiouj  ^»*io    "■  "    *1IT__  J        _j4ri    i  .    ....    rV*     .     _7      whan    ■nnn.^AH    trn        Thns  ■    An   IwjrlA.    ftn    honr.    an 

know  tbry  iviilay  srery  day  without  a  grass 
I  have  two  thtt  were  batched  early  in  Jane 
lOW  occupy, 


bi'fore  Cbrutmas,  and  bare  oon> 
to  the  present  tine,  miaaing  only 

;  ,ometimes,  indeed,  eapamally  iu 
.{'  >ear,  hvi^g  every  day  for  waekg 

I'H  are  beginning  to  slacken  now, 
Li'C'  a  wnk.    They  are 


,,  „     ..'hen  soonded  yu.    Thns:  An  eagle,  an  honr,  a 
{ut  I  umpire;   but.   a   man,   a  woman,   a   yew  tree,  a 
.  - .  I   I  history,  a  nnicom,  a   Bnropean."     These  are  ex- 
tracts from  Dr.  Wm,  Smith's  "  English  Qraminar." 
A  UDiTarsity.  a  one,  a  ewe,  are  therefore  correct. — 

[337K.]— A  or  An.— I  am  glad  "  EtrmologO*  " 
baa  called  attention  to  this  sabjaot^  for  I  often  gel 
ray  aurioalar  nerves  dreadfully  thrilled  by  the  caoo- 


■— ii,.   u"..  "PPf™""    of  1  phony  of  speakers  and  w 

IS  at  the  bottom  of  a  garden,  •  ■-   ■■ ■- 


opat  DBrfay.  iVIiaidoei  "  l^saani 

V  Omi  "alao  soma  ns   dinet  tbravgh 

'     Tbey  never  ran  any  other  iray.     "Hie 


■    ■;  I  ju  the  uorllieant  ot  London,  is  about  IBft.  long,  I  fltoonrse,  be  asad  before  rowaU,  tor  the  sake  of 

2^;    coverfd,   with  011011  mre  front.    I  am  inclined  to  ,«,phony  :  bnt  n  in  Onion,  e  in  one,  are  not  rowels— 

H^  I  regard  this  OS  somewhat  of  an  eioeption.n)i,th(mgb  ((,„  ^    semi-towels.      Spell    them    U  they    are 

iDg  unnEoal  for  them  to  commence  laying  tbns  (onnded,  and  sea.    UbIob  la  prononnoed  yewnynn, 

.  1  hid  cinite  expected  they  would  haw  stopped  ;  jne  is  wnn.    Thvrfora  it  weald  be  jest  aa  oorrut  to 

week  or  two   and  then  gone  on  sgain.    They  ^to  or  say,  an  yew  trea,  an  yontb,  an  woodarfol 

eott  foodio  themormngandmiMdcomintha  (^t_  as  to  write  or  aay,  an  aniTeraity,  an  ewe,  or 


jolndiiig  Shi^ay,  13-flS  miie*  fer  hour. 


„  Now,  If  the  sine  of  an  angle  of  30°  be 
nd  a«  nnito,  the  ooa.  wiU  -  1-7SB ;  .:2S  x 
4S4  the  dUtauiee  to  be  drirea.  Another 
V  lopotbenase  of  an  angle  of  3r" 
DBN tbe  Bin,  -at ;  .-. hypot.  =  I 

.V,  ■/ta'~ 


1] — B,  B.  B,  IiOcoiiiotlveH.— The  engines 
n  tbe  maila  on  the  3.  E.  E.  are  7ft.  single 
!  eylindera,  16  x  Saj  diameter  of  Iwiiing 
tU,  tin.  i  diameter  of  trailing  whHla,  aft.  Pin. 
kboz  baa  a  heating  ^arfapo  of  I:l2-:i1  sii.  ft., 
aiBngedforbfirnin-i-nnl.  HnstinT  f"T'".-<' 
m,  9mtl  sq.  tt  .  >i'i-il  ''  1:^'.-  'II.-; 
q.  ft.  Anexp^^M' 

,OTk4,931  miles  oF  mi  mug,  gavo  a  coaenrnp 
VcJaheoalof  il-SUb  amOe.  with  an  avemg 

nMdofM-ls'milea  per  hour.    The'tcndc 

000  tnDiHiB  of  water,  and  is  sufficient  fo 
bWB  London  to  Dover.  Otber  engines  c 
tm  m  nnmberad'-flo.  2,  bnilt  at  Ashfor 

USB,  and  Nos.  43,  7S,  81,  S3,  8S.  198,  l»t>   . 

1  SM.      No.  43  has  run  from   Uadon  to  1 
aoaln  8B  ninntaa,  inelnding  time  taken  in 

nod  for  aignals,  with  10  coaebee.  | 


[:«72S.]  —  rhnndor  and  Liglitiitiis.— For  tbe 
purpose  of  calcniating  approximately  the  dietanoa 
in  a  direct  line  from  the  observer,  of  a  Saab  of  light- 
ning, tbo  time  that  light  takes  to  traveree  a  given 
ppaoe  may  ha  disregaided.  Sonnd  travala  at  aboat 
the  rate  of  l.ltSft.  in  a  saoond,  and  the  number  of 
psconds  elnpiing  batwDoa  the  flash  being  »en  and 
the  thimder  binng  heard,  multiplied  by  1,]  I':  will, 
theroforo,  giro  in  feet  the  dislanos  of  the  fl^li  rrnm 
t hi!  observer.  Another  method  is  to  count  th?  i>[i1- 
sationa  ef  tht  wrist  pulse  between  the  flash  ami  thi; 
the  tbumler.  and  ai  in  the  interval  hetirean  two  iml- 
eatiosB  fionnl  trmvela  about  one-sixth  of  a  mite,  it 
follows  tiiatthe  nnmber  of  pnlsationa  divided  by  f\i 
will  give  the  distance  in  miles  of  the  flash  from  the 
obacrvor.— Law  Stddbnt. 
[337213.]— Naviaet  AntioyTam.— Antl^nk  a 
.wn  of  ancient  Theaealy,  was  said  to  prodnoa  the 
cennine  hellebore,  so  uiachracommeDdedby  aneisnt 
phjaiciaDa  For  tho  cure  of  insanity,  Henee,  tbesv 
ing  of  the  aacientB, "  Naviget  Antioyrnm ''  (perbapa 
"  Let  him  go  to  A  nticyra  ").  nllndinr  to  this  belle- 
bore.  The  tacing  wna  applied  to  a  parson  regarded 
m  insane.  I  have  got  the  above  information — ex- 
cept the  attempUd  trniiBUtion  betnoen  parentheses. 
For  which  I  take  oil  the  blame— Frim  IiempTilre*B 
"Classical  Dictionary," — LAW  SrujraNT. 

r3372ll.]  —  navif et  AntlOTTain.  —  There  were 
lliree  towns  of  thu  name — one  in  Phocis,  on  the 
Corinthian  Qulf,  now  Aspra  Smtia ;  one  a  town  of 
Locris  ;  the  third  a  town  of  Thessaly.  All  these 
were  famona  for  the  hsllehore,  which  was  prodnced 
and  prop^ircH  in  them,  which  plant  was  reputed  to 
cnrp  ilisin'cii.  and  insanity  in  particolar;  hence  the 
proverb  i][ialed.— Erncbt  SpttAaun,  Lynn. 


. It  is  strange  that  teachers  do  not 

lake  the  tronbla  to  learn  this  simple  lesson  for 
themsdves,  and  impart  it  to  their  pninls.  Tbe  fact 
A  they  jndgB  of  sonnds  by  tbe  eye.  whLoh  is  no  lese 
sbaoml  than  to  teet  oelonra  by  the  ear,— J.  SnCM. 

[33738.1  — A  or  An.  —  Strictly  apeaking,  tha 
original  lonn  of  tbe  artiole  was  an.  fram  unus, 
throBgh  the  Frsncb  un  ;  be ' 
liBve  given  the  article  as  1, 
before  a  vowd,  to  avoid  the  h  .  .  . 
ible  effort  which  wontd  be  made  in  sonnding 
leparately  the  two  vowels  in  snoeesaioB.  It  ir 
thetefon,  for   tbe   sake   of    enphon^   that   a    i 


I.]— BarometOF  a 


fPeather  Omde 

. ctin"Soienti(LcDi 

than  which,  tboagh  it  is  rather  ol 
now  no  better  for  teaching  tha  eleraac 
.losophy.  Theworde  "fair,"  "changi 
de  of  a  barometer  aro  merely  to  sht 
■  has  by  experience  been  proved  to  mt 
1  pany  a  psrticnlar  weight  of  the  atm 
barometer  is  hut  a  vreight 
idioatoB.— Law  SiUDrNT. 


_.    Before  the 

laptrated  Towels,  y,  u, 

wasbtforeit,  BS,ayoul^ _     , 

i«nWy,  11  ewe.    3.  fidore  words  beginning 


irda   bBginning  with   the 

,  ,,  _.  __.  ew,  proooonoed  as  it  y 

as,  a  youth,  such  a  ona,a  nciversity, 

.      „  .._. 1_  L,_:_^j,j  ^t[, 

meat  h— VIZ.,  beir.  nero,  noneas,  iwiwur,  hoS^al- 
hoatJer.  hair,  nnd  their  derivatives.  The  word 
hnmble  nswl  to  be  h  mote,  bat  onr  belt  writers  now 
atpimto  that  letter.  If  a  word  beginning  with  b 
aspirate  has  the  accent  on  the  sesoad  syllmblA  the 
article  an  is  used  inttead  of  a,  as,  an  hooio  deed 
BO  historical  book.— Khn m'e  QnauKAB. 

[3373a.]-A  Ot  An.— A  umveraity,  a  one,  a  ewe, 
is  oprnct,  because,  aooording  to  the  mle,  ue  n 
Is  dropped  before  words  beginning  with  a  Towd 
sounded  as  though  it  wars  preoeded^lv  a  eon- 
sonant.  wUoh  is  tbe  ease  in  each  of  tha  woida 
Gited.  I  am  aware  that  many  anthor*  write  an 
before  words  of  this  class,  bat  cannot  oonomvs  why, 
as  it  is  cert^nly,  to  my  nund,  more  euphonic  to  sw 

European,  than  an  European.     Tha  reverse  of 


this 


_rathBn 
1  mnta,  as  an  boor. — C  Labk. 

_..— The  following  desorip- 
netbod  ot  making  maple  aogar  I  fcnnd 
umhi'rof  the  QarJ.'mrs'  CTwonicie,  and 
a  good  reply  to  the  qaery  of  "_  Sabhae;]' 


May  I  reooinmend    thB.a  ti 


notes  by  Mr.  G. 

,.  ^ ._  ..  „nch  larger  tree, 

■.'■B  distiDgniahahle  from  tho  red  maple  by 
»a  of  thp  notch  between  tbe  lobe*  of  the 
0  naing  of  the  swoot  sap  coinmenoea 
!  after  the  first  hrcak-np  of  the  long 
tho  m  idle  to  tha  end  of  Fehmarv,  coa- 
ingh  Uarob  uni  int«  tbe  early  days  of 
■urying  lo  dj2areiit  loonlitioa  aod  at  dJ- 
mn  A  cold  north-west  wind,  with  frosty 
annoy  dais  in  alternation,  tenda  to  incita 
■     ■  ■        iMA  &i-i™ii^»^'V« 
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.aeir.  ,  From  this  il 
I  of  prodna 


>  d»r  from  ODB  Ireamil 
■od  then  grsffnallj  rec 

lie  Bwn  thftt  the  Sov  t  ■.  , 

carUin.  and  that  nliible  ■latiaticB  of  proc 
dilBcnlt  to  recorrt .  A  fontlonona  course  of  laToni 
able  imtber  lends  to  thn  InrgeBt  prodnotion. 
nsinir  and  falling  eoppi;  radnciDK  tfai-  totnl  prodnc 
of  the  Beuon.  The  timP  >t  which  the  Hon  commenct 
iftnes,  not  onl;  with  the  eeason.  bnt  with  the  exp< 
inre  and  elcTaCion  al  the  gronnd.  bcin^  eirlieat  i 


to  prom  ate 


d  lowei 


tl*e  ore  the  trvca  to  a»p«ct  and  cliuintiil  TariatloDs 
thai  the  Bow  a!  tap  OQ  thn  goatb  sod  eatt  aids  has 
been  Doticrd  to  be  eurtier  than  on  the  north  and 
-weet  eide  of  the  umA  tree.  There  are  renerally  trani 
ten  to  GFtren  good  "  ear  -ilnya  "  in  the  up  aau.ion, 
■which  continnesonandolf  for  about  eii  weeke,  nttor 
wbich.  aa  the  faliatn  di'ielope.  the  snccharine 
nftttiru  reduoad,  and  the  gap  is  said  to  be  "eour  " 
ttiongh  k  nttrieted  flow  itill  continucB.  Emerion. 
te  Ua  work  oa  the  "Treea  of  UaneachnHtta,"  rcfer- 
Itti|rtalGclaaz*a  obaerratioDa.  conBidsrs  that  the 
pradnat  of  ngu  depends  nlao  on  the  chsraolcr  of  the 
yrtrkmi  aaiomer,  rud  that  a  p«Bnoii  of  p^pntifnl  rain 
>ad  iniubiae  preparei  tbetreeroraDabnodaDtharTeat 
of  sugar  in  the  sncceeding  eprion.  Open  wiDlere 
an  thongbt  to  eanse  the  nap  to  he  nweetest,  and 
mnch  frwtinit  and  thawinp  lo  make  it  most  aboo- 
&Dt  and  of  the  bc«t  qnality.  The  eap  of  isolated 
-trees  is  richer  in  anipir  than  that  of  those  which  are 
maaned  tonether  in  the  forest.  In  the  maple  boeh 
iBtthcratfl  of 


lib.  td  each  e 


I  of  SI 


be  lib.  1 „ __. 

-■tknces  in  wbicb  lib.  of  bu^b 
from  S  ralloDn  of  sap.  With  re' 
of  indiTidnal  trees,  in  a  good  r 
tree  will  ran  as  mocb  a?  3  md 
oceaaionallr  more.  »nd  produc 
].  butEmr 


has  been  prodsced 
-ence  lo  the  produce 

about  lib.  of  ttig^T 


production  of  10.  20,  33,  and  Lllb.  of  sugar  from 
■ingle  trees.  Such  weights  are,  boweTer.  utomther 
eieeptioDat.  The  bigbeat  weight  was  produced  From 
a  draught  of  17S  mllous  of  sap  from  a  siugle  tree. 
The  average  quantity  per  tree  would  be  from  13  to 
3(  galloDB  ID  a  seaaoD.  Yonun  Irene  under  twenty- 
fin  yean  old  are  aaldom  tapped,  the  smaller  trees 
wareelf  pajiiiK  for  tbe  trouble,  apart  from  tbe 
dabiEtr  it  produoee  in  the  young  growing  tree. 
Bepeatad  tappiDK  of  tbe  malared  troce  produoee  no 
■ppannt  iDJnrr  or  effect  on  their  riionr.  Emerson 
Teoordi  inatanees  of  treea  that  bare  beeo  tapped  for 
foT^  ooneeonliTB  yean  without  injury,  and  it  is  said 
thalboUi  tbe  qn&lily  and  qnaotity  of  tbe  sap  are 
Tinbly  imprOTed  after  the  first  tapping.  Tbe  trees 
an  Danally  tapped  at  a  height  of  3  or  4Ft.  from  tbe 
inonnd.  with  a  Jin.  anger,  to  a  depth  of  from  2  to 
fHn.,  into  which  a  perforated  plug  is  driven  to  lead 
the  eap  into  the  collecting  teesels.  nr  a  simple  notch 
l{in.  arsp  is  cut  with  tbe  " 


Up.. 


iDOOeeding  Tears  it 
itedoQopp    - 
mted  attbe 


and  thesi 


fresh  plac 


e  to  be 
e.     The 


MB  li  (TBOonited  attber  in  iron  chaldrons 
bmlan,  th.  Iohb,  ilft.  wide,  and  abont 
Thorn  of  otntper  are  preferred  to  iron,  a 
■aid  to  yield  a  whiter  sugar.  Care  is  tak 
tho  boilers  fil  ted  up  with  freib  nddftioneof 

evaporation  till  the  symp  attains  a  suffi 

aistencT,  which  is  naoprlained  by  ita  "  bteakiog  "  or 
cryatallieing   when  drapped  into  eold  water.    Tbe 


Hldurii 


tity  of  lime  i.. 

addi  that  may  l_ , 

or  milk  to  clear  it.  After  itrrkining  and  skimminB 
the  ijiiip  ii  pocred  iato  ptus  or  monlds  lo  crystal. 
Use.  and  it  may  be  farthi;r  clarified  by  gently  boiling 
in  tapering  cans  with  a  tap  at  the  bottom,  towardi 
which  the  Riolaases  graTitates.  and  is  drawn  off  si 
.  tbe  crystalUsed  sugur  sets.  Maple  sngar  is  made 
BOt  so  mnch  ae  an  article  of  commerce  as  for  the 
'   '  '         a,  and  the  great  bulk  being 


CODsnined  w 
anything  lii 


■e  it  is  made,  it 


^diaic«ltt« 


<f  the  total  pi 


alone  between  600,000  and  600.0001b,  weightof  sugar 
are  annually  produced  from  the  maple,  and  he  nines 
it  at  8  cents  per  lb.  In  !Et71  the  price  ruse  to  from 
10  to  22  cents  a  lb.  In  Canada,  at  the  beginning  of 
April  last,  new  maple  sugar  was  selling  at  from  10 
to  11  cents  alb.,  abont  the  price  of  the  best  caoe 
proportion  of  the  maple  aap 


sUte  il 


I  syrup  without  cr 


to  bs  a  growing  industry,  and  if 
luld   be  centred  in   well-ordered 


and  for  ra 

pradnctioi 

tbe  prepa 

factories,  on  the  plan  of 

torUe,  there  is  little  don 

-Biaple  ingar  would  closely  compete  ii 

ouw  mcar.     As  it  is.  with  the  simp  e  ana  aunoet 

znde  appliance  for  prsparation.  ther;  is  little   to 

thaaaa  between  the  purchase  of  cane  s  tgar  and  the 

«ciat  of  prodncing  the  local  bome-madi  sugar  from 

tbe  sap  of  the  maple.— Herbwaiu). 

{33737.1- Lobelia  Cardin»ll«.-Th   following  ia 

be  raised  from  seed  or  cuttings,   ^be  iwd  sboald  be 
•own,  BB  soon  as  possible  after  ripeoi  ig.  in  pans 
boxes  in  rich  moist  soil,  and  either  n  >t  covered 
■//,  or  reiy  aligbliy  with  a  ,—•-•-■■  -  • 

Froleclfrom  frost  or  beary  n 


moiat.    Beat  In  open  air  with  monins  ni&  npon 
"  t    when  larjo  enough ;    ra  ■  pot  wban 

_,.     Sbelter  doriog  wintw,  i*-pot  in  iprlns) 

will  CnibahlT  flowv  in  August,  tbongli  sMM  may 
not  d)  so  nntil  third  year.  Cntiingi  from  stem  in 
-  nal  mannsT,  also  by  sooksn  thrown  up  from  the 
iota  of  old  pbnts,  pottod  singly,  heat  applied  in 
ama  or  otbarwias,  sbsitorsd,  ro-potted  from  tjmeta 
me.  Eoep  in  grssBhoiU*  till  hardy  enoofh  tor 
Mn  air.  Keep  moist  dnrioB  growth  of  flowering 
am."— C.  Lark. 

XS3788,]-aiBok  DIaiaoad--Thia  ean  b«  ob- 
tained from  Profeaaor  Tennant.  in  tbs  Strand,  n«ar 
Somerset  Hanae.  A  piace  snitable  for  grindstona 
* — ning  Wonld  eost  abont  i*.,  and,  monotod  as  do- 
ibed  b*  ma  a  weak  or  two  back,  woabl  last  for 
years,  and  pay  its  oaat  orer  and  oTar  again.  I  should 
not  think  it  would  be  Tery  snitable  for  ootcing  plate 

flaaa,  or  a  pisoe  with  the  spedal  angle  raqBiiite  for 
hie  pnrpoae  would  ba  too  good  to  nie  for  tnmiog 
ip  grindatoiiaa,  and  would  be  used  for  glasa-cutting. 
and oemmand  glass-cuttiag  prioe.— Liw  SrUDIHT 
[337t3.]<-Fhlegm  In  Throat.— I  haie  suffen'd 
from  this  tor  yean,  and  have  neTer  foun^  any  relief 
io  medioine.  The  only  method  I  haTa  foaad  of 
ssTTioe  has  bean  lo  gargle  tli«  throat  eyery  night  and 
monkiag  with  oold  watar.  This  kM>aens  the  tough 
tenuioDs phlagm,  andanaUaaooetaspitit  up.    The 

'--M  has  now  besome  a  haUt  with  me,  and   f 

lot  ^  to  bed  oomtort*bly  without  doing  it. 
Unas  it  is  neaaasarir  to  gat  np  in  the  night  to 
i; .1..  -'_  it. 1 iiL-i"      ■ 


US^ 


•oms.    The  plan  has  narer  failed  to  giTB 
and  I  recommend  it '~"   -  --■-  "- 

and   Tsgnlar    linng, 
R.  C.  D 

tS37U.]— Swimming  iMlow  Water.— I  ba** 
nerer  fonnd  any  difficulty  in  opening  the  eyes  nudar 
water,  and  have  nerer  seen  anybody  who  found  that 
he  conld  not  open  tbem.  "  Amphibian  "  says  that  he 
always  takes  a  header  with  bis  eyea  ebHt.  bat  I  hare 
nerer  bnrl  my  eyes,  although,  of  oonree,  I  might ; 
in  faot,  I  feDwally  kaep  them  open,  in  order  to  see 
my  refleotioo  in  tbe  water,  as  that  is  the  only  way  I 
can  find  out  if  I  take  a  good  header  or  no.  I  find 
tbat  after  soms  time  my  eyes  get  aore.  and  that  ia 
why  I  seldom  swim  nnder  water. — B.  Snoces. 

E'44, 1  —  awimmtng  balow  Water.  —  Like 
phibian,"  hnye  never  been  able  to  understand 
the  statement  that  the  eyea  cannot  be  opened  onder 
water,  and  I  hare  never  fan nd  the  slightest  dlffically 
in  opening  or  abutting  tbem  a*  often  aa  required 
nnder  water. — Law  Studcnt. 


UNANSWERED  QUEBI! 


t  tiU  UOm  ^  tatriM  aUA  ri 


— . TSHBtwI  linir  wwla 

Mr  rsadMi  wOI  I*ii  *Hr  Ma  UiL  an 
*«V  aw  1^  Iki  hiB«lt  e^  Ueir  M« 


3S10I-  iBjeetor  Oi     . 

33108.  Wheelmaking.  SK, 

331M.  Boraw  Beat,  3», 

S311S.  Painting  on  BUk,  3M. 


mw.  HoaaynuUa.  UB. 

Snta.  e.B.  and  O.W.O- Train  Si 

g3II!7.  LoeoBoUn.  SM, 

S31W.  Oolonring  Photo,  SSS. 


83857.  TBBBln(,49>- 

33373.  Bleeehlng  Onttapenha,  IX. 

3S377.  Cloth  Analy^  iao. 

33381.  Wlad  Initrameat*.  UO. 

8S3Si.  KaklacBLiyela  Vheeialgid,430L 

33383.  BollR^CBCingB,  430- 

33401.  Unalctn- 

33403.  Ohiua*,431. 

3340C.  BelaniBltci,  431. 

33U7.  L.  and  N.  W-  EnrlBas.  431. 


QUEBIES. 


1.3S7S3.]— Iiand  Sorrayora  In  the  Colo 


ironU  ba  bert  tor  a  land  si 


PT  Inform  me  to  wbir 


[33745.]— Coin  Oablnet.—Supposa  yonr  trays  to 
bs  tft.  Oin-  X  lOin.  Take  a  dean,  aonnd,  and  wetl- 
seasoned  piece  of  fone,  1ft,  Tin.  x  llin.  x  sin. ; 
plane  np  truly  to  3)in.  thiok,  and  beat  edge  square  ; 
draw  a  line  down  centre  of  beet  edge  (by  edge  is 
meant  by  workmen  a  narrow  aide  :  what  geamstri- 
eiana  call  an  edge— i.e.,  tbe  line  where  two  plsnss 
meat— Uie  workaan  Ml  an  arris].  Now  maric  off 
the  length,  and  ^ride  the  sinkings  eonall;  -.  bore  to 
any  eouTenient  depth — say,  l)in,  nana  the  o<lge 
again  perfectly  sqnan,  set  fence  of  drtmlar  saw  to 
take  eS  a  eliee  thickness  of  ooin,  shoat  the  edge 


ag-     Hare  a  tmly-plai .       . 

rsj ;    put  this  on    top    of   slicee  when  glned  ... 

nd  a  weight.    This  will  prevent  warping.— Old 

'loughman. 

ra374B.]— Plants.-!    can    raoomnend    Beaton's 

^hUlin^  Oardening  Book  "  as  a  narfnl  Uttla  book 

~    "  ""  -A.,  Liverpool. 


"HiliT.,ComwaU."- 


Stocks  by  aimplo  prc^ortiaD.  I  will  taks  his  own 
exampla;  If  .£100  stock  oasts  £061,  what  will 
£at  10s.  cost  F 

As  ^100  :  jm  lOs.  ;:  ^£05  7*.  6d. 


i,sor 

13 

33,890 


£34  Os.  4d. 
*  Erased  figures. 


— P»ra.],BOT.T. 


wages  usually  receind  I 

[337S7.]  — DrlTlng  Iiatha  br  ^nnd.- 
■omo  one  kindly  inlom  BM  tbe  beM  way  of  dri' 
Lathe  by  wind  so  as  to  have  regular  speed  ia  t 
roneh  weather  t  The  imf  la  high,  and  tlie  rasa 
lothe  rocJ.— J.  Bobbbtb. 

[33758.1— Bngineor'B   Examlnatloii-— CO 

jbt^BlBg a oertifloate  for eBgineer  oa  bcardan 

138750.]- Laalanoha  Oalla-- 1  have  a  kits 
ihIIb  taelODgibg  to  LAdaaeliA  battery ;  bavlBg  hia 
ttone  time,  I  preeume  they  mnst  be  won  ont. 
me  teU  me  how  I  can  teat  tbem  to  SH  It  thay  u 
further  naa,  and,  II  they  are  not,  can  they  ba  lepl 


0  obtabi  tbadi 

(ha  method  stated  In  your  paper,  Ko.  tM.  Job  II 

t7S,  nnder  title.  "  Blaok  FbOi  loc  Biasa."   Idk 

BS  there  noted.    Tbe  tAsot  waa  to  brddnaa  oa  11 

In  the  mixture,  a  bi 

resosnt   state,  whlon,  waa 

brownish  powder  on  the  metai.  wnma  man  aai 

Doisil  by  a  rnb  of  tbe  anger.    I  have  tried  asfi 

with  tbe  mlxtww  of  nitrate  of  direr  aad  nllnto  i 

further  help  ma  to  obtain  a ' 


[SWSl,]— Time  at  the  Antlpadoa-— I  la 
nulling  for  some  Chne  tX  the  foUowing  : — frin 
0  ba  a  p.m.,  AngBst  itt,  at  a  earfaln  plaa^  my 


Ihat  there  wonld  bgjuit  L 
W.  W.  H. 

[33782,1— GoUaga  of  aargeoiia.-Vkst 
ikre  miiiaasij  for  aoteriag  tbe  Collega  of  8a 
ffbso  and  where  ia  the  neit  eiaminatJOB  held  f 


[33768.]— Tinting  Heohanlcal  Draving 
■omebody  kluUy  giVe  m*  but  liiliiaalhia  en 
flDaohanioal  and  geoaietrioal  vawingaf  la  tl 
tbfv  boot  oa  Untlagr  If  so,  wbe  ia  tbasafl 
Usher,  and  what  la  the  pciea  r— A.  B.  B. 

[387M.1— Beaonlng  Diowotng  Penoni 


I  avefBge  good  awimaHr,  bnt  A 
HI  MjKrw,  ■•  I  am  at  tbe  sea  lida.  tbe  best  m 
nppoaliig  I  had  to  naoDa  a  pensa  (roa  diewrt 
vltboBt  olothsa  i  ^d,  with  dothea.— T.  BvUB. 
[33783.1  —  FhotoRB^inc  Xnttroiotal 
Kb.  LMcaerta.- 1  ahodld  fad  deeply  gbMisi  J 
reliabla  IntomaUon  in  my  dinonl^.  1  lAb  t 
losorale  pbotogi^hi  el  a  varMy  of  tnatniB^s 
al  and  i^tloal— I  pawais.  I  Bad  tbe  ocdiaaiT 
pkte  portiBlt  Isna  qoita  naelaai, aa  ItdoasaM 
iharn  Bdss.  or  SBahls  bh  to  get  the  (aoaa  hb 
tolhaabjiot.  What  had  I  better  do,  or  is  it  bI 
tkable  anciaptdng  the  work r    OoBldaawalsa 


r33788.]-8pMl«elM.— A  pataot  lar  «sab 
taken  onl  aOBe  yaan  ago  by  Mr.  A.  A.  da  h' 
Qrwt  Wlnohaateretoaat,  IioadaB.  TlvinMatlH 
laOilnglo  tbe  lolnt*  or  bows  of  eouMaaa 
p^otniiTocBor  rdlaetoTB,  so  iointad  and^ 
gnaUe  the  wearer  to  see  lidewafs  la  asy  oki 
mnbahiadUm,  wltboBt  tnnlBgbkbwL    I> 


boaatedpewereol  the  tabled  Al 
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Of  BUn  fMm  Sbmrlnc.— Oku  wt  of 
•  *  nxdj  for  the  aboi*  Ineoomiuwie  P  I 
Low-nDniid  rkior*,  fttio  the  uiuj  kind,  but 
>k*  UK  Ma  of  BIT  thnU  tandsr  ud  irri- 
'v  th*  ean  of  Uu  Bbura  will  b«  tliuk- 


hrailitrj— Snaollta  Or»vltr.— Would 
i«Bt  tiaiSj  MT  BM  whatlHr  tba  toQawing 
aathod  to  todiw  tiM  ntdla  gnfltj  ot  uj 
oDBpooiidr    Oiwlltnotiir- U-ieriUu; 


mJ  work!  on  DbaDvtrr,  but  oumot  find 
Drdudiu^ IhAi.f.-^J.  H.  Bowvit. 
[•Ohknloa— H.-P.  of  aaslnsa.— Whkt 

utrnlsIorflndLnRClMh.-D.oIhlgh-pmnin 

oi^^ad  to  wo7k^.  bnt'X  imlU  us 
BO1D0  of  tbein  T«r7  HiionK.  Auj  inrarmit 
iBnkluU;  ra»iTFidbj~J.  H.  Rokmii. 
tatllnic  Qnn.— Will  Bma  one  of  oar 
r  dvoribe,  briflilT,  thit  priaoiplq  of  tha  Qkt- 
ther  it  ij  tbe  wraa  aa  •  nrolTcr,  on  a  large 
1-A.  Snaicuan. 

Ilkck     Qre    for    liOiither.— Can   anr 
[pe  in  making  a  blaok  dje  for  hacncH  ana 

for  paJntL 
Ajid  hoi 
lod  BppaaTBjin  ba  reatorad  to  tba  mwbMi 
HODie  nmgh-looUng  through  expoaon  f — 

Irsnttt'a  1iSt«1.— I  haTa  aodclaBtallT  de- 

iteraection  of  tha  oaw  onei,  balog  In  tha  Dm 

lapoaitiDK  Copparati  Tron.— Oan  anr 


[33787.]— laUnp.— I  with  to  pnenn  almnp  in  whioh 
raMua  oil  ^a  ba  bdraad  with  a  olear  flaua,  bnt  withont  a 
globa,  alao  vLthoat  amoke  or  aualL  Adj  infonnatioD  to 
aaaiit  ma  in  prooados  raoh  will  iraatl;  otatii*— Oiu- 

[33788,]— I.eTftl  Tubea.— Can  aoj  ot  TOnr  oorro- 
epondanta  tdJ  ma  bow  to  hormstkialtT  aaal  ua  and  ot  a 
■plrlt  Walwhiah  I  ban  broken  r  A  blowpipe  will  not  do 
it.  aa  tba  ipirtt  Htobaa  lira.  Tha  hah  la  no  largar  Uiait 
■  pin'a  head.— Buiuia  BoLt. 
C3STea.]-a.  B.  Aiabl».-inil  aaj  ot  the  raadei 

■__■.,___..„_ ^ u_  "^-Bombarotbidlan 

rths  Oniurd  liBat- 

V.   Iron    Tooth    in    Cos 


othec  oorrerpondont,  InfwTB  Aa  bow 
aiga  a  lanE  Dairnt  to  ba  oiT  tba  aroand  in  order  that  1 
mar  work  mrtmlranlie  engine  at  501b.  r    It  ia  tin.  boc«, 

[337M,]-Tlio  CornUh  Coaat.-I  propoae  widklng 
down  tba  north  Gominh  oout,  ronnd  pfutthe  lAnd'i  End 
and  baflk,  aa  tar  aa  tlma  will  permit,  to  Plymouth,  daring  a 
^ori  bolidaj  a  week  or  two  beoce,  aUirtiDp  from  Bnae. 


laU  T»p«.-WiU  one  of  "onn"  plawain- 
ia  onntdnad  In  the  Boating  ball  of  a  ball- 
Boliaring  tbfve  ^  a  oontiiiiial  aplattaaing 
ol  tho  adder  uatil  tha  air  aeama  to  ba  «i- 
aaa  aiplaiB.— Ia>o>uiDe, 
'hotOCMDhlo.— 1^  "  Timit  Kaancn."— 
Kur  rapl^.  1  hare  made  a  amaJl  qnantitj  of 
roar  tormnb,  and  hiTa  tried  a  lew  at  Ue 
E  aa^  Bj.  Badaratel;  fair  aneoaaat  but  I 
better  aeqnalntaiuM  iiith  the  prooeaa,  that 
batter  reanlta.  Hj  former  experieitoe  wltb 
I  lad  B*  to  aneet  a  dark  oUvo  graan  tint, 
waa  not  pradnoed— ia  thla  dne  to  mj  mia- 
'  What  eflaot  wonld  adding  a  llltla  bauzoate 

linjftturo   Coil.— I  bave  made  a  imall 

bmarr,  twolajenof  No.  22.    1  want  aamall 

Ua  room.  It  worka  well  with  a  amall  bishro- 
,  Alao  would  a  OiindBiuar  ba  anj  improTe' 
It  anj,  pleaae  aaj  wbat.    1  want  It  tor 

■WonM  "  Na  Bntor  " 


r  the  foUowioE  qnaatlona  f  I  un  as  jeu 
alwaja  bad  a  rear  great  inclination  to  at 
I  ban  a  nrj  tair  tenor  Toioa.  Oonli.  _ 
prwar  natem  ot  training  and  enltlratlng 
£a  F  la  n  probabia  tbat  at  tet  •««  I  oonld 
bin*  Uke  prondenoT  T  1  haTa  good  range, 
iatian.  and  verj  fOnd  ot  nniilo,  and  able  to 
ttla.  HaT8  bad  a  law  leaaona  In  dnging,  bat 

rthada 


_     ManjtUB(b*cotfn>Bboolur    It 

•  bat  T— Toeaim. 

Mnl.Llqold.— I  want  to  ptoaon,  asd  to 
r  naBi  a  a^nl4lqald  aboat  tha  oonalataaoT  at 
i,  whan  pU  upon  oloth  and  preeanre  applied, 
aiddr,  adbva  to  tba  oloth.  and  abaw  an  im- 
ItbdnmfBr  tha  pcaaauta.  If  an;  reader  am 
laoaa  I  might  mil  and  uperimant  with,  or 
Ugtid  pMaaaily  tha  nropertlea  iv«ain>d,  I 

taatorlnc  Moroooo  Iie^ther  ohair*. 

vU^r  Udocm  ma  wbat  will  raatara  the 

(rent  and  oocBaraf  Dthar  pan  In  good  oon. 

■Idlasd  Bailway.  —  TraTalliog  tram 
piton  I  obnolfod  a  Terr  long  apan  ot  tale- 
te  Boln  baing  iteoad  on  top  ot  Oa  bllla  on 
MDV.  WUIaaBaanaklDd^iBlormmatha 
^■nabvtf  i>ina,Ao.f— P.  O.  Tub. 


SStaftm 


no  raador  glre  ma  a 


wpondant  giiB  me  iDform&tUb 

oeat  ronte.  Keejnng  to  the  coafit  at  rnnoh  aa  ponBiaie,  tne 

□leaoflft  and  obirapeat  Inni,  pTiwtipKl  placva  at  inCAaat, 

rSSTSS.]- Bxplanation  Wantad.- When  a  bit  ot 
Arkanaaa  oilatoaa  la  irnnind  on  an  ordlnar7  grindBtona 
with  watar  ■  psoaliar  llgbt  ii  aeen  at  the  point  ofonntiut. 
Thia  isnBot  ba  an  alaatrioal  eHeot,  *a  tba  atoM  ia  wat. 
Wh«iaitr— J.  K.  F. 

[337M.]— Stona  noor.—WIU  aoma  nader  klndlj 
■tata  what  will  aradloata  ateina  and  greaaa  from  a  atono 
fioor  and  tD^rora  lea  ooh}Br  f— Sonauiirin. 

t337B5.1— Work  on  Clook  Uftklng.- 1  aboaldba 
obliged  iTaor  of  the  nadeie  of  the  UicBilIC  woaM  in- 
form ma  of  a  good  work  on  tha  aboTa,  eoDtaitdng  dia- 
orama  of  tha  lajlng  oat  ot  tba  Tarlona  parte, — Ritchit 

f"337M,]~ThO  Common  Houae  Ply.— Will  aoma 
reader  wall  ap  in  nntAmoloflr  kindlj  give  ma  the  title, 
pnbUaher,  frc,  of  a  book  that  giraa  an  axhanatiTe  biatorj 
of  tha  common  honae  Ajt  I  mah  to  know  how  he  ia  pro- 
pagated, and  from  wbama  be  ecnnaa  In  anch  nnmbani  at 
■ODb  ibort  notioe.- Mnaoi  DOHianu. 

[837S7.]— Modal  Staaiu  tiannoh.— I  am  about  to 
make  a  model  of  a  twin  aorew  launoh  abont  3ft.  long  and 
Sin.  broad,  and  ihoDld  be  miuh  obliged  If  lome  one  woold 
gifa  tha  die  of  ejlindccaanddlamatv  and  pitch  otacrawa. 


[S380S.]— Bllde-Baat  BorlUK  or  Tnalda  Tom- 
ink  Toola  — Will  "  J.  K.  P.,"  or  anr  other  eormpoa- 
d«t  kiudlr  inform  me— U  pcaalbia,  with  a  taw  tHagmma 
what  ia  the  oorreet  toru  at  the  anttlng  edgea  ot  thaae 
tODla  tor  light  work  in  bcaaa  and  Iron  t— <luinHa  Tnu. 

r338t>t.]-aoolatr'i  Thra»d.-KaT  I  aak 
"  F.a.A,B.  orllr.  Lanoaatar  what  ia  tha  d^matarand 
nnmbm'  of  tbnada  par  Inah  of  tha  nniTanal  aenw  for 
teleaaople  aTeplaoea,  known  na  tha  aodatT*!  thnad  1^ 
Onsnaio  VnxL. 

rssSOVl— Hlool  Friam  in  neld-OUM^-CDlw 
the  haadbc  "  Toormallii^"  aaul,  p.  ML  Kr.  TaiiMilai 
anggealed  iibe  naa  at  Hlool'a  priama  In  a  taUcba  In  0(^ 
9  qaanah  the  ndaoliaB  troa  wala.    I  bM«triadtU% 


ahapa  ot  ^  objaot  baoaath  tb 
whan  triad  on  tba  Tham-  - 
dnoed.    I  ocald  onlr  pla 

ar*g»  and  tba  O.  O ,  on 
la,  bnt  I  Imagina  thai 

Tiaw.    labdl  baaladto  

thla  idea,  and  wtth  what  aoooem.— Fuia. 

[338M.1-nylnf  Bootohman.-WUI  an 
kindlj  iDfocu  ma  of  the  nnvbar  ot  the  nriig  Sc 
alio  a  few  ol  tba  prinolpal  dimeadona.  and  tl 
apeed  it  baa  attained  t— Siogu  Box. 


id  pUolng  thaaa  in  tha 
-itaida  eTllndara,  and 

_  _, .  ..__  jigiBa  br  ooa-wbada, 

«  aketoh.-E.  L.  P. 

[33788.;!- Shenmatiam.— Can  "Sigma."  oraorot 
"  oon,"  giTB  aa  affllcteo  oae  anj  direetlone  aa  to  diet  P 
Bfdlaring  that  pnTentlDD  la  aaalar  than  anring,  1  wiab  to 
UToid  artiolea  of  diet  that  tend  to  irritating  thla  eou- 
plaint.  1  wonld  mora  panlenlu-lj  aak  about  bitter  beer, 
Ttnagar,  applea.  or  aajtblng  acid  or  bout,  aach  aa  lemon, 
4o.— BoaaownaiB. 

[337W.]— Deform  ad  Iiok-- Will  ona  ot  jrour  Und 

from  what  ii  ODmmonlr  callad  kuack-knae,  tnj  left  teg 
being  r.'rj  bad.  while  Ibe  right  ia.  wlien  dreaaed,  baralj 

ilippdl  from  nndar  the  koefr^ap  (retamlng,  of  oonrae, 
Inataa'lTl,  naoiing  great  pajn,anda  atlff ntaa and  awell- 
Ing,  wbich  liaa  kept  me  to  mj  room  three  or  fonr  daya.  I 
bare  oi  <d  slaatic  knea-capa,  whiofa  hare  kast  the  bone  to 
lt•Jllao^b1t  tbelaggetanoatralgbtar,    WWaaoIdoP 

[33800.]— Pnro  WUtB  nextble  Hud  BiiainoL 
—to  "  Dianu  Dnmogi." — Will  tba  aboTe  ooBtribotor 
lalorm  am  how  I  aan  niaka  a  Tor;  para  whit*  anamal 
tbatahaU  ba  Oaaibte  and  hard  when  drrf  I  ham  triad 
unrofthaollnnilBbaa  mixed  with  b^  white  gnand 
a  idl,  bat  aKbcagh  the;  aaawer  moat  all  other  rvinlr*. 
oeati,  tha  ooknr  la  not  para  eoooch.  Tba  ordinary  pBla 
pirit  Tamiih  aaed  tor  Ugbt  wall  papen  ia  Tarj  wullor 
okmr  and  flailbllitT,  bnt  n  doaa  nc*  oijr  hard  anoogh.  I 
UTO  thongbt  of  aiparimantiw  with  nappy  oil  and  oold 
_rawn  Unaead  oil,  mixed  with  aonatUng  to  make  them 
drr,  bat  ihoold  be  plaaaed  la  get  a  little  adTka  bm  aoma 
-Tperienoed  panon,  who,  parhapa,  might  know  Jott  wbat 
Ovid  aolt  mo.  Ia  then  anjtfalng  I  oonld  mix  with  mob 
1   ..ninitl  tl,Bt  would  dlinuBOltai" —-■-— — ■ 

rS3Si)l.l-llI( 

-  dilute  aolntion  of  >«Batia  aoda,  tba  (ne  aligtatlr  bafpra 
tha  other,  I^  tpol  of  light  «1U  ba  defleotad,  aiy,  to  the 
Tight ;  withdraw  tba  wina  and  aaaia  isaert  tbam,  bnt 


.  exparinieati  t— Cuuoa. 

-Watobmak«ra'  Boolattaa.— To 

PuoTiciL  WxTCBB  lira."— What  toaiettga 
4t  grant  oertifloatei  of  oumpetanof  to  watoh< 
maken  '  Where  would  ba  beat  to  applf  tor  men  who  an 
nallj  Dompetcnt.  and  what  DertlBoataa  abonld  tber  have 

'-- "- —  proftciant?    Wbat  aocfatr  wooJd  yco 

--^ —  to  paaa  to  qnalifj  hlmaalt  tor  a 


re  f — WiiCBM  alia. 


either 


B  boil<M.and  wbrp  1.  Wbat  pro- 
poctioa  ol  tuel  would  be  eonanmed,  wltb  onlr  ona  boUer, 
to  rinthaanglBatha  aaine power  aa  with  two  boOenP 
Any  other  biota  aa  to  tba  oommnnloation  of  etaaun  from 
tba  hollar  to  tba  aogioa  will  ba  thankfully  noelTed  tn^A 
Oo>TM>TraTi  IB  Oos  run. 

[S3808.]— Tha  PluntOBTaph.— To  Ha.  BawLrono 
Binwiu.— BaTing  oonitnutsif  a  phonograiih  aooordinc 
to  roDT  deaoripUm.  and  not  being  aatlded  tha  Ita  par- 

nblind  it  yon  will  anai 


laard  what  waa  apokaB  to  Itf  3.  Doaa  tha  puar  eone 
aabeafnatdlBanaaar  S.  Hara  yoa  triad  a  tin  ooaa  r 
..  tatbanaocdontbatoUaadlatinataathatMadabrtbB 
DBtmmeataaxUbltadb^thaBakanr  B.  Oaa  yoa  oln 
aa  as  Idea  haw  ibarp  the  atria  ahoold  h<t  and  how  £m 
.BBntdltabonldmakaoiiUiaftdlwhaalnpoaltioar  Uy 
aaaoa  lor  tmMlngyon  ia  tbia:  A frieod ot ndna  ufarni 
nt  tba  othar  •nnlng  at  a  pttrata  honaa  sw  an  Inalni- 
it  whiah  waa  bind  lor  tba  OTanlac  from  tha  Bakin, 


and  ba  bnoght  away  ona  ot  tk 
iMbar  amnaad  at  the  parCor 
thoagbnan  in  !(•  praaant  itai 
Diahed  nHy  who  haTa  not  «ai 


una  ot  my  iutnaia 
It  baa  oonndenthly  ai 


than  I  oxpeiitad.  and  tha  iMantatloit  qnito  pla^  aad 
nadlly  TWbla.  now  ray  folia  reqalra  ivy  glsao  nmtlny 
to  aaa  tba  IndBtatlona  at  an,  and  tha  aoratdi  Btodniad  It 
tha  point  la  qidta  narrow.  I  alao  noUead  tW  tha  toD 
naed  la  mnoh  atWar  than  what  I  naa,  tboogb  aboot  the 
■aaa  tidakaeaa  apparently.  BowerK.haTlacgonafoht', 
I  am  Terr  onilana  to  maba  ray  fautnunaat  aa  good  aa  soa- 
alUa,  Ukl  tUnk  that  if  yoD  will  gira  ma  aoma  idaa  of  tba 
performaaoa  of  yoor  own,  and  a  few  hlala  aa  to  wbara  I 
may  hart  work  to  Improra  mine,  I  ahall  awaaad  battar. 
I  am  altering  bit  dlaebnMrta  to  yaw  pnaaat  terra  aa 
daaarlbadlakBtFriday^aia«ia,aBdamhaTiBg  a  tiseona 
made  ot  reiy  thin  abaet.  Ot  oonna  tba  eooa  moat  alwara 
ba  on  with  tbla  azrangeaieat,  both  In  apeaking  and  rapnv 
dnolng,  I  aappoaa.  Ithaaooninad  toma  thatpoaaiblTtba 
woodwork  earTring  tba  diaphragm,  being  merely  bald 
baok  by  tba  apringa.  may  tata  up  aoma  of  the  ribnUona 
and  apoll  tba  alfaat.  Do  yoa  think  thla  likely  t  Can  yon 
reprodnoe  ainglnK  f— LuTI. 

r33S08.1--OtiTlnK  Indianbber.— Oaa  any  r«dv 
inform  ma  bow  to  oan  or  rakaniae  amall  artlalaa  ot  pnra 
Indiarabbart    Alao  tha  proper  method  ot  Joining  edgea  of 

[33810.]— Slootrio  Fan.— Will  any  of  tba  corraapen- 
denUof  '^oBia"  who  ban  altbar  aeen  or  naad  Bdlaoa'a 
ahHUie  pan,  anawer  tha  toUowiog  qoeetiona  ;— 1.  Doaa 
Mr.  BdlaoD  uae  uiy  apeoial  paper  for  imtlBg  on.  and  doaa 
faewetltr  a.  Wbat  doaa  ibe  fokoon^Btotr  la  It  the 
oommon  miDUng  bik  r  S.  Ia  tba  laklng  roUar  nada  of 
(laa  and  traaola.  Ilk*  thoaa  naad  lor  (slnting  7— Punu. 

t^S8U.]-01u>rclnK  and  Drawlns  Oma  Botorta. 
-weald  any  [•aoarlntom  ma  of  a  good  method  ot 
and  drawing  gaa  ratorta  by  raaobiiiacy  t     A 
- -I....1, woud greatly aadat.  Ako what raatbod 
mlB  tha 


[nsuj— MaanfUtiiT*  of  Bolphnrlo  ±Md.— 
Wonld  W:  J.  Lanoaatar,  or  any  othar  ooatrlbator,  kindly 
aaiwar  tba  follawlngP— I  bnm  16  ton*  par  weak  M  oocpar 
pyiltaa  In  tba  oaoulaiitan  at  aolpborio  aidd.  aod  wlah  to 
■raDtaQlonrtower.    Iha*abeaBadtiaadtamakatt Utt. 

ah.  and  lit.  aaitBr*— an  theae  dbnanakna  sorraat  t 
natawblntaon  tbapaaUngot  It-wtaathat  aU  briok. 
or  part  brM  and  port  Diata,  and  how  tar  tba  brkka  ara 
k^  apart  r—TRBiOL  MuH. 

[3S^.3— Impraffnatton  for  Woodwork.— Will 
any  ono  tell  me  the  beat  preparatioa  I  ean  apply  aa  an 
hnpragnatlon  for  woodwork  andar  watar  r  laabolldlag 
aoma  new  ilnlaea,  and  am  atnid  to  tar  tba  tiraban,  aa  tboy 
an  not  aalSalgnUy  laaaonad,  baring  baan  ont  lut  talL  Do 
not  nfar  ma  to  back  nnraban  pleaae,  aa  I  have  none  hero. 

[1S81*.]— Btaol  BtOTBB.-Oan  any  reader  tall  ma  how 
to  pfaaaiTB  my  itaal  itova  and  fender  trora  oorroaloa  t 
I  ara  gf^ng  to  leare  home  lor  acme  montha.  and  ahonld 
like  to  Hod  aomatblng  to  keep  them  bright,- HoDinnra. 


n  any  of  my  fallow. 
la  Chlneae  acnw,  and 


[33915.]— 01iln< 
mdara  explain  tt 

bow  it  klhat  gr.  ...    .. 

thread  7- EAwEl. 
[33318.]— dvil     Bervloo    Appoliitm.ttB*&. 

any   ana  bitorm   ma  in  ttWt  v£a--    —   ^ ' 

ipinlntniBnte  am  iigm  Vi  (1\^  ov 
V  out  a  saoABabtnt  \  'know  <&  «t 
\  «««,  viaUfiBaOou,  «Aan ,  ta.— ^stm.' 
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■nftdoT  would  giTfl  —  _ 

Lcdiani  lUAd  In  prflpuiDff  or  frriDduig  tlia  mobt  I 
BT  colann  uld  la  taW— O,  J.  BniToa.  | 


n  bMB  llnnc  with  hi*  bntkai  B,  1.  pviDR  to  B  £30  K 
nw  for  bOMd  »n4  itUniwofc  ^  A  (nr  iraka  wo  A  aiod, 
ImtIv  aboot  £140  in  maHsr.whhA  h«  wUli  u  lollowi :— 
He  dlnola  ttut  £9)  b*  uud  to  uuther  brotliar.  C,  tha 
TMt  b]  b«  eqnill*  dlTidd  tutwwa  two  illoKitlnwta 
oldklrai.  >  Mm  ma  dnngliter.  For  ■  period  of  9  montha 
ravrioiu  to  A'l  doth,  A  piid  aotUiui  to  B  tnr  boud,  Ik., 
AMwIi^lraliOBtkfortiiMt  bifcrabls  dntb.  ARcr 
A'a^Ah.  BpnMin  a.  dalmlOrCSSbir  boud  uidMI«D- 
dian.  Mo,  Cm  B  kgallT  d*lD  £95,  or  ddIj  for  the  d 
Bonthi  in  the  lam*  proportion  u  Atnld  B  jatriT,  or  («n 
B  tbim  ujthlngf  A  aiipainltd  ■.  nephew  at  bin  mlouR 
wlUiUilIliwltiiiiataMni  Joint  eieoatoTL  A'l  NU  hmlnB 
iiiieiMiliiii  of  A'>  bulk  book,  withdmnwnis  at  A'a  mooej 
wittaont  tbe  knowltdga  ot  tha  otbar  eiesutar.  A'*  nepbaw. 
A'l  Mm  alio  Mtpli^i  k  aolidlor.  In  connection  with  A'a 
nibin,  And  paji  dodoj  to  tha  a^  aolioitor  without  the 
Dtb)r«iaaBtorb«lBE  oofniiut  of  it.  Ar«  tb*  mnHoen 
of  tba  buk  wberan  A^a  mooajla  InTcated.  jutiBed  in 


ANSWERS  TO  COBBESPONDENTS. 


ft^IitsbttopajmonnoremplDTk  MUdtor  or  Mka  anj 
■tapa  whatanr  without  tha  kno«l«d(a  ol  tha  otho'  eiacn- 
tor?  Should  A'a  tUBnloneoaaacotM  out  ot  tha  nMuaj 
whidltelrft,  oroboiilitNaf  No  nKinar  whataiw  bu 
paaitf  ttranffb  the  naphow'a  banda.  Ha  reoolTOd  »  noEo 
horn  tha  nndertaker  which  h«  it  one*  bnndsd  orer  to  Iho 
o^er  exM»toT,  A'a  aon,  which  nota  itill  nnwln-i  to  bs 
BKld.  Oan  tbo  nephew  now  ntatt  to  aot.  or  wliat  itapa 
mnat  ha  tekeP-AvvOca.    ' 

[33§I9.]— Thotocrahpia.— HU7  thanka  penonally 
to  '^  nneA  &«pic«  'for  Aia  filoabla  nrtiola  <m  ths  |?elfr- 
tina  prooeif.  I  ihould  laol  mush  obliaai  it  bo  wonU 
klsd^  aj  what  proportumi  of  mcthjUted  apirit.  oUi^- 
aoidiDe,  end  abaluf  ha  and,  aa  1  Iwto  M>tnfl  difficqltj  m 


le  aaj  wh^t  ia  the  co 


dfMl 


Ibe  dre  mentionad  t    la  it  in  Judaoa'a 

>r— ItlDICU  PaACTTTU 


L338KI.]— Damp  WaJla.— Can  anj 

*■ ' ■  ^atbod  by  wluon  tha  dr^^' 

la  m^  hfl  facilitated  P 


m  ■  amw  idnaa  m^  ha  fj,-iii*-*-j  t    t  »,™  t^i^j 
flreaaidwiUiautlor  thiea  _  ..... 

IM  dMBp.  Onlj  tbo  partj-walli  in  the  two  parlonn  tha 
fliaplMa  nda  are  damp,  and  tha  front  wkU  %  trlOa.  Than 
an  BO  tokUnc-AxBi.  Tbawalli  appear  to  be  drr  at  ni;li~ 
bntintbamoiBiBit  are  wet  a«*io.  The  two  nppn- floo 
an  parfaoti;  drj.  There  ia  no  baaenuat.  Tha  wiiidai 
ana  Moidlj  opaa  all  daj.  Coald  partantad  brieka  ba  i 
aartadaBTwhantocroataanaoddraaghtP— B.  A. 

[SMI.}— Prsaniro  of  Air.— What  ia  tha  pretiore 
pVHvacvlBBh  in  pouudaattiiea^^ideat  a  teDpciAturo 
of  oFp.  P  It  U.RM  oublo  teat  ot  tir  per  Biiaala,  when 
draalatlnff  thronjrfa  a  mine,  ({iTe  '71  inch  of  water-cange, 
to  lalia  ibe  quantitr  to  7S,Cno  how  noeh  would  (ba 
watac-naiwa  be  tncrtMo*  ?— OTiaiii.B. 

taaob  nia^w  to  black  linen  oi  cotton  aela  with  a  de« 
and  duialila  d;a,  ao  tliat  tbelc  tiiana  mar  not  ba  injured 
aa  It  Ia  tha  caM:  with  tha  ordinaii  vallate  of  Inu  t— 
CaocwTMAixa. 


raiaB.]-BiTd  <3«tohliul.-Ia  It  pa 
Iriida  br  matuot  electrioltrT  I  wonld  aK 
tree  wtth  metallio  farnnctaaa,  and  b/  n 


to  wuae  tbnn  to  tall  down,  but  1  wut  iuatruoti 
CiKaciPHUiDa. 

[388U.]— PreiarTiax    Prnltn.-What   ia  the  beat 
mathod  to  preHrro  rmlta,  anch  aa  peachu.  firaiieii,  kc.. 
that  thaj  might  bo  fuund  freah  and  good  in  winter  i 


I    and  Daltiall'i 


DanlaU'a  battery,  are  m,  Inooi 
oappar  in  tbo  centn  nnd  tbo  lii 
toWwlfhlaac         


Battarr.- 
rN^'i^t  a 


oopper  diie  at  bi 
nttft  Uran  of  b 

ocnaiitr  Do  no 
blottlna  paper  r 
tjUngl— Da.  8i 


c  copper, 
which  1» 


a  balterj  do  for  aleotra 


Tor  purifying  t' 

oorraapoudent  kindlr  inl 
-ft  ctLDmlcais  La  t — B^s 


tlia  newapapen 
tad  hii  iODBai 
patented  aa  imngenHni  oi  one 

air  In  tha  iaid  boat,  which  ramaii 

bouci  at  a  time,  and  ia  made  to  trarel  at  a  apeed 
knota  an  hour.  Uan  any  oorraapondent  kizidJy  in 
what  tha  M 

rSaSBf  J— W«a»lng.— 1.  la  it  the  praotleo  to 
tmll,  dther  coloured  warpa  orelaln  warpg.  with  i 
thaaamaaaplalnmliDar  a.  What  reoMin  li  there 
haalda  inatead  ol  three  for  weaTing  driUi  f— Tdmbc 
;.— Oaa  an  j  of  onr  rauli 
Ltiuu  uuuub  the  state  of  the  roaJi 
ante,  during  the  month  ot  tjvptc 
.  Btato  for  bioycUug ;  and  are  the] 
L  A. 

ly  Examiaatloo.- 
QrxtcUi'BlionDBnin 


[S38EB.1— Now  Foi 

Sow"lonu^^aJiM,  °1 
AntWInafltBUto  I 
oritonjr— a.  B.  A. 

gKS9.1- 
hupa 


lioafcr  illi 
tlUM  toqi 


HINTS  TO  OOBHESFONDBNTa. 

Write  on  one  uda  o(  tha  paper  only,  and  pnt  draw- 
'~  'Uutmtiuna  on  aaparata  piaeaa  of  p^ar.    3,  Fnt 
laariei,  and  when  anawering  quenee  put  the 

aa  wall  *a  tha  titlaa  id  the  qnariaa  to  which  tha 

lepliea  refer.  ^.  No  charge  ia  made  nr  tnaertlng  lettera, 
"iai,ar  imliea,  4.  Uommenial  tettan,  or  qnariaa,  or 
■a  an  not  luertad,    S.  No  qnealion  aaklnalor  aduoa. 

^ or  eeiantiflo  information  ia  anawend  through  tha 

•oat.    e.  Lettera  unt  to  eorreapandcuta,  niidar  ootbt  to 
.u.  i>j:.„  —  got  forwarded ;  and  the  namea  of  oorre- 


tUKSI.—l.  Horn  Mnidoch.— a.  fl.  Warnm.— 
ibert  Broa.— T.  C.  Carion.-W.  II.  Bnrke.— R.  K. 
Jtt.— J.  Forb«  MitchcU.— J.  11.  F.— C.  O.  Hawk.— 
-John  Earl  Clare— I^  8.  T.,  India.— Taniarlana.— 
art  A.  Kntli.— Jospph  rJrwn.— Aliqnanclo.— J.  T.  W. 
Mlrow.— M.  H.  R.— Dopnly,— A.  K.  S.— L.— J.  L.  B. 
Muisr.-Youne  rlnmber—P.  W.  Hmith.-I.  F, 
ard,— Enipncer.- Derby.— J.  W.  W.  K.  N.— Pflcw. 
ijr.— Lnnoi^liira  Fitter.— TerringrtoriI,—T.  0.  B.— 

0.  H.  A.— BeToiidib.— Decorator.— X.-ConolM^- 

1.  H.— II.  a.  Mol»rloj,-it.  SteQlt.-ainliirht  Lin\. 
fT.  T.  CaUipbronafl.— Wiljon  Batty.- W.  R.— B.  F. 
nnvc— J,  0.— y.~A  8t«d.— ffoar  Bnginecr.- 
.— Pcnin.- Liifht.- W.  P.— Philoatataa.— G,  8.  T.— 
mlaa.-W.  H.   B.-Cnidilor.- H.  O.  R.— J.   D.— 


crCampbell.-.=i, 


lomun  Birkatt Vega.— D.— Henry 

Bflelgom.— Hi.- S6In.  Superb.— 
i^hiLnt.— B.  Riley.— Pitman— B.  B. 
No  Sntor.— Dandle  Dii 


annot  IcU  Tc 
onld.    Who  - 


■e  pane.)- PiTta. 

one  elae— wa  wlah 

nd  other  aymotlo  dlaeaaea,  aa  thaj' 


iw 


lainly  appear  to  iM  thooi-h  treipieatly  eipoaed  to  tha 
inllnence  ot  tho  contagion,  will,  aa  Dr.  Alfred  Oarpenter 
baa  obaarred,  "confer  a  boon  upon  humanity,  aa  in 
that  diaooiwy  will  follow  tho  eotabliihment  ot  a  maana 
for  preventing  alifVPtber  thoae  forma  of  diaeaa^")— 
BiLaaLLHMTB.  (1.  Oct  Ur,8pn«ao'i  took.  S.  BiTond 
tha  power  of  any  oorrfapondcnl  nnlosa  ha  faw  tho  ipaei- 
mena.  Get  pome  elementary  manaal  of  geology.)— 
W.  O.  (Wa  haro  no  dpnce  to  tpare  for  thf  discouioD  ot 
anch  ridicniona  enpM^itloiii. )  — J.  Ii.,  Olaagow.  (See 
■•  0aatul  Notca"  on  p.  £J2.)-Liw  Student.  (They  haTo 
alrndy  roplied,  and  *a  ihall  be  turpriaed  it  they  do  not 
trwt  all  further  rejr--' '"■  — * ' ^•--• 


~n.    Cu 


■ ,  l*°V; 


■■Alcol 


"Hippur 


.     (Seo  n-ply  aBB3,)— Alsii 
th  molted  lead,  bend  when  ot 


.  _.y  aTi'jT'H^  

I.  It.  (The  Uant  Sun,  tha  iloaa  Daily  Nnn,  Unnu'i 

I,  CiriiiUr.  all  iicliUiihed  at  Dougl....     ProbiLbly 


lale  of  a  horiie  la  EOod  althoogb  nade  on  a  Bnnday 
(It  ia  nckoned  that  1  cuhin  ynni  of  chalk  lim 


yarda  of  rcndrr  uiii  ivl  on  l^rlck,  and  70  jmriM  on  la 
ionii.  (It  is  an  American  iuTenUou  and  wedo  not  ta 
■      ■■      ,.)— W.  E.  BiBUB.  ("Plnmbln 
pnbliahed  by  Lookwood  and  * 


by'^1.  1.. 
London.]— Pi..     .    , 

nore  eip«rla11y  on  np.  3liS,  311 
SH.   Vnl.  XV.  ;  Find  pp.   19,  73 

on™  edSS.!  oSt^oriwT-^n"  w 


.1  Uie  pnutical 
'ho  paaaod  flmt 


I33SI0.1— Blaok  Btalna   c 


I  which  hai 
and  tho  rim,  no  doubt  through  thi 
'  the  rait.    Wliat  ii  tliD  ocrtiLin  e\as 


Artlalei.';-] 

chemical 
ot  theei 


ThoMi   who    have   puTohaaed   PomphreT  i 

PATINmiTEaDrrTlDiii  b>  JiilT  "(  Uili  TIai,  in  laTltid  tr 
titaj  la  J.  evuetnst.  HmHi.ArHt.  Kinntejlian.  aad  tii^ 


n  tho  oil  tor  24  hem 
mkhuit  and  altar  dinner.  I 


nenoe  to  indieea  of 


™  alwHT.  Bla' 
ply  wni  wTu 


—0.  S.  T.  |Ur.  llDTbrid|%  pbetosTuhar,  ba  FVia. 
ciaon,  U.S.A.,  ia  anllblant  a£ra>a.>— Paora.  (1.  Tn 
bad  belter  write  to  the  aaaretan.  E.  There  ia  aa  nA 
boaki  yon  had  battw  aabaorlba  to  the  Plia(i>tri|.k.j 
Vfr,  and  the  Bn-|i'h  JouMial  e/  FI>aIa«ruK,,  aid  gR 
the  aicellent  handbooka  they  iaaoa.) — J.  CT  ( Eiati  ti 
to  learning  Italian  were  glTen  on  pp.  M  and  123  iil  hit 
tol.)— DacoaxToa.  (Thm  La  nothing  of  the  kiodpnl^ 
lldhod  ai  a  periodical  worth  buying.  Some  filqUt 
articlBii  appeared  in  tha  BaiMiag  Sttt.  nndn-  the  M 
of  "  Fnmjtnta  and  DeaoratkHi,"  during  V^B  aad  the 
■     -    —    -    -     (WobiowiK 


throo^h  our  ow 


I  (u  aak  for  I 

1  colnmna.) 


Rua."— "  J.  L.  t" 


writei :— '■HowofteudoweaeotheahoTe  attbefgotiJi 
query  f  To  me  it  appeara  a  aeUah  r«iaeaw  1.  II  ilien 
that  tho  qneriat  renniraa  tha  information  aolely  far  th 
own  benefit.  2.  That,  If  ao  Old  inbierliier,  he  ii  tao 
idle  to  aaarch  back  nnmbara ;  or.  if  a  new  (Be,  tee  u- 
willing  to  puiebaae  that  in  which  the  derired  iaCni' 
tion  may  ba  eonti^nad.  3.  That  be  wiahea  yoac  nJaaLIt 
apace  to  be  eecni^ed  1^  answera  to  qnariaa  whid^  JB^ 
Vnbly,  hare  hern  (Inn  often  befora.  What  la  ana 
haTlno  la  worth  anamhiug  fnr  anil  ii  Chptiiu  CilUi 
■ayt,  ^  Vhon  tonnd  make  a  nota  of.'  I  woi  " 
look  thrcngh  back  ynlnmae  ancy  Bight  t<tt  a 

giro  a  tollow.anhecribar  "■■  ' "  — 

query  until  I  waa  latiatfe 
one  had  not  been  ejtai 

1  of  Infocmation  oont^ned  in  tha  pacm 
loh« 


"oUSd«(W~t]H 


'aau.  Thorn,  Spero  Heliora,  A  Poor  Cri|vH  Bi 

?.  H.  W.,t.._ 

already  aimilarly  ai 


m    ^ 

■ 

1 

jHia 

T 

i^5 

■ 

_ 
I 

T 

. 

9^Bn 

5 

J" 

i 

i 

SOLDTIDK  lO  i3£. 


B3(ob). 


Noncia  to  Ooaai 


,,  thanka  tor  tha  problem  nUAM 


Tfiry  aooeptabla. 

B  B.  E.— YoD  tiul  to  aae  In  Tonr  aolu 
when  l.^gtakeagtbe  White  KInc  la  it 
not  know  of  uy  anch  olnb,  but  any  lA 
inaert  a  BOtIco  on  year  raqoetHu  U 
you  would  aoott  And  four  handa  fnU. 

B.  H.  U .— Wa  are  glad  tkkt  job  db 
younelt.  Wa  thiidi  with  yoo  tbat 
problem  and  worthy  of  the  Ii " 

CoMBCT  8oimo»  to  *3S  by 

la  hMDrreat,aa  tharo  la  no  aata  it 


imatc,)— Tiao.  IWrilo  K.  anrfp.  H,  Spon. 

-  -      -  ■  --■ •  —■'  Co.,  7,  Stationer-' 

ed  quite  oorreclly, 
ndeoU  who  kindlj 


IT  Lnclcwood  and  Co.,  7,  S 


BaU  Court.) -LtTBii.    (Yon  hii« 
offer  to  do  what  yi 


SJS 


ould  hnnUy  like  to  bf 


to  peabaoa  twenty  oorraqiandanta  who  ha 
0Ui«  qurfat  Jon  wen  oomaponding  with,  at 


Elutla  Btamp.— A  new  form  ot  aUitit  li 
■tamp  litt*  lata);  Man  patented  bj  PiepM, «( Ik^—T 
Thia  u  biMl  upon  tha  alaatia  piaptftlM  >••""? 
by  a  mixture  of  mla^  and  BlrcttiM,  rtuh  M" 
p«rteoUy  the  actwn  ot  oila  aad  patrobwa.  wtu  ■« 
anffidantlj  pennaiunt  to  atuwar  a  mj  incdtB- 
POM.  To  sin  it  the  dedred  annUlit;,  &  M« 
aa  made,  ia  immenad  tor  about  Snin.  in  a  mutn 
in  tba  pMporUotl  ot  1  part  of  taanin  to  U  f^.f 
alcohorandtban  allowed  to  dry  with  *>-,*■(•; 
nndemeath.  Tbftutob*  wp««lad  hoiidjta«3 
or  foni  honn,  and  attar  Um  hut  diyUw  »>•  >^ 
lucface  ia  to  bo  waahed  with  >  aponge  "iw  J^ 
warm  apiriti,  in  order  to  ramon  tba^iapsM* 

I  tannin,  and  prennt  ita  aotion  on  the  eoloniW^ 
faeo,  Aloatborlike>arfaoe,iri«ianeUitiBli3rj" 
thn.  produced,  wUoh  auwwa  »I1  the  fono^'t*' 
ordinary  robber  atampa  at  pwiMl  m  mm,  m^ 

I  betegf  Tery  mneh  aora  eanlr  prepaiedi 
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ARTICLES. 


T.  THK  SLXCniZC  LIGHT, 
ntlle  between  coal-gas  and  the 
trie  li^ht  haa.  at  last,  fairlj  com- 
□  thia  ooDntT7 ;  and  althougli  the 
the  snrreTOr  to  the  Ohelaea  Vestrj' 
main,  nni&Toarable  to  electricity 
ititute  for  street  l»mpe,  there  is 
Bon  to  beliere  that  that  zentleman 
mistaken  in  the  conclusions  at 
has  arrived.  It  maj  be  tm«  that 
ire  eoonomioal  than  the  electric 
Drdinary  street  lamps — tboufth  we 

0  doubt  eren  th&t  j  but  it  is  cer- 
the  new  sjstem  in  imiaeaHnrabl; 
where  large  areas  hare  to  be  illn- 

We  reserre  a  dlsenssicai  of  the 
ised,  howerer,  in  order  to  notice  a 
A  at  the  first  sitting  of  Section  A 
itish  Association.  It  is  acknow- 
nat  tbe  electric  arc  is  the  most 
illaminating  af^ent  known,  and  its 
y  for  Uifhthouse  purposes  has  been 
i]  in  a  practical  form  by  onr 
rs.  We  have  been  slow  to  take 
:e  of  it,  although  we  are  the  first 

nation,  and  have  a  very  long 
'  coast  to  guard,  iit.  3.  R.  Wig- 
taken  advantage  of  the  meeting  of 
ish  AsBociataon  in  Dublin  to  call 

1  to  the  lighthouse  arrangements 
immisaioners  of  Irish  Lights,  ajid 
-s  were  amongst  the  moat  interest- 
valuable  of  those  read  on  tbe  first 
le  session.     Galley  Head  is  a  prO' 

on  the  coast  of  Cork,  in  the 
irhood  of  which  many  ahipwrocki 
irred.  It  is  an  important  point, 
[rish  Commissioners  at  once  saw 
isity  of  displaying  tbe  beat  light  at 
nmand.  Prof.  Tyndall  was  con- 
nd  asked  to  give  bis  opinion  as  to 
t  powerful  and  distinctive  light 
.d  be  obtained;  the  diatinctiveness 
;bt,  OB  can  be  readily  understood, 
moat  important  consideration. 
]pon  the  adfioe  of  Trot.  Tyndall 
imissioners  determined  to  adopt 
Inform  Oroup  Flashing  Qas  Light, 
r  were,  accordingly,  the  first  to 
a  as  tbe  illuminating  agent  for  sn 
It  lightbonse.  It  will  be  under- 
Lt  the  question  was  put  some  years 
>re  the  capabilities  of  tbe  electric 
re  well  understood.  Mr.  Wigham 
ed  npon  to  dense  the  necessary 
IS,  ud  he  therefore  sought  to 
le  greatest  possible  intensity  with 
best  Tolnme  of  flame ;  and  he  sno- 
by  tbe  means  we  are  about  to 
He  employed  a  number  of  fish- 
lers  arranged  in  a  peculiar  manner, 
ising  talc,  or  some  other  anitable 
X,  he  succeeded  in  rendering  the 
e  amoky  part  of  the  fiame  &  mass 
ng  light.  The  oiygen  of  the  air 
1  at  two  places ;  first  at  the  bottom 


Bntity  of  solid  carbon  which  would 
le  have  escaped  unconsumed.  The 
t  the  lamp  waa  illustrated  dtiring 
ing  of  tbe  paper — first  by  showing 
at  the  talc  oiidiser,  and  afterwards 
A  complete  burner  was  exhibited, 
by  what  means  chimneys  had  been 
'd  wi'h,  and  the  manner  in  which 
t  could  be  increased  to  adapt  it  to 
e  of  the  weutber.  On  clear  nights 
XXTIL-BO.  700. 


jets  are  naed;  but  if  the  weather  ia 
thick  that  number  can  be  instantly  in- 
creased by  degrees  to  a  mazimnm  of  108 
jets.  Tbe  goa  supplied  is  of  32  candle- 
power;  but  Hr.  Wigbam  relies  mainly 
upon  a  suitable  arrangement  of  lenses  for 
itrating  the  mazimnm  power  of  the 
I  bisUmps.  There  are  at  present 
some  restrictions  as  to  the  use  of  lenses, 
the  ordinary  pattern  being  suitable  for 
use  with  an  oil-lamp,  ^ving  a  flame  4in.  in 
diameter  and  3iin.  high.  But  Mr.  Wig- 
ham's  lai^^est  gas-flame  is  12in.  in  diameter 
and  S^in.  high,  and  a  lens  anited  to  that, 
would,  of  courae,  largelv  increase  tbe  illu- 
minating power.  For  illuminating  daring 
fogs  be  uaes  tbe  largest  lenses  pennitted, 
ana  he  baa  devised  a  meana  of  quadmpling 
the  power  of  his  largest  gaa-figbt.     This 

Elan  consists  in  placing  two,  three,  or  four 
umers  verticallT,  and  in  making  arrange- 
ments by  which  the  products  of  combustion 
of  the  lower  burners  are  carried  away  so 
as  not  to  interfere  with  the  upper  burners. 
In  the  Galley  Head  light  there  are  eight 
sets  of  burners  and  32  lenses  which  touch 
one  another,  so  that  the  rays  of  light  blend 
and  throw  out  one  brilliant  beam — equal, 
when  necessary,  to  about  one  million  sperm 
candles.  This  enormous  power  is,  how- 
ever, so  much  under  the  control  of  the 
keeper  that  only  one-fourth  or  one-half 
could  be  used  at  his  discretion,  according 
to  the  state  of  the  weather.  The  li^ht  is  a 
group-flasher,  the  extinction  and  re- ignition 
of  the  gas-flames  beine  reeulated  by  the 
same  clockwork  as  works  the  lenses.  We 
thus  have  not  only  a  very  powerful  light, 
but  one  that  can  be  diHttnguiehed  and 
identified,  and  the  master  mariners,  who 
ore  the  moat  interested  persons,  have  ex- 
pressed their  satisfaction  in  very  compli- 
mentary terms.  Mr.  Wigham,  however, 
was  not  satisfied  with  his  arrangements, 
and  in  endeavouring  to  improve  them  de- 
termined to  try  the  electric -light  in  com- 
bination with  his  gas-flamea.  While  the 
British  Association  was  sitting,  then,  tbe 
Bailey  Lighthouse  was  accordingly  illumi- 
nated by  the  electric  arc  in  combination 
with  gas,  and  Mr.  Wigham  stated  that  the 
light  was  so  clear  and  intense  that  be  had 
been  enabled  to  read  the  programme  of  the 
meeting  while  at  a  distance  of  six  and  a 
half  miles  from  the  source  of  the  light. 
The  electric  light  will  be  used  only  during 
fogs,  ao  that  no  extra  expense  ia  incurred 
during  ordinary  weather. 

A  £>g-Bignal  has  also  been  deviaed  by 
Mr.  Wigham,  the  report  beinf  produced  by 
theexpuwion  of  a  mixture  of  atmospheric 
air  ana  coal-gaa.  A  gas-gun  of  his  inven- 
tion was  placed  in  the  grounds  of  Trinity 
College,  and  exploded  by  electrical  means, 
to  show  the  members  assembled  the  possi- 
bility of  tbe  scheme.  A  new  atmospheric 
gas  machine  wsa  also  exhibited,  whicn.  was 
said  to  be  weU  adapted  for  outlying  stations 
where  cosl-^as  could  not  be  obtained.  All 
these  experiments  served  to  demonstrate 
tbe  value  of  coal-gas,  and  at  the  same 
time  helped  to  show  that  if  the  electric  arc 
oonld  be  utilised,  a  superior  illuminating 
agent  would  be  placea  at  tbe  service  6i 
tboee  who  have  onr  lighthoosea  in  charge. 
We  confess  to  some  aurpriae  that  the  report 
of  the  surveyor  to  the  Chelsea  Testrj* 
should  bave  been  of  anindefinitecbaracter. 
He  acknowledges  that  the  electric  light 
might  be  uaed  with  splendid  effect  in  large 
areas,  auch  as  that  of  Trafalgar- square, 
but  he  practically  condemns  its  use  on  such 
places  OS  the  Cnelsea  Embankment.    At 

Present  that  port  of  London  is  illuminated 
y  109  gas  lamps,  which  cost  2b.  IJd.  per 
honrt  but,  according  to  the  Chelsea  sur- 
veyor, 46  electric  lamps  would  be  required, 
costing  24>8.  per  hour,  to  effect  the  sam^' 
degree  of  illumination.  We  hare  nohesi- 
expreaaing  our  belief  that  he 


...  only  equal  to  a  little  more  than  two  gM- 
jets.  The  figures  used  by  the  Chelsea  sur- 
veyor h&Te  not  been  oDteined  from  onj 
practical  trials,  but  onlr  from  such  expe> 
ience  as  he  boa  been  able  to  acquire  in  a 
ieit  to  Paris.  He  informs  ns  tnafc  att^  k 
cu«ful  consideratdon  of  the  whoU  gnestioii 
ha  is  of  opinion  that  the  eleetriiD  wht  ii 
not  at  present  anitable  for  street-lighting 
i  \:  the  metropolis,  but  that  it  is  tnttable  for 
Iru'ge  areas  like  Trofalgar-aqura  and  Par- 
liament-square, although  at  an  inerease 
upon  the  coat  of  gas.  Wt  speaks  of  anginf 
of  18  h(nree-power  being  necessary  at 
several  stations ;  whereas  th«  bet  ia  that 
in  London  itself  there  wonld  be  no  oooacion 
to  put  down  engines  at  all,  becanae  arrange- 
iiienta  can  easily  be  made  with  the  owner* 
o(  steam-power  for  the  working  of  the  ro- 
Ljuisite  machines,  as  is  the  case  with  the 
Gaiety  light,  which  is  worked  from  the  Beho 
office.  It  appears  to  us  that  the  Chelsea 
tiurveyor  has  made  little  if  onj  sllowonoe 
fiir  the  anperiority  of  the  electnc  light  over 
SiB,  and  has  confined  himself  too  much  to- 
the  study  of  the  Jahlocbkoil  candle,  which 
i^  not  tbe  beat  arrangement  that  baa  been 
devised.  We  must  have  been  groaaly  de- 
ceived it  it  requires  48  electric  lamps  to 
sapply  the  place  of  109  gaa  lamps,  which 
a«  at  present  arranged  iUnminate  the  aky 
^a  much  if  not  more  than  they  do  the 
Ptreets;  and  we  should  like  fnrthw  details 
hdfore  we  accept  the  dicta  of  the  Chelsea 
norveyor.  We  suspect  that  that  gentleman 
hu  not  risen  to  the  occasion,  but  haa 
accepted  certain  figures  supplied  to  hifai, 
imi  without  any  practical  experience  of 
irhat  bos  been  done,  save  in  Paris,  where 
he  has  been,  and  baring  presumably  made 
himself  acquainted  with  the  details  of  one 
nystem,  has  practically  condemned  electric 
lighting.  We  know,  however,  that  it  is  in 
use  at  Siemens'  works,  and  we  believe  that 
it  can  be  adopted  in  the  streets  of  London 
n-ith  advantage  to  the  community  and 
I'eonomy  to  the  ratepayers,  and  we  ore  con- 
vinced vbat  48  electric  lamps  must  give 
more  light  than  109  gas  lamps,  which,  as 
\ie  have  mentioned  above,  throw  tbe 
srreater  portion  of  their  illuminating  power 
irhere  it  la  not  wonted. 


mistaken,  for  at  this  rate  one  elecim^Bm^'w*.-]    \Mft«< 


HOW  TO  HAKS  A  PIAHOFOBTE.— VI. 

THE  check  action  I  have  selects  is  that 
known  ss  t^e  "Molyseux,"  as  it  oom- 
binea  simpUcity  (and  is  oompotatively  easy  to 
pat  together)  with  thorough  efflciency.  There 
are,  no  doubt,  other  double  actions  that  equally 
fulfil  these  conditionB.  but  I  think  and  (by  the 
time  tbe  reflating  is  aatiBfactorily  sooom- 
plished)  I  am  sure  the  amateur  will  agree  wi& 
me  that  one  is  quite  snCBcient,  The  patent  of 
this  action  having  recently  eipired,  it  may  now 
be  reculily  procured  and  at  greatlv  r^aced 
prices — vie,  from  60  shillings  upwsnb,  accord- 
ing to  the  quslity  of  the  hammers.  It  may  be 
obtuned  from  the  late  pateDtees,  Uessn.  H. 
Erooks  and  Co.,  and  Messrs.  J.  Nott  and  Co., 
Kirkwood-road,  N.W.,  and  probably  at  matt 
amall-work  makers.  As  the  keys  of  this  aettcii 
work  in  front  of  and  not  under  the  lever  i^ 
iia  in  tbe  hopper  action,  they  must  either  be  Ifai. 
<  shorter,  or  tbe  action  frame  placed  that  mnob 
farther  bock.  In  diagram  Fig.  8,  page  61fi,  It 
will  be  seen  I  have  allowed  a  great«r  spaoa 
tietween  the  keybottom  and  strings  Hum  is 
absolutely  necessary,  so  that  the  lattermetbod 
{^n  be  adopted.  As  before,  tbe  keys  ara  Just 
taken  in  hand,  the  process  being  exactly  similar, 
omitting  the  morticing.  The  action  frame  fs 
Hilao  put  together  in  the  same  manner,  the 
Tneaanrements  being  slightly  ditFerent.  The 
lop  of  the  lever  rail  for  instance  Is  only  three 
inches  above  the  key-bottom,  and  is  flush  with 
the  bottom  of  the  Btondard,  and  17ia.  from  in-' 
-ide  the  lock-board.  Tbe  centre  wire  of  the 
hammer  roil  ib  41in.  below  the  top  bridge  pin, 
:LDd  the  space  between  these  two  rails  bein^ 
irreater,    odvantaKa   ma.-^  \»  ^K».«&  <A  '■*.  "^a 
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Nmoved  b;  meuia  at  &  pump.  Tbe  second 
portion  of  the  pioeeM  ooinute  In  fixing  tbt 
liitn>geii  to  ft  metallic  buei  the  prodact  for 
iiuUnee  being  oj&nide  of  potaasium. 
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BEE  KAVAQEXEHT. 
(Coniiniud  from  p.  411). 
The  Slvietonal  Hive. 
IB  peoDliftri^  of  thia  hire  is,  that  the  front 


of  wood  Qin.  long  end  llin.  vide — A  A,        

ue  oonnected  b;  the  two  piece«,  B  B,  vhich  ere 
IGin.  long  and  lin.  wide.  Neither  of  tbe  etripa 
jj  fut«aed  »t  tbe  ends  of  A,  but  one  ftt  }in. 
from  the  bottom  end  the  other  at  iia.  from  the 
top.  These  itrips  form  the  top  and  bottom  of 
tbe  frame.  At  a  distance  of  :lin.  full  from  A 
two  strips  jin.  wide  oonnectthe  top  and  bottom 
of  the  frame,  and  form  the  actoal  sides  of  the 
faaine — the  parts.  A,  forming  the  front  and  back. 
«I  hire.  The  section  of  bar  at  Fig.  2  will 
Tender  all  dear.  To  form  a  hive  a  namber  of 
ban  are  arranged  side  b;  side,  and  placed  inside 
a  wooden  case  or  body,  which  is  supported  on 
four  legs,  and  anrmonDted  b;  a  roofed  anpei- 


ooTor  (which  is  hinged  to  one  side  of  the  hive 
body).  Five  of  the  bars  are  shown  in  position 
at  Fig.  3.  The  sections  or  bars  are  held 
together  b;  a  couple  of  springe,  and  there  is  a 
frame  with  a  window  in  it  which  takes  the  place 
of  dummy.  The  adTantagea  of  this  hire  are 
that  the  bare  can  be  [nvorted  if  renniiffl,  miH 
there  is  no  fear  of  the  combBbeini'  rlutii:i.'o(l  Li- 
the motion  of  the  frames  should  1 1"^  hivo  be  sent 
either  bj  road  or  rail.  The  reason  for  the  ocea.- 
Moaal  invereion  of  the  bars  will  be  explained 
when  describing  the  different  plans  of  "  bar- 
frame  "  management.  Thedisaflvantageisthe 
great  danger  of  crashing  to  death  larjrcaumbpra 
cf  bees  between  the  sections  after  an  eiaminn.. 
tion  of  the  hiTe,  and  the  risk  run  of  so  depriv- 
ing a  stock  of  ita  queen  at  a  time  when  ic  is  im. 
practicable  to  replace  her.  Inthe  liiteos  adver- 
Used,  10  frames  constitute  an  entire  hive,  but 
like  other  hires  the  number  of  fruiiie*  in  use 
maj  be  regulated  by  the  insertion  of  the  dmtimy 
at  any  required  point.  W.  S.  Iiavia. 

UnT-TAPPINO  KACHINE. 

A  N  itoproved  not-tapping  maohine  has  been 

-^  patented  byMr.T^Uawn,  of  Birmingham, 


labour,  owing  to  the  application  of  tbe  self- 
acting  principle. 

The  machine  consists  of  the  oinal  frame- 
work, with  driring  shaft  and  gear.  It  is  fitted 
iritb  along  box  ohnck  or  hopper,  in  which  the 
blankc  are  placed ;  the  tapping  tool  is  flied  at 
the  lower  end  of  this  chuck,  a^  is  started  by 
meH.naof  a  cam.  As  each  nut  is  tapped,  the 
tool  L8  withdrawn  by  means  of  a  balance  weight, 
freeing  the  nut  from  the  chuck,  when  another 
blan  k  falls  into  position  for  tapping,  and  so  on 
unlil  the  chuck  or  hopper  is  empty.  In  front 
of  thv  chuck  there  is  a  slide  ^uide,  worked  by 
n  lt.'Ti?r  from  the  balanced  weight,  which  is  to 
prever.t  the  twisting  or  dropping  of  the  nut 
from  the  chuck  until  the  tapping  tool  is  re- 
sttirt-e-l. 

In  the  engraving,  which  represents  a  plan 
of  tliEi  machine,  seen  from  above,  A  is  the  box 
chiiL'k  into  which  the  blanks  are  fed,  G  is  the 
tnppi7ig  tool  held  in  a  spring  chuck,  H,  carried 
r>ii  R  phaft  driven  in  the  usual  manner  by  a 
pulley  and  belt,  h  and  U  represent  toothed 
whci^U  and  pinions,  by  which  motion  is  im- 
ported to  a  screw  cam,  B.  This  cam  rubs 
ng^ainst  a  friction  roller,  C,  the  impact  starting  : 
tbe  tapping  tool  into  the  blank.  When  the 
n'j  t  hr>8  been  tapped,  the  tool  is  withdrawn  by 
the  action  of  a  balance  weight  connected  by 
mcina  of  a  lever  to  the  collar,  W ;  the  ?ame 
lever  .lerves  also  to  work  a  slide  guide  placed 
in  front  of  tbe  chuck  to  prevent  the  nut  under 
operation  from  twisting  or  dropping  untQ  the 


„Juseu  demoDslratiia    Of  eoan*  I  weald  sol 

daily  that  an  obsener  may  far  a  nenat  sas  btaon 
whish  have  so  eristenoB  bat  in  bis  ows  •jst  or  thu, 
at  the  very  beRinning  or  at  tba  very  <sd  st  total 
edipte,  a  lonf  rar  of  laaUf  hi  in  oar  owe  dr  ^ 
•era  to  baleng  to  tba  sou.  But  tlie  idsa  tW  iqi 
which  hava  been  seea  dnriog  the  wbolt  Tnmlini— i 
of  total  aolipw  can  be  noa-solar  pheaoHSda,  is  an 
which  no  one  at  all  aeqoaiotad  with  tk  bat*  (rti 
some  small  inkfiag  of  wathanatiaa  ta  aid  hiw  ia  jj. 
trrpretiu  tbem)  can  aBtartaia  for  a  mrtwwrt  I 
baliave  It  had  ita  origin  in  an  JMrniniis  ex 
derind  br  (ha  Ute  Father  Saodil,  and  s> 
oallsd   the  "  shnttsHUid-bnBg  " 


aomewhat  imguiar  bow,  and  an  ohearrsr,  la  anw 
which  reoeivss  do  lishl  ■xoapl  Ihroogh  tUs  bdb 
look!  directly  at  tba  oaag,  bs  w^  sea  a  tnioiW  U 
-imbliDg  in  th^  goaaral   s 


._  __jn  daring  total  aalipaea.    Tha  DitiM 

•negated  to  soma  by  Uiis  eiparioent  ia,  that  te 
moon  mav  perform  losie  sneb  part  as  tba  inanhc 
bang.  Tbey  overlaok  the  fact  that  the  shaltat  a 
~  necessary  as  tha  bong  to  the  ahattex^aad.^ 
-^ la   »   toUl   « ■ 


.  ahow  tha  coronal  lajs.  I  have  before  au,  aa  i  wi^ 
I  ■  magdifiDsnl  proof  ol  the  ongraviDg  riiiiiMidin 
I  ths  photoiTaphie  viewa  of  the  eorona  in  Daaaitar, 
'  1871  ;  and  maoy  stnught  rays  oan  ba  traeal  i*  a 
diatanee  «arr«ipaDdio|  to  more  thaa  five  bmM 
thoosaad  milaa  ttttm  tba  aeUpaod  am.  TkM^  <1 
sDoraa,  beiti«  photogvopbed  at  tba  bacimiog,  ^Ui, 
and  and  of  totality,  and  at  two  tf-' "^ — ^— ^    ' 


tap  is  rMtnrted.    Tbe  tool,  G,  is  held  in  the 

chuck,  H,  until  its  ahank  ia  covered  by  the 
tii{';>ed  nnta,  when  by  actuating  the  lever,  the 
tup    springs  out,    and  tbe  operations   are  re- 


THE  L&TE  TOTAL  ECLIPSE  OF  THE 

sum.' 

Bt  Bichabd  a.  Pbocttdk. 


rayi  wire  sean  to  a  ciaoh  RTsater  diitane* ;  U. 
aalna  the  wild  (ana  might  alnost  aay  tha  iamat) 
theory  ia  maintunad  that  tba  pavta 
were  tolar,  while  their  fainter  proloi 

na  than  tha  mooa,  the  pbotogruha  M« 
1671,  oanaot  bonaatlj  ba  said  t»  hsn 


ilipas  of  Jnly  29th.    There  are  thMe 

iurer  from  the  telegrams  that  little  of  import- ;  igyoand  1S71 

has  been  discovered  ob  the  present  oceaaio 

ny  own  part,  I  Iwlisve  we  shall  find  that  fe 

.    ^J»  have  revealed  multa  of  greater    intere-. 

When  the  American  photographi  have  been  duly 


radiationa.  Nay,  even  oa  th^atapwdonalyakaBJ 
aammptian,  tba  evidanoaof  the  photographs  nafact  f 
ing  the  tunter  part*  of  the  rays  eoold  aoly  la 
regarded  as  negative.  Bat  I  bslieve  ofWy  <■* 
whose  opinion  on  snah  a  qnastion  oonld  ba  at  Ibt 
least  weight  reoogaisaa  the  photognuhs  lake*  a 
as  demonstratiDg  tbe  toUi  Botatt  > 


.._,..  id  good  cngraTinns  of  them  ..      .   . 

to  oi:r  'rientiSo  aociatin,  we  shall  probnhly  find  the 
last  lingering  donbta  rpapfoting  the  aolsr  natnre  of 
the  coruDB  definitfly  dispsaed  of.  1  muat  confess  I 
wm  Biirpriiei  to  obaorve  that  the  coire-poadrnt  of 
the  Daily  yetci,  easily  to  bo  idenlifiad  at  Mr. 
Lnrkyer,  atill  retains  rather  mora  thin  doubt  on  the 
■ahjpct  of  the  coronal  raja.  He  dafinitely  advanoet 
the  startling  BB<flrtion  thut  Iho  nl>rcrviLtions  made 
derinv  the  e<:lipMn  it  1870  and  1871  eatabUshed  the 
fact  Ihst  the  rays  reen  eitenrling  far  bevond  the 
coronal  glory  aro  either  optical,  lorrestrial,  or  cia- 

Somewhat  aa  he  maintaiurd  that  the  photDgraphB  of 
tbe  oorana  ohtained  by  Willard  at  Xeree.  and  by 
Brothm  at  Syracnae,  in  December,  1871,  were 
entirely  dieeorilapt,  until  it  wai  satabliihed  beyond 
all  poHibility  of  donbt  that  thej  were  in  clo^e  agree- 
ment; and  aa,  in  Decemhv,  1BT2,  while  the 
photographs  which  aattlsd  tha  whole  qaeslion  were 
being  devalopad,  a  telaffram  from  him  waa  on  ita 
wiv  to  Jaffna  aasaring  tha  obaarrera  there  (waiting 
tbra  for  totality)  that  the  eorona  had  been  prored 
to  ba  almoat  wMlb  tirreitrUl  t  ao,  in  hia  letter  to : 
tba  Datif  JTmh,  ha  alanda  oat  for  tba  noK-aolar 
natnt  rftti  wwl  wga  wWdn  a  few  days  of  the' 


faiot  Inminoaity  over  tha  con. , 

to  the  illnminatiaa  of  onr  own  air  by  tha  aahi 
oorana.  How  faint  thia  Inminoaity  mnat  ba  ia  akon 
by  tbe  fact  that  over  tha  dark  body  of  tha  mm, 
where  tbia  light  ia  of  neeesaity  strongaat  (the  pA 
of  the  air  directly  between  tbe  dkeervar  aad  Ut 
moon  reoaiving  more  light  from  the  eorooa  Ihaa  sq 
other),  tha  Inminoaity  is  aa  faint  that  to  oriiaaiy 
vieinn  the  moan  looks  abaolstely  Uati  ioriet 
totality. 

One  reaian  why  I  believe  that  the  ohaaffalkal 
made  during  the  recent  eclipse  will  prove  vciy  vals- 
able  is  thia,  that  tha  greater  namber  at  ohaatTcn 
ware  atalioned  hish  above  tba  aea-level.  XmI  ba 
air  intarvened  between  tbaro  and  tta  eaisaa  ttai 
under  orcUaary  oaDditiona.  It  baa  alwaya  bsM  t^ 
tieed  that  the  eoronal  raya  af«  batter  aaaa  tb 
clearer  tha  air  ia  and  tbe  bigbar  tha  obaanw'a 
■Ution.  For  iostaoM,  wheraaa  Uii 
of  the  obsarvara  of  the  aolipaa  of  II 
General  Hyer,  atalioned  5,530  tees  aoova  na  iv 
l6vsl,  aaw  rear  nya  axtanding  to  a  JWalaMlia  trf  taa 
or  three  diametera  of  tha  aao— aoy  to  httmm 
1,700,000  and  ZJBMJOOO  ailea.  That  tha  uaaiJUiai 
were  favonrabla  on  Jnly  89  last  la  Aowa  by  tha  <i^ 
that  Profaaaor  Nawoenb,  Maflafiw  a 
ohaervation  whiek  I  aagasatel  aoaa  ■*• 
r*  ago,  ins  aUa  to  traoa  tha  fatal  i|U  at 
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pliih«d.  Indasd  nuuir  thooBht  tint  the 
kl  light  narer  eaaH  bs  iBan  dnriiic  totali);. 
I  Um  Q<nJI«nuin'i  Jlagtaim  tor  iaif  Iket  I 
wd  tilt  opinum,  confirmBd  bj  the  erent,  that, 
■seoinB  the  brifihtcr  pnrt  of  the  ooroiu  from 
the  eje  might,  under  farourabla  atmoipherio 
loui,  deteot  tli«  tunt  livht  ot  the  udiacil.  Vie 
bat  FrateuOT  Naaeomb  eneted  a  ecrean  oa  a 
>Ic,  and  tnoed  the  aodiaeal  to  a  diatanee  of 
p!eM,  or  uiine  eight  millioa  milu  from  the 

ther  important  diioorery  i>  the  ncojiaiHDa  at 
et  that  the  iimsT  corona  last  July  diStnd 
IIt  trom  tba  oorana  irhieh  hai  bees  •«<□  in 

it  wu  mneh  leu  eiteaiiTe,  bnt  much 
ST.  lU  light  wai  not  that  of  glowing  gai,  hut 
vingMlidor  liquid  natter.  Iti  oolour  «« 
nk,  but  psailj  white.  The  eolipu  of  1871 
ad  when  the  sou  had  manj  ipatg.  whereas  at 
t  then  are  few  ipot*.  Aocoraingi?,  Mr. 
V  iufsn  thHt  the  eoroaa  rympitbuea  with 
1.  and  is  expanded,  faint,  and  partly  gaaeonB, 
;he  inn  ia  RreaU;  diittirbed,  while  it  ii  oan- 
,  bright,  and  fiee  (rom  jraaeitj  when  the  sun  ^ 
no  tpoi*.  The  gsntraliiition  ii  daring,  bnt ' 
J  tmitworthr ;  c'eit  magnifiqav,  mait  ce 
•at  la  ici'enn.  It  nqairet  oulf  a  oartful , 
>f  the  GTidenea  afforded  by  former  eclipiea  to  , 
T  that  in  a  jear  when  the  sun  ii  rer;  little  : 
ed,  tbe  expanded  and  faint  ootona  may  be 
ithUe  in  a  jear  when  the  >un  ia  greatl; 
•d  we  nay  lea  the  oaotraeted  and  bright 
.  Time  ma;  be  a  oonneolion  between  the 
and  tbe  laiupot*.  Indeed,  before  the  pretent 

oocnrred,  I  indioated  the  probability  that, 
prominenoea  and  lierra  teem  to  tytapathiie 
he  ina,  go  alio  may  tbe  corooa.  But  the 
not  10  simple  ae  hai  been  auppoied.  Many 
I  mnit  be  obeerred  before  the  eiaot  nature  of 

eon  nesting  the  phenomena  of  the  oomaa  and 
I'ipota  can  be  detected.  I  haie  examined  ia 
:1a  wbiiji  will  appear  ihortl;  in  the  Confem- 

Reiutvi  the  endaaee  from   the  eelipee   of 

the  preaaat  time  ;  bat  it  i*  not  inffioieot  lo 
ns  to  form  a  wtiafaetory  theory.  Orerhaily 
isation  ia  the  bane  of  Ime  aeianae. 
)  l(legram>  can  be  trusted.  Prof.  WataoD,  ot 
■bor,  the  diiooTcrer  of  eoma  aoore  of  planeta 
ng  betwaao  Man  and  Japiter,  faaa  diaooiertd 
:t  traTelling  between  Hercary  and  tba  lun. 
.nuouceed  in  the  Timee  telegrama  that  a 
"  between  the  fourth  and  the  flfth  magni- 
'aa  Men  in  inch  and  inch  right  aaeaDeion  and 
tian  during  totality.  I  pointed  onl  at  the 
□deed  I  beTiere  I  waa  the  drat  to  point  out — 
3  star  Theta  Cancri  waa  very  near  the  tpot 
!-)  by  theie  telegrams.  Yet  (ai  I  alio  men- 
Profeaeor  Wataou  was  not  likely  to  miitake 
Caaeri  for  a  planet.  I  have  linee  received 
'aahingion  the  chart  iiaucd  for  tba  guidaooe 
a  who  were  to  look  for  an  intra- mere urial 
I  find  that  it  indudaa  Theta  Cancri,  aa 
lara  bten  anticipated.  On  the  whole  I  think 
mely  anlikely  that  an  astronomer  so  skilful 
feasor  Wataon  should  have  mistaken  Theta 
fcr  a  planet.    I  fane;  ha  saw  both  tba  star 

Btranger,  and  that  it  was  bf  seeing  the  two 
tbni  in  jnil*paaition  that  ha  was  able  ao 
I;  to  indicate  the  brightneaa  of  the  nnknown 
If  so,  a  new  planet — whioh  may  be  Ijasoar- 

Vnlcan — bae  been  disooTered,  traTelling 
1  the  snn  and  Merstu;. 


the  pmeeai  an;  one  who  can  give  the  raqoitlte  care 
'  "  '       'J  work  ot  the  kiod,  ma;  practise  it 
The  priuniple  of  the  method  ia  tbe 


mdad  b;  all  work 

with  saecesB.     The  pi _. 

fact  that  when  two  equal  discs  of  glaaa  or  other 
material  are  ground  together,  one  nbore  the  other, 
the  under  one  alwaie  becomes  conyex  while  the 
nppar  one  becomea  oonoaTe,  and,  b;  making  the 
atrjkea  ot  the  upper  disc  wide  and  sweeping,  tbia 
change  of  form  may  be  greatly  accclpraled. 

The  reason  for  this  ia  odious.  When  thenppei 
disc.  A,  Fig.  1,  is  in  the  position  there  ahowa,  the 
downwsrd  presinra  ie  principally  upon  the  edge  ol 
the  lower  disc  and   npon  the  cenlre  of  the  upper 
one,   thereby  canaing  a  greater  action  of  the  inter- 
posed grinding  material  upon  tfaoie  parts,  so  tt 
there   Bientuall;  reaolts  a  form  aimilar  to  Fig. 
The  atrokas  ma;  be  w  made  that  the  aurtncos 
contaot  become  apherical,  thii  condition  being  greatiy 
tavoured  by  the  fact  of  the  material  of  the  two  discs 
haring  the  aame  relative  hardneas,  elasticity,  and 
ripaoBiou   b;   accidental   cbingta  ot  temperature 
during  the  grindiDg  operation. 

By  testing,  from  time  lo  time,  the  curve  aeqnired 
by  the  discs  any  desired  rmdi  '       ■ '   -      ' 

Wl 


seldom  proinoes  any  coDaidarabla  ehange  in  tha 
focal  length,  if  the  proper  stroke  bi  given.  If, 
thrODgh  any  canae,  too  abort  a  foena  baa  bean 
obtained,  it  can  eaail;  be  lengthened  by  revening 
the  relative  position*  of  the  two  glaai  diici,  making 
A  the  lower.  To  obtain  a  apherical  snrface,  aU 
poealble  directions  of  motion  are  to  be  given  to  the 
nplter    diso,   and  _  the  operator  ehoald  work  from 


tbe 


1  the  si 


at  hand,  simply  uiing 


dug  at  1. 


W  lEETHOD  OF  aRINSIKG  GLASS 

aPEcin,A.« 

Bt  Pnor,  Enim  Thohsoh. 

nse  of  glass  in  the  oonstruction  of  spaeata 
>r  telesoopea  has  almoat  an^aeded  that  of 

The  man;  advaotBgea  arising  from  the 
nentof  silvered  glsM  speonla  are  wellknon, 
oe  mirrora  cooatmoted  of  this  material  being 
enee.  The  priacipal  aipanae  to  amit!an 
lera  desiring  to  construct  for  themaelvea  a 
ible  epecolnm  ariiea  from  (be  preparation  of 
rinding  toola.  These,  nauall;  two  in  number, 
lerally  made  ot  brass  or  oast  iron,  curefutiy 

TOund  together  notil  tbe  deaired  accuracy  of 
ia  obtained.  This  operation  of  fittingrequires 
of  tpeoisl  appliances,  and  is  at  once  atedioua 
cult  operation  to  the  unpraotised.  Tbe  toola, 
d  aa  Btated,  are  employed  to  give  form  to  Uie 
rhicb  ia  to  oongtitote  the  reflector.  The 
diSculliet  of  preparing  metal -grinding  tools 
sise,  the  impoiaibility  of  avoiding  conditions 
I  in  cast  metel,  and  tba  greater  aipanaion  by 
the  ok«tal  tool  than  of  the  gtiaaa  to  be 
make  it  deairabla  to  avoid  the  nte  of  matal- 
I  where  praoti«abla.  Thia  ia  particnlarly  the 
are  bet  one  or  two  apecnla  of  aoy  given  tosal 
n  lo  be  prepared. 

believed  that  the  method  praaentl;  to  be 
d  providaa  a  mease  of  sbtainiog  a  good 
t  tha  aame  time  that  the  meUl  tooU  are  com- 
diipaneed  with,  and  from  the  aimplioity  of 


from  the  centra  of  tbe  diac  the  reflected 
rays  giie  tha  best  defioed  image,  we  are  enabled  to 
obUin  tha  focal  length  at  any  stage  of  the  prooeee. 
Where  solar  tight  is  not  available,  the  rays  of  a  lamp 
ma;  obiionsly  be  used  to  obtain  the  data  for  calcu- 
lating the  focal  length- 

The  details  ot  the  prooaes  are  aa  foUoira: — The 
grinding  material  ia,  of  conree,  emer;  of  varioua 
degreea  of  finenses,  the  poliahiog  being  accompliahed 
with  rouge  or  ferrio  oxide,  prepared  either  by  heat- 
ing pore  ferrODS  sulphate  to  decompoaition,  or  by 
heating  precipitated  ferric  hjdrate  lo  a  bright  red. 
For  details,  aa  to  preparation  of  emenee,  pre- 
oautiona  to  be  taken,  methoda  of  teatijng  inrfacea 
obtained,  Ax.,  we  refer  to  Dr.  Drapar'a  very  able 

riper  on  "  SlWered  Olaat  Specula,"  in  tbe 
nithaonian  Coatiibutioni,  Vol.  XIV. 


Two  diaoi  of  heavy  Bk;1ight  glaaa,  nearly  free  trom 
bubblea  and  other  imperfections,  are  obtained.  They 
■honld  be  ot  a  thickneaa  not  lesa  than  half  an  ineh. 
For  a  diameter  of  four  or  Bva  iachesi  and  should 
thickness  with  increase  of  diamettr.  The 
edgee  should  be  circular,  ronjtb  or  sharp  edges  being 
removed  by  grinding.  The  eorfaoe*  ahonld  be  fist, 
idpaTallel  to  each  tthar. 

The  diso  which  is  to  be  the  under  one  during  the 
grinding  prooess.  and  whioh  ire  shall  designate  B,  ia 

S laced  Dpon  a  grinding.poet,  Kg.  3,  tha  nndar  snr- 
see  being  eqnally  supported  at  its  various  pointa. 


applying    Ihia    i  .. ^ , 

otherwise  than  b;  lund.  There  ia  little  donbt,  how- 
aver,  ot  its  succeaa  with  appropriate  maehinacr. 
In  the  latt  and  final  grinding  with  emar;,  tlw 
.  greateit  care  must  be  axerciaed,  as  maeh  time  may 
I  be  aavad  in  the  polishing  b;  Uia  attainment  of  a 
I  good  Burface  and  figure  by  the  griading. 
I  In  the  employment  ot  the  finest  gra4e  ot  emttr;, 
,  tbe  last  oharge  ahonld  be  kept  on  and  worked  down 
BO  emooth;  that  no  grinding  noiaais  made  b;  tha 
two  aerfacea  gliding  one  Over  the  other.  Jnat 
aufficient  water  should  be  added  to  keep  tbe  aurfsoaa 
uoiformly  wet,  an  excaaa  beinp  apt  to  wa<h  oB  tha 
fioe  cutting  powder  bo  esseatial  to  sncceas  in  this 
part  of  the  operatiau.  The  anoothing  ii  continued 
until  the  SDrfaoa  of  A  can  reflect  tha  light  of  a 
window  at  incidences  of  40°  to  50°,  and  when 
examined  by  transmitted  light,  prefirably  by  niing 
a  magnifier,  ahoutd  preaaot  a  very  fine  and  uniform 
grain.  Before  making  any  ohaage  in  grade  of 
emery,  it  is  eaaential  that  all  morka  made  by  prevlOBt 
aisfshave  been  obliterated, 

^  It,  in  the  fine  grinding,  after  anffioiant  examina- 
tion, thn  eonditiona  mentioned  appear  to  have  bam 
attained,  the  apeenlum  ia  ready  for  the  poliahing. 
Tbia  ia  done  in  tha  nana)  manner.  The  poliaher  is 
prepared  by  ooatiog  the  lower  or  ooovei  disc,  B, 
with  a  layer  of  pitch,  or  other  well-known  composi- 
tion, to  about  {in.  thickneaa,  and  after  having 
warmed  the  coated  diao  ao  aa  to  aottiu  the  pitch,  tM 
ooncave  disc.  A,  is  wetted  and  preaaed  npon  the  piteh 
Burfaca  of  B,  to  iaanra  a  fit. 

Parallel  groovaa  are  then  made  in  tha  pitch  snr- 
face  In  anch  a.  way  as  to  divide  it  idto  equarea  ot 
nniform  ttie.  Fig.  S — a  well-known  prooedore  in 
poliahing  apcenla— after  whioh  the  anrfacee  are  ag»in 
c^tully  fitted  aa  stated  abov*.  Praferahly,  the 
diameter  of  the  polisher  ia  abont  one-tenth  or  an» 
eighth  leas  than  that  of  tha  aurfaoeto  be  piliabad  I7 
it,  as  b;thiameauathediairedfignieiamarereadil; 
obtained. 

The  disc.  A,  to  be  polished,  ia  now  laid  upon  tka 
grinding  po it,  concave  aide  upward,  aad  tke 
polisher,  B,  ohargad  with  finely  wajbed  rouge, 
worked  in  all  directions  on  it,  ooeaaional  additioni 
Df  rooge  Uing  made.  When  the  surface  of  the 
■peculam  is  snffieientl;  polished  to  reflect  light,  twl» 
at  Ggnre  are  made  from  time  lo  lime,  tha  methoda  bl 
Draper  and  Foucault  being  admiiabla  tor  the  porpoaa. 
The  altainment  of  a  apherical  sorface  is  in  tliia  way 
free  from  rapedal  difionlliaa,  and  itmuheoonTwiM 
(nbaeqnentlv  into  that  of  a  paraboloid  of  rarolntion 
i>j  the  method  reoommended  hf  Ur.  Draper,  and 
fuUy  dtacribad  in  hia  paper  tmnoasl;  retarrad  to. 

Ie  caonot  be  too  stmnglr  nrged  npon  tkoM 
(ttampting  tha  oooatractioa  of  apeonla  that  ohangea 
of  temperature,  by  handling  or  otfaerwise,  mnat, 
Juring  the  polishing,  be  carefully  avoided.  Tkt 
(iivering  of  the  fioiahed  apecnlam  il  readily  aooom- 

B'iahed  by  following  oloael;  the  method  given  by 
r.  Draper. 

Teati  of  thia  method  of  grinding  apeonla,  made 
luring  the  laat  two  yeara,  ahow  that  ila  capatnKtvea 
ire  at  leaat  equal  to  thoae  of  the  uansl  prooeaa  with 
finding  tools  ot  metal,  and  it  ia  poaaibia  that  with 
lucreiued  experience  the  Utter  may  be  sarpasaad. 
The  method  has,  however,  nndoubledl;  the  advan- 
tage ot  a  aaving  of  time  in  preparation  of  tha  tools, 
la  atao  ot  expense  tor  m-' ' ' 


grinding-poat,  aa  ia  nana],  may  oonsiat  of  a  barrel, 
eighted  or  held  firmly  to  the  fioor, 
Haviog  cemented  a  handle  to  tbe  back  ofjtfae 


The  dieca  ai 


nd  water  auppl 
winging  atrokf 


iuued  ant^ 


hoB  tba  Jounut  ol  the  ?raokIln  Inatitnte, 


aupplud,  and  ground  over  J 

ipplied  aa  needed.     Tbia  process  i 

le  (eats  of  curve  above  mentioned  ahow  that  the 
ao.  A,  baa  acquired  a  aurfaoe,  the  focus  of  whioh 

"■"'  longer,  say  t,  than  the  desired  focDS. 

now  carofulfy  washed,  to  get  rid  ot  all 
cae  ooarae  emery,  sod  a  finer  grade,  say  90,  applied 
For  oontinuinp  the  grinding.  The  aame  operation  ia 
repeated,  using  flour  emery,  and  afterwards  the 
■raahed  grades,  which  may  be,  Buooesaively,  i  rnin,, 
i  min.  and  10  min,  emeries.  Between  each  grade  a 
jarefnl  washing  of  tha  handa,  diaca,  Ac.,  ia 
aeoeaaary,  to  avoid  retention  of  eoarae  particles  that 
ma;  fall  anbaeqnently  npon  the  glaaa  snrfaces,  and 
prodnoe  aeratches  dificnlt  to  remove.  While  oaing 
±e  floor  emery,  the  ouree  oan,  with  proper  care,  be 
made  to  reach  that  reqnired  to  produce  the  desired 
'000a,  on  attaining  whieh  tho  aning  ot  stroke  ia  to 
M  lessened,  to  avoid  shortening  the  focoa. 
The  grindinf  with  tha  nrj  &m  giteAea  A  e> 


KB.  aLADSTOKB  OZT  HASDICBAFI. 

IHB  following  lentenees  ipoken  by  Hr.  Qlad- 
atone  last  week  at  Hawardan,  in  the  courif  of 
sn  addrees  at  a  local  flower  show  well  deeerve  the 
eonaideration  of  eve^  "  Engliah  Hechanle."  "  I 
would,"  said  Mr.  Olsdatone,  "that  the  pMVie 
at  this  oonntry  would  give  more  attention 
than  Ihey  do  to  raiaing  hand  labour  of  all 
hinda  to  tbe  esoellence  ot  which  it  is  ausoeptible. 
They  are  too  fond  ot  getting  out  of  band  labour 
and  getting  into  what  the;  oall  head  labour — 
that  is  to  say,  getting  lolEBiently  acquainted 
■riih  reading  and  writing  and  casting  np  accounts, 
perhaps,  to  get  into  the  losrer  class  m  olerke.  I  do 
sot  brltove  that  there  ia  a  more  diatrreied  elaa*  in 
tba  countrv  than  that  class,  and  I  believe  that  • 
peat  number  of  the  yonng  people  would  do 
infinitely  better  far  themaelvea  and  for  society  if  tlia; 
irere  content  to  keep  much  more  than  the;  do  lo  Vb» 
ue  of  their  handa,  and  would  tr;  to  raise  Um 
gharaeter  of  the  labour  which  the;  perform  vrith 
their  hands,  beoaaae,  pra;  remember,  that  a  great 
leal  oE  tha  ver;  highest  labour  is  labour  performed 
nilh  tha  hands.  Look  at  the  Uboar  of  the  painter, 
at  the  sculptor,  and  not  only  ros  hatteA^*.^™- 
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Antl  now  there  ii  A  jrreat  «kficieney  of  that  kind  of 
labonr  in  this  coantry.  Go  into  thfl  study  of  u 
sculptor  in  London,  and  you  will  fiud  the  sculptor, 
probably  an  Englishman,  v  obli^  to  hure  a  great 
many  assiataats,  because  workinf?  at  tho  marble  re- 
qnires  very  much  to  be  done  before  the  static  of 
finishing  comes,  and  the^e  as^iatauts  are  wpU  paid  ; 
but  if  you  come  to  talk  to  them  you  will  find  that  in 
the  larae  majority  of  ca^cs  thoy  ore  not  EcK'>i!«hmou 
at  all,  bat  Italians  and  Frc-nohmen — very  commouly 
Italians.  What  I  want  you  to  do  is  this  :  not  to  be 
in  such  a  hurry  to  get  into  so  low  a  obss  of  hcail 
labour  as  copyinp^  clerkn,  or  somethinii:  of  that  kiud. 
People  should  recoil*  ct  that  handicraft  itself  w 
capable  of  boing  ruiAed  to  a  very  high  dodoription  of 
art.  and  of  yielding  a  very  high  standard  of 
remuneraiion.  I  cannot  toll  you  how  anxious  I  ira 
to  impress  that  upon  the  minds  of  young  people, and 
how  certain  I  feel  that  the  les^n  is  one  of  (;reat 
importance  to  the  people  of  tbist  country*  Let  them 
perform  their  work  in  the  spirit  of  an  artiitt ;  Irt 
them  try  to  giro  it  exoellence,  and  make  a  thing  tlat 
not  only  will  sell,  but  as  good  ai  thoy  can  make  it, 
as  useful,  as  well  put  togeth<>r,  as  well  proportioned, 
as  pleading  to  the  eye,  as  full  of  boanty  as  they  can 
make  it ;  and  the  more  tbry  try  to  do  it  the  better 
4h«y  will  be  able  to  do  it.*' 


emotion,  conscience,  and  volition.  Air.  Romanes 
then  prococ<1cd  to  give  an  elaliorato  anulycid  of  tho 
psychological  ba^id  of  min<1,  and  in  taking  leave  of 
that  part  of  his  pubjeot  he  pointed  out  that  in 
rrcogniriRff  the  indisputable  fact  of  mind  having 
such  a  h&^xn  we  are  not  necessarily  committing  our- 
selves to  the  doctrine  of  materialiim.  That  psvchical 
phenomena  are  very  intimately  associated  with 
physical  phenomena,  in  a  fact  which  does  not  admit 
of  one  moment's  ditiputo ;  but  concerning  the  nature 
of  thi^  association  science  must  declare,  not  merely 
that  it  is  at  prenont  unknown,  but  that,  po  far  as  she 
is  at  present  able  to  ditjcem,  it  must  for  ever  remain 
anknow:iblO'  Passing  on  now  to  our  review  of 
comparative  psychology,  ths  first  animals  in  which, 
1^0  far  n't  I  can  ascertain,  we  may  be  quite 
^uro  that  reflex  action  is  accompauiod  by  idea- 
tion, aio  tho  insects.  For  Mr.  Darwin  has 
observed  that  bees  rcmcml>or  the  position  of 
flowers  which  they  have  only  scvf  ral  times  vi£>ited, 
even  though  tho  flowers  ))o  concealcil  by  iuterTcning 
houses  &?.  Sir  John  Lub1)ock  nl-o  ha^  shown 
that,  after  a  Vf^ry  few  individual  exporicncoa,  bcc:< 
are  aV<lo  to  establish  a  definite  nnsociation  between 
particular  colours  on  paper  and  food ;  aiid  further 
that,  after  a  very  few  lessons,  a  hen  may  be  taught 
to  find  its  way  out  of  a  glaps  jar.    These  obsc rva- 


one  of  these  he  summoned  eonrage  enongh  to  touch 
with  his  paw,  but  as  soon  as  it  vmnishcd  ne  ran  oat 
of  the  room  terrified  at  so  myaterioiis  a  disayp«r- 
ancp.  lAstiy,  I  have  put  this  dog  into  m  panayun 
of  fear  by  taking  him  into  a  xoom  aloae  and  silently 
making  a  series  of  horrible  grimaces.  Althoifh  I 
had  never  in  my  life  hurt  this  doar,  he  became  gTHtlj 
frightened  at  my  unuKual  bohkvionr,  wluch  n 
seriously  conflicted  with  his  g«neral  idea  of  unifor- 
mity in  matters  psychological.  Of  course  in  tiuu 
claiming  for  animals  the  power  of  forming  gencnl 
conceptions,  I  mean  only  such  general  coneeptiou 
as  can  be  arrived  at  by  the  logic  of  feelings.  So  fat, 
then,  as  the  logic  of  feelings  can  carry  them,  Iuub- 
tain  that  the  intellectual  operations  of  animali  irc 
indistinguishable  from  those  of  onr^elves.  Myfriad 
Dr.  Ra«,  the  well-known  traveller  and  Bsts- 
ralist,  knew  a  dog  in  Orkney  which  med  to 
accompany  his  master  to  church  on  alternate  Sa&> 
dsys.  To  do  so  he  had  to  swim  a  chA'inel  about  i 
mile  wide  ;  and  before  taking  to  the  water  be  OMd 
to  mn  al)Out  a  mile  to  the  north  when  the  tide  mi 
flowing,  and  a  nearly  equal  distABce  to  the  loith 
when  the  tide  was  ebbing,  *'  almost  invariably  est 
culuting  his  distance  so  well  that  ho  landed  at  thi 
nearest  point  to  the  church."  In  hit  letter  to  ■• 
Dr.  Kae  continnes : — "  How  the  dog  managed  li 


AKIMAL  INTELLIGENCE. 

THE  following  is  an  abstract  of  the  lecture  de- 
livered by  Mr.  Komanes  on  Friday  evening  last, 
at  the  Exhibition  Building,  Dublin : — Animal  Intelli- 
gence is  a  subject  which  has  always  been  of  con- 
sidtrable  interest  to  nhilosopLical  minds,  but,  as 
most  of  you  aio  probably  aware,  the  interest  attach- 
irg  to  this  subject  has  of  late  years  been  greatly 
increased  by  the  significance  which  it  has  uoquircd 
in  relation  to  the  theory  of  drscent.  As  human  ! 
intelligence  is  the  only  order  of  intelligence  with 
which  we  are  direotlv  acquainted,  and  as  it  is  more- 
over the  highest  order  of  intelligence  known  to 
science,  we  may  most  conveniently  adopt  it  as  our 
standard  of  comparison.  Whin  I  allow  my  eyes  to 
travel  over  this  vast  assembly,  my  mind  receives, 
thrpngh  their  iustrumoutttlity,  a  countless  number 
of  impressiooB.  So  far  a^  these  impressions  enter 
into  the  general  stream  of  my  con8eioa8nes!>,  they 
constitute  what  are  called  perceptional.  Suppose, 
now,  that  I  were  to  close  my  eyo«,  aiid  to  fix  my 

attention  on  the  memory  of  some  particular  percep-    prlneiple  of  n^sociation  is  the  furdamcnUrprinciple 
tion  which  I  had  just  cxperieneed-say  the  memory   of  their  psychology  ;  that  in    the  more  intelligent 


tions  would  seem  to  prove  that  the  grade  of  intelli-  •  calcukte  the  strength  of  the  spring  and  ne^^  Him 
gence  is  higher  in  some  articulata  than  it  is  among  '  at  their  varions  rates  of  speed,  and  always  to  ivin 
the  ]o'ti-«r  vertcbnita.  For  many  of  you  will  probablv  at  tho  proper  angle,  is  most  surprising."  So  Bad, 
rememberthoexpcrimcut  of  Profesi'or  Mobius,  which  then,  tor  judgment.  For  some  good  instaaea  flf 
proved  that  a  pike  requires  three  months  to  establish  !  reasoning  in  animals  I  am  also  indebted  to  Dr.  Bia 
an  adsociation  of  ideas  between  particular  kinds  of  ,  Doi^iring  to  obtain  some  Arctic  foxes  he  set  firiou 
prey,  and  tbo  fact  of  their  Icing  protected  by  an  kinds  of  traps ;  but,  as  the  foxes  knew  these  tnpi 
invi^iblc  wall.  This  fact  was  proved  by  tho  pike  re-  from  previous  experience,  he  was  nnsneeoMfBL 
peatedly  dashing  it.-*  nose  against  a  gla^s  partition  Accoriiingly  he  set  a  kind  of  trap  with  whieh  tti 
in  its  tank  in  fruitless  cfiforts  to  catch  minnows  foxes  in  that  part  of  the  country  were  not acquaiaM. 
which  were  con  fir.  cd  on  the  other  side  of  the  parti-  '.  This  consisted  of  a  loaded  gon  aet  npon  a  slud 
tion.  At  the  end  of  three  months,  however,  the  pointing  at  the  bait.  A  string  connected  the  trifin 
re(iuisite  association  w.it  cf  tablished,  and  the  pike,  '  of  tho  gun  with  the  bait,  so  that  when  the  fox  mm 
having  hnrned  that  its  efforts  were  of  no  upe,  ceased  :  the  bait  he  discharged  thegnn.  and  thni  coamutted 
to  continue  them.  The  shett  of  glass  was  then  re-  !  suicide.  In  this  arrangement  the  gun  waa  Mpanlal 
moved ;  luit  tho  now  firmly  established  association  of  ,  from  the  bait  by  a  distance  of  about  30  yaru,  ud 
idca:^  never  seems  to  have  become  diHestublished,  for  ■  the  string  which  connected  the  trigger  with  thebtit 
the  pike  never  afterwards  attacked  the  minnows,  |  was  concealed  throughout  nearly  its  whole  diftaaee 
though  it  fed  voraciously  on  all  other  kiLds  of  fish,  in  the  snow.  The  gun-trap  thns  aet  waa  raeemhl 
From  which  we  see  that  a  pike  is  very  slow  in  form*  '  in  killing  one  fox,  but  n^ver  in  killing  a  second ;  for 
ing  his  ideas,  and  no  less  slow  in  again  nnforming  ',  the  foxes  afterwards  adopted  either  of  two  dsfiiM 
them.  As  regards  tho  association  of  ideas  by  the 
higher  vertcbrated  animals,  it  is  only  necessary  to 
sa^  that  in  all  thepe  animals,  as  in  ourselTos,  this 


■  of  some  particular  face.  Ibis  mental  image  of  a 
perception  would  be  what  is  called  an  idea.  Lastly, 
suppose  that  I  were  to  analyse  a  number  of  the 
faces  which  I  had  perceived,  I  should  find  that, 
although  no  two  of  them  are  exactly  alike,  they  all 
bear  a  c<;rtain  general  resemblance  to  one  another. 
Thns  from  the  multitude  of  faces  which  I  now  per* 
ceive  it  becomes  possible  for  my  mind  to  abstract 
from  them  all  the  essential  qualities  of  a  face  as  a 
face  ;  and  such  a  mental  al>straction  of  qualities 
would  then  constitute  what  I  might  call  my  abstract 
idea  of  a  face  in  general,  as  distinguished  from  my 
concrete  idea,  or  memorv,  of  any  face  in  particular. 

'  Thus,  then,  we  have  three  stages :— 1st,  that  of 
immediate  perception ;  2nd,  that  of  ideal  repre- 
■entation  of   particular  objects;  3rd,   that   of   a 

Kneralised  conception,  or  abstract  idea,  of  anum- 
r  of  qualities  which  a  whole  class  of  objects  agree 
in  possessing.  ^  It  will  be  convenient  to  split  the 
latter  division  into  two  subdivisions— viz.,  abstract 
ideas  which  are  sufliciently  simple  to  be  developed 
without  the  aid  of  language,  and  abstract  ideas 
which  arcf  o  complex  as  not  to  admit  of  doveiopment 
without  the  aid  ot  language.   As  an  instance  of  the 


animals  ast-ociutions  aro  quickly  formed,  and  when 
once  formed  are  very  perf»ii>tent ;  and,  in  general, 
that  so  far  as  animal  ideation  goes,  tho  laws  to  which 
it  is  subject  are  identical  with  tho^e  under  which  our 
own  ideation  is  performed.  Let  us  then  a^k,  how  far 
does  animal  ideation  sro.'  The  answer  is  most  simple, 
although  it  is  usually  given  in  a  most  erroneous 
form.  It  is  usually  said  that  animals  do  not  possess 
the  faculty  of  abstraction,  and  therefore  that  tho 
distinction  between  auimni  intelligence  and  human 
intelligence  conrists  in  this— that  animals  are  not 
able  to  form  abstract  ideas,  lint  this  statement  is 
roost  erroneous.  You  will  remember  the  distinc- 
tion which  I  laid  down  between  abstract  ideas 
that  may  be  developed  by  simple  feelings,  such  as 
hunger,  ard  abstract  ideas  that  can  only  be  deve- 
loped bjT  tho  aid  of  language.  Well  remembering 
this  distinction,  wo  shall  find  that  thconl^  difference 
between  animal  intelligence  and  human  intelligence 
consists  in  this — that  animal  intelligence  is  unable 
to  elaborate  that  class  of  abstract  idleas,  the  forma- 
tion of  which  depends  on  the  faculty  of  speech.  In 
other  words,  animals  are  quite  as  able  to  form 
abstract  ideas  as  we  are,  if  under  abstract  ideas  we 

hioh  aro  so  far 


our  thoughts 

_     -    .  —   , fox  prowling 

11  dearly  quite  independent  of  language,  it  is  no  '  about  a  farmyard,  I  cannot  doubt  that  he  has  been 
leaa  clearly  what  ia  called  an  abstract  idea.  For  it  j  led  by  hunger  to  visit  a  place  where  he  has  a  general 
la  by  no  means  necessary  that  the  idea  of  food  which  idea  that  a  number  of  good  things  are  to  be  fallen 
is  present  to  the  mind  should  be  the  idea  of  some '  in  with,  just  as  I  myself  am  led  by  a  similar  im- 


apecial  kind  of  food ;  on  the  contrary,  the  idea  is 
usnally  that  of  food  in  general,  and  this  idea  it  is 
which  uBuoIly  prompts  ua  to  seek  for  any  kind  of 
food  in  particular.  Simple  abstract  ideas,  therefore, 
mav  be  formed  without  the  assistance  of  language ; 
and  for  this  reason  they  are  comprised  within  what 
Lewes  has  called  the  logic  of  feelings.  But  abstract 
ideas  of  a  more  elaborate  type  can  only  bo  formed 
b^  the  help  of  words,  and  are  therefore  comprised 
within  what  Lowes  has  called  the  logic  of  signs.  . 
Now,  with  rrgard  to  ideas  themselves,  I  need  only 
add  that  th(y  are  the  psychological  units  which 
oompOMo  the  whole  structure  intellectual.  They 
coniititutQ,  as  it  were,  the  raw  material  of  thought, 
wbirb  may  be  elaborated  bv  the  reflective  faculty 
iftlA  varibTJi  products  of  thought.  Once  formed 
tb'y  pr*^i.iii  an  essential  property  of  occurring  in 
yn.*ikU:t.;tU*\  ferine;  HO  that  tho  occurrence  of  one 
i/i'u  ']it4<rrr  iniii  that  of  annthfr  with  which  it  has 
^0*^ti  prcwnsiy  jf/ined.  This  principle  of  the 
*«<v  i^ii/fii  of  iilina,  maiiifiKtcfl  as  it  is  by  the 
•4M  ••,  III  i.r.ifj  iif  intfllrrtiial  Htriiotuie,  ii  by  far 
// 4  ^',r/  itttftftrtufti  ftrinriifltt  In  /»>f  nhidiigy  ;  it  ii 
//«i.^.^'/^A  ,r/»/V/,  rmnthn  ptfmhh  mil  the fMiiltiflt 
w  U.4,../   ^^M,^y^    hiMihiH,    jntlftnipni,    nuoa, 


pulse  to  visit  a  restaurant.  And,  to  take  only  one 
othrr  instance,  there  can  be  no  (question  that  ani- 
mals have  a  generalised  conception  of  cause  and 
effect.  For  example,  I  had  a  sotter  dog  which  was 
greatly  afraid  of  thunder.  One  day  a  number  of 
apples  were  being  shot  upon  the  wooden  floor  of 
an  npple-room,  and  as  each  bag  of  apples  were  shot 
it  prciducid  through  the  rest  of  the  house  a  noise 
resembling  that  of  distant  thunder.  My  dog  became 
terror-stricken  at  the  sound ;  but  as  soon  as  I 
brought  him  to  the  apple- room  and  showctl  him  the 
true  cause  of  the  noise,  he  became  a^n  buoyant  and 
ohrcrful  as  usuaK  Another  dog  which  I  had,  used  to 
play  at  to?sing  dry  bones  to  give  them  the  appear- 
ance of  life.  As  an  experiment  I  one  day  attached 
a  fine  thread  to  a  dry  bono  before  giving  him  the 
latter  to  play  with  ;  and  after  he  had  tossc<2  the  bone 
about  for  a  while  as  usual,  I  stood  a  long  way  off 
and  slowly  began  to  draw  it  away  from  him.    So 

soon  aH  he  perceived  that  the  bone  was  really  moving  intelligence  and  human.  Bat  I  am  ineUnad  to 
on  ita  own  account  hia  whole  demeanour  changed,  bolieve  that  in  highly  intelligent,  highly  syapathitie, 
and,  nulling  under  the  sofa,  be  waited  horror-  and  tolerably  well-treated  animals,  the  germs  af  a 
stricken  to  wateh  the  nncaony  spectacle  of  a  dry  !  moral  sense  become  apparent.  Tb  giTO  aa  iasftaMti 
hoM  ooadng  to  Utc.  I  hate  aiba  greatly  frightened  \  a  Skye  terrier  I  had  was  onl/  once  in  hia  life  ksowa 
thia  dog  hy  bVmiBg  loap  ballbln  akin%  ^Aa  ^aoc  \  \o%\m\\  «sA  «&  IbU  occasion,  when  veiy  hnftTt 


whereby  to  secure  the  bait  without  injuring  th»- 
selves.    One  of  these  devices  waa  to  bite  thnrngk 
the  string  at  its  exposed  part  near  the  trigger,  lad 
the  other  device  was  to  burrow  up  to  the  hsift 
through  the  snow  at  right  anglea  to  the  line  ef  iiv, 
so  that,  although  in  this  way  they  discharged  tb 
gun,  they  escaped  with  porhapa  onljr  a  pellet  orteo 
in  the  nose.    Now  both  of  th«M  devicea  ezhibitBd  • 
wonderful  degree  of  what  I  think  mnst  fai^  be 
called  power  of  reasoning.    I  have  carefully  intato- 
gatcd  Dr.  Bae  on  all  the  circumstanoea  of  the  mm, 
and  he  tells  me  that  in  that  part  of  the  world  tnp 
are  never  set  with  strings ;  lo  that  there  ean  hsfi 
been  no  special  association  in  the  foxea*  minds  hs- 
tween  strings  and  traps.    Moreover,  after  thedi^ 
of  fox  number  one,  tne  track  on  the  snow  iWetd 
that  fox  number  two,  notwithstanding  the  tenpla* 
tion   offered  by  the  bait,  had   expended  a  graft 
deal  of  sdentmc  observation  on  the  gna  bcfoifl 
he   undertook   to   sever   the   cord.     Lastly,  viib 
regard  to  burrowing  at  rivht  angles  to  the  line  of 
fire.  Dr.  Rae  justly  deemed  this  so  extraordinaiy  i 
circumstance,  that  he  repeated  the  ezperimflnt  i 
number  of  times  in  order  to  satisfy  himaclf  that  the 
direction  of  the  burrowing  waa  really  to  be  attribafced 
to  thought  and  not  to  diance.    Passing  on  to  tb* 
emotional  life  of  animals,  we  find  that  this  ii  nry 
slightly,  if  at  all,  developed  in  the  lower  orden,  bat 
romaikably  well  developed  in  the  higher— that  ii  to 
say,   the   emotions   are  vivid  and   easily  excited, 
although  thoy  are  shallow  and  evaneaeent.    Iky 
thns  differ  from  those  of  most  civilised  men  in  baof 
more  readily  aroused  and  more  impetuons  while  tbiy 
last,  though  leaving  behind  them  but  little  trMSof 
their  occurrence.    As  regards  the  paiticnlar  eno- 
tions  which  occur  among  the  bijgher  animali,  I  eu 
aflUrm  from    my  own  obscrrations   thai  all   tbe 
following    give    unmistakable     tokena    of    thdr 
presence  :>-Fcar,  affection,  passionatenen,  pofsa- 
city,  jealousy,  sympathy,  pride,  reverence,  emnls- 
tion,    shame,    hate,   curiosity,    revenge,    rrael^. 
emotion   of   the   ludicrous,    and    emotion  of  tfce 
beautiful.    Now  this  list  includes  nearly  aU  tbe 
human  emotions,  except  those  which  refer  to  vdigioB 
and  to  the  perception   of  the  BubUme.     These  of 
course  are  necessarily  attaent  in  animals,  becawn 
they  depend  upon  ideas  of  too  abstract  a  natore  to 
be  reached  by  the  mind  when  aided  by  the  logie  ef 
signs.     Of  course  the  moral  sense  aa  it  oocars  in 
ourselves  involves  ideas  of  high  abstraction,  se  fthst 
in  animals  we  can  only  expect  to  meet  with  a  Bonl 
sense  in  a  very  rudimentary  form  :  and,  tberefoic, 
even  if  it  ie  true  that  no  indieationa  of  end  a  eenee 
are  to  be  met  with  in  animab,  the  fact  wovld  not 
establish  any  difference  in  kind  between 
intelligence  and  human.      Bat   I  am  ineliiiad 
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ha  took  a  eailet  from  a  tablo .  and  carriod  it 
a  aofa.  I  saw  him  perform  this  act  of 
ly,  bat  pretanded  sot  to  naTO  done  so,  and  for 
A  miBibar  of  minniei  he  remaioed  under  the  sofa  with 
hia  faelinn  of  hunger  struggling  against  his  foolines 
of  da^.  At  last  the  latter  tnamphed,  for  ho  brongnt 
tbo  sfeolan  eatlet  and  laid  it  at  my  feet.  Immediately 
after  doing  so,  he  again  ran  under  the  sofa,  and 
fiDBi  this  retreat  no  coaxing  could  draw  him.  When 
I  patted  his  head  he  turned  away  his  faee  in  a 
loueroiialy  oonsoience-Btrieken  manner.  St.  George 
Mivart  has  said  that  an  interostiog  book  might  be 
written  on  the  stupidity  of  animals.  I  am  inclined 
to  think  that  a  still  more  interesting  book  might  be 
written  on  tho  stupidity  of  savages.  Now  there  is 
ao  doubt  that  the  interral  which  separates  the  moet 
dtgfaded  savage  from  the  most  intelligent  animal  is, 
pVychoIoKicaUy  03  sidered,  enormous;  but  enormous 
■■  it  is,  I  oanaottfoe  any  evidence  to  show  that  the 
golf  may  not  have  been  bridged  over  doring  the 
eountiesa  ages  of  the  past.  Abstract  ideas  amongst 
•afagei  are  mostly  confined  to  such  as  may  be 
Eoraied  hj  the  logic  of  the  feelings.  In  comparing 
the  intolugence  of  a  younp  child  with  that  of  an 
adnlt  animal  wo  are  met  with  this  difficulty— that  as 
the  bodily  powers  of  children  at  so  immature  an  age 
He  so  inanffidently  developed,  the  mind  is  not  able, 
■■  in  the  case  of  animals,  to  accumulate  experiences 
of  life.  In  order,  therefore,  to  obtain  a  fair  parallel, 
ire  akoold  require  a  human  bein|r  whose  mental 
pewers  have  become  arrested  in  their  development  at 
HI  early  age,  while  the  bodily  powers  have  continued 
to  devfuop  to  mature  age,  so  serving  to  supply  the 
iterted  human  intelligence  with  full  experiences  of 
life.  Now,  the  nearest  approach  that  we  have  to 
Umm  eonditions  is  to  be  found  in  the  case  of  idiots. 
kM  there  are  all  degrees  of  idiocy,  tho  object  of  my 
inquiry  was  to  determine  the  order  in  which  the 
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THE    ADDRESS    IN    MATHEMATICS 
AND  FHTSICS. 

THE  address  in  Section  A  was  delivered  by  the 
Eov.  Prof.  Haughton,  the  president,  the  Bev 
Prof.  Salmon,  being  unable   to  leave  his  house, 
through  an  accident. 

After  a  brief  allusion  to  tho  views  of  Plato  and 
his  contemporaries  as  to  the  importance  of  mathe- 
matics. Prof.  Haughton  said  pure  mathematics  pro- 
videtl  beforehand  the  weapons  and  engines  which 
future  explorers  of  nature  would  make  use  of. 
Every  one  who  had  studied  the  applications  of  ma- 
thematics to  nature  would  know  that  no  problem  in 
nature  was  unsolvable.  They  could  all  be  brought 
under  the  domain  of  figures,  and  when  the  cIbps  of 
problems  in  which  integrations  and  finite  differcnoes 
oould  be  used  wero  considered,  then  it  would  be 
understood  how  great  a  debt  was  owed  to  mathe- 
matics for  inventing  the  various  tables  and  formulsB 
which  to  many  persons  appeared  to  interest  only  a 
few.  All  who  had  studied  chemistry  knew  that  that 
science  was  obedient  to  numbers.  The  doctrine  of 
atomic  weights  and  equivalents  showed  that  chemis- 
try was  on  the  borders  of  bcin^;  subject  to  mathe- 
matics. Its  combinations  in  the  long  run  would  only 
be  a  branch  of  molecular  physics,  and  the  efforts 
already  modo  were  day  by  day  clearing  away  the 
darkness  that  surrounded  infinitely  small  particle  s  of 
matter.  He  understood  that  Professor  Sylvester's 
idea  was  that  there  was  an  inherent  identity  of  form 
or  type  between  pure  chemistry  and  pure  algebra. 
It  was ,  however,  a  disagreeable  fact  that  they  oonld  not 
compel  other  sections  to  adopt  the  dogmas  which  this 
section  laid  down,  but  ho  ventured  to  prophesy  that 

rarions  mental  faculties  become  enfeebled  and  dis-    ultimately  every  section  of  the  Britisn  Association 

'  would  sit  at  the  feet  of  a  Gamaliel,  and  that  that 
Gamaliel  would  be  Section  A  Some  very  remarkable 
efforts  had  recently  been  made  by  German  physio- 
logists to  bring  not  merely  anatomical  details,  but 
even  some  pbyaiolojpioal  questions,  under  the  domain 
of  pure  mathematics.  In  the  last  century  medieal 
men  carried  this  idea  too  far.  They  made  tho  whole 
man  a  sort  of  hydrostatic  machine.  After  that  a  re- 
action set  in,  and  the  school  of  tho  Yitalists  came 
.^      ^ ^ .  __    into  play.     But  now  another  reaction  had  com- 

that    the  nund  is  able,   not  only  to  establish  a  {  menoed,  particularly  in  Germany,  and  he  believed  at 

a  time  not  far  distant  a  suooessful  attempt  would 
be  made  to  bring  portions  of  physiology  and  the 
whole  of  anatomy  under  the  control  of  Section  A. 


aa  we  descend  from  the  higher  to  the  lower 
pedes  of  imbeeility.  Beginning  from  below,  Uie  first 
lawn  of  intelligence  in  the  ascending^  seale  of  idiot;), 
w  in  the  asoending  seale  of  animals,  is  invariably  to 
be  foand  in  the  power  of  associating  simple  conoete 
ideas.  Thus  there  are  very  few  idiots  so  destitute  of 
intelligence  tiiat  the  appearance  of  food  does  not 
Honee  in  thotr  minds  the  idea  of  eating ;  and,  as  we 
■acead  in  the  scale  idiotic,  we  find  the  principle  of 
association  progressively  extending  its  influence,  so 


and  greater  number  of  special  asso- 
Biationi,  but  also  to  retain  these  associations 
with  an  ever-inereasing  power  of  memorv.  Again, 
Um  faeultv  of  reason  is  dwarfo<l  to  the  utmost 
— eo  mnen  so  that  the  investigator  is  most  of 
in  aelonished  at  the  poverty  of  rational  power 
irhieh  may  be  displayed  by  a  human  mind  that  in 
moot  ether  respects  seems  well  developed.  Ahoy, 
14  years  of  Me,  belonging  to  the  highest  class 
of  undoabted  idiots,  could  scarcely  be  oiQled  feeble- 
ninded  as  rsgardod  many  of  hia  faculties.     His 

rers  ci  mental  calculation  were  quite  equal 
those  of  any  avenge  boy  of  his  age.  Yet 
hi  was  not  able  to  answer  any  question  that 
isfolTed  the  simplest  act  of  reason.  From  the 
ital  condition  of  uneducated  deaf  mutes 
learn  the  important  lesson  that  in  the  ab- 
of  language  the  mind  of  a  man  is  almost  on 
I  level  with  the  mind  of  a  brute  in  respect  of  its 
power  of  forming  abstroot  ideas.  I  have,  therefore, 
BD  hesitation  in  giving  it  as  my  opinion  that  the 
beolty  of  speech  is  alone  the  ultimate  source  of 
ihat  enormous  difference  which  now  obtains  between 
ihe  mind  of  man  and  the  mind  of  the  lower  animals. 
En  this  Bonroe  of  difference  adequate  to  distinguish 
khe  mind  of  man  from  the  mind  of  the  lower  animal*i 
in  kind  P  I  leave  you  all  to  answer  this  question  for 
foaraelves.  I  am  satisfied  with  my  work  if  I  have 
made  it  clear  to  you  that  the  question  whether 
jraman  intelligence  differs  from  animal  intelligence 
OB  kind  or  in  deg^ree  hinges  entirely  on  the  question 


THE  ADDRESS  IN  CHEMISTRT. 

The  address  in  Section  B  was  delivered  by  Prof. 
Maxwell  Simpson,  M.D.,  F.B.S.,  who  said  it  would 
be  di£Gicult  to  over-estimate  the  value  and  extrnt  of 
the  knowledge  we  derive  from  chemistry.  Without 
it  we  can  know  nothing  about  the  air  we  breathe, 
the  water  we  drink,  or  the  food  we  eat ;  we  cannot 
understand  the  processes  of  combustion,  respiration, 
fermentation,  putrefaction,  or  tho  eudlees  chemical 
changes  which  are  continuUly  in  operation  around 
us,  and  which  affect  our  lives  for  good  or  for  evil. 
In  a  word  the  whole  of  the  phenomena  of  nature 
must  for  ever  remain  to  un,  more  or  less*,  an  in- 
scrutable mystery.  Not  only  is  the  knowled|i:e  we 
obtain  from  chemistry  very  oonsiderable  in  liaelf, 
but  it  furnishes  us  with  a  key  which  enables  us  to 
unlock  vast  stores  of  knowledge  oootainod  in  several 
other  sciences — these  are  physics,  geology,  mine- 
T^^^ogy,  physiology,  and,  I  may  now  add,  astronomy. 
Physics  and  chemistry  are  so  intimately  connected 
that  it  is  difficult  to  say  where  the  one  begins  and 
the  other  ends.    The  help  that  chemistry  gives  to 

Ehysics  is  shown  bv  the  number  of  chemists  who 
ave  distinguished  themselves  as  physicists.    I  may 
mention  a  few  belonging  to  our  own  time — Andrews, 

^  ^ Bunsen,  Faraday,  Frankland,  Graham,  Guthrie,  and 

irhether  the  faculty  of  speech  has  been  of  an  origin  j  Begnault.  With  regard  to  mental  discipline,  the  mind 
utnral  or  supernatural.  Wo  are  living  in  a  genera-  I  of  Uio  student  is  exercised  in  both  the  inductive  and 
Jon  which  has  witnessed  a  revolution  of  thought  -  deductive  methods  of  reasoning.  His  original 
mparalleled  in  the  history  of  our  race.    Ido  '      *" 


-  ,  ,  ,  not 

Bcrdy  allude  to  the  fact  that  this  is  a  generation  in 
irhieh  all  the  sciences,  without  exception,  have  made 
k  leap  of  progress  such  as  widely  to  surpass  all 
irevions  ems  of  intellectual  activity ;  but  I  allude 
» the  fact  that  in  the  special  science  of  biology  it 
laa  been  reserved  for  us  to  see  the  first  rational 
nraneiation,  the  fint  practical  demonstration,  and 
irst  universal  aooeptance  of  the  doctrine  of  evolu- 
aoa.  And  I  allude  to  thin  fact  on  to  a  fact  of  un- 
laraUeled  importance  in  the  history  of  thought,  not 
mly  because  I  know  how  completely  it  has  trans- 
ermed  the  study  of  life  from  a  mere  grouping  ef 
iiaeonaeeted  observations  to  a  rational  tracing  of 
aadamental  prineiplea,  but  also  because  it  is  now 
daialjr  to  be  foreseen  that  what  the  philosophy  of 
volation  has  already  accomplished  is  but  an  earnest 
f  what  it  is  destined  to  achieve ;  and,  forasmuch 
M  this  enormous  change  in  our  means  of  knowledge 
ad  oar  modea  of  thought  has  been  so  largely  due  to 
he  almost  unaided  labours  of  a  single  man,  I  do 
Mt  hcetitate  to  say,  even  before  se  critical  an  uudi- 
nee  aa  this,  that  in  all  the  history  of  science  there  is 
loaiiudt  name  worthy  of  a  veneration  more  profound 
Ihb  tke  BOW  immortal  name  of  Charles  Darwin. 


faculties  are  stimulated  by  the  consdonsness  that  he 
can  in  many  cases  readily  test  the  worth  of  his  ideas 
by  experiment.  With  inexpensive  apparatus  and  a 
good  baUnco  the  intelligent  student  can  make  out 
for  himself  some  of  the  laws  and  many  of  the  facts 
of  science,  and,  it  may  be,  also  add  to  them.  He 
glides  in»ensibly  from  the  known  to  the  unknown. 
Indeed,  his  spirit  of  inquiry  demands,  in  most  cases, 
to  be  curbed  rather  than  spurred.  Some  students 
are  constantly  finding  out  new  methods  of  analynis 
or  discovering  the  precious  metals  in  impossible 
places.  The  readiness  with  which  we  can  cross  over 
into  the  terra  incognita  of  chemistry,  and  make 
little  explorations  there,  constitutes,  in  my  opinion, 
the  great  charm  of  this  science,  and,  to  a  great 
extent,  its  value  as  an  educationed  agent.  What  I 
wish  to  insist  upon  is  that  tho  student  of 
chemistrv  can  roach  tho  field  of  original  work 
sooner  than  the  student  of  most  other  sciences. 
Once  he  commenocs  original  research  tho  de- 
velopment of  his  intellectual  faculties  rapidly 
His  imagination  is  daily  exercised  in 


than  the  habit  of  subjecting  our  ideas  to  the  test  of 
inexorable   experiment  P      In    the    world    outside 
chemistry  we  are,  alas  !  too  resdy  to  take  tUnga 
for  granted.     The  chemist's  motto  is  "  prove  au 
things."    The  ancients  adopted  a  different  method  ; 
they  assumed  certain  principles  and  reasoned  from 
them.      They    therefore    did    little    in    scieBoe. 
Chemistry    promotes    in    a    remarkable    manner 
accuracy,  thoroughness,  and  cirenmspeetion.     An 
organic  analysis  requires  six  weighings ;  if  any  one 
of  these  is  inaccurate,  the  results  are  worthlesB.    A 
qualitative  test  carelessly  applied  may  cause  us,  in 
a  researeh,  to  waste  months  in  the  pursuit  of  a 
phantom  or  will-o'-the-wisp  which  can  have  no 
corporeal  existence.    If  we  nave  to  employ  alMolute 
alcohol  in  our  experiments,  we  must  not  be  satisfied 
with  going  through  the  ceremony   of  making  it 
absolute,  but  we  must  assure  ourselves  that  it  is 
absolute.    Unless  we  are  sura  of  every  step  in  onr 
research,  our  nrnults  become  doubtful,  and  therefoie 
of  no  value.    Oa  the  circumspection,  also,  of  the 
original   worker  large  demands  are  made.     The 
avenues  by  which  error  may  creep  in  and  vitiate  hSs 
results  are  very  numerous.    These  he  must  foresee 
and   endeavour  to   close  up.     Laboratory    work 
teaches  us  to  use  our  senses  aright,  sharpens  our 
powers  of  observation,  and  prevents  us  from  reaaon- 
ing  rashly   from  appearances.     It   also  promotes 
manual  dexterity,  and  trains  the  hands  to  work  in 
subordination  to  the  head.    Perhaps  in  no  other 
science  is  the  student  so  deeply  imj^ressed  with  the 
order  and  economy  of  nature,  the  immutability  of 
her  laws,  and   the  exactness  of   hor  operations. 
These   impressions   will^   no   doubt,   in  i^ter  life 
impart  seriousnei*s  to  his  character,  and  save  him 
from  the  adoption  of  many  a  wild  theory.     I  oome 
now  to  the  effect  of  original  work  on  tho  character. 
Many  virtues  are  necessary  to  the  chemist — courage, 
re:<olution,  truthfulness,  and  patience.    He  is  often- 
obliged  to  perform  experiments  which  are  attended 
with  great  danger,  and  no  man  can  hope  to  fight 
long  with  the  elements  without  carrying  away  many 
a  scar.    Sometimes  fatal  accidents  occur.    But  the 
chemist  must  not  be  discouraged  by  fear  of  aoddent, . 
neither  must  he  be  disheartened  ny  the  temporary 
failure  of  his  experimente,  nor  at  the  slowness  of 
his  processes.     Bunsen  was  obliged  te  evaporate  44 
tens  of  the  waters  of  the  Duroheim  springs  in  order 
te  obtain  200  grains  of  his  new  metal,  Caaainm.    It 
took  Bertholet  sovend  months  to  form,  by  a  series 
of  synthetical  operations,  an  appreciable  quantity 
of  alcohol  from  water  and  carbon,  derived  from 
carbonate  of  baryta.    Many  years  ago,  in  the  labora- 
tory of  Wurts — my  honoured  master — a  poor  student  ■ 
whom  I  knew,  was  carrying  from  one  room  to  another 
a  glass  globe,  which  conteined  theproduct  of  a  month's 
continuous  labour,  when  the  bottom  of  the  globe 
fell  out,   and    the  contents   wero  lost.     Nothins 
daunted,  he  recommenced  his  month's  work,  and 
brought  his  research  to  a  successful  issue.    Above 
all  things,  the  chemist  must  be  true.    He  must  not 
allow  his  wishes  to  bias  his  judgment  or  prevent  him 
from  seeing  his  researches  in  their  true  light.    I  am 
glad  to  see  that  the  importance  of  original  research 
as  a  part  of  higher  education  is  at  last  beginning  to 
be  recognised  in  this  country.    The  Boyal  Univer- 
sity Commission  at   Oxford  has  recently  reoom- 
mended  that  candidates  for  the  higher  degrees  in 
science   shall  in   that  University  be  required   in 
future  to  work  out  an  original  mveatigation.    In 
Germany,  where  education  has  been  so  long  and  so 
well  understood,  original  work  has  been,  for  at 
lea^t  the  last  half  century,  a  tine  qua  non  for  a 
degree.     Another  admirable  rule  cxiste   in   that 
oonntry,  the  adoption  of  which  in  Great  Britain 
might  go  far  to   wash  out  the  stains  from  our 
islands,  of  not  having  contributed  our  fair  c^noto  to 
the  advancement  of  humsn  knowledge.    It  is  this~ 
the  Germans  make  a  point  of  securioff  invariably 
that  their  scientifio  chairs  shidl  be  filled  by  men  who 
have  already  distinguished  themselves  bj  their  dis- 
coveries.     The   professor,    on    his    appointmenL 
naturally  desires  to  continue  his  investigations,  ana 
endeavours    to  secure,   and   ususlljf   sncoeedJs   in 
securing,  the  assistance  of  his  pupik.     This  is  a 
mutual  advanti^fo.     The  professor  is  able^  to  do 
more  work  for  science,  and  the  stodent,  on  his  part, 
learns  to  conduct  for  himself  an  original  investiga- 
tion.   Hence  there  is  always  a  rising  generation  of 
original  workers  in  Germany,  who  turn  out  pspecs 
more  or  levs  meritorious  with  the  rapidity  of  a 
Walter's  press.    They  are  stimulated  by  the  hope 
of  one  day  arriving  tltemselves  at  a  professors 
chair,  the  path  to  which  they  are  well  assured  is 
only  througu  the  toilsome  field  of  original  investiga- 
tion.   But  I  must  not  wrong  the  German  student 
by  the  implication  of  a  purely  selfish  motive  in  his 
work.    His  labour  is  one  of  love,  and  his  ambition, 
for  the  time  at  least,  is  bounded  by  the  dfti*ire  to  do 
something  for  science.    And  from  a  multitude  of 
such  cnthunasts  the  gr^tt  professors  cone.    Great 
mountains  are  only  found  in  mountainous  countries. 
I  find  myself  insensibly  led  ts  speak   of  the  en- 
couragement  of   research   in   this   country;    and 
although   it  has  been  very   largely   di^^susaed  in 
scientifio  drclea  I  will  venture  to  add  a  few  «qx.^^ 
To  promote  o dfyos^ "« «t>t\«!t^  \  >w^>s«i^  *^S».  \s^«r 


progresses. 

propounding  new  theories,  and  devising  experiments  .  *w  t..w».^w«.>,«.^..«.i.  ^-.. _,^     ._    -^ 

in  order  to  asoertein  their  truth  or  {a\Ao\ioo(!L.    Kxk^\'&«Ti*«d[>\i&\\i«\.QKKt  \st^^»»^«^^wiA^^w^«&w'^i»a^vt 
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ing  their  incomes  by  commercial  analyses,  and  thus 
enable  them  to  devote  their  spare  time  to  original 
work.  And  to  socare  that  they  shall  hare  spare 
time,  I  woold  like  to  see  in  erery  laboratory  a  com- 
petent assistant,  who  would  be  able  occasionally  to 
take  up  the  professor's  lectares,  should  he  be  en- 
gaged in  important  work.  There  are  many  around  me 
who  kcovrhow  Tcry  exacting  original  inyestigation  is, 
and  how  necessary  it  is  at  times  to  be  able  to  work 
on  without  interruption,  bits  and  scraps  of  time 
being  of  no  value.  1  am  glad  to  see  that  the  Oxford 
Coetmiasion  also  recommends  the  appointment  of 
well-paid  assistui  is.  Well-paid  protessordhips  and 
well-paid  asaistaatships  would  be  attractive  prises 
for  our  sludenti  to  work  up  to ;  and  if  it  were  clearly 
understood  thai  the  only  way  to  these  prises  was 
thioogh  original  investigation  we  should  very  soon 
have  an  army  of  sealous  and  competent  workers. 
The  plan  of  appointing  a  staff  of  original  workers 
nneonnected  with  teadaing  has  been  proposed,  but  I 
do  not  approve  of  it.  The  original  worker  is,  as  a 
rule,  the  best  teacher,  and  tbe  rising  generation  of 
etadents  should  not  be  deprived  of  the  advantage  of 
iUf  instruction.    Moreover,  as  I  said  before,  the 

ryfeesor  may  be  greatly  assisted  by  his  pupils.  It 
much  to  be  regretted  that  the  Universities  of 
Oxford  and  Oambndgo.  with  such  splendid  revenues 
at  their  disposal,  should  contribute  so  little  to  the 
advancement  of  physical  science.  I  hope  the  day  is 
not  far  distant  wnoi  the  fellowships — or  at  leatt  a 
a  few  of  them — which  now  go  to  reward  young  men 
for  nerely  passing  a  good  examination  shall  be 
given  vnfhout  examination  to  men  who  shall  have 
advanced  human  knowledge  in  anv  department.  At 
at  present  fellowship  of  JS250  or  £300  a  year,  lasting 
ten  or  twelve  yean,  and  in  some  eases  for  life,  may 
be  obtained  on  showing  proof  of  a  good  memory — or, 
at  most,  a  capaoify  for  assimilating  other  men's 
ideas.  To  make  discoveries— to  follow  out  a  new 
train  of  thought,  and  establish  it  by  exoeriments 
■peeially  devised  to  that  end,  has  been  left  not  only 
without  reward,  but  almost  without  recognition  in 
onr  two  prindpal  scats  of  learning.  Is  it  to  be  so 
alwi^sP  The  world  at  large,  ignorant  as  it  is,  has 
a  aounder  instinct  on  tbi^  subject,  and  the  man  who 
makes  the  humblest  addition  to  the  stock  of  know- 
ledge in  the  world  rarely  fails  to  receive  the  world's 
reepect  and  honour.  The  suggestions  I  have  ven- 
tured to  make  could  not,  of  course,  be  well  carried 
out,  unless  the  Government  take  into  its  own  faandfl 
the  appointment  to  all  scientific  chairs.  Of  this  I 
think  I  see  indications. 


THE  ADDRESS  IN  GEOLOGT. 

In  leotion  C,  the  addrees  was  delivered  by  Mr. 
(John  Evan)s  D.C.L.,  F.B.S.  The  president  re- 
ferrod  to  the  fact  that  the  vetenn  geologist.  Sir 
Bichard  John  Griffith,  the  maker  of  the  first 
geological  map  of  Ireland,  was  ttill  living,  and  after 
a  brief  tribute  to  the  memory  of  Ihr.  Thootas 
Oldham,  turned  his  discoorse  to  the  consideration  of 
questions  which  within  the  la«t  twelve  months  have 
ooeupied  the  attention  of  ^eologis's. 

As  to  the  geology  of  this  country,  I  may  observe 
■aid  Mr.  Evans,  that  we  are  here  assembled  just  on 
the  edge  of  that  great  central  plain  which  forms  so 
important  a  feature  in  tbe  msp  of  Ireland,  and 
whioh  stretches  from  Dublin  Bay  on  the  east  coast, 
to  Galway  Bay  on  the  west,  with  hardly  a  portion  of 
it  attaining  to  an  elevatien  of  30(tft.  above  the  sea, 
over  a  tract  of  oountiy  i^ariy  150  miles  in  extent  in 
almost  every  direetion.  llie  boundaries  of  this 
great  plain  and  those  of  the  carboniferous  limestone 
almost  coincide,  so  that  we  have  here  the  somewhat 
remarkable  feature  of  a  formation  which  in  Englsnd 
is  of  such  a  character  as  to  have  received  the  name 
of  the  mountain  limestone,  constituting  in  the 
neighbonring  island  nearly  the  whole  of  the  plain 
eountiy.  In  some  of  the  north-western  counties, 
however,  as  for  instance  Fermanagh  and  S'igo,  it 
assumes  its  more  mountainous  character.  Nearly 
the  whole  of  this  central  plain  is  overlain  with 
boulder  clay,  limestone  gravel,  or  middle  drift,  and 
extensive  bogs,  so  that  the  subjacent  rock  is  but 
oeoasionally  seen.  In  several  placfs  detached  bosses 
of  old  red  sandstone  rise  through  the  limestone,  and 
there  is  also  good  reason  for  believing,  with  Prof. 
Hull,  that  the  whole  of  the  area  was  at  one  time 
eovered  with  the  upper  members  of  the  carboniferous 
group,  including  the  true  coal  measures,  of  which 
unfortunately  but  small  patches  remain,  and  tho«e 
upon  the  margin  of  the  plain.  From  the  abi-onco  of 
the  upper  palsBoioic,  meK>soip,  and  cainosoic  forma* 
tions  over  the  area.  Prof.  Hull  has  arrived  at  the 
eonolnsion  that  the  surface  remained  in  the  condi- 
tion of  drv  land,  while  that  of  England  was  being 
■ubmerged  benosth  the  waters  of  the  sea,  over  the 
bed  of  which  nearly  sU  these  formations  were 
deposited.  To  a  certain  extent,  hovrevn*,  he  leaves 
it  an  open  question  whether  some  of  the  meeosoic 
strata  which  occnr  over  the  north-cast  of  Ireland 
may  not  have  been  deposited  over  the  centre  and  sonth. 
Prof.  Jndd  considers  that  the  amount  of  denuda- 
tion in  the  Scottish  islands  since  tbe  meeosoic,  and 
even  the  miooene  period,  has  been  enormous,  and 
that  tbe  grmi  anrfaoe  featam  of  the  Highlands 
wmvptvdaatd  inplioeeae  timet.    It  ■Ofii  tbonfm 


possible,  if  not  probable,  that  so  long  a  period  of 
exposure  to  sub-at'rial  influence  as  that  assigned  to 
the  central  plan  of  Ireland  by  Prof.  Hall  would  have 
resulted  ia  a  more  uneven  land  surfaoe  than  that 
which  we  now  fiod.  At  all  events,  the  history  of 
this  remarkable  physical  feature  is  one  which  is  of 
high  interest,  and  can  hardly  as  yet  be  considered  as 
closed.  The  north-east  of  Irdand  possee ses,  however, 
another  geological  feature  peculiar  to  itself  in  that 
great  expanse  of  volcanic  beds  which  formed  the 
subject  of  Pro.'essor  Hu  Ts  address  to  thi^  section 
at  the  Belfast  meeting.  My  only  object  in  now 
mentioning  them  is  again  to  call  attenlion  to  th-.ir 
containing  tho  only  remains  of  a  miocene  flora 
which  are  to  be  found  in  this  island.  Analogous 
bed4  were  detected  in  the  corresponding  basalts  in 
the  laUnd  of  Mull  by  the  Duke  of  ArgjU  in  1851. 
With  the  exception  of  the  Hempstead  beds  of  the 
Isle  of  Wight,  T(hich  should  probably  be  classed  as 
oligoeene,  and  the  Bovey  Traeey  bed'i  of  Devonshire, 
these  are  almost  the  only  deposits  of  the  miocene 
age  in  the  British  Isle^.  The  contrast  presented  by 
the  scarcity  of  deposits  of  this  period  in  Britain 
with  their  abundance  in  the  north-west,  centre,  and 
south  of  France,  Switxerland,  and  generally  in  the 
south  of  Europe,  is  strikirg.  Instead  of  thick 
deposits  covering  hundreds  of  square  miles  of 
country,  like  the  miooene  beds  Dordering  the 
Pyrenees  or  those  of  the  great  system  of  the 
Auvergne,  we  have  small  patches  owing  their  pre- 
servation eithf  r  to  volcanic  outbursts  having  covered 
them  up,  or  to  some  favourable  circumstance  having 
preserved  them  from  total  denndation.  Whether 
we  are  to  assume  with  the  late  Prof.  Edward  Forbes 
that  th*  general  dearth  of  these  strata  in  the  British 
Isles  arose  from  tbe  extent  of  dry  land  which  pre* 
vailed  during  tbe  long  interval  between  the  eooene 
and  pliocene  periods,  or  whether  we  assume  the 
former  existence  of  widespread  marine  desposits 
which  have  since  been  entirely  removed,  the  case  is 
not  one  without  difficulty.  At  all  events,  the 
absence  of  representatives  of  this  period  within  the 
British  area  has  a  tendency  to  prevent  a  due  appre- 
ciation of  the  enormous  extent  of  the  miocene  period 
being  generally  felt  in  this  eonntij.  Nor,  generally 
speaking,  do  we,  I  think,  take  a  fair  estimate  of  the 
remoteness  in  time  to  which  we  must  date  back 
the  oommencement  of  that  lengthened  period. 
Prof.  Haiighton,  judging  from  the  maximum  ob- 
served thickness  ot  each  succa<>sive  deposit,  has  cal- 
culated that  a  greater  interval  of  time  now  separates 
us  from  the  miocene  period  than  that  which  was 
occupied  in  producing  all  the  secondary  and  tertiair 
strata  from  the  tria«sic  to  the  miooene  epoch,  and, 
without  endorsing  the  whole  of  my  accomplished 
friend's  conclnsions,  I  incline  to  concur  in  such  an 
estimate.  When  it  is  considwed  thst  the  Bally* 
palidy  beds  of  Antrim  and  the  Lough  Neagh  clays 
are^  the  sole  representatives  in  Ireland  of  two 
periods  of  such  length  and  importance  as  the 
miooene  and  pliocene,  their  high  interest  will  be 
more  apparent,  and  I  trust  that  no  opportunitv 
of  minutely  studying  them  will  be  neglected. 
There  is  one  other  point  with  regard  to  Irish 
geology  on  which  it  will  be  well  to  say  a  few  words, 
though  it  is  of  a  negative  rather  than  a  positive 
character.  I  mean  the  absence,  so  far  as  at  present 
known,'  of  pal8K>1ithie  implements  in  this  country. 
It  is  true  that  Prof.  Hull,  in  the  book  to  which  I 
am  so  much  indebted,  speaks  of  a  raised  beach  on 
the  Antrim  coa«t  as  containing  worked  flints  of  that 
rude  form  and  finish  known  as  palssolithic ;  but 
this  is  a  slip  of  the  pen,  by  which  the  author  has 
fallen  into  the  not  uncommon  error  of  applv- 
ing  a  term  which  is  merely  significant  of  the 
age  of  the  implements  to  their  external  character. 
After  some  further  remarks  on  the  geology  of  Ire- 
land,  and  the  date  to  be  assigned  to  the  implement- 
bearing  beds  of  palaeolithic  age  in  England,  the 
President  took  up  the  question  which  has  been  re- 
started by  the  discovery  of  a  tropical  flora  in  Arctic 
regions.  The  general  opinion  of  phyf  icists  (•taid  Mr. 
Evans)  as  to  the  possibility  of  a  change  in  the  posi- 
tion of  the  eartn's  axis  has  recently  undergone 
modifications  somewhat  analogous  in  character  to 
those  which,  in  the  epioion  of  some  geologists,  the 
position  of  the  axis  has  itself  undergone.  Instead  of 
a  fixed  dogma  as  to  the  impossibility  of  change,  we 
find  a  divergence  of  math«>matical  opinion  and 
variations  of  the  pole  differing  in  extent,  allowed  by 
different  mathematicians  who  have  of  late  gone  into 
the  qneetinn,  as,  for  instance,  the  Bev.  J.  F.  Twis- 
den,  Mr.  Seorge  Darwin,  Prof.  Haughton,  the  llev. 
E.  Hill,  and  Sir  William  Thomson.  All  agree  in 
the  theoretical  possibility  of  a  change  in  the  geo- 
graphical position  of  the  earth's  axis  of  rotation  being 
•effected  by  a  redistribution  of  matter  on  the  surface, 
but  they  do  not  appear  to  be  all  in  accord  as  to  the 
extent  of  such  eharg<>s.  Mr.  Twidden,  for  instance, 
arrives  at  the  conclusion  that  the  elevation  of  a  belt 
twenty  degrees  in  width,  such  as  that  which  I  sug- 
gested in  my  presidential  address  to  the  Geological 
Society  in  1876,  would  displace  the  axis  by  about  10 
miles  only,  while  Prof.  Haughton  maintains  that  the 
elevation  of  two  such  continents  as  Europe  and  A«ia 
would  displaee  it  by  about  69  miles,  and  Sir  W. 
Thomson  nas  not  only  admitted,  but  asserted  as 
highly  probable*  that  the  poles  ma][  have  been  in 
Mieinit  tinm  *'  ?try  fut  vnm  Whk  ^wA  ho* 


graphical  position,  and  may  haTO  gradvally  shiftsd 
through  10, 20, 90, 40,  or  more  degresa  withont  aftasv 
time  any  perceptible  sudden  distnrbaiiee  of  either  kaa 
or  water."  I  am  glad  to  think  that  this  qnestioB.  to 
which  I  to  some  extent  assisted  to  direot  attestioB,  W 
been  so  fully  discussed,  but  I  ean  hardly  regard  its  £■- 
ucssiou  as  being  now  finally  dosed.  It  appears  to  ■• 
doubtful  whether  eveatually  it  will  be  found  ms- 
sible  to  concede  to  this  globe  thai  amount  of  seUmy 
and  rigidity  which  at  preeent  it  is  held  to  pessHi, 
and  which,  to  my  mina  at  all  eroBte,  eeema  t»  be  ii 
entire  disaeeordanoe  with  many  goologieal  phei^ 
mena.  I  have  mentioned  Prof.  HanghtoD  amoogthM 
who,  from  mathematioal  <}onaid6ranoni,  have  anifsi 
at  the  eoodnsion  that  a  geographioal  eliaiiM  ii  th 
position  e>f  the  axis  of  rotatiem  of  the  earth  is  ml 
only  possible  but  probable.  In  a  reeentpapv,  how- 
ever, he  has  maintained  that,  potfrjthatandiwg  ttii 
possibility  or  probability,  vre  eaa  demonatrate  tkt 
the  pole  has  not  sensibly  ehaogod  ita  poeition  darisg 
geolo^oal  periods.  Hia  objeetiona  are  at  fint  si^ 
startiin^,  but  I  think  it  will  be  found  that  if,  iastnA 
of  drawing  great  drdes  through  certain  pdnti,  m 
regard  those  points  as  merdv  isolated  loMlitimiai 
belt  of  considerable  width,  there  ia  no  need  of  fi^ 
the  pole  of  either  the  Jurasaio  or  tbe  mioeeaepsriil 
with  that  amount  of  nicety  with  whieh  "Prdl.unjjkp 
ton  has  asoertained  ita  poeitiem.  The  belt  may  » 
deed  be  made  to  contain  the  veryplaeeaon  whintti 
objection  is  founded.  Still  the  method  proposed  iia 
ffood  one,  and  I  hope  that  aa  oar  knowledge  df 
foreign  geology  extends  it  may  be  stlU  farther  par- 
sued.  There  is,  however,  one  farther  considsrstiw 
to  be  urged,  and  that  is  as  to  tbe  safety  of  rsgni 
ing  all  depoeits  of  one  geok>gical  period  aa  eoeti 

Soraneous  in  time.  Although  an  almost  idsolinl 
ora  may  be  discovered  in  two  widdy-aeparatedbsii, 
it  appears  to  me  that  chuonologically  they  are  mm 
probably  of  different  ages  thim  absolatd^  eoeti 
poraneous  ;  and,  inasmueh  as  the  daratioB  of  tki 
miooene  period  must  have  been  enoraKma,  than 
would  be  time— if  onoe  we  assume  tbe  wandwiag  if 
the  poles — for  such  wandering  to  have  been  eensiwr 
able  between  the  beginning  sod  end  of  the  psriod. 

Mr.  Evans  then  ref«rred  to  the  diseovci7  if 
palsBOsoic  rooks  under  London,  to  the  diaooveriss  cf 
fossil  remains  in  America,  and  some  other  points  of 
geological  interest. 


THE  ADDRESSES  IN  BIOXiOaT. 

Seation  D  is  divided  into  departmenta,  aad  FNf. 
Flower.  F.R.S.,  presided  over  Zoology  and  Bel^f. 
He  took  for  the  subject  of  bis  addreea  lannaus  sal 
his  Systema  Natnrss.  We  quote  hia  eondadii 
remarks : — ^The  interest  of  classification,  thoagh  I 
has  lost  much  iu  some  senses  by  the  modern  advsasM 
of  scientific  biology,  has,  however,  gained  vaetly  it 
others.  The  idea  that  has  now,  diiefly  in 
queuceof  the  writings  of  Darwin,  taken  aoeh 
hold  upon  all  working  nataralista— the  idea  ef  a 
gradusl  growth  and  progressive  erolatioa,  ni 
therefore  genetie  connection  between  all  living  thiagi 
— breaks  down  the  artificial  barriers  whieh  uelaiMi 
raise  around  thdr  groups,  and  ahowa  that  anek  i 
as  ipecies,  genera,  familie*,  ordere,  Ae.,  are 
more  or  less  dumsy  atfeempta  to  expresi  \ 
shades  of  differences  among  ereatarm  oonneetid  ty 
iafiaite  gradations,  and  in  thia  eenae  destreystii 
importance  attached  to  them  by  onr  prei<SB— iw. 
On  tbe  other  hand,  it  immenady  nereaim  tki 
interest  contained  in  the  word  reuHon^p,  m  it 
implies  that  the  word  is  used  in  a  teal  and  not,  si 
formerly,  in  a  metaphorical  eeaao.  ThsKoleakiii 
of  olasaifioation,  suen  as  we  might  apply  to  iaaaBHll 
substances  or  manufactured  articles.  Weauiymyi 
for  instance,  that  a  tumbler,  %  wine-?r1aas  aad  atm- 
cnp  ore  more  closely  related  to  eaeh  other  than  eithv 
one  is  to  a  chair  or  a  table,  aad  that  ther  mig^  hi 
formed  into  one  group,  and  the  laat-named  o^eslihi 
placed  iu  a  second.  Jhia  kind  of  olasslfleatioa  ii 
certainly  useful  in  its  way  for  methodieal  amafi* 
ment  and  descriptive  purpoeee.  It  is  the  Idad  d 
arrangement  which  Linnsens  and  hia  oontemponriM 
applieid  to  animals.  It  ii,  however,  a  wry  dUhiut 
classification  from  that  which  aappeaoe  ttat  tki 
members  of  a  group  having  oommon  eseential  dan^ 
tors  are  desoendcd  from  a  common  aacestor,  aadkaM 
gradually,  by  whatever  eaase  or  meana,  hsssae 
differentiated  from  other  groups.  On  this  views 
true  classification,  if  it  could  not  be  obtained,  weiU 
be  a  revelation  of  the  whole  eecret  of  tbe  eioldipi 
of  animsl  life,  and  it  is  no  vronder  that  aiaay  m 
willing  to  devote  so  large  a  share  of  their  iiBir|i> 
to  endeavour  to  attaia  it.  The  right  appBestim 
of  the  prinicples  of  nomenelataio,  fint  dsarij 
eetablished  by  Linnssus,  to  the  groape  we  fom 
is  again  by  no  means  to  be  despiBM,  aa  haalkj  eel 
cardossness  in  this  respect  are  becoming  mere  eel 
more  the  greatest  bindranees  to  the  italy  d 
soology.  The  introduction  of  aav  aew  tn. 
espedally  a  generio  name,  and  indeed  the  nie  d  •• 
old  one  by  any  person  whose  aatbority  ewrifl 
weight,  has  an  appreciable  effeet  opoa  the  piegRS* 
of  science,  and  should  never  be  do^e  withovtafdl 
sense  of  the  responsibility  ineiured.  All 
are  puxsled  and  often  repelled  bf  the  oenfaM 

of  loologieal  nomeodatore  to  an  esteRl  te 

\i>sMA  im  "W^  idweaaad,  aa  far  aa  «i|y  toiMt  Iv 
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b*  Unagi,  and  to  wtom  tha  actaal  avom  by  which 

a»i*  aallid  an  wmfWktiTgl;  indiSemnt,  lure 
Urn.  TboM  vboM  (pMial  iKt  or  inclination 
mia  thain  to  th*  pwMtlt  it  other  branchsi  of  bio- 
■C.  M  Morpholotr,  phjiMofT,  «nb;rologT.  Ao., 
n*t  KkM  daflnila  nanas  for  Ue  ohjeeU  tbay  ob- 
VT«,  dapiot,  or  daariba,  aad  an  difinidant  upoh 
la  I«H*mM  ottbcijatMIMlie  MolOBUt  For  anpplf. 
V  tbam,  and  ihaoU  iinl  nmlnnt  In  to^hi*Gaun>el, 
iMrwiaa  msah  at  Umt  work  will  Iom  iU  ikIda. 
naral  tioaa  haa  Uw  Britiih  Auoeiatiou  thaoght  i 
da  a  wortfar  labjast  fcr  tha  eoniiiUratioB  of  il«  | 
•abara,  and  tbwogh  Iba  Inatmmantalitr  oE  h  I 
mmitlaa  of  woAini  uatanJitti  draw  op  in  1S1£  j 
I  «tallaBt  aada  U  rapilatioaa  aad  aanaitiaiu  on 
watttjaat  ofaoalagiealiieBaDolatiire.  Tbaiariilai 
amnriMJ  aad  npinledin  ISeS.BDdiDaMordanoe 
SIh  a  Taaohrtioa  aoopM  at  tha  la<t  annokl  maatlnit 
I  Plrmonth  Ibar  ha*«  btea  atafn  npubliibad  al ' 
m  coit  of  tba  aaaooiatiaa  dnriug  tha  iHvaiiit  jau'.  i 
ha  uara  iilae  of  anoh  rali*  mait  h>TB  h>d  b  bais-  \ 
itl  effaet,  ai  thar  ban  oadaabtadlj  b«SD  a  gniit 
'  BaBj  earafol  aad  oouBiaDtioai  worksn.  TTa-  i 
liBD^alf  Ultra  an  no  maani  ot  Botoreina  thsm 
MB  t]waa«l  adiffMwt  ahai,  and  thara  Uilill  TCcaa- 
R  wantiag  abwl  ot  aaferetnc  Ibain,  wbioh  pouibi j  I 
Vb*wiAintba»»*r«lthe  AuaeiatiDD  toeffaot.  | 
I  tba  adaiaiabBiioa  ot  tba  jodioial  aflain  of  a  : 
itiOB,  baddaa  tka  naltata  ot  Uib  lain,  we  hare  as 
■aUv  aaaaatial  bad;  to  intarpnt  or  kppl;  tba  Ia<r 
parliaalM  eniaa— tha  jndgaa.  Homrar  oaraf  oUf  ! 
BpUod  or  aMallant  a  ooda  of  ngnUtioo*  mtj  b«,  I 
ikaooa  and  dUknlt  oaaaa  wiU  aiiw,  to  whiob  tba 
■aliaationaribalBwianol  alwan  eW,  and  aboat 
neb  ladiTidBBl  opiBiona  wDl  diSar.  Tba  nacoMarr 
naianoB  xitaa  in  tba  awoaUtioa  mlai  ti  cban^ 
MM  whiob  ara  atthar  "alBnsBljr  falH,"  ar  not  | 
ilaarly  didaad,"  opant  tba  door  to  oomidenbU 
Utada  ot  prlrala  iaUrpratation.  Ai  what  its  aj« 
■Inf  at  ia  aiaplj  cMrranieaoe  and  (aoaral  aaoord, 
id  not  abaolntn  jaaliaaw  trath,  Ui«anra  alto  ca»a 
whidh  tba  rigid  law  of  prioti^,  aran  if  it  oan  ba 
•■laiuud,  nqnlm  qnauBaatioa,  and  othar  oaaai 
wbiebitnajbatdTiiaUa  topntnp  with  aimall 
■or  or  inaonraaianea  to  avoid  taUip;  into  a  largar 


of  tba  work  dona  and  tha  dntica  parfonnad  I?  Uu 
heart,  or  tba  atotnaoh,  or  tha  InDga,  fto., 
hialthT  itata.  Disaaxa  ara  dsriatioiia  from  hi 
To  nudsnUad  tba  oaa  it  ia  necaaaar;  to  know  i 
thing  of  tha  other.  It  ipQat  appaar  quite  j*d 
tbtrafore,  to  any  tbbkiiB  peraon  tba  aaaartwii 
tba  diieoTery  of  an  important  new  funatian 
great  organ  jika  the  lirer  did  not  modify  the  praatice 
of  medicine,  ajid  (bow  new  liRht  on  dUaaie,  not  of 
the  lirer  alone,  but  tbrouKboat  the  whole  frams. 
Yoa  will  patdou  ma,  therefore,  if  I  eipreea  mj 
donbti  of  the  inlelliBence  or  tba  houeety  of  thoap 
praotitionari  who  treat  rantamptaonily  aiperimental 
phjiiology,  and  auob  work  aa  haa  beoi  achievad  by 
man  like  CUoda  Barnard.  It  bae.baea  the  lot,  nc 
loubt,  of  Boma  amonK  tboae  whom  I  addrait  to 
hara  exhibited  to  aotne  ot  their  triandi  tha  eirooU^ 


the  andaavonr  to  aaiMiilaiii  all  that  caa  ba 
atndied  in  Tafaraaoe  to  aniaudi  tram  diSerant  poiato 
of  Tiaw.  Tha  flrtt  ambiwaa  the  eonaidaiatwa  a( 
the  atrnotora  and  tba  mode  of  deralapnuit  i  in  the 
aaooad  plaoe  araty  aoiuBal  aihibili  a  gicat  nombw 


bf  Dr.  M'Donnell.     We  hira  to  take  in  ollwr  U 

of  actiri^  innb  aa  tha  amonnt  of  iDtalliganM 
poueeaed  by  tbe  loirer  animala.  Tkara  ia  a  tbiid 
point  of  new  in  wbioh  wa  abonld  raiiard  oaan 
''  a  thia,  that  it  ia  to  be  foud  aome- 
haa  a  diatribntion,  and  that  tha 
[raat  majority  ot  animala  bare  a  paat  hiatoaj.  It 
ron  atk  me  what  bu  been  dona  within  Oa  paat 
twenty  yeara  towardt  tbe  aolatiao  of  that  prablaB, 
and  elaariBg  the  Bronsdin  the  dicastion  ot  oUainiaw 
a  aolntion  of  it,  I  do  not  know  that  I  aoold  hy  my 
liand  on  mneh  remarkabla  aieept  in  lanid  to  oae 
paint,_^J  hBTO  aoma  reaaon  to  know  that  about  tbe 
nothing  more  Tolaanio,  nothing 


.    ,    .  .  wito  tha  affeot,  whiob  tbii 

•p>«tacle  when  witneated  for  tbe  Bnt  timebaa  on 
ijff erent  obaerren.  Soma  look  npon  1 1  mush  at  tbej 
nrald  upon  a  clerar  oanjnrTnfc  tnck.  It  ia  to  tbam 
lo  more  than  a  tranitormation  toeoa  on  tha  ataga  ii 
U  a  child.  Haw  fa>t  it  soen,  tbay  aay.  Tbey  are 
utoniibed  that  anything  of  tha  kind  aboold  go  od 
in  a  frog.  The  cold,  nnintelligant  gaie  of  opaD- 
aionthed  wonderment  ii  perhipt  eran  too  itrong  an 
mpie^tion  for  any  emotian  trbich  atirt  them.     Otbera 

are  atmck  domb  by  the  sight  before  tbam.    One    -  •  .       ,-  -  ,    ,  -  .      .-  ,; ■ 

*ea  at  once  that  tbey  bare  caught  a  glimpie  of  »'."7  S^4!?,.'™  ,.'1."'  '5"^'  '"^' 
tonadlaat  proapect-lbit  they  feel  that  it  ha.  been  »"'«;.  M-  Qoalrehgee.  who  Ua  made  thia  qMation 
iirantad  to  tbTm  to  aea  mor«  deeply  into  tbe  0/ anthr™lo»  a  ap«B*l  atndy,  and^  wnW*.  a 
iKiaom  of  natore  than  they  kan  erar  done,  (iraat  deal  about  it  Ha  haa  alwaya  baana  ooaoataM 
it  idnatratea  tbe  taihiou  in  which  the  diaooyery  to  '>PI»>>«'t  of  rerdotionary  ideaa,  M  that  I  bmwd 
.bich  I  D^it  aUn.ia  i*  viewed  by  diBaroot  elaaiat  of  ','*.'V"'°!>°'!r"j^  '^'•.'"'^.".P"''*  ""••'••"^ 
mind..  A  amall  filament  ot  nerra,  no  thicker  than  ''  ""  P~«r~'  »*  opinion  Witb.n  the  ^  twaol^ 
.  tiny  ailken  thread,  ia  divided  in  a  rabWf.  neck.  *«"•  ""^  »f  "T  "t-ffB*'"".  I  foona  that  tUi 
fmmedifltaly  a  change  la  obterred  in  tbe  popil  of  the  i«nUeman  antortaned  a  atroag  biaa  11 
eye  00  tba  ume  .id!  ;  tbe  ear  on  that  aide  ia  felt  to  " "~""°  *"  "*"'*  "'■"''"'  -"'^  > 
tbe  other;  tbe  blood- 


rear  18W  there  w 

noro  abooking,  an 

right  and  proper,  than  tba  propoaition 
ibat.  ao  far  ai  tba  pbyiioal  oraaniaation  ia  con- 
oemad,  there  ia  leat  diSeranoo  betwean  Mas  and 
iha  higheat  ape  than  there  ia  batwaan  the  bighaat 
ape  and  tha  loweat,     Thatwr-  -  '  '      ' 


mid  land  ma. 


DasArtmaBt  of  Aaatomj  and  Fbyalology 
ratcaaoT  Flower,  V.B.a.,  praidad,  and  Dr.  Bobert 
•Doonall,  F.B.3..  deb*«nd  tha  addraaa.  In 
■broaiy  laat  Claada  Barsard  died  ia  the  65th  year 
hk  aga.  Ha  wm  interred  mth  a  degraa  ot  pomp 
INT  la  thia  eonntry,  and  nraly  enn  in  France, 
•ardad  to  nan  of  leienaa.    CUnda  Barnard  left 

tltb  be  taMbat.  Hu  duoarenaa,  bowerer,  ai 
llldi  tba  fan«liM«  of  tba  panoreaa,  of  the  lirer, 
« tcnttniag  tba  Taaoaiotor  ayatam  of  Darrea  are 
aaa  oa  lAioh  Ua  tame  will  arer  ohiefly  raat.  It 
aat  tso  naeb  to  aay  Uiat  prior  to  the  Dommanioa- 
m  mad*  bw  Barnard  to  tha  Sooiaty  de  Bologne 
4M  vr  aathiig  daSnite  waa  known  of  tba  normal 
Wm  af  Oa  paMraatia  laid.  Bran  a  popular 
danaa  wa  form  a  Judgment  aa  to  the  practioal 
)aa  of  Baraard'a  raaaarehea  in  thia  diraotion 
tun  tba  pnbUcation  of  hi*  memoir  tha  fluid 
Mated  by  Ibepanflrenawaaregardad  aa  Hmathing 
■KMd  to  dilnla  tba  bile  and  nndar  it  lata  aerid.  < 
I  taw  aelion  aa  a  Hqnid  taUog  a  apaoial  and  aotire 
ft  in  (ba  digartlM  of  parHealar  kinda  at  food  wm,  | 
)  mmj  lay,  nabsowB.  Bantard  waa  tha  9nt  1 
vaioloaiat  who  obtained  psra  and  healthy  pan-  1 
Btia  flaid  from  a  Uring  animal.  It  waa  ba  wbo 
•wad  Ha  taaetioB,  aad  ba  daawaatiated  it*  axtra- 
dhan  dlcaatiTB  power,  not  onlr  orar  fata,  hot 
«r  otbar  allnaalHT  matter*.  Ha  prorad  it  to  ba 
•  oalj  mttthi  digaatiT*  Uqnlda  wbioh  at  onee 

Tun 

Uy  I 

*)a  of  tba  atapa  by  wh 
ade.  Tbey  praanibe  p 
a  tana  or  aDotber,  bnt  ottoatiaaa  that  k 
Ua  of  U*  ^aaoratiaa  of  tboaa  aganta  aa  tba . 
Mgardoat  abent  tba  aaetation  or  ooagnbtion  of 
a  wOk  froai  wUob  tbe  obeaaa  ia  made  wbioh  he 
B*  o*ar  bia  eenntar.  It  i*  hardly  boneat  in  anoh 
naatto  form  and  wpraaaadogmatie opinion  npon 
hat  nqmimantal  pbytiology  baa  doaa  for  praetioe 
itfaoM*  BBaatUafaanaly  andaaTOnriog  to  inform 
iMial  wa  OB  thia  aubjaot.  Aa  i*gnrda  tbe  work  b»- 
spfiabed  bythaUracintbaaidmalaaanomy,  Bar> 
Kddidnaarly  aamaabaahe  did  tor  tbepaoereu. 
I  tba  eooni  of  Ua  tnTaatigatiaiu  on  thu  aab)act 
■aaid  tbawad  tbe  inflnauoo  of  diet,  ot  digaation, 
tnanitiow  asm  tba  fnaoUooa  of  the  lirer.  He 
owad  tba  iaftoiMa  •!  the  botm  and  nerroui 
ntraa  ba  (daltoa  to  it.  Ha  made  the  important 
aaorary  «f  tba  prodneUoa  ot  diabatea  artifioially. 
a  «aa  lad  to  dlaeorar  atimiUr  fonetion  ai  ragarda 
■Uaaofamrload  aatotaaaa  in  tba  plaoaata. 
ap  an  enUraly  new  tbaon  of  dubetaa— 
' '"     tba  Tlewa  bitberto  bold  on 


iiwiela  on  that  aide  ot  the  head  throb,  and 
more  blood.  Tfaii  aame  amatl  filament  of 
^'ilriniied,  and  the  rerenal  of  the  abore  phtnomana 
ii  found  to  take  place.  To  aome  this  obaerratlon 
ii  not  only  a  mere  meaningleea  jnggler'i  triok,  bat 
■  cmel  one.  To  othen  it  ia  a  key  wbieh  openi  a 
(bamber  fall  of  treaanraa.  It  ia  like  a  newly  dia- 
(overed  iathmua  or  briilga  uniting  two  Tait  oontl- 
nn.ti—thabof  tha  airenlitoryryttam  with  that  of  tbe 
iiarroaa  ayalem.  In  thie  oontrolling  poaer  ot  tba 
rerrea  orrr  tbe  galibre  ot  the  blood  lie*  tbe  explana- 
tion of  many  of  the  moat  intonating  phaoomana 
irhicb  goon  within ni.  Thebnning  bloihot  ahama, 
tbe  cbfofc  blanched  with  faar,  tha  aoddan  aotirity  of 
bluidnUr  aeoration,  ai  wlien  an  anotiOB  of  the  mind 
<»iae>  teui  to  flow,  or  aalt  plaoed  on  tbe  tongue 
i^naaa  the  aeeretion  of  aalira,  tha  aolirity  of  the 
train  in  our  waking  moaenta,  ita  death-lika  inae- 
tirity  during  altep.  tbe  lagnlation  ot  our  tompera- 
tora,  te.,  are,  within  the  limita  of  health,  pheno- 
Tieaa  oonaaalad  with  thia  eoutrolling  power  ot 
Hfmpatbetio  nerrooa  ayatem.  Within  tba  domain  of 
'Kaeaaa,  kta  applicationa  are  without  end  or  nnmbar. 
It  would  be  unjnat  to  othara  to  ny  that  Clanda  Bar- 
rard  waa  the  Bole  diecorarer  of  thia  rawmotor 
T.errona  ayatam,  aa  it  ia  called.  It  wonid  be  equally 
linjoit  to  hii  mrmory  not  to  admit  that  bia  reamrebaa 
>«d  a  large  ehare  in  thia  diacorery.  Aaanredly  tha 
iiaoorery  is  one  in  which  experimental  pbyaiology 
baa  reaion  to  triumph,  tor  it  mnit  be  regardadaa  One 
./the  moat  ralnabfe  diadoaarea  of  modem  teienee. 
Tt  cemenli  together  the  ra<t  number  of  iaoUtod 
fieta,  which,  ainse  the  daja  of  Proobaaka  and 
Robert  Wbytt,  bare  bean  aoonmnlnting  npon  tba 
Landa  ot  pbyaiologiaU,  but  which,  in  tbalengto  and 
breadth  of  their  imporlanoe,  eran  Uarahidl  Hall 
Ijimaelt  did  not  appreciate. 

latba 

Department  of  An  throe  ology 
Prof.  Hnitay  delirerad  the  opening  addraaa,  ot 
vhich  the  tnllowiuf  ia  an  abitraet :— Tba  pmnU 
irhich  I  think  it  deairable  to  put  before  you  in  «rdar 
that  I  may  in  a  tew  worda  eipraa  tha  touadation  at 
ay  oonfidtnt  eonelnaiana  ara  tbaae.  Tha  firi'  ' 
lUrely  upon  philoaophi 


1    the    regiona  ot    pure 


,  .je  who  alio  wa  bioiaalt 

ImIj  to  laflael  for  a  momaat  that  no  phyaieiaa  oan 
rtknow, 


tioa— oamaly  thia,  that   ._ ., 

lliyaioal  aoianoa,  and  the  regiona  of  what  aapanallj 
e»oatitot«a  hoBanity— the  aanclnaiona  rtacib^  by 
tha  one  oan  hare  ao  diract  eSaot  on  the  othar.  It 
yea  aeqnaint  yomnolrea  in  the  aligbteat  dwTM  with 
tha  biatoi^  of  philoaopby,  and  the  ranationa  of 
fanman  opmioo,  you  aill  flndapeoalatire  diffioultiaa 
Uragiran  way.  Whoerer  admlta  the  eiiitenoa  ot 
Kril  in  thia  world  and  the  lawot  oanantion  baa  before 
Lim  all  the  difficultiea  that  oan  be  ndaed  l^  any 
farm  of  aoiantifie  inreatigation,  and  tbaae  tmth* 
hare  been  preaent  to  the  mind  ot  man  aince  tha 
nind  ot  man  began  to  think.  The  naxt  aonaidera- 
tion  I  baaa  to  pnt  before  jon  ia,  that  whateter  ba 
tto  reialU  of  phyaioal  reaearob  aa  to  tha  mind  ot 
■aaa,  they  ariae  oat  ot  the  naeaaaary  progreaa  of 
eBWBtifie  tbongbt  at  applied  to  man.  Ton  aU  heard 
the  aioellent  addraaa  of  our 
a  that  " 


alanoa  of  hia  opinion  la  thia,  that  the  tmlb  of 
propoaitioD  I  foat  put  before  yon  ia  one  that  no 
iooal  man  would  diapnte.    That  ia  tba  diSaraoaa 

daaraat 

)  andonB 


tha. 

lalioaal  man  wonfd  diapnte.  ' 
twenty  yeara  baa  made  in  thai 
numbar  of  antbropBlogiata  are 

theopintonot  M.  Qaatretagei. 

bare  gotthat  moehatallerentaoat  oftha  way.  A 
^eoond  direction  in  wUcb  great  prognaa  haa  bean 
made  ia  in  the  axaotneaa  ot  the  model  of  obtainiag 
Ihoaa  dato  which  are  necaaaarj  for  aatbropologitt* 
to  reaaon  on.  Xdhe  all  other  penona  wbo  bare  to 
deal  with  ^hnical  acienca  we  oonSna  oolaalTaa  to 
nattara  wbieh  oan  ha  aaoartained,  and  aotbing  ia 
more  ramatkabla  than  the  propoaitian  introdnoad  in 
the  mode  of  aa  cart  ailing  the  phjaiMl  qualitiaa  el 
man  within  tbe  but  twenty-one  yeara.  ABtbTa> 
pology  haa  nothing  whaterer  to  do  with  tbe  tniUi 
or  falaebood  ot  tbe  different  i«ligiona  ijitaDU.  It 
holda  iladf  aloof  from  tliaae:  bnt  tba  arigin  and 
growth  ot  rallglMa,  and  tbe  diSarant  forma  of  mU> 
giona— thaaa  ara  ito  proaar  aad  lantimate  proviBoa. 
I  go  a  atap  f  nrtbar,  and  paaa  to  tba  diatriontlnn  at 
man.  Tbl*  of  oanrne,  for  tbe  anthropologiat  ia  ia 
Ua  ipaeial  region.  Ha  andfaronra  to  aaewtain 
what  kiada  of  BumBB  raoa  tboaa  are.  He  iBfoiraa 
how  tar  tbe  remaina  ot  man  may  b*  traaad — bow  far 
the  human  rwja  goea  back  into  time — bow  tar  the 
boraa  oan  h«  ttaaed ;  and  the  kind  ot  aridaBoawUA 
it  good  to  tbe  one  ia  good  ii 
i«mea  the  qoaation  ot  tbe  oai 
tjomana,  wbioh,  it  panniai  ~ 
\t  parmieaibla  In  tba  oaaa 
rrar  kiBd  of  raaaonl 

that  tba  bora*  baa  o __- 

iierlod,  tbaaaBaendeBeeaodtbaaa     .     _    , 
tD  aome  extant,  in  drairing  tba  aama  kind  of  a 
daaion  with  r^ard  to  nun.    It  ia  tba  bniiMa* 
itbnnologial  to  be  aarera  in  hia  orilia 
t  to  tbe  origin  ot  man,  aa  it  ia  tha  boai 
otheolooiat  aa  ragarda  ■     " 
._   -_a   aoiaatifio   mind   there 

drawing  eorract  ooncluaiona  iL 

otbar.  And  if  any  <mt  ahaold  tun  onlaide  tba  liaa 
of  loientifie  arideaoe,  and  endaaronr  to  anppoit  ar 
<Vpoie  tbe  oonelusiooa  baasd  on  ahatnat  toianttta 
truth  by  eoneiderationa  whiob  are  not  in  any  my 
laaad  os  aciantifio  hnowledge,  I,  oocnpying  tha 
rhair  of  tbe  aeotion,  abonld  feel  called  00  to  «aU 
liim  to  order  and  toll  him  ba  waa  dealing  with 
iiatlen  with  whiob  he  had  no  aoneem  whatarar. 
Is  thia  Bubjeot,  aa  in  many  olliera,  a  great  atimnku 
M  mon'a  teaaoning,  a  eompleto  metaoMrpbeda  in 
tha  direotion  of  modern  bteaiigatiOB  baa  baan  gbaa 
by  the  pablication  ot  a  aingia  book,  tho  "  Origm  af 
SMciet."  It  waa  only  anbaequent  to  the  pMliMom 
«t  the  ideaa  oontuned  in  Uiat  book  that  «aie  a(  the 
moat  powerfnl  aganciea  for  tba  adTaneamaat  tf 
•nthropoloay  waa  foonded  in  Faria,  asd  alaa  tha 
great  AnUuopoWiaal  Sodaty  of  Bariin )  aatO  tt 
may  beaaid  tharaUDow  no  braooh  of  aoiaiMewbiA 
ie  repreaanted  by  a  larger  or  mora  adnnoed  body  «( 
norker*  than  thia  aoieDce  of  anthropology  1  nad  tha 
ffbola  ot  tbaae  workan  an  engaged,  more  «r  laaa,  in 
liia  working  out  of  the  nltimato  goal,  tba  great 
problem,  whether  tba  ideaa  wbieh  Darwu  pat  for- 
ward in  ngard  to  tha  animal  world. "-  ■■ 


•allona  prognaa  that  has  bean  made  in  our  know- 1  beul%a^\V«&^%'CIn1a.^MWlD»«^A'«A3<'-  "^o^i?^ 

Iidge  of  animala  Binoa  tha  time  ot  Linnnna.    Ttae\Uim,\iiweiiM!ft.m.l,'»-i>'A «"<«'>-  ^"?,^,^^2^ 

nereit^rroiiiUiBt  acianMnowknowa  ».  l\«ra».ni^nwn*<vam>Ju»,»iA  «w\n '•'«>wk*.Jii»sM»'<^ 


EN0U8H  MECHANIC  AND  WORLD  UF  SdEMGB:  No.  700.      Aua.  23,  1878. 


n«r  b«  looked  for  poatiblf  in  tha  Dint  omtury.  Bat 
tlu  mMhod  of  ioqaiT}  is  nndentood,  Kod  malcrulB 
■n  aow  being  oeenmtil&tsd  beaiing  on  UikI  ioqaiiy. 
One  of  the  moat  nenler  Ihings  u  to  tnMW  the  won- 
dnfol  Maristeney  n  the  hnown  mind  whao  it  geti 
iato  a  mora.  It  itopc  there  The  fcnat  objAct  of 
■^entiSo  inTaitigation  i*  to  ran  eoaater  to  Ihis  ten- 
Miu^.  Ihe  greatest  (irograie  of  oar  knowledge  of 
man  u  the  iDtrodnction  ot  man  in  the  fouil  (tsite. 
WImd  aaj  men  broasbed  the  notion  of  a,  toaail  man, 
be  would  be  lanvbed  at.  It  woe  oontrar;  to  any  of 
the  preeoneeiTad  ideal  tkat  man  coold  baye  eiiited 
in  a  foaaii  state.    That  idea  fixed  ilaalf  etroDitly 


.  Wo 


Thaj  tboDgbt  their  ejm  the  plaineit 
moat  aatoondinfi  accnmnUli 


science  and  of  poUtiaal  e«oiioniy.  ther  ahonld  support 
Ihe  work  nhioh  the?  had  earned  ont  in  the  Act*  for 
(he  pnHrration  of  wild  fowl.  i 

The  Slatributloii  of  Animals. 
Dr.  J.  Rae,  LL  D..  F.B.Q.S  .  rend  an  exhanitive 
Mper  "  Oo  the  QcOKiaphiail  Diatribntion  and  Migra- 
SiosH  of  Animali  on  the  NorthoTD  Shores  and  Luids 
af  the  UndiOD's  Ba;  Compan;,  £c."  He  said  his 
iateation  in  premrinir  the  paper  was  to ' ' 


I  anDplemen 
and  descrip 


Mdaot  to  thii.  What  the  exact  data  ara  I  don't 
think  007  one  can  ssj.  It  ia  beyoad  all  question 
that  man  eiistsd  at  a  time*rhcn  the  wbolopbjaical 
eoDtormition  of  tha  oountr;  waa  ditTatent  to  what 

tndnK  baek  man  fnrthar  than  that,  T  must  coafim 
that  UM  eridrnoe  is  to  my  mind  of  a  tbtj  dnbioos 
eharaeter.  We  hare  not  at  present  an;  poaitire 
knowledgs  on  tba  anhject.     Then  oomea  the  very  |  )^^^- 


le  demve  the  adniirabte  writinira 
kiuuD  of  hia  late  diaUnsaiahed  friend.  Sir  j.  niooani- 
ion,  became  he  had  had  opportanitiea  of  riiitinff 
plares  which  that  eiixlleatiooleaiiiteonld  not  reach. 

Dae  of  the  fint  thin^a  that  stmclc  a  stranger  was 
the  reffnliritf  of  the  datea  of  arriTal  of  miKratiosf 


key  went  weitthe  wild  fowl  made  their 
.    .  irUer  in  the  same  latitnds.    At  Fort 
Confi.lanoo,   althooEh   farther  north  than  Bepnlio 
Bay,  tha  ireew  arriTcd  sixteen  dava  mrlier.  ladi 
both  at  MooBs  and  on  the  MackKnuia  ri»r.  ■ 
thoaaands  of  milea  »[iart,  told  hi 
which  nlwaya  made  ita  appeara 
took  a  passage  aorthwardi 


in  the  hiatorj  any  evideaoe  of  a  hnmao  type  « 
tiallreimilartothatwhiehoi' ' 
I  un  free  to  oonfeaa  that  my  . 
remaine  exactly  what  it  waiaome^chteoD  years  rro, 
when  I  pobliihad  a  little  book  to  which,  to  my  but- 
prin,  Ilieard  Prof.  Flower  refer,  for  I  bid  tbonjcbt 
that  theee  rjoestioaa  had  been  forsotlaa  in  tha  [greater 
•oaodal  of  later  times.  I  did  nntnre  to  pot  forth 
the  opinion  that  what  is  eomnran  to  all  snoh  human 
remain!  is,  that  they  prtient  a  most  marked  and 
'  '  "    '     nof  what  are  called  the  oharaoteriatJoii 


skull  bare  no  wb.„_.  . 

remaina  that  accompanied  the  sk nil  of  tbe 
ling,  I  most  say  that  aa  far  aa  nil  the  fnn- 
points  are  eonoemsd  they  are  the  same  as 
iin  of  the  present  day,  and  tbat  ttaatbedng 
it  boote  }ast  as  well  as  we.  I  do  not  know 
'     belierinR  that  tht 


m  for  I 


Iwhi 


The 


thataamallfinc 
a  abont  the  BaE__ 
a  the  backs  of  the 
if  of  this,  yet  h 

incipal  Roei. 
■cri'  of  three 


ItS;  ■  ^^?  Canada'-B 


wut  there  is  an 
>UB  who  exiated  i 


chromic  anhydride,  which  nrored  to  ks 
>  of  one  partiootar  motum.  The  ipeetiiM 
1  at  the  conreresaione.    Tbe  time  of  oaa 

llitiona  hsd  been  measored  to  the  eigU. 

bondnd-thoueand-milliontli  part  of  a  second. 
Bogar  in  tlis  Nectar  of  Floiirera. 
Mr.  Alex.  S.  Wilson,  ISA..  B.Sc,  Glaa^ow.  n 
-  — "On  Uie  Amoontaof  Sufaroootaisadai 


Neotarof  n 


I  Amoontaof  Snnr  oootaiBod  m  Ifct 
tsFlowora."    KmUt, be  aaid, ia tb 


ly  eonM  not  hi 


ted   Moose 

low.  the  KJwardi   __ „._, 

.  ..  .  goose.  In  deecribinir  their  habita  he 
id  the  creeee  ratumod  from  tlioir  breedini  plaeea 
early  in  September,  and  spent  aboat  aii  wedis  feed- 
ing in  the  mBrahcH.  It  was  erident  that  tba  enow 
and  l^ilwsrde'  goose  mado  a  very  large  flight  (withoat 
resting)  to  winter  qnartere  when  thay  left  Hndson'a 
Bay,  becaase  for  some  days  before  Btartiog  they 
appeared  to  eat  nothing,  and  epoct  nearly  all  theii 
time  on  the  water.  Their  stomachs  nod  inleatinei 
were  perfratty  empty,  iu  thia  respect  resembling 
salmon  before  commencing  the  arduons  work  of 
■MMnding  a  rapidrirerto  spawn.  The Csnads goose, 
which  rested  on  its  sonthward  flight,  did  not  make 
any  anch  preparation, 

Beport  on  TTndorcFound  Temperatnies. 
Prof.  J.  D.  ETerett  read  the  "  Beport  of  the  Com- 
mittee on  UndergTonnd  Tcmiieratiiires."    The  prin- 
cipal novelty  wu  the  proposEil  to  make  obaerrationi- 


n  to  object  to  the  oridenee  that  the  tiorae  whi  . 
oxistad  io  that  day  was  in  all  reapecta  identical  witl 
tbe  hone  of  the  present  day.  We  know  the  borxi 
preMDts  a  aeries  of  modifinations  and  erolntiana  by 
wbieh  he  conld  be  traced  back.axd  it  wonid  bejnat 
posaible  t«  tmoo  back  man  in  the  eime  way. 


ABSTRACTS  OF  PAPERS,  &c. 

Beport  of  the  "Cloae  Time"  Committee. 

Thefier-  Canon  Trietram  read  the  report  of  the 
committee  "  appointed  for  the  purpose  of  imiuiring 
lnt«thepoeBibilityof  estahlishiog  - -' —  '■ —  '— 

IbdinmnuB    nniinalB  "       Tha   rannrt 


lOTelty  WB 
■l-np  borei 


Inaifonoas  nnimala-"     The  reiort  staWtha 

tba  first  time   ainoe  ite    original    appoiatmeni   in 

Anenst,  1808.  the  work  it  had  not  unsnecHBfDlls 

had  in  hand  had  been  brought  in  qneatioa,  and  thiH 

In  a  way  which  leqnired  eeriona  attention  on  the 

pkrtof  all  who  wished  to  preaarre  oar  iodigenaua 

■aimali  fram  the  extermination  that,  until  the  last 

nw  years,  was  threatening  to  many  of  them-    Tha 

MMmittee  raferrad  to  the  report  erf  "  The  Uerrins 

flshrrr  on  the  Coaat  of  SooUand,"  and  proceeded  to 

aow  that  tkie  eonolaaionB  at  which  thoeomoiiSBionera 

haal  arriTed  were  erroneona.    The  eomoiittee  uraed 

the  ntility  of  iea-lUrda  in  pointing  out  the  aitnation 

rfahoals  of  herrings  and  other  tjah.  and  thia,  they 

aaid,  waa  admitted  In  the  report  of  .the  commiB-     ,^„.  ..-.nan.,    i 

■DOner^  and  tha  committee  contended  that  if  the  6ea-     if  ™it.^btained 

biHa  let  were  repealed  on  the  gronnda  nlleged  for    « ,  "^"S"*  O-"'"'"'™ 

Beotiand,  it*  repeal  for  Kngland  and  Inland  muet 

logically  follow.    The  committee  tmated  that  no 

atepa  wonld  he  taken  to  repeal  the  Act  for  Scotland. 

The  oommittea  pointed  ont  that,  thongh  the  Ijea- 


.  _   ___t  contains .._ 

tn^ing  the  close  time  thermo  enacted  on  due  appli- 
tation,  no  anch  applioation  appeaia  erer  to  have  been 
Bade  on  tha  gionnd  of  detriment  to  the  herring 
isheriea  oanaad  by  sea-birds.  On  the  other  hnnd, 
yonr  oommittae  may  refer  to  the  fact,  aln.iidy 
nentionsd  in  former  reports,  that  aereral  spplica- 
tians  bare  been  made  for  prolonging  the  eiiatcucn  of 
the  close  time,  Dr,  Kae  anid  that  the  Prascrration 
Act  wai  no  benefit,  and  that  the  ganoets  were 
mnltipljing  so  mnch  that  the  rocka  which  they 
InbaHtMl  were  now  becoming  limited  io  Bpace  for 
them.  There  was  no  donbt,  h"  anid,  thnt  the  ganneta 
UUed  yonug  grouse-    Dr.  Gwj-n  .Icftrrj  '  ■   ' 


UUed  ron-g 

know  that  the. „ 

•Jtont,  the  food  of   gannatB  i 


istituted.  t> 


w  food  of 


Mr. 


Howard  Sauudem  uid  he  disaeclvd  aoTcrol  i/nnnoti,  Anhrdride."  He  dcaci 
andfouod  that  they  principally  fed  on  cool  fish-  The  gne  inolecalasdnrtiogDli 
Hot.  Canon   Triatram,  in  cloning  the  diacnaaioa,    Bgaiaal  each  oLLi>r,  but 


I  ibermo-electi _.._ 

.  .  ind  the  other  of  copper,  each 

ooTered  with  gottapercha.  were  to  be  joined  at  both 
ends,  where  a  portion  woold  be  left  nncOTered.  Onc- 
jonction  would  be  buried  in  tba  bore,  while  the  other 
would  remain  aboTe  grouod,  arailabla  far  obserra' 
tion.  A  carreot  would  Sow  through  tbe  circuit 
composed  of  these  two  wiiee  whensTer  tha  two  junc- 
tions were  at  nneqnal  temperatures,  and  tha  obserrer 
wonld  immone  the  accessible  juDotioo  in  a  basin  of 
watsr  containing  a  thermometer,  and  would  ranlate 
the  temperature  of  the  water  unUI  h*  tosnd  by  a 
galranoraeter  that  no  onrrent  paased.  Ha  wimld 
then  know  that  the  temperature  of  the  water  aa 
indicated  by  the  thermometer  was  the  same  aa  that 
of  the  bnriiid  jnnctiou. 

Beport  on  Ooal-Qaa. 

Sir.  T.  Wills,  F.C-S,,  read  the  first partofaroport 
from  a  committee  cooeistiug  of  Dr.  Wallace.  Olaa- 
?owi  Professor  Dittmann.  GhiBgow;  and  Hr.  T, 
Willa,  F.C.8..  which  bail  U'en  upwnntod  tor  the 
anrpoi-o  of  rpporling  "On  the  Boat  Means  of 
>vcl6,.:-iv-n,..  r,  _-[,(  fr,>,„  (■,>:U.;a»-"  Thiapartof 
(herei.Tt  v.,-  i.v  |ir  \\'.,]i-i.>.>.  and  roferrad  to 
■rannel  -i-.  i  ..■  .(.."iirl  ..i..:,-j'  of  which  was 
.iBBom  .i  !!■  lii'  .1'.  !l  -  1  III  a  the  quality  de- 
li vereo  111-  i>i'.,t ,)'  ti.r  -;,-i.tli  .|i  ;- ,-  companiei.whilo 

in  moai  of  t)ii>  otix'r  <-]£ii.'.'  in  Kafland  and  Ireland 
bout  11  oandlea-  The  rejiort  gave  a  tabulated  series 

iffareut  kiniis  of  burners- 

....  .   bat-wing,  and   argand 

id  also  the  iufloeuce  of  globoa  of  differont  sizes, 
apea,  and  materials.  Dr-  Wallace  ia  strongly  iu 
'/BUT  of  cannel  rather  than  common  gas,  on 
ly  a  mill  iaflueaoe  on  tha 
and  the  emoller  propor- 
Hc  siso  strongly  advo. 
?aKB  loe  uurniDK  ui  Ku  at  a  ootuparatiTsly  low 
preaaure,  and  the  use  of  district  governors  to 
sqanliee  tha  prcaaDro  in  different  levels  of  towns, 
ind  of  regnlatoraio  honaes  nod  street  lamps  to  giie 
tha  exact  presanre  calculated  to  give  tha  beat 
I'liotoDiotric  results.  Prof-  Koacoa  asked  was  it  not 
the  fact  that  globes  diminiahed  the  illuminatiiiR' 
power  of  gas  r  Ur-  Wallaoa  statvd  that  by  pboing  n 
globe  round  tha  light  it  diminishoi  the  light  by  10 

Bpectrum  -Aiulyali- 

Mc.  O.  Jobnatouo  8tonei;coni  monies  ted  the  results 
of  long  ioTFstigiition  by  himself  and  Prof-  J-  Emer- 
Hej-uoldi  "(In  the  Spectrom  of  Chloro-Cl 


floirars.  asd  la  inlandad  to  provide  ma  iBdnenant  Is 
oanie  inaeoti  to  wit  tia  flowan.  Tluea  imsels 
confer  great  benefit  on  Uaa  Soweip  by  aenuing  IMr 
cross  fOTtilisation,  bringing  pollen  bam  otha  pIsA 
aud  depositing  it  on  iSeii  rtiomaa.  Tba  nsoH  sf 
this  ia  that  the  plant  la  nnahlad  to  pntdose  sasli  d 
macb  greater  vigour  than  it  oUmwiae  wonld.  Tks 
saccharine  fluid  is  uanaliy  rniniainini  in  the  aart 
seoloded  portion  of  1^  flower,  iu  order  that  it  nsr 
be  protecte4'from  ru^  fox,  owinfT  to  tba  ■ni'iWTiif 
and  the  diffnubility  of  engai',  were  it  not  so  in- 
tncted  it  wonld  apeedily  be  trBnafSmd  to  parti  el 
the  plant  vriiere  it  oonld  be  obtained  by  the  iusdi 
without  them  serving  the  pl&nt  fn  tin  way  of  osn 
feitilisatioa.  The  oolonr,  odoor,  and  maikhw  rf 
flowers  enable  insects  to  find  the  DBotar  moreesotr. 
The  importance  of  thess  inaeeta  will  be  appaiml 
from  tbe  Dmnllneas  of  the  amonnta  of  sugar  taol 
in  the  flowers  experimented  on  by  Mr  Itikst- 
Flowers  of  fuschia  yielded  a  total  of  T»ma.d 
sugar — inn  of  thia  was  fruit  engar,  and  BH  ina- 
rently  cane  soRar,  Of  red  clover  eaeh  head  fin  s 
tatiU  of  TOS  mm.— fruit  !>'93,  apparent  oane  ssfst 
head  of  clover  there  are  nearii  <Q 

Calculating  from  these  reoltilim 

ras  th?  oetonidbins  industry  oF  the  bee  broniUesI 
J  au  eitroordioary  manner,  for  in  order  to  oMi 
he  kilog,  of  su)(ar  7,600,000  flowera  most  be  sodai 
L.S  honev  contaioed  ronghly  abont  75  par  cent  «f 
ngar.  a  bee  has  then  to  moke  two  and  a  half  id- 
ons  of  visits  iu  order  to  collect  a  fand  of  heniy.  II 
ru  rather  a  curious  fact  that  neotar  abonU  oboib 
ane  sugar,  seeing  that  honey  never  did— iated, 
len  a  vendor  to  sell  hoogy  eootaining  eaoa  sat|r, 
D  would  probably  be  pmsecnied  hbmt  tbs  Jial- 
oration  Aat.  A  change  moat  tbanfora  tak*  |1sm 
'bile  the  sugar  ia  in  tbe  bee'a  poaeeesion— peaUy 
brougli  the  action  of  tbajnioea  with  which  it  eoBM 
D  contact  while  in  the  boney-baff.  As  nsdsr  ■ 
_cid  iu  its  reaction,  it  is,  bowarac,  poiaibls  tbsl  Its 
procoas  of  inversion  may  take  place  spontansmtj. 


'S8-    On  e 


Batimatlon  of  Mineral  Oil  or  FeraOa  Th 
in  Mixture  with  other  OiI»  or  Fata. 

Dr.  Wilham  Thomson  F,R-S.E.i  said  that  ai*! 
oils  ware  now  often  naed  for  Inbricatiog  jnrga^ 
aod  a  common  miituro,  composed  ot  mioaiil  «l 

tensively  used,  aod  it  was  an  important  post  ID 
be  able  by  analysis  to  determine  the  amoaiA  of 
mineral  ou  which  snch  mixtQre  contained,  and,  sfht 
could   Sad   no_  publisbed  prowsB  to  effect  tin.  b 


with  an 
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distilled 

off  from  1 
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iiod  oU  takm. 

count  of  its  comps 
mof  enlphnr  itcoi 


_.._.  __ nseelt* 

annual  increase  of  tbe  common  vote  (.ti-riali 
ayrrsHs]  of  late  years.  In  the  spring  of  li!i  0*1 
appeared  in  anch  numberB  In  tbe  hill  panure  bm 
of  the  Border  districts  between  EmUnd  and  Scot- 
land, and  parts  of  Yorkshire  and  Wenaleydaie,  isto 
deatroy  thognuing  groondon  whioh  tbe  shMVJa 
prnded  in  spring,  oaonng  aarious  tern  ta  tha 
fiirmere  by  unpoveHihment  BDd  ieatt  of  alv. 
The  sbephenli  deetetTod  as  muu;  aa  tb^Mi^ 

asiiated  oy  birdn  aod  beaataof  pi 


d  the  kine 


buziordi,  owls,  weaxlea,  foxes,  Ae.  _.  _. 
time  that  tlie  vole  was  doing  sooh  miaeluef,  aeonv 
ripccies  {arvicola  arvalii),  not  known  in  £i4^» 
made  its  appearance  in  Hnngary,  and  attaoni  tM 
corn  fields,  which  it  had  done  to  a  less  degree  iaW* 
or  three  provions  yeora,  and  this  year  they  aUseW 
the  wheat  Eelda  of  Moldavia.  Mioy  instances  i« 
ratorded  of  great  damage  done  by  them,  bafi  * 
Fnglnni  and  Scotland,  by  deatroyiuf  planlaBiW, 
of  which  Mr.  Jesse  deacriGed  a  Tiotable  instaare  ld 
New  Forett  and  Dean  Forest  Bome  tim  """" 

examples    prove    that    they   do  not   «. 
attacks  to  pasturca  and   woods,  and  it  is  p 
that  they  might    nndar  favonraWe  circnnalssw 
betake  thamsclvea  to  onr  c 


ro^s  thii 


._..„      e  forbearing  tow«d*tt 

lio  said  them  |  owis,  aod  weuzela,  which  are  neftriy  axl 
rules,  which  in    many  plaosB.  olthongh  they  live  auaoel 
couvoui,  ana  aoiu  iL  waa  imposKiiiie  lor  any  onu  to  i  many  ensca  were  eatier  periodic  or  quufi-periodi:^,  |  timse  aud  other  sniaU  areatoiea. 
read  the  avidcDcn  on  wliiuh  the  commiaaiouers  Imseii  :  The  evidence  of  this  was  obtained  from  tbe  spootra  I  „.      ^       .     ,  „     ., 

their  rei«rt,  withont  coming  to  nonclntions  totally  I  of  gaaca.    For  many  yeurs  ho  hod  been  engaged  in  ""^  Dogioal  Maahlne. 

diffeivat  front   tlioM  at   vbich    the  comciiBsioncrj  I  senrchiog  for  cnsea  of  harmonic  motion  in  gas,  and,  {      The  Rev.  Kobert  Earley.  r.B.3.,  Tiee-H 
arnred.    He  truaiod  tJiatnatnnilisig  would  see  that,    with  the  onsisUuce  ol  ?rot,  aojiia\4»,\io  VioA  o'j-  \Mill  Hill  School,  read  a  pape  " 

tor  tba  laka  ol  hamao  it>ocI,  uuJ  oo  fhu  ground  of    taincd  the  positions  ot  105  Mnea  m  tim  n«Ai«ni\"i)4iQQu*.t».'«iT;  mla^cal   ' 


iper  on  "T 
Mai^iina.'* 
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_ t    nw  oODitrnotod   by  Cli»i 

d  Ekri  of  Stanbope.    Earl  Stanliopa  ia  knowa  to 

— I    idiiifl^  by  nil  priiitiii7-~~ —    ~"~ 

rithmatiml  mBchiiM,  mono 
•.  iMt  of  bis  liMrieal  ipeniLitioi— ,  • 
ttumghta  for  80  jtait,  aod  of  bi  . 
>Ba>  tor  workinr  lonc«t  problumi,  omIM  by 
I  the  "  DBnunitntOT,'  nothinir  baa  baen  known. 
,  Huliy  soliowi  tbat  Stubopg  uticipkted 
>■■  Bonthun,  Sir  Willuun  HuiUtoa,  GoorBa 
ife.  mnd  othen,  in  bli  qoantiGcktian  of  tbe  prs- 
>M^  and  notably  D«  Monrui'i  mlg  for  the 
iwiikIIj  iliillliilii  ■jilliiuiiim  Stanhope  itated  tbe 
t  ■■  appllaBbb  to  all  tyltogiitic  rgawnin^,  and 

eoBniiuitBd  bia  "  Demonitrator "  for  tbs 
daBMsl  worfcin;  of  the  rule.  Some  amoaament 
I  ouuad  bf  Mr.  Hactey  iriTin^  examples  of 
«■!  dedoctuiiu.  Tbe  inatmnieat  oonlarly  de- 
HliBtad  that  if  moek  meo  in  a  oartua  oorapany 

•  Boata,  and  most  men  is  tbe  aame  company 

*  waiitooati,  theratera  aoBO  in  the  oompany 
»  both  eoati  and  waiiteoala.    It  dou  not  wem 
d  to  Teij  dUBenH  and  oomplieatad  qnealions. 
aauly  no  BowBrfal  ai  Profeuoi  Jaron'B  logi 
Uaa,  whiefa,  baton  tba  diaoovaty  of  tbe  "  J 
■atnttoT,"  wai  nnoaad  to  ba  tbe  drat  inTenti 
Utia   diiaation;    bat  (s  tba  aaci  balonga  tba 
tmx  of  hmns  the  Grat,  la  far  aa  ia  knowD,  to  at- 

I    Om  pmoimanee  of  logical   infarauoe  by 


SCIENTIFIC  NEWS. 


baniodm 


A.  Haw  Motbod  of  AlkaliiiiatiT> 

_.   Looii  Siebold,   F.C.S.,   Mnnchatar,   : 
IT  "  On  a  Now  Method  of  AlkaliaetTy." 


Tbe 


u  applie, 


le  pnaenoo 


of  Uebia'a  praoeea  for 

>  >Dd  waa  ba<ed  on  the . 

nninatian  of  an  alkaline  cynnidc  if 

■  nitrate  was  in  no  RboaSected  by  th(  , .. 

:ee  hydtocynnic  acid.  Fnimthi>iolimeof  tilvei 
tion  au'i)  tbe  qnnntity  of  alkali  might  be  aa 
ily  calcTUit?d  n&  Ibnt  of  tha  cyanotrm.  Prom  '6 
ne  srain  of  the  potaaainm  or  lodinii  carbonate 
Ud  be  diimWed  in  nbont  100  g.c.  ot  diatilted 
•r.  tbe  aolutiou  miied  with  an  exoMi  of  hydro- 
lio  add,  and  then  ded-nonnal  Botntioa  of  lilrer 
■ta  added  from  >  bnrette  nntil  a  perramneot 
^■■iBe  ia  pradneod.    Whwiwi,  Dnier  ordinary 

L_j ._.,  ^^^  ineapable  ot 

—  it  efCwtad  a  oom- 

naoe  of  tilraT  nitrata. 

I,  and  tba  whole 


vtion  might  be  performed  w 
iter  the  end  of  the  titration, 
d  and  lbs  additioa  of  d^oii 
IT  Ditrata  proceeded  with,  thi; 


the  aiitnre  ware 


diver  eynnida  would  ba  einotty  fi^nal  to  that 
I  in  the  Srat  titratioa,  Thii  lectnd  reaetion 
it  then,  if  desired,  be  need,  as  a  dieek  on  the 
rmination.  In  tie  presence  of  liiloride,  tba 
me  of  ailrer  aotutjon  Qspd  in  the  aecODd  eiperi- 
t  would  be  greater  than  that  oBsd  in  the  ftnt, 
difference  betw«pn  tbe  two  beioff  naatly  that 
iired  to  preoipitata  the  i^bloride.  In  tbii  manner 
itw  luiualina  of  tlia  ohiortda  nirbt  b«  raadily 
Unal  with  tbat  of  tha  alkaline  earbonata.  Dr. 
OW  quoted  rBanltathoiring  the  great  aoenraey  of 

Ixploratloii  at  Eent'i  Oftra. 
r.Fbngal]y  read  tba  report  of  the  aiplorationa 
lid  on  at  Ewif  a  Can  ainoa  Jniy,  1877,  and 
Utad  a  nnmbei  of  apediueDa  of  ja«-bona>  and 
h  of  tbe  hyena,  of  the  bear,  lome  Jinl  imtni. 
t^  and  a  remarkable  qDartiitediieorercd  in  tba 
I  doriBg  lait  year.  The  only  objeeti  of  interest 
id  m  Uie  chambn-  ware  fonr  piecei  of  bona  which 
med  at  dcptha  eioaedinir  a  foot,  and  a  lamp  ot 
e  of  maagsneie.  The  T«wu  near  tha  inaction 
le  two  raaobea  «m,  in  proportion  to  ita  oapaoity, 
ft  mora  prodoetiTe.  Some  tooU  wera  fonod  in 
rpkltidtheeava,  and  Mr.  Fengelb  oanaidara 
Iflenlt  to  nndnvtud  how  the  tooli  found  tb^ 


the  eava,  and  Mr.  Fangelly  oanaidara 

nnd«*'— "^  — "    ■  ^   '      •  ■•   ■ 

to  a  branehof 

nt  entmnoet,  and  ooenpyin^  ao  high  a  larel. 
pnUam  waa  apparently  insolnbla  Eioopt  on  tbo 
*b«ibl  ttrt  the  workmen  arc  »ppro»chinir  an 

baanforcaden  tbeminrl'iof  the«up4-riut^n<Ionti 
Iba  and  independent  facts,  tber  belieTu  it  to  bo 
>  awtimble  to  tettle  tbe  qneBtioii,  if  payaibli^  ai 
do  not  danbt  it  wonld  gire  a  dedniteDeu  to  the 
aoKtioDofaameof  tbecaTarapbenoDieun.  I'rof. 
1  Dawkina  aaid  tba  aiploration  wu  a  gTOat  feat 
nwiaeariug.  U  wu  n  well-kaoion  fuut  that 
■rally  in  Baab  eaaaa  tbi^y  (euad  Arctic  atiinjiiU 
mated  with  animals  that  <ct^r'>  nou'  auly  tii  Ijti 
Id  ia  want  olimalea,  and  tbe  prolwble  eanae  was 
tbarewaiagreat  atretoh  ofluidoier  the  greater 
of  tba  Hedltarranean  area,  from  the  North  of 
OB  onr  the  rwian  of  Europe,  until  it  fina,liy 
had  Oreat Britain, anderenlraluid.  Thiswonld 
?dam(ana  of  miration  to  animala  northward 
aoathward,  aooording  to  the  leaaon.  Tbia  waB 
■howa  b^  the  Fyreneea,  and  ao  on  through 
■an^,  nntil  they  arriyed  ai  tbia  oonntry.  In  tlie 
byahira  oaTaa,  rf  wbioh  ba  wai  one  of  tba  com- 
a*,  tb«a  waa  found  a  aeqnenoa  of  eranta  rery 
h  the  MBe,  aa  aiamplified  in  tbe  depoaita  in 
.ra  Cave,  and  ha  now  wiahed  t«  oake  what  he 
UaaUbkraoantation. 


THE  meeting  of  the  British  Association  in 
Dublin  moat  be  rcguded  oa  a.  auccesa  ao 
far  oa  attendance  is  concerned,  tbe  nnmbstH 
present  being-  nearly  equal  to  the  Olaa^jn 
meetin^r,  and  in  excess  ot  the  Griatol  return. 
Thanka  to  Dr.  Maughton  the  Bections  were 
comtortatly  and  compiLCtly  located  in  Trinity 
College,  so  that  it  wi8  easy  to  get  from  one  sec- 
tion to  imotber.  After  aixteen  years'  acrTicc, 
the  asaiatant- general  secretary,  Mr.  Q.  Oriffitb, 
M.A.,  retires  at  the  cloae  of  the  present  session, 
but  remains  an  ex-officio  meniber  of  connoil. 
Mr.  J.  H.  Gordon  will  take  up  bis  duties.  The 
addresses  in  tbe  aections  were  not  charnc- 
l«rised  by  any  novelty  or  brilliancy ;  the 
president's  tell  flat,  and  won  heard  only  by 
those  in  hia  immediate  neighbourhood.  The 
principal  detect  was  their  length,  while 


number  of  tenehere  paid  was  1,565.  Some  of 
the  statements  are  ouriouely  worded :  "  The 
total  number  of  persons  "  who  attended  the 
iustitntions  a.nd  exhibition*  in  connection  with 
the  Department,  was  4,261,fi39.  There  ni»7 
have  been  thftt  number  of  "  Tisitore,"  but  they 
■■•ere,  wo  venture  to  think,  scarcely  all  different 
persons. 

Tha  mention  of  the  Loan  Collection  in  the. 
T'cport  brings  to  mind  the  tact  that  the  eleo- 
t  retype  copies  of  the  Magdeburg  bemiapherea, 
iind  other  interesting  relics  of  that  exhibitioD. 
were  On  view  at  Dublin  during  the  meeting  of 
tbe  British  Association '. 

Several  prospectuses  have  been  iastied  of  new 
tompanies  to  be  quartered  on  Cyprus,  inclnd* 
i  ug  a  Cyprus  Hotel  and  Club ;  and  a  fortnightly 
Ateam  service  baa  been  commenced  between 
liivorpool  nnd  the  island. 

A  bicyclist  has  travelled  from  Kilmarnock  to 


erred  in  being  mere  text-book  exercises.  The  Iiondon,  and  bock.  The  longest  run  in  one  day, 
address  in  chematry  which  we  publish  on  p.  SOS,  j  iros  from  Morpeth  to  Edinburgh,  112  miles. 
and  that  on  economic  science  and  statistics,  i  Two  young  frenchmen,  however,  in  the  spring, 
were,  however,  free  from  these  detects,  while  !  imveraed  about  3,000  miles  on  bicycles,  travel- 
the  lecture  by  Mr.  Q.  J.  Bomanes,  on  "animal ,  ung  over  the  greater  port  of  France,  and 
intelligence,''  was  probably  the  moat  interest-  i  through  considerable  portions  of  Switserlond 
ing  feature  of  the  meeting.  j  and  Italy,    llie  time  was  six  weeks. 

Next  year  tbe  Association  is  to  meet  at '  Keely  has  a  rival !  A  Mr.  Winters  hai 
Sheffield,  at  Swansea  in  1830,  and  at  York  in  ',  invented  or  discovered  cold  steam,  and  ia 
1881.  The  first  meeting  was  held  at  that  city  |  exhibiting  the  apparatus  in  Brooklyn.  A  lOin. 
in  1831,  under  tin;  presidency  of  Earl  Fitz-  i  hydraulic  cylinder  works  direct  on  to  a  4in. 
William,  and  was  attended  by  353  membersand  i  cylinder  in  which  the  new  motor  is  generated. 
oasociates.  In  183S,  the  attendance  reached  I  The  water  is  obtained  from  the  street  main, 
2,400  at  Newcastle-on-Tyne,  and  in  1863,  at  the  '  jtad  has  a  pressure  of  3ijlb.  The  "  gss  "  hu 
the  largest  number  ot  attendances    neither   heat,    odour,    nor    colour;    but    Mr. 


at  any  meeting  of  the  Association  was  obtained. 
The  president  elect  U  Mr.  O,  T.  Allman,  F.E.S.  ' 
Uedol-giving  at  eKhibitions  will  fall  into  dis- 
repute if  greater  care  ia  not  taken  in  making 
the  awards.  Loud  complaittta  come  from  Paris 
as  to  the  treatment  accorded  to  certain  English 
exhibitors,  and  tbe  mischievous  "joke"  of 
putting  emery  into  the  bearings  of  the  engine 
driving  the  English  machinery  is  again 
brought  up.  Mr.  Edison  is  t«  have  no  reward 
tor  his  phonograph.  The  jury  on  instruments  { 
if  precision  would  not  recognise  it  as  belong- 


Winters  ia  kind  enough  to  ei^laln  that  a  veiy 
I  urge  quantity  of  water  is  required.  The"gii«  ' 
in,  however,  superior  to  eompreseedair,  becanae 
no  heat  is  produced  in  compressing  it,  and  it 
<'Chaa4ts  without  freeiing.  If  the  gas  is  ron 
through  coal-tar,  it  forms  an  illuminating 
Li^nt,  having  a  dork  blue  flame.  The  new 
uiotive  power  con  he  introduced  into  factories 
at  "half  the  expense  of  steam;"  but  nothing 
it  said  as  to  the  cost  per  horse  power  of  thia 

The  rente  for  the    canal    to    connect   the 


ing  to  their  class,  and  referred  it  to  the  class  ot    Atlantic  and  Paci£c   Oceans  would  a^WU  to 


telegraph;  tor  a  medal.  The  telegraphists 
refused  to  examine  it,  declaring  it  was  no  use 
in  telegraphy.  That  decision  seems  most 
Bxtraordinary,  however  much  opinions  may 
differ  as  to  what  are  instruments  of  precision. 
It  will  perhaps  help  to  put  exhibition  medals 
on  their  proper  tooting,  it  the  most  remarkable 
invention  ot  modern  times  is  refused  even  a 
MrtiScate  ot  meriL  The  anthorities  should 
Invent  a  new  class  for  Mr.  Edison's  ph< 
graph. 

At  a  reoent  exhibition  of  gas  apparatus  in 
this  country  the  judf;es  appointed  were  so  in. 
competent  that  some  of  the  firms  to  whom 
medals  were  awarded  have  declined  to  receive 
them.  Atthiseibibitionamedal  waaawardedto 
9  stove  which,  though  on  the  list,  was  not  in  the 
building  at  the  time  ot  judging,  and  was  more- 
sver  not  ot  the  class  for  which  the  medal  was 
slfered ',  One  of  the  judges  actaally  asked 
what  was  the  meaning  of  a  Bunsen  or  atmo- 
apheric  burner  I 

A  compressed  air  locomotive  tor  use  in  mines 
haa  been  put  down  at  the  Pensher  pit,  Durham. 
rhe  frame  is  aliout  6ft.  long,  carrying  a  reser- 
voir 2rt.  in  diameter,  capable  of  holding  SO 
i^ubic  feet  ot  air.  The  pressure  when  ready  is 
2001b.  on  the  square  inch,  but  the  valve  could 
be  adjusted  to  cut  off  at  a  quarter  of  the  stroke, 
tnd  the  engines,  which  have  cylinders  4in.  by 
9in.,  will  work  nntil  the  pressure  ia  reduced 


... .  -  been  definitively  settled,  as  a  convantioa 
los  been  concluded  between  the  TTnitad  Statea 
<t  Colombia  and  the  International  Soofc^, 
I  he  construction  of  the  canal  will  according^ 
:B  attempted  between  Aspinwall  and  Fanama, 
, [though  the  American  engineers  and  M.  da 
.easeps  were  in  favour  of  the  route  throng^ 
sicar^uB. 
The  Villa  Thniet,  with  ita  splendid  gardani 
j  at  Antibes,  near  Cannes,  has  been  preaented  to 
!  the  French  nation  by  a  relative  of  the  late 
owner.  It  is  to  be  maintained  as  an  expcai- 
tiiental  garden  for  scientific  and  horticnltnnl 
j>urposes,  nnder  the  management  of  M.  Nandin. 
I;  is  open  to  botenista  and  students  of  all 
nutions,  all  the  resources  of  the  place  being 
placed  at  their  disposal.  Students  who  obtain 
a  recommendation  from  a  well.known  man  ot 
f^Rience,  or  who  are  themselves  well  known,  will 
ireet  with  a  warm  welcome  and  gratuitooa 
lodging  for  six  weeks. 

The  directors  of  the  Folyteohnio  are  aboat  to 
make  an  alteration  in  the  science  department 
of  that  institution.  They  are  about  to  aepamtS 
tbe  laboratory  trom  the  rest  ot  the  institution, 
und  to  establish  a  high.ciaas  school  of  practioal 
science  In  all  ita  bnLnchea.  From  a  number  of 
<;»ndidates  who  have  applied  for  the  occnponoj 
of  the  laboratory  and  rooma  adjoining,  tha 
■lirectora  have  selected  Dr.  Edward  B.  Aveling, 
ho  intends  forthwith  to  establish  clasaea  f  " 


below  801b.    The  mai^hine  weighs  about  14owt,  practical  instruction  in  all  the  science  subjeota 

ind  is  capable  of  hauling  three  tons  along  a  t'.^quiri.'d  for  tho  University,  Qovemment,  aod 

level  line.     All    the  gear  is  of  tbe   simplest  o^her  examinations. 

possible  construction.  ,  ipj^g   ]ower  greensand  has  just   been   pene- 

I'he  report  of  the  Scienceand  Art  Depart-  tratedat  t'ne  dockyard  at  Chatham  hy  a  boring 

ment  has  been  presented  to  E^trliament,  and  conducted  by  Messrs.  Docwra  and  Son.    The 

was  no  doubt  attentively  studied  by  our  Icgii-  stratum  was  reached  at  a  depth  of  003ft.  from 

lators.    We  are  told  that  no  fewer  than  5.0(X)  the  surface,  and  the  water  bus  risen  so  high  aa 

candidates    will  probably  present  themselves  to  overflow  the  top  of  the  well.  A  year  ^o  tho 

next  Miy  for  examination  in  physiography,  as  lioring  hod  been  carried  down  to  a  considerable 

the  new  subject  is  called,  bat  why  the  ofGcisls  nlepth  in  the  uhalk,  when  tbe  character  ot  the 

should  go  out  of  their  way  to  forecast  the  fature,  ivater  was  unsatisfactory,  being  brackish.    Tha 

wo    cannot  imagine,   unless  they  have    pomo  niithorities  then.  «st«al.l.*A,twA."'i«»i™^.'«» 

doubtaboutthe  new  "science."     Theaverttaa  awel^^OT.^ewTtfl.^A^^ift<ie^«^«^'^^«"'^■•^*]|^ 
amount  paid  to  teachew  waa  £26  lOi.,  ft^vl  \,W '  AVe  ■^o\la^^^S^.^^  ^A  teiacVai'*.  "o^*  Vs*^^  ^J"™ 


60O 


ENGLISH  MECHANIC  AND  WOBLD  OP  801BN0E :  No.  700.         Apo.  23,  m7M. 


mad  if  an  attempt  were  made  to  penetrate  the 

enlt.  '  The  opinion  giTen  was  dKidedl;  in 
nmi  of  the  «nort,  the  dip  ol  the  lower  green. 
■and  in  the  Maidstone  ar«a  being  in  the  direo- 
tun  of  Chatham.  The  boring  was  oontinued, 
and  tho  autioipAtJons  expreewd  appear  t«  hare 
been  verified.  Soma  yeare  ago  Henra.  Docwra 
and  Son  tapped  the  lower  sreensand  at  Chat- 
bam,  hot  as  the  boring  was  very  imall  it  became 
choked  with  sand.  The  lower  greansand  haa 
abo  been  found,  BOmewhat  recently,  at  Lough- 
ton,  in  the  diitrict  of  Eppia^  Foreet,  a  supply 
of  water  being  obtained  at  a  depth  of  lfi02U. 

The  Lards  of  the  Committee  of  Council  on 
Edacatiou  have  determined  to  award  bronse 
medsla  to  studenta  who  obtain  a  first  class 
honours  in  any  subject  of  science  at  the  May 


The  Coffee  Fnblic-hoaee  AMociation, 
Charing-CTOM,  aunoance  that  they  are  enabled 
by  one  of  their  members  to  offer  a  prise  of  ^£9X1 
for  an  essay  on  the  proriding,  on  an  adequate 
scale,  of  halls  or  other  places  of  resort  and 
leoreation  for  the  working  classes,  the  arran^- 
ntent  to  inclnde  the  salo  of  retreahments  but 
Dot  of  intoiicatins  drinks,  so  as  to  supply  the 


LETTERS  TO  THE  EDITOE 


■inah  as  hs  bunni  nit  bo  nunj  t 
Ml7,  bnt  in  all  dUmt  ti^mcU:  ?« 

tav9  ■OBS  psrtiflnlar  bunrUdn  u 

sltaar  tUnffi,  knsin  no  uon  tins  vhu  ■nrrboAr  iom,  t 
>ad  rat,  to  k«n  a  otattar  with  tUi  UMti  nitttiiaa  at  U*, 
wUlnudirtakatawrita  thawholabodjol  AT^kkSi  atta 
(toib  wbnioa  gnt*  inoonnninoii  dgrin  Ibslr  origliiaL' 


centrsl  put,  it  oanuiaiced  with  asbtf  tlM,  i^W 
ic^  grrsdnsUy  into  a  wwmw  lone,  tall  it  ^parsl 
u  a  ^wiii(  briUUmt   eos 
chiBging  isto  I'gbter  red,  fi 
liks  a  tainbow  [adin^  fr«ai 

pile  yellow,  to  ead  mad.     ._  ..    .    .    

witb  the  geoersi  whiteasss  of  the  fifht  basd  Ms 
Lt.  after  wliiih  came  tbs  fine  dark  and  detM  hit 
on  which  tbs  satsllitaaad  its  shadow  woaspfsrartlr 

rhs  lower  pole  was  uoi*  daric  and  narked  Oss 
tb4  nppf-r,  sod  of  s  slsty  tint.  Hm  nppn  <if  ^ 
tha  aqtiatorial  band  wai  exhibited  with  ita  tn^Hfli 
ro>cluid  sppearaDee,  and  there  wasa  datk  liairib- 
nilis  diagonally  at  an  angle  of  about  W. 

Eaiiog  nenr  bafora  oOierred  a  bauid  so  itrosalr 
cskMiRd  I  write  a  bast;  line  to  draw  attsotNa  to  a. 


:il731.}— TBEDariatlndastrislEiMbitioa.wbieli 
■  been  a  K"<at  snixnia,  ii  DOW  onr,  sod  I  bere- 


[M738.)-"A 
worked  hot."  J 
ii..atolha.e|iT. 
i>i»n  I  dabbled 
riirTed  tha  aame  routine,  followinB*  the 
inal  gilders.    *■■-■-■ 


LDiita  BOlotioB  sboold  ahiqi  ta 
ooounon  with  other  eormpa 
tbii  adrioe  tiae  after  t> * 


y       .     ,  -„  -    mai- 

mCnde  may  be  moat  suitably  and  effectively 
carried  out.  The  date  fixed  for  sending  ' 
mannaoripts  is  Marob  Ist,  13T9. 


irSEFULANO  SCIXHTIFIC  NOTES. 


Klello.— Tfaii  ooasUta  at  nina  parts  silver,  ana 
part  Goppar.  one  part  lead,  and  one  part  biannth, 
which  sre  melted  toffethgr,  and  satoiated  with  anl- 
phnr.  Thia  miitnrfl  prodnces  tbe  fforgsons  blue 
wbieb  has  often  bean  erroueonaly  apoian  of  aa  atesl 
Uns. 

Pest  —The  Monts^a  Paper  Co.,  Tnmer'a  Falla, 
have  been,  aajs  an  American  papar,  hnraini  sreen 
peat  SDCceaalDlly  asder  tbsir  boilers  set  with  the 
Jarvis  patent  famaoes.  bat  as  soon  aa  tba  owner*  of 
peat  bcws  in  that  Tknaity  fonod  it  oonld  be  bomed 
SooaBsafslly  without  drjinz.  thar  raised  the  prioa  so 
bi|h  that  tbe  mill  hs*  sona  back  to  aorKninga  s^in. 
F«tt  land  in  tbe  New  England  Slates  is  not  wortb, 
on  sn  avsra^,  oTtr  .£1  per  aera.  It  costi  abont  3t. 
per  oord  to  dig  and  banl  peat  wben  witbin  a  mile  of 
tba  mill.  Tbrte  Mrda  of  Breen  peat,  bnrnad  bj  tbe 
Jarvis  proeess.  ara  equal  to  one  ton  of  tbo  beat  soft, 
eoial,  and  tbe  ecoaamr  over  anlbrBcita  soal  is  from 
80  to  iOpar  ornt.  Evar;  mill  baviDfc  peat  landa  no 
at  hand  nan  supply  their  own  faelstaimallaipeDi 
as  the  peal  ianot  dried  but  ased  as  dug,  witha  little 
■Sft  ooal  mixed. 

Depth  to  whloh  Boots  penetrate.— 
Fsote,  in  Husachntatts.  bu  traced  Uie  tap  toot  of 
noonmon  red  dorar  plant  downward  to  tbo  pei 
madieolar  deptb  of  nearly  Eft.  Tbe  Hon.  J . 
Stanton  Qould  fallowed  out  the  roots  of  Indiaa 
eomlo  tho  depth  of  rft.,  and  stales  tbat  a:  ' 
lOBietimsB  extend  tbeir  roots  downward  to 
dapth  at  8ft.;  loeeroe,  ISft.  Hon.  Geo.  Osddes 
iant  to  the  Hnsenm  of  tbe  New  York  Sule  Soaietf 
a eloverploat  that  had  a  root  lit.  2in.  ia  length. 
Louis  Walkhoff  traosd  tbe  roots  of  a  beet  plant 
downward  tft.,  when  they  entered  a  drain  pipe. 
ProleasoT  Sobobart  found  the  roou  of  rje.  beaoi, 
and  gsrden  peas  to  exteid  about  Ifl.  downward  ;  ot 
wintw  wheat,  7tt.  in  s  ligbt  snbsoil,  and  17  da.Ts 
attar  planting.  The  roots  of  elover  oua  jear  ol.l 
weie  9tft.  loDg ;  those  ot  two  year  old  plants  tin. 

Peail  Life  Assuranoe  Company,— Tbe  four. 
Utnth  annnal  general  meeting  of  tbis  compaujr  was 
hdd  on  Augnst  9Ch.  Tbeannnal  premium  inoome 
«a  lajUQ  new  policies  iasned  during  the  abote 
pwiod  assonnta  to  MSJim  Ts.  Od  and  is  the  largest 
■ew  pnminm  income  jst  reaobod  bj  the  eompanj. 
S,«S  claims,  giants,  and  endowments  tall  in  during 
the  above  period  and  were  promptlj  met,  aevetal 
asinng  through  lives  loat  in  tbosa  sad  and  lamant- 
•Ue  diBSstsrs  which  oocnrred  ^t  the  Bkotjre  and 
lUieries,  and  on  board  her  HajaBtji's  ship 
lice.    The    reserve    fund    is    gradusllf 

, I  eaofa  jsar,  and  with  capital  paid   np 

Minta  to  jea),8»  Ts.  U.    Finding  tbat  many  of 

tkia  indostrial  middle  classes  are  dstarred  from 
■sUng  aoj  proviaion  tbrongb  tbe  scancr  ot  assnr- 
aaco— fearing  that  at  some  fntare  period  they  may 
be  unable  to  oontinna  thairpnnninms — thedireolora 
have  had  a  table  oonstrnoted  with  tba  new  of  mtetin  i 
lUa  objeotiOD  bj  giving  a  patd-np  policy  for  3D  per 
aaak  M  the  premiami  paid  as  a  fixed  eqnitable 
amiriadtr  WMlae,  pmriduig  tbe  policy  has  bean  in 
Aaustiiswyayraiawf  the  preminms  have  bean  paid 


upmg  a  kol  solntion  I  always  had  a  UtiU  MsMli 

Lsttety.    The  general  ran  ot  small  articleareaiinl 
Ttry  imaU  and  weak  battery.     I    used  toJaj  a 
Dsniri  battery,  and  the  artitlU  gSt  inolndal  l>aa^ 

bringthemtoasplendidooloor.    ThaaaoJswaaa 

lor  aboot  IS  minntes  (without  bona)  in  eadw  1* 

STtielasgdtwaaabOQtsii  times  this  nae.  Thebak 
wM  mads  with  aboot  10  graina  of  oUoride  s(  pU 
dissolved  in  tbrea^qnaitsrs  of  a  pint  at  erfiany 
wstsr,  and  aboot  jos.  of  qanideotpataialsisthass 
'"'^-  --forthabatteirmeasnMdSliB.  '  Ifa-t 


iaipl 


>  flat  p 


The  inveotion  ooniiit*  ahieliy  in  a  tube.  A,  fittiog 

nn  to  the  pulse  valre-boi  of  a  ram  (whioh  biu  been 

lumad  sligbLly  taperisg),  having  a  smaller  tabs  A' 

nt  its  aide  to  cosdnot  the  wasis  water  to  a  drain ;  in 

iha  centre  of  tbe  Urge  tuba  ii  a  apindla,  B,  whioh 

Sied  down  by  ■  spring,  C,  whose  tension  is  regu. 

Isted  by  the  screw,  D,  sod  the  length  of  stroke  by 

lul,  E.    The  ram  to  which  this  invaotioD  baa  been 

..pplied  stands  on  a  table  in  tbe  hoiue,  and  water 

un  be  drawn  from   the  rising  pipe  naarthe  ram, 

the  spring,  C,  pravauta  tba  pulse- valre  remaining 

_  its  seat ;    tha  ram  was  supplied  by  Haaara.  C. 

Cbarehill  and  Co.,  of  London,  is  bcantitnlty  mad?, 

id  rusn  the  water  tor  a  stesm-engioa  and  otlu^r 

irpoaea.    It  tbesa  rama  were  baiter  known  I  think 

lay  wonld  be  more  used,  aa  tbay  only  oost  36g., 

id  I  think  many  ram*  wilk  the  same  siia  liaiLg 

pa  are  sold  for  from  £S  to  M. 

E.  B.  Dale,  Uen).  8Q0.  Arts,  dto. 


Um    EaiTdiee.    ' 


- W"K  •« 

copper  (an  old  esid  riate}  n ,.., 

wu  placed  by  tha  alM  ef  a  paroaB  sell  in  a  loUim 
ol  aalphata  of  copper  (no  aead).    Thiek  oonsr  (bdQ 


ter.  I  find  nothing  to  *( 

brush  will  turn  oot  tha  1  _ . 

rivolte  in  a  aine-lioed  boa,  willi  a  i  earn  nil  tsB* 
top  lor  tbe  porter,  which  rana  en  to  the  braih  baa 
a  small  indiarabbiir  tube.  It  esespes  Itam  a  Uih 
lb*  bottom  of  tha  box,  and  i*  then  poued  baak  Bf«* 

I  have  given  every  datul,  a*  I  have  ban  lal4 
accoaed  of  only  teUing  halt  my  story-    I  wiih  I* 


don't  use  it  for  that  purpose,  M  tbsy  waallMl 
aond  qDeries  which  hsn  bean  «D*wcr*d  witWa  a 
TiODth  or  two ;  but  iiirhapa  " BeoooBiMl "  (vaQ 
:I3TD9)  sands  ao  oeoasional  query,  aod  dnly  ba^  dis 
paptr  in  wbieh  he  eipeeta  to  ftad  his  iaforiasta^ 


iiiieagraphy>  insomnohaa  that  IntbaJattacttaarfHs 
hare  to  be  drawn  or  otherwise  spaaiallf  p^M* 
ID  anitabls  inb.  while  in  tho  loniar  a  diieat  tMlB 
to  a  sins  plate  can  be  made  from  any  diaip  * 
printed  mailer  axeeatad  in  a  tatty  iak;  Itasah 
used  either  for  oopyiog  trashly  printod  ■ 
tha  ink  still  retains  its  nisaaiur""   ~    '~ 

old  prints  is  whioh  the  ink  h 

gat.     As  the  former  ia  obviooaly  tbe  man  asav,  ■ 
■ill  dfllaU  it  first 

It  dirty,  tbe  print  may  bo  elaaaai  by  *i*>* 
bread  ommb ;  than  to  seften  the  Ink,  tbe  prist  iiIM 
to  soak  in  a  8  peteart.  selntiOB  ofaUuaUa  lA 
)ieptatBtBmp«mtar«otAeatB3°d  thestiwl 
time  for  soskin^  can  b*  fooad  by  expaiimaainf « 
■  pisee  of  msrgm  or  eilraaeova  matter,  ■■Hiw' 
s  amall  piece,  diyiog  It,  than  dampiw  wilh  dda 
tiareafter  deseriW,  and  then  a' 
'  ea  a  set  off  on  b^i 
;  pieea  of  paper  with  theU 
of  time ' *- 


THB  PLAIRBT  JITFITBB. 
[I4T32,] — Did  any  of  onr  teadars  obsene  Jopilt 
OS  the  nisbl  of  tba  7th  taal. !  It  was  a  matt  Ib 
terasting  object,  with  the  satellite  and  ila  abade 
OD  bin  diao,  apparently  tbreadtd  on  a  very  narro 
dotted  and  dark   band.     In   momeals  of  still   si: 

power  ISO  and  200  on  a  lOio.  ipeonlnm,  defioitin^      ._..    _..    .    ,_ 

was  for  a  short  time  vary  nod,  and  the  shadow  wni  i  by  blotting  paper  { It  b  th 
remarkably  aharp  and  well  defined,  blsck  and  olaBr    s  tew  h^erB  of  bleWilig 
asaalaanfnIlabivonithitanivtT-.UwHtatUtaitselt  Ibmsbad  with  a  90  par  eta<>.  mm—  ■« 
WMMknaailiaa  tharptrtHadk.  Xvu.'d^'iNamfn'iamaliaad  tteaaaiUyi 
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>asiuai; 


lUHHno'Vi  *itli  tha  eiDsption  of  nsia- 
>d  of  ^  It  ii  rubbed  with  Water  <3  A;r 
"iiuJI;  poUibad  witk  pumioa  tMnrdsr.  In 
—J,  Biueb  (troDier  praunn  ii  rcqairtd 
UDOocnphf ;  indeed,  tbaoretioail;,  k  coppn- 
iatioB  preu  BhoDld  be  OMd,  but  is  pnctioa 
tbo  pnu  will  ba  faand  to  *n(w(i  aliiiMt  ■« 
■Iter  baTing  ■djoitad  lh«  prMinra,  place  the 
M  iowawKrit  on  the  plate,  ud  immedialal; 
irmlf  and  aTcnl;  throngh  tha  preu.  Ad 
tnn  of  30  Moondi  after  tha  piiat  la  put  au 
!  woald  be  fatal  to  BBoem. 
the  print  ii  peelad  off,  the  pUte  ii  ipoDsed 
th  Qiuonred  gum  water :  water  i>  then 
d  OB, .and  it  i«  (eollj  waihcd  with  a  elwo 
emare  an;  adherect  partiolea  sf  paptr,  the 
on  tfa>  plate  !■  then  mbbed  orer  with  a 
of  litbo^phi«  ink,  thin  Taniih,  and 
ter,  hj  meani  of  a.  fine  apooga,  oare  being 
)  bare  an  fxees*  of  gum  water  to  prerent 
ng  np."  When  enffioient  ink  hai  adfaared  to 
tha  puts  ii  floibed  with  water  nndar  the 


ith  the DOrmal  eolation.    It  ianow  TBad;  ,_. 

oui  eitliar  ba  printed  from  in  a  litbo  pren, 
I  be  etobed  bj;  the  panieonographia  matbod 
■lieadj  deaeribe^  and  than  printed  tfpo- 
Uj. 
iparing  fraehl;  printed  matter  the  print  ii 

■atnrated  with  the  nitrio  acid  aolntun,  ell 
muipnlation   bting   the  aama,   witb   the 
1,  psb^ia,  at  ratbar  te^a  praaaan  in  liani- 
XrUMt  A.  Nnth, 


UT01U.TI0  BIBD  OBOANS. 

i.]— Thbrx  ia  DO  no*«l^  in  tbe  prindpla 

h  tba  "  antomatio  read  organ,"    lecentlr 

in  New  York,  and  daaeribed  at  page  514, 
■noted.  An  inttniment  eimilar  in  pnodpla 
Utad  at  tba  lilt  Crptal  Palace  in  1851.  It 
id  an  "  Aniophon,  or  improied  orgaa,"  and 
Hnad  la  a  oopy  of  the  printed  daacription 
II  banded  b;  the  aihibitor  to  inqnireia. 

[Copy.] 
OPBON,  OK  Imfbovbo  Oboak.  —  Tbe 
1  ia  an  impronmant  on  the  organ,  patentfd 
'..  Dawaon,  organ-bnilder,  395,  Strmod,  hj 
neone,  althoish  nnikillad  in  mniio,  maj 
Mjpiaoetbeydaaiiflontbeorfan.  Thetnaei 
Rforatad  ahaata  of  mill-board.  Thtte  being 
ad  into  tin  initrDment,  tbe  performer  ha* 

tnm  a  handle,  and  the  tone  ii  aieootad 
1  tha  Iniih  of  a  ikilfnl  organiit.  Tlia 
not  being  oonneoted  witb  tba  notion  tiuit 
le  bellows,  gitej  tha  performer  the  eppor- 
!dwslllng  anr  length  of  time  on  a  partienlar 
r,   and    racdBra     tbe    antophon    admirably 

for  obanting,  ainging  dasMi,  Ac.  The 
i.baiiDB  the  chromatic  scale,  ia  not  eon  fined 
r  limited  to  tuDca  like  the  barrel  organ.  It 
ir  an  apwoach  to  tbe  finger  organ  that  few 

would  diatingniih  it  from  one  nalera  tbaj 

working  of  it.  The  autophcn,  like  the 
an  be  made  of  any  aiKS  orcompasa,  bntin 
!nee  of  the  aimplicity  of  ita  internal  oon- 
1,  at  abont20  per  cent,  leai  than  the  organ, 
»koD  of  inffioieiit  power  tor  a  amall  church, 
id  eaae,  gilt  pipe  front,  3ft.  wide,  2tl.  deep, 

high,  with  1  Itopa,  atop  diipaaon  (8[t.  C), 
ipaaon,  prindpai,  dalciana,  40  goineaa.  An 
D.  in  atained  oaie,  gilt  pipe  front,  1ft.  wide, 

deep,  9tt.  higli,  with  i  atopa,  atop  diapaion 
',  open  diapaaoi),  prinoipal,  dDlciana,  60 
Tbe  DBtentee  anppliei  40  tonn  with  a  40 
and  60  tune,  with       ""       " 


.-  omitted.  C.  Lark  aayi  tbti  ia  tba  fanit  of  tha 
printer.  Tme.  yet  inch  accident  oould  not  oooar  in 
the  "New  Mniical  Notation"  or  in  the 
Sandla  Dlnmont. 


OBNTBina  WOBE  FOB  T&B  I.A.THB. 

(Coniinned  frarn  p.  550.) 

SUT37.]— Whili  diseaiuDg  methodi  ot  centring 
link  the  oone  gaide  worth  deaoription.  I  had  not 
oentre-pnnched  a  doiea  rod*  before  it  oocnrred  to 
me  that  if  I  nied  a  guide  tor  tba  centre  pnD;h  to 
aUde  in,  with  a  hollow  oone  to  bring  the  punch  jnaC 
orar  the  aantre  of  the  end  ot  the  rod,  it  would 
tadlitate  tbe  operation,  and  I  bare  no  douhtthia  ia 
about  tha  firat  idea  that  cccnra  to  moat  learnen, 
when,  Ending  the  diScalty  oF  centring  by  eje,  they 
look  amnnd  them  for  meohanicnl  aatiitaoce. 

Conical  gnidea  ansh  ai  referred  to  are  lold 
by  aome  M  the  tool-Tecdors,  bnt  are  little  oted 
by  tbe  profeaaional  turner ;  and  althongb  I  com- 
manead  to  make  *ach  a  punoh  and  ^ide,  it  lay  for 
years  nnfiniahed,  for  I  lonnd  my  inoteaeing  eipe- 
fnit  reoonidling  my  mind  to  the  fint-mentiancd 


with  tha  oanire  punch  ... 
a  drill,  the  none  gaide  again  oame  inio  faionr.  Thia 
arrangamant  ia  illnatrated  by  Fig.   1.    Thia  muit 


aeratoh  aa  ehiae  akngiida  of  C  D  a*  poaaibte ;  than 
•hi(t  tbe  iquara  Tongbly  abost  qvartar  of  a  nnda. 
and  acTBtoh  again — tbe  intaneotion  of  tbaaeaeratohaa 
i>  tha  pcont  lo  b«  oentre-panofaed  and  drilled.  Thia 
method  irill  And  the  centre  of  work  that  ia  trnl^ 
Tonnd  witb  facility ;  bnt  unfortunately  for  ita  appli- 
oatiOD,  tike  oone  gnidaa,  and  enn  more  ao,  ii  again 
deprnda  for  ita  aeonmoy  npon  tba  atate  ot  tha 
extreme  enda  of  tbe  work  to  be  centred. 

Coahman'a  elaborate  centring  apparatus,  (.  383, 
may  aagfwt  lo  tame  tba  nia  a  thdr  aeroll  ehneka 
for  centring.  8y  pntline  agnide  for  a  aliding  oantre- 
pnneh  conoentnc,  with  a  aeroll  ohniA,  they  might 
make  lucb  an  apparatoa,  which,  I  Teotore  to  think, 
wontd  be  of  more  aitanaite  appUeation  than  Coah- 
man'a i  tor,  aa  it  coold  ba  naad  horiaonlallar,  Tariation 
in  tbe  )en|ith  of  tba  work  wonld  be  of  no  eonse- 
qnanoa,  and  tbe  objectionable  method  ot  hammaring 
tna  and  of  the  work  woald  be  ar^ad ;  bnt  it  wonld 
nerai  be  a  time-ianaR  praoaaa  when  yon 
hare  only  one  or  two  pieoaa  to  oantre  at  ■ 
time.  And  I  aboald  ooneidar  tha  maohaniim  ot  a 
■crotl  chuck  far  too  eipenaiTa  to  be  worn  out  in  ao 

Although  I  haTB  not  eibanated  tha  little  aabjest 
of  oantring,  Tttiink  I  hara  wiitlan  quite  aa  maeh  aa 
the  inbjeot  deaarrea.  Now  we  are  on  tbe  piMnt  I 
ahonld  be  glad  to  hear  if  any  other  eorreapcnident* 
have  other  mathoda  worthy  the  attanUoa  of  tha 
amatenr.  I  am  iaelinad  to  think  (oonveraely  to 
cnitom]  that  oone  goidea  an  mor*  worthy  of  tha 
attention  of  maonfaotamn  than  of  amatanrs,  tor 
they  are  tin  e-aariw  appUaaoaa,  only  appUoabIa  to 
speeial  oaaa^.  Tha  litUa  aqoan.  Fig.  S,  ia  a  deu- 
daratam,  for  althongb  ill  ^^pUaalion  to  eastiuig  la 
tery  limited,  ita  form  ia  ilnog,  and  it  ean  be  used 
tor  all  porpoaea  that  aa  ordinary  amallaat  aqnare 
oan,  alao  tor  abort  mltrM  of  45°,  and  for  moat  oaaaa 
where  a  T-aqnare  ia  naed.  Bat  tha  aeritnog  nelliod 
ot  centring  ii  nniieraal  In  ill  ^^plioaliaa,  and  hom 
tba  Tary  Tariad  and  aeoniBto  way  it  aaaiata  in  ao 
many  other  meaaoring  operalioni,  aome  aort  of  a 
aoribing  block  daaorree  a  place  ' 
tamer's  workshop.  J 


[U73S.}-lN  the  int  paragraph  ot  hu  letter 
(14651)  jour  ahle  oorrMpondent.  ''A  Fellow  of  tba 
AatroDOmioal  Society,"  atataa  U»t  daring  a  thunder- 
atorm  in  the  naighboorhood  of  Tanbridge  Walls  ha 
"  tary  dkilioolli  saw  one  t*A  of  lightoing  strikB 
npwarda  from  the  earth  into  a  dark  lowering  olood 
praaad  at  aome  distanoa  abore  it,"  and  he  remarka 
that "  thaorelieaUy,  of  oonraa,  tUs  is  a  pbanomenoo 
which  not  anfnqnently  ooonrs." 

I  onoe  saw  a  aimilar  phenCDCnon  when  standing 
with  a  friend  durisg  a  tbooderatorm  at  an  uppor 
window  ot  hia  hooae  in  the  ooantry.  A  rind  flaah 
appeared  to  sboot  opwardi  a  few  tnndred  yards  in 
front,  from  the  tary  part  of  a  meadow  at  whioh  I 
was  iookiag,  and  waa  instantly  followed  by  a  tra- 
mindooa  oLap  of  thunder.  Ky  companion  aaid  he 
had  diatinotly  aaes  the  Baah,  bnt  did  not  notioe  anr- 
thing  anasnal  about  it,  except  that  it  waa  atr^ht 
,  and  nearly  Tutical.  He  was,  bowerer,  not  lookinr 
'  at  tha  meadow,  bnt  at  a  wood  o  "  ""  ' 
Tbe  dilteranoe  of  oi 


siwaa  tatrioe,  Argyll-road,  Bristol. 

BW  MCSIGAJ.  NOTATION. 
I.]— It  seema  strange  that  C.  Lark  (let  14703) 
ay  that  be  baa  not  fonnd  learoen  eiparieDce 
Bcnlb-  witb  regard  to  tbe  np  and  down." 
M  of  the  chief  merifa  of  thesol-fasyttem  of 
[  ia  Uw  use  of  the  "  modolator,"  or  ita  pic- 
■a— tea.  Tet  when  tha  inipilB  hare  to  read 
la  there  ia  nothing  pjotorial  about  it ;  they 
at  •atiraly  to  memory.  I  doubt  if  there  ii 
,«MBMt«nttoiadge,  who  will  diaputo  tbe 
itr  M*^-f>i  when  properly  (anght,  OTerthe 
UlM"  notation,  at  any  rato  for  simple  Tooal 
bart  I  donbl  if  it  be  poaaibte  to  undentand  it 
JMaliniiliiiii  wherass  I  know  people  who, 
iMlrwetien,  bare  been  able  to  follow  mnaie 
ta  lh«  lattor,  throogb  ita  showing  its  rise 
.  rarthar,ltisDonDoonimoa  tbiogtofind 
knUshdiitinirnisbea  tbe  ootare  mitplieed 


milir  to  the  method  described  on  page  309, 

-"I  ha»e  seen  lots  ot  liiiht  work  from  liin. 

down,  centred  by  sticking  one  end  into  a  hollow 
V-shaped  Bocket  lire  oentra,  without  patting  a  dog 
on  one  end  or  stoppiog  the  lathe  at  all."  It  ia  only 
neoeaiary  that  the  end  of  the  rod  to  be  centred 
abonid  be  kept  in  dose  contact  with  the  cone  at 
starting,  tor  aa  soon  aa  the  drill  hu  entered  the 
work  the  gnide  may  be  allowed  to  rerolrs  with  tbe 
drill,  ased  on  a  drill  in  the  lathe,  with  the  work  ted 
aH»inat  it  by  right-band  centre.  It  i*  truly  tbe 
qnickaat  of  ail  centring  metbode,  but  from  a  litUc 
awkwardness  in  holding  tba  guide  and  the  work  in 
'  the  aame  hand,  it  haa  not  had  the  nie  I  anticipated. 
I  then  tried  Uie  original  idea,  and  ntcd  tbe  same 
oone  gnide  with  a  sliding  centra  punoh,  whioh  I  tonnd 
Tery  simple  to  uie.  Tbe  only  thing  to  obacrva  is,  that 
the  pnnehiain  line  with  tbe  rod  to  be  centred.  Both 
these  methods  are  quiok  and  simple  to  uee,  but  they 
depend  for  thdr  aeeuraey  npon  the  rooDdoeaa  et  tha 
extreme  enda  of  tbe  work. 

Another  method  which  may  appear  vary  attraotiT* 
to  the  learner  is  by  nse  of  the  ao-oallM  "  centrc- 
aqnata,"  Fig.  S,  which,  eonaidering  its  raiied  naea, 
is  a  Teiy  ingenions  little  oontriTinoe. 

Ita  appli»tion  to  centring  depends  open  the  fol- 
lowing geometrical  oonsideimona.  Any  stmight  line 
bisecting  a  chord  at  right  anglaa,  mast  lie  on  a  dia- 
meter, ud  aa  all  diamattt*  pass  unngb  the  egntre, 
the  pcnnt  of  intarseotian  of  two  diameters  mnat  b« 
tbe  eentnof  the  drole. 

Upon  applying  tlua  sqnan  ita  angular  Uoek  inds 
two  baanng  pointa  upon  tbe  dreumferenee  of  the 
work  :  the  straight  line  that  may  be  imagined  to  oon- 
nect  these  two  bearing  points  ia  a  ohord  of  tha  dr- 
onlar  end  of  tba  work,  and  the  rigbt-haiid  edge  of 
C  Pis  a  atrugbt  line  bisecting  tbe  JmawroaTjtlbQTA, 
A  B,  at  right  auglea.    All  to  b«  dqpa  ta  to  mi&«  i 


ot  looking 
11  beyond. 


Since  that  time  the  sabjaot  has  oeoadonaUy  oo- 
eapied  my  thoughts,  and  I  am  now  ot  opinion  that 
aaocnding  Ugbtning  fs  a  mere  illnsidn,  and  doe 
entirely  to  the  eyea  of  tha  obaenci  happening  to  ba 
directed  to  that  part  of  tba  lands«pe  at  which  tbo 
discbatge  ooonrs,  and  that  it  ia  no  proof  ot  tbe  earth 
tuTing  been  chaiiged  posititely. 

Whealatona  prorad  that  thedurationof  the  aleolrie 
apaik  is  about  1-S4000  of  a  sooond,  and  he  also 
ahowed  by  matas  of  a  TcrolTiuit  wbeed,  that  tba 
dumtion  of  tba  lightning  flash  is  little  more,  and 
canDOl  Mceed  a  minnla  fraction  of  tha  thonsaodtii 
part  of  a  aacond.  The  momant  ot  tima  it  eontiDBn. 
Tisible  to  ns— abont  tha  tadth  of  a  Mcond— ia 
therefore  hnndrads  ot  times  graator  than  ita  aotaal 
duration.  Now,  is  It  eredlbla  that  we  oan  Jodga  by 
tha  eye  of  the  direotioB  of  motion  in  a  oaaa  like  thia 
— that  we  oan  see  Uie  progresa  of  the  end  of  a  flaah 
ot  lightning  P 

The  idea  seems  abanrd,  yat  this  feat  must  be  per- 
formed before  we  oan  know  with  oertainty  whether  a 
flaah  haa  IraTcUed  in  this  or  that  diraotion. 

Tbe  foUowlag  simple  elparinesit  will  Mr**  to 
illoBtrato  the  argument  i— Place  baf  ore  the  ball  of  the 
prime  conductor  of  a  good  aleetrieal  madiine  another 
ball  of  equal  siie  oonneeled  with  a  diaeharging  timn, 
and  ao  adjust  thair  diatuiee  apart  that  ca  Bl«aidi> 
working  tba  maohine  distinot  ligMi  aparfca  sbau 
pass  acroaa  the  inteml.  Now,  M  saraind  paiaon* 
attoatiTdy  wateh  the  balk,  aad  *ay  from  mA  tt 
tbem  each  sparit  pnoMda.  Opintons  are  pret^  sura 
to  differ,  but  the  toUowinff  mla  will  ba  found  to  hai* 
DO  axoeptionat— nka  tpaA  oppaors  dulincfly  to 
<tfue/rom  (hoi  boU-to  wKmA  A«  aftantjoii  rf  th» 
obtrvtr  it  dirtetad.  It  b  worthy  of  nato  that  tha 
end  of  the  aparit  not  tba  Mgattn  ball  b  the  bri«|i*a' 
and  thieker.  ,       ^.      '      ____ 

ija  m^TO  w«.*o«<«,  «^»w-\^  S;t:;^S(» 
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OOMVOnN D  FUXiI^a?  BI.OOK-OBI.laA-     A  a'a  roUtion  boin^  tacti  u  lo  alw.yt  kmp  the 
TIONB  Or-WBlTStaS  TO  BDADBBa.       I  cbKJna  l&at. 
[11739.]— I  HAT*  loan  Mr.  J«Mbun;'ii  model.    If,  |  ,  .^^  t^»  »J>^e  ^™oription  of  tt*  «cWon  of  hia  blwk 
■tndjiDg  lii<  block  from  thia,  eone  littU  attention 
i>  nqaired  to  gmp  its  aotion,  bow  mncb  more  con- 
(idtration  mut  be  ginn  when  tbat  ution  bu  to  b« 
g*t  kt  from   a  drmwing  onl;  F    Tb»,    bowfver,  ia 
DotbiDg  to  Hr.  Jgwibnry.    ta  bia  Isttpr  of  Hk;  3 
hi  giitt  Uie  coDitriiotioii  and  »ome  obtomtiooa  npoa 
bW  UoA,  bnt   DO  demonatration   of    ita   utioa, 
(luNigb  ba  irindB  np  bii  lettor  iritb  ■  "  it  will  now 


_-,  .__,   __,,      j«idth«t,if 

Dnly  thought  of  it."  CorUinlj  be  could,  and 
lid.  He  bad  tha  block  before  biui  to  write  from, 
opgbt  not  to  bare  left  otbere  to  do  hit  work.  To 
a  19  to  ft«k  to  be  reaid,  and  the  fxt  of  irritin^ 


liimaalf  wboo  ho  does  not  write  perspicuouaiy.  Ho 
-huuld  bear  in  mind  thftt  what  may  be  Terj  aimple  to 
him,  becanae  be  koawa  it,  ia  not  yet,  bat  fau  to  be- 
come, aimple  to  those  whom  he  addretaea  ;  that,  as  he 
[ritei  from  knowlB^Ke,  ' '  ' 
J   the    poUcT,    B,   a    sufficient 

nnmber  M  timea,  tne  pnlley,  A.  "  will  "  make  one    ,    -,       , 

«lofMijing''tiU"ltniakeaonarota.     ''fi;^„!j„7" 

Id  ban  gone  on  to  nake  this  plain  by    ".'  '"".'™?n' '«' 
1 ..i-"  _    __  J     L.-   ..  '.i     .1       liem  indiTidnalJv 


la  bii  lattar  ot  Mm  31  Mr.  Jewsbnrj  ihoald  hare  '  '*"*?'  '^^,t°?^'^ 

uU  ,— B.    T«<mtiiiir    Ihii     nnllBT.      R.     ■      .nflim*nt     l>arod  with  that   or  

Imawledge;  and  as  the  findinf;  out  his  moaoinirw 
~"  ?s  Qbienrelr  onoot  be  gone  throogk  by 
^aden  for  them  all,  but  derolrn  on  moI 
•'iiti«ii»plT   deforiMnf   and    aaoertainin^ "    tb'e  , '^°.'°^!'l'^.'?L,!''!";°_''__'?'T?''"f^f!'': 
■etionof  bii  block.    It  be  had  done  this  there  had 
been  DO  Died  tbat  it  abontd  be  done  for  him,  aa  I  now 
■odMTOQT  to  do.  taking  lowering  b;  the  block  Grat. 
Soppiiw  »  WMgfat,  W,  to  be  hung  to  the  bottom 
-I. "  inateh-blook,"  and  suppose  tha  pnlley, 


A  a,  to  be  bold  itationaiT.  Thenanppoaetha  pulli 
B  ft,  to  bo  rotated,  lay,  aerenl  rarointiou,  in  direo. 
tion  oppodl«  to  tbmt  at  the  hands  of  b  watch, 
and  thai  ilMU  to  beoome  itationary  by  a  power,  P, 
Md^  ^plied  at  D  to  the  endless  chain,  D.  It  ia 
Dsnitert  tb*t  by  tha  rotation  of  B  6  there  will  be  an 
nDwindiog  of  ohain  from  b,  and  tbat  this  chain  nn- 
mnDd  fmu  b  wiQ  bMome  so  mnoh  slack  chain  on 
«wb  dde  01  tha  niatob-blaek,  and  that  W  will  be 
la(t  hmDgins  b;  the  linal 
bs  supposed  let  JO,  W 


W  go, 

7  thaobaiBorer  a(that  ebain  beingof 

coniM  of  anple  longtb),  will  torn  A.  a  abo  in  direc- 
tion oppoaite  to  tl^t  of  the  bands  of  •  watch,  and 
will  tun  it,  nnti],  by  its  motion  and  the  fall  ot  the 
SDatob-bloek,  the  slaok  ohain  on  eaeh  aide  at  the 


chain  orar  a,  further  fall  ot  W  being  anested  by  the 


.     ..  „  .. -.  each  individaally, 

la  that  on  the  part  ot  each  time  ia  wasted  that  can- 
;:ot  be  restored. 

Coming  back  to  Mr.  Jewibury's  blotk.     Haying 

maaterfd  its  action,  we  cin  go  to  the  figures.     Mr. 

.lewnbury  writes  (July  19)  u  thoogh  I  had  disputed 

his  flanrei.     I  never  eran  eiamined  Iheni.     All  that 

I  wished  to  convey  to  him  waa  tbat  they  were  qnito 

a  secondary  matter.     Of  oaume  thry  are  perfectly 

aid  us  in  further  eiamina- 

ir  as  possible  I  will  hare 

rn  words  of  May  31.  not, 

.., _    jt  them,  bat  as  he  ought  to 

tail  „  ..,.  i»  P"*   "'*™-      ■*»    *^^J    "'""^  "^T   nre   ■>"- 

;""„"'!i"."    methodical,  and  bother  rather  than  aid.     I^tthem 

■jown  wiftTron*    r^,*^",'  ■.??  ^"^^'"B  tba^pulley.  B,  in  direction  of 


_  .it,anathey  wiUn. 
tion  of  the  block.  Aa 
employ  Mr.  Jewabnry'a 


adjnat  for  aonnda  rarying  is  ampKtnde  tarn  Uu 
tramp  ot  a  liy  to  the  Bute,  and  hnman  nuee,  I  waft 
back  to  the  first  prineiplaa  as  asplainsd  hj  Ih 
iurautoF,  Profaaaer  Hughes,  and  bare  now  «o>. 
pleted  n  microphone  and  battnry  wbieb  may  peaddj 
mterrat  thoie  who  are  working  in  tha  tami  fiaU  ■ 
myself.  With  this  riew  T  will  ineloae  a  drawiif  <( 
my  nrraneemcot  of  microphone  and  battery,  wUA 
IpATOg  little  lo  be  desired  except  the  powo'  at  hM. 
ing    an    ordinary    couTeraation    oairied  on   ii  ita 

freienee,  which  IharoDot  yet  accomplished, althoufb 
oan  hear  the  tick  of  my  obaorTatoiy  eloek,  whicli  ii 
soma  Git.  from  the  micrapbona,  the  length  el  liie 
wire  nbont  180ft.  Haring  diicontinnol  the  us  ol 
the  pile  microphone,  I  bound  the  carbon  bUisI 
linu  plate  together  with  blottii 
immeTeed  them  in  dilate  ■ulphDrio  ai 
being  a  rery  cice llant  battery.  I  than  tried 
ment  of  toeing  togctbar  in  like  manner  apiasstf 
ordinary  smc  plate,  lin.  iridcandSin.  Im^,  tosAk 
ot  gas  carbon  }in.  aqaare,  with  limilar  aneeiM,  mi 
in  this  manner  I  gradnally  redoaed  tho  letigthHl 
thickness  until  I  arriTed  at  what  I  tbonf  ht  woaU  bi 
the  minimnm.    This  eonHiated  of  a  piece  M  gas  i    ' 

(in.  square  and  S-16in.  long,  a  piece  of ' 

lino  and  Uottiiv-paper  same  bogth  «i , 

with  two  abort  leogtha  of  No.  H  aoppw  wit^ 
Battened  to  tie  aninat  the  >tne  and  ouiiaa;  tkt 
whole  being  boana  togethei'  with  a  piepB  of  tn 

With  thia  mioiatare  batteir  worked  in  a  edl 

larger  than  an  ordinary  qnill  pen,  tlM  most  dlicili 
BOonde  were  audible.     One  01 
■    ■  ■     thimble,  ■     ■  -  ■ 


In^.^'tETiJ 


speaks  of  for  making  the  block  eelf-auttaining.  The 

onormoaa  loas  of  power  in  the  ordinarr  differential 

pnlley-blook  is,  I  hold,  amply  atoned  for  by  its  pos- 

—sing    thia  pecaliarity.     No  matter  that  when  a 

n  is  neinti  tbia  block,  he  is  naing  an  apparatna  that 

^ra  falm  in  theory  an  ndyantaga  of,  say,  30  to  I, 

igires  him  actually  only  abont  10  to  1,  and  that 

I  aalf-eaalaining  means  really    an   impert(>ction. 

s  complete  control  that  he  obtoiui  through  it  over 

leigbt  he  is  ruuing  ia  of  mncb  more  consequence 

him  than  is  a  loas  of  power  of  which  he  is  prac- 

._„ .     sUy  unoonacions.      Speakins  ot  thia    block  Mr 

brtWMBUiMitakaaiaUot  itnp;asd,asalengthof  Jewsbury  Further  writes  eru.Vely:  He  says  that 
it  equal  to  donhlo  tho  tall  ot  the  snatch-block  ih  i  "  when  the  load  is  being  rvsed  an  equal  portion  i" 
Maoontedtorl^ttatUling,  thesnatch-blook  being  I  slways    auatainod  by  the   quick  or  power 


eloeoly  how  the  slack  chain  hac 


rendtbi 

ihebau'ls  ot  a  watch,  a  suS'cient  nnmberoF  ti 
raise  W  1ft.,  tho  small  pulley,  a,  muat  eridently 
lATe  taken  up  Kt.  of  the  aingle  chain— that  ia,  Aa 
nnat  hare  gone  through  one  rotation.  Now,  let  us 
iiee  what  has  taken  place,  and  what  moremsnt  at 
chain  has  to  be  accounted  for.  First  of  all,  iu  cod- 
f«qaeaoe  of  tha  sborteniug  by  tit.  of  tha  loop  in 
rhich  tha  aoatcb-block  hangs,  Sft.  of  chua  baa  to 
heooooontcd  tor  (tft.  donble  chain  mark).  :NrTt, 
the  rotatiOD  at  A  a  has  passed  4rt.  of  chain  oror  the 
pulley.  A— that  ia,  Sft.  ot  ohain  haa  been  slackened 
out  to  raise  W  1ft.  As,  however,  when  W  has  been 
laisod,  there  is  no  slack  ohain  at  all,  thia  Sft.  muat 
have  been  taken  up  by  b.  But  lbs  taking  up  of  <!ft. 
ot  chain  by  b  means  six  rerolntions  of  B  b— that  is, 
means  tbe  passing  over  U  of  2*tt.  of  the  eodleas 
hand-chain,  B  being  to  [>  as  4  ia  to  1 — that  is,  for 
every  tft.  rise  of  W  tbe  oircumterenoe  of  B  has  to 
pass  throuRh  31ft.,  which  moans  a  power  of  21  to  1. 
Haring  had  my  aay  aa  regards  the  ahorteomings 


leaadtb- 


But  it 


ingly  io 


opathie  me 
vith  a  block  at  gas  carbon  3-lffin.  sqi 
nag,  which  is  more  eoDvenient  to  ban 
littery   I   have  inolosed   for    yrmr 
<liioh  appears  eqnal  in  effect  to  a 
ia.   by  2in.  by  |.      Now  the  quaa' 

he  amount  ot  battery  power  in  tl , 

ombination  F      Can  it  bo  said  to  bare  »Bj  IMff 
loyond  that  of  formiB(  ao  aleetrio  ooaneotaMf 


r 


a 


liace  writing  tho  above  I  have  placed  a  i 

boD  thesiia  of  apiD'a  haad,  withasiBi]|g|i« 

lino,  between  the  end)  «l  two  ooopv  wins,  Wt 

-eu  by  tne   quick  or  power  mover."     "T and    oonneotod    tSo    ««  »*; 

n  the  ordinary  differential  pnlloy-block,  which  ,  ordinary  way  wiUi  the  micra^WM.  a^  WM* 
ir  power  mover  f"    Dies  heir  does    «""<-» '»'»*»^;7.t»"*»^'i^i^^ 

„ , -«  double  sheaveP    And,  if  he  does,  I  ^"*^  "»S^°^;!!±*-     ^  •■"  th«r*w  W^*^ 

,  however,  A  a  bail' what  about  an  "equal  "portion  being  snstwned  by    to  Dame  this  Urttwy  .      .  __ 

„  _ormaUy,  while  B  ii    it?    I  am  not  asking  these  qoeatbna  apeclaUy  tor  .     Thb  Micbo  Battsbt.— The  form  «(  ■IlmiiII 

waoltlttMah  ita  mppoaad  aersral  revolutions,  tho  reply,  bat  only  by  way  of  c»lliag  Mr.  Jewsbnrj's  i  used  la  tbat  shown  in  the  aooOBpaDnoa  W^ 
olaek  obain  wanld  have  been  teken  up  as  faat  ax  sttention  to  bis  phraseology,  with  the  view  that  the  <  whieh  represaale  a  plan  and  elmahon  ol  tha  ■!» 
ft  wai  OMde— tbat  is  to  nr,  thve  never  wonid  have  |  description  of  bis  ooutrivanoe  for  self.austaiDing,  and  phone  and  battery  csU,  drawn  to  a  aeala  of  bd  IH 
b«M  any  slack  oh^  at  idl.  as  a  little  farther  con-  '  »f  hia  new  pulley- block,  which  ha  promiaas  in  i.  .  »riginal  siie.  Whan  toaoSBitlBDg  delioata  i 
-"—' '-in  will  ahow.     Tha  eoodition  of  tha  block    future  number,  and  that  I  look  forward  to  with  in-  ,  Ihe  block  of  f  "      "     "     ' 

s  anppoaed  tDddMl  fall  of  Wis  that  of  equi.    tereat,  may  be  all'sofficient  for  its  purpose 
Wuhani-      ■■■-■■ 


a  movable  pallar,  that  the  rest  at  it  nnathaTebesD    I 

woaDdnpontherigbt-bandudaof  thesaatoh-Uoek 'i.  .   .      .  

tt;  tbe  pallar  A.     The  catching  np  of  the  slack  chairi ,  he  not  mean  the  double  sheave  P     And,  if  he  does,     "' 
has  b«ra  been  with  a  i«B*.    It,  hows —    '  -  '—'    -'"*  •*■""'  "  " ' "  — '■"  ■■" *-"— '  ■-    *" 


bev  trie  to  i«(«t*,  i 


in  on  the  ehaia  from  h  will  tnm  b,  and  A  ii 
llow  aa  the  anatoli-blook  lowers;  will  follow 
>•  if  it  did  not  then  would  be  strain  on  the 
e  on  the  ohaia  to  A  i  the  follow . 


n  to  a  will  be  instant^  pnlled  np 
to  A  on  tbe  other  side  ot  its  oentre,  oni 
nod  thiaactioD  will  continue  so  long  as  J 
ia    leiinirfd  (or   equilibriom — that  is. 


AllQuando. 

A  HICBO-BATTBBT  VOB  THB 
MICBOFZORB. 

ri47>0.1— Havinu,   like    maay  of  your  roadtn. 

been  seriously  afflicted  with  micropbono mania,  anti 

havinir  mode  soma  half  a  doieo  of  thoae  interestini* 

lastruments,    including   the    pile    microphane    ua 

led  by  Mr.  Lancaster,  I  last  week  made  somg 

cue  ouiu:i    aiperimauts  with  diSereat  forma  of  battt-ry,  and  on 

ioe  vanJ.,    showing  my  production  to  a  friend  he  declared  it  hail 

lesa  thaii    all  the  appearance  of  a  joke. 

long    a^  ,      My  first  orquaiDtinee  with  tbe  Riicropbone  was  in 

.._„ I  oonnection  with  a  single  eel!  of  Suiee's  battery.     I 

Now,  aa  ta  raiaing  b^  tbe  bloek.     Starting  trotii    then  added  a  baltpr^  composed  of  3  covuer  and  :t 


...  J the  balance ;  but  whim  loader  a 

talking  u  reqaired,  tbe  carbon  Uaek  is  phsiiil 
EOme  such  pasition  aa  that  shown  bj  dotted  iMI^ 
and  the  poutioas  being  indioated  bj  apaWiW* 
as  a  pin  stuck  in  the  table  to  indicate  the  omitM 
extreme  delicacy,  which  is  often  attaintd  If  bhiV 
tbe  block  C  on  A,  as  on  ■  pivot. 
Lake,  Sandowo,  J.W.  Wm.  Btaw. 

THX  MZOBOPHOSm 

[11741.]— Whiu  sipeiiBaantiiig  with  tha  nris* 
forma  of  mioropbono,  1  was  mnch  InMhlad  is  •! 
cases,  particnla^  in  tbat  of  sp inking,  and  ii  s 
leeasr  degrsa in  taa  tiauuiMioDof  Boiwalsopk 
by  a  constant  blornns.    Afttr  aono  ooaiiJwiHni  I 


tha  position  of  cquilibnan,  luppoae  P  increoaed  ao   iinoplateB,3in.  by2iu.,  wit- 
tbatBi  rotataa  in  direetiODot  tha  handsof  n  watcb,    the  plates,  without  any  ntl .     ... 
It  A  a  were  immovable  ths  rotation  oE  B  b  wouLl    tranamitting  and  rrproducing  the  s 

prodnoa  slackening  of  the  ohain  over  a.     At,  how-    I  then  worked  for  some  weaka  witi  .    -  . 

ever,  A  a  is  free  to  rotate,  and  doea  rotate,  alto  in  lina  alone  nntii  I  made  tbe  piln  microphone,  with  a  I  by  a  cord  from  the  <  — 
^£nantA»  at  th»  imB4§  ot  ■  watch,  all  suoh  alaaker.-  |  hlab  of  carbon  and  aino  plate,  Un.  by  2in.  Finding  !  ta  two  parts  nuitid  by  M 
iViftrntra  up  at  {tat  M  pToiaced,  tho  Bmaaot  lF  '(JiisBatc  tolkrali.uiu.ulv,  WMutU'.'h^iA  ^iSii<u\t\»'  Wi\Bk<i«  asi  vasoiUe  v 
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tos 


nouu  mil  blmriiiK  ii  obTiBted — isoeGb  and 
loniuls  from  tbu  lownt  to  tha  hiftluat  noUa 
urd  witboat  the  dightnt  jw  or  cdariiguiD. 
ruBuat  I  IwTe  foaDd  b«t  adapttd  tar  this 
tent  ii  Prof.  Hngbei'  Uaoce  form.  But 
wd  aoothtr  wltioh  tnntmiti  niDit«l  aaiis 
•t  diitiDetaMM,  upon  whicb  1  am  dov 
Btiac,  ud  hope  to  deaoribe  in  a,  iatare 

I^raak  Cbeatlum. 
igton,  Uuehnter,  Asirait  15,  1878- 

FKB  7ABI8  BXHIBITION. 

■]— Wbxn  I  laft  London  for  ths  Foria  Ei- 

.  fondl;  ho^  to  find  there  muij  Torieties 

HUM  and  microplunwi,  and  perhaps  alto  im- 

ita  in  the  phonotraph. 

B  Mint  I  was  d&wpoiited.    There  ii  only 

ophoDO  to  be  uen  in  the  whole  exhibition, 

one  in  a  oaee  oontaiiiiDg  goientifio  toyi. 

niorophone  repraeenU,   however,   a   new 

Lnd  i«  worth  the  attentton  ct  ma  nnmeioiu 

(See  iUHtratioc). 

netal  rod  Oied  TOrtioallr  on  a  baM-board, 
«t  the  top,  h,  to  edmil  of  a  BtroDiK  ateel 
,faent  twice  at  riRlit  anglee.  The  farther  | 
lie  "pring  »  riTetod  into  a  square  rod  of 
n.  The  point  of  a  regnkting  Htrew,  with  ' 
head,  pUji  agaioet  the  oirbcm  blaok,  ud 
citj  of  the  ipring,  nnder  different  dfgreoa 
nture,  offera  resigtansea  whioh  oan  rery 
r«Balatad  at  will, 
alef  bonei  iro  gold  in  tho  exhibition  at  IS 

pair.  _  Hr.  Qnj  hai  n  food  etall  of  hie 
telepboDoa.  He  pramieea,  h*  neaiu  of 
imante  to  duplex  an;  line  or  oUile,  and  to 
an  exlrwrd  inarynnio  her  of  menagei  either 
1  given  time.  Ediaoa'e  earbon  tolephone 
«»■  are  abo  offered  tor  ule. 
meiter  Edieou  niea  now  ■  rery  neat-looking 
ud  telephana,  mnnntaetived  b;  Fbelpn,  in 
k.  To-dsT  I  had  a  ohanee  to  eipsnTnont 
rbon  telephone,  and  obtained  rery  distinot 
on  of  nnunal  inteoMty. 


near  the  top.  Ita  diami:tvr  ii  18in.  or  thercabouta, 
andof  conreoit  has  been  Qumcroualyjoined.  Aatige 
with  gUucd  sides  is  fitted  on  the  top,  and  M  or  50 

piece  of  bydrauLic  cogineering ,  and  when  we  con- 
sider that  it  involiraB  d  cylinder  beneath  of  about 
200ft.  or  more  in  lengtlt  we  must  regard  it  aa  a  very 
large  afftur.  Ite  working  ia  eitreinely  smooth,  and 
Hcemingly  oil  that  could  reaaonabiy  be  desired- 
Speaking  of  long  cylinders  mminda  mB  of  the  cranea 
which  ore  used  in  naloadioK  certain  of  the  Paris 
flata.  Instead  of  having  a  short  cylinder  working  a 
winch,  ID  the  uaual  way,  they  liave  a  cylinder  about 
12tt.  long,  whioh  works  directly  on  the  chain-  One 
stroke  of  tiie  piston  is  required  and  np  goes  the  stnff , 
all  the  nsnal  wheelwork  being  dispensed  wiUi. 

"  Qoing  np "  brioKB  one  to  the  groat  c^tivo 
balloon  of  the  Tnilcrica,  which  rornae  np  30  persona 
at  each  ascent  to  ao  elovation  of  the  third  part  of  a 
mils.  The  balloon  has  a  diameter  of  about  ISOft- ; 
ita  ahapo  ia  strictly  spherical.  It  ia  iuBated  with 
pore  dry  hydrogen,  and  kia  a  lifting  power  of 
aO,O001b.  A  300-liorso  power  engine  eontrola  tho 
cable  and  winds  down  the  immccse  machine.  It* 
total  cost  has  boon  X~J0,0O0.  The  constmctor  ia  M. 
Gifford  (of  injeotor  fame),  and  be  clainu  that  his 
bolloan  ia  abaolntely  impermeable  hy  the  gas,  im- 
n^nctrable  to  rain,  and  utterly  dcGant  of  all  storma. 
'endiSerentfilma  enter  into  the  coos  truction  of  the 
bag— three  of  pure  indiarubber,  one  of  moelin,  and 
three  of  linen  cloth,  varnish'' d  with  linseed  oil.  The 
whole  ia  pointed  andiarnishcdalaoontheaDteraide. 
CatjaidcrCng  all  this  caro,  and  the  small  outer  fut- 
EO  in  comparison  with  tho  space  tnclosfd,  the 
ikigo  most  be  amal).  It  haa  been  inSattd  now  to 
f  knowltdgo  far  upwards  of  a  month.  Surely  th:a  I 
the  kind  of  ship  for  geographical  research.  Yan 
—ight  KO  round  the  world  two  or  three  timps  before 
you  loat  your  gaa.  When  I  first  read  of  hollooai  for 
Arctic  exploration  I  thought  little  of  the  plan,  but 
I  nni  well  assureil,  aSttrr  what  I  have  ao  often  satn, 
that  they  ailard  the  proper  means,  and  I  abonld  only 
be  too  glad  to  acoept  a  berth  in  Giflard'a  ear.  Tho 
balloon  ie  fitted  with  a  splendid  aneroid,  and  with 
thermomaten  and  other  inatrnmonti  for  obaerta- 
tion.  GiSard  ia  a  man  of  large  oalibre  of  mind,  and 
the  detaila  of  hia  great  ballooD  reflect  on  hira  muoh 
credit.  Modela  «  the  balloon  in  rough  are  iold  in 
the  iaoloaore  of  the  Tnileriee  for  15d.  Tbey  are 
covered  with  a  net,  provided  with  a  oar,  inSolad  with 
hydrogen,  and  h«v*  •  very  fair  aaoending  fofoe. 

Speaking  of  "going  np"  reminds  me  of  thefly- 
itiD  Uqt  wnich,  however,  I  law  in  England  before  I 
left.  They  are  vary  eooOKQ  here,  and  aeem  to 
demonetrata  that  rapidity  of  action  ia  at  any  rale 
one  ol  the  tfaii^  reqoiied  for  the  navigation  of  the 


iweet  and  moat  parfeet  Earm  of  Ediaon'a 
'animitter  ia  as  iutrument  of  the  ibape  of 
(in.  diameter  and  Hin.  Ifaiokneae,  the  caae 
de  of  oaat-iroQ  ;  the  vibrating  membrane  ia 
1-lGin.  thick  (Ur-  Edison's  agent  told 
s  BO  thick  that  it  did  not  allow  at  ribntion 

il  kind  of  phonofraph  is  exhibited,  and 
iOO  frasoa,  or  eight  poooda  apiece.  It  is 
ud  and  all,  in  eaat-iron.  I  will  deecribe 
my  next  letter.  No  phoaograph  with 
k  or  fly-wheel,  or  any  kind  -•  —  -'■      • 


abort  or*nk,  niul  walk  a 

if  they  are  Uiily  iaelined,  or  they  go  it 

Sin.  of  crank  leverage,  and  ride  op  everything,  put- 
ting np  with  the  iBoonvanianee  on  thalanh  By  the 
nse,  however,  of  Maiui.  Boolt'a  Bonirivaiuia  the 
ridar  is  enabled  to  enjoy  the  advantage!  of  botk 
metkode  wiUioat  their  oorraspoadju  drawbaeki,  fee 
hseandriveaaahortaorankat  ho  Bkaeoo  the  level 
and  down  inoUnei,  and  oan,  on  coming  to  a  Ull,  let 
oat  the  pedal  to  ita  full  length  witboat  diemtmwng, 
by  a  simple  prMsnre  of  the  toe.  Bidere  will  at  onea 
see  the  advanttgea  tbna  obtained,  and  will  no  donbt 
be  gtad  to  hear  that  etill  fnithsr  improvementa  in 
theur  oonatmotion  am  eontemplated  ahortly. 

Thoae  of  "  onri  "  wbo  read  m^  letter  deaariptiva 
of  my  maohine  will  poiaibly  be  intereated  to  know 
that  the  "  Boparb  "  baa  foond  otber  admlCBB  than 
myself,  for  it  wai  awarded  tb«  eilvar  uadal  at  the 
Dor>at  County  Indnitrial  Eihibiiioa,  recently  bald 
at  Waymonth,  and  I  mnat  aaf  ia  well  worthy  of  it. 
MiB.  Bupwb. 

TI.T-WHBBLa. 

[14746.1—1  uvn  thooght  H  peadUo  that  tome 
ivprovemanta  might  be  mMS  Dpon  fif-wheela.  The 
present  heavy  fly-wheda  of  fiiM  enguiai,  eapadatlj 
when  oonneoted  with  mneli  maebiDety,  Msounlate 
not  onlv  a  eloTo  of  powff  bnt  often  a  ttoie  ol 
mieehief. 

It  freqaentiy  happen!  that  the  breikim  of  one 
wheel  in  the  machinery  oaoaea  tbe  braakaga  of  a 
numbar  of  othen,  Owing  to  the  immnae  MMRUnn- 
lated  force  of  the  pondmou  fly-whe«l,  whioh  eauuiot 
be  atoppad  tilt  daman  ia  done  and  peidapa  loM  of 
life  ouiaed.  Some  of  jonr  tdenUDo  raJdi  wfll 
perhaps  give  their  opinioni  m  to  tbe  ntili^  of  llw 
follMHng  i-Let  1,  3,  4,  B  be  Um  oatline  at  a  fly- 
wheel, Tartiea1,H  the  evtre;  Uw  wheel,  tay  90R. 
diameter.  Allaehad  to  It  are  two  right-siuriad 
■    -  -   ■  .......      1^^ 


similar  cyDndm,  a. 


Faria,  Aognst  12. 


D.  Vlnatuilay, 


BnUfie  frienda  will  parhqia  kindly  allow  me 
.  few  unaoientifie  remarka  tor  the  naa  of 

0  the  exbibition. 

1  fnll  of  atraugem  jnat  now,  and  the  prieei 
re  exorbitant  in  the  centre  of  tbe  town. 


om  in  the  fifth  story. 
.  of  Paria,  the  Kenteel  aubarba  of  St. 
nd  Vinoannea,  and  fonnd  there  a  nice  and 
m  on  the  lint  fluor  tor  I-l  franc*  a  week  : 
Bia  ia  H&tel  de  I'Etoile,  Rue  da  Lovaat, 
a.  A  tram  takes  you  direst  from  here  to 
rre,  pataing  on  the  way  the  forbificatioua. 
Throne,  with  two  bigb  oolumna  bearing 
las  of  Ijonis  Fhilippe'  and  Henry  IV-,  tbe 
>r  Jnillet,  the  river  Seiae,  wiUi  ita  pretty 
taamera,  fine  bridgea,  and  comfortalija 
latabliahments,  the  new  Hotel  de  Ville,  ±c 
who  are  limited  in  their  expenditure  abonld 
xard  at  their  hotel  nor  dine  d  la  carts- 
place  to  dine  at  ia  the  Falaia  Soyal,  where 
ikfaataareaei-vedat  2franca  per  head,  and 
t  2  franoB  50o.  (two  abillinga). 

Wlaeandanger. 


TEB  IiAWB  AJTD  PBIHOIFIilIB  OV 
ACOUSTICS  ur  BHVB&KIgOB  TO  THB 
TEUiSSOSVi,  MIOBOPaOim,  Ao. 

[11711.1— Ma.  A.  Smith,  in  his  letter  (14059,  p. 
S2'l),  haa  aFtonisbed  me  to  a  degree  wbioh  I  oannot 

eipreaa.       He    atatea    that    heat   and    light    paaa  r 

I  through  apnea  where  there  ifl  no  fihratcrr  matter,    I   < . , , 

I  might  hare  waited  till  Mr.  Smith  sent  hia  "  aubae-  c  d  each  £lin-    Eaoh  oylinder  to  be  filled  with  uer- 

qucnt  and  more  geniiral   oommunioatign,"  but   I  cury  sufficient  to  fill  d,  b,  c. "  The  wheel  revolrea  in 

thoeght  it  proper  to  draw  hia  attention  to  the  im-  .  the  directioa  of  the  KTMr.    Then  every  time  the 

portanoe  of  tlo  above  asaertion.     On  the  atraoturo  cylindera  reach  th»  ItonMalal  paailion,  1  and  4  as 

of  priaiary  matter  I  have  a  book  in  nhiah,  on  p.  shown,  tbe  menmiy  will  tall  in  that  at  1  from  a  b 

350,  it  ia   proved,  at  least   to  mo,   that  primary  (aa  it  were)  into  C  d,  puBhlug  the  piaton,  P,  horn  e 

matter  oonaista  of  "  hollow  elastic   sheila,  or  glo-  to  lE,  and  thereby  trantteniaatha  welghtof  merenry 

bnlm,  Bpherioal  whon  taken  singly,    and  like  the  that  wae  in  a  &  2ft.  nearer  iba  uia,  leaving  ai  m 

aoap  bubble,  polyliedral  over  all  tbeir  surface  of  vacuum.    Thenuronry  in  a  ft  of  tbe  nlinder  oppo- 

centwit,  and  without  intoratices  between  them  when  f  ite  will  remain  nntil  aniviog  at  poBilion  1.    Tbu 

in  clnsten  or  masses,"  &c.    This   book  was  pub-  there  will  always  be  a  preponderauoa  at  4  whenevK 

lished  in  1802,  and  bears  tbe  title  "  Qadanken  uber  the  cylindan  arrive  at  the  poaiUon  abown,  wbieh 

die  Natnrkraf  t,    von    A.   Oetber.      In   commiaeion  will  he  Iwiee  in  a  revolution.     Whan  eaoh  oylinder 

vor  Fanlinaad  Schmidt  in  Oldenbn^,"    May  I  aak  anivea  at2,tharaheing  naloageranaltili>deot30in. 

Mr.  A-  Smith  whether  he  haa  rrad  this  hook  P    The  '  of  ailver  on  the  piaton,  it  aaeenda  hy  atmoapherio 

author  of  it  ia  an  intimate  friend  of  mine,  and  it  is  ,  preaaure,    again   filling   a    b    antomatioally.      The 

natural  that  I  should    feel    aome  intereat    in   the  larger  the  BaotJOn  of  toe  QvUnden  the  greater  the 

matter.                                       J.  'W.  aohuoht,  prepondennee  at  4.    StiU  the  wbael  woold  be  Ught 

' oompared  with  thoie  in  nae,  and  would  need  bat 

THB   "AiL  HNOLAJBD"  AJWDBTABLB  li«!f  «fnmutative  toroe.   and  thwefora  wonU  he 

XBu      .1UJ.U  K^wu^uu      juHUDJ.AA4ja  j,„iy  , topped.    The  poaition  of  oyhnden  as  shown 

OHAHlL,  «a.  would  of^oooree  oorreepend  with  dead  polnti  of 

[UT4&.]— The  diicnssion  on   bicycle  tcpio  boa  engine.  The  cylinden  alao  tni^  be  of  different  form. 

been  somewhat  slock  lately  I  am  sorry  to  acf,  hut  I  Tim  wheel  woald  be  eipenidre  aa  to  maronry,  but 


•ther  at  4,  each  having  apiaton,  P.    Iiengtii  of  ■■■ 
cylinder  from  b  to  c  ia  861n.,  and  the  pnrla  a  b  at 


lOthi 


ID  here 


ait  be  attended  to  bj  prcfercnc         . 

atriking  thingB  about  tho  Eipositionia  tli 
!  ram,  Dy  means  of  which  visitorB  ar 
>  the  top  of  one  of  the  Trocad^  towen 
tr  (there  are  two  alike)  ia  some  3&tift.  i 
idthepiatonof  theramconsistaof  acylindic 
rinAttaeb»atToni  tbe  bottom  to  tbogallui; 


--^^  —  -  more  riding  than  writing  is  being  dont 
this  Benson  of  the  year.  Some  months  back,  in  r.<ply 
to  a  cincry  as  to  the  working  of  the  "  All  £ngland" 
crank,  I  stated  that  they  wonld  not  act-  I  am  now, 
bowcvcr,  pleased  to  be  able  tc  eontrodict  myformer 
Btatemoat,  as  I  have  had  a  pair  now  in  my  posaee- 
Bion  for  the  past  two  moctfaa,  and  must  really  oon- 
gratulate  Measr*.  Boalt  Bros-  on  tho  neatnrsa, 
simplicity,  and  real  usefulness  of  their  production, 
for  every  one  knows  the  increaeod  Bteadbces,  speed, 
and  comfort,  as  wei!  as  appearaDc,  gained  by  driving 
a  short  crank  on  a  good  level  road ;  but  the  coantor- 
balancing  Fact  is  alio  equally  well  known,  tbst  on 


re  BO  are  breidcdowaB  oLmaehiiuny. 


Sorfolk. 


OLUBBnra  ov  ths  b&abbiom. 


only  negative  en .._ 

it  upaet  the  fact  of  hi*  naving  found  elnba 
b  anv  hiaMit  viaiUe  in  them.     I,  howevar, 
evideno^  Uiengh  negative,  la  in 
n,  that  Uie  dlBcaae  deaeiibeilD 


atill  think  t'hi 

favour  of  my  _ , ._.      _.    . 

M.  Woronin'e  memoir  aa  bvng  prevalent  in  Boaai 
ia    diitinot  from  the  diaawM  ^ftwnbn^  'V>s*L^  ^ 


^S 


"^  «a»i«b  «««G«o«il.>H^'^'««*^'  '^ 


EKOLISH  MECHANIC  AND  WORLD  OF  SCIENCE:  No  700.       Acq.  23, 18!8. 


UiinK  ilnilu',  bnt  U  n  I  do  not  think  it  prom 
much.  I  btn  nergr  laiiid  Unn  euoUr  like  thoM 
in  the  elabt,  ia  dthcr  the  itAlki  or  mid-ribi.  I 
onlj  mentiiia  thii  u  b  fM>t  is  aumr  tn  "  Binl 
SfDM'i"  ^naitiini;  it  proreinathins-  Mj  Bnt«r- 
tunlnir  «diff«mit  01^00  from  'T    ' '" 


■SMtott         .  -    ,      , 

ptMtieal  mioroMMiiti  to  tbs  inrMtigati 

mattw.  I  abould  Uka  reir  fnat  intanet  in  haling 
itolMrad  np,  and  iF  it  ii  wtiafMbifilT  olearBd  up 
I  ironU  «m  nrj  littla  vheUur  aj  opinion  tnmed 
ml  to  be  right  or  wrong ;  for  tbo  pwiBnt  I  ■i)h«r« 
to  it  G.  J.  H. 

OH  TBa  IDKVTIPIOATION  OP 
OaOAHIO  SUBBTANCBS. 
[14748.J— I  Honcx  In  Mr.  Cltmenta'  enwllsnt 
oovtiibntum  on  "The  Idsntifloation  of  OrKsnio 
SnbitMicw,"  that  ona  or  two  erron  haie  crept  in 
wbiah  will  require  oorraotioii.  On  page  551,  when 
talking  at  the  re-^tsnti  meFnl  in  dateotiuft  orgaiic 
■nbataneaa,  be  laji  that  bruoine  gira  a  rtd  colonr 
with  itnog  HiSO..  Now,  it  it  quite  true  that 
bradna  pree  a  faint  loee  with  that  n-agtot,  bnt 
H  k  taar*  probabU  that  itrong  UHO,  i<  meant,  aa 
thii  la-agwl  giTia  a  bright  red  colonr  with  that 


I,  ha  nji,  "It  ■ 


e  potaMio  biehromate 


Anin,  na  laja.  "ii  ■  ubue  poiaiuo  DicnromavQ 
IB  added  to  iti^obniae  it  wilt  gire  a  dark  pnrplo 
eolonr."    Thie  it  ovi^nly  will  not  do,  anlia    — 


„ je  ol  hta  HNOa),  maj  be 

•nbaUtated  for  the  biohromata. 

I  bIbo  Dotiea  that  datrioe  and  gallie  aoid  are 
elalaed  among  the  ■ubataaoea  inKrinhle  in  cold 
wattr.  Both  of  theH  labataneu  are  lolnble  in  cold 
water,  tai  the  tormar  mora  eo  than  the  latter. 

Carbon. 


w  and  them  in  the  eatfroillar  aUie,  feodi.. 
on  the  eommon  nettle.  Althongh  tbej  both  («ed  on 
tiM  tame  plant,  th«7  ahoald  on  no  account  be  put 
tcgathar  in  the  lame  oage  to  feed  ;  the  pwooek  will 
auioae  a  yonng  and  taoder  nettle,  while  the  admiral 
pifee  prsferenee  to  a  rongh,  dnity,  and  aerubbr- 
looking  plant, 

Ajnin,  the  red  ndminl  ia  a  Tery  qniat  fellow  in 
an  Hi  haUte— in  fact,  be  poaitiTel;  dialikea  moving 
aboat  at  all.  Thii  ii  the  nwon  wbr  be  ahonld  b« 
kept  eeparate  from  the  peamcha,  which  will  mo 
Orar  the  (age  da;  and  night,  and  if  thef  eome  aonMi 
an  admiral  oatarpillar  that  ia  obanging  into  tbt 
pnpB  itate,  thar  keep  walking  orer  and  over  him, 
and  aeem  to  annor  him  all  they  oan,  and  rnontlj 
wind  DP  hj  aplnnlog  a  web  aL  over  him.  The 
breading  cage  iboald  be  abont  2rt.  6in.  hiiih  b;  121a. 
aqoai*.  Fat  the  nettlea  in  a  larga-monChrd  bottle, 
pat  paper  ronnd  the  bottle  to  aasiat  thsm  to  gel 
their  food.  The  peaeoA  will  raqoira  freab  nettlei 
•mydari  the  adiair*!  arary  lanr  daji.  Keep  the 
oaga  nrj  oImu.  uhelt. 

TH3D  ULHD  QITBBTION  AVD 
IVOKMAflXD  0O8TB. 
[14750.1— It  ia  not  given  to  ererj  one  to  dii* 
tingniih  between  the  poat  hoc  and  the  propter 
boo.  Still  fewer  people  can  understand  the  old 
qneetion,  "What  ia  a  ponnd?"  Therefore  we 
unit  dietingniah  between  tbe  two  atatemeota  of 
"Looker On,"  l«7tl,p.  576, "that bailding< now coet 
twiee  what  they  did  SO  Teara  ago,"  which  may  be 
traa  bnt  then  it  doe*  not  follow  that  it  ia  "  entirely 
in  oMiaaqnanee  of  higher  wigea  torleat  work."  Th» 
lMtl(merel7"LaokerOn'i''penanaldeduetion.  T  ' 
granting  that,  too,  it  doea  not  follow  tbat  thii 
reaaonablo  canae  of  complaint  againat  the  working 
olaeiea,  for  the;  hare  a  moat  nnqneationahte  right 
to  seek  to  improre  their  position. 

We  have  alao  eomplainte,  aa  from  8.  Mayer, 
14710,  p,  57S,  that "  workmen  know  rerj  well  tbit 
ther  are  no  better  oft  than  before."  That  ia,  that 
tberiae  in  wages  of  late  jiare  has  not  coniuced 
t>  the  adrantMie  of  the  workman  aa  thej  eipeoted. 


jeneral,  and  the 
by  the  time  waie<  are  doubled  the  coat 
lanlly  doabled;  the  internal  rctntionti 
■J  are  thareto-D  enaltered,  except  to 
the  injury  of  thorc' who  cannot  increaietWr  in- 
imea  t  bnt  tbe  powers  cf  tbe  connlry  aa  to  oitenul 
ado  are  greatly  injnred,  re'olting  in  wbnt  will 
inly  follow  the  present  conditions— a  terrihia  re- 
ition,  much  suffering,  and  probable  tocial  and 
political  diatnrbancea." 

Tbeee  eonsecineecu  we  are  now  •iperieooing.  The 
trade  and  aooial  diitnrbancee  we  hare  enoogh  of — 
the  probable  political  on«  bare  yet  to  come, 
bat  come  they  will,  snd  rery  much  ot  the  political 
jugglery  we  hiiTe  been  witneaiing  for  ttia  1a>t  two 
or  three  yean  is  nothing  bnt  an  attempt  lo  draw 
off  attention,  jnst  as  in  Francs  they  need  to  get 
np  or  make  beliere  to  get  np  a  foreign  war  or 
excitement,  when  the  pent-np  aocial  forocB 
tbreatened  incunTenience  la  tbe  mliiig  powers. 
The  tnodamenlal  error  committed  by  most  prople 
the  measnring  ralnea  by  "  money."  Now,  while 
inhind  are  apt  to  think  money  the  one  thing 
needful,  and  at  all  erenti  the  one  thing  mmt 
corCain  and  ttable  in  the  world,  tbe  real  troth  is 
thit  there  ia  nothing  more  nnreliable  as  a  test,  or 

-•--'^   ataadily  lowers  in  yalna.     This  is  tbe 

lot  that  bou3e<  bare  iacreaHd  in  coit 
by  wagea  (fairly  or  unfairly)  paid  to  workmen, 
Vut  that  the  money  atandard— the  almighty  do'Ur 
r  ponnd— is  not  worth  what  it  was-  This  truth  I 
init  leare  to  another  time  to  Cfta  oot- 

TEU  MONOF0I.T  OV  I.AITD  AND  THB 
BOARCITT  OF  BOUSnS  TOR  THB 
W0BKI9O  OIiABSHB. 

[1*751.1— Thib  snbjeat,  first  introduced  by  me 
ito  the  colnmns  of  the  ENQI-ieB  Mbcbanic,  bos 
_ow  asanmed  a  brooder  base  than  1  at  first  antiei. 
pated.  To  gire  space  in  "  ours  "  auch  aa  wooid  be 
neceesarr  to  diectias  the  "  land  quettiou  "  in  a  rery 
limited  way  is  more  than  should  be  aaked  for  by  any 
ondcnt,  but  that  porticnlsi  part  of  the  ques- 
.  .  which  I  called  the  sttention  of  your  reodere 

may  be  referred  to  in  a  briefer  nay  j  and  by  doing 
BO  some  valuable  facts  may  be  elicited  from  other 
localities  where  the  high  rents  demanded  for  bnild- 
'  ig  lots  prevents  the  profitable  inTestmsntof  money 

I  ijuilding  houses  far  tbe  working  olasi. 

"  Bain,  in  his  reply  Co  my  letter,  seems  to  hare 
a  very  limited  and  comfortable  idea  ot  monopoly. 
"  "  -)e  wo  see  daily  in  the  pages  of  erery  news- 
the  kingdom  advertl semen ts  offering  land 


•itoi^ stalking  may  be  enjoyed  bj  a  tew,  nthstetg 
Iireterred  to  hamanity,  which,  lay  the  [iTn[aiiluii, 
brings  with  it  a  poor's  rate,  tndaa-nmoBi,  nl  a 
liircoutanted  and  ungrateful  pwaaulia. 

ImperialisiB  and  the  dootriDra  of  Malthai  a* 
strongly  Iwliered  in  tnr  tba  landed  ariatova^  ef  e« 
cnuntry.  "They  toil  not,  neither  do  they  ipia," 
hritlet  them  remember  that  "it  ia  the  lart  atae 
which  breaha  the  oamel's  back,"  and  that  tbantf 
pntientmnat  Soda  limit  of  endunjice. 


INORBASB   OF  FOFTn.ATIOV- 

AiTTiatriTr  of  h&v. 

[14752.;]— I  no  not  with  to  take  up  mneh  rfjan 
Fpaoe,  bat  I  should  be  mnch  obliged  if  yni  trill 
pibliah  a  few  lines  in  reply  to  Mr.  Steel's  tntJOH 
of  my  letter.  He  says,  "  100  milliona  x  S3»eiaal 
1;1  millions  x  21923."  So  it  doea  seaily,  both 
further  states  that  the  third  term  or  13  ndlbai 
c  inala  the  difference  between  the  first  tens,  M 
milliaos,  and  the  present  total,  1 .100  miUiou.  Ttt 
ii  clearly  incorrest,  as  the  difference  is  1^ 
ndllioas,  and  this  will  make    his  answer  (ntn^ 

I  uannot  see  at  presant  of  what  naehis  proportH 
ia,  and  the  only  way  I  know  to  get  the  lalioul 

time  is  by  geometrical  nrogresaion.  Thns  huiw 
tlie  £rtt  term  100  milliona,  and  the  last  UN 
iiiillions,  time  2.S50  years,  to  get  the  rata  s( 
increase  per  century  we  should  aay  10D,OOII,M 
1138-5 eqnala  1,400,000,000,  or  B2S|^  14ifi>dK> 
ttie  logarithm  of  14.  which  ia  1-146128;  diriilethb 
hf  28f,  and  the  quotient  is  -0402153,  the  tag.  <if  U* 
iptio  per  oentary  ;  proceeding  with  this  tO|t(tii 
time  required  for  the  increase  from  2  piruBik 
liX)  millions,  we  say  0102153  x  f  equsb  lit 
logarithm  of  ^^'^5:^'   Therefore,  T'6eS9mtli 

log.  of  50  milliona,  dirided  by  -0108153.  tirai  lb 
time— via.,  19.144  years  ;  add  this  to  2,851k  aal  « 
Ljire  21,9M  yean  as  the  answer. 

I    wss     nut    aware    of   any    differeea*  Utnl 
i-lironologiasi  and  geologioal  saan,  andrfsidl-" 
;i'  the  same  inseies,  aad  the  aneeaton  of  Ibi  tea. 
si^nnration.    If  Ur.  Steel  tlunka  diSecaBdy.pB^  I 
hii  will  state  when  geologioal  mos^ ceaatilksi(  f 
uud  ehronologioal  n""~  '     ~ 


mOBOSCOPIOAL-THIl  BPIIIBB. 
[14753.]— A  LlTTtn  being-himMtf  owe  ij  • 


jt  be  of  nocoasity  any  monopoly  in  the  article.  J 

Hoadmitathat  articles  of  manotactare  protected  by  1 
patent  ^ve  a  valuable  monopoly  to  tbe  patentee,  I 
presenting  others  from  n^nufocturing  like  articles, 
although  such  might  be  dons  equally  as  well  and 
ipplied  to  the  pablic  at  a  lower  figure.  But  bere  ' 
umal  remind  bim  thatlettirs  patent,  like  land,  are  . 
..  raluable  marketable  commodity,  and  aie  daily 
offered  for  sale  in  the  same  way,  so  that  tbe  logical  { 
conclusion  from  his  own  style  of  argument  ia  that  a 
patent  right  giraa  no  monopoly,  as  it  can  be  por- 
chated  at  any  time  in  the  open  market  for  a  fur 
price,  such  stock  changing  hands  every  day,  and  its 
Tolne  depending  upon  tbe  demand  for  the  article 
patented,  and  piotection  from  competition  insured. 
"  Bnin,"  I  presame,  scarcely  needa  to  be  told  that 
there  are  monopolies  and  monopolies,  some  secured 
by  legal  enactments,  otherj  by  casual  cirenmatances 
orer  which  we  haie  full  control:  and  the  special 
monopoly  in  land,  whieh  gires  to  indiridual  posaes- 
socB  the  right  to  do  with  a  limited  commodity  aa  self, 
intereats  or  fancy  may  suggest,  icrespectiTe  of  the 
interests  of  others. 

Perhaps  "  Bain  "  would  understand  the  nature  ot 
snob  a  monopoly  oa  this  if  be  were  to  Tiait  soma  of 
Sootland'a  fairest  glens  and  slrathe,  by  the  Highland 


This  likewise  is  lo  a  great  ei. 

lu  all  theaa  great  dabateabla  question),  I 
tbare  ia  troth  and  also  right  npoa  both  01 


fact, 


aides,  and  the  aorimon*  n 

eoaaion  ia  dee  to  tba  fact  that  few  are  able,  ai 
fewer  (till  willicg,  ta  Ijokat  the  truth  which  1 1 


and  t  have  anythinf  to  say  ii 
abara  the   usnal   fate   uf   tl 
I  bat  that  i* 
.  ,._.,_lnewn 
the  finab 

"All  thie  is  the  rosult  foreseen  by  those  who 
know  auf thing  of  political  economy,  and  who 
warned  tbe  leodera  of  the  working  claasee  ot  what 
iroii/d  ntalt  from  tbe  mtrikat  aad  the  effort  to  niM 
tragaa  oMtmd  of  r^doeiag  Us  coat  of  piodocti 


tiM  plaoes  where  pleaABut  and  oomtortable  eottagaa 
ought  to  be.     Or  let  him  pay  a  risit  to  some  of  onr 

I  towns  and  Tillages  in  the  nortb  and    make 

iry  reapeetiog  the  price  and  coaditions  of  suit^ 

lots  for  dwelling-honses  for  working  men.    To 

aay  that  auoh  lots  are  coretedby  the  working  c1aa>es, 
or  that  they  would  steal  them  like  tbe  possible 
''  broom-aeller  "  if  they  had  the  chance,  ia  aimply  an 
impudent  inenit,  a  kind  ot  pnrse-pnnid  language 
wbieh  intelligent  workmen  can  afford  to  laugh  at. 

Would  "  Itniu  "  be  surprised  to  learn  tbat  there 
sre  wealthy  land  proprietors  in  Aberdeenshire  who 
hare  cefuied  good  oSSrs  of  rent  tor  the  privilege  of 
opeuiog  granite  quarries  on  their  estates.  Tba 
reason  giren  for  snob  refusal  ixsng  "  qnarrymen 
are  suco  a  poaching  set>  a  few  of  them  in  the  neigh- 
bourhood would  destroy  the  game,  and  yonr  offer  of 
rent  would  not  be  equivalent  to  the  loss." 

Is  tbcTS  any  known  monopoly  in  the  kingdom  that 
acts  with  auoh  injorioos  effect  oa  this  on  the  inte- 
raala  o(  trade  and  the  daTelopmant  ot  legitimate  an^ 
Tuluabla  industry  F 

Tb«  impeTia\  propritton  of  the  Highlaade  of  Soot- 
tand  prelai  dav  bdota  iWiy&a^&tniilitoi^Q^ 


interesting  oreatures  tbe    minioeBiiti*  .^  1 

iplate— is  oneof  tbe  beat  aaailtanta  4«1|^  ' 

^ropiat  baa  in  preparing  entomologkat  vl^^S^ 
Thie  most  skilful  rival  oif  Mr.  Nornann.    K^^ 


,n  the  ( 


.r  any  other  tittle-osed  apartmAit,  we  s 
rarr  insect  golgotha.  Here  an  tba  I 
Lmnka,  claws,  wings,  Ac.,  of  boats  c 
hsetles.  ^1  more  or  leas  dry  and  t 
juices,  the  tit-bits,  having  been  nioel.  . 
r-trefiilly  picked  off.  If  prov'sions  have  « 
fol  Hr.  Spider  becomea  faatidioni,  and 

tie  bodies  off  his  net,  only  taking  Mi 

[uorsela,  hut  if  game  ia  aearee  then  does  ■_■  - JV^ 
loveetigatoand  breaknpthecsreaaaasi*  ^  !<*■* 
jLa  perbaps  the  reader  would  dtsjoint  a  K.  Ji^^ 
.odenbtbeeatsouttbejniceawitbtha  ^^^^7 
);onrmand  over  a  marrowbone.  Bhiow*^ 
uets  in  the  Isa-t  conspicnons  p'aee  it  *- 
parlour,  an  npartmont  lined  with  ailke^* 
and  bivii'g  two  doors.  Here  he  tiiquia  ' 
iu  his  ostch,  that  ha  maf  more  leiiu'il^  ' 
tetst ;  and  here  bii  ttlgpbone  linea  intor^r" 
the  tramn  of  a  fly  is  on  his  web,  0 

B-rpleied  tmmpeting  of   an  enla 
'ow  there  are  among  spiden   c 

who,  wasting  their  auMtinee  in  '. 

becoming  too  laay  to  spin,  tramp  abont  re 
murdering  tbair  tallow-t|dden,  and  tf^ll 
ili'iduals  who  bniU  coay  parlooia  and  hrO'<^T'** 
,md  indolent  tbat  they  neitbnr  alnke  O^^^f*  ^ 
their  nets  nM  yet  aweep  away  tbe  gaifcw'*^™  . 
tbetr  doora,  beeome  an  eaay  prey  ta  those  '^f'^^  i 
bnngry  tramps,  who  ateal  on  tbea  lika  tg*?*'"  / 
Ihenight.  who,  afterteastingoQ  tbebaditoM  t, 
too-lniurions  victims,  either  keep  post-aiii*""  ►< 
co'7  p'cmise',  or,  atlll  fallowing  their  n|nrf  Pb 
inatlncti,  again  set  oft  in  search   ot  new  msnaiV 

Amongat  the  Tarions  inatcia  and  parts  «( mk 
''  -       — "xipiat  will  find  notbing  '-  ~' — "^ 

fellows, 


iban  Ue  skeletMW  of  tbota  waU-ted  Mil| 
—  J,  who,  donbtless.bita  mat  death  in  ttaH»  I 
serl  suggest ;  and,  baring  found  Uanito,  Iked  ' 
thing  is  tooloaa  thafoToapa  gmUTOBit,*uli&th  1 
holy  nndllmbtgantlyttoautbatiaabaBai^tlik  1 
The  upper  plate  of  th*  bodj  Mdiac  Oa  ifah 
zenerally  detaabed,  and  nnn  not  ba  Wt  mU. 
The  next  alep  ii  to  pat  all  Into  %  laaaal  at  tR|» 
ina,  wbieh  not  onlT  Bakra  tba  BattiBtnlMi- 
arent.but  also  rendentbamtowgW.  UmtM* 
r  it  «ff  withapab  tf  MiMK 


EN8USH  MECHAjnO  AM)  WORLD  Or  SCIENCE!  So,  700.        Ano.  28. 1678. 


fonnd  tbat  tlio  cffaet  o!  tbe  wrangkt-iron  blocks  wna 
TtTj  fjoA,  but  on  naminition  it  wu  ibown  that 
the  wrougbt-iron  bmkc  hlocliB  bud  torn  rmnU  pieces 
out  of  tbe  tire*,  while  on  tbp  othrr  hand  tho  eaet- 
inm  blocki  did  Dot  do  anj  d&nuigi]  to  tho  tiroi,  u 
thejr  iroro  Irft  quite  imooth. 
If  Uw  ao-op«ntioD  of  tho  diffirant  nulva;  eom- 


the  Tarioiu  eontiauou 
Uw  ■xptrimental  tui. 

By  thii  afSTU  anrj  infonution  will  Iw  Mcer- 
tkined,  uid  the  relatiTS  merita  of  tha  difftmnt  bidia 
ODaoluiiTcl]'  prored. 

Anothar  point  which  ii  rassiTiDfc  gml  itlcnUon 
is  thkt  of  the  t-ii  unit  of  the  wheal*  themMlTet. 
'Whan  a  train  ia  ntnningf  two  diitanct  ojifTatiraa 
bmTe  to  baperronuad  1^  the  brakei  before  it  Li 
■topped.  _  The  £rat  ia  to  arreit  the  forwud  motion 
of  tha  train ;  and  the  ■ecoad,  to  amst  the  i-i'i  rira 
of  tho  refoliinB  wheels. 

The  1)11  viva  ol  a  nilwav  wheal  i>  eqnni  to  that 
whioh  woold  aeeomukte  m  a  bod;  of  tho  Hame 
weinht,  moTing  at  a  ipeed,  oqnal  to  thut  of  tha 
cironnifeivnee  of  a  airele  rerolnnB  at  the  eume  rata 
•■  the  wheal,  and  haTiag  a  radina  eiioal  to  tho 
vbeel's  radina  of  g;ratioii. 

Wlian  mnning  at  60  milei  an  honr,  or  88  foet  per 
Moood,  tha  eii  viva  of  eaoh  wheal  will  be  f  onnd  to 
b«  Tti7  ncarlj  M  000  foot-pound*.  Ai  tho  vii  viva 
nrin  with  the  Tdooilr,  U  wiU  be  aaan  tbat  it  bai 
to  be  oalonlatad,  for  aTarr  axparimant  made.  I  am 
Tarr  glad  to  have  board  that  Captain  Qalton  inlonda 
io  trir  aome  sxpirimBnts  by  mnDing  tha  traina  upon 
parallel  linei,  aa  I  msotiaMd  ia  mr  last  latter,  pase 
552.  A  few  daja  nuunnR  of  tnua,  aide  b;  aide, 
would  aettla  thii  diffienlt  brake  qnaation. 

Snefa  a  trial  woold  show  at  ODoe  to  all  obaarreie 
whioh  brake  ma  the  beat,  far  more  eonoIuaiTHly 
than  bj  lapaTata  triala. 

Augnit  ISiL  c.  31.  8. 

DBBP-SBA  BOniTDISa. 

[147SS.}-A  LiTTiR  (ItOW).  P'  SW)  ai«ned  "  R.  J. 

Leokej,"  and  dated  from  '  Boienti£o  Clnb,"  haa 

Ct  attracted  my  attention.  In  it  tba  vriter  falla 
1  of  a  parura^  at  fugt  5S0,  whioh  siTea  a  abort 
tammar;  of  the  principal  mnlla  of  a  line  of  aonnd- 
faW"  token  by  CommandFr  W.  S.  9chly,  U.8.N., 
from  Afrioa  to  Braiil,  y\i  St.  Helena,  bscanae  iie 
think*  tbat  the  term  "  abrapt  "  uaed  in  it  tend*  it 
Blalaad.  Tbe  paaiaf  e  in  wtuch  the  obnoiioua  word 
MCDTi  la,  "  after  leaTJoir  the  eoaet  of  Afrioa  there 
Ii  an  abrupt  deaaent  of  900  tathome  in  the  firit  60 
mllaa,  deapenmit  np  to  3,000  fathoma  in  a  diatanne 
of  about  700  milea."  Now  1  think  that  (hia  ia  not 
at  all  oalcnlated  to  mialead  anr  one  who  raadi  it,  or 
M  to  form  a  diitinot  idea  in  their  mindi  of  what  it 
utona.  The  idea  wliich  it  ia  nlrolatod  to  ooDTey 
aaema  to  me  to  be  tbia  :  in  the  Gret  GO  milea  there  is 
a  deieont  of  mxi  fathoms— tbat  i*  at  the  aTeraga 
rate  of  15  fathoma  in  a  mile,  or  id  B&I  fathoms,  or  Io 
BO  farther  I  in  S8  Gti,  as  Mr.  Lcckey  aeour«tely 
caldBlatea.  It  alao,  I  think,  connp  tho  iilaa  that 
■omewbera  within  tliat  diatanee  of  60  milei  from 
shore  tbe  dneant  ii  more  abrapt  than  that  aTsra^a 
rate,  and  that  then  in  the  noit  U40  mites  or  ao  the 
(laacent  iaabanta,100  fathnma— thatis  atan  arera(e 
roteof  3'3tathomiiuamile.orahontl  in  SC8.  By 
wbat'mnital proeeat Mr.  Leckryoimntothecancla- 
■ion  tbat  tha  term  "  abrupt  "  Is  applied  to  tho  lattor 
nUe  of  defoent  I  cannot  coneeiTS.  The  plain  mean- 
inx  is,  tbat  this  latter  rate  ia  the  Tery  rercrse  of 
abmpt,  and  tbat  the  deapent  in  the  Sni  IX)  miles 
from  ebon  is  ralaliTely  abrupt,  in  eompariaon  with 
tbe  mnefa  alower  rate  of  descent  afler  that  diatanee. 
Ibon^h  some  American  aeiontiGc  aod  to<-disant 
B(ientiflDiuanaraundoubt«dly  rather  fond  of  "hiRb 
fainting,"  in  GOmmon  with  nome  of  their  "  can. 
fieroa"  at  tbi*  side  of  tha  Atlantio,  tha  aeiontiGc 
officers  of  tho  United  Stales  Nary  are,  aa  a  bjdy,  oa 
little  open  to  that  impatatioa  as  any  body  of 
aaientifio  mm  in  tho  world,  not  ctsd  eicapting  tbe 
"Scientific  Club."  Mr.  Leckoy  winds  up  his  latter  i 
with  tha  apboriim,  "truth  inTariably  dcfratg  ila 
objcr.t."  But,  though  be  eridcntly  tbiiiku  this  ex- 
CMdiniity  wiae.  and  iutfiida  it  to  be  very  lelline,  I 
eannot  form  tbe  leiiat  idi'a  cither  of  ita  mpanio);  in 
the  abatract  or  of  ita  aiiplication  in  the  preieot  in- 
atanofl.     Would  not  Iba  old  "  Magsn  »t  veritaa  et  t 

EreTalcbit "  be  more  to  tbe  tiurjiose,  or  tien  "  Ara  ■ 
iUBa— vita  brciis  "  of  Dr.  liutts  ■ 
Aagoat  l:itb.  a.  J.  H. 


BEFLIES  TO  QUERIES. 


*,*  Jn  (Mr  OMwari,  Ctorras^midaKtt  art  re- 
■pscMtlly  raouolad  to  manttoii,  in  each  ilut<mc<i 
iiu  nil*  ana  mtmbar  o/  Iht  qutry  luitd, 

[Saoro.]— To  Watoh  Jobb«rB  (IT.4.).  —  WiU 
"  Amatanr,"  wlio  replied  on  page  G6£,  give  dataila  of 

tho  tool  he  mentiona,  aa  the  material  ibopa  I  deal 
with  know  nothing  about  such  a  tool  ?— Cou.-itiiy 

[33151.]-DryingOil».— Onempauiufrotlheword 
remoTo  is  undoubtedly  "to  cause  not  to  bo,"  but  it 
ia  not  the  moat  neual.  T  dou't  think  any  one  ccanld 
bare  taken  this  to  be  "  S.  L.'a  "  mflaninir.  Then* 
are  anUUnces  oF  a  fatty  character  in  oil  which 
"  driera ''  precipitate,  and  the  removal  of  then"  (1  usi 


„^^,.     .^npiedBmontbi.  andlai-  ^ ,^ 

vhat  haa  been  a  loatfasoms  OMO  M  din  llNK 
Khich  has  taken  m«lSm*athB.  ana  ttat  thaflni 
uttompt.    Aa  to  qainjne,  ft  alfoHa  DO  p 

benefit :    it  merely  KpTOdnoea  th*  OOi ' 

lalliating  tbeannptomsbrcoBMlidati 
10  reappear  with  gmater  force  at  tbeM 
ID  the  paraffin,  it  u  Hid  to  be  hdd  in  *-" 


),aa"of  wonderfnl  powar  in  contetiafMl 

^Dpporting the  nerraa."  And  the  reetifiadi^i 
''  good  for  wonnda,  boila,  and  nlcere,  and  mini  vill 
I  i^pirita  of  wine,  of  Bingnlar  good  D*«  aaatnit  ttt 
jialay  nnd  numbness  of  the  limbs,  aa  alio  Hit* 
'  .According  to  a  eorreipondent  of  the  Timttjttm, 
I  or  ia,  tha  practioe  in  the  iril  distriola  of  tl — ' 


epriTnd  of  thcao  Bnb<itanco9  does  nclnully  di 
little  bettor;  but  I  thought  "S.  I.."  meant 
credit  thia  action  ot  "dri«a"  with  the  w 
iiDproTcJ  dryinjF  power  of  boiled  oil  ovn  raw. 
lilliacge  is  arid iu]  to  oil  it  mnkea  the  latlpr  dry. 
it  ie  abatroetfld  it  eaaaea  it  not  to  dry.  I 
"  S,  L,"  hold  tbst  thn  preseneo  at  litlini-,™  r.i 
Ih?  remoTiJ  oftho  iioo.drj'inff 


, Ipagli 

remedy  for  all  oil 
,    United  -    ■ 


ilaasintlM<tf  and  drink  il  ttmt 


Hk 


Iff  propRrficB,  and  ila 
m  hn  rmlain  tho  oil. 
Iv  t  Copper.iB  and  umber  are 
lit  tho  former  diKaolin  at  nil, 
partially.  Any  information 
t  will  be  Tcry  interesting. — 


drying  theory  more  fu 
dnerg,  yet  I  dou't  th' 
Bud  the  latloc  hot  tot 
on  this  ohsonrp  sohj. 
DanuieDinh..nt. 

rsSlSO,] — Cupola.—!  am  Tery  much  obliged  to 
"  F.  W.  S."  for  hia  answer  lo  my  letter,  containing 
odTice  aa  to  whero  I  may  obtnin  ao  mncb  uaeful 
information.  Tho  cases  ho  quotes  would  indicate 
conaiderabto  room  for  improvement  in  the  manage- 
ment of  the  cupola  (jodging  from  my  own  reaulta), 
and  wonld  also  ahow  what  1  have  nil  along  thought, 
that  no  particular  attention  has  been  paid  to  the 
economical  working  of  tbe  cupola.  Ot  conne,  in  my 
last  I  only  gaTo  the  theoretical  amount  of  coke 
neceaisry  to  melt  the  iron.  Tbe  extra  coke  mnat  be 
ad4ed  that  is  neoesaary  to  melt  tbe  ash  and  lime- 
stone, and  to  proTide  for  the  waale  beat  passing  np 
the  chimner.  Still.  I  am  of  opinion  tbat  with  hot 
blast,  say  at  600°  ¥.,  we  ought  to  do  with  much  lea* 
coke.— Cupola. 

[!OIS6.]-CupalB.— I  think  that  the  amount  of 
metal  yon  melt  in  your  cnpola  in  proportion  to  tho 
coke  used  ia  mther  aatisfactorf.  I  should  like  to 
know  yonr  authority  for  atating  that  "Carbon 
derelopa  la.DDS  units  of  beat  in  combuation  to  CO,. 

In  the  foundry  I  am  connected  with  we  teated  tho 
Inst  truck  or  coke  we  naed,  and  found  we  uaed 
4cwt.  Iqr.  mb.  of  coke  to  the  ton  ot  finiahod  cnitings. 
Our  cupola  ia  about  SSin.  diameter  for  about  Gft.  Bin. 
in  height,  and  then  ia  enlarged  to  12in.  diameter  for 
about  7ft.  in  height.    Our  tuyeres.  2  in  number,  are 

blower(Ko.  *).— J.  C — ^Y. 


States  army  in  the  treataert  of  n 

rHtrvonMu'a-'Cboleraand  ita  0QrM''hB»llBb4    , 
Ita  hat  of  lemadiea,  and  I  waa  t<dd  the  athvM  1 
ita  being  BO  n*ed  with  laaaaaa.    Alaoof  tkilMf  / 
in  gont.    In  raoommanding  it,  inBrlaB^Iig  M  r" 
use,  I  hod  doubt  of  any  posaihla  Mamaiki^  t 
eyea,  and  so  kept  back  my  letter  tiU  I  M  tdrfl  t 
1  found  in  tbe  result  tbe  deposit  of  a  fssl  U(  T 
"falae  mambraae"  in  the  noatrila  (tlsiUi^l 
raattor  of   the  bimidiitU  in  the  throat  ^k^} 
"gammy  aeoretion"  of  the  hajfni^   Tt^£ 
DO  torauass.  and  seemed  to  rdiere  the  attf^fc^^ 
than  otherwise  from  the  irrrriritaHim  trf  thw  t'f°fBl  ^ 
atoms  in  the  lachrymal  lacretioos.    In  la  .  ji^Zj 
thia  deposition  to  the  nose  we  aia  aTOifi^M^^W^i 
more  dangerona  probabiUty  sf  its  tald^^a^fC^ 
the  eye,  and  eo  foraun^  "  eataxaot,"  or  <^^W 

i  tself.  to  the  risk  of  opaerir  and  ■ibaega^^Br^^^ 
These  rasnita  are  what  I  am  repeatedly  fc__^»'?ia 
the  effects  of  the  lead  and  lino  lotion  t^^r-^rt^J^ 
\,y  C.  F.  Tootal  <paffe  681).  I«t  b^  'CAJS 
ramestly  diianade  nw  readen  fnia  Uir  ^nf^ 
Nothing  will  heat  oold-watv  bathing,  i^^  ot  !*? 
at  moat  a  little  rinegar.  I  nerer  nasda^^  .^sf  *** 
.nM  water  myaelf,  night  and  nwtaie^^  jllj!* 
nning  them  hardly  for  Uyaara,  often  ■i.^.^^li'' 
J  fonnd  them  still  capable  of  claariyda&^»w^ 
',( Big  Ben  turn  the  tower  of  the  Cir<^-Jil««l 
laid  tobe  eeren  milas.  AsambefamK^^^Mh'' 
a  heuoline  unlieation  to  tha  Boetr^E.^V'il*  ' 
'  witlumt  nsarel  collateial  lesnlte  as  ^^  '^*,  n 


mglMi 


[nnli^'K'leieii 


7  T.P^^ 


-Be  hny  foTe 


SB88.I— Hay 

I  think  that  "  K.  W.  S  ....  

upon  the  phaan  of  development  on  which  it  has  now 
entered  as  likely  to  obiiato  aome  aeriona  trouble  in 

the  most  probable  isanlt  not  far  in  the  fnturc.  All 
he  can  now  do  ia  to  let  the  eUmination  of  thia 
"alringy  phlegm  "  have  it*  course,  aa  any  attempt 
to  atop  iti>  Sow  weuld  be  followed  by  aonio  very  nn- 

bronchitia,  or  worae.    Act  upon  the  throat  oa  much 

na  at  frequent  intervals,  with  the  chlorate  of  potaah 
solution,  and  having  eomc  alao  in  a  bottle,  from  which 
you  sip  it  in  a  few    dropa,  juat   sufficient  to  be  ; 
abaorbcd  by  the  tiaanca  in  pasaing  down  the  tbroat.  ' 
This    wilt    facilitete  the    separation  and    paaiag 
upwards    of  the  fibricoua   aecretion,  whioh  haa 
tendency  to  become  again  pla-tic  on  contact  wit 
the  air  in  reapiratioo.  and  it  is  thia  replni<ticlty  whic 
ia  t)ie  bronrhitia.    Wben^  tbe  standard  of  animl 
h'-nt  ia  very  low,  po  thnt  the  aecretion  "  acta  "  aa  1 
iaaoea  upon  the  cell  walla  ol  the  Inoga.  then  it  ia  th 
"fpaamadic  nathraa"   described  by   C.   F.  Toota 
The  solution  of  thia  fibriuona  matter  absorbs  a  grca 


y  enbonaesing.    l^^LJiS 


happy  na*  of  my  i 

iiiniBiv.    As  lo  TnoDmatism  it  nn 
that  tbe  nse  of  rhemnatism  la  to  < 
aolida  this  aame  fibrinons  or  stringy 
liaa  to  be  transferred  to  the  Inngs  for 
Bot  it*  oonrse  is  beset  with  diScnll 
"drng"  impediownte.    Interiorlyit  . 
the  sonree  of  sarioiia  Ji**aa*  of  the  h— rt 

vte  can  soon  serve  "  netioe  to  qtM  "  ow^jf 

other  phaese  are yerj  — *""~ '~~     — 

abaorption   of   the   paiaoiB     nay    amaj  — —  , 

humour  and  its  ooognlativa  teodenoies,  l-^_  jj 
till  further  experiment.     Under  these  uii  ^   * 
1  should  recommend  ito  nse  onli  till  •" 
relieved,  and  not  pnib  tbe  humoral  deooB^  ^^ 

.Mjmplelion.    It  may  be  that  tha  oU  mine ^^ 

io  thus  drinking  the  oi'   -" 


[3S%ia.]-OTBaii.-I  abonld  bate  a; 

If  onld  have  taken  it  np.    A*  it  had  ai 
«iU  do  querist  no  good,  I  inelees  a  i 


,   wbicl 


Intornnl  Haxnetlain.— JI.  J.  M.  Gnugain,  from 
Ciperimcnta  npon  ■terl  tnbea  and  nuclei,  conclndes 
that  the  chang<!S  ot  magnet  iam  whic-h  arn  proilnced, 


and  a  nuelens.  lioth  seem  to  depend  on  tbe  inverse 
lOMnactirni  dtrelopei  by  llio  mutual  reaction  of 
ecMtcatire  iajen,   either  of  the  bar  or  of  tho 


till!  Iioily,  for  which  diucBtion.  traii<{iiniU<>u,  a.m 
other  important  fDnclious  upon  which  the  b^altb  o' 
the  body  depends,  have  to  Hiiftcr.  IF  this  be  folt 
~rcourtjO  niuat  be  had  to  sonin  "puru"  Alimnlaut  ii 
id— lliat  it.  some  remedy  winch  <:ri.>ates  tlio  heut  b; 
ic  derompoeition  of  its  own  elcoieate,  and  not  b< 
stringing  (comicU'itig)  tho  tiisnea  Ihnmaelves.  ani 
9  netting  free  this  latent  heat.  Tbia  is  merpl; 
rohliing  Pil<T  to  pay  Paul."  And  aa  [^3ter  alwnji 
isii-ls.  with  more  or  ii>»a  pertinacity,  for  the  reluri 
f  his  due,  it  i«  grneraUy  tho  source  of  much  aftei 
the  houao   (of  liff) 


tor-r" 


mlua  t 


aybci 


it  fro 


Sf'Sl 


_ _.    __..„ ■dfortbii 

the  formula  for  the  eomponnd  decoction 
gave  in  a  former  letter.  This  isanfeand  aimpie.  il  , 
will  also  be  tound  in  tbe  onea.  Thia  ia  the  line  of 
treatment  to  be  adopted,  which  may  pouibly  have  to 
be  persevered  in  lor  smna  tame,  oa  the  ooutmuanea  . 
ol  god  a  disease  loi  21.  lean  wiU\iB,iewunmn^\«& 


rill  help  him  a  tut.    It  ia  the  C  oetar-— 
he  bottom   notoa  being  in  a  aingii  ' 
ligher  notea  in  a  doable  raw.    A  uoSK 

:iotea  in  a  single  row  would  have  la  bM 

A.  Btkau. 
ranut.!— Oalranlaod  Iron  Laun- 

— 1  think  "Zinc"  would  find  a  «iP^ 

dipped  in  petroleum  the  beet  thing  ^~       -  "jTr "a; 

soap.    There  ia  nothing  like  ooppo'  al^^*""  "I  *  ■ 

purpoae.-J.  S. 


wholesale  druggists.    I  eanao^ 

direction.— S.  M.  ^ 

[3M50.J— Cleopatra'a  Heedlo.— 1  — _^)d« 

the  Tintci  peuny-o-linar  meant  was   *^^tiai 

line  ot  the  truauioni  oa  which  the  of^^^tiLl 

reapBOtively,  tUt.  Irom  1^  baue«    "    'taiti' 


imMW^  ana  uiH  yuBBBm  scq  lor  aaiB      JL 

libat  the  iuaowtiana  are  to  be  leoa 
prnfeet  abanrdi^t  and  owiog  to 
ai«iaU  ^nnsk  ba  protwtaJ  tr  » 
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Woatd  it  tie  posBibla  to  bnild  &  tigbt  bout  withoat 
toa  two  aktae  f  Since  gendinir  in  my  query,  I  have 
tbooKht  a  raking  nust  stspped  Ter;  near  tho  atcm. 
kb<!  fitted  Kith  &letr  of  mutton  Bsil  and  boom,  nould 
bebaad;,  A  H mail  ji^ifflrmft  would  insurer  very  good 
w«athec  helm.  "  Qimcrnak  "  onlv  mentiona  twn 
tern  plit tea.    Wi 

witb  ft  rope  liadini  a  .....    ... 

"  Gimcrack  "  kindly  Bnewer  these  qusatioDB,  and 
obli^e-W.A.  R. 

[S,1B38.]-DlirtnK.-Whfln  a  man  dives  he  nii,kaa 
ftb  effort  to  keep  his  arms  Sied  in  the  moat  natural 
■Kit  ooQfenient  poaition.  IE  bU  armi!  were  loft  to 
dkngln  liatleasly  ha  would  not  only  preaatit  a  ridicn- 

.bly  fall  iulo  the  nater  aidewayB 


that  time  was  not  mncli  ocenpiod  with  prirate  prsC' 

eihanetiTe  eiimiuatioa,  laiting  Dent  two  hoare.  1 
>atd  that  a  alight  paleoese  or  irnut  of  Rolaar  in  tl 
right  eye  was  the  only  abnormal  condition  ha  con 
discorar,  and  that    be  conld  only  conclude    fro 
certain  Dractical  testa  be  bad  mnde  that  If  1  used  tl 
left  eie  only  with  a  slightly  convex  Klaaa-No.  18. 
think— 1  should  be  able  to  do  all  ordinary  work.     _ 
am  sorry  to  Bar  I  went  away  anbelierinir,  thinking 
I  had  already  tried  nsing  one  eye  only,  but  I  bourbt 
tbeglaaaes  at  Carpenter'!,  hnving  tbc  sight  alaas 


coeoft  (coiled  chocolate),  cbopB  (eotelel 
(bifteks],  boiled  beef  (bouillil,  and 
(bonilton).  Diuiag-roORis  at  all  prices 
price  affiebs  is  posted  up.  Ererywhen 
eipects  bii  penny  per  bead  ;  if  more  ti 
are  expeoded  tnoponca— that  is,  ID  and 
The  11)  and  5  eeatimB  piecea  resemble  am 

peauyand  balfpeacy.  and. 

LoodoQ  aa  io  Paria,  and 


rel  all  O' 


Inly  darkened. 


Bfltedintb^t 


n  with  he 


s  Genre,  bi 
■.  He  w      ■ 


iild  pi 


a  foi 


mine  aeconda.  or  until  ha  had  brooght  L 

Vsrd  to  enable  him  to  make  the  noceHSary  atrokaa. 
A  man,  tburrCora.  placea  hia  hands  above  hia  head  in 
*viD(r^ll)  Uaosnaa  be  can't  wall  bolp  doing  bo,  any 
ising  his  tail  to  ateady 
]  is  natural  to  do  ao.  12) 
secanse  in  caai  posiiion  ne  is  ready  the  instant  be 
entered  the  water  to  steer  hia  course,  and  to  cantrol 
hia  motiona.     (3)  Many  other  aoeidental  ■ 


HI  when  n 


s  folio* 


also,  » 


which  "  Law  Student"  has  enumerated. 

f33832.]— Eleotriolty.— I  am  sorry  1  bad  tor. 
■«tlea  to  anewer  query  3317^1.  and  now  bastes  to  dc 
■O.  Cnt  op  20  plates  of  carbon.  2ia.  long  by  IJin 
^da  and  lis.  thick ;  cnt  up  an  equal  ijuantity  o: 
met,  then  mount  them  in  couples,  with  a  brasi 
(Mating  or  a  thin  piece  of  brags  bent  roand  so  as  t< 
b»ng  on  the  ednes  of  tbecfllla.  The  20  couples,  whei 
done,  will  require  20  cells  ;  and  theee  can  ha  mad< 
out  of  gnttap<'rcha.  Make  first  one  long  cell-Ion; 
eooagh  to  bold  the  lot— jind  then  make  gnttapercht 
divieiona  to  go  between  the  couples.  Thns  you  wil 
h»ve  20  couple*,  and,  by  having  them  all  scrcwei 


le  long  rod  of  wood^  it  will 


it  when 
.b  aniphur 


luld  be 


If  and 
■W.  J. 


lift  tf.__  ^ 

niercnry,  J  pan ;  water,  BJ  purls.   Two  wirea  ahould 
bk  attached  Co  the  tarminala.  and  abonid  be  con- 
i>«cted  to  two  tsbee  having  carbon   blocks  in  them 
or  aponges— the    former  pratarred.      One  of  theao 
■bouldbe  applied  to  the  back  of  the  neck,  id  the 
bAllow  just  below  the  projection   in  tbo  occinitat 
bone— the  other  ahonld  be  moved  over  aSected 
■lowly ;  and  this  should  be  done  ei 
nlBbt,  aboat  a  qnocter  of  &u  hour 
LiNCiSTKB. 

[33830.1— Hpeotaoleft.- 1  am  afraid  ordinary 
MQlea  vill  not  be  of  much  use  to  yon.  You 
already  coninlted  an  oculist  and  several  physic 
>nd  appareDtly  have  received  no  benefit;  then 
inwat  *  query,  tbioking  to  get  the  relief  yoa  have 
not  yet  obteined.  Now,  can  yon  give  me  an  answer 
to  Ue  following^  qaerica :— 1.  How  long  have  you 
toSered  from  this  weakneas  ?  2,  Can  you  account 
»i  all  forit  from  any  iUnaas  yon  remember  P  3.  Has 
yOiiir  employment  been  such  aa  to  canse  a  strain  of 
My  kind?  4.  Will  yon  tell  me  how  far  you  can 
nad  tbia  answer  away  in  daylight,  and  bow  near 
Wltb,  first  the  right  eye,  than  the  left,  then  both 
Wea,  and  when  the  print  is  held  perpendicular? 
Tlim  the  paper  round  while  looking  with  each  eye 
(alter  measuring),  and  nota  whether  the  print 
l^kpeara  brighter  in  any  particular  angle,  fn  the 
■neaniimc  don't  use  any  eje  lotiona  or  wear  coloared 
^eses  of  any  kind,  bnt  bathe  yoor  eyea  oigbt  and 
Boming  with  lukewarm  spring  water,  grodoally 
«Mling  it  until  it  la  quite  cold.    Bathe  them  for  ten 

--'--    r  so  every  moraing,  and  five  minataa  at 


atandard  for  the  fa 
reaa  a  lew  lines- no  dimnefls,  all  was  clear,  anO  se 
ple&aant ;  n  few  more.  Bad  then  my  hand  ahook.  my 
brain  seemed  to  whirl.  I  was  altogether  in  a 
strangely  eicited  stale,  seeiog  every  letter  of  tht 
amallest  print,  bnt  aot  auder^itandiag  a  word.  Hope 
and  viaiona  of  the  future  aprsng  frona  each  word, 
which  want  of  brain  power  alone  presented  realisotion 
of.  In  a  year  I  had  to  use  a  altghtlr  stronger  glass, 
and  now  have  one  of  lOio.  focus  for  loft  eye  onlj 
leavingtho  right  eye  qnite  oncovered.  The  failur 
of  my  sight  was  not  due  to  different  focal  lengths  a 
the  ayes,  nor  to  weakness  of  the  mascles  called  tub 
play  when  the  sight  of  both  eyes  is,  aa  it  were,  con 
eentrated  on  a  point  near  tbem,  but  apparentl 
from  strain  entailed  on  left  aye  by  the  falee  imag 
or  outline  of  every  object  aa  asen  by  the  right  eye 
1  found  IB  trying  to  readnakoowa  norda  with  ri(h 
eye  alone,  tbat  inall  portious  of  each  word  lookei 
at  were  really  not  aoen  except  by  moving  book  o 
eye  ;  and  consequently  doublo  lettara —double  "  a  ' 
eapecially-alwaya  pnziled  ma.-C.  H.  B. 

[33652. ]~Meana  of  Det«rmlnlns  Temperft- 
ture  of  Iron  pvllitder.— 1  muat  know  the  tem- 
perature you  wish  to  obtain  before  1  can  givojon 

iritbin.  say,  20^  and  I  wiU  tell  yon  how  to  proceed. 
-W.  J.  Lanoastir. 

r33e67.-Beei.-Wby  doee  A.  F.  Parish  want  to 
kill  his  bnea.  whan  he  con  easily  take  the  boDey.  and 


still   BI 


a  them 


And.  if  tl 


England  than  it  has  been  here,  they  will  he 

wortb  much  more  than  the  honey.     If  be  will  sand 

few  hints  aa  to  how  to  remove  them  and  pat  them 
into  hives.  I  have  removed  tbem  from  all  sorts  of 
places,  inclnding  hollow  trees,  boles  in  walls,  roof 
oi  a  house,  down  a  chimney,  and  never  bad  any  diffi. 
cuity.  They  will  return  to  a  place  where  Ihey  have 
once  been,  and  I  always  do  all  I  cin  to  indnce  tbem 
to  do  ao,  Let  me  know  if  you  have  any  hivea,  if  so, 
what  kind  ?  Can  yon  get  at  the  bees  easily,  and  how 
re  they  aitaated  ?  and  make  it  a  rule  never  to  killa 
.  M.  I  Miild  hardly  give  yon  iaatrnctioue  in  a  letter 
to  these  pages  without  knowing  more  particulars.- 
'    U.  Atuirlkt,  CarnotA,  Alamgner,  Portugal. 


— three- balfpooeo— Inside  double.  Get. 
stopping  places,  aa  omnibus  guide,  30c 
the  routes,  five  days'  sigbt.seeing  woe 
day  for  the  Exhibition ;  one  day  for 
Notre  Dame,  the  Morgue  (behind  Notn 
Law  Courts  (I'atais  de  Justice),  Saini 
and  the  Luminbourg  I'alais  ;  one  day  fc 
Sevres  and  Verjaillcs,  taking  tbe  rivera 
St.  Cloud,  walking  tbroagb  the  part 
taking  rail  thence  to  \'ersaillea,  and  - 
Paris  in  lima  for  late  dinner  ;  one  day  1 
mnsenma  (Clnnv,  Artillerie.  Arts  et  ft 
and  ehurehes-St.  Etienna,  MaBdale-j 
Chapella  Eipitttoire.  Rosaian  cburck; 
for  the  streets,  boulevards,  parks,  gardoi 
P*re  la  Chaise,  from  the  bigh  gmaod 
good  view  of  the  city  may  be  bad.  BnaJ 
nine  substantially.     Get  a  "  brioche,''  or 

paaseil  at  the  Hippodrome,  or  Cirque del'Ii 
Concert  Musical,  or  one  of  tbe  caft't  fit 
in  the  Champs  Elvsi^a,  the  last  free  uto 
but  ■' consommation  "  obligatory,  to  Ibi 
of  each  antertaiuineut  is  about  tbe  ui 
If.  GOc  Floating  swimmiug  batbi  oa 
from  aid.  to  6d.  entrance  ;  eitr.  for  iw 
pulsory),  towel,  and  attendant,  bnt  yon 
yonr  own  towel  and  drawers.  Cool  driD! 
street  sUlla,  IG  to  20  oentimes- caf^s  Um 
times  aa  ninch.  and  the  inevitable  wsilor. 
bear  4d.  a  glass,  wine  at  the  wine-shopil 
halfsipboB(  ^  abottlcl  of  Boda.watar,91i! 


breakfast    and  dinner,  and  omuibai  fir 

[Mora  information  on  thie  subject  -ill 
amongst  the  leltors.— Eu.) 

[33078.]  —  diniinK- Clock  Bepostsr 
chimney  clocks  are  not  often  made  in  Ibii 
now,  and  conld  not  be  made  to  order  tor 
£15.  The  nsnal  charge  for  these  cbcki 
Gothic  oak  csaes  is  from  30  to  «0  guuisu. 
Enirlisb  ouartar  repeater  gold  kejietl  v 
t  folly  £75,  BntaOw 
be  bought  for  mncb  ka 
offered  one  of  eieellent  quality  some  til 
£sO:   bat  it  was  elated  at  tl ■-— " 


justed,  w 


niKht.- 


!.  J.  LiMCArrmB. 


b«Of  B  _  _ 

liChtot  atallow  candle  tomake  up  for  hours  h 
pW,  sight  Qsed  to  fail  me.  Some  yeara  later,  plan- 
TOwinf  by  day,  and  a  necessity  for  burning  mid. 
nisht  oil,  again  warned  mo  that  there  waa  aomethiu!; 
wrong  with  my  eyee.  In  Iha  field  my  eyeaight  was 
klnost  vary  good  ;  bat  about  this  tine,  in  practiaing 
lor  a  ride  match,  1  found  the  laft  eye  served  me 
beet,  and  took  to  firing  from  left  ebonlder.  At 
SOyears  of  age  newsniper.  reading  even  by  day  wai 
difficult,  aa  after  reading  a  few  li —  ^- ' ' 


and  a 


t  33  I    , 


It  Dootaiua  many  illnetnklions.  There  woe  a  cheaper 
edition  issned  in  1875,  1  think.  All  informa'iou 
about  it  can.  of  course,  be  obtained  from  PortfiAio 
Office,  M.  Fleet-strmt.  London.  "The  Art  of 
Etching  on  Copper,"  by  Alfred  Ashley,  lllnstrated. 
London  ;  J,  and  D.  A.  Darling,  Bithopagate- street, 
Thie  is  a  short  bnt  practical  treatise  on  etching.  The 
nsmeaaad  addreaaea  of  persona  supplying  everything 
neoesio^  to  tbe  praotioe  of  the  art  ia  given  in  this 
work.  Spoiled  plates  eon  be  replaoed  leTerBl  times 
if  neoetury,  atn  small  coat.  1  abonld  think  it  would 
be  edTantogeoQi  to  see  •xamplea  oi  tbe  work  of  the 
best  etchers  of  the  day  in  anch  pubticationa  as 
L'Art.  L'Eau  Forif,  and  tbe  Port/oliu.— E.  O. 

[33867.]— Marine  Englnsa,— -  B.  A.  H."  sbonld 
atndy  well  Keed'a  '■  Engineer's  Handbook,  "  Main 
and  Brown  on  tbe  Steam  Engine."  and  Ainsley's 
-'  Guide  to  the  Board  of  Trade  Euminationa."— 
WbaR  EndiHeer. 

[33672.]— Copying  Mouldings.— Tbe  profile  of 
mouldinga  may  be  got  by  pressing  a  strip  of  sheet 
lead  against  the  moulding,  and  then  carefully  re- 
moving tbo  strip  toa  sheet  of  paper,  and  tracing  tbo 
form  with  a  sluLrp- pointed  pencil,— Giucback. 

[33670.  J— Working  Uea  at  the  Paris  Bzhibl. 
tiou.— The  cheapest  way  to  Paris  ia  by  way  of 
London,  St.  Katheriue  Wharf,  Bonloguo.  and  Nor. 
t._:, ,  ,.  .         28a.,  thoro  and  back.  Nf   ' 


very  allghlly  ova 


coat.— Bits  U)  St 
tera  Casi 
;nt  into  ti 


rerolved   to  try  at  a  oompetitivi 
■pecial  employment,  and  for  IB  working  daye  hod 
read  for  at  least  10  boura  daily.    The  struggle  was 
it  by  keeping  my  eyoa  steadily  6icd  on  the 
dimneas  wontd  gradually  disappear,  and  I 


nrfnl,  b 


farther  off,  and  the  print  very  small,  tbongh  qnit 
War  ftod  distinct.  A^y  interruption,  or  sometime 
•*■ '-H  turning    -        ' 

hid  tJie  effect  thi         ..   ..        ..   , 

batter  to  do  without  tbem.  Though  successful 
the  eiamination,  I  found  it  impossible  to  cai 
cm  the  studies  which  had  to  follow,  and  in  tbe  yi 
IBflO  I  went  up  to  London  to  get  the  best  ad> 
PMsihle,  hut  without  any  real  hope,  as  0  years  before 

Ihadconsullodol---'' '' 

s  he  coald 


ir  tbo  few 


r/'.KV.' 


.  Carpenter  and  Motley  told  me  tbat  the 
^_  -;-»"  i  wiMbed  te  MS  in>  out  of  tawa,  bat 
ftn^ir  Mdrued  me  to  go  to  Ux.  Ottter,  wbo  kt 


best  part  of  the  city  to  lodge  it 


idge  or  Victoria.  30a.,  there  anil  back, 

Folkestone  and  Boulogne,  31s.  Sd.,  there 

—all  third  class.    Tbe  first   route  ia   tbe 

and  very  rarely  eaablet    tbe  traveller  to 

before  dark.     For  a  week's  stay  the 

* lid,  I  think,  be 

s.     A  party  of  2 

or  4— one  of  them  speaking  French  with  toleroblo 
Buency— would  get  a  lodging,  even  in  Exhibition 
time,  for,  aaj;,  3  franca  per  bed  per  night— near  tbe 
tbe  sky  certainly  ;  but  as  very  little  time  need  he 
spent  in  the  lodgings,  and  one  or  two  asceuta  per 
day  snflice,  this  does  not  matter.  All  abont  Paria 
yellow  bills  hang  at  the  doorposts,  with  the  inscrip- 
tion "Chambre  menbl^  i  louer"- this  meane  fnr. 
nisbad  bedroom  to  let.  "  Appartement  k  loner  " 
means  a  set  of  rooms,  often  with  cooking  accommo. 
dation,  to  let.  Service—tbat  is,  bed-making.  Ac- 
is  generally  extra :  tbe  price  should  be  bargained 
(or.  Heals  may  be  got  everywhere.  Tbe"or6me- 
riei  "  mrrespond  nearly  te  London  coffee.sLopa  in 
pticw  u  ndl  «a'ui  t'tie  pnYuuuni  vavv'^c^   CoKw, 


.nswered  scores  of  times.  Refer  to  Wie  i 
'  Broniing,"  tc— W.  J,  LAScsirrKa, 
[^080.]- Betting  Common  Slide  ' 


A  of  cytinder.- 

terprool , 

-. jrated  with  hot  tar 

id  a  thin  covering  of  gravel  placed  on 

[S38ftl.]-CldBr.— If  ■'  E.  G-  P.,  Li' 
fond  of  sweet  eider  he  mnst  not  keep 
year.  The  taste  of  cider  after  ft  yeu-  oi 
a  roQgbneis.  which  "  E.  G,  P."  may  m 
myself  prefer  cider  aboat  6  monttaa  c 
coarse,  taste  varies.  I  have  now  tbe 
of  a  30  gallon  cask  of  eider  a  few  yean  i 
bottled  part  in  champagne  bottlee,  pot) 
bottle  a  email  piece  ot  loaf  suu&r,  and 
a  raisin  instead-  In  a  fortnight  after  b 
aa  lively  ascouldbe  wished,  and  quite  aai 
nary  champagne.  "  E.  G.  P."  mast  nol 
half  to  keep  a  very  great  length  of  time  a 
the  other  half,  for  the  reason  tbat  air 
into  the  barrel.  A  shilling  to  Is.  Od.  j 
abont  the  nsnal  price.— Ideu. 

[.S3flfl2.J-Lambertype.-Redaoed  it 
limits  this  is  (imply  "  covering  tho  negft 
aides  with  it  sheet  of  speciatly-preparei 
which,  hj  treating  it  with  parftffin  or  otl 
then  snbjccttng  it  to  very  heavy  (hydronl 
pressure  the  "  groin  "  ot  the  pftper  it  ■; 
nsted.    ThU  paipec  ii  then  "  retoodd 


...  -    naaain  atyb  ., 

"  atnmp."  and  aom  flm  ftdbaaiva  paw 
blackleftd,  for  the  broad  lighta  aad  thftd 
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poidl  oa  the  Mpar  which  !■  on  tb 
iOitgltt.  Ituolum^thktthiaak 
I  OB  k  gntOj-aahrtrd  ase>tin,  in 
br  maj  ona  BoqiimiiitBd  witb  drkwinit  t 
tat  patiDtM  oUinu  uid  daraibaa  man 


>  Oomp»u*,  who  make  ip«aial  tiaane* 
1  for  it,  wmeh  an  onlr  aopplitd  to  tha 
i  ft  ffTMt  manr  "dodna''  hart  baao 

Uia  workiBg  or  it  whiob,  I  iNliata,  ara 
I  tha  lioenaa.    I  ihoold  be  glad  to  aee  it 
'  oar  "  ooIbbqi,  aa  it  ii  tbtt  iatveatln^ 
Aber  of  nadei*.— Fiifmc  Bcapici. 
f  a^net. — Ton  ran  make  nob  a  macniil, 

be  eipenaiTO.  Toa  woold  hara  to  make 
Mfnet  of  a  larga  bim,  and  Die  from  B  to 
[•  the  work,  aad  thii  meana  oouuder- 
Let  me  know  for  what  parpoaa  tod 
le  the  maanel,  then  I  inll  gira  joa 
nkioff.— W.  J.  L^scAirrmtu 


Diameter  of  crliniior  (ie>       1    t 

Stroke  of  pittooJM    110 

Ptamater  of  D.W.'a      7    0 

IKamatarof  T.lV.-i      4    0 

Biama'OT  of  L.W.'a      ...  ...    t   4 

HeatlDi-  iDrface,  1.103  anoara  feet. 
Kailer  preaeum,  1201b. 
— SraiioarLisK. 

Ilf33700.]  —  ElootrotTpIng   Inaeote.  — Dip  yoat 
■abjeot  in  anliibate  of  coppor.— PROOESgo. 

[S370O,]— Moo  troty  ping  Inaoota.— DUaoNe  loi 
of  nitrate  of  itilTPr  in  a  miitnre  of  boi.  apirita  of 
wine  and  5oa.  l[(]aor  nmnioniiD.  Dip  inaect  aPTeral 
timea.  and  let  it  drr  mch  time.  Pat  aome  bita  of 
anlphide  of  iron  snd  iron  tacka  in  a  amall  ernpo- 
rating-  baun,  pour  in  dilated  talphnrir-  acid.  &ad 

Now  pat  tha  bnnia  on  the 'bottom  of  some  Teaael 
(jim-pot).   in»pBnd    tha 


[idland  IBzpreBBea. — On  iwse 
'  aaka,  "  Will  any  one  giro  the  bool 
s  of  the  S  o'olook  p.m. '- 


Paneru)  to  Bdinbnrgh  P'>     I  cannot 
time  right  through,  ont  will  do  >o  to 


1.28        ...  1.3S 

3.30         ...  — 

:  osnoot  tin  tbe  time  Uironghont,  bnt 
B.  3."  will  do  ao.— Joaif  H  Qbun. 
beahtre  Zitnee  Hatlwar.— Tbi>  rai'' 
ead-qnartera  are  I.WnrpODl,  is  tbe  inint 
be  Uidland.  Great  Nortbnm .  und  Man 
ffisld,  and  Linoolniibiro  RniiwrtT  Cnm' 
■  manwred  by  a  joint  committea  of  tbo 
iiaa.     TbeChsihirR  Linee'  Committee'a 

.  mna  thrawifa  Warrington  (Ceatrall. 
eriot  Dale),  Woodli-y,  to  OoMer  .lanc- 
t.S.  and  L.  main  lino.  The  MaDcheatur 
>t  Bitensioo  joint  lbs  main  line  Ht 
md  mna  to  the  Kcv  r^nlral  Statiran  at 

The  Cbeahire  MidUod  Si^rtion  joias 
iter,  Sootb  Jonotion,  and  Altrinchani 
Altrincham,  and  ane^  to  KnnUfoM, 
id  Cheater  (Nortbmitpi,  with  hnnn|,r^ 
d  Sandbtwh.  Tha  loeal  traffid  on  IbnH 
■d  bj  tbe  H.  S.  and  I,.  CompanT. 
3panT  work  their  own  throDKti 

whilo  the  Qreat  N'ortbem  traina  are 
ie  ShaSaid  Company,  Tha  line  from 
an  on  tho  M.  S.  and  L.  main  line, 
odlry,  Romiley,  Murle,  New  Hilla 
i  the  UidUnd  line),  to  Haygald.  witb 
amiley  to  Stockport,  and  anothsr  from 
ahburri,  on  the  M.  B.  and  L.  main  line, 
ropertr  of  the  Midland  and  Sheffield 
ad   is  managed  by  a  joiat  commtltea 

C.)  of  theie  companie*.  The  Midland 
I  at  preaeat  conatmoting  a  new  linn 
uden  on  the  C.  L.  C.  main  line  to  0[d 
the  C.  L.  C.  ManchettoT  branoh.  ao  aa 
ran  tbeir  Hancheater  traSe  into  tbe 
Station  now  building  at  Manobeater.— 


hydrogen  the  nWet  is  rednced  to  a  metallic  atata.  and 
formaanaiooadinglygoodoondnclingEln.— Anqlo- 

rs3TI 0.1— Cupola  Pamaoe.— I  hare  had  con. 
aidarable  eiperi<>ncK  in  haiidtog  cnpolaa  for  fonndrT 
pnrpOBea,  bnt  h-iro  nerer  bailt  one  an  amall  aa  12in, 
or  13in.  aqnare.  ({oirever.  I  will  irire  the  dimea- 
aiona  I  think  it  ouibt  to  be.  Tbe  height  from 
tnyerea  to  boltOMi  of  chnrRtnir-door  oiiEbt  not  to  be 
leaa  than  Sfl,  au'l  from  tnyere  to  tbe  bottom  of  tha 
rnmaoe  abont  lain.  If  pig  iron  ia  to  be  melted,  ha 
will  kayo  to  bl-enk  it  ioto  pieces  aa  email  as  poanble. 
and  oharge  it  into  tbe  famace  in  about  2cwt. 
ohargea.  Ha  will  hate  to  make  pmHaion  for  dr>w. 
ing  the  tnmai^n  Ht  ni);ht.  or  when  done  ciating, 
Thii  be  mav  (aiily  lio  by  leai-ing  an  openinic  at  one 
aide  at  the  bottom,  aiic  I2in.  aqnare,  wbich  m^.v  be 
atoppad  op  thi>  nuiml  n-ay  when  Iht  cnpola  ie  work. 

ing.      The  cnpol»  not'd  Uot    be    mnn.  thnn  Oln     fiiz-t 

(one  brick),  btit  it  wodM  he  al 


heni  and  a  cock,  and  my  bena  oommeacod  lay  ing  on 
Cbrutmai-day.  Up  to  tbii  day  they  bayelaid  1M 
flgge  eKoh,  and  there  ii  atill  nearly  &  montha  left  of 
tbe  year  for  tbem  to  get  thnnigh  moulting,  Ac 
They  bare  nerer  aeon  a  turf  in  their  life. — AtraiiU- 

[3371S.]— Psraonalitlea.— A  Tery  concise  aoawer 
to  thia  qaeatioa  ii— Whan  an  opponeat  leares  the 
■nbJBct  to  attack  tha  writer.  In  all  the  nriona  dii- 
cnagiona  which  have  taken  place  in  the  EMiLinii 
Mkchanic  I  hare  inTariably  obwrfed  that  it  jg  tha 
loser  in  an  argament  who  makes  age  of  personalitiea 
and  declines  farther  carreapondence.  Tben^ore 
''parsonalitiei"  aie  always  an  indication  of  a  very 

[33728.]— Thund OP  and  Lightning,— In  the 
reply  on  page  ^65  in  yonr  last  iaane.  in  the  example 
given  for  calcnUting  the  distance  of  an  electrical 
diaobarge.  ynrda  are  named  instead  of  feet.  Tbia 
might  mislead  "  A  Tyro  '*  it  not  corrected.— Man. 


yff. 


1.]— Bammoter  aa  a  Weather  Ooids.— 
tbe  atirospberic  prassare  decrcav^a  the  baro- 
inki.and  the  mate  of  air  of  coarse  eipanda, 
lence  to  tbe  "  Law  of  Boyle,"  and,  asanming 


tbe  snppoaititious  diminished  pressnre  will  clearly 
alao  possess  diminished  heat.  Sow.  for  every  par. 
ticuUr  degree  of  toruperatnre  the  air  caq  hold  in 
Buspeaaion  a  csrtain  quantity  of  aqueoni  vapour  (or 
steam  of  low  temperature  and  elantio  tnanioi 


Wheu  tbna  c 


arged  i 


rj  Sft,  X 


I  boltaandhiaderi 


CUFOI.A. 

[Sjns,]— Meohanloal    Btoker.- 


■Tbe 


rb  trmffic 


With  Uendorsc 
.n  a  row.  tbe  wl 


,B  bydroduoric 
b  want  etched 
ine.-W.A,E. 


ores-ahoQ  Telsphono.— Hy  horae- 
flephone  eoosists  of  three  Sin.  magnets 
:tt.  Two  soft  iron  cores  are  aoldered 
galvanised  iron,  whiob  is  clamped  on 

The  bobbina  are  Un.  in  dUmeter,  and 
t  SO  yards  of  No.  3S  inanlated  wire 
hole  is  fitted  into  a  hoi  Sin.  ■  Sin.  x 
renter  hole  at  one  end  abont  Sin.  in 
'er  tbia  ie  screwed  a  piece  of  ferrotype 

is  no  fixpd  mouthpiece,  bat  the  box 

and  ba«tba  pbono^rapb  transmitting 
SB  the  centre  of  diaphragm,  thereby 
ii  sounde  as  a  watch  or  tuning  fork  ; 
j    available  foe  hearing,   singing,   or 

N.  Masters, 


9  tha  d 


L.(".™!l'!f 


'M.  vertioa 


that  ia)  from  a  point  SSyc^;  vertWly 
bottom  to  one  on  the  same  level  aa  the 
which  said  point  it  ia  required  to  drive 
>3-3yds.  The  square  ovtha  hypothennee 
1  triangles  ia  eqoal  to  the  agnarea  on  the 
es  1  therefore,  AU'3)'  -  <2&|'  ^  36  3. 
he  base  or  heading  required  to  cut  tbe 


un  in  lb.  K    _ 

ed  of  piaton  in  feat  par  i 

b.  on  piston — i.g,,  meaD  aarain  in  lo. 

B.B.  ZiOOomotlTM.  —  Tha  S.E.B. 
0  byjoable-frama  single  enginea,  fitted 
h'a  double  fiie-boi  and  ontude  boar- 


known  aa  Henderson's  Pataat.     Ita  chief  mei 
in  tbe  eitremely  email  coat  for  renaira.     It 
aeon  in  almost  any  cotton  mill  in  Lancaehin 
wall  known  ib  Lirerpool  and  Manchester ;  ) 
ahonld  Mr.  B.  he  near  these  districta  he  conlii 
sa«  one  for  himulf.     1  have  hod  one  in  nsc  f, 
three  years,  and  it  has  not  cost  me  30s.  for  c 
there  U  *0  little  abont  it  to  net  wron;,  the  w 
the  meehaniam  bEiiug  ontaide  the  fnmsce. 
coat  will  prodKcn  <i;  much  steam  aa  the  bea^ 
ooal  if  proper!  v  hwrnt ;  and  the  only  way  to  i 
to  use  some  foi-m  ':!  mechanical  stoker.     Tbr 
defect  of  mosL  -rnking  machine'  i^  *^*-  ^"^ 
necessary  lo  k.'"i>  ll>cm  in  repair, 
stoker  applied  to,  ?Ay,  10  boilers 
could  be  kept  going  by  not  mon 
I  have  no  Interest  in  their  man 
Cupola. 

r337lfl,1-Xtohing  aa  aioai. 
acid,  protectilig  tlie  pnrta  you 
witb  guttapercha  dissolved  in  tur 

[STTia]- Softenlag  Cast  Iron.— Heat  the  cast- 
ing red  hot.  then  cover  it  up  in  fine  aahea,  and  let 
It  remain  tberu  until  cnol.  1  hate  seen  many  soft- 
ened in  thii  way.— W.  E. 

[33721.]-  Chromoa. -■'C«ma  of  Art,"  after 
Birk't  Foater,  are  copyright.  Tbe  right  belongs  to 
O,  p.  McQneen,  of  Qreat  Marlborongb.strrat, 
Chromog  bdng  very  expensive  things  to  got  np,  do 
publisher  woniil  risk  his  time  and  capital  in  their 
production  nnprotacled  by  copyright.- B.  F. 

[33723.]  — Banbelor  of  Muaio.— "  A  London 
UDdargradnato"  cannot  do  better  than  get  Ijedler 
Taylor'a  "Sound  and  Mueic "  (MAcmillaul  and 
ElRs's  tranalatiou  of  Flalmholla'a  -  Die  Lshro  vou 
den  TonenpGn.ini][.'i!u"  (Lonirmans)- theas  works 
being  recommn.il"!  by  the  anthoritiea  for  the  Cam- 
bridge Mas.  ll'ii;.  ?iamination,  wbieb  aa  far  as 
acoDsticsand  kirnlreii  subjects  are  concerned,  reaem- 
bleathatfortljo  l.on.lon  University.  I  need  hardly 
suggest  the  n»a.kuD«n  Tyndall  "On  Sound,"  or 
Dr.  Woolhonae'e  "Essay  on  Mnsical  Intervals, 
Harmonica.  Ac.."  in  addition,  as  well  aa  tbe  recently 
pnbliahed  Ko.  1 1  of  Xovello's  "  Musical  PrimTS  "- 
vii„"Theaci»ntifio  Basis  of  Mnsio,"  by  Dr.  Stooo, 
For  hiatorr  1  recommend  Sir  John  Uawkins's 
"General  Hiatorv  of  tbe  Science  and  Practice  of 
Music"  Novello'9  new  gninea  edilioo,  and  Rittor's 
"Historv  of  Music  from  the  Chrialian  Era  to  tbe 
Present  Time"  (bleavea),- Ne  Sdtob. 

[3372*.!- Sens  and  Hggs.— A  hen  will  only  ex- 
ceptionally lay  u'vory  day,  and  certainly  not  in 
wintertime.    TOere  is  great  diflo ten ce  in  different 

Bome  will  lay  for  ten  days,  and  then  raat  two.  By 
aenaible  management  a  good  fowl  will  lay  150  eggs 
twBlvemgnth,  nod,  by 


saturated,  and  that  particalnr  temperatars  denotea 
what  Ls  termed  tbe  dew  point.  If,  then,  a  cloud  ao 
saturated  be  cooled  considerably  ia  ascending 
tbrongb  a  atratnm  of  colder  air  of  cooaidarable 
depth,  or  if,  ia  coDsequence  of  rapidly-deoreaeing 
atmospherie  presanre,  it  attain  a  great  altitade  (and 
thus  similarly  beuome  cooledl,  tbe  excess  of  watery 


,— the  a 


a  faot. 


itil  tbe  point  of 


is  now  poasessed  of  a  greater  degree  of 
onaeqaently  is  capable  of  holding  more 
in  tlie  former  case.  It  ia  tber^Core  pro- 
evaporation  from  the  B»  may  proceed 
ime,  and  yet  all  tbe  moisture  ao  farmed 
[)  literally  "agsingta  rjiinvdav."  VniuU 
er  the  tropica  frequo 


Dolkoftbaminwinte 

)f  food  per  week,  fowl  1 

t  par  oent.  of  expense 

"■  -  "hem,  apd  tbe  cai 

.  -^  with  our' 

him  every  Inforniation  abc 
eren  when  no  gmsa  mn  c 


a  hon  c 

ty  ofal 
new  laid. 


jter  ter- 

.  ju  of  rain,  along  with 
a  rapiiily-falliog  barometer.  Poraonaily  speaUng,  I 
should  not  incline  to  place  very  much  reliance  on  the 
riae  and  foil  of  tbe  barometer  alone— oettiUsly  not 
in  tbe  case  of  the  ordinary  domeatic  "wheel" 
inslmment- bnt  ahould  examine  aimnltaaeooaly 
the  temperature  end  ascartatu  the  amount  of  vapour 
requisite  to  effect  complete  "  eaturation"  at  the 
prucisB  time.— Douo LAB  Scofhrm. 

[33782.]- A  or  An,— Custom  is  not  uniform,  and 
tbe  directions  of  onr  grammariana  are  freqaeutiy  in- 
anfficieoti  and  sometimes  coatradiclory,  A  sbould 
be  used :  1,  lieforo  conaonanta.  3,  Bufora  a  long. 
3.  Before  words  which,  thongb  bcginniag  witb  a 
Towel,  commencs  with  the  conaonanCal  sanad  of  w 
or  y.  An  shonld  bo  used:  1.  Before  vowels.  S. 
Before  u  abort.  3.  Before  silent  h.  1.  Before  aspi- 
rated b  wheu  the  aeceot  ia  not  on  the  Brat  syllable. 
Eiimple^  :— A  king,  a  usurper,  a  oseful  article,  a 
voaal  occurrence,  such  a  one,  a  one-pound  note,  a. 
European;  an  apple,  an  urn.  an  heir,  an  hour,  an 
honest  man.  ua  bonoarable  man.  an  biatoriao. 
Hence  wo  ehonid  hare  a  hoapital,  an  hotel.  There 
are  four  words  beginning  witb  silent  h— vii,,  heir, 
hour,  honest,  bonoar,  and  their  derivatives.  For- 
merly several  others  were  included  in  tbe  list— 
hamble,  herb,  humour,  hospital,  boa  tier.  Moat 
spBake-rs  now  aspirate  these  words  :  bat  boatler  ia 
sometimes  spelt  witboat  the  h,  thonirh  ita  deriva- 
tion from  tbe  Latin  hnirpcx  aud  hispilalt.  throngb 
tbe  French,  lutsM.  hoUlirr  (now  ln'.ifheT),  fnvonra 
the  retention  of  tbe  b  botb  in  epelling  and  proann- 


le  book,  a 


n  practice  ei 


rales  here 
bibited  in 

page.  Oliver's  "  Botany."  page  303,  b'aa  "  a  herba- 
rium "-quite  rigbt  to  aspirate  the  h.  bat  the  accent 
□ot  being  on  tbe  first  syllable  it  abonld  be  "  an  ber- 
bariom,"— J.  N,  D.,  Tuiford. 

[33733  ]-"  A  or  An  ?"— Tbe  prefix  "  an  "  is  an- 
doobtedly" according  lo  Cooker,"  is.,  grammati- 
cally correct,  in  each  of  tbe  eaaea  you  name;  the 
role  is  generally  applicable  lo  nil  words  commencing 
with  a  vowel,  and  in  tbe  special  case  of  an  initiiJ 
"h''  it  is  usual  to  drop,  or  nearly  drop,  the 
aspirate— e  g.,  "  an  'osirital."  Usage  baa  not  a  little 
lo  do  in  regard  to  tbe  distribution  of  the  parts  of 
speech.— Dona  LAS  SccrFKBS. 

[33731.1— Buiistroka.— It  is  probably  dne  to  tha 
abaormally  heigbtened  temperature  of  tbe  blood, 
and  this  may  reanll  either  from  the  prolonged  ei- 
posare  to  tbe  direct  niya  of  the  ann,  or  by  reason  of 
uncluo  iudalgeoce  in  alcoholic  liqnors  during  the 
sUTimer  months.  The  blood  evidently  is  Grst 
alfectad,  tho  brain  ultimately,  and  that  is  where  the 
eo-called  "stroke"'  manifests  itself.  Probably,  were 
any  of  "  onrv  "  to  indatre  in  a  course  of  protracted 
vinous  dobaoohery  (wtioW  ma.!  vVm  ■«•!»»  \i«Aw^'>i 
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:  •iponra  to   the    lolir   rsfi.     Tliera    tramthoollmt 
b<  ipnd  Million  far  belicnov  tbat  tbit    airn;  wben  tij 

like  hTdrapbobu,  mulb  froia  k  TitUtad    (in  sfaop  nici 

Kiswot  the  bloo'l,  iiuac[Dr  a  ipMiai  of  fDrneota-  '  puri>oie  ttin.-] 
tioD ;  bnt  in  tba  uHer  mklaH/  then  it  (niierBildei]  It  ii  axd  i  u  i 
thaqMciBc  litat  from  the  nbul  animal. — Uouolas    irhich  cat 

SCOmUN.  li'UKtb  of 

[BR73S.]— Mapla  Busar. — HaplaiDfariiprcpand  a°')  fr<"p 
fa;  faoilint  tin  jaio*  of  the  «anr  napla  (Acer  i 
ninnterlniim)  and  arjitatliniDiir  tfae  (^mp  oMained. 
Tba  jn[««  U  not  br  bppitis  tke  treea  m  iprinr  witb 
an  inob  anver.  and  ftttin«  a  ipont  of  alder  to  eaeh 
hale.  A  Iwfe  tree  will  pndnoe  SUb.  or  more  of 
nw  iuar  bariwt  a  alifBtlr  aromatio  taale,  bat 
capable  of  boinsre&nad.  Tba  ra^ar  maple  thriTei  in 
Canada,  No?a  Sootia,  and  tho  United  SUtM  ■■  far 
pontb  Be  Viniinia,  and  attaini  a  height  of  BMt.  In 
lUi  owuitT7  it  lanlj'  iMoliei  a  beisbt  at  aoft.— 

OmCHACK. 

[as737.1— Iiobella  OMdinalta.— Cat  down  yonr 
plaota  wnea  done  flewerintri  tbo;  will  spront  up 
«it  »viig-    More  etar^  two  jean,  when 


>Til  ~  the  wood  brnking- 

ut  wonld  answer  the 
■  'hrdinarj  borini;  bit. 
iii~iiti  of  a  kDife  tAga. 
:iliUDce  (within  Uie 
Liil<«}  from  tbaoeatre, 
i\-]  kbink  it  weald  cat 


™«ht< 


I  lenKthwi 


■t  the  i™ 


i  tbe 


re.  ni  0.1,  M    , 

l»*ll(WttlHgll     I 


M  looti.  They 


tole'i  in  clean  weU-uawBed  pine  qnite  imoothlj 
round  the  edgea,  and  with  th«  bottom  toleiably 
Hmootb,  and  wary  neail;  flat.  Woald  it  not  be  the 
better  wij  to  make  the  traxs  in  two  thielrnoiioe— 
the  upper  one  bored  tbrangh,  and  tba  ander  nne 
^Ined  on  tor  the  bottom?  Thin  Teliet  or  cloth 
conld  be  pat  between,  and  wonld  look  nut,  and 
■are  the  coin!  Crom  rabbin^  aiaintt  the  timber 
bottom  when  moTinslbetnjeordrawera.— 0.  J.  H. 
[3.1811.] -Stool  BtovoB.  — '*  HoDsewife  "  ibontd 
smaaralittla  of  HurriMia'i  anti-corroiiTe  paeto  on 
them.  I  hare  pat  (toel  thinfte  awar  with  tbii  pre. 
paration,  and  loand  them  qnito  free  from  met  wban 


Depthofht.. 

IBS  liown  3  stair*,  mi  m  not  to _,  _„     . 

ID  DKnsiarj.  lOft.  liisfa  frain  gnutlagiy^  : 
t  1  sbonld  prefer  tbem  a  f e*  feel  bi^_  $Qgw 
LorMBiao  nnacqoainted,  or  not  iBtiaE(thiK 
Kilt  resnlt  in  irrgai  conwqueacei,  u  ih*M 
.uld  bn  [ooeet  miilway  b«twwa  deiitHi.  Bna 
(|aTl  faBD  ware  iatalatora  are  u  looduiaj,  St.^ 


ita 

f  nninn^  b^  all  mean*  nae  it— itagalddtnni^E 
Tba  wm  la  tilrhtaied  br  moaeief  tiiaa/naLZ 

-  ■ wbo^.toti.taaijiM 

nDch.    Tb«»>tttetto3 


attached  a  email  winch .  Tb«»  it  t  tet  toi_ 
wire  placed  on  the  pnllc^  of  Uie  aiscli,  u/^M 
round  tbfl  po«t  Aa<l  tba  jMn  of  the  Tiie  fi(UMim 
~    tbp  line  wire,  whi(^h  :«  tbi-ndneitaltaniMiti 


tizhtaets   by  o 

niuoii.    Before  .. 
rend  the  "  Teit-book 


fitiim 

ig   nee  tid  vaiifm 

.  ijl  weald  tdnanfr 
rTel«ieplii,"bTpM«* 


m-J~ 


.  .    lakiDH  all  loanii  Kooil  with  inilin- 

mbbar  eemvot,  aotared  oT-er  with  flexible  oollodion, 
aad  aeoatinE  of  Tamieh  orer  all.  I  mnch  donbt 
wbathw  leea  than  a  Gtrnre  of  fTom  10  to  12rt.  in 
heirirt  w«ald  aniwer  tbe  pnrpoae  at  all,  and  oTee 
thn  il  woold  aoareslj  Barry  other  than  the  moderate 
■imd  oord,  whlob  mivbt  ba  paaaed  thronrb  a  ring  m 
eaob  heal,  to  anabla  the  maehina  to  preeerra  an  np. 
riaht  Million.    Tbe  eapaoitj  ooold  onlj;  ba  aeoer. 


tdnedbj  Bnt  oharRinK  the  flRara  with  air  bi 

et  a  baH  of  known  dimenaim*,  placed  nnder  ■  heaiili 
watabtod  board.  The  preeenn  at  the  gta  wort 
would  nndonbtedly  — " —     ^—f-—    »  t-.i;  — 


far  aae.    It  ia  adrertiaed  in  thia  paper.— 
E.  W.  Alukn. 

[337 te.]— Shaky  Writing.— I  bare  mbmitted  a 
contKraaoe  tor  tbe  inipectuin  of  the  Editor  whiab 
bo  thinlu  weuld  anit  yon.  and  abonld  be  happy  to 
ahow  il  you  if  joa  will  mmmnnicato  with  me  direet 
(He  my  advt.    on  the  back  pagG).~JacK  Of  All 

[33748.]— Shaky  Vritlnff.— Prooead  aafoUowa: 
Oet  a  itrap  made  (A)  to  fit  roDud  your  hand  joet 
below  the  knucklea,  the  buckle  to  be  ontaiia.     A 

tieoe  of  leather,  of  whieh  S  ia  a  eeotion,  abont  2ia. 
>nv,  ia  aown  to  the  atrap  at  B  i  it  will  be  on  the 
palm  ^B  of  the  hand  when  the  atrap  iapnton.  Then 
cut  a  piece  of  1  braae  wire,  about  lain,  lone,  C,  and 


coUy  in  fully  oipandinjt  an  orJioarr  liirht  balloon  of 
a  eavaei^  equal  to  abont  IS  oabio  feet.  Under 
ratosiable  eirenmrtaneae,  yonr  Giiare  might  remain 
alofl  about  (if  in  tbe  open  air)  eiaht  or  uine  honn  ; 
bnt  I  mneb  queatiou  if  you  woold  achiere  ao  great  a 
Buooeea,  Why  not  charfe  with  pare  hydrogen  P  It 
Mnld  eaail^  be  supplied  noder  oonaiderable  preeenre 
bjr  prodDcinR  it  from  ataaa,  bainy  daaompoeed  by 
Imna:  paiaod  thrauRb  a  lonsli  of  abont  a  yard  and 
a  haU  of  lin.  ban  taa-p  ipa,  eonMninff  aome  iron 
filing.  Tbe  whale  ef  th  e  hydrooan  ie  Ana  let  free, 
and  Ihc  op.-r.iti.Ti  m-rply  n.>'.'d»  a  roujhly-oon- 
etmetad  bnek  rnmaoe,  by  meana  of  whieh  tbe  Iran 


[337(1.]^— Boa  riahlDi.  — Ton  will  not  get  any 
(rood  fiahmi'  from  the  beaoh  at  Teigamanth.  (jood 
aport  is  to  be  had  at  SidmonUi  or  Scatoa  with  baas, 
wbteti  are  caoiht  with  a  larem  artificial  fly  from  the 
pi«r.-W.  G.  H.  A. 

[337il.J-c:oiu  Cttbinet.-Lot  "  W.  O."  make 
each  tray  of  two  litii;kiiei>aes  of  mod,  borintr  oom- 
^etaly  ttiroaiih  one  witb  tbe  centre-bit,  and  pneinfr 
tba  other  uadpnimth  for  the  bcttom.  It  ears  be 
taken  in  tbe  borinir,  he  will  thpu  not  only  hare  a 
imooth  rim,  but  alao  n  g^orfpcllf  flat  and  amooth 
bottom.  In  boHwrs  h"l"  nilli  <sntre-bit  through 
a  thin  piooe  of  woott  I  liinl  i'  'il'.  kntsgeoua  to  bore 
fnun  the  toi>  Ant.  anil  nli<  ii  T'l"  miet  of  bit  abows 
tbionfrb  to  tnrn  the  wo'>-1  'i.< '  iiil  fiaieh  from  oppo- 
aite  aide.    Thi«  pUn  <^tu ' '.  ,n  hole.^f .  L.  E. 

rsariCl— Oota  cabinet.— HaTins  reoeatl;  fitted 
npa  coin  cabinet  aaeeeiefnily  I  wonld  adviie 
"  JV.  Q."  to  adont  my  plan.  Inataad  of  enttius  the 
balo*  in  tho  wood  I  procnred  aleel  ponchei  made  to 
flre  different  aiies— yii.,  S,  0,  7,  D,  10,  mionnet,  and 
panebod  bole*  in  tiiiok  whito  noantinr  board  (known 
la  the  trade  aa  IS  ehasta),  whioh  I  firat  oorerad  with 
dark  flaiad  paper.  When  the  holei  ware  all  punched 
1  ftln  A  dark  Una  cloth  at  tba  hack  o(  tbe  cardboard, 
and  then  fiird  tbe  eheet*  on  the  wooden  tiare  with  a 
brae*  nail  at  each  coiniir.  Milled  bowd  iriU  not  do. 
aa  it  ia  liable  to  trrack  when  the  bole  n  are  cut  c1o*e 
toRrtheri  iu  aouia  of  mine  theni  i>  leii  than  iin. 
tpaee  botwcvc  the  holea.  Aa  the  pnnchcs  are  nttior 
ezpenure  whi>n  mad<'  to  order  I  aball  be  happy  to 
lend  "  Vi.  i;."  mini>  if  he  likee.  and  will  rand  me  bi> 
name  and  addn'ta  witb  a  refereaee  or  duiwtit.  Tho 
adrautages  o(  my  plan  are  obcioui— time  aaved, 
priTition,  perfect  thapo,  amooth  bottom,  and.  laitlr, 
the  «ua  n  ilh  whivb  the  arraDS>>mout  can  he  altered, 
it    denml.   by  unhstilatiDg   Ut>w    end    diff^rpntly- 

Enched  rardbaanli  on  any  of  the  traya.— B.  R.  S. 
war,  Merlhyr  Tydfil. 

[aS7t5.]-Coin  Cabinot.— r<F  a  ocntrv-btt  with 
two  acntuug  point*  and  no  inclined  edtn.  and  thin 
yellow  pine  rtiual  thi>  r(4|uired  di'ptb  of  the  bolea. 
which  will  be  cut  riKbt  through.  OIna  On  a  aeoond 
thickneta  for  the  tiaitom.  which  might  be  coTere.1 
with  doth.  Glup  thin  paper  oe.'r  the  board  in  whkh 
tbe  holrs  are  to  be  ma.ic.  and  the  cdgea  will  cat 
qnito  aharr  and  clean. —(tiuokaok. 

[ffi7 1.1.]— Coin  Cabinet.- For  thii  I  ahonid  pnfer 
to  pun-base  thin  woo.i.»nch  a»  uscl  for  fntwork, 
or.  iJ  I  had  time.  i-Line  it  up  mywif.  bore  tbe  holea 
in  one  pucv.  and  glu^  thii  to  another.  Tbe  gloa 
ahoald  M  cleaned  out  of  th*  holi^t  wi:h  a  apougcand 
hot  water,  and  they  aUoold  be  hiavi^  weidhlad  till 
dry.  In  horlnf  lb*  bolei  witb  a  bisn  Imre  halt 
tuMvh  on  DSC  >idi.-,  then  tnra  :ht  board  and  bore 


;337«.l  -  Flanto.  —  1.  Selafindk  WI 
might  lire  in  noh  a  room  aa  "  HiUa  T.'ali 
but  I  don't  think  the  Adtantnni  or  Qyaisi 
would,  beoanaeof  the  temperatnre— ttmt  *• 
behly  do-bnt  on  aeoonnt  of  the  (lmtailmm,J 
'■  Hilda  T."  of  conrae  ksoiri  that  theSd^hfi 
not  a  fern,  and  I  give  her  the  comol  mm^ 
bably.  Tbia  ia  an  an  i.iisw?r  to  3  alu.  1  Ob 
planla  will  not  lire  in  anch  n  room  eitbir.  i  lii 


tact  that  planta  ?ii 
I  doubt  if  to  an  extern 
TentiUted  room.     S. 
difbenlty  in  procnring 
information  on  all  Ura 

[33T5H.]— Making  Small  Flag— Titaittet 
black  ailk,  aqnara,  and  iaroer  titan  ttainiKl — 
Oat,  and  oarafnily  dratr  an  it  oaOiM    '     " 
French  chalk  or  anything  elaa  that  wiB  r 
line,    than   lack  on  to  your  "-   — ' 
maobiniet  to  donUo-atitch  all  - 
a  Tery  fine  atitab  (a  beet-floi 

do  it  for  you),  then  with  a  p 

away  all  anperflooni  aillc  cloae . 
there'eyonr  flag.— BOBU  PiKrs. 

[33753.]— Making  Btnalt  Flag.— lIu  Hikn^ 
out  letten  and  dwigna,  and  itick  them  en  t«bM 
coreie, *o.    Son alao  wply  to  "TnrkijWl* 

— DUNDBK. 


a  lead  or  other  metal  ball  on  the  eni . 

liamatnr,  D,     Put  the  other  end  in  the  place  left 
i,  bending  the  rod  or  abortoniDa  thi<  aame.  which 


, . ,,_ 11  enable 

u  yoa  wiab.  I  shall  be  happy  to  Mnd  yon  a  aketch, 
if  rcqntred.  of  a  small  conlnyance  that  would  help 
1  hold  the  pen.-P.F.  O. 

[337M.]-81iaky  Writlag.-If  "  Kimraton  "  wiU 
ire  hie  address  to  "  H.,"  i.  »t.  9 tepben'a- terrace, 
KfiDhBrd'n.faaah.  London,  "  M."  can  send  him  the 
reqnine. — M. 


antidote  I 

nerroua  nystcm  i*  tiQotnro  of  ferric  chlorine,  or 
ganemlly  known  by  dnntgiats  as  tinct.  fcrri  sesqai- 
chlorido,  from  10  to  20  niinims  (two  drops  am  about 
oiM  minini  of  a  tinctorei  in  a  glas«  of  ibeny— or  in 
water  it  alcoholic  liquor  is  obj»et«d  to— taken  imme- 
diatoly  after  amoklDi;,  or  other  cioessiie  nee  of 
tobacco,  ia  acempleto  restoratiro.  If  yon  were  to  toke 
thia  two  or  three  timea  a  day  your  sbakineaa  wonld 
probably  ranch  diminiiih  ;  bnt  let  me  give  one  piece 
of  adeice,  not  to  eiie  up  amokinjr.  as  nt  yonr 
wonld  do  no  lood ;  bnt  don't  amoke  on  an 
stomach.     After  a  meal  aa  mncb  aa  yon  p1< 


add>lBiill,1i 

I'll  conld  bainminllli 


lUnad'TeareaHMB 
i>weceraDd>a>9>a3 


meuayfrimletlli 

I  haye  no  donbt,  kindly  draw  tbe  ereatii*!;* 
on  bla^  FUnan  lilk,  paato  it  dowi  ««_«% 
jallow  bontinif,  atitoh  thronih  the  wtilta^ 
a  aawing-maduna,  nnd  eat  thablaAJlki^y 
■titokiag  with  bar  ibarp  embnidar  i^Wb 
"  Fabar  '  wiabea  to  baie  tba  eieat  on  MjNi 
hU  flag  a  eecond  inras  of  black  silk  *>tf  Ij* 
plied  on  the  nvena  aide  of  the  bantia|,sid4V> 
stitohed  thrae^h  at  eaa  operation.    If  tta« 
adeiterandainiitor  aide  it  will  be  leWiaB".— 
aide,  bnt  in  fla«a  the  staff  aide  ia  alwayaUa*  «■ 
dexter  side.— OiifCBACK. 


[ssffs*.]-: 


1   of  Mngllnli  ^■^■i"- 


-ni># 


ivo  Wa- 
[Wir,]— Telegraph  Line.- ITjinir  one  win  in. 
aiilateil,  and  the  earth  as  the  other,  ia  qnito  oorrect. 
YoD  woald  require  about  109  poata.  placing  them. 


BatuccB.     The  holaa  ahould 


be  able  to  get  from  tlw  Thamea  to  tl 

either  at  Southampton.  Portamonth,  h  ir^ 
hamptonvii  the  W^  and  tbe  Wey  and  Aeob  W 
"  Backsheeah  "  will  probably  bare  to  ba  i^b* 
tered  ropiooely  at  aome  of  the  locki  and  ■*< 
Probably  an  application  to  the  canal  ooBiaai 
woold  faeilitota  mattera. — QracsacE. 

r33r5fl.1-r,iia]annh«  Cells.- The  only  wQ 

find  out  it  they  are  eahanitsd  ia  to  aee  »  tbvj 

capable  of  doing  onlinary  work.     If  worked  eote 

should  be  opened,  and  the  carbosa  oxainiDed  to 

if  the  eonnoctionia  eoand  betweoa  ttie  azboni 

the  lead  oapa.    They  can  then  be  recbarted  wit 

mixtareof  abont  aqoal  partoof  carbon  ardpvei 

of  manganeae,  both  ooaraely  powdarod, — 8ia>A. 

""P'T       FnTflH-Timo  at  tha  Antlpodoa.- Id  thai 

'**^>        put  the  time  would  be  lator  than  hen— that  i 

beinrSp.m.,  Aognat  lit,  beiv,  it  wonld  be  Sa 

3nd,  there  :  that  ia  to  aiy.  at  a  point  a  I 

'  eaatorn  part  of  New  Zealand. 

New  Z-uland    and   Dewly  aS 

■ettlomento  have  been  maehed  by  tmveiUBt  i 

ward,  and  aoearrringtlietiiiieoa.    Bnt  It  tana* 

iTO  hiill  fortbo-  eaatward  to  Sonth  Anama  • 

would   find  tbe  time  ■    day  nuliMv  biaaaai 

Spaniarda  going  weetwwd  pndoB«ad  tbeir  dag. 

ia  tha  enatom  in  teeeUing  raond  th*  «acld  to  « 

two  dafa  tba  aama  (thoa  dropping  one.  or  laakit 

'"  bonn  long)  Ml  eniasing  180°   of  longitai 

[3377*  ]— Deponltlns  Coppsr  on  Iron.— Tl 
a  remlar  coating  on  BAnafaotnrad  articli 
battery  and  aolntion  of  Qnniiie  of  copper  aie  m 
airy.  Tba  thin  film  on  iron  wire  ia  ebtaineJ 
pa<«ing  the  win  tbcvagb  a  weak  aolnttpB  ef  oa 
aalphato  joat  bafoca  iiauhiag  tba  dmw-pUa. 
made  adIictiTe  by  being  bnmiabad  into  tha  iiw 
the  act  of  dnwing,  and  I  balMVe  tha  ebiat  oUf 
it  ia  to  iMida  the  drMina  itodt  euiar  aai 
dntroctire  totha  platna     Hiom*. 


east  of  tbe  m 
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ar«  Ooil. — Ths  moit  laiUblo 
a  or  two  mill  ot  thn  afaloride  o( 
p  br  Okie s  in  ebonita  tube*-  A. 
it  ba  iu»d  for  msdkal  pnrpoim, 
cki  too  percuMiT*  and  lioMot.— 

;  of  Tuik. — If  Um  qnerbt  meuie 
c  (DgiDe  at  lb.  DO,"  a  prMlnra  of 
b,  hia  tuk  will  naad  to  ba  lUOtt. 
I  appTDiimatalr  |lb.  praaaore  par 


ibliihed  b/  Van  Voorst,  .  ., 
t  roar  coTTaapondont'a  rrqnire- 
jiA  thn  book  at  hand,  and  do  oat 
:aiiu  all  that  "  Uuiea  Domei. 
t  ho  cobU    eaiilj  wUiff  him- 


rrat  people,  and  under  dlff^'ri 
Bitter  beer,  and,  I  bnIi^Fi<. 
re  to  ba  avoidad,  hnt  Ti[iat;iLi 


I'jnice  u  a  nigfnl  siticla !  at  all 
countantlj  aa  ■  boraraKC  under 
he;  beiag  mll.knoim   biooJ- 

'rf  am  for  Held  Olua.— Wbicb 
riam  or  tha  water  P  In  othet- 
Bf  dirty  P  If  ao,  "  Fabor  "  oac 
irj.—F,  C.  DautntTT. 

Qaaatloiu.— Tba  oaie  ia  not 

The  primary  qnaition  wonld  br 
n  each  ot  aafieiaDt  capacity  ta 
T  P  It  10,  tha  IndLcator  iroolil 
laare,  u;  301b.,  wbatber  one  or 
■uig  tha  preaaore  abown  ia  par 
trefore  iodrpandant  of  the  total 

Oat  with  ODS  boiler  the  iadt. 
te  mora,  aa  each  atroke  would 
the  presaara  mors  witb  onn  than 
■r  more  fuel  woald  be  naed  wrth 
1  with  one.  becaaae  theni  wonld 
f  radiation  from  the  brickwork. 
pe«,  and  occaaiouil  (and  more 

iilowinft  off  at  the  TaWea.  Of 
bo  two  boilara.  each  capable  ot 
m  to  allow  cieaaing',  repain.  Ae,. 
termptingtha  work, —.S  ion  a. 
o  aod  Daalell'a  Battary.— 
^>ns  in  the  dimjtion  to  pnt  the 
lla  acrl  tha  lioc  oaUida.     Tha 


QUDBIES. 


r^nfSl.]  —  Butlej  BridBo.  —  Tho  ^atlsmas  who 
procttd  tha  iLbovr-  (mQbiI  au  idb  recpntij  irith  a  tettot  frvT 
ColDotl  Ppilo,  It.!;.  I  omictol  to  obtain  hii  addroai- 
uLIl  he  Idndlj  (onmrf  it  7— J.  K.  P, 

[33838.1— OrauKB  Cutting  Maohlne.— Can  an 
rtador  tall  cie  how  bo  mako  a  maahJn^  tijr  cutdng  orange 

[SasSS.]— Boat  Bull  dins.— Will  Biaa  araatoir  beal 
hmlier  kmdij  fire  air  falTlulnictJopi  and  linai  Eor 

13S8M,]— Buoket  Lift.— We  ham  a  liUn.  bucket  lift 

fanplnRTrcmaDiiaeTOjaTdidovp.  Tlia  pomp  trcea  arq 
7in.  dfaaieMr — ij<,.  lin,  lirKarthiui  tho  wornnw  bairel, 
Wiithjng  to  ehoan  the  bucket  we  conimeDcod  bj  dxmwinf 
the  rodg  and  biidiet  toiWhT,  wlthDot  If ttlne  tbo  water 
sot  at  tha  trm.  Tho  lOoaeqnenoe  waa  imiaaiUBtelT  Uh 
bOL-ket  wu  drawn  up  Into  tha  tnta  and  the  water  ho«ar 

•nnmlair  thn  oiHlan  chain  in  two.  nllowhiE  the  rodg  tt 
f«t1  IwRk.    Will  anj  rearler  explain  hew  thij  pewar  1^ 

ntBI^.]— Biaea  of  Books.— Will  samt  reailer  Vindlj 


rule  that  I  owld  Inni  r    INirhapi  >  iligrt  table  c 
Irni;!!!  nfld  bimth    in  Inchea  conld  bu  giion.— I 

[IjBiVi,]— PainMikic  Oreeuhoius.— What  1 
iH-t  klniTnt  iiaint  tor  tho  Iniiile  And  ontilde  at  ■  i 
tiiiHW-iinoHliito  or  wliiteleail  7— WjLU9ai. 

[.t3A:i7.]— AbaorblnK  the  Heat  Ba^s.-: 
niikkin^  noma  ciiierimcat4  in  a  famace  thiLt  rei 
WKtcFllDf  T£rj  clmclT.  iLnd  Bnd  it  Tnrr  IrTlnir  t^  th^ 


[1  the 


in,  tho  Ijeet;  hut  there 

th"  other,  in  redncias  the  da- 
giTcn  area  of  liao.  Anrthinir 
iMd  in  the  Minotto,  laj-^ra  of 
»T.  papiT  pnlp,  anwduet.  or 
'1;  Dniaitad  to  electrotrpinK. 
al  renietance  ii  lo  smt,  and 
larj  alow.— 8ioM4. 


Stai] 


snlphi 


in ,  Silver.— Theae 

ir  in  tha  air.  from  i 

dean  off  with  nibbing 


EEED  QUEBIES. 


It*i  If  qniriu  wlilch  rmuwi  wun. 
n  l»Hrl«I  in  tku  IM.  and  i/  iMl 
•d  /our  wfrti  afbnrardi.     Wl  trwti 


roni^h,  that  will  rtop  the  heat  mj- 
rD'"°Eoa"r'w^to''hoi(ltho»lntiooP— FoKNicii.'' 
I^SlJna.]— LlehtfnE     Minea    br    BleotrlQitr.— 

Pr^^Tjndnll  (■■I-esion«''in  Swtrleitj,"  pX)  m«Ib, 

Oniininnt,  a  Pole,  at  a.  lerj  mrly  peri™),  aad  thit  th!. 

notion  biu  been  mired  InourdAj. — Veoa. 

_  [31833.]  —  Knuina     Whlatlea.  —  The    latten    ol 

innight  inlo  tha  (liiterent  UDderstaudingi  conTored  bjr  Ih* 

would  ba  gnncrallr  aiteemed.    Porhnp.  "  0.  /  B.^wiU 
mlltrhtfn  BB.-lDn. 

r.TSSlO.]- aantting.  — I  h»T»  Men  n  table  of  two 
cy>lamnH — tba  firht  hoodoil  quotiant.  ttu  socoad  eqairmlnit. 
The  column  oF  quoticnie  bwina  at  '1  uid  ndii  nt  '998 
The  eqairalont  oolnmn  at  •Of.  and  ondu  M  'DBWO.    Tht 


.    The  directluDe  urh 

qiiuticnt  ill  thitt  cQlamdi  and  oppoute  Hud  in  the  neoni^ 

contanta  of  tho  cwk  and  th*  piYidQct  wJI  he  the  nUairo. 
aar  300  wet  +  32-0  bnng  =  8375  or  938 ;  oppaeltc  this  If, 
HiuiTUlent  onlmnn  ii  Ml,  which,  multiplied  hr  100,  tho 
coutent.  =  HI  uUan'  WonM  »nie  nncilliutratn  how  tha 
aboTO  table  ia  coiutructed.mnd  piplain  the  tcrnuqiiotleni 

rrcHH,]- Poliahlnff  Groaa  Qnuned  Top  of  Box 

iui  turned  a  box  about  3lD.  iliameler— tha  wood 

■■.__    ..^..  ._,._.,      .    ._.    ■    I^BBoh. 


-.  .  -  .  weeha,  and  alwan  aadadwitha 

Terr  hiiih  briUianej,  It  la  traa,  but  oat  with  a  r''lB  irlnn 
iBitace,  Uka  to  eiaotarato  tho  dctnt  ot  mj  work.  I  ou. 
dbIj  eaiapare  it  te  the  peal  at  an  onoga  that  hu  baaa 
rubbed  to  lU  fmteet  hnlliancT.    I  Iibto  aiiad  tha  wood, 


it.  I  hitre  uned  plan  et  cork  eonred  with  weal, 
Dotloa.  with  Sae  ttanaali  I  hare  oied  a  hard  plug 
I  lult  pini,  here  prewed  rei;  Ughtlr  aad  I  bare 
id  mtluir  hcarilT.  1  bars  apelini  the  pollab  hi 
,g  to  th,>  rlfTlit  oiilj,  and nlao^  tnmhv aUmannei 
..  .J'.  [  hnro  iivd  mrj  little  polirih,  and  lomaUnKa  a 
gnat  dnl,  rtlU  with  the  aania  antartaoate  mult.  The 
udc  ot  the  hoi  ii  wall  onongli.  1  aead  tliii  with  tha  hope 
ol  being  art  right,  lor  I  am  DlaarlT  wrong  lomewhafa.— 
Fk. 

C3J412J-7aitsiilDB;  Braas  TTnion  Into  Solid 
Lead  (Uatsm.— Oaa  an;  ut  our  mUcriburt  tell  oin 

oiitern  thnt  it  to  Imld  ritrial  or  uClier  iitrnn<-  ucldi.  It  by 
[SiJlS.l— Vuloanito.— WIU  aor  of  jonr  roadera  In- 

IIi:a'i."r.  «     ufo   - 

r33»tt,]— ■ExtomporlainB,— Wsnlol  the  title  ot  n 

ro.<l  «urk  iipoa   eitetnporo  plnying  for   or[[Bniita7— 

[.-13MJ.]-BeB  8alta.-WiU  Mme  one  pleaaa  tell  me 
,iw  to  nuke  H  ulla  tor  tnthing  pnrpoaeeP    Iwiintaa 


1  end,  but  I  conld  uot  mnke  it  ran  true,    ! 
It  tha  (amtjiie  plate  without  boekling  it  P- 


[mstr.l— WUtirortli  Soholuahipi.— latoadhiR 
te  oempeta  lot  a  Wbltworth  aobolarrtlp  nait  nor,  I 
nhould  like  aome  inforautlou  reapaotlaf  tha  won  girea 
thaoonpaUEora  in  tha  "  taaadlemtta  "  praotieal  aiaBaina. 
tion.  The  pnwpeetni  onir  giraa  the  kind  of  work  for  tha 
naa  ol  taoli.— ViBTiaaEiouz. 

rsisifl.]— Btalnlna;  noon  wad  Honae  Bapabs. 
^I  ihonlil  ba  eImI  of  direetloe*  fbr  atalubH  floora,  what 
lantoriali  to  obtain,  and  hew  te  let  to  work.  I  alio  wlah 
Id  wliih  tor  hHp,  (IBO  adrlee  aa  te  hHt 


ba  batter,  aad  la  it  sidA  d< 
[S38l<l.l-Minill«    < 
iiigod  if  nw  of  lonr  no 

-tcwnatian  on  Oa  loU . 

pnt  In  pipca  lir  a  ilaani  let  ia  a  pit  100  tetboau  In  d^ith, 
.1 — L..  .f  pjp„  boing  Itbi.  In  (Uameter,  aad  the  llae  of 
that  I  am  aboot  to  eenaaet  them  to  ii  3«t.  x 

mt,  «».  pmm ""-     " ■--'  ' '-  ' 

tail  I  ihouldCa 

the  beat  thiug  to  proteettham  with,  aad  ^ao  what  adrao. 
tage  ihall  iFun  Of  doing  M>,  ai  tat  ai  realilation  ii  eon- 

[3SSM.J— Boraw  Fropnlaion.—Oonld  aaj  reader 
Mndlr  inPorm  me  tha  rata  et  whiah  ■  rerew-renel  la  pro- 

RUed  proportionate  to  tha  rarolutlonn  ot  the  aorew  P 
r  Initance,  how  rnanr  rerslutioni  will  be  reuiilred  ot  a 
iw,  aar.  lOtt.  In  diamater,  to  propel  a  roMl  one  Bdla. 

,    .,...,._, .j__, dUtiioaee  In  the  renJn- 

ns  hordan  one  time  and 


knd  whether 
inru  U  tba  TC 

the  other  P—1 


[33SS1.]— nitTKta  of  BilTor.— Wanted  a^nplspro- 
«etar  nparaUng  nltrata  of  lilTfr  tram  nitrate  ot  oopper, 
I ai  to prooura Urer ptu«.  DpoaaddhiBnitnteafallTar 

•rnoonL^oranrcoueqacBceappMied, 

lias  II  Boma  the  iouition  beoiBM  «  a  ttao- 


■oae  toproourai 
todUUledwatw 
but  attviti    " 
parent  idnki 
lunligbt  it 


_.  --iplanatlou  raqnaaM. 
Unfile,  aa  clean  u  pebble, 
elation  were  portactlj  cl«i 


is  rtqnaCad  he  wiD  oc 


[33852.]— Cantriftutal  Pump.— In  looking  orar  tte 
rtiale  "Pnmp"  in   '^  Tonlinaon'a   qrolopMlk,"  i!iib< 


seellant  article  conalndad  id  the  tOUewiag  wOida  : 
ceutrirugal  pump  ia  alao  a  uaefal  aidjanat  to  a 
-whael.  to  ualft  in  kee^ug  It  at  work  br  leturnlns 
.  ,..  .ion  ot  the  water  when  the  lapplr  la  ahort."  To  ba 
nKtnl  in  •oeb  a  caae  It  mart  letorn  a  gnater  quantl^  of 
than  that  nqnlied  to  operate  It,  iind«  if  ao,  then  it 
are  the  prlndpla  ot  a  pmatul  Motion  i  but  in  the 
I  ot  tba  artlele  It  la  ramarvad  that  whan  uort  effH^ 
le  contrifunJ  pumn  jMda  a  dntr  ot  70  per  eait., 
beliere  the  beat  watar-wbaala  onlr  riald  a  dntr  of 
7D  percent.,  aa  that  tha  oeatrifanl  pamp.  drirea 

8  a  water-whaal,  wonld  not  ba  ablate  rttanmiva  tbui 
parcaut.ofthewatar  required  to  drlre  it,  ao  that  in. 
tlaul  ot  belng"Buafal  adjunst "  It  would  he  toand  to 
be  a  wono  *i*aw  uaaliH  inownbranee.  It  It  panibla  *^^t 
in  emlnantlr  eotentida  man  like  Hr.  Toallaaon  nallr 
beliared  t^  pomp  to  be  "  a  naetul  ad|inu}t."  or  are  wa  to 
sard  the  aentanoe  aa  mother  cnrioailT  ot  Utentore  P— 
■TH.  B. 

[33853.]— Horae-atkoe  Eleotn><maj(Tiet.— With  a 
giren  length  and  tlae  of  wire,  whieh  at  lEetbrae  follow- 
ing methuda  ot  odling  it  around  the  aoft  Iron  core  will 
'  he  biet  rfaolta  aa  to  lifting  power,  tho  hattarr  oar- 
1  all  CMC!  being  the  nmar  lat.  To  dleMbata  tba 
enlr  froai  one  poU  tothaolhai  aa  in  tba  "  Bashi 


ilaee  alt  the  wire.  In  tho  torm  of  one  ihort  rnl,  hnlt-war 
letwean  tba  polea.— W.  H.  U. 

[TM-U.]- Kaffnetlnn.- U  br  tha  rlbmtioa  of  the 
.Haphnur™  er  armatura  in  fnnt  ot  a  bar  aiaicnet,  aa  lb 
Iha  Ball  tnamlttlag  telapbiaie,  the  iatenaitr  ot  tho 
'  iam  la  aaaaad  to  rarr  or  fluotaato  rapldlr,  no  aa  to 
m  nndnlatorr  snrreut  in  a  reel  ot  wire  en  tba  pide 
t  anuaiura*  would  a  fBal  plaead  on  tha  other  or 
eodof  tbamagaatheabnllarlr  aSeotadr  lam 
Itat  Muaa  *««M  tba  eptaioa  that  the  rihratloa  of 
latoie  baa  a  dlnet  latuanoa  on  tha  ooU,  and  la  an 
n  oianat  In  Indnning  tha  onrrant.  But  patting 
set  inflnenee  ailde,  la  a  ruid  rariatioai  or  fluctob 

tba  intanaltj  ot  magnotlaa  at  one  and  or  pole 

attendHl  br  aa  unme^ate  corrtapondiog  rariatinn  at  tho 
other  pole  and  to  the  aama  dggrae  P—W.  H,  B. 

r338».]  —  Tli0nn»«lootilo  Oenerator.  —  Can 
inr  corrcapoudeut  giro  nartioulan  ot  H.  Glamond'a 
thtTmo4laDtrio  genarator  ?  I  baUara  one  wu  ahown  at 
the  Laeda  Eihlbitlan  in  1S7S  or  '70,  and  wh  btated  to  ba 
inpable  ot  prododug  cnrronU  ot  high  taniloii  or  ot  quan- 

tii/.-w.  a.  B. 

[338U.]— Currlera'  Dabbln.— Will  Mime  reader  at 
■im'dnbhinP- J.  D. 

[3ISS7.]— BkeletOQ  Fenu.— Will  name  one  pleaao 
ikaletun  leavce  br  the  rhliride  ol  line  proetaa  P    I  want 

[ItH-iS. ]— Lowering  Tone  of  Bell.— How  <mn  I 
tower  the  tone  ul  il  cuioiuDn  lirau  roam-ball  t— J.  Kiai- 

[a»5n,]— Ttmina  Fork.— ira  aU  tnnhig  fotka  the 
sameor ■'^concert pllobf-W.  A.  B. 

[XMO.]— MaRnetio  mtsn.— Can  anr  ot  "oen" 
iT^re  me  a  dcKription  at  a  maguetla  liter  P— J.  Jl.  Uaa- 
raaa,  Kje, 

[3S8i:i.]-Ob}eob.«lBa«  Of  TelaaiMp«.-I  hare 
had  a  amall  threadraw  telaoope  br  DoUond  glran  ma, 
kmt  aomethiiig  is  wrong  wl^  the  objeot^laai,  whieU  con- 
Aitt  ot  twn  doable  oonm  leaaoe  Irlng  looMlr  oa  aaah 
ntiier  in  their  had.  Can  anr  ot  rour  readora  adriso  me 
liow  10  pat  it  right  P- WaLL*>i. 

1^33082.]— HI  zed  Chtaea  liar  Lantnri.— I  pro- 
--■"-  -— -'(bawwiUi  tha  mind  waa. — ' •* 
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i.M,lgT& 


141th  dt » Inah.  TUl  fooa  pntetlad  bu  ar  whatbw 
th*  bun  mild  lnbiv>  Binwk  to«Ut«B  Um  Urn  I^ 
uid  vhtthor  tb*  *n>B(NMBt  ««sld  ba  k  mla  ona  F— L. 

rsno.]— ^parant  DWarcanoB  of  tha  Btai'M 
Xm-WDl  lUM  MimtiAo  agnHpoiidiBt  [bIdtb  w  to 
what  tba  apmnnt  dliaiiiiiiia  of  nn  In  what  an  pon- 
kilT  oalM  Janb-i  ladden  k  dw  r  J  nuaa  tka  iffHt  pro- 
dwad  br  a  bnak  ot  iBMUaa  UicMvk  >  f«B«naif  BloBded 
■ky  t  a  Bi°**  piotnnaqa*  aflnt  !•  pndnaH  I7  Iha 
■poHBit  dinffooa  of  njm,  I  laj  appanat,  (or  It  aao- 
— '  <4  nail  aluMih  It  apptan  ml  m  ua  nm  mold  gm, 
ma,  nntlM  rva.  8UU  It  fa  diOaall  to  parali 
ItafwraU  allonuM  tar  pw*pMitiT«.  *a,  tluit  tha 


SlnothaTlBrnB^at  eonadaiiM  In  Ua , 

tecna  s  putoanhlB  with  B,  [« tha  Fsrpoaa  ot  d>T«ki^ag 
an  InnntlaB.  B  ]•  a  iMpliit  panaaT  mlr.  baliif  no 
•iqrtaam,  and  hai  narar  jat  d| — '  *■-  — ■—■-'- 
vapan;  aonaiciagatl*  Aluu  baao 
•nrfthlw.    A  haa  dnotad  H  Taai 

TartJoB ;  In  baa  »at  with  iBMWili , , 

bat  baa  at  UK  nuaaadtd  In  ptadnolBg  ■  pataot  of  br 
greater  nloa  tliaa  at  flnt  aatkilpatad,  nod  el  UaBOhbg 
ttia  auoa  adTajiUcaoiulx.  DaitBCthatlMaalBnnrtalBtj, 

SlOrea  ol  Blrmnutaiieaa  ba  wai  atwdutalj  obUsad  to 
nnei  b>U  nf  aU  ca^  p^.  bnt  had  iu>  ld«  at  atartlni 
ha  wgnldbaiiaUBlniBBtadDiOi  bat  tha  total  Uabllitlaa 
at  tbat  tima  w«r«  u  naoh  aa  3|  tliBM  tnattr  than  ouh 
bnndbr  B  (that  la  iaolndliignlaa  of  h<a  own  •errloea, 
wfalob  ba  raokoned  at  two^hudi  of  tb«  adaiy  ha  cmieiTDd 
in  hli  laat  titoation).  Altar  tha  nuoeaa  waa  proTad  A 
look  ont  tonlgD  pataati,  bat  flndini  that  B  aipootad 
■bara  In  laaia  acraad  to  throw  tham  into  oonunoa  part- 
BaaUp.    Binos  that  data  B  baa  paid  u  anmnt  Miual  to 


balp  an  amataor.  At  prfent  1  thLob  of  nupandlQ 
with  tUk,  with  tha  wini  dipping  into  a  onp  and  rln 
marcnrr.  Oonld  FdunnLt  •  ptndalnin  siparimBU 
nado  at  horns  with  a  atook  waight  and  10  or  U  tH 
wlref  IdoBOtwBDttoiurktlw  roalUltwonld  bco 
n««.-)[.  U.  B. 

raw*.]  —  jPbotoj 


nu  at  TarW  agramant,  bat  dog  to  bo  huilt  ol  A'l, 

who  waa  Buknu  Ron  Snt  lor  tb«  agnanent  to  bg  bi 
writing.  It  li  rvgnind,  thanfoia,  to  fli  dadidtalr  tha 
pmportian  of  the  two  ahacea  ralatlralr  to  laob  other  In 
iDuh  a  wa/  aa  an  be  emuiderod  fair  to  taeh  partT.  and 
Ontalde  opinion  will  be  Terj  gntahillj  n — '—'  *—     * 


'feS 


. ., htadea 

in  aula  wbloh  !•  oftan  <f  or  sun  with  the  perpandi- 

uf  Blrar  roweraaontha  otharbaDdfkau  thairaqnjte 

TaQeaL  and  thii  Henu  the  proper  poalUoD  lor  effeoc.    I 
hare  not  noiloed  that  tha  ronghnaaa  or  lokDotbibeae  of  the 
watat  ha*  anjthlDg  to  do  witb  It.— Oiraoa. 
C8SMB.]-l,lftlllK.~I  ibtU  aateem  it  ■  f aTOar  1(  lonie 

' — "• '—  will  Intorm  me  liow  to  make,  at 

'jr  prmotUinv  lifting,  »  M  to  ba 

.  -^^ .joreuad  a  ultleat  a  tioiB,  aiid 

uapTerjUltlenxnnf— L.  J.  Jotbkii. 
[3aM7.1-Pataat  LairQ,iiBBUoE 
■  naoUM  flndi  that  ooa  •(  the  per' 
honnr,  ta  not  iHloded  fai  hit  pi 


re  the  weight  in 


wai  HilaaaBntlT 
dptaofabaaooa 


babl*  amldmi 
tha  lattar  pab 


though  tha  prinol, _„ 

taputolanoldaBdl^aad  ^tant.    WbaClitbaU' 

C33U8.]— Dobtor  Abroad.— A  panna  haTisg 
traatadadabtwithmatothauBannCof  elSodd  haa 
«D*  to  Franca  or  Balginin— tha  UtUr  plaoe,  I  t 
How  nan  I  raoorer  tUi  P    Tha  panon  ia  able  topaj 


[S38aB,]-Tr»Bpa«Hor».-Two 

malng  mr  earn  Bald,  and  whan  itopped  nfnted  to  par 
lor  tha  daanige  or  glra  their  addreiaea,  aarlng  that  tDa; 
were  not  licallj  boaiid  10,  and  that  I  oonld  not  detain 
tham.    Banliwnmadf  P— flDianiFAHiin. 

Jt387D.]— Forve.— WUl  anr  one  loform  me  whether  an 
inaiT  Ibcge  Rre  (bla^aaillh'i)  ean  ba  emutnoted  foaa 
to  ooBaama  part  of  Ita  own  enoke  r  Tour  oorreapoadent 
Mng  the  owMT  ol  a  bla^nith'i  forge  haa  noeltad  notia 

*"'~  * *  "'  ""  '"  """  effect  that  the  fire-plaoe 

to  eonaame  tlie  imoie  aa 


rssni-l— Fabbia  fltODai.— Wtn  nme  feOow-readar 
taflmaiibatiitbaeompsdtkra  (ahem^altf)  at  tfaeamall, 
HDOOth,  wblta  pabbia  (tonaa  wUoh  anfoand  Id  graval 
mutt  Aabemlnal  aaaijriawonld  ba  miuh  eateamed.— 
W.P. 

[■8873.]— Fanoratta  Braplsos.— Orn  anj  one  tell 
n*  haw  to  oalonlate  the  power  of  the  aqoltaleat  lana  of  a 
poaaratiii  t]>*ple(iB.— LlOET. 

[13874.]— Ijightntiis  Condnotor.— Oan  any  raider 
tul  me  tAa  beat  and  obeapeit  mj  to  make  and  applj  a 
lightning  condnotor  to  a  amall  honie  on  a  lawn  mth  a 
luge  tree  Id  troatuiduiotberU  eldar— H.  W.  W. 

[33875.1— Spiders'  LioBS.- f  ihonld  ba  *«rj  mnob 
DUlind  lor  a  little  infanutioa  regaiding  the  '^ipider- 
line?-  emplojed  bj  aaCronomera.  An  they  artl&cM  or 
portioua  o(  a  ipider'i  webf      It  the  latter  what  apedaa 

[SS87S.]-'&adIar'a  Telemater.— Can  aaj  one  tall 
ma  what  eort  of  an  InitrBmaat  BedleCi  telamalar  ia  T—X. 

[83877.1— Hlarophoiia  for  Doafaeaa.- 1  haie  ■ 
Inand  who  la  lerr  dMt,  and  1  ihoBld  like  lo  make  a  rnion- 
pbona  «hioh  oonid  ba  plaead  on  the  table  or  mantelplaix 
that  wonld  manltr  tha  roloa  •aOoiantlT  lor  bim  to  Mar 
tbroagb  a  telephone  tha  eonTenation  tut  waa  gi^ng  on 
iDthatoon.  It  anj  one  would  aaj  H  nob  a  thing  can  be 
made,  and  bow  to  make  It,  ha  wonid  eonter  a  great  boon 
tothoae  ainrilul}' amMed.  Mt  friend  oan  hear  tfaroogh 
an  ordinary  itnng  talaphone,  but  that  ia  at  ao  oee  tor 
heortngtliageDeraToonTenation.- W,  D. 

[33878,1- Bleotrical  Indicator  to  '.Show  tha 

Botatloa  of  the  JL  arth.— In  No.  0B7.  p.  SIB.  ther*  ia 
a  deeoriplion  Df  the  abore  amohine,  and  aa  I  am  thinking 
of  maklna  one  I  ihonld  be  Eiaatlr  obliged  to  aa^  of  our 
rMden  who  woold  give  me  tbe  aiie  and  weigbt  of  wheeU 
>■)  cl  wire  aa]  magneto,  and  any  other  hian  that  would 


.-  ..___  _,..  it  any  wu  of  doatorhv  the 

ao  that  it  will  not  float  off  the  flatnt  when 

iblng  tha  flnlthad  pMnn,  oaoting  grant  anBOTaiwaP 
_  nannthot  albnmen  la  a  weak  lolatkra  Boated  onr 
the  plotaa  btfon  ooatlng  ia  a  noedy.  bat  thia  woold  not 
pay  tbe  bhoCdfrapber,  who  prodDc?et  a  plotnre  on  glaia, 
withfiamt^  to.,  tor  td.— Huncw. 

nSBStt.l— Ii.  uid  H.W.  Bnsliiea.— GoDld  "  Itnax" 
teO  me  bow  It  it  that  the  Helrelljn,  Prudent,  and 
Dndalna  are  at  the  aome  olan  aa  the  Tamerlane,  Laolfer. 
to,  at  tbe  Helnllyn,  Prealdent,  and  Dndolna  hare  got 
lalaed  flrahom  aad  look  tafaty-nlTaa,  with  hroaa  oonn, 
bnt  lamnotqaita  eartaln  about  tha  Dnedalna  baring  tha 
look-nlra :  and  tha  Heliellyn  and  Praiident  hare  lome- 
tblag,  n  rdTo,  I  npnoat,  bttwMn  the  dome  and  aoMl' 
TolTfc  Whatiiltr  Tbe  other  morning  I  taw  a  7ft.  Sin. 
tbvla,  Ho.  al,  bat  I  ooold  not  make  out  whottiar  Iha 

1  waa  ?hoaphorai  r-  " "--'-■  •" ■■ 

Kparia"  lay  whlnh ,._ _ 

tba  John  Bomtbottom.  and  what  number  ia  it 


ittiQi  it  up  the  centre,  aa  per  mi«h  akalch  sn- 

it  It  up,  tho  befft  lort  of  iteering,  and  handle, 
onld  iiao  be  greatly  obliged  for  Information  h 
lioyole  can  be  painted,  the  beat  tort  of  point  to 


ia  poUih  a  bicyole  oil  bright.  ~  H 
futeualoD  tdthotoTkl    In  (, 


Lt  AsttanflnnCbA, 

rssaairas 

~  nsaB7.]-lIacnata  BlMitarta  BslL-I  b*  tat 
aailaawiariag  to  mofeaa^uU  iliiililii  TiiH  iim^^ 
Zaul'i  patent,  bat  I  ha*«  only  taaoaafM  laplMh 
TttytalBteettaandoBtrftliabdl  OaaMyi/yivw 
napondenti  glr*  ut  latematlm  oa  tha  fiiliieiii  litfcl 
— L  Will  any  good  lott  Bwadtab  fi^  At  Ik  tta^mL 
or  mart  tha Irm  bt  ipeeUIy  prtvandt  If  n.  IWM. 
r    E.  Doei  it  Hkn  any  Sammmm  at  wIM^ 


i-mmpUahed  P    Aaraothartfa 

I  roloed  by  a — flxx  Foot^ 
[33890.]- Am sriaaii  S-Day  Strtklnc  OlMk- 
faking  to  Pleoei,  Ao.— I  wonld   h«*  enna  r 
aknaw&l«nienti  lo-W.J.O.,"  p.«ll|  •'O.J.S,'! 
Sa ;    "  Beoondi'    Prootleal  Watohaukar,"  p.  S/,  a. 

repUoe  to  my  vvj,  h  . 
(Shoaling  matar)^ II  f" 
ihoied  It   fa   Utt.  t  J    '  - 


■etting  it  g^l 

lod  the  wit«h  ana  w-^^  ^■-->>  »-  — -^  — «- 
plaoing  the  pandnlnm  in  tho  alit  of  tha  hlMt  pllkdit 
It  wbrki,  had  gifea  the  braaa  a  bita  with  In^i^d 
broken  the  paodalam  ollibort.  Inataadotwmilb 
face  at  before,  ha  had  andaaTwnad  to  make  ithaat 
tin.  nm  of  (in.  thidi  mabagany  with  eoora  '  '  ~ 
long )  opd  flnally  I  ditoowad  that  the  }mA  1 


1338S2.]— tiaaoarjcdini.- Willrome  feUaw  lorer  of 
uicnoebelp  me  ont  of  the  f  oUowiog  difflcnltlee  P — I  ho^ 


jm  well  acquaints  with  thi 

natiool  part  of  tba  inbjeot,  hot  God  mjaelf  nnahla  to  got 
a  inflkiienUy  oorrect  tphericol  lorfoee  on  my  aliiiit 
I  biTe  ground  the  toolg  together  with  emerr  of  different 
Bueneaaea-nnd  groand  tbe  lent— wbloh.  by  the  bye,  I>  of 
the  tamo  diameter  aa  tho  toole — oo  the  toola  with  degreee 
of  emery,  tbe  lait  being  lo  fine  thbt  an  honr'i  grinding 
woold  not  eftaea  the  trial  poliah  oF  aboit  lln.  of  tbe  inr- 
. J.  _j.>,  .  U..1.  V.,,  „»  ^;,^v  -o.erad  with  ronje, 

iteudi  gradually  to 
lajye  eoongb.  aad 
—  off  tbe  tool  la 


-_ ihelwkiiaaftb 

^poeubledlrectionibytba  eoara*  *ia.(b«id«l 
in  hatoDlng  the  oloi*  to  ita  oaae  again.  WiU.  wi» 
fortnnata  olock  ia  dlrty^  and  clocg^  with  Ebaa-'  '' 

sr; 

[tbadHtb 


Woold 


j1iI%.  a?" 

[338B1.1— Oermaa    Hualoal 


l*»atual     WolehBite.  - 

aloal  PobUoatloiL-aa  I 
I  tkeel  O^mon  moHcal  j^A  I  -. 
and  how  I  tuaahnbilt  t 


MydilBcnlty  ia  thl»!  I  al> 
manon  in  tha  middle  of  th. 

that  theedgeaof  the  lena  — , .._  —  —  „^  ,„ 

elithlng  P    And  yet,  if  il  it  iWMible  to  Rrind  two  braoi 
)la  of  tha  Ame  dLam«t«r  to  a  trno  apWicoi  form,  it 
Bboold  be  equally  poiiible  to  polith  a  glaia  of  the  loma 


the  tool  with  )Id 


le  figure.    It  ia  the  lo 


In  working  with  ana  itrotea  the  centre  It  olwiji  beliv 
ground,  whilat  the  edgea  altarnataly  taoope  t  But  thla 
■aeaia  an  tninrmouBtaUa  otiataole  to  the  attainment  of  a 
true  nrfaoe  at  all.  Pleiue  kindly  t«U  me  the  way  tha 
pmoUooI  optlolana  prateed  t    la  It  poealble  to  griod  gloai 


pollihedP— PoLiimn. 

[JSS83.]-L,fnuid  Am; 
Iilqaor.— Wllfsny  revler 


DO  toni  gat  liquor  P— it.  T. 


ill  me  what  kind  of  o 


poilih  a  pinijni,  and  he 


mfdalii,  libs  the  »ta  of  1 


•    Hadalo.— Would 


■nooaedtd  n 


3t  to  having  troDipfireot  or  greaay-looklag  ipott  In 
which  npoil  tham  rery  much.  Hy  beat  apedmana 
eoldedlT  good,  bat  form  amall  proportion  of  the 


[  hope  no  one  will  ooever  thia  by  telling  me  how  they 
'  thlok  thiy  might  be  done."  but  I  ahall  bt  muih  obllgM 
a  any  one  who  will  toll  me  how  they  ore  dona.— O.  J.  U. 


[S38»a.]-v«i 

ftoLisB  CoTuna. 
[33803.]— Pioaolo.—Wm  any  nuufaml  iwdtr  Maa 
nawtalobli  tha baat  tutor  forpiooola  for  ShayiP  laita 
pkBOlo  tuned  to  ony  putlcalar  key  uotaf    Ala'    '  '^" 
by  moriig  the  corl^  I  oan  alter  Uu  pltoh  t—J. 

r-vs, , 


that  dale  nntU  July  lltLai  it  fiBaliutU  that  MM 
tha  aun  will  daaaind  IT  below  tha  northan  boria  i 
midnight.  {EaauiR  MaoBJiaic,  HtbMl  p.38C|  Wi 
any  of  yonr  wrreapondonti  Undly  lobirm  me  what  n  d 
leoit  dutonoa  betow  tbe  horlaon  of  tba  mm  at  Bidajil 
duHni  tUt  partod,  and  when  f    Is  Ho.  —       "  ' 

■paoka  of  Oia  borln ■  " ■-' — ' 

lory.    Woold  the  i 


(SSaM.l-Beal  NiKht.— In  Ho.  60^  p.  Ut^  «tl^4 

■ "TherewillbtnoraalnliSt  afciv--— —^ 

rdeKieBd>lB°bek>w  tfbariwB - 


atpotat  tha  taa  lonl.  ar  at  ah* 

,  -JT  parhopo  baOdlBfa  or  aitw*lB> 

equalUim  of  the  aurlaeaot  thanaaBd  lantt  laliitei  nik 
what  woold  be  the  horlioB  oa  rtlU  watar.-J.  L.  K.  d. 
[S38B».1-aom«nt.-irai  aw aaoMlia wU a pil 

[338»«.1-FoIlahinB  HarblB.-!  bnka  a  ^rtb 
oUmneybnumantlbe  other  du.  AftK  f  mWlg  It  I 
found  that  tha  edgai  war*  Dot  paiftotly  Saak,  H  I  talM 
thamdowntrue.  Win auy i«aa»  M^ly  tri  »  Ita fc 
rwtoro  the  poUih  r-J.  L.  B.  a. 

[33807.1— Oaaa9riaa.—Itaa*aajaanfvBaiTABtib 
old,  wbiob  already  bMtaa  to  ehirp  aj  lAhlU  of  ' 

unlau  it  li  langht  by  balai  pUead  wttb  aa  dte  IM  ah 
cinaingwall.  Ii  thla  to?  Aad  If  I  bb  gat  an  ifgmta. 
nity— not  a  lery  eaay  motf  ot  pla«>^  ttfalbaa^tW 
or  another  bird,  irhot  ia  the  bmt  oga  ok  iriUth  to  daa  I- 

[wtaOB]-Tlro  FaataninK.- 
aiT*  a  iketeh  of  Hr.  EoaelBWikJ 
haa  bean  taileit  and  prored   by 
Oermuy.  giviog  the  aatnal  nault  ol  unu  leiti  aai  i 
perimanta.  nod  thq  mttliod    adopted  la  pnribg  tk 

[33aw,]-AuxiUar7  8t*aia  VaBB«la.-WiII » 
render  po*>et'<tn«  eiperienoa  In  aath  naltiii  tin 
aniverthe  following  queilionir  b thtca  at tniaBV 
likely  lo  b<^,  »a  iDsreoaing  deaaad  lug  nnmUaiT  iM 
yaohUud  ruiela,  ajid  will  the  tatwaeattaltoroam 
he  nutted,  or  a  there  a  tendnoy  to  da  any  with  uih 
pownr  P  Dooi  eha  propeller  muoh  lalaid  ntaab  *k 
nndar  Kilouly,  and  la  tbit  ooniUarad  a  ^rtUr  i<  a* 
importanoeP  What  numbv  ot  bladtt  Bad  taalf^ 
pellerginithebigheatntaof  ivaadf— X,  & 
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sPHznz. 


ometfd, )— The  dilMmwe  latautt  tbt  Iq 
>  ptime  nantwn  ii  difliiblt  bj  Si. 
lOTTMlld.)— Pnn  that 

»        "   ^  (m."  +  1)" 


luta 


tuorttaaUitr 

tut  !•  ths  equ 

").— D,  J.  H. 

>■  Hiiiht  ot  tm  siraatar  Mntora  nt  iq 

K  k  eainiiKin  cibord  (c),  ua  u  3  :  1 )  ■ 


777.-It  V  i  imuA»f  ,/'j.'^  » 1*  ""ailj  wm  bj 

.     ^  »         >.i.»>-1tti. 

rUdi  faranl*,  ituttsc  trom  n,  -  tu.  •>,  rlni  ne- 
mwlriilr  Ui;  Ut.  Ae.  KipaadlBi  vj  tha  biBODiial  thaomii 
-'"I  mnd  3d«  of  Uia  UntUy 

\T+^^  t'      4(1  +  ^)1 

*hai«  •■,  Of.  A«.,  M*  known  onutaiit  eo-gOolaiti.  Bvws 

-..-o^nj-... 

iliiu  obUlBlng  »  nanritMit  Krlea  tor  tha  ]irepa«d  inUi. 
fT«l  which  our  pnoAnt  powan  -'  — *^— --'— ^ 


lo  tb*  iplnl  whoH  lao^  b 


:  AO  =  DB  ;  ABort*  =  E  so;  wbtBM  tl 
I  b  >  pukboU.— L.  S. 


la  roots  witb  >  coatnuj  ilgn.    Lat  y  a  L ,  t 
"  0,  bUBtiotlHiiunat  the  moM  ■  0,  bnt 
t     —1^0  itra  tha  rooiprooaU  df  tha  roob 
=  a    Tbararon,  b).—}.  F.  W. 
Oln  aqniitloa 

hapatlBlolkafDcn- 

he  iolBtlott  i>  abTlinu.— A>i»i. 

I<c       ^  1  10+- 

H  + io.  =  ioj  ,=  vss-fc    Taiwrooi 

tba  mbon  eoatliiBad  rrutloa,  wa  oet  immml' 
1     _10      21      1»       "1      . 

1 '  11 '  IS  ■  m  ■   i« ' 

*th«T>lBaof  IhehHtloB— that  li.ot  t/gi  - 

^me  ■  and  ^  ■»  roeta  of>'-ai-t-  h  =  Q 
la  wtUfled  br  wricing  .  or  e  for  i. 

Bj  RibitnatlDa  <■■  -  B*  —  i  (•  ~  ^}  -  0. 

-.  H  the  tqnMlon  ii  not  a  perfeot  aqnara 

-  -  fl  =  o. 

ihaUlDUo;  In  ■•  -  I  ■  +  b  K  0,  wa  hare 

-■-(-  +  P)*  +  fc  =  Oor.fl  =  b. 

I^'0b*rootiof  ^- t  ■  +  s. 

Then  ■+  fl  =  *,  .^  =  J, 


'.•ilI«miHlMH»aaiha>iUhiiiUrMll«aaBDnoi 
^thi  Kmuu  llM>a«w,  11.  PHJiinh  itirH.  OnmI 


■too   do  not  aoabla  ni  to  eihibit  in  a  ILnita  U 


Lnun,  767,  7M,  7«.  771.  773,  773 ;  Janu 
i.  787,  788,  768.  771,7731  H.J.  W.  B., 


ttOTTCI  TO    ODrnKESTOKDnil. 

B.  r.  J.— Y«r  aolntlcni  to  iS7  I*  qnite  oomot.  It  h 
battar  to  giTa  all  BUok**  detaDeaa,  thontfa  wa  do  noC 
alwaj>a  do  ao  on  aeooiiBt  of  the  ipaoe  Uuj  wonld  oocapr. 


'■  BVoatlon  wboas 


•>  «•  »  1». 


HomoKMiMiu  Out  Bt*«I— Tha  dlienuiona  of 
QantioTBDd  EnTsrl«,  npoo  tha  iDflaanceof  nlidniu 
in  iron,  havs  led  to  &  apaoial  inTaatigaUon  hj  F. 
"ann,    who  findg  that  a  Terr  amall  qnantitj  of 

ieinm  offara  tha  beat  protatstioo  aitaiiut  tha  nndaa 

oridation  of  tha  oarban.  Bod  tha  oauMqnant  nnda. 
Binbla  prodnotioB  of  jraa  and  Uiitan.  whish  uitar> 
tara  with  the  eoliditj  and  homogaoaitr  of  itaal, 

An  EvarlBBting  Flbre.—tJniall  quantitivg  of  a 
Daw  Tnrietr  of  fibre  are  reeeiTed  in  Englaiid  from 
time  to  time  for  wbieb  a  g-reat  dcmnnil  ia  \\te\j  to 
arise  if  ite  prodaction  on  a  laffioipatly  tsria 
Bcale  can  be  relied  Dpan.  It  is  the  proiluce  of  a 
variety  of  aloe  raid  to  be  pKuliai  to  Maaritian. 
or  which,  nt  an)-  rtXe,  ktowi  in  abundanFe  in  that 
island,  and  Irooi  tha  leavea  of  which  lon^  fibrous 
thrBBd*  of  pmuHht  tenacity  and  pliabilitf  am 
Fitracted.  The  leaves  arc  aimpty  crushed,  and  do 
not  rcqair«  to  undereo  the  complicated  proaesaea 
ncceeMfy  for  prcpiring  hemp  or  flai,  so  thnt  the  cost 
of  labour  ii  Kteatly  rertaced.     Threads  aod  ropes 

anj  known'material  of  similiii  kind.  One  it  the 
propertiea  of  ths  material  ia  that  it  ii  balisved  to 
be  fr«a  from  the  liability  to  rot,  wtush  diBnoteriaei 
bU  other  fibres  when  eipoaad  to  tba  action  of  Btlt 
water.  If  this  shonld  proTe  toba  tiwoanit  wontd 
be  inTalnable  for  the  mannfBctnra  af  ahipa*  lisiring 
and  for  similar  pnrpeaaa.  Wa  balia*a  tha  Bbre 
refernd  to  ia  known  M  Manritina  hamp,  bnt  wa 
hSTa  raaMn  to  doubt  whether  it  ia  eqnal  to  ooir,  to 
nr  noihinK  of  bdns  everiaatins. 


AHSWBRS  TO  COBKSSFOHDEITTS. 


L  Wrlta  OB  ona  aide  of  Iba  W^^^t* 


_     .  LVDC   MM  |Mp^  flWJ.BKB  fBB  «CVr« 

Ml  tor  Ulnatoatlnia  on  aifarati  |ilaaaa  of  pai».  I.  Pnt 
tfttia  to  quriaa,  and  who  •oanrlat  sBaAas  pat  tlN 
anmban  at  wia  M  ttatUtaaef  tba  narkatawbkklka 
rapUMHlar.  S.  So ohaifa  <a  nada &r taawtiit laMn. 
■nwiM.!*  repttaa.  1.  OnMnUMtevw  VMdai.  w 
npUMannotlnagrtad.  a.  Bo  q— Han  aAjarior  aaaaa. 
doB  oc  adanUio  tofonatloB  b  auwaal  SraB^tW 


Uaa.-T.  BanML-H.  ?.Mllaa-Laa  a(„  _ 

— afngtr  and  Oo.—UnlTanih  Oolk«a,  BristoL- 
"tanlay.— Hilo,— J.  Brtegi.— Oeeflhui.— PRuung  Pi 

-F.  «.  BhaarHK.-T.  B.  J.7J.  K.  P.— OldP 


Onthbarl.— A.  Xonac  GacdaalM.— Onnaa.- 
Bnbber.— Ink.— D.    B.— W.  B.  B.— Vlaaa 

B.  Ii.  t.— etin.  o.G.— r       -    -    -  -    - 

3ttota».— All "     " 
J»aVan       ' 
L.  B.  y. 


Ballaid.— H.  STlI— 


Ipha;  .  _ _ _. 

Da  Tane.— ianoa  Otarka.— H.  Dammlw.— A.  B.  a  D.— 
■-''»^-0-H-^--jg'j--W.Pryar.-iralfcar.— 

Brother.— Tiiv   Rook.— J.  8taila.-0cdlnaW— Taaic 
,.__,..-,.     «.-..„      "-■-imaar.-P.  B.  A..  S.-TIB. 

Clar.— Boanlkoa.— AxthBT 
J.KUnaaodSoa.-Oi    " 

W.W.  B.— Olaaaow.— , — _    __ 

— Va  Sntor.— B.  &.  T.,  Indhk— Labor  Onmla  Tlndt. 
— Fna.W.  B.— Ja^-of-AU-Tradat.— Daudia  mavoBt. 
— W.  W.  C— W.  B.  TrBaka.- Z.— WonUbalonBtar^ 
Chan.— F.  UorcdL— QBartit.— hat  ABfUaa. 
B.  PuBB.  (Blmlphida  ol  aarboo  ia  munlHtnnl  tar 
paaalBi  tha  npoor  ot  anlphnr  onr  nd-hot  ooka.  It  ia 
a  very  volaUla  and  hHaniniahla  Uqald,  landy  niad  br 
pnrpoaea  of  indottry.  It  oan  ba  obtaiMd  ofaMtt  Mlkia 
of  ehamleala,  bnt  aa  It  ^vat  off  a  nponr  wUob  b  wy 
DBpleaaaot,  it  not  poiaoaon*.  yon  Md  battar  get  aaBB 
— '— '  ■-  "'■-  paiaAn  oil  by  tha  tt — '-"     "" —  ' ' 


posed  to  adopt.   Tba  p< 

tWoflookaboBtit— parfoBtlyl««ltliBL._.  , , 

we  leol  at  praaat  hairdly  Jnttnad  In  UTartiibw  tha 
affair  gntb  by  Inaarttu  Tonr  qnaiy.)- WnaJtw* 
caairr.  (Tha  qnertat  naked  bow  to  pat  tua  on  wttkeat 
a  maoiiine.)— J.  W.  (In  reply  to  yeor  aaooBd  qaacy— 
DO.)-lt.  DOTBB.  (SooBBdoiMa  tba  lain  fcotaitaiad 
bi  yam  lellar,  bat  tba  qneatlon  altar  an  ia— "Win  It 
Day"  t  The  lattara  yon  refer  to  are  a  review  of  tha 
variona known  BjBlan.aadoeDnp]rall  tba  ipBoawa  oaB 
danta  to  tha  aabjaet  at  praaani)-;.  B.  (Wa  do  D0« 
know ;  perhaps  yon  eao  net  aotaa  iBtonaatloa  tron  ths 
apiDt^enaral  for  the  oolony,  whoaa  d&cb  la  at  7,  Waat- 
minster  Chamben,  London,  S.W.)— Daaiaa.  (Au  tt 
the  Art  Bohoali ;  thair  addnaaa  are  glvao  in  tiwP.O. 
Directory.  Tha  maetar  will  raoamBMud  hooka.)— O.J. 
BoRsiB.  (AU  will  ptobably  r^dy  to  tha  same  effnfc 
and  very  properly ;  wa  do  Bot  think  job  wIB  iibIb  yoar 
objeot  anleei  yon  ean  make  tha  peraonat  asqaatBlBBoa 
ot  KHoe  driver.)— Tim.  (Mamaroaa  laetfpla  tor  tha 
SretareiiTaB  <BbB<ft  vob.,  and  wa  really  aaaaotrapaat 
•cain.  For  Che  aaoond  try  iba  following  i— Saaqnloar. 
boaaU  ot  aoda,  Bot.  i  tartario  aoM,  7toa.  t  para  oUoiBta 
ol  pottih,  1)  diraohna ;  wall  dry  all  the  Infradbnta,  and 
mil  very  inumataly.)— In  Pun.  (Hnndnds  ol  rnlpaa 
lor  the  eora  at  toothaeha  have  baan  glvaa.   Dia  tallow- 


leand  It  ea»«loiu :- ^undn,  U>  (nlna :  wan  ■aatku 
\  dram ;  arbolio  aoid,  10  dnpa  1  dlMdve  in  vTA 
aalphario  ether.  Keep  tba  prapaiaUon  la  a  oloaaly 
(glu*}  itoppend  bottla,  B|nly  to  tha  tooth  on  asttm 
wool,  and  wdl  nb  lata  IM  aamandiati  inau.)— 
Hawia.  (I.  UyhaatlBrtbariiiKbiitTBabBdhBtNC 
intmat  It  to  a  Jenellar,  or  yon  wDI  probaUy  tpM  M. 
1.  From  Blanford  or  W>ld,  bott  ot  OharlB^mMB.  I. 
With  tha  "g"  hard,  wa  HippoaB,  awl  tha  Ocft  dl^rtke^ 
Bonodad  like  "a,"  tbooAaa  apcopernaBeil  lauba  pia. 
MOBeaddlflaaatly^diamtpBaptt  ntebear  lb.}— 
AoToa.    (Not  afarieAad.  bat  wa  eaBwt  aaaira  naaa 

take  ont  Btaina  aad  dlM.  but  nalUw  will  nnoaa 
•aonhaa.)— 8.  T.  (WahBi«HitthtspwiBt»8|Bn,Bad 
ba^daait  ii  impoialblatonprodnaa  neb  drawiata  wiil 
by  wood  angraTlaaa.  Ton  wUI  Bad  a  veir  good  Inn 
BBbJaet  foe  nU  deooratlon,  tha  aat^aot  A  wUA  b 

IP., 


__   iMaof  a  w 

taken  from  "  iTaelua,"  In  t»day^  AiUfag  «•■«) 

Viouiwu,  A.  Dathia.  OlaA,  Omna,  Stadaat,  J  '  "^ 
fl.  P.,  B.  F.  O.-Bea  indloaa  to  hafvola. 

S.  H.,  i.  8.,  PlioBagraphioBa,  Jaa.  Adaaa.— Toot  qaarlaa 

WiLioa  BiTTT,  SoBth  Sbiob,  i.  A.  K,,  J.  B.  D,,  TailarL 
L.,  J.  L.  B.,  I.  F.  BalUrd,  A.  E.  3.,  PranMaa,  J.  Y, 
TbcBipaon,  W.  A.  B.,  Aagto-DaaL  T.  I.  J.,  C  a 
Hawk,  Penw,  A.  Btead,  Parda,  Bolooon  Biifatt,  H. 
Paloiar,  Alei.  Oamphell,  Flaan  BanMa,  aad  o^s* 
bare  laplied  to  ..... 


iaan  BanMa, 
)y  apullarly  aw 


Lamplongli'a  Pjrrttn  BaUns  la  rafrsaUnc, 

D£r,iU.8(iUwiHUL   a.  ■TMiMiZ.-l Amra.) 
HoUoway'a  Olatawat  ia  rtrongly  meommMdad 
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TERMS  OF  SUBSCRIPTIOM. 


ODH  EXCHANGE  COLUHR. 
A.  nod  CBArv-Cirrniia  Hachinb,  bj  8Amn«l> 
Tha  MlCHAItlC  DP  to  data  (Dnbonod),  alean  ;  far 
ISO  nambaTB  of  English   Mschakic  tor  any- 
IM  BOBban  EMauaB  Michakic  :  foi  Battiby 


MECHANIC— A  thoroTighly  reliivble 


p ABIS    E X H I B I T 1 0 N— Speda] 

MUTdvS Uw IHnu  la  PAXU aad  bKt.  A  Ptmlum or 
Sn  iHi^lKO  IBWH  «i,iu> «  Kill*  sr#il|S.""«  'fJlSS 
SecnUWn  OvIlL  EIHUB  mn  Jb  )>■  HMMid  for  Ona. 
•mm,  V  Tnln  Mdnlta,  an  nKlUnH  (hbi— Ipplj  U  Itg 


HOW  TO  PnnCHASE  A  HODSE  FOR  TWO 
GUINEAS  PER  MONTH, 


BOW  TO  PURCHASE  A  PLOT  OF  UHD 
FOR  FIVE  SHILLINGS  PER  MONTH, 


HOW  TO  IKYEST  TOUR  MONEY  WITH 
SAFETY. 


P.OILOGEAPHfSJrDTOaEAPHIO 

\y    rsnTma  i  by  •)>t°k  ur  oq*  •"  fcpiajHm  Writing  eg 


SOUSE     PAINTING,     QEAINENa, 
NlXBLIVa,    iBd     aiOH     WMITIRO     (>    PKHTnOAL 


YORK'S  LANTERN  SLIDES. 

SPECIALITIES    FOE    COMING 

Kf    nXSOS.    BincTlii|It>«l(h>n>lllb>Iinrrirml.i)Riuncl 

In,  i^..,»..  ■!■__. 1^  ... ....  .....  eafiiBirioH.  " 

__.     _w*aUn  BWUifa  ten- 

Bwn  PnHnd.  rnbnslnt  DdTlnnofwhsllbaaRlu.  Thfl 
H^dM  will  ^TWdy  bir  dillvair  Mrly  In  aapBoibn-.  AmtiB(i 
Uit  milurllir  at  tlia  rtctnrtm  bitB(  ^n  dlnM  Btn'Ku.  '"  ri 
rrim-t  rn>cn«i"  in  intlHly  oci>  nrriia  of  Oilipapalu  wur 
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THE  MOON.* 

THE  Second  Edition  of  Mr.  Proctor's 
work  on  our  Satellite  is  by  no  meajis 
a  mere  reprint    of   the  first;    for,  while 
■Jl    the  general    account   of    the  Moon's 
motions  which  was  contained  in  the  ori- 
pniud  etiition  reappears  in  the  present  one, 
bhe    more  recondite  details  of  the  Lunar 
bheory,    together  with    the  more   purely 
nathematical  portion  of  the  third  chapter, 
m  remoYed ;  to  be  reproduced  (as  our  author 
;ell8  us  in  his  preface)  as  a  separate  volume 
mder  the  title  of  the  '*  Greometry  of  the 
[mnar  Theory,  Tides,  Precession,"  <S^.  Thus 
x>th  the  size  and  the  price  of  the  work  are 
■edaced,  and   it    assumes   an   essentially 
poptilar  form.    It  must  not,  however,  be 
mpposed  that  the  alterations  made  consist 
irliolly  in  elision;  for  the  concluding  chapter 
ttihe  Moon's  Physical  Condition  nas  been 
«ca8t  and  materially  added  to.    The  reader 
vill  thus  have  an  opportunity  of  weighing 
JkiB  latest  opinions  of  one  of  our  most  emi- 
lent    English  Astronomers  on  questions 
|ldoh  are  now  ezcitine  the  greatest  interest 
imcmg  all  Students  of  Selenography.    Mr. 
hroctor  has  been  held,  as  we  think  most 
mjfiBtifiably,  to  be  a  determined  opponent 
if  the  idea  that  any  perceptible  physical 
jbange  is  in  progress  on  the  Moon's  sur- 
Bace ;  but  no  one  can  read  the  sixth  chapter 
yt  the  work  now  under  notice  without  seeing 
low  unfounded  such  en  opinion  is.    All  our 
Lntlior  demands  is  evidence  of  visible  change. 
His  contention,  in  fact,  is  that  the  mere 
Alternation  of  the  most  violent  extremes  of 
temperature  on  the  Lunar  Globe  must  alone 
Bnffice  to  produce  change.    Whether,  how- 
evei»  this  can  occur  to  a  sufficient  extent  to 
be  perceptible  during  the  lifetime  of  any 
■ingle  ol^erver  may  well  be  a  question  for 
diaonssion.   Li  connection  with  this  branch 
of  the   subject  our  author  examines  the 
obaerrations  which  are  alleged  to  afford 
jHTOol  of  a  cycle  of  change  in  the  large  and 
weU-known  walled-plain  Plato,  and  shows 
in  how  very  unphilosophical  a  manner  such 
observations  were  conducted ;  and  he  goes 
on  to  indicate  the  onlj  way  in  which  a 
trustworthy  determination  of  the  increase 
or  diminution  of  brightness  (if  any}  in  the 
floor  of  this  formation  could  be  definitely 
tscertained.    He  gives  most  valuable  hints, 
too  (pp.  295  et  seq.),  as  to  the  effect  of 
libration  in  altering  the  aspect  of  objects 
iQKm  the  Moon's  disc.  These  are  illustrated 
hj  simple  and  intelligible  diagrams,  and 
amrald  oe  read  by  all  who  are  engaged  in 
the  telescopic  examination  of  the  Lunar 
surface.  ^     ^ 

Li  reviewing  the  original  edition  of  "  The 
Moon'*  (EvoLlSH  Mechai^ic,  YoL  XYIL, 
p.  572),  we  took  exception  to  the  ridiculous 
msertion,  in  a  Catalogue  of  Lunar  Objects, 
of  the  names  of  a  variety  of  utter  nobodies 
in  connection  with  certain  previously  un- 
designated Craters.  We  are  glad  to  observe 
that  these  are  now,  one  and  all,  eliminated 
from  the  List  of  400  Craters,  <&c.,  among 
the  tables  at  the  end  of  the  book.  Our 
author  has  also  done  wisely  in  replacing 
the  fearful  and  wonderful  copy  of  Secchi's 
drawing  of  Copernicus,  to  which  we  took 
exception  five  years  ago  (loc.  cit.),  by  the 

*  Tb«  Xcon,  Her  Motioni,  Aip«ot,  Soenery,  and  Pby- 
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infinitely  more  beautiful  and  artistic  deline- 
ation of  the  same  Crater  by  Nasmyth.  We 
can,  though,  scarcely  flatter  ourselves  that 
these  very  manifest  improvements  are  refer- 
able to  our  own  criticism ;  inasmuch  as  a 
typographical  error  which  we  pointed  out 
at  the  same  time,  as  occurring  on  p.  83  of 
the  First  Edition,  of  "  the  Earth's  Orbit " 
for  the  Mo<m*$,  reappears  on  p.  68  of  the  new 
one.  Another  improvement  consists  in  the 
removal  of  the  iUustrated  geometrical 
figures  from  lithographic  plates,  and  their 
insertion  as  wood-cuts  into  the  text.  The 
illustrations  proper  consist  of  two  excellent 
photographs  of  uie  Moon  in  her  First  and 
Last  Quarters,  a  map  of  Bullialdus  and  its 
surrounding  re^on  bv  Schmidt ;  Nasmyth's 
beautiful  £uwing  of  Copernicus,  of  which 
we  have  previously  spoken;  a  view  of  a 
very  disturbed  part  of  the  Lunar  surface  by 
the  same  veteran  observer;  Lunar  Land- 
scapes under  "Full"  and  "New  Earth" 
shine  respectively ;  and  last,  though  by  no 
means  least,  Webb's  most  valuable  Chart  of 
the  Moon.  We  predict  a  wide  circulation 
for  Mr.  Proctor's  book  in  its  present 
compact  and  amended  form. 
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PROGRESS  IN  TELEGBAFHT. 

N  interesting  paper  was  read  by  Mr. 
Preece  at  the  recent  meeting  of  the 
British  Association,  the  ostensible  purpose 
of  which  was  to  give  an  account  of  the 
progress  of  telegrapnic  invention,  whilst  its 
effect  was  to  apologise  for  the  actions  of 
the    postal    telegraph    authorities.      The 
questions  brought  prominently  forward  by 
Mr.  Preece  are  not  settled  by  his  •special 
pleading,  able  as  it  is,  and  it  will  not  be 
surprising  if  his  paper  serves  only  to  draw 
more  attention  to  them  than  they  mi^ht 
otherwise  have  received.    The  overpowenng 
sensation  produced  by  the  telephone  and 
other  acoustic  instruments  that  have  fol- 
lowed in  its  wake  has,  says  Mr.  Preece,  led 
many  people  to  imagine  that  improvement 
in  telegraphy  has  ceased,  at  least  in  this 
country.      It  has  been  frequently  stated 
that  since  the  transfer  of  the  telegraphs  to 
the  State    invention  in  that  direction  has 
left  our  shores  and  migrated  to  those  of 
America,  and  it  has  been  broadly  hinted 
that  the  transfer  has  been  mainly  caused 
by  the  deadening  influence  of  the  Govern- 
ment monopoly.     Such    statements,  savs 
Mr.  Preece,  are  made  in  ignorance  of  the 
facts ;  for  greater  improvements  have  been 
made  in  telegraphy  during  the  past  eight 
years    than    m   any   previous    period    of 
similar  duration;  and  he  avers  that  im- 
provement has  never  been  more  active  in 
this  country   than  it  has  been  since  the 
Government  managed  the  business.     If  it 
be  true  that  more  improvement  has  been 
witnessed    during   the    past   eight   years 
than     during     any     similar     period,     it 
does  not    necessarily  follow  that   greater 
improvement  still  would  not  have  been  made 
if  the  Government  had  not  had  a  monopoly 
of  the  telegraphs.    Mr.  Graham  Bell  tells 
us  that  although  he  has  no  wish  to  traverse 
the  statement  of  Mr.  Preece,  that  invention 
has  not  left  the  British  isles,  his  personal 
experience  of   Government  control  is  not 
very  satisfactory.    Li  the  beginning  of  the 
year  1874  he  invented  a  system  of  multiple 
telegraphy,  by  which  16  or   20  messages 
might  be  sent  simultaneously  on  a  single 
wire,  and  he   submitted  it  to   the  autho- 
rities of  the  British  telegraph  department^ 
In    reply   he   received  the    usual  formal 
acknowledgement,  stating  that  the  depart- 
ment would  consider  the  invention  at  the 
expense  of    the  inventor,  and   if   it  were 
thought  worthy  of  adoption,  the  question  of 
remuneration  would  be  left  entirely  to  the 
Postmaster-General.  That  repljr  settled  the 
matter,  and  he  brought  out  his  invention  in 
America,   the  ultimate    result   being   the 
telephone,  which,  Mr.  Preece  iniotm^  m%, 


has  .been  found  of  no  utility  by  the  Post- 
office.  This  bare  recital  of  facts  brings  us 
face  to  face  with  an  anomaly  in  our  patent 
laws.  According  to  the  letter  of  the  law  a 
patent  is  granted  to  an  inventor  on  the 
ground  that  he  has  done  something  to 
benefit  the  community,  and  a  limited 
monopoly  is  granted  to  him  on  the  con« 
sideration  that  he  fully  describes  his 
invention,  which  is  to  become  the  property 
of  the  nation  at  the  expiration  of  a  certain 
time.  For  this  privilege  the  Government, 
charges  a  considerable  sum,  and  in  faet- 
makes  a  profit  at  first  hand.  The  invention 
may  be  a  success  or  not,  the  sum  demanded 
is  exactly  the  same ;  but  beyond  this,  when 
the  inventor  comes  upon  the  domain  of  a 
Government     monopoly     his     reward    is 

Sractically  limited  to   whatever  sum  the 
epartment  may  choose  to  award.    Here, 
then,  we  have  a  practical  absurdity.    The 
Government  first  of  all  secures  a  profit  at 
the  very  commencement,  and  then  claims  a 
share,  if  not  the  whole,  of  the  profits  that 
may  accrue  from  the  brain-labour  of  the  in> 
ventor.  Look^  at  from  the  broadest  aspect 
the  patent  law  of  this  country  says  that  a 
reward  may  be  expected  for  a  successful  in- 
vention, but  first  of  all  the  state  must  reap- 
where  it  has  not  sown,  and  if  the  invention 
touches   any   monopoly  of  the  state  the 
reward  depends  entirely  on  the  good  nature 
of  the  head  of  the  department  affected.    To 
encourage  invention  we  first  put  a  heavy 
price  on  protection,  and  then  demand  that 
we  shall  receive  all  the  advantage  at  our 
own  estimate.    There  may  be,  and  doubt- 
less are,  good  reasons  why  the  State  should 
maintain  the  right  to  adopt  any  invention ; 
but  sui'ely  it  would  be  good  policy  to  make 
the  preliminary  steps  to  acquiring  protec- 
tion easy  even  to  those  of  limited  means. 
At  pre6ent  a  patent  cannot  be  taken  out 
mucn  under  £40,  and  that  is  a  sum  whicn, 
taking  into  account  the  value  of  the  time 
occupied  in  introducing  and  almost  forcing 
the  invention,  is  practically  prohibitive,  so  far 
as  the  large  army  of  would-be  inventors  are 
concerned.  When  this  difficulty  is  capped  by 
the  knowledge  that  the  Government  may 
utilise  the  nrention  without  giving  a  proper 
price  for  it,  the  fact  that  a  department  has  a 
monopoly  of  the  means  of  utilising  the  in- 
vention at  once  materially   discounts    its 
commercial  value.    The  consequence  is,  that 
there  is  no  adequate  inducement  to  discover 
improvements,  and  when  they  are  discovered 
they  are  taken  to  other  countries,  where,  as 
a  rule,  their  inventors  settle.  Mr.Preece  gives 
in  his  paper  a  table  showing  the  number  of 
patents  applied  for  in  this  country  during 
the  last  eight  years,  from  1870  to  1877,  and 
the  preceding  eight,  from  1862   to  1869, 
from  which    it  appears  that  the  annual 
average  was  48}  in  the  earlier  period  of 
eight  years,  and  52|^  in  the  later  term. 
Such  figures  as  these  are,  however,  most 
deceptive,  for  it  is  more  than  probable  that, 
at  least,  one-half  of  the  patents  so  enume- 
rated are  foreign  ones,  and  in  the  majority 
of  cases  referr^  to  really  valuable  inven- 
tions.   In    the    discussion,   however,   Mr. 
Preece  said  that  one  of  his  special  duties 
was  to  examine  the  propositions  of  inven- 
tors, and  in  999  cases  out  of  1,000  they  were 
absurd.  We  may  well  ask,  then,  what  is  the 
value  of  Mr.  Preece's  table  ? 

Turning  to  the  paper  itself,  however,  we 
have  a  history,  in  brief,  of  the  recent  pro- 
gress in  telegraphy,  and  from  this  we  learn 
that  for  receiving  instruments,  a  modified 
form  of  the  beU — the  fiist  sounder  ever 
introduced — will  probably  in  time  supplant 
all  the  needles  for  ordinary  work,  while  the 
fast-speed  circuits  will,  of  course,  employ 
recorders.  The  ear  will  thus  be  relied  upon 
instead  of  the  eye.  As  regards  batteries, 
the  Leclanch6  and  Fuller's  are  gradually 
repk'Ging  the  Daniell.  Dynamo-eleGtvvs. 
machines    hec^^    \i^«CL   Hsr^^   ^a    ^^"ox^^^^ 
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po«C!f,  but  not  at  present  nith 
though  it  is  desirable  that  bo  sin)  pi* 
a  form  o{  energy  aa  the  motion  of  a  ateam- 
engine  or  of  a  turbine  should  be  utilised; 
but  a  fair  measure  of  succesa  has  followed 
an  attempt  to  convert  heat  into  electricitj 
by  means  of  Wraj's  modificO'Uon  of  Cla,- 
mond's  thermo-electric  pile.  For  manj 
weekB  43  circuits  were  maintained  in  work- 
ing order  bj  one  pile  heated  hj  gas  jets. 
Aa  a  manufacturer  of  cables  this  country, 
of  couree,  stands  pre-eminent,  and  in  the 
designing  of  transmitters  our  inventors  can 
■till  hold  their  own.  Tarley's  double- 
corrent  system,  working  with  polarised 
relays,  baa  snrviTed  aU  others,  but  the 
keys  employed  to  work  it  ha^e  been  much 
improved,  if  not  altogether  icvolutioniscd. 
Keys  manipulated  by  hand  cannot  be 
made  to  send  more  thui  45  words  per 
minute,  and,  as  the  hand  soon  tires,  the 
average  rate  of  the  beat  operator, 
Preece,  does  not  eiceed  30  ■* 
minute.  Hand-kevingis,  of  course,  replaced 
by  automatic  senders  onfasb-speed  circaite, 
aad  Mr.  Freeco,  alluding  to  this  branch  of 
die  art,  pays  a  well-merited  tribute  to 
Alexander  Bain,  who  introduced  the  system, 
unfortunately  for  him,  before  it  was  really 
wanted.  Wheatatone'a  apparatus  has  been 
ottirely  remodelled  and  improved  by  the 
Post  office  electricians  :  nothing  remains  bnt 
the  original  idea,  and  the  machine 
made  by  Mr.  Stroh  ia  one  of  the 
perfect  pieces  of  mechanism  employed 
in  any  art.  If  that  be  true,  and  we 
do  not  doubt  it,  the  ingenious  mecha- 
nicians who  so  improved,  or  rather  re- 
designed, the  instmment  should  not  bo 
hid^n  under  the  general  term  of  "  Post- 
office  electricians."  According  to  Mr. 
Preece,  the  telephone  bids  fair  some  day  to 
be  of  use  in  some  branches  of  telegraphy, 
bnt  its  progress  has  been  disappointingly 
email.  Scores  of  improvements  have  been 
BUggeeted  or  ^tented,  bnt  the  instruments 
which  Mr.  Preece  brought  over  from 
America  last  year  remain  the  best  in  design, 
though  they  are  not  adapted  for  telegraph 
work,  being  too  sensitive  for  practical  use 
on  existing  lines.  The  "distinguishing 
feature  that  has  characteriged  the  improve- 
ments made  b^  the  Post-office  officials  has 
been  in  the  direction  of  fast  speed  tele- 
fnraphy,  and  it  is  not  too  much  to  say  that 
Ui^  have  more  than  quadrupled  the  work- 
ing speed  of  wires."  We  are  pleased  to 
hear  ao  good  an  account  of  the  inventive 
faculties  of  the  Post-office  electricians,  and 
hope  they  meet  with  their  reward.  There 
Beema,  however,  to  be  some  doubt  in  the 
matter ;  for  although  there  are  now  nearly 
200  circnita  in  England  worked  on  the 
dnplex  aystem,  lai.  J.  B,  Steams,  of 
America,  was  the  firat  to  make  it  a  practical 
system,  and  Br.  Mnirhead  applied  it  to 
cables.  So  long  ^o  aa  1855  Siemens  and 
others  showed  bow  two  messages  could  be 
sent  in  the  same  direction  at  the  same  time 
(duplex  telegraphy) ;  and,  when  that  system 
was  combined  with  the  diplei,  qoadruplex 
telegraphy  was  the  reault.  Bosscba 
and  8tark  suggested  it  in  1855,  and 
Mr.  Heaviaide  repeated  the  suggestion  in 
1873,  and  according  to  Mr.  "" 


patented  in  this  country  by  Mr.  Strarns  in 
1874  i  and  was  first  practically  utilised  by 
Edison  and  Gerritt  Smith  in  1876;  it  ia 
only  now  being  introduced  by  onr  Post- 
office  authorities.  Amongst  all  the  naiucs 
mentioned  by  Mr.  Preece  we  find  only  that 
of  Mr.  Walby  aa  connected  with  our  Poat- 
office,  and  even  ho  is  not  stated  to  be  an 
"  electrician;"  so  that  what  we  ou"bt 
perhaps  to  read  is,  that  the  Post-office 
(iffitiafs  adopt  any  improvement'^  that  are 
rando  and  testiid  by  otliera.  Of  all  the 
gfetemE  ot  last  speed  and  multiplex  tele- 
grapbj  the  aiost  valuable  aad  suco^sfnl  are 


the  Wheatstone  antomatic  and  thequadru- 

Slei,  The  speedof  the  former,  when  worked  j 
uplex,  ia  200  words  per  minute ;  that  of  the  | 
latter,  according  to  Mr.  Preece,  only  120.  so  I 
that  the  automatic  ia  more  capacious  than  < 
the  quadruples  system.  The  two  eyatcms 
have  been  combined  by  the  electricians  of  j 
the  Post-office,  one  side  of  the  quadruples  I 
bang  worked  automatically,  while  the  other 
is  ei^loyod  in  the  ordinary  manner,  so  that 
the  advantagea  of  both  are  secui-ed.  These 
ayatcms  of  fast  speed  and  multiplex  tele- 
graphy have  grown  up  in  England  under 
the  fostering  cai-e  of  the  Post-office  since 
the  transfer  of  the  telegraphs  to  the  State : 
therefore,  says  Mr.  Preece,  greater  improve-  \ 
ments  have  been  made  in  telegraphy  daring 
the  past  eight  years  than  in  any  previous 
period  of  similar  duration.  Necessity  drove 
the  Americans  to  the  introduction  of  the 
quadruplei  aystem,  as  it  has  driven  us  to 
the  employment  of  the  automatic.  England 
standa  prominent  as  the  "  home  of  the  in- 
ventor. "  While  she  can  boast  of  Wheat- 
stone,  Cooke,  Bain,  Thomson,  Clark,  Parley, 
Fuller,  &c.,  and  Europe  can  boast  of  GintI, 
Siemens,  Frischca,  Meyer,  Jic.,  America  has 
her  Morse,  Hughes,  Steams,  Edison,  and 
Gray."  So  says  Mr.  Preece,  but  one  is 
tempted  to  ask,  if  both  England  and 
Europe  have  an  "  &a.,"  whether  America 
has  not  one,  too — and,  to  come  to  the  renl 
point,  whether  the  Englieli  inventora 
enumerated  were  before  or  after  the  tele- 

rphs  came  under  the  control  of  the  State  r 
1868  the  Western  Union  Telegrapli  ^ 
Company  engaged  the  sciTicea  of  Mr.  ■ 
Cromwell  Tarley,  and  they  have,  says  Mr. 
Preece,  "  bettered  their  instruction."  Ame- 
rica has  freely  adopted  our  system  of  . 
pneumatic  t«l^^phy,  our  methods  of  test- 
ing,  and  Johnson's  method  of  making  iron 
wire.  She  has  introduced  automatic  tele- 
graph^, modified  by  Little  and  Ediaon,  and 
IS  trying  our  superior  batteries;  so  that, 
while  we  have  not  been  slow  to  avail  our- 
selves of  American  advances,  our  cousins, 
according  to  Mr.  Preece,  have  equally 
availed  themselves  of  our  prepress. 

Telegraphy,  whether  for  ordinary  com- 
mercial or  for  railway  purposes,  is  more 
highly  developed  in  this  country  than  in 
any  other,  and  assuming  that  the  Govern- 
ment monopoly  does  tend  to  check  improvC' 
ment,  we  muat  agree  with  Mr.  Preece  that 
the  cable  companies  and  the  railway  sys. 
tems  oSei'  a  tolerably  lai^e  field  for  the 
inventor ;  but,  rightly  or  wrongly,  there  is 
an  idea  that  inventors  are  scurvily  treated 
bj  Government  departments ;  and  from  tht 
time  of  Brunei  down  to  that  of  Snider,  facte 
warrant  the  idea.  Mr.  Preece  tells  us  that 
he  haa  no  doubt  the  day  of  sixpenny  tele- 
grams will  ciime,  but  under  present  circum- 
stances it  is  impossible,  because,  as  wr 
understand  him,  the  wires  are  now  fully 
ooonpied.  "  Impossible  "  is  a  very  strong 
word^  and  if  invention  is  not  dead,  we  shall 
expect  the  "  Post-office  electricians "  to 
render  a  6d.  telegram  not  only  a  possibi- 
lity but  a  reality. 


At  4  a.m.  on  September  23rd,  the  Sns  cntoi 
liibni ;  and  Autumn  ia  then  snpposed  to  tan. 
mence.  This  ia  the  theoretical  epoch  of  tlu 
Equinox;  buttbeclo«eatapproachto«neqo«litj 
n(  day  apd  night  will  really  occur  on  tie  !«k, 
;rhen  the  Sun  will  be  juat  I2h.  2m.  abon  the 
liorizon  ot  Qreenwich,  and,  of  course,  lib.  iSo. 
Iir^low  it.  The  Zodiacal  light  may  acn  be 
looked  for  in  the  East  before  sotuiu.  TLt 
qame  remarkable  absence  of  spots,  or  otliw  it. 
ilications  of  Solar  distorbance,  continau. 

The  Uoon 

Enters  bor  Firet  Qnarter  at  Sh.  SS'Tm,  it  oigltt 
.m  September  3rd ;  aad  is  Full  at  Sh.  l»4a 
p.m.  on  the  Iltb.  She  will  enter  bet  Istl 
Quarter  at  6h.  30m.  in  the  eveningoftbelH; 
iind  be  New  at  ah.  10'3m.  on  the  aftenaa  rf 
the  26th.  High  tides  may  be  looked  fotostW 
2GthandZ7th. 


Day  of 

Moon's  Age 

SontlM. 

Days. 

h.    m. 

1 

4-8 

9-3 

14-3 

12   5-0  „ 

16 

19-3 

S60«k.B. 

21 

84-3 

713-3  „ 

as 

283 

11396  , 

ASTBONOMICAL  NOTES  TOK 
SEFTEKBBB. 
The  Bun. 


At  Greenwich  Mean  Noon. 


lUri9S3'V3„  10  41  G78U40N1042  3S« 
611  681C-12,,  ill  0  302411  11  1  4fi  (id 
11,11  6633-24„  ,11  18  3431  1  11212S4;l 
ia;1164  47-63„  11  36  023S52  ;ll  41  13  Ifi 
21[llfi8   I'TO.  11118  e^  SO  2S    112    0  &4-W 

aeiUBii8-»   "•■•*  ««'  wwslitwaT'ra 


Either  the  Full  Hooa  of  SsptmalNt,  9 
that  of  October  in  1878,  is  equally  mOU 
to  be  considered  as  the  so-called  "HmI 
Sfooni"  which,  at  the  time  of  its  opixsiliM, 
cisea  at  nearly  the  same  hour  for  two  tt  Ikw 
nights  running.  The  Moon  will beinonjiifr 
tion  with  Jupiter  at  11  a,ro.  on  the  70i;  vift 
Saturn  at  9  p.m.  on  the  12th ;  with  Mercojrt 
11  a.m.  on  the  £5th  ;  and  simnltaneoBily  A 
Venus ;  and,  lastly,  with  Mais  at  1  pjiL  n  ^ 
26th. 


■i»V»A 
9t3wY 


"Unoj  (J 
moij 

Bi3ov_ 


■x»iJ8A 
_ei3nT_ 


wa  'N 


is 


y 


flSS 


|8|sEa 


s  :  :  a  s  s  a  s 


3  5  £  S  a     S  ■" 


Meroury 

I  Evening  Star  up  to  the  ICth,  at  7  ■-«.■ 

which  day  he  eoraes  into  inferior  coojnB*"* 
with  the  Sun.  Ue  will  be  well  placed  f"  ^ 
observer  before  sunrise  towards  the  aid  tltt* 


,  1878.         ENGLISH  MBOHAMIO  AMD  WOmj)  OP  SUIBWCE!  So.  ;ol. 


;ht 

Soatlia. 

MUU. 

m 

h.    m. 

1  6C-89 

0  51-6  p.m. 

0  IS  7 

0  IffS    „ 

11  43  1   a.tn. 

5?'7 

6  Ml 

n  117    „ 

10  53-7    ,, 

7-9 

6  183 

10  *7'5    „ 

Jnplt«r, 
Wboee  poBition  in  ihe  heavens  geta  worse  and 
troTM,  ^ould  be  looked  for  aa  soon  after  duk 
ns  possiUe.  No  obsetf  ations  of  delicate  detail 
unhis  Burlace,  hovever,  can  reBsonably  be  ex- 
iiected  when  even  his  meridian  altitude  scarcely 
oEceedE  ir. 


m-like  path  deecribed  wholly  in  a 

1  in  Leo.  Although  Harcnrj  wiU 
r  to  an;  conipicaous  fixed  Star,  he 
ijunction  with  Mars  at  9  a.m.  on 
h  V«nus  at  10  a.m.  on  the  85th  ; 

2  p.m.  on  the 30th. 

Star  during  the  whole  of  Septem- 
now  an  angular  diameter  of  less 
id  is  approaching  to  a  circle  in 
.bat  her  interest  as  a  telesoopio 
L  has  been  for  some  time  wbdIdKi 
'ery  small  indeed. 


1^    *'-0 
IG  28-1 


10  a77  a 
10  88-6 
10  36-9 
10  41-0 


IDS  from  a  barren  part  of  Cancer, 
■avel  through  the  whole  width  of 
)  11th  and  12th  the  planet  wiU  be 
if  Begulus,  and  about  1°  N.  of  p 
el7th.  She  niU  further  be  in  the 
pic  field  with  x  Iieonis  on  the  24^^, 
■Aon  with  Mercury  on  the  25th  and 
e  been  referred  to  above  in  conneo. 


onjnnction  with  the  Sun  at  Noon 
his  conjunction  with  Mercury  oa 
leen  previously  spoken  of. 

Minor  Planets 

uno  are  in  a  fairly  good  position 
■rer  during  Septemlwr;  the  former 
opposition  with  the  Sun  on  thp 
heretore  give  short  epbemerides  of 

Fallas. 


It  570 p.ni 
11  10-2  „ 
10  2*0    „ 


19  68-5 
19  S8-2 
19  E8-S 


21  U-S 
31  13-0 
21  20-B 


Ec.  Eclipse ;  Oo.  Occnltatlott ;  Tr.  Transit  of 
Satellite;  Sh.  Transit  ot  Shadow ;  D.  Disap- 
learancej  B.  Beappearanee ;  I.  Ingress  j  K 

Batnm. 
Batnm  coming  into  opposition  to  the  Son  at  4 
p.m.  on  the  22nd,  is  a  morning  St«r,  as  far  as 
his  Southing  ia  concerned,  daring  the  first  two- 
thirds  of  September,  and  an  evening  Star  for 
remaintur  of  the  month.    He  rises,  ho«- 

;,  about  7h.  SOm.  in  the  evening  at   the 

beginning,  and  between  5  and  6  at  the  end  of 
it;  and  is  now  as  well  placed  for  the  observer 
aa  he  will  be  this  year.  His  ring  continues 
(almost  imperc^tibly)  to  close  up. 


Jupiter  will  thus  remain  almost  stationary 
the  sky  in  that  blank  region  to  the  W.S.W.  of 
-,  p,  and  V  Capricomi. 

Jupiter's  Satellites. 


iigasa  yellowish  7th  ma^.  Star, 
!  the  retrograde  arc  indicated  in  the 
meris  in  that  very  barren  regioii 
rius  and  Pisces  are  conterminous. 


1  a  south-westerly  direction.    She  is 
Itnde  less  than  Fallas. 


OeR 
EoD 
OoD 

Trl 
Shi 
TrB 
ShE 
EeS 
OoB 
EoD 
Be  B 
Trl 
BhI 
Tr  X 
EoB 
OeD 
Tcl 
9bl 
Ttl 

n-s 

OcD 
OoD 
EcR 
OcB 
TrS 
ShE 

Trl 
OcD 
SeB 

ShE 
Bh  B 

Trl 
OcD 

Trl 


BhE 
BhI 
TrB 
ShE 
OeD 
Trl 
8b  I 
TrE 
BhE 


BhS 
OcD 

TtI 
TrE 
BhI 

Trl 


h.  m.  s. 
7  13    Op.n 
10  68  M    „ 


10  31    0 

11  25    0 
a  43  IG 


11    0  0 

11  S3  0    , 

12  19  0    , 
7  19  O 

9    4  0, 

10  38  33 

IS  40  0 

6  46  0 

7  49  0 
12  26  0 

6  32 


11  i 


;  It 


9  34  40 
9  44    0 

7  2  46 

8  58    0 

6  8    0 

7  16    0 
10  64    0 

6  28    0 


9  19  0 

10  27  O 

11  40  0 
8  25  O 


h.  m. 

1  27-7  a. 

2    1-8 

1   6-8 

2  12  9 

12  410  p 

2  22-3 

12  20  5 

2  81-8 

1169  6 

2  411 

11  38  4 

It  will  be  seen  from  the  above  Epbemeris 
that  Saturn  moves  backwards  daring  Septem- 
ber through  that  very  barren  region  in  Pisces 
to  tiie  South  of  the  First  Point  ot  Aries. 

May  be  considered  to  have   left  ns    for   this 
year.     But 

ITeptone 
Will   be  Mming  fairly   into   view   after  the 
middle  ol  the  month,  and  towards  the  end  of 
it  will  be  above  the  liorizon  during  tho  greater 
part- of  the  working  honra  ot  tiie  night. 


Bight 
Asoeneion. 

North. 

Souths. 

h     m. 

b.  m. 

1 

2    31-6 

6 

2    314 

13    00 

3  310    „ 

11 

2    31-2 

12  58-6 

3  11-1     „ 

16 

2    30-8 

12  666 

2  61  1     „ 

21 

2    30-5 

12  64-6 

2  81-1     „ 

26 

2    801 

12  626 

8  111     „ 

SbootinK  Btars 
Are  much  more  rare  in  September  than  in  the 
previona  month.  Faint  indications  ot  Showers 
exist  at  the  beginning  of  the  month,  and 
between  the  ISth  and  26th.  There  ia,  more- 
over, a  tolerably  well-determined  one  ou  the 
loth,  which  should  be  watched  for. 

aeenwiob  Uean  Time  of  SoatlilnB;  of  Paar- 
teea  of  the  Principal  Tlzed  Stars,  on  the 
Xtight  of  September  1st,  187B. 

Star.  Souths. 

,.,  7  10  33-81  p.m. 

...  7  49  3011  „ 

...  8  46  61-03  „ 

...  9     1  20-78  „ 

...  9  27  4410  „ 

...  9  53  38  14  „ 

...  10  31  65-63  „ 

...  10  64  2428  „ 

...  11  16  40-20  „ 


(Draconis 

t'ega 

h'  Sagitlarii  .. 
AltBic...         .. 

a  Cjgni 
a  Cephei 

a  Aquarii 
•;  Aquarii 
Fornalhaut   . , 
Mnikab 
vPiscium      .. 
S  Sculptons  . . 


.  11  A 
.  12    6  65-78    , 
.  12  14  40-42    , 
.  12  26  47-94 
.  12  68  26-87    , 


The  method  of  determining  the  Local  Mean 
Time  of  TraUEiit  of  either  of  the  Stars  in  the 
above  List  will  be  found  on  page  60  of  Vol.. 
XXIII. ;  and  that  ot  ftoiaitt^'eossSas!™!!*.  "^  -*» 
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SIBEN  FOQ  SIGNALS. 

WITH  Prof.  Tjndall,  Prot.  Tait,  an^  ft 
number  o(  Bmaller  men  turning  their 
attention  to  fog  ugnals,  we  ma;  hofM  shortl; 
to  be  in  a  poeiCion  not  only  b>  proTide  Teeaela 
with  the  means  of  anmiatakably  indicating 
their  pre«ence  Mid  whereabouts,  hut  ^ao  to 
warn  the  ships  themselireBof  their  proxiniit;  to 
a  danfreroni  coait.  At  the  meeting  of  the 
Britiih  Association,  Mr.  J.  B.  Wigham  read  a 
paper  on  the  Irish  Siren  Fog  Signal,  invented 
ana  oonstmcted  by  him.  It  is  adapted  either 
for  steam  or  compressed  air,  and  differs  from 
those  made  in  America  and  in  England  in 
being  driven  hj  a  small  turbine  aotoated  by  the 
cnnent  of  steam  or  air  b;  whioh  the  instrn- 
ment  is  Bonaded.  the  rate  of  rotation  being 
oontiolled  a  id  rendered  uniform  by  a  simple 
gorenior — a  much  less  complex  anaugement 
tlian  the  somewhat  cumbrous  mechanism  whiah 
haa  heretofore  been  used.  The  Irish  siren  is 
■pplfcable  to  steamships  at  well  as  to  ligbt- 
houses.  The  first  made  by  Mr.  Wigham  was 
■iaular  to  the  American  inatrament,  having 
two  perforated  discs,  one  revolving  in  front  ot 
th4  other,  but  with  one  important  difference, 
that  the  holes  in  the  revolving  disc  were  ooa- 
•tructed  with  bevelled  edges,  and  it  was  thns 
caused  to  rotate  by  the  direct  action  of  the 
•team  without  the  intervention  of  any  maclii- 
nery,  precisely  on  the  principle  of  the  original 
■iren  invented  by  Cagniard  de  la  Tour.  The 
siren  thus  constructed  is  especially  suitable  for 
steamships,  being  so  simple  that  the  emalleit 
boy  in  the  ship  can  set  it  to  work  in  a  moment 
by  merely  turning  on  tlie  steam.  This  amuge- 
ment,  though  satisfactory  for  vessels,  is  not  so 
g  >od  for  ligbthouses  where  the   sound  is  re- 

Suired  to  travel  a  greater  distance.  It  was 
lund  in  this  cose  tliat  the  speed  of  the  disc 
became  so  great  as  to  produce  a  note  so  high  as 
to  be  almost  inaudible,  and  althouffh  the  dying 
ehriek  o(  the  siren,  as  it  approacted  the  point 
of  inaudibility,  was  peculiarly  weird  and  un- 
mistakeable,  and  such  as  a  few  years  ago  woold 
have  been  considered  perfectly  to  have  fulfllled 
the  purpose  of  an  effective  fog.signal,  yet  it 
was  found  to  be  inferior  in  range  and  power  to 
that  of  the  prolonged  uniform  note  which  is  to 
be  obtained  by  the  use  of  some  kind  of  driving 
machinery  by  which  a  regular  late  of  rotation 
of  the  discs  is  maintained.  Instead  of  discs, 
as  in  the  American  sirens,  Xr.  Wigham  now 
ases  two  concentric  cylinders,  one  fixed,  the 
other  revolving:  bat  the  chief  peculiarity  of 
the  Irish  siren  is  the  means  by  which  the 
cylinder  is  made  to  revolve,  from  the  compact- 
ness and  simplicity  of  which,  and  from  the  fact 
that  it  is  not  necessary  that  it  shoold  be 
assisted  by  a  belt  or  otherwise  with  any  motive 
power,  it  could  be  sounded  at  the  water's  edge, 
or  on  an  outlying  rock,  or  any  position,  no 
matter  how  distant  from  the  station  at  which 
the  steam  boiler  or  compressed  air  receiver  is 
flituat«d. 

We  take  this  opportunity  to  illustrate  one 
of  the  latest  American  developments  of  siren 
fog-signals,  which  bos  been  patented  in  this 
coun^  for  its  inventur,  Mr.  P.  Brown,  of  New 
York.  His  invention  consists  (Ist)  in  combin- 
ing two  or  more  sirens  or  siren  valves  with  one 
trumpet  or  reverberator,  in  such  manner  that 
tones  of  different  degrees  of  pitch  may  be  given 
at  certain  fired  intervals.  (2nd)  In  the  combi- 
nation of  a  siren  or  siren  valve  with  a  trumpet 
and  throttle  or  cut-off  valve,  or  mechanism 
whereby  variable  signals  may  be  given  at  the 
pleasure  of  tbe  operator.  (3)  In  the  combi- 
nation of  a  siren  valve  with  the  air  or  gas 
chamber,  and  throttle  or  cut-off  valve,  in  such 
manner  that  thesiren  valve  is  constantly  work- 
ing under  or  within  the  pressure  of  the  air,  or 
gas,  or  elastic  medium. 

The  invention  is  so  constructed  as  to  be 
adapted  for  use  on  shipboard,  and  to  be  driven 
by  hand-power,  and  is,  tlierefore,  mode  com- 
pact in  form,  and  with  all  the  parts  combining 
'  together  in  a  self-contained  machine  for  using 
air  as  the  elastic  force. 

Fig.  1  represents  the  apparatus  in  side  ele- 
vation; Fig.  2  is  a  plan  of  the  sanie  as  seen 
from  above,  with  the  trumpet  reuoved;  Fig.  3 
is  a  vertical  section  ot  the  apparatus  as  shown 
in  Fig.  1 ;  and  Fig.  4  is  a  transverse  section 
through  the  axis  of  the  rotating  valve. 

yhe  base  of  the  apparatus  carries  the  air- 
pamp  mt  S,  with  KT'Ou&mbet  or  referrdr  >t  C, 


The  air-pump  is  connected  with  the  air.reser- 
voir  at  its  lower  end  by  a  channel  in  the  base,  as 
at  D,  and  motion  is  given  to  its  piston  by  a 
crank  on  a  shaft,  whioh  has  on  nacn  end  hand 
cranks  for  operating  it;  the  shaft  being 
monnted  in  brackets  which  project  out  from 
the  top  of  the  air- reservoir.  The  siren  valve 
is  shown  at  E,  and  is  cylindrical  in  form,  or 
similar  to  a  broad-faced  pulley.  Tbe  axis  is 
monntad  in  brasses  or  composition,  which  are 
inserted  in  bosses  cast  on  the  inner  side  of  the 
valve  chamber,  and  one  end  of  the  axis  extends 
oat  through  a  stufing  box,  and  oarries  a  pinion 
wheel  to  give  motion  to  the  valve.  The  exte- 
rior face  ot  the  valve  revolves  in  close  proximity 
to  a  seat,  as  at  F,  which  extends  down  into  tbe 
top  of  tbe  air  reservoir,  and  through  the  seat 
are  made  the  openings  that  connect  with  the 
trumpet  or  its  nozzle,  as  shown  at  F'.  The 
face  of  the  seat  or  that  next  to  the  valve  has 
^nings  in  rectangular  form,  and  there 


reservoir  whenever  the  air  preMnre  beccxei 

greater  than  the  weight  of  the  valves  and  the 
resistance  of  tbe  springs,  as  it  will  ihoi  opsn 
tbe  valves  and  escape  into  the  trumpet  lai 
thereby  give  relief  to  tbe  reservtnr,  ud  Uu 
cause  an  alarm  sound  in  the  trumpet,  as  itviS' 
be  a  combination  of  both  outlets.  But  to  nre 
the  proper  sounds,  the  valves  H.  H',  are  nwd 
by  arms  at  K,  K',  mounted,  one  on  \  i«ck 
shaft  and  the  other  on  a  sleeve  stmonadiu j  tin 
shaft,  both  of  which  are  monstnl  in  a  beua{ 
in  a  bracket,  fastened  npon  tlie  extariocof  tk 
valve  chamber. 

It  is  eridcnt  that  by  rotating  the  shaft « 
the  sleeve  one  or  the  other  of  the  valret  w31 
be  lifted,  and  as  long  as  it  is  held  open  th* 
air  in  the  reservoir  will  escape  in  a  saoM  rf 
puffs  or  jets  proportioned  to  the  s^»eed  of  tlw 
siren  valve  and  the  spaces  between  its  opcntBgi, 
To  produce  these  jeta  at  regular  intervth  t 
tappet  arm,  as  at  N,  is  attached  upon  ths  aim 
end  of  the  rock  shaft,  and  one  is  also  npon  tb« 
sleeve,  and  they  extend  out  aafflciently  te  to    i 


interior  of  the  air-reservoir,  so  that  as  the 
valve  rotates  its  openings  meet  those  in  the  seat. 
But  to  vary  the  sounds  or  vibrations  in  the 
trumpet  the  spaces  between  the  openings  in 
tbe  valve  are  varied,  as.  for  example,  the  open- 
ings in  one  circumferential  line  are  twice  as 
far  apart  as  those  in  the  other;  conseqaently 
the  jet  of  air  into  the  trumpet  will  be  twice  as 
frequent  from  the  one  as  the  other. 

Motion  is  given  to  tbe  siren  valve  from  the 
large  toothed  fiy-wheel  on  the  crank  sliaft,  and 
as  the  valve  audits  seat  are  placed  in  the  upper 
part  of  the  ur  reservoir,  the  air  therein,  when 
under  pressure,  is  constantly  exerting  its  force 
upon  the  valve  and  the  seat  to  escape  into  the 
trumpet,  bat  is  prevented  from  doing  so  by  tte 
two  valves  at  H,  H',  that  are  held  down  upon 
the  back  ot  the  valve  seat  by  springs.  These 
valves  resist  the  outward  action  of  the  air 
pressure  whenever  tbe  holes  in  tbe  siren  valve 
correspond  with  those  in  the  seat,  the  springs 
being  made  sofidently  strong  to  resist  the  oat- 
\  pressure  to  the  derired  degree  for  pro- 
ig  the  i«qntrad  faroa  tX.  sound  waves ;  bnt 
the  nlrw  alw  Mm  u  «Miy>TalTaa  to  the ' 


come  in  contact  with  pins  at  O,  screwsd  illo 
the  rim  of  a  wheel  revolved  slowly  by  a  am 
and  gear,  driven  from  the  crank  shut  bf  tiw 
bevel  gear.  There  are  two  rows  of  pins  in  Cbt 
wheel,  one  for  each  tappet ;  conaeqnsallT  IT 
arranging  the  pins  alternate  with  each  otbn 
as  shown  on  the  wheel  in  Fig.  1,  the  ootbt  or 
throttle-valves  will  be  operated  atteraatdfsld 
regularly  as  each  pin  comes  in  ixntaat  wiA  ^ 
tappet ;  the  duration  of  the  sound  will  be 
the  same,  but  the  pitch  of  the  aotad  viU  I* 
acoordinK  to  the  openings  in  the  siren  nh*. 
Long  and  short  sounds  may  alsobeptodoMdhf 
settmg  the  pins  at  0  to  a  greater  or  lea  di*- 
tance  from  the  wheel,  and  a  variation  ii  Hx 
intervals  may  also  be  given  by  setting  thspM 
of  one  row,  so  that  two  will  act  on  one  ti^ipst  t* 
one  of  the  other,  and  vice  versl.  To  ginnt- 
nals  at  the  pleasure  of  the  opeiatar,  ot,  br 
example,  to  produoe  sonnda  oorreapondim  to 
those  in  tbe  Morse  system  of  tabgiaphiagik 
to  any  signal  system  of  wariable  sonadih  A* 
shaft  and  sleeve  are  fncniabad  with  a  kif  to 
each,  T  T,  npon  wlucb  tlM  optntOK  m«i  )rt^ 
and  thereby  opea  thft  tluotUtt  iil  i  it  i[l~' 
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uid  bold  thflm  open,  as  deatred,  to  give 
[glial  reqoired.  Wbea  tbe«e  keys  are 
he  tappet  wheel  is  lemoved,  or  iba  pine 
t  out  of  contact  vith  the  t*ppet  armi. 
rumpet  mftj  be  attached  to  tite  valTe- 
ler  b J  a  diso  aa  shown,  bo  that  it  may  be 
1  aroand  to  the  diiei^oii  in  which  it  in 
i  the  Bonnd  ahall  travel. 


:i£ICAL  INDICATOR  TO  SHOW 
B  BOTATIOH  OF  THE  EABTH. 

17  aiiicle  on  this  Bubjcet  (tes  p.  518,  No.  (     . 

tana  of  inattamcut  ia  ibowa  in  which  tbe- 
■  plMKd  in  a  horiuaUl  plwiA,  and  wanid  ia- 
ui  honrlj  moiion  ot  15°  at  tha  poltB,  while  at 
utor  it  would  not  indioate  at  alt.  In  Ihe 
MujiDg  eneraTing  an  inattnmetit  is  aljown 
is  anapended  with  the  aiia  ot  the  whsal  inn- 
;  fnme,  C,  at  light  angleB  to  the  plane  of  the 
r  and  parallel  with  the  polar  aiii  ol  tbe 
The  frame,  C,  is  impended  bj  ailk  threada 
tndi  that  piojoet  from  the  beam,  A.  Two 
,ta  Biercnr;  caps  are  anppotted  b;  tbe  beam, 
MaitiOD  to  make  an  elsctcical  couuotion  with 
CB  an  the  ■!»  ot  tha  rrame,  C.  Theaa  odh 
iDeeted  b;  a  apinll;  coiled  wire  with  the  bind. 
Fti    that  receiye   the   baltei?   wire*.    The 

A  B,  are  coDDeeUd  hj  rods,  lo  that  when  it 
ed  to  adjntt  the  inBtrnmant  tbe  parte  will 
in  their  proper  relation.     Upon  one  of  the 

the  fiame,  C,  there  ii  an  index  that  movee 
it  oF  the  acale  ot  degrees.  Upon  the  other 
ere  ii  a  amiU  mirror,  D,  tor  reoeiriait  a  beam 
it  and  projecting  it  on  a  scretD.  B^  thii 
jment  a  Teij  long  indti  is  lecured  withoat 
□al  weight  or  momeatnm.  For  thii  augBei- 
Lin  indebted  to  Proftaaor  A.  M.  Hajer,  who 
eg.aled  the  snepeiuion  of  the  iiutmmeat  bj 


■Ml  The  inatrnmsut  shown  in  the  engraTinii 
when  tbe  axis  of  the  frame,  C,  is  a^jiuted 
ialiy.  indicate  15°  motion  per  hoar  in  an; 
).  The  pgaaible  application  of  this  iDStru- 
1  a  larger  form  to  i  ijaatorial  telaac-^pee  in 
'  tbe  preseat  clock  trains  lo^eets  itwlf.  The 
lEcnltr,  if  anj,  would  be  in  prOTiding  tela- 
■lonntinga  of  sufficient  delieaor.  The 
osent  ol  the  nheel,  tbe  eommntator  and 
,'ons  is  BDbstantiall]'  the  same  in  thia  instm- 
I  in  the  one  prerioBBij  described. 
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hare  already  aeen  how  eitendsd  is  the  nse 
t  biohromated  gt  la  tine  in  pboto- mechanical 
;  proeesrea,   and  we  now  haie   to   etad;  a 

m  which  the  gelalioe   itself  is   nsed  as  a 

bare  priDdplee  of  oollotypic  printiDg  are  as 
:— A  pUta  of  b1u>  or  metal  is  coaled  with 
irm  lajer  ot  bishromated  gelatine,  and  this 
led  l«  ii^fat  nuder  a  n^gatiTB.    Certaii 


insolable  b;  the  action  of  light,  olhen 
solnble  and  capable  of  absortang  water. 
its  is  damped,  and  a  roller,  charged  with 
ik.  ia  passed  orar  it.  Thoee  parts  which 
1  the  watar  ratase  tha  ink;  and  a  piaoa  of 
laing  laid  od  aod  preesore  appUed,  tbe  ink 
"0  paper,  forming  a  ^irint-      Bot 


is  ii  tme,  ••  we  hare  ai 


isflnite  nnmbai  ot 


(trades  between  tha  two  extremes  of  water-taktng 
parts,  and  of  ink.taking  partr  ;  thoM  patta  whioh 
had  a  slight  eipoenre  to  light  being  capable  of 
receiiiiig  both  ink  and  water,  the  propiniioa  in 
whioh  eaoh  is  leoeiTed  depending  on  the  extent  to 
which  the  part  has  been  acted  on  b;  light.  Here  is 
a  damp  o(»totn>*  plate ;  I  hold  it  np  to  the  light, 
'  Mrase  who  ate  near  can  aee  a  vrrr  teehle  image. 

.r  pais  tha  inking  roller  over  it  a  few  time*,  and 

tha  fat^  ink  adheres  to  thoae  parts  wldch  bare  been 

osed  to  light,  the  amonnt  of  ink  being  propor- 

late  to  the  extent  to  which  the  light  bu  acted ; 

that  a  picture  is  bnilt  sp  with  all  ita  gradaUooa 

ight  and  ahada.    I  hold  up  the  inked  plate  before 

ught,  sod  700  see  tha  imagft  distinetly.     I  will 

r  hand  round  tbs  inked  olate,  together  with 

•iiuilar,  but  nainked  plata.    Here  is  one  more  plat 

which  I  take  from  thia  dish  of  water;  this  I  wi_ 

ind  take  an  impressioii  tram  it  on  paper.     Hare 

_-,  are,  70n  see.      It  Ton  band  them  round,  7an 

oancompaietheplata  with  the  proof  printed  from  i' 

The  first  step  in  prtparingthe  colloijpio  plala 

I   take  two  pieoee  of  plate.glaes,  such  aa  1  hai 

here,  to  put  eome  water  and  flour  emery  on  one  i 

them,  then  to  grind  tbem  together  undl  Ihe  nil 

g  inifa«es  ate  anitormly  de-poliahed.    It  ia  ni 

-th  while  forme  to  go  on  grindiuR  theee  nnli] 

the*  are  Gaitbed,  bat  here  are  some  Initbed  ones 

which  jon   can   examine.      Whea  the  plaice  have 

been  anffioiently  ground,  they  mnat  be  well  rineed, 

nd  reaied  up   against  a  shelf  to  dr7.      The  next 

bing  ii  to  prepares  mixture  ot  aeven  parta  of  albu- 

len,  three  partsotoommercia]  water-glass  solution, 

nd  ten  parte  of  water.    This  mixtnre  being  made, 

;  is  chnmed  to  a  froth  b7  one  of  these  Amerioao 

gg-bcaters.     You  see  it   onlj  takes   about  two 

linotes  to  ConTert  tha  whole  into  a  fioth.    I  now 

oar  this  froth  on  a  p^r  Biter,  and  as  it  breaki  op 

;  run*  through.     This  aolutionia  nowraadf  lopour 

a  the  plates,  and  yoa  see  that  it  run*  eaailj 

now  let  it  drain  off  at  one  oomer,  and  alloi 
lata  to  drj  in  an  iDcUned  position.  When  dr7,  the 
.  late  is  well  rinsed  in  water,  in  order  to  remo' 
lolnblo  matter,  and  is  agun  reared  up  to  dry 
this  state  the  plata  is  coTsred  with  an  eilrpmely 
thin  whitish  flfm,  which  oansea  adhaaion  between 
the  plate  and  the  gdatina  coating  which  ia  next 
spplisd.  Tbe  srnutiTe  gelatinoos  miitore  ia  pre- 
pared by  disi  olnnft  lis  parta  at  gelatine  in  48  parts 
tf  water,  and  addingonepartof  ammaninm  hichro- 
mate,  and  iS  pwis  (9  alcohol.  The  mixture  ii  then 
■trained  thiongh  fine  miilin,  and  is  ready  tor  nse. 
Here  i*  a  metal  hot  plate,  mada  double,  and  __ 
a  interspace  watar  is  kept  boiling.  Three  laralting 
rows  sapport  ods  of  tin  prepsrad  glssa  ptataa, 
sbont  an  mob  fron  tha  anrfsoe  of  tbe  metal  hot 
Theglass  platananaJIy reacheaatemperatnra 
mt  50^0.  undar  these  eiieamstanoea.  and  when 
B  the  oaee,  and  tha  plate  is  ignite  lerel,  all  is 
for  coating  it  with  lbs  aensitirs  gelatins.      I 


on  see  that  it  runs  well  over  the  plate,  eras  up 
.-  -_s  comers.  I  now  lift  up  the  plate  quickly, 
InuD  oft  the  eioeaa  of  gelatiootis  mixture,  gire  the 
plate  a  rooking  motion,  and  p3t  it  back  on  tha 
.eTelling  screwa  in  its  old  position.  In  abont  tea 
ninutas  it  will  be  dr7  and  ready  for  eipoanra  in  the 
jirinting  frame,  and  this  exposure  is  about  equal  to 
ibat  wUeh  wooid  bs  required  to  make  a  siltar  print 
'"om  the  same  negatire  i  hut  a  plata  which  hae  been 

-ied  gmokly  reqnties  a  longer  expomre  than  one 

hick  baa  besn  dried  slowly. 

Hr.  Debns  is  now  holding  a  dried  plate  against  tbe 

me  light,  and  joa  merely  see  sn  STan  yellow  tiat, 
arising  from  the  anifonn  Sim  of  biohromated 
(elatine.  He  will  now  hold  np  a  similar  plate 
vbicb  has  been  exposed  under  a  negatire,  and  yon 
■ee  a  taint  brownish  image,  ahowiug  all  details  and 
ihadas  of  the  original.  Aftcs:  having  printed  the 
!>late  onder  the  negatiTe,  tha  next  atsp  ia  i»  sMk 
(he  plate  in  cold  water,  is  order  to  remors  the  free 
nahramste  i  and  daring  this  soakisg  the  image 
iMcomas  moch  tainlar,  aa  yon  will  sea  when  I  bold 
Ihis  soaked  plate   bafore  the  lime  Jight.     Dniing 


thia   I 


J,  takes  place;  all  the  exposed  parts 

af  the  plata  beoome  puakered  np  iato  a  maltitade 
lE  little  folds,  which  wind  about  in  a  Ter7  peculiar 
manner.  These  folds  may  be  traced  almost  allorer 
Ibe  pictore,  their  depth  being  greatest  sn  those 
parts  whioh  hare  been  most  tipoeed — at  least  np  to 
'  n  limit,  beyond  whioh  inerassed  exposure 
destroy  the  folds.    The  nitoh  of  these  folds 


certain  limit,  beyond 

.-Dds  to  destroy  tha  folds.    The  pitch  __ 

may  Tsry  from  about  fifta  to  three  hnndrad  to  a 


'  inch,  and  this  pitch  Tories  sooording  to  the 
neut  of  the  plate,  the  kind  of  gelatins  nsed, 
indiUoD  ef  the  Ucbromata,  the  IsDgth  of  time 
sbioh  the  senaitive  mixtnre  is  kept  hefra*  nse,  the 
rapidity  of  drying,  and  other  drennutaaeaa.  This 
pnokenng,  reticiuatian,  or  grain  ha*  nneh  to  do 
sith  the  printinff  qnalities  <i  the  piste,  one  with  a 

Siin  being  easier  to  print  from  than  one 
inain,  bnt  the  rssoUs  sre,  in  general,  not 
wjood.  wben  tbe  put*  hssbsNisasked  In  water 
inffidently  long  to  remors  ths  excess  ot  tuohromate 
snd  to  deTeh>p  the  grain,  it  is  taken  ont  and  allowed 
W  dry  spontaasonsly.    Ths  dry  plato  may  (ban  te 


and,  aa  a   rule,  ought  not  to  be  put  away  ii 

brightly  lighted  plaoe. 

We  now  pais  on  to  the  inking  of  ths  piste  and 
Ua  treatment  in  the  press.  Babre  nse  tha  plato 
should  be  soaked  in  water,  in  order  to  aatnrato  the 
soluble  portioDi  of  tha  gfJatin*  with  tlus  fluid,  and 
generally^  Iveorten  minntesis  snffleienttoT  this  pur- 
pose. It  is  nsnal  to  employ  tha  ordinary  litborraphic 
roller,  and  oidiuary  litBographic  links.  For  eoUotynie 

Srinting,  end  when  a  litb^aphic  roller  ia  in  resJlj 
rst-rata  oooditian  it  answers  admirably ;  but  a  ntw 
Utbographie_ roller  can  oiJy  be  got  into  a  snfBiuantlr 
good  condition  by  daily  exerdf  e  for  about  a  months 
and  tbe  least  osrelesanesa,  the  drying  of  ink  on  it,  or 
a  eeiaatiou  of  work  for  a  few  days,  will  degrade  it 
from  the  state  ot  a  roller  suitable  for  eollotypie  work 
tbat  of  OD  ordinary  roller  aoilable  for  lithography. 
Here  ii  a  form  of  roller  whioh  I  hare  devised,  and 
hare  found  to  answer  admirably,  aa  it  ie  always^ 
II  ij  for  use.  It  consists  of  an  onttr  eylioder  of 
d  indiarubber,  made  smooth  on  the  ontsidB  by 
Bans  of  floe  glass  paper  ;  inside  this  is  a  thioknsas 
'  aboat  three-qnarters  o(  an  inch  ot  ordinan 
typOEraphie  roller  Domposition  (glue  and  treanls), 
and  inside  all  a  wooden  core,  ptoiided  with  handles. 
To  make  this  kind  ot  r^lcr,  I  put  the  indianbber 
lylinder  inside  this  brus  mould,  plaoe  tha  core  in 
jneition,  and  ^rin  a  littleof  this  glue  and  treacle 
composition— just  enough  to  leal  Uie  joiDt  at  Uw 
bottom— and  when  this  has  set  1  will  fill  the  apaoe 
with  the  glue  and  treacle  mixtare.  When  a  roller 
of  this  kind  is  dons  with,  the  ink  can  be  cleaned  oft 
I  means  of  a  rag  moistaned  with  a  little  oil  ot 
.jrpentins,  care  being  taken  not  to  nse  too  muolh- 
The  roller  is  then  r«ady  to  be  put  away,  and  can  b« 
brought  into  nse  agun  at  a  moment's  noldoa. 

Tha  laboor  ot  mixing  stiff  inks  and  aolonr*,  and 
of  getting  an  eren  film  on  the  inkmg  slab,  i*  ooU' 
iderable  ;  but  1  hare  fonnd  that  tbe  foUowirg  plan 
bTtatesalldifliooltyonthiaaoore.  Theukiamued 
np  with  oil  of  turpentine  to  tha  eoniistencT  of  cream, 
and  the  colour  may  be  modified  h*  iha  adJitiMof  the 
artists'  oil  colours,  whioh  are  aold  in  tnbaa.  In  thi*- 
wayathoroDgb  mixing  of  the  eolonrs  is  ensured, and 
when  it  is  intended  to  use  a  portion,  a  piece  efmoslin 
oier  tbe  month  ot  the  hotlle  containing  the 
.  _  ,  the  botUe  is  then  inTsrted,  and  the  mualla- 
oo*eradnackis  mbbedOTertbeinkingilab.  Iheink 
thosfiltored  sot  ia  spread  erenly  by  means  of  an  ordi— 
naij  t^pogr^hie  ink  roller,  and  la  then  allowed  tore- 
main  a  tew  minutes,  in  order  thst  the  torpenUna  msj 
OTapoTsto.  Thsa  ia  obtsined  s  layer  et  ink^ree  from ' 
'  11  mixed,  and  sreolr  spread.    Tbe  ooUo- 

e,  being  now  taken  from  the  water,  is  laid 
on  Hw  Dcd  of  tiie  press,  tU*  iMTing  bees  prerionsly- 
cOTered  with  a  sheet  of  whito  psm,  and  is  gantlj 
wiped  with  a  soft  pieoe  ot  mnslin.  ^e  laking  roller 
being  chsqrad  with  ink  tram  ths  slsb,  is  gently 
rolled  bsekwsrd*  and  forwarda,  m  I  amnowroUisg, 
it  being  botnein  mind  that  a  slow  rolling  with  beaTT 
pressnre  tends  to  pat  mnoh  ink  on  the  plate,  Mod 
qnick  rolling  with  ligfat  pressure  tends  to  take  oB  a» 
Bxceas  of  ink.  It  i*  Bdnsable  to  be  prariled  with 
'wo  inka,  one  rather  thinner  than  the  other,  as  the 
iait  tones  sometimes  reqnlra  a  thin  ink  to  bring 
them  fairly  oat.  To  make  this  thin  ink  a  little  rf 
finid  lithographio  yamish 


presB,likethoBBOommonly  osedinFiwuM  and  It^; 
a  Walerlow's  antagrapUo  press  is  * arj  well  adapted 
for  the  work,  bat  the  scraper  press  does  not  answer 
so  wall.  Yon  sea  that  the  presa  I  am  nsing  oanaisto 
mnraly  of  two  rellars,  with  the  ^mpan  and  bed 
ridisg  between  tham. 

Tbe  plato  having  been  inked,  and  the  paper  lud 

1,  a  moist  sponge  is  paaaed  oyer  the  baok  ot  it  I 
then  pnt  on  a  few  thiokncases  of  blotting  paper  and 
a  ahast  of  indiamhhsr  an  eighth  of  an  inch  thich, 
abnt  down  the  tympan,  and  paia  through  the  press. 
Here,  then,  ia  the  reaoit. 

Any  kind  ot  paper  may  be  nsed  tor  collolyins 
printuig,  but  it  it  be  desired  to  imitato  silver  pnnte, 
a  thin  and  rather  soft  enamel  paper  mnat  be  nted, 
and  the  prists  must  be  Tamishad  mh  a  varnish  pro- 
pared  by  dissolving  two  parts  of  whito  shellae  and 
one  part  at  maatu)  in  a  eoDvenient  qnantitr  et 
lathylated  apiril.  The  strength  of  tba  totnlion  will 
uapend  on  the  efleet  nqnired.  and  it  is  seareelj 
nsoessary  to  say  that  the  vamiio  mnst  not  be  allowed 
to  chill.  Hero  is  a  print  :  I  will  varnish  one-half 
of  it,  and  when  dry  Ton  can  compare  the  two  sides. 

The  process  which  I  have  demonatrnted  to  yon  ia 
praetioallj  that  ot  Professor  Hosnik,  as  set  fi^h  in 
bis  invaluable  work  on  the  sabjeot,  and  it  I  wera  to 
give  yon  the  lesding  featnres  of  the  various  oolln- 
typie  prooessas  I  sbonld  oocnpy  severs!  bonrs  is 
doing  it.  Ths  ohanMecistie  fentoro  ot  the  Alhertype 
prooess  sonaisto  in  eovsring  the  gisss  plsto  with  a 
film  eomnosed  ot  gdatina,  slbnmen,  snd  potassinm 
Uehromste,  and  exposing  this  to  light  through  the 
piste  of  glsss,  so  M  to  make  that  part  in  immediate 
oontaot  with  the  glass  insolnble,  wsahing  oft  thA 
soluble  portion  in  worm  msfiAtt ,  vi ««  ^«>  ■\i»n*  ».^wr^ 
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A  loL-l  'it^een  the  rUss  nn.l  tlie  actual  printiDg 
film,  wr:"?h  is  now  a;ijili<d. 

.Mr  J.  R.  S^wyf-r,  of  t'le  Autotype  Ctmpany, 
hn*  I'-i'  rat^'l  &  p-i.o?.^?  by  wblch  be  baii  proaucc«l 
TniT'.i'I'V  :  t  re^ul*9,  gome  of  wbicb  you  may  J»cf- 
hirc''!  J  npa'l  round  tbc  rcpm.  You  mnyseeaniorp 
itf^^  rr»  r-^-PT  tatiTea  cf  aluiot  all  claf>ses  of  pbnlo- 
prr;.^ '"  '.v^rk— ancient  manuscnpt?,  coinn,  arcb't'.'C- 
t:r.\  K-  !-r.  p-ji,  enf^inccrlrg  woik-!,  ai.«l  book  i:la«- 
tr.-ti*  :^  Diioctly  oppo-ito  to  nifi  is  iin  oxccoiUmpI^ 
fi":-  ..' ,l!':.*yi.;c  pnnt  of  Xorwiob  Catbodrhl,  and  this 
la  fr-  m  «  no  of  Mr.  Siwy#r*8  own  nefifatircs.  Yon 
wi!l  :i\"»")  no'icc  a  seric?  of  prii^ts*  represent  ire  tbe 
£r  "it  p  .M-c  erpinv rirflr  w.rks  of  France,  wbicb  are 
row  bci*  ?  print*"!  by  the  Autotype  Company,  under 
th  din  ■  tion  of  Mr.  Snwyer.  "Hie  production  uf  i\i\» 
f'*T\f9.  r?pularly  and  in  largo  numb:  r.4,  proves  tbe 
thr  rinijb  practicability  of  tbc  collotypic  process  vvlun 
In  oirL-tul  hands. 

You  •=  c  Iw'or?  yon  Eonrc  adm'raVo  8veoimen«»  ef 
ro"otyT  io  printins?,  by  Mesfrs.  Brann,  of  Donmcb, 
Mo-ii^r.-'.  Sirumper  and  Co.,  of  Hamburj^,  and  Llesar?. 
WiisH  and  Co.,  of  Lordon. 

TJ^^o  H'  xt  frreui  .*»tflp  in  collotypic  priwtinj?  is  tlio 
•ppl'cttion  of  Htciin  machinery  to  the  i  rocfs«» ;  the 
difficulties  of  wiping  the  plate,  inkirg,  and  tnking  off 
th'*  p'lp  r  by  mnobinery  are  considi  rable,  but  tbc:C 
cifficuities  are  l>eing  gradua  ly  overcome. 


MODERN  IDEAS  OF  CHEMICAL 

ACTION. 

THK  lecture  di  lire  red  by  Prof.  Dawar  on 
Monday  in  last  week  will  be  long  remembered 
by  tbope  who  had  the  good  forture  to  secure  a<lmit- 
tince  to  the  buiMing  in  which  it  wa»  de!ircred.  The 
many  ncvel  ai.d  delicate  experiments  exhibited  were 
rerdcred  doubly  interesting  by  the  eitraordinary 
proportions  to  which  they  were  magnified,  and 
rc!  dercd  viiible  by  the  whole  audience.  The  subj-  ct 
of  tbe  lecture  was  *'  Di!>sociation,  or  Modern  Ideas  of 
Chemical  Action,"  and  the  following  is  an  abstract : 

Xew  chemistry  and  old  were  now  so  distinct,  f>aid 
Pnf.  Dewar,  that  it  was  for  some  yca^s  quite 
cu't  Jmary  to  refer  them,  as  it  were,  to  two  different 
times,  and  this  Imd  been  mainly  brought  about  by 
the  large  adrances  which  bad  recently  been  made  in 
orgai  ic  chemistry.  His  object  was  to  dcol  with 
ji.tme  of  the  large  geneialitits  that  had  been  elaborated 
t!  rough  a  long  process  of  time,  and  to  show  that 
the  atWai.tage  of  tbe  long  experiments  which  wtre 
apitarently  of  little  use  at  the  time,  was  that  in  the 
citmutative  rttult  they  wore  of  much  greater  value 
ilun  siuMon  and  brilliant  discoverits.  For  this 
pi-.rMwe  he  must  direct  attention  for  a  moment  to 
olu'iui*lry  at  the  bpginning  of  the  century.  Black 
dial  u  \T,K\  ard  th«j  justly  regarded  him  as  the 
U\V.  V  of  mo-lern  chemistry.  He  was  so  na.d  a 
t.v^.h  r  that  th.^u«h  he  started  the  new  chemistry 
« .iM  *Toi»ier  in  his  last  dayi,  he  still  strongly  ob- 
T.xt.a  during  ;V  years  of  his  professional  career  to 
»o,!.ir  I  aivy  dvH?trine  of  chemistry  as  final  at  hw  time, 
Aid  t!w  ovMLMHiucnco  was  diatinotlj  stated  that  he 
tiiwi-  oaUtd  hi*  Iwtnres  lectures  on  chemistry,  but 
Uvi  iiv*  on  tho  action  of  heat  and  matter.  It  had 
Ihhii  *  iimtler  of  rerr  groat  difficulty  to  cbemHts  to 
ui  dii^Uad  how  at  that  periotl  Black  managed  to  lay 
•o  li.  i«  :iiul  wourti  A  hasU  in  such  a  difficult  depart- 
iiioMi  of  -en^noo.  The  gn»at  disooTery  of  Black  was 
%lw  (tro.luotion  or  origin  of  fixed  air,  associated  with 
Iho  |.ait*ror«iation  of  bodirs  where  they  ^fe  "iu«ficd 
vv  iHHNfcttw  g^»«^m«  -the  great  doctrine  of  latent  heat 

ibAt  a  iHHiy  in  luuisiiig  from  a  solid  into  a  liquid 
kvK  la  ku^t  whieb  was  not  measurable  by  the  thcr- 
M^uu'li  r,  VI  tbe  W.i;inning  of  the  century  «  'ras 
a..fc.iu«k»j  r^<«avdedaii  provwl  that  air  was  really  a 
1..  f  lAiHM  thai  U»flft  rt  d  from  the  fluid  in  some  way  or 
,».'.i.  S.*\uij<  utond  into  it  a  oirtain  quantity  of 
h^Mt  U  a  U  **  vrarsi  Ihi'y  found  Dalton  eommenwng 
t..  HKi  aaU  hUiihic  aisUnotb*  in  1805.  that  he  had 
M»»  .(^u^h  ibai  Iho  |«eriua»f nt  gasoe  were  liquofiaOie 
U-.il-  Ua>iaul  Ml  lh«i  time  that  the  expenments 
»»-  u:%«>k  ttiul  %»lh«T«  \\m\  ^o  far  proved  the  roiults 
4*.  A  Wio^sHiM  Hi'Jinv'y  U>  entertained  any  dout't 
t«^  j.^s  fcin<  ilK*  ix-^luoibility  uf  oUwtio  fluids  of  what- 
^^sx  W*«a  niix»  luiuid*.  and  that  we  ought  not  to 
.L.  i^..,  »4   iltv.ti^<  u  by  Iheiwe  of  low  tiraperatures 

4  1    iiu'ii.^    )»i\M»iir««  exertitl  on  unmixed  g**^* 

5  ..»    II Ui  lo  X  Ui^tralo  what  Daltan  really  did, 

.!S^u    IV**'. ^  «»ouM  bf^ijiu  by  proving  that  Wl 

.   .  I.   II   *  <  inv  -«  «tato  \\m\  a  certain  amount  of 

,  ..    I...   ^vA    iN*i   ibo   Ta|Kur  oxiiteil  a   certain 

i.  .-..in^s  •riio**  %»»-*  wirtMinible.    He  bad  on  the 

»»...  i-Mio  o  .1'.  iAv»  Ivkrxuiiet. r^,  and  into  two  of 

.1.^.1   .»j  w.M  M   I- 1  \sliuv  two  tlii'ds,    learinf(  tbe 

»....!  »•  4     •  .Uixi.     luto  till*  tir*t  he  would  intro- 

.. .,.  ^^  i;.».  »ot»   »  Milo  aUvh.il,  ar.d  into  the  litUe 

...    »,.'.»  i%'i»  »»i  i*»o  -ivMid   some  ether.    They 

„..  .:.i ».»..»'  »»•  ih *•  t*o  alivhol  floated  about  on  the 

.   .  ..  M  kS.* ».  .-vi,v».  .uid  that  the  mereury  was 

.     i  !.,».. .». I     1**1  d^-nvK'iion  btMiig  produced  by 

,  .    I  »•...  .Uiid      l>iflftTtut  fluids  had  diffe- 

i I  ...^.  ,..  i'nv».»ir\«      I'tbtT  hid  an  enormou? 

4. .J   i  HoiiM  Iv  »d»-ii«rvtd  tkit  it  forerd  the 

..    .         .•  \^,.;  Jv^ttii  iinu'b  lower  thnn  the  alcohol 

.  ,        V.    »»-,n<»ti»:i  MS  to  the  pressure  of 

...      I.   ;i  ou*    tH»  iv^-wltni  as  second  tohu 

,..-.►  ; o  *^  iht^  tttouiiif  theory,  for  it  directed 


r 

the  attention  of  investigators  to  the  laws  r.^lating  to 
tbe  pressure  of  vapour  and  tomncr.it  tire.  Now,  in 
order  to  show  belter  what  ho  had  been  explaining  he 
would  magnify  tbrouRh  a  Icn^  fixed  air --carbonic 
acid,  discovered  by  B^ack,  and  then  subject  it  to  pre^- 
*«nro.  Ai  the  pressure  wa*  put  on,  th'j  maRomet<  r 
hand  ro-^e,  and  tbsv  would  see  the  liquid  carbonic 
acid  appear  as  a  clear  I'quid  on  tbc  surface  of  the 
mercury.  This  carl onic  acid  was  as  permancLt  us 
water,  providt  d  it  was  a^  tbo  required  pressure,  which 
was  scm*  thing  more  than  CO  iLtmospbLre«.  The 
pressure  would  fall  as  he  n.ducid  the  tfmperature, 
a'.d  by  camprossing  it  again  it  would  rise  again 
temporarily.  He  woidd  j-liow  them  that  this  liqui<l 
could  Iks  ma<le  to  boil.  The  appearau'^c  of  this  I'quid 
carbonic  acid  wa^,  as  illustrated,  entirely  altorol  by 
Altering  tbo  t'mpsrature.  This  was  typical  of  all 
fluids,  and  indeed  of  all  solids.  He  al;0  hhowcd  how 
tbe  fluid  could  be  made  to  disapprjir  by  increasing 
tbe  temperature,  notwilhatandln;;  that  bo  increased 
the  proesure  ever  so  much.  Even  if  he  8ubject<Kl  it 
to  the  pressuro  of  1(K)  atmospheres  the  li«|uid  would 
!  ot  appear.  Arranging  a  current  of  vapour  to 
gradnnlly  h«at  the  glass,  in  a  short  time  they  would 
seethe  fluid  gradually  disappear  although  ho  kept 
incrf using  the  prc.^jiurc  to  keep  up  the  volume. 
This  had  been  mo-t  elaborately  worked  out  by  one 
of  the  giCAtest  discoverers  of  the  time— by  Dr. 
Andrcvrs,  of  Belfast— namely,  what  be  called  tbe 
"  critical  point"— and  he  was  only  sorry  that  Dr. 
Andrews  was  not  pro-ent  to  see  niu^nifiod,  and  on 
so  large  a  r  calo,  an  ( xpor'mont  whirb  ho  had  often 
sho^n  him  on  a  smaller  one.  At  80''  this  fluid 
optically  disajp'-arrd,  and  no  amount  of  pressure 
would  at  that  temperature  bring  it  back.  But  by 
eoolirg  it  again  th^y  would  get  back  the  b'quid, 
though  there  was  t'un  no  liquid  there,  apparently. 
This  was  exactly  parallel  to  what  went  on  with  a 
largo  number  of  ga^es.  The  cffuct  of  pressure  in 
modifyirg  chemical  bodies  da*es  from  the  beginning 
of  tbo  century,  bein^  observed  very  shortly  after  the 
time  cf  Black.  In  fact.  Black  bad  a  very  fav6nrite 
pupil  in  Hutton,  the  great  geologist.  At  that  time 
it  was  a  Fource  of  grt^at  ai^icussion  amongst 
geologists  and  physicists  how  far  water  or  fire 
I  Layed  the  greatest  part  in  the  actions  that  hail  taken 

Elace  in  tbe  paft.  One  scbocl  argued  that  water 
ad  done  everything ;  the  other  that  fire  did  every- 
thing. Hut  tin  supported  the  doctrine  that  fire 
modified  the  ch  iractcr  of  the  stratifioii  rocks  and  he 
answered  tbe  objections  raised  to  the  stability  of 
certain  chemical  bodies  by  proposing  the  theory  that 
pressure  under  the  ocean  produced  a  mo-lifyirg  in* 
fluenoe  on  chemical  changes.  His  dinoiplcs  were 
taught  this,  but  never  attempted  any  experimental 
verification,  with  the  accept  ion  of  Sir  James  Hall, 
who  made  a  very  intri^sting  experiment  about  1798, 
on  the  charaeter  of  basalt  when  fused.  He  showed 
that  if  they  fused  basalt  iteould  bo  reproduced,  pro- 
▼ided  sufficient  time  was  given  for  it  to  eool.  After 
Hutton's  death  Sir  James  Hall  made  an  elaborato 
SI  ries  of  experiments  to  prove  that  Hutton's  theory 
was  right.  The  substance  he  took  was  carbonate  of 
lime.^  How  was  it  that  in  an  ordinary  limekiln 
canstio  lime  was  obtained  and  carbonate  of  lime  did 
not  exist  ?  How  was  it  that  carbonate  of  lime  was 
obtained  at  all  if  fire  had  acted,  as  was  said,  in  g^'o- 
logio  stated?  Hull  tried  to  prove  that  stability 
depended  upon  pressure,  and  succeeded  in  producing 
chalks  and  actual  marble  by  confining  the  marble  or 
chalk  in  an  enormon<«  tube  of  great  length,  heating 
it  to  a  high  temperature,  and  preventing  the  escape 
of  anything  ;  so  that  chalk,  or  a  species  of  marble, 
was  formed  by  heating  carbonate  of  lime.  Fifty  or 
a  hundred  atmospheres  was  sufficient  to  produce  a 
chalk  of  rerj  little  weight,  and  therefore,  large  de- 
posits of  lime  could  be  had  without  its  being 
neoessarily  candtic.  About  500  of  such  experimeats 
had  been  greatly  lost  sight  of.  Little  had  been  done, 
and  a  repetition  of  this  experiment  in  a  different 
form  was  one  made  within  the  last  twelve  or  fifteen 
years.  The  principle  was  one  which  he  would 
illnstmte.  The  lecturer  then  gave  an  elaborate 
chemical  illustration  of  the  experiment  referred  to. 
The  great  development  of  the  effect  of  presaare  in 
modifying  chemical  bodies  was  due  to  Prof.  Clair 
Deyillc  of  Paris,  who,  for  tbe  la-t  twenty  years  had 
rigidly  followed  the  philofopby  of  Black  in  examining 
the  action  of  heat  on  chemical  bodies  or  mixtures 
of  bodie.4.  In  other  words,  he  had  compared  a 
vapour  most  rigidly  with  the  behaviour  of  a  coemical 
body,  and  all  the  experiments  of  Deville  were 
really  related  to  a  very  ingenious  experiment  of  Mr. 
Justice  Qroves  who  found  that  w^itrr,  although  a 
veiy  stable  fluid,  was  readily  decomposed  at  a 
white  boat  by  means  of  red-hot  platinum.  This 
struck  D.'Tille  as  an  extraordinary  experimeut, 
bccaut-c  hero  tbcy  had  highly  heate<l  nteam  giving 
such  a  trmpcraturo  as  to  deeonpose  water  itself, 
ar.d  bv  experiment  he  found  that  all  that  water  re- 
quired for  its  decomposition  was  that  tboy  should 
have  a  continuous  current  of  vapour  drivirg  away 
the  amount  deeompof^id.  This  wa<«  exactly  parallel 
to  the  deconi position  of  chalk.  Tbo  experiment  wa«i 
then  made  and  bbowcd  that  at  a  tomperurure  very 
much  lower  thr.n  tbc  fusing  point  of  platinum,  water 
was  decomposed  into  gases.  aT.d  that  this  was  bo 
was  shown  by  reproducing  water  from  the  gas  by 
the  aid  of  the  electric  spark.  Another  very  interest 


m^  experiment  was  made,  showirg  tbe  re^Uta  ^ 
boiling  notion  ^ct  up  am./ng  the  crysuh  of  earbonste 
of  pota-b,  asal^o  another  oxprriment  with  pallAdiom 
with  the  eame  object.  Kvery  vapour  hu  a 
certa-n  curve  that  represer.ts  all  its  rclatioa- 
namely,  the  increase  or  diminution  of  pres^on  to 
the  temperature.  If  it  was  true  that  the  behafioor 
of  a  chemical  body  was  so  strictly  aoalagom  to 
that  of  a  Vtipour,  then  all  the  laws  of  dysaaia 
could  bo  applied  to  the  stabilitv  of  cheoical 
bodies.  This  had  modifiid  eutiroly  all  prmon 
ideas  of  metallurgio  interactions,  audit  has  euUtd 
chemists  to  ascertain  temperatures  very  nach 
b^ond  the  range  of  the  best  thermometers,  tv  con- 
sider car*,  full  V  the  case  of  high  tcmperaturei  as  they 
oceurrcfl  in  the  sun,  and  t)  explain  a  great  maoy 
abnormal  r:actions  that  chemists  ha-i  never  Were 
been  able  to  explain.  The  tempo  rat  jre  is  di«o. 
ciation  was  that  tcmp-rntnre  where  a  bedy  oonU 
not  exist— thit  is,  tb:.t  it  was  that  temperatne 
in  the  case  of  the  body  of  water  where  no  wais 
could  exist,  where  there  was  no  posaibiBty  of 
producing  water  at  that  temperature;  that  wm 
a  temperature  of  something  like  between  3,000 
and  4,U00  drgrees,  instead  of  being  30  degm. 
All  the  elaborate  rekitiona  of  temperaton  aad 
pressure  of  vapour  might  be  applied  to  the  stabifily 
of  chemical  bodies;  con?eqnc ntly.  the  rangaci 
their  knowledge  had  been  enormously  extndei 
It  might  appear  t>  many  that  the  ca<>c  of  a  aoid 
bo^y  difP'rcd  from  that  of  a  fluid,  and  it  might  bo 
imagined  there  was  no  parallel  between  the  gai  gmi 
off  from  the  carbonate  of  lime  or  potash  and  that  of 
water.  If  he  took  a  lit  tie  e  olid  carbonic  add  it  wcnU 
be  oa^y  to  show  that  it  was  a  snbatanee  that  atthi 
temperature  of  the  air  was  continually  boiliof.  II 
was  actually  in  a  state  of  ebullition.  He  woola  in 
snow  to  make  a  block  of  ice,  and  no  doabt  he  wooU 
succeed  in  getting  a  block  of  it.  There  would  be 
a  mass  of  fixed  air  in  the  form  of  ice.  and  he  woiU 
be  able  to  show  that  if  the  ice  was  put  io  a  fliid 
that  did  not  solidify,  it  would  actually  be  in  a  eoafi- 
tion  of  continual  ebullition,  although  the  temperaton 
was  oon-iderablv  below  thiat  of  the  Arctic  regiou. 
The  fo'id  may  boil  just  as  much  as  the  floid.  Tbi 
lecturer  then,  hj  a  beautiful  and  highly  Bueoadd 
experiment,  proilnced  carbonic  acid  snow,  and  by 
increased  pressure  i  roduced  a  block  of  iee.  Ho  a- 
plained  that  the  density  of  the  solid  in  the  form  oC 
ice  was  about  one  and  a  half  times  that  of  water. 
When  it  was  placed  in  liquid  it  readily  sank,  and  mi 
continually  giring  off  gas,  and  this  he  prored  by 
placing  it  in  ether.  Dr.  Dewar  exhibiiM  another 
experiment,  in  order  to  prove  that  a  body  that  wn 
eminently  unstable  existed  at  the  temperatnre  of  a 
red  beat  where  that  body  would  be  ordinari^ 
regarded  as  a  body  non-existent.  For  this  pmpoN 
h»  placed  a  strip  of  palladium  in  a  hydrogen  fluMi 
I1ie  palladium  was  obserred  to  be  vibratinff,  and  tbaft 
was  due  to  the  inequality  of  temperature  xoreiiif  fti 
hydrogen  temporarily  in  and  temporarily  ont.ni 
proving  the  temporary  existence  of  a  body  of  fmt 
instability  at  high  temperatures.  The  infeme 
from  this  investigation  waa  to  ahow  that  the 
generalisations  of  the  greatest  importance  were  thoM 
that  were  the  work  of  an  enormous  nnmher  of 
minds.  In  order  to  roach  this  analysis  of  chendeal 
stability  they  had  ineluded  the  work  of  many  yoHi 
of  the  ablest  experimenters.  The  results  of  a  eentvy 
of  experiments  were  reallv  to  go  back  to  the  pUle- 
sophy  of  Black— to  study  the  action  of  hA  OB 
bodies  and  mixtures,  and  to  examine  the  analogy  of 
ohemieal  bodies  with  those  Bnb|eets  with  paralM  idi- 
tions— namely,  vapours ;  and  m  that  way  they  Wf 
enabled  to  apply  all  the  great  discoveriee  of  mvoitigi- 
tors  in  thermodynamics  to  the  stability  of  dwrnieri 
compounds.  They  continually  heard  of  diseoreris 
by  astronomers  with  reference  to  the  condition  of 
the  solar  atmosphere.  Think  for  one  moDMut  wbil 
this  investigation  showed  them  with  refcmoe  to  Iho 
solar  atmosphere.  It  told  thmn  the  tfficMy  of 
sudden  explosions  on  an  atmoephere  heated  to  a 
exceedingly  high  temperature.  The  result  wai 
hundreds  of  bodies  were  formed  for  the  firrt  trao. 
and  hundreds  of  bodies  were  decompoeed.  fonniof  •■ 
enormous  number  of  new  ones  out  of  the  sphcn  of 
its  enormou«  jet,  simply  from  the  variation  in  tht 
pressure.  No  doubt  the^  would  have  a  proof  of  the 
anpKoation  of  these  pnociplea  by  ti^e  diseoioy 
snortly,  that  there  were  certain  fines  in  the  solar 
spectrum  suddenly  produced,  and  as  sndda^f 
disappearing,  that  were  due,  not  to  elemenlMy 
bodies,  but  to  the  formation  of  temporary  eonpooAi* 
This  subject  was  ono  of  tbo  greatest  generality,  aad 
enabled  them  to  feel  that  all  the  sndd^  and  bnlliaat 
discoveries  of  which  they  had  so  many  lately,  weit 
not  to  lay  hold  ef  them  to  the  excluition  of  consider- 
ing the  enormous  value  of  the  researches  of  tbe 
laborious  investigator, 


THE  HABITS  OF  AJfTS. 

AT  tbe  re^nt  meeting  of  the  British  AssodatioB, 
Sir  J.  Lubbock  read  a  paper  on  the  habitiof 
ants,  in  tbe  course  of  which  he  said  he  had  been  for 
some  years  watching  the  habits  of  ants  and  had  kept 
under  observation  about  SO  epoaiaa.  Thongh  fivifll 
in  captivity  they  were  in  good  health,  and  he  bid  is 
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t  a  quetn  nliieh  hnd  1i 
3.0  coaM  confirm  thn  ^t,' 
Ic  with  rrcpoiit  to  tlio  u 
eir  aLtoation  to  their  yui 


with   them,   of   wliich  1 
id  thM  thera  Wirj  SS3  apecica.     la 
9  ikirociiitian  wnn  lujeiil^utiil.  in  oUktm  i 
tho  Lcntii  iSunleil  Blii'll(>r  to  other  iu 


fortubloL 

itachoil  thDmEcUcd  tj  utiti  liul  cc 
if.  The  coiainon  ho  xc  ant  was  to  bn  foand 
Od  ia  UdocuLtlon  wilh  other  antd,  but  thi 
ro  aiiKpliuniLl,  kikI  ho  hiA  uertr  hech  >iij 
A  ni^dy  *lli<.c1  iip<>ci''it,  hawerrr,  th;' 
a,  ma  iOintt!m<»roiiiul  ina'taFialinn  witli 
VMnillT  th'!  tnua.  In  ii;ich  wsca  the  nriit 
to  tV  sftLsu-iim.  Th]  iino'-n  ac.l  tho 
uTO  of  tbjib  it|i(^e4,  BD'l  till  fuic^if  vrifi: 
lon^U  free  to  C'IIUq  avl  ^,  bi  IhErc  was  r.o 
tUvd  1'iw,  unri  tlioy  lormeil  lo  bs  qnitj  iv- 

t«  thiir  posit'on.  Tb?y  vaie-M  i&  tho 
il  dutlijBi  uikI  in  fbr.iKiuR  ('>i  in^Kuioni. 
,t  thA  &i>hi  !d:<  iu  cirn,  aii.1  lU'iiTi-.I  a  Mr.- 

shnre  of  their  BuKtcnani.-o  frum  th>m.  'In 
ir,  when  tticj  arii  of  do  niiCi  thu;  were  atiU 
ith  RFLUt  curs,  until  the  spiinif,  olitn  thry 
ig^in  n-eful.  an  inaluncd  ol  inuiLueo  and 
;bt  uncxuiuiil  d  in  the  animsl  kinBdom. 
»  ona  tfei  a  which  took  no  puit  wbateTcr 
ulici   of    tho   bouscholil,   anl  wanid  eroa 

tlu>  mi.lflt  of  pN'ntj  if  ths  food  wpre  not 
their  moathl.  H'.- hs'l  COaGrmcH  Hnhcr'a 
>ls  eipflrimHatp  on  ihia  poin',  ani  had  kept 
re  und  in  health  fur  moDthe  hr  olliwinE 
tiiTe  for  ■□  hour  a  day  to  feed  and  cleaa 


t  half  HI 


LC't,  which  could 


eachcd  by  a  paptr  bridge  10ft.  loi.„. 

e  a  anmll  heap  of  earth  by  which  they  could 
They  booh  swarmtd  OTcr  the  earth  and 
cat,  but  whpD  he  rcmored  aome  of  tba 
lanr  occurri:d  to  them  to  heap  it  up  a^ain, 
ley  tried  to  i<t:etcb  up  to  the  honey,  atil 
I.  ronnd  by  the  brdje.  Ho  moke  a  fi'nilai-  were  thro 
at  by  plaeint;  honey  which  could  only  bi'    token  no 

>y  CTO'sinB  a  choiui  over  which  ho  hail  laiil    neat,  and ,_, 

gt  a  hit  of  atraw.     He  ilightly  moved  tli|.  '  found thot  Ihey    

dd  thpf  tried  in  vain  to  stretch  orer,  but  '  which  were  put  into  a  diSai 


this  eouTitry.  '\Vhan  he  first  bcmn  to  keCf  nnta  ha 
in'iUteit  the  neata  by  water,  but  it  was  npce'ory  '" 
ehan-e  that  afien,  and  o'liiervinir  thnt  the  hiir« 
the  atcma  of  flowera  preTontiiig'  the  anta  from  clin 
inif  thim,  he  bud  since  uted  ftmn  Oiisof  the  m< 
aurpriai^!)!  pcriota  coimfctcd  with  auta  was  tl 
while  ther"  wu  onu  neat  tboy  serer  app-ared 
qnnrri-l,  all  ot'ieri,  BTen  of  the  aama  up  ciea,  bii 
triatod  SJ  atranBer..  and  enemiea.  Tbero  wai 
mlitikiuk'  the  lr:atmonl.  If  an  ant  (fuana)  wjnl 
to  carry  uwjy  B  friend  to  a  place  of  (c^iitiiy  i 
tuA  h.T  by  the  miadible,  nnil  her  friend  rol  ed  h 
"■  ■  '    aball.  but  bd  cno  oy  ia  seii'^  by  thr>  li-jj 

_ii!».   Si  coufirm.'d  the  eipcrim^nta  of  H'.iber 

iM  te their  beinR  ab'u  to  le^oftniw  their  frimla. 

lifter  B  locB  abseace,  or  rather  their  attjiinii  t.ui  .    , 

for  nlthoni;h  he  bbw  tt^ai  thi-y  attach  d  a^id  hilled 

'   'r  cH' mi""  hi  con!d  not  find  unytri"eof  warm 

Jtiaiitortiuii- friend'.     Ho  tc-t.dtbi~  b;  titng 

e  o.ii  of  a  nchb,  and  an--p'nded  them  in  a  bottl* 

red  wilh  mnal.D.    Thos?  in  tho  ni-t  took   no 

t-e  tf  ih'm,  but  when  ftruiifci-ra  we.e   im*  in 

.   _,'  wjro  indlcnant,  ond  n«(r  ?toppi.il  uotU  th»T 

out  thron^h  \h&  utJilin  and  •t'neked   tliCin.     Hi' 

mark.d  aomg  auti  in  a  iicstitilli  paint,  and  fonnd 

that  tLiiL-  frciids  reiRoriJ  it  i  but  a  rtran^.'r  goi'iff 

I  r.'Ml.'is,  and  g>t  out  as  quickly 

.,_..__     _.   ..'unM  bo  ill'.c^ Klinft  to  ki.ow  bo* 

Ihuy  Mco^niiedthcirfrieiidi.    It  mi^>ht  behy  emull 

— or  aome  fiKu— or  by  iLftit  tl  TC.»f  n;liun.     Iu  order 

to  try  whether  they  oon'd  n:Cflfnui;>  thim  when  in- 

petiai'ile  he  firdlD'cdcblorofoiDi,  bnttli  it  praelically 

killed   them,   a;id  ho  then  mode  t'jim  irtoiieated. 

He  did  lo  by  pntlin^  them  ii.ti  whiskey,  not  whiakey 

3  th':m,  for  thiy  wre  too  »ca  'ibla  to  tike  it  eve  i 

...  ncek   days.     Ho   trii.-d    an  experiment    «ith  25 

friojdi  Bnd  30  ttiLtngcra.     The  Hobcr  anta  comirf; 

out  of  tbe  nests,  and  finding  the  ir.toiicntcd  snla 

lyiirg  hclplcs  on  their  backj  in  ludicroui  attitudea, 

proctcdL-d  to  t:ike  them  op  and  carry  them  off.     Of 

the    twenty  Gto  thry   brought  SO  into  the    neat, 

wbire,   probably,  they   aooB   slept  off  thi!  (fferta. 

The  other  S>c  they  dropped  inti  the  moat  of  water 

which  thi"n  sorroundpd  the  ntit.    Why  they  did  ao 


the*  tl 


of  atem  teutotolora. 

were  thrown  into  the  moat,  and  the  other  two  we 

He  took  aomc  pupie  ont  of 

putting  them  Inck  after  aomc  month 

"' "frlcndi,  whilsfO'Ei 

attackc. 


'  less  eompl^i,  but  iu  almoat  all  ca^os  one  can 
ipeoTB  to  be  so  very  much  the  moat  eOicient  that 
king  B  general  view  oU  othcrj  may  be  proeti    ' 


,lly 


said  that  the  trade- winde  and  their  modificatiomi  and 

the  atratam  of  the  ocean  above  the  nentral  layer. 
Thii  aystem  of  honznntal  elreulation,  althongh  so 
enormou'ly  important  is  iti  influences  npon  ths  dii- 
tribnlion  of  climate,  ia  anfficiently  aimple.  O.e  of 
tho  moit  ainguloT  reaulti  of  later  inrestittationa  is 
the  catabliahment  of  the  fact,  that  all  the  Toat  mua 
of  water,  often  npwarda  of  2,000  fathoms  in  thick- 
neia,  bulow  thencntiid  hand,  it  moTing  alowlj  to  tho 
northward  ;  tlint  in  f,ict  Ibo  deptha  of  the  Atlnntio, 
the  PioiGe,  and  the  Indian  Oi^cona  are  oeonpicd  by 
tongni^  of  the  Antarctic  Sol,  prcsening  in  the  main 
ita    ehnrnetoriitie     (cupernturaa.     The    immediilo 


iplanatio. 


i  this  u 


.t  fidly 


oi  putting  the  atraw  back,  oMch  ths}'  i  It  waa  generally  stated  that  all  the  eggf 

.ijr  Difcrc  djne.  anta  or  bees  were  laid  by  queena.     Tl _,. 

.ne  kaaw  that  if  an  But  or  bea  foond  a  atore    J^^"""'  '"'  '"■■  """^  "i"«  1"^  *'J  T"'^™.'  ""'.'?»> 
olbera    wouU  aoon  eoU^t  about   it;  but  l:^'"'"""""™^''""'^'     ? 
1  iutJligoice  wai  impiied  if  the  ante  and  i '^"^  wore  no  queens,  and  yet  .... 

■      ■        —  I    them,  but  the  eggi  laid   by  workera  always  pro- 

I  Iduced  male).     Ha  hod  made  aome  cxptrimenti  to 
uuwi'Ytr    ikppear  iteit  thofongcsof  ant.,  and  found  that  they  wera 

__:ha,that  to  their   ™Pa''le  of  di-tingrii^hirg  between  dilfereut  colouni, 

If  the  neat  of  Formica  fn.ca  were  dis-  5"4  "T'"^*''.  ^°\^-  Thmr  seuMot  ameU  was  al-o 
nd  one  of  them  foimd  a  place  of  conceal-  i  delimje,  but  b' had  aeen  no  proof  that  they  were 
a  w*s  nuilouB  that  h-ir  friends  fhouU  come  ""fT'"  '?.''F°^"«i'''"'•v^  '4,'^^^  '  ■"  '^^k 
,a  went  up  to  one  of  t'jcm  and  took  it  b,  '"""-l',  ">"''  ''=  de.crib:d  that  they  were  not 
ible.  The  aecond  ant  rolled  hor-elf  up  into  <*P"'''°  "'  conunnuieatiBg  with  each  other  by  aonnd. 
od  wos  carried  orer  her  ahoolder  lo  the  I  _ 

he  second  ant  then  went  to  a  third,  and  the 
'aa  npeated.  Ha  put  an  ant  which  had  j 
out  fooil  for  aome  daya  to  Loniy,  and  bbw  [ 
'  feeding  aha  wa«  on  her  way  to  the  neat 
mat  Bome  frienda,  whom  ahe  fed,  and  then 
alone  to  the  honey.  On  her  way  back  ' 
met  seme  other  frienda,  whom  she  tti, 
of  them  weut  back  with  her  to  tho  honey. 
urae,  they,  no  donbt,  brouglit  others.     Ha 

Ihey  wore  able  to  diatinguiah  betoeen  a  .    ,  „     .,     .    ,  -   -    

a  small  qiiantlly.  To  toat  this,  he  put  >a  by  the  atofl  "of  'the  ChalleDgef.  Ail«T  briefly 
»  Laeaiu!  Niger  species  into  a  small  atore,  renewing  the  effurts  made  by  diSsrant  oonntriea  and 
into  a  large  one,  and  hsTiag  Watched  for  I  ndiiiluaU  in  the  work    of   eiploTBtioD,    deep-eoa 


BRITISH  ASSOCIATION. 

;THS  address  in  GEOaRAPHY. 

ImE  address  in  Section  E  wa>  delirered  by  tl 
.  FTMident,  Sir  C.  3.  Wytille  Thomaon,  F.B.E 
ind  as  might  have  been  expected  dealt  prin(ii'<°] 
irith  phytioat  geography  and  those  researekes  c 


2  fri. 


that  the  anta  with  the  small  qnan 

to  ahire  it.  and  the  ants  with    i 
ight  357.     To  try  whether  they 


a  diaoOTcry,  the  Preudant  gara 


Oeneral  Oaaania  OtroolBtlon. 
All  reoent  oliaerTatiiHU  hare  (ha  aoid)  shown  ns 
Lbat  the  Ta-it  expanao  of  water  which  hoa  ita  centre 
in  the  southern  hemisphere,  i>  the  one  great  oeaan  of 
tbe  world,  of  wii'ch  the  Atlautio  with  the  Arctic  Sea 
tnd  tbe  North  Paeific  are  merely  northward  extend- 
ing gulfs ;  and  that  any  pbysisal  phenomena  affecting 
•briously  one  portion  of  it«  area  must  be  regarded  m 
gne  of  an  interdependent  ayatem  of  phenomena 
:iffeetiag  the  ocean  aa  a  whole.  Shallow  as  Uie 
stratum  oE  water  farming  the  ocean  U,  it  is  very 
lieduitely  split  up  into  two  layers.  At  a  depth  rary- 
ing  iu  diCftrent  parta  of  tho  world,  bat  aToiaging 
yorhapt  500  fathoma,  ne  arrive  at  a  layer  of  witter 
.     ,  --     ---    !it  a  toinptratuto   of  -UT  Fahr.,  and  thia   may    be 

:,l,  the  paatonil,  and  eten  the  agrioullnrol  legnrded  as  a  kind  of  neutral  band  separating  tho 
a  flrat  liTtd  eh.ully  by  tho  cb  ise,  and  Iwe  layera.  Ahore  thia  band  the  temptrature  variei 
one.  Their  battea  were  nii.glu  oonil.ata  cr.atly  orer  different  nreoa,  the  iaothermobathio 
_  described  by  the  ancient  poe'a.  The  ,  fines  sometimes  tol-rably  equally  distributed,  and  at 
lahighertjpeof  social  life.  Taeyntiliaed  other  times  crowding  together  towardi  thn  anrfaco  i 
•eciea  of  aphides  lik,!  flicka  and  henls.  |  while  beneath  it  the  tciuperatora  aloioit  nniieraully 
e  immense,  and  act  .d  iu  concert.  He  i  sinks  Tcry  alowly  and  with  increasing  slowiica  to  a 
•ey  would  probably  eitenniuate  the  fir.^t  minimum  at  tho  bottom.  I'hs  oauaea  of  natural 
(  M  the  white  mnn  extcrmioited  the  phenomena,  such  aa  the  moTementa  of  great  maisfs 
Of  the  agricnltural  clans — the  harreat  of  water,  or  the  exiatenoe  OTer  large  areas  of 
mmld  not  apeak,  oa  there  were  none  in  |  abnormal  temperature  condition!,  oro  olwaya  uitce 


)  same  honey,  which  he  placM  near  her 
3  fed,  returned  to  the  nest,  and  came  out 
rie;^d».  He  took  her  np.  howeror,  and  put 
he  honey,  and  her  fiienda  then  wandered 
1  thea  retLri:cd  lo  tho  neat.  It  was  hard 
ither  thi  re  were  difftrencea  of  ehnrarter  in 
e  tame  apecita,  oa  th,'y  Whared  diff.rantly 
[rent  condittona  ;  bnt  thoio  wura  great  dif- 
if  character  and  hnbiti  lietwern  those  of 
spnciea,  putting  aside  the  alare-making 
birh  ha  thought  woald  Qad  it  impoiaibie  to 
rilh  the  aelf  dependent  anl  fr.:cr  species, 
nmunities  even  showed  ourious  nnalogies 
■—  ■ ' — eaof  human  progreaa.     Therii 


, ..      Ltlyinei 

HpilnHon  ov<ir  tltc  noit'^ern  portion  of  tho  land 
hemisphere,  whil.'  over  tho  water  hemiaphere,  and 
particularly  ovtr  ita  santhrrn  portion,  tho  rcrero  ia 
tbe  ca.>a ;  thns  oni<  part  of  the  general  cireuhitioB  of 
the  oeean  ia  canic:l  on  throngh  the atmoaphara,  the 
water  being  r^i^cd  in  TBponr  in  the  northern 
hemisphere,  hurried  by  upper  wind  currcnta  to  the 
zone  of  low  bi^romctric  prraanre  in  tbe  south,  where 
it  ia  prcripitated  in  the  form  of  snow  or  rain,  and 
welling  thence  northwards  in  the  deepeat  channels  on 
nccouiit  of  tbe  high  apeeiflc  gravity  dependent  OB  ita 
low  temperaturo,  it  anppliea  the  plac«  of  the  water 
which  hoa  been  removed.  The  cold  water  wcUa 
nOTthvrarii,  but  it  meets  with  some  obatructiona  on 
ita  way,  and  theae  obatnictionr ,  while  they  pravathe 
northward  movomcnt,  it  fnrther  proof  iros  needed , 
bring  out  another  law  by  which  tba  diitribution  of 
pan  temperature  ia  regnlated.  The  deeper  water 
iks  slowly  to  a  minimum  at  the  bottom,  so  that  if 
..J  anppoae  the  temperature  at  a  depth  of  2.000 
fathoma  to  be  36°F.,  the  temperature  at  a  depth  of 
0  may  be,  aay,  32".  Xow,  if  in  this  oaoe  the 
'  eurrentmeet  on  ita  northward  path  a  oontinnons 
icT  in  the  form  of  a  anbmarine  mountuD  rid^ 
ruling  to  within  2,000  fathoms  of  the  sea  anrfaM,  it 
iaelenrtbatalltho  water  below  a  temperature  of  Sff* 
will  be  arrcalcd,  and,  however,  deep  the  baaln 
beyond  the  ridge  may  be,  the  water  wiU  mnintuD  a 
minimum  of  33"  from  a  depth  of  2,000  fBtboma  to 
the  bottom.  In  many  narti  of  the  ooaon  w*  h»Te 
moat  remarkable  examples  of  the  effect  npon  dcap- 
■ea  temperatnre  of  sMli  hBrrien  inttrsaeting  sold 
iiidranghta,  the  most  markad  imtaUM,  Mrhsga,  A 
singular  chain  of  closed  Bi '  ■"* 


leqnaDtly,  in 
,,    __    -_„,    ..       iter   to   tho 

,  there  ia  a  canstant  inward  current 

through  the  Straits  of  Oibroltar  from  tbe  AUantiB: 
'  need  not  at  present  refer  to  an  occasional  tJd^ 
-.junter- current.  Tbe  minimam  temperature  of  ths 
Meditermnean  is  about  5*°  F,,  from  a  depth  of  100 
fathoms  to  the  bottom.  The  temperature  of  54°  is 
reaehed  in  the  Atlantic  at  tho  month  of  the  Stnita 
of  GibialUr  at  a  depth  ot  aboot  100  fathoma,  so  that 
'-all  prohabUity  future  aonndingivrill  show  that  the 
..BC  waterway  through  the  Straits  doea  not  giaotly 
•leeed  100  fathoms  In  depth. 

Tho  Depth  of  th*  Baa,  and  tha  STatnM  ot 
Hodam  Sepodta. 

Itseema  now  to  b«  thoroughly  ettshHihed  by  Unea 
of  trustworthy  soundings  whioh  have  been  run  in  all 
directions,  that  the  Bvoiaga  depth  of  the  ooean  is  a 
little  orer  2,000  falhiina,  and  that  in  all  probability 
itnowhereeiceed*5,OOOfathama.  Within  300  or  400 
milea  of  the  shore,  whether  in  deop  or  in  shallow 
wattr,  formations  ore  being  laid  down,  whoea 
matnlals  are  derived  mainly  from  the  diaintegration 
of  abore  rocki,  and  which  consequeatly  depend  for 
■      imposition  upon  the  I-' ' 


position 
materiola.    Thcaa  d 


theai 


a  liii 


ntheii 


they  correspond  in  eveiy  way  T 
*  "'■  s  with  which  we  are  fanuiax  oi  every  ago. 
of  modium  deptha  dawn  to  about  2,000 
fathoms,  we  biLvc  in  most  seaa  a  depoait  of  tba  now 
well-known  globigTlna-DOie,  formM  almost  entirely 
ot  the  ehells  of  Foraminifera  living  on  tho  aea 
aurface,  and  which  after  death  have  sunk  to  the 
bottom.  In  deptha  beyond  2,500  or  3,000  fathoms 
leh  acenuialutione  aro  tekiiig  place.  The  shores 


cfOiJ 


..ally  to 


lllrling 


.■w*..*.-.-,     ,-     although     the     _  ... 

Foraminifera  are  aa  abundant  oa  the  tnrfnee  as  laey 
are  elaewhere,  not  a  shell  reaches  the  bottom ;  the 
carbonate  of  limn  is  entirely  dissolved  by  tha 
rarbonic  acid  contaiued  ia  the  water  during  the  long 
descent  of  the  ahelis  from  tbe  lurfaec.  It  therefore 
"  r  of  very  greatintsreatto  det  rmine 
arc  go-ng  on,   and    what  kind   of 

___   ...  _    being  Iwd  down  in  thcjo  nSysaal 

on?,  whioh  must  at  v'^o"'^  osa-ss-s  '^J?'*:^ 
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of  Um .   

abjMM  ftUtd  with  mn  axtmel;  fiot  laddiih  elkj, 
in  grskt  piut  BmoiplMMB,  but  wntaininB,  when 
oumiiwd  onder  tbe  nioroMopt,  *  qnautitj  of  die- 
tinoDr  mm^dImU*  partidM.  oreuuo  and  inorgacio. 
Tha  Mptnie  putiolei  an  elnaay  lilioeoiu,  and  for 
tbe  mott  part  the  Bhallt  or  ipiiM  «f  ndioUiwn* 
vUeh  an  liriog  abuodMillf  on  Uw  mrfaM  of  the 
ua,  and  apnuvatly  In  mom  or  Uuabimdanacat  all 
diptbi.  Too  InarganiB  parfioln  an  nriante  Saksa 
of  dnintegrated  j»imiDa,  and  nnall  oTitallina  fng- 
Bunla  of  Toleamo  minsrali ;  Um  amoipbmii  rMidna 
li  probably  prindpallj  dnft  to  th*  deoMiipotitiaD  of 
Tokaaie  prodneti,  and  parllr  t«  Itaa  nltitUBte 
iDOigMiie  raiidna  of  dMompona  ornDiimi.  Then 
i*  anple  eridaooa  that  thia  abjMal  acpoiit  ii  taking 
|daM  with  extreme  ilownei*.  0*r  il)  whole  ana, 
and  mors  partionlarl;  in  the  deep  water  oF  the 
Faeiflo,  tb«  drtdge  or  trawt  brian  up  in  large 
Banberi  aodnlea  rer;  irregular  in  shape,  oonatitiag 
eUeflf  of  peroiide  of  iron  ud  peroxide  of  maiganege, 
depoaited  in  oonoeiitrio  fatjenio  a  matrix  ef  olaj, 
comidainielaniformedoEathark'*  tooth, orapien 
of  bone,  or   an  otolith,  or  a  inece  of   ailioaoni 

rige,  or  more  freqnantly  a  waterloned  fragmrut 
pariiall*  deoompond  pnmioe.  Toeee  nodolea 
are  eridaotf;  fonaad  in  the  olay,  and  the  formation 
of  the  larger  onei  and  the  Hcregation  of  their 
material  mut  hare  taken  tham  a  tott  Ions 
time.  Man;  of  tbe  eharka*  Iceth  to  which  I 
bare  allnded  as  forming  the  noolei  of  the 
nodales,  and  which  are  frcqaentlr  brooKht  np 
I  foreign  matter,  belong  to  ipedoe 
...  _jTe  evei?  maon  to  bBliere  to  be 
Some  teeth  of  the  ipeoiea  of  CaTehnrodon 
.  mormoas  >ii»,  four  iocbte  acrou  the  haee, 
re  eearc°lj  diatingniihable  from  the  hn^e  tenth 


the  oonditioDS  of  that  xaat  region  which  liee  within 
the  panUlel  of  70=  8.  Rome  additional  knowled^ 
hai  been  aeqnired,  and  the  light  whioh  reoent  in. 
riniriei  ha(e  thrown  npoD  the  general  plan  of  ooean 
i-lroulation  and  the  phjsieat  propertiei  of  iee.  hare 
giren  a  new  direction  to  what  most  partake  for  rame 
iime  to  come  of  the  natam  ol  specalation.  From 
LnfarmatioD  derived  from  all  •onroea  ap  to  the 
pteoeat  time  it  may  be  gathered  that  the  anpane- 
I  rated  area  of  abant  4.700,000  eqnars  miles 
aorroniidiag  the  Saath  Pale  ii  l^  no  means 
certunly  a  ecntinnons  "Antarotie  Continent,"  bat 
that  it  ooniiata  mnoh  more  probablj  partly  of  com- 
pBiatiTSlj  low  Mntinental  Und,  and  pirtl;  of  a 
cangeiiea  of  oontinental  (not  ooaanio)  islands, 
hridged  between  and  combined,  and  eorered  to  the 
depth  of  abont  1 ,400  feet,  by  a  oontinaons  ice-cap ; 
«ith  here  and  there  somewhat  elented  continental 
chaine.  Sir  'Wyrille  Thornton  gara  the  reasona  for 
this  belief,  but  u  the;  hare  alrmdy  apppared  in  the 
"  Voyage  of  the  Challenger,"  and  in  papers  read  at 
different  meetings,  we  need  not  here  n^nwdnoe  them, 
or  his  remark]  on  the  deep-sea  fanna.  We  think 
the  addreea  erred  by  bdng  too  long,  and  by  leeming 
too  mneh  like  an  «itract  from  a  book,  bnt  it  had  at 
Isaattkegrdat  merit  of  bcangandible. 


THE  ADDBE38  IN  ECONOMIC  SCIENCE. 

The  addreu  in  section  V  was   deliTered  by  the 
Fieeident,  T.  K.  Ingram,  LL  D.,  U  B  3  A.,  who  '- 

larfce  alluded  to  the  oriticai  poeitig, 

the  Aieociation,  not  a  few  of 


„ ^ ^ ,,. iiiieoship 

from  the  tertiary  beds  of  Malta.  It  is  erident  that  1>ruideDt  t 
these  semi'tossil  teeth,  from  their  being  caught  np  'fe  mention 
in  nnmbera  by  the  loaded  line  of  the  trawl,  are 
eorered  by  only  a  rtry  thin  layer  of  clay.  Anolher 
element  in  the  red  olay  has  eaued  great  ipecnUlion 
and  interest.  If  a  magnet  be  drawn  thn>ngh  a 
qnantity  of  the  fioe  clay  well  diltnsed  in  water,  it 
will  be  foond  to  hare  canght  on  its  snrfaos  some 
aunole  nagnetie  epbemlee,  lome  apparently  of 
ualallio  Iron  in  a  pasaire  itato,  and  some  of  metatlis 
niokle.  From  the  appearance  of  tiieie  partiolea,  and 
from  tbe  mrcnmstanoti  that  saeb  magnetic  duat  has 
bean  already  detected  in  tiie  sediment  of  snow-water, 
I   Hr.    Hnrn^,   has    a  rery  strong 

'    ■  are  of  oosmic  origin— eicesairely    — -. 

_         .  . ).  I  think  it  is  oonedTabU  that  the    weirari.     It  p 

Bketallio  ipheralea  ma;  be  darired  bom  the  dacom- 
poaltion  of  the  lighter  prodoela  of  submarine 
TOlMnoef.  So  far  ae  we  can  judge,  after  a  most 
carefnl  comparatire  examination,  the  deposit  whieh 


heldhj 

the     most    diatingniahed     members    thinking    that 

Political  Economy  and  SUtistiea  have  no  cUm  to 


my  edleagne.  Hr 
opwon  that  tnqr  k 


ia  at  present  being  formed  at    _ ,. .. 

ooean,  does  not  oorrespond  either  in  atrnctnre  or  in 
ehemioal  oomposition  with  any  known  gealMtUa) 
fonnation ;  and,  moreorer,  we  are  inclined  to 
baliere,  from  a  consideration  of  their  stractare 
and  of  their  imbedded  organic  remains,  that 
none  of  the  older  formations  were  laid  down  at 
nearly  ao  great  depths— that,  in  fact,  none  oI  theae 
hare  auything  of  an  abyssal  oharactsr.  Theae  late 
reaesrehee  tend  to  ihow  that  dnring  past  gsoli^ieal 
chaiMiea  a^esal  beds  hare  nerer  bees  exposed,  and 
:> 1  highly  probaUe  that  imtil  comparatinOy 


recnt  geol^:iaal  periods  sneh  bods  hare  not  been 
formed.  It  appears  now  to  be  a  generally  reeeiTed 
opinion  *aMog  geologiete— an  o^nion  whioh  wi 
£rst  btonght  into  prominenee  by  nofeewr  I>atia- 
that  the '  maadTO  emptiima  whioh  originated  the 
nonntain  ohains  which  form  the  skelrion  of  our 
prsaant  eontinenti,  and  the  4epre<iiona  oconmed  tre 
onr  preMDt  teas,  date  from  the  seentar  coohng  and 
oontraetioD  of  the  erost  of  the  sarth,  from  *  period 
mnoh  more  remote  than  tbe  depodtion  of  the  earliest 
of  the  fosailiferonaiadcs  tend  that  dnring  the  period 


_, icillationa  by  whioh  limited  ar«BH 

hare  been  alternately  derated  and  depressed,  thn 
broad   reanlt  has    been   the  growth  hj  eucoeuive 


the  commonwealth  ...    

equal  to  the  occasion  and  delirered  an 

aned  laat  week  one  of  the  best  addresi 

ling.      We  giTB  the  enbalance  of  hi 

-That  economic  phenomena  are  capable  of 

HnentiGc  treatment  is  a  proposition  which  I  do  not 

intend  to  spend  time  in  demonstrating.    It  is  com 

prehended  in  tha  more  general  question  of  the  poui 

bility  of  a  seientiGo  Sociology,  and  any  one  whi 

diapntes  it  will  hare  enough  to  do  in  oambating  tb^ 

Argument*  by  which  Compta,  and  Hill,  and  Herbert 

Spencer  hare  established  that  Risibility.    Nor  do  I 

■-' — '  ' *■-  words  in  showing  that  it  there  be  a 

tj,  no  other  branch  of  Intestigatiou 

oan  compels  with  it  in  importanceorindignity.lt  has 

of  all    -       ' 


lectual  syatei  ..  .      __. 

foundation  for  the  crown  of  the  edidce.  hare  claimed 
for  mathematics.  It  receirea  cantributiona  from  all 
other  departments  of  reaaarch — whether  in  I' 
lainment  of  resnlts,  to  be  used  tor  its  parpo 
the  elsboTBtion  of  methods  to  be  applied  i 

onirics.    It  is  the  most  diffienltof  all  the , 

heeanse  It  is  that  in  which  the  phenomena  dealt  wiUi 
ore  most  complex  and  dependent  on  the  greatest 
rariety  of  conditions,  and  in  which,  acoordnigly, 
eppeamncei  are  most  deceitful,  and  error  takes  the 
most  plausible  forms-  Thare  is,  in  my  judgment,  no 
duty  more  Incumbent  in  onr  day,  than  Uiat  of  reoog- 
aiifi^  the  claims  of  Bodology,whil>t  at  the  same 
time  enforcing  on  its  enltirators  the  neosasity  of 
eonformiiv  to  the  geanine  scientiGc  type-  Tet  it  is 
now  SOnght  to  expel  from  thia  Aifociation,  which 
ongbt  to  represent  tbe  harmonioui  union  of  all 
posilire  researdi,  tbe  very  limited  and  inadequate 
portion  of  tbe  sdence  of  society  which  has  ererfi 
reoognitioD  ia  ita  eehama.  I  assume,  Uiat  then,  ___ 
noBio  pbenomena  are  proper  suhjeets  for  soientlSc 
treatment.  Bnt,  strangely  enough,  a  pi  ' 
■  ■■     ■■      ited 


pc^tical  economy  bas  recently  dispnted  the  posfll- 
nlity,  or  at  least  the  utility,  o'  a  scientiSc  handling 
of  tconomio  qoeitions.  Frofeaaor  Bonamy  Frioe,  el 
tha  Unireni^  of  Oxford,  who  hsa  published  a  rolnme 
in  which  aerenl  of  those  qnest'ons  are  handled  with 
much  ability  and  freshness  of  treatment,  not  only 

., .,    .        repudiates    a    sdentiEa    character    for    his    ow 

been  the  growth  oj  sucoeaaive  inqairiea  but  alWes  the  scientific  method  to  be  _ 
steps  of  the  original  monntain  chsins  and  theeitec-  mialake.  According  ti  bim,  ordinary  people  are 
sion  of  the  oontinenls  b;  their  dsnndaUon,  and  th>'  right  in  betiericg  that  they  can  arriTe  at  truth  on 
correspmding  deepening  of  tha  origins!  groores.  If  these  qucstiona  by  the  aid  of  their  natural  lighta — 
thia  new  be  correct — and  it  esrtunly  appeara  to  m-=  that  by  rirtue  of  their  nntrainel  sagacity  they  oan 
that  the  reasoning  in  its  txTour  is  rery  oogent— it  tike  a  shorter  and  far  clearer  path  through  their 
it  is  qnita  possible  that  nntil  oompwatiTely  recent '  own  obs^rrations,  than  through  what  he  calls  "  the 
times  no  put  of  the  ooean  was  sufficiently  deep  for    ta"gled  jungle  of  scientific  refinemcnta-"     In  plain 

.1..  . .: .  _    .L .     ■ terms,  he  is  in  faronr  of  relegating  tha  study  of 

economic  phenomena  to  the  domain  of  empiriciam — 

to  what  ia  called  tbe  common  sense  of  practical  men. 

A  more  fatal  aoggeation  oou'd  not,  in  my  jud|nnsnt ,  be 

'     T  am  foreed  to  say  that  Fiofesaor  Price  seems 

^_  , .„ .1  labour  under  radical  misooaception  aa  to 

I,  but  stretches  of  waterorkteaTy  pscki  of  ior,    the  nature  and  oonditiona  of  science.      Beoauie  the 

a>  the  wind  listeth.     Speaking  of  the  possilnlity  of    facta  aF  the  production  and  diatrlbution  of  wcaltb 

reaching  the  Pole  be  says  it  seems  poseible  that  in  s   hare  always  gone  on  spontineously  amongst  man- 

-.II  ^jji^  ^^^  fuxi  in  the  oondition  in  which    kind,  anri  definita  model  of  social  action  with  respect 

—  ^  -*  -,n  1878,  eome  progreas  might  be   to  them  bare  progresairely  eatabliahed  thenuelTes, 

"  ■     '■      ■lattEe--'        -  -■ '^ — ■--    ■- -"■ ■-'-- 


sinular  |  Uiey  hare  not  waited  for  m 
aires  and  paas  iat«  aetion ;  n 

ned  ipontaiMaaa  aeUom  was  th , 

of  tbe  aoienoe  that  abidios  than.    Bs,  tao, 

with  reapeet  to  all  human  aetioii  on  ostnal  sabnt- 

praetioe  alirays  must  proceed  theory  ;  art,  ■■«  ■ 

leaa  intalligant,  mnst   preoada  aeuaue.     Sdsw  a 

simply  tha  aseertaiamont  and  eo-OrdinaUo*  el  Im 

A  law  is  Uie  statement  of  a  general  fact ;  vaeqlM 

~  partienlsT  fact  by  abowing  that  it  is  a  tawtf  a 

ore  geaeral  fact.    Now,  from  tba  beginaiBibfts 

id  of  hia  own  book,  Profoseor  Priee  is  endeaisuii 

I  aaoertain  inch  gniar*]  faota,  and  to  ezflah  |sr- 

tieular  faota  by  meaiiB  of  them — in  other  weiA,  it 

' ,  busied  upon  seienoa  without  knowiu  it.  HsKik 

inch  ef  the  importance  of  econamie  nndim,  lU 

he  regards  as  essentially  practioal,  on  thsr  sttMf 

for    nprooting  tbe  eril  weed  of  false  thecay ;  U 

"-— y   of   some   sort  will   alwaja    bs  naeevq. 

deeline  En  the  eredit  and  inlliunae  of  |alilisd 

•my,  of  which  I  hare  apoken,  appian  ts  w  li 

a  large  measure  dne  to  tba  ricioas  m^tk 

followed  by  its  teaohera.  The  distrMt  ef  ik 
doctrines  manifested  by  the  working  dHSMiSM 
doubt  in  a  great  deeree  owning  to  tbe  not  altgHtts 
unfounded  belief  that  it  has  temJed  to  jastJH  ts* 
abeblutely  aiiiting  social  arrangementa,  and  tWk 
ilndy  ia  often  reoommendad  by  tha  infloaetialdMM 
iriththe  view  of  represaiog  popular  aapiratisns  rfht 
a  better  order  of  things.     And  it  is  donbUos  Ini 


teresU  marshalled  against  the  prindpln  al  bi 
trade,  of  nhich  it  is  regarded  as  the  iigiiisMilsliii 
"r  ia  appropriate  to  thia  plane  to  point  to  thajn>- 
ig  ooldoess  or  d'istnut  eihibited  In  the  fi^ 
ilellects  towards  political  economy — afaetwUABi 
1  the  anrfaae  of  things,  and  showailaelf  OTayetSM 
..1  contemporary  literature.  The  egotistie  ifirilii 
which  it  is  ste^d  may  explain  the  continued  (nM 
whioh  Carlyle^  and  Buakin  bare,  mainly  at  Bad 
preachera.  muntained  againat  it — thongh  tbst  !■} 
"  'i  oloaely  eOTineated  with  yiinona  method.  M 
longer  neceasary  to  oonaider  a^ttcal  isdt 

of  th4  feeling  of  eminent  indiridDaEtiss  ■ 

this  matter,  for  of  late  years  the  gro  irini  diosl* 
faction  h»  risen  to  the  dimensiooa  of  a  £an|M 
rerolt,  whose  ornms  bare  appeared  not  b  lii 
ranks  of  genera]  UteraturOj  hut  within  the  tfkm 
"*  economic  iuTestigatioa  itself.  It  is  -  ■*— ■ 
Istic  result  of  the  nirroimesa  anl 
itine     which      hare     too     mnoh 

I     dominant     English    aebool    i_     

that     they    are     either    nnaeqnainted    with,  m 
chosen    to    ignere,    thia    ramukabia  ■■■• 

The  largest  and  mort   oombinrd  manilHte 

tion  of  the  rdrolt  haa  been  in  Gmnaiy,  A 
wfao'e  ablest  economic  writers  are  inomritiaik 
the  methods  and  doctrine  of  the  aehoil  of  Biaofc 
Th4  question  as  to  the  re'ation  of  aoonomie  it^ 
to  the  general  body  of  haman  knowladge  iaieaUylts 
most  radical  and  vital  that  oan  be  raued  rMfeeUV 
them,  and  on  it  more  than  on  any  other  depjfch 
my  opinion,  the  future  of  these  sfaidisB.  It  a 
sometimes  eongbt  to  get  rid  of  tiiia  qoatioi  ■* 
rery  summary  manner,  and  to  lepreteBt  Vktm  trti 
raise  it  either  a«  weald;  teotinaental  penoaiwtl 
shrink  from  studying  the  COoditiona  of  muMt  ijiti 
beeauae  there  are  better  and  Ufhar  tUM  Ah 
wealth  I  or  ai  pereoni  of  eoohiaod  Intdleet,  lAe  ei* 
to  mix  tngethsr  thinge  whieh  an  Meeutiall;  fl» 
rent  in  their  natnre.  On  the  former  ef  these  iiB|» 
tstious  it  ia  nnneceeaar;  to  dwelL  I  aalBM 
nndarnluing  eentiment  in  iti  proper  qhste;  W I 
tike  np  DO  saatlmental  gromsd  oa  tba  prsswt  v» 
tion.  i-.4--yi-g»i«Mi.n"Lj.  ^  f^^^^g  f^—t^t 
inreetintton ,  I  appeal  to  oonaideratkniB  dsrhed  trsB 
tha  philosophy  of  aoienoe.  When  we  pass  tnm  Hi 
stoiy  of  the  inorganic  world  to  that  of  tbs  vp^ 
which  presnppoees  and  sneoeada  to  the  forsar,  m 
eome  upon  the  new  idea  of  a  lina|  whole,  w^tk  h- 
finite  stmetures  appropriated  to  apeaial  ■rt'eas,bri 
all  influencing  one  another,  and  eo-opoatiag  Issbi 
result— the  healthy  life  of  the  organism.  Bn 
then,  it  is  plain  that  we  oannot  ieolale  tbaltadf  ■ 
o^an  from  that  of  tbe  rent,  or  of  the  wmk 


anl    spirit  it 
pee*^    h 


An  Open  Polar  Bea 
Prof.   Sir  Wyrille  Thomson  rtgarda    as  rirtnallj 
settled.    Thne  ia  neither  an  open  polar  sea  nor  con  - 

of  the  possilnlity 


Marbliam  found  il  ... ,--„-. 

made  in  this  iray,  if  it  were  oonceiTable  that  ll 

to  he  gained  was  worth  tha  expenditure  of  so  mnoh 

labour  and  treasure. 

The  Antarotto  Begiona. 

Bnt  UtUe  progress  has  been  made  daring  tlie  last 

gttvl»r  ata  eeaiaiy  ia  tb«  actual  inTNtigatJan  of 


■e/itigatiot 

intoiligeneoatirBys  praetissd,  cannot 
baring  the  natnre  of  a  science.  But  it  might  be 
simiL^ly  shown  that  there  ia  no  acienoe  of  human 
nature,  for  the  iDt--lleotual  proeessai,  the  feelinga, 
and  the  praetiaal  tendenoiea  of  man  hare  alwap  been 


mnot  break  up  the  stnd;  of  the  buasa  My     < 

number  of  different  aounoea.  dealing  tmt>»- 

with  the  different  organ*  uid  fnnetistai  aidi 

idi«agf«srisl 


We  e 

tirely  with  the  different  organ*  a 
instead  at  a  human  anatomy  and  phyus 
struct  a  cardiology,  a  hepafauogy,  an  cala 
is  not  of  conrse  meant  that  spemal  atndiea  of  ^— 
organa  and  functions  may  not  be  iMiiliiilaliw  M 
thay  may  not  be  temporarilr  and  piuiiislwHf 
separated  from  each  other  -,  but  the  fact  ianrisl  ■ 
ia,  that  it  is  eaaentia]  to  keep  in  view  Uwir  reWism 
sod  intemotiani,  and  that  therefora  tb^y  ■*)  ^ 
treated  as  forming  part  of  the  snbjaet  BaUerefaai 
and  the  same  eoience.  And  what  ia  thus  taM_rf 
theory  is  also  true  o' 

had  stodied  only  One     ._ 

be  rery  nntrustirortby  «rea  is  the  tl 
that  organ .  The  moat  ebaMctormBe  loes  sisw 
what  is  wJI  called  tbe  sodol  awit^  b  the  tmtmm 
of  ite  different  funetioa* ;  and  the  trmtiiwt  el  flw 
fnactions  aa  iudependsBt  ia  earata  load  Miifle^ 
and   practical   error. 
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Hhmi  ot  tlu)  mBterial  mll-liaiTig  of  ladaty,  lb 
Instrikl  oonititntiOD,  and  darslopmsnt    The  itudy 

thoM  phaDamnu  ii  one  chqter  of  aooiolag; — a 
•p%w  wBieh  miut  Im  kapt  in  alow  relation  with 
(  Mat.  In  nothing  ia  tha  aminant  inparioril;  ot 
HMD  Saoith  more  eliwl*  icen  than  in  hU  itaimof 

ooinrdMnd  and  ooBbuts  in  hii  inreatigitiaDi  all 

■  dUnrant  aapaeta  of  lodai  pbsnomana.    Brfure 

■  tam  "ncial  leienoa"  had  bwn  >pahan  or 
Htuu,  UaonldDotbaeipeelad  thatbaahoold  hara 
MMBTad  ailBqnBtdy  (be  natnrc  and  conditioni  of 
■t  feisiKb  of  ioqalr;— ninoh  lata  FoundBd  it  on 
I^Utb  haica— a  taak  which  was  to  ba  aohierad 
W9  UiMi  flftj  jean  later  bj  (hs  gmiai  of  Comtai 
it  k*  proceeded  m  far  in  tfai*  }Jirection  at  it  wa« 
Mabla  t«  do  imdgr  tbe  intellFctaa]  canditiont  af  bii 
IM.  In  alriking  contrut  with  tha  apirit  of  the 
later  ia  Ibe  affantatioD,  habitoal  in  his  followtri, 

IlpMning  all  oonaiilaralioiu  eicepl  the  atriotly 
M*OB)ie,  tboogh  in  doing  »a  ibsj  often  paas  over 
MiiBaa  which  hiTS  important  effaola  on  material 
U-being.  Thag,  «h«n  Senior  it  led  to  make  lome 
aarrktioni  of  the  ntmost  impartanoa  and  interail, 

tha  TerrdoabtfnladTBiiiaistoBUbonringfimilj 
Vhm  aBipMjnient  of  tha  mother  and  the  duldrsD  ia 
K'JwaaeaBe  work,  he  thinks  it  n«eHaaiT  to  apolo- 
M  for  hatioff  iutrodoocd  rash  remirki,  a*  not 
Aapa,  atrietfr  within  tin  prorinoa  ot  potitieal 
moow.  And  when  be  flnda  fainnalf  umilarlj 
taoau  to  obeerre  on  the  erila  of  lerera  and  incea- 
■t  labonr,  and  the  beneflta  of  a  eertain  drgree  of 

Malv  eonnactad  with  Udr  material  as  well  as 
■nti  eondltion — he  pimea  and  eorrei^  bimielf, 
iaafttin(  that  be  shonid  not  onlj  bs  inatiSed  in 
■Utins,  bat  perhipB  was  boaud  to  ooit,  all  eou' 
Ismtiona  whigh  bars  no  inSusnoa  on  wealth.  Thii 
tba  Tsrj  pedantry  or  pariam  :  and  the  puriam  i> 
4  naralj  aiasgarated— it  ia  really  dtosether  oat  of 
■a*.  Hill,  tlwtuh,  as  I  balieTe,  ha  did  not  onjapf 
^  groand  in  relation  to  tha  ooaatittitioii  of  aonal 
ianoe,  ia  free  from  noj  sash  nanowaeaa  as  i— 
War  practieal  pnrpotei,"  hs  aan,  "political 
aoaenr  ia  inae^rablir  intertwined  with  maDf  otber 
kmAm  ot  social  philotophy.  Eioept  on  matters 
'  aiaia  detail,  there  are  perhapi  no  praetioal 
HBtfama,  even  among  thoae  which  approuh  neamt 
I  tha  character  of  pHre);  eDODomical 
Uob  admit  ot  being  docidai  oa  eoonomic 
aaa."  This  ia  teas,  hut  it  ia  only  pirt  or  the 
■tt.      Forpnrposea  of  theory  as  well  ai  of  praoties 

■  a«r*ra)  btanchaa  ot  aooial  inquiry  are  inaaparably 
tartwined :  and  thia  larger  proposition  Mill  in 
Wlbar  place  has  stetad  with  all  the  deurable  fol- 
■■  ot  aDanciatioD,  declaring  that  "ws  oan  narer 
iJsantand  in  theory  or  command  in  praotioa  the 
«dUi«ti  of  a  aoeiaty  in  any  one  reipect,  withoBt 
Ubc  into  oonaideration  its  eondition  in  all  other 

mofaaaor  Fawcett,  in  bis  nemt  tinelr  and  oaef  nl 
■■Maa  on  trae-trada  and  protection,  finds  that  he 
■■Ot  rsatriothimaelf  in  tbe  ttadTof  that  qnHtion, 
'  ilia  aaraomic  pi»nt  of  Tiew.       Aa  complunta," 

■  a^a,  "  are  constantly  made  by  protaationtsta  that 
afa  ooponsnta  peraiatentlj  ignore  all  the  retnlts  of 
■taavon  which  are  not  eoooomio,  I  will  be  earef  ul 
I  •oomdn'  tboae  rsaalla."  And  he  goes  on  to 
■III lain  tb«  proposition,  inwbieh  I  entirely  oonenr. 
mk  pMttoetiOD  may  pndaoa  sosial  and  political 
■awiiwnrna  aren  far  mora  Bisohienina  than  the 
aaaMio  loss  it  oanaes  to  a  connt^.     I  baliera  that 

■  ^oart  dteetiTe  weapons  a^nst  thia  and  othai 
■D0«aie  tmm  will  often  bs  toond  in  reasona  not 
mad  on  material  inlanala,  bnt  derired  from  a  con. 
3atat>0B  ot  the  higher  eada  of  aooislj,  and  the 
aal  0<  Ika  oollectiTS  lifs  ot  the  race.  And  when  ice 
•*•  to  daal  with  the  larger  eoonomic  aabject-,  noK 
fUlj  in«nasing  in  nrgeney,  which  are  more  im. 
adiately  in  contact  with  moral  oonoaptiooa,  than 
■aotiona  of  the  ultimata  eada  of  tte  aoeial  nnioc 
tB«ot  be  left  ont  ot  sight.  Ihla  was  seen  In  Mill, 
ho  w>a  open  to  all  noble  idew,  asd  saw  that  tbt 
aalinal  lue  of  mankind  cannot  be  gorerned  by 
■torial  agoiam.  In  diaenaaing  the  olwrna  of  oom- 
»»*■«,  hjaayii : — "  Aasamingall  theaneceas  which 
dainod  (or  this  state  of  society  by  ita  partiaana,  it 
^aafau  to  be  oonsidered  how  mnoh  would  be  really 
dsed  (or  mankind,  and  whether  the  form  that 
OqU  bo  given  to  life,  and  ths  character  whiob  woold 
I  imfiwrmmtil  on  haman  nstnre,  can  aatiafy  any  bat 
w«7  low  aatimata  of  the  capabilities  otthe  apeciea." 
'mr*,  700  ohaerre,  ia  ruaad  tba  entire  question  of 
la  anda  of  aodal  life;  and  eoonomic  progreaa  i> 
iboxdiiiated,  a«  it  ought  to  ba,  to  tha  intallectnal 
id  moral  dsTeiopment  of  bnmanity.  It  ia 
o  oftan  fo'gottea  that  hi  is  before  all  things 
gasm  mai  a  member  ot  aodety — that  he  ia  uanally 
it  Ikaad  o(  a  hotuehold,  and  that  tba  oondltlont  of 
a  Ufo  ahonld  be  snah  as  to  admit  of  hia  maintaining 
la  dna  >alafioiu  with  hia  family— that  he  bia  alao  a 

— !_-.    ■  ^fg,^^  inbaUigent  appreciation 
jlitiBalaystamto  whtchha  belong! 

i  of  Maim  aad  epportnnit^  foi 

anMl  aaHen.  Erenwberea  higher  education  ii 
»w  aonfM  for  him.  U  is  often  eonceiyed  aa  exoln- 
■rJly  dMigaed  to  adapt  him  for  the  elf  eotire  eiarciae 
[  Ua  faneodaa  as  a  prodneer,  and  so  ia  radncad  to 
Mliiilnal  Inatauetion ;  whtrws   moral    and   socdal 


MS  are  for  him,  ai  for  all  of  n«,  by  far  the  moat 
— portant,  because  moat  diraotly  related  to  eonduet. 
lAbaBT  again  is  Tiewed  as  a  commodity  for  sals, 
lite  any  other  eommodity  i  thongh  it  ia  plain  that, 
arm  if  it  could  ba  properly  so  ollsd  at  all,  yet  in 
■ome  particulars,  aa  in  the  diffioolty  of  looal  transfer 
[a  famil;r  baying^  to  be  aoniidered),  and  in  tba 
[reqneut  impossibility  of  waiting  for  a  market,  it  >a 
quite  eioepluDsl  amongat  eommoditiaa. 

We  hare  notspaca  to  do  full  jostioa  to  tha  addjraaa, 
bnt  quota  aome  of  Prof.  Ingram's  eoocladiag  paaaan : 
'ist  me  now  recapitulate  the  philoMpUoBi  oondit- 
lona  which  I  hare  been  andeaTonring  to  ntorca. 
They  are  tho  foUowiog :— (1)  llat  the  stady  ot  th« 
eoonomio  phenomena  «f  sodety  ought  to  be  syila- 
matically  oomtnnad  with  that  M  tba  other  aspsots  of 
social  niatsnoe ;  <2)  That  tha  aioesuTa  tendaner  to 
abstraction  and  to  nnreal  aimplifloations  ahonld  be 
eheehed ;  (3)  That  the  d  priori  dednotiTa  method 
ahonld  be  changed  for  the  hiilorical ;  and  (4)  That 


(dal  and  poUt 
I  ■aoonVof 


lawa  aboulc 
a  leas  absolute  form.  These  are,  in  my  opinion, 
I  gr»t  reforma  wbiah  are  raqnired  both  in  the 
iduct  ot  eooaomic  reaearob,  and  in  the  exposition 
ol  its  ooncluaiont.  I  am  far  from  thinking  that  the 
results  arriied  at  by  the  hitherto  do minajit  eoonomic 
■chool  aught  to  be  thrown  away  as  Talaeleia.  They 
hare  ahed  important  par^al  lishta  on  human  attain, 
and  afforded  aatatary  partisl  gaidanoe  in  publio 
aefon.  Yiswed  as  prorisional  and  preparstory,  the 
rent  political  eoononv  desarves  an  approbation 
1  an  aooeplauoe  to  wbioh  I  think  it  is  not  entitled 
._  jesarded  as  a  final  aystomatitation  of  the  indna- 
trial  laws  of  aociety.  I  do  not  expect  that  the  riewa 
I  hava  pot  forward  aa  to  the  nsosaait^  of  a  reform 
of  economic  studies  will  be  imm''diately  adopted 
cither  in  this  seotion  or  olaewbere.  They  may,  I  am 
aware,  whilst  probably  in  some  qnarters  moating 
with  at  least  partial  aympathy,  in  others  enoonnter 
daterminad  hojtility.  And  it  is  poiaibts  that  I  may 
be  accused  of  praaumption  in  Teatnriug  to  oriticise 
methods  naed  in  prnetioe,  and  jna^ad  in  prinoiple, 
by  many  diatingaiahed  men.  I  ahonld  aearosly  bays 
nudertusn  such  an  office,  hawerer  protonndly  eon- 
ymccd  ot  the  organcy  of  a  reform,  bad  I  cot  been 
supported  by  what  aegmed  to  me  tha  unanswered 
argumenti  of  an  illnatrioua  thinker,  and  by  the 
knowledge  that  thegrowing  morement  of  philosophic 
Europe  is  in  tha  direetion  he  reoommended  mi  the 
right  one.  No  one  OBn  feel  more  strongly  than  my- 
aeU  the  iuadeqnaoy  of  my  treatment  ot  the  subject. 
Bnt  my  object  has  not  been  so  much  to  pTodnoa  con- 
yieticn  as  to  awaken  attention. 


irostworthy  koowledga  oould  ba  obtained,  which 
nonld  ocntribute  towards  the  detsrminatiou,  not 
only  of  tha  works  wMch  ooght  to  be  aiaenled,  bnt 
of  tha  incidence  of  the  taxation  by  whiah  the  neeea- 
Biry  fond  sbonld  be  nlaed.  For  inatanoe  it  is 
obrioos  that  where  tha  goologioal  ohancter  ol  a 
Katarshsd  ia  yariable,  one  portion  of  it  eonsisting  ot 
a,  permeable  stratum,  such  as  chalk  or  rod  auid- 
■tooB,  and  another  portion  ot  an  imparrioua  atratum, 
aich  as  tho  tertiary  elaya  or  tba  aiuUaa  of  tha  miU< 
atone  grit,  the  same  works  would  not  be  adapted  to 

._, 1.-  ^  ^^  lirer,  nor  would  it  be  fair  to 

0  ttpvoM  Moording  to  the  same  aosia 
</  contribution.  Tbaformer— that  is,  tbe  permeable 
it  not  only,  from  its  abaoibent  nature,  not 
of  flooda,  but  ia,  by  reason  of  that  eharae- 
turiatio,  absolutely  conttltnted  by  nature  one  ot  the 
tary  worka  which  must  be  dariaed  b 
^tte  tha  effeott  of  runfall  o 
Tioot  ttratum. 

Bearing  thia  in  mind  I  haye  often  thought  that 
nttore  might  be  nasfully  imitated  in  thit  operation 
by  patNOg  tha  tnrpint  rainfall  into  tho  jwrmoable 
strata  ot  the  earth  by  meant  of  wella,  or  ahafts,  sunk 
through  tbe  imperm-abla  ttratt  orailying  them. 
Thit  lua  bean  dona  in  isolated  caaet  for  the  dnuaage 


THE  ADSKES3  IN  UBCHAHICAL 
SCIENCE. 

The  addmt  in  section  Q  was  dtliTsred  by  Mr.  E. 
Battoa.  C.E.,  tbe  Preaident,  who  look  tor  his 
anbjeota  tha  ''oonssmntry  of  rirars  and  atrrama." 
About  one-bait  ot  the  addrasa  was  taken  up  with  a 
history  of  tha  subject,  but  from  the  other  half  we 
goole  the  following  ;— 3j  much  haa  been  written  on 
the  anginseriog  details  of  this  aubjeet,  by  men  far 
better  qnaliflsd  than  I  am  to  deal  with  them,  that 
I  shall  confine  myasU  to  ths  simple  atatsmant  of  tha 
prinmplea  whieh  hare  been  rraognised  by  the  chief 
anthoritica  as  esaential,  and  to  n  few  soggestiona, 

' '  h  my  own  experience  leads  me  to  think  may  be 


made  to  suit  tbe  required  carrying  power  of  the 
river  tliroaghout  its  antira  laugth,  both  for  the 
ordinary  flow  of  tha  wstar,  and  tor  floods. 

That  the  downward  flow  of  tba  upland  water 
ahonld  be  equalised  aa  much  aa  poesible  throughout 
the  entire  year;  and 

Tliat  all  abnormal  contaminations  shonid  bt  to- 
moTed  from  the  atreama. 

In  carrying  out  these  principles,  it  ia  perhaps 
tuperfinont  to  aay  that  modiflcationa  must  be  in- 
troduced  to  anit  the  particalar  phenomena  ot  eacli 
■      "      '     "  .— -i-.i   -  j^  would  be  aaay 


might  be  better  la  oentrol  the  flooda  by  meana 
embankments.  In  othem,  to  hare  weira,  and  alnioea 
ddirering  into  aide  channels,  parallel  to  the  mait 
stream,  with  the  aameobJBct.  Bomatimea  reaarroin 
or  reoeptactea  mnat  be  mads  for  catching  the  d^brit 
brought  down  by  tha  atreams.  In  fact,  erery  riyet 
must  be  treated  aa  a  separate  enUty.  It  is  tbars' 
fore  neceeaary  that  a  systematic  collecUon  of  data 
relating  to  rainfall,  the  geological  charscterof  the 
gathering  ground,  and  the  Tolume  of  each  separate 
stream,  ahould  bo  made  for  eaoh  waterahed  area ;  sod 
tbia  should  be  carried  on  tor  a  auffioiBnt  length  ot 
time  to  enable  a  fairly  correct  estimate  to  be  formed 
of  the  beharionr  of  tbe  river  both  in  time  of  flood 
and  in  time  of  drought.  The  establishment  of  atlf- 
Bcling  tide-regietering  gauges  at  ssreral  points  ot 
erery  ontfall  ahould  be  inautcdon.  By  these  meani. 
tha  whole  of  the  phenomena  ot  a  waterahed  arafc 
could  be  aacertained  and  Teeordad,  and  mI«  i>n& 


ariaed  by  art  to  miti- 
1  the  latter  or  impar- 


ls'U  weira,  which  would  coUeot  tbe  water  in  ttmoa 
nt  floo^,  and  diachargB  it  gndnally  down  the  stream. 
The  example  of  oar  Frenah  neighboan  ia  tha  more 
general  use  they  make  ot  movable  weara — ftarnigss — 
of  varions  eonatrudious  could,  I  am  satiaSed,  be 
fallowed  by  nt  with  very  great  advantage  in  many 

Watar  Power. 
The  question  c^  water  power  it  one  which  I  think 
deserves  mora  oontidarstion  than  it  has  lately  re- 
caived.  It  has  been  the  fashion  to  consider  that 
small  water  mills  are  of  little  or  no  value,  and  in  tha 
preaent  state  of  moat  rirars  and  streams  this  is  toa 
lery  great  extent  trns,  bnt  M      ~ 

of  water  to  work  them  is  so  » . 

Sufficient  attantion  has  nerw  yet  been  ginn  to  tbe 
eabject  of  the  amount  ot  compenaation  water  whkh 
dhoold  be  given  tor  tbe  uss  of  riparian  pioprieton 
If  hen  tha  watershed  areas  are  dealt  iritb  for  porposea 
of  vrater  snp^.  There  is  a  kind  of  empineil  rule 
scknowladpd  by  moat  of  the  eminent  inter 
(Ogineers,  that  one-third  ol  tbe  averags  flaw  of 
three  consecutive  dry  years  is  a  fair  equivalout  tor 
of  the  water  faUing  oi 

., itroD^lv  of  on"~"~  """ 

mparial  interaats, 

every  opportunity  of  u^uqg  witn  a  RataenuH  gruaoii 
to  prorida  for  a  aneh  larger  proportton  of  ita  avail- 
able water  being  sent  down  the  streams,  so  that  tbe 
natural  water  power  ot  tba  eonntiy  may  be  propsiiy 
riereloped.  The  extra  oost  ef  tba  neesaaary  irorkt 
unat,  as  a  matter  of  oonna,  b«  bono  rateabl/  by 
the  intenala  benrfted.  It  is  eartain  that  irith  tbe 
progresa  of  lovsntion  many  more  wayi  of  ntilising 
thia  power  vrill  be  diseovsnd.  At  present,  througti 
the  madinm  of  eompnseed  tat,  of  hydnnlio  prea- 
<nre,  and  ot  eloctro-motora,  (bo  great  diaadvantags 

*  "    b<ua|[  only  avulaUe  at  Hie  spot  where  the 


overcame,  and  tbe  power  can  be  trona- 
uently  a[ 


I  do  not  wish  it  to  be  undantood  that  in  snggesting 
tha  oollection  of  additional  data  rslatiog  to  ths 
phenomena  ot  rivers,  I  am  advocating  dslay  in  deaU 
ing  witli  tha  existing  state  ol  tbingt  until  ^e  facta 
have  all  been  aaoertained.  On  the  contrary,  I 
tmliers  that  the  first  atop  onght  to  be  the  establitb- 
ment  of  a  dittinot  water  depanmaot|  which  sbonld  at 
voce  address  itself  to  the  remedying  ol  tbe  evil* 
whiob  are  lonnd  to  be  most  pressing. 

When  it  is  coDeidvad  that  many  lives  are  annually 
saorifiaed,  aithor  directly  by  tbe  action  of  fioodt,  or 
liy  theindirBot  bnt  no  lesifatalinflnenceot  imperfect 
drMnaga — whan  it  is  Tememhered  that  a  heavy  flood, 
i<noh  at  that  of  last  year,  or  that  of  ths  aummw  et 
1B75,  entailed  a  moneuiy  loaa  ot  several  millions 
eterling  in  tha  three  kingdoms— that  during  every 
j'sar  a  qaantity  of  water  flows  to  waste,  representing 
nn  available  motive  power  worth  certainly  not  leas 
than  tome  hundreds  of  thonsanda  of  pounds— that 
there  ia  a  constant  annual  eipenditore  of  enormona 
f.mount  for  removing  d^Oria  from  navigable 
,:hannals,  the  accumulation  of  which  could  ba  mainly, 
if  not  entirely  prevented — that  the  supply  of  food  to 
unr  rapidly  growing  population,  dependent,  as  it  ia 
it  present,  npon  eoureea  outside  the  oounlry,  would 
be  enormously  inaraatod  by  an  adequate  protection  of 
the  fiaherie* — that  the  sams  supply  woald  be  further 
ifTBatly  iiH  laaaml  by  tbeextraQTCA<w^vs^^^^4^*K^ 
v«h«n.Wmu«&\.w^-iie«V«&'c<m>«^  "*,'*'^'?^T1. 
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•Bop'}-  iciinim  fur  iU  iut»li>)n  invrtt'tiiitioDs  of  tb* 
Widitit  poviblv  luturi!,  1  bdkre  it  will  b*  uUowcd 
tlut  tbe  quQiUoQ  an  a  wfauU,  of  tbe  mauiuement  of 
TitTi  i«  uf  Fnffii'iciit  iupoctuiea  tomaluilnoclliy 
(^  bfing  ilrall  with  bf  ti«w  lnws  to  be  Iiameil  iii  iU 
•xdiuiTO  behalf. 


ABSTRACTS  OF  PAPERS.  £o. 
BabbftKs's  Anolytionl  BnRin». 
Ilie  rerort  oF  tlio  oamniitUd,  after  iti'erribinir  tbe 
prinrlpl*  of  the  tunchitic,  Btutcs  that  it  fans  not  bwn 
ror.'ilMii  to  form  nay  exact  concludioD  as  to  tbi>  ro^t, 
Ki'TrrlhRleiij.  tboro  arc  some  data  in  »istiiU'o 
whlrb  *i'|'i>r  to  Gi  a  iowor  limit  to  tbe  coHt.  llr. 
fiahbairi'.  fn  hi>  imbliiihod  piiponi,  talks  or  hiTiuR 
IXnO  colnmiiB  of  wbiid*.  covh  conlaiiiiiiir  GO  •lialioct 
irhnlr.  Tliif  ai-inrFntly  nferii  to  lii*  "sluro." 
BeaMea  the  mnnj'  IbonMuul  Dioal  liil  i>?<ttcr  nhi'i-N 
for  thr«-.  RDiI  111"  uxva  on  wbiiTh  Iboy  aru  irauiitrd, 
tfaore  a  Iho  "  ii:iU.''  iileo  coDtlatiDir  of  a  Bcric*  of 
eolniDUij  of  nrbui'U  ami  of  a  V[iKt  mui'biaer;  of  <!nm:i, 
clateboi,  uK'I  uriiiili*  for  llieir  vuiitrol  huiI  coauxe- 
tion,  iM>  as  t«  b[iii)[  tbam  KilLio  ihu  dirFctiuc  power 
of  tbe  Jucquunl  Ky^tuiua  of  Tariuble  canls  aait 
Operatiou  cunt*.  Witboot  stti^mptinir  any  eiuct 
CHtiiuBtc,  ILi;  commiltco  taj  tlixt  it  would  BurprihD 
tbi-m  very  muvb  if  itnTro  fouud  posiiblu  to  obtiiiu 
tenders  for  leu  than  £10,000.  while  it  would  i«Bt  a 
eonaldcrnblu  suni  lo  put  the  dci-i^n  into  a  fit  btati' 
ferohtuiuiuir  tcudurri.  On  tbo  other  band,  the  coft 
ulgbt  iTiicb  Ihiuo  or  four  timBa  tbe  amount  ahoTo 
mutreatcil.  It  iHunderjilaoil  thitt  towards  tbcrloiu 
oThlHlife  BIr.  liubbsRo  hod  coutcmplatud  carrel nt{ 
onttbe  manufartnre  of  tboeuitiuconasmalli^raciib'. 
COnfiuiDg  hiimcir  to  2d  figures  inatcad  of  50,  and  to 
20U.eolninui  iunlead  of  a  tbouaoud  or  more.  Thii 
wtnbl,  of  eoor«),  rMioce  tbe  expense  of  the  metal 
work  proportionately,  but  not  niateriull).  Tlie 
OODolnaiou  at  whieb  the  committee  arrired  waa  that 
Ihsrooahl  not  adiiH  the  BritiihAaaociationte  take 
any  etepa  to  procure  the  conatiaction  o(  Hr.  liab- 
bage'a  uialytical  engioo. 

nndorKTOund  Water. 
The  report  of  tbe  Undergrouud  Water  Coiumitte« 
waa  TBiul  by  Mr-  l>e  Uance.  Tbe  rijue  of  the  mapt 
of  the  (.!oT'mment  Oroloitieal  Survey  aa  a  baaie  for 
innetii:atiou  in  qaeatioua  of  water  anpply  waa  com^ 
mentel  on,  auil  the  area  oecnpied  by  permeHhU 
foimatioiu  oapaUe  of  yieldiag:  water  in  wella  aonk  iri 
Hitable  aituation*  wai  etated  to  lie  no  leaa  than 
M,687   aqanra   mike,  whiah.  reoaiTinit  a   rainfall 


:i-wilv.'d  i: 
X'^d   there 


og  it  a  milky  a|ip«Lni 
ocky  and  cratny 


ith,    tbe  ■ubaidence  of  the 

-^     -         _    — .lU.    owioK.   ai   I    hove   ci- 

pluioed.  to  tbe  electric  iocrenwi  iu  the  eondiic- 
Lvity  of  tbp  fluid;  and  the  eocs.nuonco  ilceroaao  of 
.lU'iiiK.  Hut  I  now  find  that  if  xoup  U'  added  at  the 
iimc  tiuic,  iicicsis  is  uot  destroyed  but  couBidenililj 
j<;Ti>niied,  and  the  elny  rcmniun  u  lonif  tiiac  in  sua- 
L'niiiou— two  or  three  ditja  nt  b'aiit.  Thnao  faets 
Lvn  a  complntir  explanation  of  the  deteri^eat  powrr 
!  aoap.  It  haa  lonif  Eeemrd  to  me  uuaccouul«Un 
.forclenoaiuif  purposea  tbccomparatlTcly  nentml 
ibould  be  botlpr  tbnn  the  alliuliae  earlnnnte  by 
we  »re  told  that  the  alic^li  in  but  fceMy 
iiiiiiQt>d  with  the  etcaric  Or  otber  fatty  ncid».  But 
ly  toiiil'ino  it  ut  oil  if  wn  n'>od  onlv  thr  alkxlinc 
iwer  of  tbe  linee ':  The  fact  ia  thut  the  di^lerRfnt 
liini  of  roup  ie  due  to  ■■rilcia,  by  which  miuute 
.rlu/'e--  nr«  lon-icuail  anddilTusni]  through  tlii'  water 
aHtobiiri-jdilyoirriodoff.  rnreruinor  distilled 
ilerbit-i  abi;.'bebiuiHiu|t  power,  bccita>e  it  produces 
:i1ki'1<>  ill  a  hitrli  dPKree-  Ttaa  hardueas  of  impure 
tter  ari'ea  from  Ihu  vust  dL>crraH]  of  pisleiiiii  due  to 
p  aaltK  ill  aolulion.  Heaee  tijit  iufcrier  cleaiii'iuK 
mt-r  oT  Bucb  water.  If  alkolinn  aults  Ixi  ad.led, 
-'ulv<^<l  in  water,  it  hceameaca|iab1aof  acliui;u])Du 
ivininous  matter,  hot  the  poiiutie  powiT  is  lessened, 
,t  inrre:t?cd.  Bnt  if  nonp  be  adde,)  nlao.  wo  have 
.<  ndiuDtnire  Intb  of  the  alicali  diiBolnaii  powci 
.1  aC  tbe  iwdetic  cleansinir  power.  At  the  samt 
,11  wo  bnTO  a  clear  ciplauation  why  Bilicat«ot  aoda 
now  birirely  u?pd  in  raakiiiij  Boop  i  for  I  baTP 
itiitii.  in  thu  pupiT  rcFarred  to,  that  ailicated  aoda 
tine  of  Ihu  few  nnivenul  Hubetancea  which  iucreoH 
lu  pedetic  and  aoapeuairo  of  water. 


,—..^.      f    clock  Birea  the  hoan  lij 

linutea,  au'l  tbe  dock  witboat  train  aban  bt 
-Moudi.  We  tbua  bars  >  clock  witboat  tbe  niai 
latroduccd  bya  train.  It  is  a  vraTilja 
nitbont  the  tockiuy  fnetion. 


ducing  figuna  of  liirht  frani  Tibratiooa  of  nul,ial 

was  deacribcd  by  Ur.  I^dd.     It '-  —    V  llj 

:1  ibreo  parts— ou  induction  coil,  aa  int«n|M, 
iind  a  rotary  vacuum  tobo.  The  action  oF  tiie  initio 
Ticnt  is  aa  [ollowa  ;— Honnda  from  tKe  Tiuce  (tatw 
-ourcoa  produce  Tibmtianv  on  the  diaphnffmi^lte 
lOtermpter.  which,  bainir  in  the  primary  dfailj 
ihe  induction  coil,  indneo  at  cicb  iutemibai 
f-tirreat  ia  the  secondary  coil.  aimiUr  totbeietieB 
<-j  a  contact-breaker  or  rbeotome ;  tberelan  odi 
vibration  ii  mode  viaiblo  as  a  fl4»h  ia  thennia 
lube.  The  tube  rerolnn*:  all  the  tiiu<'  at  ■  iMitul 
.peed,  the  fl:i»hea  prodoee  a  h.Tni metrical  tjin  Ekt 
iLo  apokra  of  a  whi'el,  at  in  tbe  Gjsiiot  Star.  Tit 
number  of  apokes  or  nulii  is  acconlios  lotbtDgabB 
uf  ribratioua  In  the  iutormpter  during  a  lerahlin 
iif  the  tnbe,  and  on  tbe  number  ol  ribnliia 
iicin^  varied  to  nny  extent  acoordia?  to  tba  MMk 
]iioduc8dthe  Gtrnree  in  tho  reToWiu^r  tabe  vilili 
varied  oeeonlinsly.  The  aojnc  aoundi  alaiy.  (» 
iluce  the  aiime  fii^nrea,  providlus  the  reralnliMk 
qouetont.  To  coiesof  rbythmicol  iatcrmptianbH^ 
{iroJnced  in  a  civen  Bound,  as  in  a  trill,  matt  baa. 
tifnl  eftccta  ore  noticeable.  owinK  to  the  omiueari 
certain  radii  ia  regnbir  poaitiona  in  the  fifue. 


Prof.  G.  Forbes  read  a  paper dcrcribin If  an  inatm- 
!ut  tor  detcctioK  fire-damp.  The  initrniuenl  eon. 
ita  of  a  resonator  oF  variablo  dimenaieus,  ami  a 
niua  Cork  of  definite  pitch.    The  resOiLator  is  a 

gittioa  elides  so  aa  to  regulate  the  leugtli  of  Itu 
be.  This  tube  is  fixed  in  a  block  of  wood,  tn  tdii'l. 
attached  a  Inning  fork,  wboi 
lOve  the  open  end  oft'  '  * 
uuded    i 


a  rfacM 


DDVed 


any   t 


ifthetube. 
till"' 


and    i 


■ile  of  anrfioa. „  ^_ ^ 

that  leqnired  tqr  the  popolatioD  of  EnEland  and 
Walei.  Tbe  sreat  raise  of  these  auppliea  tor  tb<' 
towns  and  diitricta  of  the  midbod  oouaties  wuh 
inuatad  on,  for  their  purity,  end  from  the  abaenc' 
of  tha  straUK  Farliamgntacy  oppoutiou  wbicb  ii- 
anaonntered  iu  all  large  msvitation  schemes,  whether 
the  water  be  proposed  to  be  takea  from  Haturai 
lakes,  aa  tbe  Thirlmere  Bcheme  for  Mancbester,  ol 
from  arti£ciul  reHrroira.  as  the  proposal  to  takethi 
fonroea  of  the  Berem  for  Llrerpool.  The  wcll-barin!: 
at  Kootle,  near  Lirerpool,  20in.  diameter,  just  com 

Sleted  for  the  Liverpool   Corporation  ' 
lather  and  Platl,  '         "    ' 

the  boring  baviuj 

out  reaobmir  the 

committee  exprats  a  hope  that  Uiii  borinR  will  b.' 
continued,  aa  it  will  settle  aereral  qneationa  not 
Korely  of  local  iateicat.  bnt  of  national  importance,  a» 
tothewater.bearingeapabilitieB of  tbe  lower  badsof 


LinrpooL  and  the  depUi  to  them.  Amonit  a  largi 
namber  of  other  welle  and  boriaga  allnded  to  woaont 
at  Bnrford,  near  Oxford,  where  tbe  coal.meaaurn, 
with  a  coal-SFani.  wrre  found  present  onder  thi 
oolitic  and  triusaia  strata. 

Tbe  pedetio  Aotfon  of  Boap. 
ProfeeBor  ^Y,  Stanley  Jcvodb  read  a  paper  on  thi, 
•object,  in  which  he  eaid,  Siuco  the  publication  ol 
my  paper  ou  PL-deiis,  or  the  so-called  Urowniuj' 
movement  of  niicroacapie  particles,  it  bos  been  bum 
seated  to  me  that  soap  would  form  a  good  critics 
BDbatancc  for  experiment  in  relation  to  this  nhcao 
menon.  Unvin:(  tried  tbe  experiment,  I  find  tbil 
with  a  eolntiou  ol  commoa  soap  tbe  pedelic  motioi 
bacomee  conniderabl;  more  marked  than  bofare.  I 
have  obecrred  Uiie  result  not  only  with  china  cla^i 
andeoma  otbor  silicate*,  but  aloo  with  Buch  com 
palatinly  inert  bnbulaucea  as  the  red  oxide  of  iron 
"*""""      "  '        a  the  heavy  ]<ovrder  ot  barium  car 


loiereble  oecnrncy.  But  the  length  dejMnda  npou 
tbe  density  of  tbe  gna,  a  light  gas  roqninng  a  longer 
letonator.  and  by  reading  off  on  a  scale  the  position 
if  tbe  piston  a  person  con  judga  of^ita  density.     It 

Tbetem- 

o  correction  is  made  by  reading  off  a  ther- 
jr  of  the  proper  dimonsionB,  instead  of  read 
a  fixed  mark  on  the  piston.  The  only  error 
>isby  the  preaenco  of  dense  earbomo  aciil 
tut  carbonic  acid  gas  tends  to  destroy  tbe  e^- 
charuetec  oF  fire-damp,  and  it  appenra  that  i: 
sonce  of  carbonto  acid  prevented  the  iastru- 
lum  indicating  fire-damp,  it  would  certainlj 
i  suflieient  to  prevent  tbe  exploeive  choraeter  of  tbe 


1  (Father  S.  J.  Perry)  aaid  tbatiF  [wareof  ai 


_jglcct«d  t: 
the  dangerous 
tb  the  ai-    ' 


Tbi  Uat- 


rl  least  vxi<ect  to  diincd  aboot  of  ita 
n-  a  b-iautitiil  exbihiliouof  the  moTu. 
jilwitiia  Holutiou  of  about  I  per  cent. 


own  nccorl.  g.i 
meat  wbiu  nd: 

GOO  or  'iflU  i;i-!ii'etLriiy~fho'corcH-tueBa"of'tbU 
tuanlt  Ha.<  ulrO  ti-u[od  by  observing  tb-i  suBiK'n-llii  |( 
power  of  to  uliurii  of  soap-aolutiuii  compared  Willi 
water.  If  ii  litlle  chiua  chijr  be  dilTuBL-d  tbraujii 
common  wiiirr  t!  ii  |ir>  atvr  port  of  the  clay  will  soon 
th-  'IHU  to  rolbct  togotlu'r  in  bBuill  flocks  and  f^ill  to 
thi- liottiiM,  iu  two  i.rtbrta  boura  tbe  water  bcin.; 
almost  r!' ur.  Ilowcvor.  if  about  1  per  cent,  of  aoitp 
be  diMroU- 11  in  liie  w.itt-r.  tb''  bobaviour  of  tlie  clay 
is  ijuitu  riillVri  lit.  Tl<i>  lark'i'r  particlea  fuh/idi',  Imt 
Uh!  aniuUr  oiicd  ivmaij  lUButcd  thtough  Uio  liqoid 


Sre-daml 
The  Chairmai 

le  antboritief  '. . 

I'licationa  of  baronielers  and  tbermometen.  h-. 
ilieved  there  would  be  full?  73  or  80  per  cent,  of  tb 
ves  sa*cd  ;  but  it  seemed  imEosaiblu  to  get  thou. 
)  do  that.  Tbe  iostmrneat  whioh  ProFeawir  Forbe. 
bad  described  would  be  eiceedinirly  n«ef  ol  for  person  < 
going  throocrh  the  .... 

what  waa  going  on, 
recautiona. 

Prof-  S.  P.  Thompaon  aaid  the  libcralion  of  ga^ 
took  place,  aotao  much  when  the  barometer  waa  low, 

, j.jpn  fjjj  opcnrred.     Long  continnauf  i> 

!  did  not  QecriFarily  produce  an  ex. 
Airl  not  sec  how  Profeaaor  Forbcu 
luld  help  miners  very  nioch  if  tbs.v 
barometer,  for  the  giia  which  eauseii 
..  cxplosioua  woilil  not  at  onoa  mix 
there  would  bo  currents,  and  unless  Lt 

_.  bat  particnlar  part  of  the  niiuo  lo 

apply  the  iustrument  it  would  be  nvelcas  in  tie 
hanilB  of  ixiopla  who  were  ao  carelcas  with  tbij 
]l>liancee  they  already  hud. 

A  Clook  with  a  Dotachod  Ti^n. 
Prof.  G.   Forbes  e:iid :   In  the  coarse  of    some 
Lperiinmiti  still  i>ro.(icstiag  I  have  n^cd  a  clock  to 

.,  .vu  I'leetric  Bigbiibi  every  atcond.  It  bad  a  train  of 
oul}'  ooewbcvl  Korki-ij  iu  a  pinion.  It  is  drivon  by 
■.i  weight  which  fu.Is  thrangh  S  feet  in  on  boor.  This 
:doi'k  only  goci  one  hour,  but  wrTea  tbe  puriioae  for 
which  itwusmad.-.  I  wiiibed  lately,  bowuri:!',  to  moke 
it  go  for  a  longer  time,  to  I  drove  it  by  a  weight 
bunk;  by  a  pnlby  on  on  enJl-aa  chain  iu  tbe  nsuiil 
wuy,  aud  I  nttui'bed  n  common  5«.  8wi>a  nl;inn  clock 
'o  the  chain  lo  wtnil  it  up  eoiitinnonel^.  This 
in!<w  r«  Fo  well  tbnt  1  would  suggest  a  eimifair  eon- 
itructiun  aa  uot  only  the  Gbi<j|ioiit  but  also  the  best 
oriii  of  a  clock  with  eseapuiuent.  It  eousietsof  a 
endnlnm  and  ei'i-aiH'ment  witli  no  train  whatever, 
vith  an  endlaea  chain  or  thrtail  pasiting  over  u  pulley 
ra  tbo   axles    of  tbe  'scape-wbccl,  aud   over    tbe 


Professor  Silvanna  P.  Thomj 
"Binaural  Audition."  in  wb 
[csulta  oF  a  long  seriea  of  eip 
«ith  tbe  two  ears.  The  autboi 
H-u  possess  a  perception  of  the  inienerenca  (■  not. 
IU  Ibe  followiu;  experiment  shows  :— If  tm  toaiil 
forks  in  uni^nbe  put  sliKbtly  out  of  tSDa.  as  si  b 
show  "  beats."  and  their  tones  In  led  aepanldyb 

thn  two  ears  wilb  pipes  of  indiarubba',  ""'  ' — ' 

still  to  bi!  lH>urd  thransh  tbe  two  bi 
mI(lm!lii:i-,  !iI;'1  navor  have  the  op, 
,;,  I  :   '  the  diaoovery  of  thia  pbeooaMNS 

nony  persoBs  who  had  eipariment«l  with  tbt  t^ 
ihone.  including  ProF.  Qrabam  BeU  aodSir  WiUiM 
Thomson,  hod  observed  Ihe  oama  thing.    Anetbt 
^bsnomenon  obaerved  fijrtt  by  moana  of  tnninc  tOD 
and  indiambber  tnbea,  and  aftenrarda  by  ewiai  a   : 
'   nei  and  tbe  mienphone,  «»« that  wbata 
reaghad  tha  two  «ara  in  oppowte  pb*M  ■  I 
that  tbe  drnm-okin  «t  one  eair  was  moved  forMW   | 
wtioi  that  of  the  other  ear  was  moved  bactann   i 
the  sound  was  no  lonnr   heard  in  the  aii^W    i 
ippsrently  localised  at  the  back  of  the  head.    RK 
Thompson's  principal  eipnimenta  dnring  tha  JMt 
hod  been  directed  to  this  singular  localisation  el  Hi 
sonnd.    He  had  oarafnllj  investigated  the  tdUd  a 
varying  the  pitch,  the  intensity,  and  tbe  qnaS^a 
the  soanda  ao  led  to  tha  eara,  uio  had  fonBdtbiwb 
be  independent  of  piteh.      With   inoomplete  ^ 
renof^B  of  phase  tbe  ulorta  wene  of  a  somewhat  an 
character.    It  waa  also  demonstmtod  thatthiifc 
I  covery  afforded  a  method  of  analyain^  eoa^BM 
Bonnds  by  bringing  tfaem  to  the  two  ears  l^tM 
'  tubes  of  nneqnol  length  :  for  when  the  diSu^  >• 
their  lengths  omonnted  to  half  tbe   length  d  tt* 


itthebaaa.Ba 
Idbefw^M 
iffnea  oplr  b 


aiogled  ont  and  localised  at  tbe  back  of  the  be 
ia  Innanral  audition,  a  difbrenee  eonld  be  ~ 
between  two  compoand  tonas  which  diffen.  _^ 
the  phoae,  but  not  in  tbe  ^tcb  or  the  inteuily  ■ 
their  components;  contndiotiof  tha  aaKtiasia 
Uelmbolti  and  Sadley  Taylor. 

The  Antlquitr  of  Man. 
Sir.  "nddenmn  read  the  sixth  report  on  the  eqji- 
ration  of  tbe  Victoria  Cave,  situated  about  Snit* 
north  ot  Leeds.  Tba  committee  hod  to  make  sa  la- 
poctaut  announcement— vix.,  that  Prof.  Bott  bl 
changed  hie  opinion  in  regard  to  the  Victoria  u" 
bone,  wbicb  be  had  formerly  stated  to  be  bioM. 
Professor  Bnek  waa  now  of  opinion  that  tha  tan 


strongest  possible  i 


Thia , 

,- --. noo  to  a  yather  sha«™* 

in  fibnla  in  tbe  CoUego  of  Snui—i.ag 
waa  also  considered  not  aoliko  tbe  fibols  ia  >■• 
famous  Mentoue  akeleton.  It  was  thsrefcst  ,«*• 
sidercd  to  be  an  ondeniable  proof  of  tba  co-eiiitMt 
of  man  with  tba  extinct  mammals  in  Yorkibirs. 
Thia  iraa  not  Uis  only  bone  fonad  in  tbe  Vkl** 
Cava  whioh  was  enpooxed  to  have  a  braiis^  >s » 
antiqnity  of  man,  and  hia  existence  in  BritsiahM* 
the  last  great  cold  period  hod  passed  awu.  ^sv 
bones  were  found  in  the  cavo  cracked  and  splili  si 
was  the  enatom  with  aaTuges  to  split  than  foi  i^ 
,  extraction  of  mumnr.  It  is  net  ea^y  to  t»Uu 
,  away  tbe  evidently  artificial  noarks  upon  tlustliB 
auiiill  bones  fouud  in  tbo  cavo. 

Prof.  Boyd  Dawkina  wished  to  enter  bia  emphMc 
I  cauuiit  aiainst  the  antiqnity  of  man  being  grDisOH 
I  ou  anytbio)[  yet  found  in  the  Victoria  Cavr.  Haw 
studied  all  its  phenomena,  and  he  eonld  not  allovB' 
report  of  tbe  committoe  to  pass  witbont  ripieiuat 
I  bis  dissent  from  the  main  poiute  aontained  in  it  At 
to  tbe  general  question  of  the  antiqaily  of  naBi* 
was  ouD  which  was  being  still  fongfat  ont  is  I'siMj 
sapport   of   toe  aopfaM 
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fibnlft,  ■ 


TeT7  nntrnitirortli]'  aridanM  mu  bp 
Caaea  put  forward.  The  aTidence  of 
of  man  wss  at  one  time  based  on  thi 
this  fibula  which  was  foond  whils  lie 
of  the  caTs.  It  wu  of  anch  itn  nnci't't 
that  he  had  oot  dared  to  haTS  aajthinf 
Imt  Pror.  BDikuDdortaaklogKrtliitt  il 
fibnU.  It  was  on  the  anthoritf  of  Pi 
it  h>d  been  Mt  down  in  hig  (Prof.  lU 
~C»Te  HontinB."  oa  a.  hamui  SbnU-  ijn  the  con- 
inwj^  he  (Frofeswr  Dawkina)  diEclaimed  alt  rc- 
■™"iiibitT  for  the  hamaii  ehkranto-  aiiiiraecl  to  thi- 
A,  Biid  tiom  the  eumiiution  of  certnia  omirr- 
•  in  France,  In  Italr,  and  in  the  MnscDm  nl 
- — Inidga,  he  saw  at  onoe  that  thU  fibnia  an  w\M: 
the  *aat  antiqnit;  of  the  hnman  rai-n  wni  pnppaiK-ii 
to  depand  wai  not  of  a  hamau  bot  of  an  ut'iik; 
ehAnotar.  The  opit  point  relied  on  vm^  tliat  of  thf. 
«Bta  on  bones.  Theae  cnta  wera  etrtninlj  miwie  liv 
wotat  metallic-edited  tools— be  could  uat  sny  whether 
•tooLOTbronia.  or  iron.  Bnt  tba  Imnpa  ati  whirh 
thaaa  enta  were  found  did  not,  ia  hin  Drioioa.  b-^lon^ 
toui7 extinct  animila  or  rare  BniniTiia.  but  micht 
Tai7  well  belong  to  an  ordinary  bit  af  lea  oF  untton 
«f  M  Koat.  So  mneh  for  the  cnta  lid  Iho  bonet.  i 
mr  important  point  had  been  raiic^d  bv  Mr.  Tid<1c- 
aUDai  totheaatiqnitrof  ibaeporitoatsin  Earopc, 
■■d  on  Hat  matter  thsM  waa  a  nat  amtnnt  of 
•ridaoee.  In  the  firat  plaoa,  none  of  the  oavea  in  the 
Mimtiy  whieb  had  bean  BinantiGcall;  explored 
Omtidb  ths  Tlolarian  Cava  onl  of  coniidaration) 
sad  preaentod  •  eing'le  example  of  " 
lb«  nrnaiua  of  abeep  or  goata  in  a 
tba  nBaalaa  of  extinct  aninula.    '] 


lonii  wooden  box  with  sloaa  aidaa  in  it,  in 
which  it  waa  wpII  ahaton  and  prcsaed  down.  The 
llpnircs  oa  tbc  e1a<<"  indicated  the  apacoa  iillcd.  Tliia 
he  thoaicht  waa  the  moat  aatiifactorj  war  aa  vet 
iaTent«d,  and  they  cnnld  hardly  hope  for  better. 
To  got  the  aTera'c  of  any  race  they  mn<t  ^at  a 
Inriie  unniber  of  ihnllg,  and  he  mnst  aay  thoir  rol- 
lootioa  wan  very  ineuf^fnent  at  nreaent.  According 
to  a  comparison  between  the  aknUa  of  63  men  of 
.nd  akatla  of  lilwomen,  the  aize  oF  the 


aknll  t 


the  a 


s  SJl  t< 


Tho  largeat  normal  aknll  ho  hud 

as  mach  ns  2,073  cnbic  cent inir>t res.  The  smallrat 
head  he  had  m'!B>ared  was  IWD  onhie  centimetrca, 
and  that  balonirnd  to  one  of  thoas  pFCaliar  people  in 
the  contra  of  Ceylon  who  were  now  nearly  extinct. 
The  Largeat  aTerage  capacity  of  any  human  head  he 
'     ''  ured  waa  that  of  a  race  of  long  flat-headed 

the  wcet  coast  of  Africa.    The  Laplanders 

,,_imaux.  who  were  a  vary  small  people,  hod 

Tcry  largo  akulla.  The  latter  jare  an  amrago 
meaanrement  of  l.Rlfl.  He  then  came  to  the  English 
aknll,  which  waa  noorly  the  same  Biie-1,513;  bnt 
they  belonged  to  Ihn  lower  ifrad-a  of  EaifHah  aknlls. 
The  inhabitants  of  the  Canary  Islands  giye  a  oipooity 
of  1,4AS!  the  Jajnnese,  I.lSn ;  the  Chineaa,  \,^^t■. 
the  modem  Italian,  1,475;  the  anoient  Egyptian. 
1,UH;  the  tnie  Polynesians.  l.Ut;  ncirroas  oF 
Tariona  kiadi,  1,.77;  tho  liaffira,  l,.Siei  Uindooe, 
'.SOB.   Tbey  then  came  to  the  Anatrolian  ahoriginaa, 


compound  the  elemanta  wem  ordinarily  rapreaented 
by  its  chemical  symbol  (a  capital  letter),  and  the 
connection  between  the  atoms  waa  represented  by 
atraight  lines  joining  the  Icttera.  Graphic  fonnulie 
wrro  of  most  n'o  in  organic  chemistry,  where  the 
principal  compoanda  conaiated  only  of  the  (dsmenta 
C,  K.  O,  N,  wfaoeo  atomicities  were  1,  1,  2,  and 
3  or  5  respect ircly.  In  any  formaiiu,  therefore,  foar 
bonds  always  raiiated  from  the  letter  C  ;  N  wu  the 
meeting  place  of  three  er  Gve  bonds,  ocoording  to 
"' ' two  bonda   mat  at  each  O,   and  a 


aright  h 


The  a. 


- — —  . the  eridence  waa 

fa  anaw  that  sbeep  and  goati  were  not  Urine  at  tho 

la  time  with  the  now  cxUnet  animals.  SnppotiDg 

t  man  »u  Urine  in  aaioeiation  with  the  ntinct 

nala,  what  wai  tba  an  of  Uie  extinct  animala  P 

On  that  pout  doctora  differed.  Whather  or  sot  they 


ijiMMlTiin. 


Swat  S. , , ._. 

IB  no  eridcmeetliat  dated  baok  to  the  pre-glacial.,. 

iBtar-Klaeial  parioda.  Small  acrapa  of  bone,  aa  big 
■■  ane'a  Gnirer.  with  allaoad  artiCeial  cnttinga, 
wUeh  oonid  otherwiae  be  mWned,  did  not  consti. 
tota  anfficient  eridence  on  which  tbey  wonld  bejasti. 
flad  in  itretchiag  back  the  anliqiii^  of  man  to  fat 


Oapaoitr  of  Oranla. 
Fmf.  W.  H.  Flower  read  a  pavor  on  the  above 
•nbfaot.  Of  all  the  meanramesta  by  which  to  deter- 
iwne  tba  diflerence  between  the  hnman  akulla  of 
ytopla  of  one  raoa  and  of  a  foreisn  cwm.  perhaps  the 
matA  insortant  waa  that  whioh  (an  tho  pabic  cnps- 
flBtro(th*>!«^eaTit;ofthaakaU  which  contained 
tt«  ^«Bln.  Ilasy  wua  of  aaeartuDing  it  had  been 
tiiM.  Some  penona  laid  great  atreaa  on  ths  weight 
at  tho  brain,  bnt  for  hia  put  he  thongnt  thit  on  the 
Wfaobiflhe  capaoity  of  the  aknll  conld  ha  got  it 
WDuId  be  mora  Talnabla.  The  woieht  of  tho  brain 
HEmnA  rery  mneh  aeoording  to  the  age  or  physical 
aoBditionaoftiwparaon  when  be  died,  and  there  were 
«vtwn  diaeasea  whidi  went  to  iucreaae  the  spoeifiD 
■iBTitr.  Bat  when  the  wtnal  capacity  of  akoll  was 
fcond  they  had  the  actnal  MpaeitV  of  the  brun  at  the 
tiina  of  bealth.  The  wai^t  of  the  brain  could  not 
be  aacertainad  in  caaaa  where  the  Paoea  had  beoome 
cxtiiict,  inch  aa  the  Taamaniaaa,  nnay  of  the  Poly- 
MaiMu,  the  aodent  Britons,  and  the  ancient  Irish, 
■ad  oUuwa,  apaoimenaotiriMiiaskallsthay  poBBeFBe<!. 
■nd  I9  wbiob  they  could  aaeartain  the  capacity  oF  tho 
faun.  Hemight  beaakadiihoattHbutfidanygTeat 
asd  direct  importance  to  the  weight  and  aire  oF  the 
Inmia  aa  an  indication  of  intdUgenco.  Well,  he 
UioQCht  it  mm  one  of  the  nry  many  points  that 
Imd  to  bo  WDiidered  in  thii  question  ;  bnt  he 
ttontht  there  were  a  rreat  mai»  other  tiling?  to 
fea  nmambored  is  thia  riew  of  the  question,  r 
tnatBBM,  maaj  people  had  large  bcaina  and  did  _.. 
know  bow  to  nu  them,  and  aome  who  knew  how  to 
wa«  Ibem  did  uot  try  to  do  it  npv  wontd  aea  that 
WMljof  tho  raoea  that  wera  natnrallyeonaid«n>d  the 
Ufhar  raeea,  and  had  taken  th  lend'  th  '" 
Hon  of  the  world,  had  n  tedl         gn 

flwaeitiea  than  the  petvl     w     w 
«(  Uie  ladder  of  ciTilisat  0 

Beror  accept  the  mere  fac  ra 

IVKO  08  an  indication  of  anpc 
waa  one  point  to  be  cone     red 
«(  tbe  aknll  wu  not  only  mpo 

•iao  a  difficult  work— m  re      tScni 
great  many  people  snppoaed.    A 
uaaanrcments  published  waro 
mate  ralue  owing  to  tb  ero 

difflonlties  experienced  in  arn 
method  of  measamnent.    N 


aknlL  aa  the  hone  wis' 

hmnble  boles,  throngh  w 

wvnld  through  a  nponge. 

baviedin  tartiag  the  en  y  kn 

naiii,    fto.,    had   been  n>«l  grKid 

WW    that    of    itir.   Ba  k      H     fil  ed 
witb  mnatard  aeed  wall       aksn  and    pressed 
it   with   the    thumb,   an  poared       to 


tosethar,  the  poution  of  the  atoms  wau)d  still  be 
apparent  as  the  meeUng-place  of  a  definite  number 
of  bonda.  and  therefore  the  lattcra  were  nnneoeaaary. 
The  aimpllfication  ha  proposed  waa  tho  omission  of 
the  aymbola  naod  to  denote  theatoms,  and  thcjoininc 
of  the  bonda  in  aneh  a  way  aa  clearly  to  define  the 
atomicitiea,  and  therefore  tho  natures  of  the  screral 
atoms.    Formulm  so  drawn  beeims  redneed  to  a 


On  the  Deteotlon  by  Msana  of  the  Ktoropboiw 
of  Boimda  AooompaoTliiK  tbe  DlffiuioiL  of 
Oaaea  ThrooBli  a  Tbin  Septnm. 


imollesl 


the   Anatraliana— namely,    tho   Anda 

are  a  very  diminntiTe  people,  with  a  capacity  of 
320 ;  and  the  Vaddaha,  of  Ceylon,  who  had  an 
raraga  aknll. 

Iioft-B  ande  daeai . 
Dr.  H.  Slairhoad  road  a  paper  •'  On  Loft-Hnnded- 
as>.''  He  hod  been  drawn  to  pay  some  attention 
I  loft-handcdneaa  in  reference  to  its  hereditarinoaa 
_j  familioa.  The  hutoan  family  were  in  general 
Tight-handed.  No  inntance  had  been  brought  forward 
of  a  left-handed  tribe  or  race.  The  oldest  pictorial 
jlluatrattona  that  they  knew  of  did  not  di3ar  in  thia 
■ect  from  tbe  story  of  to-day.  Why  was  man 
right-handed  ?  It  had  been  aaid  that  man  waa  beat 
able  to  balance  himself  on  bts  right  legand  foot,  and 
if  that  wore  ao  ho  wonld  naturally  bo  better  able  to 
nae  his  right  arm  in  offeoca  or  defence.  If  thia 
were  ao  it  wonld  acraont  for  tbo  left-hand  aide  of 
the  brain  boooming  more  intlaontial.  There  wpro, 
of  oaursc.  some  oxeeptiona  to  the  role  of  riglit- 
handednesa.  A  thoory  bttd  l>eeii  put  fornard  to  tbe 
effect  that  tho  choice  of  hands  depends  upon  the 
reUtirely  preponderating  weight  of  upper  or  lower 
part  of  the  body,  bnt  he  thonghi  it  depended  on  which 
half  of  the  brain  took  tbe  lead.  I.aft-handDdness 
once  begun  in  a  family  was  likely  to  run  in  it.  It 
was  very  common  io  the  tribe  oF  Benjamin.  It  waa 
a  cnrioaa  foot  that  left-handed  peophi  had  tbe  left 
foot  tth  to  Jrd  of  an  inch  longer  than  the  right. 


at  Paraonatown,  showing  the  pointa 
feied  from  the  ordinary  type  of  l.._ 

optioal  anangementa  wera  exactly  the 

ordiaary  natiaa  The  old  monntinr  at  Paraonatown, 
being  Bade  of  wood,  fell  into  daoay,  and  be  raaolrea 
'  I  replace  it  by  metal,  and  mount  the  inatrnmant 
.4natoriallF.  nie  leading  pecnliaritiaaofUiemoBnt- 
ing  ware,  that  tha  paints  of  revenal  wera  situated 
at  the  eaat  and  weat,  instead  of  at  the  north  and 
■onth.  The  bearings  on  which  the  iastmment  tnmed 
in  right  ascenaion  were  smaller  than  in  the  ordinary 
mountings.    The  motioni  in  deolination  and  in  right 

conld  not  mn  away 
~    eloofc 


itill  below    was  nndonbtedly  doo  to  molecnlar  motion,  and  he 


fact  which  appoarad  to  bear  on  molecular  m.  

Without  committing  hinuolf  to  the  yiew  that  aoondt 
rendemd  erident  by  the  miorophone  when  hydrogen 
waa  diftnsed  Ihrongh  a  aeptam  ware  wholly  doe  to 
motecnIaT  movement,  he  atatad  the  sereral  points 
which  appeared  to  favour  tho  view,— Prof.  Emeraon 
Riynolds  atatod  that,  aa  a  matter  of  fact,  when  Mr. 
Koberta  was  good  onongh  to  allow  h'-    ' "~ 


obserratiDoa  on  the  prerions  day,  he  heard  a  diatinot 
mahinBot  aoand  whilo  tha  apparatus  waa  oorared 
with   hydrogen.     On  the  r  .... 


mahinBot  aoand  w .... 

with  hydrogen.  On  the  remoral  of  the  jar  of 
hj;drogenbe  heard  the  distinct  rush  again.  That 
might  of  Muree,  be  due  to  the  inrush  of  air  ;  but. 


Boood  waa  prodnoed, 

any  oinnion  as  to  the 

asked  whether  the  sound  was  heard  after  covering 

tbe  apparatus  with  hydrogen,  or  wh-ther  the  sound 

was  only  heard  at  the  moment  of  eOTaring  a-' 


idynightthaiiiBtr 
D^Hnrrar.    Theti 


a  stratohad  strap  of 


with  tbe — 

waa  oonneeted  by  m« ,    __ 

brass,  and  the  gafleiy  waa  qnita  nniqaa.    The  oonn- 
terpoiae  waa  iMi  than  nanal.    Tha  only  reSaetor  of 
a  similar  aiM  monntad  eqaatoiially  waa  the'  — ' 
atrneted  br  Mr.  Orabb,  for  tbe  Helbanrae  G 
menibnt  itadrawhaekwastbat,  jnatutheol...   __ 
had  mored  it  to  the  vary  beat  poaition  for  obaemi- 
tion    namely,  ths  aonth— it  had  to  be  reversed  and    ' 
ry   CO    MtioQ   altered.    Tha   galleiy  was  ■' 
h1         Tni-ans  of  screws,  so  that  there  was 
*       '  ieker  than 

a.    Ths  cags    • 


anld  ha  very  aorry  to  offer 
tibia  can^e.— Mr.  Brakam 
ind  was  heard  after  . 


that,  as  tbe  whole  apparatus,  microphone  in , 

was,  during  tba  experiment,  aurronadsd  with  the 
jar  of  hydrogen  gaa.  the  diffusion  might  be  taking 
place  in  the  matuial  of  the  miorophDue  itself.  The 
miarophono  ia  made  of  bos  ooke,  and  the  porea  of 
thia  coke  are,  no  donbt,  full  of  sir.  On  being  intro- 
dneod  into  aa  atmolMere  of  liydrogen  an  inter- 
ohange  of  ur  from  hydrogen  will  take  place,  and  it 
ia  poiubla  that  it  ia  this  action  whioh  isbaardjntiie 
talephona.—  Hr.  Bobetta,  in  replying,  lud  that, 
with  resard  to  the  qocation  raiaed  by  Mr.  Braham, 
ho  ahonld  mention  that  tha  sound  was  oontinnona 
after  a  oertain  time,  bnt  it  ceased  in  this  case  in  Gro 
Booonda,  whaa  the  balanoe  waa  eatsblishnd  betwam 
the  gas  and  air.  Ha  oonaidered  Hr.  Wills'  suggaa- 
"on  a  Talnable  one. 

Hiatorloal  ITatloaal  ITamea. 
Mr.  A.  L.  Lewis  read  a  paper  oa  the  "Eriliariung 
from  the  Use  of  Hlatorleal  National  Names  and 
SeiontiGo  Tama."  The  propositions  endearonred 
to  be  eitaUiahed  were  c—{l)  That  there  were  at  tbe 
firatponalationofGaropooertaio  primitive  racea,  of 
whidi  three  are  partionlarly  daaerihed  t  (2)  that  theie 
races  are  ao  mixed  at  tha  present  day  that  repra- 
aentatiTaB  of  tbam  appear  not  only  in  moat  Enropean 
nationa,  bnt  in  tbe  same  familiea,  and  among  children 
of  the  same  parents;  (!))  that  notwithstanding  this 
mixtnreand  the  effeota  whioh  it  most  permanently 


orof  have,  raaial  character  diaplays  an  aslonisbiug 
— —  parmanenoe  ;  (4)  that  thia  mixture,  being  so  alow  in 
mml    itaelCactB,  and  yet,  having  become  ao  geuaral.  has 


jg  become  ao  geuaral.  has 

>mi  for  a  vary  great  length 

'to  whom  the 


obaerrer  con 

e  dent  of  the  moanbing,  muTiug  uu  a  cir- 
d  with  a  second  motion  like  that  of  a 
.    Tlio  mouutiug  waa  only  anitable  for 
eloscope.    It  waa 
Mr.  Binrion  Stoney. 
eight  of  tho  speci 


r.Hindon  ■ 


object  to  be  song  j  ■  .\  .     o 

0  that  it  should  be  ti'-''^  iVivci 

bspu  very  succossFuUy  JKonmiiliE! 

been  msde  square,  bcranw  it  w 

circniar  tnbe  with  tbe  .ckih!  i 

y  to  a  qnestion,  said  the  fork 
iron.    There  were  no  fricli' 
I         or  obecrved  tha  least  vibration  in  the 


O     8  mpliHoatlon  of  Oraphio  Formulco. 

O         J.  Lodge,  D.Sc,  read  an  intereaUog . 

a  IS  anbiccl.    In  a  graphic toimvi^  «A.  Il\«.  viovo^^wl  \%  iKc^siuan 


while  physioil  eharaetariatucs  are  tbe  onljr  bans  for 
a  true  division  into  races,  yet  in  any  practical  ap^- 

oation  of  this  d'viaion,  we  moat  consider  the 
inflnence  npon  indiridoals  of  different  raeaa  of 
a  commuDily  of  language,  whose  history  or 
tradition  must  not  be  lost  sight  of.  although 
these  things  do  not  prove  cotnmnuity  of  race,  bnt 
only  the  contact  at  soma  time  or  other  of  tha  raoea 

Prof.  Hnilay  ssid  the  snhpnt  of  thn  paper  was 
one  of  importance,  not  mirrply  en  ethnological 
or  scientifio  grounds,  bnt  bocanie  it  wn4  nnforta- 
natoly  the  source  of  a  great  many  pnctii'.ilfaUaeiai, 
which  have  bad,  nud  in  fact  hiivo  stitl  a  vary  large 
..    political  influence.     Ue  donbteil  very  much  whethor 

I  there  wns  any  deliberate  nysteiii  nf  luisno'ner  which 
was  working  mora  mischief  in  this  worlrl  than  the 

I  preposterous  talk  about  tho  nntJaiiB.l  B.o»JJi™fc  '*-'^. 
Celt  and  Um  9«tk<i.   ■&*  "oftXv^?^*^  *-™3^;^ 
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hisUirtcal  proof  it  WKS  that,  hi  far  as  phjaic^ 
cfaaraetBiistifi  were  concerned,  the  ancient  Oanla— 
■B  wu  the  apioiaa  of  tba  Bomia  and  Gruk 
hiatamns  —  ««re  persaQB  ot  preciaelr  the  lame 
pbfiical  pecDlisritiee  a£  the  aacieat  Teutons  known 
to  the  ume  hiBtoriaDB.  Sa  far  aa  pbfaical  charnc- 
kriitieB  went,  ht  did  not  believe  that  there  was  a 
■hnd  ot  eridence  lo  ehow  that  thepeiaona  who  i^poke 
Csltio  dikleote  at  the  time  they  made  their  appcar- 
mooe  in  Wsat«m  Kurope  were  in  anv  physical  resppct 
diifarutfromtiiaaa  who  spoke  the  older  Ttntonicdi a. 
IkI.  and  not  onlr  tbat  there  was  no  diffenince.  hnt 
lUn  wu  a  man  aitnordinary  reaGmhlance,  inaa. 
■uicbuUMMB  stoofc,  when  they  came  into  contact  with 
ttedrUinclworidirgredBftcribed  intheaametecmB— 
Bi  Btnrdj.  fur-bairad  people  with  fairakiiia,  and  what 
I  think  Tritfaont  any  exagpuntian  ma;  bo  described 
■B  a  Temarkahle  ahortnees  of  temper.  Ho  coald  not 
— no  peceon  who  wae  a  profoHBioaal  iDOlogiat  coald— 
tail  tc  en(«ttain  the  moBt  exalted  ideaa  ot  indacDce 
of  race,  and  hs  had  no  doubt  thero  whb  ereat  in- 
flnonee,  bnt  what  he  did  Tory  mach  donbt  was 
wbetbw  they  had  (he  smnllo^t  mcaaa  of  knowing 
iriul  WM  the  amount  of  isllunnca  cicrted  on  the 
pMpIg  of  thia  country  by  the  difforont  ithnolonicHl 
ekmintB  which  compose  it.  Lctuny  ooowholiatcned 
to  thotalk  aboal  natural  characteristics,  and  what 

Tile  for  some  of  the  people  of  these  ialaods  and  poaai 
Ue  for  otbera-lBt  him  carry  his  mind  back  for  th( 
kat  twenty  years  and  think  what  wag  nt  that  timi 
•aid  abont  the  Oemiau  people.  Wo  did  not  hoai 
anythina  of  the  Teutonic  dreamers  aincc  the  battli 
ot  Sedan.  He  did  not  believe,  takiufr  any  oue  accttoi 
of  tbe  British  empire- whether  Scotch  or  Engliah  oi 
Iriih— that  race  haa  any  appreciable  inflaencc  npoi 
their  aocial  and  political  condition  in  tbfl  preaenl 


expect  the  reaults  to  be  as  nearly  aa  poBaiblo  tbi 
wme ;  aad  it  was  a  cariDoa  fact  of  ethnological 
■tndy  tbat  those  parts  of  Ireland  which  are  anppaeed 
to  exhibit  in  tba  most  marked  manoer  these  chatac- 
teristics.  sometimes  complimeutary  and  sametiTaes 
nocompliiDeotary.  were  tboae  io  which  it  conld  be 
proTed  to  demonstration  tbat  the  Xoi 
EngliBh  elements  were  most  predominant. 

The  HlorophoiiB. 

Mr.  W.  J.  Millar,  C.E.,  read  a  paper  deUiUna 
Bome  eiperimenta  on  the  microphoi 

to  make  the  tolerably  oh^ions  aan 

the  eiperimeot  opened  OTit  a  very  iutercatintr  field  of 
inquiry.  He  has  found  that  aouada  can  be  obtain 
■withont  a  ina^et,  the  receiver  beinff  siiuply  a  pie 
of  tin  aronnd  which  a  few  yards  of  covered  copp 
wireiswonnd;  the  variona  microphone  phenome 
Dan  be  eThibitod  with  thia  aiinplereceiTer ;  the  aonni 
liDweTer,  are  Tery  much  reuooed  in  loodnoaa. 
KiTiuK  an  account  of  Prof.  Hnghea's  eiperimenta  i 
mentioned  that  the  difficulty  appeared  to  be  to  poi 
out  wbnt  Buhstances  and  in  what  manaer  the  iffi: 
oauld  not  be  produced,  aa  long  aa  any  likely  mcth. 
of  operatiuif  was  adopted.  Prof.  Bell's  telephone 
the  best  jet  dciiaed,  hut  it  ia  known  that  OTen  th 
is  capable  of  beineconaiderably  modified.  ersQ  tot 
extent  of  diapeneing  with  the  magnet  altogetht 
The  sonnde.  however,  ore  not  theu  bo  toad. 

Platinum  Fictutos. 


SCIENTIFIC  NEWS. 


It  is 


to  cbemistt 
iltered    by 


PUtiL 

that  metallic  platinum  id  an  ua  ei 

niolecniar.  ia  totally  unchanged   .,    . 

stmospberio  inanenccs.    It  ia  alao  will  known  thi.. 

Elatiocm  in  a  finely-diridcd  itate  has  an  intenaely 
lack  colour.  Now,  if  a  picture  W  prodoced  on 
paper  or  other  anitablo  substance,  in  which  the  dark 

Srtions  and  Bbadea  are  formed  by  tbis  black  finely 
tided  metal,  it  ie  evidcDt.  ao  fur  as  thia  metallU 
^gment  itself  ia  conoorned,  that  the  picture  ia 
perfectly  permanent  and  unalterable.    The  object 

retnlt  is  obtained.  The  chemical  reaction  upon 
which  the  platinotype  promaa  ia  liased  ia  one  diaco- 
Tored  by  the  writer  Mime  years  ago.  He  found  that 
a  bot  solution  of  ferrous  oialate  in  potaaaic  oxalate 
inBtantly  rednced  platinam  to  tbe  metallic  state 
from  ita  cbtoridea  and  other  salts.  The  remarkably 
aimple  form  the  proceas  now  takes  may  be  brinfiy 
indicated  aa  follows :— Paper  ii  coated  with  a  mix- 
ture of  aqneona  solutions  of  ferric  oxalate  and 
S'.aaeic  chloro-platinite,  then  dried,  and  axpoped  to 
ht  nndcr  a  negative.  After  it  has  bad  a  sufficient 

Umil'B°rtt«Bic*oiBl'ate"and  a^siilt  ^  pla"t?n™. 
Thia  solution  inetaotly  develops  the  picture,  which 
is  then  washed  in  one  or  two  solutions  to  remove  tbe 
diemical  salts  adbering  lo  the  paper.  When  dried 
tbe  print  if  finished.  Thie  printing  process  dcrivee 
oonaiderable  interest  from  the  fact  that  it  ia  tho  Grst 
in  whieb  plationoi  ia  tbe  metallic  state  has  been 
made  nao  of  as  a  pigment,  and  that  it  is  the  first 
pboto-ehemical  process  giving  permanent  results  of 
any  practical  ra 1 0",  in  which  the  particles  of  pigment 
forming  ths  picture  are  imbo'ldEd  in  and  entangled 
amongst  the  fibres  of  the  paper  on  which  they  are 
printed,  and  do  not  depend  tor  their  adbeeion  on  the 
ateatutraiMiDgaittenMl, 


B  new  comet  discovered  by  Mr.  Lewis 
Switt.  of  BocheBter,  New  York,  has  not 
Been  in  Euro]^,  and  farther  information 
from  America  explains  the  reason.  First,  there 
or  in  the  telegraphic  snnoaQCament, 
the  time  of  the  discover;  being  incorrectlj 
^ven ;  and,  Becondly,  the  motion  in  declination, 
which  was  extremely  rapid,  wu  reported  as 
slow.  On  the  mominz  of  Julj  S  the  comet  had 
a.  large  northern  de<miiation,  bnt  it  soon  went 
SI  lax  Boutb  of  the  equator  that  it  was  below 
the  horiEon  of  any  part  of  Earope.  Observa- 
tions of  the  comet,  a  small  and  faint  body, 
trere  made  by  Prof.  Pet«re,  at  Clinton, 

encing  soon  after  its  discoveiy. 

Amongst  the  visits  paid  by  ths  members  of 
the  British  Association  whilst  in  Dublin,  per~ 
taps  the  most  interesting  to  a  certain  section 
cf  the  members  was  the  inspection  ot  the  works 
of  Mr.  Grabb.  That  distinguished  optician,  it 
tfill  bo  remembered,  conetracted  the  grea^ 
jlelbonrne  reflector,  and  many  specimens  of 
his  handiwork  are  scattered  about  the  Britisb 
Isles.  His  tame  obtained  tor  him  tbe  impor- 
tant task  of  constructing  the  largest  refractor 
that  haa  ever  been  attempted,  and  the  flttiag- 
up  of  the  new  observatory  at  Vienna  with  th« 
requisite  domes  and  machinery.  The  telescope 
till  have  a  clear  aperture  of  27in.,  and  will  tx' 
placed  inside  a  8t«el  dome  45tt.  in  diameter, 
and  weighing  about  13  tons.  So  nicely  balanced 
ore  all  tba  movemeuta  that  this  immense  roof 
cMi  be  moved  round  easily,  and  adjusted  («  a 
nicety  by  one  hand.  It  is  worthy  of  note  that 
BTr,  Grubb's  factory  is  a  purely  national  one, 
ijl  the  work  tnmed  out  there  being  aooom. 
pliehed  by  Irishmen. 

The  total  attendance  at  the  meeting  of  the 
British  Assooiation  was  2,617,  and  the  receipts 
amounted  to  £Z,60S. 

We  have  frequently  had  occasion  to  praise 
the  wise  expenditure  sanctioned  by  the  A  mericaii 
State  Qovemment  for  geological  surveys  and 
other  important  scientific  work,  which  ia  dul^ 
recorded  and  published  at  cost  price.  The 
maimar  in  which  the  reports  of  our  geological 
surveyors  are  iaaued  in  this  country  drew  forth 
lome  severe  commsnte  at  the  British  Associa- 
tion. If  it  is  worth  while  orinting  the  memoira 
nt  all,  they  should  be  sold  at  a  low  price,  and 
placed  at  the  dispoesl  of  the  public.  Ui 
Tiddeman.  as  a  member  of  the  survey,-  said  il 
was  disagreeable  to  the  surveyors  to  Uiink  that 
their  labour  was  almost  entirely  thrown  away 
un  account  of  the  high  prices  put  upon  the 
pablicationa.  which  moreover  were  issued  in  n, 
style  that  would  disgrace  a  fifth-rate  publlsh- 
kut  fltm, 

Mr.  Darwin  haa  been  elected  an  hon.  member 
ef  the  Bavarian  Boyal  Academy  ot  Sciences. 

The  most  sucoeesfnl  eiperimenta  made  with 
balloons  for  the  purposes  of  wsifare  are  those 
rhioh  Capt.  Templar  haa  been  carrying  on  at 
Woolwich.  The  failuceof  many  otharinventors 
had  induced  the  authorities  to  look  with  mia. 
living  on  all  schemes  of  the  kind,  bnt  a  ver; 
bir  measure  ot  success  has  sttended  the  latest 
Irials.  According  to  the  Timtt,  Capt.  Templar 
uses  a  "new  description  of  gas,"  but  the  tact 
i«.  ha  employs  hydrogen  made  by  passing  steam 
through  a  red  hot  tube  oonttiiuing  fragments 
»f  iron.  Two  balloons  are  employed,  one 
»pable  of  containing  25,000  cubic  feet,  and  tho 
atbei  a  small  one  of  only  10,000  cubic  feet 
isapacity — the  smallest  that  haa  ever  been  used 
ia  float  a  man  for  any  time  with  coal  gas.  In 
his  larger  balloon  Capt.  Templar,  who  has 
itadied  the  effects  of  the  wind,  has  already 
succeeded  several  times  in  deacending  very  nea  i 
the  desired  spot ;  but  at  present  uie  eiperi' 
ments  are  conSned  to  testing  the  behaviour  ot 
bjdrogen  and  the  impermeability  of  the  env». 
lope,  aa  well  as  the  feaaibility  of  working  small 
captive  balloons  in  camp. 

At  a  meeting  of  Sheffield  monnfactarers.  held 
last  week,  twenty  workmen  were  selected  to  go 
to  Paris  as  artisan  reporters. 

TheQiflard  captive  balloon  in  Paris  is  an 

amense  success.    It   has   made  aa  many  as 

iventeen  aacents  in  one  day,  and  in  fifteen 
daji  the  sum  of  JSS.OOO  was  received  tor  admis- 
rim  to  tiie  inolotnre  and  tor  tickets  to  ascend. 


One  franc  is  ebar^ed  tor  pcrmianon  to  witMa* 
tiie  opentions,  and  20  finuici  for  an  ssceot 

An  Act  received  the  Royal  aaaent  on  ths  hit 
day  of  the  session  which  will  enable  the  tnstet 
of  the  British  Museum  to  remove  potlisni  at 
their  collections.  The  collections  in  mmI^, 
geology,  and  paleontology,  mineialog}  ssd 
Ijot&ny,  or  portions  of  them,  may  be  moved  t» 
the  Natural  History  Museum  at  SonUi  Ka- 
eington.  Bo  tba  tmsteea  meui  to  hind  oiw 
those  marvellous  specimens  of  the  sit  ol 
stuffing  which  are  the  wonder  and  deligU  d 
tbe  children  on  Bank  Holidays  ? 

Col.  Yolland  has  made  a  report  to  the  Bond 
of  Trade  in  which  ha  DOinta  out  that  a  htd 
nccident  would  probably  have  been  prnteM 
if  the  continuous  footboards  had  been  extoM 
beyond  the  buffer  caatJngs,  so  as  to  lean  ait 


there   had  not  been  a  mngla   fatal 
ikmongst  passengera. 

The  report  of  Mr.  Farrer,  of  the  StaadsiA 
Department,  mentions  the  Birmingfawn  Win- 
gaage  aa  an  arbitrary  meaaure,  the  aosaaqjt 
irhich  there  is  no  means  ot  secunng.  nt 
standards  Department  cannot  recommnd  tlul 
.4uch  a  measure  should  be  legalised  as  an  I» 
;>ertal  secondary  standard.  The  nncertsinlj 
-ttoching  to  the  designation  of  a  piaU  tc  i 
lire  with  a  No.  and  B.W.G.  ia  w«ll  known,  ui 
re  believe  if  the  manubLcturera  would  appoid 
I  oommittee  to  determine  the  dimensigu  d 
anjr  gauge,  the  Standards  Department  wosU 
iiesiat  them  to  make  it  l^;al. 

The  Summurlae.  an  iron  scxew  coUier,  U 
her  main  deck  blown  oft  by  on  explosiaBoi 
gaaee  while  paasinz  down  Channel  last  nA. 

Prof.  Mendelejeff  ia  coming  to  Wistaa 
Europe  for  a  twelvemonth  to  study  t&xnt*- 
tice — a  subject  on  which  he  is  preparing  a  lirje 

iployment  of  wood  in  tbe  manohetoit 
ot  paper  is  not  conducive  to  the  loDgeri^  ct 
that  substanoe.  Prof-  Benleanx,  called  atte» 
Cion  to  the  subject  in  a  lecture  delivmd  i 
Leipsic.  pointing  out  that,  as  the  paper  siei 
in  the  Qermon  public  offices  is  mainly  on- 
posed  ot  wood,  we  may  expect  tbe  destinctits, 
from  natural  caoses,  of  many  important  oSaii 
records.    Ue  limits  their  dumtion  to  about  U 

For  the  Liebig  mamorial  at  Unnich  IStMHt 
marks  have  been  eubecribed.       ~  '     '   ' 

bronse  statue  and  for  a  handsoc 


Wa  ore  requested  to  stAte  that  Sir  Jcsifk 
Whitworth,  having  ezpreased  a  desire  thrt 
Mme  important  alterations  should  bemsdtii 
the  coni^tions  of  his  scholarships,  tho  detailed 
rules  for  carrying  out  bis  wishes  are  nownndv 
consideration.  They  will  be  published  as  «»■ 
as  possible,  but  in  order  to  prevent  disippciit- 
ment  this  notice  is  given.  Mo  importul 
shangee  will  be  made  in  the  condittosi  d 
the  competitive  examination  in  May,  1ST9.  But 
the  conditions  of  the  tenure  and  ot  the  aooost 
at  the  scholarshipa  may  ba  somewhat  modified. 

Mr.  Herbert  Spenoer,  who  was  in  isthK 
feeble  health  for  soma  time,  has  now  cooaida' 
ably  recovered,  and  ia  arranging  m^Mi^  foe 
an  autobiography. 

The  Committee  on  Heavy  Siege  Onus  its 
preparing  a  report  in  which  they  bafssoas 
to  the  conclusion  that  no  more  heavy  nmols- 
loading    guna    should    be   conatmeted.    TW 


Msgnetiolron.— DonatiTomuipaaBaBanl"'' 
current,  under  a  pieBBurs  of  five  or  six  alaovbnk 
tbronEh  a  erpptr  tube  uf  two  or  thras  biIIimM 
diameter.  The  tube  is  rolled  splraDy  aiaud  t 
small  iron  cylinder,  which  beoomet  so  strwtlf 
magnetic  that  a  Bleel  needle  plaoed  at  sona  loli' 
metres  diatiDce  ia  paweifollr  atfaattsd,  1>* 
i: longas  the  vipo«»«««» 
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^a  Ckifwi  ad  P«L«JI«  Ord*n  In  te  ih<i  Pm*U<  Is 
J.  Planum  Eowasdi. 

■.■  Is  tritr  ItftaUaU  iWHwh,  Otrrmpanitutt,  wlwi 
»««!tMH  tf  «»  Ulir  pntwiiily  twrtfd,  wiQ  gl>[l«i  K 
MMtiHtef  (Iw  MM6«r  </ O*  irfttor,  «  wit  h  Uu  ]«(•  m 

"  I  would  hat*  «i»TBB«  Witt*  ithkt  b*  kaom,  tat  m 
BMk  ■■  hi  knowL  bnt  na  Bunj  ud  that  sot  la  thl> 
«alr,  hnt  ia  all  otW  nb]*BUi  For  nwh  a  pmoB  ma) 
fcri  ai^  partimlar  kaawladca  and  laomitiBi  of  Uh 
a*tai«  •(  Mgh  a  panm  or  null  a  loutala,  that  a>  to 
olbv  tUngi,  knom  as  ram  thu  what  aramod*  doaa. 
nd  T*t,  to  kMp  a  ohittar  with  tUi  Uttla  alttaaia  at  hia, 
wIBBad^tehalawritathawhDlabDdTotdjilGhai  arta 
frOB  iriianM  gT«at  iBnoamilaiifla  dirJTa  Itaaii  orlclnaL' 


I  AT  THH  ANTIPODHB— "  DOH'T 
1  MJB  TO  BACK  HUMBBBB  "- 
TBM  COM MOir  HOUSE  VI.T  -  THll 
aOOISTT'8  THBBAD-THB  BBITISH 
AS8O0IATI0H  AND  THB  BITDOW- 
MUIIT  or  BRBBABOH-ABCENDINa 
UQHTBINO  —  OBJECT  .  SLABS  Of 
TBUIBOOPB    —   AFFABBNT      DIVBB- 

aBBOB  or  THB  &nia>a  bats— pab- 

CRATIC    E7EPIBOB-BPIDBB    XiIITEB— 
VHOTOOBAPHIU . 

rU757.1~"W.  W.  H.-  (qn«T  33761.0.  586) 
will  find  the  qoettion  whiot  he  Ih  erg  raisci  ducDBscd 
ronnd  Bud  Tonnd.ani)  in  fact  nltrrlr  thraihii]  oat 
in  Voll.    v.,  XIII.,  XXIII.,  and  XXIT.    of   the 

EnaLIBH   HiCHANIC. 

And  rapljing  thni  sD^Ktita  to  ms  to  add  bow 
Iieaitil7 1  enilone,  aod  how  thoronittilr  I  agraa  with, 
the  rrniarki  made  under  the  head  of  "  Don't  raCer 
n«  to  back  nnmben,"  in  jronr  "  Auiwen  to  Coirea- 
pondeati,"  on  p.  588.  That  the  aanie  qaaitioni 
■herald  b*  aikad  otat  and  OTtr  again  Boeou  to  me  to 
be  unfair  to  eTerjrbodf.  Tho  taik  of  anewtring 
Ui  m  wonld  appmr  to  htre  deiolisd,  to  a  coniider- 
■fale  extent,  upon  a  telttinly  email  number  of  jooi 
narden  j  mod  I  think  that  thej  have  a  right  to  pra- 

twt  ■gBinat  being  caUtd  upon,  tin- "    -    ' 

repeal  ohat  thof  bare  wribtoo  (i 

racenllj)  before.     Speaking  aa  one  of  Ihem,  I  think 

I   nar  aay,  withont  much  rgotii 

■pare  mjiill  troabla  in  npljing  to  an7  legiUmatf 

qnntloD  pnt  for  the  Bmt  tima,  and  harine  rJerenoe 

to  a  in  ject  with  whioh  1  am  Familiar,     This  being 

aothotigb,  iDeithoTcaa 

th«  m«t(tion  of  the  ipai 

which  inj  one  on  Snd  i_ 

«p  Bditora  of  three  peaoe ;  and  I  eanaot  donbt  that 

tb*  (mter  part  of  my  brether  eorratpondent*  tsel 

in  tbi  matter  ai  I  do  mjealf . 

'  Hnaea  DomMtio  fqaerr  3379G,  p.  587]  may 
rwd  with  adnntage  "The  Earthworm  and  the 
Con  mon  Honee  Oj,"  b*  Samnehoo  and  Hicka  ;  Van 
Toent,  London,  1858.  Ha  will  find  in  it  moal 
nplicit  dttaiU  with  referaooB  to  all  thoie  point*  on 
whioh  he  i>  dNirooa  of  obtainii  g  informatian,  given 
in  a  popular  and  intelligible  form,  and  mil 
illnatmied. 

I  ehall  tmit  to  Mr.  Lancaiter  to  replv  to  qnerj 
33SM<p.  587).  aa  I  am  unabla  to  acewer  it  off-hand, 
and  hia  teohuieal  kuowkdKB  it  neoeteiril;  rerj 
■sperior  to  mj  own  in  roanection  with  luch  lubjecti 
■a  ihat  to  which  "  Otdeiic  Vital'e  "  qnriitioa  refen. 
Having  laid  which  tboogh,  I  wonld  ftutber  odd  that 
I  pciaonalty  object  to  taleacope  »j*pi*ce«  which 
•eiiw  allogethtr,  and  ibfinitely  prater  tboee  which 
alide  ia  a  pine  of  tubing.  To  be  [nmbling  about  on 
a  dark  wiDteF'anlght,trjingta  make  the  eorew  oF  an 
ujwrl*«e  "  Uta,"  in  atttmpting  to  attach  it  to  the 
inatnuunt,  inTolrea  a  rerj  needltu  waste  both  of 
tima  and  temper.  All  mj  own  enpiecei  are  fitt«d 
iaio  tnbn,  and  I  «an  change  the  whole  baiter/  one 
^tn  aiwtiur  in  a  oomparatiTelT  few  teconde.  The 
advaatage  of  thia  in  the  obHrra^n  of  anj  eraoee- 
sent  phenomenoB  ia  i  normoni. 

SiniM  reading  jonr  eicelleBt  r^nmd  of  tha  more 


itefnl.  And  by  the  bye,  in  eoaneotion  with  The  "  fact "  hai  of  late  yean  been  announced, 
endowment.  Mr.  8pot;i>woode  eolargae  on  the  and  ha«  began  to  be  aooepted,  "that  light  ia 
ill  wluoh  hare  reaultsd  to  Scieoce  from  the  nothing  mere  than  aa  eiceaalTelj  fine  kind  of  aound, 
,i  of  Tariona  inma  made  by  the  British  Auo-  the  cSeete  of  whioh  are  pareeired  by  the  aye  instead 
ciation  in  f  artheraoce  of  different  inreetigatioDB.  I  of  the  ear."  Nothing,  lioweTer,  can  be  more  abao- 
eannot,  howeter,  find  that  Sanapottery  ii  one  of  tatel;  inaconiata  than  tneh  a  propoaition,  and  it  ia 
the  anbioeta  which  the  B.  A.  hat  inbiidiaed.  It  ii  only  nooeaaarj  to  refer  to  the  well-known  fact, 
the  Britiih  Taxpayer  and  not  the  Aiaociation,  tor  meationad  in  my  preriona  oommnniistion.  that  light 
example,  who  i»  paying  tor  the  Sapper  sent  oot  to  wiU  paei  through  the  xacunm  of  an  air  pnmp, 
India  to  take  Solar  Photographi  for  the  uie  and  i  withont  ohatrnotion,  irhilo  aoond  wdl  not,  to 
Rlorificat'on  of  a  petaon  at  home.  Doee  not  thia  eliminate  thia  error  tram  the  recoid  of  esieiitifio 
t  11  a  little  toleP  "A,"  aaid  Sydney  Smith,  in  bi<  aiiomata.  At  the  aame  time  it  must  be  obwrred 
eiemplifieation  of  English  Charity,  "  nerer  aees  B  that  there  ia  thia  remarkable  oonneothg  and 
indiatreaa  but  he  atnigbtway  feela  that  C  onght  to  aoalogone  feature  ot  Ught  and  sound,  that  th« 
relieve  him."  Innamerabla  and  inoancoivable  '  appreciable  tones  of  muiio  and  the  appreciable  tinli 
bneSta  to  Bciinee  and  to  the  Nation  generally  {we  I  of  the  speotrum  are  the  aame  in  point  of  number, 
are  told)  meat  leeult  from  protracted  gaiiing  st  the  and  admit  of  tho  aame  arrangement  in  oclavee.  This 
Fraunhoferlinet;  but,  BOmthewanch benefits  are  too  I  aingnlar  uientiGc  eoinoidenc* — tor  I  fear  I  Bast 
remote  la  ju-tity  the  Briti-h  Asiociaton  in  making  ;  deny  it  to  be  anything  more— ia,  atraDgely  enough, 
a  grant  in  lurtheranM  ot  their  roaliratiOD  ;  so  that ;  rather  slrangtbensd  than  weakened  by  the  farther 
patl«m  Milch  Cow,  the  CoBSolidattd  Fumf,  ia  to  be  i  correotion  at  a  very  old^  OTTor  of  theory,  which  baa 
palled  at  to  aupport  one  or  n.oCB  o(  the  mos' 


a.,  the  tl 


eatabliahed  by  long  sdenliSc  usor — 

eory  that  the  colours  of  the  spectmm  are 
._....,.  of  light.  To  dispel  thia  error  by  demon- 
strating that  the  oolonri  ot  the  apectrum  are  not 
elementary  componenta  of  whit*  light,  but  only 
diffeient  degree*  of  intaniity  in  the  manifeitatian  of 
ligbt,  rather  inoreaae*  than  diminishu  the  analogy 
between  light  and  aoand;  for  it  baa  long  been 
thoroughly  known  that  the  tones  of  mnaic  are  only 
different  degraea  ot  intensi^  in  the  manifettation  «C 


1   colour* 


S^toft 


a  oopy  of  the  addreia  itself  _ .   

am  alnok  with  the  oontroat  preaenttd  between  the 
Btteraooe*  of  Dr.  Andrew*  in  1876  on  the  tuhject  of 
Ih*  Eadowiaent  U  Soientifia  Basearch.  and  those  of 
Hr.  SpoltiBwoode  thi*  year  ia  Dublin.  "  On  tha 
ganaral  qnattioo,"  he  says,  "  it  ia  not  difficnlt  to 
iflar  tttOKg  argnmaota  in  favour  ot  permanent 
ITalieBal  Boieiitae  Institntioua ;  nor  is  it  aiffl<^ult  to 
pietare  to  the  mind  an  ideal  f  ntnre  when  Soicaee 
laid  Alt  ahall  walk  hand  ia  hand  together,  led  by  a 
nllii^I  Hinisler  into  tha  givn  pasture*  of  the 
EkidowniaBt  ot  Be***rch."  There  is,  I  moat  oonfee*. 
inaxlhinf  nf  the  mendicant  Md  cadging  whine  ot 
IIm  Bootti  Kanaington  and  Boyal  Society  Eing  in 
ttii  pMrtlan  «(  the  addnas,  whieb  is  pre-eminently 


Bed  (f)  idlcneaa.  Var.ly  a  "  Minister  "  who  i«  lo  be 
taken  in  by  ancfa  traa-parrnt  humboir  ai  this  meat 
Borpa«a  indefinitelj  in  "  greenneu  "  the  "  pastntea  " 
into  which  ha  is  to  lead  Science  and  Art ! 

I  am  Ml  Far  com inoad  by  tbe  ircumei.ti  employed 
by  "  J.  T.  M.."  in  letter  U73S  (p.  601),  as  to  be 
willing  lo  concede  that  my  lividimpreiaionot  feeing 
a  flash  cf  lightning  atr.ke  upwards  may  hate  bad  its 
origin  in  an  optioal  illuaicn.  I  cannot,  hovorcr,  on 
that  account  anbacribe  to  bi*  idea  that  lightning 
Doiei  doea  atrike  from  the  earih  to  the  anper- 
ineumbent  ebuda,  because  I  think  it  eioeedingly 
probable— in  fact  almost  oerUin— that  it  muat  not 
unfregnenlly  do  so,  whether  we  can  ae*  it  or  not. 

And,  in  connectioD  with  the  letter  lo  which  I  am 
referring,  and  in  exnreuing  my  appreciation  of  its 
oonclnding  paragraph,  I  ma^  perhaps  be  permitted  to 
say  that  I  must  ba  very  oddly  con*litot«d  if  I  didnol 
derive  pleasure  in  contribnling  my  own  mite  of  in. 

Formation  to  columns  tram  which  I  have  derived  so    , 

v»ry  much  myself.    I  always  look  forward  to  Friday  iknew.    Had' ha .. 

aa  tha  one  day  oF  the  week  on  whioh  lam  oetlainol    Erst  to  do,  instead  of 

leoroiog  tomttbing.  shatter,  for  hia  experiments  with  the  apectmm,  and 

I  think  that"  Wallaby  "(qnery  33861,  p.  611)  u  passed  his  priam  otoug  f  ram  one  end  to  the  other  of 
oertain'y  wrong  about  the  objeot-gla-s  of  his  tele-  the  alit— a  demonstration  which  is  within  easy 
scope  consisting  "  of  two  double  eouvei  lenses  lying  r*aob  of  any  of  joor  readen— he  wonld  have  found 
looiely  on  each  other."  Ia  he  quite  sure  that  one  ]  that  ever;  portion  ot  the  alit  of  light  became  blue, 
is  not  concave  on  (at  least)  one  of  ita  anrfaers  ?  llie  yi  How,  red,  Ae.,  aooordiDg  to  tbe  port  of  the  prism 
double  convex  lens  will  ba  found  to  fit — or  vei;  through  which  it  passed,  and  never  wonld  have  been 
nearly  fit— into  the  eonoavitvot  the  second  oce;  and  led  into  the  error  ot  anpposing  thit  there  Were 
alternate  faces  at  it  abcntd  be  tritd  to  aicerlain  abiolate  and  anchangesbte  blue,  yellow,  and  red 
which  approximates  most  closely  in  onrvatore  to  rays,  forniiDg  different  oomponent  parts  of  white 
Bucb  cOBOavity.  In  placing  tha  oompound  Icna  thus  '  light,  or  that  the  apeetram  itaelf  wa*  an  analyaii  of 
tormtd  in  its  cell  the  double  coDviz  coiupoi-ent  ma-t  light.  Indetd,  Newton  himself  never  appeata  to 
be  the  anterior  one  (te.,  that  next  tbe  object  have  been  completely  satisfied  with  his  own  theory, 
vis wtd).  It  ia,  though,  difficult  ur  impossible  lo  aay  for  he  was  tever  able  to  oonfirm  it  by  synthesis,  a* 
what  is  the  matter  «ith  "WaUaby'a"  instrument  he  tonnd  that  no  reoombination  of  the  oolaurt_af 
withont  aeeinn  it  the  spectrum  would  reproduce  the  white  light, 

diffioully    "L"  (query  83863,  p.  613)    the  reason  ot  tM    '-     •-"-  -     — "--  =-    -  - 
'~'  ig  that  tbe  apparent  divergence  '  ligbt  than  w1 ' 


In  1870  I  annonnced,  as  I  had  for  i 
twenty  yeara  previously  sns^ted,  tha 
were  only  different  degrees  ot  mtanaity  in  mo  uiui- 
featatioa  of  light— a  suspicion  atrengthenad  and 
proved  to  my  own  mind  by  a  wider  aeriea  of  soieQ- 
tific  phenomena  than  it  ia  now  nece'iary  to  refer  to, 
but  aiippreased  till  then  from  want  ol  a  demonstra- 
tion equally  convincing  to  otbars.  The  tact,  how- 
ever, admits  of  instant  veriflcation  to  all  your 
implo  eiptri- 


Whatevor  i 


obvioua- yBlloa 


ot  the  Snn'a  rsye  is  an  effect  of  per-pective.  the  fact 

ipparant  approximation  of  the  trees  at  the  tnd  ot  a 
ong  avenne,  or  of  the  rails  on  a  railway,  which 
'xieads  to  any  considerable  diatance  in  a  atnight 


rer  to  query  338T5  (p.  612)  they  are  really 
s  which  are  eraployw  in  micrometers  and 

..epiecea.  I  have  myaelt  got  them  trom 
apidera  which  inhabit  oet-baildingi ,  my  mode  oF 
prooeejing  being  simply  to  get  m-  -— ■>—  •"  -"-  -i — - 


light,  and  yon  cannot  raise  yellow 
..  ..  higher  intensity  by  adding  to  it  atill  weakiP 
lights  than  ilaelt,  which  red  and  blue  undoubtedly 
ara.  The  weaker  lights  can  only  dilate  it  further, 
though  they  may  have  the  effict  of  nentraliaing  dis- 
tinctive tinting. 

We  hava  thoa,  then,  tbe  tact  that  light  and  aonnd 
are  in  a  remarkable  degree  analogona — the  appre- 
ciable tinta  of  oolonr  and  the  appreciable  tonaa  of 
mnsio  being  the  aame  in  number,  and  admitting  of 
tha  same  arrangamaat  in  pitch,  or  in  oetavei,  for 
the  artiat  apaau  a*  eorreotly  and  intelligibly  of 
high  and  low  tone  as  the  mosinian,  the  analogy 
being  further  oonfirmed  by  the  raeiprocating  and 
'     '-'-     '      -  that   optical   colonr    and 


a  rectmgnlar  wire  frame.     Tk*  1  shook  al^ly,  ■  ^^^^y  ^^^    „j  variation*  ot  lone  in  either, 
when  the  apid.  r  would  at  once  lower  himself  by  a    ^j  ^g^tmi  dwree*  of  intensity  in  the  manitesta- 

.1.— J  —J  I. j.._  i.,„  np  I  ga%  thia  ihreul    ti,^  ^  i^h.     Wa  ara  further  quite  prepared  to 

,        .,  .       ,     -.,;"™*'     ^,'™   "?'  'P?'  !flnd,wh*nmiarophonioaeoQstic*haT«been*nfflBi*nlly 

ciently  weU  acquainted  with  the  arachmdm  to  defi-  perfected,  that  colours  are  aocomBuied  by  aoiiDd, 
nitely  name  ei«her  of  the  apecie*  ot  apiden  whioh  ^^  difference  of  eolonr  by  diltmnae  of  aoonil 
losj^  bat  almost  My  web-  ,here  the  msnifesUtion  o(  eolonr  l^e*  plaoe  io 
vibratory  media ;  for  there  can  be  no  doubt  notr 
that  light  aa  well  a*  soand  prooeeds  by  vibration  in 
anoh  media.  But  here  this  singularl)  doie  analogy 
between  light  and  Bound  ahaolntaty  terminate*,  and 
their  alleged  identity  nttarlj;  fails.  Sonad  ii  only 
an  impact  of  vibration,  and  ia  limited  in  its  action 
to  vibratory  media  in  oontinnoas  oonneotian.  Ught 
proceeds  by  vibration  ia  vibratory  media,  but  it  ■ 
not  a  mere  impact  of  vibration,  and  is  not  limited 
ia  it*  aclion  to  vibratory  media,  whsthsr  in  oon- 
tiuDons  conneotion  or  othsrwiaa.  What  than,  di*- 
tinotivdy.ia  light  F 

A*  aoonrata  diaoorery  in  tbe  direction  pointed 
tob^  thia  queetioa  ia  of  tbe  deepest  toieatificintereet 
ind  importance.  Let  oaprocMd.  inpnrauingit. with 
ihe  most  critical  oare ;  and,  in  tha  Sr*t  place.  let 
as  *tate  still  more  minutely  the  distinotioa  betwean 
iigbtand  sound.  Sound,  then,  is  a  mere  vibratory 
sction  of  vibratory  media.  But  tight  ia  not  au 
sotiaB  of  vibiatoty  media,  though  it  aota  Iv  vibra- 
tion apon  and  within  each  media.      Soond  oaata* 


'e  fnmiihed  me  i 
ell.""*  ""•''■'" 

I  have  mysFlF  anrmaunted   the  difficulty  which 

bt'Stts     '  Hss!r.:n"     (query    33879,     p.    612)     by 

tghening  the  edge*  of  my  platea  on  a  grinditone. 

A  reUow  of  tbe  Boyal  Aatronomloal  BOoloty. 

THB  LAWS  AHD  PBINOIFI^EB  Or 
AOOITSTICB  ih  BErBBBNOB  TO  THB 
TEUB  PHONE,  *a.-UQaT,  HEAT,  ADD 
BOnSD. 

[11758.1— In  following  up  the  snlqeot  of  my  letter 
>r  24lh  nie.  (14659,  p.  521),  I  find  it  neoeeaary  at 
ha  outlet  to  correct  and  clear  away  aome  apeoula- 
ive  flrrora  ot  modern  theon  which  wonld  otherwise 
•e  very  misleading  ;  and,  il  any  of  your  oorreppon- 
lents  have  a  prejudice  in  favour  of  thaia  errors,  I 
icpe  they  will  candidly  prepare  to  part  with  them  st 
once,  and  bear  in  mind  that  the  link*  of  physical 
ith  are  so  closely  and  conaeentively  oonneeted 
st  it  is  impossible  to  gain  any  aabstantial  advan. 

_.  JO  to  scoenoe  by  Uie  per  aoUutu  r  - '  -  -' '  — 

an  which  anch  theoriaa  ' 


leperaaUummodeof  procedure  I  light  (and  hmfit  w&  otmia  *°*™'^^^j^^_1IL 
iaa  have  bean  fnfanniaB&.  \^Tn«|i>i»iAj»A  m^»\^  ^m^Ttaftai  -*.'*i*'^"*"  ^^ 
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IB  element?  Science  baslasK  hcitated 
OTCr  tfae  (laestion  u  to  sliether  light,  heat,  tni 
elcctrioitr  be  not  ona  and  the  game — strongly  in- 
clined to  the  affirmaliro,  jet  beaitatinif  wilh  n  oom- 
mendabia  tirndencc,  not  alwaj^  bo  v^  displsjed  in 
eTen  more  important  JlrcotioDi,  knd  itroial;  aTerse 
to  carrjiog  tts  conctueian  per  saU\nn,  That  light 
ani  heat  are  most  inlimat^lj  connected  irith  elee- 
tricit;  ia  beyond  all  doubt ;  for  tUo  action  of  elrc 
tricitj  can  produce  both  liiiht  anil  beat,  and  roci- 
prooeilly  li«bt  anil  boat  can  both  produce  the  action 
of  •Icctrioity.  They  ore,  thereforo,  all  three  un- 
quOBtioDabty  connected  in  this  respect,  and  capable 
oi  etimulattng  and  acting  on  each  other.  But  let  u9 
fee  whether  ire  canuat  eEtablirli  Boms  remarkable 
diBtinctiODB  between  them.  If  light  aud  heat  bo 
clomentary  they  hare  thla  peeoliarity,  that  thpy 


.  Btafe  ot  quie^ci 

B  but  ID 


I,  neither  of  them. 


Theyai 

etate  of  acuuu, 

an  aelioD  of  radiatioa.  Tbe^ 
erer  fonnd  in  a  atate  of  eqailibt  ..  _ .  _  .  . 
hai  long  been  aMoalomcd,  and  with  Btrictly  f  oientiSc 
MoniBcy,  to  apeak  of  alectrieitr  as  in  qgiafcenoe, 
noa-eioiUmeiit,  equilibria,  and  inaction,  as  well  b> 
to  talk,  wilh  equal  and  diitiaotire  accoracy,  of 
eleotrio  exciteaunt  and  electrical  action,  and  alio 
A  oE  electricity  which  are  not  actions  of 


ndial 


oulatioi 


,  Ac,   direct   and   indirect.    It   is   thus 

nsBDireat  that  tJie  conditions  and  chaTactorlBtic*  of 
electricit;r  are  mnch  more  TWied  and  nnmerons  than 
-  those  of  light  and  beat.  Hence  there  ii  no  pofsihility 
of  demonatniting  that  light,  heat,  and  electricity  are 
identical.  Bnt  mar  not  the  Kreater  include  the 
leta  P  To  this  end  let  ni  inqoire  whether  light  and 
heat  be  elements,  or  anything  more  than  mere 
actioDi.  Now  it  is  contrary^  to  all  soisntifio  eipe- 
tience  and  analf^  to  concaire  of  any  elamcuta^ 
natter  in  eontinusl  action,  as  light  and  heat  always 
are.  It  ii  contrary  to  all  knonu  physical  facts  and 
lawi  that  any  elemest,  ia  continoil  or  tcmnoTary 
action,  can  pau  through  other  elements,  or  elemnn- 
t»ry  media,  without  diatnrbing  the  condition  and 
qalesoenee  of  tbwe  other  elements  mora  than  light 
and  heat  do  by  their  radiation.  And  it  is  ttill  more 
eontzary  to  all  known  fact  and  law  that  the  same 
ekmant  shonld  be  capable  of  pu'sitig  throngh  itself 
fttall  anglee,  enaaing  and  re'Cro^sing  each  other, 
knd  leSeotiogg  la  li^ht  and  heat  do,  without  inter- 
rnpting  and  impeding  itself.  No  known  gai  or 
liquid,  elementur  or  eomponnd,  will  do  so.  But 
light  and  heat  will  do  alt  this,  and  their  only  known 
analogue  in  the  whole  range  of  phyrios  is  sonod 
(Tibraljon)  which,  as  we  oTrosdy  know,  ia  not  an 
element  bat  only  an  action,  A  strong  presumption 
ii  tiiui  CBtaUiined  that  light  and  heat  are  not  ele- 
ments, bat  only  action)  of  fome  kind,  and  this  is 
fnrtbcir  sopporM  by  the  fact  that  light  and  heat 
have  other  peanliaritioa  analoirons  to  sound  which 
•re  chaiactariitia  of  mere  actions.  Thus  sound, 
light,  and  heat  all  act  by  radiation  in  the  Ertt 

'■   ' '  "         '"      *'   *        inTerced  and 

radiiit^d 

ned,  thatlinht 

and  heat  may  be  so  converged  and  trsnomlttcd  ' 
tacuo,  and  without  vibration,  as  well  as  in  rihrato 
ncdia.  But  that  light  snd  heat  are  nothing  mo.  _ 
than  mere  aetioni  is  further  proved  t^  tfae  (set  ttaat 
no  elenUBtary  matter  can  be  expanded  and  ditfared 
from  any  ^Tto  eontre  of  iletclopment  without  dis- 
turUlUt  aU  other  dementan  matter  immedintely 
around  and  in  contact  with  that  centre.  Thus 
otploeiTe  powders,  deflagrated  metal 
Ae.,  irill  all  distnrb  anddiaplaee  the 
they  an  anrronnded,  by  their  radial 

Thn*  we  are  shnt  up  to  the  ooneliuion  that  light 
and  heat  are  non-elementary,  and  merely  special 
actioni.  At  the  same  time  they  have  this  char 
aeteristic,  that  they  are,  ns  astranomy  baa  estal 
lishod,  actions  ot  eomething  not  dependent  o 
vibration  or  vibratory  modia,  and  are  capable  ( 
traversing  all  space,  crossing,  re-crossing,  and  r 
fleeting  in  all  direoUona,  without  friction  or  sel 
interruption-  And  as  thay  are  actions  ot  somathin 
which  must  be  co-eitensively  diffused,  what  cs 
that  something  be  bat  the  all-pervading  flaid- 
eleotricity— with  which,  as  already  abown,  they  ai 
so  intimately  connected,  that  oil  three  are  capab 
of  stimulating  and  acting  upon  each  other  eren  1 
Taous  where  nothing  el^e  is  known  to  exist.  i 

Let  us  now  consider  the  dif  tinotira  charaoteristics  ' 
of  light  and  heat,  and  loe  whether  we  cannot  still ' 
farther  strengthen  some  of  the  prerions  eoncluBions. 
In  addition  to  the  ImmodiBto  distieotion  that  heat 
is  not,  any  more  than  sound,  an  optioal  perception, 
and  that  li|ibt  is  not,  like  faeat,  pcrcept^lo  to  the 
sense  of  touch,  there  is  this  further  peculiarity  that 
lipht  is  more  powerfully  and  rapidly  dispereive  than 
heat.  This  is  well  eiomplifljd  by  reverting  to  the 
pliCDOmena  of  the  spectrum,  wlijch,  as  alreadj 
shown,  is  not  an  analysis  of  light,  but  Only  diEerect 
degrees  of  intensity  it)  its  manifeatation.  Here,  it 
will  be  observed  that  tha  red  or  heating  raya  are  tbs 
lm*t  dapti»Bd,  and  that  wbenpassad  thmngh  tho 


.fractions  take  place,  they  cease 

leating  rays  in  consrMjnence  oE  the  inereafed  nnd 

norc  rapid  dispeniion    thiy  Ihns  ohta'ji.     Hcst  is 

thus  thown  to  be  a  subordinate  action  of  light,  and 

is  found  also  in  op.iqne  media,  whcro  'Ai  diaper- 

>n  is  still  further  intfrmptcd,  to  be  mors  latent 

light  sod  moio  manifest  as  heat.    Li«bt  is  con^e- 

qoently  a  more  rapid,  energntic,  and  diSaoicc  iftion 

of  el£ctricity  than  heat,  atid  best  may,  in  this  an 

many  other  well-knoivn  instances,  be  idcntifiLd 

th   obstruction   and  friction;  for  while  we  are  i 

-^  b,  as  a  flrst  imprasion,  to  tiuppose  that  the  least  i 

refrastcd  portion  of  the  light  pasiing  through   a 

prism  ii  the  least  interrupted,  tbe  rercru  i<  actually  ^ 

^'        '   '    of  the  case  ;  fur  the  pri^m  is  in  reality  n  ^ 

of  dispersion,  and  where  moat  refractive 

_.  ..orsive.      It  ia  thus  Vri  dispersive  in  tbo 

red  tlian  ia  tbo  yellow  and  blue  portions  of  iti 
refraction,  and  hence  the  explanation  why  the 
colours  of  tha  ppectrum  are  only  different  degreea 
'  '  itenait^  in  the  manifeatation  of  light. 

le  distiactivo  concluiion  then  is,  tbut  EOnnd  is  a 
I  vibratory  action  of  cibratory  media,  lint  that 
light  and  heat  are  special  netiona  of  electricity. 

J.  Alaxandet  Bmlth. 
08,  Qowei-streot,  W.C. 

NEW  MUaiCAI.  NOTATIONS. 

[147531-1  HAVE  sent   two    illnstrationa  for  C. 

Lark  (see  ktter  14703.  p.  5.^1),  respecting  time  ia 

the  new  musical  uDtntlon.     The  Grst  iUu-trntion  is 

two  bars  of  "  Ga-'goiv."  an  old  common  metre  tune 
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in  triplo  time,  ;,  on  the  key  of  G.  The  first  noteii 
a  minim  to  the  word  "  with."  and  then  the  bar  line ; 
the  aecond  is  a  lemibrave  to  the  word  "  my,"  and  i 
then  a  small  line ;  and  tfae  tfaird  is  a  minim  to  th(< 
irord  "whole,"  and  then  ahar  line;  tfae  foarth  nott  i 
is  a  slur  to  the  word  "  faeart,"  of  the  value  of  a 
semibreve.  This  slur  is  made  up  of  three  notes,  aU  | 
ot  different  siiea ;  the  first  Is  a  dotted  crotchet,  the  | 
second  is  a  quaver,  the  third  is  a  minim.  The  indi~ 
vidua!  notea  of  slurs  iu  the  new  notation  have  nb 
small  lines,  t)ie  whole  s^aoe  ia  lett  empty,  and  each 
BOte  is  measured  off  to  it*  proper  length — as  correct 
a>  tbe  engraver  can  make  them,  without  any  small 
linen.  It  is  the  rule  in  the  new  notation  that  thi! 
treble  or  air  has  the  honour  or  privilege  of  having  all 
tha  small  liups  to  itself,  and  whon  the  other  tbrer' 
parts  do  not  ooineide  wilh  the  treble  they  must  shift 
for  themselves  the  way  they  best  can,  and  this  "  bent 
j  can  "  is  shown  in  the  seooud  illustration,  where  the 
I  most  of  the  notes  are  of  a  triangnlar  sbapo.  The; 
'  second  illustTatloii  is  comprised  in  as  little  space  a^ 
I  poseihlo  to  save  eiperse  ia  engraving— tone,  tons, 
I  atMl  harmony  not  being  essential  ia  the  present 
I  iUustration. 

I  In  tha  new  notation  the  bar*  are  all  of  one  length 
in  the  same  tuna  from  beginning  to  end.  I>efi>re  ih^j 
'  drawing  is  mode  the  liard  ara  euuiitod.  EO  muuy  liais 
to  the  line,  and  so  many  lines  in  tbe  page  or  sheet, 
so  that  tho  p.ige  or  pages  xliall  contain  the  tare 
without  altering  the  bars  iu  the  smallest  degren,  ob 
is  the  caae  in  the  old  notation.  Tfae  FMts  are  mea- 
sured off  to  tha  ■amsaaalaaa  the  notes.  ThesMiond 
■  hnvlim  riB|vi  ean  Hagdiffer- 


1  short  one  without  knowing  whethB  tfaevlBii 

C.  Liik  aaks  it  I  have  had  any  prBoliea  ia  tmA- 
iag.  I  have  teen  sol-fa  tiir.gers  of  both  aeusteoe 
into  my  bouse,  andafter  singing  for  about  onsioiBifte 
from  the  new  nititi^n  they  would  'ny,  tbeoielst^ 
iither,  "  it  ii  far  easier  to  fl'ng  from  thii  than  fna 
the  sol  fa."  C,  Lnrk  talks  ahont  children  fiadiii  m 
ranlt  with  the  want  of  an  "  np  nnd  down."  Bti 
an  children  know  better?  They  jutt  dositbqn 
taught,  and  do  not  introduce  inventions- 
Let  C.  Lai'k  make  out  two  sheeti  of  mn*iei<i 
Urge  aiio,  one  witfa  the  "  up  and  don,"  ■! 
nnbther  in  tfae  sol-fa,  and  exhibit  tbem  to  rhiUiii 
who  nerrr  saw  a  mn^io-sheet.  and  who  do  fan*  Ik 
tnne,  and  he  will  roon  see  which  of  them  ths  dA 
<lren  wUl  like  baat.  If  C.  Lark  irill  make  Uorif  a 
familiar  with  the  new  musical  notation  as  wilk  tb 
sol-fa  and  tfae  old,  he  will  be  more  compttotll 
criticise  the  notation  invented  by  WsrL 

TABLBS  TOB  HUE/PIPI.ICATIOK  - 
KAQIO  MUI.TIPLICATION  -  THI 
PABABOLA  AB  A  ■CUI.TIPLIOATIOI 

TABLX. 

rUTSO.}— I  WAS  Burnrised  to  eeo  in  S»lm  i 
Xiii  July  a  renew  of  Ur.  Sawyer's  book,  explusiN 
bis  taUlci-  for  multiplication .  fi  am  which  itappcand 
that  the  reviewer  conaidoreil  them  worthy  of  fMi» 
ivbie  oo:npnrL4on  with  log^Lrithms  an  an  aid  to  cal^ 
l-tion  ;  but  I  certainly  did  not  expect  to  ill 
"  Olierhof  "  devoting  two  eolumus  of  yonr  pnctial 

fcriodicol  to  an  exhun*'tive  ccp'nnation  of  tmrai. 
ailmit  that  the  invention  nppcara  plaoaiblt  si  fat 
aigfat,  and  in  fact  I  spoiled  ten  pogea  of  piper  it 
preparing  them  for  the  tables  before  I  quite  ando- 
:^tood  the  rot  very  lucid  eiplanationgivinini'itim. 
I  also  ailmit  that,  for  persons  czceptiODally  aloe  n 
catcnlatiou,  tfae  tables  maybe  of  great  ralBc,  in- 
fided  tlic^  liave  much  calcalatirin  to  doi  bsl  [■ 
penons  of  otdinary  wathematiral  capaHty,  wbetlar 
bhey  have  mnch  or  little  calculation  to  do,  1  <nf 
iBuclt  doubtthetables  possessing  much  advssti^ 
in  the  first  cose,  because  cao-ituit  practice  tsiniilti- 
plication  will  soen  enable  any  one  to  jot  down  llx 
lines  and  arrive  at  a  prodoct  almo-tas  qnickljsik; 
i^n  write  them  down  ;  and,  in  the  sai-oud  cadc,  l^ 
Muse  those  who  do  little  colculatioa  will  Huoij 
carry  the  tables  about  with  them  in  pnfoesct  t) 
trusting  to  their  own  meutal  power  to  do  a  cakiils- 
t'.on  whan  an  occasion  arisen.  Of  course  Idawt 
anppDse  that  tho  invoiitor  bos  any  id«a  of  mm- 
uding  tbe  mnltiolication  table  in  edacatiaa,  U 
then  what  does  his  pystrm  amoant  toP  It  u,  n 
fact,  nothiog  more  thee  on  ingen'Oos  arrangenal 
(or  saving  the  nacr  tlie  mental  strain  of  ranumliS' 
[eg  what  in  any  case  he  miut  team  in  ehildhwii, 
and  what  ho  can  never  allow  himself  to  fcn^ 
[t  is  true  tliat  tha  tronbla  of  miing  tha  tsM 
would  lie  much  loss  in  proportion  for  lap 
numbers  than  for  small  onea,  and  that  la 
inch  Lirgo  numbera,  therefore,  there  might  Is 
aomo  adraut.'Lge  OS  compared  with  ordinary  Biki- 
plication.  Bo  fir,  however,  it  npiwars  to  mataj 
much  a  case  of  six  of  one  bail  balC  a  doien  of  Ikt 
other,  bnt  when  Mr.  Sawycr'n  sy.-tem  is  componj, 
OS  regards  multiplication,  with  the  syctaii  ■ 
■'magic  multipliefttinn ••  referrel  to  in  Vol.  IDl, 
pp.  2o2,  307,  ond  3:15.  by  ■■  Alctheus"  andolhen 
1  am  confident  thut  there  would  Iw  f  onad  BO  N|^ 
riority  in  tha  former  plui.  "Aletheos"  tnsW 
the  matter  more  as  a  puiile  worth  Gnilingoil^ 
OS  of  praoticftl  importance,  bnt  I  have  saed  hi 
Bvjtpm  constantly  ainco  and  have  found  it  oftk 
posi-ilila  value.     I  recommend  it  tO  all  ebi 


groalei 


all  hare  oDCCBa  to  thi 
words  as  possible,  explain  the  principle.  TiBV 
the  product  of  any  two  niimbara  we  see  that  ti> 
first  Egare  (to  the  right)  of  the  prodoct  ia  ths  WO 
duct  of  tho  first  figures  of  each  of  the  faetora;  tut 
the  second  figure  of  ths  pro.iuct  is  mode  up  ol  tht 
prodnctd  of  tbe  second  %ure  in  each  factor  tjlts 
first  figure  in  the  other,  plus  jThat  may  be  atrti 
over  from  the  Ilrat  figare  oE  tha  final  prodoct:  tU 
the  third  figure  in  the  product  is  luadeapofi^ 
products  of  the  third  figure  in  each  factor  >?  t^ 
first  in  the  other,  plus  the  prodnct  of  thsxew 
figures  in  the  two  factors,  and  pins  what  ntf  N 
carried  from  the  second  figure  iu  the  final  piolvt; 
end  so  on,  imagining  leroea  to  the  Wt  of  li»  iafr 
,  tors  until  nothing  bnt  zeros  are  found  in  tht  f» 
!duct.  In  this  system  the  trouble  of  puttiptilo*^ 
;  tbe  UBusl  str'pB  of  the  mnltiiilicHtion,  004  cm  tk 
',  necessity  ot  patting  tho  nnmbtrs  to  be  nslfr 
I  plied  down  on  paper  at  all.  is  iinit*  iiijm^ 
with,  for  e.'kcti  fignro  of  ths  pro'^nct  ^^ 
nuir.'d  ia  caln^nted  mentLillr  in  regolsr  ctIb', 
-  '  '  ig  at  the  light  before  the  next  to  ths  Ut  u 
The  method  requirea  ihe  n«r  ti  leci^ 
ng  together  mentally  two_naaibcn  el 
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}t  over,  ani  t1i?ii  npiiliculil-  to  iu:iiiv  nlli?i 
K.     I  h.ivoo.:>Tiaioii«ltritiiouin't'|i;ii!ilt>in'i 
7' toKollicrutthapBnatiine,  1-y  till'  motlial. 
is,  of  Miuvi'.  f^tr  |iru(i.>ni>>I<>  ti>  ilii  it  in  two 
!..■  .uiiiH.  I  biv  triwl  to  n-vii-ictl..^  ni<  t1i<><l 
i^iuii   bat  lliis  ilous  not  iiti|i  :i[  iirjctijulili 
T  one  iiu«c«o<ted  in  ilutaK  tliis  i' 
kiuT  cf  tii)>Ic<  Tor  fuciliLittii)!  lUD'UliIic-.itiDii, 
iurul\:n  tliut  wine  tiiii.'iiKu  J  nii>  (rjin);  to 
auti';li-  kocli  Ihit  llii>  FtM'plit  Luvju.nl 
r<i  iHiir^t'i  iu|in.'BUi.tL  if  iiuiuVr-  on  n  |iLi 
!  ^h-juLl  eat  off  tivHu  u  ini'n   trdUlitlinu 
.It;  iJini!  ■  tur.ioii  |ir  .|iu  tiouut-  ti»  tli  ■  p: 
1  Ui>-  tivu  uiio  eis;    tliu  Mrv'liii    U-iu 
■lie  ^tRULht  line  n-iTVA-iit  ui;  piuilu-t'i, 
ri'litivi-  iiCfitiuii- bt  tUi:  riuiitt  n!i>r<»:i 


AflT 


y  t.i-iLi  1  I 


ij..l 


I  'K  tU.i  pn^iib  i!l  llw  «ily  Ki|iliTi»l,  iiiiiL  III 
\!  a  li..<i  tliroii),'!)  ull  t'li-HO  |ri)'Ilt^  I  fu^n 

li4<l  HxAwn  II  nii.ulfoLi,  u  nki.-li  tlio  air''! 
t  line  «;i:  til'!  iL.i..  Thi-  >>  eriilrntl, 
.■:ty  or  tliot  CU.T'.*,  n^  I  biI.-1,(  uo  iloubt 
>T<?J  iioxir  t'ju  tmnMc,  bj.1  I  not  hc*a 

t  of  L-OLic  iH!ot:au<.     If  uny  ono  wish  to 

pciuUun  tlm  cune  [ulGl'init  tli>  pru'iloui, 
lent  way  it  ai  follow  i—Tukuax;  iH.iutll, 

Mi"  of  %  fMiMa.  wlio  B  vfrttx  it  A.  and 
L  II  into,  my,  Iw  fuaal  yarU ;  tlirouu'b  thn 
t  <Iruw  n  atDLiKht  li.  a  nt  ri::ht  Kafi-Ji  to  tlu' 
ittin^  thn  ciinj  on  both  '.j.lm  iu  C  and  1)  ; 
10  poiot  <!',  ilTiv  iiiiio  itraiKhl  lintra,  cultian 
dioDi  IU,  ;W,  3(),  Jul.,  to  W,  OD  tbn  ax",  uul 
tlio  surra  in  tlin  rnjuirMl  poiiit>(,  wblcli 
■  1,  'i,  3,  d:C'  I  ilo  tbo  ruu'i  rrom  tli:;  paint  1)  ; 
i  puiiita  on  tba  cam',  C  A  D,  nro  ta  Hituatod 

0  itrainbt  line  joiniu;  aaj  two  of  tbem  on 
s  Biiieti  of  Ihs  ai'i»,  cuU  liie  tx'n  ia  %  pwnt 
g  Ihuir  product.  ThaOH'tioBlly  tliu  property 
crre  for  multipljinR  t0)iptber,  at  ono  oprrr 
■o  namherj  a[  any  nugaituJB  wha^vtr  ;  bi 
tUy  pilL<  r  Ik'  diriaiona  kouIJ  hecoiat  oiian 
or  tbu  paraboU  niKuUe.      Still,  it  Hemi  i 

i  Komu  upo  aiigLt  bo  lukilc  of  tbLH  property  i 
jnft  oucbiaca,  Kud  I  pbouU  b«  giti  to  kuo 

1  ever  Wen  trii^.  Will  rama  one  r1„o  Kit« 
■of  tbat  tbiM  U  ■  property  of  ibo  pimboUo 
ui  Ida  notSnd  it  in  tbd  books  IIutb? 

H.  O.  Hobsrlr, 

BUBVSYISa. 

1-1— Thk  mfthod  of  aioortiiini  iR  tlid  fte™«i_  . 
n  by  Giiildfri  Monloo  (Itt.  UT:>7), 
oriirinally  pronniwil  by  ttie 
..  — .™„,  .™  i.iip*  13:i  and  1S3  of  "A 
son  KoRioerrinK  fii^W  W'lrk,"  dnle  18W,  by 
Iter  Bruff,  C.E.  Hut  Mr.  Bruit  docs  no' 
to  bol.1  it  in  macii  ettimst'on.  H«  »[toi 
uys:  "A  macb  more  touiblo  matboil  vu 
lently  pmclised,  by  wbich  the  aruu    '  ' 


ved  to  hftTB  been 


irnputo 
tl^tcd  in  aSli;i 


ly-propn 
■n  Ibin  roll»l  lead, 
lautly  tba  attncbud 
a  before,  and   com 


■,  by  tt 


,hs  w.-iRbln  wi 
uu  iTBuns  ;  or  oiuisrwisB,    by    prepiiring 
y  of    pieces  ot  leul,  each   toprefentinK    i 
aurfsce  i  also  otber  pieces  rcpreiienting  roods 
ciea,  and  a  sufficienoy  of  tbete  bcinK 
pogite  schIo  bo   as   to  oon&lorbalan 
OKa  was  required,   the   POnfc'nt    won'd   be 
ited  by  auch  quantity.     Wi-  IwlieTo  that  tbia 
B  been  tried  at  tbc  Titbe-oSec,  and  that  in 
any  iaitances  tbe  rssults  so  obtained  were 
iftly  acoirate  aa  oompuri'it  witb  the  ordinary 
li0U9    process    of    acalioji.      But    incorrect 
were  oflen  obtained,  probiibly  from  Ibn  diffi- 

obtiunintr  bud  of  equal  thick  ueia  ami  dm - 
ucb  hsTo  induced  tbe  autboritieK  tojcetber  tu 
1  the  proccs.,"  But  although  oithir  ot  Ibn 
ietha.U  Duy  rocre  for  Iba  pluu  of  one  or  two 
[  kod,  they  will  uot  do  for  pUna  of  iiarisbca, 

or  railwnyi,  which  are  (fenarally  requirid 
!r  pnrpa^^ta  Ibiia  merely  aaccrtuuinK  quae- 
Certainly  in  tliMC  cueca  Tory  carcfnily  pro- 
ipi'S  tai|{bt  bo  moiln  to  Lu  cut  up,  una  the 
9  of  each  &L'bl,  after  hiTin^  been  uacertained 

cut-up  copy,  misht  bo  trauKtcrrcil  to  Ih; 

pbui,  or  to  u  book  referriiiK  thereto,  in  tb'; 
innnr-r;  but  I  douU  wbttbir,  alter  all  tbi- 

and  cutliiiK  np,  tM  coDtontt  woaU  be  ao 
Dly  obtained  aa  tbe/  would  bu  by  U'-ins  what 
d  a  computing  acjlu,   ~  '    " 


with 


Hu. 


■ytbuiih. 


-Ilorden  really  widiis 

by  any  of  the  abovu  m'rthoilB,  bo    

>c  of  tb'i  octntl  meusnrcixci.ta  of  the  bnd, 
t  properly  tak  ":i,  and  ho  ninka!i  no  uiUlaher 
B  6[(nrea  Bfb.rwardH,  will  (tItb  him  the 
Y  emctly.  Thtre  n«.d  not  be  tho  error  ot  u 
TCadth.  Bat.  if  liuildcn  Murd,,'n  Li.s  dJWii 
to  a  aeale  ol  "'2  chain*  t^i  the  io^,"  how 
*how  that  "an  inoh  niitlit  wull  repr'wat 
r"  It  appears  to  me  that  n.  siju.ira  hidf.iiicb 
this,  and  t'jat  if  ho  ullotn  lU  polti  to  a 
Jiob,  which  be  arideutly  meauu,  alUcrn^  bo 


does  not  aoy  so,  be  will  ml,  not  the  acrn 
only  one-fourth  of  the  acrLii);e  of  bia  Gel: 
hjps  he  will  bo  good  enoafib  tu  lojk  at  thij 
andaa;  wbiob  of  lu  ia  wrong.  SiUL 


A.  B&BT  JnUFBB. 
[14702.]— H.\yiK.i  wjcn  in  the  Mechanic  ■mrcn.l 

dren  and  tbn  cncour.igement  ot  weakly  cbiblrvn  l,,i 
use  their  linibi,  I  rItu  a  dc'cription  of  a  pii-ee  of 
apparatus  which  will  be  touml  moit  niicful  far  l:ho 
kttcr  purpna,  an.i  perhaps  to  eoino  extent  for  tho 
former.  The  article  it  not  by  nny  tneaas  my  own 
inTCntioD.  nor  i^  it  new,  aa  it  wia  offered  f'.r  S:,|,.' 

nthor  its  HBO  tcomB  tu  aaie  iJniait  died  away.  Fer- 
bups  Doe  reasan  wai  iti  rutliiir  high  prioa,  end 
iiuithar  (fro'ji  D:in  p'irt  of  the  maobiiie  being  not 
pruperly  oonstruntc'l)  lU  reullno'i  to  break  and 
Itet  out  o(  or.ler.  Iu  tbn  tu!l.>»:ni(  direetmns  bntb 
tbuw  ol>}>'otioMa  bare  bnen  doua  away  with,  and  any 
oni  with  H  littt.!  tro^ilile  may  conttrnet  one  in  a  tew 
hojT*.  J>'in<t  i;.  t  a  number  of  lensths  of  Induirubbci 
ISin.  long,  aud  u  little  thicker  tliaa  a  pipe  Btem. 
The  nnmber  uE  coursi  will  rnry  with  tiia  w<<iKbt  of 
the  obild  iivil  tbe  qmiUty  of  the  rn'iber.  I  find  tli 
ciebt  leutitliA  will  briic  a  ebilJ  Mlb.  weight  euily 
pa  an  approxlmntion  may  bo  readily  g. 
lit.  ■Whoa  the  u'u  ot  tba  rubber.,  is  cinlaituii 
It  will  be  BCi'n  that  it  is  adriaiLble  to  hare  ratW  too 
many  than  too  few,  ao  tbat  aa  ercessiTa  straii 

liB   thrown  on  tham.     N.'it  obtain  two  piac 

wood,  sODOi]  unil  trrc  from  knots,  about  SDin.  long 
"■■    -'■*-    Jin,  thick,  a  atrona  strap,  about  »ft- 


pieM  of  strong 
S,-at  take  all  '■ 
side,  bind  all 


igtha,  and,  laying  thom  aide  b} 
ipa  at  one  end  well  with  atriuu 
ID  aa  »  nasa  a  swat  ring  whiob  may  bo  0a«ilj 
'lippad  over  a  hook.    Then  out  a  piece  Tin.  Isug 


toopa  at  tl  .    . 

strap  thraoxfa  them   and  stitch  it 
mslnr'a  "wmend,"  Ifaving  tbe  b 
thiipartentiro). 


,,alip  lb. 


Next  take  tba  two  atioki  ud  araaM^  tk«  at ' 

ght  anglaB,  tiatbcm  firmly  in  that^itioD.  Faatou 
piecool  tape  to  each  end  of  theaticks,  laHing  tho 
_  ids  dnv  down  and  tbn  brin(faw  tta  otJMV  aada 
togetbar,  lie  tbem  in  a  knot,  and  tb«i,  vi^Ibk  a 
iDopaabctea.  aUn  tbe  other  nieee  of  stcapUieonBh 
(ml  stitl^  Tie  the  looae  andi  inte  loop*,  aad  tte 
lecood  _pait  is  fiuiehed  (aae  Fig,  2).  Our  EafUsh 
jneebanie  mast  now  oall  iu  the  aerrioca  of  hi*  pMil 
lady.  Mid  with  her  aasiataDoe  eonstmat,  of  aoBno 
atrong  material  such  aa  good  "union,"  tba  little 
yi~kat  shown  in  Fig.  3.  It  shanld  be  double  erery. 
-hantopnTont  it  tearing,  and  should  fit  "aHy," 
ut  not  b«  too  luge.  The  bnttona,  B,  B,  B,  B,  will 
D  firmer  if  a  little  atrong  maUnial  is  pat  behiad 
lem,  and  ahonld  be  uboat  an  inch  diameter.  Tb" 
-j>;«>Taiiaa  of  the  jacket  will  be  gnatly  improred 
by  binding  it  with  brigbt-ealoursd  braid.  Tlwaru 
holea  ahoald  be  very  large,  so  that  no  strain  i^ 
the  child's  arms,  and  tho  pnrt  uiarki  4 

be  so  wide  as  to   chafs  tbe  ohild'^ 

Ihigbs.  Oue  side  of  the  inckst  is  out  on  the  hUh' 
•o  aa  to  girj  room  at  tho  bottom  ot  the  waiat  for  tbn 
bnttona,  C  C.  To  use  tho  macbino,  Gnt  susp.n.l 
Fig.  I  from  tbe  eniliNg  by  tbe  loop,  next  buokle  lb  . 
atrap  of  Fig.  2  tu  tf'ig.  I.  Theu  place  tho  jiekot  an 
(ha  ahitd,  bringing  tbc  long  awullow  tail  bt^wcr 
tiiQ  legi  to  the  front  sal  bultoniu:;  it  On  to  C  C  a  d 
D,  Uvj  Utter  o[  coui-se  being  used  ti  button  tU.; 
bottom  if  tbu  jaokot  already.  Tlu  chil  I  is  iii.-i.t 
au-peudeil  ou  totbt  p;irt  ahowii  at  Fic-  S  by  nUppiiig 
tbo  laep.4  OTcr  the  battalia  B,  B,  B,  U.    Uy  shorten. 

: ,__._.,. jjjj,,^     ti,^.    ,j_^p     (^^    j^j^[„     ^„     (1^, 

be  reguUtod  so  that  the  cltild's  too: 


:an  jiiatn 


:'5 


iump  of  tbc  child  w. 

CBCOiitajje  it  to  u™.   

tho  jumper  ia,  that  tbei'e  ia  uo  prcjnJioial  peassnre 
anywhere,  ai  the  child  actually  aiti  on  the  part  A, 
and  both  legs  and  arms  are  quite  fraa  to  mora  as 
Ihry  pkaao. 

Uur  own  child  hog  been  in  one  for  oier  two  bonn 
at  a  Ktrolch  sareral  timoa,  and  ercn  Falleo  asleep  in 
it.  Ilia  jumper  may  be  nsed  faa  we  have  used  it), 
to  giio  a  biiby  lota  of  eicreirc,  ami  yet  not  ooeon- 
ragu  it  to  walk  bcforu  it  ia  old  ciiuu;;b  to  da  ao  with- 
out d-.'triiacBt.  If  properly  r,  gui.it  d  ii  will  ba 
found  that  even  when  dessendinii  from  a  jnmp  the 
child  will  not  strike  the  fioor  witb  u  torcQ  ot  many 
ouncw. 

Witb  this  little  affiir  many  of  tlio  aivn*  of  oar 
lingliih  mochaaica  may  go  about  tbolr  hoasehold 
dati>a  UDii,tjrrupto.lly.  and  (hmr  babies,  frcofrom 
hU  danger,  will  get  the  benefit  ot  l<it<  ot  ciareiHO. 
ttiir  lillle  one  uiied  one  for  huura  wlim  onl,"  *-* 
months  old.  Tbu  jumpir^,  when  brought  out 
wi9»  lixed  with  broa>l  iudiambbtr  atrup'i  in  pli 
tbe  round,  an  eyilot  bolu  at  each  cad  {  but  — -uu 
ueeJ  u  few  times  the  eyelet  ton  Uie  stii^i,  and  the 
machina  became  uBc-le«9. 

Should  any  part  of  the  app:tnLtns  not  ba  nndar- 
atnoil,  I  will  gladly  ciplaiu  turthur,  boi>iiig  to  hear 
of  its  being  a  help  to  muny  ot  tbu  bultar  halroa  ot 
"ours."  Wm.a.  TraTU. 

THE  I,&ND  aUBSTION. 

[IITG3.J-MU.  MAVEKOuttor  Hi>r2,  p.  S22)aska 
tor  GgBroa  to  show  the  extra  coat  ot  houaM.  I  eaa. 
not  go  bank  for  SO  ycara,  bnt^  years  ago  I  built  tbe 
house  ia  which  I  now  rc^ide,  and  at  that  time 
mBBona'  wsgca  were  ia.  per  diiy,  sad  their  honrs 
from  ti  a.m.  to  6  p.m.,  aud  on  SutunlnyH  S  a.m. 
to  4  p.m.,  one  hoar  and  a-half  allowed  tor 
meala.  It  so  happens  that  I  am  at  praaent 
building  a  amsU  addition  to  my  bouao,  an,l  I  now  pay 
'li.  6d.  pardaj,  aad  tbabonre  are  half-paatGa.m.  to 
5  p.m.,  and  Batordaya  hair-pant  6  a.m.  to  i'l  noon— 
uu  incraasc  in  wages  of  S5  percoLt.,  and  decreaaa  in 
hoars  of  17  per  sent.  ^  in  thot  one  item  to  52  per 
oent, — and  joinera  are  much  on  a  par  with  the 
maeonii.  I  paid  tor  bricka  atthuttimo2Ua.  per  1,000, 
and  now  the  price  ia  30a.  I  cannot  any  wheooe  this 
difference  ariaes.  Ocale  are  dearer,  and  no  donbt 
W4geK  alto  help  to  enhance  (he  price. 

If  we  take  an  ordinary  tour-ro.imed  bouse,  anoh  as 
a  machanio  may  be  inppoaad  tooeeupy,  the  area  may 
beUca  at,  lay,  51  iq.  yards  (0  x  'JJ,  and  givaaama 

' —  the  yajd  —  lUB  sq.  yards.    Now,  I  paid 

jer  aq.   yard  for  the  g         ■      ■■  ■ 
raprcaent  .£13  10a.,  aud  I  sfaDukl, 

'     Tard,  whioh  i~"  "  "-- 

diSaraDoe  ia 

theooitol  honso  rmtp  aewngwiat  the  intemt  on  tba 
diSmmiaa  wonld  only  tepreeent  at  5  per  cent,  per 
annum  13s.  <id.P    No— no  I     I^  land  laws  may  bo 


oapawo  oi  uaproTBinens,  out  u  meomuuoa  nan 
higher  wagaa  and  abottor  hoon  tbsy  most  make  np 
their  mind*  to  pa^  Uphar  nule,  aeeing  that  tho 
houaa  oanoot  be  built  without  moohauies,  and  (har*- 
[ora  moat  neoraiarilj  coat  aioio.  H.  O. 


[11761.]— I  quTTi  uToe  with  "Sigma's"  letter 
;i469D)  appearing  in  ''^oors  "  ot  tbe  lUtb  Angnat. 

rba  monopoly  of  laud  boa  been  mora  or  loas  a  onrse 
CO  all  European  countries,  aud  some  reatriction 
jught  to  be  pat  upon  the  acquiring  of  land  to  be 
isad  a*  a  mcra  eatate— a  chattel  to  show  tba  wealth 
at  the  owner.  There  is  no  doubt  tbut  tht:i  aggran- 
lent  on  the  part  of  the  wealthy  biu  r.u)eil  tbe 
,  . .  of  land  throughout  tbe  whole  of  tho  United 
Kingdom,  wluoh  is  acarcely  to  ba  wunderod  at,  tar 
arery  one  who  ba*  eTor  Ihougbt  upoa  tbe  snbieet 

■    be  aware  that   where  Uiure   ia  compoBlion 

nl  bnyera  the  aalleis  will  raiae  their  prioa*  aa 
s  they  poasibly  con.  Wben  tbe  farmer  and 
[he  nobleman  go  into  tho  aoction-room  can  there  be 
doubt,  if  tho  Utter  really  wants  (be  Und,  that 
ill  get  itF  Tbe  very  fact  that  hu  oan  buy  Und 
le  extent  of  lO.OOU  uerod,  whilo  the  farmer  would 
l)uy  more  thiin  1,000,  will  giro  him  an  adran- 
lage  oiiT  the  other  without  paying  any  more  per 

Some  of  the  Tiew^  of  yonr  earreapoadent, 
W.  H.  B.,"  ore  really  amua lag.  Uu  aaya,  "and 
I  Und  ii  only  one  form  of  wealth,  ho  (3.  Mayer) 
isht,  in  columns  justioe,  to  likewiio  limit  tbe  oc- 
.•i.itioa  of  weiilth  in  all  its  othur  forma."  If 
W.  U.  lt."had  said,  "only  one  form  of  wealth " 
.u(  was  burtlnl  to  the  int  jiett  of  the  people  und  of 
ibia  country,  I  oonld  undaiBtund  him,  I  '  '  ' 
'mow  what  to  make  ot  the  bare  a  ~ 
[■iot<d. 

If  a  uBbleman  buys  furniture,  pictures,  or  works 
if  ai(,  ho  Bupporti  workmen  or  paiutera,  aa  the  oaae 
niuy  be,  aud  couseqteatly  banefiCs  trsde  by  bis  pnc- 
elwiO'i.  liut  it  ia  uot  so  wben  he  buys  land.  He 
(ban  not  only  shuta  other  peopU  out  of  the  market, 
lui  keju  thousand't  ot  aorea  in  aa  nnculliratoJ 
tut',  wuich  olherwlie  might  ba  producing  grain, 
;....  of  every  desmption  for  home  caT.va.i&s^^''ER>.. 
be,  "W.H.-ft.r  «W»**B.  •»  ■Cbb  lis-™**.  W 


tbo  floor, and  all  tiMrnvtetn.  i^<«j\tnan^™^'^  vulixQiaH^  ^»"& 
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.  t  withmtft  r«»«niie,  ftnd  th*l, 

tbuflfore,  it  mait  tai  Tkriau  UuDgi  tor  ika  muu- 
t«iuiBM  of  tbtt  nraDn*  ;  kod  i*  it  Dot  mooh  mors 
TSMODkble  that  a  MTWnment  *bon!d  lax  articlM 
which  an  pwd  (or  b;  the  wwIthT  ctaiMa  than  to 
lai  wool,  whioh  ironld  erBBtnaUj  'all  OD  all  olaHM, 
and  moat  hmrilroDtba  poor  P  "W.H.B."mmiu 
to  b«  lathv  too  mneh  io  a  hmrf  for  tha  good  effseti 
thai  b«a  tiMte  ii  to  bring  about.  He  doei  not  Ham 
to  hava  tbOTOoghly  m*d«  of  hil  minil  abont  free 
trade,  and  aaji  that  it  bat  not  toooght  abont  all 
the  good  that  ita  moit  MwDine  iDDparter*  aud  it 
woold,  and  be  geli  nth«r  fike  Pliable  in  tha  Slongb 
-  -. 3    .._-_     (jijj  yjg  ^^j  j,  not  qiiita  _ao 


^^, 


aa  he'tWiiht  ii^tBnu  back  preapitatalr- 
beljero  in  a  law  brfon  they  adopl 


■Bit?  " 


■j>  the  «i 


n  the  few  latt  lisei  of  hia  tetter 


that,  ai  oUwr  atiiuoi  uu  m 

trM  tndo,  it  mnit  theretoni  iwonHru;  an  uh — 
{.f.,  thai  natioDB  alwajB  do  what'i  riabt,  and  like 
Idnn  can  nerer  do  wrODg,  I  ihall  Dot  diiooH  the 
tnnta  of  free  tradtaoT  farther  now,  bat  I  do  adtiie 
"  W.  H.  B."  to  read  tha  bistoiy  of  bi*  on  oaontrr 
fortbebMteo  yeara,  and  Adam  Smith's  "Wia]th 
of  Nationi,"  and  when  fas  baa  done  thii  I  think  he 
Will  own  that  (me  trade  ia  bat  tree  competition, 
whioh  is  odIj  jut  to  the  eomamar,  and  that  it  we 
oannot  find  marbeta  in  forai^  ooantriai  for  onr 
ffoode  to  go  withoat,  rather  than  make  artiSdil  onaa 
bj  letaliation  in  export  and  Import  dntiac. 

Oommon  Bttiaa, 

C1476S.V-B&BCI.AT.  lbs  teiioographtr,  intopreta 
the  word  "  mosopol;,"  ths"Ml«pBnlBse  of  miking 
«r  Mdlinft  anjthing."  It  that  ii  a  oorreet  deBnilioa. 
"Piooter"    hu    been   aingnlarl^    nnfortunate   in 

ehooaing   a   title   for    an    imagioarj  — ' — — 

criaranee  tbat  literally  h«  no  fonndi „_. 

L«t  ni  lae  what  faeilitiea  the  Legiilatnre  haa  pot 
within  read)  of  theimalloapitalist  seeking  an  invett- 
(Dont  inland.  The  worde  "worUng  olaaa"  are  omitted 
intantiosallf ,  became  the  appellatian  a*  applied 
eieloiiTely  to  men  hronght  up  to  a  oratt  or  trmie  a 
rimpir  a  miinonier — too  well  known  Id  nsed  retnting. 
In  addiiion  to  the  advautagei  offered  by  laad  and 
bnildiug  BooietiM  to  those  who  deaira  "  a  atake  in 
UiB  oonntry,"  no  raaaon  aiiita  why  the  prindpla  ot 
•»«peration  wmj  not  ba  applied.  It  may  not  be 
leDanlly  known  that  any  namber  ot  pertoni 
pBR&aae  land,  biuld  booM*  tbateon,  borrow  nonty 
«n  mortingo,  and  do  other  anla,inahaa»  man  might 
(eaaonably  do  on  hia  own  aeoonat  tor  himMlf  alcmo, 
and  amiid  altoffelher  the  elanaea  of  the  "  CompauiM 
Aet "  in  leferenea  to  rwiitntion — the  *ole  eDndi> 
laoa  raqnired  beii^  that  tbe  pnrohaM  (hall  be  one  tor 
— ■....1  ^1 — . 1.,^  ^  ^^  [^  y^  pnrpoeeoF 


natual  adrantaga  only,  ■ 

trade.     S.  Hayer  may  aay,  -  rary  gnn  » 

a,  bnt  I  want  to  hara  power  to  take  a  .  . . . 
oat  of  any  man'i  eatate,  whether  be  likes  it 
Lord  Hoeahn  lirea  hard  bj      ~ 


*,  bnt  I  want 

lan'a  eitat.,, 

-■dfcry.    I» 

tt  hi*  park,  and  clow  by  the  todgs 


__.       .      '^caabreed 

kf  WjV  of  etperimenl  I  intend  to  beiin 

"Roneer*'  may  be  eonwled  with  t]._ 

qnantitj  af  land  brongbt  to  markat  in  the 

. .-  .._  ,: ,  ,.  . -in  eioeaaol 

, ..'ban  b«  {loea 

be  aomewbat  anrpriaed  to 
-ibia  land  to  be  lold  for 


KUio  and  priTato  reqturama 
'  hi*  holioay  trip  be  may  b< 
find  tbe  worda,  "Thi*  aUgil 


Lgmin  nntil  1878,  Jalf  27d.  ISh.,  when  it  lad  tbe 
.pp'.'araocB  presented  in  Fig.  5.  All  theae  fignrea. 
ire  redorad  from  my  fignroa  m»do  whilil  at  the 
-leicopA.  a  Olin  With,  different  B[>sTtaree  beiuR 
mploycd  at  different  timsi.  HaTiaf!  deieribed 
■hat  I  hsTB  te«n  of  tha  apot  depicted  by 
'  F.  H  A.S."  I  will  aay  a  taw  wordi  about  the 
roil  an  ooloors. 

Lut  year,  whan  the  atmoapfaers  wai  at  all 
■lonrahlB,  I  iniariably  tonnd  Iha  eqnatorW  lone 
if  ft  blftokish  groy,  tintad  now  anil  again— pftrticn- 
Briy  in  tha  np.ighbourhood  of  the  above  ipni — with 
I  tinRe  of  och™ — tha  N.  &)Qatoriftl  belt  a  reddish 
iory  copper,  eJgad  OD  it*  northarn  aide  by  *  atrip 
>lilt   more  fiery.     Tbo   S.   oinitorial   belt   L&d  the 


material  aoevanry  to  prodnoe  a  hooae  in  London 
nut  b«  added  tbe  (sorWtant  eharges  made  by 
arebiteeti  to  •nail  bnildora  for  drawing  piani, 
patting  plan  ot  groand  on  agre«m«nt,  aUo  on  leair 
and  ooanterpart,  aigning  certifioatea  for  a  "  draw," 
and  final  oertifleate  tor  mortgage.  To  tkaaa  bearr 
ehargaa  mnit  be  added  tbe  feaa  to  diatriot  inrTeyM, 
and  cbargea  oeeaaioned  by  the  action  of  Teetriaa, 
water  and  gaa  eimipauiea.  Artisan*  working  in  Lon- 
don ongbt  to  be  able  tij  oo^operalion  and  tno  aid  of 
a  liberal  railway  oompany  to  live  beyond  tha 
bonndariai  of  tha  Matnnwlitan  Board,  and  ao  afoid 
a  bsarr  rental  inoidantal  to  a  home  in  town. 


_       .       .  ,  lib.  iOrn.     Perhapa  a  abort  iflna- 

tiated  history  ot  this  apot  may  intersat  him  and 
othen  of  yonr  raadara.  I  aaw  it  first  npon  1877, 
Jnl;  30d.  Bb.  30m.,  as  at  a,  in  Fig.  1,  reduced  from 
my  tinted  aketch.  After  this  I  saw  it  upon  aemal 
coeaaioos  withont  noticing  any  partionlar  change 
initnatil  1877,  August  30d.  8h.,whanlBawit  asm 
F^.  2.  and  nTticad  tha  shaded  band  aorois  tb? 
torrid  lOne.  This  Bgara  ia  particalarly  intereatinii' 
from  the  shadows  of  I.  and  III.  both  beinr  abown 
upon  it,  I  aaur  it  neiton  1877,  Bapt.  4d.  8h.  4Sm., 
aa  in  Fig.  3,  when  its  thope  had  pereeptibly  altned, 


blyali 
1.7h.  4 
I  did  BOtM 


great  rift  in  tha  S.  aqnatorial  Mt  this  ysv,  hat 
niw  anotliar  bright  spot  doee  ondar  tbe  S.  equtsris] 
bilt,  which  earns  roandthe  limb  after  the  fignnvM 
drawn.  TtaaM  O.  Dsonatt. 

Oa*  THB  PBOFAaATIOH  OT  MOTIOV 

nr  wAvxs  Aini  Tzme. 

j;U76T.]-At  the  preaent  time,  whan  tha  scMnttk 
mmd  ii  awakened  to  tha  imporlaiioa  nl  Hiom  km 
erident  forms  of  motion  in  matter  whidi  w*  da- 
:j!gnat«  yarionily  a*  Tihrotiatu,  uadDlataooa,  hat, 
light,  •onDd,  Ao.,  it  may  prore  of  iaterart  toasM 
(J  ^onr  raadars  to  team  the  reaalte  of  a  eerias  rf  st 
penments,  saratnlly  inttitiiled  by  A-  l^lor,  &f, 
ill  to  lbs  mode  in  wbiob  andnlatiODs  an  propiptii 
in  water,  and  the  bearing  of  theae  mnita  c«  Aa 
iiceeptod  theory  of  tidal  waToa,  Aa.  Some  if  11ms 
riparimenta  have  been  detailed  in  tbe  Sq>t(mhw 
number  of  tha  Xitthnlungm  der  K.  K.  Omjn- 
phi>ch»  a<aellMe)taft,  of  Yienna,  tor  1877 1  sal 
olhan  bavs  been  laid  before  tbe  London  Iiatiialiaa 
by  Hr.  l^lor  himself  ^  bat  tbe  facts  an  net  M 
generally  known,  a*  thair  importnnoe  msrita. 

By  means  of  ■  speciaUy  eonatraot^  apparatm, 
cDBUiting  of  a  tfronit  of  24rt.  ot  lOin.  ^  ws, 
lud  boriionlally,  and  prondad  with  a  box,  m  wkid 
iiatea  eoald  ha  generated  by  a  head  of  watv  rf 
nbiinl  one  foot,  Hr.  T^Iot  tonnd  tbat  a  wan 
traTaned  the  whole  cirenit  under  ordinary  atass. 
pberie  preienie  in  4475  aaeonda,  bnt  that  ila 
idooi^  was  BO  far  diminisbad  aa  to  raqnire  4'fS 
saoonda  to  make  ita  seoand  cirenit,  whioh  ia  sqiifv 
Igottoaloaa  of  9  per  cent,  of  its  valocdty.  Awsis 
ransed  by  tbe  same  baad  ot  water  in  the  gmwitiat 
lioi,  bnt  moring  in  a  partial  Taennm  (ISn.)  leat 
I  7S  Bioonda  to  oomplete  iti  first  eircait,  and  ahowsl 
no  oolonlable  loea  of  Tsloenty  in  making  ita  asooel 
circuit.  Hr.  T^lor  ooneHndas,  from  th«  rmaHs, 
''  that  the  reloeity  ot  a  ware  is  depeDdont  oa  Ike 
iiuantily  of  air  which  it  haa  to  mora,  and  thala 
fare  oan  only  propaptta  itself  ontil  it  ba«  diaphwsi 
lis  own  w^bt  of  air,"  learu 


pan  this 


Upon  this  basis  tha  toUowing  tormala  ia  eonslfnetad, 
irhieh  girn  the  limit  of  passible  propagation  of  aay 

^  Tbe  speoific  grarily  of  ur  being  ana  1,  1st  na  csU 
'iml  of  water  (which  is  773)  A.  Let  /i  be  tha  tern 
ifhich  a  wave  loaca  in  ila  first  'ondnlatioa,  wUlcAi 

LstvbadM 

.__     _ /ii-jJ 

.a-(/i^/ii)^.^ 


<reight  o(  the  wan,  then  fi 


f„-'-Ux->-/ii 


-1) 


Pappose  that  after  n  nndalations  &»  wans  she 
,»>me  to  ieBt-1'.e.,  i/ .  n  -  z,  tbe  som  of  tb*  se 
*iUbe 


.(■-i)" 


Wa  see  from  this  that  only  when  n  > 
rrava  come  to  aheolnta  mi;  bat  by  setti 
ralnss  for  n,  wa  find  thatafter  520  nndn 
irare  losei  half  ita  force — or,  tabulated — 
After  520  nndalatiaaB    50  per  ce 


ilbelt  n 


ess  Ci-rjf.    Tho  N.  polar 
r,  and  the  B.  of  a  palt 

lIldtBcriho.     Tao  torrid 
a  yallowpr,  and  the  N, 


it  the  (ivid  N.  bonier  hog  faded. 
The  bi.  aqnatorial  bait  hu  Bipr^rioncBd  ths  grenCc't 
cbnngo,  being  of  n  dork  btuiah-alabe  oalosr.  The 
polar  Cftps  bath  tbow  tbe  eamn  tinU  m  loat  ua»on, 
but  with  IsM  in  tensity.  Bnt  Ibsrein  one  nmesrcal 
chsnga  in  the  oolonrj— there  ia  a  patch  S.E.  of  tb« 
bright  apot,  in  the  S.  tamperate  lone,  which  boa 
atanmed  the  same  tint  as  the  N.  eqnntorial  bolt. 
thongb  with  leaa  intensi^.    I  did  not  optica  the 


1800 
2330 
3600 


It  appears,  th  r>fore,  that  qnite  apart  from  wfr 
cnlar  friction,  wind,  or  other  abelruetioBa,  a  *n* 
will  lose  orar  99  ppr  cant,  of  its  foroe  wbaa  it  kM 
Ada  4.000  andnlations. 

Conaeqnently  it  is,  to  say  the  least,  imprahrih 
lat  a  wsTo  oan  trarel  (as  saggseted  by  Prohas* 
3tok«,  "Cambridgs  Phil.  Trans  ,"  VoL  ELj  <1) 
iT4  English  miles,  and  tb^n  break  oa  a  diabat 
ihors.  It  we  examina  Frot<«>or  Stokes'  sugfsitisa, 
that  a  ware  40  fathomi,  or  34ati.  long,  which,  ssMtI- 
Dg  to  bis  tormnla,  wjDid  trarrl  574  m^m,  oslj 
liminishing  its  height  by  a  little  more  Ihsn  ss 
part,  and  applyto  it  Ur.  Tyler's  foraola,  aesb- 


—  {'-C-^'")} 


nwill  be  equal  to  12,628,  o 

undulations  a  wave  210ri.  hm,, 

574mileB.    Then,  aay  tor  simpUci^ 


, (lifting)  ot  the  wr  would  beffW- 

tioally  equal  to  the  original  force  (x)  of  the  «na 
and  the  ware  after  the  57*  milee'  trard  wooUk) 

height  of  30ft.  origiaally  (Ik 
e  same),  tbe  heigbt  wsali  ha 
ofasiaok.  TbenrMongiailr 
bdw  8800  aq^'~taat  lotfttadlHUr,  WStU  ba 


13,573,500 
ware  to  bars  had 
length 
dimiuiibad  to 
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-   pirt  oF  &  Bqntre  {oot,  eoirespondiDg 
"        ■    •   foot 


%o  k  WBTe    —  at  a  foot  loait  bv    i 

BOB  Ibbl 

^eep ;  tt  i«  erideot  thit  inflli  ft  iraT«  aonld  not 
Ireu  L-iiibly  on  s  beacb 

Aocnrding  to  Mr.  Tjlor'i  formnlB.  the  limit  oF 
«iicfa  B  wiTO  of  240ft.  lonjr.  by  30tt.  ief.  wonld  be 
Tcaehed,  kt  a  diitance  oF  308  milei,>nd  tbia  vitfaont 
taking;  into  aecoant  uij  friction,  but  only  redtonin); 
tho  ir.>Tl[  done  in  di^plociDg  tbe  alt.  At  this  point 
tbe  wBTB  wonld  ba  rednced  (o  IJn.  in  bsi^bt, 

Iei  fiuthar  eoiraboTation  of  thit  viev  it  ma 
fonod  tW"  on  projectisK  a  jet  oF  watfrancrreBgiTttj 
into  two  gradnitod  glus  tubes,  oaa  fill4!d  witb  Mr, 
•od  tba  other  eibauated,  the  jet  ro^s  higbn'  in  tbo 
ezhauitfd  tabe  becnuae  tbo  wutpr  bu^  do  air  to  dii- 
:^acR.  Again,  on  turning  on  watarinit  batli,  a  high 
■mra  is  generated  at  irit-  Wb^n  the  water  boa  ro- 
moT*d  the  air  round  about  the  oriSoe.  and  lub^ti- 
toted  a  stream  of  water  in  ita  ateid,  ihv  wnto 
dimioishn  to  half  ita  original  height,  althiutrb  tbe 
f«rca  of  the  water  ia  u'lcbaoged  :  bare  the  resultant 
■w&ve  ia  diminisbcd.  because  heavy  water  bna  to  ba 
mored  inatead  of  Ught  air  ;  and  this  eBeet  Kooi  on 
increasing,  until  at  laat  no  perceptible  waie  is  to 
b«  Been,  where  >t  tbe  sntset  a  wave  2io,  in  height 
"waa  prodnetd. 

Eiperimnnta  vers  alaa  maiii  with  referenoa  to 
■WKvea  or  impulaea  propigntad  tbrough  wntar  in  a 
«Io9ed  ressi'l,  »o  arranged  as  pot  to  allow  actnai 
movement  oF  tron^lation  in  the  fluid.  By  means  of 
s  chronograph  speoially  conatract'id.  capable  of 
meaauriDg  continnooa  opamtion^,  luting  l-5001fa  oF 
m  aecoad,  Mr.  Tylor  fonu'l,  as  tbe  mean  of  two 
axperituenta,  that  an  impulse  of  101b, 
S«ted  at  a  speed  of  30  T  milea  per  mini  . 
m  tin.  omnposition  pipe,  97fl.  Iduv,  and  completely 
filled  with  water.  Cimnaring  tfaia  result  with  tbe 
partly  analogous  cD'e  of  an  cnrthijuake  ahock  con- 
TeredhjtheFea,  Mr.  Tjlor  refers  to  Dr.  Fred,  too 
^oekatetter'a  report  on  the  earlb^inake  at  Ariea, 
near  IJma,  Augnat  1868,  in  which  it  la  mentioned 
that  tbe  aback  wns  recorded  on  the  tide  gaage  at 
INewcaatle,  near  Syiiney,  in  Australta,  as  Tibrationa 
is  tbe  water,  and  not  as  an  actual  ware.  Tbe 
■diatsaeo  traTersed  being  7,380  milea,  and  tha  time 
Teqaired  by  the  abo^k  to  trnieraa  tbie  diatanoe, 
~b-ing  22b.  2Sm.,  gi\ei  n  ralority  of  5  miles  per 
nuDBle.  In  tbe  earthnnake  of  May  9,  IB77,  at 
Biianitoa,onthaoont"(  Fern,  ships  trembled  through 

Xflparted  br  Mr.  H.  W  Buatell  to  hare  been  re. 
KWrded  oi  the  Npneaatle  tide  gsnge  (Sydney)  on  the 
3ttb  of  the  said  month.  Obserfationi,  show  that  tbe 
ahoek  oanaed  by  tbe  Liabon  earthquake  in  1755 
•raTsHed  at  the  rate  of  6  milea  a  mmnte  from  the 
~Vff»t  Indiea. 

In  Mr.  lyior's  opinion  the  action  of  tbe  tide  ob 
-any  coast  le  rather  tbo  consequence  of  a  aeries  of 
^Dpnlaea  or  ribratioDS  tbaa  the  result  of  material 

iondoa  it  ten  feet  below  the  level  of  the  ocean, 
-wkile  at  Sood  tide,  tha  sami  sliip  wonM  be  lOft 
sbore  the  level  oF  the  sea.  The  level  of  the  sea  in 
■khe  meantime  has  not  changed,  although  its  whole 
nasB    baa    an    aJtemate    and    opposite    horiioiital 


Smpulas  startinii  tbe  tide  on  toe  Atlantic  coasts 
Enoat  travel  at  the  rat?  of  at  teaatOmitea  perminnte  : 
Sot  it  is  aaen  that  the  greatest  range  of  the  times  of 
liigh  and  low  water  in  tha  Iriab  3ob  (136  milaa  long} 
ia  only  30  minutes.  This  has  bcoa  ascertabcd  by 
Capt  B«ecbey  (see"  Phil,  Tnina."  for  the  year  1818, 
%■  1U5),  by  anchoring  boats  at  short  dietonees  aronnd 
iba  wbola  ooaat,  and  obaeriing  that  the  tide  turned 
tdmoHanaoiuly  at  all  points,  Thia  tarn  of  tbo  tide, 
'vAkik  ii  independent  of  high  and  low  water,  oaa 
wlj  beoaiued  by  poiitiie  and  negative  impalses  or 
vibrations  from  the  Atlantic  ocean  ittelf . 

Henee  Hr.  Tylor  concludes  that  the  term,  "tide," 
Si  a  better  one  tiian  "  ti^al  wave,"  aano  ware  in  tha 
true  tense  of  tbe  wordeii'ts,  which  could  satisfy  the 
theory  held  by  many  acientiBc  men,  that  a  tidal 
^ravotravela  round  the  carthat  a  speed  of  1,000  miles 
^er  hour,  always  {■  tha  same  dircetiou  On  tbe 
contrary,  tha  ecmi-diurnal  moiomeut  of  the  tidal 
'Water  ia  nearly  equal  and  opposite.  It  would  there- 
lora  appear  that  the  acoepte^l  formula  for  wave 
■notion,  as  applied  to  tidal  movements  by  Mr.  Scott 
^uBsell  and  othera,  is  probably  not  oorract,  oa  we 
da  not  find  from  obierration  that  a  wavj  generated 
&D  water  S5,D00ft.  deep  travels  any  fast-r  than  one 
Bmarated  in  l,000rt.  La  Grange,  in  17W  eiptaiaed 
Uiat  there  ia  a  limit  to  wave  motion  aa  regards 
tieptli  of  water  ;  in  foot,  we  have  no  erouada  for 
Supposing  that  waves,  oauainn  a  riaing  and  falling  in 
fcbe  water,  bate  been  generated  in  the  depths  oF  the 
bea  (dc^t  by  earth rjnakaa),  so  us  to  canae  di.'<place- 
t  of   the  water  to  any  greater  eiteut  in  deep 


V  than  on  the  ec 


.  oF  the  diurnal  ci 


TttDaUognon  ._  . 
«|  tb*  tide,  Hr.  Tyli 
^hanga  d  iiBBJllon  reUtively  to  tbe  mooo  which  eooh 
lihtnn  fitTi  thmnc'i  ir  1"  'inTir-  That  is,  a  place  on 
Iba  eonator.  200.000  miles  distant  from  tha  moon, 
■naj  M  208,000  miles  diatant  twelve  hours  aCter- 
waodai  tbe  earth  hating,  during  this  time,  mades 


revolution,  the  place  will  be  8,000  miles  ii 
t  line  farther  from  the  moon,  and  he  states 
"  tiiat  tbe  caaie  of  dinmal  Tnnation  ia  doe  to  thf 
ebangei,  both  of  the  angular  inoidence  of  the  moon'e 
ction,  and  the  changes  of  tha  moon's  ab^olutt 
.  .  of  attrikctiou.  due  to  differencea  of  distance  nl 
which  that  atlraotir>n  acta  as  wall  as  tha  direction  in 
'  '  'i  it  acta,   and  tbe   decUaa^n   of    the  i 

cannot  be  the  sols  direct  or  even  principal 
I  of  diurnal  variation  of  tbe  tide,  though  it  baa 
a  very  appreciable  effect  thereon." 

Belimo  Bottone. 

JCTPITBH-THBTA  DSLPHIKI, 

[117G8.]— Enclosed  ia  a  roagh  sketch  of  the 
plunct,  as  seen  last  night  witb  my  Sin.  "  Wray  " 
and  power  180,  time  10  p.m.  The  white  spot  to 
which  "F.B  k.a."  colls  attention  (p,  ST5)  will  be, 
I  presume,  tbe  large  ona  to  the  left.  If  so,  it  has 
increased  notably  in  aiie,  and  is  now  quite  elliptical. 
Two  othara  were  seen,  bat  emallor  and  less  distinct 
In  fact,  the  equatorial  bait  seems  to  be  bronking  up 
into  this  "  beaded  "  appearance.  UnFortunstel; 
my  Uin.  "  Calver."  reflector  cannot  be  depressed 
Iwlow  18"  S.  declination,  or  1  should  have  obtained 
a  sketoh  with  a  larger  apertore. 


Bespenting  9  Dalphini,  I  made  a  earefal  exami- 
nation of  tbat  looalitj  tbia  last  two  nights,  witb  tbe 
following  results :— Theta,  I  estimated  a  small  6 
mag.,  being  inForior  to  1  Del.,  but  superior  to  10  of 
the  same  consleltation.  Eta  appean  to  be  slightly 
variable,  being  now  equal  to  ,  Ilelphiai,  of  the  5J 
mag.  About  a  year  ago  Eta  was  very  little  brighter 
than  Tbeta.  and  decidedly  inferior  to  Jota,  lu 
WoUaston's  Catalogne,  pubUahed  1783.  Tbata  and 
Eta  are  both  rated  G  mag.,  from  Bradley's  and 
Maakelyne'a  obscrvationa. 

Leicester,  Aug.  19.  W.  8.  Franka- 

BATD'BH',  I  I.YR^,  ^USO  NBBin.A.  fto. 

[14769.]-Dpon  1878,  July  27d.  ISb.  (ti  I  sunrise) 

I  gave  a  lot  of  Bttontion  to  Saturn,  with  abont  Sin. 

of  aperture  and  a  power  of  rather  over  200,  obtained 


very  mnch  paler  than  tha 


Slunet,  bat  T  oonld  not  trace  it  where  it  crossed  the 
isc,  so  that  tbe  apparent  darkening  must  have  been 
an  illusion,  though  a  very  singular  one.  I  mis>ed 
tbe  orange  colour  of  the  ring  so  noticeable  last 
season.  Ona  thing  atmok  me  specially  :  it  was  the 
shadoit  of  tbe  ring,  that  seemed  to  pieaant  at  ita 
eODtbern  edge  a  double  outline.  On  the  aame  even- 
ing, at  Hh.,  I  made  the  figure  of  >  Lyne  and  ita 
neighbour  hood,  given  below.  The  aky  was  unfavour. 
alile  part  of  tbe  time,  from  some  passing  olooda,  bat 
the  definition  was  good,  and  enabled  me  to  employ 
tbe  full  91in.,  with  215  power.  The  stan  are  nnm- 
bersd  according  to  their  brigbtueai. 

The  ring  uebnla  in  Lyra  waa  examined  at 
llh.  30ui.  with  8m.  and  132  power.  Tbo  ring  was 
very  bright  nod  filled  with  hose,  and  the  northern 
port  of  uie  ring  (border)  mnoh  the  broadest. 


irOTBS  OH  OUB  SATBLLrFIl. 

S  1*770.]— Klbin'8  Nbw  Cb*tkr.-I  have  ithe 
iwing  observation  !-"  1878,  July  20d,  13h.  10m., 
terminator  along  E  walls  of  ArlstuteUs,  Eudoxua, 
Menelaus,  and  Mauroljeus  ;  IIS  power  on  2  25 in- 
Very  good  dsGnition.  Traces  seen,  with  some  diffi- 
Eulty,  of  some  cratsriform  object  N.W.  of  Hyginns, 
in  about  the  place  indicated  by  Klain.  No  trace  of 
tbe  still  newer  oral  object  E.  of  it,  but  the  orator 
on  the  aoutberu  arm  oE  the  mounUins  in  the  bUck 
patnb  N  seen  very  easily  and  diatinctly." 

MabE  Citieiuu.^The  evening  terminator  npoo 
B7S,Aug.  15d.  lOb-  45m,.  Uy  along  the  ridge  ofl 
theMareCrisinm,  immediately  W.  of  Picard,  Thor* 
ia  a  large  ring  in  tbie  ridge,  S.  W.  of  Picard,  depictei 
by  SohrOtar,  1789,  Oct-  G  (aee  last  vol,,  p.  621),  but 
too  largely,  and  by  me.  differently,  but  wronelf 
placed  (sea  p.  38  of  this  vol.).  I  saw  this  ring  on 
Aug.  Id,  but  cloads  oovered  the  moon  before  I  was 
enabled  to  moke  any  eetimations  as  to  the  posttioi 
of  the  formation.  If  any  who  observed  and  drew 
thia  formation  upon  the  night  mentioned  could 
msaaga  to  aeud  a  copy  and  descrtpbion,  I  should  be 
greatly  obliged,  and  I  think  some  others  of  "  oars'' 
would  be  benefited  thereby.  F.  a.  Dennett- 


original  question  upon  this  aubjectP  Abont  a  ye 
aio  1  wrote  to  aak  whether  the  end  of  a  ratnbo' 
apparently  rssting  in  the  distance  upon  a  pool 
water,  would  bo  reflected  in  tbe  water,  and  ooi 
oident  witb  tbe  bow  above,  in  the  eyes  of  an  e 


I  bad  heard  it  stated  in  bis  si 


n  by  a  clever 
'  -       -  inia 


jfloction,  and  to  have  this  statement  corrobo- 
rated or  disproved  by  seme  of  your  able  corrsspon- 
denta  waa  the  object  of  my  letter. 

For  nearly  a  year  the  disonssion — troly  a  very  in- 
teresting one — has  been  going  on,  and  there  are 
almost  ae  many  writers  on  the  One  as  On  tbe  other 
side  of  the  qaestion. 

While  it  is  difGcnlt  to  diabeliere  those  who  aver 
they  have  seen  tbe  reflection,  and  fiat  seems  a 
principal  argument  on  their  side,  still  many  "clever 
letters  tend  to  prove  tbe  reverse  ;  so  that,  nntH  soma 
mora  able  writer  sets  the  question  at  rest  by  a  clear 
aolution  of  the  difficulty,  I  must  atill  sign  myself  an 
Knquirer. 

[U772.]— Mb.  John  Thompbok  0*tter  U723)  ia 
right  in  pointiog  out  an  inaccuracy  in  my  letter 
(14G57).  I  shonld  have  said  that  a  boatman  at? 
would  see  a  bow  whots  summit  it  C ;  all  other  pmntt  ■ 
of  the  bow  BocB  at  F  would  be  formed  by  rays  en- 
tirely distinct  from  tbote  reaching  A.  who  would 
therefore  sea  another  bow  (invortedV 

Suppoaing  tbe  rain-dcops  to  bo  falling  over  a  larga 
area,  it  will  be  Been  that  a  bow  may  pos'eas  oon- 
aidenble  depth  ao  OS  to  form,  ao  to  apeak,  a  hollow 
coQB — that  is,  in  my  diagram  on  p,  523,  the  raya 
forming  the  summit  of  bow.  B,  may  eilond,  and  do, 
more  or  lees,  all  along  the  line,  A  B  Q. 

I  think  it  matters  little  in  what  relative  verUeal 
plane  the  summits  are  placed,  provided  that  th* 
angles,  S  B  A  and  S  C  F  =^  iT,  and  that  the  angles 
formed  by  the  line,  C  F  and  F  A,  inth  the  surface 
of  tbe  water  ore  eqnal.  J.  W.  D  irr* 

THB  nOEWTIFICATIOK  OB"  VAMIOVB 
OBOANIO  COMPOUNDS  FBOU  AIiOO- 
HOLTOHIPPUaiO  ACID. 

[H773.]  — Alcohol  (CiHiHO)  is  a  colonrles* 
liquid,  having  a  burning  taste  and  a  charaoteristia 
ojoor.  It  ia  inflammable  and  volatile.  It  has  a 
spaeiBe  gravity  of  -SI  at  0°  C.  It  ia  udtbsr  add  nor 
aUaline. 

When  alcohol  is  heatod  with  strong  B^Ot  and 

flumbic  acetate,  the  olourof  aoetio  ether  ia  evolrsd- 
F  mixed  with  bichromate  of  potassium,  aud  a  little 
HCI  added,  and  then  heated,  the  red  coloar  will 
become  green.  It  inflBmos  readily,  and  bums  witk 
a  pale  flame,  when  not  too  dilute.  On  evaporation 
it  leaves  DO  residue.  At  a  temperature  of  1 10°  C.  it 
beoones  glntinoua-  Whan  burned  it  do^s  not  ^va 
much  light,  but  mnoh  beat,  and  is  convcrled  into 
OH'  and  COj.  When  pnsBed  throogh  red-hot  tube* 
it  ia'decompoaeil— the  prodncis  varyinR  according  t» 
tbe  lemporntore.  When  heated  with  H,SO,  it  may 
give  oleSant  gas,  ether,  or  alcohol,  according  to  the 
proportions  in  which  they  are  mixed  and  the  tern- 
pcratara.     It  boils  at  785^C. 

It  dissolves  many  of  the  vegetabla  acids,  most  of 
the  deliquescent  salts,  many  guses,  the  bydrooor- 
bons,  the  essential  oils,  the  vegetable  alkaloids,  the 
resins,  potiasium.  sodium,  and  their  bydratoi  nod 
snlpbidea,  ammonia,  bromine,  iodine,  carbonic  an- 
hydride, nitrous  oxile,  cyanogen,  pboaporetled 
hydrogen,  small  quantities  of  sulphur  and  phoa- 
phoma,  soaps,  sugar,  fata,  and  fixed  oils.  It  ia 
miscible  with  wator  in  all  proportions.  By  a  Ben«e 
heot  it  can  be  expelled,  V-a'™*  V""!  *'Jw^»>s.«."w^»- 


ENGLISH  MECHANIC  AND  WOBLD  OF  SCIENCE :  No  701.       Aca.  SO,  1878. 


Chlorina  OPnTOrtii  alcoho!  into  HCl,  th*  nlilfdijilo. 
ehlorsl  kjdnte,  nnii  cthflia  chloride.  WbeD  oxi- 
diaod  it  i*  eonvetted  first  intaaldabjdc,  am]  then  into 
acatic  aeid.  It  formi  ethylat^a  nilh  Bodium  or 
patn'unin. 

ChlDrororm  is  prDdneed  nlifn  it  Li  disbllrd  with 
chloriJe  of  limo.  Whcii  trouted  with  uitrio  acid, 
nitroiu  ether,  ami  oialiot  gljeolio,  and  Bljoialia 
Kcidi  are  proHaced. 

Aniliue  -<  (C,.H,}NHo  }-  ii  nbrawsighoryellowi-h,- 
alinost  colonrleis,  oily  hquid,  haTing-  an  odanr  like 
ammonui  and  a  hot  acrid  aramatin  tonto  It  b 
DOiBonoiu.  It  hu  a  apFcifie  gruTit;  of  1028.  It 
Ban  a  hi){fa  refnctive  poner,  uid  doos  not  OPudnct 
eti«tnei^.    If  ao;,  it  hua  a  Blightlj  alkalina  re- 

It  boUi  at  182*  C,  aad  docs  not  tmn  at  -20=  C. 
On  CTaporatiou  it  kaTsa  no  rFiidni?. 

It  ii  solnhle  lo  a  eon'idorablB  eittnl  in  water,  in 
which  it  »iiik!<.  It  ia  rixf  wiluble  in  alcohal.  ethur, 
and  Wbod  aiiirila. 

Salid  mcrcuric'chloriJo  nhna  hcatf  d  witli  it  f;'WB 
a  dark  piiriilc  mats.     An  ii.tonge   pufple  colnur  ii 

EroduRFii  by  addir^fr  a  noldtii^n  of  oilcio  rhloro- 
ypochlorile  lo  a  littlu  aniline  Fhakim  with  w.>t>r.  It 
staine  deal  of  a  yrllow  colour.  It  caiuhiDP-i  with 
cyaoORen.  and  fonni  compnund.'  nith  brjmrD'  and 
chlorine.  From  nr.iliBQ  Tarioni  coloora  are  pr^nucd, 
as  elated  at  p.  192.  U.it  .1. 

Bsnwio  acid  (CoHiCOHO)  rorma  crystal*  baling 
a  ligtt  feathfry  inair-whit-J  glittering  appEaraDCu, 
baring  tho  odour  of  inccDv!,  and  producing  a  hot 


le  htre  of  the  vapour  woiebi  CI  nritli''. 
It  fuua  readily,  and  aablimca  without  T.iiiae.  It 
nults  at  121''C  and  boila  at  240'C.  Its  rapour 
bnnii  with  a  Bmoky  flame  whan  hakted  on  platianm 
toil.  It  aublimes  when  heated  in  a  tnbe,  forming 
admilar  crystalM.  erolTUig  as  irritating  vapoar,  and 
leanug  do  resirfon.  It  diaaolroa  freely  in  wat?r  en 
adding  a  little  KHO.  Water  diesolnB  it  slightly, 
BJid  alcohol  and  athar  fraelj.  The  benioates  of  the 
tetrad  metals  ore  the  only  ones  not  salable  in  water. 
When  ferric  chloride  is  added  to  the  aeid  or  neutral 
■olation  of  bontotc  aeid,  or  a  bensoate,  it  pcodnoea 
a  pale  yellow  or  brown  precipitate  of  ferric 
beuoate.  Whtn  HCl  U  added  to  au  ammonia 
■alntiaa,  it  is  pmdpitatad  in  feathery  Qakes-  Calcic 
eUoride  gitea   no   precdpitate   in   solutioD,  being 

Plnmbio  aoetate  girea  a  white  precipitats  of 
plumbic  bensoate  in  aolntians  of  aodic  or  potoraic 
beuoale.  When  heated  with  atning  H,904,  the 
aoid  does  not  blacken  or  ctoIts  S0|.  Nitric  aeid 
has  DO  aeUon,  bat  other  dilnta  adds  preeipllate  the 
said  from  solatiiHU  of  the  bmaoatat  in  water, 

Beniine  (CaHa)  is  a  oolonriees  liqiud  hanDg  the 
odoorof gas,bot  rather  mors agc«ab1«>  Itsmole- 
Onlar  weight  iaTS,  and  onelitreof  thenpoarwrigha 
39  eriths.  The  apacifle  grantv  of  the  (aponr  is 
Sfnearly.  and  that  of  the  liquid  is  '65,  at  a  tempera- 
tim  of  1S°C.  It  floata  on  water.  It  is  neither  acid 
nor  alkaline.  At  tbe  freeiing  tempcmtole  it 
solidifies  into  tem-liha  transparent  cryatala-  It 
(uses  at  S'C,  and  boils  at  81°.  etolrisg  an  iaflsm- 
:   that   bums  with  a  bright 


it  leases  no  naidus.  It  la  easily  toll 
his  in  ether,  aloobol,  acetone,  wood  spirit,  aed  oil 
of  turpentine,  bat  ia  insoluble  in  water.  Benaol 
diasolTea  fata,  oils,  camphor,  wni,  guttaperoha,  and 
caontohaDO,  and  when  hot  it  diuotrea  iodine,  inl- 
^IT,  and  pbosphoruB.  It  ia  dissolred  to  a  red 
Eqnid  when  added  by  dro^  to  stKin|[  uitrio  acid, 
•od   wbSD   this   solutioD  is  poured   into   a   large 

Cntlty  of  water,  nitro-beniol  ia  eeparated  as  a 
rj  oil.  When  beniol  is  aetal  on  by  Brj. 
monobrom-bentol  (CgHiBr)  is  formod,  and  by 
farther  action  two,  Uiree,  foar.  or  five  atoraa  of 
hydrogsn  are  displaoed.  Chlorine  bas  a  aimilai 
Mtion.  Sulphuric  acid  forma  with  it  snlpbo- 
beoaolio  and  disulpbo-benzolic  a{^a. 

BiDiune  (CuH^iNiOt-t-lOHj)  appears  as  a  white 
orystallina  powder  hsTing  a  bitter  taste,  but  it  cry 
talUses  in  ilie  monoclinio  sybtem  as  oblique  rhomL 
prisms  tbit  are  traniipaicnt. 

When  heatol  it  fos'.s  easily,  giving  off  its  wat 
of  orjitallisation.  When  it  i'  distilled  wiLli  patas:< 
chromateand  HiSOn,  a  liquid  paaseii  over  that, 
inBammnblo,  and  that  burna  with  a  bluo  flam 
When  the  red  solution,  with  atrong'HlJOi,  is  heated. 
Htnrus  yellow. 

Alcoiiol  uiid  boiling  w:itar,  dlaioUc   it,    but  ni 
rthnr.     It  h  more  soluble  iu  wat.r  than  ►tTTohnint 

Strong  HjiiU,  nrea  a.  r^d  colour  whmi  applied  < 
the  powdLT.  Ammonia  added  to  the  HCl  solution 
gives  an  oil^  precipitate  that  boroB  into  crjetsls.  A 
solution  of  iodine  in  potiiteic  iodide  givts,  with  the 
aqurons  solution,  a  brown  preciuitsto. 
'  Butyric  acid  H.'sH^OUO)  isacolourlcaa, thinoily 
liqaid,  baling  tho  odokir  oE  rancid  bntti 
hot.  biting  acid  taste,  and  on  the  skin  ii  pRHtucs  ii 
peculiar  gnawiug  oclion.    It  has  a  spccifii;  crarit^ 


It  is  ea>i]y  eoluble  in  aloobol,  etber,  water,  or 
tolpburie  acid. 

Caldc  chloride  or  HCl,  when  added  to  Ita  aqneona 
■eintion,  causes.the  acid  to  f  arm  an  oil  on  theBurfaoe. 
Itnlyhc  etbtr,  smelling  like  pine  apple,  is  former) 
irben  the  ao'd  is  shaken  with  alcohol  and  H;S04. 
ifitric  acid  forms  with  it  nilrobntTrio  aeid,  and 
-hlorino  in  the  snullgbt  fomua  diohlorubutyric  and 
^trachlorobutyricacida.  It  forms  salts  with  barium, 
c!a1ciu>n,  ccppi-r,  lpa.1,  silvpr,  aoda,  /t-'- 

Coff'.iuo  (C,HioN40:-l-UH:)  formi  finu  white  silky 
luBtioua  crystals  harioif  a  bitter  tmtj,  and  lua  no 

It  fuFCK,  when  heated  in  n  teet  tube,  and  snbtoi'^ 
tilbo'.itdi.'Coninosition.  on  thncojl  pirt  of  the  tulie 
Id  n(odke.    It  f  ..s.  s  at  231^  C. 

It  ia  large'y  dia'otrid  by  ether  and  boiling  wstcr, 
liut  Fi^nDglj  in  Jilcohol  una  calil  w:il«jr. 

When  D  crfslal  of  chlurntc  of  potash  U  added  to 
&  strong  HCl  Fo'ntion  atcdcisUucii  Ht  ou  eta- 
)>or.ilioD,  wl^ch,  whan  dtrrolvrd  in  A>iiHO,  glvi-s  a 
Sup  pnrpl"  liquid  tbu^  is  bleaek.'d  bj  KHO.  'Wb^u 
KHO  i,  adiled  nnlil  the  ■olntion  is  slwh'l/  alkaline, 
Ilie.'O  ii  no  prtcip'.tule  whctl  't'rrud  lUul  set  asirte. 
for  other  naetlous  for  idtnl.fica'.ioi:,  mi  p.  103, 
ilny  3.  la^^t. 

Carbulic  aclJ  (CoHr.HO)  for.us  long,  luoint  colour- 
b:^s  nved!>-.>,  haiing  the  odoor  of  coJlur  or  wuod 
fBokp,  like  creoaote,  and  baa  a  hot  taste.  It 
qackly  aiT«ti  all  putrefactive  and  feriaeutative 
.haogts,  nnd  is  very  eztnsively  oiei  as  a  disin- 
loetsnt.  Tua  liquid  seid  is  biovn,  and  has  ths 
nuU  of  tor.  Ill  Bp.'cific  giavily  ie  1'06£.  It  is 
neither  add  nor  alkaline. 

Oa  enporatioD  it  Itavi^a  no  rc!<:due.  It  melts 
iiteat  ZSr,  atd  boil.,  at  18r  C. 

It  is  disfolvod  cosily  by  strjog  ocetta  acid,  potassio 
liyi^mte,  almbol,  and  other,  but  ia  rparlngly  eolnble 
.a  water.    When  F>^CIsis  dropped  ibtj  a  solatioa 

I  water  it  gives  a  dark  purple  colour,  and  it  givsa 

nd  solution  when  dropped  into  itrong  nitrio  oaid, 
.jti  tliis  solutian,  when  boiled  and  cooled,  gina 
gmlob  of  picric  acid.  For  farther  reactions  aos 
>.  IS,  Hareh  15  last. 

CaselDa  (CisiHv4N4A:S)  is  white  and  opaqa* 
irhao  omat,  bat,  whvi  dry,  translacent,  horaj,  aad 


irjitalUne- 
Wh«n  hsBJ 


idooT.  Strong  HNOi  aoloara  it  oranga,  and  dis> 
ol*«a  it  when  heatod.  Strong  HCl  dMOlna  it 
«ban  hsatod,  giving  ■  vioM  solntion. 

It  ia  insoluble  in  boiling  water,  alcohol,  and 
itber,  but  dissolves  moderately  in  hot  sluobol,  and 
LsUj  in  sallna  solution — sal  ammoniac.  And  eoafrn- 


WheQ  esarina  is  in  aolntion  it  is  coagulstsd  at 
anee  by  adds.  Corrosive  Bubtimats  and  cnprio 
lolphntc  give  prjclpititea  with  cold  aolnlioos  of 
easelne.     Bennet  eauaes  easeine  to  CDagulalc. 

Eugh  Clomenta. 
{To  be  continvtd.) 

INOBBABSI  or  FOFUIiATIOIT. 

114774.1—1  TBOUOBT  at  first  that  B.  Riley  (let 
14753)  treated  the  time  quantity  aa  a  simpla  multl- 
tiHet,  instead  of  the  power  of  the  ratio.    I  find,  on 

iheoking  the  actual  calcnlationa,  that  be  is  quite 
jorreci  and  that  it  is  only  in  the  printing  that  it  ia 
liven  09  a  multiplier.  His  figures  are  oerroet,  so 
that  the  differenoe  between  his  msult  and  mine  is  due 
to  bis  BSiumption  that  100,000.000  represents  the 
Vopolatiau  2,850  years  ago  ;  whereas  I  sccept  as  my 
ista  2  for  my  fir^t  term,  1,500.000,000  for  my  last, 
and  the  Dumber  of  terms,  5,832,  according  lo  onr 
chronology,  and  I  obtain  a  ratio  greater  than  thatoE 
Franoe,  and  Ina  than  that  of  England.  Will  B.  Riley 
now  kindly  check  my  calcnlationa  aa  I  have  checked 
hia  F    I  see  he  ia  competent  for  this  task. 

J.  ateeL 

coNTiNuona  bbaees  irpoN  pilot 

BNaiNBS. 

i!4775.';— When  an  engine  and  tr«n  are  Gt'ed 
with  a  continnout  brake,  if  a  pilot  entrineis  required 
it  ia  not  ntces^arj  that  it  should  be  fi'.tid  with  the 
same  bralio.  All  pilot  engine;,  however,  ought  lo 
have  the  sama  sjrt  m  of  brake  as  the  Iroin-",!  ' 
case  o'  a  train  ungiEio  failing,  the  pilot  at  the 
pilot  station  has  tu  t.iki'  thctrninfonvai'd,  and  creat 
mcai]venicnc  is  cnnMd,  and  th.'  bmke  rfni<.taA  nse- 
le-i*,  tfthe  pilot  online  is  not  fitted  with  any  or  a 
diffarent  brake. 

A>o  I  am  of  opinion  tbnl  every  engine  fitted  with 
a  contiiiUQUs  brake  ehonid  have  the  hose  conpiing  at 
the  laodiag  end  ss  well  a>  at  the  back  of  the  tender. 
This  wou'd  inable  tho  whole  of  the  brake  power  to 
be  placed  under  the  control  oE  both  drivers.  As  it 
now  is,  the  pilot  driver  hiu  the  mvonsibility,  while 
the  soMDcl  wrer  has  th«  acvbol  of  ths  brske  power. 
lAnd  I  ksn,  iMB  BT  own  o«aioaea,  that  tha 


1  of  the  pilot  engine  freqnentlj  blows  don 

open  the  second  engine,  and  thus  prevoiti  the semid 
driver  from  seeing  anytbing  for  manTleconds  tu- 

Another  reason  why  the  broke  powtrahonldwoA 
from  the  pilot  cogioe  is,  that  ottan  when  the  «•»■ 


1  the  pilot  a 


Aagnst22n(l. 


C.  ■.  & 
"I.ABOB 


lb  &  H.  'W.  XNOnTES- 
BX.OOIIDBfl." 

C14776.]~In  accardanoe  with  m  j  letter  last  week, 
I  oucloso  the  list  of  the  above  eaginea — SdinnuabB 
aud  bnilt  at  aliout  the  foUowine  dates  .—SI?  to 
855.  Ojlobtfr  to  D.c-mber,  [8il ;  887  to8M,  >iiite 
of  18.'^!  087  to  1008,  Bpiing  oE  ISCl.  FoUmI^ 
tie  the  principal  dimensions  i  in.9iJa  cylinder;,  sis^ 
mgines,  driving  wheels,  7ft.,  cyliaders,  IB  «  ti.  lU 
:ubcs,  1152  h.  surface.  The  above  eaginea  hai 
tooii  aa  long  a  test  oa  any  engines  on  any  railnj, 

having  mn  eiprciS    ti   '        '  

roiont  time— 27  years' 

817  Odin 

848  Hecate 

810  .£alua 

850  Columbine 

851  Apollo 

852  BiteiUsk 

854  Dolenuun 

855  fiandon 

887  Koowaley 

853  Hydra 

888  Camilla 

891  Duka 

892  Polyphemus 

891  Trentham 

805  Torch 

8Dd  Usdalos 

989  AnjhimeJes 

990  Alaric 

991  Japan 

*  Theae  are  now  scrapped. 

I  promised  to  give  tome  idea  of  the  L.  &  N.WJL 
links.  Ths  following  was  the  "  Wolverhamplaa'' 
workingfarM^and  Jnoaof  thisyaacaf  thiihsn 

M.       r.       W.  T.       F.       a 

li-45      _       fs'  ffi'  11-4S     — 

7S'  8-55   ll'«  —  7™'  8-o5 

8  55*  1I'45     —  8-55  s'm  1145 


[  mnumg. 

992  Stork 

91<3  Burmoh 

9111  Ariel 

995  Brioreos 

99G  Baglan 

997  Baronet 

998  Una 


1  Leviathan 

2  TheaaBt 

3  Tomarlais 

5     Achilla 
8     Rowland  ffll 
853  was  VnltniB' 


7-5      8'5S      11-46 


7i 


8.55 

?;S- 

S:S 

11.45 

fcTo 

Next  week 
some  of  their 

I  will  send  the  7rt.  6in 
working.    Some  one  aal 

dora,"  and  "Ponopcs;"  Uia  former  is  a  Ttt,  tks 
two  later  are  Tft.  6in.  In  the  list  of  BleOB«s.  I 
omitted  the  three  foUowinr— vis.,  1198,  Ddawrt; 
1199,  Caithnees  ;  1200,  Mabvley  These  at*  t* 
the  aame  bniU  as  the  Blaomeii,  bntrMemUe  Om 
in  many  respects  ;  1198  was  in  the  Eihibilita  ■ 
1862  i  (hej  have  Tft  wheels,  inside  rrlintaa- 
Latelymeat  of  the  new  eonplad  SBginn  (Webb's) 
stationed  at  Omre  have  been  w  for  repairt,  and  Ha 
Bloomers  091, 992,  KU,  998, 1001,  hanWa  watte 
in  their  place  on  tho  London  oipnaato.    I  m  ^ 
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cftleal&tioDS  of 


[14777.1—"  L.  L.,"  page  f;85,  u^k*  ma  to  eiplwii 
some  tnrtieiilws  in  tliB  rnnuinK  of  tlio  MMUnd  8 
o'clock  Perth  piprsae  :  but  tHfara  doing  fo,  I  muHt 
point  out  that  Ihers  art  neicral  Drrani  in  tbo  rlis- 
'  'en  by  him  nliich  of  RaarsB  maked  Via 
n  of  iha  Bpmd  incorrect.  Alsoonc  station, 
Apptrley  Bridge,  is  entire);  omitted. 

I  btkta  before  mentioned  that  the  Midlsad  day 
expre^sea  ran  orer  the  old  lino  viil  Slarelfy.  The 
night  eipreeeee,  including  the  8  p.m.,  run  vii'i 
Sbtffield,  thna  iacreuingthedlstancoti]  Ua>boniii(rh 
Junction  and  all  atationi  north  thtrcof  by  I  m:'    ~" 


nntn,  ai  tbe;  will  n 
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e,  9  honn  13  minuteB.    Time  standing 
*t  stotiona,  44  minntet. 

Tbis  train  airiTei  at  Perth  at  S-lOa.ni.,  ULd  the 
CorreapoDding  up  train  learos  Perth  at  7  35  p. 

Xdinborgh  at  10'30  p.m.,  and  arriTes  at  St.  Pani. 

«t  8-30  a.m.  These  traioa  run  dnriog  the  monlhi 
■at  Jnly,  ADgnit,  and  September.  Tbe  S  p.m.  trai" 
ia  not  nearly  ineh  a  h«aT7  one  a*  the  9  15  eipresi 
mm  there  is  no  Qtaagaw  portion  attached  to  it  I  _ 
Bocxirdaiiee  with  the  jadgment  given  upon  the  17th 
c(  July,  1B77,  by  the  Boyal  CommiaHiDn,  the 
OJodonian  Company  are  to  send  forward  b;  one 
ftnuti  tmeh  way  per  diem  orer  their  Scottish  Central 
mod  Scottish  North'EiatcTa  Bailways,  oae  Pullman 
■leepiog  ear  and  a  braka  Tan  for  Perth ,  one  compo- 
■ite  cairiue  for  Aberdeen,  and  a  compOBito  carriage 
for  Uia  Hwhlaod  line,  beinir  earrinees  which  the 


r  WaTerla;  line  to   Carliile  and  the  Midland 

3ailwa7.  Tbe  North  British  are  to  pa;  as  a  mini- 
Buun  tM  mileage  proportion  of  e«ht  faraa  for  the 
naUmao  ear  to  the  Caledonian  Bailwuy. 

Tbe  araragfl  load  ma;  be  taken  ae  equal  to  111  or 
U  ordinaiy  oarriagea  between  London  and  Edin- 
tiorBb  ;  bat  apon  several  occaeione  latel;  it  hen  been 
■naltolS,  17,  and  in  one  cue  31.  This  train,  like 
mU  tbe  Seolch  eiprwiM,  is  fitted  thronghoa<      '" 

the  WeatinjthouM  automatic  brake.     Ten  mini 

allowed  at  Xormanton  tor  refreabments,  and  if  it 
«rere  required  the  joarnej  coald  be  performed  In 
■nodi  leu  time,  h;  running  via  Stareley,  making 
lav  etoppagta,  and  taking  time  off  both  the  running 


Angait  2lBt. 


O.  B.  B. 


Snea  Caaal  Oarranla.— At  a  recent  mcetim  of 
4he  Freneh  Academy  oT  Seiencea  M.  de  Lnuepa 
■BTC  as  aoKmnt  of  Sues  Cunnl  cnrrcnt*.  fnrDLehed 
»  M.  LcmasaoD,  tbe  oompauy's  engineer,  the 
aeralt  of  obaerrationa  taken  ainoe  1871  iit  Port  Said, 
Snea,  and  other  Btationa.  NotwithaUndIng  Lake 
Tiiuah  and  the  Bitter  Lakea,  wliich  form  two  great 
nfolatora,  the  north  and  aouth  bmnohoi  oE  the 
BMUsl  are  not  unafFected  by  each  other.  From 
Umf  to  Ootober  the  mtxit  cbubq  a  riac  of  lerot  nt 
Bort  Sold  and  a  fall  at  Saei.  Thia  diffmnce  of 
brail  whioh  reachea  abont  IS'Sin.,  leads  to  a  ourront 
from  the  HeditcmuieaD  to  the  UeU  Sea— a  curreat 


oonaiderable  volume  of  water  from  n 


Tlh   tl 


Bad  Ben  a  lerel  hiflbflroy  about  12lii.  than  the 
Ifaditemneaa,  causing  a  cnrrent  from  south  to 
MTtb.  About  lt,126  million  cubic  feat,  or  about 
KWjOOO,000  tons  of  »at«r,  yearly  pas^  from  one  b«b 
»  Uie  other.  Thia,  cenpl>d  with  the  Uie^,  t'  nds  to 
Mnt^iMUieefleeU  of  oraporation  from  theHuifBca 
l£  tt*  UcM  and  to  diiaolvo  the  ba^ij  oi  aslb  in  the 
iitiar  IiakM.  That  baiia  was  32'8ft-  in  Ibii^kiiose 
'  'Ij  diasolring,  ecpeciall;  in  " 
ie  Telocity  of  ibete  lori 

,_ „-j  Port  Said  and  Lake  Ti 

irSfi.  wai  1'3't.  per  eaoond  i  while  in  the  broader 
DM*.  bahNaa  Baea  and  the  Bitter  Lakea,  it  ia  from 
m.  ta8-m.f«ieaaBd. 


EEPLIES  TO  QUEEIES. 


*■*  In  IJMr  aiuiiara,  Cerraapoiuiene*  am  re> 
'titfvUy  Teq-uaitad  to  mention,  in  itch  ilufanM, 
«  Itf Is  and  nlunlier  of  Iht  qveru  tuked. 


2n.l — Eleotrotyping 


irotypini 
N.  C."  c; 


□  IB  and  18  Carat 

lined  Iho  bicka  of  the 
I  electrotype?  Thii 
would  be  a  hotter  iruide  than  merely  eiominiog  the 
face  of  the  work.  He  ia  doubtleae  nwaie  that  sereral 
di''B  might  be  used,  and  the  parts  afterwards 
aaldered  together,  tlold  ia  not  acted  on  by  acid  in 
L'luctl;  the  aameinaiiDer  aa  silver  and  copper.  Gold 
rcquirea  a  large  eioeaa  of  acid  lo  complete  its  eola- 
tion, and  this  excees  mnat  be  removed  before  the 
CTauids  can  be  aHdod.  DisaolTe  the  alloy 
in  uitro- muriatic  acid,  poor  it  oS  from  the 
chloride  sf  silver.  «hich  will  he  found  at  the 
bottom  o{  the  teemI.  wash  this  chloride  with 
a  little  distilled  or  tain  water,  and  add  the  wash- 
ing to  the  gold  Bolction,  which  alio  conlaina  the 
copper.  Uiuporale  tills  solution  in  a  porcelain  dish. 
Toward)  the  end  of  the  process  Uie  heat  should  be 
reduced,  aatoo  high  a  temperature  will  deoompoee 
the  chloride.  It  cud  now  be  di^aolTod  ineyanideot 
potaBBiam,  and  aliould  make  a  coloorleaa  eolation. 
ileture  steiDic  "K.N,  C.'a"  aeoond  commonication 
1  hid  Bent  a  few  notes  on  gilding,  whioh  parhan 
idb;  intoreet  Um.  For  elsctrotyping  I  ehould 
imugine  aetronger  aohilion  ahonld  be  need  than  for 
gilding-  1  ahonid  coinmeneo  with  the  nanal  gilding 
Bolnlion  (aliout  the  lame  strength.  I  mean)  and 
very  moderate  battery  power,  and  whon  the  mould 
was  well  cotered  tranUBr  toa  stronger  solution  and 
a  more  active  batterj.-Oa. 

[33300.1  — DeooloutlliK  Bhellao,— Thia  is  done  by 
■iaaolving ■■ "-■-*  -—*■■■-  -•  -—  - 


alkali  (| 
pulp,  Chli 


Boda)  ai 


.  tittle 


B>  a  iimc,  Fiu'ndiog  orer  a  few  da;B,  till  im-  lii:  is 
bleaohfid.  It  is  then  arecipitatad  with  a  wr-sk  boId- 
tiou  of  anlphnrio  acil,  washed  in  warm  crater,  anil 
wrung  ent  white  warn.  A  little  knock  i?  rtquireH, 
and  I  tbotild  n.Ivi«e  j3n  to  bo;  what  jon  ii^irjt.  i^nu 
any  oue  tell  mo  it  it  itpoeaibla  togeta  clair  =nlTili;i[i 
of  bleaobad  lac  in  spirit  f — Dandih  Dinhokt. 

[33le2,J~-Batmonr,— IhaTeoulyseeuoueeditioD 
of  Stainer'8  "  Hsrttony"  — Tia,,  that  isaned  by 
NoTcIlo.  It  ia  not  founded  on  tns  tempered  scale, 
Bad,  BB  I  enid  in  my  lut  answer,  is  undoubtedly  an 
Bdmimble  liook  for  bgginnen.— C.  J.  Leitir. 

[33,t7S,]—SleatrloBlIiidisator.— What  you  want 
is  not  an  cleat ricsl  indicator  bat  a  patent  aoander, 
Thia  at  ieaat  ia  what  is  deactibed  in  the  nnmber  to 
which    yon  refer— H^I,    page    37G— and  alio  fully 


■ribed  ii 


^r  N».  86 


it  wJui 


, „    jrrectlyit  will  gire perfect 

satisfaction,  and  yon  can  have  nothing  eqoal  to  it 
for  tbe  pDrpa<e,  if  the  apparatns  is  properly  pro- 
portioned, neither  change  of  temperatare  nor  prsa- 
suro  of  the  atmoaphpie  will  intertero  with  ita  accn. 
cat«  indimtioD.  Thim  is  no  electricity  abont  it-  _ 
a  a  aimple  pnoum&lio  apparatus,  very  simple  yet 
very  dover.- Tvnkhidb. 

[33183.1  —  Iiondon  Favementa.  —  "  Pione«T  " 
might  (ret  aome  dutnila  from  the  City  engineer,  Mr. 
HaywDod,  or  from  tbe  numerous  rariews  of  bia 
leiKirtB  in  the  Diiil:lii'g  Kcies,  but  a  few  Bgnrea 
already  known  may  be  of  uie.  The  first  oost  of 
BBphulta  varies  from  ISs.  to  18a.  per  Fqnaro  yard, 
according  to  qnalitj',  the  thickneaa  of  the  laj^sr,  and 


[.'t.tsai.]  -Hone;  Daw,— In  3onth  Anatralia  moat 
of  the  fiireat  tnes  have  a  yellowiab  blotaom,  whidi, 
during  the  dap,  give  oat  h  terf  swtet  perfume,  aod 
BBcends  above,  but  during  tbe  nightaud  early  mom- 
iog  (when  tbo  atmoBpheru  W'CODiea  lighter)  a  dew 
faUa,  which  ia  colled  honey  il.'W,  attudied  to  some 
trei'B  more  than  othera.  A-'  soon  aa  tbe  morning 
light  begina  tanppcar  nil  iui  lease  number  of  beea 
ore  seen  colioctiot  tho  Iii<  i«r,  but  half  aa  hour 
after  annriao  all  Iha  dow  lii.i  a.icanJed  aboye, — J. 
Stkele, 

[33500.1- Mlaeralogr- WavelUte.— In  reply  lo 
-'  F.  W.  3."  I  bog  to  lay  that  10  yeara  ago  or  ao  I 
found  wBTellites  in  a  qaarry  sbont  7  or  8  miles  east 
L>f  BarnatBple.  I  hodoDe  epacimen,  the  best  lerer 
-Mv,  in  which  the  wavellib'n  #ere  Din.  in  diameto'. 
1  IiQ  foUowinic  occnrs  in  Drind'e  '*  Dietionai;  of 
s^u^uce,"  Sta,,  edition  ISTiS  :— "  WaTellite,  amineral 
i:,iTiiiid  after  Dr.  Wavel,  of  Burnttaple,  in  which 
II,  inhhonrhood  it  was  first  foOnd.  It  is  a  hidrated 
l>)iuqphateof  Blnmina;  it  has  niso  been  called hydrar- 
fillite."  My  apectmoDB  were  of  alight  topai yellow, 
liot  opaqne.  rbe  following  eitrhot  from  the 
'■  Kocjol.  Urit.."  Vol.  VII,,  p.  OiS,  edition  7th,  art. 
'■  Da>y,"  may  assiat  "  F,  W.  3,"  In  1805  he  0aT7) 
rend  two  papers  to  the  Eoyal  Society  i  the  firat  web 
"An  Aoconnt  of  Some  Annlvtic  Erperimente  on  tba 
"■    rellito."  BirHnoiphry  [K'y  wasot  we«teonntn' 


origin,  Bud  ao  it  appcari 

[33S10.1-BliOrinKHi 
horae  turood  "  roarer^''     luini  ■ 
about,  and  there  ia  no  core— Sot 

[S.^'i27.]  — Oold-Piah  Tank.  — Slate  bottom, 
mahogany  pos^s  and  rails,  glais  lot  into  groore  in 
slate  witb  potty  to  which  white  lead  bos  been  added. 
Carer  all  putty  seama  witb  two  coata  ol  oil  geld 
aicF'.-SBSio. 

{rf»5tl3.J— Bwh,— Witbont  Jonbt  this  Is  a  ease  of 
Gf  ii'ma,  and  oe  anch  can  bo  certainly  cured  if  the 
sufferer  will  only  turn  Tegctarion.  I  giTe  this 
Bdvico  from  ciperieDce,  and  am  also  aUe  to  atate 
that  cone  oF  the  cnjormeatB  of  this  Ufa  wiU  ha 
lesseaed  if  bo  miikcs  the  chaaEfe,  foTjUa  rule,  ^ 
stomachie  eottipUinls, 


reliitCB.- J.  L.  H 
■Haa  not "  E.  B.  F.'a 
I  ^len^  of  thei 


1  u  ceHBUpatioi 


H'careil  bynrmreand  wen-saleoted 
Vfai'latile  dirt.  If  qnerist  will  write  and  giTepar- 
tii'Dlurs  to  Mr.  Bailey  Walker  (tha  eeeretary  of  the 
^',-Kctarian  Soeiety).  Klnssio-iitreet,  Cheedle,  Han- 
<.>lH>.,itrr,  be  will  reecire  full  information  respecting 
di'/t,  Ac,,  free  of  charge.— A  nraoaL,  Coopbr. 

[3S567,1  —  Anoient  LtteratUW,  —  Obtain  G. 
Smith's  ■'  AsajTiaa  Uaaearclica."  cootaimag  photoa 
and  translBtiana  tbereof.  pablilbcd  by  Saiapaan  Low 
and  Co..  London,  price  ISi— Dmttt. 

[S.'iSiID.  ]  -  B  all  Bricks,— Tlieeebrickaare  made  at 
Pridgewater,  Bomereetshiro,  from  the  mod  of  the 
river  Parret,  The  name  of  Uath  bricha  ia  token  from 
the  nnme  of  thi'  first  maker,  a  Ur.  Dath.— FnuUCI 
FEEttEH,  Manchester. 

TO-JO.]  — Leainlns:ton   Kltahen   RaiiKa.— !■ 

ivho  hnre  cominaa  Bcnse  enough  to  manafeapriio 
1  ranue,"  and.  if  "  L."  will  holii  me  out  orm£.diffl. 
\  ,-iilly,  ho  will  have  my  deepest  graUlnds. 


M.  per  yard.  That  in  Hoorgat»> 
ttreel  cosia  only  :>7p.  3d,  for  the  aams  time.  Tbe 
Srst  coat  of  wood  virica  from  13a.  6d.  to  IBs,  per 
iqu.-ira  yard,  andtbciOatof  maintenance  Tariea  from 


kinda   of   PB. 


it  of  the  three 

.J    approiimately    Is.  7d.   tor 

tntniK  it.  for  aaphnlte,  and  Ss.  4d,  for  wood,  bat 
until  a  little  longer  time  haa  elapaed  the  Sgnrea  far 
jitpfaBlte  and  wood  ara  extremely  doubtful.  Aapkalte 
foot  pavements  are  deiidedly  appimed  by  pedestriaoa 
and  the  owners  of,  or  dwellers  in  bascmeots.  They 
coat  Ob.  per  aqaare  ynrd.  whweaa  York  Saga  ooat  Oa. 

Er  aqnare  yard,     \1oaA  mokes  tin  beat  road.— 
EDISTIIltN. 

[33187.1— FoiiBbini  Organ  Flpaa,— Poliah  witb 

crocaa  and— elbow  gwase.- J,  K. 
J^33iaL]— Glove  CleanlDC— Try  curd  soap  and 

,-I 


iiilk.-DEi 
[33181,]- Spirit  used  by  Olova 


petrolenm  spirit.    I  serer  said  that 
HiiDS  aa  potro' ' '  ' 


1  kne 


It  i 


I  tJiot  ImmiioI  baa  been  eallsd  bonuno,  and  perhaps 

mny  be  atill  by  aome.  It  is  sometimeB  raited 
beuEolins,  hat  be  who  wanted  baniol,  and  aakad  for 
ithcr  bon/mc  or  hosaaliaB,  would  stand  a  poor 
ihanoo  of  trottiwt  it.  Let  "Eoy '' try.  "For  clean. 
Dg  eIotiw,;'  auya  "  Hoy,"  "it  mattan  not  which  is 
lacd."  Kat  it  matteie  a  good  deal  to  "  D^lta  "  if 
jDo  costs  la.  a  gallon  and  the  othar  7s. — Dahsiis 

DlNllOHT. 

[33188.]— Harmonlnm  Traawlo.— A  desorip- 
lan  of  ono  is  given  or.  r><:a  SM,  Vol  XXI.  I  found 
1  anawcrcd  yer j  well,— NovicB. 


U'liioned  grates.  ' 

to  this  place,  where  the  ransc  1  will  t^  to  deaeiibe 

tnioted  at  pleasure  :  self-reeding  L,  boiler  and  omo, 
irbieh  ia  my  special  crni  It  is  horaeehoe. shaped 
iusida.  has  rerolving  perforated  shslTee,  Tentilator, 
aud  lota  of  polisheii  ironwork  outaide— very  grand 
lo  look  Bt,  ITiErp  ia  a  slit  clflae  to  the  lop  on  tbe 
),idB  next  tbe  £.re.  through  whi:b  we  olsao  the  DDdar 
side  of  the  top  pUto,  and  a  iiole  at  the  baek.  It 
reqaires  a  large  fire  to  hent  it,  and  when  bat  tbis  is 
tii.<  result :— A  oalca  or  tart  plihoed  in  the  centre  ot 
cither  shelf  gets  black  on  the  side  next  the  Ore, 
niodcrntely  browD  on  tho  three  others,  and  is  raw  in 
the  middle.  You  may  tnm  round  the  ahoK,  and 
blookon  all  tour  sides,  but  the  centre  U  stijl  na- 
cooked.  At  first  I  bUoied  tho  cook,  and  undertook 
to  try  myself  but  fai  led  tgnamtnionelr.  Then  I  aest 
fur  B  bricklajar  to  take  out  tbe  range,  and  ordered 
liim  toaendforme  when  it  was  qoite  olear  of  the 
aotting.  I  found  the  bottom  plate  of  tho  OTin 
rested  on  a  aolid  maaa  of  brickwork  ;  so  no  ironder 
the  oakea  werB  donah  in  tho  middle  andheayj- 
thsre  wiu  no  bottom  beat  to  make  tbom  rae.  Bi; 
brirklajflT  anid  ■'  it  wnBlod  a  'ot  air  cliMnher-^Jmt 
was  it;"  ao  he  chipped  awnj  a  !iole  BbontSm.  deep, 
and  re-aet  the  mage,  and  1  Iri'-:)  tn  lin-o,  though  my 


■'   refascii    i 


The  o 


bcn'-Bl  was  ia  the  poclit't  '.■  ■  ■  ■  ■  •  :layer. 
laoiJlord  -ou't  give  me  n  u'  "  .'ange  ;  bo  we  go  on  aa 
atual,  and  I  only  wish  "  L.  '  coald  haTe  seen  the 
tauioon  pndding  thut  wus  pu-i  of  my  dinner  t^day. 
Perhapa  he  ia  a  mBBQfi.cluter  of  these  fanoy 
ranges  i"  and,  if  ao,  any  biut  tor  the  better  manage- 
ment of  mine  and  aimikr  eiiea  will  be  gratefUl; 
received  by  mojiy  othera  biMide — Delta. 

[33505,]— r.ey don  Jara,— Your  failuis  ia  nn- 
donbtcdly  canoed  by  biid  glosi.  1  made  sii  ont  Of 
oonfeetionor'a  glasses.  They  were  as  elear  as  crys- 
tal, and  about  the  ri^ht  thicknees.  but  neither  from 

000  or  tho  whole  lot  could  i  get  a  i-p-wk.    I  after- 
wards ol>tsined  nnfittcd  jim  at  verj  moderate  jmoe, 
and  which  BOBWorcd  ndmirnblv,  tw-a  W^|;«>i^ 
London.    E-v™lttQ\BBo^ 'i^^^*?!^'^"^  ™'^*- 

1  SOOT  ft».^t!rieo,tc,  «i  ^Jiii'^  *j-»vr»*.— >-  ■«  ■ 
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^SM.]— Fowdaied  Wood  Oharooal.— I  feu 
"W.  Foit«r"  will  GqiI  thg  teita  for  obaroo*] 
"hUoking"  datailed  b;  "Anaa  "  and  "Jack  of  All 
TradM"  Kmewbrnt  enniberKiine.     It,  booeve 


into  watar,  and  obwirTs  the  difCsnuit  utiona  apon 
iniitioD  and  the  diSerent  apecifio  rnvitieB,  he  will 
at  ODoe  obtaii)  a  nadj  teat  of  qoalitT  for  the  tature, 
Ai  to  prioa  the  Gntat  powdered  aharcoal  oan  be 
deliTered,  ei  nil  at  London,  at  £a  lOi.  par  ton. 
gnaraBteed  pnre.  "  W.  Fo*l«r  "  ii  pprfeetly  right 
M  to  the  Terr  common  adoltoration  with  "  brecie  " 
— i«.,  itTonnd  ooke.— MAHur&CTDRKB. 


o(  it  wiUi  the  nahed  ?Te.    I  bare  gl 

tbon^  on  two  olear  Dighte  it  wu  tu. 

Btjaelf  kod  another,    both   haTio?  good   ■ 

TWSHTT  HOUBB. 


[3S61I.]— Chsmical  road.~Thanki  to  Mr.  D. 
BcoSern.  If  ha  noold  kindly  pabliiih  throngh  oar 
colnmai  Mid  formoln,  ai  aiiOD  in  the  "  Ptuniu- 
oopceik,"  I  ahoold  be  thankful.-W.  W.  R 

[33023.]— Dldo.-E]iM  (anmamed  Dido}  waa  the 
danghtarof  fielai.  who  wai  the  eon  of  Pbceuii.  the 
■on  of  Affenor.  Thia  Agenor  bad  a  brother  namad 
Baloa,  whom  1  taka  to  be  the  aame  with  Ithobil  or 
EthbaaL  the  kicg  of  Tyre,  and  father  of  Jeisbet. 
TUt,  I  own,  it  only  oonjectara,  ae  there  are  seTanl 
lelationa  el  the  family  aboat  the  aame  period,  of  the 
naoia  Belu. — Ebnibt  Spaiou*,  Ljun, 

[Saam]— DiTinc.— I  think  with  "  B.  Snooka" 
thkt  "Ikw  Stndent"  naed  the  word"ditiDg"  ae 
meanliw  "  t«kiDg  headen."  The  word  "  plimiiLng  " 
wonld  Ba*e  been  more  appropriato,  "  Nonu 
Home  "mbtly  eayi  "iadifin8(i.e„  plnDgiDg)  the 
palma  of  the  haoda  are  oiad  to  steer  with."  but  in 


the  aknll  in  taking  headere 

of  bead.  I  do  not  think  damagd  to  the  skall  ni.'i 
bo  feared,  bnt  there  mi^ht  be  hijiiry  to  tlie  im^-c 
portion  of  the  apine  and  coii>C4;.u(!dIIj  to  the  ui^ivt:.. 
m  (0  plnnging  from  a  great  bfubt.  Doubtlci>;i  Ikv 
handi  do  "  make  a  bote  for  the  head  to  euter." 
"Law  Student"  add*  one  more  reaaoD  for  plaring 
hand*  before  bead— tie,,  "the  kancts  are  Iherebv    ' 


[SSSTSJ-WorklnK  Men  at  tho  Parle  Bzhibl- 
tlon. — The  ebeapeat  and  moat  piotnrerqne  roata  ii 
by  NewhaTen  aod  IKeppe,  by  night  aatrice,  learing 
Loodon  Bridge  at  10  p.m.  on  Satnrdayi  or  Mod- 
daya.  Procare  Baedeker'e  "Oaide  to  Pari-."  It 
ii  iuTalnable.  and  tbsbeet  oneeitant.  If  "  Houtni- 
uoui"  cannot  speak  French  he  will  Gad  n  Frenob 
and  Eogliih  pocket  dictionary  very  nacfnl.  Aa  to 
lodginga  he  will  find  in  some  parts  they  a*k  the 
moat  exorbitant  prices,  entirely  beyond  tha  meanaof 
a  working  man.  I  can,  from  expeneuoa,  reoommend 
tbe  following  hotel,  wbere  he  can  obtain  a  bed  for 
about  two  francs  and  a  half  pir  night— that  is,  if  he 
does  Dot  mind  sleeping  near  the  gods :— Hold  St. 
Honors,  38,  Fanhoarg  9t.  Honors,  near  to  tbe 
Eogliab  Embassy.  He  eonld  haTa  kia  brfakfaet 
there  it  desirable.  Aa  to  dining,  aroid  the  principal 
boa1aTards,andseekthenarTOWside  atreete.  Procure 
a  plan  of  the  Eihibition  and  a  "  Qnide."  No  donht 
a  catalogue  of  the  part  most  intereating  to  him 
wonld  be  very  useful  if  ha  oould  afford  it,  but  the 
catalogues  are  Tery  pondarona  affairs.  There  are  two 
ways  of  fiawing  the  oonlenta  of  the  Kibibition : 
taking  each  country  sepamtely.  or  taking  each  bnild- 
ing  or  a»a«uB—for  inatanoe.  the  gallery  of  machinery 
firati  If  tbe  Gr«t  day  should  happen  to  be  a  fine  day 
taka  the  huildinge  alt  roand  the  ontaide  of  tbe  main 
building.  Be  sure  and  do  not  miae  tbe  Street  of 
Many  Nationa  down  the  centre,  Aa  bis  time  is  eo 
limiM  no  doubt  hia  beat  plan  wonld  be  to  aeleot  each 
parts  aa  are  moat  intereating  to  bim  as  a  working 
man.  I  apont  toordajs  there.  This  was  not  nearly 
long  enough  for  a  aaperficial  glancp  ;  it  wonld  take 
a  week  at  least.  When  dining  at  the  Eihibition  seek 
DoTal's  Pestaurant  at  the  Port  Toorrille,  at  the 
tonth-eut  Rimer  of  the  Eihibition.  Thia  ia  tbe 
moat  eoonomical.  AToid  cabs.  Bns  and  tram  riding 
ia  cheap  ;  3  boob  ie  the  nanal  fare.  Spteodid  riews 
of  Paria  are  obtiiined  from  the  top  of  the  Are  de 
Triomphe.  the  dome  of  the  Pantheon,  and  Uie 
beautiful  Para  dea  Bnttes  ChaomoDt.  The  latter  ie 
well  wortbariut.  Baedeker's"  Ooido  "  nres  a  full 
deaoription  of  all  the  places  of  interest,  and  oontuns 
a  moat  eioallent  aeetional  map.  Stick  to  the  ^oea 
of  admiaiion  lo  different  pnUiobnildings  given  in  it: 
they  will  try  to  screw  mora  oat  of  yoo  if  possible.  At 
the  Are  de  Triomphe,  for  instance,  they  tried  the 
syatam  of  extortion  upon  na,  bat  failed  through  our 
steadfaitneea  to  what  we  knew  was  ri^t.  When  I 
arriTed  at  Bt.  Laiare,  for  a  badn  of  cold  water  and 


shown.  Upon  Uiia  pat  a  layer  of  flat*.  Uengood  saal 
washed  ballast  ISn.,  than  Gner  ballast  Ittn,  lb 
.-.       -        1        , "top.    Teaai 


ISin.  ar  IBin.  of  good  Band  n 


not  faaTea  cheaper  or  more  conTenient  filter  bvMr 
job.  When  It  u  choked,  pnmp  No.  2  oat  dij,  Wl 
6iB,  of  sand  trotn  the  top,  and  add  soms  fresh.  Tls 
other  maybe  washed  and  atored  for  theaeiltiM, 
— Jace  or  *'.'.  Trades. 

[sseae.]— Bevel  Wiieel*.—Lat  "H,W.S.»,' 
maaenr*  tbe  diameter  of  each  wbe^attbepitdiK« 
than  draw  lines,  A  and  B,  at  right  angles  j  Dai 
draw  Unas,  C  D,  bait  dinmalar,  p*nlU  to  A  Bi 


vly  exhausted.    The  Grit 

-'--'-'-' wae  into  8Ct.  ■  ' 
it  1ft.  Sin.  aboi 
nj  bands  too  soon  to  "  strike  out."  and  the  reiult 
was  that  I  took  the  skin  off  my  nosa  for  more  than 
Ml  inch  by  contact  with,  the  bottom  of  the  bath  — 
Akphibiah. 


have  8,  and  a  abort  antenna.  Their  average  si 
about  a  mnstard  seed.— T.  8. 
[3SM1.1— Portable  EatutoriaL- Why  doM  not 
Athelstan "  get  one  ol  the  optical  iBatrnment- 
makan  who  adtertiae  in  "  onn  "  to  make  him  one  of 
those  vary  portable  equatorial  ansngemanti,  larger 
and  stronger  than  there  desoribed  though,  designed 
l»  Dr.  Wentworth  Ensk,  and  described  npon  p.  MS 
of  "onr"  last  volume.- F.  C.  Dihhbtt. 

lW8B8.]-Bopalrfng  a  Vloo.-The  right  way  to 
do  Ibis  IS  to  twist  tbe  strip  of  iron  ronnd  tbe  vies. 
pia,  letting  it  stand  np  quite  3.18in.,  so  as  to  form 
MMtber  thread  in  appearanoe.    This  mnst  he  filled 


This  i«  called  a  doable  thnad.  and,  when  braied 
proper,  will  last  a  lifetime.    This  will  never  puu 
oat,  and  ie  equal  to    a  solid  thread,  while  single 
Uireads  ore  often  being  pulled  out. — Cbilt, 

[3S87S.1— Oroy  Brioks.- A  mixture  of  loam  and 
chalk  with  soma  of  your  clay  erill  gire  your  bricka 
a  grey  aorfaoe  when  burnt.  Try  1  of  chalk,  3  of 
elay,  and  1  of  loam,  washed  together.  Scarify  the 
■nrfaoe  of  /our  bricks  when  green  with  a  eomb, 
lattice  fashion.  Acaet-iron  mane  eomb  anoh  as  ie 
need  for  borsea  will  do.  When  the  brieka  are  made 
•  lad  can  dip  the.u,  and  strike  them  over  the  face 
"      ■""■  '      s  worthy  the  trial, 

sam,- Jack  ofAll 


,    UeiU  foe.    Take  what  linen  you  require,  anoh  a> 

f   ahirttroDta  or  ooUars.    I  repented  not  dtuofl  so, 

,    thinking  I  oonld  buy  them  there.butalas  I  Ididbuy 

''^  —       Oae  has  to  Gnd  aoap  and  candle  at  the  hotels, 


empty  stomach  and  repented.    I  believe  to  go  on 

hoard  with  a  fall  stomach  is  mnch  the  beat Fsxd. 

W.  SHiaKiNa. 

[3387T.]-Oae  Holder.- 1  ahoold  advise  "Old 
Patron"  not  to  attempt  thia  experiment  in  one 
bolder.  Tbe  goa,  if  at  atmoaphenc  pnjasure,  ooo- 
denaed  from  130ft.  to  1ft.,  would  give  a  preeanre  of 
nearly  1,8001b.  per  aq.  in.,  and  eonaidering  that 
every  lb.  reqnirea  a  heiicht  of  2ffin.  of  water, 
pntting  thia  and  that  together,  I  tfaiok  that  ha  may 
travel  a  long  way  before  he  gats  height  enough  of 
water  to  oompresi  what  he  requires. — Jack  or  All 

(331  rS.]— Chiming  Clock.— Bepeater.— A  smull 
obiming  dock,  new,  to  be  worth  anything,  c 
behadfor '—-*'— '—■"   iKt"""™™— -     i 


draw  line,  E,  tbrongh  point  of  interitetioB,   ]U 
breadth  and  depth  of  tootb  on  B,  and  diaw  Ha 

wheels  out,  like  sketch.    The  above  is  the  lb.  Sli 
ISin.,  rsdaoed  one- twelfth.— O.  Nxwau,. 

[3M8e.]-BsTel  Wlieela.— Thu  I  ban  suhilJ 
inlaek  nnmbert,    Xheeentmofaoyandeachriiri 


1  for  less  than  from  IG  to  K  gi 


good  maker— anyone 

,  TH  4»fK  .»■{««*.      Tit. 


nd  adjusted  may  be  had 

elsB  would  be  uBeleaa- 


and    sand,     lie  eipei....,,... 
The  slip  mnst  be  hke  stiff 

{SStTE.]- Tentriloqalam.- The  beat  book  I  ever 
ooma  aorosd  pretending  to  teach  this  art  (whiah  one 
M  oar  profsaeora  onoe  gravely  informed  me  in  eon- 
wraation  was  a  ^)  is  MiatV  F.  Hardy-one  of 
Wome  a  Od.  huu  books.  Canfol  atudy  (and  prac 
uee)  with  tb»  book,  and  a  oouple  of  hoare  watching 
of  a  pnblie  performer  made  me  a  ptoBdent.  It  ii  an 
art  which  must,  when  learnt,  be  ''kept  np."  Every 
one  who  knows  how  to  ventriloqaiBe  ia  not  a  Ten. 
triloqaut  The  chief  drawback  is  wantoFassniasoe, 
tor  g  ventriloqaial  wants  it  as  much  a*  does  a  con- 
inror.  Tbe  eyes  and  motions  of  the  performer  mnst 
be  kept  fully  under  control,  bat  mnst  still  be  natoral 
to  throw  the  listenen  oil  their  guard.  Every  one's 
voioe,  too,  is  not  Bt  for  this ;  a  bigh-pitehad  voioe  is 
very  leldpm  a  good  one  to  admif  ol  tbe  oeeesiary 
modifications,  A  thorongb  knowledge  of  this  art 
pnts  a  marvellous  entertaining  power  la  the  hands 

Ola  nun.    Much  -' 

P.  C.  Dctmsn. 


„  .-  gnineos.    But  what,  in  the  ■ , 

oan  a  man  of  small  means  want  with  anoh  eipenBire 
toys  ?  In  these  days  of  night  lights  reiwaters  buie 
gone  ont  of  taahion,  even  amongst  the  rich.- S. 

S3flgl.]— Caat-Iron  Chambers  of  Pumps.— 
onid  not  make  a  pump  of  that  aiie  lass  than  iin. 
thick  I  half  that  wonld  probably  stand  the  presanra. 
I  know  of  no  work  npon  it,  nere  is  a  rule  (or  it, 
and  I  think  I  have  seen  it  in  Weale's  "  Engineer's 
Pocket-book,"  or  Tan  Kostrand's."— Jack  or  All 
Tkadkb. 

[SSaSl.]— 01eu>li>C>iidBebronsiDgOIdI.Bnip 
Standi. — If  iron,  takeoff  tbebrsMtaouDtiiigB;  take 


some    anlphnrio  acid,  and    pat    t .    

cittem,  pan,  or  foot.batb  iprcportion  one  part 
weight  of  snlphurio  aeid  to  13  of  water,  aad  pit 
them  in  pickle ;  watch  them,  aud  when  alt  tbe  rt 
is  gone  off  transfer  to  a  batb  of  connDon  soda,  \ 
a  gallon  of  water,  and  scmb  with  eand  and  tbe  oi 
side  shell  of  a  ooooa.nnt  or  a  fibre  bmeb  ;  well  rii 


brouie  powder  when  tacky;  they  must  not  be  too 

aside  to  ary,  dust  off,  and  give  them  a  cont  of  (flaze, 
with  a  little  water  in  it.  After  tbey  are  dry  laoqner 
them,  and  put  them  in  an  oven  to  brighten,  and  it  ii 
done.- Jacz  or  All  Tbadu. 

[33SeG.]~rUt«r  for  Water  naed  la  8teun 
Bollara.- If  yon  have  oonvenianee,  sink  two  shafts 
as  per  sketoh.  Stein  them  around  with  brioks  and 
eement  if  yon  like.  That  will  depend  upon  the 
— ' — I  of  nnr  soiL  If  open  soil,  you  will  lose  jour 
onleat  cemented ;  if  elay,  it  will  not  be  re- 

R*I*V  th>    !«*■«■..    «f    Vn    1 *k«  ■■ii.i.  1,111 


-  , base  of  teeth.— Jack  of  to 

TftADIg. 

[SSWO-l-Wnterproof  Oowerlii».-I«t "  J."  Vl 
some  yard  oakum,  and  chop  it  np  fine,  and  oali 
eooie  putty  ot  boiled  oil  and  whiting.  WeQ  btf  Iti 
former  np  with  it,  rake  ont  tlie  joinU,  aai  aA 
with  it,  and  you  will  be  all  right.— Jack  or  lu 
TsADBa. 

^33801.]— CIdare.— The  beat  cider  U  mis  ■« 
Bndgwater,  Somersetshire.  I  keep  mine  a  !■* 
before  I  tap  it,  and  regularly  dnw  bom  tbe  HP 
head ;  if  yon  bottle  it  will  keep  for  year*.  The  Km 
to  buy  ia  the  spring  (of  the  pnvione  jmt'i  ■>!»>- 

L3S«)6.]-8erew  Pnmp.-It  is  poenlita  Is  nto 
water  br  the  means  of  a  aorew,  bnl  it  most  m  ri* 
very  great  velooity  and  be  aabnerged.  lbs  m4 
aort  of  screw  iVPlioMle  for  tbe  pnrpeee  b  a  tMMi 

k^si 

"■'""^n, — Jack  or  *'■'-  TauMi, 
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paTQI.]— CheBhlTA  IiluM.— Tba  ftonrar  tpnn 
«■  pave  685  ii  not  qnita  wnanta.  Tha  mun  lias 
fiw  Chnhira  Linss  Commitleg  {whioli,  h  tobt 
•danknawsn,  ii  s  joiot  oommittoe  or  the  Mid- 
id,  Oraat  Nortfaem,  ud  Huchntor.  3h«ffliild,  atid 
aeolnsbira  Sailwaj  CempBiiifli),  oommflDCM  at 
■die;  jtiDGtioD,  where  it  joins  tha  Manii)iMt«r,  Sbot- 
Id,  ud  Liaccuiiihire  mun  Una,  mnnia;  to  Ap«- 
DTDe  janction.  than  exercising  ronnin?  powen  to 
'oodlcv  ianctioD,  a  diitaaee  of  30  ahaini,  OT«r  the 
M  of  ttke  Midland  and  Sheffiald  Joint  Committee, 
ODoa  thionffb  Stookport  and  Warriotton  to  the 
ntral  atatino  at  LiTerpool,  with  branehaa  to  Chw. 
r  Bsd  othar  plaoea.  Alio  by  a  new  line 
Din  Oluebrook  to  tha  naw  coninkl  itatjon  at 
JkBchestar  aoothar  diraot  ronta  ij  astablished 
itwaen  Lirerpool  and  Manoheatw,  and  honr1;r 
rpreaii  trains  are  nmn  perfonuinff  tbejoamf 


llie  other,  "  tiin  dot  roate,"  at  ABbbnrjr,  noarBr  Mnn- 
ittT,  B;  mnana  of  this  latter,  the  Midland  at 
,ent  ohtaio  thvii  access  to  Manplieater.  There  ia 
„.__  a  abort  braoch  trDin  the  Cheshire  Itnea  at 
t^lockport  to  the  "  aew  roate  "  at  Rodditch,  by  which 
"  ■-mce  of  traing  runs  between  that  town  anil  Man 
--ater.  and.  ia  nrlditioa  to  all  these,  there  ara  the 
Widnee  lines  in  progreai.  The  MsccleEifielil,  Botltnr- 
nd  Mnrple  is  Tested  in  another  committee  of 
I.  S.   aud  L.   and  North  Staffordshire  Com- 


Tl.is 


o^k,  whici 


a  Ian 


3  the  loeo 


irith  the 


t  of 


'"L^C.'Tat  ni 
proTided   by    ___     _.,      .,     

DOoln*bire  Companj.  The  Midland  Company  work 
their  own  express,  Eoods.  and  special  trains  oier 
t  Cbeabire  lines  with  their  own  ennines.  The 
UUnd  and  Sheffield  Committee,  a<  its  name 
pU»e.  ia  a  joint  committee  of  the  Midlsnd.  and 
ancbester,  -Sheffield,  and  Lincolnnhira  Railway 
mpaoiea.  The  Srat  part  of  thid  line  com  monies  at 
rde  joDction.  where  it  joina  the  Manchester. 
affiefd.  and  Lincolnshire  main  liae,  ranaing  thsaco 
N«w Mills  janction  with  the  MidUad,  iodnitiDE 
a  Hajfield  braoch-  Thi>  Uae  was  trotinf  erred  by 
reement  from  the  Manchester,  Shfffii'ld.  and 
Dcolnabire  Company  to  the  joint  committee  on  thii 
eninr  (or  poss^nfer  traffic  of  the  Midland  main 
le  in  February.  19i}7.  This  coiainittee  also  own  the 
iw  direct  line  from  Bomilej'  jnnction  to  Ashbnry. 
vr  wbich  the  Midland  MaDcbeater  eipreaa  traiQe 
in:  also  the  cnrve  from  Komile^  to  Bredbury 
DCtion,  which  forms  the  direct  Midland  roote  tc 
iTeipool.  and  the  curie  from  Eeddjsb  to  Brtsaitig 
<D  janction,  whiah  forms  part  of  the  ronte  direct 
om  Manchester  to  Stockport.  This  committee  hai 
3  joint  rolliue  stock,  each  companj  rnnnin;- their 


■company  (formed  before 
111   M.  S.  and  L.  C< 


a  over  tiie  line.— C.  1 
rsSTOl-l  —  Cheafaire  Lines  Hallway.  - 
blJBed  ta  "  L.  L.,' '  page  5SS,  for  aisisting  m 
msara  that  there  isa  new  route  at  Trent. 
X  jemn,  trarelled  between  St,  ranoroa'an 


n  to  a  liiie  direct  for  1 
n  to  Derby,  buFwhen  I  came  fn 

, , ,  —d  diil  not  HO  to  Derby,  but  ore: 

ew  route-  As  an  M.  3  and  L.  shareholder  1  can  s 
or  main  line  to  Manchester  is  owned  by  onrsely 
lie  M.  and  S.  comuiittee  have  no  share  in  it,  only 
Dsning  powsra.     Please  ^ire  mnDing  of  ftliill'Lni' 
X  •zpraaaea  up  and  down.— FASsmaiB. 
[33701.]— CheahirBl.inoa.—ThorBplrot  "  L  L,,' 


o  I  b 


LS  the  Cheshire 
inodonUyon 


■a  Hriad  of  fnrtbsr 

aifway  of  the  comroiltee  ir 

•miinate  at  Stockport  (whi 

a  Godlej  junction,  where  it    forms 
Hth  the  main  line  of  the  M.  S  and  L„ : 

rf  it  with  the  G.  N-    "L.  L,"  omits  al 
ID  imporl&nt 
mnit»  very  a 


Eand™ 


and  other  tral 


anoatrb,  the  Only  part  of  the  Cheshire  lines  whi 
n  Cbe>-bire.  I  mean  the  one  from  Chester  tbr 
Northxich  to  Altrinchani  (whence  the  traini 
Mntinne<!  oier  the  Man,  t<r>uth  Jonc.  and  AI  trim 
line   to  Mancheeierl,  with  the    Holnhy,  Wins 

fce,,  branches-    Of  the  lines  in  proareai  menlL 

by '-L.  L,"  only  one,  the  Morth  Liverpool  Ritension. 
,a  being  conatmcted  b;  tbe  C.  L.  C,  Tbe  Wtdm 
inea  belong  to  the  Sbeffieldand  Midland  Committ' 
referred  to  below) ;  the  line  from  Oloiobrook  I 
EViKan  is  being  constrncted  by  tbe  Wigan  Jnoctioi.. 
Sailwoy  Co.,  and  is  to  be  worked  by  the  M.  S.  and 
J.  alone,  and  the  anthorisod  Macclesfield  and  Knnts, 
ord  has  also  been  undertaken  by  tbe  M,  S.  and  L. 
lolelj.    Tboonly  nnfiniabcd  portionfl  of  the  Chesbirt' 

ind  the  Cantoal  StatioD  at  Manehester. 


^  latter,  at  anjp  rate.  tL 

mrf  larnlr  daring  iU   __   ..  . — ,. 

itetion-  1  think  "  Paisanger  "  must  hare  been 

■km  abont  the  iniliBls  H.  and  S.  C.  at  Marple.  for 
tlUMOf  b  f  rtqaantl;  than,  I  have  nerar  seen  them , 
tnd  "  It.  !•■"  ia  aertainly  irm]n|r  in  his  eiplaaatioB 
t  tban.  Than  is  no  "Hidtand  and  Sheffield 
JvmmittM,"  bat  there  ia  a  "  Sheffield  aDd  Midland 
tailwaye'  Committee/'  and  the  iaitiala  to  be  seen  at 
Xwpla  an"S.  and  U.  J.  L-"  (StieSeld  and  Mid, 
and  Joint  lines).  The  torminn*  of  these  lines  (in 
rUoh  the  a.  N.  has  no  ibaiej  U  Hayfield,  not  Nen 
[Ola,  wUdi  ii  tha  janction  iritta  tham  of  the  Mid- 
^dUsapnper.  At  BomilntheliMfroin  Hayfield 
M&a  iida  thies,  od*  of  wtiiek  ptvceads  to  Stock. 
^et,  wbara  it  joins  the  CIiMliire  lines,  thne  giiing 
b*  M^*"^  aooeas  to  Uverpool,  and  the  other  two 
<wUdl  join  tbe  H.  3.  and  L.  main  line,  one,  "the 
Ui«Bl)s"atHjda  janotiou, near  Oaide  Bridge,  and 


S.  J.  and  A.,  which  i* 


lolders  only,  the  L.  . 


;eptiou 


Df  go  throngh  Derby.  With  the 
tbe  midnight  train  from  St,  Pancras. 
from   Trent   to    Cla/   Cross 


-.  -.Lg   6i   Hiiles. 

rhis  ronte  is  not  Bvailable  for  the  LiTnrpool 
ind  Manebestac  trains,  Clay  Cross  lying  tiwCi  of 
^mbergate.  and  Ihey  are  therefore  detached  at 
Trent,  and  proceed  through  Derby.-ii.  N.  H. 

i7.!— Strain  on  Craak  Pin.— The  strain  on 
nk  pin  lowing  to  the  four  tors  oH  the  dmml, 
be  a  sheering  strain  of  Hi  tani<.  The  aotnaj 
would  be  rather  more,  owing  to  friotion,  *o. 
ir  tons  act  oo  s  lever  8ft.  long,  and  tbs  strain 
on  the  crank  pin  on  a  loTor  2ft.  3in.  louir.  The  rela- 
f  the  forces  is  mversely  as  the  lesgtha  of  the 
on  which  the- a^tthQ«i-As  2ft.  ^.  :  8ft;; 
;  Uilun.-Tp-AiKix.K. 
13.]— Hvolianlaal  Stoker.- Small  ooal  will 
__ — as  much  atsam  as  yon  are  using  with  ronnd 
toal,  it  you  nae  a  proper  fumaes  teede;.  See  adyer. 
nsement  in  to-day'a  Enqlibh  MicHania. — FuB- 
act  FRKOaB.  MaDcheator. 
(33714,]— Anemometer.— Dr.  Prastal's  ansmo- 
aet«r  is  of  no  valae  as  a  eoieatific  instmment.  It 
r,  lODghl;  indicate  the  pressare  of  the 
do  BO  at  all  eSectiTely  the  raaa  ahonld 
ian  an  area  about  fire  timsa  greater  than  the  plate. 
Tha  holes  in  the  vane  will  depend  npon  so  many 
'  '  as  to  their  positioo.  Thus,  the  siie,  weight, 
reragc  of  plate  most  he  taken  into  aocount, 
ninnol  gire  yon  tbe  poutions  aniesa  I  have  all 
points    to    work    from-    Howsrer,  you  can 

get  their  positioDi  by  baring  the  anemometer 

filed  apri^ht,  and  then  ha*e  a  loop  at  the  baok,  to 
'  LcL  attjii'h  a  atring.  Let  tha  string  go  Over  a 
ley.  abont  ISin.  behind,  and  upwarda.  Now.  as 
I  ari>a  of  the  ain.  ia  i  that  of  a  lain.,  hence  lib. 
__  the  Qia.  v/ia  injieate  lib.  per  foot.  Weight  the 
other  end  of  tbe  corl  with  i!b.,  than  mark  rane  (thia 
will  be  lib  p>^r  foot).  Then  weight  lib.  Thia  will 
be  2lb.  per  foot,  nnil  soon,  natil  the  scale iafinishad, 
ill,  howev>.<r.  be  slightly  in  emu  when  abore 
Sib.,  oa  the  plate  will  be  eo  inclined  ns  to 
-..,.-  r  only  s  part  of  what  it  does  when  Terticsl, 
This  is  tbe  bod  part  of  Prettol'i  aQemometer,  and  to 
obviate  this  some  yaars  ago  (when  1  biui  meteorology 
on  the  brain)  IdeTiied  BeTeralfcrmsof  anemometer, 
one  of  wbicb  resembles  in  part  Freatel's,  bnt  is 
dilTerent  in  so  many  taatnrs*,  that  1  then  called  it 
"  The  Lsnoaater  Aoamometer."  If  yon  feel  inclined 
to  make  it,  yon  will  find  snfflolent  cxph 


1  shoold  say  a 


Any  further  instraoUoDsyoa  may  ceiinire  yon  know 
oaly  requires  a  qnery.  The  Lancaster  Anemometer 
ooosiits  eaaentially  of  a  raus  af i«r  the  nauol  foi 


with  ■  tube  eoonected  to  eentre  of , 

ingorer  the  pirol.  The  tube  ia  IBin.  long.  N»ar 
the  top  of  this  tobe  are  two  pnlleye  on  opposite  sides. 
The  tnbe  goes  12in.abeTeTaiie,  and  near  the  top  are 
two  arms  going  down  to  the  pressure  plate,  which 
should  bs  ain.  aqnare.  Another  puir  of  arms,  Gin. 
Vlow  sppcr  arms,  go  to  tha  bottom  of  the  plate,  thni 
forming  parallel  arms.  The  arms  may  be  made  of 
sheet  metal,  bnt  I  prefer  »fitB—iTTOnt  No-12B.W,U. 
copper.    This,  yon  will  see,  ke^s  tbe  plnte  always 

Scrpenilicolar.  and  thns  at  any  poiot  it  is  accnrnie. 
'rom  two  points  in  the  plate  there  are  two  cords, 
which  pass  over  tbepnllan  on  tube,  aud  bare  at  the 
bottom  a  Hug  of  iren  or  lead,  free  to  move.  Now, 
when  the  wind  blowi,  this  wdght  will  be  lifted,  and 
its  height  will  giio  an  index  of  the  pressure  of  the 
wind,  rioEis  being  painted  round  the  tnbe  to  indi, 
cale  tbe  differences.  The  laTerane  of  the  plate  will 
also  indicate  the  prtssare,  and  if  yon  think  proper, 
yon  can  have  boles  in  the  Tane :  bat  the  ring  can  be 
seen  auynhcrs,  whereas  tha  holea  in  the  vane  can 
only  be  smn  in  one  direction  on  each  side.  With  an 
inemo muter  of  this  description  yon  cangetaooorate 
indications.— W.  J, Lancastkb. 

[33715.]- BtotainK  on  Qlaaa.- Ton  cannot  do 
better  than  pot  a  Ihm  layer  of  itai  on  the  bottle, 
then  work  out  with  a  Deedle  or  graver  in  a  handle 
tbe  name,  *c.,  yon  want  to  atch.  Warm  the 
cylinder  and  rub  the  wax  over.  But  if  yoa  have  a 
lot  to  do  have  a  batb  of  melted  wax.  and  dip  the 
cylinder  in  cold.  Let  eicesi  run  off.— W.  Luicastcb. 
[337ie.]-BtohinB  on  Qlaaa. -Proceed  as  above. 
then  make  gnttapercha  monlda  or  diahse  to  bold  a 
.  small  quantity  <rf  hydmflnorie  add,  and  to  Gt  tbe 
I  bottle  tightlf .  Whan  the  bottle  ia  ready  put  it  in 
I  the  tray,  and  don't  let  the  add  toach  any  part,  or  it 
will  leave  the  depreasiona  dear  inatead  of  aemi- 
opaqne.    Swill  when  Gnished.— W.  J.  LaNCt.e:»u. 


„ pack  them  i:.  _  _„.  „„„ 

-ive  them  three  or  four  bonrs  at  a  red  heat. 

and  lat  tha  £ra  die  oat.  Ton  will  find  that  this  will 
siftsn  tba  hardest  cast  iron  or  steeL— Jack  or  *"•■ 

133^1.]- Hans  and  IlgB*,— Will  "Anglo,  Dane," 

Hho  anawared  this  query  on  p.  600,  let  me  know 
bow  he  keepa  a  fowl  on  Ud.  a  week— what  ha  gives 
tham.  and  how  muoh  ?-K.  T. 

[33724.]— Hena  and  Bggs.- "  8.  M,"  asks  how 
many  etrga  ia  it  poasible  to  make  a  hen  laj  P  Tbe 
beet  information  that  I  know  of  was  printed  in 
Tborley'a  "  Almanac  "  for  the  year  1884.  I  re- 
member it  gave  an  account  of  a  hensry  establish- 
ment abont  3 1  milea  from  Paris,  when  tha  owner 
kept  IDD.OOO  hens,  which  avaraga  more  than  an  egg 
a  day.  100  persons  were  employed  to  look  littr 
them.  The  bene  are  fatted  after  they  are  4  jean 
Dldforttiamarket,asarea)1pnUsta-  They  consnme 
the  fieah  of  22  horses  weekly.  The  eggs  are  all 
batched  by  steam.  The  extent  is  twenty-five  aclea 
d  land.— J.  Stbili. 

[3372fl.l— Olroolatlon  of  tha  Blood.-lt  is  im- 
poasible  to  soy  bow  long  any  given  oorpasola  wonid 
be  in  going  through  the  body,  bnt  it  is  readily  aaoer- 
tsiaed  that  the  volnme  of  bload  expelled  aaab  systole 
from  tha  left  ventriele  mnltlplied  by  systoIaB  per 
minute  will  give  a  volume  eqnal  to  tbe  wliola  of  the 
hlood  in  the  body,  and  on  this  calculation  it  is  statad 
that  the  blood  oirculatee  in  so  many  minntes  or 
esoonds.  Thia  is  a  vary  emde  method,  and  ona  that 
ii  nnreliable,  for  the  blood  flowing  throngh  tha 
coronal  artariis  and  veins  dronlates  in  a  few  seoands, 
vbereas  tha  oorpnscla  which  leaves  tha  left  rentricte 
end  prooaeda  down  aorta,  thepoe  to  ana  of  the  toes, 
then  ap  agun,  reaching  the  inferior  vena  cava,  tbenee 
to  right  aarinle,  throngh  tricrupld  valve  into  ventri- 
cle, thence  throngh  jmlinonaiy  artery  into  Inngg,  and 
down  polmonary  veina  to  left  anricle,  and  into  left 
lentriole,  mnst  of  necessity  take  a  mnob  longer 
period  of  time,  so  that  any  hard  and  fast  line  caimot 
he  hit  npon  ;  but  we  may  safely  say  that  no  oorpasola 
takes  more  than  three  minatee  going  from  and 
latnming  to  the  left  ventricle.— W,  J.  Lancaster. 

r337S7.]-Frinttns  Vaohlnai-- 

'fast  Bremner "  would   best  inlt ,__, , 

iffaieh  will  prodnoe  1,000  perfect  4-slieet  demy  news- 
lapers  par  hoar.— C.  Labk. 

[33738.]  ^Thunder  and  Iilghtsing,— Bemembai 
that  for  every  tre  seoonda  between  flasb  and 
thunder  the  flash  is  one  mile  distant.    This  yoa  will 

i.>et.  Yoa  may  either  leodtha  seeonds  off  a  wateh 
liial,  or  ooont  them,  the  latter  praterrad  when  yoa 
Lave  learud  how  to  oonnt  aoenrately.  The  velocity 
of  aonnd  roundly  is  l.lMt.  per  aeoond ;  henos,  id 
Cve  seoands  tbe  sonnd  should  travel  G,eooft.,  or 
l.SWyds.  This  is  liayds.  beyond  a  mile,  bat  the 
ijilferance  is  inspprsoiable,  for  ttie  distance  ovev 
which  every  flash  travels  is  so  gnat  that  it  ia  ia- 
poBsibIa  to  get  an  aecarate  distanea. — W.  J,  Lam-  ' 

[33730.]- Hezaffou  Heada  to  Borowt.  — In 
HUBwcr  to  "  A  Young  Hand  "  I  shonld  say  first  mb 
tha  BDala  off  tba  head  of  tha  bolt  with  an  old  flle^ 
next  turn  it  down  to  the  diameter  reqaired.measarad 
across  the  eomen  of  tha  hexagon,  and  flatten  tha 
bead,  so  that  f  ou  may  use  a  aqnare  for  jnttiDg  tha 
ddes  nwight  m  the  snbaequent  filing.  Next,  with 
the  aid  01  a  dirisioD- plate  (if  von  have  one)  make  a 
rarateh  with  a  sharp  seriber  for  each  auis  of  the 
lieiagon.  using  the  edge  of  the  band-rest  T  (or  tee, 
aa  it  IS  fregnantly  emneoasly  written}  as  the  gnida 
or  ralsr  along  which  to  draw  tha  Una,  and  then  file 
sway  the  udes  down  to  those  lines.  It  yonr  spanner 
is  got  out  to  a  hexagonal  form  inaida,  it  makes  a 
capital  nngs  both  tor  diameter  of  head  and  alao  tbr 
the  an^es  of  all  the  sides  aftar  the  first  two  an 
ilone,  and,  iu  tact,  renders  jon  almost  independaat 
of  a  diridiog  plate  for  this  pnrpose.  If  yon  bear  bi 
mind  that  each  face  of  a  bexagon  is  in  breadth  jnst 
half  of  the  diameter  of  tbe  hexagon  measnred  aeroat 
the  oomers,  or,  as  a  mathenutieiaa  would  say,  of 
tha  drcnmaorioing  circle !  and  it  yon  sat  yonr 
dividers  to  that  haU  diameter,  and  commenoe  filinig 
on  two  opposite  sides  of  the  bolt  head,  taklDg  oaia  to 
teen  the  faoea  yon  produce  of  oqnal  width  and  paral- 
lel to  each  other,  and  at  the  same  time  square  with 
the  flat  head  of  the  bolt,  using  tbe  dividers  as  teat  of 
width,  and  the  square  as  test  of  uprigbtneas,  and  tba 
spanner  as  test  of  altimate  sixe,  you  can  hardly 
diaka  a  mistake.  If  yon  had  a  great  many  to  do  » 
would  be  worth  while  to  fit  np  a  drcular  onttOT  to 
mill  them,  but  from  the  nature  of  your  qnery  I  JndgO 
that  fOn  want  to  learn  bow  to  do  them  without  ft 
machine.  I  have  supposed  all  along  that  yonr  •new 
has  been  centred  already  for  putting  in  between  Uia 
cone  osntres  of  tbalatba.  A  small  rectangular  ^eee 
uf  abeat  slael,  with  a  noteh  made  in  one  edge  to  the 
fingla  of  120°,  is  a  useful  gauge  if  yonr  spannar  Is  not 
iled  ont  hexagonally  inside.  I  never  do  mine  •!>, 
)mt  ronnd  them  oat  to  a  halt  ellipee.  as  I  consider  it 
n  better  and  stronger  form.  Two  three-sqoara  files 
tied  together,  or  merely  held  in  contact  white  filing, 
wiU  give  the  angle  of  120'.— J.  K.  P. 

[39731.]— Barometer  aa  a  Weather  aulde,— 
When  the  mercury  ia  high  it  sometimes  rains,  when 
1 —  .i;. 1; —  !!__    jjjjj  generally  baromeler 


rising  indieatas  fine  weathei  .    .. 
nates  wet  weathw.t.^  'vw.'u&ii'ixi. 


,rfalL_, 
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Ano.  30, 1878: 


It 

ii  pronounced  hb  ft  combmitioD  of  coBionaDt ;  +  oo. 
and  ■>  ■  dipbtbong  •^  ee  ■*■  oo.  In  the  former  caae, 
a  ihonld  iluiiild  b«  ased  bsfore  it ;  in  ths  lattor.  an 
woold  be  profwr.  An  before  n  might,  as  "  A.  E.  S,'* 
uji,  laad  to  ui  fqniToqne.  u  "k  new  tree"  (or  "b 
yew  tMe."  It  is,  bowi:T«r,  qaeetiookhls  wfaetb«r 
;«w  U  erar  pronounoed  aa  a  dii^tbouK  b;  eduiuitwl ' 
peraMIl;  bat.  it  it  is.  it  may  b«  Mtorted  that  "  a 
ewe"  naiffht  be  taken  to  mean  **a  yew-"  It  ib 
amiuing  to  find  two  of  yonr  mmipondenti  dSnTs  j 
"  an  tiita  the  Latin  unua,  throogh  the  Fronoh  «n  \ 
TbtT  might  >■  wsU  dariT«  it  from  Iruh  or  Weigh 
The  Eugliih,  who  cntainly  did  not  borrow  the  r 
St*.  tiRiity,  nnndred,  orthoosand  from  tbo  Frencb 
wo*1d  Kueely  need  Franch  aHiatuioe  to  reckon 
oM.  BdnadraiTed  from  and  beinir  oogaate  mCh 
an  very  diifsnnt  things.— Ok  boa- 

[S3783,] — A  or  An.— Is  h  silent  in  hair  i  and  is 
awe  prononoixd  yew  !  I  think  not.  Wonld  it  not 
be  weU  to  Mnploy  some  ugn  or  mark  to  signify  how 
th«  n  was  to  be  prononQced  in  donbtfnl  eaeee— tay 
for  instaDW,  the  lign  or  matk  made  nieof  In  Spanish 
to  danote  the  conKiDanta  sonnd  F  Aod  it  not  the 
eonaooani*  sonnd  often  employed  where  it  ought 
not  to  be  r— Ak  laNoautr  Man. 


ChrUtniM   tebtmt  fi)  years),   when  I   risitod 

.t  donor  here  (Feterborongh),   He  wai  Tery 
le  if  it  was  not  a  nero  habit  I 


parUeolar  in  aiUng  me  if  it 
had  of  evpaetorating.  bnt  oi 
ba  a^itwaaaliihtly  "n 


««1m,  whi^  acted  like  magio,  olotdng  my 
•uniHOflaiveaDantitiea  of  phlegm.  It  is,  of  conrM, 
in  the  nnal  gibberiah,  which  I  cannot  translate ; 
bnt  I  sbonld  ba  happy  to  forward  it  to  C.  Luk,  if  he 
win  adrarUaa  his  address.  Before  taking  Uiisnrgle, 
I  wu  at  times  almost  totally  nnable  to  «p«ak  ontil 
I  had  oqiectorated.— BiLi. 

^M.J— Swimming  Below  Water.— I  thank 
''B.  Snooks"  and  "Law  Stadeat"  for  their  replies 
to  my  qnsry.  "B.  Snooks's"  reason  for  keeping 
his  ayes  open  in  plnniring  [t!r.,  to  judge  of  hie 
Hn  bj  aesing  hia  nfloction)  is.  no  doubt,  a 
good  one  ;  bnt  may  not  the  fart  that  after  a  time  Ma 
•yw  gat  sore  ba  dns  to  that  moJe  of  entering  the 
wi^ar  rather  than  to  swimming  below  with  eyes 
~  mt  As  I  bare  said,  1  always  enter  the  water 
ITM  dosed,  and  open  them  bdow  the  surfaoe, 
mI  am coBsidered  to  make  a  "clean  plange." 
..ilianyof  "onrs"  oUigebrR">Dg«iU«>tioeta- 
tiatios  of  the  long^t  distances  aocompliahed  nndar 
water,  gifiag  the  time,  and  stating  strength  of.  and 
whathsv  with  or  against,  the  onrrent  (if  any)  I  — 
Amphibian. 

(387«.]— Flaata,— 1.  Tea.ifeyriDgedtwDorthree 
timesB  mek,  orif  k?ptin  a  Wardiancase.  3.  Most 
have  no  son — a  north  window  beiog  the  best.  S.  No. 
4.  They  are  not  injnrions  it  yon  hare  only  »  *»" 
plants,  as  the  irascr ■■■'-" »i—  --. 


With 


and  Cartec'a  "  Practical  Gardener." 


nken  eaet  on.    E  is  a  wooden  handle  for  dnkwiog 

thn  rod  up  and  down,  and  S  is  a  swtrel  joint,  to 

ullow  the  rod  to  revolTe  without  resistance.    Plenty 

of  oil  19  used  rlnring  tho  operation  which  cannot 

Tc  ilro   any  farthar   eiplnnation.    I   bcliere  it  id 

|i:   tty  well  audi'Tstood  notr  that  plain  rifling — that 

I    III  ■■■.ly  rifliue  tliat  couiinn«B  cqniilly  ilo^p  through- 

I'lii^  the  nhotp  Ivngth  of  the  burrcl.  anil  of  an  oven 

^r.-ii  of   twist  also— produoos  as  koo''  or  bot(«r 

r,  ^:,]|4  thui  nay  othnr  rort.    Soma  old  EuGfIi]  rifles 

L!H.  il  tu  bf  Oil  deep  in  tbo  grooien  from  end  to  ond, 

jiliiTiTariU  altered  to 'Oil  nt  the  breech  end,  dimi. 

u    1      L,  to  OOl  at  the  muizte.    And  I  hare  myself  I 

fll  Iti    e  t  splendid  results  with  rifiing  that  actually 

1      1 1  nred  at  tho  muule  entirely.     Those   fancy 

J     uf  nil  ug  mjuiro  a  mnchine  made  speelRlly, 

I  J  rnachiup  that  ia  prepared  to  do  all  and  every 

comb  natioD  if  required,  and  to  feed  its  Dim  I 

n  i]  to  leave  oS  cattio^  when  it  has  done  its  [ 

au  t  to  take  ia  double  nflc-a  as  veil  as  single  ' 

Hith  a  self-acting  lubricaUir  to  the  cottiuu  . 

toot,  STich  as  I  fitted  up  eome  years  since  for  a  friend 

~i  the  gau  trade,  becomes  an  elaborate  and  costly 

istrumxnt.     In  this  oiacbiue  the  barrel,  B  (Fig.  2), 

held  in  the  "  barrel  balder,"  which  is  a  heavy ' 


«andfro  bya  gnidg-block  eliding  np  and  Jon  it 
I  shallow  troagb,  T,  of  caat-iron.  whidi  is  ilaMl 
.klongside,  bat  mors  or  Isaa  inelinad  to  tha  Mam  M 
at  the  maichiae,  aooording  to  Uie  tmat  raoaifd.  i 
eorred  trough  givea  an  incwaing  or  oaemBt 
twist  as  raqniTed,    and   >   ercokad   boagh  «■ 

:«     


employed  at  Woolwiob 
lud  ahani^nn,    1 

,  naing  a  piooa  o 

J  edge,  and  brat  round  to  fonn 

lofwti ■ 


_. pndnM  thagrooTsaifai 

ahant-gnn,    I  onoe  lified  a  pistol  m  n 
•    ■     ^»»  %ii 


t^  aliset-icon  i 


lieh  Uu  riding  rod  wm  tho  Asta,  aa  th«  |bI^ 
ana  a  abort  lever  byad  im  the  tod  waa  k«t  ia  e» 
(act  with  the  edge  of  thia  plat*  Iv  tba  fora*  tt  ^ 
wriat  aaldnwandtlinist  UMMMinandoai.  n> 
«att«r  was  set  forward  eaoh  trip  by  a  tap  «itk  s 
aammeTj  and  thanomberof  grooraa  {aena)  tivm 
by  the  division  plate.  It  made  a  vwy  good  joa  ifc 
deed,  and  shot  very  wsU. — J.  E.  P. 


».]  —  BUting 


The  Aillsnf 
dead'wiil.^Ua.* 


Uin.  H  gft, ;  B  B,  two  side  raaces,  llin.  ■  Sa.  i 
lft.,aerBwed  upon  the  sides:  CC,twojiieoHc(%H 
T-iron  aorBwed  along  the  aide  for  oanuve,  ooa  INN 


Beok," 

[3S7Ga.]-BiflinK  Haoliines  for  Ouna.- 
aimpleat  rifling  machine  consists  of  a  lung  bi 
wood,  which  may  be  fixed  iu  nny  tODvenieat  me 
boriioatally.  or  sloping  slii^htty  downwards. 
higher  endbtiog  aboat  hr^iet  high.  At  one 
lower}  end  is  fast* oed  the  bnrrel  that  in  to  be  r 
and  lA  rather  noro  than  its  own  lenirth  from 
another  barrel  with  an.v   convFuieut   nnmber   of 

C>VM(onawonlddo)t«HcrvsasalDutiUudinalgqid< 
the  cutter  rod,  audal  lie  )<ametimo  lo  give  i 
theTeqoiredtwist  whilepuFHiiLLT  ur  nud  ilnwn  u 
oonraetbegitide  barrel  mi^.-it  1j.ivi.  in  .1  ).'l-i  .iii  ..  ', 
the  same  amount  of  twiat  aa  ia  rctgnlred  in  ths  one 
to  be  operated  on,  aa,  e.g.,  one-half  turn  in  3flin,  tor 
an  Enfield,  or  one  torn  in  20  or  Siia.  for  au  Eiproaa 
OrWbitwortb  snail  bore,  and  this  would  make  ■ 
simple  bench  of  this  kind  a  very  eipeaaive  ono  for  I 
jobnng  pnrpoBes,  involviuir  aa  it  does  a  different  , 
gnide  banel  for  every  variety  of  twiat.  Fig.  I  shnwe  . 
the  beam  of  wood  to  marked  with  the  barrel.  B,  Cied  . 
near  odd  end,  the  guide  barrul.  Q,  onar  the  other  ' 
end  (tbese  sbonld  be  strictly  atrait-Lt  i.-il'ti  i>u>' 
mother).  Atthaendof  Q  is  a  dividint.'  I'liiti .  ]),fnr 
giTing  the  nnmbei  of  ante  or  grooves  irui^Mrtil  i^  the 
Samu,  Ib  this  arrangement  it  is  tobt-cilis.  rr.  'I  iKat 
the  harrd  opemted  on  is  kept  a  fiiturL',  iml  tlie 
gnido,  Q,  ia  niroed  round  a  portion  of  ii  linli^  for 
each  laooeasive  groove.  Now  for  llie  cutter  nud 
rod.  H  ia  a  steeThfad,  teohnically  called  a  cstter- 
boi,  Bcnwed  or  solderod  on  to  the  rod,  B,  wliich.  in 
thia  eaae,  ia  a  solid  one.  Vi  e  may  come  to  hollow 
ones  after  a  hit.  The  cutter,  C,  U  let  into  a  inorliee 
in  the  ontter-boi,  and  is  forced  upwar-l^  l>.v  m  tiering 
iPMrted  in  the  bottom  of  the  mortice.  11  i-  iif  the 
DBtoie  known  aa  a  aaw-cnttor,  beiuer  ':  '>!'<  nith  a 
nnmber  of  t«eth,  which  are  nmaU;-  I'liC'!  tptj 
diaicmally,  so  as  to  have  a  shaving  .hi  i  hi  on  ths 
metal  in  ths  earns  way  as  akew  plane  llin  iiv..  up™ 
wood.  It  cnla  both  ways  when  the  n.  I  .  ;.i::i.  ■!  .,r 
thmst  indiffirentl)'.  L  is  a  lump  of  lead  castoutbi 
rod,  B.  which  baa  mvvionsly  been  icaerted  in  iti- 
place.  with  H  iosids  B,  and  romc  greasy  tow  wmppeti 
round  B,  for  the  double  parpose  of  holding  B  central 
and  forming  a  bottom  to  the  monld.    The  por> 


hoadstock  provided  with  biters  lined  with  hard  wood, 
and  with  aworm  wheel  and  tangent  screw  for  tam- 
ing the  barrel  round  aflW  every  cut.  The  cutter 
itnelf  is  hoohod  with  a  lona-  spring-  shank  like  a  note 
of  interrogation  (P),  and  is  sharpened  ineido  the  hook. 
It  ia  anpported  while  cutting  by  a  long  thin  wedgo 
iiU"d  on  the  end  of  a  steel  rod,  which  paascs  down 
tho  rod,  K.  in  thia  oaae  a  tube,  ami  al.«o  down  the 
cpnlmof  ths  cnttcr-box,  0,  n-hieh  ia  drilled  through 
for  the  pnrpoae.  At  the  termination  of  each  cut  the 
wedge  ia  wilbdmwa,  to  allow  Iho  onttcr  to  spring 
down  ont  of  contsrt,  and  previous  to  the  nf  xt  cut  la 
again  Ihmat  iu  a  litUs  more  than  liF-fore  for  the  acit 
cnt.  Fig.  3  ia  a  half-aiit*  longitudinal  snctioa  of  a 
cnttor-boi  for  an  Bofi.^ld  rifle,  Iho  fnti  eiso  being 
ttbont  eiu.  long,  ft  ahowa  the  cntter,  C,  supported 
eniKiae  bj  a  tail  screw.  S,  with  its  wedge.  W,  to 
rii'nit  formed  by  flattening  ont  the  end  of  a  long 

t  .[  rod,  which  passes  riiiht  through  the  hollow 
.  .^rod.B.  ThislattflrismadeofBBiallgasbarrol, 
.i  1  is  ooft-soldcrcd  into  the  steel  cutter-box  for 
nut  an  inch  of  ita  length.  If  the  cnt  is  to  be  a 
I  I' T  one  the  wedge  ia  withdrawn,  not  suddenly  at 
til.,  .■nd  of  the  cut,  hut  gradually  driving  tho  cnt, 

111  1  !  knew  one  case  whero  a  rifle  had  to  bo  grooveJ 
:  .I'lT  for  tbo  first  half  or  two-thirda  of  its  length, 
uiiil  parallel  tho  rest  of  the  way,  which  in  tbi" 
ri.ihchiue  is  Jnst  as  easy,  bnt  requires  a  little  preps 
r.liuu.  The  Enfield  inacliiuoa  were  aimilar  in  priu 
cll>lo,  hot  hud  solid  rode,  and  the  cattor,  which  hod 
sloping  back  to  its  croofc,  was  foreod  down  ao  in 
clini>d  plans  by  Iho  action  of  a  ecrew  tappeji  into  th . 
cad  of  ths  cutter-box,  the  said  acrew  being  held 
itoady  daring  ita  traversa  by  a  long  sqnars  """ 
eliding  through  a  bearing.  whUs  tho  cutterboi 
tnmiug  ronnil,  thos  diminishing  the  cnt  as  it  wonc  j 
and  the  bmcing  of  ths  square  rod  itnelf  waa  twisted 
round  in  one  direction  to  relievo  tho  cat,  and  back 
again  and  a  liltbi  more  to  give  tbo  sext  cut  by  ths 
action  of  tho  madiino.  1  do  not  remember  what 
miichines  are  now  u(ed  at  Enfield  tor  rifling  tho 
HeniT    barrels ;    indeed,   f   am  not  sur^  that    the 

it  is  the  universal  praetice  to  cnt  from  brercb  enil  to 
niir/ln  oud,  and  Ujcutoff  a  piecaof  the  niuiilo  after 
t  li.'  nUing  in  done  ;  at  Isaat,  in  sporting  riflas  It  is  ao. 
'1  '1^  Triothod  of  obtaininir  the  degree  of  twist  in  the 
l.uYi-lii,  tbatia  alwsys  adoptud  now.  and.  I  believe, 
i.ir.otcdb)-  the  late  Mr.  John  Evan  a,  r"  "'--'  — 
-iivi't,  nt  lea  at  for  this  pnrpose,  thong 
i  iu  old  drawings  of  fntMr  eugiaes  for 
I  arntohea.  is  by  a  rack,  B.  Fig.  2,  tuning  a  pinion,  P, 
attached  to  the  rod,  B,  tbn  rack  itsiK  iniat  dnkwii 


T-iron,  D,  plToteil  at  oantre,  ukI  set  at 
anda,  1 L  tbii  it  the  gaio  for  diirer.  ' 

/>  /    C  .  /. 


f  Ward  01 


ooMiatBof  kpiMtotbeeeh  Bin.  x  ein-lx  letBHi"! 
te  tha  atava,  dioim  at  Pig.  B,  and  >  raoaaa  oat  O 
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atre  for  tha  rccoption  of  a  toothed  wheel,  C.  nnJ 
ilnr  flAage,  F,  thronirh  which  iiuacBa  piece  of  ^in. 
ha  or  gtoun  or  ^«  barrel,  MiBwed  tost  into  Che 
ilcr  Oun.    Pue  throDRb  tiie  eoft,  G.  uid  wotxl, 
with  ■  pUt«  of  iron  aonwtd  on  E  knd  K,  in  whioh 
nma  Ioom.  and  fonni  a  ilae*!  to  futen  jonr  bnr     Titb 
rrnttsr,  l.whiehiiahownkt  Pis.S.    The  flinso.     ^fcitri 
.tier-b>r.  mud  tnbe  tbtoIto  withont  the  coic,  nnd  ;  Tish  t 
d^^l  for  pin  or  icraw  aro  made  in  the  flnaire,  .  i:raph 
B,  0,  8,  whfttarer  foa  mjiiire,  and  one  ho!»  in  tha    i.TBphi 
■wwhMl,  the  B^ge  thus  mmdo  into  a  dividins     liTCs, 

at*.  Then  Ii  a  trbTellar  at  H.  eonsistinBof  iijtTn-  ' ■' 

■t^  nek  nmoiiiff  opon  two  wheeln  at  end.  There 
« two  oheeki  in  centre  for  two  plaia  rollcn  alonii 
«  fP^.  D.  Fig.  3,  thli  triTiaR  jon  the  deured 
riaU  M  we  eanun  >s  ehoTwl  to  and  fro,  with  the 
ike  of  D  Dpon  the  bed  of  table.  The  mortieea  at 
^  ^  bench  are  for  uddle  to  fix  jonrhunli  npon.— 
tCK  or  All  TKAnsa. 
[S57ei.]-Tiine  at  tha  Antlpodas.-Tn  failinn 


nccnmtfl  nnd  definite  netnal  >ize  otpt  more  than  a  in  Barretfa  book,  yon  wiU  soon  mtke  wtisraetorr 

lin    or  7in    circlB.  and  then  it    ronit  bo  Glo*oly  proRToas.      But  \l  joa  are  within  reneh  of  a  (rood 

-topped    down.    I   eipent  "  A.'b  "   camera,   nither  taaeherof  ainitinir  jon  will  do  well  to  pnt  jonrwilf 
ihan  thalena  iflatfaoll.    The  portrait  conibintttion  I  nnder  one;  but  remeinber  that  the  ^reat  Henry 

19  conatracted  to  ifiTo  the  tarwat  amoant  of  litrlit  PHllipi  aaya  that  for  BTery  one  (food  teacher  of  tbo 

jith    avoraio    dffinition.      The     qneition    about  »rt  of  iinmnft  there  Bra  ninetr-nine  bad  onsi.    Tha 

■onirata  pneraTiaea  ia  not  qnita  clear.    DoeB"A."  '  Mnaienl    Bonqnot"    haa    A    Tery    nsefnl    book, 

-  ,    .  '.      .  -*. -..^1  f^j^  ordinarr  photo-      '" '"■'■  "'"-*""  Tntn- '■  n-,™  a.  M   nrf  .k.^ 


%pe  of  Good  Hope,        _   .  ... 

oving  in  an  oppocita  dicaetioa  . .     . 

m — namelj',  from  west  to  east.    For  thta  r«aion  a 

me  will  ba  sained  each  daj,  Tar^iug  in  proportion 

I  tbeMnosntof  eaitinr  made  (saf.  10  minntea), 

rf  whM  the  Bid-dar  obeamtian  ia  taken  th)  ihip'i 

leak (wU^ihowithewuent time)  ia  pat  forward 

M  aaahar  of  minntaa  eomapoadinir  to  tho  lefrreee 

I  longitnds  made,  eo  that  by  tho  time  ahe  nrnTia  at 

MAoliindgaEhewillbeiahaarBrBitof  Gri«nwieh 

ppeaanktime.    If  aha  eontiaae  hfc  coorse.br  the 

lae  die  rMcbee  England  she  will  be  21  honn.  or  a 

iiole  dar,  ahead.   To  a7oid  thia.  when  Iho  abip  iteti 

itolonntndolSO".  tha  same  day  ia  coootpd  twice, 

lAkin?  the  week  coneiab  of  8  (ta;a.    When  Ihia  hai 

sen  done  ebe  ia  aow  12  hours  alow,  which,  hiwerer, 

ismakoBupoD  tboretnrTt  Toyaae.    Snt  tnppoeing 

He   wnat  out  hj  the   hoar  from  aaat  to  n<et,  she 

■onid  he  losing  time,  sud  wonld  bo  12  tiouri  alow  .  if  _„, 

bea  aha  got  to  the  Antipodea,  and  wodW  isTB  to  '  ^f]   , 


f    That  cannot  bo  dono,  but  photo. 

printinii  ink  eon  bo  made  from  good  no«a- 
iiTea,  or  eneravinn  can,  if  of  s  eood  colonr.  ba 
inprodnced  full  atie  bj  photo- 1  it hoirrn 
itladtogiTo"  '  "  ' — ""—  "' '■ 

[33787.1— 8oro  BWn  from  BhaviiiB  I  cured 
ojaelf  of  tfaia  nuiianco  coma  time  nso  b;  ano  ot 
]Dir  the  l«rt  with  fflfcrrine  eTety  nitrht  beto  a  ?o  uj 
to  bed.  and  du^tino  it  with  eom<>  of  Maitliew  a  pre- 
tipitatcdruller'aHArthafteretiaTinz.— C.  J  Lx\teB. 

[337B7.]— Sore  Skin  after  BhaTlng  Before 
ran  he^n  atnd.r  the  flrain  of  yonr  bean)  in  the  K  OSB 
tnd  do  not  ahare  a^inatthe  i^TBin,  In  aoma  beard 
:hfl  fTDxa  runa  from  one  ear  to  tho  other,  natp^d  of 
M>th  Bliapin^  to  the  chin.  In  othan  the  irra  n  runa  | , 
naif  way  down  the  neck,  and  thi      '    ' 


[nanofwie  acoompaniments 


boar.i,  ftuj'c. 


V  Ihorondhly  befor  ■ 
.;  wiUUUtharii,,,'- 
11  >  lamp  of  aoap    ni. 

.  Then  commeij.- 
.:■  with  really  hot  -..i 
..  BOaproomiioiiti,.i, 
ii.  the 


lipa  to  meet  (Greenwi 
it)  before  the  odd  d 

lip'a  time,  whoae  oo 
ronld  ba_8  a,™.,  Anfni 

od;   both  timea  beiu 


'  had  been  a!lo«u 


I  For,  the 
>,  tbat  hiJ 


any  one  li.irK  then, 
whether  ha  would  be 
.  and  wonld  bn  wrong 


in  a'lffifoil  a 

tha  lather  dryi; 

cunuot  imii.r  T...  .nooh.    Strap  jc 

own  liFihii,  iiiii  I. row  your  itriM., 

ftamairer  away,  and  preaerTe  yonr  ruior  from  damp 

b;  wiping  it  only  on  chamois  leather.    Nefar  lay  a 

mrnr  down  open,  and  put  itaway  aafoly  in  its  caaa. 

1  will  take  eitra  tronblo  in  the  lathering  yon 

jet  an  eaaj  ahave.    Hairdreaaara   aet  rawira 

:  than  cutlers.— HAtBuai  SB  er. 

ren.]  —  Meohanica- H.-P.    of   ViagbtM.  — 

•  are  nlmoat  as  many  rulea  for  Gndio;  the  h.-p, 

rinei  a>  there  are  euRineeriuir  Grma,  and  each 

Bweara  by  the  nccuracy  of  ita  own  formula, 

The  Admiralty  rule  for  obtainioir  the  nominal  b.-p. 
■  IK  online  is  the  following  i— 

N.  H..P. 


[3378 1.  J— Time  at  the  AnttpodM.— I  copy  the 
Bllowinfr  from  a  penny  tin  plate  Bold  at  moat  nncy 
hopeand  ironmongiprB.  When  it  ia  12  o'clock  noon 
n  Londcm  (popnlation  S,aiSO,000),  at  Paria  it  i« 
1.10  p.m.  (popnlation  1,82E.374)  ;  at  St.  Prtera- 
OTB  it  ii  3  p.m.  (popnktUtn  tSa.Wi):  NewTork. 
.S  a.m.,  (popnlation  9ft4,B13)  !  San  Francisco. 
O.W  a.m.  (popnlation  140,483)  {  Bio  Janeiro.  O.f' 
,jn.  (popoUtioa  600,000))  AnckUnd,  11,4S  nifht 
popnlation  U.eOSl ;  Sydney,  10.5  p.m.  (population 
S,«88}  i  Yokohama,  fl.SO  p.m.  (population  1.701,000) : 
Canton,  7.S0  p.m.  (popuUtion  I,:il0,(n0);  Calcutta. 
JK)  p.m.  (popnlation  000.000} ;  Constantinople. 
.SB  p.m.  (popnlalioD  1.070,000).— D(;nd KB. 

[SS70t.J— Beaoae  of  DrowniiiK  Fereons.- The 
net  way  to  reainia  a  drowning  person  is  to  oarefallj' 
i|ipTOadh  him  from  behind  ao  that  he  cannot  grasp 
ion.  Turn  on  your  back  under  him,  get  his  bead 
ipon  jonr  cheat,  and  graaping  him  firmly  with  sithar 
ma  or  both  hands  by  tha  hair  or  else  by  the  neck 
inder  the  jawa,  atrika  out  with  yonr  feat.  To  proc^ 
lie  thia   method,  aa  I  bare  been   doing  within  thr 

■at  week  or  two,  got  a  friend  who  can  float  on  hif. 

»ek,  and  try  aa  above,  and  yoa  will  he  surprised  |  colonr  depend) 


ffi.ObO 

For  any  engine  the  following  formula  is  naefnl  ;— 
„  p  _  araagyl.  in  in.  n  effeo.  prea.  in  lb.  "  tbI.  mft 


a  quart  of  b 

a  will  hare  to  appiy  ii  au 
y  regnlarly.  When  dry 
r  thia  ia  ihy,  make  a  size 

good  iBin«la.ia  in  a  gill 
on  tha  Gn  until  diaaolfHl, 

rub  in  with  tha  palm  of 
to  aaa  too  mach  aiie.  or  it 
dry  and  nioely  done  thar 

— CiUBLIS  CCTHBiaT. 

r337B0  ]    Wooden  t  iron  Coga  In  Wliesli.-— 

Wooden  coga  are  used  n  con  unction  with  iron  for 
ranouB  reaaona  of  wh  h  the  following  may  be  Mn< 
a  dared  the  chief  1  Iron  and  woodau  taeth  work 
together  much  batter  than  if  bath  were  wood,  or 
both  iron  becanaa  when  one  of  tha  whael*  haa 
wooden  teeth  tha  wearing  will  be  more  nnifom,  for 
that  wooden  tooth  wh  ch  mwrea  the  principal  atraln 
will  porapreH  and  yield  a  bttle  nnder  the  praaaoie, 
aoas  to  allow  tlie  adi^cent  pair  of  taoth  to  come  into 
ckMB  contact  and  take  their  share  of  the  strain  i  bat 
solid  metal  teeth  cannot  field  at  all,  and  if  them  !■ 
the  least  want  of  exactitude  in  the  pitch  of  the  teeth 
the;  will  ba  worn  vary  rapidly,  although  iroo  teeth 
which  are  rery  truly  pitched  will  laat  a  long  tint. 
2.  In  the  octioD  of  tho  teeth  of  wheels  each  aneoMd- 
ing  pur  of  teeth  which  come  into  eontaet  moat  meet 
each  other  with  a  alight  blow,  and  if  the  motion  be 

I  rapid,  and  the  preaaare  oonaidarable,  tha  aneoeaaiTS 
blows  wilt  makeaTiolant  noise,  and  tremotu,  whiflh 

I  ia  mncb  greater  whao  both  aeta  of  teoth  are  made  of 
iron  than  it  one  aet  ia  made  of  wood,  for  th«y  will 

Eield  a  tittle,  and  ease  that  tremonr.  3.  The  OMn  of 
le  larger  wheel  abould  ba  mads  of  wood,  and  thaw 
of  the  amaller  one  of  iron,  in  order  Uiat  thef  nwf 
wear  more  regularly.  The  thickneia  of  the  Iran 
teeth  ahonid  be  rather  Iraa  than  the  apace  between 
them,  in  order  to  allowtha  wooden  teeth  to  be  rather 
thicker  than  the  iron  ones,  and  thoa  give  itrongtb 
to  tho  wooden  onea.  Tha  atrength  of  teeth  depanda 
more  npon  the  pitoh,  and  leaa  open  the  breadth ;  hot 
the  wearing  depends  prinaipallf  npon  tha  braadth, 
althoQgh  the  rate  of  wearing  dependa  in  a  gnat 
meaanre  upon  the  rapidity  of  eetion.  Woodenteeth 
are  cot  pd  proper  for  alow  motiona  as  iron  onea,  bat 
for  quick  motions  they  ahonld  alwaye  ba  naad. — 
Adtb  Douolas. 


a  weak  aolntioo  ..  — ,. , .-  — 

a  little  xnlpburio  acid.    Poliahed  iron  articles  dipped 

into    thia    aolution   will  be  iuatantly   ooutod  with 

popper.     If  the  coating  baa  a  froaljid  appeannoa, 

and  can  be  removed  by  the  finger,  tha  aolution  hat        [33705.]— Work    on   Clookmaldng,— The  only 

been  too  atrong.    Tbero  are  other  metboda  in  which    practical  work  ia  Esid'a  "  Troatiae,"  jnbliflhed  1^ 

o  galvnuic  battery  ia  used,  and  of  which  partieulara    1"    '  ■      "  ■  ■      -      "■-      "^  ' 

can  be  had  in  any  book  on  the  electro-dcpoeit  of    I 


metals,- JoRN  McLaben. 

[33778.1— PhotosraphlnK. — I  am  acaroely  in  a 
poaitioB  to  judge  of  the  caaae  n(  the  ooloni  withont 
knowing  what  colour  yon  have  got,  and  whether  it 
ia  after  developing  only  or  intensiGeation.  I  have 
got  varriug  degrees  of  "olive  green"  braides  a  vary 
dense  dirty  green,  which,  br  reflected  light,  looked 
like  black,  bat  I  have  not  been  able  to  satieiactorilf 
aooonnt  for  the  differencee.  With  the  expoanre 
equal  to  wt't  plato.  and  1  to  10  drops  of  thi  animcDia 
and  bromide  aolntion,  I  nsnallj-  KPtnamoky  green 
much  darker  than  that  of  cDitimercia.1  gelatine 
plates  icith  the  developer  onlf :   but  I  beliiiva  the 


n  be  done.     Tha  penwn  does  not  }  the  plates  tl 


in  the  o  .. 
mid  be  eappo?.'! 


This  ia  not  only  the  beat 

nvi  hat  I  firmly  believe  ia  the  only  way  suited  U> 
veeae  non-inimmera.  There  ia  anothm  way  that 
sill  do  for  thoaa  who  can  keep  oool  in  the  water 
arhidi  90  ont  of  100  oaanot)  when  oH  their  feet. 
rkat  ia  for  tha  person  to  pat  his  hands  lightly  on 
'Onr  ahonUera  juat  ao  as  to  ba  able  to  keen  bis 
Bontb  above  water,  both  being  in  the  ortlioar]' 
wimming  position.  You  cannot  be  too  carefni 
rith  whom  yon  practise  this  way.  All  other  metbodR 
rtdeh  I  have  tried  only  result  in  a  turning  round  of 
he  persona  in  the  water  without  any  advance. 
Hierelias  been  a  little  discoaaion  in  the  oolnmna  of 
ha  Eholibh  Mbchanic  lately  about  keeping  ti" 
Vaaopen  when  under  water.  There  ia  a  common 
nor  which  Gret  aroae  in  Franklin'a  adiioo  to 
I,  that  if  the  water  is  entered  i 


Mtr  in  opening  and  ahuttinn  my  eyea  when  under 
he  water,  nor  never  heard  of  anybody  who  hod.    1 

living  in,  nnd  I  think  thiit  the  eyca  will  always 
avolontarily  close,  dreading  tho  shock  with  tbe 
rater.  It  may  bo  tbat  the  wiukiug  muy  be  ao  quick 
a  to  be  nnuoticed,  but  atill  it  iit  tlirre.  I  ninnot 
na^ine  how  a  peraou  liko  Dr.  I'muklin  eri^rcamc 
a  oircnlate  thia  delusion. — Lui-ros'iAH. 
[33785.1—  Photo  Erapbins  Inatrumcnls.—  If 
A."  will  say  what  size  ho  miulria  lo  photograph 
,ii  inatniment,  it  will  bo  easy  to  give  a  drtiuitc 
•ply,    A  qnaner-plata  iKirtnut  lens  will  not  give 


.       1.  In  fact,  tha  greata-  nr   !.'-s  I 

grain  of  the  bromide  of  Bilver  i[i  Cf  'Ihn 
tbia  is  groatty  infloeuced  by  the  more  oi 
mixing  of  the  ailvai  with  tbe  bromide  ar 


,. Ltiae,    jmbb 

Blaokia.  Paternoster. hnildinga.  21a.    I  have  n 

been   aUe   to   meet   with   a  aeeood.hand   oopy,— 
STTLns. 

[33789.]— Bhoumatlam.— I  adviae  "  Bomwdala" 
bv  all  maana  to  try  a  purely  vegetarian  diet— that  ta, 
U  he  wants  a  thorongb  cure,  and  not  a  "  patch  np.' 
I  know  nnmbera  who  have  been  perfectly  onred  V  > 
vegetarian  diet.  I  have  been  myaelf  m  atnot  vagn- 
tanan  and  abelainsr  from  all  drinka  azoapt  water 
for  three  years,  and  tbe  reanlt  ia  perfect  health, 
which  I  waa  far  from  having  before.  Thii  ia  tha 
(aperienco  of  bundrede  of  others  who  have  tried  thia 
mode  of  diet.  Don't  be  inflneneod  by  othars  who 
have  never  given  it  a  fair  trial.  A  three  months' 
trial  of  vegetarioniam  and  yoa  will  never  again  know 
the  agonies  of  rheumatism. — MiLO. 

[33807.!— Boiler  Quaatlon.- 1.  Not  neceuaril; 
ao  i  tbe  boilar,  in  use  by  itaulf ,  can  be  pressed  to  a 
highnr  or  lower  deiireo  than  that  of  the  two  in  era> 
neetion.  When  boili'rs  are  connected  tewother,  toe 
pressure  on  each  ia  alike,  aa  ia  abown  by  the  ganrni  I 
this  is  on  account  of  tha  ateam  bein^  able  to  lom 
an  equilibrium  in  tha  whole  of  the  boilers,  as  it  hai 
free  acceaa  to  them  all.  2.  Thia  qneation  is  not  an 
one  to  Buawer,  as  its  aolntion  depends  OB  a 
ty  of  drcumatancea.  The  boilera  may  ba  of 
■'."t  eouatmction— onereqniiing  more  fuel  for 
» than  tlu  other.    The 


I   pressure  w 


addition  by  shaking  tborooghly.     If  thia  Idea  ..   , 
oorcect,  the  laaa  ailrar  added  at  one  tima,  and  the  ^ 
greater  the  ahakino;,  the  better  tha  cmuluoo  when  ., 
completed.    Yon  will  also  God  that  tha  mora  rapid    ^ 
you  make  (or  nse)  yonr  platea  the  lass  dense  the  film    ^ 
is  after  development,  the  developer  not  aaeming  to    | 
have  tima   to  reduce  all  the  bromide  before  fog    . 
cornea.    I  have  not  tried  benioate  of  ammonia  with    ' 
gelatine  nUtea,  bat  when  eipcrimeDting  with  "New. 
ton'a  collodion  emntrion"  1  tried  benzoic  aoid.  anc 
al?o  gnm  honioin,  bnt  fonnd  them  to  bo  "  relardcra  " 
only,  and  I  think  thr-y  would  ao  affect  the  gelatine 
oronnHa.       I  tried  70  or  80  "orgnnifiors"    on  the 
...    .       have  come  to  the  concluaion  that  the 
■Inline  itailf  ia  tho  best  and  only  needful  acoela- 
irator.  and  a11adrIition<i  to  porn  bromuleot  Hilvarnnd 

Eclatiua  are  hurtful.    Of  one  thing  be  aaro—bowr^ver 
nudyyou  may  be  in  tbe  art,  in  'lalatiue  yon  improve    ' 
as  yon  go,  provided  yoa— Finem  KimpICk.  I  '"t  ti  — 1        with   n 

[S37R0.]— Taaehin«    Singing.— Xntnre   having    ^riii>h  nl lowing  unlli. 
(Tivru  yon  a  f-ir  voiei.  yonr  l»i[B  la  no  h^  to  yonr :  p„ttiiiB  tos>!th.ir.-.N  i; 

ii«.llmtlitt!chooi;,CHtitl.d"TlwVoio,sth«Mniia    r^mwl.  and  it  ahou,d  nt*  i *     ■»  "  »•»  ■■■l' 

or  lAnL-U!.go.  iin.1  t'li.  »aal  of  Sena."  priri  In.  j  and  ,  »»•'""  to  h«  Ov,linary  pnu 
I"  iJ^."<.'-  ■'  CK^,;,.,,,-.  Uni,!.,"  (:;ivingU)iii>.    "PP''""  lo  be  nn  ordinary  p 


tbe   work,  unloaa  the  working 

below  the  aotuol  working  proa. 

)  of  the  boilera.-T.  K.  J. 
[33800.1  —  Caring  Indlambber. —  Procnre  a 
anlphur  bath.  Thia  is  merely  a  procaaa  of  heating 
anlpliur  in  a  pan  to  2SD  degreoa,  and  allowing  the 
articles  to  be  cured  lo  ba  immeraod  for  one  hour  at 
nhoVD  hntt.  Tho  heat  or  tima  may  be  varied,  jnst 
■ding  to  what  yon  are  curing.    To  join  edgen  of 


!i^,\<i:£aia.  IK 


To  join  edgOH  oi 
nnd  Plajn,  then 
in  aolntion  oF  P.tra 
H  for  dcyiii;  before 


.     _   {2i  I'hc  ink 

,ia,r  ink.    (3)  Tiio  roUor 
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into  31b.  at  hi 

■ti  will  niiie  it  of  the  mlour  of  brokcs  «tc«L  Kp  _ 
nc  into  it,  and  rnb  it  thiekl;  on  the  aton,  and  tha 
■tad  will  WTer  nut,  eTan  il  wet.  Whan  the  atova 
U  t«  ba  naed  kgmin,  tha  greean  mut  ba  w>ihed  oS 
with  hot  watei,  and   diied   befora  poUabing.— C. 

rasBlt]— Btert  Btav«i.— If  "Honiawifa"  will 
rati  hsr  tiiisht  Bteeli  am  with  naltad  nntton  met, 
knd  atterwarda  dnit  with  powdered  qnioklima  tied 
npin  a  Ut  of  ooane  umaliii,  aha  will  find  tbaakeQi 
quite  trM  from  nut. — Dii/rA. 


[SSSlft]— FbOtOKiapblo.— Tha  odI;  oame  I: 
whioh  the  dje  ii  known  ii  "  obirxHduie."  and  it 
not  aoU  in  ths  aheap  (or  packet  or  bottle)  torn 
The  tnakar  batoa  an  aaTartiaor  in  "  our«"  [mm 
tfhiaprafiti  IM  aoabt),  I  preaaToa  the  fclditor 
)  to  ear  (bat.  niter  iDquin 

a)  ehemiets'  Ani  stock-deal 

,   I   «*W  hia    advertifienieii-    ' 

tkoosh  he  gare  no  iiddreBB.  1 


tha7« 


witb  B 


S.E..    i&iiu 
far  Za.,  pot 


I3S81 

wfthdi 


,.„.  of  methylBted  _,._.., 

aOna.  of  "obrjMHdlne."  and  3ai,  of  good  ahellBc, 
aad  it  took  a  »sek  to  diasohe,  ihakiDg  occasiouaLly. 
Thiaoovared  0  aqnaie  feet  of  glais  with  two  caul?.— 
FiNiH  BnpioM. 

l3S8W.1~Damp  WaUa.— All  who  are  tronbled 
~  k  damp  inaide  walla  ahould  know  that  the  old 
ranedj  ia  the  beat  and  eReotaal— laminated  lead. 
If  it  eomea  oft,  t^p  it  again.— Mbchahical 
Stoker. 

f!t<K9i,] — Freaaore  of  Air. — The  atmoapheric 
at  Bea  level,  under  otdinarr  desreei  of 
ipaiatnre.  i>  It'Blb.  per  iqiiara  indi ;  the  baro- 
meter wonld  stand  at  SOin.  for  tba  preamre.  Id  joar 
■aeond  qaery,  for  the  greatigr  aimpliSoation  of  the 
calenladon,  we  will  aaBDme  that  ths  WBter-gaoge 
for  TB,1IOO  cnbie  feat  of  aii  i*  raqnired  inatead  of  tor 
76,000,  aa  the  tomn  amooot  ia  azaotlj  three  timee 
thaqoaotil;  whose  water-gauge  ia  gtrea.  3E.$00 
oqImo  teat  of  air  haa  a  water-gauge  of  -71in.— it 
would  be  neoeaaanr  to  cmploj  2*86  h..p.  to  prodnoe 
it.  Qnalitit7  ti  in  proportion  to  tha  enbe  of  the 
power,  ao  that  if  S-flE  h.-p.  ia  neoeatary  for  2^600 
oabio  faat  of  air,  ZT  times  that  harae- power  wonld  be 
nqmred  Ibr  76,600  cnbio  feet — that  ia,  7096  h-.p. 
wonld  ba  neoeaeary.  Thia  power  prodoosa  a  drag,  aa 
abown  bj  the  water-gange,  of  fl'Un.,  which  ia  aome- 
lUng  onormoQa.— T.  E.  J. 

[33822.1— Black  Dyeing.— The  following  recippfl 
are  from  "  Chumbera'a  Enojclopffiiia  :''-Comnw,i 
Bluck :  Take  31b.  BomBch.  ind  treat  with  hot  wiitur  ; 
Bteep  the  goodti  in  the  hot  decoction  for  eome  honrp, 
wring  ont.  wash  for  ten  minntcs  in  lime  valer,  nm! 
for  thirty  minntes  io  a  Holntion  of  21b.  rorpPraa. 
Waah  the  gooda  nell  in  cold  water,  aometioica  ro' 
peuting  the  treatmfnt  with  lime,  and  re-waahine' ; 
then  work  the  goods  for  thirty  mianlea  in  a  warm 
Bolntion  of  31b.  of  logwood,  and  Bfterwarda  with  2oz. 


QUEBIES. 


[33800.]— Faint  for  I.aiitema.--.Oan  any  one  teU 
me  of  a  mbititae  ICt  the  Japanned  preparathn  generally 


[38901.] -Smltb'a  DPork.— Will  uy  rtader  oblige 
ly  infonnlDg  u  what  illnatrated  or  other  booki  are  palk 
Uhed  on  anith'i  wcrk   in  geoenili  alio  farrioy  F— J. 

[S9eOI.:i-Baddle  of  Voa  ZoboTita.-Oan  yoa 
jlTe  ni  ■  akatch  and  dvoHption  at  the  double  IndUrabber 
■addle,  Inlated  by  air,  which  hem  the  hone  and  rider 
adoat  with  MM,  and  aaed  by  the  Hnngadan  Lleatmut, 
"'on  ZoboTtta,  in  hk  iwim  on  hoTHbaek  don  tho  Htbt 

hamea  t   Alio  Ua  weight  and  alia.— Hoaaavia. 

[S3M3.]— Compoains      Haohlne.— Vonld     Boae 

•—  ' "^B  (With  drawing  11  ponlble)  th« 

afworUngtbelype^onipoiiniiiod 
Died  in  the  Timfi  printiiw  office  P 


ilatei,  and  deaoribt  bow  tl 

6S3SIS.1— Boyal  Sohool  of  Winea.— • 
me  the  — '"' '-■-'■  "-  "-^ 


aobolanblpfl  to  tbiB  h1 


Lblpfl  to  UUB    K 

■cdiDlarahipi  tt 


1  which  tba  Bcii 


ea  when  a  boat  ie  mof  Ing  throngb  the 
nation  ho«r  to  make  aame,  ana  what 
tha  bottom  olearly  with  will  oblige— 


'"typw  dow  it  take  in.  and  hav'manj  diilarfl 
indi  01  type  are  tiled  In  that  offloe  P— A.  D. 
[38(>0i.]— BealnK   the   Bottom  of  tho   Sea.—' 
the  bottom  of  the 

depth  I  oould  He 

-mi  iT  i  Loea. 
[33SOS.]-Aro  of  C3irolO.-Will  Bome  one  kindly  giTS 
le  •  nile  to  find  tha  polnte  far  the  arc  at  oirole  by  ordi. 
latea  trob  a  cbord  line,  having  the  chord  and  Tenediine 
iTm,  10  that  1  can  nie  it  tor  nrildng  engine  beejDi,  Ao- P 

[S3W6.]— Model  Steamer.- 1  wlih  to  make  a  modal 
-tnmer,  wmnthlnK  like  the  Wfalta  Star  line  of  Teiiali  In 
■hape,  4ft.  to  4tt.  6ln.  long,  with  angina,  two  bollen,'  and 
' —  •— leli.    Kow  what!  want  to  know  ia  the  bnt  lort 

_-   to  make  the  hnll  of,  and  the  beat  wh  temake  it. 

What  width  and  how  deep  ihonUitheP  Bow,  and  ot 
what,  aie  the  eogioH  and  boilan  to  ba  inada,  or  wonld  It 
'  )  cheaper  to  hny  them  nady  made  t  It  lo,  where  &n  I 
it  them,  and  aboot  what  prioa  wonld  they  beP  They 
oat  be  9ied  gylinderg  and  not  oeeillatiag.  Tha  boilen 
want  flttSag.  M  far  aa  paaaiblB,  aaniB  ai  the  Urge  onea  ; 
fact  I  want  the  model  to  be  ai  pertect 

I   make  it.     Boagh  drawing!,    e ■-"- 

Qoid  greatly  help  and  oblige- ff . 
[Sasor.J-Chemioal.— Wonld  "Deghbort,"  or 
imepandent,  kindly  my  what  li  tha  proper  teol 

ime  and  nyoibolB  of  anlphuric  ether,  and  tram  

atoriaii  «n  it  be  beat  and  oheaput  pradnoed  t    Whi 


both  morning  and  ei 
thii  labject  wHl  g» 

rsaeisj  —  Toraiiut  crank  Slui 
"  J.  K.  P."  gita  me  a  llttla  iutmctian  hoi 
with  taralng  a  erank  ahalt  for  a  pnap  t  I 
bow  to  ton  the  baarlns  for  oonnectiag  i 
Mrer  aeen  one  turned.  We  have  a  good 
Utbe.  The  h<dght  tnm  top  of  eaddle  lo  a 
and  tha  crank  will  ba  12ln.  BtrcAe.  M  I  am 
ahaH  bars  to  ralia  the  hMdatooka.  A  roogfa  i 
ing  how  to  fix  the  ibatt  in  the  lathe  wonld  ^ 
— Isiiooa  TO  Liia>. 

[33»l7,j-BiirnlnB   SawdQat.— wm  i 

the  coal  Oi 

and  enable  me  to  but*  a  bright  Ore  witn  only 
portion  orooal.'-A.  W. 

[SS91B,7— Leather  Snotlon  Hone.— Cii 
tall  me  how  thii  ia  made  by  machinery  or  otl 
the  Ktlatioo  tor  coating  tlieeanraaP  I  meant! 
for  fire  ta^att,  hairing  a  ipiral  wire  iniide,  i 
Htc  pliea  «  eanTaa,  and  Anally  coroed  with 
bonnd  with  oopper  wire,- H.  W. 

[3»1S.1-Stae  of  Battery  for  Xleoti 
Inrn.-^onld  "  Sigma,"  or  bod»  other  arr 
kiudh  give  ma  tha  toUowing  informatual 
ehoqlB  be  the  dimenaioni  of  a  oarbon  or  cmee 
be  nied  with  a  tlno  plate  of  about  14in.  x  lOb 
tary  mad  for  electro-plating  or  metallnrgy  P  t 
nlphnHo  add  and  nitrie  aoid  the  beat  for  t 
ebmild  anlpbate  ot  copper  be  mbctitated  tor 
aoidp  a.  What  naaber  of  oella  afaonM  Inq 
poait  a  poond  of  oopper  from  two  qoarta  ot  ui 
tioa  of  the  tnlphate,  and  how  long  woold  it  tel 
it  neoesiary  to  nie  the  cjanide  ot  potaiiiiuB  w]ti 
tion  ot  the  Bait  P— OomiDii  Bnai. 

rs3B20.]— Derby  Oream  or  Fnmitnra 
—Can  any  inhicriber  kindly  gi 


y  of  the  hall,  I 


ired  to  Bll  a 

bility  of  the  gai,  bat  require   it   tc 

[^908.]— Conorete  Buildlnga.— 
obliged  to  any  ot  the  numerom  readera 
tor  parMcularfl  hb  la  nancrnte  bnildin?a, 

Donld  pat  np  bimeelf.    Q 
timai«  ol  prabablo  ooflt.— 
IS390S.  ]  -  M  odOTBtor  _. 


r  with  a  Bhed  or  le< 


of  aboot  one   poond  in  weight,  whU 

be  reqaired,  and  it  an  amalenr  aanid  nu 

ew  InatrnDtiona  wanid  greatiy  oblige— Cu 

„  gli^        [33922.1- Skeleton.— Will  any  gsologicil 

w<^-    ,  ,  on  p.  15,  VoL  1,  "  Pupolar  Educator,"  at  bi 

30  fMt  below  the  aeiih'i  larfaoe  P    Anypaitki 
^^  .   I  be  of  great  intereat  to  general  readets.— ^.  Sn 

iiKHltiio        [»3823.]-01roiilBr  Cog  'WlieelB.— Cki  i 

trically,   aa   ume   people    Bay   they  ca 
her?  Iithiitbetaotf— MbmbbbAiuijci 


dry^     MBtart:  Proceed  aa  before,  addioi 
fustic  with  the  logwood  ;  and  when  3  piati 

bnlii8QrbUck'ia"bt!iiDed.    Tho'a'Si'i'Jfra*'! 
for   101b.   weight  of  cotton  or  woollen  go 


I.  of 


UHANSWEBED  QUEBIES. 


rMiafid  finr  w — 

lgt&«HriK(IW,iK 
ttrftiOl 


Oft  Ma  Ar  (k*  t«a«ll  *f  Ottr  (WIowHWiiMhiiten. 


fratvni^,  aa  well  m 


aia  ■  claaa  —  lia.,  '  Delamere.' 
,linil  ■  uaitnneH,'  l.iau.  and  '  Mabarley ,'  t.aOO."  Ara 
hflie  the  three  which  were  bnUt  by  UoConnell,  with 

then  So.  373)  wu  In  the  lasa  Eiblbition'p    Were  they 
be  same  build,  or  hare  they  been  re-bnilt  in  pattern  Uke 
he  "  Bloomera  P"    What  li  the  original  data  ot  oonnmo- 
ioa,  and  where  do  they  ran  P-O.  N.  H. 
[33911.]— B.I! .B.    I.OOOS.— WiU  "0.  L.  P."  pleaM 

Sif  the  cylinderfl  are  ioilde  or  ont^de,  aa  his  reply,  p. 
,  does  oat  atate,  and  II  the  tnniing  is  Insids  or  cal- 


Inatloa  OdL  s; 
0.  and  D.  It.  1 
-      'Oniity,! 
JUohine, 


B^ss,37 


3U7t.  Adulteration  ot  Whiskey,  182. 

33470.  Trottinit  Ibchine.  433. 

SS178.  Eleetrioal  Indiqator,  181. 

SSISt.  Organ  Blopa.  483. 

33430.  Pabgonia.  483. 

SHe7.  Printing  on  Ohiss,  483. 

334M.  Hata  note.  483. 

33500.  CcmmnnlcatinB.  4J«. 
InjM 


SSSSS.    LtllaM 


Di  and  I      [33^]- 


:33M4.  ]— cheml  oals.- 


ifarmad  th 


lnsldesprlng.it  woold  add  an  Item  t« 


tor  tha  rMdars  ot  the 
treqoent-  '  '  " 
wbicb,  ] 


■pondaol 


I  who  inpply  Intonsatlon 
lliOBuio,  the  latter  are 

—  , la  aa  to  soma  parthnlar 

,  probably,  to  ttiow  who  miy  li  an  buigniAcant 
_  . . .  r,  or  aa  orerslght,  bat  lOr  those  BeaUng  Intarma- 
tlon  is  really  an  Important  tteaa  t  for  enmpla,  bi  giving 


[33BU.]— Iilme  Jnloa  or  Iilme  Orean.- 1 
to  thank  D.  Btrattaeam  tor  hii  reply  to  uy  pre 
qnery  aa  to  how  the  aboia  preparaUon  la  made.    I 

triedthr -^ '    - 

~~  rsdtatiladanot  mix  taorooa...,,  _...,......, 

three  lay«i. 


The  Ingndletil 

a  Uttle  OOBaoEo'to 
two  l^en  hare  bw 
ot  farther  reoeipta. 


whleh  Is  of  mnch  Intuit  to  the  writer  P—Aiii 
1.3392S.]— Bailding  Sooietiea.- 1  ihonl' 

there  are  a  very  great  number  of  snob  eodet 
local  papen  late^  contained  letten  from  ser 
oomplaiBing  that  thara  ware  too  many  ao 
alDrming  that  they  keep  up  the  pricee  ot  pi 
bubble  Bgure,  which  will  oanae  ooUapw  and 
day.  It  il  important  to  know  whether  this  oo 
happen,  nndar  any  circnmstanaea.  and  1  trait 
will  mterest  other  subsoriben.— Jib. 

fcThiQkness    and    'Weight 
pl    a !..__  mill" — 


ALTinour-pl  ate  .— 

plate  wonld  reelit  a  Uartini-l^DrT  riAe-faal 
range  P-CiPaua. 

[S3M7.1— Money  Lendera.— Can  any 
kindly  Inform  ma  the  niaclmam  interest  1 
lenders  can  legally  charge  on  different  seoorit 
(too  many)  nnprinotpled  lenden  not  only  get 
IntHeflt  from  their  Tictima,  bat  atao  take  p 
goods  (onder  bill  ot  sale)  at  the  shortait  wtie 
no  legal  remedy  P— Jib, 

[S392S.1— Mock  IToon.— A  cnrionB  pben 
witnessed  at  HaTerhill.  Saflolk.  on  the  moi 
""  ■    inst.,  iborUy^altar  the  eoUpM  ot  tba 

oT^ereela 


proof  Ste 


loded.    At  about  2a.i 


'ihibited  bi 
.ft*r  that  i 


a  poFUon.  with  tba  neult  th 


been  formed.  1  sbcnld  ce 


m  bis  pi 


ipondent  oblige  f  .-J.  T.  W. 
[33913.]- Railway  Brakee.- In  March  laetaretnrn 
line  haa.    Oan  any  one  gire  the  reenlt  P    Also  bow  is  a 

thcee  who  nndentand  it  tell  by  the  tabsi  what  each  one 
~  f    It  Bc,  please  enlighten  as,    1  saw  a  dispute  a  tew 

train  of  a  new  patent  wlU 
_  .  „  .  ..  ,.  lbs  and  Co.,  1877)  Mo.  1.343. 
the  S  p.m.  ei-LoDdon,  B.IS  n.Derby  lU.R.). 
>  II  true  that  no  more  Smiths  are  to  b*  Bttad  ap,  aa  the 
le  pipe  brake  Ii  to  run  bi  pbua  ot  K  f- PuaDsBB. 
[3»L4.1— Fvar   BUtoa.— Oan  any  ot 


abed.    Very  ahortly  atterwa 

—  -'iirbt  ot  the  moon,  at  jut  t] 

.  .  and  Tanbdied  ai  the  fint  had  done.  1 
appeared  at  aboot  2b.  lOai.  a.m.  Will  som 
kind  aa  to  fcrniah  me  with  aa  aiplaoation  id 
menonP — ViroHxir  Cobhjsh.  Debenbam,  Su 
[a3K9.]-To  "  OrBanon.''-!  am  aboa 
yoar  InitrarRnoni  lot  Tut  winter)  in  Ike  n 

.ad  sXbai 


oTa  Smith's  Tacnum  1 
one  pipe.  The  angine  wi 
the  Sain  l^-  ■ 


Bhouid  be  glad  U 


't2in 


wUI  t 


Wtshing  to  baT8  1   „  .    ..     _. 

than  yonr  dlaaulODa  P  3rd.  How  are  snb-bH 
aMoatedP  Kindly  tUostrate  and  state  it eite 
lowest  ootara  tor  tids  porposa  <aa  be  bosgk 
snsBdthem  mnelt.and  hamt  AIm  ia  Ot 
hama  sold  with,  and  indadad  Is,  ths  scat  i 
Are  the  keys  to  ban  soraws  in  tbn  as  la  ha 
4th.  In  nor  reply— pnga  SOS,  praseat  -ntamt 
yon  stal«t  "you  need  only  Ian  the  4fL  toId 
Iham  for  tha  Btt.  row."    Aal  am  bb   gaa 


10.  1878. 
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iH,  iliDnU  b*  plawa  tc 
ronld  gnToiogd  Ot.  mdi 
a«d,  Ukd  iroiil4  tb«j  «bDn 
irlj  nplj  will  oblif*— Ox 
— Bailwur   BiltukUon^ 

applf  (o  altbir  OiirUila 
t  ol  th*  alMd.    Will » 


to  know  what  orpjlap 


rOnwe 


I-iU« 


B  kind  •aburibar  ^ 
F— Wi  SrinuaoB.' 
— HsTOUTio   ] 

ir  tha  prrpwsUoB  of  maromio  4 

— OrreiT.— OonldanTOiu^Taplidii  dlnettoii- 
la  moTemanli  of  tlu  pluui  nnisd  tlu  ion  t — W. 

d  b/  lb.' 


—Copyhold!.— Would  "  Ln 
It,  kiDidj  eipUio  tha  fOUowii] 
tra  Iba  oapjooJd  tanurU  u< 


following  f 


. . — _,.,  tha  word!  "  to  wbom  tba  lord  ^. 

AT  bf  bii  uid   (tewud  dU  (rut  lablii 

rod,  Ao./'  an  oafd  Ld  tba  adoittuHa-    I4 

'— ^-'--'-)pjboldthrttb»kirilli»riiii»llj 

t  im  ntpjiiDia  ludi  of  hla  nuDor  f  Wbat  tb«i 

iin;Tof  tba  word"AalalD'*aaQMdiii  thiBaJmit- 

xa  tbe  lord  In  tUa  oaaa  aotullT  put  with  hi' 

nlain  ii  mar*  Migsoi?  orn  tba  «tat*  thv 

-Cbliiese  Sea  'Wesd  laiaal&si.— In  n 
Qhtr  of  Uw  HiacliuUr  Wttklfi  Timu  it  U 
a  w»di  u«  Krtad.  dried  Id  tha  ma.  Simply 
ator  thej  ^ield  a  dear  i;al*tjn*,  which  At  **  "* 
r^  quantiliea  into  Barope  aoder  tba  tu  .  .  _ 
Ai  1  HdaAioiiallT  art  iamriaji  prattj  luvel; 
li>:iibar  taU  me  if  thii  Obmeia  Itiagimit  ia  -  ' 

idieniH  mT  iddreaL- B.  B.  B. 
-Boat     Building.— asranl  utlolaa 
n  tbeae  eolnmni  iiAelr  on  thii  ■abject, 
ina;  oFflnt-bottomFd  DiWt.  "  Bukwdodln 


[33He.]— Oleaninc    liVaUi.— Wovld  0 

-J—,  kindly  tall  ma  tba  ptxipar  ■**-  '-  - 
uu-  »  naa  ll™  tr  -' —  "■-  -■■" 

lJetuitii-)d „„.„^    __., .,  . 

uid  mwwinr.  Will  anj  oocraapondant  kindly  inform  i 
how  to  ramon  lb*  MBEniltlaD  with  wUoh  tW  ■ 
■aalad,  and  alao  whatliar  it  woold  b«  necaaauy  to  raai 

f:s3B«B.]-Lawn  Teiiiila.-OMi  any  t«aa«r  lata 

-«  whatbir  it  te  poaaiUe  to  of^-' *  ' ^ 

.jBltabla  tor  ■  l*wa-t«tiHla  ooi 
tha  Rromid,  and  havinff  tham  vi 

[3SSie.]— Ff&e  Oompo-Tublnc.- 

1-lSla.  bonr    Wanted  foL  _ 
will  sot  do,-Wiiiiiii  Ooi. 


Ib  oftAD  ronffh. 
Oonld  any  inbaeribarglTaniabifonuUonliaw  copncaad; 
alao  whatkiDdof  lall  IifaOBldnea,Hidtbaaliar  Would 
It  ba  adTliabl*  to  uia  a  eaatra-board,  ai  I  bellara  with  thii 
thn  will  aail  on  a  wind  Tery  wall  t  1  ibould  wish  tha 
and>  to  be  t>al«i~ti(ht,  ao  tluti  It  oapaliad.  tha  auoe 
wonld  not  ijnk.  Any  information  on  the  abore,  and  tha 
prolxbb  ooat  of   bara  matariali,  will  inatly  obllga— 


bean  inrprimjd  at 


■   will   it 


sini;  it  tonobed  apon 
ippe&n  CO  ma  luat  aiLer  ratting  ont  tha  tara. 
•iitk  ll  u  plain  and  itraighttonnid  aa  bnild- 
ritomedboat.  I  intend  baUdinf  1  tnall  HlUne 
worked  uugla-haaded  1  a  modal,  on  tlie  icale 
tha  toot,  ol  a  Ka-boat  {witb  foil  UomI,  SBH. 
ill,  lOlt.  Sin.  baam.  Sft  Xn.  daap  amUibip« 
lie  to  keelmn.  I  propoaa  ligglng  W  «■  •  cut- 
dl  be  rery  ilad  of  Infiwmatiw  on  the  fallow. 
—It  tha  atyle  of  building  "  Baokwoodunan " 
B  iDitable  tor  u  imall  a  boat  t  Althonch  the 
I  a  i-nTter  and  a  good  aaa-boat,  wonld  that 
Wt.  Bin.  long  be  likely  '  "     " 

Dtrv-board  P~H.  Boawli 
-Potroloam.-Will  an. 

It  10,  undv  what  one 
What  ia  tha  Uw  rwnlatJi 
D  large  qnaatitiai  t—B.  W.  ' 
-Automatlo  Tenilon  In  Sewing  M«- 
:>h<juldbsEljidtoHeadeaariptionotcGiB.  It 
icbed  to  the  b«t  maohinu  of  Wlllooi  and 

F  work  withinit  adjofltmant  of  tha  taaiion.-.. 

-FlallinB  Spun  Tarn  and  other  Fuk- 

any  of  onr  englntarliiKcr  fltclng  friandi  obllfO 
lation  how  to  plait  tha  nnare  parking  (9,  16. 

ndiiijly,  I  beliera.   In   the   nary  t—Yovwc 

-mnora*  qneitloni.— l.  There  are  30,000 
Fair  paving  down  a  thaft  5x0;  after  paaaiiu' 
1  workinga.  and  over  tba  foniaca  it  aipaudi  IS 
\i  what  Telooity,  and  alao  what  qnantity,  will 
»ft.  indiamelat  P  I.  What  aiH  cd  airway  will 
to  paulO.OOQcDbiofeetatalcper  Einntewith 
waur  gaum  haid  roof  and  lak«  paramant  t—- 

■fiotary   Fmnp. — In  j 


•Str.!. 


Hilar  qneriea  am  to  hand,  ^a  maker  would 
iTartin,— Ed,] 

-  BulwB7  Bncina  DrlTan.  —  Oonld 
or  any  other  reader,  aay  if  it  wonM  be  poa- 
liita  of  the  namea  and  addnHSi  of  tha  railway 
be  different  ayatemtf  Are  thneany  trade  or 
adMlHotwhon  nobliiti  night  be  obtained  F 

ElaatricEngtne.- Wouldaomaot  "onre" 

me  tba  nerwuary  inetmotiDna  for  the  'wn- 

,  perfnu*  apiay  t    II  poaaible,  plaue  gire  a 
1  oblige- D.  flruTnixKH,  Med.  Stud. 
Olldlng  Ii«athBr.— Oan  any  one  of  your 
saden  infona  na  how  to  gild  baall  laather 
oua,  B  that  it  anil  keep  itaKikinTf    "T-  — 


asSLl-Bepalrtni  I-eaky  Water  Pillow.- 

reavatar  pillow  whiahtenkeiian  any  fallow-reader 

peele  e9.  Would  be  lary  t 
rwlpa  1  alao  wonld  be  glad 
oraclu  in  indkanblHr  flakibla 


[nSM.!— OM-Air  Snflnei.— Some  yaan  ago  I  hv 

at  the  Dnblln  tntrmatiaaiil  Eiblbition  a  imall  engine  at 
work,  the  mottre  power  of  which  wat  gaa  and  air  mixed 
hi  dn«  ptoportioDa,  iiid  exploded  by  tba  aleotrio  epark. 
It  waa  nry  oompaat,almaat Miaeleae,  and appeind tedo 
iti  work  lerr  eOeieotlr.  Perbi«a  tome  of  yoor  rMdera 
Boqnaintad  with  nth  mattara  wonld  kindly  pay  wluther 

anglaea  of  the  kind  ara  xtm  mad*.    They  appeared  • 

admirably  •daptwllor  the ' -^T^-. 

Ing  on  the  oontrol  of  balli 


[S3957.1— CnttinB  Spirkl  Oroovea  tn  Amorleia 
Twist   Drilla.- 1  ebonld  feel  obllied  If  any  nador 

tba  Amerlom  twiet  driiS!' Alto 'til*  moT'"'*' "*  ™ 


[S3Sfi6.]— Stkinini  White  S^awan  <ni  >  Orim> 
DD  Carpet.— Ii  It  poaalbta  to  itatn  white  llowara  on  a 
oirpat  the  lama  oolonr  u  tha  eaipet  P    Wonld  It 
.._,.,__,_...___,.  . with  orimion  dyer 


look  imndin  if  I  painted  aaoh  flower 
I  wait  to  do  It  witbont  taking  tha  carpet  np.  Do  not 
mind  making  the  boardi  orinuoa  nndtraeath.- Honuo*. 
[SNW.l— Small  Spfral  HevolTlnc  Cntter.— Is 
eloek.tprbg  (nlDolent^  tmpatod  and  hard  enoncb  to 
keep  a  eharp  adgo,  or  man  I  bara  ipaeial  bladea  made  at 
BbalBsld  r— Qua  Din. 

[3ae«0.]  —  »Ilniag.  — Wonld  any  miner  tnUt  the 
fouowing  problem  for  ma  P  I  bare  a  downhiQ  80  yardi, 
dip.  1  la  S :  wonld  like  to  draw  two  tnbi,  walgbing  aaoh 
ISowt.,  tnblnjlndad,  wltbapODy.  I  hare  a  dram  m. 
ffin,,  aid  wonld  like  to  know  what  ilie  ton  ihonld  be, 

_         and  bow  biot  And,  to  bare  luflMent  power  to  owoonio 

^hanktnT  lor  any  iunta  and    aay  80  or  100  tone.     Skatoh  wonld  muoh  oblige,  with 
to  know  what  will  lapair    Pn"P  attaahad.— Tooao  Micbijiic. 
toWng.-X.  [S3981.]— Torpodoea.-Oan  any  oornapondent  tell 

[338M.]-BattOry  Power. -To  Mb.  W.  J.  Uncia- '  P»  <^  "J  goo*  book;  pnbllthod  recently  on  torpsdoo.  and 
[a.-llaay  thankt  for  your  kind  aniwer.    I  am  abaid    tiTpeda  watfareF-it.  B.  W, 

ha™  "gone  wroag,"  and  It  It  a  great  pity,  foe  to  do        [3Sge>.]-FoUshing  Paste—Hy  broOwF.  i«bo 
hat  I  want  wonld  be  tba  laiing  of  time  and '•>""- *"    > v..- ...ZirrT?  . ..  „__..,.__.!_...., 


I,  whUM  llTing  in  ti. 

oaite  for  deanl^  bnue,  and  Harili'i 
navlnfgfl"  '-  "^  ^- 


im'e  poUebiaff 
'  pawtar,  bnc 


it  bow  to  BO  tirapara  it  tl 
agh.  I  And  that  wherarai 
the  ^d  broure  tame  of 


^bere  [Tgreue  in 
i  dirty  T^rdlgrit 


?PMm  of  the  Neek.— Thit  it  known, 
■sUtina  aa  "  lortioollit,"  dan  any  reade 
nliaMa  ioformatiaa  aa  to  the  pcwklity  c 


"  tortiooUit." 
9   dUtreeaiag  aiiiasat  t  • 


The  Fytbsgoreui  Theorem.  — Will 
readare  plaaia  ittmoBetiate  the  ^bagorean 
BDparpoiltioB— 1 


^a^^bagorean 
10  ocaopy  the  ipaoe  of 


it  baiit  the  wires,  and  the  battery  la 
It  with,  to  try  and  Bnd  ont  ftr  mytetf 
I  am  troabhng  yon  with.— WonuhBi 

[3395S.;j-MaKnetlilni[.— I  bare  a  lain.  hanw.ihoa 
nign^t,  and  want  to  aagBftlae  two  u  t^  |ln.  bar 
naiinitt,  whieh  hare  been  reeeiTed  from  ifnghinit  with  ao 
ittle  maaneUim  In  theu  that  tlisy  wonM  not  lift  aaah 
ither.  Bow  ihoUd  I  proeeadF  I  bare  tried  mbbing 
'.hem  Bgaiut  the  large  magnet  In  areiy  coBoelTalile  wu 
»t  wTtbont  sfleot.  II  the  Uln.  borM-aboe  magneTia 
jinifflrieat,  how  sboald  I  prcoead  to  magnetlae  Oism  with 
>  hatlsry  P  How  moob  wire  ahonld  be  wonnd  on  them  t 
(trength  of  hatUry,  Ae.  t—O.  8.  J.  (ladk  ) 

[33SM.}— RailwayHfle-poeti.— Oanaoyofthena. 
lera  of  tha  EvausH  HncBAaic  giie  ma  aaylBfomiatlan 
is  to  the  mila-poataon  the  foUowiM  railways  :—N.  BriUth 
laUway— Oarliale  to  Bdinborgh,  Sdinborih  to  aiaanw 
Id  Berwick  to  Bdiobnrgh  ;  llidlaad  BaUway-Trnt  bi 
..,1.1..   w^u  w_ V-...-   ._  o.,!^!,,   K^,, 


tattern  Bailway— York  to  B«nrick  T  WMt  ] 


-London 

--m-wkkt 

which  the  poita  ar 


tide  of  tha  line  oi  

ihs  pointa  from  whioh  they  oo 
rWH.!— FUninc     Haoblne— Wonld 
—- ■— ,Hndly»(rt1nft- -" 


mote  coantry  plaoe  wbm 

heiteipeelad  to  do  the  aa 

_.  bae  tried  eeTeralreoelpts,antI  hat  made  one  that  ell 
Tory  well,  bnt  goat  dnll  very  toon  attar.    Thli  to  him 


.    1.  How  a 

gbtintb „, 

na  in  the  third  itaga.    If  I  paia  fairly  In  tbeea 

nbjaoti,  (hall  I  b«  likely  to  obtain  tha  royal  axUbltian  f 
11  nrt,  what  is  tbe  beat  adyioa  yoor  oorreapondants  can 
'glf«  Bar  3.  What  hooka  m|st  I  ntd  foe  adnocad  in 
pnetioa)  plane  and  aolld  gaomaHn,  tbeoraUcal  meahaaka. 
•ppliad  msehanioa.  nology,  and  Tagat^ils  phyriology  f 
Alao  ler  hoootin  In  phyaloirnv^.— A  Bciut«i  BrnnxaT. 
[aOSLI— aonci  of  Btrda.— A  work  oo  tbs  aonge  o' 
HiOi  and  otharaoinali,  as  related  to  hnman  amilOiand 
aa  fnmtiblng  a  bails  tor  a  theory  of  malady,  baa  oronpM 
me  twa  yean.  The  ohlst  hnpadimant  u  tba  hick  of 
reootded  obeertatlona.  I  thoold  bo  moat  grateM  It  aona 
of  yoar  racdart  wonld  kindly  aadit  ms  la  any  of  tbeae 
wayt,  Tli.  1—1.  Refaraaea  to  books.  Ao.,  containing  nnjM 
ot  blrdi  and  other  animali  in  mnstokl  notation,  S. 
Resslts  of  obaemtlon*  on  Urd  or  other  hwis.  S.  Ia 
there  BoUced  witb  any  freqnanoylnthawsougaUisoeGnr. 
ranee  ot  any  fnndaBtntal  intemls  ot  hnman  mule- as 
the  Dotara,  fifth,  fonrth,  and  tUrdf  i.  (A  qnsitlon  only 
acemingly  irralerant.)  If  tinging  in  tbe  tare  has  erec 
bappsaed  to  jow  rcadan,  baTS  aay  ot  the  fnndaauatat 
lotarralt  abore  nuationcd  been  obaernd  between  tha 
mlante  tonaP  i.  Any  iatonnatlon  that  may  aaaar  as 
bearing  on  then  entajeola.  All  oontribntiona  will  be 
rledgnd.- Xsaos  Oubi,  MS,  Waahii«toa.n.,  Baa 


D,  U.S.A. 


[SSMS-I-Badlometer.- 

ipianatlon  can  be  glTon  of 


little  time. 


■honld  Ilka  to  aik  what 


a  In  the  ordinary  dlroolioB 


tS99M.]— tnematatlon  o 


:  Ttlei  and  Cement. — 
>r,  oooAAiBg  of  eaeanatio 
whole  iiwnitotiOD  b  fre- 
B  oaota  of  tbia  t  DoM  » 
1*  otBMiir  la  then  any 
eaoer-L.S,E. 
[89087.]— IHaaotvfnK  Gold.— I  want  to  dlw^ro  lox. 
of  pategoM  In  tbo  malkit  qaantlty  poadUe  of  aqna 
ragu.  Wonld  HMMef  onr  chomladitaden  kindly  lofortn 
-1  tbs  inanttt?,  a^  in  what  proportkio  tb«  acUb  ihonld 
_.  mixed,  M  it  it  abaolataly  necaeaary  that  the  whole  ot 

»M  gold  Ihonld  betaken  not  II 

It,  hot  to  DM  tha  whole  ot  It  together.— Ds  Taau. 

CS3M8.] -Cryolite  and  BnteUte.- Woald  woe  nt 
onr  minaralogitts  kindly  laform  me  whan  cryolite  and 

— _ii. . i..j.,._, ipoeitlonP  A'       ■ 

>arta.-I>i 

[S3969.]— Tron  in  Sm±— Wonld  aomaotonrnadns 
pl«ta  aay  it  there  ii  an  eaiy  wayofteiUiutarironlnthe 
ordinary  lUnr  land  obtained  from  tha  Renob  ogatts? 
Alto  pleaie  lay  in  what  form  tbe  iron  pnaants  Itelf  la 
tbliand  other  Mudiot  laiidr- Da  Viaaa. 


irapared.  aUI,  at  tbe  « 

tnre  orotherwiae 

[33071,]— Buper  Heater.— Win  m 
teU  me  of  loiae  way  ol  imper  hoatintf  ,....».  „ 
Theiteaa  ismppUed  tr 


ifiar  It  laaiee  tba  bolier.  with  aa  little  expanse  la 
lible.  If  any  epedal  heater  It  made  Itbcn.V&.\w^'<«uSi>. 
-ged  toaqy  oneln  a.^HEifn^anmA'^..  'Viikk-aiiMiib&i. 
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I  Exousi  HuHi 


alcr  llhutemticMii  c 
to  qiflM,  u' 


■  aldi  of  th*  piper  onir,  ud  put  diwr- 

HiBta  pleoiB  of  papv.    2.  Fnt 

1  kimrariDB  qnvia  put  tli* 

In  of  tha  oDMiM  to  wEloh  tb« 

... .   >.  Ko  oharge  ii  mate  for  luartiBf  MtM*. 

qwrhi.Br  rniHia.  i.  Ouiiiimiilri  liiHwi,  or  qjuria*,  or 
npBaa  u*  not  Iniirlad.  S.  Ho  qiMrtJon  oAliuciar  (dne*- 
tloB  at  MlaiilUB  InfcimMtlMi  li  (imnnd  thraBjih  Hm 
poftp  A-  LattBH  KDt  to  ooRQipoiidnitL  ludcr  ootw  to 
fc«  Mitm,  «n  uattiximiti  i  asd  tha  usih  o<  ogrra- 


8.  T*TLOm,— B«.  y.  Oarra.— Mln  AUmu— H.  PnUt.— 
Q.  TdImul— Nsw  Bubaoribar.— K.  ¥ard— R.  Gannie. 
— T.  Twlor.— V,  Oomiih.— A.  H.  Batman  and  Oo,— 
Oal.  tUnnrinir.— Obemicaa  Btadsnt.— R.  W.  Rnaaell. 
— Lath^.— W.  a.  T.— T.  K,  J.— Diisr.— A.  B.  Dao- 
ca(t«r. — As  Old  LitaniT  HUL— F.  J.  Nallui.— Cnm. 
— Anliant.— 8.  P.  W.— Jamn  Adami.— Antisodaa.— 
D.  Uitwood.— a.  B.  B,— E.  B.  Fsnuan,— W.  A.  0.— 
IL  amlth.— J.  E.  nerd.—Flum  Bm^-J.  F.  £.— 
I.  R.  Wairaiu-D.  D,  Rwtmoiid.- J.  Fnaadaa.-B.W.  A, 
— D.  Etarnla.-'ZlniM.  —  SanpiBl.  —  KoKKMrtrian.— A. 
PalBwr.— r.  a.  Hawka.— B.  P.  <}.— A.  S.  Woodward.— 
Thwlrthini.— 0.    Luk.— WUlMden.— Bmu.-Q.   B.— 


SmMbml      ._ 

BttakwiU.— EatneL  — Onpnla.— Ugraoo.— W.  J.  B.— 
Jade— W.  Babba.— A  Goloiiiit.— 'nvrdna.— Jaipar.— 
J.  AlnaadwBnlth.- AOoutaatRaadtr.- A.akABB. 


A.H.  (ItcandOBC 
fa  OBbr  cawtbla  o 
■laiialiiae.>-ai^ 


wbobknoottta*: 


1  Ui  adn.  OB  front  sags.) 

aad  Boiraa,  Pondluj.)— 

I  of  Uma  to  tmatila  th*  aoiTHpoiidaDt 

* «nipha  «f«  writtai  ^  paople 

t  uooDB  of  vliat  thar  an  mKuig 


««^rtB 


'■itng  miptonu 

dncfar  i^^ac  ta  a  mUd  diydbBata  moU  idlara  too.) 
— Ou>PanBa.  (TbaoiilrallMitBalmMdf  woald  lieta 
ataam  Itaa  anltlDia,  mum  tliaDi,  and  n^aala  than  In 
a  naw  book  with  fraah  Baata.)~r.  Uobbill.  (We  tsit 
landi  danbt  tha  ]fnBbmtas^  <it  worUiv  roar  ob^ 
bonto  ocaitrlTaoDB.  Tr;  It  lint,  and  than  Irt  na  haar 
framTonanlii.}- 8.  K.  (At  Qnrti.  Bt.  BarthaloBWw'a, 
Mau  of  thsimtluiapttalB.  Iban la DODadal  faoa. 
dwnr  Oa  tnatiHBt  iAtb«dlaaaaa.HV' B^  Bolton. 
(Thaaki  ha  jam  Und  appndatioD  t  wa  hara  thoo^t, 


nmaOaiaa,  of  adopttna  Toor  anmatloiL  bot  jBdciw 
W  put  lanlta  whaa  wa  enbliihadtlM  iBdMa  acpai^olj 
t  woald  maat  tba  uproDatkni  of  but  a  mlwniu  of  oar 

■     -      •    a.W.B.  r    —   ■  "'  - 


.)— aW.B.  (Otot'l"  Tot-Book,"  biLimi. 

I,  pnbUahsd  V  lABgman  and  Oo.\~l£.  d. 

dtona  that  M  know  o(.)-V.H.B.  (Tha  wtTe  wlU,  ot 
OdtUM,  alalB,  oalaai  tbo  paUc?  I>  aaavaod  to  tha  gb ter. 
For  inatnoUou  to  maka  oatoakei  aea  p.  089,  Vol. 
ZXn.  i  and  pp.  U,  »,  101,  Ua,  MS,  tSI.  asd  S8S,  VoL 
XZHLV-W.W.  WalBtar.  (Wale^  Saiea,  Lockwood 
•sd  Od.  I  •imd  tot  a  MtaloOTa,  and  Mlaot  Xb»  toluuiaa 
■     ■     -  —       ■     na  for  soh  mb- 

noonld  hope  to 
ittataanrknowladgaworthpoaaeaaliHt.— BUDD.  (There 
ta  DO  iBah  book,  and  do  amataar  oooM  hcgw  to  laani 


at  ba  addr«>aed  to  J.  PuBca,  OopthlU  Booh,  Badford. 


Thia  problsn  <i  pnbUahed  in  "  Chaai 


SoLimoN  n 


W.  J.  Jobta. 
.KMB  raoeiTOd  wKh 
I.  P.  T.— Thankt  lot  notloa. 


thaaki  bom  J.  W,  B.  and  H 


QraftiDK  the  Tomato  on  ths  Bittor  SwMt.— 

^'he  eip«nmpiits  whiob   hATa  been  made  in  this 

coiiQtry  by  Mr.  Mbw  nci  by  Mr.  AJeiaoder  Dean 

vrltb  rrfennce  to  the  grating  of  the  tomato  on  to 

the  Utter-Bw«et  (SalUDUm  Dnleomara)  are  DO  doobt 

within  the  reiwIlectiaD  of  lome  of  oar  naden.     H. 

Oarriare  baa  been  rcpentiig  Mma  of  thaae  experi- 

mente  in  Paria,  and  nitli  the  ranlt  of  oMuDing 

raBvlar  bashes  2  meters  Kid  mora  in  haishi  (aearty 

Tft.).     Two  Bnah  pluDtg  plaoad  in  pote  in  a  green- 

honae  rontinssd  to  irmw  aU  the  winter,  and  wvs 

,ta\  oat  in  tboopenniriB  thebeginninEof  June. 

of  thiipliiiilHbaa  now  (tmd  of  Jul j)  a  ripo  Fruit, 

liat  a  plant  (rearnill;  oonaidcnd  as  an  anQnal 

.  been  cDnvertEd  into  n  wood;  perennial,  not  the 

leaat  carionB   ot  the  msaj  eariona  pbnwincna  con- 

■  d  with  KTaftini;.     Tb»  Rome  HorticoU  ot  Aag. 

orBnthority  for  tho  atatement  nbova  made.— 

Gnrdeners-  Chroniclti. 
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RAILWAY  BRAKE  TRIALS. 

railway  world   and   the  travelling 
blic  are  certainly  indebted  to  the 
and  Brighton  Railway  Company  for 
mer  in  which  thev  have  regarded  the 
aestion,  and  the  facilities  they  have 
I    Capt.  Douglas  Galton   and  Mr. 
f  house  in  carrying  out  their  elabo- 
les  of  experiments.    Alr^idy  a  mass 
Me  data  has  been  accumulated— 
which  formed  the  subject  matter 
beresting  paper  read  by  Capt.  Galton 
lecting  of  the  British  Association, 
respondent,  "  O.E.S.,"  has,  however, 
p  that  branch  of  the  subject,  and 
d    not   further    refer    to    it    here. 
•  series  of  experiments  was  made 
22nd  and  23rd  of  August,  in  the 
J  of  Mr.  Calcraft  and  Major  Marin- 
1    some    valuable   knowl^ge    was 
as  to   the  action  of    brakes.    In- 
much  is  now  known  that  it  becomes 
)n  whether  some  pressure  should  not 
?ht  to  bear  upon  railway  companies 
lape,  first  of  all,  of  public  opinion, 
travellers,  as   a   rule,  may   not 
ind  the  technical  details  of  the  dif- 
stems  of  brakes,  nor  appreciate  the 
es  under  which  some  of  the  com- 
ibour,  but  they  at  least  comprehend 
difference  between  a  souna  and  an 
principle.     The  directors  of  some 
ting  possibly  on  the  advice  of  their 
8,  jperhaps  on  the  representations 
cads  of  the  spending  department, 
en  a  course  diametrically  opposed 
ecommended  hj  the  most  competent, 
disinterested,  judges,  and  there  is 
1  suspicion  that  they  have  taken  a 
p.    If  it  were  not  for  the  serious 
f  the  question,  the  remarks  of  the 
a  of  the  Great  Northern  at  the 
general  meeting  would  be   highly 
for  their  naivete  and  simplicity, 
readers    are    aware,     the    Smith 
brake  is  applied  to  a  considerable 
)f  the  stock  of  that  company,  and, 
ay  ti-ust  the  reports  that  reach  us, 
what  was  preaicted  does  happen 
a-lly.    A  letter  recently  written  by 
?er  has  created  so  much  alarm  that 
•man  was  obliged  to  notice  it  in  his 
In  the  Smith  vacuum  brake  the 
re  applied  to  the  wheels  by  creating 
n  in  the  pipes  and  bags  of  the 
s,  and  it  is  obvious  that  if  any 
ises  during  the  interval  between 
cation  and  the  next  attempt,  un- 
Iriver  is  made  aware  of  the  fact, 
is  in  great  danger,  because  it  is 
DutroL    It  has  been  pointed  out  in 
umns  and  elsewhere  that  unless 
ins  of  indicating  the  state  of  the 
3  at  any  moment  can  be  devised,  a 
brake  of  the  kind  described  may 
the  cause  of  a  so-called  accident. 
,  a  vacuum  brake  should  be  so 
that  the  blocks  are  kept  off  the 
i\j  so  long  as  the  apparatus  is  in 
>rder — in  other  words,  the  vacuum 
e  constant,  and    the   brakes    be 
y  destroying  the  vacuum.  Whether 
lese   conditions    sufficient   power 
obtained  is  another  matter — at  any 
principle  would  be  sound.    On  a 
LSVIL-NO.  702. 


recent  occasion,  when  a  Great  Northern 
train  arrived  at  Hollowav,  the  vacuum 
brake,  according  to  the  chairman  of  the 
company,  was  £>und  to  be  unworkable; 
"  but,"  said  he,  *'  we  endeavour  to  meet  all 
this  by  certain  printed  directions,  which 
are  in  the  hands  of  every  engine-driver. 
By  those  directions  they  are  compelled  or 
ordered  to  try  the  brakes  continually  during 
the  journey,  to  see  if  they  are  in  working 

order The   directions  are  all  in 

print.    I  have  them  here,  and,  therefore,  I 
nope  that  this  alarming  state  of  things,  in 
consequence  of  the  brake  failure,  will  never 
in  practice  occur  again."    We  are  almost 
inclined  to  think  that  the  "  reporter  "  is  to 
blame  again ;  but,  we  would  ask,  do  those 
who  are  really  responsible  for  the  manage- 
ment of  the  traffic  accept  the  chairman's 
explanation  as  a  true  statement  of  their 
method  of  working  the  trains?      We  will 
say  nothing  of  the  vast  difference  between 
"  compelling  and  ordering  "  the  drivers  to 
try  their  brakes,  but  we  must  ask  what  is 
meant  by  the  word  "  continually"  ?    We 
will  take  it  to  mean  "  at  intei*vals,*'  and  then 
follows  the  question  cui  bono  ?    To  try  such 
a  brake  and  to  find  it  in  order  is  simply 
proof  that  it  was  not  defective  at  the  time 
it  was  tried ;  it  is  no  proof  that  it  is  in 
good  order  at  an^r  moment  after  the  trial 
The  very  application  that  was  to  test  the 
condition  of  the  apparatus  may  produce 
some  derangement  that  will  destroy  the 
efficiency  of  the  brake,  and  before  the  defect 
is  discovered  the  fatal  emergency  may  arrive. 
The  chairman's  remark  that  **  the  directions 
are  all  in  print,"  and  therefore  he  hoped 
the    "alarming  state    of   things"    would 
never   occur  again,  must  have  been  heard 
with  astonishment  by  even  the  most  un- 
technical  shareholder,  for  he  would  natu- 
rally argue  that  if  a  brake  is  so  untrust- 
worthy that  it  must  be  continually  tried, 
no  "  printed  directions  "  will  in  any  way 
improve  it.    He  will  thus  be  brought  face 
to  face  with  the  fact  that  his  directors  are 
adopting  a  course  that  is  practically  con- 
demned by  the  apologies  of  their  chairman. 
To  turn,  however,  to  the  practical  part 
of  our  subject,  the  experiments  recently 
made  on  the  Brighton  line  show  that,  for 
the  proper  control  of    trains  rannin?  -  at 
hi^h  sp€^s,  a  brake-block  pressure  of  about 
205  per  cent,  of  the  weight  on  the  wheels 
must    be    available,    iivith    an    automatic 
arrangement  for  reducing  the  pressure  as 
the  speed  diminishes.    It  is  also  essential 
that   the   pressure   can  be     immediately 
applied  with  the  maximum  force,  for  the 
saving  of  even  a  second  at  the  commence- 
ment of  a  stop  is  of  great  importance.    In 
many  of  the  recent  experiments  the  van 
was  detached  by  a  slip  coupling,  the  brake 
being  applied  automatically  at  the  moment 
of    separation.    As  nearly  as  possible,  a 
uniform  speed  of  50  miles  an  hour  was 
attained  in  all  experiments  intended  for  the 
purpose  of  comparison,  but  other  experi- 
ments were  made  under  varying  conditions 
of  speed,  pressure  on  blocks,  and  state  of 
rails.    From  a  speed  of  60  miles,  with  a 
maximum  pressure  of  200  per  cent,  on  the 
brake-blocks,  a  stop  was  made  in  11)  sees, 
after  rnnninG^  189  yards,  and  in  a  dmiLsur 
experiment  the  time  required  was  only  11 
sees,  and  a  distance  of  185  yards.  Skidding 
was  prevented  by   the  pressure-reducing 
valve  designed  by  Mr.   Westinghouse,  but 
in  those  cases  where  skidding  was  allowed 
to  take  place,  the  distance  run  was  much 
further,  especially  if  the  skidding  occurred 
at  the  beginning  of  the  stop.    In  one  case 
a  stop  was  made  from  50  mues  per  hour  in 
119  yards,  and  occupied  10}  sees.,  the  result 
mainly  of  the  fact  that  the  brake-block 
pressure  exceeded  200  per  cent.,  and  was 
rapidly   redi^ed  to  suit  the  decrease  in 
speed.    The  effect  of  pressure  is  well  seen 
in  a  series  of  three  experiments  made  at  a 
speed  of  50  piiles  :— 


Pressure. 

75  per  cent. 

50 

30 


i> 


19 


Distance. 

255  yards. 

300 

520 


>» 


» 


Time. 

18i  sees. 

24 

44i 


99 


99 


In  another  series  the  effect  of  bringing 
the    maximum   force  to   bear   after   the 
lapse    of    two     or    more     seconds     was 
tried,  and   the  result   was   as   expected, 
skidding  beinff  produced  towards  the  end  of 
the  stop,  which  was  thereby  prolonged.  The 
pressure  employed  in  thiB  series  was  a 
maximum  of  l2d  per  cent.,  and  in  the  first 
experiment  half  of  it  was  appUed  in  28ecs., 
and  the  full  force  in  Ssecs.,  the  stop  being 
ma4e  in  180yds.  and  I5}secs.  In  the  second 
case  half  force  was  appUed  in  5secs.,  full  in 
lOsecs.,  the  distance  run  being  215yds.,  and 
the  time  15secs.    The  discrepancy  in  the 
time  of  these  two  stops  is  accounted  for  by 
the  fact  that  skiddii^T  took  place  earlier  in 
the  first  instance.    In  the  third  case  half 
force  was  applied  in  8secs.,  full  in  15Becs., 
the  distance  run  being  288yds.,  and  the  time 
18secs.    In  the  last  trial  of  the  series  the 
half  force  was  not  attained  until  lOsecs., 
and  full  in  20Bec8.,  the  result  being  that  the 
distance  run  was  334yd8.,   and  the  time 
20isecs.    It  will  be  seen  from  the  figures^e 
have  ^ven  that "  time  "  is  an  element  of  the 
question  that  may  be  eliminated  altogether, 
as  it  is  no  guide  whatever  to  the  emciency 
of  a  brake ;  and  as  distance  run  -is  practi- 
cally the  only  important  consideration  in 
actual  working,  the  question  resolves  itself 
into  which  brake  can  stop   a  train  in  the 
shortest  distance.    It  could  be  onlv  in  vei*y 
exceptional  circumstances  that   the   time 
element  would  be  of  importance  in  avoiding 
a  disaster,  and,  as  a  rule,  if  a  train  can  be 
stopped  in  a  given  distance  it  matters  little 
whether  20  or  200secs.  are  occupied  to  effect 
the  stop,  so  long  as  the  distance  is  not 
exceedea.    The  only  "  time  "  that  is  worth 
studying  is  that  occupied  in  bringing  the 
pressure    to    bear    on    the    wheels,    for 
these    experiments    show    that   a    brake 
applied  instantljr  with    a  moderate  force 
is     more    effective     than    a     brake     of 
twice  the  power,  when  some  10  or  15secs. 
are  required  to  bring  the  power  to  bear. 
At   one    time   it   was    thought   that   the 
sudden  application  of  immense  force  to  the 
wheels  was  a  source  of  danger,  but  these 
expeiiments  show    that,  so  long    as   the 
blocks  are  applied  with  equal  force  to  all 
the  wheels,  no  risk  is  run.    The  friction 
between  the  blocks  and  the  wheels  under 
different  conditions    of  sui'face,    and  the 
effect  of  wet  rails  and  sand  upon  the  rails, 
were  also  tested  by  experiment,  but  the 
differences  obtainea  cannot  be  given  with 
accuracy   until   the    tables    are   properly 
worked  out.    In  another  series  of  trials  the 
effects  of  smaller  brake- blocks  were  noted. 
If  a  smaller  block  is  used  under  the  same 
sroBB  pressure,  the  pressure  per  so.  in.  will 
be  increased  proportionately,  ana  it  was 
found  to  increase   so  considerably  that  a 
pressure  which  would  not  skid  the  wheels 
with  ordinary  blocks  at  50  miles  an  hour, 
was  sufficient  to  skid  them  at  60  miles  with 
the  smaller  blocks — about    one-third   the 
size.    We  should  mention  that  the  whole 
of  the  apparatus  in  the  experimental  van 
has  worked  admirably,  and  with  the  checks 
and  precautions  taken  to  insure  accuracy, 
there  is  reason  to  believe  that  the  records 
are  absolutely  correct.    If  so,  we  have  not 
only  a  valuable  mass  of  data  bearing  on  the 
braike  question,  but  some  mechanical  doc- 
trines will   need    revision — ^notably   that 
relating  to  friction.    We  await  the  publica- 
tion of  Capt.  Gulton's  report  with  some- 
thing nearly  akin  to  impatience,  although 
we  believe  he  is  endeavouring  to  induce 
other  railway  companies  to  give  him  the 
opportunity  of  testing  the  various  brake 
systems  on  the  principles  laid  down  from  a 
consideration  of  tha  t^hqJJo^  ^2^;x«&Ss:Ti   ^3^^- 
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what  the  ultimate  verdict  will  be,  and  those 
who  have  accnscd  the  advocates  of  the 
Westinfi^honse  brake  of  a  want  of  dis- 
interestedness will  find  that  thcj  have 
made  a  mistake  as  great  as  that  of  the  com- 
panies who  have  adopted  brakes  which 
require  continually  testing  to  ascertain  if 
they  are  in  order. 


REVIEWS. 

Sketches  for  Cottages,  Ac,  By  R.  Nobman 
Shaw,  R.A.  Drawn  by  Matjbice  B. 
Adams,  A.B.I.B.A.  London:  W.  H. 
Lascelles. 

DESIGNED  primarily  to  illustrate  the 
facilities  aJO^orded  for  cheap  building 
by  a  new  concrete-slab  system  introduced 
by  Mr.  W.  H.  Lascelles,  the  well-known 
builder  of  Bunhill-row,  this  unostenta- 
tiously-named  treatise  has  a  value  far 
above  its  avowed  purpose.  The  buildings 
illustrated,  which  comprise  working  men's 
cottages,  middle-class  cottac^e-residences, 
vilbge  dubs,  mission  churches,  and  the 
like,  are,  without  exception,  conceived  in  a 
pure  and  interesting  style  of  architecture, 
and  considerable  attention  has  been  paid  te 
the  plans.  We  are  constantly  receiving 
queries  from  correspondents  of  all  classes 
who  are  anxious  to  build,  but  are  equally 
anxious  to  avoid  the  abominations  perpe- 
trated by  too  many  so-called  architects  in 
the  way  of  "  ornamental  villas,"  while  un- 
willing to  content  themselves  with  the  bald 
conceptions  of  the  ordinary  house-builder. 
In  this  volume  of  sketehes  the  working 
man  who  wants  to  build  a  cottage,  the 
middle-class  resident  desirous  of  erecting 
his  own  hous3,  and  the  country  gentleman 
or  luidowner  on  the  look  out  &r  designs 
which  shall  really  accommodate  his  tenants 
and  workmen,  and  adorn  his  estate,  will 
find  all  they  want. 

Local  Taxatioti  and  the  Rating  of  Machin^y. 
By  T.  F.  Hedlky.  London:  Knight 
and  Go. 

Local  taxation  has  ever  been  a  sore  point, 
especially  in  those  parishes  where  the  rates 
are  double  and  treble  those  of  possibly  an 
adjoining  district  or  union.  The  present 
work,  though  nominally  dealing  with  the 
rating  of  macliinery,  opens  out  the  wide 
question  of  what  in,  and  what  is  not,  rateable 
property.  From  1783  to  1866  machinery 
was  uniformly  held  by  the  superior  courts 
to  be  rateable,  but  on  the  5th  of  June,  1867, 
the  Court  of  Queen's  Bench  held  that 
looms,  &c.,  in  a  silk-mill  were  not  rateable. 
On  the  24th  of  January  in  the  present 
year,  however,  the  High  Court  of  Justice, 
Queen's  Bench  Division,  held  that  the 
machines  employed  by  a  shipbuilder,  were 
rateable,  thus  leaving  the  overseers  of 
parishes  in  considerable  perplexity  as  to 
what  machinery  they  may,  and  what  they 
may  not,  rate  for  the  relief  of  the  poor. 
The  book  before  us  is  a  "report"  on  the 
rating  of  machinery,  with  all  the  decided 
cases  thereon,  including  the  short-hand 
writer's  notes  of  the  special  case,  arguments, 
and  judgment  in  Laing  v.  Overseers  of 
Bishopwearmouth.  It  has  been  carefully 
compile  d,  and  is  prefaced  by  a  letter  to  the 
President  of  the  Local  Grovernment  Board, 
Mr.  Hedley  holding  that  the  land  is  unduly 
taxed  because  manufactories,  mines,  &c., 
are  imder- rated.  There  is  no  doubt  that 
in  many  parts  of  the  country  railways, 
manufactories,  and  mines  are  considerably 
under-rated,  but  the  evil  is  not  confined  to 
them,  and  is  only  part  and  parcel  of  the 
want  of  system  that  characterises  the 
working  of  assessment  committees.  Mr. 
Hedley  gives  an  instance  of  a  colliery  rented 
at  £3,000  and  rated  at  onlv  £497.  The 
overseers  admitted  that  they  knew  the  rent, 
but  as  "  they  were  servants  of  the  colliery  " 
thcj-  could  not  alter  the  rate  I    Tliis  book 


will  be  useful  to  those  who  seek  informa- 
tion upon  rateable  property. 

A  Handbook  on  Grold  and  Stiver,    By  An 
Indian  Official.  London :  Longmans. 

This  work  is  entitled  a  handbook  on  gold 
and  silver,  but,  in  order  to  obtain  a  notion 
of  the  contents,  we  must  understand  the 
title  in  its  very  broadest  sense,  for  "  gold 
and  silver"  are  here  synonymous  with 
trade  and  commerce.  The  silver  Question 
is  dealt  with,  as  is  also  the  cause  oi  the  de- 
pression of  trade,  the  writer  stating  his 
opinions  and  giving  his  reasons  for  them 
in  such  a  way  as  to  render  his  book  profitable 
reading.  The  "Indian  Official  speaks 
warmly  against  the  policy  tliat  has  induced 
English  ciipitalists  to  lend  their  money 
abroad — ^to  lend  freely  "  the  capital  which 
should  have  cherished  agriculture  and  in- 
dustry at  home,  but  which  abroad  has 
made  England  powerless  to  obtain  a  general 
disarmament."  The  remedies  proposed  are, 
first,  to  demonetise  silver  in  India;  secondly, 
to  regain  command  over  foreign  markets, 
by  increasing  the  efficiency  of  British 
labour  through  a  resolute  unfiinching  sup- 

Sression  of  drunkenness,  by  invigorating 
British  agriculture  through  the  free  apph- 
cation  of  capital  to  the  land,  and  by  thereby 
enlarging  the  home  market  for  British 
manufactures,  and  consequently  enabling 
the  manufacturer  to  sell  abroad  more 
cheaply  than  now.  The  writer  alludes  to  the 
opimons  of  Lord  Leicester  and  the  Earl  of 
Derby  that  the  unstinted  application  of 
capital  to  the  land  would  nearly  double  its 
produce — a  fact  amply  demonstrated  by, 
amongst  others,  Mr.  Mechi  and  Mr.  G.  Hope 
— and  he  points  out  that  the  objection 
raised  against  the  outlay  of  capital  on  cer- 
tain soils  is  not  of  much  account,  because 
those  districts  are  best  adapted  for  applying 
the  lessons  taught  us  by  France.  The 
application  of  labour  to  land  is  the  appli- 
cation of  capital,  and  the  peasant  pro- 
prietors ef  France,  together  with  the  solid 
position  of  the  Bank  of  France,  and  the 
ease  with  which  the  great  indemnity  was 
raised,  all  testify  to  the  value  of  the  system. 
The  book  deserves. a  much  more  lengthy 
review  than  we  can  give  it  here,  but  if  we 
succeed  in  calling  the  attention  of  political 
economists,  financiers,  and  statesmen  to  its 
pages,  which  contain  a  vast  amount  of 
valuable  statistics,  we  shall  have  done  our 
part. 

The  Home  of  Life.    "By  Mrs.  F.  Fenwtck 
Miller.    London :  Chatto  and  Windus. 

Tnis  is  a  popular  handbook  of  human 
physiology  sufficiently  full  of  "  science  "  to 
make  it  a  textbook  for  schools  and  classes, 
and  yet  attractive  enough  to  engage  the 
attention  of  the  genei-al  public.  Mrs. 
Miller  believes  that  physiology  and  hygiene 
should  be  treated  together;  she  thinks 
that  every  person,  especially  every  woman, 
ought  to  have  some  knowledge  of  physio- 
logy, and  in  teaching  it  she  endeavours  to 
show  the  bearing  of  the  science  upon  daily 
life  and  personal  health.  The  descriptions 
of  the  various  organs  of  the  body  and  the 
explanations  of  their  functions  are  given 
in  clear  and  simple  language,  and  are 
illustrated  by,  in  most  cases,  excellent  wood 
engravings.  The  statments  made  by  Mrs. 
Miller  appear,  as  a  rule,  to  have  been  ob- 
tained from  the  standard  authorities,  but 
here  and  there  we  find  some  that  a  care- 
ful writer  would  either  qualify  or  omit. 
For  instance,  we  find  in  the  chapter  on 
food,  an  illustration  of  the  measle-worm  of 
the  pig,  which  is  said  to  produce  ta])e-worm 
in  the  human  subject  when  the  eggs  ai'c 
eaten.  The  measle-worm  is  the  "  scolex," 
and  is  two  stages  from  the  ogg.  On  the 
same  page  we  are  told  that  John  the  Bap- 
tist subsisted  on  the  "fruits  of  th(i  earth," 
although  it  is  generally  conceded  that  the 
locusts  mentioned  were  pounded  spocimons 


of  Gryllus,  n6t  the  carob-bean  or  Ceratonia. 
Too  much  stress  is  laid  on  the  old  nodons 
as  to  the  special  value  of  nitrogen,  for 
there  is  much  reason  to  believe  that  the 
non-nitrogenous  portions  of  food  contribate, 
as  well  as  the  nitrogenous,  to  the  |Mrodac- 
tion  of  muscular  force.  On  page  76,  Mn. 
Miller  states  that  charcoal  "  has  the  power 
of  cleansing  impure  water,  and  <^  turning 
hard  water  into  soft;"  that  claret  wine 
contains  **  scarcely  any  '*  alcohol ;  and  on 
page  155  the  mammalia  are  defined  aa 
**  animals  which  have /our  linUts  and  suckle 
their  young."  These  defects  are,  howerer, 
small  blots  on  a  little  book  that  will,  we 
hope,  be  widely  read  by  those  for  whom  i( 
is  intended. 

TJie  Theory  of  Bound,  By  JoHir  Willux 
Stbutt,  Babon  Batleigh.  M.A.,FAS. 
London:  Macmillanand  Co. 

This  is  the  second  volume  of  Lord  Bty- 
leigh's  elaborate  treatise  on  the  theory  of 
sound,  in  which  the  various  pi'oblemi  are 
examined  in  a  manner  that  delights  the 
mathematician  but  frightens  away  ordinaiy 
students.    To  master  the  subject,  however, 
the  latter  must  read  Lord  Bayleigh's  book 
— the  best  of  its  kind  in  the  "Rnglicli  lan- 
guage.     The   present    yolnnie   treats  d 
aerial  vibrations,  vibrations  in  tubes,  the 
theory  of  resonators,  spherical  sheets  d 
air,  with  chapters  on  special  problems,  and 
general  equations.    Throughout  the  work, 
in  between  the  pages  of  formula),  are  manj 
interesting  notes ;   as,  for  instance,  where 
Lord  Bayleigh  differs  from  the  Astronomer 
Royal  as  to  the  cause  of  the  phenomena 
of  the  Whispering-gallery  at   St.  Paid's. 
The  effect  has  been  ascribed  to  refleotkm 
from  the  surface  of  the  dome  overhead,  and 
is  to  be  observed  at  a  point  diametrically 
opposite  to  the  source  of  the  sounds.  Lord 
Kayleigh  finds  that  the  abnormal  loudness 
with  which  a  whisper  is  heard  is  not  con- 
fined to  the  position  diametrically  opposite 
the  whisperer,  and  therefore  does  not  de- 
pend upon  the  symmetry  of  the  dome.  Hie 
whisper  seems  to  creep  round  the  galloj 
horizontally,   not    necessarily   along  the 
shorter  arc,  but  rather  along  that  arc  to 
which  the  whisperer  faces.    That  is  a  con- 
sequence of  the  very  unequal  audibilitj  of 
a  whisper  in  front  of  and  behind  the  speaker 
— a   phenomenon    which    may   easuy  be 
observed  in  the  open  air.     A  part  ot  the 
observed  effect  is,  in  the  case  of  a  nearly 
spherical  dome  like  that  of  St.  Paul's,  pro- 
bably due  to  symmetry,  but  the  greater 
part  seems  referable  simply  to  the  concant; 
of  the  walls — sound  having  a  tendency  to 
"  cling  "  to  a  concave  surface.    There  are 
many  pages  in  which  similarly  interesting 
facts  are  mentioned,  and  it  is  to  be  hoped 
that  their  occurrence  will  induce  the  stu- 
dent to  master  the  formula;  which,  after  all, 
are  the  most  valuable  portion  of  the  wori[, 
because  they  are  the  mathematical  demon- 
strations of  the  truth  of  the  theory. 

Flowers:  their  Origin,  Shapes,  Perfmncf, 
and  Colofirs.  By  J.  E.  Tayi/)B,  PhD^ 
P.L.S.,  F.G.S.  London :  Hardwicke  and 
Bogue. 
The  author  of  this  work  has  endeavoured 
to  place  before  that  portion  of  the  intelli- 
gent public  who  have  the  desire,  but  neither 
the  time  nor  opportunity  to  make  them- 
selves acquainted  with  natural  science, 
the  chanuing  and  sugtjestive  results  of 
modern  botanical  investigation.  That  is  a 
very  laudable  endeavour,  and  Mr.  Taylor 
has  done  his  work  fairly  welL  Unfor- 
tunately he  has  relied  too  much  on  old 
books  for  his  information,  and  consequently 
has  not  kept  his  ideas  up  to  the  latert 
accepted  theories  on  the  sciences  whidi 
this  book  is  made  to  embrace.  Mr.  Taylor's 
bolder-visioned  conf  i-ores  are  told  they  moBt 
pardon  him  if  he  refuses  to  admit  of  "  sach 
designs  without  a  designer,"  as  if  someone 
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a  liook  to  while  away  a  tedious 


lad  specially  asked  him  to  hcliGve  in  bucIi 
an  absurditj.  Butwhj  docs  thciiiithor  tell 
Tis  that  wlii to  or  light- yoUow  flowers  nau ally 
open  at  ni^ht,  and  eub»cqueiitlj  correct  it  to 
"  night-blooming  plaatB  arc  mostly  white"? 
And  why  docs  he  affirm  that  white  flowers 
liaTe  the  greatest  avenige  of  sweet-smelling 
ones  P  Night- flowering  plants  may  usually 
be  distingnished,  says  Mr.  Taylor,  by  the 
clear  white  flowers  they  bear — their  white- 
ness bciug  intendi^d  toattractthe  attention 
ol  night-flying  insects.  Bnt,  apart  from 
tho  fact  that  many  whit«  flowers  clusu  at 
ni}{bt,  while  thoueiLnds  of  coloured  ones  are 
op«m,  anil  thnt  white  flowers  Ciin  acarcely 
claim  to  be  favoured  above  their  coloured 
siaters  in  the  way  of  pcrfum'.',  why  do<-s 
not  onr  author  cipLiiii  the  reason  that  mothe 
fly  at  night  and  require  white,  and  at  the 
game  time  powemilly-Gcented  flowers  P 
Ferhnpa  a  little  deeper  study  of  natural 
eeleetiou  and  the  surviml  of  the  fittest 
wonld  explain  the  phenomena  in  a  more 
■atasfactory  manner.  The  book  is  abun- 
dantly illustrated  with  woodcntij  that  have 
done  dnty  before,  aonie  of  which  have  been 
inaerted  for  no  apparent  reason,  except  to 
fortn  pictures,  and  eight  plates  of  coloured 
representations  chicSy  ot  wild  flowers. 
^I%ere  is  mncb  interesting  matter  in  the 
book,  as  there  eoiild  not  ^il  to  be,  seeing 
that  Darwin,  Wallace,  Lubbock  and  otters 
hare  snpplied  the  facts,  but  it  is  loosely 
pnt  tc«ether,  and  consequently,  ia  Bo:<rcely 
more  tiiaii  a'     '  '      '  '  '  "' 

bour. 

Ctded  Cypnu,  by  John  Joseph  Lake 
(Effingham  Wilson),  is  a  useful^  little 
broelinre,  ^vin^  an  account  of  our  new 
possCMion,  ita  history,  condition,  products, 
and  prospects.  We  have  received  from  the 
United  States  GommiRsion  of  Fish  and 
Fisberiea  the  third  and  fourth  volnmea 
of  the  report  of  Spencer  F.  Baird,  con- 
taining many  interesting  papers  on  fish 
and  fisheriea  ia  dJCcront  parts  of  the 
world,  and  an  enormous  mass  of  infor- 
mation conoemine  the  United  States 
fisheries.  From  SCr.  S.  C.  Chu-mberlin, 
chief  geolo^at,  we  have  tho  swond  volume 
of  tlie  Qeologij  of  WUeoann,  ocoompanied  by 
an  tilas  of  maps.  The  style  in  which  these 
are  turned  out  is  worthy  of  the  matter  they 
ocmtain.  Tho  determination  to  make  the 
surrey  and  %o  publiah  the  results  is  credit- 
able to  the  sagacity  of  tho  Senate  and 
Assembly  of  Wisconsin,  and  the  manner  in 
which  it  nas  been  done  reflects  credit  on 
the  seologists  en;^'aged  in  the  work.  Lor:o- 
mottvoEMine  IVitriii^,  by  Michael  Reynolds 
(Oroeby  Lockwood  and  Co.),  ia  the  third 
edition  of  the  manual  we  noticed  at  length 
on  it*  first  appearance.  Uach  additional 
infonnation  is  given  in  this  edition,  espe- 
cially in  the  "  Key  "  to  the  locomotive,  ao 
that  a  still  greater  demand  may  be  expected 
for  a  work  that  will  become  a  recognised 
text-book  for  drivers.  ElemenU  of  Deacrip- 
Hvt  OeomOrg,  by  J.  B.  Millar,  B.E.  (Mac- 
millan  and  Co.).  is  well  adapted  for  begin- 
liers,  and  is,  at  the  same  time,  comprehen- 
sive enough  for  those  who  have  advanced 
beyond  the  threshold  of  the  subject.  TAe 
Boad-matter't  Ainttanland  8eetion-mtuter'» 
Oiude,  by  W.  S,  Huntingdon,  revised  by 
Oharles  I^timer  (^Railroad  Oiuetla  Office, 
New  York),  is  a  nseful  book  on  railroad 
work,  BO  far  as  relates  to  permanent  way  in 
America.  The  DittribTition  of  Rain  Over  the 
BriHtk  ItUs,  by  Q.  J.  Symons  (SUnford)  is 
tiie  now  well-known  annual  mass  of  records 
compiled  by  Mr.  Symons.  A  Sandhooh  of 
Practical  TeUgraphy,  by  R.  S.  Cnlley  (Long- 
mans), is  the  seventh  edition  of  a  standard 
text-book  of  the  subject  upon  which  it 
treats.  It  hag  been  revised  and  enlarged 
np  to  date,  oporations  it  has  undergone  so 
freqnenUy  that  one  can  judge  of  the  pro- 
greu  of  the  telegraph  by  the  number  ot  the 
«ditioa  of  Hr.  Galley's  book. 


Wo  have  also  received  Treatise  on  Milh 
aiul  JlfiHiPOT-t,  by  Sir  W.  Fairbaim,  fourth 
edition  (Lougmansi;  Sapphwent  to  Ure'e 
Dictionary,  by  Robert  Hunt  (Longmans) ; 
iUckanieal  DenlUtry,  by  C.  Hunter  (Crosby 
Lockwood);  The  Bulb  Garden,  by  Samuel 
Wood(UrosbyLockwood) ;  Tables  of  Cvrvei, 
hy  Alei.  Bcazeley  (Crosby  Lookwood),  con- 
stating of  cards  in  ibcase;  Saliitwd  Drunken- 
neaa  and  Jneane  DruiJcarda,  by  J.  C  Buck- 
nill,  M.D.  (MacmiJhin) ;  Handbook  of  Patent 
Law,  by  W.  P.  Thompson  (Stevena) ;  New- 
port and  Cardi^  aa  Shipping  Port*,  speechea 
by  J.  G.  Parkinson  and  others  (Newport; 
Mullock) !  EUincalB  of  Ckemietry.  by  W.  A. 
Miller,  sixth  edition  (Longmans)  ;  The 
Govemiw}  Principles  of  the  Elemtnt$ — "  Ori- 
'jinnl  Beeeareh" — by  Herbert  Maason  (11, 
Bedford-street,  Bed  ford -square,  W.C)  ; 
DireetioHi  for  Tuningaiid  Rerpdaiing  Mason 
and  HavtUiCf  Cabinet  Organs,  by  O.  Spans- 
wick  (Metzler);  some  of  which  wfil  be 
noticed  at  greater  length  at  a  fature 
oppurt  unity. 


THE  OBaAN:  A  COHPBSHENSITE 
TREATISE  ON  ITS  ICANVFACTURE, 
PBOCITRAL,  AND  LODaUENT.* 

Br  JOHK   WXTBON    WlRMAK, 

Atadatt  of  lilt  Calif  tj  Orgn-aiMM,  Lniait. 

PART    I.-GEMERAL    TREATMENT    IK 
MANUFACTURE. 


when    funds    are    limited,   stop  at  Qam.   Q^ 
borrowing  from  Choir  below  that  note. 

Z.  5.  That  when  tfaera  are,  as  before.  Great, 
Swell,  and  Choir,  but  funda  I«)i  restricted, 
Swell  may  go  to  bottom  ;  bnt  money  wonld  be 
better  employed  in  provision  of  anall  Solo  to 
Gaxa.  Q,  of  conrae  not  powerful  enough  for  it( 
entry  to  cause  an  unpleasant  bteak. 

[21.a.]G.  That  where  there  are  Qreat,  Swells 
and  Choir,  and  fundi  are  not  limited.  Swell 
may  well  go  to  C  C.  But  even  here  author 
would  prefer  the  Ujing  out  the  extra  money 
on  a  rather  larger  Soto  to  Oam.  Q  and  Pnen- 
Qiatic  to  Groat  and  Cuaplera,  taking  care  that 
alt  other  Claviers  be  ample  in  power  and 
Uegister. 

b,  7.  That  where  there  are  Great,  Swell,  and 
Solo,  but  no  Choir,  the  Swell  shonld,  unlese 
funds  be  really  limited,  go  thzongh,  for  other- 
wise Suppleme'ntation  ot  Fed.  will  be  poor. 

C.  8.  That  in  Pour-Man.  Instrumanta  of  the 
cheapest  kind  the  Swell  may  well  borrow  from 
Choir  below  Qam.  G,  taking  care  that  Solo  be 
nut  loud  enough  to  cause  at  its  entry  an  un- 
pleasant break.    {Ibid,  No.  5  and  G). 

d.  9.  That  as  soon  as  the  Solo  receives  ita 
full  and  proper  power  and  development  tho 
Swell  should  go  to  C  C,  to  assist  in  covering  the 
break  of  the  former  and  preventing  too  great 
a  falling  off  below  Gam.  G  in  the  Full  Organ. 
Bven  here,  however,  the  whole  of  the  Swell 
Slopa  need  not  go  through. 

e.  See  more  full;  in  SpxcifiCATioss  (own 
Depart.) 

f.  We  have  now  to  consider  the  actual  EzltiU 
to  which  Pbiuabt  Bobbowiho  is,  if  at  all,  per- 
minible. 

g.  It  will  have  been  already  seen  in  the 
Examples  (22, 1  to  v.)  in  bow  very  extended  a 
manner  and  by  what  eminent  names  this  more 
important  aubdivision  of  the  expedient  of 
Borrowing  haa  l>een  retiorted  to ;  entire  Begistera 
and  in  some  cases  almost  entire  Ctavieni,  in 
both  instancee  often  of  the  greatest  importance, 
having  been  thus  obtained. 

h.  In  spite  of  tlie  great  weight  and  oxcel- 
lenoe  of  some  of  the  Names  here  presented,  and 
in  respect  tor  which  the  author  bega  to  say  he 
yields  to  no  man,  yet  in  this  matter  it  wilt 
perhaps  be  as  well  for  him  to  state,  without 
further  circninlocution,  his  settled  opinion  that 
they  were  here  totally  and  radically  mittakea 
(so  far  as  leall;  answerable,  but  the  instances 
ahow  that  in  many  cases  the  Builder  was  not  a 


!  free  agent).  What  can  bethe  ttorrowing  of  an 
entire  Clavier,  or  the  entire  Chorus  of  a  Swell 
or  Pedale,  or  the  Swell  Beedi,  or  the  chief  Flue 
Slops  of  the  Pedate,  or  the  whole  of  a  Manual 
betow  Ten.  F — and  from  departments  which,  in 
the  very  natnre  of  things,  caaiwt  supply  tliem 
properly — but  a  great  and  deplorable  mistake 
and  sham?  Tbepouertotal  cannot  benefit  one 
lota ;  and  the  occasional  effects  prodaciUe  by  the 
various  expedients  are  almost,  if  not  entirely, 
couterbatanced  by  the  extra  work  involved,  the 
additional  chance  in  many  cases  of  cypherings 

otherdefecta  from  elaboration  of  me<»ianisn ; 

,  as  an  alternative,  the  risk  of  Pipes  being  out 
of  tune,  or  insufBcient  in  power  from  loss  of  wind 
by  grooving.  It  is  only  right  to  add  that  the 
well-kaown  Builders  instanced  in  connection 
with  the  Dirmingham  Organ  have,  tinea  that 
time,  seemed  to  show  themsetvea  among  those 
leatf  willing  to  provide  their  Instmmenta  with 
these  artificial  additions. 

1.  I  will  now  finally  Indicate  the  only  ways  is 
which,  as  I  think.  Primary -Irarrowing  may  be, 
aa  a  rule,  really  commended. 

j,  1.  Oa  the  XoKual.  In  caiea  where  fnnda. 
are  vei?  limited  it  may  be  permissible  to  obtain 
a  certain  proportion  ot  the  Stops  thus,  bnt  only 


.   specif  c 


a  shonld  tlieee  borrowings  be-' 


from  one  Manual  to  anether, 

i.  2.  On  the  P«dala.  Tliis  is  the  only  Depart- 
ment or  Section  in  whioh  Primary  Borrowiaa 
has  real  value,  chiefly  owing  to  the  size  and 
costliness  ot  the  Pipes  and  the  circnmstanoe 
that,  generatly.  only  one  note  is  down  at  a  time. 

1.  FullExampleaandDirectionswillbegiveB 
in  Method  (next). 

•  •  MsTHon. 

m.  It  is  now  necessary  to  say  a  little  about 
the  actual  Method  or  Structure  emptoyed  in 
obtaining  the  desired  Borrow :  the  Borrowing- 
from  one  Clavier  to  another,  although  it  has 
been  hitherto  placed  Bnt,  is  treated  uere  last 
l>ecauae,  in  author's  estimation,  as  a  rule  the 
least  advisable. 

n.  It  ia  only  required  here  to  go  into  two 
methods — vis.,  borrowing  by  Wind  and  botrow* 
ing  by  Action, 

•  BoKKOWDia  VBOU  SUII  C1.AVIIS, 

0.  Borrowing  by  Wind  is,  as  ita  name  impocte,. 
provldingadditionalsuitoble  Channels,  Groove*,. 
or  Tubes  tor  tiie  borrowed  Stop ;  and  the  simplest 
and  only  method  that  the  author  would  here 
recommend  is  that  ot  Blank  or  Dummy  Slider 
leading  into  Grooves  or  other  channels  slanted 
or  skewed  so  as  to  reach  the  desired  Pipes.  Thus 
supposing  It  wiahed  to  l)orrow  a  Double  Open 
Diap.  the  Stop  selected  wonld,  ot  course,  be  the 
smaller  of  the  two  Open  Diaps.,  or  Viola  or 
other  similar  Stop  if  only  one  Open  Diap.  pre- 
sent; thesectionot  Upper-board  wouldcontain 
two  Sliders  in  usual  way,  exoept  that  the  one  for 
the  Double  need  not  be  of  greater  width  than 
sufficient  to  hold  amply  large  hoUi,  the  other 
for  the  Open  Diap.  will  be  aa  usual:  the 
Borrowing  cannot,of  courae.  commence  till  Ten. 
C  is  reached,  then  a  Conveyance  will  run  from 
the  Ten  C.  hole  in  the  Daub.  Diap.  Slide  to  the  - 
C  C  Open  Diap.  in  front,  and  so  on  till  all  the 
Show  Pipes  have  l>een  thns  treated :  the  reet 
will,  obviously,  come  regularly.  If  the  distance-' 
between  the  two  Sliders,  and  also  the  apace  from- 
Hole  to  Hole  (that  is,  from  groove  to  groove- 

the  Sonndboard),  tw  large  enongb.  little  diS. 
ilty  will  t>e  experienced,  as  the  whole  of  the 
akew  grooves  can  run  direct  from  hole  to  hole, 
ot  course  lying  parallel  aide  by  aide  thronglioiiL 
But  excepting  on  the  Pedale  this  will  lanly  b» 
the  case,  wad  the  best  metliod  in  general  wOl 
be  to  groove  halt  and  coaveyanoe  half  (sm 

next.)  The  best  mat«riat  tor  latter  will  bian 
_  _  cartridge-paper  (I  am  not  including  theae 
running  to  npea  already  oonvevanced — theae 
are  always  of  metal),  not  only  for  cbcapasee, 
bnt  beoause  they  will  then  admit  of  betoc  firmly 
glued  at  ends,  so  as  to  be  qoito  wind-ti^t. 

Inui    „ 
obaerve  thefollowing:- 

^.  1.  The  Soundboard  grooves  mnst  be  a 
jutBcient  distance  apart.  2.  The  Slides  must 
be  a  sufficient  distanoe  apart.  3.  The  upper- 
board  must  be  thick  enough — aay,  at  least  1^ 
pricked— to  hold  a  good  deep  Channel,  aatV* 
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be  used,  bot  it  mnit  b«  very  mand,  aod  vorked 
witJi  A  sharp  tool ;  use  an  nnder  Veneer— gene- 
niOj  of  mah^any — and  do  KTooving  from  be- 
nwtl).  4.  The  iig-tai[  of  the  two  Slides  i 
'  mart  often  be  terened,  m  that  the  two  rows  of  | 
holu  nearest  each  other  will  be  in  communi- ' 
cation.  Thia  is  ncaosiary  when  half  are 
grooved,  and  halt  convejanced ;  when  all  are 
grooved  it  ii  of  no  oonseqnence ;  when  all  are  I 
eoBvejonced  it  shonld  not  be  done,  the  zift- 
tag  of  both  beinK  in  each  oaee  best  alike. 

p.  p.  It  will  be  nndentood  that  by  halt- , 
grooTsd  and  half-con veya  need  is  meant,  as ' 
already  nid,  that  the  two  innei  rons  of  Holes 
—that  is,  the  row  (in  each  Slider)  that  is 
nearest  the  other  Slider  involved  in  the  Bor.  ; 
rowing — shall  be  connected  by  noovin^,  and  ' 
the  two  outer  rows  of  Holes  then  nnited  by  , 
conveyanoe-pipe,  thus  spanning  or  bridging  | 
over  the  gToovings.  G.  As  there  is  no  neight  ' 
on  the  Dammy-slidec,  Arch-springs  (tie  Dtparl.  | 
of  Soukdboabm)  most  be  ased  with  the 
Screws!  where  the  Dummy  has  a  Bass  com- 
pleting portion,  Springs  are  of  coarse  disoon- 
tinned  uiere.  6.  Holes  in  Dummy  Slide  and 
Groovee  or  Conveyances  most  themselves  all 
be  extra  lar^  to  prevent  Battening  by  the 
additional  wind-friction. 

q.  It  will  be  obvious  that  Borrowing  by  Wind 
is  much  favonred  by  a  short  and  deep  Sound- 1 
board  rather  than  a  lonif  and  nactow  one ;  and 
that  it  is  demanded  that  the  order  of  notes  be 
alternate— that  is,  either  the  largeet  or  small- 
est in  centre — for,  if  semitonally,  the  octave 
note  will  be  too  far  off. 

r.  In  Borrowing  by  Action  there  is  not,  ot 
coarse,  any  additional  groovineat  all  involved. 
^liuis,  snpposiiiK  a  Harmonic  Flnte  of  8ft.  to 
possess  a  separate  Pallet,  it  will  be  easy  to 
have  two  sete  of  Action  to  it,  one  giving  it  as 
the  6ft.  Stop  and  one  as  the  octave  abore  : 
«aah  Action  and  its  Enob  wHl  have  commani- 
oation  with  the  Slider  (this  latter  will  here 
be  only  required  tor  Composition-action),  so 
titber  knob  will  move  the  Slider  j  but  to  prevent 
the  latter  always  pnshing  out  both  knobs,  they 
w9I  only  draw  the  Slldn,  the  latter  being  re- ', 
turned  by  a  spring  on  b«ng  released  by  poshing 
in  kuiA.  ThoB  the  single  rank  of  Pipes  will  give 
-rither  an  8ft.  or  a  4ft.  or  both  at  pleasure ;  but 
it  will  be  manifest  that  the  Action  Is  a  formid- 
able affair  for  so  comparatively  small  a  result. 
No  example  of  thia  exact  treatment  is  known 

a.  It  willbenow  well  jnsttocompare  the  two 
Treatments.  The  first  or  Wind  method  has  the 
advantage  of  not  adding  any  Action,  therefore 
of  not  increasing  the  liability  ot  the  Instrument 
to  stick,  cipher,  or  fail  in  performance;  at 
aame  time  it  risks  a  throwing  out  of  tune  by 
channels  being  incommensuiate,  and  this  risk 
wHl  bo  mnch  increased  if  Soundboard  be 
crowded.  On  the  Pedale  there  is,  generally, 
better  room.  The  wind  method  is,  ot  coarse, 
n«f  recommended  for  Beads. 

t.  It  most  be  remembered  that,  though  the 
hting  in  tune  is  risked,  the  Iviung  itulf  is  sim- 
plified, for  the  tuner  will  always  tune  each 
'Stop  by  the  Slider  under  it,  and  any  flattening 
by  groove  when  speaking  as  another  Stop  must 
b«  aaxpUd.  Bemember  also  that,  if  additional 
n>aoe  between  the  Eanks  be  involved,  yet  that 
tluB  undoubtedly  helps  the  volume  of  tone,  par. 
ticnlarly  inside  a    Swell-box   (see  Depart,   of 

GlNIBAL  AsKANaBMINT). 

n.  The  advantages  ot  the  second  or  Action 
method  are  that  it  insures  the  regular  supply 
of  wind  in  all  oases.  The  diwdvantages  are  the 
aoUon  Involved,  and  consequent  chance  of 
cyphering,  fte.i  also  the  inconvenience  of  apply- 
ing suceessfnlly  to  a  large  number  of  Stops,  for 
the  number  of  Pallets  woold  obviously  be  much 
increased,  and  corresponding  Action  also  in- 

T.  Altogether,  with  regard  to  the  twn  Wind 
methods  it  may  be  laid  down  that,  tor  the 
Manuals,  the  first  is  more  tuilotU,  but  that  ~ 
out  of  question  to  attempt  it  unless  good  r 
beallowed — oxceptionB  will  be  seendirectly.  Ar 
recrnrds  the  Pedale  it  may  be  considei^  that 
Wind  method  is  much  more  easily  caeriti. 
ovt,  but  that  on  the  other  hand  there  is 
risk  of  shortness  and  consequent  difference 
of  wind.  For  the  Fadole  ot  a  Chamber  Organ 
at  in  any  other  cue  vhrae  room  Is  scarce  and 


only  a  soft  tone  is  required  from  that  Section 
tx  the  stops  involved  in  the  Borrowing,  there 
can  be  no  doubt  that  Wind  method  is  the 
better. 

W.  The  second  or  Action  method  is  ob- 
dousl;  not  adapted  for  borrowing  more  than 
one  Stop  on  a  Clavier ;  for  such  number,  how- 
tver,  being  (except  that  the  extreme  octave  is 
lather  difficult  to  provide  for]  the  ielter  method 
irhenever  such  Stop  is  already  famished  with 
a  separate  Pallet ;  as,  to  provide  a  4ft.  Tuba 
rn  ^lo,  or  ordinary  Clarion  to  Greats  or,  better 
than  either,  a  Ten.  0  Double  Beed  to  Swell. 
On  the  Pedale,  ot  course,  the  same  thing  holds 
i.-ood,  only  that  aa  this  Section  is  generally  so 
very  muoli  smaller  (of  only  one  Stop,  in  very 
loany  cases),  it  follows  that  the  Action  method 
will,  on  the  Pedale,  be  more  gentrall]/  ueefnl ; 
indeed  it  ma;  alviayi,  in  this  Section,  be  adopted 
by  f  reference  where  a  full  tone  is  required,  as  in 
Ohnrch  Instruments,  &a. ;  and  the  necessary 
cpace  should  be  iniiiteil  on-  It  will,  however,  be 
eeen  farther  on  that  the  treatment  of  fart 
()ctave  Couplers  so  strongly  advocated  by 
author,  very  much  diminishes  value  of  Borrow. 
ing  in  usual  way,  except  with  a  ve^  small 
P»lale.  It  is  necessary  to  bear  in  mind  that 
in  cases  of  Begister  inside  a  Swell-box,  the 
Action- method  has  the  advant&ge  over  the 
Wind-method  of  keeping  the  Box  smaller  (i» 
Dep.  ol  Gas.  Abb.) 

(To  be  ronlinued.) 


ON  THE  ATOMIC  VOLUUES  OF  TEE 

ELEUEHTS- 
A  N  extensive  series  of  experimente  on  the 
^^  volumes  and  specific  gravities  ot  the 
uhemical  elements  and  their  compounds  has 
been  lately  described  bv  M.  Hermann,  partly 
the  proceedings  of  the  Moscow  Jtfatur/oi 
'    lettlii  '    -        ■       -■'  ^-  .---   ' 

.  md  g 
,mong  which  are  the  tollowtn^ 

1.  The  chemical  elements  consist  not  only  of 
reighable   matter   of   different  qunlities,  but 

also  of  an  onweighable  material,  which,  how- 
*,  takes  up  space,  and  on  whose  proportion 
the  size  of  the  volumes  of  the  atoms  depends. 
This  unweighable  matter,  in  its  resting  condi- 
'on,  may  tM  denoted  as  latent  heat, 

2.  The  latent  heat  con,  by  various  opera- 
tions, be  partly  withdrawn  from  the  elements. 
It,  in  great  portion,  added  to  them,  thereby  the 
volume  of  their  atoms  is  altered,  though  this 
(Iteration  has  no  infinence  on  the  weight  of  the 
itoms.  The  elementa,  however,  thereupon 
pass  into  allotropic  modifications,  and  assume 
»  quite  different  physical  character,  and  also 
different  chemical  properties. 

3.  Such  variations  in  the  size,  and  the  voria- 
'ions  of  atoms,  also  take  place  frequently,  and 
*Jie  condensations  ot  the  atoms  are  greater  the 
Renter  the  affinity  of  the  element  entering 
into  combination. 

4.  The  developments  of  heat,  and  the  pheno- 
mena of  fire,  occurring  in  chemical  combina- 
tions, ore  a  consequence  of  the  condensation  ot 
bhe  columns  of  the  atoms  taking  place,  and  of 
the  heat  thereby  liberated. 

G.  Iso-chemical  elements,  and  iso-chemical 
mmpounds,  have  atomic  volumes  which  stand 
to  each  other  in  rational  proportions.  Their 
atomic  volumes  are  either  the  same,  or  form 
homologous  series  with  equal  differences. 

6.  The  crystalline  form  also  ot  the  elements, 
and  their  compounds,  is  closely  related  to  the 
size  of  their  atomic  volumes.  Thus,  e.g.,  the 
polymorphism  of  isomeric  substances  is  the 
consequence  ot  the  different  sizes  of  their 
atomic  volumes. 

7.  Nitrogen  may  .  .  .  ,  ._.  . 
in  its  atomic  volumes,  and  the  compounds  of 
such  allotropic  nitrogens,  on  account  of  the 
facility  with  which  the;  are  decomposed,  the 
violence  with  which  the;  explode,  and  their 
remarkable  relations  to  the  lite  ot  plants  and 
animals,  are  of  great  importance.  Cyanogen 
and  pmssic  acid  are  poisons ;  the  protein 
matters  are  the  moat  powerful  means  of  nutri- 
tion tor  animals;  and  in  urea  the  parti;  sus- 
taining parti;  destroying  force  of  the  cotn- 
ponnds  ol  sllotrapic  nitr^en  ia  extinguished. 


The  imponderables — light,  «lectridb,  and 
magnetism— are  modifications  of  the  latent 
heat  contained  in  the  elementa.  Electridt;  sad 
magnetism  ore  polarised  beat,  for,  on  remortl 
ot  their  polarity,  they  are  tiustonned  intc 
light  and  heat.  Light  is  beat  tranalaroied  into 
vibrations  ot  exalted  rapidity,  for  Bubatsnon 
heated  to  oertnin  temperatures  become  liuai> 
nous,  and  emit  light  raya  of  various  qodity, 
producing  varionsly  coloured  spectra,  in  whose 


AN  IWPBOTED  BLASTZKO  POWDHL 

OCCASIONAL  accidents  with  dynamite ud 
other  modern  explosives  demonstrate  the 
fact  that,  however  safe,  as  a  rule,  those  blut- 
ing  agents  may  be  when  carefully  handled  ind 
stored,  circumstances  do  arise  now  and  tha 
which  prove  the  mle  by  supplying  the  eiee)»- 
tions.  A  thoroughly  safe  and  tjTistwortiy 
explosive,  that  may  be  placed  at  the  disposal  of 
miners  without  fear  of  a  disaster,  is  still  i 
desideratuni,  unless  a  new  powder,  reoentlf 
patented  by  M.  Cahnc,  ot  Toulouse,  should 
prove  to  be  the  iong-looked  for  aubstance.  1^ 
new  or  improved  powder  ia  made  aa  follows  >- 
In  100  equal  ports  by  weight  there  are  from  i8 
to  TO  parts  of  nitrate  of  potash,  or  other  eqd- 
^ent  salt,  the  quantaty  being  regul«ed 
according  to  the  strength  of  powder  required; 
8  to  16  parts  ot  sulphur,  a<:cording  to  the 
qualit;  and  the  rapidit;  of  explosive  power 
desired  in  the  powder ;  and  3  to  5  perls  d 
lampblack  or  soot  (soot  from  wood  is  prefeiabk 
to  that  from  coal,  and  lampblack  is  prefenble 
to  soot).  The  remainder  of  the  100  paili  w 
made  up  ot  spent  tan  (if  containing  tefana 
animal  matter  preferred),  or  sawdust^  ortbe 
two  combined  in  any  proportions.  The  msst 
tan  is  preferred,  but  whichever  is  nssd  it 
should  be  well  dried  before  being  em^oyed. 
The  above  ingredients  are  finely  gronnd,aDd 
then  mixed  together  in  a  bailer,  beinv  moisteiKd 
to  the  conaistenc;  of  a  stiff  paste  with  water  ia 
whioh  has  been  previonsl;  dissolved  aulpli^ 
of  iron  to  the  extent  of  from  1  to  6  per  cent  1^ 
weight  ot  the  other  ingredients  or  eabstsBcci, 
the  quantity  being  regulated  Bcoerding  to  the 
purity  of  the  soot  or  lampblack,  and  the  tan  at 
sawdust,  the  smaller  quantity  only  beint 
necessary  with  purity  of  the  other  ingredienta 
The  mixture  is  then  subjected  to  a  heat  ot 
about  800''  Fahr.,  under  which  the  whole  flist 
liqnefies  and  afterwards  solidifies.  Whilstsnln 
jected  to  this  heat  the  mass  shonld  be  eeit- 
stantly  stirred  with  a  wooden  instonment,oife- 
ciolly  whilst  settling,  otherwise  the  whole  nij 
harden  into  a  lump,  but  if  stirred  will  baccnit 
powder.  On  this  stage  being  reached  the  cod- 
ponndia  removed  from  the  &e  and  subjected  to 
a  lower  heat  sufficient  to  dry  it,  say  about  BO' 
Fahr.  The  compound  is  then  ready  for  <«. 
and,  according  to  the  patentee,  may  bs  ibmd 
and  carried  with  the  utmost  safety,  as  it  will 
not  explode  unless  confined  and  comptewd. 
To  obtain  the  fall  results  and  benefits  at  tht 
powder  it  shonld  be  well  compressed  bebn 
being  exploded.  The  boiler  in  which  the  Biii- 
tnre  is  heated  should  be  much  larger  tlua 
necessary  to  hold  the  ingredients  whilst  eocL 
OS  on  being  subjected  to  the  heat  the  niiton 
increases  greatly  in  bulk. 

In  practice  the  patentee  has  found  the  hi. 
lowing  proportions  of  the  ingredients  prodiiM 
the  best  powder  for  the  respective  poipoMs 
named  tor  the  blasting  of  hard  material  oSs^ 
ing  great  resistance ; — Saltpetre,  7J  psrti: 
sulphur,  12  parts :  lampblack,  S  parti;  tuff 
sawdust  (welldried), 13  parts;  and  sulphite  of 
iron,  2  parts.  For  substanoes  offering  IpM 
resistance  and  for  cool  getting  : — Saltpe&e,M  . 
pirts  ;  sulphur,  13  parts ;  lampblack,  4  parti ; 
Spent  tan  or  sawdust,  ID  ports :  and  sulDhite 
of  iron,  3  parts.  For  bitnminons  coal  sad 
gypsum  quarries,  and  such  like  materials  :— 
Siiltpetre,  56  parte;  sulphur.  14  parts;  lamp- 
black, 3  parts ;  tan  or  sawdust^  £7  partsi  isA 
B-,ilphate  of  iron.  S  parts. 

For  many  purposes  the  compound  mi^  bt 
profitably  employed  combined  witb  nitrD^> 
cerine,  kerosene,  or  other  similar  axj^nre  mil 
or  subatances ;  as,  for  example,  tor  tjrpeciN* 
nnd  stone  quarr;ing,  and  works  nnder  isbr- 
The  combined  product  is  not,  howersr,  fssi- 
plosive,  bat  the  mixture  i*  onlj  made  at  the 
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paint  from  oxide  of  antimony,  and  more  re- 
£eutlj  Dr.  Phipwm  himself  hu  been  eipeii- 
aieatin^  witli  the  u-tificiiil  Hilicatfie.  He  baa, 
thouKb,  inviiriabl;  foiled   to  impart  to  them 

u,-  ....5. ..,  -^1^  .....  5-v ^ die  requisite  "body."     Mr. Griffltha,  bovOTer. 

nder  being  the  improTed  powder  Tbut  the   to  one  aide ;  without  waitinz  a.  second  to  give    has  devoted  many  j«an  of  tewBieh  to  tha  mb- 
rtiona  must  neoeaaarily  vary  according  to  1  the  beea  time  to  get  foothold,  the  contenta  of    ject,  and  hia  triumph  appears  to  be  complete. 

.     .      ™         .       ..        ■  -lured  quickly  Btraight  into  the    Dr.  Phipaoa  says  that,  to  hia  aatoniahmont,  he- 

.    Foond,  oa  nry mining  the  new  pigment,  that  it 


>nt  when  it  la  to  be  need,  thns  redacing  u  hoot  oc  two  tliey  will  rtqtur«  a  few  pnjb  of 

inger  to  a  minimum.  amoke  to  be  driven  into  the  hive  before  they 

pxA  proportion  for  A  aerviceable   com-  are  disturbed.    The  hive  ia  then  inverted  and 

I  is  about  15  to  25  per  cent,  of  nitro-  bumped  on  the  8oor,  not  on  the  crown,  but  aa 

ir  the  other  explosive  employed,  the  shown  in  Figf.  1,  which  will  gather  the  beea  oU 


length  of  explosion  reqaiied.    The  mix-    tha  akap  are  poured  quickly  atraight 

nay  be  effected  either  in  the  borehole  or   bac-frtune,  the  akep  then  tilted  bighe.. 

laaly  in  a  wooden  veiael ;  but  the  tamping    few  good  thampe  given  with  tha  fiat 


be  carefuUy  effected  in  the  luual  m 


BSE  KANAaEKENT. 

(CoKttnued jVom  p.  692). 
TORE  going  on  to  consider  the 
nient  of  "  bar  frames"  it  will  be  as  w'ell 
Lve  a  few  particulara  to  he  observed 
letcacting  a  bar-frame  hive,  aa  T  have  no 
;  several  of  our  readera  will,  like  mjaelf, 
c  to  make  a  hire  for  themaelves,  aa  by  so 
'  the  pursuit  will  become  more  intereating 
remunerative,  and  the  hive  may  be  ao 
led  aa  to  auit  tha  situation  better  thiui 
;mi«hased  article  would.  It  muet  be  at 
ame  time  underatood  that,  where  any 
inoa  is  definitely  stated  aa  being  correct, 
^nantity  must  be  atrictly  adhered  to, 
ia  only  otter  repeated  measurements  that 
bave  been  accepted.  At  the  same  time 
easou  will  be  given,  where  poaeible,  for 
idberenco,  and  the  consequence  of  devia^ 
Minted  out. 

rbe  size  of  frame  ia,  ef  course,  optional — 
fore  the  distance  frem  front  to  back  of 
and  height  are  matters  to  be  settled  by 
.piarian,  but  the  width  of  the  hive  most 
multiple  of  1  9-30in.,  aa  the  diatance  from 
e  to  centre  of  the  comb  in  a  skep  ia 
Oin.  For  every  five  bars  TJin.  will,  there- 
be  required. 

rhe  diatance  between  tlie  aide  of  hive  «nd 
nn-.e  must  be  6-lC. 

comb  between,  and  so  fasten  the -bar  to 
ive  aide.  If  leas  they  will  not  be  able  to 
readily  from  cambte'Comb. 
The  distance  from  bottom  bat  to  floor. 
,  when  in  position  ahould  be  ^in.,  which 
nable  the  bees  to  eaailr  aa<^nd  the  comba 
a  tfaey  wish. 
ving  given  Otete  rales,  to  whic3i  ttrkA. 


i  the 


and  the  side  where  the  bees  had  just 
rested.  By  this  plan  bardlyabee  will  fall  out- 
side the  bar.frame.  Tie  sectional  view  at 
Fig.  2  shows  how  the  hive  must  be  held,  the 
dotted   lin^  A,   aboiriDg  its    position    when 

^y  o.a 


'l-W 


thumped,  and  the  arrows  showing  where  the 
blows  must  be  given.  Should  any  bees  fall  on 
U>  the  eheet  they  ahould  be  brushed  into  a 
shovel  with  a  feather,  and  then  into  the  bar- 
frame.  Tl>e  whole  of  the  bees  being  aafely  in 
the  hive,  the  frames  must  be  slowly  and  care- 
fully placed  in  poaition.  and  the  cover  replaced. 
By  adopting  this  plan  there  is  less  fear  of  tjie 
bees  "  boiling  over"  the  aidea,  and  on  to  the 
ground,  than  there  is  wken  abaken  among  the 
Iramee,  as  they  fall  in  a  maaa,  and  are  not 
the  bee«  will    divided  aa  the;  are  if  shaken  on  top  of  the 

In  ournezt  paper  we  shall  consider  the  second 
method.  W.  S.  TraTia. 


A' NEW  WHITE  PZaHENI. 

DG&  this  heading,  in  oar  number  for 
Feb.  12,  1875,  wa  said   that  "a   white 
ia  rerommended.  a  few  suggestions  {pigment,  as  cheap,  as  easily   worked,  and  as 
perhaps,  not  be  out  o(  place.    In  making  '  good  a  covarer  aa  white  lead  ia  a  deaideiatam. 
•den  hive  naa  no  loeae  cover  or  caae,  but    aad  one  that  we  are  afraid  will  not  readily  be 


U' 


aot  only  anrpasaed  the  old  xinc  white, 
superior  in  every  raapect  to  carbonate  of  lead. 
It  ia  obtained  by  precipitating  zino  chloride  or 
sulphate  by  meana  of  a  soluble  aulphide- 
Sodic,  baric,  and  calcic  aulphidea  have  all  been. 
used  for  the  porpoae,  but  special  precautions 
are  taken  to  prevent  the  precipitation  with- 
the  white  aulphide  of  any  iron  that  may  b* 
present  in  the  chloride  of  rinc.  The  prectpitata 
of  white  sulphide  ia  collected,  dried,  and  trans. 
terrad  to  a  furnace,  where  it  ia  calcined,  being 
carefully  stirred  to  bring  all  parts  into  contact 
with  the  air.  Whilst  atiU  hot  it  ia  raked  into 
vats  of  cold  watw,  where  it  ie  levigated,  and  ia 
then  subsequently  dried,  the  product  being  a 
white  pigment  of  eiqnisita  beauty,  which  is 
proof  againat  the  action  of  anlphnretted  hydro- 
gen. Dr.  Phipson  finds  that  its  chemical  com- 
position is  6  lEn  8,  Zn  O.  but  it  varies  alighUy 
according  to  the  duntion  of  the  calcanation  txA 
the  temperature,  a  larger  proportion  of  oxide 
being  occaw)nally  present. 


THE  APPLICATION  OF  PHOTOaRAPHT 
TO  THE  PRODUCTION  OF  PBINTINa 
SUEFACES  AND  PICTURES  IN 
PieMBNT.-VI.* 

Bt  Tromu  Boub,  Esq.,  F.C.S. 

(Conetiwbit/roiii  p.  620.) 

Other  roethods  of  produolns  FhotoKiaphBin 

Pigment.     SuBtlng-on   prooeaa.   Autotype 

pHnttnE- 

Yon  will  remember  that,  last  week,  I  ipoke  ef 
tha  luc  of  indiarabber  roller*  for  the  inking 
of  eoUotyiM  platea,  and  that  I  reeommendel  a  toUar 
mada  with  a  (hia  anrhee  of  red  iadiambber  on  a 
body  of  tha  glue  and  trsaele  oompoiition  nied  for 
tTpom-ajphic  nllen.  At  the  coDoliiuon  e(  the  laetnre, 
Mr.  Diliaa  infomied  ma  that  Mesan,  Bladse,  Ekat, 
■nd  Bladat,  of  Abohnrah-lane,  hare  reoauily  intro- 
daocd  into  Mmmaroe  a  rollar  o — '""^ *  -  "-'-'- 


met  it  with  a  dead  air  apace  of  at  least   gupfdi^'  _ 

wide.    Tha  protection  againat  excessive   than  fom  years  from  "the  data  of  that'exprea- 

and  cold  will  then  be  thoroagh.    If  it  is    -^--   -•—■-■-—   •■^- .  i..   , .-   . 

led  to  help  the  bees  with  "impressed 
s"  do  not  adopt  a  large  frame,  but  in- 
3  the  number  of  frames,  and  keep  to  a 
.boat  Woodbury  siae.    ^As  many  maJcers 

adopted  the  Woodbury  aize,  Uie  inter- 
[eability  of  bars  is  more  probable  if  that 
I  adopted.)  Let  the  hive  contain  at  least 
oodbury  bars,  if  aucb  are  adopted,  and  a 
e  of  dummies  to  contract  the  size  of  hive 

requisite.  Let  the  flighl^board  be  wider 
the  (oil  width  of  the  door.  Let  the  hive 
^  or  door  be  easUy  contraotable,  cither  by 


the 


«.«u  -L.L  uuu  i™uu,  ur  ^*"'"'  ™»n««  to  the  above-mentioned  firm,  and 
_i.j  i„  a_j  tv.i.  ■-  i._  will- 1  am  convincad,  prove  01  very  Ereat  valoe  la 
*^^t!^f^%^  Uth^graph,r.a.well'.rtooolloijpfcprint«r..     Hie 

thn  ,!»(=  „f  ..ho*.  =,.,™..    „,„„f„tnrBr»  have  kindly  luit  me  a^a  apMnmsna 
of  tbeir  rolleri,  which  aia  now  on  tlw  labia. 

Up  to  tba  present  tdme  wa  have  been  atnjylng'the 
meana  t>l  piodocing,  by  the  agant^  of  phologr^Iiy, 


of  opinion,  tha  want  has  been  supplied, 
vv  e  need  not  explain  to  our  readers  that 
hitherto  no  real  substitute  has  been  found  for 
white-lead  aa  tha  "body"  of  paiuta,  but  an 
oxide  of  zinc,  known  as  sine  white,  has  long 
been  used  for  special  purposes.  It  is,  however, 
more  costly,  and  has  less  covering  power  than 
whit*  lead.  Sonie  four  years  ago  a  patent  wa*  „„„,  „„„  „ 
obtained  tor  a  whit*  pigment  compounded  of   oi'mchplohw 

zinc  and  barium,  but  whether  it  waa  too  costly  I  Here  is  ■  glua  plate,  and  I  pour  on  it  a  mixture 
or  was  a  failure  aa  a  pigment,  we  believe  it  has  conlainiDg  25  parte  of  glneoae,  1  of  honey,  and  4  of 
never  come  into  use.  It  has  been  left  to  Mr.  ammonium  bichromate,  diuolTid  in  120  of  water.  I 
T.  Griffiths,  of  Liverpool,  to  discover  a  really  '  laj  tl=a  P'ate  on  the  hot-water  apparataa,  and  it  will' 


ight  be 
of  light ; 
.  tbia,  the  last  tectnraof  the  aerits.  Iwantto 
call  yonr  attention  to  aono  methode  for  lbs  produc- 
tion of  Dictnres  in  pigmsnt,    which  neoeaaitats  a 
teparate  addon  of  lifiht  for  tha  produotion 


and  wall  sheltered  by  a  porch. 

;e  cut  out  of  tie  hive,  not  out ^___ 

floor-board.    If  legs  are  attached  to  the  |  the  new  pigment  has  a  higher  covering  power 

■'■■"■'-        biW-lead.  whUe  it  is  vaatly  superior  in   bjhi'nd  a  traa'a^arancy  and  allow  a  atroni 


uaeful  Bubatitute  for  the  "poiaonous  carbonatt  •»  dry"ia  a  tew  minutaa.    If" "the  dried  plats-  _ 

of  lead ;  and  so  complete  fa  hia  discovery  that  '^^l^  \ ','"  '*5""P'"'-^Vji  "*"  '^'S''"  5°"^u": 

..  i  1.1.1..1  .'  *■»—*■  ^|]^  tba  wnoLa  anrface  wiU  MoomastickT.  Now  that 

itaidfl  the  hive   '■  Jv*  "^-^  P.'8?'«°'  ""t?,  "  .J'?''**  ""'"""K  P""?'  tha  plate  ia  dry.  andwW^a  it  ia  wirm.  I  wiUp'  ™' 

itaide  the  hive-    than  wbiW-lead.  while  it  is  vaatly  superior  m  behi^  a  traa.^aren.^  and  allow  .  .t»B>  iig 


.moved  if  desirable.  ,  colour,  and  at  the  at 


IK  light  to 
Ths  joint 
X  toiL  I 


_iO  laiai;  inay  may  oe  removeu  11  aeairatiie.  ,  colour,  and  at  the  same  time  U  not  injuriona  ^  ,hino  "on  it"thKraih'tlis"ba"n.p«e 

tever  aorti  of  a  support  is  uaed  do  not  let    the  workmen.     At  the  International  Congress  aotiou  of  light  andammoniam  bioh.„..„ 

ligbt-board  be  more  than  a  foot  from  the   of  Hygiene  tha  subject  was  introduced  by  Dr.  make  the  bonay  and  glnooae  intolnble  ;  or   at  any 

id>  Lutsolunnig  and  Dr.  T.  L.  Fhipaon,  Uie  latter  rate,  it  prevauta  tbaaa  materials   from  alHorlnng 

Bar-flwrne  HanaBomant.  of  whom  also  read  a  piper  on  the  aubject  at  moittara  from  the  air,  as  tkey  tend  to  do  naturally, 

d  now,  having  tha  knowledge  of  what  the   the  meeting  of  the  British  Aaaociation.    Apart  '^^  V  "?"  '^'  '^  P"^**  ?"'  "'  *'"  f™""  "^ 

iiarities  of  the  principal  hives  are,   the   from  the  fact  that  the  new  paint  can  be  pre-  ?"""*.  1     .-"T-.    .__" 
n  naturally  ariaes  how  to  introduce  them  'pared  and  sold  atabout  the  same  price  as  whit«. 


Apart   \^ 

•e  pre-    ij^^eon,  bnt  only  Ihoaa  of  yon  who  are  nL_. 

-~-'- ;-— .--ir— r    f-.— -T-T"-: ■ ^pnceaswhite.    jt.    Now.  what  is  bappaaing  tothis  pUteP  Those 

ihe  a'Mflry  where  akepa  have  been  hitherto   lead,  while  ite  covering  power  is  26  p"'-"™*     ---■-   ->--■-•- __1._._f  . —    .t_    ,i_i.i 

■e.     Tbere  are  three  different  times   at    greater,  we  have  the  more  important  ft 

1  they  may  be  introduced : — 1.  When  first  1  it    must   ultimately    drive  that  noxious  pig- 

ns  come  off.    2.  Three  weeks  after  a  first    ment  out  of  the  market,  as    far  as  painters  ['  -    —..  —  -.. „ 

3.  At  the  end  of  the  honev  season.  We  ■  are  concerned,  and  conseqnentlv  save  a  uum-  1  absorb  moisture,  and  tiioia  parts  which  have 

...'<..  .  U  .    .  '     .      .  ^_         _     '      .     ,    ,     ,.  I  Timfwibul    trran    thn    u-tlnn    of    a    pa 


,     —    - jat  IS  bappaamg  tt  — 

,6  per  cent,    puts   which  ware  proteoted  from   the   light   a-.. 
it  fact  that    absorhipg  moiltnre  from  the  air,  tha  honey  and 


reat  the  plans  to  be  adopted  ii 

Having  got  the  awarm  aafely  hived  in  a 
^Ijwe  the  "  bar  frame"  on  we  ground  if 
ntfcout  legs ;  if  with  lega  spread  a  sheet 
a  groood,  and  stand  the  hi  ve  in  the  centre ; 
re  the  super  cover  and  all  the  bars.  If 
)eei  have  jnat  been  "driven"  (that  ia. 
Bed  artificially)  they  will  require  no  pre- 
ioB,  but  if  they  baye  been  in  the  skep  fgr 


above  I  her  of  human  beings  from  a  painful  disease    P">teoted  from  the  action  t.       . --   -. 

land  a  lingering  d«th.  Tie  new  pigment  is  k^^^  ^r'.'lSd.^irJrd^^'trt.S'^i'tre^rf  ^ 
bemg  manufactured  in  L"<>tk)o1  by  the  Sill-  trLip^™.  Now  note  the  effect  of  dnating 
oate  Paint  Company,  and  a  factory  having  been  powdered  black-lead  over  tha  pUle,  and  rubbing  ft 
recently  opened  on  the  banks  of  the  Thamea  a  ^  on  with  a  aoft  bmah.  Those  parta  which  are  dry 
weekly  oatpat  of  abont  GO  t<»s  can  be  insured ;  '  refuse  to  take  the  black-lead,  wUla  those  parts  wUeb 
bnt  if  the  demand  Inoreaaee,  as  it  surely  will,  aremoiet  hold  aaamonntofbtaek-laadproportiani^ 
plana  are  already  pintared  for  the  erection  of  to  the  degree  of  moialnre.  Now  look  at  onr  plate, 
works  capable  of  Producing  200  tons  per  week.  .  adn,  th.  Caatm  I-*™,  6..*i««^  ^.a™*  ■<!». 
Siiine  7«MS  ago  Dr.  Stenhouae  made  a  wlut«  t  aiy^th]  lA  hMt. 
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and  yon  will  fee  that  thrm  in  a  picture  t-bowipp  all 
■IcRn-cn  of  li^iht  anil  aluidp,  tbe  picture  being  rormoil 
oF  blmrk-lpul,  hrlil  hj  tbo  Turiona  divrws  of 
moinlars  ahaorbcil  from  the  air.  Tbe  nr>it  ctcp  is 
to  coat  ttw  plate  witli  collodion,  anil  to  imiURrfe  it 
in  mtir,  in  ordrr  tbat  tbs  yellow  (imaDninm 
bichrDmita  may  diffuse  out.  Olticr  piirmeiitit  tban 
Llack-kad  may  be  emplof  ril,  and  tbe  picturoN  iniij 
bo  made  on  paper  or  other  insterid.l!i,  but  the 
dii>-ttn(r-oa  prDCfrf,  altboujrl^  iTitE>rD^1iug  as  a  menn^ 
of  producing  pcrmnDOnt  pboiopmph*,  is  uot  worked 
nommorcially  to  any  great  citeat. 

We  now  pani  on  to  tbe  stndy  of  ■  proenM  of  mncb 
f^reatrr  importance  tban  tbe  dn^tinir-on  mctbod, 
nnmely,  tbe  BO-ealledcu'lnn  proceBP.or  the  autotype 
method.  Ttip  Gmt  ptrp  ia  Ibis  procc's  ennii<-t''  iu 
coaHDnoDe  side  of  piper  trith  a  tolcmljly  thick  luyor 
of  delatiae,  to  obich  a  little  suRar  kii  bptn  ndded, 
together  with  aufficient  pi^pQt  to  itranf;ly  co'our 
ttie  miiture.  Hera  ii  a  piece  of  tbe  "pifuient 
tiHgne,"  as  it  occurs  in  commerce.  To  prcpiiro  it, 
■bent  three  pa/ts  of  gcUtinr,  and  >>De  part  of  i>n(rar, 
aro  dianolTfid  iu  «&tor»  and  the  pigment  ix  add'nl  iit 
inlKeient  quantity.  A  hand  of  paper  in  then  drawn 
OT<r  tbe  Butfiiee  of  tbo  mixture  in  such  a  way  as  to 
ooat  it)  nirface  with  a  aniform  layer  of  the  com- 
pojitior.  Tbe  piffmented  tlflsaei  aro  prepar«l  on  ii 
laive  pulfl  by  the  Autstypo  Company  niid  otberr, 
and  few  will  care  to  prepare  their  onu  tissue, 
-eiceptieg  for  experimental  pn'rpive'. 

lo  make  the  tiuno  leusitiTO  to  llglit,  it  is  sfkiked 
in  a  Holntion  of  potiUKiam  bichromate,  containiDic 
about  three  and  a  balf  per  cent,  of  tbe  salt.  Yoii  bm- 
\hat  this  piece  of  tineue  baa  now  become  quite  Sacciil 
from  theabsorptioDOf  the  solution.  So  I  BCrnpcoff 
"  w  of  iolntion  by  drawing  the  tianue  oTcr  Ibo 


_-„. ,-  , wbich  bH»  bcon  prcTinusly 

dried,  and  I  will  put  a  piece  under  thianegatiTe  aod 
eipoae  to  the  lotion  of  a  hright  light.  In  the  ordiaery 
procau  at  silver  printing,  one  can  watch  the 
prnffrsu  of  the  operation,  and  ran  eaaily  tell  when 
anffident  eipoauro  boa  been  giren.     Not  ao  in  (bn 

by  exponiretolight.  Hrre  i*  a  little  tin  box  hiirinc 
a  fmall  gltita  window  in  its  lid,  and  a  atrip  of 
sanBitive  bIItbt  paper  can  be  drawn  forwanl  ut.der 
this  window.  The  lid  haTinK  been  shot  dnwn  fo  ari 
to  preai  im  the  strip  at  ailrer  paper,  the  tin  box  is 
czpoaed  to  lifht  limaltaneonily  with  llic  printioR 
tritt*  M&buDing  negatire  and  tissne,  and  an  soon  an 
tha  ailTer  paper  ha*  aoquireii  a  certwn  standard 
tint  or  degree  of  darkncBa,  it  ia  coosidvred  tbut  the 
tiwoB  hai  tad  one  nnit  of  exposure.  Tbe  ailcercd 
paper  is  then  drawn  forward,  soaa  (oeipoieanotbnr 
portion  ;  and  so  on  until  u  many  unitu  of  expoanrc 
UTebem  giTen  as  tbe  tiniue  is  known  to  rpquire 
whaa  exposed  under  the  uegatire  in  bat.d.  ibis  in 
qnita  eaiy  in  praeti™,  as  a  little  oxpfrierco  wQl 
enable  one  tg  judge  how  many  unita  of  cxiHnuro. 
or  "  tinti,"  will  be  required  by  each  n»ifalive,  unrl 
one  guide-box,  or  "  actincmetor,"  servrn  for  any 
Dumber  of  nriotingrranies.  The  tiaaue  which  I  just 
plaecd  under  a  uyatire  has  now  bad  aiiHicient 
expoanre  to  light ;  I  take  it  out,  souk  it  iu  Wiitcr 
until  it  is  soft,  and  then,  whili' it  ia  alill  >n  the  water, 
I  brind  it  in  contact  with  a.  piece  of  paper  which  hn- 
been  ooated  orer  with  n  thin  layer  of  insoluble  RRln. 
tine,  ao  as  to  make  it  impcrFioas  to  water,  TVo 
tiiauc  and  the  Imperrious  paper  nrn  drnwn  out  '-f 
tbe  wnlor  together,  und  an  npidication  of  lb" 
B<]ueetceo  new  removca  tbo  excess  of  wnttr  whieb 
Tamains  between  the  two  snrfacea,  and  tbe  exposed 
tigsneadboreeto  the  imperTioQs  paper.  Letuaullow 
them  to  remain  in  conloot  for  a  tew  minutea,  in 
order    that  tbe    tendtnoy   to    adhere  may  become 

Bear  in  mind  that  the  biohromati-ed  and  pig- 
mented gelatine  becomeo  iusolablo  l^  the  action  of 
light  abining  thronijb  the  negative,  and  111-  depth 
to  which  tbl4  insolubility  extendii  is  deprmlint  on 
the  amount  of  light  which  has  aoted  on  it.  On  thaa<t 
{larts  of  the  tissue  which  have  bien  exposed  to  much 
liiibt,  a  thick  layer  of  gelatine  ia  made  insolnlile, 
while  on  thowparta  which  hate  hecnixposol  to  only 
a  little  light,  the  Iniolublelayer  is  rery  thin. 

Now,  we  want  to  wnah  away  tbo  aolnhle  portions 
of  tbo  gelatine  from  tho  exposed  tissue,  and  to  loare 
the  portion  made  insoluble  by  tho  uctiim  of  light, 
joBt  us  in  tha  Woodbnry  type  process  ;  but  if  the 
oxpOBcd  tisano  were  put  dirurtly  iuto  hot  water,  tho 
inbolublo  ima^e  would  bccDme  andermined  by  the 
dissolving  nway  of  tbe  Kelntine  from  underneath  it. 
and  it  would  become  dcftroyeii  for  want  of  u  snppoi 
iulliciently  stronfc  to  hold  it  together.  You  cau  no< 
nniientand  why  the  rxiioscd  tt^suo  was  mounted  o 
a  piece  of  impervious  [lapor,  thia  being  intended  t 
bold  together  Ihn  initolubln  giikitiue  imiige  durin 
iho  treatment  wtih  warm  water.  H'rais  the  tiaaui 
which  I  mounted  on  a  picco  of  tbe  intperTJou 
paper,  or  single  tran-for  paper.  Notice  the  effect 
of  patting  it  into  n  dish  of  warm  water.  Yoa  see 
that  tho  Boluble  jtelatiuo  in  which  the  iosolable  image 
ia  imbedded  melti  and  cxcdre  from  under  the  edpea 
nf  the  piipcr,  while  the  applieatiou  of  n  very  little 
forco  will  now  enable  lis  to  separato  the  two  papers, 
nr.,  ttat  on  ubicb  the  tinue  was  originally  made. 


_  ,lie  irapervion*  p.^pOT  on  which  the  li=«uo  win 
mounted.  Vadcr  tbese  cirenmstaaceo,  tbe  insoluble 
1  naturally  aiihcrrii  to  the  impurvioua  paper, 
islc  tr;ii.sfof  paper,  hat  it  is  at  present  cloaaed 
'  some  of  tho  snlublo  gelatine,  wliich  uiu  t  be 
red  by  riiii-ing  with  warm  water.  You  see  tbat 
oon  dis^olrrx  awa],  leaving  the  iui;i|ro  on  the 
I   transfer   paiii^r.    Iloro  it   h.    I'bLi  imi^e 

'ts  of  varying  tbieknea?e!  of  pilntiuB  mods  iu- 

soluble  by  the  joint  action  of  light  and  a  bichromate, 
'  t  as  tbe  gdatini  contains  a  black  pigmoDt 
irbon),  it  showB  en  the  pitper  at  a  picture  in  blicl" 
d  white.  Thiii  is  the  simplest  form  ot  tbe  earboi 
_.  aatotfpe  proccas  ;  iti.^  known  a.s  tbe  sinKlatrana 
ferprocesa,  and,  as  a  little  consideration  will  eboi 


requxi 


-ersed  u 


ve,   that 


.'gntive  in  which  tbo  tidcn  ot  tlio  picture 

renwil.  leff.hind  hi.ing  wlicrp  righl-lmnd 
should  bo,  and  right  wheri-  Iirft.  This  di^adiantago 
ojviited  l>y  the  so  cnll»d  double  tran-fer  pmcesa. 
ncoriliug  to  this  m'thcd,  the  picture  is  not 
velopcd  on  (be  Bu)i]:ort  which  is  iiltin.ut<  ly  to 
>!dit,  but  on  a  teinpONiry  support,  from  wl,ich  it 
roinorid  by  tho  nppliciitiou  of  u  sheet  nf  u  Ibciivo 

Vo:;der,»ttbeolherendof  lEie  Ublo,siand<  Mr. 
3xlic,  surrounded  ))yc4rbDi  printing  matuiidH  of 
ery  kiud,  and  he  has  kindly  consiuted  to  dimon- 
nt'  the  prii  cipnl   pbnics  of  thn  eurboa   procr^.i 
itb.amo  materiiLl^  and  piirly  Goi^bod  prints,  for 
bich  I  am  indelited  to   tbe  .Antctypo   Company- 
ice  that,  whilelhavebfen  talking,  Mr.  FoilTohoa 
been  busy  ;  hi^h^iS  nionntcd  soma  pieOM  nf  exposed 
tiipue  on  weiort  line  pUito^,  snmi)  on  vull.idioni!(cd 
oput  sli*s,  some  on  jii.^'letr.iusfer  paper,  and  iitherB 
-  a  miib'iial  known  aa  Sawy.'r's  fli'xilile  aunport, 
rl  which  I  rhatl  .:u:<eri).r  to  you  dirurtly.    To   all 
of  theao  the  uot  tl^riuH  aiihcrc  iwrfiirtly  well,  and 
the  prints  nrn  new  rviiily  for  dVTulupmtut,  Mr. 
nice  is  patting  them  into  triiyo  of  wsrm  water. 
Notice  how  he  strips  tbe  papir  off  as  the  soluble 
gclatiue    di-anlvia,    and    bow     the    pictnres    will 
iTTidually  unlold  when  ho  riusta  ifacm  witli  warm 
rater. 

I  want  yoa  now  to  take  not'co  of  the  flexible 

lupport  intrO'lneed   by    Mr.   Kawver  tbe  tilinted 

lire-tor  of  tbo  Autotype  Worka.     It*  ba.i<  consiata 

it    hard    papiT   Coated    with   n   lernr  of  in»olublo 

aelatine.    Thi.*  is  Qoated  on  un  alkaline  PolutioH  ot 

ibrllac,  which  sotitns  the  gelatine  on  tho  aurrnco 

bunds   vtitli  it,  end   f(.rms  a  thiti   film  ot   varnish 

it.     When  dry,  tho  flexible  support  is  rnbhcd 

with  a  weak  aolnlion  of  wax  nnd  resiii  in  oil  of 

pntine,  in  ordfr  to  prevent  the  poisihility  of 

latent  odhemon  between  the  flexibk  support  and 

Lbc  gelatine  picture.     Tho  greit  advantage  of  this 

rapport  eoDsiKts  in  tbo  tact  that  tho  fine  details  of 

the  gelatine  picture  are  not  cni'^hcd  against  a  rigid 

irfnee  in  the  monr,tin{r  and  subar'iuuat  troatmtnt. 

bis  will  bo  illustrated  further  on. 

Mr.    yoxlco    has    now    fini-licd    dovcloi>ing    his 

piolurpf — those  devclcped  on  single  traniifor  paper 

Cniahed,  '-  -    >      • 


col.1 1 


in  solut 


irdca  the  gelatine,  and  then  a  second  r 

vc  tbe  oiccia  of  alum.    You  roe  that  amon 

liugle  tranafci  prioti    which    Itlr.  Foxlse  hs 

loiHiil  are  inme  veer  fine  large  portraits,  bn 

Koilte  makes  tnrgc  printii  as  easily  as  other 

make  -mall  ones  ;  he  thinks  notbi'got  mnkinsth?T 

three  fCLt  by  four  tfet,  or  cvpu  lorg»r.     Mow,  her 

arc  the  prjiiti  which  Mr.  t'oilee  has  developed  fo 

double   tran-f'T — soma   on   nine  plates,  aome  o 

Sawyer's  flexible  rnpport,  and  others  on  opnt  glasi 

I  f>ea  tlut  ho  baa  a  nnmbcT  ot  piecos  of  tbe  sc 

called  double  transfer  paper    in   a  dish   of  wan 

water  before  him.     This  paper  ii  ooated  on  one  liii 

dnm  hai  hctn  a-ided,  und  when  it  is  put  into  wari 
water  tbe  inrfaco  becomes  stirky,  but  the  gel.itir 
does  rot  dif-olve.  On  each  of  these  prints,  whin 
have  been  dercloiied  en  tbe  varioita  supixirt:^.  Ml 
t'oxlen  is  placing  a  "hret  of  thn  wot  and  sticky  donble 
tran-fgr  pupcr.  and  nfC«r  luiTing  cnaned  contact  by 
meanaof  the  s<[ueegec,  he  puts  them  asl.ie  ti  dry, 
and  wlien  they  are  dry  it  will  bo  found  that  tbe 
-  can  ho  easily  stripped  from  tbe  temporary 
irt,  carrying  tho  print  with  it.  In  onler  to 
rate  thi#,  ilr.  Foilec  bn>  providud  hinia^K 
aome  traniferrcd  prints  already  dried,  nnd 
ready  to  striii  from  the  temporuiy  support.  Y'ou 
R'C  that  Air.  FoilcD  ie  now  atrippin;;  tbe  pri'ts  from 
line  platn ;  he  jurt  insects  hia  thumb-nail  undur 
onu  comer,  am!  then  a  slight  pull  brings  the  print 
nil.  Now,  ho  is  similarly  ttiipp'cg  prints  wbich 
have  been  dovelop.id  on  col loi ionised  opal  glass. 
Notice  whiit  a  fine  ouamel-liko  lustre  they  have. 
Next,  bo  will  separato  the  prints  from  S^wyirN 
flexiblo  support.  You  fee  how  esBily  thev  eepanite, 
and  it  you  carofully  eiamino  the  flexible  euppor: 
from  which  a  prirt  has  benn  separated,  you  wdl 
be  able  to  traeo  a  faint  intaglio  iina;^  cf  the  print, 
showing  how  the  image  sioki  iuto,  and  in  pn>tcct..d 
by,  the  flexible  support.  Tha  single  transfer  pro- 
cess und  tissue- niuhing  are  i:dw  untrammelleJ  by 
pater.t  rigbti  t  but  tbe  dout'ls  tmuhfer  method  and 
tbo  manufactuni  of  Sawyer's  flexible  i^noport  nre 
aabjcct  to  patents  Itold  by  the  Antotype  Company, 


'in  for  tlic  working  of  double  tranitcr  in 
m  almost  nominal  tern 


_. to  yon themihil 

of  makirs  carbon  piclnrea  on  ivory  and  on  stti.t'i 
canvas,  lie  hn'  developed  pictures  on  thefluiUi 
support,  and  while  tbny  arc  wet  he  lays  tbem  doira 

have  1>cen  prevloasij  prepared  with  a  thin  fi'm  u 
partially  iLsolublo  giluIiLc,  and  mukei  eonlu;  *; 
-oeuns  of  tbe  squeegee,  Wlion  dry  the  Wsk 
npport  can  bn  peeled  off,  leaving  the  print  en  tin 
very  or  on  the  canvas-  Y'ou  aeo  that  Mr.  Foikl 
<  now  strippiiiH  the  fleiilde  support  Irom  leiM 
pccimens  which  ho  has  pravioualy  prepared.  Yej 
kMulitnl  transparency  picture*  eaa  be  produtoilj 
be  carbon  proerss;  it  being  merely  ceeeiurj  It 
'piO'gee  the  exposed  and  wet  ti'eaeon  t^  a  pimii 
olloilioniseil  glsrs,  end  after  a  few  ininutts.  ti  «• 
elop  in  wnnn  water-  Mr.  FoxI>^  isnow  dtveLoj- 
ng  sonic,  and  when  they  nre  finished  T  will  exlibil 
hem  to  von  by  means  ot  the  magic  huiten.  lbs 
ircicc^s  I  have  described  to  you  ia  generally  knm 
a  tbo  carbon  procois,  it  having  arisen  ant  ot  u 
nriii'st  de'irc  to  obtiiin  non-fading  pboto^iaplii ; 
nd  OS  carbon  is  tbe  type  of  a  roo-faiting  pitnut, 
I  wn'.  naliirnlly  used  at  lirdt,  citber  in  tbe  tons  si 
i:np'<Uck  or  of  Indian  ink.  As  time  went  on,  pn^ 
rantO'l  other  tints,  and  it  was  considered  easeriB% 
(virahle  to  initjtothe  purple  tint  ot  a  goU-ttad 
ilier  print-  This  was  dans  to  perfection  bj;  Ik- 
so  (if  a  mixtnreof  lampblack,  indigo,  and  eocUsal 
ike,  hut.  unfortunately,  the  print)  to  raloenl 
./ere  found  to  change  their  tint  ovring  to  tha  fadii; 
of  the  cochineal  bike-  Attempta  were  aeon  madt 
replace  tbe  fueittro  cacliiuenl  colour  by  penxaneal 
.-dn.  upd  notalily  by  maddrr  red  or  aliiarise,  Inl 
unlil  recently  with  only  partial  sneons,  as  oidiBBiT 
Qiadiler  lakcn  work  minehitf  in  the  tiaane.  Xr. 
Sainer  liai,  however,  recently  overcomo  all  di£. 
enlties  with  regard  to  tho  ubb  of  aliinrina  in  tiint, 
nied  in  all  the  tissne  rf  Ik 
Anlolypc  Company,  whicli  imitates  tha  "pkols- 
Ifraphic  tone,"  or  Sirica   of  tinta  ihown  by  silwr 

The  kindness  of  many  ominent  oarbon  pnalol 
laa  eiiabted  me  to  thow  yon  a  splendid  eoUeetkntf 
>riots  to-niahl.  TheAatotype  Company  havsM 
ne  scvrrjil  hundred  of  their  wslUknowi  and  adHii. 
ihle  prodiiclions,  ranging  in  dimenaioni  troai  tear 
cet  high  to   pin  or   brooch   sias.     Miatn.  Ban 


.,  of  Domacb,  hav 


kindly  U 


especially  notice  tbe  excel lencfl  of  two  i. 

porlraits  kindly  lent  me  by  tho  WoodboTTtyp*  C<* 
any.  Among  tho  more  recent  cmrbon  paioten  n 
ave  Mr.  Witcombe,  ot  Salisbury,  who  has  iM  > 
rry  lino  collection  of  small  prints,  bat  as  tkQ 
rrived  too  late  to  be  displayed,  I  have  plaod  thai 
a  tho  table.  You  will  see  over  yonnd«  atnas 
nntniTiing  POme  prints  mnde  by  a  proaeaa  dns  U 
:ir  Thomas  Paricyna-  The  carbon  prints  btii| 
uveri  il  with  a  film  of  coloured  oollodioa,  vtir  link- 
ng  iHecta  arc  prodaccd,  imitating  moonliflti^ 
tber  efTeols. 
Mr.  La  Neve  Foster  hns  lent  mo  a  cnrbon  priri 
-lade  by  Mr.  Fonney  twenty  yairs  ago,  and  if  yn 
look  at  it  ];on  will  see  that  in  detail  and  de'iacTrf 
-idnliun  it  is  ignite  eniial  to  tbe    production^ 

aitj  whieh  weni'madeby  Mr.  Foiloe,  nrndy  a 
ig  Hgo.  1  ahonkl  liko  you  to  took  at  tbcs«,M  tlq 
if  what  wai  dona  dnriiig  Ifat 


ufaacy  at  carbon  printing. 
In  tbese  lielnras  1  hare  uot  attempted  lo  fiw 

LRylhlng  liko  a  bistoryof  pboto-^pBgiaphy;  IlM 


a  1  hare  uot  attempted  to  |i' 

' —  of  pboto-^pagiaphy  i  '  *- 

ly  important  prooertcs 

I  leetnT«a  w»dd  ban 


even  mentioned  ^_ 

I  referred  to  all,  the 

merely  an  index  to  ths  work  whioh  ha*  bMB  Mat. 
I  wish  I  bad  been  able  togivejon  moradddfi' 
thn  proce»(Cs  described,  hot  yoa  m nit  btariaaii' 
that  days  rather  than  hours  are  reqairad  ttij^ 
periy  demonstnting  the  aimpleat  photo-mrinifl 
procosa,  and  real  working  and  practieal  JWiM' 
Dtratjons  can  only  be  given  in  tbe  ^pM  tl  tt* 
laboratory,  and  toareiy  small  number  of  fMfksl 


THE  INTRA-IORCTTBIAL  PLANET. 

A  \abIoarticlc;atheTS'ni(»oftheSUkBtl.,Bfla 

J:\.  r;vicwing  the  history  of  '' Vulean,"  ms' 
dudes  as  follows  :-M-  OaiUot,  dinctor  ef  lb 
"ilureaadoi  Oalouls,"  has  compared  tbe  obisvd 
positiou  of  Wataoo's  star  with  tha  poiiiiaB  whick 
Vulcan  shouki  bavD  according  to  tha  toot  wU> 
determined  by  Lavorricr.  Ho  baa  found  ttet  «BS  W 
thi'so  orbits  agrees  fairly  (iifse:  bi'sa)  with  tbt 
piMtion  ot  the  boily  observed  on  July  2I^  He  hM 
(\nn  c-.ilculnted  the  position  of  the  planst  for  thi 
bi'^'mning  of  Au.iust.  We  infer  that  the  pkact 
would  be  lit  its  greatest  distance  on  tbe  raftm  li^ 
ol  <Jie  ana  {about  IH  annbreniths  from  hjn)  oa  « 
about  August  3U,  and  that  a  transit  migbl  peaiiUl 
occur  on  or  about  3«pteml>er  11. 

U  Vulcan  hu  reully  been  obearved,  and  Ui*  alW 
by  whirh  M.  Gnjllot  has  icaonciled  Laaauhanlfs 
otvcrvotions  with  Watron'a  ianally  tbatotasiitif 
me:vurial  planet,  Uon  tlia  planet  tmwli  Tonndlhl 
ens  ill  a  period  kaa  than  UuA  in  wbieh  the  rat 
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loimUn  on  his  biIh.  Its  period  is  ■bout  2t  dajt, 
■nd  itidistsQce  from  tbo  run  iboub  IS  millian  nii'c!-, 
and  if  it  hu  iDhuliitanta  thej  U'?  aipcufd  to  n  Lout 
exceeding  name  :'Ai  folil  that  wfaicli  «o  rfceiTO  fniin 
tba  laa.  Tt  kouM  foiloir  frr.m  G^iUot's  thmry  of 
ths  IMW  pliLct  thnt,  wfaen  WnteoD  saw  it,  it  wu 
apprauobine  anperior  coiijnnotioii — in  otbcr  wotd;', 
it  WM  panting  ths  iKirt  of  its  patb  fattiest  from  tbe 
eaitlt.  This  inferuncB  ij>  an  important  onp,  bccnn^'i? 
Umra  wanM  ba  a  msikcd  difference  bctnitfa  tlio 
brightne^B  nt  the  planet  tt  that  pait  of  itj  path  Buil 
at  a  point  on  tba  nL'nrer  Iialf  of  itit  pittb  wher.i  it 
ironla  ■com  to  tie  at  thi>  'aiae  dititiDCB  from  tbn  sun 
.  nnch  \en  .'  . 
tt  illimiiiiati^d,  'whir'itui 
re  tban  bnjf  irouU  be  illnminntcl ; 
'i  distance  from  tbo  eiirth  do^s 
alilj  (the  planet  beii'K  "o  near 
tbo  anil)  it  follow  that  the  planet  14  mnob  bTi<;titpr 
■rhcn  nesrly  at  it)  Rreatojt  ilialnnce  from  ni    " 


a  the  plan 


t  dL'la 


1  by  WalaOD  ma  >o  funt,  siiin 


«  the  Bt 
7  liltlB  mi 


t.  If  he  -wiTB  lu  lariio  as  Mcn^^ry, 
b«  mold  nnd«r  similar  oonditioDd,  thins  at  leirt  fire 
timaa  aa  brightly,  being  EO  mucb  more  bnliiantly 
iUamknaled  by  tha  inn.  At  a  Tor;  mnilerate  rom- 
potatisn  tlis  diM  of  tbo  body  seen  by  Wstjon  csnnol 
htm  hem  gnatir  tban  a  fannrireiltb  pnrt  of  th«  dine 
of  Harcurj  at  his  mean  distinee.  From  tbii  ir« 
ihiMld  infer  that  Ibe  diameter  of  the  ntnLncfr  ennnot 
tm  KTeatar  than  about  oac-tonth  of  Merrury'-i,  or 
Mtf  mk  tba  utmoBb  abont  350  mile^.  If  bo,  !<D<-b  a 
plalHtiD  transit  across  the  san'a  face  would  not  he 
ray  sasily  detected,  and,  indeed,  one  would  Hcnrcel; 
ba*s  expectfd  tbnt  Leicarbanlt  would  Iistu  seeu 
Vnlou  at  all.  Tbon  are  other  diffieultivs.  It  i» 
quits  oertain  that  ta  small  a  body,  nnleBs  its  iltn'it; 

Iw  mdte  ankble  to  prodnco  the  pertarbalioo  d^twrtEd 
by  lanrrler.  Bat  if  tbere  were  Berenl  such  bcdiMi, 
t&Q  il»nU  ba  iMu  freqiiently  on  tha  sun's  face.  It 
M^n  nnlikaly  that  tbere  abonld  be  a  fliebt  of  rery 
■■bU  ^anab,  and  tbat  only  one  among  them  would 
htlHve  enongh  to  be  aeen  doring  total  eclio'C  We 
■■ir,  mcmttet,  admit  the  posaibility  tbat  Watson's 
plaiat  ii  the  only  iutnt-nu-renrial  planet,  and  thut 
ttarertat  tbo  pertubtion  discanred  by  LeTerrier  in 
Is  be  racpUincd  lu  Xewaonb  was  di^poaed  to  explain 
Iba  •ntire  diMtvrbaiiee— as  due,  namely,  to  the  aetioD 
of  tba  family  of  relatively  minata  bodies  round  thn 
nm,  wboBn  laatie  form*  nbat  ii  called  the  lodiaeal 
liffbt.    Id  fact,  the  scarcli  mada^  tor  bodies  near  the 

■taaem  were  so  faveorabla  for  the  d'-'tcetjon  of  auch 
bodiaa  if  they  eiiit,  tbat  wo  nre  compeUcd  to  icje.'t 
I1m>  belief  that  any  other  plannta  could  bavu  been  in 
witfr  Iban  the  one  seen  by  Wation.  For  he  aurl 
Hnfeasor  Hall  uaminrd  the  whole  DeiiihboutbnD<l 
Dt  U*  ann— Hall  taking,  it  would  saam,  the  ea>l«ru 
■ids,  aad  WatioB  the  western. 

W*  an  thai  Ird  to  Ibe  conela^ian,  aa  at  least 
Ugbly  pnbable,  tbat  within  the  orbit  of  Mercury 
ttsa  ia  >  ptawt  far  inferior  to  Metcury  in  Tolume 
kod  vaaa.MnlliuKroaDdtbeiuain  about  21  da;? , 
it  ft  diatwuM  ot  aboot  15  million  mliei.  We  Sud 
rtmiK  rcMOn,  aUo,  tor  belinine  that  tba  iDdiacal 
K|U,_wbiah  wae  lern  during  the^ta  eoiipsa  for  tbc 
Bnltime,  not  only  oecnpiea  aDBDOrmoiu  diac-shapcd 


rtfian  aronnd  thie  Bnii,'bnt , ., 

tbacgrcfate  mats  of  whieli  probahly  eieeeda  three 
»  fow  time*  that  of  Msroury.  It  we  accept  the 
[■Mar  inlmnce,  we  may  at  the  aama  time  safely 
i^at  fiw ftlitii]>l  eomiderattoM  arelatiaD  wbleh 
ntatriaWw  kad  hiOsrlo  Ml  in  doubt.  The  smaj  I 
bodiaa  If^tf  thi  aodiaol  li«ht  mmt  trud  for 
Oa  moH  pit  fa  llama  oeorlr  ooinddent  with  tbnt 
Wl  lbs  pMb  at  Samny.  for  it  they  did  not,  the 
MdtiOD  «(Ma  lart-naMed  pUno  «<nld  bo  affected 
b7  their  dUwUnr  aatioa,  moA  so  anoh  effect  md  be 
Weogniaat.    II  will  be  maaifcBt,  we  think,   tbat 

kiOQ  dniing  tatnre  total  edipsea.  The  new  if\B.uct 
Natl  ba  aMO  aofsial  times  before  its  orhit  can  be 
Barsllr  datamBed,  aoil  doubtless  Neweomb'F  Riecc^H 
in  obMTTlBgtba  lodiaeal  Uf^t  during  IoIbI  pcIlp'c 

■illl  won  fwter  nare  en  f  iitora  occaaions. 

TBX  COKPOSITION  AND  WOfiKUTQ  OF 
ALLOYa-m.* 

rinKSB  for  AUoya. 

rHSbattAnxfoTaltoyi  of  copper  and  tin  ia  re-in. 
It  abonJd  ba  added  wfaen  tha  metals  are  alnioit 
■■'■■'  '    *         ■]    aal-ai 


Jon  But  ii., .... ...^„ 

ddad.  Asood  flax  for  old  brua  n  common  reain 
Dap.  ItAooU  ba  added  inimall  lumps  and  atirrcl 
own  inta  tba  metal  when  in  the  molion  state.  In 
nrnioB  ■SoyB  at  diffenat  metals  the  molten  metals 
ItcroldalwaTibakaptDnderaooTcrinr-  of  black  gloae 
r  pBlTOriaea  charcpal  to  prarent  oiii'atioa. 
*  Kosa  m  eariMsl  iMiffm  by  Mr.  E.  Km,  publialied  ij . 


a  (ircat  atfimty  for 
:ted  i^iiiu.t  it  by  | 


Black  V\iac.  tVa  Rteaption  of  mercnrj),  owing  to  their  chemical 

Rlack  flux,  M  it  is  commonly  cnllnl,  is  composed  ilGnlty  Iwiag  ooonteracted  by  tho  force  of  cobcaion  ; 
ot  7  parts  of  crude  tartar,  (i  parla  of  Baltpctre,  2  md  in  order  to  form  oambinationg  of  them  it  is 
partj  of  oommon  bottle  ela°9,  and  by  Bomo  a  small  |  necessary  to  liriiicFy  at  Iea<ib  sue  of  them,  in  which 
amount  of  cnlcinod  bor.ii  Li  addtd.  Thcje  .  fwo  they  will  unite,  proTidod  they  haTo  a  chemical 
iugredients  ore  first  Gnoly  ponnilcd  and  mixed  affinity  for  each  other  }  thoa  bell  metal  and  braaa  ia 
toRCtbcr,  and  then  grtuluiilly  ballad  ia  an  iron  pot  formed  wbon  plce^  of  tin  or  zine  are  pat  into 
or  ladle 'O  aa  to  barn  them  toRctb>7.  Ciro  should  .  molten  copper;  and  in  thefarmatioa  atallo^aof  thii 
be  taken  to  not  ororhcat  the  mixture,  and  as  eoou  '  nature,  where  one  of  the  mrtsls  ia  more  fusible  than 
aa  it  is  thoronahly  mt.it£d  and  mixed  together  it  I  the  other,  tbelo's  fnaibLc  metal  should  be  fused  first, 
shonld  be  rcmored  from  the  Gra  and  nlloned  to  cool,  uid  the  more  fusible  motats  added  eiUier  in  Uie 
After  it  hu  cooled  itia  fiue'y  pulreri'ei  and  sifted,  molten  or  solid  state.  As  tho  fusible  metals  are 
tlien  ready  for  nee.    It  baj  a  orcat  afliuity  fnr  '  idded  tho  tempr-rature  of  the  alloy  should  be  rcdneed 

.....  1^  oiiiliition  or  burning  away  of  the  fn^ible 

meiaii ;  for  this  rnoEon  it  ia  batter  to  add  the  more 
Eusible  metals  in  the  solid  ntite,  as  by  bo  doing  tha 
temperature  of  the  metals  ia  dccrenjed.  Alloys  are 
always  more  fusible  than  tha  leas  fnaible  motals  ot 
which  they  are  compo-ied,  and  in  some  oases  are 
niod  I  more  fusible  tban  tho  moat  fnsible  motal  they  eoa. 
,  Lhe     tain,  aa  is  the  case  in  alloys  of  tic,  lead,  and  bismuth. 

.,. it  oi    Some  founders,  in  order  to  have  tbo  metal  thoronghlj 

ited  :tnd  thcs     iiuiteJ,  first  fuse  the  metals  together  and  taat  thoia 

'  "       into  ingots  and  rcmelt  ihcm  for  use  1  this  praetjes  is 

iDIe.     IE  the     '<nd,  for  in  the  after  fusion  there  is  always  more  or 

luid  lo  allow     lo^s  of  the  more  fusible  metal  burnt  away;  and  it  is 

. .loined  horni    'lari'  to  determine  the  proportiona  of  the  ^loy  or  to. 

„  added,  which  makes  tho  slag  more  liiiitiJ,  and  per-  have  any  certainty  aa  to  the  qnality  of  the  eastkiga. 
mils  the  metal  to  pass  to  tho  bottom  of  tho  crucitile.  'n  melting  ingots  or  scrap  alloys  they  should  bo 
The  crucible  is  then  rcmoyed  from  the  fire  and  the  Fused  ns  rapidly  as  poaaible,  and  at  the  loweat  arail- 
miitnrs  either  poured  from  it  or  allowed  to  cool  in  »blo  temperatupa  so  as  to  aroid  oxidation, 
it.  After  it  has  cooled  the  slag  ia  knocked  off  witb  Some  of  the  metala  are  almost  infusible,  and 
a  hammer  and  a  button  of  metal  obtained.  When  when  heated  to  the  highest  beat  in  a  crucible  they 
using  thia  fiui  tho  clay  crncible,  without  either  coal  refuse  to  melt  and  become  fluid,  but  any  of  tlw 
or  jiIiimbsKO,  i<  preferred,  for  the  flux  ia  yery  hard  1  motals  can  ba  molted  by  oombination  with  tba  more 
on  a  crnciblo  that  contains  either  of  theaesntutances.  Fasible  metala.  Thus  platinum,  which  is  iofuiible 
Black  flux  is  used  by  some  foundry-men  in  melting  "itb  any  ordinary  heat,  cou  ba  fpaed  readily  wbaa 
tbc  fine  scrap  aweepiags  from  the  floor,  and  dross  :  sombincd  with  linc,  tin,  or  arsenic  j  tbis  metal,  by 


lid  bo  protect! 
being  placed  in  glass  bottler,  and  the  liotlhn 
up  nntil  wanted  fornis.  Tbin  is  themoit  pOKerful 
flux  that  can  be  made.  It  is  but  littlo  nstd  in  form- 
ing or  fluxing  alloys,  but  it  ia  principally  used  by 
assuyers  in  assaying  Ot  different  kinda  of  metilUc 
ori'H  In  thc'a  asnajs  (he  qu:intity  of  bbck  3ux  used 
varies  according  to  the  quality  of  tho  on  '  '  " 
amount  generally  used  ia  about  an  etiual 
or«  and  flax.  The  ore  is  Gr.-t  rousted 
finr-ly  broken  up  and  mixed  with  tuo  flux,  and  the 
whale  is  then  r.ipidly  he  '  '  ' 
flux  doua  not  make  thu  il> 


.h.  >1«  su 


ifuao  from  the  crucible,  by  melting  theae  ia  a 
eruciole  with  black  flux.  They  obtain  consid"rablo 
amounts  ot  metal  from  tbcm  that  would  otherwise 
be  loit.  In  molting  this  refueo  with  black  fiux  the 
common  clay  crueible  should  always  be  used. 
Nature  and  Cliaraator  of  Alloya. 
Alloys  ot  gold,  eilTcr  and  copper  are  generally 
superior  in  strength  to  any  of  the  more  fnsible 
metals,  and  may  be  forged  either  when  red-hot  or 
cold.  These  three  metala  seem  to  unite  in  any  pro- 
paitions,  and  always  form  an  alloy  that  is  malleable 
when  either  hot  or  cold-  Pure  gold  is  but  little 
used  in  the  arts  ;  it  is  then  too  soFt,  It  is  generally 
alloyed  with  ailier  and  copper,  both  to  harden  it  and 
depreciate  its  Talue-  Alloyed  with  copper,  it  forms 
gold  of  a  red  tint :  with  silrer,  it  forma  gold  of  a 
green  tint  1  and  alloyed  with  both  sapper  and  ailTer, 
it  giTes  intermediate  tints.  Pure  silTsr  ia  but  little 
u<ed  alone;  it  ia  generally  alloyed  witb  a  small 
amount  of  copper,  which  doea  not  change  its  colour, 
and  greatly  improrea  its  malleability  and  working 
qunlilies.  When  gold,  ailycr,  or  copper  are  alloyed 
with  the  more  fusible  molals — lead,  tin,  and  line — 
the  alloy  is  less  malleable  and  dnctile  than  alloys  of 
gold,  BiWeT,  and  copper.  They  are  extreme  red- 
d  when  healed  to  redness  they  will  fly  '- 


it  may  bo  ca^t  into  any  desirad  staapo,  aoa  tbe 
arsenie  may  then  be  eraporated  by  a  nuld  beat,  and 
laare  tba  platinnm,  in  ita  pure  state,  oaat  into  any 
desired  shape,  Niobsl,  whieh  barely  tnaea  bIobb, 
nill  enter  luto  eombiaaUan  with  coppeZi  (orming 
Herman  ailTci^au  alio;  that  is  more  toaible  than 
nickel,  and  lesi  fuaible  than  copper;  this  alloy  is 
n^ndered  the  whiter,  harder,  and  less  f  nsiblo  the  more 
lickel  is  added.  The  leaa  fniibia  mcbila,  when  tnaed 
in  oontjact  with  tha  more  fnaible  metals,  seam  lo  dia- 
lolte  ia  the  fusible  oietala ;  rather  than  melt,  the 
inrfaoa  of  the  metal,  is  gradaally  waabsd  down  nntil 
-.be  entire  mass  ia  dioiulied  or  lH|ueGed  and  reduced 
K)  the  state  of  alloya.  In  forming  alloya  of  brass,  in 
furnaces  where  heat  anoagh  cannot  be  obtained  to  . 
fuse  tho  capper  aeparately,  the  alloy  may  be  formed 

S  beating  tha  copper  to  the  highaat  heat,   and  then 
ding  tho  line  or  tin  in  tho  molten  stale,  so  aa  not 
\o  reduce  the  temperature  of  tbo  copper. 

In  forming  alloys  witb  new  mctila  it  ia  osnal  to 
molt  the  lens  fusible  metala  Srst,  and  then  add  tbc 
more  fa!<ible  metals  and  mix  them  by  stirring  them 
well  together  ;  the  rod  uaod  in  stirring  them  ahould 
tM  hmted  to  reduces  to  prevent  lowering  the  tempera- 
ture or  chilling  the  metal.  In  mixing  alloya  for  bells 
the  alloy  ahonld  bo  well  s'---"'  — '"-  —  " ' 


„-- bay  ,  - 

pieces  under  the  hammer;  and  alloys  la  braaa,  bell  well  heated,  in  which  case  pari 

metal,  &a.,  must  bo  treated  with  prcoantion,  and  lolrcd  and  combinea   witb  the  alloy  and  giyee  the 

should  never  be  taken  out  of  the  mould  while  red-  bell  a  better  tone  ;  but  alloys  of  brass  tbat  are  to  be 

hot.     AUoya  ot  2  parta  copper  and  1  part  liao  are  (uined  or  flnitbcd  shonld  nerer  be  stirred  with  an 

rery   soft  and  malleable,  and  may   be  drawn  by  iron  rod,  for  tbo  iron  dissolred  from  the  n>d  will 

hammering  or  easily  cut  with  a  fi)e,  but  an  alhiy  of  niuie  hard  epecka  in   the  alloy   if  not  thoroughly 

1  part  ooppar  and  2  parte  sine  is  as  hard  and  brittle  mixed.     In  forming  fine  all<na  the  alloy  ihoold  be 

las  glusa,  and  may  be  easily  pnlrerised.     An  alloy  ot  <itirred  with  arod  of  the  least  fn^Us  molal  OOOb^ned 

'  2    parte    oopper    and  1   part    lead    makee  a  soft,  in  the  alloy,  or  with  a  wood  ttiek  |  tho  wood  atlok, 

malleable  metal,  bot  is  inferior  to  an  alloy  of  copper  in  many  oaies,  ia  better  than  a  metalHo  rod,  for  it 

and  lino.     In  alloys  of  1  pail  coppar  and  1  part  lead  nanaaa  the  metal  to  boil  aligbtlj  Bod  unite   man 

the  lead  will  ooie  out  in  cooling.    In  alloys  of  1  part  ihorongbly,  but  tha  mod  stick  coanob  be  used  in  a 

oopper  and  2  parts  lead  the  lead  wifl  not  unite,  but  imall  crucible  with  only  a  small  amonnt  of  metal. 

will  sink  to  tho  bottom  when  cooling.     Alloys  of  C  When  alloys  are  made  that  contain  only  a  ray  small 

parts  copper  and  I  part  tin  moke  a  very  hard  alloy,  .[uintity  of  a  metal  that  ia  diffioolt  to  fuse,  U  in 

and  the  alloy  gets  harder  and  whiter  the  more  tin  is  '  pewter,  it  is   scarcely  poaaible  to  throw  into  tha 

added.    Alloys  of  tin  and  copper  should  not  be  loo  melted  tin  the  half  par  oent.  of  melted  oopper,  with 

rapidly  exposed  to  the  air,  for  if  a  large  percentege  i  !iny  certainty  ot  the  two  metals  bein^  properly 


of  ti 


I  strike  to  the  surface  and  or 

e  hard  spote  in  the  casting.     Alloyx  1 

'  •- '-  -■"---■  "--  additic 


1 ;  and  ii 


and  lead  cannot  be  n 


„  ._._  aUoy  it ._ 

in  a  crucible  and  then  add  to  it  two 
its  weight  ot  melted  tin ;  this  dilntM 


of  arsenic,  unless  the  lead  ia  alloyed  in  a  very  smidl  the  copper  and  mokes  an  alloy,  called  temper  or 
quautity.  AUoy.i  of  cine  and  tin  am  very  hard  and  liardeniog.  This  alloy  ia  Tcry  fosible,  is  melted 
brittle,  and  ore  bet  littlo  uaed  alone.     By  the  nddi-     in  an  iroa  ladle,  and  is  added  to  molten  tin  or  lead, 


brittle,  , 

tion  of  copper  to  alloys  of  these  two  metala,  tbo  u  my 
is  rendered  more  malletibie  and  soft.  Arsenic  mukcs 
all  alloys  bard  and  brittle,  and  is  very  da^gcrons  to 
use.  It  is  seldom  used  except  to  impart  fluidity  to 
the  rery  infuaiblc  mets,1s.  Allays  of  lead  and  tin  arc 
VC17  malleable  and  ductile  when  cold,  but  at  a 
tcmpernturo  ot  about  111X1°  Fah,  they  lo^e  the  power 
iX  cohesion  and  are  exceedingly  brittle.  The  alloys 
of  tin  and  lead  partake  of  tho  general  nnlnro  of  thi-ae 
two  metals.  The;  aro  soft  and  malleable  when  cold, 
even  when  a  small  amount  of  brittle  antimony  has  ' 
added.    An  alloy  ot  tS  parts  lead  and  1  part  | 

y  hnrd  and  I  ' 


9  give  it  the  deiired  bardneaa  and  form  pewter. 


SIBQINa  TELSFHONE  AT   BIXVENB 

INSTITUTE  OF  TECHNOLOGY.* 

By  Uknkt  Mobtoh,  Ph.D.,  Pbhidbst. 

A    NUMBER  of  sipeiimentH  have  been  toadoat 

i\.    the  Stevens  Instilnte  ot  Technology  with  telo- 

I'hones  for  einging  and  lor  speaking,  which,  while 

iiot  of  a  nature  to  form  a  Byaiemntic  research,  havo 

iicTertbelcas,  dsveloped  facte  of  loffioiont  ioteteat  to 

-     -  recoid.    These  Dxperiments  were  ohieOy 


brittio;  and  an  alloy  of  1  part  lead  ^nd  1   part  T*'^""?"'^ "^'"'?  S°°''*^.''i!!S*''''' !-',?—'!; 
Tntimonv  is  harder  and  more  brittle  than  antimonT   '  '"'^  *'™  direetion  ot  tha  present  wntsr,  and  mro 
'  ''I  rarried  on,  in  tba  first  place,  mainly  with  th&  -win 

Fuifbility  of  AUoya.  I  c[  developinsa  lm&-irQQ,'E&<si«,\ 

In  tormiog  alloya  of  the  differeoi  metala  tiiej  ao\  mn*«a^toaga.  t.A'tV'ai.  jM^^W;?: 
Jiot  oambinc  witb  each  oUiar  in  tbeir  soM  tMa  Cw'\\\v  \  ■  Ixim 


iSinwXtft^'M'iw'S*:'^'^™*^^*'^- . 


ENGLISH  AIECHAOTO  AND  WORLD  OF  SCIENCK ;  No.  702. 


Sift.  6, 1878. 


pnUkfasfami  on  tba  iDbitcl.  Ths  Kentlemm  n>a- 
OMned  in  than  aipariiMnbi  were  Meura.  Woi.  E. 
(hjtr,  Bmrj  A,  Beokmajcr,  nnd  Brown  Avrei. 
Tin  p^nt  M  departnn  wM  tM  oldait  form  of  tha 
linguB  telaphcne,  dMeribed  by  B«iu  in  1863,  an^ 
coDuitinir  of  *  truiiniitting  and  »  nodTins  inatm- 
mmt.  ^la  truiamitteT,  nwd  byBaiu,  oooaiatsd  of 
a  numthpicoe  lika  that  of  an  ordlauy  ■penkitii  tuba 
conneotad  with  a  box  or  cbunber,  ons  snifkoeof  , 
whieb  wu  provided  with  a  Urge  round  apErtnra  i 
eorand  with  a  parchment  diaphrwm.  To  the  Motra 
of  thii  diaphngm  wu  attached  a  imall  plnte  of 
platinum,  with  a  metallic  eoDnaotion,  to  a  blDding- 
poat.  Oppoiits  thta  central  poiat  oF  tha  diaphraftm 
■wal  inppDTlada  acraw,  with  a  platinnm  point,  adjaat. 
^Uaa  ai  to  toneh  the  platinom  plate  on  the  diaphn^m 
lisUlj  wh«natr«at.  OaainiioE  into  the  moathptsee 
MB  duuiliraim  wai  made  to  rira'ale  in  nniaoa  with 
-tha  twte,  and  thoa  a  oorreaponilin^  intermittent 
cnrrant  wu  tranamitted  to  tha  T«eainne  inatmmeDt. 

The  raotiTins  inatramant  employed  by  BaiaB  coa- 
Bitted  atflnt<rta  aimplaaleetro-magnet  mounted  on 
a  reaonant  caie,  the  aound*  prodoood  being  aimply 
da*  to  tha  molecular  changei  in  tha  aoFt  iron  bar  of 
taidmagnat.  Afterwardibenaedanaleotra-niagnet, 
with  a  morable  amutnTB,  whose  Tibrationa  then 
baoame  tba  bdotm  of  tha  aoond. 

Tbt  tranimltting  ioitrament  employed  b;  ne 
(ahown  in  Fig.  1)  waa  made  in  the  ahopa  of  Messrs. 
Geo.  Wale  and  Co.,  located  io  onr  bnilding,  and 
eondated  of  a  tmncated  hallow  brau  oona,  prondad 
with  arlnislipping  over  ilaamaUer  end,  by  meani  of 

whioh  a  uaptaragm  of  tl "  " 

rwdily  attached.    To  the 


For  greater  eonTenienoa,  howerer,  the  magnet  wu 
anpported  in  a  horiaontid  poaitioD,  thin  mbbrr 
buidi,  inch  aa  are  need  for  filing  paperi,  being 
Btretchod  on  it,  lo  aa  to  croaa  the  faoa  of  eaoh  pole. 
The  armatarewu  attached  to  the  bridge  sF  a  guitar, 
_>.;»».  i-  it.  t.,..-  _!,  hnng  from  an  npright  atand, 


a  hare  the 


it  the  polaa  oE 


Thii  gare  to  the  whole  apparatnt  an  elegact  ap- 
pearance, and  produced  a  Teiy  atriking  efFeot  in  iti 
nae,  aa  the  guitar  oould  be  hong  on  ita  anpport  witb- 
Dot  anf  apeeial  «an  or  adjutment,  and  wonld  then 
immediately  begin  to  lonnd  ant  the  tnne  which  waa 
beinff  tranamittad  from  tba  other  end  of  the  line. 

Saeh  an  iutroment  waa  fitted  np  for  a  concert 
tronpe,  who  have  bean  traralling  OTer  the  conntr] 
for  eome  montha  put,  and  hae  giron,  we  hear,  entiri 
aatiafaction,  eihibltiooB  baring  been  made  with  it  ii 
■oma  of  the  largeat  coocert-roonu  and  other  pablii 
baildingP. 

In  the  coorae  of  eome  eiperimente  which  he  madi 
daring  the  anmmer  Mr.  Ayrea  fonnd  that  a  tale 
pbona— made  after  the  pattern  of  those  uaed  by  Mi 
Qrabam  Bell  at  hie  lecturea  in  New  York  lad 
epring,  and  consisting  oF  a  permanent  masnet  wi ' 
soft  iron  pins  attached  to  it^  poles,  these  being  tu 
ronnded  with  coila  of  fins  wire,  and  having  opposi 
to  them  a  disc  of  aheet-iron  abont  ail  inchea  in  di 
m'lter— made  an  nneipe:tedlj  good  reeeirer  for 
currant  transmitted  by  aach  a  Buis  tranimitter 
we  have  duflcribed,  |l  "^aa 

An  application  of  thia  waa  aoon  made  to  'what  we 
may  call  the  "  guitar  reeuTer  "  (aee  Fig.  2),  by  Mi 
Deckmeyer,  who,  securing  the  guitar  firmly  in 


uent— namely,  that  linei  <d  mr  high  Toiitiate 
-^uld  be  inteqnsed,  mod  iba*  th«  induced  gamst 
■iinid  pan,  (or  oiampla,  Uiroagh  tha  bodia  e( 
inrml  persons,  and  yet  prodnee  load  nnsie  La  tW 
liitir.  Tliis  makes  a  rary  itrikiox  lactoia  ill  win 
lion  or  experiment. 

Ttaongh  reached  indapeDdently  by  tha  Man*  rf 
r<auoniag  and  eiperiiiMat  here  notad,  do  rfaiarf 
nriginality  ii  made  in  this  aoDnaolioa,  foronsef  Hr. 
K.  Oray'a  patents  oorcri  tba  nsa  of  aaiadaeadai- 
reat  with  an  electro-magnat  and  armature  athebal 
to  a  sonndiog  board.  A  furthar  praelieal  iaucMa- 
ment  wu  made  in  tha  tranamittv  at  tha  siuiiilhs 
1)1  Hr.  Ayrts.  by  aabrtitatuw  tUdc  Mtrr  napK  hr 
tiM  ihaet-nibber  diaphragm.  TUa  greaUj  bwaaaJ 
tlie  range  of  action  <A  this  part  of  tha  ainaraiBi,  aal 
ttiuB  faolitatad  ita  adjiuitment,  ana  made  tkt 
(certainty    of   its   aetioo   on    all    ooeaaioiti  Back 

Another  matter  of  pnetical  importauea  was  eesi 
)  a  tie  a  couTenient  and  porlAble  battery,  sofficinril; 
''Dostant  to  operate  the  apparstas  for  the  tiat  i 
ordinary  eiperiments,  witboat  nnoeccMary  bolk  sid 
ireight  To  meet  this  requiremeiit  tfan  pnacsl 
writer  deaignrd  the  followlog  anangement ;— In 
^lu>  spedmen  tubes.  Ilia,  by  iin. — in  other  words, 
large  test  tabes,  flat  at  the  bottom,  and  with  hcaij 
t.']aBs  rings  at  the  top,  an  eat  in  haiea  bcrelins 
itrip  oF  wood  ascnred  ^ninat  a  flat  pieoe  el  Ikis 
Loard,  Sin.  by  12in.  At  tbe  npper  part  of  Una  btari 
are  attached  two  staples  of  biaaa,  into  whiii  dnai 
tba  ends  of  a  bar  of  wood.     On  the  bar  ate  fii  1 1  t|. 


These  eloroanta  dip  appmpriatsly  it — 

terminal  platea  oF  hnaa  hold  only    one  wire  mA, 

lod  close  tha  end  connaotioiu  by  contact  with  tti 

■taplea,  each  of  whioh  ha*  a  londing-Bcrsw  b  ib 

lower  part. 

A  Tory  cheap,  eompMt,  and  yet  efficient  batta? 

thai  ptodaced.    For  aioiting  fluid  a  atreng  aeb- 

SD  oF  Glauber  salt  will  aoawer  rary  wall,  as  ril 

le  of  sat-ammoniac  ;  both  of  tbeaa  an  aotinlr  bm- 

irrouve  and  harmleaa  if  apilled-    Dilate  aolphirie 

:id  prodnoai  more  anergetic  eltacla.  hut  arm  1h 

mtral  aaluliona  wili  prodacaall  the  force  neetawi 

I  fill  the  largest  leeture-ioom  with  aODnd  fnati* 


'  was  attached  a  email  mcanlar  jueoe  of  platinnn 
foil,  to  which  wu  soldered  a  rery  fine  capper  win, 
which  lodlOB  bin  ding  screw  npon  the  hue -board  of  tha 
instrument.  Oppoaits  the  diaphragm  wu  a  screw, 
with  a  platinum  point,  lupportad  on  a  bmis  column, 
■o  H  to  touch  lightly  tha  platinum  foil  in  the  caatre 
of  the  diaphrajnn.  The  ban  of  this  column  wu 
also  prondad  with  a  biading  screw,  to  carry  ou  the 


This  apparatus  being  connected  with  a  baltery,  it 
is  erident  that  oa  singing  into  the  oone  libratians 
Mrraepondiag  to  the  note  wonld  occur  in  the  dia- 
phragm, and  theu  would  in  tura  cause  nipluroi  and 
renewals  of  contact  corrcaponding  in  frequency 
batwaen  the  plulinnm  foil  ou  the  diaphragm  and  the 
point  of  the  opiMaing  wire.  This  was,  ia  cfFeot, 
nothing  more  than  tba  transmitter  of  Beiaa  madi 
more  compact  and  ad  jna table- 
After  nnmerooB  experinienta  with  other  plans, 
wbieh  operated  with  greater  or  less  sncceu,  the 
following  arrangamant  wu  made  by  Mr.  Oeyer,  with 
maehbettcrreanlts  than  any  we  bad  obtained  before  : 
An  ordinary  U-ahaped  eleatn^agnet,  about  three 
inchea  long,  wound  with  eoatse  wire,  lO  u  to  haie 
only  about  two  ohms  reststanea,  wu  supported  with 
ita  limbs  vertical  and  tUa,  ends  of  ita  poles  tamed 
npwarda.  On  each  pole  wu  lud  a  narrow  tUiaid  of 
soft  indiarubber.  Upon  these  agmn  rested  an 
ordinary  armature  oemented  to  the  reaonant  oa*e  of 
an  .£olian  harp. 

The  iatermittent  currant  hcra  produced  ribnitians 
byfiuotnatiODS  in  the  atttaetion  between  the  magnet 
and  annatnrB,  the  neeissarr  raailient  force  being 
aopplied  by  the  linea  of  rubber  on  the  faoa  of  the 
magnet.  With  this  iutanmant  tba  sound  ^odneid 
iroi  lojd  aapugh  to  be  heard  orar  a  laiga  rogn 


araot  poiiUoa,  brooght  a  large  permanent  n-magneb, 
with  (oft  iron  pins  and  fioa  win  coils,  rery  dose  tu 
the  armature  which  wu  attached  to  the  gnitar. 

The  initrnment  so  arranged  was  found  to  gire  o 
uder  loand,  and  to  operate  mors  euily  than  tlii 
prarioQB  one.  The  battery  uied  in  nil  tbaae  experi- 
ments cDuiinted  of  six  Uolanchj  celU  of  the  nana! 
kind  supplied  by  the  Ljchlanch^  Battery  Companj . 
10,  Wast  ISth-etceet,  K.  Y. 

It  struck  the  present  writer  as  a  very  ramarkablE 
roumatince,  that  affects  so  nearly  alike  ahoald  b( 
obtained  Duder  anch  different  conditions  u  wen  herr 
pnaent.  Thus,  in  what  may  be  distingniihed  aa  Mr 
Oayer'a  telephone,  tbe  resistance  of  the  magnet  wat 
OQ^  about  3  ohma  ;  whUe  in  what  we  may  csU  Ml 
Beckmeyer'a  arrangement  it  wu  abaut  200  ohms. 

A  aeries  of  eiperimente,  carried  on  at  his  sngge.'^ 
tion,  also  ebowed  tfaat  the  excellence  of  effect  it 
loodnesa  aod  rango  of  toua  did  not  d^nd  apon  tb^ 
mere  strength  of  the  magnelio  attraction,  but  migb  i 
bo  gcenleit  whan  that  wu  leut,  and  that  the  sup- 
preislon  of  the  extra  enrreot  by  the  nse  of  a  con 
denser  eorioasty  impaired  the  effect  of  the  appaiatu^ 

This  seemed  to  indicate  that  ourrenta  of  hieh  in 
tenaity,  auch  u  tiie  extra  cnrrent  or  an  induoed  cui^ 
rent,  might  bo  of  specinl  efficiency. 

Such,  indeed,  proved  to  be  the  case.    The  batter; 


neoted  with  the  line  in  which  tha  gnilar  re 


A  SIHFLX  PHOKOaBAFH.* 

THE  simple  instmmant  Bhown  in  penpeeti**  k 
Fig.  1,  in    section  in  Fig.  2,  anduBUak 
Fig.  3,  eonsista  of  a  monthpteca.  A,  to  wUek  ii 


no<Ur  theaa  mionmitanou  the  reaulta  obtaint'I 
waroTBiy  eiedlent,  tha  aonnda  prodnoed  being  quite 
u  lond  M  thoaa  ton  tha  battatr  currant. 

~    ~"        '      '        in  this  arrange. 


_. ^F  laaling  wax  or  cemant.    Upon  tht  odr 

faae  of  tbe  diuhrsgrn  and  at  opposite  adgas  llsl 
are  goidea,  C  D,  for  reoeiring  the  woodan  atrip,  F- 
Tbeaa  guidaapreaent  only  a  alight  baariag  aufMsIa 
the  itnp.  lie  gnida,  D,  ia  nnnded  to  rsoai*  Ik 
apricg,  E,  which  ia  aeonrsd  to  it  by  two  eeraws,  b) 
which  also  tbe  spring  ia  adjusted,  bo  u  to  bear  witi 
mon  or  leas  foroe  on  tba  small  mbbv  block  wUek 
nets  upon  the  centre  of  tha  diapbraBm.  A  needle, 
which  is  shsTpaned  like  a  leather  aowing-aeedll  w 
■wl,  is  soldered  to  the  apiing,  and  is  located  dinelll 
opposite  the  oeotn  of  the  £*phragm.  Tbe  gaides, 
C  D,  an  placed  ao  that  tba  median  Una  of  tbt 
strip,  F,iB  at  one  side  of  tba  Madia.  Thaibit,F, 
baa  four  slight  longitudinal  groom,  two  aa  eadi 
aide,  wbieh  are  made  with  an  ordinary  earpcntw't 
gange.  Tbeaa  Broorea  are  loaated  u  that  wWt 
the  strip  ia  moved  throng  tha  guidea,  ou  orlta 
otherof  tbcM  will  pau  orar  tha  needle.  Afiaearf 
»wai  ia  Tabbed  orar  tba  tkUa  of  tha  strip  te 
« it  an  adhesire  ooafing  for  rooaiTing  the  toil  ON 
nooding  the  aoanda. 


•  From  tba  SfifalVlle 
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n  Iho  wooden  Btrip.  Tba  foil  ii  lud  on  . 
roodsn  itrip  ind  bamiibed  dawa  iritb  tha  thumb' 
ail,  M>  that  it  will  tdbere.  TIm  itrip  thiu  prap&red 
I  plrccd  in  iha  gnidei,  C  D,  and  tba  needle  is  ad- 
uted  w  that  it  indsoti  tliofnl  iliKbtlj  m  the  itiek 
I  moTid  aloig. 

By  talking  io  the  monthpiaer,  and  at  the  Bane 
ju*  Doring  tho  itrip  atoiig  with  a  aiiiooth  iteadj 
lation,  the  lODDdB  an  racordsd  oa  tbe  toil.  B; 
udiig  the  strip  igtatn  throngb  tho  guidci,  no  that 
bt  needle  tiaTcnei  the  lame  groOTB,  and  applf  ing 
)  the  iBODthpiMs  ■  paper  funnel  or  rdsosaiDr,  the 
nmdi  or  worili  apoken  into  the  ioatrument  will  be 
ipodaeed.  It  ie  aren  pouihle  to  record  tha  aoaiidi 
D  ft  plain  atrip  of  wood  so  that  th«7 


BEITISH  ASSOCIATION. 


ABSTSACTS  OF  PAPERS,  fte. 

Inaaet  PettUlBatlon  of  Plowflra. 

lb.  Alex.  Wilao^  M.A.,  B.3e.,  OUafrow.  read  a 


■r  ftttiliaation  and  not  on  tha  wind,  and  jet  the; 
n  not  poasaaa  a  conairienona  oolonrial  or  marked 
irolla  for  tba  gnidanee  of  inaaeta  to  the  fiowsra. 
lOMDveT,  tha  flowers  are  in  them  not  maasod  toffe- 
icr  to  gain  additional  oonaincnonaneaa  aa  in  hifrnlj 
■lavtad  flowars  like  haatha,  toxKk>Ta,  gladiolns.  Ae. 
[ifhlj  eolonred  ooDspienons  flowera  are  asoall;  pn>- 
tTKSUiona— i  (..the  anthers  are  matoied  bcfam  tha 
tignia,  and  aa  flowars  are  nanall;  deTclaped  from 
aww  aLpwarda,  it  (olhtwa  that  in  an;  given  pUnt 
ha  lower  flowan  will  haTs  ahed  tbeir  pollen  and 
•fo  tbair  atigmaa  laady  to  raaeire  it  t^  the  tima 
ha  nppar  flowera  are  beginning  to  ihed  their  pollen. 
B  thia  inconapicnoni  clui,  on  the  other  baud,  tha 
)war  flowera  will  be  in  the  second  or  mala  aUga 
Fh«D  Um  npper  flowera  are  aa  ret  in  the  joangar  or 
Mnala  alage.  Now  It  is  clear  that  an  insect  naiting 
nek  flowera  niait  adhere  to  the  habit  of  tba  beei, 
rhidi  inrariabl;  bagini  at  the  lowest  flower  on  a 
talk  and  foea  npwarJs,  taking  eacb  flewsr  io  retrn- 
iranecMiiOD.  U;  thia  means  itinrariablT  entersfint 
,  female  flower,  and  there  dapocits  the  pollen  it  bringa 
ritb  it  f rom  another  plant.  Were  tha  bee  torerersg 
hia  order  the  whole  elaborate  arnngemauta  of  man; 
hats  for  croia-tartilisation  would  be  apiat.  tor  the 
laa  WOnld  aimplf  tranafer  pollen  from  the  app^cmale 
luipais  and  deposit  it  on  the  lower  female  ones,  Thii 
rontd  be  fartiliiation  br  flowers  of  the  aame  plant, 
isd  this  Hr.  Darwin  has  shown  to  be  little  or  no 
■Uar  than  self- fertilisation.  la  the  caae  ot  tha  in- 
oaapieaoaa  flowera,  where  the  oppoaite  condition 
Maua.   a   baa    wonld   froatrate   fertiliaatioa   b; 

Jbariog   to    ila    ori^- -■■ —    '-'■"■      "- 

H  ilaon's  obaerration 


all  oter  Ireland  aqnalled  360  milUoa  horse  power. 
Wind-engines  are  now  made  which  are  soU-aotinif.  bo 
aatopiOTide  Bgaiaat  tha  eSecla  of  storme.  Small 
towna  and  Tillanea  had  not  the  meajii  of  bringing 
water  from  a  diataaoe,  and  might  ha  aupplied  by 
deep  wella  and  pauipa  worked  b;  wiuJ-enitiaeB  at  a. 
Terjlowookt,  Tha  same  force  niiiht  also  ba  need 
for  the  removal  of  eewage  From  BDintI  tatroB  bf  tha 
infiltration  proceBB.  A  1  barae-power  wind  engine 
would  anlSae  to  keep  KJO  acrea  of  land  draioed.  The 
same  power  mi^bt  with  advantage  be  employed  in 
tba  drainage  of  bom  and  the  maQafactiira  of  peat. 
He  baliared  that  if  Iraland  ward  tally  draiaed  and 
proper!*  tilled  theclimateoF  that  canntry  wonld  rank 
eqaal  to  thnt  of  England  for  tba  prodnctian  oF 
ccreala.  Kr.  Uramwetl  Buid  it  would  hv  adian- 
tageooa  for  mHanfactnrers  and  otbnra  usin^  ateam- 
'  power  to  irovida  wiDiiiiiilla  whieh  could  bn  n?r>d 
whenerer  the  wind  was  strong  enan^h  in  relief  of  tha 
steam-power.  Tha  Margate  Waterworks  had  both 
a  sleam.euqine  and  a  windmill,  Tba  President  (Mr. 
Eaaton)  did  not  think  there  wonld  be  any  diScnIby 
in  connecting  both  the  ateam-engine  and  the  wind- 
mill  with  tha  machinery. 

The  Adulteration  Act  and  the  Uilk-BelleTa. 
Me.  E.  H,  Cook  contcibntad  s  paper  on  "Tha 
Adnltaration  Act  in  so  far  aa  it  Itclatea  to  the  Pro- 
aecotion  of  Milk-Sellera."  Mara  prOBecationa  of 
milk-sellora  bare  oconrred  than  oF  any  other  Tnndors. 
and,  he  feared  thoy  mnat  add,  more  noBatiBfactory 
decisioni  ware  giron  than  in  other  prosecBtioas. 
InatanOBB  had  occarred  in  which  innocent  milk- 
aeltera  had  been  fined  for  selling  a  pnre  article,  and 
in  very  many  oaaea  they  might  be  anre  the  frandnlent 
dealer  bad  gone  nDpnnisbed.  Milk  waa  a  anbatance 
which  Tariod  graoitly  in  qnality,  Aa  a  reaalt  of  four 
years' experience  it  appeared  to  him  that  mQk  waa 
anbject  Io  fonr  kindi  of  adnlteration— a 
owing  to  the  food,  '        '"  " 


eipoanra,  mora  or  lets  aet«  d  on  by  that  tnbataDea 
eran  where  they  were  eielndad  from  tha  ligfat.  When, 
howe*er,  Uiey  were  Babjecttotbeoomhinedaetion  of 
chlorine  and  the  aun's  rays  they  wsi«  soon  decom- 
posed. The  following  nitoo-pmaaidaa  ria.,  tltoaa  of 
pataasinm,  aodiom,  barium,  oaleinm,  line.  uoo,  and 
ailrer^-were  found  to  be  thoa  daeompoaed  when 
exposed  to  thaoonjoint  action  of  chlorine  and  nn- 
light,  and  it  waa  probable  that  other  nitro-pmaaidea 
would  be  aimilarly  alleotad.  The  only  one,  how- 
erer,  which  be  (Dr.  Dary)  had  obsarred  reaiating 
tbia  aclioQ  was  that  of  copper,  which  had  ramained 
apparently  nnaftacted  after  some  weeks'  expoaora 
to  its  inflnence. 

Tha  Snppoaed  Hadloiarluit  and  Diato- 
maoem  of  tho  Coal  Meaanroa. 
Prof.  Willlauiaan  road  a  paper  on  thia  anhjact. 
He  called  attaalion  to  the  Trnqaariii]  of  Mr. 
Carmtben.  found  in  the  loirer  cool  meaaorea  of 
Lancaabire  and  Yorkatiire,  which  small  Bpberiea] 
objecta  that  ohevner  believed  to  ba  Badiolaiiani 
like  thoaentiU  living  in  eiiating  aeu.    The  anthor 

ahowed  that  the  rtniiBt'  

theae   spheres   are   an' 
Bpiaaa  like  those  of  tl 


0  the  a 


aal,  ( 


owing  to  tba  health.  The  beat  milk  was  gtiaa  by 
those  cows  which  ware  fed  on  grasa,  aod  the  better 
the  yraaa— other  thing*  equal— the  richertho  milk. 


Orams  largely  inereaaed  tbe  qoantity,  but  diminished 

Ihnqnality  of  the  article.    That  theqnantity  of  milk 

Ided  by  the  same  oow  raried  at  different  aeaaona 


Jlr  to  aueh  inaaeta,  uid  aa  waaps  a 


9  generally  pi 


btoiy  in  thali  habita,  aod  not  entirety  regatable 
aadan,  aabeea  are,  it  ia  probable  that,  like  other 
■nuTorODS  oreatnres,  their  perceptions  of  Tision 
ad  aeant  are  keener ;  hance  wasps  can  probahly  find 
baaa  obsenre  flowera  quite  aa  easily  aa  a  baa  can  a 
lighly-oolannd  one.  The  plant,  therefore,  Enda  that 
ha  material  can  ba  more  economically  utiliaad  than 
n  the  prodnction  of  a  eolonred  corolla  jast  aa  in  the 
aaa  of  aolf-tertile  eleiatogamio  flowera. 

Vbo  Btoorina  of  Sotbw  Bteamsrs. 
PnlcMOr  Osborne  Beynolda,  F.R  S..  read  the 
epwt  o(  tha  Mnmittee  appointed  to  cooaider  the 
feet  of  propelUra  on  the  ateering  of  Taasela.  The 
iataoea  reqairad  by  a  screw  ateamer  to  bring  her- 
lU  to  rest  from  Tnll  apeed  by  tha  rererse  of  her 
sow  waa  almoat  indeprntdent  of  the  power  of  tha 
apioea,  bnt  depended  on  the  aiia  and  build  of  tho 
lip,  aad  generally  lay  between  i  and  U  timna  the 
lip'a  length-  A  acrew  steamer  at  full  speed  re- 
urad  fire  Icngtba  in  which  to  atop  beraclf ,  but  by 
tiog  tbe  rudder  ahe  ahonld  be  abla  to  turn  beraeff 
iraDg:b  a  quadrant  without  having  advanocd  fire 
ngtha  in  ber  original  direction.  In  tba  cnae  oF  tbe 
Inriunt  and  the  Kunig  Wilhelm  there  were  two 
eaaela  in  firat-clasa  condition.  Bailing  on  n  clear 
Bj,  in  the  poaition  prctcribed  by  tha  whole  wisdom 
F  tbe  German  nary-  One  of  them  fonnd  it  nacea 
ay  to  maniDiiTni  a  little,  and  in  doing  ao  found 
eraalf  oat  of  position.  She  rarerBcd  her  screw,  all 
imoiand  of  her  was  loat,  and  ahe  followed  bar  own 
ngiilded  way  right  into  tho  ribs  of  har  couBort. 
amenlabla  ai  the  accident  was.  it  would  hare  been 

it  BO  far  from  this  being  done,  we  lind  what 
ppean  as  tbe  cause  of  tho  accident— namely,  the 
ITaaial  of  the  screw — commended  by  the  German 

Wind  Power. 
Ur.  J.  Pilea  read  a  paper  "  On  the  Use  of  Wind- 
ttartr  for  Ruaing   Water,   and  tbe    Disposal    of 
OWOgO  and  Drainage,  with  Special  KoFereuce   to 
relaAd."    Tht  ararage  force  exerted  by  the  wind 


the  qnantity  of  milk 

, , . at  different  aeaaons 

of  tbe  year  waa  well  known,  and  the  goalitv  alao 
Taried  considerably.  Generally  speaking  milk  was 
richer  in  sommer.Wanao  the  milk- producing  arti- 
cins  were  than  aTailable  tor  food  ;  but  tho  rarlation 
with  the  season,  he  was  inclined  to  think,  was  more 
due  to  the  tiuit  oF  caving  'Jiiiu  to  tlio  altariiition  oF 
anoimer  aud  winter,  So.hb  oowa  gave  heller  milk 
than  othera.  It,  then,  mUk  wib  anbjoot  to  theao 
nataral  variations  how  ware  they  to  decide  npon  it? 
sophistication  P  By  adopting  as  their  BtaQdard  oF 
pure  milk  the  lowest  uireuutage  of  Bolide  xiot  fat 
which  it  bad  ovsr  been  found  to  contain.  Thia  was 
the  principle  which  wnq  adopted  by  most  aualysta, 

by  the  AdnlteratioD  Acit  tha  analyat  waa  to  fii  tba 
pereenUgo  bimBolf.  and  it  varied.  In  onlar  that 
jnsticQ  niigbt  badoao.  fraud  detected,  and  tba  dig- 
nity of  the  chemist  maiotiiined,  it  waa  necessary  to 
Temady  that  ansa  I  ia  Factory  state  of  things,    Ualy 

BriiFly,  that  was  to  buy  snd  sail  milk  by  quality] 
instead  of  by  quaDtity.  Oun  metliod  oF  introducing 
tbe  practice  would  be  to  divide  tbe  mUk  into  two 
qnalitiea— firat  and  second  -tho  power  to  include  all 
milks  oontaining  12  per  Qent.  of  solids,  and  0  per 
cent,  of  soUda  not  fat,  and  to  be  aotd  at,  eay.  Id. 
par  gnart ;  and  the  latter  end  to  iucluda  roilki 


,.  .  .    ,  therefore,  oould  not  hare  the 

apieular  nature  attriboted  to  them.      He  than  da- 
~  that  within  this  eiternal  membrane  is  a 
ar    D»e,    whin.b     latter     is    fitted    with 
rogatablo  cells  li" 


larini  aa  to  land  Prof, 
of  thair  Badiolarian 


coalm ,_ 

vegetable  stmctann.  Tbe  moantain  limeatono 
deposits  oE  soma  British  localitiaB  contain  ■  Taat 
multitude  of  minute  oalcareoua  organiama  which 
aome  obterrars  regarded  aa  Radiolariani.  Theaa 
atmcturoa,  however,  seem  to  exhibit  no  aatisbctory 
evidence  of  being  so.  In  the  first  ptam,  tbeot 
orgaoiBms  are  now  ealeareone  innead  of  aiHeiow. 
Itliaa  been  aaggeated  that  thnr  aiticions  elanenta 
were  remoTed  and  replaoedbycarbooateof  lima,  bat 
this  apnesra  tO  be  most  improbable.  Prof-  Bmooo 
and  fiof-Sr      '  -       '-    -'"—"-'"-— 


iohorlemmar  agia*  in  atating  tlMt  they 


IB  than  12  pt- 
otfat.    Thevt 


it.  of  loliiJa, 


Belling  accordiu 


of  solids 

to  nnality  no  nnjuat  proBBcc , 

ready  raaana  of  testing  tha  guality-— Dr.  Cnmoron, 
city  aoalyat,  said  be  had  made  a  special  stnd^  of 
milk,  and  had  analysed  since  1803  many  thousands 
of  aamplea.  He  bad  never  known  a  case  in  which 
tbe  result  oF  tba  mixed  milk  of  a  herd  of  cows  had 


SKuUonB  had  followed,  and  in  all  of  which  it  was  in 
tbe  power  of  tha  person  churged  with  the  o'Tence  to 
have  the  milk  analysed  by  tbe  Somerset  House 
analyat ;  bnt  in  no  case  had  thpy  elected  to  do  bo. 
vrhich  he  looked  on  as  an  admission  of  their  guilt. 
The  great  dilUciilty  an  arnityst  hail  tocoutenil  ogaiuat 
was  when  tbe  milk  W3a  poor  in  fats,  or  the  deficiency 
might  be  attributed  either  to  tbe  milk  havioir  been 
Bkimmed,  or  to  tbe  first  milk  of  the  cow  being  sold 
iustead  oF  the  whole  milk.  The  milk  first  drawn 
from  the  cow  was  very  poor  in  fats,  whilst 
the  last  portion  was  rich  in  fats,  and  it  wis  a 
common  practice  k>  sell  the  fir.ct  milk  s>  tho  whole 
ffiillc,  and  the  stripTitngs  or  the  milk  last  drawn  ni 
[-ream,  or  to  keep  the  atrippings  to  mukn  hotter-  It 
was  a  more  serious  olteQca  to  sail,  or  offer  for  sole, 
skim  as  whole  milk,  th>n  to  tell  watered  milk,  for 
tha  former  w.ta  relatively  dastitute  oF  tho  most  vain- 
able  ingredient  of  milk -namely,  the  tats- 

AQtion  of  Chlorino  on  tho  Mltro-Pr  use  idea. 
Dr.  E.  M.  Divy,  A.M.,  rend  d  paper  "  Uu  tha 
Action  of  Uhlorina  oa  the  Nitro.Pruaaiiles."  It  is 
BtHted  in  tba  different  standard  worka  on  chemisty 
that  chlorino  eicitas  or  has  no  action  on  tba  nitio. 
pnistiJeii  or  nitrofarri-cyiinl-lea.  but  he  (Dr.  Davy) 
had  ascertained  that  sach  waa  not  tha  case — at  leist, 
aa  regardM  saTpr.il  oF  thode  compounds  which  he 
had  made  tuc  anhjact  oF  iuveatiiratiou.  for  ht?  Found 
that  some  were  immediately,  and  other*,  uller  \oo2 


the  preaant  condition  of  those  objects,  or  of  the,  laet 
of  the  anbatitntion  of  carbonate  of  uma  for  lilica, 
that  aneh  an  explanation  renders  neceasary.  Count 
Caatracaaa  baa  pnhUahed  an  accouat  of  a  prooeaa  by 
which  he  reduced  nnmaroos  speoimens  of  cm1«  to  rerr 
minntaqnantities  of  coal-ash,  and  bas  stated  that  he 
found  in  these aehe*DomeronanMrinaaudfrsafawater 
diatomaoeiE.  Prof,  Boscoa  kindly  allowed  oae  of 
bis  ablest  aaeistants  in  hia  laboratory  at  Owaa'a 
College  to  prepare  analyses  of  a  number  of  eoala 
aceoiSiog  to  Count  Castracane'e  method-  The 
Tcaidual  aahea  of  these  praparatiooe  hare  been  teated 
microacopioally  by  Prof.  Williamaoa,  and  In  no  one 
of  them  can  a  trace  of  a  diatom  be  foand.  Beyond 
atttiog  the  taot,  be  Is  wholly  unable  to  aocoant  tor 
the  diacrepancy  between  hia  reanlta  and  those  of  tfas 
Italian  obaerver.  So  far  as  hia  present  obBerra- 
tione  go,  he  finds  himsalf  compelled  to  oondude  that 
wahare  ao  proof  of  theeiisteaeeof  Badiolarians  or 
of  diatomacem  in  tha  British  earbeniferoos  rocks. 

Tho  Sztlnotlon  of  the  Uammoth  In  Siberia. 
Mr.  H.  H.  Howarth.F.S.A.,  read  apaper  npoo  this 
subject,  tha  prlnoipal  objectot  which  waa  to  deal  with 
the  difTicaltiea  that  snrronnd  tbe  eiplanation  aa  to 
tho  mode  in  which  tbe  animal  became  extinct.  Ha 
said  tha  theories  hitherto  propoanded  bb  to  tha 
extinction  of  tbe  mammoth  in  Siberia  were  that  it 
lived  in  the  central  parts  of  Central  Aiia,  and  that 
tha  carcasea  were  Boated  down  the  large  riyers  la 
that  territory  to  the  sites  where  the  remains  were 
now  fonnd.  Thia  theory  may  now,  however,  be  said 
to  be  extinct.  The  examination  of  the  stomach 
ahowed  tbst  tha  mammoth  lived  oa  larch  or  birch 
trees  growing  at  the  verge  of  woods,  near  which  tha 
remains  of  thaanimala  ware  found,  and  their  poeition 
ehoired  that  they  hod  not  wandered  tar  whaa  they 
were  entombed.  AFter  looking  at  the  problem  from 
every  side,  ha  had  come  to  the  conclnsiou  that  there 
had  been  a  sudden  and  violent  change  of  climate  ia 
Siberia  whicb  had  frox:!c  the  previously  aoft  grottnd, 
and  had  also  prasorved  the  mammoths  aa  in  a  hnge 
Although  tho  mammoth  had  even  origi- 


lally  lived  ir 


3uld  live 


.  of  the  food  whii 


Dw  fonnd  about  500  miles  fron 
the  Bpct  where  his  remains  were  diseorered.  Tor 
naturalcorollsry  that  followed  from  this  theory  was. 
that  aometking  similar  muat  be  postulated  witl 
regard  to  other  regiona.     The  oonditior"  ' '■—' 


, .,_B  found  in  Siberia  we 

similar  to  tliose  in  which  it  was  foi 
western  part  of  Knasi.ku- America,  i 
same  aa    tho»a    in    the    Great   Lake), 
mammoth  itself  was  found,  and  it  caul 
fore,  be  doubted  that  the  mammoth  Li' 


..  ._thenL_. 
id  precisely  tl 
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ProF.  I^ith  Adams  gare  it  aa  bi>  opioiaD  ttnt  tbp 
oitinctioo  of  tha  mammoth,  likg  tha  ntiaction  of 
naiiy  othir  animals,  was  not  auily  ■coonnted 
loti  bnt  tho  iatfirpolatioit  of  a  oold  period  miffbt 
Tor;  probaLl;  haie  bnn  tbocanss.  From  tba  tliick- 
nvSB  of  the  rait  of  tha  mammoth  it  conld  haTp 
■nrriTcd  a  rlimnta  such  as  Canada,  bnt  hecsald  wall 
imaKiDe  that  in  n  climeta  tike  that  o[  aortbtm 
Siberia  it  conld  not  snniTs.  It  waa  rather  earions, 
homrer,  that  the  whola  of  them  ihonld  hara  been 
inopt  amy,  and  that  thay  shonld  not  bs  drifted 


broad,  and , 

frequeat  areideats,  anch  aa  sndden  innndatiana. 
Some  soch  fata  might  hava  befatlen  tha  mammoths. 

Bleotrlo  Ziislit. 
ile.  3.  W.  Shoolbred  read  a  pspor  "  On  Electric 
Ughtiii|[,"  in  which  he  contendtrd  that  electric  lijtht- 
in«  ma  in  time  daitinsd  to  mpene-lo  tha  u»e  ol  Rsa. 
—The  Pmident  aaid  that  plcctric  1ii;lit  wu  still  in 
its  infancy,  and  that  any  icformatiaa  nith  mfpnince 
toItwaaeiMcdiasIy  yalaahle.— Ur.  J.  E,  Wighiuo 
Baid  iMthtDg  bad  yet  tianipired  to  render  th?m 
•ppreheniiTe  that  the  prsaent  saa  eyetem  tionld  be 
anpanadsd  by  electric  liRrht,  and  he  thooRhL  they 
wereftloDK  wav  from  brin(nntt  eloetria  li^ht  into 
UieiT  priTato  faoDtes.— Mr.  BriarB  IWashincton, 
U.S.)  stated  that  elaotrie  lifcht  was  asei  in  the  Hou!>e 
of  Bepnaantatiyea  •tWashiagion, 

way  station  at  Philadelphia,  and  tbt . 

to  ba  anch  ander  that  oF  aaa.  In  fact,  in  tha  latter 
ease,  tiiacoitwaaaalyl-34thBtof  roa.  Inthaconrie 
of  time  bo  beliered  tbe  diffieoltias  oF  elaotrie  linfatin^ 
would  bs  oyeroome.— Hr.  Denny  Lane  aaid  be  was 
matly  iotersstad  in  gas  proporty.  He  had  bean  in- 
leaati  that  a  mimber  of  ^m  manacen  bad  rone  to 
Faria  for  the  pnrposa  of  i&Te«tiii£n(r  the  coat  of 
elaatrio  light  as  compared  irith  gu.  The  reanlt  of 
that  invegtigation  was  that  the  ooat  of  eleotrio  liffb'- 
wonld  be  eDOrnioni  as  eompa[«d  with  tha  na — i 
fact,  that  it  wonld  cost  about  a  thonsand-fold  moi 
than  gas.  Ha  had  been  able  to  obtain  tha  opinio 
ol  Dr.  Siamens  on  tba  anbiset,  and  that  opinion  wi 
most  Tenable,  aa  oomiog  from  so  eelebnted  a  prac- 
tical scientist.    Dr.  Siemens  obaarred  to 

gas  and  eleotrie  light  bad  two  lepamte 
more  in,  and  these  circles  wonld  raraly  if 


OiOoisI  Paper.— Prof.  Senleanx  recently  prara  ■ 
dlaeouTM  beFora  a  commercial  meetini  at  Loipsic 
upon  the  oharacter  of  the  paper  cmplayed  in  thi 
public  offices,  which  he  regarded  oa  a  ttrikinii 
oridenca  that  tbegiyingof  contmcts  to  tha  loweai 
bidder  eierti  an  injiiriona  iaduence.  The  pupoi 
which  ie  now  delircrod  ccDaists  almoat  entirely  oE 
wood,  and  in  tha  courac  of  tea  or  fifteen  years  wc 
may  rcaaonably  nnticipita  thiit  the  oSeisl  records, 
which  are  of  tlie  groatoat  impertance  to  onr  Fami- 
lies, will  bo  deatroyed  throocb  the  natural  procoasea 
of  deaay.  Such  a  aerians  eril  would  acem  nlmoat 
incredible  it  it  waa  not  SDstained  by  weighty  evi- 
denee.  Bnt  as  long  aa  onr  offidala  hold  (o  their 
PTMent  eonrm,  and  so  long  as  thay  buy  only  what 
la  cheapest,  and  what,  as  a  noceasary  coaseqacnce,  is 
•leo  bad,  we  have  no  right  to  anticipatu  any  improre- 
uent. 

Formatlo  n  of  W  hirl  win  di.— In  Habert's  recent 
eommnnicatioaa  to  the  Frearh  Academy  he  haa  laid 
apedal  atreia  upon  the  inDaeuFo  of  the  land  oodIii^b- 
Tationi, and  eapecially  of  tha  moBntnins  aud  vnllaifl, 
npaa  tha  great  movemonta  of  tho  atmcaphere.  He 
coain  to  file  ccnclDBion  that  all  theorcloDoa  which 
viat  Eaiopa  from  the  Atlantic  Oc«aa  originate  in 
eiia  AoMncan  monntwna.  Many  yeara  asa  Pro- 
haaor  Henir  indicated  tba  region  of  the  Saskatcha- 
waa  aa  a  pnuninent  cradle  of  Btorma.  More  recent 
"—"-'—«'—  to  tha  American  Fhilosopbical 
^onaiy.  based  partly  npSn  the  obarrTtttJons  of  th 
jiBnal  Secriea  Bnrean,  and  partly  upon  nppcii 
-.iMMiaiovieal  recorde  at  San  FranciBco  and  at  Bar 

'•■t  i-vBtTM  'if  eitensira  atmcpbcric  disturbance— 

"•-n -:^»  sriAbouhooil  oF  Unlorado,  and  anothnr 

■  V    V-as  India  ialand*.- Juiii-nal  0/  Fraakli 

-!;an  T-izknhfl.— Th«Hon.  R.  Cbsrlea  Paraoi 

'.'t:'.  y-^.::--T.  "an  Tlh  HiweilTa,  hate,  we  ai 

—  ...         -J,,  -^    iJB.-ulty  of  inoring  funkaba 

*■   -■-•".     T-a  30ii»e  pomr  is  coniijniiscd 

-  '~    -"'     >   ar;:sd  i^to  bf drooms  and  ofUcea 

■  ■>  ■  ^c*»  la  zu  >  £00Te;ed.    H  j 


a  litU' 


■  -i*  ^-1.  wiieh  thtu  ^_ 
'  -».      ~.-'  HT  i-  comprsfstd  by  _ 

—  I-.  I    "j^    jnukiha    C!>n    1« 

■  -     '..A  ivir.     IS  1  syatam  has  | 

-  -  '   *  wa.:;s-«  in  KDaland  to 
'    '  ii     '    an^^iiks  and  liM|ii- . 

-  ■  ■  --  cj     :--  cnr  lohlif r«  | 

—      -         —  'M    i^    A").      It  is 


SCIENTIFIC  NEWS. 

TTHEBE  seema  to  bo  no  doubt  now  that  tba 
J-  unltnown  body  discovered  by  Prof.  Wat- 
ion  during  the  recent  eclipse  olnerTutione  is 
in  intrik- mercurial  planet.  Mr.  Swift,  of 
[iocbcater,  saw  the  "  planet "  at  Denver  about 
one  minute  after  totality,  when  two  stars 
^ught  his  eye,  which  by  catioiBtioii  were  about 
:hree  deKroea  south-west  of  tba  sun.  He  saw 
them  twice,  and  aaya  that  they  were  both  of 
-he  fifth  magnitude.  The  stare  were  about 
dight  minutes  apart,  and  one  he  recognised  as 
:heta  Cnncri.  Mr.  Swift  has  no  doubt  that 
:be  unknown  star  is  an  iatra-mercurial  planet, 
:ind  IB  inclined  to  believe  that  there  is  more 

The  roccnt  secessions  from  ths  Royal  Arsenal, 
Woolwich,  appear  to  have  had  a  beneficial 
result  on  the  positions  of  the  present  workers, 
rbo  Secretary  of  State  for  War  has  awarded 
rery  acceptn-ble  fpmtuitics  to  two  officials  who 
have  effected  considerable  improvements 
torpedoes,  but  until  the  real  workers  rece 
both  position  and  pay  there  is  still  a  possibility 
that  Herr  Krupp  or  aome  other  foreigner  will 
discover  ability  and  employ  it  for  his  ad. 
vantage. 

The  past  month  of  August  must  bo  noted  as 
a  memorable  one  in  a  lonii;  term  of  years.  The 
rotnms  arc  not  yet  completed,  bat  it  is  certain 
that  it  was  the  rainiest  August  we  have  had 
for  a  long  time,  and  Mr.  Plant,  writing  from 
the  neighbourhood  of  Birmingham,  tells  us  that 
he  registered  more  rain  last  month  than  in  any 
month  of  any  year  since  18SB.  The  arernge 
annual  fall  at  hia  station  is  30in.,  or  2)iu.  per 
month,  hut  in.  August  he  registered  71in.,  or 
rather  more  tban  a  qnartcr  of  the  yearly 
quantity  in  one  month. 

The  zoological  collections  made   by  Signor 
d'Albcrtis  in  his  eipedilions  to  New  Q  nine 
having  been  declined  by  the  Hritish  Mnseni 
were  aold  to  the  Marqnis  G.  Doria,  of  Oenc 
snd  will  probably  ba  depwi'ed  in  the  museum 
founded  by  the  morquia  in  that  city. 

Mr.  Snlnboa'a  collection  of  Chinese  birds 
was  also  declined  by  the  British  Muieum.  The 
refusal  of  these  ofiers  is  probably  doe  to  the 
fact  that  tho  natural  history  collections  ore 
About  to  be  moved  to  South  Kensington. 

Referring  to  our  note  on  p.  G2G,  "  The  Micro- 
phone," Mr.  Wieeendangsr  informs  us  that  he 
devised  several  forms  of  telephonic  receivers  , 
nilhout  magnets  many  months  ago,  and  he 
claims  whatever  merit  there  may  be  in  priority 
of  discovery.  ' 

Messrs.  LeSal.  the  wcU-hnown  turbine- ' 
makers,  referring  to  our  note  ou  p.  620, 
[innauncing  an  improvement  o(  the  type-writci 
by  a  Kuasian  inventor,  forward  a  letter  from 
their  New  York  house,  written  with  a  type- 
writer employing  both  capitals  and  small 
letters.     They  have  had  it  in  use  for  some  time, 

that  the  Busainn  was  anticipated. 

At  a  spot  a  few  miles  from  Barnsley  the 
thick  or  Bnmaley  soam  hai  been  reached  on 
tho  estate  of  Mr.  AUott  at  a  depth  of  G3& 
yards.  Tlio  find  is  taken  as  evidence  that  a 
wtll.kDonn  and  valunble  bed  of  coal  existn  in 
the  largest  unworked  coal-field  of  the  West 
Kiding.  The  shaft  is  the  deepest  in  South 
Vorkshirr,  and  tho  thickness  of  the  bed  is 
about  8ft. 

Tho  Museum  of  Comparative  Zoology  at 
Camhri<li;e.  Mass.,  taiuili arty  known  as  Agassiz'R 
Museum,  in  adding  to  its  already  large  build- 
ing another  section.  The  interior  dimensions 
ore  al'oiit 'lOFl.  x  lOft.  The  kisement  is  in- 
tended to  lie  usid  for  spirit  vaults  and  working 
rootnR.  Iloth  rooms  on  the  ground  floor,  with 
their  galleries,  will  probably  be  devoted  to 
goncral  paliijuutolnjry.  In  tho  second  sfory  one 
room  niiil  its  )>H.llery  will  contain  collections 
illuatriting  (heeiistinKfauno)  of  ICo rope,  and 
the  other  faunal  collections  from  Asia  and 
Africa.  Tlio  attic  will,  ax  usual,  lie  set  opart 
for  the  stom^-e  of  Ekeli^tons  and  other  dry 
specimcos.  It  is  intonihJ,  if  possible,  to  get 
I  the  addition  iindtr  cover  this  year,  ond  to 
;  flniah  it  next. 


Bhode  Island,  for  the  pnrpoae  of  Hologiol 
research.  It  ia  replete  with  eveij  applisin' 
and  convenience  that  can  be  anggeated  for  the 
benefit  of  the  investigators. 

The  accident  at  Sittingbonme  last  Satnidajti 
the  latest  of  a  now  long  series  doe  entirely  to 
Che  crass  stupidity  of  a  system  which  pcnniti 
it  shunting  operationa  while  aign^  ai« 
actually  set  for  trains  to  pona  at  high  speed. 
It  is  not  intended  to  foul  the  main  line,  of 
course,  bnt  somehow  trucka  get  in  the  war. 
As  a  matter  of  £  s.  d.,  what  do  the  compuia 
save  by  a  system  that  olmoat  invites  disutsi? 
Five  minutes*  delay  in  shunting  the  goodj  ui 
the  accident  would  not  have  h&ppeoed;  fin 
minutes'  int^rvalbetween  the  shunting  aadtbe 
approach  of  the  fast  train  and  there  would 
have  been  time  to  signal  the  latter  and  atop  it 

On  one  ot  the  principal  railroads  in  Pnarii 
the  embankments  have  been  planted  with  lta( 
white  willows  need  for  basket-making  (&]ii 
vtminatis  and  S.  triandra).  If  the  ground  i] 
dry  tha  cuttings  ahould  be  deeply  inserted: 
they  will  then  put  out  roots  in  all  directicDi. 
and  bind  the  embankment  together.  Besides 
the  improvement  in  appearance,  the  witiues 
thns  produced  would  fetch  a  good  price  in  u; 
town  where  basket- making  is  carried  on. 

Prof.  Zellet  has  succeeded  Helmholti  in  tU 
rectorship  of  the  Berlin  Univeraity. 

Before  leaving  Europe,  to  attempt  tb- 
North-East  Passage,  Prof.  NordenakjHd  sent 
to  the  Paris  Academy  of  Sciences  an  accomt 
of  a  new  mineral  recently  fonnd  in  S«^ 
den,  muned  Thaumasite.  It  has  been  met 
vHh  in  (I)  specimens  brought  by  Prat. 
Nordenskjold  from  the  Guatav  and  Carlsbetf 
mines,  or  the  Bjelke  mine  at  Aresknatan.  is 
1859 1  (8)  specimens  of  an  old  Swedish  collec- 
tion from  the  same  mines  100  yeara  ago,  by  K. 
Polheimer,  mining  engineer;  (3)  other  speci- 
mens brought  from  the  soiue  mines  this  year. 
at  Prof.  Nordenskjlild's  request,  after  \i» 
analysis  of  Noa.  1  and  2  hod  shown  the  strsnp 
composition  of  the  aubstance,  which  contaioi  >' 
once  silicic  acid,  carbonic  acid,  and  aulphnric 
acid.  The  microscopical  analysis  shows  tbU 
,  the  mineral  is  a  genuine  new  species,  and  n«t 
&  mixture. 

Cremation  becomes  optional  in  Gotba  on  tte 
1st  of  October,  and  a  building  has  been  erected 
.  for  the  purpose. 

The  electric  light  is  about  to  be  tried  on  tbe 
Copenhagen  forts,  and  will  light  up  a  large 
eiponse  of  the  Sound. 

In  his  speech  at  a  dinner  given  to  him  at 
Paris  Prof.  Uoeckel  eicpressed  gratificatiaD  it 
the  progress  of  evolutionist  ideas  among 
French  men  of  science,  and  remarked  that  pro- 
fessors and  preachers  who  ridiculed  man'i 
descent  from  the  ape  unwittingly  fumi«lud 
the  prcof  of  it,  their  pride  and  childish  vinilT 
being  foibles  which  might  have  been  bequeathed 
by  the  ape. 

The  Norw^^n  soientiQc  Axotic  expeditica 
returned  with  thesteamerVBringcn  toTromsO? 
on  the  26th  of  Auguat.  The  expedition  left 
Haromerfeat  on  the  28th  of  July  for  the  last 
time.  Bich  tusk  fisheries  were  discovered  on 
the  coast.  On  tho  Gth  ot  August  tha  expeilition 
reached  tho  south  cape  of  Spitsbergen,  and  tbe 
polar  stream  and  the  ice  boundary  to  the  nnith- 
west  on  the  8th  of  August.  On  the  I4th  ot 
August  the  expedition  was  in  thf  SOth  degree 
northern  latitude,  and  anchored  next  dnj  oil 
the  so-called  Norwegian  inland  of  northers 
Spitzbergen.  On  the  ITth  and  l.Sih  it  pro- 
ceeded by  way  of  Smeerenber^  to  Magdsleue 
Bay,  thence  to  Advent  Bay,  where  charts  were 
taken.  Professor  Mohn,  one  ot  the  lead.^ri 
of  the  expedition,  telegraphs  tbnt  the  pl.m 
.  of  the  expedition  has  been  completely  i'.\mi'l 
out  in  the  timo  fixed,  and  that  tlio  9cicnti£.' 
I  results  ore  exceedingly  rich. 


Tba  Uonlli'*  Balnfall.— Mr.  J.  IT.  Sttnrd 
writcH : — Tbe  paet  month  having  been  Mjmtwiiat 
remarkable  for  atorma  and  heavy  rain  a,  an  areoatil  t- 
tbe  rainfall  reiriatered  by  mo  durinit  the  month  m*' 
lie  intoreating  to  aomsot  your  r«adeni.  Rain  fell  03 
IDdaysont  of  tho  ni.  and  tba  total  amonntlroin  tbe 
lat  to  the  SUt  inclusive  wai  S'Dlin.  Tbe  aTrrUR 
rainfall  par  month  for  ths  preceding  twelrs  moDths 
was  2'lOiu. 


Sift.  6,  1878. 
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LETTERS  TO  THE  EDITOR. 


■♦♦♦■ 


CIF«  do  not  hold  owmhm  rmponMU  /or  th§  vpMtmt  a/ 
•or  oorrMpoiuUntt.  Tho  irdttornspM^Mly  ^'•^Mstf  tk«t  all 
aommiMiioatioiu  shotild  bo  drmon  up  mm  brioyiy  <u  powiblo.] 

^Q  eommiioiooMona  fhotiUl  bo  oddrMMd  to  thfl  JNUtoro/  th« 
■■OUBX  Mbckasic,  81,  IVioiseocfe-f*rof<,  GooonHKutUn. 
1F.0. 

^R  ChoqtM^  otid  Poae-oJIoo  Ordori  to  bo  mado  P«yablc  to 

J.  PA88H0&X  EdWASDS. 

***  In  order  to /oetlitato  r^wm^M^  CorrMpondonte.  whon 
opodbniy  0/  any  Lrffer  prootoiwly  iiuortfd,  will  obH^a  by 
MonMoniny  the  number  o/  tho  Lottor,  oo  loollao  Uio  poyo  oik 
wMefc  it  a])]oeart. 

**  I  mmld  haye  evwyoiM  write  wluit  Im  knowi.  aad  as 
araoh  M  he  knowB,  but  no  mores  and  that  not  in  thii 
only,  but  in  all  other  subjeotax  For  fnoh  apenon  may 
haT«  iOme  portumlar  knowledse  and  ezperMnoe  of  the 
nectnre  of  raeh  a  penon  or  mdi  a  fonntaia,  that  ai  to 
other  thin^  knows  no  more  than  what  ererybod j  doce, 
and  yet.  to  keep  a  clatter  with  thii  little  nittanoe  of  hio, 
wiU  nnoertake  to  write  the  whole  body  of  phjuekst  avioc 
firom  whenoo  frreat  inconTenienoee  denve  their  ariginaU** 
— MontaH/no's  £soai/*. 

»#» 

8XPABA.TION  OF  THX  FLANETB 
FBOM  THB  STJir. 

[14778.1— In  the  Enqlish  Mechanic  for  July  26| 
1878,  "  W.  O.  P."  takes  exception,  in  letter  1  U5i4, 
p.  501,  to  the  hypothesis  that  the  plancta  have  been 
*'  separated  from  the  solar  mass.  In  reply  permit 
me  to  say — 

^  1.  The  fact  that  all  the  plareta  moTO  in  tho  same 
direction  with  the  sun's  rotation,  and  nearly  in  the 
eame  plane,  cannot  bo  tho  result  of  chance. 

2.  There  is  now  no  material  connection  between  tho 
bodies  of  tho  solar  system  which  could  hare  caused 
the  common  direction  of  their  motions. 

3.  Either,  therefore,  the  sun  and  the  107  known 
planets  which  revolve  around  him  wore  each  started 
m  the  same  direction  by  a  separate  impnlse  from  the 
Creator,  or  an  original  connection  between  them  un- 
doubtedly existed.  With  those  who  adopt  the  former 
alternative  I  shall  undertake  no  discusbion.  If  the 
latter  be  true,  then  the  planets  have  been  "  separated 
fh>m  tha  solar  mass,"  either  in  the  mode  suggested 
\fS  Laplace,  or  in  some  other  not  yet  understood. 

4.  ^  The  mathematical  objection  to  the  nebular  hypo- 
ibesis  is  doubtless  familiar  to  all  who  have  carefully 
eonsidered  the  subject.  If  the  variation  of  density 
from  centre  to  surface  was  the  same  at  the  assumed 
epoch  of  the  earth's  separation  as  at  present,  then 
indeed  "  it  may  fairly  be  said  Uiat  the  hypothesis 
breaks  down."^  But  this  has  not  only  never  been 
proved,  but  it  is  in  itself  altogether  improbable. 

^  I  have  elsewhere  stated  that  the  facts  of  observa- 
tion "  seem  to  demand  a  modification  of  tho  nebular 
hypothesis,  as  generally  held.  No  reason  has  ever 
been  assigned  why  the  solar  nebula  should  not  have 
abandon^  rings  at  distances  intermediate  between 
the  present  orbits  of  the  planets.  On  the  contrary, 
it  seems  highly  probable  that,  after  reaching  the 
point  at  which  gravity  was  ceuntorbalanced  by  the 
centrifugal  force  arising  from  the  rotation  of  tho 
contracting  spheroid,  a  continuous  succession  of 
narrow  rings  would  bo  thrown  off  in  close  proximity 
to  each  other,  and  revolving  in  different  periods  ac- 
cording  to  Kepler's  third  law.  It  would  seem,  more- 
over,  as  shown  by  Mr.  Trowbridge,*  that  the  solar 
nebula  during  the  process  of  ring  formation  was  very 
oblate,  and  also  much  condensed  at  the  centre. "i 

Daniel  Kirkwood. 

DloomiDgton,  Indiana,  U.S.A.,  Aug.  13. 


that  the  propagation  of  a  sensation  along  a  wave  is 
comparatively  slow — some  90ft.  a  second.  Now, 
when  the  eye  is  directed  to  an  object  the  image  is 
depicted  near  tho  centre  of  the  retina,  while  all  other 
objects  fall  obliquely  aroand,  and  farther  from  the 
entranco  of  the  optic  nervo—  in  fact  these  oblique  rays 
excite  sensations  which  have  farther  to  travel  than 
the  direct  ones,  and  couiequently  reach  the  brain 
after  the  others  have  arrived.  This  is  my  solution, 
but  whether,  as  a  mattor  of  foot,  the  interval  oc- 
cupied by  the  sensation  in  travelling  a  few  hundredths 
of  an  inch  of  nerve  would  be  perceptible  I  do  not 
know.  Acoinctus. 


MSTXOB. 

[14779.1— Aug.  28d.  9h.  22m.  G.M.T.  (uncertain 
to  two  or  threo  minutes),  my  right  eye  being  en- 
gaged at  the  telescope,  I  oaught  with  the  loft  a  very 
oblique  view  of  a  motcor,  which  had  almost  disap- 
peared before  I  could  turn  so  as  to  faco  it  It 
seemed  to  increase  from  my  first  tight  of  it,  till,  as 
it  approached  Jupiter,  it  nearly  equalled  him,  and 
presented  tho  beautiful  though  illustivo  spectacle  of 
a  stationary  and  a  moviag  plauet.  Their  colours 
were  quite  similar.  A  good  deal  of  irregulirly-dis- 
tributcd  haze  in  tho  sky  might  have  affected  the 
earlier  magnitude,  oven  ha<l  I  been  in  a  better  posi- 
tion. lYom  comparison  with  tho  map  its  courio, 
which  was  nearly  vertical,  may  bo  set  down  in  a  very 
rough  WHv,  from  the  nc'ghhonrhood  of  the  equator 
to  somewhero  about  B.A.  XlXh.  50m.,  D.S.  15^ 


second  mirror ;  (2)  the  doubling  of  the  focus  length 
(in  effect),  giving  twice  the  power  with  tho  same 
eyepieces,  they  having  to  work  on  an  imi^  of  snob 
size  as  an  instrument  of  lOOin.  focus  would  ^ive? 
Thus,  by  uniting  the  long  (but  not  very  unwieldy) 
foons,  with  few  errors  of  one  telescope,  with  tho 
supposed  correcting  and  improving  small  mirror  of 
tho  othor,  we  have  a  great  chance  of  complete  suo- 
ee«s.  If  some  of  those  who  know  more  than  I 
do  on  the  subject  will  give  their  opinions,  aid,  and 
instruction  to  us  amateurs  atrnggUng  with  difficulty , 
the  one  now  writing  would  be  very  thankful. 

Boblnson  Orasoe. 


T.  W.  Webb. 


ABCBNDIiro  lilGHTNING. 

[14780.1--"  TuE  spark  appears  distinctly  to  iesue 
from  the  ball  to  which  the  attention  of  the  observer 
is  directed."  So  says  an  ablo  correspondent,  who 
signs  himself  "  J.  T.  M."  (letter  14738,  p.  COl).  This 
is  the  solution  of  tho  mystery.  I  really  think  this 
is  why  the  flash  appears  to  strike  upwards,  if  I 
chance  to  be  looking  at  the  earth  and  not  at  the 
clouds. 

It  occurred  to  me  that  the  delusion  might  be  thus 
explained.    We  are  often  told  by  popular  lecturers 

♦  iimctt'cau  Jottmil  ofSciencCt  Nov.,  l&Ct,  and  Jtm^WS. 


fl4TOl.J — Not  being  an  artist,  and  having  neither 
colours  nor  bnuhes  used  by  artists  to  work  with,  I 
send  a  very  rough  sketch  [too  rough  to  engrave — 
Ed.1  of  a  flash,  or  rather,  number  of  flashps,  as 
scon  by  me  some  years  ngo  whilo  in  one  of  the  York- 
shire dales  during  a  very  severe  thunderstorm.  The 
flashes  appeared  to  rise  from  one  spot  on  the  top  of 
a  heath-covered  moor,  and  to  spread  out  like  a  fan, 
vividly  forked,  to  a  great  black  cloud  above.  The 
electneity  appeared  to  flow  continuously  for  about 
two  seconds,  giving  me  ample  time  to  see  that  tho 
fan  or  bmsh-uke  form  was  real,  and  not  an  ocular 
deeeption.  Now,  leaving  out  of^  the  question  alto- 
gether the  ^nNirent  upward  motion,  I  would  like  to 
ask  some  one  better  acquainted  with  eleetrici^  than 
myself  whether  it  would  be  meet  likely  that  a  Bom- 
ber of  flashes  should  eome  from  various  parts  of  a 
cloud,  and  converge  to  one  spot  on  the  earth,  or 
whether  it  would  be  more  likely  that  the  electricity 
would  rise  firom  one  spot,  and  diverge  to'the  cloud  ? 

A.  F. 

THE  TLAIJSTBOW  QTJSSTION. 

[14782.]— Is  tho  following  observation  of  value  ? 
It  was  mentioned  in  your  columns  two  or  three 
weeks  ago,  but  I  now  give  full  particulars.  Boating 
one  evening  with  some  friends  on  tho  Dcrwent 
(Derbyshire)  we  were  overtaken  by  a  shower,  and 
took  shelter  under  some  trees  at  a  point  where  the 
river  was  about  20  yards  wide.  Noticing  in  the 
water,  near  the  opposite  side,  say  15  yards  from  the 
boat,  the  (apparent)  reflection  of  a  rainbow,  I  looked 
up  and  saw  the  original,  the  endi  appearing  to  rest 
on  the  earth  a  mile  away.  Distinctly  the  imag^e  in 
the  water  was  not  more  than  15  yards  distant,  and 
in  a  straight  line  between  the  boat  and  the  bank 
opposite.  Aroanom. 

NEWTONIAN  AND  GBEGOBIAN 
BEFIaBCTOBS. 

[14783.1 — I  HAYS  made  a  5in.  Newtonian  equa- 
torial on  the  merits  of  which  I  may  possibly  write  at 
a  future  date,  for,  though  not  Al,  considering  that 
the  entiro  thing,  including  speoulnm  and  stand — 
everything  in  fact— didn't  cost  above  7s.  Od.,  I 
believe  it  is  very  good.  But  thinking  of  a  few 
matters  and  difficulties  in  connection  with  the  same 
which  don't  appear  to  trouble  the  Greizorian  style 
of  construction,  and  not  being  well  acquainted  with 
the  latter  instruments,  I  could  not  decide  for  myself 
OS  to  whether  my  conclusions  were  correct  and 
practicable  or  not;  hot,  if  they  are,  they  are,  I 
think,  worth  the  notice  of  amateurs.  My  premises 
were  these  when  redooed  to  a  kind  of  order  :— 

1.  Newtonian  and  other  similar  reflectors  are 
always  constructed  of  very  long  foci  because  curves 
of  very  short  radii  are  very  difficult  to  work  to 
correct  figure.  Bat  in  the  Gregorian  form  the 
Bpecula  are  invariably  ground  to  foci  of  about  half 
the  length  of  the  Newtonian  of  the  same  aperture. 

2.  In  a  telescope  of  very  short  focus  the  image 
formed  at  the  focus  is  amaller  by  a  certain  propor- 
tion than  that  formed  by  a  long  focus  instrument, 
and  the  proportionate  ratio  of  those  images  will  be 
the  same  as  the  ratio  of  the  foci.  But  in  the  Gre- 
gorian and  such  there  does  not  appear  to  be  a  very 
small  image  resulting  from  the  ybtj  short  focus,  for 
in  Vol.  XIV.,  p.  209,  the  power  of  a  l^in.  eyepiece 
to  a  4in.  Gregorian  is  stated  to  bo  probably  about 
150. 

My  conclusions  were  these :  That  in  that  form  of 
instrument  having  a  sniall  eoncave  or  convex  speculum 
near  the  focus  of  the  larger  speculum  there  must 
bo  (1)  an  elimination,  to  a  great  extent  at  least,  of 
thoso  errors  in  the  large  speoulnm  which  would  in 
a  Newtonian  be  unbearably  glaring  on  account  of 
the  very  short  radius  of  curvature ;  (2)  as  the  image 
in  the  Gregorian  is  formed  at  the  end  of  tube  most 
remote  from  the  secondary  speculum,  instead  of  an 
ioch  or  two  outside  the  side  of  the  tube,  as  in  the 
other  kind,  it  may  be  equivalent  to  doubling  the 
focus  of  the  largo  spoculum  as  regards  the  size  of 
the  resulting  imaKC. 

Now,  if  these  deductions  are  correct,  would  it  not 
be  well  for  noTicos  who  wish  to  construct  their  own 
8tar*gazers  to  combine  the  advantages  of  both  prin- 
ciples, and  so  get  a  much  more  perfect  issue  to  their 
labours.  To  put  this  in  perfectly  practicable  form 
I  would  ask  these  questions  :  If  I  converted  my 
present  Niwfconian  into  a  Gregorian  would  not  the 
refiilt  bo— (t)  the  correction  of  my  somewhat  im- 
fer/ect  mirror  (which  is   of  50in.   focuh)  by  the 


IiETTEBS  PBOM  THE  FABIS 
EXHIBITION. 

A  Now  Street— Tbo  Eleotrio  Iiight  in  the 

Streets  of  Paris  and  at  the  Exhibition,  &o.« 

The  Working  Gallery— Glass  and  Diamond 

Cutters,  Enamel  Workers,  Clookmakerst 

Bells,  Stained  Glass,  Ao. 

[14781.]— Thx  largo  and  magniflcent  new  street, 

leading  from  tho  New  Opera  House  in  a  straight 

line  down  to  the  Louvre,  present*),  at  the  present 

moment,  a  singular  aspect,  with  its  fine  houses — ^un- 

finiithed  as  yet— most  of  thorn  seven  stories  high, 

built  of  white  stone. 

The  shops  are  not  yet  finished,  and   ready  for 
occupation ;  but  about  fifty  toy  and  novelty  sellers 
have  taken  temporaij  possession  of  them,  and  offer 
for  sale  those  tastefully  got-up  articles  for  which 
the  Parisians  are  famous.    There  are  letter-weights 
consisting  of  a  sbib  of  Uack  marble,  and  an  egg  of 
iridescent   glass  fixed  on  to  it;  huge  buttorflies, 
illustrating  the  flight  of  birds  and  insects,  card-cases 
of  papier  m&chd,  ornamented  as  Japanese  goods, 
broocnes  consisting  of  a  bundle  of  km,  very  neat 
looking  watoh-cases  of  iron,  ozidisea   by   super- 
heated stoam,  &c.    The  two  rows  of  ornamental 
lamp-posts  look  rather  curious.    Each  post  earries 
4  gas  lamps,  and  about  a  yard  higher  up  a  huge 
globe  of  muk-glass,  over  a  foot  in  diameter.    When 
passing  there  again  by  night,  we  are  struck  by  the 
mass  of  light  streaming  from  the  milk  globes  (the 
gas  lamps  are  not  lighted).    It  is  like  daylight  up  to 
the  Opera  as  far  as  yon  oan  see,  and  the  shops  look 
simply  wretohed,   with    their    feeble  yellow  gas 
flames.    The  Opera  itself,  the  street  just  mentioned, 
the  Ch&telet  Theatre,  the   Corps   LteisUtif,   the 
orangery  in  the  Jardin  des  Tnilenee,  and  some  other 
plaoes  are  already  illuminated  with  the  new  light  of 
the  futoro.    Its  cost  is  at  present  5d.  per  hour  per 
burner,  and  undoubtedly  will  be  redueed  when  large 
orders  are  given.    The  new  light  is  all  that  could  be 
desized--very  intense,  remarkably  steady,  mild,  and 
pleasant  to  the  eye.    Whosoever  sees  it  feels  that 
gas  has  passed  its  time.  In  the  Champ  de  Mars,  out- 
side the  main  structure  of  the  Palace  of  the  Exhibi- 
tion, wo  find  a  separate  building,  where  the  Eleotrio 
Light  Company  exhibit  their  apparatus  at  work- 
steam-engine.  Gramme   magrneto-electrio  machine, 
huge  condenser,  lamps,   and   candles.    There   all 
experiments  are  done  daily  between  two  and  three 
o'clock  p.m.    Our  attention  is  drawn  more  espeoiaUy 
to  the  candle  and  condenser,  these  being  the  only 
new  aeoessorios,  so  valuable  in  their  eapalnli^  of 
dividing  the  current  and  feeding  many  lamps  with  the 
current  produced  by  one  machine.    The  condenser 
occupies  a  space  of  M  cubic  feet ;  the  sheets  of  tin- 
foil are   separated  with   oiled   taffeta   silk.    The 
candles  are  very  thin  blades  of  composition,  with 
two  carbon  pen^s  running  from  end  to  end  en  each 
side.    This  composition,  whose  chief  compound  u 

EUttter  of  Paris,  is  a  very  bad  oonductor  when  cold, 
nt  it  acquires  conductivity  when  subjected  to  its 
temperature  of  fusion.  The  heat  produced  at  the 
end  where  the  current  passes  is  suffioientiv  intense  to 
fuse  the  composition  there,  and  as  the  carbons 
decrease  in  length  so  the  composition  between  melta 
away.  The  ordinary  reguUting  apparatus  used  for 
the  eleotrio  lamp,  so  oostiy  and  troublesome  when 
numbers  of  hkmps  are  used,  is  thus  altogether  dis- 
pensed with. 

In  the  same  building  we  find  a  small  kiosque,  with 
glass  paintmg,  to  illustrate  that  this  artificial  light 
u  strong  enough  to  let  us  distinguish,  colours  m 
their  true  Shades.  The  effect  produced  by  the 
apparatus  is  so  striking  that  it  oan  only  be  appre- 
ciated when  seen,  and  we  should  recommend  all  who 
can  do  so  to  go  and  see  the  exhibition.  Our  scien- 
tific readers  will  be  glad  to  hear  that  M.  Baudry 
has  just  published  two  books,  one  on  the  new  ap|>a- 
ratus  for  producing  the  light  and  dividing  the 
current,  by  Ponteine,  price  6f.,  and  the  other  on 
"  Telephonos    and    Phonographs,"    by    Niaudet, 

price  4f .  -  , .      1  1. 

Mr.  Edison's  newest  form  of  his  phonograph, 
offered  at  the  Exhibition  at  200f .,  or  .£8,  is  in  some 
respects  simpler  than  the  instramonte  sold  in  Lon- 
don, and  we  believo  amateurs  would  havo  reason  to 
prefer  making  the  former  kind.  The  sUnd  or  baso 
is  made  of  cast  iron,  9in.  by  Oin.,  and  Jm.  thick ; 
into  that  base  are  screwed  two  uprights,  one  with  a 
threaded  bearing,  the  other  with  a  smooth  hole  to 
admit  of  the  spindle.  The  cylinder  is  Gin.  diameter 
and  3in.  thiols,  made  oC  tk  €.oU^\<i^*.^\  ^xVKV^^>^^^ 


S^ 


ENGLISH  UECHANIO  AND  WOBLD  OP  8CIBN0B :  No.  702. 


«rigfat  ii  Mto  u  •  fly.irhaal,  mod  will  in  some  degree 
inuie  mufonuitr  ot  rotatdon.  Tha  sj^ndU  or 
■lie  ii  fixed  Into  k  eeolnl  liole  a(  tba  cjliiider ;  it  ii 
Kn.  lODgbrlUo-diunato,  indoiie  endhukequuv 
or  V-Oavii  «at  OD  it,  earraepoudiDK  with  ibe 
fnterlorthnadof  the  ooeborins,  and  >lio  with  the 
eiterioT  tbrMd  ot  the  nliBder;  the  pitch  ot  the 
thraad  il  IS  tonu  to  the  meh,  86  ■Itosether.  The 
DOoUipieee  ie  fixed  on  a  mpporti  u  ulutrKted  in 
'Fig.  1 '  p.  90,  of  the  Eholibh  Mechanic  torMereh 
22, 1878,  wmi  ft  hariiotittl  let-ienw  behind  to  nuke 
If  onco  let,  the  initmrneDt.  anlike 
not  give  koj  fniiher  tionble.  The 
uw  iiOD  diM  ue  in  liu,  ibnpo,  uid 
identioal  with  Ihit  ot «  Ball'i  tdeplMHie : 

rtj  the  dW  ii2|iii. ;  the  orifice  in  the 

Ud  il  |iB.  A  iteel  medle  u  eoldend  into  the  eentn 
of  tbe  diM  from  behind,  it  pMie*  ^o  throngh  & 
ibee  of  watoh  mi^aipring,  tin.  broad  ukd  2in.  long, 
nr  tte  reprodeolion  of  ipeech  e  iMpertmmpet,  ffin. 
loDg.  iia.  diaowter  at  one  extremitf,  end  lin.  m  the 
ether,  i*  beU  o*er  the  moathpiaoa.  The  tinroil  ii 
litapj  fixed  on  with  &  little  gnm.  We  experimented 
on  Mfnl  oooaiiaai  with  tlui  inatrament,  and 
oUaiaed  rtrj  good  iMnlti.  The  great  adnntiige  of 
tUl  iortmnent  i«  iti  oompactnenand  great  atrangtli. 
It  onlr  lakei  np  a  ipaoe  of  Bin.  bpr  9in.,  can  eaiily  be 
paeked  and  oaniad  abont,  and  will  rtand  tbtj  rongh 

Aa  EiiauiH  HiCBANic  and  other  identiSe 
nam  hare  of  late  repeatedlf  pointed  oot  the 
ujiirioni  effCeti  the  waifcing  of  uwing  ""*'■'"»  hai 
on  wOBm.  Tha  body  of  nsMiii^  ii  bent  forward, 
Iha  Innn  are  rahjeeted  to  iindne  pretiore,  and  «on- 
■eqMatty  tiie  leapiratlon  la  hindered  and  retarded, 
•ad  the  blood  ii  pnaied  to  the  head,  not  bj  thii 
poution  aloae,  bat  alio  by  the  motion  of  tba  ugi  in 
driring  the  maohine.  A  eonTenieot  motor  for  the 
iMtino  machine  hai  been  for  lome  time  a  thins 
wilbed  for  bj  the  friendi  of  thou  humble  haro- 
woiUDg  lanpitrenae  who  atrlTe  to  cam  thmr  loan^ 
UTbig  if  efforti  of  their  own. 

TTe  haTB  laen  the  water  moton  exhibited  by  the 
Wntem  Company  in  Qnaen  Viotoria-itreet,  and 
foond  than  tmt  good.  Bat  water  motora  cm  not 
be  fixed  anywhwe,  and  reaored  again  with  eate. 

U.    Qoniberier,    ronte   d'Epinay,    St.    Deniii 

Fnnoe,  eihibita  a  rery  efSneat  ipring  motor,  which 

'  '         ip  lilUe  ipwa,  ean  be  placed  anrwheie,  and 

d  witbont  diffienlty,  ■nd  reqairee  do  fiitnrea 

iw  water  motora  will  do).    See  illoitiatioa,  Fig.  1. 

na  motor  ii  wonnd  np  like  any  clockwork ;  to 
wind  it  fully  2^  mlnatei  are  reqnind — the  naobine 
irill  then  go  on  for  20  minotee.  The  motor  can  be 
nwonnd  wbile  ttill  at  work,  m  that  no  awkward 
Mmj  need  ooenr ;  and  a  break.bloefc  and  lerer,  to 
be  goremed  with  one  foot,  ea&bta  the  worker  to 

oUwn  any  degree  I 

inateeond. 

The  price  of  the  motor  alone  ii  Jili,  or  3M) 
fraaei ;  motor  and  Mwing  maehine,  oomplete,  .SSi, 
or  550  franca.    The  ajparatoi  u  fitted  ap_  wiUt 


b*,bntoBtude  the aain  fanilding,  yoo  find  the  n- 
hibiti  of  ehnroh  bell-mikera.  One  tet  of  orer  50 
large  and  imaU  belli  are  played  t?  band  on  an  in- 
itrament  looking  like  a  piano.  The  next  panlion 
eonluni  the  uaotrie-lifiht  apparatoa,  deeciibed 
aboTB.  On  the  other  aide  yoa  find  two  chnrehea 
'    exhibiting  atained  glisa,  and  errr^  one  ihaald  go, 

1  «e  the  beantifnl  paintinga  ;  and  in  the  corner  ie 

Dnral'e  reataorint— a  plaaa  ot  re*t  and  refreih- 
ment  for  thoia  ifbo,  alter  the  fetitina  of  aight- 
leainE,  wilh  to  dine  at  a  reduced  price. 


Fio.  1. 


elnEa 


le  appaiatoi  ii  fitted  op  « 
uniformity  ot  speed,  and  tl 


^One  of 

"  'libltioBiithelODgaTeDneof  workahope  anditaUa 
ig  the  far  end  ^the  mun  baildiiw,  on  the  aide 
._  tea  Beole  HiUtaira.  Tiiiton  find  there  hnge 
sliae  eaaeeioTTing  ai  worinhope  to  clookma' — 
Jewellsi,  artiiti  in  mamel,  glaii  engnTSn,  a 
laetom*  of  onuunental  bnttoni  uid  itoda, 

diamond' ontlera.    We  notioed  eapeoially  the  g 

fnlob}eetiinenamel  prodnoedhy  fair  hands  onder 
oar  eyei,  and  diamondi  ent — or  partly  cnl — by  aleam 
wUle  we  were  watcUng  the  work.  Ladiee  do  a 
sreat  dial  of  ornamental  work  in  Paria,  and  in 
nauea  in  general,  and  the  objeota  prodnoed  In  them 
at  the  Exhibition  ipeak  well  for  tbev  akiU  and  taite. 
We  law  Gtb  of  them  aeated  in  one  of  thoie  work- 
atalla ;  each  had  a  miniatare  blut  gaa.fnmace 
in  front  of  hgr  on  the  table,  and  a  qaantity 
of  thin  .roda  of  enampt  ot  ditFerent  aolonri 
by  her  aide.  Thn  take  the  roagh  stick ;  melt 
ifai  point  in  the  blowpipe,  take  a  ttiek  of  an- 
other oolonr,  trtat  it  in  tbe  anme  way,  then  they 
twitt  the  points  together;  melt  and  twiit  them  igais 
and  i^n,  and  in  a  few  niiiint«s'  time  yoa  aee  an 
artificial  flower  formed  in  their  hands,  sarriog  either 
as  a  brooch,  or  a  pio  for  a  neoklie,  oraitnd,  or 
earring.  Boms  beaatiful  BpeoimeaB  of  nork  are 
exhibited  there— pins  worth  from  lOd.  and  bonineU 
np  to  4150  sterling.  Lsdioi  ore  forcibly  drawn  to  the 
diamood-cntter**  place.  He  has  toar  machinea  drivon 
by  eteam,  and  workers  of  both  leiea  ont  and  poliah 
the  prceions  eirbon  pebbles  natil  they  glitter  and 
makeyoareyes  ODTutons.  Yoa  see  there  a  diihoon- 
laining  a  few  Ihoa'aad  pounds'  worth  of  the  ont 
ttonofl,  and  by  the  aide  of  it  some  rare  spocimens  in 
the  raagb,  black  and  nnaightly,  nearly  a*  larRO  as 
an  egg.  The  lama  gallery  oontaina  a  Dnmtw  ofVen 
fine  organi,  and  a  magnificent  ooltcetion  of   work 

olDSff VttoJismoDsmetiJfactoiiMit Booeu.  Cioia 


bar  of   I 


liiti   of  twelre  (Ud 


1,  l«n.  broad,  firmly  held  together    , 

ribbODB  of  braaa,  one  inside  and  ooaoot.  See  Fir  !. 
the  po!ei  (a.  b)  an  pieeei  of  solid  ateel.  a^ualet 
from  each  other  by  meaui  of  a  bvaia  block,  t.  Tb 
.irmatnra  and  coila  are  identical  with  these  <(  ■ 
nrdinary  Qramma  machine.  A  large  cog-whcd,  la 
ba  mn^ed  by  hand,  and  moltinljinB  uottoo,  asUa 
na  to  make  the  bobbin  reroWe  with  gnat  apHi 
The  maehine  is  very  ntat  and  powerful,  and  canaM 
MSily  be  demnsed. 

The  SooiMPiriiiennad'Eelaingealsoeihititai 
hand  muneto  electrio  maehine  on  Oramma'i  pn- 
dple,  hafditterent  in  eonstroction  f ron  the  one  Uq 
OM  to  pMdoea  their  light.  Tbe  psmanent  manak 
are  M  In  number,  arranoed  aB2  x  (4  13)111 
rtrong  frame  of  wood.  There  ii  a  fiy-wbnd  witb 
handle  aa  well  *  a  a  pnlley,  so  that  either  stsaaw 
hind-power  may  bo  applied.  Thfrff  are  li^t  it- 
ToMng  bobbins,  wilh  cores  to  coijeipond  with  lit 
tanr  triple  magaele  OD  each  lide.  Ooe  comaatitv 
ia  at  the  top  and  another  at  the  axle,  andmn 
«nBbled  te  prodnce  either  a  continued  enrrent  ot 
aeeriei  of  alternate  cnrnnti. 

A  great  many  t Sorts  have  been  made  of  lile  I* 
sons  tract  ant  omatie  £re  alarmr.  Werotieeanod 
many  aooh  initmmentt  in  tho  "  Appanili  141. 
gripaiqnoa,"  DeorthePorte  Bapp.  UoetoftbsaKt 
coattracted  en  this  priaciFla--the  etcmcnl*  *f  a 
hiohromate  battery,  connected  Kith  a  bell,  ate  sm- 
pended  by  meant  of  a  thread  orer  the  cells  and  aib- 
tion.  When  the  Btring  bnms  away  the  e'enali 
drop  into  the  oelli,  sod  the  current  mU  tka  hi 
ringing.  In  acotbs  apparatas  the  Etring  h^i 
ralTi — when  bnmt  awsy  the  liquid  rashes  islo  tk 
Eell.  Mcaars.  Chatlea  Mildd  and  Co.,  3,  Bus  de 
Uonoean,  Paria,  exhibit  what  we  think  to  be  Ik 
beat  of  aU  Sre-olorms.  It  aerren  at  the  aame  lias 
IntteadofapreM-bnttnnofabell.  See  Fig.  S.  n> 
hudle,  d,  il  emnected  with  the  itreet  kiK>b,c,iil 
beld  in  ita  place  by  tbe  ateel  ipruig,  e.  a  and  i  an 
two  blades  ot  steel,  ending  in  steel  knobs  at  Ike  tep, 
and  adjnstable  by  means  of  a  aet  Strew.  Sachif 
theaa  bladei  ia  eonneoted  witb  one  p<de  of  the  battny 
and  an  electric  bell,  ao  that  when  tb^  toneb  thabdl 
rings.  When  the  appaiatni  is  aet  the  to^  cndatf 
the  blades  reir  nearly  toooh,  but  not  quite.  Ik 
heal  produced  by  the  Are  will,  howorer,  expand  Iki 
bladei,  and  than  they  toooh,  ud  the  bell  aooosdiiglf 
ring!.  The  appiralni  ia  aeparatdy  aeld  for  8  tiiM, 
or  6i.  6d.  If  a  complete  let— battery,  bell,  wiic 
and  alarm— are  ordered  tbe  ebai^  for  the  latta'  ia 
snlj  4i.,  the  lame  price  aa  their  prees-battoni.  la 
the  apparatui  ie  need  daily  aa  a  call-bell  it  is  urlah 
alwqi  to  be  tested  and  ra-iet  when  derauei,! 
tbiogwhioh  Ie  not  always  the  ease  •rithotheralaiDs. 
By  w%y  d  experimeot  we  healed  tbe  apparatu  *itk 
sor  breath,  and  it  began  to  ring  after  we  had  diat 
10  tor  30  aecoadi  only. 


THlt    I^WB     A3Sm     PHIErOIFI.BS    OP 
AOOITBTIOB  IN  BKTMBENOS  TO  THX 
TBIiBFHOn'B,  HICBOFHOSS,  Ae. 
[14T85.] — I  FAIL  to  peroeive  any  object  in  yen 

oorrupondent    (J.    W.    Schncht'e)    tetter    (l^H 


D,  that  hi 


.  ind   it    may  thtrefore    be  e 


1  his  cate  ta  te 


We  ahould  recommend  at!  those  who  go  t)  lee  tbs 
EihibitiaD  not  to  forget  tbia  gallery.  Itii  at  Ih? 
far  end,  bnt  the  exhibiU  tbtro  nre  the  most  inte- 
retting  objects  to  be  seen  among  the  wonden  ot  tho 
Champ  de  Mars. 

M.    Brevet   eihibita  lome  Tery  well   mad4 
powerfnl  Jamin  magnets,  both  in  the  Franoh  s« 
and  in  tb*  exhiUtioo  of  trltgraph  apparatai,  Porte 
Bipp.    We  find  there  alao  two   Magneto-elaatik 


idedto        „  .       , 

...  Tory  radimontsry  facta  of  science.  If  he  ben 
any  donbt  as  to  the  fact  that  heat  and  ljg:ht  ^aM 
throogh  space  where  there  ia  no  vibiatocy  aaatlv. 
'- —  '  be  lit^Leacqnainled  with,  or  haTaebHrted 
some  of  the  commonest  phoDomena  of  poei- 
nd  aoouslics.     Let  him  take  tha  troebla  to 

.he  lantliroiigh  tbe  exhausted  recdTcrcfai 

air-pnmp,  and  he  will  be  made  contoions  ot  the  lact 
that  both  aolar  light  and  lolu  heat  paM  thtoegt 
it ;  and  let  him  farther  interpose  a  buining.^aas  Is 
the  solar  rays,  after  they  haie  paseed  throogh  tW 
eihaaited  receiver,  and  he  will  find  that  tbeadat 
heat  and  tight  can  bo  made  Tery  appreciaUarealitiB. 
Yet  in  just  such  an  (ihsostod  recarer  he  will  alea 
find  that  a  bell,  in  conifouence  of  tbeabsouaif 
ribiatory  matter  within  the  reoeiFer,  will  net  be 
heard  oulaide,  even  tboogh  Tinibty  itrock  by  lie 
tongae    or   clapper.     Lest,    h  ~ 

retpondent    sbonld    not    con>i< 

cmoiaJ,  in  oonseqaence  of  the  rt ^  .._. 

is  left  ia  the  receirera  of  erenonrbest  oir-pnBps.tat 
him  try  the  name  experiment  on  a  aoffidantly  eita- 
ded  acale  with  the  Taonnm  in  the  top  of  a  baromettr 
tube,  in  which  there  ie  absolntely  no  air  or  nnCed 
gu,  and  he  wilt  find  the  same  resnlt*. 

Ai  to  the  "  Btractare  of  Primary  Matter,"  ytwt 
correepondent  might  have  notio^  in  my  IrUet 
(14659,  p.  S24),  bad  he  looked  at  it  with  tha  ordinary 
oare  neoesasry  to  }astify  him  in  writing  yoa  on  tk 
anbject,  that  I  say,  "  In  ISSfl  J  aaaoonoad.  ai  the 
resnlt  of  a  oaretal  aorrclatioa  ot  all  tha  aeiiBlile 
tacts  then  known  and  releraat  to  tha  ntifeet,  tkit 
the  primary  ttruetore  of  elammitary  nsatter  did  Ml 
eonsiit  ot  either  infinitaiimallydiTiiiUa  pirticlw  m 


BtPT.  e,i8ig. 
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tta  ODa  hand,  or  roand  Klid  atomi  on  the  other,  bnt 
at  hoDow  dutio  ihella  or  globule?,  ■phedcal  chcn 
taken  ainglf ,  and,  like  Ui«  u»p  bnbhla,  polyhedral 
ont  all  thair  aDrfaaei  of  oonlact,  and  without  intci- 
bUmi  belirecii  them  (fhea  ia  clmUii  or  mniaer" 
Ac.  ToDT  oiTTeiponde>t  qnotci  the  last  part  of  tbi' 
acntenoa  0DI7,  withont  noUcine  Ihe  woida  and  date 
with  which  it  buini.  Why  i*  thiiP  I  am  qaite 
Ipcepand  to  gira  BMolnte  ericleiiM  of  this  anaounoe- 
awnt  and  iti  date,  if  that  be  what  ii  rfosind  ;  but  I 
do  Dot  Sod  that  Tour  oorrenpoiideiit  ealle  me  in  qnM> 
tion  on  that  punt  I  am  at  a  lou,  therefore,  to  Bfe 
U*  obJMt  in  aikinfr  ma  if  I  have  read  the  book  he 
lafara  to  ■■  pnbluhad  in  I8SS,  >ii  jtait  attar  the 
date  of  my  own  ■naonneemeot,  of  what  it  would 
iiniilyif  I  had.  To  reliaTo  hit  mind,  howoTar,  I 
mil  koawtr  hii  aaeitiOD :  I  eertunly  bare  not  nad 
Bor  Men  the  book  of  hii  friend,  and  narerknew  of 
Ha  tzistenee  till  I  yeiterday  aaw  hia  own  maatioD  of 
it  is  jonr  oolnmnt. 

Tonr  comipondent  peniatently  ntppmsoi  my 
Brat  initial  in  hie  letter,  and  ■■  A.  Smith  reducn  ro 
popular  a  name  ai  miae  to  the  lowest  oonditioni  of 
identi^.  conrteiy  ai  well  aa  accuracy  leqoira  from 
Um  A  Vttla  moie  attention  to  particulars. 

J.  Alexander  Bmlth. 

98,  Oewer-atreet,  London,  W.C., 
Augnat  24th. 


AH  ACOUBTIOAIi  CON8TAST. 
[14788-1— It  >■  wall  known  that  the  number  of 
tvatmWM  Tibrationa  axeented  in  a  given  period  by 
K  atretehfd  atiinf  dependi  npon  the  laoglh,  diametrr, 
and  apecifio  (ran^  of  the  elrisg,  and  alio  upon  tba 
toDfiOBto  wbioh  it  ia  enbjected.  A  otoaer  eooeidera- 
tion  of  the  laws  bearing  on  the  mutter  leads  to  the 

where  n  —  number  of  Tibrationi  per  eeoond,  I  " 
leagth  of  the  string,  d  '^  its  diameter,  S  ^  iti 
Ipeeific  gTsrity,  T  ~  the  itrctching  weight,  and  k 
—  aoma  eonstant,  which  it  ia  erident  muat  be  the 
same  for  alt  striDgs,  since  n  depends  only  oa  tba  far 
elements  taken  into  aoeaunt  in  the  eipreiaion.  V 
teit-book  with  which  I  am  aeqnainted  girea  tba 
valne  of  h  diiMlly,  bnt  in  Oooot  oconrs  " 
fomaU— 

_   _  96257  X   ,/e 


to  tha  tention.  t'lom  thli  formula  i  may  be 
lated ;  and,  takiog  a  metre  ai  unit  of  length,  a 
metre  aa  nnit  of  diamater,  a  kilogramme  a<  i 
tension,  and  ep.  gr.  as  cnstomary,   I  find  I: 

uazlj.    I  hope  to  attack  the  qn»li , 

tally  in  the  autumn,  and  meanithite  will  be  glad  it 
any  mathematical  corTOBpondoo  t  will  ebsck  the  above 

NewcMtle-npon-I^ne.  Wm.  John  Oiey. 


--....  ly  mechanical 

means,  id  oiner  to  prodacs  a  greattr  flnetnation  in 
the  aleotrical  current.  This  is  accompliefaed  by 
newu  of  a  lefer,  which  is  arranged  to  magnify  the 
Tibrationa  of  the  diaphragm,  jUHt  as  the  amall  bones 
of  the  ear,  acting  in  an  oppoaite  way,  diminish  thote 
of  the  tympanum.  Indeed  it  wai  the  ntody  of  tha 
latter  whi^  enggeakd  tho  idee,  and  in  a  form  of 
4Sarbon  telephone  which  I  have  conitructed  the  Icrer 
haa  its  fulomm  so  plaord  thnt  it  diminiahea  tha 
awin^  of  the  diaphragm,  whilst  it  iuereaies  its  power 
preoiaely  as  the  anditory  oeaiclea  do. 

In  the  earlier   forma  of  tha  inatrnment  a  ^npls 
lover  mi  naed,  and  the  current  aent  along  the  bne 
waa  always  in  the  same  direction,  but  in   tha  one 
1  here  a  beam  ia  employed,  and  the  current  is 


drpnised,  and  a  ncgatiTS  or 
hrough  the  primary  coil  which 
ntinthesecondnry-  Innriaci- 
resembl  SB  Wheat 


arms  of  the 

indnoee  a  reL 

bridge.  The  reaistanee  coila,  Ac,  reqnired  for  ad 
jaetmcot  haTo  been  omitted  for  aimplicity,  aa  alsu 
oerlain  pieoautions  loaroid  ribration.  The  drawint 
ia  not  to  scale  in  practice— the  moiing  parts  an 
made  as  small  aa  possible  to  insure  rihration  at 


flgnred  h 

altematel 


o  the 


battery  what  Hr.  Bell  does  with  a  magnet 
baastlfal  inatrnment.  The  battery  -current  is  aeot 
into  an  induction  coil,  from  which  a  current  of  high 
tension  ia  transmitted  to  the  line. 

In  tba  Sgnre  D  is  the  diaphragm  which  ii  con- 
nected with  the  amallarm  ottLe  lever.  L.  'Hiia  lever 
m»^  be  compared  to  tha  beam  of  a  pair  of  scales,  of 
which  the  painter  would  hcthe  small  arm,  and  each 

half  of  the  lieam  the  long  ~ 

-belattar,    -^  --"^ 

eales.tbe 

eittwr  conical  picoea  of  carbon,  fine  plaUnnm  wire, 
Ao..  dwDg  into  mercury,  A«.,  contained  in  cape, 
C  C.  It  wiU  be  observed  that  the  beam  is  not  IdO!0 
on  its  fnlcram,  bat  that  direct  metallic  communica- 
tion ia  pnservod  by  apieoe  of  delicate  apring  inaerted 
in  tba  knife  edgM.  This  ia  done  to  avoid  microphone 
effaeta.  In  tha  poaition  shown  in  the  diagram  the 
inatmiMnt  ia  in  eqnilibriam,  and  no  corient  passes 
tbrongh  the  primai^  coil  of  the  bdnetorlnm  ;  tmt 
wbeo  tliadiafibraitm  is  driven  in  crout,  correaponding 


inaulaled  from  each  otlinr,  and  attached  to  a  diatiuct 
f  nlomm  on  each  aide,  F  F',  ao  that  each  arm  intro- 
duces a  Toriable  leaiatance  into  a  distinct  circuit. 
Theae  circuits  ere  wound  en  tha  inductorium,  I,  just 
aa  in  duplei  telegraphy,  ia  opposite  directioni,  acd 

aeoondary  coil  which  is  atlaohcd  to  tbeUDO  wire. 
Sandford,  Dublin.  D.  H.  Bedmoud. 


THS  BFIBEB- 

[U788.]— Fob  the  benefit  of  "Clande"  (p.  GOS] 
may  uy  that  most  of  the  spidera  have  paraeitts, 
ime  of  them  making  very  basntifnl  microscopical 
slides.  With  regard  to  the  eight  of  apidera,  it  is,  of 
course,  wall  known  that  spdsrs  have  eyea.  or  oecili, 
and  that  the  number  of  anch  ocelli  is  constant  in  the 
aameapeeias.biitdiffercnt  iudifftrentipeoifB.  Tbua, 
pjidera  erythrina.  Sogeatria  perfida,  and  othera  have 
ail  ocelli,  while  Mygole  aviadaria,  Lycoaa  vorai, 
Epeira  diadema,  and  others  hare  eigbt  ocelli,  bnt  all 
differontly  arrajiged,  ao  that  one  woulil  txpeot 
apidera  to  be  among  the  aharpeat  at  insecta  on  ac- 
count of  their  having  so  many  eye).  These  eyea 
are  all  placed  on  the  top  and  front  of  tba  thorax,  for 
the  apidcr  poiaeiaes  no  bead  separate  from  the 
thorax,  the  bcdy  of  a  spider  oniy  having  a  thorax 
and  an  atidomen.  Now,  I  cannot  think,  from  long 
observation  of  their  habita,  ibat  the  eyes  of  (ha 
apidera  ore  of  any  practicait  rains,  and  to  endeavour 
to  prove  thia  I  am  about  making  some  cxpariments 
in  blacking  the  eyes  (painting)  of  levaral  spiders  I 
have,  aod  when  I  obtain  the  resnlts  I  will  oommnni- 
oate  them-  I  have  frequently  bung  a  pieoe  of  brown 
paper,  coiled  up  into  about  the  >iie  of  a  fly,  by  means 
at  a  piece  of  cotton,  on  a  apider's  web,  and  by  oon. 
tiniially  jerking  the  cotton  harenot  only  brought  the 
spider  down  to  the  paper,  but  have  bod  for  some  j 
aeoonds  a  aharp  fight,  until  on  looaing  the  cotton  , 
the  spider  bui  commenced  to  cut  away  Ihe  web  all  | 
round  the  roll  of  paper,  and  then  let  it  fall.  Ifow, 
this  has  taken  place  with  loores,  I  may  say  hnn- 1 


dreds,  of  spiders,  and  it  fairly  proved  to  ma  that 
tpidera  di;  net  either  aee  or  hear  thoirvictim.  Only 
within  the  la*t  few  houn  a  spider  commenced  battle 
-with  a  piece  of  wood,  and  I  have  held  a  By  within 
half  an  inch  of  a  spider  when  be  haa  been  holling 
the  oenlral  fibre,  and  have  never  noticed  the  alightett 
motion  on  the  part  of  the  spider.  These  remarka  of 
course  woald  cnly  apply  to  the  web-makieg  apidera. 
The  Phalangioidie  or  harvest  spiders  have  only  two 
ocelli,  bat  have  loog  legs,  and  these  legs  receive 
many  nerve  filaments  from  the  central  ganglia,  and 
are  thus  very  aeneitive.  and  are  used  for  the  pnrpose 
of  tasting  their  food.  Now,  this  peenliar  and  delicate 
rente  oF  touch  is  poaaesard  by  all  the  spidara,  and  I 
faolieve  the  making  of  Ihe  web  and  the  capture  of 
'      '  iplished    entirely  by  feeling.    Tke 


web 


from 


it  the  bitck  of  the  epider,  and  generally  one  of 
the  hind  legs  directs  the  course  of  the  thrwd. 
In  this  process  the  eyes  canoot  be  of  any  aerviee,  and 
I  might  al<o  mention  that  the  greater  part  of  the 
web-apinnisg  takes  place  in  the  dark,  tbua  rendering 
the  eyes  apparently  nseleas.  The  cleaning  of  tte 
web  again  aeema  to  be  effected  entirely  by  toueh,  I 
have  noticed  a  apidar  whan  going  over  bis  wel> 
pasning  over  an  obstacle  in  ita  path,  and  then  going 
Iwckwaida,  and  sveatually  removing  theobstruction. 
One  of  the  most  coiious  circnmatanctB  I  have 
noticed  was,  on  cutting  the  cenlral  fibre  leading 
from  centre  of  web  to  nest,  when  the  apider  was 
coiling  some  fibres  round  ita  victim  before  carrjing 
bim  up  to  the  nest.  Tho  moment  the  apider  has 
reached  tha  middle  of  the  web  he  hua  at  once 
slretclied  ont  his  front  feet  to  take  hold  of  the 
thread,  and  ha  has  done  this  mucb,  (iidently 
not  knowing  it  to  have  been  broken.  Several  ipiders 
stem  to  have  been  bevrildered,  and  have  left  their 
pr^y,  and  not  returned  ;  others,  having  accurcd  the 
fly,  have  gone  up  the  nearest  thread,  and  spinning 
another  thread,  have  eventnally  found  their  neit, 
attached  the  thread,  and  then  gone  down  for  the 
Sy-  This,  however,  has  been  invariably  a  clumsy 
perfcrmanee  on  the  part  of  tha  spider.  There  ia  one 
thing,  however,  that  I  have  not  mentioned  before, 
and  that  is,  I  have  sometimes  thought  that  the 
spidir  conld  probably  see  in  the  dark,  and  that  in 
daylight  it  is  almost  or  quite  blind.  Spiders  tsko 
food  both  during  the  night  and  in  the  dajtime.  I 
have,  however,  been  unable  to  gain  aoy  knowledge 
about  the  habita  of  spiders  in  the  dork-  There  ace 
so  many  difficulties  in   the    way,   and  I  should  be 

Ctaed  to  read  other  letters  from  any  reader  who 
made  a  point  of  watching  spiders  in  the  dark,  sr 
at  any  rate  with  a  feeble  light 

W.  J. 


THBt  tDBNTiriOATZON    Or    VABIOU8 
OBOANIC   COUPOnjRDB  FSOM  ALCO- 
BOI.  TO  HlPPnaZO  ACID. 
[UTS9.J— Chloroforh  has  its  physical  charac- 
ters, the  results  produced  by  the  action  of  heat,  its 
solubility,  and  the  rMotioni  witb  reagents  given  at 
pa{^817,  of  JnnaTthlaat.    It  may  be  stated  iu  ad- 
dition that  it  should  give  no  tnrtudity  with  AgNOa, 
and  that  it  should  leave  no  residue  on  evaporation. 
'^  is  neither  acid  nor  alkaliae- 

Cho!cBtcrine  {CBiH«0  +  OH,)  is  a  eryatallino 
tranaparent,  fatty  acates,  having  an  iiidesoeol  luatrc- 
ooufiating  of  very  thin  rhombic  plates,  having  acute 
and  obtuse  angles  ot  TOf  and  100^^  and  by  these 
anglea  it  is  characterised. 

It  fuses  when  heated  to  IIS^'C,  and  tha  vaponr 
irodnosd  hums  with  a  smoky  Inmioons  flame.  No 
:h«Dge  is  piodneed  on  boiling  with  KHO.  On  the 
iiaporation  of  sn  etberial  solution  with  halt  the 
[usndty  of  alcohol  the  cryatsls  are  depoaited.  The 
rater  of  crystallisalioa  is  diasipated  by  a  heat  of 
lOOX,  when  the  onstals  beoome  opaque.  It  is  not 
leoompoeed  when  dtatillad  at  a  temperature  of  319'. 
When  bailed  witbHNOicbaleaterioacidisprodnoed. 
It  is  almost  insaluhle  in  water,  and  it  is  infosUile  in 

It  aiteolves  in  bailing  alcohol,  and  crjslalliase 
(harocteristioolly  on  boiling.  It  is  easily  aolnble  in 
tther. 

There  is  a  yellow  residue  when  moistened  with 
9NO3,  and  evaporated— that  ia  changed  to  red — by 
Ammonia.  It  gites  a  blue  violet  colour  when  mou- 
tcned  with  atrorg  HCl  and  aliltle  Fe^CIc  added,  and 
tivapocatfd  to  dryneea.  The  alkalies  bais  no  aotieu 
on  it-  Sulpliurio  acid  deoomposts  it,  forming 
obolesteriline. 

Cincbonine  (C^H:tH:0)  ooneiata  ot  white  brilliant 
striated,  rhomboidal  prisms,  having  a  slightly  bitter 


at  1C5^C-  to  a  colourless  fluid,  which  becomes 
s  crystalline  mass  on  oooliag-  When  heated  in  a 
(-mall  tubs  it  gives  the  odour  of  ammonia,  and 
i^ryalala  are  formed  on  the  coolpartot  the  tuba.  On 
lieating  of  ter  moistening  with  HiSOj  (dilnts),  it  giies 
:,  red  ooloaring  residue. 

It  is  insoluble  in  ether,  nearly  insoluble  in  water, 
soluble  in  alcohol  and  alkaline  aolutious.  It  is  not 
iliaiolved  when  ammonia  is  added  in  eioesa,  and 
shaken  with  ether.  Itdoesnotdisaolve  wheuKHOia 
lidded  to  water,  but  «b«xt&C^S9tvlki^>i!k■^.'■&v^I^^^»l-. 
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Wbsn  chloriiiB  water  and  ■fterirardii  unmnaift  are 
added  it  dot'K  not  sWe  s  grswi  colnnr  like  quinine. 

yfbun  ainFoked  in  as  littta  HCl  as  poisiblo  and 
pobuiie  fcriocyatiiila  added  a  jelloir  preoitiiUte  h 
produoed,  which  disaoives  on  wartoinB  witn  eligfat 
eicfis  of  tlis  latler,  and,  ooalin^,  acjatnls  aro 
larmed. 

A  blown  [>rc;ipiCats  ia  formed  wlicn  a  solntion  oF 
iodine  in  iodide  of  potaiainm  is  added  to  ila  nqneaiis 
•■olntioD.  Tlin  aulphate  is  itd  mott  important  eilt. 
WbcD  tbe  Folntion  in  H^O,  U  heatid  with  PbOf  a 
rtd  tnbatanee  is  formed.  1'he  aolution  in  vator  is 
acid,  and  tiot  astringent 

Citrio  Bcd  (CaHiO(COHO)j  +  2H^)  oonsisU  of 
iraDBpirent  rhombio  oolonrlCHi  ti*i>iii9  haTiog  a, 
plniaant  acid  tiats. 

WhfD  kuttd  it  loacii  iratPT.  tlicn  Cnaos,  nnd  ie  de- 
compoied,  blaokdiing,  and  ftiiia?  an  odour  liketur' 
tiriaaeld.  but  mora  pnnEont.  Wiicn  heated  witb 
■tiong  HtSOt  there  ii  a  (frodu^  blitckeninfr  with 
•volution  of  kJO.  On  ignition  the  alkaline  citrali'B 
leave  oarkonutes.  Tbe  crjetila  mt-lt  wli'ii  heated  to 
HlO'  C,  loaing  half  tlieir  water.  Wlian  boated  wilk 
KHO  it  forma  water,  potiasio  oialato,  and  acetate. 
Vfhen  heated  to  177^  C.  acouitw  acid  ii  one  of  the 
prodncta  obtained. 

Citric  acid  is  aolnbls  in  alcohol,  rerj  EolaUo  in 
water,  but  in?olablo  in  ether. 

When  ammonia  it  added  in  alight  eiccti  to  the 
acid  or  oentral  aolution,  filtered  if  noceafar7.  and 
caVie  chloride  addpd,  a  precipitate  is  prodnced  on 
boiling.  When  KHO  ia  odd^d  CaCli  Rivei  a  nre<n- 
pitate,  which  io'n  not  ndi'solre  in  Gxce<a  of  KHO. 
Limo.watir  will  gin  no  precipitate  nntil  the  lola- 
tion  ia  boiltd. 

By  addii-s  eice-s  of  KHO  nnd  potaaaic  perman- 
giuiateoD  boiling-  the  colonr  bccomea  green.  It  forma 
three  classes  ol  salts,  beinit  tribasic  When  AmHO 
ia  added  to  argeitie  citrate  there  is  no  mirro 
formed  on  beating.  Ferrio  ebloiido  fjiree  no  preei 
pitate.  Flnmbic  acetate  given  n  white  precipitate 
Strong  HNO,  tnroi  citrio  aoid  into  CO-  (COHO)' 
und  CHiCOHO. 

This  acid  anil  the  lolable  cit 
in   aolntione  of   feiric,  ainmi 

nietallio  oxide*,  pnvoDti  ammonia  from  precipitating 
tbe  metal. 

By  acting  on  this  acid  with  hrdrohromio  aciil, 
aconiUe  acid  ii  produced,  and  whon  keat>-d  with 
IiTdriodio  acid  tnoarbaUvtic  aold  is  obtained. 

Formie  odd  baa  ila  phvaioal  oharadora.  The  re- 
anltf  produced  fay  heat,  Ita  aolabililT  and  its  reac- 
tlonawith  reaoenta  given  tt  p.  576,  Tii>.  22,  last. 

a«llie  add  (C^-H ACOHO  +  H,0}  is  a  yellowiih 
wUts  powdar  consisting  of  ipirning  ailky  neadlea. 
Its  solutions  have  a  sonr  aslringsnt  taste,  and  bd 
■aid  reaction. 

When  heated  it  btnckena,  and  when  eipofed  to  a 
tcmperatiira  of  about  212°  C.  it  is  entirolf  con- 
verted into  CO-  and  prnKBllin.  and  when  the  tem- 
peralnra  ia  lused  abont  S6  demtes  the  pjrogallin  ia 
ilecompoeed  into  netagallic  acid. 

This  acid  is  much  more  aoluMo  in  boiling  than 
rold  water.  It  is  sparing-ly  solcble  in  alcohol,  bui 
freely  aoloble  tu  alcohol. 

Ammonic  or  potaiwo  hfdrate  piros  a  real  brown 
colonr  tbst  beromes  darker  on  ahakiog.  A  littlr 
FfsClii  gives  a  bloek  colonr  whan  added  to  the  ncid 
or  neutral  aolntioas.  It  reduces  the  lalta  of  silv^i 
uad  gold.  A  crimeon  solution  is  f  jrmed  when  this 
arid  is  miied  with  abant  fire  times  ita  welEht  of 
UtSOi,  which,  when  dropped  into  water,  dapo'ilb 
crrstals  of  mfigaUio  acid.  Tbe  alkaUne  gallatoi. 
absorb  oxygen  from  (he  air,  becaminjr  brown .  With 
Fe-CU  it  givea  a  dork  bine  colour.  Gelatine  haa  no 
action  on  thit  acid. 

Oelatine  (CieHnKtOt)  ia  a  tnnslactnt,  lonvh,  and 
almoit  coloarleas  or  browuiab-yellow  mass,  having 
neitticr  taale  nor  ad<iBr. 
Wten  heated  it  bUokena  and  giiat'otC  an  olten- 

It  is  in'otnhle  in  ethsr  and  alrohol,  and  swel's  up 
in  oold  water,  becomicg  diaaolved  when  boiled. 

It  diiaolves  caloie  pbospbata  to  a  ronsidoratile  ex- 
tent. It  forms  a  viaoid  finid  in  boiling  water,  ami 
oa  cooling  it  forms  a  jelly. 

Tannio  acid  gives  a  bult  or  yellow  precipitate  even 
with  very  dilute  aolntiot 


TOt  poTCpptilily  alter  when  bcatcd  in  a  water  bath, '  •roatberboard,  it  may  be  done  by  those  who  know 
thus  differing  from  ordinary  syrup.  AVbon  heated  the  difference  bclwssn  the  L.  and  N.W.  aad  ether 
Hith  i-troKg  H:.SOi  it  bi>eomCA  liLiek,  and  gives  oIT  Mimpasies,  but  for  oneunacenstomed  to  the  varioai 
Dcroleiac  v^ipour  that  irritntcf  the  eyex.  '  ilesitrna  he  would  von  soon  get  vrrong.  The  cab  er 
It  ■■  fp;irin<rl>' eolalle  in  Gthcr,  but  very  EOlublcin  Oonrd  alone  wontd  nardlj  be  a  a^e  gaide  ;  ter 
water  nod  alcohol.  instance,  the  Midland,  Fnnieia,  L.  and  Y.,  Laid 
Theoiideof  barinm,  caleiam.Icuil,  andatroi.tnm.  3.W.,  nnd  G.K.,  have  nil  a.  similar  cab  to  tiii 
glyeiri'.o.  L.  and  N.W.,  bat  each  company  has  its  on  coLnr 
L.  _i ! —  ;_! — 1 ■ ;i  ._j  f{j]B  of  painting,  not  ta  mcntioa  tha  bafler 


:rt<  glycerine  into  clyni 

acid  or  phosphoric  anhyil rid o  to 

acrolein,  aui  the  latttr,  on  t:ikin<r  un 


pro>iar-o>  poll 

Under  tlic  inSiionceof  ]rEa.'t,un<t  a  tenip^mtHre  of 
^boat  2Jj  C  coDtiiainl  foi  n  few  wcik»,  ntjccrius  u 
converted  into  pr.npionic  acid. 

Hippuric  acid  (t\H,SOiCOHO)  forms  milk-white 
I  r  rolourkss  hli'^ning  prismatic  crjHta's,  having  a, 
4ii;ht  bitl-r  auid  tnft«  und  no  odour.  Fluiubic 
iil>pnratocr,v«talli»ea  in  fliimn?  fonr-sidal  tiil4et«,  | 
und   euleic   bippnrato   crystallsea  in  fino  rhombic  | 

When  hentnl  it  melt*  readilv,  and  is  deeom<io<>ed,  j 
cmi'tingan  agreeabli*  odour  llliobitt'ralniondi.  and  I 
leaving  a  roidne  of  carboniceoni  matter.  When  i 
treats  with  H3SO.  it  blackens  more  readily  th^n  , 
lienzoio  aeid,  nnd  cmita  more  aulphuroua  acid.  On  , 
boiling  at  210' C.  it  brcamei  decompnacd.  ' 

It  is  very  >paringly  solablo  in  coM  water  and  in 
'th>>r,  but  hot  alrobol  and  boiling  water  diiFolvn  it 
ossily.  It  disKolvts  r.-addy  when  a  little  KHOii 
pddrcl  to  water,  and  it  ii  prrcipitatcd  by  HCl.  Its 
domponudt  w.th  the  alkalies  aro  rery  Foluljic. 

Fe^V.  adrlcd  to  an  acid  or  neutral  solution  gives  a 
broirn  precipitate.  On  tbe  addition  of  HCl  n  cry- 
tiilline  precipitate  ia  produced.  If  tbe  aulphuric.niid 
lolntion  bo  eoolAd  and  diluted  with  water,  and  boiled 
ivith  eiccsa  of  KHO,  it  gives  ott  NHj,  diSerlnn  from 
honioic  acid.  Benzo-glycolic  acid  is  prn'lui'cd  by 
;he  a-tion  of  nitrous  acid  on  thi*  acid.  When  thi* 
tcid  is  boiled  with  nitric,  oxalic,  diluts  sulpbnric,  or 
igHCitisoonverte-iintoglyi        "       " 


August  21st-  B.  H.  E- 

Ii.  ft  N.W.B.  xiraiNas— 7fi.  ein. 

[UT0I.1— I  i>EO  to  hand  liit  of  above  el«U  if 
itiigines  (61  in  number).  Th(y  have  outaidei^GB- 
Jers  17  X  21,  driving  wheels  Tit.  Cin.  (euept  Se. 
1T3,  "  Camwall,"  wUch  is  8tt.),  11W  tnbet,  i; 
(xtemal  diameter,  total  heating  anrfaoe  1U13  IM 
ic|Uaro  feet.  This  olaai  of  enRinea  has  been  OMdfbr 
tgooddealoftbaeiprefStraScoatheL.AIf.W.B.; 
7  of  them  are  now  working  tbe  Irish  mails,  2  an 
running  alternate  days  from  Manchester  to  Lndn 
uid  back,  an),  U1  Webb's  new  eonph>d  caaa  tat, 
11  wore  running  the  express  tiaffio  between  Cttn 
uid  London. 


,  '  icid.     On  boiling  with  KHO  it  is  turned  inlo  glyco- 1    lofi  i„_j„, 
P^^^'ii^llnndpotassiobenaoato,  WhendiaK,l*edin  strong      oTs  TSinVt™ 

n;falt; "  ■  "JN*^'-  "■"i  •"  "''"'  *'°^  "'  "■*^*  '^^'>^  "''*"»"     223  Li^r    "^ 

.neteaalngtemperature,nitro-hlppQric  acid  Li  formed, 
ind  ii  depoeited  in  crystals  on  adding  a  large  eic^sa 
gf  water.  Amentio  and  mercurons  nitrate  give  with 
bippuiatea  whits  insoluble  precipitttes. 

Hngb  Olatnents, 
Ebrata— In  loiter  14773,  p.  SSI,  in  the  twelfth 
lino.  110'  C,  should  be  —  110'  C  ,  nnd  "  burns,"  i<i 
the  tenth  line  from  toot  of  p.  GI12,  should  be  "  turns. " 
[n  the  Gfty.Gfth  lino  from  top  of  p.  551,  let.  1«',92, 
nilfT  the  word  strychnine  insert  the  words  "  to  which 
[fiSOi  haa  been  added."— H.  C. 


BLOOHliB  SlSQTSIia-J..  AJSD  N.W. 

ENalNBB. 
[UTOOl-I  iita  to  thank  "  Ittaei,"  p.  60 1,  for  hit 
iODGrmation  of  the  anticipated  idoi  I  had  of  the 
Bloomer  cl»!a  of  engines.  Also  "  Kiteria,"  p.  499, 
:or  hia  remarka  on  the  same.  But  I  would  cnll 
'  Egeria'a  "  attention  to  an  apparent  contradislioD 
in  the  second  and  third  sentEncat.  He  aaya,  "  L.  and. 
S.W.B.  Bloomer  engines  have  ins'de  cylinders, 
girgls  framing,  and  are  not  coupled.  Miranda, 
1,B'.JT,  No.  ^Bocket,  I.BIO,  are  tbe  t.imeclaas  •  thpv 
have  oufiulA  cylinders,  7ft.  wbeala, 
to  KJilh,  1.427,  &c.,  only  smaller."  inc  italics  are 
mine.  "  K|;oria"  will  aeethatinthe  firat  plaee  he 
quntea  an  engine  with  inside  fnmiai;onIy ;  next,  one 
nith  inside  frames  to  the  drivcra.  and  outside  ta 
tbe  leading  and  trailing  wbeela  ;  and  secondly,  the 
Gmt  mentioned  have  inside  eylindara.  while  the  lattsr 
have  outaide  cylinderii,  and  yet  the  two  "  are  the 
same  claes."  If  1  had  not  known  the  diitinoliou  in 
the  engines  mentioned  I  ahonld  have  had  an 
erroneona  impression. 

To  the  Centaur  class  of  enginea  "Egeria"  can 
add  £a;lB,  Kestrel,  Amphion,  and  Jason.  Can 
"Egeria"  lay  if  No.  SRooket,  l,Bltl,  is  the  same 
that  woa  No.  'JSO,  stationed  at  Lirsrpool  soma  tims 
since,  and  at  the  same  time  give  a  description  of  the 
No.  1  Backet? 

snrpriaed    that    cjnery  32006,    "  Bloomer 


1  Saracfn 

CIO  Princess  B«tl 
612  PHneets  AIms 

T  Scorpion 

•J8  Promethons 

618  PrincessAleiandn 

33  Erebus 

li22  Prince  Aimd 

+1  Harlequin 

(W5  LoH  of  tbe  Ufc. 

60  Tantalus 

6117  Marmion 

675  Ivaafaoe 

77  Mersey 

719  Oatiam 

97  AtiUanU 

7ffl  Clive 

111  Bnaaell 

751EtbelKd 

117  Tiger 

762  Locke 

127  Peel 

801  Bed  Oanntiit 

131  Owl 

803  Tornado 

139  Cygnet 

SIM  Soult 

160  St^ 

606  Waverin 
818  Havetoek 

173  ComwaU 

181  Problem 

827  Victoria 

196  Leander 

833  Clyde 

218  WeUington 

831  Elgin 

223  Lily 

877  Paine  QiKSM 

2S9  Watt 

1427  Edith 

230  Monarch 

1428  Eleanor 

231  Moisppa 

1429  Alfred  Pigtt 

1480  Pandora 

Sei  Prince  of  Wales 

1131  P:.yche 

531  Lady  of  tbe  Lake 

1432  Fanopea 

561  Prince  0«ar 

1133  Daphne 

li3i  Ennomia 

1435  Fortuna 

661  Majesth) 

1436  Egeria 

565  Napoleon 

fMaDoheatoTl 
t    LBoad    / 


&.15 


1-1) 


The  Gr«t-namcd  runs  this  on  Monday,  Wedntrdif, 
and  Friday,  ami  Peel  on  Taeaday,  Thnndq.  sad 
Saturday.  Peel  has  been  rmningthia  for  two  pan: 
aho  has  not  midsed  except  about  about  a  lortiielil 
and  one  or  two  days  during  that  time.     Not.  £JI, 

aimihu-   '"■  **•  '•  '^^'  ^"'  ''^-  ""  "'"'''''K  U"  I™^  "i*^ 
IS  toUows — 

Rugby      Lhjm 


chloride  alro  precipitates  it  largely.    An  pirsaa  of  ;  Eng 
aloohol   gives   a  floccolent  precipitate   in   ai 
solution  a. 

Pota>sie  fcrrooyanido,  added  to  ila  solut 
ac'tie  acid,  does  not  produce  turbidity,  ai  it  t 
with  albumen.  Strong  H^SO.  converts  i 
leiKine.  glyeocolT,   ftc  ,   sfter  remaining  foi 

time  in  lolnt'on,  and  HNOj  prodnces  from  it .      , ._, 

acid.      Br  fr.ijaent    boiling  in  water  it  loses  tb.   <  Manchcaterand  liniton 

power  otgclahni'ineor  cooling.  "  W.  E.   H.,"  p.  526,  s.^"  1 

Glycerine.  C,W-^(}iO),.   is    a   neutral,  nnerystal-    vreatherboar-ls  tho  L.  and  N.W. 
lisable,a]rnpy,  coloarlesa  liquid,  without  odour,  anil    opposite  extreme'.  If  "  W.E.  If."  nJltiks  notice,  I 
having  a.  very  sweet  taste.     Its  spociBo  gravity  i-    believe  he  will  find    that  all   L,    and   N.W.    ««»- 
.!....•  i.nr  aeginea  have  cabs,  and  many  that  have  been  rebnilt 


»"  (April  12),  ahonld  have  h< 
answered,   oomidering  the  fame  of  ttaose  engines. 
Thanks  lor  "  Egeria's  "   list  of   Kloomers.     I    soe 
sercral  of  tbe  names  have  been  taken  from  old  ont- 

Lune,  Bull  Dog,  Swift,  Wa>p,  snrl  Coanoillor! 
What  has  bccooie  of  the  1,115  clai!S  of  engines  (four- 
coupled  outside  eylindora),  that  formerly  worked  Ihn 


tw 


5S 


Nos.5e2,l'131,5Cl,60arernnniiig  the  ISaimrtv' 
regards  caba  and  ■  Dipreases  between  LiveriMMtl  and  Manchester.  Nes. 
•-  -■'■  =-'"    1435, 1136. 751andlaremnningIoealtr»insbat««D 

Stofferd,  Bugby,  and  Birmingham.  Bfeiih 


If  distilled  a'one  il'boeomrs  decomposed,  bnt  i' 
can  be  diatilled  without  alteration  in  a  enrrent  0 
aupcrhcated  steam-  At  aliont  1"  C.  it  beaume 
gummy  and  nearly  solid.  It  bums  with  a  InmiDon 
flnme  whi>n  heat'd  on  platinum  foil,  and  no  residui 
b  left.     On  ovapomtion  no  TCtidun  ia  left.    It  do* 


COUFIiED  XBOIVXB. 
ig  the   small       [1-1792.]— "  C.  E-   B."  is  ccrtaiDly  a  mast  aU' 
)u  CD  the  old    advocate  for    coupled- express    angiaea,  but  arfs- 
Ide  (Tliadar  ewnaa),  with  thoeo  in  use  prior  to    nntly  loaea  sight  «t  ■  very  important  |Mt  U  Iks 
sua  intndBaUsa  of  Ika "  cab."      Thm  aa    fat  tbp    question,  which  is  not  ao  mneh  whether  a  ttuiti^ 
liliiilllli  bWiw  •(  ■  L.  and  KW.  ragint  by  tha  mh  or  '  engine  eonld  nn  tha  Flying  BatdiBan  <c  SaiW- 


"  ia  ovidantl] 

(wkiah 

•ntdde  (Tliadar  < 


1^  eonfuaic 

ia  ti 
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kt  ■  pincli — we  all  know  it  could;  uid 
er  of  eiperienev,  when  kd  expreu  angina  broaki 
I,  thB  gooda  aneiiie  Ukias  the  tmin  on  apMaai 

mneh  time  in  toe  hands  of  an  snei^etie'  driver. 

broad  qnPHtion  i«,  whalhor  eaap]ii3-ezfnn 
IPS  can  run  faat  trsini  over  muimum  gTadiont- 
100  with  the  aame  rpeed  uid  ecoDomy  of  coi 
repaint  u  eiuele  engines  P  It  ii  ■  qneation  net  oF 
1  the  thing  bo  doneP"  bnt  "  e»n  it  I  "  '"" 
lly  well?"  Now,  fint,  u  regards  oonii 
i>t  or  watpT.  which,  OS  there  is  no  reai._  . .  , 
«  Its  ehanld  differ,  ma;  be  leearded  u  bei- 
.conetant  proportion  (ooneanothrr.  The  Mid- 
lenders  bold  from  S,7SOto3,9SOsa1loiu  of  water, 
oinnot  ran  from  London  to  LeoifBter  (a  littU 
r  100  milei)  witliout  atopping  for  water.  Ths 
t  Nartbera  tendnrs  bold  from  2,500  to  2.700 
ns  of  water,  and  ma  from  London  to  Qronthai 

miles)  nithont  stopping,  muiimnm  gradient 
and  ruling  BTadient  1-176. 


ledei 


[  tfa< 


e  water — that  ii  to  eaj',   the  lingli 
ics  work  with  abont  10  per  cent.  Isis  fnel— a 
important  item.    Next,  la  regards  repturs 
11  known  thai  one  reason  why  oonplcd  eng 
abandoned  on  the  Q.N.B.   wai  the  freqi 


liTOB  of  the 
A]I  tbis  meant  eieoHiTe  stoaina  somewhere, 
rontly  caosed  by  oonplii^  four  wheels — ooniiml, 
un'n  with — and  thdr  dianuten,  Ae.,  torthBr 
d  by  wear.  What  Iba  relatiTa  figures  maj  be 
e  G  N.B.  and  Midland  I  know  not,  bat  I  think 
Lit  be  plain  that  oonpling  InTOlTM  mgpfa  extn 


r,  that  is  tke  idea 


lied  for  very  fast  sMcdi. 
a  given  one  by  the  ^kj  sni 
ipled   Domparad  with  a  ■ 


le.    Let  "  C.  E.  S."ride 
and  he  will  notice  this. 

m  told  that  on  a  line  where  single  and  _,,, 

ei  of  limilar  bnild  are  running  and  doing  the 
work,  the  lintile  engine*  ma  SO  per  oact.  mort 
before  requiring  repair.    A  fact  like  this  re- 

■  no  romment.  The  One  objection  to  single 
et- — slipping — seldom  oconn  at  s  high  speed, 
liiefly  at  starting — so  cannot  maoh  effect  the 
on  a  100  mite  run. 

r^ards  weight  on  driTing  wheels,  steel  raili 
tand  a  great  deal,  and  the  permanent  way  ex- 

■  oF  the  Metropolitan  and  North  London  are 
!nrly  low,  thoogh  their  engines  ha«e  IS  and  16 
on  every  driring  wheel.  The  O.N.&.  perma- 
pay  is  far  smcotoer  than  that  of  the  Midland, 
believe  does  not  coat  more  to  keep  np. 

HeUoa. 

BFBBD    07    IiOOOJCOTIVnB. 

793.]— Pkrhaph  it  may  interest  some  of  onr 
ra  to  see  a  Into  performanoe  of  a  single  engine 
a  Scotch  eipma  train,  wfaioh  will  show,  I 
,  ibat  they  can  do  something  jet. 
ft  N.W.B,  ENOtNa  SS7— Load,  14  tAwiB 

COACHSa— WlATHIB  DUIJ.. 

p  m.  Speed. 

raostton (leave)  5.48 

lalkingtcn (paai)  S.54>/<  .„  3111111 

Ihilton...— S.57*/i,  ...  50'ea5 

Irioklow. 6.IV>  ...  62 

Sogby -...  e.8Vi»  ...  •46-54217 

Wek   e.lOi/j  ...  40 

Veedon  6.25.7i,  ...  552 

Hisworth   OSSi/e  ...  5142857 

^osde  e.ai'l,  ...  46 

Volyertoa  6.4S'/,t  ...  5636S63 

lletehlry 6-521/,  ...  46'S8888 

«ghton  7.OV1  ...  «-75 

leddingtoD   IS^Ia  ...  4S-T142t 

■rirg    7,12'/,i  ...  38-57142 

lerkbampslead 7.17>/i  ...  4426229 

toimoov 7.21'/«  ...  E8 

:ing'a  Langlpy 7.24"/u  ...  5727372 

Ifatford  7.2e'/4  ...  54.78260 

Inshey 7.30*/,,  ...  54 

'inner 7,33»'/ii  ...  t*7'"28.'i 

tarrow    7.3«'(b  ...  6338383 

ndbury  7-39»fs  ...  5318181 

Vilieiden (arr.J  7-43'/j  ...  43-90244 

22)I073'07310 

Averago    ...  48'77fl05 

lacked  throngh  station,  f  Pidied  np  water, 
ned  this  train  past  all  the  mile-posts  from  the 
the  27.  The  qnioksit  mile  was  1  min.  I  ree. ; 
Dwest,  1  min.  43  sec.  The  Kilabv  tnnnel  was 
d  in  2  min.  5  see.  ;  thi  Stove  Hill,  19  sec.  i 
uie,  11  sees. ;  North  Cburoh,  14  sees. ;  and 
>rd  tannfl,  1  min.  8  sees.  Itaaez. 


794.]— Last, night  (Animt  27)  I  earn*  from 
eatoT  by  the  train  starting  nt  S.5  p.m.,  and 
.  to  arrive  at  Paddinglon  at  II.IS  p.m.    We 


were  detained  at  Swindon  to  awut  the  arrivBl  of  the    nnited  surface  than  the  oolder  mrf ace  of  a  tii« 

—  ~      -  .  which   is  preued  npon  by  the  brakes,  bnt  '  not 

ihidded." 

The  coefficient  of  friotion  between  the  brake  block* 
and  the  wheel  is  found  to  be  thna — 
ths  tangential  foree  ^ 
the  presenre  applied 
and  between  tbe  wheels  and  the  raili  it  i«~ 
the  friction  of  the  brake  blocks 


88  minntea,  and  from  Beading  ta  Weethonnie  Park 
in  38  minntea.    Speed  was  itaekened  thraagh  Didoot    1 
Jnnetion  to  not  much  mora  than  12  or  IS  miles  pet 


dutaaces"^  be  approximately  75  milej  and  34  miles    ■ 
respectively,  bnt  bavc  not  the  csact  diitanoe  by  me. 
J.  H.  W. 

ooNTnnTona  bbaxbb— ths  xxfbhi. 

MBHTAIi    TA.V    Olf   THB    BBIOHTON 
BAIIi-WAT. 

[14795.1-Thi  length  of  my  last  letter  (page  605) 
oompelled  me  to  ietfr  giving  the  following  most 
interesting  tablrs,  whidi  have  been  dedaoed  by 
Captain  CUlon  from  the  very  large  nnmber  of  ex- 
periments which  have  been  made  with  the  experi- 
mental van  on  the  Brighton  Bailway,  and  which  has 
formed  the  sabject  of  his  paperon  "  the  ooef&cisnt  of 
friction,"  which  was  read  before  Section  Q  of  the 
Brititb  Assodation  at  Dublin. 

Table  No.  1  give*  the  eoeffioiant  of  friction  between 
■   -'-e  blocks  and  steel  tirei. 

givea  the  co-efficient  of  frictioi 

„ brake  Uocki  bad  been  flttad 

pair  ot  wheels  on  tbe  25tii  of  Jilj,  a*  explained  in 
my  last  letter. 

Table  Mo.  3  shows  the  coefficient  ot  friction 
between  the  steel  tina  and  the  ateel  rails. 


the  weight  upon  the  w 


April,  1877,  "  that  in  all  euea  where  a  diffennM  ia 
observed  in  the  eoefficient  of  friotion,  between  the 
statia  and  kinetic  frictioD,  the  statie  «ic«di  the 


Ooeflalant  ot  triotlen  between  eaat-irc 
IvakB  Ux^  and  wheals  having 


||5' 


Tabli  No.  E. 


Coefflelent  of  friction  batweea  wcougl 

inn  brmks  blooks  and  wheals 

having  it«el  tine. 


"'"i.""'    E" 


Tiau  So.  3. 


OoeOiiIant  ol  fristion  bstwnn  steel  Urss 


.St.7"^" 
'"■  SHond.. 


)  rotnlt  of  these  tables  shows  that  tbe  ce- 
nt of  friction  varies  invemely  in  a  ratio 
dependent  npon  the  velocity  atwhiohtheanrfaeessre 
'  ^g  post  eaoh  other  ;  and  also  that  the  longer  the 
xa  are  in  contact,  the  smaller  thecoeSeient  of 
in  bFcomes,  The  following  is  the  theoretical 
u  which  is  believed  to  give  the  true  solutjon  of 
this  problem. 

-""len  a  brake  is  applied  with  snEcient  force  to 
1"  the  wheels,  the  friction  between  the  laiU 

ihe  tires  develops   heat,   and  the  ooaseqnent 

expansion  tends  to  eloie  np  the  pares  in  tbe  metal, 
and  to  make  tho  heated  svface  of  the  tire  a  more 


>rin^  at  very  low  veloeltiea,  and,  thmtora,  oannot 
easily  be  compared  with  tiHHe  made  fay  Cbptain 

The  seeond  paper  npon  "Continnoui  Brakei" 
will  be  read  by  Captain  Gklton  at  the  autnmn  meet' 
ing  of  the  Inatitation  of  HoohaniiMl  Engineers,  when 
tho  whole  of  the  reaulle  ot  the  present  mtibi  of 
eiperinenti  will  he  oommnniaatad. 

Angust  2Sth,  fj.  ■.  8. 

(To  la  coniinusd.^ 

I3.  *  K.W.  IiOOOMOTZTII  BSaiNB 

8HSDS. 

ri479a.}-In  let  14632,  p.  499,  "B,  N.  H."  give* 

a  Gat  of  looomotive  engine  sheds  ot  ti.  A  N.W.B> 

The  following  list  i«  Kther  bom  eompMe  :- 


WolTerhamnb 
Stafford. 


Bangor. 
Bolfhsad. 


Krkenhead.  Abergavenny. 

Chester.  Cookermonth, 

CananToneteUmait  2aisat  Sntton,  a       ,  .._. 

else  P    AW,   where  Preoedaat   and   Patience   l.  . 

itationad,  and  if  Preoedent  isaSft.  ffin,  four-eonpled 

engine?  Wildfire. 

imFIIKKllHTBD  BKHAD.  ■ 

£4797.}— As  some  ot  yonr  mneipondanli  tV**' 
ive  failed  in  making  nntermented  bread  peinapa 


— ITiz  12  flnU  drachnu  ot 


thefoUowing  majrbeof  use.    

.  hydrochloric  aeid  and  300  mlu  of  common 
talt  in  10  fluid  ounce*  of  water.  Keep  tUi  nlxtnt* 
bottle.  When  yon  wish  to  bake— 1.  Heat  janr 
itS.  WlientheoTaniBqnitBnadTBiii60Knini 
„  jtcarbonata  of  soda  with  lib.  et  floor.  I^tM 
well,  and  let  the  mixtom  be  intiniate.  S.  KMWnn 
oat  I  fluid  ea.  ot  the  niitma  frea  tbe  bottle,  and 
add  9  flnid  onneaa  ot  water  to  thti  1  o 

tnre.    With  the  10  fliud  oanoM  ttaa  ok 

the  lib.  ot  flonr  with  tbe  toda  fa  It,  into  doagh  «• 
rapidly  ai  jposmble.  It  ia  beat  done  h  a  large  bowl. 
"-'-- "--  doegfa  into  the  ihapa  cf  a  leaf,  and  ae  iood 
le,  In  with  it  into  the  oven,  and  bake  tor 
no.    Tbe  amount 

__  _. tolki.    Itisnot 

tor  J.  I.  B. 

BATH  HBATUra. 
[14796.]— SOKi  timeuo  there  won  InqdrUa  in 
onn  "  about  this,  and  I  had  hoped,  as  I  also  wae 
.jstthenin  want  ot  some  simple  and  earilruaaage- 
able  nian,  that  soma  praotd«stl  syitem  vnmld  have 
deacribed.  Saeh,lu>wara,wainDtfortheDming, 
IS  I  found  it  impossible  to  rely  upon  the  ear- 
far  preparing  the  fire  to  time,  with  which  my 

wai  hitherto  oooasionally  heated,  I  set  to,  and 

devised  a  simple  boiler.  aotnatAd  by  a  ^  jet.  The 
boiler  is  ot  line  about  9in.  high  by  6in.  diameter, 
with  an  internal  "  Gre-boi  "  7in.  high  by  4in.  dia- 
inneeted  from  tbe  outside  to  the  laijge- 
end  of  the  bath  by  two  horiiontal  tubes,  one  of  lia. 
diameter,  starting  from  lowest  point  of  bMler,  and 
T  llin.  diameter,  itartingfrom  near  the  top,  and 
the  bath  is  filled  the  boiler  and  tabes  are  also 
full  ot  water,  being  abont  a  conpte  ot  iaohei  nader 
the  level  ot  the  water  in  bath.  A  gas  jet  playa 
directly  from  below  into  the  Gre-bai,  and  the  heated 
air  is  carried  off  by  a  small  tnbe  from  top  of  fire- 
boi,  paasing  throngh  the  water  spaoe  above.    No 

Sieable  smell  is  found  to  arise  from  this,  and 
th-room  ia  very  nicely  altemperatcd  from 
this  by  the  morning. 

As  I  take  my  bath  BTery  morning  on  rising  I  light 
be  gaa  the  evening  before,  allowing  it  to  bum  all 
ight  with  cock  at  from  one-half  to  tvro-thirds  open. 
Tha  bath  contain*  560tb.  of  water  at  an  initial 
imperatnre  oE  69°  F.  Tbe  resnlt  of  an  experiment 
was  a*  followsi-Qasjetlitat  11.30p.m.  At8a.m.. 
or  in  8}  bonis,  tha  vVtMt'viva'Riaiii^xi 
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Of  gk*  CQDinmo . ,  _ 

ftt  is.  6d.  pit  l,O0a  oaUe  ftet,  had  Uiiu  e«l  ma  1-51 
It  iTi'l  mppour  from  thii  that  euh  enbio  foot  of  gea 
bad  giTtn  a  nuf  d1  effect  in  heatiag  the  water  ol 
439  tiannd-d«miii  io  8i  Ikkiti- 

■bont  13>.  to  hare  made 


it  required,  I  oao  but  ncammaad  it  to  others 

The  addition  oF  bsat  to  the  batb  was  at  tb»  rate 
ot  2'G47°  per  honr,  bo  that  aa  utimate  can  ba  mada 
tor  anr  other  temperature  of  commanaameat  and 
eadisB,  ai  alio  for  other  tiinae  of  taking  the  bath. 

Am  1  cannot  stand  a  bath  at  the  sama  teaiperatnTe 
at  the  ■nrroandinB  atnuMphera,  and  find  at  tbia 
■aaeoD  of  the  jear  an  eiceai  of  temperatare  ot  abont 
10°  moat  roiting,  I  ihoold  be  g]aa  if  uime  of  onr 
medisal  friends  would  kisdlj  give  tleir  adriee  if 
thii  proportion  will  alM  applr  during  the  winter 
and  ipriag  aeaun.  Sabjcct  to  catohing  cold  tsij 
eaiily,  I  am  desirooa  of  "  hivdening  "  mTialf  by 
gndoally  redncing,  if  posaible,  tbii  ratio  of  ezceia 
Miapcntnre  of  water  orer  Btmotpbera,  but  do  nob 
knew  if  it  may  lofalf  be  done,  or  it  the  proportion  ia 
proper,  also  for  lower  and  higher  atmoapheric  tem- 
ptntnra.    Information  apon  tkia  wil!  oblige 


TED  HTPH&BHOinO  THBSIB 
OON6IDBBBD. 

(14799.1 — It  ia  not  DFceaaary,  1  think,  inreiponae 
to  lettgiB  146T2  and  1472S,  to  eitend  obaerratioos  at 
yerj  great  leogth  in  the  oonsideration  of  the  thraii 
lliat  uie  itractnra  of  the  diatooic  acalo  is  not  (wrfect 
nnleas  ii  >s  eopplemenled  b*  the  note  rah  as  the  pro- 
dnct  of  hyphannonio  eTOlntion.  It  wonld  appear 
that,  aocording  to  the  correlative  hjpharmonic 
theory,  certain  noteaof  tbediatonio  aeale  oorrospond 
with  an  hnrmonio  oecendins  aeriea  of  conoorda.  and 
that  certain  otbeis  aimilarly  corr>>spaad  with  a 
hyphfttmooie  deicendiag  one.  In  tbo  aacendin? 
leriej  are  obtained  dob,  me,  aoh,  and  in  the  dejeend- 
ing  me,  la,  doh,  with  their  repUcutee.  Placing  a 
harmonic  concord  on  soh  there  are  obtained  te  and 
ray,  and  an  hypharmonic  coocord  under  la,  fa,  and 
rah.  There  are  now  in  the  harnionie  eories  the  t»o 
triads  of  dob,  me,  aob,  and  aoh,  te,  ray  :  and  in  the- 
hytdmjinonio  those  of  la,  doh,  ma,  and  rah,  fa,  la. 
"xbne  aeriea  complet'<  the  diatonio  soalo,  the  lotaa 
«f  which  are  thoa  :  Doh,  rab,  ray,  me,  fa,  aoh.  la. 
te,  dob'.  The  relation  which  they  bear  to  each  other 
ia  eipreiaed  by  the  following  aeries  of  ratioi : — 

A(  doh  :  rab  :  ray  :  me  ;  fa  :  aoh  :  la  :  ta  :  dob. 


:  -t    : 


:    t     :  1   : 


IS  order  is  »a  foUowi ; — 
As  ma'  :  ny'  :  rah'  :  doh' :  ta  :  la  :  aob  ;  fa  T  me. 
Bo  I  ;  /j  :  ;  :  i  :  J  ^  J  :  4  :  i",  :  »■ 
Then,  it  it  argoed,  ainca  the  eoncords  of  la,  dob. 
me,  and  rah,  fa,  la  are  produced  in  hypbarmonio 
arolatioo  aa  Uiose  ot  doh,  me,  aoh,  and  aoh,  te.  ray, 
■re  in  harmonio;  unoa  they  are  nsceasary  to  the 
perfecUon  of  the  aymmotry  of  the  aeale,  and  ainoe 
rah  is  an  eMential  note  in  the  oonoord  rah,  fa,  la,  it 
ia  a  note  neoMsarily  beiongintc  to  the  diatonic  scale. 
This  is  alao  aonght  to  be  eatabliahed  by  the  aid  of 
ihe  monopolytone,  which  is  an  imajfioaty  genaralor 
ot  mnaical  roonds,  oommencing  with  the  aab- 
dominant  ta  in  the  pitsh  ot  the  third  oetaro  heloH 
the  counter  toDa<i  and  proirreuing  in  mnaioal  ratio 
according  to  the  indicea  1  to  48,  and  arriting  at  the 
mnaieal  scile  of  the  amall  ootaye  in  the  ratio  and 

Aa3*  :  27  :  30  :  32  :  SB   :  40  :  45  :  43. 
So  dob  :  rny  :  me  :   fa    :  aoh  :   la   :  te    :  dob'. 

From  this  a  hTpharmonio  moaopolyt^oe  ia  con-  , 
itruotid,  in  whiofa  the  nole  te  is  mode  the  higheat  in 
the  pitdb  of  the  Slh  line  ooUve,  whence  deicending 
in  eimilar  ratio  correlatitely  Iha  ordtr  abore  is  fonsd  ' 
Tcepond  with  the  notei  mo',  rab',  dob',  te,  la,  . 
.  Hence,  again,  it  ia  contended  that  the 
sate  rab  pertains  to  the  diatonic  seal*.  I 

Od  the  contrary,  il  is  aieerted  that  between  auch  . 
dc^cendiog  reries  and  the  ascending  one  there  is  in  | 
realitf  no  ooincidcnce,  and  that  thay  really  hare  no  i 
eonnectioa  the  one  With  the  othpr.  Hence  the 
occnrrence  of  a  ratio  in  the  descending  series,  which  | 
ia  indicated  by  the  drnomiostiTe  note  rab,  oannot  be  i 
a  proof  lliat  it  haa  a  Idgitlmite  plaoe  in  the  diatonic 

Considering  that  all  the  notei  of  the  diatoniu 
Tcule  may  he  oMiiuol  in  an  ascending  order  of 
r4tio ;  that  the  aubdomtnaDt  oF  the  scale  genaratea 
In  thirds  erery  note  of  it  in  th^  progrejeion  fa.  la, 
doh,  mo.  aoh,  to,  ray  )  that  theie  notrs  in  the  two 
modee  of  major  uod  minor  are  amply  sufficient  tor 
all  theoretical  purpoica  ot  melody  and  harmony ; 
that  the  diatonic  scale  of  the  aeren  notiiB.  under- 
•tiXid  by  the  terms  do,  ray,  me,  fa,  aoh, la,  te,  is,aB 
Hr.  Curwen  eipresaly  tajs  in  hia  "  Leeaons  on 
Motic"  in  the  Popular  Educaior,  lat  edition,  tbe 
Bcale  of  all  nations  aod  all  time,  immatahle  in  ill 
Tery  nature  ;  and,  considtring  that  it  eaonot  admit 
any  aUier  note  in  ite  atmctnra  than  tbaaafnoda- 


nental  larai  iMtai.  withoot  Titiating  and  dettroying 
it*  diatoaio  character,  the  eonehiiiaa  wontd  seem  ts 
be  inerilabla  that,  whaterer  poamon  may  be  aisigned 
M  it  in  enharmoide  acalaa,  the  niAt  tah,  in  the  acala 
wrmed  diatonie,  haa  not,  and  eaanot  baTe,  poaition 
«r  poirer.  laaao  Vowlar  fiallaid. 


_.inioatio'ii  from  Qwrve  Tommy  (tetter  U735, 
;.  69t)  ooaeemin^  automatic  organa.  Can  he  kindly 
^To  any  farther  information  about  tha  conilmctinn 
at  the  Bame-4a  it  patented,  and,  if  eo,  what  nar  ia 
tbe  spaoiSoation  dated  P  In  eearehing  the  Poet- 
office  Directory  "  1  God  the  name  of  Dawaon,  the 
inyentor,  ia  DO  longer  at  305,  Strand.  Can  Qaorge 
Tommy  s«y  where  the  inalrumant  can  be  aeen  ?  1 
im  eitremely  intereated  in  the  queaUau  of  meeha- 
aical  mosical  inatruments,  and  have  bean  eiperi- 
[nentlng  theraon  for  aome  time.  I  know  they  are 
looked  upon  by  mnsioal  proFesaora  with  a  rery  amall 
smount  of  yeneration,  bat  to  people  fond  ot  mnaic 
it  ia  no  small  mattm  to  be  able  to  ait  aud  play  eon- 
tinuonsly  OTertoree,  lymphonias,  &o.,  with  perfect 
preoiiion.  Eien  with  an  ordinary  barrel  instro- 
ment  I  baTa,  with  the  aid  of  leyer  and  atop,  obtained, 
in  addition  to  perfsot  meshanicalexecntion.  peat  ei- 
presaion,  obtuning  forts,  piano,  sforaan  do,  diminoen- 
do,  erssoando,  kc.,  &,!>.,  lint  all  barrel  instruments 
are  defectire  in  bcdng  limited  ta  the  drcnrnterenceot 
the  barrel  for  the  length  of  tone;  any  system, 
therefore,  like  that  described  by  George  Tommy  I 
shodd  like  particulam  of.  Can  any  reader  deecribe 
tha  prinaipla  of  the  piano  micaniqae,  invented  by 
Dsbain,  where  the  music  is  arranged  on  amall  eon- 
tlnuoni  boards,  or  another  instrument  I  have  heard 
of  upon  the  principle  of  the  Jaciinard  loom  ? 

B.  Smith. 

AUTOMATIC  BSBD  ORGAN  — OOTTOS' 
BI.IQHT  OB  UZALT  BUO  —  AN- 
OTHBB  aUXSTION— OBLIOATIOITB  07 
WBITBHS-THB  FLyfl  TH4MP. 

j  [14801.1-Ia  Mr.  a.  Tommy  quite  sure  there  ia 
"no  novelty  in  the  principle"  ot  the  antomatio 
organ,  illustrated  on  p.  5t4P  I  aik,  because  tor  all 
the  information  he  gives,  no  one  can  possibly  aay 

'  what  the  "  instrument  similar  in  principle  "  was 
like,  t  fail  to  aoe  any  "  principle"  in  the  question ; 
hut  Mr.  Q.  Tommy  has  now  to  show  that  the  per- 
forated ehfOte  of  millboard  were  made  to  ant  aa  tha 
pallets  of  tbe  organ,  before  he  will  eitabliah  nn  iden- 
tity in  the  means  employed.  It  he  anro  that  the 
Srforatiooa  in  the  millbinrJ  did  not  nctuEite  levers  f 
Hianse,  if  so,  tbera  would  be  a  differenoe  io  the 
"  principle,"  which,  after  alt,  is  not  the  test  of  the 
validity  o(  a  patent. 


reader  alao  ia  bound  to  take  cars  that  ha  nudMitaadi 
the  meaning  ot  the  writei^-or  snSer  in  default."  I 
do  cot  know  how  many  of  jonr  readna  failed  to 
anderatand  Hr.  Dewabnry'a  deaeription  tf  his  pnUsy 
block,  and  it  is  alwaja  difficult  to  explain  aie* 
thinir,  but  I  vspture  to  think  tbat  the  word  "  till " 
is  quite  as  elear  aa  the  word  "will  "  in  tbe  oonnec- 
tion  dtid.  It  is  not  adriaable  to  loak  gift  horses 
in  tbe  month  too  eritioally.  The  effort  to  mdet- 
atand  anything  is  often  of  great  value  in  imprfasigg 
tbe  knowledge  gained  upon  tbe  memory,  and  I  for 
one  protiat  againil  thii  "  leotoriu." 

Do  we  hear  the  trimp  ot  tha  fly,  or  maraly  tbe 
vibcationa  aetnpin  tbe  microphone  F  "  Brickwall" 
(p.  529)  speaks  of  "feeling"  the  moremenli.  I 
take  it  he  felt  the  undolationi  or  vibrations  eaoaad 
by  tha  movements  of  the  fly,  and  I  doubt  wbrtber 
one  really  hears  the  actual  sonnd  of  the  fiy'a  tramp 
in  tbe  telephone.  It  may  be  heard  easily  anoagh  oa 
a  summer  afternoon  by  covering  oce'a  head  with  a 
newipaper.  It  will  be  odd  if  some  fliea  do  not  settle 
on  it,  and  you  can  hear  their  atepa  distinoU^.  The 
mioropbone,  it  shonid  be  remembered,  magDifiaathe 
sounds,  and  U-anamits  tliem  ta  tbe  telephone  or  rf- 
oeiring  inatmmeot,  ia  tha  abape  ot  aleetrioal  vibra- 
tional and  the  movemcats  of  the  duapbraim  would, 
to  a  eertaia  extent,  be  eommanioatod  to  tha  woodaa 
covering -piece.  I  must  acknowledge,  however,  that 
the  tick  of  a  wat«h  is  roprodnaad  exactly  aa  ng ardi 
the  qnality  of  the  sounds.  B.  Mayer. 


[14802.1  — "Nobpolk's  "  proposal  in  leltv 
14746,  p.  603,  of  weighting  fly-wheela  with  mereaij 
wooll  not,  I  think,  oe  of  maoh  more  service  than 
baring  extra  metal  east  on  the  wheel  at  the  saiaa 
plaoes  as  his  oylinden.  Itisbardly  likely  therewouU 
Em  84in.,  or  svsn  any  vaonnm  at  n  b  (poailion  1\ 
condderiDg  tbe  friction  ot  ttn  piston,  which  naat 
fit  tight,  or  the  silver  wonid  ba  liable  to  CMqie ; 
Iherawonldosrtainly  be  none  when  the  wheel  wit 
taming  r*|^y,  as  eaotrifagal  forco  would  kaep  the 
meronty  at  the  farthest  point  possible  from  the 
centre  of  the  wheel.  Even  snppoaing  the  vaena 
to  Im  formed, would  the  extra  leversfce  oanaad  by  tbi 
part,  a  b,  beinir  filled  when  deaemding,  be  anIEeieat 
wbere  a  heavy  fiy-wheel  was  before  Deeded  to  carry 
(ha  crank  over  its  dead  p<'~'~' 


The  only  aatisfaetoiT   way   of  pre< 
miaehief  being  done  by  the  aceumnlated 


n  headed  Aphides,  i 


607  i  1  think  there  is 
■rioan  blight  and  mealy 
st" — a  species  of  oooODB, 


ling  if   il 


either  naif  or  piliaSle  P  It  ia  a  good  instanco  of  bow 
ona  sentence  itiikea  two  readers.  I  nuderatood 
■  Pioneer  "  ti  mean  that,  although  tha  wjgaa  oF  the 
■orking  claaeee  may  have  been  raised  40  per  cent., 
tbey  are  no  b  t^er  oS,  because  necessaries  nave  also 
^ne  Dp  40  p«r  cent.,  and,  as  I  understand  hiFn,  he 
mak's  that  atat^meat,  because,  as  he  ssts  (p.  470), 
the  British  workman  has  b:ea  reforrrd  to  as  the 
mott  favoured  in  retard  to  wages.  We  have  been 
lold  BO  FreigoeDtlr  lately  that  the  working  man  ie  a 
rampire,  titlening  on  the  jaie^a  of  society,  that 
people  begin  to  belir.vs  it.     "  Looker-ou,"   p.  576, 


aoh,  fu,  me.   . 


Ban  "Drove 

t,too"(abo 

ttheeitracos 

tothou-es], 

..  omits  the  i 

oof 

It  he 

much  for  the  work  being 
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.why. 

ue,  did  he  n 

iHo 

■elfP 

leartily  aick 

ot  this  instrn 
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ps  uuders  lands  t' 

= 

ok  they  have 

a  monopjly  o 

Buoh  kaow- 

obliged  to  "H.G 

"(p.fi29)    tor 

bis 

tt>nipl 

what  is  wi 

th 

da.iy 

worked 

t  th-  questi 

..     high. 

more  aud  better  work  than  low-pricrd  men,  and  not 
work  so  many  bonrs.  I  menliooed  the  experience 
of  Mr.  Lascellea  on  this  point  recently.  "  Penarcn 
Point"  (p-  63U)  may  atlribate  aa  many  crnaky 
notions  at  he  likrs  to  me.  I  hope  be  will  not  Icac 
his  temper  if  I  toaobbim  with  my  rasp.  At  pmsnC 
1  have  not  time.  The  passage  in  hia  letter  winding 
op  with  "  pigs,"  is  eminently  sn^estiTe. 

I  was  mDoh  aiDiaed  wben  reading  tbe  "leohire" 
of  "AliqaaBda"(p.  601),  a^l  thooght "  *ar<tf  the 


mischief  being  done  by  the  aceumnlated  toraa,  io  ease 
of  breakdowns  in  the  machinery  connected,  wooU 
be  to  Si  a  brake,  to  that  it  coold  be  easily  appEed 
Ml  tha  rim  of  the  fly-wheel  to  slop  it  qniokly;  or 
dome  ot  tbe  heavy  Hywheeli  in  use  migkt  be  R- 
plaood  with  advantage  by  lighter  ones. 

BOAtP-BUILDIira. 
[14803.}-~I  riHD  ons  or  two  slight  mistakei  iotht 
letter  on  boat-bnilding ;  p.  M5,  near  top  ot  first 
colnmn,  I  state  the  rnddei  ia  driwn  Vm.  ti  tbe  too:, 
ihoald  have  been  tin.  to  the  foot:  middle  CoIubo, 
taath  line  below  engraring,  read  Fig.  7  instead  of 
Fig.  5;  bottom  lin',  middle  column,  read  Fig.  8 
instead  ot  Fjg,  7  :  some  oalumn.eight^nth  line  Inn 
tbe  engrarings  fit  ths  trout  end  to  the  stem,  Bboold 
be  fit  the  front  end  to  the  stem;  the  aeoond  line 
below  again,  initeod  of  stera  rabbit,  should  be  stem 
rabint ;  third  column,  eleventh  line  from  bottOB,  a 
narrow  iron  etmt,  sbonld  be  a  narrow  iron  strap.  1 
find  that  amateur  boat-builders  often  gtt  the  boat 
wider  than  is  intended  from  not  beiellinE  the  top  of 
each  strake  at  aod  Dear  midship  sufficiently.  I 
would  suggest  to  the  novice  to  take  a  Dumber  ot 
pieces  of  wood,  eay  3ia.  or  4in.  long,  aid  as  wide  ai 
the  strakes  are  intended  to  be,  and  bevel  tbe  tep 
outride  edge  lin,  wide  from  tip  until  they  fit  tbe 
outer  edge  of  midship  template  when  pliiced  one 
upon  another  in  the  poaitions  the  strakej  wilt  ooen^. 
This  will  giro  him  a  good  idea  how  much  to  bsi« 
each  strake.  B.  Coopec. 

OBTAnriHQ  iriTBOaBN  FBOH  TH> 
ATH08PHXRE. 

[14804.]— I  AM  very  much  obliged  to  you  f<»yonr 
article  on  my  invention  ot  a  new  prooeaa  for  obtain- 
ing nitrogen.  There  is,  however,  one  errouont 
statement  in  it  whiota  I  tKg  loaveto  correct.  Aeeord- 
ing  to  the  method  described  by  me  uli  tbe  Oxygen  is 
removed  frjm  the  atmoapbtrio  air.  When  I  atated 
that  there  might  remain  a  residanm  of  oiycen 
amonntlng  to  2t  percent.,  I  meant  by  that  noi  lbs 

oonsequoocs    of    an    imperfect    way    ot    usicg  the 
'  ",  and  I  mentlou>d  this  only  for  the  panoK 
Mng  a  refusal  of  the  patent  in  cass  of  as 

it  examination  of  my  method. 

As  you  yourself  oipress  the  opinion  that  anestin 
dlsoiygeniiation  of  the  air  would  be  ot  conaidtnble 
value,!  hope  that  the  above  oommunicatioti  will  be 
of  aome  inl^rfat  to  your  readera  both  in  England  and 
America.  Shon'.d  any  of  tbam  teel  snScieatlj 
intereated  in  the  invention,  commercially  or  otber- 
wiis,  I  abontd  be  ^d  ta  correapond  with  Uuok. 
Dr.  TrentlaTi 
Blaaewili,  Saieny,  Augnit  SG. 


o[  prevectinj 
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ENGLISH  MECHANIC  AND  WORLD  OP  SCIENCE :  No.  702. 


BIBiniRB'  ruBSAxm. 

rUaS-l—lN  muT  isnie  of  the  16th  Ansoitdet. 
14781),  I  MD  pleiud  to  im  that  "P.  F.  UoC." 
RiTM  a  dtKriptiOD  of  tha  SieEuni  fanMe.  nMoh, 
I  think,  nigiit  be  applied  to  nuny  other  iiidiutiul 
trooMHi  raqniriu  MKpantinly  low  tampanton 
■a  «oiDHra  water  baai— iwewiiiT  for  tha  manntae- 
tnra  of  st«el  or  glaaa. 

In  mj  eaae  I  reqoira  to  heat  an  otab  or  kiln  to  ■ 
' ■    e  of  bttireea  250°  and  300"  Fahr..  and  I 


lit.  The  gas-prodncer. 

Sad.  Tha  regsurator. 

Scd.  Tbeorenor  kilQtobahaatad. 

In  tha  fint  the  fael  imdercoM  an  iDcomplete 
oombnatioB— thit  la  to  un,  it  ii  aonTsrtad  into 
oaibonio  oiida  gu,  wiiioh  is  eaatujai  to  the 
"veiteiMuator,"  Trhith  oouiabiof  a  simple  obamber 
Blled  with  flrebrioki  heated  la  redneu  hr  the  water 
oieaaapo  heat  from  the  ofan.  Hare  tfas  oranplate 
eombnalion  «t  tb«  mses  liberated  in  the  prodnMr 
Ii  dfeet^  bj  tha  latradaetioa  cl  ■tmatpherie  air, 
wUeh  afforda  ■  aaffloiaot  ^mutity  of  exjgm  to 


[mitted  into  tlia 
nudar  ooabot    bj    meuu~of   anitabla   Talrea   or 
danpen,   ao   that  their  Bow   ean  be  checked   or 


1  at  wiU,  the  beat  in  tbe  o 


tor*  Vr  tinpl; 
JnBraaainjt  the 


radncina  o 
dKntUTb 


J.      .   ,.      r  of  the  flama.     „ 

inmh  obliged  if  "  P.  F.  McC."  wonid  kindly  inform 
ma  if  thia  oould  be  done,  and,  alao,  it  I  am  oorreot 
in  rappoainfc  that  the  qoantit;  of  fael  eonanmed  for 
the  prodoelion  of  gai  hHI  be  in  proportion  to  tbe 
qnanti^  ot  ai(  tmnt   '-  ■'■-    "" 


When  additional  fuel  ia  required  the  hopper  (lea 
Till.  1),  which  holda  about  one  hundred  weight,  is 
filled.  The  hand  laTsr  ii  then  raiwd,  allowing  the 
con tenta  to  deaoand,  the  operation  being  repeated.  tiU 
the  deiired  amonnt  haa  bean  introdaead.  The  eorer 
ia  then  raptaoed,  and  landed  down  to  pieraal 
aaeape.  On  referring  to  Fig.  1  it  will  be  aaen  that 
the  fuel  falling  From  the boppni  will  haTeatendencr 
to  iiocninnUta  on  the  inelined  plane  direetly  beneath 
them.  To  remedy  tbii  tbe  fireman  intcodaoea  a  bar 
tbronah  the  light-holca,  and  ipraada  the  coal  eranly 
over  Uie  inrfaoa  of  tha  fire,  which  ia  nanally  pre- 
lerrod  at  a  lerel  of  not  more  than  1ft.  below  the 
fins  (A,  Fig.  1),  which  leadi  np  to  the  atack.  The 
fire-ban  require  to  be  freed  from  uhn,  te.,  at 
iaterrali,  the  leagth  of  which  depends  npon  the 
natnre  of  the  coal  nsed— generally  twioe  in  twelra 
honn.  If  desired  the  fire*  may  be  worked  in  ineh  a 
manner  aa  to  kara  a  oonsiderable  rosidunm  of  coke. 
When  ahuk  is  nsed  some  meohanioal  mwuu  of 
stoking  may  be  amployad  with  adrantage  and 
eoanomy  both  in  tntl  and  labonr.  It  may  be  aa  well 
to  Btaia  here  that,  thonsta  a  more  rsguUir  quality  oE 
gas  is  obtained  by  workiDg  the  prodaoen  continn- 
onely,  the  proiliiclioa  may  be.  if  deaired,  stopped  for 
many    hoori     without     detriment    to     anbasquant 

The  Ras  resnlting  From  the  partial  combustion  of 
tha  fuel  in  the  pro^noers  coniiata  ot  a  complei  mix- 
tore  in  Tariable  proportions  of  carbonic  oxide,  hjdro- 
gen,  Tariona  hydroaarbona,  nitrogen,  earbonie  acid, 
i,a.    Tbe  epeoifie  ^rity  of  the  miitore  areragss 


ea  M  thepTOpDrtionaot^Tarionsconititaenta  ;- 

Carbonic  oxide        24'TTolnmea 

Hydrocarbons         13      „ 

Maiah  gas    ...  I'B      „ 

Hydroi^     T'S      „ 

Carbonic  acid  4'5      „ 

Nitrogen,  &0.         _  SO^      „ 

lOO'O       „ 


tnrtlMT  coatrolled  ^  a  damper  placed  w  .    „_ 

lata  tlw  admiaaion  at  oeld  air  below  the  flreban. 

I  ahonld  be  glad  to  know  what  ia  the  nae  of  the 
cooling  tnbea  iboiniat  Fig.  l.and  if  it  ia  naeeaaary 
l«t  the  gana  to  be  ooolad  bofoTO  antering  the  regane- 
ratora.  Alao,  how  one  of  theaa  fnmaeea  ia  started, 
aa  in  the  firtt  plaee  the  regenemloF  woald  be  coM. 
It  ia  important  also  to  know  if  all  the  oxygen  is 
Mnaomed  in  the  rtgennmtor  before  the  heated  gaiea 
entar  tba  0T«n  we  ebnmber.  This  ia  an  important 
mattat  la  my  eaae,  aa  Haa  anbatancei  itquiring  to 
be  treated  t^s  fire  at  a  eomparatirely  low  tempo- 
ratnre  in  oontaet  with  tbe  nii. 

Coold  not  lome  lelf-anting  conlnTanoe  be  adopted 
(or  ngnlnting  the  admiaaion  of  the  gaa  and  ur,  and, 
BO  to  apaak,  tnm  off  or  on  the  snppl*  P 

Some  anangement,  baied  upon  the  unequal  ex- 
panaion  of  two  metals,  acting  upon  suitable  leven 
In  coDlMtion  with  the  ralTea,  might  annrec,  and 
perhaps  some  ocrreepoodeut  would  giro  some  idea 
of  a  dm] '- '-        •'     ■         •  ■  — 


ImpU  form  <^  heat  regalator. 


THB  UANnTACTUSX  Of  STSBZi  BT 

SlaiflUIB'  PBO0EB8.— n. 

Working  of  the  Oaa  Prodnosn. 

tI1806.]— -Thi  moat  iDferioi  daaoriptions  of  fad, 

aneh  aa  alaek,  lawdoat,  peat,  Aia.,  which  will  hardly 

bum  at  all  in  an  ordinary  grato,  nu^  bo  eonrerted 

into  highly  comboaUble  gas  bj  meana  of  tbe  pro- 

^ — '  -u  the  Continant,  where  good  ooal  ia 

n  for 


mu  be  lafaly  said  that  they  pieaent  the  eheapaat 
and  olaaalieat  method  of  hnrningfaalwherareralarge 

and  oonstaut  amount  of  heat  is  tFqaind. 

A  stack  of  four  producers  of  the  siie  ibown  In 
Fig.  1,  when  all  the  Grea  are  clean  and  ia  good 
repair,  ia  capable  of  cDuTartiDg  about  lii  tone  of 
round  ooal  into  gai  in  a  "  shift  "  of  twelTc  boars  ; 
but,  as  the  lirea  loou  become  partially  choked 


The  fuel  i 


cliiJien,  Ac.,  the  aTeiue  amonnt  of  coal,  which 
"  -       working  oan.  b«  ■    ■       .  -     .     . 

pradaally    . , 

internla  naaally  of  about  1^  hour;  but  longer 
ahnrtar  according  to  the  rats  at  which  the  gai  is 
being  drawn  away  to  the  fumaoea.  The  workouu 
by  freqnenily  inipeoting  tbe  flrei  thmn^h  the  sight 
holaa  is  enabled  to  parceire  wban  stimng  or  f  nah 
fnal  ia  nqnirad,  and  be  mmt  always  maialsb  a 
alight  outward  preaaora  within  the  ^odneer,  otbtr- 
me  air  wonldimlar,  andaeriouadangerof  anaxplo- 
don  be  Inoarred.  It  nay  baai^ed,latlierena^ngar 
from  tha  air  draws  In  at  tbe  flre-baraF  but  this  air 
ia  alwayi  aonveried  Into  earbooio  oiido  or  oarbonie 
add  bofere  aaeauding  to  tha  upper  portion  at  the 


., thus  explained  ■ — Theair 

ing  throogh  the  incandescent  fael  at  the  fire- 
oan  ia  conrnied  into  carbonia  aoiil,  and  passing 
upwards  throagh  the  heated  eoke  abors,  combiner 
with  an  additional  atom  of  carbon,  the  reanlt  being 
the  pTodoction  of  two  valomea  of  oirbonio  oxide. 
The  nydrooarbeua,  generally  present  oaly  in  ama'l 
Tolume,  and  ths  hydrogen,  partly  the  reault  of  the 
dFcompoeition  of  ths  steam  ariaingfroBi  the  waterin 
the  aah  pite,  ara  also  yaluabie  haat  pro^ncera.     The 

resulting  from  a  too  free  admisaioa  of  air,  exerts  a 

Crejadioial  octian  in  the  furoaoes  by  hindering  «-— 
□ation. 

When  ooal  containing  mlphoris  uaed  Tarioosoc ._ 
pounds  nt  aolphnr  with  carbon  and  hydrogen  will  of 
ocuTse  present  themaelies  in  tbe  gaa ,-  tnt  they  do 
not  appear  to  exert  any  appremably  iojurioje  action 
on  tha  metsJ  in  the  Sieraana'  furnace. 

One  ton  of  coat  produeea  from  50,000  to  5S,000 
calBc  feat  of  gas  at  a  temneratura  of  60°  P. 

The  gas  beiog  lighter  than  ths  atmosphere,  it  is 
evident  that,  except  in  caus  where  tbe  producer!  are 
placed  at  a  soauderably  loner  lerel  than  the  melt- 
ing fumacea— an  arrangement  aaidom  praoticabla — 
some  special  eipedieat  must  be  uied  to  oanee  the 
gas  to  daBcaod  to  the  foraaces.  In  Fig.  2,  A  is  a 
■oetion  of  the  producer  atack  j  B  B  B,  tbe  cooling 
tubes  i  C,  the  dowetake ;  and  D,  the  auderground 
Sue  leading  to  the  forcaces.  The  gases  which  ascend 
from  tbe  prodnoer  at  a  h^h  twmpcratnre  baooi 


Id  building  prodncere  the  lowest  pari  of  tbe  Sre- 
grates  should  not  be  plaood  at  a  highsr  lerel  than 
the  bottoms  of  the  reganeratora  of  the  fumacei  they 
are  intended  to  supply,  if  it  oan  be  aroidad. 

Tbe  nndergroniid  Sues,  whieh  conduct  the  gaa 
from  the  downtake  to  tbe  fDraaesa,  may  be  about 
Sft.higbby  2}tt.  wide,  with  a  semieiroalar  roof ,  and 
brick  walla  Sin.  in  thiokneai.  A  smaller  area  would 
suffice  for  tbe  passags  of  the  gaa  ;  but  the  la^e  aiia 
is  coarenient  tor  cleaning,  end  also  admiti  of  a  lana 
ocoamulatioD  of  tar,  wiUiont  any  iaterterence  to  the 
flow  of  gai.  Uanhola  for  ginng  aocess  are  pronded 
at  ihcrt  diatancea.  BIraotly  beoeath  these  flnea, 
and  cf  tha  aome  width,  and  about  3ft.  in  height 
geaersUy,  are  built  the  floes,  wfaieb  conduct  tha 
waste  gaaes  or  imoke  from  the  furnaces  to  thechioi- 
neyi.  By  thni  placing  the  gas  and  smoke  flaii 
CDnaiderabts  economy  is  effected  both  in  excaratian 
and  brickwork. 

As  B  large  amonnt  of  soot,  tar,  Ac,  is  continually 
being  deposited  in  tha  cooling  tubea  and  fluea,  they 
must  be  cleaned  out  at  interTala.thelecgthof  wbion 
will  depend  opaa  their  aiie  and  on  the  natnre  of  the 
ooal  aaed  ;  but  generallynot  loagerthanaix  months. 
Tbe  tar  whiBhoolIecta  in  the  main  tubea  is  solid  in 
the  immediate  Ticioity  of  the  Koduoers,  becoming 
gTadually  liqaid  at  a  greater  ^tanoe;  and,  whsra 
the  tube*  are  af  con<iderabla  length,  it  is  adiiaabla 
to  have  soma  msaaa  of  drawing  off  the  mixture  of 
tar  and  water  as  fait  aa  it  ia  ooudensed  from  the  gai. 

P.  r.  H'o. 

(To  be  eontiMisd.) 


MIOBOBOOPIOAl.— <PHB  HOUBB  PI.T. 

[14807.]— I  DO  not  think  I  bare  arer  read  any 
letter  to  the  E.  M.  with  more  amusemsat  than  No. 
14T53.  Is  Mr-  E.  S.  Feonesay  really  so  Ignorant 
of  the  anbjeet  he  Writai  upon  aa  not  to  know  that  hla 
ao-called  spider  akelatoni,  which  he  imagines  to  be 
remoaata  of  eauDibalism,  are  nally  Uie  cast-off 
skins  of  liting  spiders.  To  guide  his  steps  in  tha 
study  of  spiders  let  ma  tell  him  distinctly  that 
spidare  oast  thiir  ikiua  rsffuUrly,  and  tha  akin 
inelodea  claws,  Jaira,  e^i,  Ac.  Theae  he  oan  £nd 
wbererrr  he  oan  find  spiders'  weba. 

Another  crarespondont  (query  33796)  aaks  for  in- 
formation about  the  hoose  fly.  Tha  honae  fiy, 
althoogh  a  imall  inaeot,  is  a  member  of  a  Tory 
nnmerona  noe.  It  is  probable  that  ths  majority  of 
peaplfl  aaa  tbe  eonntlase  swarma  of  fliss  erery  inmmer 
prodnoas  and  erery  aotDmn  daatroya  withoat  erar 
gi*ing  a  single  instant's  aerious  attention  to  them. 
When  tbsir  numbera  become  ao  great  ai  to  be  a 
onisaoca  we  knock  them  from  the  walls,  or  buy  a 
Sy.papor  and  poison  right  and  left,  without  pity  or 
r^morat,  aad  when  we  hare  swept  our  dead  out  of 
our  sight  we  congiatulata  onraelToi  on  our  achlere- 
ment,  and  there  is  an  end  of  the  matter.  WheoOB 
do  they  oome,  what  porpoaes  do  they  Berre,  what  Is 
their  organisation  and  Ufe  history,  we  do  not  aak, 
and  yet  I  know  no  more  wonderful  creation,  no  one 
more  woudrously  made  or  mors  beautifully  oon- 
ilructed,  no  one  with  plainer  adaptation  of  means  to 
an  end  IJian  this  little  inaigniGoaut  bona*  fly,  wbiob 
10  often  only  obtaina  notice  to  b«  anathematised. 
At  soma  aeasons  their  oountleai  legima  taeeome  a 
reritabla  torment,  and  wa  ean  form  aonu  f Hut  idoa 
of  tha  wtfgbt  at  the  EgypUan  plague.  II  it  wore 
potsibls  to  t^e  a  oenena  of  them,  figures  would  fail 
to  repreuot  the  Tnat  totaL  Eran  tha  heat  in  a 
single  house  is.ai  nnmorous  at  a  large  army.  A 
grocer  in  Catboart.atraat,  Olaagow,  who  waa  mneh 
annoyed  by  them,  inrealad  in  a  balfpomy  fly-paper, 
whioh  be  placed  in  the  window  on  a  plata  wit^  a 
little  watar.  "After  it  bad  Iain  there  a  week,  on  tha 
oanal  torn  over  of  tbe  window,  on  Wednesday  after- 


hMmar  than  tha  ascoiidiag  column  in  A.  The  reenlt 
baiilg  a  eonatant  prMaare  in  the  direction  of  the  (nr- 
naeea,    Thaarrowa  indicate  the  ocurae  of  the  gas. 

Tbe  temperatnre  of  the  gases   learing  the  pro- 
dneata  is  between  800"  and  900°  F. ,  aad  it  is  reduced 
down  to  between  S00°  and  300°  F.  in  traTcraing  the    i 
tubes,  the  gasea  undergoing  an  increase  in  density  of 
about  50  per  cent.  ' 


.    , <  nnnbar  of  dead  fliee  were  eolleeled 

i  from  lt>  Corioaity  led  the  man  to  pnt  tbem  in  tba 
'  scale,  when  he  found  their  oomUoed  wmght  to  ba 
Siax.  He  therenpiin  weighed  600,  and  upon  calcnla- 
.  tion  it  appeared  the  2iox.  would  ecntaia  lO.BOO  dead 
flies-  Besides  this  it  ia  ooisidered  that  oearly  half 
as  many  more  would  be  dusted  out  of  ths  window 
during  the  week,  making  a  grand  total  of  1S,000 
slaughtered  in  a  week  by  thia  honsawife's  benetao- 
tor,"  as  the  Qlaigow  Mominj  Btrald  oalla  it,  but 
certsinly  it  is  not  much  of  a  benefactor  from  a  fly's 
point  of  »iaw. 

Small  aa  the  fly  ia,  if  we  were  lo  range  in  order 
the  whole  animal  creation,  from  the  minutest  ' 
auimalcalnm  lo  tha  hage  whale,  we  ehoold  find  the 
fly  more  than  half  way  np  the  scale— i.e.,  there  are 
more  animals  smaller  than  the  fly  than  there  are 
larger,  but  we  are  so  accustomed  to  look  on  the 
larger  animals  aa  tha  whole  of  life,  and  to  estimate 
at  nothing  at  all  the  myriads  of  iniaota  and  animal- 
onU,  that  it  really  reqairee  a  little  oonaideration 
before  wa  can  accept  thia  statement  as  an  nnim- 
peaohable  fact.  Bat,  after  all,  we  could  catologoe 
the  large  animals  in  a  very  short  time,  and  nhaa  — 


e  large  animals  in  a  very  short  time,  and  nhaa  wa 
scend,  and  eepecially  when  we  reach  the  ngions 
lere  <die  unuded  eye  faila  to  supply  our  require- 
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would  hard);  iike  to  ADBwer  tha  qnoa turn  promptly. 
Spiden  an  eominanly  pnlled  inwcta,  *9  hj  He. 
Fenoessj  in  bin  letter  tWoreallndad  to;  hi  am  miter, 
yet  the;  are  sot  eo.  An  iaKot  maj  be  deflnrd  u  u 
■mail  animal,  haiinjt  do  boon,  no  veins,  and  no 
bnncbsd  artcrioM,  whose  bodj  is  cut  into  three  mora 
Orleai  diatinet 'Fgnicnts,  wbieh  breathes  throiifibair- 
pipei  in  the  eiJee  ictcarl  oC  b;  the  mouth,  which 
(■enerallj  nsdei^pwt  thr^  tcnnsformationB,  and  hsa 
exactly  lix  feot  whrn  13  the  p«rf«et!y  dcyelopcil 
ttata.  Thii  U>t  i*  a  dcci-iTc  mark— without  it  none 
are  g*DaiDS.  The  eommon  B7  bolonga  to  the  diTieion 
of  two-wis^d  iniects,  or  diptn'ii.  The  hoa»e  Sy 
iv  pTodvcod  from  an  ef^g  which  is  !iatohei4  within  a 
few  daji  of  deposition.  Home  pononi  assert  they 
iun  known  the  eggs  to  hatch  dnring  the  aot  of 
depantioD,  IradiDg  to  the  ttulement  that  the  msect 
bmstforth  its  lonns  alire.  Thty  are  deposited  hy 
pTtftrmco  in  the  Aung  of  the  horio,  althonKh  refnaa 
and  mbUah  of  all  kinds  may  be  made  nso  of,  and  a 
fly  has  eren  been  koown  to  mistake  snuE  for  dang, 
aod  deposit  ill  cftg*  thcreiQ.  Still  the  presence  oF 
the  horse  appears  to  be  neceaiary  to  their  prosperity, 
for  they  ctrtiinly  are  more  nnmerous  in  tha  vicinity 
of  itabiM  than  clspwhere,  and  I  have  read  that  is 
tb*  city  of  Tenics,  where  there  are  no  hones,  thi>re 
•ronoboDM  flics,  the  female  fly  may  oommenco 
to  la;  at  seren  or  eight  days  old,  aod  one  eoming 
into  exiitrneo  in  early  summer  probably  lays  Gts 
timn,  each  time  dcpotitinE-  from  70  to  90  egiis. 
Host  insecti  deposit  a  large  number  of  eggs  once 
and  then  die,  but  the  fly  ooptiniun  to  live  daring  the 
■eaaon  if  it  escapes  accidents.  It  has  been  cslcn- 
lated  that  a  member  of  the  advanced  guard  of  eaeb 
jMr"*  multitude  la  probably  the  parent  of  two 
milliont  o[  dnceBdaate  hefore  the  troete  of  winter 
temunata  ita  career.  This,  then,  is  where  tbair 
iiDDaDia  onmbera  orisinate.  I  will  continaa  this 
tnlqact  throivb  the  whole  history  and  orsBDitm  of 
the  By  in  a  fntun  number.  BiMX. 


THB  MOnOFOZiT  OF  LAND  AND 
80AB0ITT  or  HOnSBS  70S  THB 
IVOSKINQ  CI.AB8K8. 
ri^SOe.l— Cahnot  "Fioueer"  see  the  dilterasee 
Mwnen  the  daily  sales  of  land  and  the  sales  ol 
patent*  he  qnote*  f  So  two  patents  are  for  precisely 
tbe  same  article  or  nroceis,  and,  even  when 
"  Ueewea  "  only  are  leld,  those  for  one  patent  are 
taij  to  b*  had  from  tbe  proprietor  of  that  psrticn- 
lar  pUent,  lo  that  patenti 


REPLIES  TO  QUEEIES. 


>T  of  llu  query  tula 

[ffiMl.l-Taamnala.— The  minsrnl 
this  coantiy  seem  to  he  nnlimited.  and  at  pmiieat 
only  pnrtlv  discovered.  Uold.  silfpr.  copper,  tin, 
bismuth,  ail  seem  to  be  plentiful.  Two  iron  mines 
alga  were  started  a  few  vears  ago  ;  one  of  thrm  bod 
a  very  ehort  life,  but  the  other  cnrried  on  until  A 
fnw  months  ago,  whan  it  was  sold  to  some  one  in 
Melboumi>.  nud  will  probably  be  opcnei)  aciju  \i\  :l 
few  months  :  the  iron  id  in  ffrcat  BDondaDC's  »u.U,  I 
quality.    The  only  difli.-ollj'  iu 


tbe  mritter  v 


s  Gndini 


arket  for  ei 


h  of  .t 


a  renlly  good  prucli- 
cai  iBnjii?r,  unu  u|'  lu  bdj  amuunt  of  hard  work,  ha 
had  better  not  try  his  hand  at  fanning  hiru.  The 
markets  sre  mled  by  the  prices  eurreot  tUl  i-^vr^r  11i»' 
world,  and  what  can't  bcdtxpoied  of  in  the  i-IilTi<I  11 
sent  nway.  A  good  deal  of  whe&t  finds  ilE  '.v<.v  in  : 
Kngland,  and  most  of  the  wool  grown  iulbr>  rim:,  try  I 
also.  There  is  any  amount  of  water  pow-.  r  i::  l'< '  I 
islnnd.  Cool  is  abandant.  at  ahont  Xl  per  ton.  iiii.l 
several  mines  ore  worked,  hnt  I  tclieve  most  of  1:  i^^  I 
mneb  impregnated  with  salphnr,  renderinft  it  almost 
necli'ss  for  steam  purposes.  T  might  have  written. a 
mnch  longer  reply  to  this  query,  but  imagine  tha 
bulj.  ct  1=  not  uf  nJiiili  ;ratiort:iui«  to  tha  ganaraJ 
Teadors  of  the  KsuLt-'H  liK.-HASiC.  If  Mr.  B.  J, 
Johnson  will  poblish  hia  address,  and  wishes  it,  I 
will  send  him  newspapers,  which  will  g'm  him  an 
idea  o[  the  miiieriUa  produced  iu  tho  conntty,  and 
the  comber  of  mines  at  work.  I  mention  that  it  ii 
probable  an  exhibition  of  Tasmsnisn  {irodnetsandar 

■  .nCourT      " -" 

"he   i , 

my  noUe-mlnded 
B  iiio  a  Short  um*  ago  by  ths  oap- 
the  roDclusioc  of  an  czphiriDg 
hoped  his  brother,  Mr.  Jatnei 
1  home  with  tbi^eihibition,  which, 
idised  by  no  one,  and  aader  no 
nage.  and  will  trust  for  support 
I  merits.— Ant i PODS B,  Jnly  3rd^ 

1  Boi'i 


i,  by  any  sneh  ainment  ae  " 

dily  compared  irith  the  land  quesnon.     i[ 

It,  or  wae,  proposed  to  eompei  the  owner  of  a  patent 


DM,  be  fairly  Ct 


■eat  that  the  owner  of  land  sheutd  be  compelled  to 
1st  hi*  land  for  "granite  qnarries,"  ftc.,  Ac.P  Ii 
■neb  owner  not  to  have  the  privilege  of  Judging  for 
biniolf  whether  the  projeotOTS  of  saeh  qnarries  ore 
MDud  in  their  speculations  and  financiaJly,  or  ran*t 
he  risk  the  desbuction  or  diifii^trembnt  of  hu  pro- 
perty at  tha  bidding  of  any  one  who,  rashly  orothei^ 
wise,  imagine*  a  granite  qnarry  will  payp  Can 
" Pioneer"  net  see  that  ths  "argument"  in  this 
miastion  would  apply  in  others?  For  instanca  I 
have  ■  nice  little  lithe,  and  a  goodly  lot  of  tools; 
why  shonld  I  not  be  compelled,  "  in  tbe  interests  of 
trads"  and  the  "development  of  legitimate  and 
valnabls  industry,"  to  lot  them  to  him  baeaose  he 
thinks  he  oould  stsrt  a  batiness  that  would  pay ! 
And  if  I  will  not,  and  say  it  pays  mo  better  to  keep 
tbsn  by  me  in  good  order  to  nso  for  tbe  amusement 
of  myatif ,  must  I  at  once  he  quoted  as  inlioman  to 
the  intelligent  workman."  who,  by  bis  "combina- 
tioPB,"  has  raised  onr  prices  till  capitalists  prefer 
3  par  cent-  from  land  to  the  precirious  proftts  said 
workmen  think  proper  to  allow  them. 


AHTIQITITT  OT  lEAN, 

rilBOO-l— An  ileiiired  by  Capt.  Steel  Hetter  14TT4) 
I  have  chucked  bis  calculation  from  tbedstaho  give.', 
and  find  the  ratio  per  year  to  be  1-00348.  On  ro- 
ferring  to  his  letter  (l-i^iii?)  I  see  that  ha  gives  it  as 
I'OOM:  bis  answer  is  therefore  corract  to  four  plnoes 
of  decimals. 

Manchester,  Augnst  31.  B.  Biley. 


fellow,  nho  lost  hi 
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[33158.]  —Cupola.  — To  J.  C- 
"  Treatise  on  Heat,"  p^re  32.  yon  will  bnO,  oecond' 
ing  to  Dalong,  carbon  hurnins'  to  carbonic  aoid 
develops  Ili.OOU  beat  nnits,  Despreti  gives  11,010, 
and  Favre  and  Silhcrmanu  say  corbonio  acid  Iron: 
wood  gives  11,M1  Ipage  7).  The  latent  heat  of 
liqaefactjon  of  cast  iron  is  2330  (Clement),  page  2, 
The  specific  beat  of  cost  iron  ia  ■12lie<  (Kegnault), 
'   '  -■■  ■■         '■'        loiot  is  2.190-  Fahr.  (M, 

the  ordinary  tenperatare 
0[  cast  iron  atou'.  we  will  require  (3,190  —  50)  k 
-123  ^  2B3'22  nnita  of  heat  to  raise  lib.  to  its 
melting  point,  and  2n.t'23  +  233  0  ^  498  22  the  total 
amount  of  heat  to  melt  lib.  This  result  is  higbei 
than  that  given  in  luy  letter  (No.  095],  in  consequence 
of  a  very  stnpid  error  in  my  last  colcalation.  Una 
ton  of  iron  requires  ^ll*^-**"^-  =  101 'Sl^.  »' 
coke.  This  brings  the  theoretical  coaeamption  nearer 
to  the  actual,  or  10  7  instead  of  U.  I  am  doubtful 
that  this  is  qnite  the  truth  for  the  following  muons  : 
In  tbe  first  plsce,  I  have  selected  the  lowest  heating 
of  earbon,  12,906,  against  11,010.  I  am  also 
lore  the  coke  I  use  contains,  by  analysis. 
00  per  cent,  of  carbon.  With  these  data  wa  have-- 
ly,  or  a  margin  of  SUV 


itine  at  i°  C, ;  the  liqaid  remaining  being  nfady 
ItireoHve.  An  intensting  paper— I  think  inA'alun, 
11  few  weeks  ago  —  described  experiments  proriat 
that  when  the  earth  wsa  cooling,  the  aoIidiSed  slaae 
ironld  float  on  the  molten  mass,  like  ice  on  watir,i— 
pLONi  Almoni. 

ra3I74.]-01ive  OU.—"  Gallium  "  is  not  likdjlo 
i;et  any  better  occonnt  of  olive  oil  than  that  eon. 
lained  in  the  work  he  mentions.  A  s  to  tbe  eiptnuui 
,iC  sabatonees  when  solidifying  be  will  God  this 
matter  veryfully  gone  into  in  Vol.  XXV..  pages  31S, 
.IU8.  3H3.  lie.  tVt,  «M,  and  402.  under  the  hatdlag 
■'  Cnriona  Property  of  Cold  Cast  Iron."— K.  P,  C. 

[33100.]  ^Balantnitaa.-The  cone  of  (he  be^udM 
is  composed  of  crystallise  carboBata  of  lime,  dls- 
tKwed  in  flbres  that  radiate  from  an  aeeentrte  siii 
to  the  eirenmference  of  tbe  belemnite.  The  odoar" 
nsembtiDg  bamt  hom—prodaced  on  burning  it 
irises  from  the  remains  of  homy  membranei  inter. 
l>osad  between  each  ancccasire  fibro-oJcareooa  eoae. 
~F.  C.  Hawks. 

[S3133.]-Battery  Carbon  Blooka  rO.*).-! 
I  am  not  aware  of  any  ww  of  joining  them  whra 
broken.  Qood  carbon  should  not  black  the  ha^ 
unless  very  slightly,  after  wiping  with  an  old  elsth. 
I  dnit  holes  in  my  carbon  to  cat  it,  niiiig  the  sane 
ilrill,  OS  it  takes  tha  sharpnen  ont  of  them.  TUa  is 
-.be  best  way  that  I  have  yet  triad.  I  waste  bow 
uws  made  oat  of  old  iiTrtbe'bladea— each  as  oaaotry 
blaoksmitha  nsa— would  do  F— Ploki  Atjtom. 

I38eOL]-ApUdM-Hon«7  Dbw.-IIw  difler- 
anea  between  "G,  J.  H."  (p.KI7)aDdmTaelf  apoean 
to  amount  only  to  a  rerhal  misandentandiiig.  Uiaa. 
KobinaoD  (p.  483)  asks  tbe  caosa  of  tba  "  aneka  e( 
ivhite."  In  By  answer  (p.  Md)  I  say,  "Thoyaie 
oaoasdby  a  species  of  aphis."  Parhapi  I  waaast 
qaite  eiiitieit  anough ;  bat  if  I  erred  it  waa  m  gosd 
gompany,  tor  I  find  that  the  Bev.  J.  O.  Woo*,  b 
his  oharmtic  "  Natural  HisUry  "  (VoL  ni..p.tW 
writes  as  follows  1—"  The  white  cottonj  aahshaes 
thatlafoniid  npontrunkiof  applatraBi,BadiapaIa• 
[arly  sailed  the  apija  blight,  u  pradBcad  bjoosaf 
the  aphidea  called  popBlarly  tha  Amerieu  blight, 
and  known  lonatunliats under  ths  titk  of  Laduaa 


othen   Schiiooeora    lannglBOM, 


Hyao: 


•r  dew,  Cbas.  BoltD- 


»d'S'at* 

a  honey  00  to  leavas,  Ac    Fat- 

lear  the  window  aome  Isbtss  ef 

:t  might  deposit  thsdsw 


and  (page 
J'onillet). 


sphidea,  who  drop  t 
upa  there  is  a  trsa 
whieh  touch  it,  or  I 

andflyaira*.    Thei .,      „ 

of  the  aphidea  and  their  relations  to  aots  io  IiOob 
Fignier's  "  Insect  World,"  but  it  is  too  long  la 
quote  here.  However,  it  is  cgnita  tme  that  tba  sals 
not  only  keep  the  aphides  in  confinoment  for  ths 
sake  of  their  dew,  but  aetoally  milk  them  whathty 
require  a  supply.— B.  F.  G. 
[33518.1— Multlplloatloa.-Tiioori^nal  qiwysn 


It  I  01 


r  ths 


New  Telephone  Diaphragm,- Louis  Ollivier, 
ot  Elbonf,  bclixves  that  tha  fl.>t  fona  of  the  rereiv. 
isff  ^pbragin  interferes  with  tho  proper  reproduc. 
Ucnof  thatocuKiiiii'rti.  Ibis  timbre  is  produced  by 
tho  tnore  or  Iras  complete  bleuiliag  of  different  har- 
monics, irplmlioltz,  by  the  aid  of  his  reBonators, 
has  been  able  to  isolate,  succassivcly,  tho  funda- 
mental lone  and  the  different  bariuonics.  After 
having  thuxiuulysed  tho  rounds,  bo  has  ri'com' 
them  by  sjnthesia.  In  order  to  have  a  diaphragm 
which  may  vibrate  in  unison  with  vorious  barni< 
Ullivicr  umr  a  concave  plats  of  varying  thick  .  , 
lome  reaf«ets,  tbe  tyapannm  of  tha 


i.mo  X  '90 


nt  if. 


Snite  posaible,  all  the  carbon  is  a 
len  some  ot  it  may  psos  off  as  Ci 
wonid  have  a  very  prodigal  source 


1  CO  will  only  give  01 , —  . 

ma  be  Been  that  every  care  ahonld  he  taken  m 
rovent  the  formation  of  CO,  by  not  putting  on  too 
inob  coke  at  each  oborgB.  It  is  also  quite  posaihis 
lat  you  may  be  using  too  much  ooke  at  eaob, 
large,  althongb  I  am  aware  that  yoa  cannot  do  so 
ell  with  a  small  cnpola,  yet  yon  may  easily  be 
nsting  fuel  and  losing  time  by  burning  it  to  bo 
nrposo.  Yon  do  not  say  what  proportion  of  coke 
nd  metal  yon  charge  your  cupola  with.  I  think  If 
.  on  were  to  try  tha  following  yoa  would  rednoa  yonr 
coko  consumptien :— Begin  by  filling  up  to  about 
'  ova  tbe  tuyeres;  then  put  on  12awt.  of  metal. 


who.  becanse  the  symbol  k  is  not  clear  ■nongh, 
chooaas  ths  word  "  M  "  to  supply  ita  meaaiag,  Mo 
very  oorreotly  saya  that  4  handa  of  G  fingers  •  SO 
,  fingers  (but  in  this  case  the  of  aignifiea  "each  eon- 
I  toining"),  and  from  thia  he  dadoees  tttat  "  S.D.K." 
aan  speak  of  3  applee  k  3  oran^,  which  moat, 
aeoording  to  "  Idem  s  "  dsmonatration,  moanfl^vlas 
of  8  oraagea,  and  what  that  meant  I  am  sara  I  eanaet 
nnderstaad.  Tha  act  of  mnltiplieatiaB  ia  the  makiK 
of  anithing  gieatar  in  qnantitr  or  azlent,  aao, 
therefore,  yon  eaanotmnltiplyS  applea  by  Soiaagti, 
or  S  oraBfSt  by  3  applea,  for  ndthar  tha  nnmhaiM' 
the  liie  M  either  M^lea  or  orangvi  can  be  altandtr 


after  wl    .    , 
portions  alternatfll' 


tbe  n 


il  yon  w 


Continue  the  pn 
ly  till  yon  get  on  the  whole  of^th 
You  will  then  bo  melting  metal  a 


... hundrnd.    There  : 

not  lik"  to  see  in  yourcupola  ;  you  have  two  tuyeres, 
each  being  Oin-  in  diameter.  Your  cnpola  would 
work  very  much  bettfr  by  having  anairbeltpa'siuB 
round  tho  cupola,  sod  two  rows  of  tuyeres,  4  in  each 
row.  one  ab6ve  tbe  other,  placed  lig-ug  fashioo. 
similar  to  Ireland's  cupola.  Of  courao  yon  would 
not  need  them  more  tlian  Sin.  aquoro.  I  used  to 
have  my  cnpolas  lined  similarly  to  yoan,  bat  gave 
it  up  long  ago,  and  now  line  them  quito  cylindricaL 
'  '     t>e  botbenid  with  tbe  charge  banging  or 


»lIoldin| 


n  tbe  fur 


"  JO- 


lingi _. 

your  cupola  and  make  it  parallel  and  4iin.  diameter, 
then  with  ISoa.  blast  yon  would  be  able  to  melt 
abont  S  tons  aa  boor.  I  do  this  fnqnsntly,  ths 
Miinff  in  in(«  bting  ecnaidsiabla.— CDP01.A. 


ibUit^  to  nis  them ;  but  it  is  nsslaoa  for  a  mas 
knowing  classics  and  nothing  of  saienco  to  sntsr.— 

[S3573.j-aaahoIder.— Water  is  tha  best  seal  for 
ths  two  holders ;  but  psrhsps  yon  mean  what  is  bsst 
to  join  the  malvial  of  which  holdora  are  mads ;  if 
so,  perhaps  yon  will  gat  an  answer  whsn  job  say 
what  yon  do  mean.— T.  J.  M. 
i  [S3587.J-atoal, -Firth's,  ot  Sheffield;  bnt there 
'  is  00  correct  answer  to  the  question,  as  there  ara 
I  several  makers  of  the  very  best  stuff,  I  saw  a  reply 
'  reoontly  about  "  shotting  "  oast  stosl.— Eboh. 

[33623,]— Dido.-I  am  afrwd  I  oasnot  bclpyeor 
correspondent  mnch.  A  carrfnl  aoaroh  io  aevrra! 
I  raferenoe  Bibles  and  a  number  of  other  books  has 
'  given  ma  natbing  bnt  dates.  Ahab  commenced  to 
reign,  according  to  Uuher.  B.o.  BIS;  according  to 
Creswell,  B.C.  BIT;  aecordiBg  to  Hales.  B.C.  VS\. 
Ethbaal's  father  I  have  not  found,  nor  indaad  any 
of  his  relallons-  Dido  waa  the  danghter  of  Belni. 
tbe  son  <^  Pbeenix,  the  sou  of  Agenor,  the  son  ef 
Neptune.  Dido  left  Fhienicia  in  about  a.c.  S53— that 
ia,  30  to  22  years  before  Ahat/s  aeceoaion,— lUx 

CuAND  Bis  WAS. 

[33i]2e.l-Boat  Bolldlnc.— "  W.  A  R."  nasd  n»t 
[fear  tba  weight  of  white  isad  in  bis  boat  il  eon- 
I  atmotad  on  the  "  bread  and  butter"  plw,  and  ha  eao 

use  tai  or  pitch  if  the  extra  axpaosa  is  objectioBaUe. 

It  li,  of  cODtia,  possible  to  hnild  a  tight  boat  in 
1  many  ways,  but  these  roqnire  an  exoellenoa  of  work- 
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manship  not  often  poasosRed  by  am&tetirB.  A 
Btondinir  Ing-sail— thnt  is,  a  Inpr  with  tho  tack  madr 
fast  to  the  foot  of  tho  inaat— is  the  nimplent  and 
handiest  form  of  sail  for  a  small  boat,  and  if  th(t 
single  baljard  bo  rovo  thronfirh  a  blo<'.k  at  tho  foul 
of  the  mast  and  Ird  uf t,  tho  safest  for  a  boat  mann^^'d 
by  a  Mntrlo  per;<on,  as  iu  a  sanall  the  sail  nan  Y>e  Itt 
ffo  with  one  hand  while  the  helm  is  put  down  with 
the  other.  Also  a  stindinfr  Inpr,  if  the  fore  and  nf  tcr 
leaches  are  parallel,  has  more  cloth  in  the  head  than 
any  other  sail,  and  for  pailinflr  in  a  cnnal.  where  if 
the  banks  are  never  so  low,  they  skreen  oil  a  ^rea* 
deal  of  wind.  A  foot  of  area  of  sail  aloft  is  worth 
two  or  three  low  down.  Two  frames  or  tomplatps 
flrive  a  lartro  nnobstrncte^  central  comimitmcnt,  and 
more  are  not  wanted  for  strength.  Ccntrc*boards 
are  annenally  pivoted  at  tho  lower  forward  corner. 
bnt  where  the  centre-board  is  likely  to  be  fouh-d 
with  weeds  and  mud  it  wonld  be  hotter  to  pivot  if 
on  a  pin  or  bolt  pcisflin^ir  throuffh  tlio  top  cdire  of 
GAsinflT  and  top  fore  corner  of  contrc-bonrd,  so  tbiit 
this  last  can  bo  lift«*d  ont  and  examined  while  nQout. 
A  fiat-bottomed  boat  must  have  a  kr^^e  radder.  the 
lower  edsfe  of  which  bhonld  come  three  or  four 
inches  below  the  stern- iH>st,  so  as  to  be  acted  upon 
by  the  solid  water,  and  not  tho  eddy  which  follows 
iu  the  boat's  wake.  If  the  rudder  ii>  fitted  with  cjof 
aa  well  as  the  stern -iiost,  and  a  loner  rod  is  passrd 
titironirh  both  sots  of  eyes,  the  rudder  if  touchiiipr  thr 
trroand  will  rise  without  becomingr  unshipped.— 
GiarcBACK. 

r33681.]— Objeot-glnss  of  Telescope. —From 
"  Wallabv*s  *»  question  the  donblo  convex  glaps  is 
missinflT  from  object  fflass  of  his  toloecope.  I  am 
afraid  he  can  only  put  it  right  by  a  new  object-glass. 

—ASTKONOXEB. 

r53891.]— Cidep.— The  best  time  ter  buy  cidor  is 
abont  November,  after  it  has  fermented  and  been 
properly  racked  ;  you  will  then  have  it  sweet,  and  in 
a  fit  slate  for  either  drinking  or  bottling.  Should  a 
portion  of  the  cask  be  bottled  the  remainder  fkhouhl 
not  be  allowed  to  st.nnd  long,  or  it  may  become  tart 
from  the  air  getting  to  it.  In  bottliiig  a  small  pir>r*c 
of  tngar  candy  should  Ix)  put  in  each  bottle.  The 
ooxlu  aboald  no  tied  down,  and  it  should  stand  for  a 
month  ;  yon  will  then  have  it  sparkle,  and  be  almost 
equal  to  charapagno.  The  price  is  sixpence  to  ten- 
mnoe  per  gallon  in  buyer's  cask.— Cidbb  Maker, 
Aonbary. 

[3371S.1— Mechanical  Stoker.— The  best  roecha- 
■iod  stoker  that  I  know  of  is  one  patented  not 
lonff  ago.  It  is  ver^  simple  in  construction,  and  can 
be  fitted  to  any  boiler  without  holes  having  to  be 
drilled  in  the  face,  which  I  believe  has  to  be  done  in 
imttinfr  up  all  other  *'  stokers."  Slack  can  be  userl 
m  it  with  equally  good  results  as  round  coal,  and 
will  produce  more  steam  when  the  stoker  is  useil  than 
round  coal  will  with  hand  stoking.  The  feed  can  be 
regulated  with  great  accnracy,  and  the  coal  is  diKtri- 
bated  evenly  over  the  furnace  bed.  This  stoker 
rvqnires  very  little  repair,  and  the  prime  cost  of  it 
is  moderate.— W.  A.  C. 

[.S3729.]— Naviget  Anticyram.— I  never  like  to 
answer  a  question  unless  lean  do  so  completely,  and 
want  of  time  has  prevented  my  sending  this  until 
now.  I  was  in  hopes  when  I  saw  the  current  uuiuber 
of  the  English  Mechanic  that  my  trouble  and 
postage  stamp  would  have  been  saved  ;  but  not  one  of 
the  three  answers  is  "  good  enough  "  for  the  readers 
of  "onrs."  Therefore,  I  will  try  and  let  in  a  little 
more  light.  "  Navigci  Anticyram  "  is  a  taunt  fre- 
quently used  in  argument  by  some  classic  Latinists 
to  an  opponent,  the  English  eciuivalent  being  **  Go 
to  Bedlam  and  get  your  head  sliavod.**  It  is  far 
worse  than  either  *'  Go  to  Bath,*'  or ''  Go  to  Putney," 
and  it  arose  in  this  way.  There  were,  as  has  been 
stated,  two  Anticyras,  both  celebrated  for  the  growth 
of  hellebore,  but  one  much  more  than  the  other.  This 

elant,  hellebore  (iAAi/3«p«r),  is  divided  into  several 
inds,  bnt  more  distinctly  into  two.  That  known  as 
the  *^ Black  Hellebore*'^  is  the  most  remarkable, 
being  an  acrid  poison  of  a  most  dangerous  character. 
It  grows  in  broken  mountainous  ground  in  Greece 
ana  the  Levant,  and  is  now  called  tcarjilie.  Tho 
ancient  Greek  physicians  used  it  as  a  cure  for  mania, 
epilepa^,  and  dropsy;  and  it  was  also  a  great 
favounte  with  the  secret  poisoners  in  the  days  when 
analysing  the  contents  of  stomaehs  was  not  so  well 
understood  as  at  present.  Some  think  that  it  is  tho 
same  agent  as  that  which  made  a  ghost  of  Uamlet's 
father  :— 

'*  Sleeping  within  mine  orchard. 
My  custom  always  in  the  afternoon. 
Upon  my  secure  nour  thy  uncle  stole. 
With  juice  of  cursed  hebcnon,  in  a  phial. 
And  in  the  porches  of  mine  ears  did  pour 
The  leperous  distilnicnt ;  whose  effect 
Holds  such  an  enmity  with  blood  of  man 
That,  swift  as  quicksilver,  it  courses  through 
The  natural  gates  and  alleys  of  the  body ; 
And,  with  a  sudden  vigour,  it  doth  posset 
And  curd,  like  aigre  droppings  into  milk, 
The  thin  and  wholesome  blood.'* 
The  Anticyra  of  the  proverb  was  situated  at  tho 
mouth  of  the  river  Sperchius,  not  far  from  the  defiles 
of  tho  classic   Thermopylm,  where  the   immortal 
liconidas  and  his  three  hundred  heroes  nobly  died  in 
defending  the  passage  against  Xerxes  and  his  enor- 
mous army,  in  b.c.  480.    This  is  the  Anticyra  where 
the  genuine  hellebore  was  said  to  be  grown.    And 
now  about  the  proverb,  *'  Naviget  Anticyram,"  as 
recommended  to  people  who  were  going  mad.    It  is 
first  met  with  in  tho  second   book  of  lloraeo's 


*•  Sfitirop."  Tills  satire  is  tho  report  of  a  conversa- 
tion between  Horaro  and  one  Damasippns.  Tho 
hitter  worthy  had  been  in  his  ihty  a  **  mcrehunt- 
princ*}"  in  the  shipownin^'  int«»rest;  bnt,  not  eon- 
tent  with  Innng  rich,  he  tri^d  to  bo  rii-her.  Liko 
iiiiiuy  hnndrt'dn  of  his  grocdy  kiud  ho  fill  in  with 
sharp  "  promoters  *' — for  thorn  wcro  Fuch  boir.gs 
even  in  1)iop«*  remote  davs— and  lost  hi 4  nil.  Pamn- 
sippns  then  becanie  a  Stoin  philo!ioi)hor  and  a  di>«- 
oipleof  Zono.  In  tl:i<!  system  of  ethics  virtue  nnd 
tomiK?rsinco  were  looked  npon  ns  the  solo  b.i«"fl  of 
the  happiness  of  ninn.  It  will  now  ho  niidcrstnoil 
why  the  poet  and  tho  philosopher  shoiiM  have  acon- 
vers.it ion  that  was  thon<7ht  bj'  the  former  worth 
reporting.  A  conversation  th^y  aeeordingly  had; 
and  Damnnippus  proved  the  p.irndox  of  the  Stoic 
philosophy  that  most  men  are  nctn.'illy  mad  ! 

*'  Insiinit  votoroH  statnas  Damnsippnsoniondo : 
Int-f'-yor  ost  HipntisDnmnsippi  creditor!'" 
*' Damnsippus   i-i  a    nindmnn  for  hnyina-  all  tho-^p 
statnos ;  but  is  l).-;ma.-tirpns  a  creditor  to  his  senses  ?" 
Aprain : 
"  I  )iin<ja  est  h«llehori  mnlto  pars  maxima  avarii ! 

NoHfio  RTi  Anticyram  ratio  illis  dostinat  omnoin." 
"  I»y  far  the  lar^^'cst  portion  of  hellobor«»  is  to  he  j?iven 
to  tho  covetous.  I  know  not  wii<-lh<>r  reason  dors 
consign  all  Antieyra  for  th'»ir  n.^o.*'  Tho  dennn- 
n'ntion  of  greed  is  one  of  the  ohjeet.i  of  tlie  '*  Satiro," 
which  is  a  very  lengthy  one.  containing  no  fewer 
thfin  ihrou  hundred  and  twenty-fivn  Lntin  verses  or 
lini'."*,  ns  wo  would  enll  thom  in  Knglish.  The 
covetons  mnn  is  pnt  down  both  ns  n  tool  and  a  ma'l- 
man.  He  i«i  culled  a  pitient.  and  the  physician  is 
doaling  with  him.  and  it  is  t.^;oro  where  tho  text  of 
iho  provorh  is  first  fonnd.  Even  a  man  who  is  not 
eovetons  is  not  immediately  to  ho  deemed  sound. 
Tie  niiiy  \viint  to  pet  out  of  bed,  hut  Cpatema.  the 
doctor,  will  not  let  him,  because  dl^^euso  exists  within 
him. 
"  Non  est  per  jams,  neqno  sorrlidiis :  immolot  iitqais 

ITioporcnm  Laribus:  vemni  a!ubitiosn'«etuud:ix. 

Navicret   Anticyram.     Quid   cnim   diffort,  bam- 
throno 

Dones  qnioqnid  habes.an  nnnqnam  ntaro  paratis  ?*' 
**  iSiieh  a  man  is  not  porjnrcd,  nor  sordid;  let  him 
saerifico  a  porker  to  his  propitions  household 
gods;  but  ho  is  nmhitious  and  daring.  Lr>t  him 
m like  a  voyage  to  Anticyra.  For  what  is  tho  diff'^r- 
encc  whether  yon  squander  whatever  you  have  npon 
an  abyss,  or  mako  no  use  of  your  property  r"  So 
mueh  for  "Navigut  Anticyram."  Tho  household 
(rods  were  the  sons  of  the  goddess  of  madness,  whose 
animal  in  sacrifiuo  was  a  pig.— Stylus. 

r:{375kl— Map  of  Bngliah  Canals.  —  Before 
"Faber"  adopts  **  Gimorack's  "  recommendation, 
on  p.  610,  to  make  his  way  to  the  south  coast,  vii\ 
Wey  and  Aran  canal,  he  had  better  ascertain  that  it 
is  still  navigable.  It  was  not  so  some  time  since, 
and  I  do  not  think  that  it  is  so  now.  There  is.  as 
far  as  I  know,  no  inland  navigation  connecting 
cither  Portsmouth  or  Southampton  with  tho  Thames. 
— Kesikx. 


[3:1757.]— Driving  Lathe  by  Wind.— Impossi- 
ble ;  if  such  a  motivo  power  could  bo  obtained  from 
tho  wind  every  lathe  worker  would  bo  glad  of  it. 
Now,  if  yon  fcol  inclined  to  erect  an  .inomometcr 
with  cups,  al)out  12in.  diameter,  on  arms  2ft.  lou'r. 
conuoctcl  by  an  endless  screw  to  a  train  of  wheels, 
with  a  weight  some  2cwt..  then  you  may  drive  yonr 
Irttho  at  any  time,  and  at  any  speed.  Bnt  tho 
cost  of  plant  to  do  this  would  bo  sufficient  to  pnr. 
ohaso  two  or  three  steam  engines  and  boilers, — W. 
J.  Lancahtkr. 

[.To7oO."I— Leolanche  Cclle.— Tako  out  the  car- 
bons and  maiiganeso.  and  well  clean  tho  carbons, 
then  re-pack,  and  put  new  connecting  wire  or  phitc, 
and  ru-chiirge.  when  the  cells  will  go  ricrht  again. 
Don't  waste  them  :  they  ought  to  wear  until  there 
is  nothing  hardly  left.— W.  J.  Lancaster. 

[;i:i760.]— Dull  Black  Bronze  on  Opera  Olase. 
— About  tho  best  bronr.e  to  stand  without  lacquering 
is  the  platinum  bronze.  Full  directions  how  to  use 
this  bronzQ  have  been  given  over  and  over  again. 
Nitrato  of  silver,  btrong  solution,  makes  a  good 
bronze  when  applied  to  the  metal  iu  a  warm  state. — 
W.  J.  Lancastki:. 

r:^7(!0.]— Doll  Black  Bronze  on  Opera  Olasaes. 
— I  have  got  a  good  bronze  by  dipping  repeatedly  in 
sulphate  of  potash.  Take  1  part  of  crude  sulpliur 
or  stick  brimstone  by  weight  to  3  parts  of  American 
potash  in  powder,  and  well  mix ;  put  into  an  iron 
ladle,  and  place  upon  the  firo,  and  well  roast  it, 
keeping  it  well  stirred.  It  will  become  a  reddish-grey 
coke-like  substance.  This  is  what  the  old  chemists 
called  liver  of  sulphur.  Put  Ub.  of  this  in  one  quart 
of  boiling  water,  and  when  (lirsolved  pour  off  and 
bottle  for  use.  This  you  may  uso  as  it  is,  or  tuku 
1  part  to  2  parts  of  boLIe(\  water.  Tho  articles  must 
be  well  cleaned  after  pickling,  and  dipped  in  and 
hung  up  until  the  desired  ctlonr  is  got,  then  well 
hrnshed,  and  lacquered  with  thin  lacquer. — Jack  or 
All  Trades. 

[33765.1— Photographing  Instruments.  —  To 
Mr.  Lanoasti:r.— l^'rom  the  fact  that  such  work  ns 
you  wish  to  do  is  doiiu  every  day  it  would  he  a  pity 
for  you  not  to  continue  your  efforts.  In  the  first 
place  the  ',  plate  lens  is  ubcless  for  the  purpose  ;  you 
cauuot  got  any  depth  of  focus  with  it,  and  although 
you  may  n)ako  shift  with  it  by  using  a  centre  lens 
and  a  snioU  diaphragm,  still  it  will  bo  proforahlo  to 
at  once  ohtnin  a  good  triplet.  One  of  Ross's  may  bo 
obtained  second-hand,  and  with  this  and  a  hollows 
camera  yon  can  copy  from  a  large  or  smaW  oV^yc^,  vcl 


all  cases  obtaining  well-defined  lines  from  front  to 
back.  The  exposure  is  rather  long,  but  tho  results 
uro  perfect.- W.  J.  L.v.NC aster. 

[:^70it.  I— Spectacles.— Spctacles  of  the  kind 
you  mention  have  never  become  a  trade  article, 
neithiT  are  thfy  likely  to,  the  objection  to  their  use 
iK'ing  far  greater  tlsan  the  points  in  thi:ir  favour.  X 
h'ive  mado  Pi)ectncli»s  with  a  mirror  iu  one  eye  to  see 
siiliw.^ys,  hnt  briva  never  mado  them  liko  De  la 
Court's.- W.  J.  Lanc'Astkb. 

[:';l^7i'A^  —  Chemistpy.  —  Spedflo  Oravity.— I 
nnpposo  you  know  wliat  is  meant  by  the  niolocnlo 
of  a  gr.s  occnpyin:r  two  volumes.  If  then  you  divide 
tho  molecular  w*^ight  of  the  gas  by  tlie  number  of 
volumes  it  occupi:  b,  you  get  the  sp.  gr.  referred  to 
hydroj^ou.  Divide  this  by  1-1'4,  and  you  havo  tho 
sp.  gr.  rcft'rred  to  air.  Yonv  own  formula  gives  tho 
same  result.  All  c)iemir;al  works  show  you  the 
■p.  gr.  of  a  gas  when  II  -  1,  and  by  dividing  by 
1  i'%  you   get  tho  sp.  gr.  when  air   =  1.— Ploni 

[:W7r.8  ]  -Chemistry— Spec!  fio  Or nvity .  —  To 
J.  H.  L^^WNKV.— Vou  are  right— and  yet  not  right, 
a:«  I  will  expluin.     It  is  quite  correct  to  say  that 

----  =  s.g.,  but  yon  must,  of  course,  understand 
It  It 

th.it  I  =  weight  in  crithsof  given  gas  per  hVr«?— and 

this  you  omit  to  state.    To  provo  the  result,  reason 

UM  follows :— .•.  1  litre  of  hydrogen  =  1  crith  ;  .*.  1 

litivof  air  =  fl  x  U'lT)  =  U47  criths.     Now,  tho 

known  s.jr.  of  oxygen  (by  actual  experiment)    = 

riU-Sfi:?;  then,  by  adopting  your  proiH)sed  method, 

we  get  this  reitult :— .*.  1  litre  of  air  =  14*47  criths, 

1 R 

and  .*.  1  litre  of  oxygen   =    10  criths;   .'.         -- 
I  14*47 

(  =        , )  =  1*10:>73  (tho  H.g.  of  oxygon),  and  this 

V       ill// 

accords  closely  with  tho  known  s.g.  of  that  gas. 
Vou  should,  however,  assume  that  **  1  litre  of  air  = 
14-47."  in  lieu  of  "  1V4  criths."  We  always  compare 
'••inalhulksin  the  dotormination  of  specific  gravities. 
-Douglas  Scoffkun,  St.  John's  Wood. 

[:w7iW.}— Chemistry- Bpeoiflo  Gravity.— Tho 
method  is  correct,  but  it  is  much  better  to  multiply 
weight  of  hydrogen  by  weight  of  gas— thus,  1  litre 
of  hydrogen  =  1  crith, and  1  crith  »  0*0800  grammes. 
Ilence,  the  weight  of  litro  of  oxygen  mav  be  found 
by  multiplying  the  weight  of  1  litre  of  H.  by  10,  for 
the  atomic  weight  of  O.  is  10,  therefore  1  litre  of  O. 
s  10  X  00806.  or  1*4330  grammes.  The  same  mlo 
holds  good  with  the  other  gases.— W.  J."  Lancab- 

TKR. 

[33769.]— Bore  Skin  from  Bhaving.— What  soap 
do  you  use  ?  Got  a  tablet  of  white  curd  and  scrape 
it,  or  cut  it  up  into  very  fine  shavings,  and  rub  it 
up  with  just  enough  water  to  wet  it.  Now  take  ioz- 
honey  and  a  tablespoonf  ul  of  best  olive  oil,  and  well 
mix,  letting  it  stand  a  day  or  two,  stirring  it  now 
and  then.  Take  some  of  this,  and  press  into  your 
Ik>x  for  shaving,  and  I  think  you  will  find  that  you 
will  crct  over  your  unpleasantness,  and  say  for  oace 
you  have  had  a  pleasant  shave.  You  can  pcrfumo 
this  with  camphor,  roses,  lavender,  lemon,  bergamot, 
or  anything  yon  like.- Jack  ok  AllTiut)K8. 

[33771.]— Black  Dye  for  Leather.- This  will 
depend  a  great  deal  upon  what  tannage,  which 
leather,  ^c.  Some  use  first,  a  weak  wash  of  soda, 
some  potash,  followed  up  by  one  of  urine.  In 
chamois  and  buckskin  a  decoction  of  older  bark  is 
used,  but  not  for  ordinary  leathers;  after  with 
gull  and  copperas  or  snlphato  of  iron  or  acetate  of 
iron,  and  sometimes  logwood.  Tho  latter  I  havo 
found  best  made  of  good  clean  ui^no  ^Ib.  good 
gall  (well -broken),  :',lb.  logwood,  3oz.  sulphate  of 
iron,  will  mako  about  2  gallons.  This  is  for  all 
grain  goods,  bnt  for  kips,  calf's,  &c.,  size  and  lamp- 
black.—Jack  OF  All  Trades. 

[33771.]- Black  Dye  for  Iieather.— Take  half 
a  gallon  of  vinegar,  ^Ib.  of  dnr  lampblack,  and  31b. 
of  iron  rust,  sifted.  Mix,  and  let  stand  for  a  week. 
Lay  three  coats  of  this  on  hot,  and  then  rub  with 
linseed  oil,  and  yon  will  have  a  fine  deep  black.— 
F.  C.  Hawks. 

r:)3772.]— Letters  on  Tombstone.— Yon  can 
paint  it  with  bhick  sealing-wax  dissolved  in  spirits 
of  wino ;  or  ivory  black  and  copal  varnish  ;  or  ivory 
)>]ack  and  black  japan  varnish ;  or  ivory  black  and 
Brunswick  black.  Tho  first  is  best  for  marble.  To 
polish  it,  it  will  want  rubbing  down  with  York  or 
Dover,  and  polishing  with  putty  powder  or  oxide  of 
tin.— Jack  of  All  Tirades. 

[33773.]— Oravatt's  Level.- To  restore  "  spider 
lines "  I  should  advise  '*  Daleth  "  to  proceed  as 
follows :— Tako  a  common  hair*pin,  bond  it  until 


thoend.s  are  about  U in.  apart,  then  select  a  clean 
and  fine  spider's  web ;  fasten  the  web  to  the  pin,  and 
wind  oiwnly  around  (y*.  vii  '*J«j»\rV\>  '<^iv3^!QS^ci  ^t^v*S^ 
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it  witS  th/?Ji^^  of  it^^  «^  «ti«t  it  i.  perfectlj 
dam  and  f™  from  blotohei.  Ornr  the  Bot»  for  the 
rertption  ot  the  web  pUoe  »iiie  glotiBom  «nb»tanca, 
then  hold  the  hiirpio  oontuoinit  the  ijiider  •  web 
■cnui  the»  «i«r!«.  and  prsa*  the  web  into  thorn. 
After  haTing  made  good  the  three  lioee.  earefnlly 
adinit  loar  IfTel  for  eollimation  by  the  ordiniiry 
Bjit™.-W.W.E. 

[33773.1— Oravfttfa  LbtoI.— If  "Daleth"  will 
lake  ont  the  eTepi«H  of  hie  laTal  ha  will  tee  Conr 
nratehe>  on  the  aidee  of  the  tub*,  to  which  he  mnst 
fit  the  hairs  exactly,  and  he  will  find  the  adjoatment 
to  be  correct.— ADtl  DonoLAS. 

—The  onlj  thinir  oontained 
'  "  '  ia  air,  and  the 
!>!■  moat  likely 
tbe  eSet  of  the  leat  acting  on  the  flni  ued  in 
BiakiDK  the  joint.— Adte  Douqi^b. 

[3S77T.1— Ball-Tap,- The  ipitting  and  ipintter- 
ing  whieh  tronbla*  "  lynoramna  "  i»  tbe  eipannion 
of  air  open  the  application  of  heat— ».«.,  the  copper 
bit.— Jacx  of  All  Tbadis. 

[33779.]- MlniatnTS  ColL— Don't  n»e  a  con- 
deniCT  with  the  mil-  it  will  reader  the  coil  ™tbar  a 
dangeroiu  weapon.  As  cella  nothine  will  beat  the 
ehloride  ot  ailver  cells  ;  yon  sfaontd  hare  a  oonpla  of 
them  in  ebonite  eases,  and  hare  thorn  in  a  amall  boi. 
la  that  the  coil  ma;  be  carried  with  them  m  a  small 
oompasa. — W.  J.  IIiscasteb. 

g  1788. ]— Level  Tubea,— Yon  cannot  mend  the 
;  it  will  aaTa  much  tronbla  sod 

fetanewone,andfitinto''     

tobes  pre  drawn  at  th ■" 

tiia  spirit  pnt  in,  and 
tiie  tpirits  will  — ' 


rsSBll.]— ChargltiK  and  Dnwlnf  QaiBatorta. 
'Thereareseienklmethodaat  dnwingaudefaarginit 
Tolorts  by  ma^nery,  but  nnne  of  them  are  lailabls 
tor  small  norks  ;  Ihey  require  power  to  driTO  them, 
uid  take  np  a  large  space  in  front  of  the  benehea 
for  working.  A  deacription  wonld  take  np  more 
>pace  than  oar  ;iood.natared  Editor  can  apnis  ;  but 
/yon  refer  to  King's  '■  Treatiia  on  the  Manafao; 


ae  frame.    The  ordinary 

. !o  aloPK  thin  piece,  then 

^e  bottom  of  the  tube  fnaed, 

t  take  fire  then.— W.  J.  L*N- 


the  metallic  auifaoe.— F.  C.  Hawkb. 

rs.'iSli.'— Bucket    Lift.— In   all    probability  tic 

cBTi^taTi  chnin  was  not  of  safficient  strrogth  for  ttt 
wciglit  rniniTfld  to  be  lifted.  So  long  its  tbe  rodi 
anrl  >ini'k"t  T«maiaed  immersed  in  the  wsttr  D» 
iitMiiTi  nv>ulil  not  be  pereeived.  and  the  eham  mU 
roniLiiii  iu'nft.  When  they  were  withdrawn  tbn 
vi-aalrlb"  untiling  bnt  the  chain  to  rteeiTc  the  adfi. 
tioiLiilKdeiitthrowanponit,andaBacon»ei]nec!it( 
'  ~    the  waiKbt  the  diain  nold 


and  deacripti j 

Lppearance.    There  ia  no  aobatanoe,  that  I 
know  of,  for  deatroying  the  carbon  in  gas  retorta,    .^„  ,„,  .,,„.....,  ., 
"      .nbe  preyented  in  a  great  meaanrafrom  forming  ,  bf^jk  —  T.  E  J. 

laing  an   eibao.ter  to  relieTB    the   rotortj  of        rjgass.l-Hlaea  of  BookB.-No  eiad  meaam- 

■n^  pressure.    If  yonr  work,  are  -mall,  and  an    J^^i  be  giyen  of  aisee  of  Ijooks  when  bpul. 

.        aster  oannot  b.  o^  econom^ally,  yon  c.n     ™?'    to  the  trimming  in  binding,  *c  :  bnt.  p» 

reduce  the  pmimre  in  your  rolorta  by  reducing  the  |  ^i].'',p„kio^.  »  i2a,l.  may  be  distinguished  fm 

'he  hj-drsnhc  mwn,  washer,  and  "he""'  ^j,  8ro.%y  being  longer  in  proportion  to  width,  iil 

_.;.  charging  punfi^r.  lightly,  and  weighting    f4(„.'i,'2,o.tl/wide5  in  pr^^ii  to  brntthUas 

g»sho1der_^togive_only  sofficieot  presaure  to^Bupplj    „n  8™.,  as  well  as  being  muoh  larger.    Roima.i 

"  ■"    ;-ood  plan  would  be  to  tak«  a  sheet  of  paper— ant 

risper  if  nothing  slse  can  be  got — and  ent  to  iim 

iltTen  below,  and  tben  fold  into  8*0.  (S  leaTSa.  w  1( 

[«gCT).    M»rk 


.._       _    lymethodaia 

e  for  removing  the  carbon,  but  a  good  one 
lall  works,  where  single  retorts  are  used,  is 


iscfibM 


.officiant  length  to  resch  within  a  few  inche.  of  Iho    [?»rroyaraX  fe-^d  then  thw  «n  be  bji  U 


Dothpi 
to  fit  Ihi 
month  pie 


1  cap  on  th 
OT^,  and 


indei 


.be  aacemion  pipe  in  thi-n  n 
of  air  will  he  eatsbliBhed  tlirough  the  pip< 
the  CHrbon  in  its  pM sane  thro uah  therotorl 
.pea  by  the  ascension  pipe,  which  acta  i 
.     After  a  ti       ■ 


lonra   the  carbon   will  be 

, ,  ..  _, i  by  contraction  a.  to  he 

eniiJy  remoted  by  the  Diaal  acnrfing  bar. — J,  B. 
Warken. 

[33813.]- Maaafaature  of  Bulphi 


little  for  trimminr.    Qoarto  is,  of ._. 

-iie  of  8to.  ;  so  you  have  only  to  open  one  told  ot  jtu 
iiapor  and  there  you  h.T6  it.  Sot  if  yon  wi»h  iot 
DOS  apecially  for  ISmo.  take  another  abeet  and  IM 
into  12  laaTCS,  or  24  pagea— into  three  the  bng  «ij 
nt  the  paper  and  four  the  narrow  way.  ThauittK 
iiiintiag  abeeta  eommonly  in  oaa  are :  royal.  SiL 

iiy  20in, ;  demy.  a21in.  by  iriir   ■ '^-  ^ 

16in.;   ^at,  IPJin.  ■--  ""-   - 


,„,....    -.  ..   iheet  which  a  work  has  lata 

rmnted  on  ia  mostly  >tated~ai  cm.  Sro.  (crani. 

fcp.  4to.  (foolseap).  .lic.—tboagh  in  practice  abetti 

.t.uut.uu    double  the  aiis  are  moitir  used.     A  person  ase' k 

noment  i    |)ooka    or   printing  soon   gets    ■sctutoniad  to  tk 

to  adopt    rtrion.  tiiea. — C.  Lai 


^ Acfd,- 

rSSTOO.]- Wooden    v.    Iron   Teeth    in    Cog-    of  a  GloTpr  tower  ia  not  ot  any  p; 
■TOieelB.-ThB  adyaalage  is  that  they  laat  longer,    intact,  I  teal  that  I  cannot rtcomn 
and  BO  pay  first  cost,  which  i.  greater  than  that  ol    the  conrwyon  anggeat   bn 
'  on  teeth.- Ploni  AlmOBI.  of  our  readera  practically 

[33790,]-Woodon   v.   Iron  Teoth   to   Cog-    t^X'd  to'lrT'^Tou  thTi. 
w&eeI».-3ome  of  tbe  adTantagea  of  oog-whcela  are,  ,  ^t&   j  ? ,^„*'!?/J"'  ''"^  "  i  ---    "t— .sr  r  .  —T-ryii'     -  — 1_-  — rS."  "ii 

that  when  the  wood  coff.  wear  down  they  can  be  re-  '      "■  •*■  i-ancabteb.  ,  letter  B.    Thisia  called  the  aisnatiiTe.    On  p.  17 

pl^d  agVn   sld^e  Xd^l  be  as  giod  as  new,  I      l338U.]-Slt.ol  Bloves.-"  Hon,e»-ifa"  will  find  oocura  the  letter  C.    Thi.  ahows  that  pp.  I  to  H 

nndthei  make  scarcely  any  noise  whon  in  motion,    litlier  of  the  folloningrMiiiesa  gooii  one  for  keeping  inoluairo  form  one  sheet,  and  u  there  are  8  Itara. 

they  should  be  need  for  quick  motiona  only,  and  I  the  tender  bright  :-l.  After  it  hsa  bean  thnroughly  „r  16  pages,  we  call  it  B.o.   (ocUtoI.     Thefagcstf 

geared  into  matnl. teethed  pinions.     Iron  teeth  hare  i  cleaned  dint  it  over  well  with  unalacked  lima,  and  ihia  book  are  7iin.  by  *iiu.   but  three  other  oetan 

the  adTantaga  of  wooden  ones  in  alow  motion,  but    iPavB  it  till  -vftuled.     2.  Dissolve   iM-  camphor  in  relumes  which  1  have  at  hand  are  SJin.  by  Mm-. 

_L__,j  _..  v".  _..j  *pj       ip^  motiona,  aa  the  teeth     ilb.  of  hos  .i  krd,  take  off  tho  acnm.  and  mii  aa  j|id.  by  41in.,  and  ftjiu.  by  4in. ;  eo  that  thne  la  M 
),  and  the  wheel  become  uMleiB.  >  much  blarklcaii  ns  wilt  give  tlio   mixture  an  iron  >  ^ido  in  the  aiie.    Another  book  naazly  _^  aw 


but  no  donbt  there  are  aome  [B3836.]-8lBBe  ot  Booka.— The  siia  of  a  boot 

[\y  engsged  in  the  m.nnfao-  ,^„,^t  ^S  told  from  its  app«ent  eiM ;  bnt,  to  J«« 

from,  copper  pyrites  who  wiU  |,„^                  jg[[  j  uk,  fl,,  firat  book  that  wmei  Is 

the  information  you  require.  j,and-a™us's  "  Electrldtj -— and  at  Ioo^ot^l 


stumid  not  M  need  tor  q 


[S3TM.]- 


llanation  Wanted.— Friction  pro- 


-■nplanation  W 
and  Just  as  when 


,atmck|i=«;Pi«J°f^' 
togethar.  ao  does  the  sotion  of  the  grinding  a' 
npon  tba  picoe  of  Arkaniat.  or,  in  tact,  upon 
hard  miDeral,  produce  a  line  of  light    To  gii  _ 
pretty  effect  grind  a  piece   ot    tranaparent   rock 
cryatal. — W.  J.  Lahcabteb. 

^3800.]— Pure  White  riazlbls  HardEnameL 
—Ton  had  better  obtain  >omewliit«  enamel  ramish, 
bnt  I  know  only  one  hoase  where  yon  can  get  it  pale 
enoiigh.  I  don  t  mean  French  oil,  bnt  a  much  paler 
artide.  Mix  yonr  flake  whits  with  some  of  this,  and 
some  paper  Tarniah.  Try  rarioas  proportiona  tiU 
yon  obtain  the  nearest  approach  to  what  yon  require. 
Don't  try  what  yon  anggaati  yoa  won't  aucoeed. 
Thia  matter  troubles  the  braina  of  many  ramiib 
makera.  The  moat  likelr  thing  I  know  of  to  acent 
with  is  oil  of  lavender,  but  it  is  very  eipensiYe.- 
Danuie  Dinkont. 

[33801.]— IDlMCriDal.-AB  no  doubt  yon  have 
found,  a  momentai^  deflection  takes  place  when  the 
pieces  of  wire  are  dipped  into  any  acidulated  solotion. 
one  of  them  being  more  deeply  immersed  than  the 
other,  bnt  no  deflection  when  both  are  put  in 
leTsI,  this  amrna  to  me  to  be  produced  in  the  follow- 
ing manner  i—Tbo  two  copper  terminals  are  in  a 
static  condition  electrically  before  being  plunged 
into  liquid,  bnt  tbe  monieot  one  enters  the  liqaid  a 
current  ia  >et  np  which  wonid  trayef  through  to 


ot  these,  and  larger  than  the  BinaUwt,  bi 

witH  a  iinen  ciom.  nna  n  wiii  u  and  D  on  pp.  U  and  46 ;  tbia  is  a  I2dO.  Th 
I.  3.  Warm  the  tender,  and  Bkolibb  MiCEAinc  ii  »  ISmo.,  it  the  lera  tt 
parafliu  oil.  w)]ich  will  form,  .  applicable  to  newspaper*.    Ton   will  aee  that  tb 

. ,  .  J  it.— Am-K  DouoLAS.  I  iise  depends  on  tbe  aiM  of  the  p^per  betorsfoUiaf 

r33eil.]-eteolBtovo«.-l.  Disjolvi.  ioi,  otoam-  andbinding.— PLOKl  Almosi, 
phor  in  lib.  of  liog's  lard  ;  take  off  the  icam,  and  |  [33836.1 -Fainting  OraetlliaiXM.- Zinc  wbiltii 
mix  with  ns  much  binck  lend  as  wilt  give  tho  mixtun  (he  best  it  jon  use  tba  improved  kind  masafactnd 
nn  iron  colour.  Iron  and  st<>el  gooda  rubbed  OToi-  by  the  LiTerpsol  Silicate  Paint  Co,,  and  is,  or  by 
■ith  tbia  Biiituro  and  left  with  it  on  21  hours,  and  been,  adrertised  in  these  pages.  Ordinaij  riaa 
ihen  dried  with  a  lineD  cloth,  will  keep  clean  for  |  white  is  dearer,  and  less  aatiafaetory  than  wUk 
months.  (>r,  :',  nttnr  bavinirbriEhteuad  th«m.  dual  lesd ;  bnt  this  new  kind  is  cheap,  uidgi*e*B^a« 
aver  with  unalacked  lime,  and  leave  till  wanted.—  I  colour.  My  attention  wai  drawn  to  it  at  mUs. 
V.  C.  Hawkb.  \  during  the  reernt  meeting  ot  the  B.  A.,  wbeaarafs 

[338201— Damp  Inner  Walla,-"  Mechanical    was  read  on  it.  manutactnre.  ta.—Pm, 
Stoker  "  recommends  "  laminatod  lead."     How  U  it        [33836.] -Fainting  Oreonliauje.- It  nn  wait  i 
ipplied  to  the  wall  ?-T.  F.  W.  I  good  job  me  white-lead  with  oil  by  all  bmu.- 

33822.]- Black  ByeinB —Impregnate  the  mate-    Larai- 


•T  with  this 


.  better  for  yon  than  a-  pair  ot  ipaetadas  •itk 

, glasses  in.    ThB  glass  need  not  be  thick.  Tn 

.—  i  will  be  able  to  bear  the  heat  with  tode  qw  tta 


[3382 

rial  wit 

decootiou  of  madder  aud  logwood.  I  baTS  m 

this  recipe,  but  perhap*.  if  no  one  else  ci 

better,    it  will  do,  without  injuring  tho  ._  ___     ..         _.  _ 

F.  C.  Hawks.  quite  as  long  aa  yonr  taoe  will  boar  it. 

[33823.]-BIrd  Catohlng.— Tbe  idea  ia  absurd,  !  otalum  ina  glass  oaie  wonldobecnpa  mors  haat.ta 

eruel  and  vicious.     Why  not  shoot  them  at  once  I  the  difficulties  are  too  many  to  admit  of  its  tma 

inste^  of  getting  some  200  to  300  cells,  and  speodinj.    jour  oais.-W.  J.  Lanoastbr, 

—  .     „.. alotofmooeTinlayingdaplicstawiree,  Ac-?    Wh.v  ;      [33837.]- Absorbing-  He«t  RaiTa.— Tonasedts 

mdition  electrically  before  being  plunged    not  got  a  boy  with  clappers  to  drive  the  birda  away  r    solution  ;  a  sheet  ot  window  glass  fitted  looMly  ii> 
::,  v_.  .L 1 i._.L.-„„:i  -    g^jjj  jjj^,j   ^  j,^   j„    j[,g    i,pjt    p„g,ib)a    msnues-    frame  like  a  aUle,  and  with  a    handle,  wiU  SMUt 

(electrical It),  yon  would  not  kill  oua  bird  out  of  SOO     tou  to  examine  the  most  intense  fire  for  soma  tiM. 

They  would  nevfr  be  !□  the  poaition  yoa  wonId  want  1 1  have  often  used  it  to  look  .into  gi         -     -      -■ 

them  for  the  disci ' '^ *-  "—        "    ■' " 

at    br     W.  J.  LAKCASTEa. 

_it  will  j  r33823.]-Bird  Catehlng.-If  "  Cinocophali 
T^  defleotion.  ^^^  f„^^  ^j,  ^^^,  ^  Sif  •■--'-'-  '-  "-  ' 
and  the  terml-  I  „«„* 

idition.  i  ^[,n„  gg^J  jj  |,  (^  ^^^  o„t  tbe  SmaLl  Bird,  fre-  :  aoUmony 

Act,  he  will  obtain  Tsluahte  information,  Ploni  Ai... 

it  might  suit  hJB  turn  of  mind.lobidnont.ideth^  [SS8«-]-Cutting  ForrotTPO   Flat».-"V«- 

"  "fi''.^'      genllomen    _  are  pigeon- shooting ;  or  cingetori*  "  will  have  bot  little  difficulty  in  eatti« 

sma^l  ■' ponr  boire-    might  give  him  an  hours  ^^,^  .bore  without  "bnoiUna"  it  ho  has  a  latha 

recreation  intharftrdof  a  wholeaalepoulterer.    Our  To  fix  a  disc  without  any  hdea  tbrongh  it  ia  tha 

frienda  the  Italmns  are. great  jdepta  in  the  capturn  ,  ^|,     ^„  that  the  edge  c<iu  be  turned,  i.a  iohbejssJ 

and  cooking  of  small  bird"-    A  via  t  to  Italy  woulci  .u.    '  _„  „,  ,i,„  „ii„.„  „,u,odE  of  rbti^nB-iMUl 


deflect  the  needle  rigbt 
however,  is  only  a  momentary  one 
nals  seem  to  resume  at  onoe  their 
— W.  J.  Lakcastbel 


Lead  ciitern-ShouiS  not  be  attamptad  it  tba  scid 

ia  to  run  through  it  or  lonoh  it.     Use  lad  pipot. 

a  of  Cruelty  to  Animals,  or  to  tha  local  official    bam  it  thoroughly  in,  and  if  yon  wnnt  stopcoeka  OM 
duty  it  is  to  carry  out  tbe  Small  Bird.  Pre-    aatimony  ones,  or  you  will  ha*o  no  end  ot  botkv.- 


iiin.  If  jon  geta  piecoof  tobeHi . , 

and  cnt  a  thread  with  11  screw  tool  until  tha  thread  recreation  in  tha  yardot 

just  goes  into  tuba,  yon  will  have  it  as  nearly  correct 

as  poasible  without  having  a  gauge. — W.  J.  Lak- 

CA8TBB. 

[3380S.]-Nlool  Frlam  in  Field  OUai.- Thp 
prisma  work  fairly  well,  except  when  the  water  1h 
rough.  On  amootb  water  the  effect  is  very  fine.  Th^ 
anrfaoe  of  the  sea  being  naually  in  ripples  preventri 
the  uio  of  tha  Nicol'.  with  any  gain.- W.  J.  Lam. 


[33810.]— mectrio  Pen,— Thi  a  instrument  acta  by 
making  small  holes  in  dry  paper.  An  ink  a  little 
thianer  than  ordinary  printing  ink  is  used,  aud  h 
rather  hard  gelatine  roller.  The  article  is  not 
satisfactory;  it  only  gives  a  skeleton  ot  the  writing- 
Such  things  asthecrotchetaotmusio  it  cannot  tooob., 
heaides   tha   trouble  U  tha  tottwing,   Aa,  —  A. 


;'Ci'!?w;^4''.'"  .?^,"''';'?vJ^fc''it?;  »ork,  and  may  nutorally  present  a  Utile  di 
ition.  That  n  quite  plain,  liethim  s«lt  itiu  .„..;„■:„-  Ti,n~  .m  ono.™i  ••.-.  ..f  «_ 
.„..tGilb.r.ftU»,W»«i  J.b..,  D.™j^  X~"JS"'  -''''""  "i™ 
\mv  >M  tRiiDht  in  thniw  iHurnii  to  nreserra  not  tn  '  .  «  ^'.    ,,  ■ .     ,  '  l    .  .  .i  .-    ..  ',i     . 


Hai 
kill  at 

S»2D.]  — Kay   Bzamlnatlon,  —  I  toond   tbe  I  g, 
wing  salts :—  Bbms  :  bismuth,  copper,  magiie-    w 

slum,  potassium,  and  sodiam.    Acids :  phosphoric.  |  Qt 

aulpharlc,  hydrochloric,  chloric  (and  trace  silica  and  i  gmslli 
bismuth),    t  am  aconaiuted  with  anr"—  "™--'  I  - 
Hononra/'  and  his  salts  were  quitediffe 


individual  ca 


...  _...  _ foUowia* 

,  cxpeditu><u,aDd  general  method  ot  oallist 
iogtheedgesef  discsr— TuroB  woo^enclinel 
lo  Bat  face,  next  prepare  a  wooden  daetuaed 
Lghtly  hollow  on  one  sida  (thii  must  toaWila 
the  reqiured  nietal  ona),  now^sMtks 


tomine.    wooden  disc. 


[S3830.]-BbMik  BUinai  on  Sflver  Arttolaa.—  »crew  th 
Slaini  maybe  sndJBatad  by  making  ■  little  ohloride  the  ferrc 
at  lime  into  *  paito  wlu  mtar,  and  mbbinc  it  |  wooden  i 


_  ._.  .__n  this  ol ._  ___- 

To  tha  right  ot  this  pkcoTa  fjaas* 
y  wiU  do),  now  fix  the  loosrf  hml  ii 
il  cectre  against  the  bi««s  Msts.  ate 

will  be  pinched  firmly  bt'twCaa  U*t** 
;cs,  aud  as  the  lathe  Inms  nbt  (ddIhs 
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rainst  point  of  Tig^Chaiidae&to«,irh««tliefnGtioa 
1ek>t.  whinh  of  omina  mut  ba  oUad.  Should  tbs 
ikt  caotn  oQatbe  not  b*  owneidont  wltb  tbs  Bxi> 
rarolatioD  thii  mar  In  Is  wma  meaaara  eompea- 
,tad  for  b7  briDginfc  tha  oentn  to  project  wall  out 
OD  tlie  looM  baad,  so  mi  in  tome  Aagna  to  aprioK 
<  it,  OT  in  a  itiU  rnrther  degrta  bj  filing  a  lathe 
ntre  in  tha  and  of  a  aliort  len^h  of  gas-barrel,  and 


rarer  fon  nuir  Mt  ^Iiv^ffhtha  plkt«,  KinoTiDs  the 
nr  eoraara  with  namw  eonnactiiis  atrips  in  one 
iMt,  Mid  than  turn  tba  adge  of  the  diao  aqoare  to 
iM,  dud  to  ain  brfore  mutrami^D  it.  It  ia  evident 
jia  nathod  in  no  wu  atnina  or  diatortB  the  plane 
t  tb«  oiiiuud  pitta  lika  ahearin^  wonld.  I  hare 
mild  tha  friotiDn  ample  for  eattioK  thicker  metal 


f33BB7.}— Skeleton  rem*.— A  tablMpoonfnl  of 

^bloride  of  lima  in  a  liquid  atate,  mixed  with  a  qnart  .  .,  , ._.    ___ 

of  part  iprinff  water.  Soek  in  thia  for  1  honra,  ]  stroke.  If  "  Citroi 
tiiin  dr/  bj  aiponire  to  liirht  and  air,  3ame  will  rmt-claaa  "eight  "  ( 
rcinirs  longer.— F.  C.  HawEa.  rite  perceptibly  in  tl 

■38857.]  -  SkBlBton    Fame.  -  I    think   that  i  ^naed  byan_  ihe_ - 
"  \diantnm  "  will  hare  aome  difficalt;  ia  gkeletoi 
i.ing  fern  fronde,  ai  they  generall.'- ■■  "■■ 

U(]8  process  than  with  the  rain-water  proceta.    ~    \vi 

i..«k  aolation  of  ohlorids  of  lime  is  made,  and  the    "j,^-;--,    —„„,__    wi—    ~,_!-„  .♦   _   ti,. 

■^    —     --   placed  in  it.    I!  thcj  have  atont  Tcin.  i     [33666  l-Bowinr—Whwi    rowing  at   na   the 

.',.u  — . — i_j  f.^  .1 — 1  1.1 1,.  I  inurBman  baa  to  contend,  aa a  rale,  with  rongh  water, 

-  _  _ii — .  _ti.L  —  mnoh  higher 


direct  line  with  a 

'  lonr"  ha  woald  aae  theboat 
rater  at  aaeh  itroke.    Thte  ia 

being  tamed  OTar.    Thii  ia 

,^„.    tha  reaaon  whj  there  ia  alwaya  a  laahing  on  tha 

thin  I  outrigger  over  the  oar.  I  belonged  for  aoma  j«ara  to 

. : :i_  1 — 4  c\ub,  and  haTe  been  ooaohed  bj  a 

r,  ao  can  apeak  from  experience.— 


\h<u  may  be  left  nntonohed  tor  about  three  weeka    cftraman haato  cont^,  aaa rnla, wil 

.rZ  moV  ana  than   th«   mu.t.be  Wkcd  orer    '«  "V°..\'!2:L*'S,"*^l.''ir^  5 


[338W.]— Kxtemporialn|[,— lliia  art  ia  not  to  be 
»nt  from  booka  ;  it  reqmrea  three  fandamentals 
-Til.,  a  thorough  knowledge  of  barman;  and 
onnter-poiDt,  the  gift  of  malodj,  and  execntire 
bili^ ;  and  without  the  lacond  the  otbera  will  not 
e  of  much  arail.  Yon  aa^ ,  however,  find  Warran'e 

Hinti  to  Young  Otganuta'*  uaaful  (Cocka  and 
!o.).— N«  SCTOR. 

[838U.J-1I1] 

aeena  of  (ha  ateam  jet,  the  bottom  of  ina  laaii  la 
he  best  pUce  for  the  ileam  to  iaane  from  tba  inpca. 
,1 «  greater  amount  of  ventilation  would  be  tberebi- 
sinM,  than  if  the  ateiun  iianad  at  any  other  part  in 
iMibMt.    To  protaot  the  mpea  from  the  — *- ' 


..Imoat  every  day.  9ome  leavea  take 
v«r,  while  othera  take  only  a  month  or  two  :  but  the 
loiglh  of  time  to  leave  each  leaf  ia  the  proceas  haa 
to  be  learned  by  oaporience.  The  kavea  rnuat  bo 
taken  out  when  they  begin  to  feel  soft,  and  the 
eridermia  or  akin  taken  oft  while  they  are  under 
wtter  with  a  amall  bmah.  When  the  akeleton  haa 
\ittia  obtained  it  mutt  be  waahed  and  plunged  into  a 
vijak  solution  (about  two-pennyworth  to  a  wine- 
bgttlefui  of  water)  of  chloride  of  lime,  and  taken  oul 
111  aoon  aa  they  become  bleached,  or  tbe  akeleton 
will  be  deatroyed.     They  mnat  then  bn  dried 

Mrled    ail    liii(um,  —  ABTHt'B    "     "' 

Maceleafield. 

rS386B.]-'IiOweTlng  Tone  of  Bell.-ABii  atunp 
o(  ueawaz  to  the  ontside  rim.  The  larger  tbe  lump 
Ue  deeper  the  tone.— F.  C.  Hiwkh. 

r3385S.J~Lowerlng  Tone   of   Bell.— Grind  oi' 
file  away  at  centre  of  bell  for  flattening,  and  at  the 
I  elgea  for  aharpeniog.- Ctkbo. 
I      [33858.1— Berew  Propnlalon.- Xo.  The  number 

__        _      _  _    "[  revolutiona  would  be  proportionate  to  the  pitch  of 

he  iMw  in  toe'iaft'noUittgia'bitter  than  ii^eri    «"".'''«  »™.''f  tto  _bhip  and  her^bapo,  widt^ 
of  good  tbiek  tai.  which,  on  drying,  becomee    'l^P'"' »j 


of  the  water  than  tboae  of  a  Tivar-bnilt  boat, 
nun  to  naa  an  aah  oar  muoh  aborter  and  hoarier  than 
tlia  light,  alender,  and  broad-bladed  apmoe  fir  oan 
iiied  on  the  river.  Thia  oomtunation  reqnirea  that 
ID  making  the  forward  atroke  tbe  kanda  be  radaad  aa 
li  igb  aa  the  head,  and  tbe  pull  ia  rather  in  a  down- 
ward direction,  ao  that  to  bring  the  blade  of  the  oar 
|i»pendienlar  to  the  direotion  d  the  pn1l.it  haa  to  be 
slanted  forward  a  little,  and  an  additional  alant  ia 
ii[tea  given  to  iuaore  the  keeping  of  the  blade  below 
tbe  inrfaoe  of  the  water  a*  well  aa  tooauaeitto 
im  uriDu  niiu  ■  '■'*'  **■  **"  aurface  immediately  On  ths  eommence- 
WOOOWARD   '  iient  of  the  hack  atroke.     On  the  back  stroke  the 


lilade  ia  kept  on  ths  slant  instead  of  being  feathered 
lioriioutally,  so  that  if  it  should  be  stmek  by  the 
crest  of  a  wnce  it  ihonid  be  ihrowu  up  dear  of  the 
nter.  If  held  horizautally  it  wooid  be  bnried  in 
tlie  water  auil  mitrht  ttroutly  embarraM  tbo  rower, 
Sometimea  tlio  Ban  is  aa  smooth  as  glasa,  and  the 
river  may  hn  as  roHih  as  a  miniature  eca.  In  thia 
litter  case,  tho  oiport  oaraman  instiactivDly  ahortana 
Ilia  atroke,  foathora  high,  and  plnages  hie  oar  well 
lito  tbe  water.  Tiio  novice,  -cither  by  polling  a 
ntroke  in  the  air  or  allowing  the  back  stroke  to 
iter,  loeea  hia  balance  and 


Mrew,  vne  Msa  oi  '"  '"'P.  "«""-"?»■  ^°''':  meet  a  lumry  bit  of  water,  loeea  Ma  balance  and 
natinga  of  good  thick  tar.  which,  ondrying,  becomee  1  f  P"-  *=■  "  w""  *i!^T„,T^l'^l  „„  J?i"!  IJ^°  3  '  l«rl"P»  h"  »oat  anfl  Ends  himself  with  hU  back  in 
JbmE  imperriont.    Aa  the  efieotive  power  of  the    '«  »  ""^JJ^'b"  :  "^of '^"""'^"e  P,'"P«""r 'T""'*    the  botl™  of  the  hoiit  and  Lia  becU  in  the  aii. 

et  dwenda^  tbe  ralooity  of  the  ateam  at  point  otI*^b  J.  twP'irtlT  out  of  the  water,  thereby  W         - ■  ■. 

S^rtSamallerlhiapoiSia.andthegrea&nnm-     l»rt  of.b  propelling  powfT  by  nseles.ly  beatin. 


IT  there: 

[31862.] — CmtrUocal   Pnmp. — Of    course   tb? 
,tat«a>«ali      '  '  ""        "'•-      ■■■--'        -- - - 


Again,  if  it  waa  a  small  vessel  200 
1  smK  it  so  deeply  that,  altboagh  it  would 
icra*  wbIL  tbe  eitra  anionnt  of  pnahine 


l«a>«al  quoted  it  a  miataks.    It  ia  ariraordinaij'  i  the  veasel  woald  require,  becao   .  .     .      „     . 

it  it  abonldbelound^in  the  work  named  i  bnt  it    iiore  iu  the  water,  would  connteract  th?  extra  pi 

*  le  process  of  r  jjot  by  anbrneraing  the  screw  so  deeply.    A  vi 

the  prodnct  .  will  go  fasteet  when  the  acrew  ie  jujt  properly 

[lerged  *heo  taming,  and  trimmed  a  little  by  tbi> 
[S38S3.]— Horae-akofl    Blectro-magnst.  —  Tho 
woond  method  of  coiling  the  wire  is  the  beat. .  In  tha 
Irtt  maUwd  a  good  deal  of  tbe  wire  ia  of  no  ns£. 


p  tTieir  c: 


nnat  anrdj  have  bean  derived  from  s< 
lompilation.  It  nn  aearcal?  have  bf 
if  ^  anthor.— SiQHa, 


5ar«  ahoidd  b«  b^en  not  to  coll  t 


ingi  otnirt,  tha  outaide,  c 
Doaotian  on  the  soft  iron 
Parable  a  dialance.— Bel< 


,  after  a  certain  n 


this  being  at  too  o 


inanat  will  lift : _       ..    

at  the  nda;  but  don't  wind  too  many  layer*  on,  cr 
the  ooter  onea  iriH  have  Uttls  power.  Slip  each  Ie;.- 
into  n  piaea  of  wnNwht-lrou  tube,  and  the  powc  r 
vlU  be  focnaaed,  aa  tb«  enter  ooila  will  then  indnc^ 
magnatiam  in  the  tube^  Forpower  a  Joule's  mattnt't 
ia  Terr  good,  wonnd  erenly  all  along.  To  yos  r 
ctharqaMtionlcanonlysayiTry.- FlohiAluoni. 


—Rah  Chand  Biswas. 
[S385B]— Tuning  Pocke.- There  are  A  and  C 
tuning  forka.  Thoy  all  profeaa  to  be  "concert 
iiitch,"  but  vary  from  509  to  fit9  or  more  vibrations 
ID  a  second  for  thn  "C"  fork.  There  —  "" 
'Philharmonic,"  "Exeter  Hall."  and 
Hon  go's"  concert  pitch,  beeidea  a  proposed  i...  _..  . 
isnned  by  the  Society  of  Atta,  though  not  geuerall; 

«ioptod. — Ql  MCBAC  E . 

ra3S50.]— Tuning  fforka.— There  ia  aa  mneh  aa  n 

balf-touB  difference  between  tuning  forka— that  ii., 

'ininmon.niBde  onea.    A  reliable  firm  would  anppk 

correct  pitch^hich  should  1m,  for  concert  C, 


"Opem 
tanjanl 


-No; 


they  a 


_.^«*J.- 


—  Faraday    showed    that 


In  the  wire.  It  may  ba  assumed  that  tbe  telc- 
pheiiio  oonenta  are  due  to  tba  motion  of  the  Unea  of 
foica  aaroaa  the  cwl,  oanaad  by  the  vibration  (nialF>. 
cnlar  or  otherwiaa)  of  tha  ^pbraffm.  Aathiavibm- 
tionWill  eanaa  little  or  DO  alteratton  in  the  direi-- 
tionof  the  foroaatthadialanteDdotthe  magnet  we 
mar  eondnde  that  little  or  no  cnnreDt  would  rsanit 
;-  •  aiui  qa  Uiat  and.  It  wonld,  howevBr,  be  verv 
C  to  tv  tbe  affaet  of  a  ooil  on  the  diitaLi 


B  more  fortnaato  perhaps  be  will  let  na  kuD' 

the  advantages  of  BO  ocat  and  handy  a  prodiio 
oleetriolty  ate  obviooe.  Meanwhile,  wheu  nei 
SoaUi  Kmaington  I  will  make  further  inqiiiriea 
the  exbiUta  were  not  claimed  by  the  exkibitoi 
donbt  they  are  still  at  South  Keasington. 
cnfrent  obtained  ia  said  lo  be  conalniit  and  free 
polarisation  or  exhauation. — B,  P.  G. 


to  vibrationa.— 6lHa 
[:i,'i'''G.]—  Tuning   Vorka.  ■ 
irlons   ^itchea.      The  £ogliah  coucen   piica  am 
Liilicat  ihilharmonic  pitch  are  equally  acnte,  aui 
^tli  'iifl<rr  from  the  Pariaian  normal  pitch  and  Ion 
A  Pkilbarmonic  pitch  by  near 
ocitty  d[  Arte'  pitch  is  a  trifle  i 
-  '  --  "-  irefore,  I  think,  equal 


a  semitone,    Tbe 


pitcb,    that   being    slightly  u 


ling-forhn 

igatleait 
s  to  tb( 


linca  of  magnetie  toroa.  The  experiment  coold< j 

bo  made  on  a  telephona,  the  magnet  of  which  wns 
not  inckned  in  a  caaa.  Perhaps  aome  reader  who 
baa  aosh  an  Inatnimant  would  try  it,  and  report 
nmlta-— J.  BftOWH,  Balfaat. 

[3385C.]  — Therno-Bleatrlo  aenerator  (Cln- 
nond'i  Patent).- Two  of  tha  above  were  exhibittil 
by  Uie  Themo-Elaotrie  Oenerator  Company,  in  the; 
I«an  CoUeotion  of  Seiantifio  Apparatua  at  South 
KenungtoD  in  1870,  Noa  1.9M  and  1,301a,  wber- 
them  ia  a  long  daacription.     It  was  atated  tbst  tbpy 

gilding,  or  telrgrnphy,  and  that  a  pile  o^  I'm  biii> 
bnming  4ft.  of  gas  per  honr  would  dopoi'it  lui  omici' 
of  copper  perbour.  1  was  ao  struck  mtd  tlic  in'cmint 
ItiTentfaat  ItooksometroublntDiodtbu  company. 
Tba  address  atated  was  27,  Naw-slreet,  i^loth  i'uir. 
but  the  company  had  left,  and  I  vainly  I 


Toning  Forka.— Tha  C 
told  are  not  all  of  the  same  pitch,  there 

iwo  kinds.    One  kind  gives  S29  vibn. 

lecond,  the  ao-called  eonoart-pitch,  though  _  .__.. 
mucb  doubt  whether  thia  is  not  considerably  below  the 
pitch  of  many  instmmenla  nowadaya,  while  a 
liendenej  to  sharpen  ia  still  joanlfeated  by  inatm- 
ment. makers,  much  to  the  iujn^  and  aunoyaDoe  of 
locsliata.  The  other  kind  girea  Gia  vibrationa,  whiah 
is  the  number  settled  upon  aoma  years  ago  tor  nee  in 
vocal  dassca,  and  ia,  I  believe,  tbe  one  generally  in 
naa  in  old  notation  and  aol-fa  evening  clauea  at  the 
present  time.— C.  Labk- 

[33883.]- ApparsntDiTsrgenae  of  Bun's  Barn. 
— "  L."  has  evidently  not  mode  an  allowance  for 
perspective.  If  he  will  take  paper  and  pendl.  au.l 
draw  It  out  accurately,  he  will  find  that,  beoanse  of 
tbe  very  appreciable  width  of  tbe  sun's  disc,  tl  i} 
bands  in  themaelvea  grow  wider,  but  do  not  divergi^ 
from  one  another.  On  tbe  contrary,  they  approaob . 
and  the  dark  apace  between  is  narrowed,  thougb 
their  axes  remain  aensibly  parnllel.  To  conviaci- 
himaclt  of  the  wonderful  effect  of  perapactive  ou 
aome  peculiarly  favourable  and  miaty  days,  he  may 
be  able  to  aee  that  the  bands  appear  to  couvergo 
attain,  forming  another  BUnaet  in  the  opposite  direc- 
tion. —Ace  IHCTU3. 

ig  the  rowlocLs 

difficult  to  featbei 

„ J  do  not  feather  at    ' 

..    only  half.    Sea  oara 

jeaviar  than  those  used ,  .. 

more  difficult  to  feather.  These  aro  the  rcaaona 
why  I  End  make  it  more  difficult  to  feather  on  sen 
than  on  river.— WlLDriun. 

[33a».]—HoTTlng.—"  Citrus"  makes  a  mistake 
In  Baying  the  blades  of  the  oars  are  held  vcrticallvin 
river  rowing.    One  of  the  first  things  a  novice  learoe 


[33866.]— Bowing.— In  sea 

ind  oars  are  ronDded.  while  in 

I,  which  c    ■ 


enerally  di 


blade  of  their  oar,  can  never  be  got 
the  boat,"  nor  oan  thuy  gat 
gver  ina  iwinting  aod  rolling  of  the  book  and 
.houldeia  ucqnirod  from  tbe  naual  neoesaity  of 
balancing  themsclTi^ii  on  a  scut  lo  movable  aa  the 
thwart  of  a  boat  that  rolls  and  plunvee  in  the  sea. 
To  discuaa,  however,  all  the  varieties  of  rawing 
prodnoed  by  and  suited  to  tbe  varied  circumetancea 
under  which  boata  are  propelled  would  require  a 
(reatiie  rather  than  a  paragraph. — Giuckack. 

[33SS5.]— Bowlng.^I  offer  the  following  aa  a 
snggeation  by  way  of  explanation,  but  the  habit  ia. 
in  my  opinion,  a  laiy  and  bad  one,  as  if  the  rowers 
on  one  side  do  it  mora  than  the  others,  the  boat 
(ivea  an  uneasy  lurch  at  every  stroke,  raanlting  in  a 
uroate  of  energy  and  loaa  of  speed.  Boata  intended 
for  tbe  sea  are  generally  higher  in  tiia  aide  than 
river-boata ;  therefore  tha  loom  of  the  oar  ia  high,  and 
if  so  high  that  the  direction  of  pull  exertadbr  the 
oaraman  wonld  tend  to  lift  the  blade  ont  of  the 
water,  it  ia  more  comfortable  for  him  to  turn  It  ao 
that  the  vertical  component  of  the  presanre  of  the 
water  on  ths  blade  is  anffieient  to  connteract  thia 
tendency.- J.  BboWH,  Belfast. 

[338ee.]— TFeapaaaora.- Why  should  tha  farmer 
have  a  better  remedy  than  a  man  who  ia  aBBanlted 
nr  baa  hia  pocket  ^kad  F  Of  conrae  he  is  at  liber^ 
>  follow  the  offender  in  each  oaae^  or  to  prooeed 


■hite  of  one  egg— fresh,  uid  of  re 

add  aome  onnoea  of  water.  Shake  well  till  yoo  see 
that  the  albnuiea  haa  well  mixed  irith  the  water, 
then  add  more  water,  ahake  again,  and  so  on,  till  you 
liave  a  volume  of  35  to  30oi.  of  liquid.  Filter  than 
in  a  fnnual,  In  the  bottom  of  which  you  have  placed 
a  litUe  lAt  of  iponge.  well  waahed  in  hot  water.  The 
wlution  will  filt«:  very  clean.  A  few  drops  of 
sarbolk  add,  say  10,  will  prasarve  it  from  deeompo- 
"'  "    ~  drops  of  liq.  ammouiia  will  aecnre 

_... loppoied  to  have  been 

jilrio  acid.    Yon  take 

__  this  liquid,  and  wash  them  tboroughlj 

^apofwaler.    Yon  may  nb  them  with  yonr    , 

liands,  or,  better,  with  a  apon^  specially  reanrad 
for  this  purpose.  One  plate  beuu^  waahed  well  do 
not  allow  it  to  dry,  but  pour  on  it  a  little  of  tba 
albumen  solution  out  of  a  gloss,  aa  if  you  eoatod 
with  collodion,  let  it  flow  over  the  plate,  chasing  tbe 
water  which  remuned  On  it ;  throw  all  the  bqnid 
away  after  a  monient.  and  pour  again  a  little  quan- 
tity of  solution  on  the  plate.  Thin  time  tha  execs* 
abouid  no  more  be  lost,  bat  poored  into  the  filtwing 
funnel,  which  remains,  during  all  ths  operationa, 
it«ck  bottle.  Allow  tlie  plate  to  dry  free 
,,  uid  wipe  the  back  wolL  Yon  oan  prepare 
inner  aome  doaena  of  plat^a  ina  short  time 
luy  hard  work.  When.tbey  are  all  dried, 
.r  naeke  oarafally,  and  even  Stiiah  with 
leather  to  get  tbam  thoronghl/  clean.    Thia 


platea.  1<M- caurbolio  add  ooata  aboal  i 
last  yon  soma  yeata.  There  ia  a  aavia 
rotten-itona,  rabbing  matemU,  and.  
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diutnd  with  _  I 


ni'il'H-hnii 


hiui-li. 


<»llc.<li( 


jBroUodi 

tho  nlbatoin  film ,  not  IcBTingr  the  cirni-rt  oneoTtrcil, 
benaiin  tho  alhnmpn  iii  attactcnd  hy  tho  nitrati^  ot 
Bilnr :  tliii  canicB  iotmag  of  tlio  Imlli  wlien  n  gmnt 
nnmberof  platen  nre  eieited  in  a  nhort  time.  A 
simpla  edffinir  ot  the  iLbore  foinlion  (onlj-  15.  or  pven 
10  oi.  ot  water,  instead  of  3U),  Sin.  wido,  will  perhups 


eoatiDB'; 


la  tho  plato  rc-qfi 


9  to  bo 


Bill 


[338711.] — FbotographlO. —  Do  not  make  jonr 
'rerbatb  too  "  acid."  and  allow  t!ia  contird  plata 
dr;  ratUer  longer  bafore  pnttini;  it  in  tba  batb. 


Geuto^I;  B|«abinii',  this  will  be  tonQil  to  remedj 
if  not,  write  Ofcuin.     Some  time  baclc  1  trjiid 
collodion  nitb  one  drop  of  acetic  ncid  to  tlia  < 
and  tba  bsth  made'alkalino  with  Hownrrt'i 

bonata  of  foAa  till  there  wm  a  tligbt  I'edinicnt.  

([reatl;  increoMd  tba  mpidity,  nnrl  worked  woU 


cel7  Ul^i 


Dcnd  it 


nofO'B.  bnt  in  the  form  of  tbo  lettxr  fi.  Tlieo.  if  tba 
miirn^t  waiFtTni>!bl«nedout.  tap  wire  would  aliruja 
[[iQ  in  OP  a  direction-  i-  The  armature  to  b<iat- 
Inuitcd  mnst  be  of  soft  iron,  like  the  mocnot. 
fi.  The  thinner  Iba  wire  the  more  turns  you  can 
:-(:t  5  but,  nulcss  for  lonfr  dintiinirs,  it  ia  not  well  to 
ii3  too  thin.  0.  Yon  niiiy  iniulato  each  layw  by 
parafiilieil  paper,  or  by  nbcllac  rnruiih  ;  but  it  in  not 
ucdeaBary  with  well-cortfreri  wire— Pr.ost  Ai.siojii. 
[33SR7.]— Hagneto-Bluctrio  Bell— 1.  Good  soft 


...    wiUdo       . 
doubt  coneeroin) 
c^u  always  roddun 
oilier  Ere.  nod  alla> 
n-  poBsihlc.     To  hi 


..ill,  an)  if  you  hiiva  tho  ali|th test 

its  Boftucis  aftor  it  ia  forfted  you 

1  it  in  a  Rmith's  fonts,  or  in  any 

lU  to  coal  as  slowly 


,.\,r,iS 


:.  tbd  methoil  followi'd  by 

voiir  purpup  I  do  not  see 

.     3and3,  Iti     ' 


Q  t<oft   i 


ti  too. 


batb,  bowevpr,  with  a  litllc  coUodiou,  and  if  (ae  I 
think  it  will;  it  anawera,  let  ni  kiioir.— Finks 
Bisricz. 

r338rB.]~Fhatomphto.— Songli  the  akiirp  r^act, 
of  the  glaaa  by  mbbin?  anolher  piece  of  fclaas 


o  find  the  beat  m 


g  collodion 

If  tho    Gnal 
h  chalk. 


dnited  orer  tba  glaaa  plata, 
TsnMdy.  Hake  a  pad  by  pouriuR-  3  or  1 
dmd  nendi  citalk  into  a  pieea  of  £n 
t]^>  it  np  into  tha  abape  of  a  ball.  Ity  mbbintr  thie 
g«nily  over  the  Imee  ot  the  cleaned  plate  aa  mnah 
cb*lk  will  come  tbrouEh  the  linen  as  will  impart  thc 
iWMaaarr  mbatratnm.  Before  cMtine  tba  plate 
with  couodioa  paaa  a  eunel'i-hair  bnub  orer  it  to 
remore  anr  anperflnoiu  chalk.  The  above  proc^Ea 
t^ea  np  Kttls  time,  and  ia  aimpla  and  •>ffective. 
Doetorinit  the  eoUedion  generally  injurea  tba  ailycr 
bkth,— John  McLabbk. 

[33880.]-!..  and  H.  W.  BnKinea.-The  7rt.  ein . 
aingla  that  yon  aaw  was  Phoi<phorni  No.  fll :  John 
Bamabottom,  ia  a  eft.  Bin.  coupled.  No.  l.ail.  I  \mvi. 
DSrer  seen  an  ennine  named  John  Hammertoo,  but 
there  may  be  one  for  all  tbnt. — Wiljivibg. 


iffthaBloomi         .,  .....       

rally  all  aimilar,  and  tba  diicrrpnnciea  merely  ariip 
from  modern  improTampnta  haTiog  boao  added  at 
different  times  and  in  different  dorreea  as  they  hai  e 
been  rebnilt  or  rrpaired.  But  this  circnni stance 
cannot,  in  my  opinion,  be  considered  to  tnka  tbeu 
out  of  thair  class.  IleWellyn  and  President  Lbtc 
been  broken  up.  us,  1  think.  I  mentioned  before  ;  bo 
s1m>  now  baa  Medea,  «2a.    Tba  name  of  Ql  is  Pho!>- 

S'lomi,  and  not  Prosperous.  John  Bam sbottom  i-i 
o.  I.ail,  and  is  lika  all  thoae  numbered  l.SH 
to     1,2.!0.      Pioneer    class    tbe^     are    called, 


111!'  necessity  of  sc  . 

rlilTBrcnre.     1   II  s' _ _...    .__. 

tr.iod  way  for  inakinsthK  dobbins  ia  lo  take  two  small 
,,ircc9  of  nnrdbo:ird.  roll  tliem  nraund  tha  p.irt  of  tlia 
irAD  which  you  want  to  cover,  and  pasta  tha  iittla 
UMi  lo  madn  with  strong-  cin?.  Tha  two  circular 
ends  of  the  bobbins  can  easily  be  made  with  two 
rrtund  nieces  of  cigar  box^^s  of  a  diameter  of  three 
tines,  or  a  little  more,  tbnt  of  tho  iron  bar.  Bore 
or  saw  at  the  centre  of  tbcw!  two  discs  a  bi>lo  of  tht 
diameter  of  tbo  iron.  Huiine  ho  treated  the  three 
pieces  of  a  bobbin  ail  just  them  tocTcther  on  the  soft 
ir<>u.  accord  in  IT  to  your  taste.  Atratwoik  Baw  should 
In-  of  nreat  ralne  in  all  this  work.  The  stuff  of  ao< ' 
hobbins  will  be  as  thin  as  you  like.  0.  lalirayaiui 
a  gotntion  of  bitumen  in  turpentine  (used  by  ator 
makers  for  TamisbinK)  for  paiatinf  oaoh  Matiuff  ■ 
niFO.  A  ireneral  paintin);  with  thin  subatanca  W'._ 
prpTcnt  the  iron  from  rustini;,  and  seeura  tha  dry. 

TiPSBof  tba  apparatus.  I  think  yottrnon-aaeeeaa ' 

roside  either  in  the  weakness  of  your  battery  u- 

ti^a  false  cinilibrium  of  the  trembling  part  of  the 
L.ill,— Beluhn. 

[33800,]— iLmerioan  8-D«r  Strlkiue  Clook.— 
Clook-cloanine  i*  well  dealt  with  in  Vol.  XIII..  p. 
IB.  in  four  wplies  to  a  nnory.  Three  brashes,  b 
little  Bath  brick  or  TCry  Rne  emery,  rotten-stone 
rsfrs,  and  a  few  bits  of  wood,  some  itood  sperm  oil  or 
clock  oil,  and  yon  may  clean  all  yonr  own  anil 
Timr  n'-ishlioura'  chieks.  Bnt  I  am  poaching  oii 
''Seconds'"  preserrcs. — Fluhi  Aluomt. 

rsaan  1.]— German  Mnaiool  Publloation.— The 
ironthly  Miisiciil  RrcorJ,  price  Hd.,  iinbliihed   by 


[%!90D.]— Hoderator  Ii  amp.  —A  dotailed  descri^ 

on  of  tbia  and  other  hi&ips.  as  well  aa  olmart  tfaj 

rtiele  of  domestic  ne>>d,  will  bo  found  in  "  Doaettii 

Flconomy."  by  J.  H.  Walib,  which  may.  na  danM. 

'wai^ht  at  any  sacoud'hand  bookstall.    To  takt 

BpruK  and  piston  out ;  IiJoipt;  tha  lamp  ot  bU 

oil  puuble,  and  tarn  it  npside  for  a  day  or  la. 

Wind  np  the  platon  juat  tho  Baina  aa  if  thaiewBS 

oil  in  tha  lamp  ;  foilon  the  key  by  tying  or  atlur. 

wise,  so  aa  to  keep  the  piston  up.    Get  a  soldarinf  ■ 

liLC  ora  Moirpipe,  and  unBoldi>r  tba  bottom  ot  t£e 

lump  cylinder  (i.e.,  the  bottom  of  tha  bottla),  aslii 

roar  atriog  on  tha  koy,  aud  onwind  your  ^risf 

i|o^«n,  when  piston  and  spnng  will  come  out  of  He 

Viottlo.     Two  Bcrawi  will  ba  f  onnd  nt  thn  naek  ol  tk 

bottle,  which  Fasten  tha  burner  and  rackwork  thst. 

T^iko  tbe^e  nut,  and  youi-  lamp  ia  alt  to  piaoss  lot 

uning.    Try  cisan sing  first  by  Tiotroleoin,  if  jvir 

•sire  ii  only  to  eloan  the  lamp.— B.  J.  O. 

[SSaiB.I— Biaa  of  Battel?  far  B!Ieobx>-1(«tal- 


"Comi 


S-ns«,"  will  ea>- 

ical  of  himaell,  ba  will 


ibla  of  any  an  awar  at  all,  or  da 
aanei  of  anawen,  all  oib 


uetivo  treatise 


ntfaai 


of  Ger 


If,  toa 


■er,  you  i 


There  ii 


3  John 


_.  __ ^u  language,  tbo  lilpovo- 

i  firm  will  doubtless  furnish  you  with  fv 
upply  you  with  any  yon  aeleet,— Nk  SuToa, 
I  —  Varniah  for  Bollera.  —  "  Roller 
will  find  that  ho  could  harn  notbiuK  better 

.__  Tarnish   sold  by  Jamea  Yonne,  cLamisl. 

Ikillou,  for  bis  purpose.     It  dries  quickly,  gires  a 

clogs  nor  cracks,  in 

,TiHg  saa  11  in  use  mywlf  for  a  lony 

.k  with  coufidcnce  as  to  ita  eSaieaay.— 

1,"   in    tha 


L-ood   amooth 
cheap,  and  1 


[33880.]— I,,  tc  H.-WT.  Englnea.— No.  B1.7fl.  Gi 


„__.  is  Phosphr 

Bamsbottom's  Gj 


John  Ban 


icof 


Ti'nnyaoii.i.Mr':  Sedgwick, 
am;  wmcn,  pernapa,  "Tumerlaue"  may  kuow. 
Aboat  twelve  months  einci]  I  often  traralkid  wi1]< 
J.  Bamsbottom,  running  tbo  3  p.m.  boat  eipresi'. 
Holyhead  to  Crewo,  bnt  have  not  seen  her  lately  i 
tbeu  one,  1  think,  of  tho  ],«X)'b.  "Tamprl.inn  " 
nay  add  Vimiera  and  OlndinUir  lo  the  names  ho 
auedforlataly  with  tbo  Ii.aiidN,-W.arDuoior  the 
driving  wheel.— W.  J,  S. 

J39S8I.]— BioToIerock.-T  have  for  some  montha 
den  ■  maohine,  of  which  both  front  and  binil 
forks  are  formed  t^  splitting  hollow  taper  tubes  Dp 
the  centre,  as  described  by  "  W.  H.  O."  I  bongtit 
it  ot  the  Sarray  Machinist  t'ompany,  who  havn 
pateutod  the  invention,  and  I  hclioTO  also  tbo  tooh 
naed  to  band  tba  split  fork  into  shape.  I  am  not 
able  to  advise  "W.  H.  B."  as  to  what  sort  of 
'  tnbinfi  ia  best,  or  how  to  split  it  up,  but  can  vonr-h 
for  the  atmutth,  rigidity,  and  lightness  of  a  bicycli' 
conatmcted  in  tbia  manner.— J.  B. 

[33883.]- Liquid  AmmonU  direct  from  Oos 
Iil^uor.—If  yon  have  200  tons  to  dispose  of.  iiiuke 
it  into  snlpbata,  which  will  be  easier  to  make  and 
a«ll.  It  yon  havfl  a jtas  work*,  and  areproducingtbo 
liquor  couatantly,  fit  np  B  atill  (an  old  boiler),  and 
mu  in  your  liquor  ;  heat  (not  boil),  and  pass  the  gas 
into  anlpbnrio  acid  (B.  O,  V.).  and  the  salt  will 
eryitallise  out.  I  will  gladly  supply  farther  informa- 
tion.— Pl,ONI  ALaONI. 


B  phyai 


unt.    As,  bowpver,  t 


itter,  to  thi 

'  31",  tha  two  may  bn  coniirtcrec 
ioet  di^tnncn  of  the  Sun  brlow  the 
t  Greenwich,  wasan  JuneSl,  whei 
3^  i'  Xt"  beneath  tba  N  point  of  i 

.'UE  WniTEH  OF  THE  ASTROSOM 

[SSaia.]— Cement.- If  "  Eicolsior  "  will  dissolrF^ 

.  little  isinglass  with  acetic  acl~ 

le  n quires  it,  ha  will  find  it 

ery  well.  I  generally  mii  it  to  the  coDBistcncy  of 
jot  gino,  and  niako  no  more  than  what  I  reqnir 
for  the  time  lieing.  oB  I  Hud  it  is  much  better  wbei 
new  than  it  ia  after  bei"g  kept,  and  getting  harl, 
nod  then  re-melted.  Use  as  little  as  posEiblo  iu 
making  a  pieciog.  and  put  it  on  the  edgea  of  tho 
leather  with  n  amall  i^iece  of  wood  about  the  aiie  of 
i  match,  or  a  little  1an!i>r,  and  made  tapor  at  and 
like  a  wedge.— St bphanto. 
[338flaJ— Cement.— lib,  of  guttaporcha,  4oi 

W  bT 
Haw:     . 

^.33aD«.]— FoUehing  Marble .-Fntty  powdor  or 
oiidfl  of  tin  upoo  a  piece  of  old  felt  hat  will  do — 
Jack  op  Ai.i.  TnAOKa. 

C3.')n02.]— Boeing  the  Bottom  of  the  Sbb.- 
There  ia  a  *ei7  simple  iDstrnmeot  for  this  purpose, 
called  a  "  water  tdeecope,"  much  nswi  by  Swediah 
and  Norwegian  Ssbermen  for  rccovcriajr  anchor.', 
&c.  Have  a  brass  or  tin  tube  made,  conical  in 
form— say.  Sin.  in  diameter  at  ona  end,  and  81n.  nr 
Sin.  in  diameter  at  the  other  end.  At  tho  larger  end 
let  tbora  be  a  groove  aoldarcd  all  reund,  and  in  tbi3 
groove  fii  with  pntty  (mixed  with  a  little  red  lea il 
''- itont  piece  of  clear  plate  glass.     If 


dm  the  quality  he  makes  typic 
^t^B  that  he  needs  a  wholo  trvatise  lv  ■kuaHn  m* 
ijiiestiona,  Howoften  isit  SDceasarrto  aaythatitii 
iuipOBsible  to  give  en t-and -dried  directions  inafra 
liDCB  OB  a  sabatitnte  for  knowledge  to  be  gainadoaly 
by  proper  acqaaintanoe  with  a  aabjact  P  Qnestiaai 
1 ,  3,  and  1  indicate  that  tba  quedat  hu  ast  tkt 
most  preliminary  knowledge  of    " 

question  3  ia  incapable  -' 

it  ia  open  to  an  indoGui 

rent  If  "Common  Sense"  will  read  mrti«atis»» 
lba>nbieet,"Eleatrinity;  Ita  TluoTy,  SoutoM.  aid 
Applioations,"  or  any  other,  and  then  saak  Uic 
fltpWation  of  any  point  or  pbinta  u  to  wUoh  ha 
exparianceaadiffioulty,  lahalLaa  »lwaya,b«  idiwarf 
taaaaiathim-,bat  I  eannot  boil  down  a  aciaiiMuitaB 
lioxeu  Unea,  aa  Uebig  prof  eaaaa  to  do  with  an  ».- 

[33B23.1— Clronlar  Cog  WliBela— I  hart  nanr 

nnan  eccentric ootr-wbeela  mnnino'.  IhaTemBbmt 
nbeels  and  oval  wheels,  and  I  do  not  see  why  Iti 
others  should  not.— Jack  of  All  Tbadbs. 

[3.1026.]— BnUdlng  8ooietlaa.— I  do  not  tUak 
uilding  aocieties  keep  np  the  prices  of  property  tea 

bubble  figure,"  as  they  do  not  buy  property,  bat 
lerely  lend  a  fair  proportion  of  the  value  of  a  pra- 
pcrty  to  the  onmber  who  purohaaea,  aod  aa  asiiMf 
Hucb  member  to  bay  what  ha  mnild  otbaiwiie  ba 
iicablo  to  purohaac  Tha  proper  Toloe  of  propeill 
may  be  maintained  by  buildrng  aoeiatiea,  bot  the 
directors  of  tbesa  aodctiea  are  moatly  hard-beadsil 
men  of  hnaiacsB,  who  know  what  they  ara  aboal. 
nud  refuse  an  advance  to  a  memb^  which  woiU 
enable  him  to  pay  a  fancy  price  for  a  bouse.  Tl* 
ndvantages  of  these  societies  are  manifold  aud  gnat, 
hat  I  will  only  refer  to  two.  First,  they  otFeraasfi 
r.bannc)  for  the  fructification  of  aarings.  The  aionf; 
being  Itnt  on  tho  aeoarity  of  real  proiierty  aaly  i> 
iiuitesafein  a  wcU^maaaged  eoejaty,  andthainaatN 
^ts  more  for  bis  money  than  ba  would  from  an  aidi- 
nary  Barings  bank,  while  he  ia  able  to  pat  bia  aaviigi 
by  perioiioally,  and  in  anoh  anna  aa  snit  bii  (oa- 
vcmence.  Second,  the  money  of  tha  aoaiatr  ia  ia 
innstant  osa  for  the  purpose  ot  hdpiuc  thus  w^ 
am  desirou*  of  haliHng  themsalviia.  ami  thai*  is  tbii 
anomaly  that  thoae  who  borrow  tho  fnndi  ate  balk 
borrowers  and  invsston  at  tba  Bame  time,  and  wUl* 
paying  for  the  asaistancB  they  reoaive,  and  tinu 
benefiting  tho  society  to  which  they  belong,  tberan 
madually  becoming  the  owners  of  property,  ana  lay- 
ing by  for  a  rainy  day.     The  dinsdva   '  

HO  numeroua,  and  are  confined  t< 
management  and  want  of  knowladga 
hath  diracton  and  bomwera  of  tba  exact  vaiaa  <l 
property,  Kiporienoa  prorea  that  it  is  Tary  aiUaa 
that  thaae  disadvantagcB  ciiat  to  ench  aa  ottat  la 
any  society  aa  to  do  mora  than  deei 


Jf? 


— Magneto-Blaotrio  Boll.— 1.  Any  good 
.  .     will  do.     Put  it  into  a  fire,  and  let  the  lire 

it  before  yon  take  it  out.     3  and  3-  If  you  ireru 

not  in  India  1  sbonld  refer  you  to  back  nnmbere— 
Afown.  Tonkfa  and  Spiagae.  Bagin  winding  where 
/vs  Me,     Wbta  /on  aom  onr  doa't  go  itnight 


and  gold — , , , „, 

tha  tube  thus  fitted  ba  bald  over  the  aide  of 
the  glaaa  immaraed  a  few  inohea  bel»w  the  larface  of 
tba  saa,  and  tba  eye  applied  to  the  open  and,  the 
bottom  of  tha  aaa  ean  be  diatincUj  aeen,  if  the  water 
be  elaai,  at  a  depth  of  90  or  30  fathoma.  In  tho 
MeditenaiMan  I  bave  aeao  roeki  and  Sahea  and  aea- 
waad  at  a  dapfh  of  W  ttathona  by  meana  of  this 

t/asglft  lutlUMal— TAXSnlDKKEN, 


I  would  like  to  teU  "  Jiti "  and  jow 

horreaden  that  it  ia  perhaps  beat  to  baaborrawtr 
om  than  an  investor  in  baildiog  ao-ietiea.  ai  is 
ise  of  the  "  collapse  and  grief  "  (whirh  I  do  ul 
tlieve  in),  the  borrower  would  find  himivlf  oa  lla 
ifeat  aide  of  the  financial  hedge.— G  eo.  Wbioht. 
[33927.]— JConef  Iiendora, — There  ia  no  maii- 
mum  legal  rata  of  intareat  on  any  aocnrity.  Uoaay- 
lenders  and  borrowers  enter  into  a  contract  oea 
agrae  beforehand  what  tha  rate  ahall  be,  and  l!u 
"     crnment  cannot  interfera.    There  an  gtDenliy 

sides  to  every  question,  and  it  is  aimoat  inn-^ 

riably  the  oa*a  that  wberetha"niipriBeipl«d  laadir" 
takes  poaseaston  of  Koods  andar  «  bill  ct  ale  it  ii 
beeauBO  the  "  onprineiplad  "  borrowac  baa  fuM  la 
coDttnue  bi«  nvumenta  in  aecovdanea  with  tta 
contract  bawtendinto  at  thetima  ha  taadthalMn. 
The  lander  in  these  eaaaa  acU  in  a  itrietly  h«al 
maruier  Iw  realising  his  aacnrity,  and  the  bomM' 
has  thgrafora"  no  legal  ratnedy."  If  aiHy  pa^  «) 
make  foolish  bargaiaa  why  ibonld  the  law  b*  aval- 
able  to  asdat  them  oat  of  a  diffioolty  th»T  ^'" 
volnntarily  inooned  P  lliera  aia  nuKHV-lSBdaia  aad 
money,  landera,  aod  borrowara  sboald  be  aanfal  is 
the  selection  of  an  office  to  bmvow  from,  tvM  as  thay 
would  be  in  the  selection  of  a  sacwrity  for  an  invert- 
ment.  As  a  mla  it  is  safaat  to  avoid  tboae  Indat 
whaadvaaosonbillaof  aBla,and  it  ia  better  to  boner 
from  aaoeiaty  tbanotanindividBal.iinlMatbelatt*' 
be  well  known  looally  aa  a  fair-daalinjr  and  Li»anr 
able  man.  I  am  aaeratair  of  several  maloal  ndatia 
for  loaning  monay  to  uiair  mambera,  and  tbas 
aodetiea  are  eonslitsted  Bimiiarly  to  boiUiaf 
BOdatiaa,  with  tba  eaaaptiona  that  thay  lead  n 
penonal  aacnrity,  and  tha  lavayaienla  do  Mt  art^ 
onr  a  longar  pniod  than  five  jaais.    Aar  of  j<v 
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iwdan  irha  are  inlaraitad  ihonld  Knd  ns  tbeir 

maua  aaA  aAAttu,  mi  I  ibkll  ba  hu>pr  ta  niT<p1;>^ 

D  with  K  coi>;aF  our  mpjright  ralui. — Qaaaub 


iMm  with  K  copy  a! 
VwaawT.  Oiwia  B, 


id  oil  nry  itiff,  and  than  with  aqail 


1  «H**.*>f 


All  Tuum. 

kttarv. — Tha  eemant  i 
ij  maltiiie  OTsr  a  lire,  a 


pimi,  aJid  eas  be  nraaved 

B>Ba,  or  lir  motiu  of  bot  ironi.  it  it  aat  DeeaFur)- 
to  aeal  tbtoi,  bnt  it  n  mnch  batter  to  do  lo.  and  hIko 
to  nearir  cImb  np  tha  OBter  twd  to  (Umiiuib  cTttpo ' 
tmtioB.— SiOMA. 

CRMO.]— Oaao*.— "Paofas"  oanuot  do  butter 
k#IB  JiA  AM  of  BsrUion^e  ouinB  oanoAB.  male  nl 
IMMaMTi  Haota.  Ha  has,  after  a  varietr  of  nport- 
I|HM*  sstaodiDr  orer  ibirtj-  jem,  mcoeeded  in 
'Mtinnr  a  Uod  ot  waterrroof  cshtub  for  this  pnr. 
3MM.VMbaUc>BhUoaiioaiwith  on  ioaer  and  ontiir 
'•Ida  ot  thii  material,  lo  tbat  tlii>y  nro  dividt'd  iuto 
.«iMM*  aoBvartmeati.  and  are  ts  ilU  ictentii  htf.- 
hMto.  Thar  are  also  coUamibtLi.and  pack  swsj  into 
•  TBI7  nnaU  oompuBs.  Thay  are  Tery  durable.  bhJ 
■!■  tvnwd  out  at  mucb  loss  cost  than  "  Pncbn"  ran 
poMbt;  make  one.  If,  bowerar.  ba  ia  bent  on  doinir 
thmi,  let  him  get  Nelsoa'a  "  Practical  Bout-lluild- 
W'>  pBhliriied  171),  Strund.  Ue  wiU  tbsre  Snd  fall 
faitnuUoai  for  bnildie?  *U  kinds  oF  bouts.  cano«a, 


loovdoea  h«  ao^aaa  the  batloi 

borat  DP  tba  KM  t    The  idea  ia 

propoMda  few  j—raaga  of  ntiliiliw  the  i 

toy  of  a  aUpto  worii  a  Hinetia  aaffiaa  to  drive  tbp 
ahip,  or  aran  atill  moro  me  pdIUdb  tha  ehip  itaelf 
to  piaaea  ta  work  Ita  atem-enginea. — StOMt. 

[33071.}— BopoF  Hoator.— Get  one  of  Bnaiell'i 
wrboriit-iroii  eoila,  Bia.,  and  plana  in  jtodt  flue  kt 
ttid  at  fnmaM,  and  paai  your  ataam  throngh  that.— 
Jack  Ov  Ai.1.  TsAoni. 


UNANSWEEED  QUERIES. 

n.  >— kn  aad  tttiM  tf  ipitrim  wMA  r*wmi  irnai 
*  w«ki  en  iufrtfd  in  llifa  lilt,  Md  if  iti 
n  r«pn(«d  /oHr  vttla  aJWiHrdi.     Vr  trui 
il[  look  omr  thi  liit,  and  wnd  ic)u£  WorrMtu 
thev  (M  ^r  Uw  bnuA  sf  thrir  f<lliniH9iiMtiil«n. 


aSiBs-B.  P.O.."  33171. 


Xtiai.    MiuMlUnna,  i 
XODS.    Isle  ol  Wl4tbt  Hr— .. 
SaSOfi.    A^hwTMt,4ai. 


SaUB,  PhM.„._, 

»at.  VIcriiBStndix.  IM. 

axaat.  Flaw«'Va<e,p.  m^. 

3SSSS.  Ma^atomlPDtriu  .lluclib 

333  M.  Uamtella  Bouil,  U^ 

?ase&.  Brteafar*  I^l•te,  p.  yi|]. 

33SU.  AMinnaWatoh.&U. 

3351S.  Wooduul 

SOU.  KBdoalTi 

336SI.  ttaam  la  Bmall  IhnU,  snT. 

:-~tv'i!i.  SjndolL.  C.  aDdU.  Envinm,  507. 

339M.  lUerophons,  307. 

33M8.  The  LdrI  llayor*)  H|Wdal  Eipreu,  SO 

:13&7S.  Orol-ti^  Tmnki,  307. 

33577.  Lnouu.  507. 

S»7>.  FljligDBtcbiDiin.aO?. 

335)13.  19li[rt4iuUinE,  S07. 


Vlgioi,  507. 


QnEBIES. 


PSSTS.]— Ooologioal.— I  bnre  o: 


[S3973.'l— apoctroeoope,^ToM«.LncjUitKn.— Will 
you  kindlr  laform  ma  hi,w  1  c.\ii.  vith  a  denr'a  ulau 
jiriBm,  tons  a  tpootiwcoiip  for  a  fvw  olvmcntarr  obnTra- 


pe— a  'i\i.n.  Vlr^j  r— B.  llaoir>. 
C33B74.]— Oreoa   Paint.— I   nboolil   bo  mry  mnoh 
pliAMd  if  any  u(  "  aun  "  truuld  kItd  ma  Instmrliuiu  hoir 

witli  prupgrtiuM  ?— A  VictiLxiiB  On. 

[SXI7E.1— Britiafa  Aaaociatloii.— It  li  rapoitaa  that 
at  tUo  reoent  racctinjr  at  Dqblin  Dr.  Jglm  Ktbu  ipokc  uf 
two  tpeDLinoab  oC  twtb.boirbig  birdi  from  tb*  l^ondtin 
cIkt.    I  know  of  one  BpecimBn  ol  oUontoiiterri  La  tho 

reliiUiro  to  tbu  other  (unpls  ipokaa  at  by  Dr.  l>aiu. 
]>crhapi  una  one  will  obUgc.—W.  UoDiis. 

[S397&]-Boat  BnUdlllB.-Will  any  ono  Inform  ma  I 
hot*  to  make   a  mall  ihlp^t  beat  on  the  hilf-lnard 
•"•■ra  r    llew  keel  and  rila  ma  flml,  ko.,  how  uroom 
_...  . ^  ..  .     ..,._......  .^.,  ._      i|j(„tcb 


C3N77.1— JalninR  Indiarubber  Tubing.— Will 

■bailrl  Ibe  ccmcat  he  dilTer.'Ot  fur  blaok  nbbcr  oad  for 
TulmilaF— ACoHSTiHT  HuDia. 

La.'»7B.1— Bella  BIdkIiie  the  Bamo  Tone,— 
Harlnn  latidy  remored  into  anowtaoufo  wliDretliirg  ore 
£1  bt41<  whlpli  al!  rliiK  tha  Kimu  in*>  or  n(»rly  so,  no  tlim 
It  la  impouible  to  di^tiavaliib  one  from  am>ther,  ran  any 
of  "  enii  '■  toll  me  whethor  I  ean  hare  anythinj  dona  lu 
tham  SB  aa  to  alter  their  Imar—lloaai  ins. 

[33B7B.1— Olroolar  Eooentrlo  Oog-TffhealB.— 
Cajiaay  iRwlUb  maahoalcfrlroaniuitaniiBof  ab^jvelMilD/ 
D'edr  IhaTapInKedthebolgiof  twnflO-tiictblatho-wLat. 
and  pat  a  teraw  Uuw>i|h  «eck  at  key  way,  and  I  lluLltLti 

gmn'J  lato  tlLiptical,  aDlniinl  Into  cIllntL'ol,  ccuntric- 
ellipticol  into  asoutrio^llipiical.— £.  U.  Dili;,  ULu- 
vUIb'h  Wootton. 

[J»80.]— Brine.— Ii  thb  foand  In  any  coni^loiBblp 
nniintilT,  aod  could  )C  bo  oblvni.-d  in  any  oUivr  p4iti  tA 
£ni.'land  than  VbMhin.  Krag.iKlahlra,  nud  Wuruertar. 
HhiiK  P  It  aoy  obtiiiiiaMB  nil  tlin  avt  omit  or  in  Hcot' 
Lindf  1  rvtL-r  totlia  brin*- from  wlilah  talt  i>  m'i*lo.  Sjue 
■teoloRical  friend  will  pcrbapi  an-iwvr.— S.  L.  I. 

[33MU.]— HunifriDg  Telsaoopla  Imafo.— Can 
tbe  imaie  lormoil  by  a  taleeoope  tie  otfain  uajniilleil,  and 
il  not.  why  not  P  Whaa  wo  bwk  at  a  iliAtnat  olijeot,  nji. 
doabtkai  pnnecd  flam  onry  port  of  tbat  objint  loour 
eye,  tbonon  tor  obrioai  rtMone  Uwy  am  nut  apiMreat  tc 
lu  until  mafmilyiiv  power  ia  bnmabt  to  brar.  !iow  tbin 
ia  the  (•■■  with  the  BaBBiSad  iuao  pnidiiced  byatidu- 
Hape.tbuB«h  on  mlanniriaal<>.  Why,  tlnn.cniioot  tin 
ray*  wblah  atako  up  tlii*  huHie  bu  wiain  magiddi-d,  and 
■D  hriiw  to  viow  iiartd  of  the  uljjict  viewed  whioh  wnr-i^ 
bufora  LuibiiUii  P— turns. 

CSnM.J-aaterpUlar.— 
DtliBKlyP    It  ia  alioni  4ti 

all.- 1 1.  Kitu. 

[*■»«.  ]— AthI  atloa.- 
I«0  yinis,  vn  ymnli,  and  < 
beat  tin  u'lHu's  baforeHai 


ID  30  luihH  Id  H  be 


.'Ato'sEttS 


a  lot  of  littlo  block  >loti  oi 


Ian  ail  hmi 


.  noon,  aod  ^neralJ j  Gr 


M?    My  hours 


t  tho  Towr 


larnu  uDlisatlon  iit 

«aturda.»  froTD"!o''ta  4  o'aloc'k,''mtia°wiu  U. '  Wm  '^y 
rcailcr  iufinm  ui  bow  tba  fluteil  und  ribbed  wronuht-iniu 
and  itccl  armaur  wan  tnridE,  It  wildnl  tomtber,  and  whnt 

!Ubo')iow  tlie'im.ll  riant,  of  whkta  niiiie  of  tbg  armour  v, 
cuniiHunl,  ULu  network,  were  miulc  and  dClsd  ?    Ii  Iburu 
ail  J  Horli  irabliihcd  on  tUo  BBbject  P— T«lCTELtA!i. 
[33SSJ.1— Cement  for  Broken  Btoue.— Coutd  any 


mill  ho  rvni1cr«l  ineulnble  by  addiiia  hiclu 
ibi  iribui>«taet,nndifilcaab<iaiiplii 
ay  aiul  Kt  atl>T  jnil  t^p.-tll<lr  I  think  it 
urp»«.-M.  U.  J. 
T3.?>i<d.'1— Spocnlum  Orindlng  and  Bilvarlnx. 
-To  Un.  W.  i.  LsNCiHTEH.— Wuubl  thii  )(inii;lum.-ui  he 
iad  ononah  to  );ln>  some  Intonuatlim  (a>  I  Cliiuk  hi'  pru- 
li/ial)  on  thig  luUioot,  ai  I  htm  loohMl  tbmiiicb  all  th* 
umliorA  of  the  prcaant  (olniae  ami  oannnt  Itnd  niiytbln^ 
iinitniy  waotiF  I  alio  think  that  thi-R  am  rororal 
uatrura  who  wnnhl  iilidly  avail  thoiaulTM  at  timple  in 
jTinioni  on  uilrir  vptcidnm  Briwiin;,  ±c.  Vur  my  part 
■hoiild  Ilka  tr>  try  a  din.  or  Vin.  Caao'i.laia  jdiphorir-' 
[rnriO,tbouirklbavpfaivuuplianccri  andean  nvitberaflii  .. 
•  bar  a  trie^pa  nnr  a  latlie.   1  liaru  an  old  foot-lnsdle 

...: 1. i.i..i.  .  — "--furalumlnirpDirorhy 

wwi,  and  porhaiM  Ur. 
— ■      ■■     lifaDuldalii 


hniaOmilMllMjwdi  trom  York,  and  arrirod  at  ^iew- 
anlla  at  11.10  a.m.  Tlio  iwili  train  was  paised  at 
lb,  :jOin.  ISico.,  wu  tbcn  3D  iiuk«  iru  ynn)  j  (Tom  York,  and 
irrirol  at  Newoantle  at  12  o'clock.  As  rary  ibonr  and 
lirorM  opinions  hare  been  uprtu.'cd  on  thia  nbJeoFl  will 
«1  dtroraaly  obliged  if  you  cin  tiTour  me  with  yonr 
iaw  of  tho  oasB,  anil  uuart  it  in  ynur  nota  andqnocita.— 

r3:l9ee.]— L.  and  H'.'W.  KnginBi.— "Itiaai"  laji 
hrianra  nowlU  "  BloomiTa."  1  Iwli^e  there  were  7'( 
nillinally.  Oan  hn  tall  mu  wbTit  number*  hare  been 
-  Kni|ipi-d  "  bcsiili',1  OR  lUl,  if.*!,  ond  1,007,  and  what 
Jir  U1U1B4  and  d;LtiM  g|liI3anil  U;!tnHnil'  Aluottaoiame 
ofHU,  ti3a,  SSa,  H03,  and  l.u(>il.    .Uother  oomapondent 

iiiaiul  that  the  aumbct    *  "'" "■ — "~" 

and  "  Tnmb,"  ftti,  hail 
tLituf    U 


ne  period.    Vi 


pill  iioywhera  on  tha  hJS.V.  LVila  at 

tbc  dntea  of  "Miranda  "and  ■•^R.mket.       , 

mora  at  tba  ckui.  and  are  they  rsally  diltarant  to  tha 
"  I,,  of  the  L."  claa  P  Wbt™  do  tbiw  mn,  and  what 
anirinsii  work  the  KirNirno,  Htonrhridgi,  ami  Anhby 
branobiHP  An  the 2,t M slau  □».-d P  Oan  "  ttiaai "  teU 
me  anythinir  abgat  a  liltla  four^ianpled  {lending  ^ul 
dririna  wbmla)  iMid*  orlindnf ,  laddbNlank  angM  Mo. 
I.IBSP    IlbelonRi  toWillBKlrn.    It  not  like  No.  48,  fte. 

Biu-'^'I'^rf^idruntini;  Sat.  I,3M,  l.Xi,  1,43b,  and 
1,4U.    Are  Uiay  Hrbuilt  entlnui  P    Caa  any  one  ^re  tha 
chief  diinintinns  of  thn  ";gu-Li"  oneinet,.Kaa.  71,  781. 
I.ITM,  and  L'.IMP— MunjKO. 
[SaukO.]— Uidland  EnRlnai.— Ii  it™l^_tr 

willthoywoap    Wliy'i^ 

1.377  Hpwardi,  inrtml  •<-  , —  _-. 

What  tninc  are  tho  hmrJt  tunk  enirinoi  now  bidldhi|r  in* 
tewlolfOrP  Are  they  like  Xo.  1J7  Are  tho  new  "  aooai  ~ 
anElnee— No*.  1,337  to  1.37il-uf  Mr.  JohnHra't  ifiuidani 
dnhin  (H  conpled  4ft.  luln.)?  llow  mnor  "aiMila" 
miiiniiiailllramiun,  and  whNBiIo  thi'y  workr    Han  tha 


whMiLs  laadiai;i>    Can  " 


Lt  Derby  a  boipe  or  two  pair 


■  ot  the  "  ti  Hirinoh"  almilar  to  KM,  and  built  at 
by,  that  ho  Duntiimi  on  iiuua  liiU,  VoL  XXVI.  P    Also 

nimu gt Ihg  tin i-n^nc*  liko Mu. l.uTO. and  tba  ton liko 
•    Vfhul  oro  Soj.  I.'W  to  1,1*1  and  au  to  2S>  like. 


jLl-Boldoring  ilraaa^Ti 


..Ider.    iiowam' 

ika  fur  BUlrlvring.  and  what 


Ki  t.1— IiubriaatlDg.- 

rsurtlieUM.'U*i«ii-  kin 


>    r»^y'i. 

LicUd'tuknuir  iutll 


prot-eifl,  help  ne 
inrln  thii  light*,  aiidapalL-yelLiw- 


Xl'talhtinchorDutP-Fnu.  W.  11 
[raw?.]— PhotograpHy.-Oan  i 
bo  lia.o  ■-■-■ - 

ut  a  dco] 

iby  wlien  dry.  On  trying  to  print  from  a  nciiative  I 
ond  it  WHS  nut  anythlnir  like  dauv  vnnn^li.  I  tlien  tried 
I  inlLniiity  with  pyro  and  ailrer,  but  only  marie  tha 
holj  idato  tan.  The  farmuU  fur  the  emnbiiou  I  took 
..gm<>iiuint1ie"Yiiir  Ikmk  iit  l>lu>tn>,T:ipliy  tor  1.S74," 
ky  Ur.  Kin];.  1  olHo  tiicrl  onit  ur  two  utbuirf,  but 
ucucdi-il  uo  butter.  I  haro  tr!«l  toiioiu  ripvanv.  Tho 
irroipilLia  n'^id  1  am  u^if  Is  nuhcr  idil,  hut  is  *till  i^te 
■lilie.  I  aiB  uniuic  iIh)  alkaline  doivlapcr  with  Ibiuid 
Lumimla.— K.  O.  It. 

I  SDK]— Bpeed  of  Tntint.-Tho  fuHowini  qneatUn 
.piaiiril  in  cue  oF  gurlucil  iHii»n-*ij. :  If  tlie  diatincu 
rgni  Yi*k  ti>  N. ■-  ■-'  ^-  —'■  ■• ^'-  '• 

"IJ'YorJM'or  ^ 


of  them,  a  ^ida  Iraia,  ttarta 

I  at  M.wVm.i  tho' time  taken 

,   _.... , _  the  fornwr  1*  Marconda,    Ito- 

[.uirol  their  diitaam  fRiin  York  whoa  tbrj  pons  and  the 
tiina  at  whieh  eaeh  traia  U  due  at  A^wunatle.  The 
wer  EiTOn  by  aermil  eomepnn'lijfitt,  awl  aiinmitly 
iruni-l  of  \tw  the  odUor,  wm^  "  They  arv  av^h  lA)  uilH 
from  York  when  tlioy  pbm,  nod  tha  espreit  tniin  la  dua 
lit  NewuaJtlo  at  li.i*iO  n.ia..  tho  gbni]4  Iniln  at  1"  a.m." 
Soir.ili-ii-h  train  boiinniile^  from  tbnHt.irtiuiiiiiiinc.  it 
,iUi  iLirdly  he  ^id  lliai  on;  hui  pi  -^-l  tin  ulli'.-r  -4113  mora  V 


.tLiiiOl 
FxaaicssT. 

[3n:<!<2,]— P.  O.  Bleotrlonl  ApparattH.— WooM 
iny  of  our  Toadrn  Infiinu  n>o  Unw  tiio  hattoriat  at  tho 
leleiniilili  offiooa  an  wni'-tiucted,  aad  whose  battariea  ace 
-  immunly  a«.'d  P— Paounnag. 

[^lllim.]— BloBching  and  Wearing.— ConM  any 
[>f  my  fvUow-ruadrini  obli^  UKt  wlTli  ti''.'  ridlawini;  infur- 
matliin  P  Ttao  aulhucs  and  pnhU-h-.rs'  uumes  ol  books  on 
and  which  Ihoycuuld  ivcuiuiuiaid  oa  good.— 

'WiU  any  of  my  tclloir- 
illy  i-^J  what  It  otail  in  pro- 
pannR  t  mow  lor  luoii'jii-.iua  nttaia^nifiuos,  as  I  Hnd  tho 
pr-piiiud  ortii'lu  does  Imlieriban  innulno  lallovr  P— Jsa. 
Anssa. 

IXIKI5.1— Cement  for  Cast  Iron  Olatoma  of 
Large  IWmonnlonH.— Will  iiny  of  ■'  oars  "  pra«tio*lly 
SRiuaiiitvd  with  hiiiic  Blii<v<;.Bami!il  kindly  iiive  their 
tiporieni'o  a»  to  tho  b-st  klml  u(  eeiuont  to  st-ind  tMt  of 
lipaniiun,  &IT.,  iiii-ip-"nli<lluaiDnl''  The  outem  ia  made 
tp  of  a  nnmber  ot  ilauitcd  phstna  Udtod  logalbtr.- F.  J. 

'  [33908.]- LooomotlTe  Segulfttora.— Can  an;  ot 
rour  eomapondauta  ti-ll  me  thn  n^<]>.sitivo  odnntanes  of 
a  n^ttUlor  phieud  lu  thu  »mirtia-hoi,  and  one  hi  tho 

luuiits  ot  artibinal  or  patent  uaiol  uswl  in  blaIiIlGl^  Jh.  t 

fsXW.]- Hor«ea"  Ooma.- Is  lb«re  any  *V.t«  «- 

itomhlc     aomatimn  P     it     i'   uiilur    tha    hocay   port 
liclweonthetroKandtLcrLmuftl.u-boo.-a.  V.  W. 
irstww.l-Bllde-Hent  dietlngB.  4(in.-wm  jomo 


lumc.   It  it  hu  hwn  itarcriiMlliefgn  ideaao  rcftarue  to 

LiBe.-LsTiinT. 

rsaDm.]- Flat^ottomed    Boat,— la   there   any 

imii'dndont  who  would  i^ii.<  *»■  nnit- infonmllgn  hoir 
.^InUlila  boat  (fllt.l>m  Ha<^)  with  iitddhu,  tobe  atanot 
lift,  bmn,  glrlnii  mutvn.il  an.]  pmlniiliicoitP  Andboff 
tamoknapalr  ot  p^tcnL  diaianieh-npaspaisibh),  only 
iKIuiml  lor  about  1  hr*-  uuuth*  ol  iiiuimur  at  shore  f — 
AiiATai;B  OiBnivirji. 

I:;UU0.]— Attimal  .ntaIllRenee.-In  Mr.  Romaaca' 
Itctura  00  tlio  ahure,  on  p.  KU,  hu  luys !  "  1  am  aaciallul 
HlthnrwOTkif  1  baro  wade  iiEkwtiyoo  that  thu  qnoi- 
tion  whothrr  honiait  hilcUiKimn)  dJli'rs  from  anunal 
intellltiDaco  in  kuul  or  in  dogn-fl  hii.«da  entirely  on  the. 
BUetUoB  whether  tho  (jeoliy  of  s|MuDh  has  boui  of  an 
eiiifin  natuml  or  hi|.l-i  aatutvi."  Ihe  abstract  ot  the 
Ifoture  ulTon  has  out  ubvki  it  dvac  to  ino.  1  nndorstand 
iliat  Ur.  O.  coni'hhri'  animal  lntvlll;»ucs  to  diifgr  in 
"    me,  nut  In  Iduil.  frum  oar-  i  hm  ihies  ho  think  the 

■in  of  spciX!hlia.'uc~lor  sujieniutoral  P— BaicawiLL. 

;iwui.]— Phononropli.— To    Mu.  (Sbeutoko  Bin. 

1J,— iidlowinmoBr  msMuiawm-.  ..•.^'a»*.-s»»-y«i^^ 
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balimtlWliBltliHlBtlH  diwhncmi.  iBOoldDOtget 
tUDibuTod  Im.  Ilwra  luad  ■  ttoud  Tamrpld*. 
nniitnailrtaltOnDdblktmdtlianTiiUUniClrlHt 
vuMnllid.  I  BBda  BIT  pitet  trm  >  HBMI  diUL  ud  tba 
polit  notdiHp  cooDffi  M  priok  vflwn  ool/ft  Bna 
psist.  Tb»dliwlin«m«ndSHwabothMDf4lB.lndlfc 
^Mir.lBadabolMtaliath  (or  Hmn to  mb  into  wood- 
wdAi  usmdpo^ttaaAiliMTvbatntfiecMft.  luid 
tordiHhncp.    Ivda,  I  ocnld  obIt  gM  ' ' 


nhioh  tb«  motiTe  poKir  !•  tnpi^lBl  bj  n  t-horw  manatio 
auln«.  Pnttini  Mida  tor  the  msasnt  tha  qneitiini  of 
oartTirtn  "aigina"  or  Mr.  luoarter  klndV  tall  ni 
_k*tiu>  i-Imv  ooiHldflr  tha  oooltriiDtloD  of  auak  a  mafnlaUo 
bla,  and,  U  to,  how  the;  irould  Ml  about 
if  thaj  had  to  nndartaha  nuh  a  Job,  with 
)iia    of    luiswti,    battor  powar,   Ao.— 


nui&i-o.  T.  B.  Bsi±a«.- 

IBwInliSLoiidm  tfnia  tha  OTlTa. . 

SarllagtoB  EihlbmoB  an  aipnH  aafliia  oapablt  ol  rna- 
dIium  ft  III  I  mil  ot  TO  nllaa  an  hour  irttb  H  ooaohia  on. 
OoSdanronaa^TathadinsuiaBaof  tUi  angiaaaaduv 
--Traltli ' 


;3tO(M.l— aootoli  MUX  Znginoi.— What  an   t 


id  to  whom  do  tbaj  b«l 

rsuonn-ii.  uids.v 

niDthal!ia  p.m.  '    *  " 

"hadiaof  driiiUK     

Imn  tha  L.  aod  8.  W.  any  lingle  a 

fflLLXDH. 

CUOOeO— H.  B.  ftnd  Ii.  B.  Snrinei.— Whut  U  tli 
das  ot  drliiiiB-whMli  aod  ojUndsn  ot  tha  bogia  aipcai 
anglBai  f— Willmdm. 

13W07.]— Ii.  B.  tuid  B.  C.  B.  BnKlnei.— What  I 
the  "^"^  of  driTinE'Wheele  and  ojllnden  ot  GrocTeno 
(Hi>.  Ul)  and  WMmlutecr— WiLLUDii. 

[StOOS..]— Aab«»t«*  ■Waaliora.— Oan  anj  ooa  to 
DM  tha  ahapeit  and  beat  waj  of  iiattiDg  wuhan  out  o 
"  AabMtM  nUlboaid."     II  BitDliknarT  ii   nqniiita, 
■■   ■ligB-Bl»o- 


[S400>.]— BoalAB  on  Two-foot  BoIb.— What 
tubdlowlBa  denote:— 1.  A  aeala  eitandini  from  onei 
.CT-.jjT. L-i  ^  3S  diriafct 


vlddle,  marted  K  3 

_„_„ ea,  eaeh  atanbarad  £ftiion  divided 

3.  On  the  othar  Ug,  eiteoding  to  mear  the  t 

"  '  '  '  leariT  10  innhee ;  each  ntinibered  divisiuu 

rued  U,     On  aaotliei  ralg  diTluoni  DMrir 
rksd  8  K|iiu«  initeatl  ol  E,  and  lino  inilead 
■Puai  Aisoai. 

reqaeited  bj  *'  Fltieni 


iitulTed, 


d  ran  dot,  and  thej  hid  u 
,  It  Mid  retail  at  aboU  tn 
n  the  abore  anbjeet  wIU  \t 


oD  of  (dorai, , 

pan.   Oom  li  not  io  aaitahla  tor  li^n  L     

and  It  nta  ■ooldi  in  tba  bottle.  Tba  pute  ttet  f  baTa 
toood  Mtta  tha  Inat  llaUa  to  apaady  potnaoaBca  and 
tba  moat  rt^kabb,  and  wUoh  ii  biowniah  In  oolonr,  la 
•old  at  ft  sertftbi  abop  br  Mb  ot  •hoamakar'f  implaBante 
la  Booheitirdiiw,  where  I  wal  tidd  that  ft  powdir  of 
wUeh  U  wfti  B*»  oonld  ba  bad,  aaabllBC  oa*  to  BMke 
the  paita  oneiall.  The  aeit  bait  wai  to  be  got  at  ft  ilBipla 
■bap  In  PtnUoo.  Tha  Uttar  la  mora  Uhe  whit  li  ordhtarilj 
j^n**i  ibQemakar'!  paite,  and  bai  tbii  adTantaa,  that.  If 
'     thick,  n  on  be  dUntad  with  watw.  Bat  tfasn,  I  think, 

cqnirca  the  objeotionable  propcrtlae  ot  ordinuT  paate. 

at  one  wftnli,  with  Bifttarfftli  at  band,  aod  irbeTarer 

- ii,  la  to  be  able  qnioUj,  onoaelf,  to  make  nnpntrea- 

«ibK  ■>•  "*U  —  aVduUa,  pftMe,  or  laBi*  raflloient  and 
ehap  anhatitiite  tor  It,  and,  I  majadd.IIthe  piirteeon- 
tained  an  IngtediMt  wharelg  the  patted  papen  wonld  ba 
diatartefnl  to  mioa  then  wonld  be  mne  kaa  ot  raloabla 

LinauT  BmW, 

TStOlfl.]— Open  Pan.— Will  nnj  of  oar  kind  tnns- 
■poDdfiBta  InforiD  ma  whothar  thore  ia  an;  waj  of  hoatintr 
to  the  boiling  point  i,?DO  iralloaa  ot  nter  than  b;  haviog 
a  atouD-iripe  dowD  to  the  bottom  of  the  iiaa  ftsd  blovlDa 
tha  iteBDi  In  the  liqaid  in  the  old  and  oommon  war  '  I 
bare  a  U^hona  itaam  bcdlat,  nprlght  flnbboi  Inidde,  ftnd 
I  hare  heard  of  anethod  of  hftving  a  iteonHioit  with  both 
«Bda  ot  tba  ooU  attaebod  to  tha  taller  at  dlOamnt  IsTati, 
and  thni  the  atoam  or  hot  water  dronlatea  through  tba 
ooil  in  the  open  pftn  beakwirdt  and  lorwirda  from  boiler 
to  pen  DontiiiiuJlj,  &ji  tbia  be  done  eoonomioaUj,  aHI 
how  f-OP«»  Put. 

[3101T.]— SewinB  Mftohine.— IhamahftBd.ihDttIe 
■ewiw  maohino  (don't  know  name  or  maker)  wblsb  will 
work  lerj  mil  on  uft  nAtwial,  u  oloth  or  nliao.  but 
when  rnmred  to  eporate  upon  auob  stiff  hard  it^  ai 
baft  bUada  it  Mams  inpoaiiblf  taqct  thfl  nrmnr  1,01-  ^...i 
tight  enough  to  pull  the  Doder  tbrHd 
If  It  la  «ty  tight  t"      ■       ■ 


■hilliiun.    J 
tb^^SoUji 
[3<l»r.]-LH.W.B.  &isliiaB.-What  li  tha  borlil 

of  iMiin  Una  0*  bidler  ■ — ~— "-  '-  '"• "  -'---■ 

If  tha  watobt  01 
daar    Whr 


rMOK.!— FltttnK  Brako  on  Fremler  Bterdf. 
—will  ua  aontafiondant  Inraed  in  biorcla  lutttn 
kindlr  In&m  ma  whethir  ft  li  poadble  to  st  a  )nki  s 
thatront  wbetf  at  a  "  Premie^'  bi>?ole,  and  if  h  d  it 
oonld  be  done  hi  a  town  when  thse  an  good  vnrkilwta 
ftod  lenndiT  t  Thve  la  a  brake  on  the  back  wbetL  1x3 
I  do  not  Aiid  that  nftolaiit  ^or  going  doini  tiio  rteep  tiit 
we  bftTe  here.— Altha  Bbu. 

]:3M29.]-8«eiiiK  widar  Wftt«r.-Tbe  naaoa  it  u 
impoHible  to  aee  elaarl;  under  wfttor  ii  that  the  wuc 
and  tha  labatosoe  ot  the  070  bains  of  aboot  the  mbk  i-^ 
■Itr,  parallel  rari  eonraiga  bAlnd  the  ntina.  H«it 
aone  «niTe>  lani  night  poaaiblr  correct  thit.  Woald  nj 
(nitiflal  coTTeapondant  giw  tha  dtmeu'''    ~    ' 

la's™ 
weiSd  ha< 
— H,  J,  A, 

r3l(l30.I-TbB  PlaiilBtft  ftt  thB  Fftris  XxliJbitlai. 
— Tbore  ii  OBB  iaitmpient  in  the  EihiUtiun  I  ihoiU  i.<r' 
to  lee  deacrtbed,  and  that  ii  an  iiutrumtiQt  bv  whie^mr 
•Sr  raaj  be  pIlJM,  b}  aor  one  who  doei  not  know  muir. 
ontbe  fdanoorabarmoDinm.  It  ig  (iLiblud  I^JtirE/ 
ThaonTille-Lftmy,  68  '  "" 
.  _  --.-njjt^..    . 

.ken,ol 

■trika  the  kija  of  tha  i^auo  aL _.., .   ,_ 

unileto  ba  plarcd  ii  on  iheeU  of  perforated  cardbn^ 
Tha  pertorUuna  are  loiwitiidiiial,  and  of  TUioui  Ihci'l 
icoording  to  the  length  In  pi^t  of  time  of  the  1 


the  ihnttle,  and  how  mncb  pUr  a 
In  lie  carritt  ?  The  .bottle  rnoTM  i 
path.— J.  E.  Floid, 

g»l8,]— Pftralyeia.- To  Doua 
e  uiual  (or  tlie  bstt}  treatrntn 
eje  and  ejdid  T    GoneraZ  hoLlth  ei 
^linfl  tompfltamflDt ;  oocnpetion 
Bjo  inclined  ontwirdi,  ojelid  cl 

it-CTMKO.'*"" 
[31019.J-L.  and  N;  W.  1 


-      im  u  thi 
lid  the  la 


hro11en,tD] 

inded  with  lited  tinfi*.  wl 
linei  of  the  pertointlona.^nM  fti 


'    thi 


thTlated  a^t,  when  inaleed  ot  s  ''imUiorj 
waa  ft  oreamr  aolntiOB.  After  ataodlng  another  <  1  , 
it  waa  noeh  more  like  wbat  I  eipcoled  to  see  at  Qnt, 
altbongh  not  ontirelj  (0.  Pouring  oB,  wuhing,  Ac  , 
hftTing  beau  done,  1  dlitolred  again,  and,  atill  keepLog 
the  flask  wicm,  1  ooatad  about  SO  plates.  The  smubioD 
did  not  flow  eofily,  and  was  tott  irothj,  eorerlng  moat  I 
ol  Uie  plat«9  with  imall  air  bnbblea.  The  platM  were  then 
left  fat  three  ilafs,  nhcD  I  fouad  them  9nn!r  bstened  to 
the  leTolIrd  irijLsa  On  which  1  had  pla«d  them  to  dry,     I 

a  thej  developed  flteadll;,  Imt  were  too    | 


in  others  oliia  BFeeu.    1  bare  nerer 

1  am^rinoed  of  tho  t^hTS  Se 

Wlshhir  to  try  egAin,  t  should  be  glad  if 
eapioe  will  eiplam  how  i  maj  aroid  tboae 
— ' —  ngain,  and  also  giia  a  few  more  instoio-  ' 


LT  Dg  boeu  used     I  bare 

itrio  acid  canalng  tins  oomhnat  on  bnt  it  insij 

k  soma  of  joni  naders     I  thou  d  bo  glad  If  Is 

lOT  will  meotiou  their    eiponences  —A    fi 

orest-bill. 

[34021,1— Phono Jtraph  —I  hare  made  01 


ffil,]-Pl 
irfnl  iu9l 


ild  be  fewe    compla  nl 


tlons  about  derelepment.      1  should  alio  like  tc 
bow  the  ptfttai  will  keep  btdore  and  after  eiposnre,  ai 


ttla  diraculM  I 
lie  dark."— Ch 
[SWea.l-Phyaloally   Unfit -WIU 


Lud  should 


whataitnngi 

nla  1  part  aad  wator  £  parte.    Id  the 


, Fhotogranhr  made  Sasr," 

with  ft  Tiew  to  obtalBiBg  the  bsM  w«iUe  tenilur  WUi- 
hw  also  to  take  ilawa,  to.,  at  a  distaBce  from  hoBM,  will 
tba  drr  plate  proccas— so  Undlf  eiplalaed  b*  "  nnem 
Banioe  ''intij  33Sal.  page  SOS)-be  too  adraoe*!  lor  ■ 
nnrloaf  And  bow  are  the  plates  carried  about  and  trans- 
bmdt-a.B.  B. 

rstOlS.]- ■  SaslttB.— Uax  I  Inquire  II  a  star  nuiked 
M  Bagittn  en  one  gbbe  of  ISIS  and  another  of  ISU  (the 
uex  of  a  triangle,  sonth  of  y  and  >)  la  the  laniq  aa  IS 
Bagittn  mentioned  in  Webb's  "  Celestial  Objects  "  as  an 
orange  star  F—VxnoHiB  Oouibh. 

[31013,]— ■  Oeilhei.- Will  tome  of  rour  aitronomkftl 
oorreapondsnte  tcU  me  if  thia  .tar  i«  kuawn  rariable  P 
The  magi,  are  rerr  discordant.  I  should  like  to  know  the 
mega,  aooording  to  Piuil.  ArgtUnder,  end  Heil.— 
Ttuasui  (kmmBH,  Dobeuham,  Suffolk. 

rawli.]— H.M.B.  ■  ThnnderBr.— Will 
fnform  me  what  Is  thediameter  and  height 
the  turreU  of  H.H,a.  Thundecetr  £so 
object  In  having  a  lonp;  kind  ol  tube  or  tiuiial  leading 

model  of  her  from  some  photo*  I  bave,  aud  have  ffot  tha 
prinoip&l  dimensions  aioept  the  diuneter  and  height  of 
turrets.  Anj  otberi  nformatiou  that  would  help  me  Id 
niekinf  the  modal  will  be  welcome.  Isit  poasible  to  get  a 
deokplanof  harr— W.  B.  T. 

[MOIS.]— Paata.- 1  inppaae  that  no  iBonirr  las  been 
more  trequently  respOBded  to  than  thatot"boirtomakB 


n  deck  of 


nun  to  find  some  Ighter  oocnpetion     [  may  sti. 
that  wj  oomptaint  has  to  do  with  the  cheat— hs 


,  ._.  ,  rhicb  praranCs  mo  from  moTing  about     As 

mj  Joiner's  trade  is  the  best  thing  I  am  aoqoiUBWd  w  tb, 
I  aBi  somewhat  at  a  low  to  know  wbat  1  oonld  t  iru  my 
hand  to  with  any  obanoa  of  smntea,  lor  any  great  exer- 
tion la  now  out « tbeqneetioa.    Any  suggaauoos  or  iotor- 

EsaUon  would  be  very  acceptable FiXB  Wood. 

[31023.]- Aoatlo  Aotd.— The  formula  for  aootic  acid 
gif  an  in  our  alemeatazy  books  is  OgHtOt,  and  in  a  book 
that  I  hare  t^  formoli,  C,U,0,  Is  glien  u  shewn  in  tlin 
following  renotionii- 8  Tt  +  GuH.XO,  +  8HU  *  U 
O.H.O,  =t(FB/)j-3C,B,0,)  +  Ci,II,S  +  «a.— CiBMicii. 

fllOSl.]  — KztTBcti  Crom  Qraln.— Wonld  any  rondar 
inforame  the  elmpleit  method  of  obtaining  extracti  from 
malt  or  other  gialnr— J.  OHABDse. 

[!U029.]— Qoldflaohaa.— Oau  any  reader  inform  mo 
how  I  may  delect  the  dUlarenae  between  tho  yoong  mole 
and  female  tdid  ot  the  gDldlnch  speidea  r— Ectikfe. 

[31090.}— Oaa  IdKhtlns  bT  Bleotrlaitr.— About 
ft*year  ago  a  public  leoturer  named  FroleBaor  Hng^Tty 
wu  Iwturiuji  In  Bolton  on  tolentlSo  anhjects.  Amuneit 
.orhprnoreltHB  behadannprightgaa.stftud,aDd  nun 


ii.  I].-,  F»  burner,  wblch  lighted  tha  gas. 
"uua"  inform  me  what  tbe  snbstauoe  ii  ' 
t [if  electric   spark  P    Also  haw  is  the  apt 
stnoted  P    Some  Um«  Ijack  I  called  on  llottersLeatl  ai 
Co.,  of  Uanoheater,  who  adiertisa  in  yonri  * 
tbey  told  B*  th«y  bad  sold  out,  also  tbi 


ciietytlie  meaiw  by  wbfdi  tbe  koya  were  aetual«d.ui 
the  mechanism  was  ineloeed ;  but  from  what  1  eooli  tH  '-' 
appeared  to  me  that  thaaotioa  waa  produced  by  pneaiuiL- 
bellowB  set  In  action  by  studs  vhiob  were  in  sess  *i' 
acted  on  by  tbe  rings  raund  the  aeeond  roUa  wbu  ti.- 
perforaticua  rsnsml  under  tbe  ringa  on  that  roller,  T!^ 
aasiitant  stated  that  tha  action  w"  •«<*■  •l.rtr'*  i- 
pneumatic.    Tbe  automatie  lyitan 


.Inyiag  fcf  p*. 


lowed  out.  Although  there  is  an  eipreadi 
Instrument,  as  may  naturalTr  be  expected  ir 
automatic,  appears  to  ba  defideat  in  that  r 
prloa  is  £33,  and  tbe  price  ot  each  air  or  pieo 


St  be  addi^^  to  J,  Piucb,  OapthiU  B 


a.  J  Henna  £sq  ) 


^  .u  a 

MWilM 
WTmt 

WLi^ 

White  to  pUy  and  maUi 


Konoxa  to  Ooutkifowpnm. 
B.  P.  JOHW.- There  is  no  mato  yonr  way  « 1.  K^  UKi 
for  II.  aa  you  say. ».  ^-^^  \^f^-  1  "^  "«"  ^ 


UD  J.  O.  riic«.-Prf 


w  ■■.  ,■ 


1     -■     ■.(  «p  •■!      I ^-w^— ^^F^^^vg^vf^ 


■ipvji^  4M^Vf^ 
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> 


